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AMAC ve KAPSAM

Derginin amaci, saglik bilimleri ile ilgili alanlarda Akdeniz Tip Fakiiltesi
ve Tirkiye’de yapilan aragtirmalart ulusal ve uluslararasi bilim ¢evreler-
ine sunarak, duyurulmasi ve paylasilmasina katki saglamak, bu baglamda
Tiirkiye’nin tanitilmasma katkida bulunmaktir. Akdeniz Tip Dergisi,
oncelikle Tiirkiye ve diinyada konuyla ilgili tiim tibbi kurum ve bilgi
merkezlerine ticretsiz olarak basili ya da elektronik ortamda dergiye
kolayca erisilmeyi saglamanin yani sira, ulusal ve uluslararasi dizinlerde
de yer almay1 hedeflemektedir. Akdeniz Tip Dergisi, Akdeniz Universite-
si T1p Fakiiltesi’nin bilimsel yayin organi olup, etik ilke ve kurallara bagl
olarak yilda ii¢ kez olmak tizere (Ocak, Mayis, Eyliil) dort ayda bir
yayinlanan bilimsel ve hakemli, disiplinlerarasi bir tip dergisidir.
Akdeniz Tip Dergisi, TUBITAK-ULAKBIM Tiirk Tip Dizini, Tiirk
Medline, Sobiad, index Copernicus ve Academindex Tiirkiye tarafindan
dizinlemektedir. Derginin amaci, saglik bilimleri ile ilgili alanlarda
Akdeniz Tip Fakiiltesi ve Tiirkiye’de yapilan arastirmalari ulusal ve
uluslararast bilim gevrelerine sunarak, duyurulmas: ve paylasiimasina
katki saglamak, bu baglamda Tiirkiye’nin tanitilmasina katkida
bulunmaktir. Akdeniz T1p Dergisi, 6ncelikle Tiirkiye ve diinyada konuyla
ilgili tim tibbi kurum ve bilgi merkezlerine iicretsiz olarak basili ya da
a1k erisim ile elektronik ortamda dergiye kolayca erisilmeyi saglamanin
yant sira, ulusal ve uluslararasi dizinlerde de yer almay1 hedeflemektedir.
Bu hedefler dogrultusunda, Akdeniz Tip Dergisi'nde yayilanmasi
istenilen makalelerin daha ¢ok O6zgiin arastirmalari (temel, klinik ve
epidemiyolojik) i¢ermesi gerekmektedir. Ayrica editor gorisii, derleme,
olgu sunumu, editore mektup, teknik notlar, tip egitimi ile ilgili yazilar,
tip tarihgesi ile ilgili yazilar, biyografi yazilar1 da kabul edilmektedir.
Gonderilen yazilarin, daha 6nce yazili olarak veya elektronik bir formatta
yaymlanmamig veya yaymlanma amaciyla bir baska dergiye veya
elektronik ortama gonderilmemis olmasi gerekmektedir. Gonderilecek
yazilarda, Tiirk dergilerinde yaymnlanmis makalelere de atif yapilmasi
ozellikle aranmaktadir. Daha onceden basili olarak yaymlanan Akdeniz
Tip Dergisi yayn hayatina elektronik olarak devam ettiginden daha
onceden 1300-1779 olan ISSN numarast 08.08.2019 tarihinden itibaren
2687-2781 seklinde degismistir. Derginin yaymn dili Tirkge ve
Ingilizce’dir. Tiirke yazilarda, Tiirk dilinin biitiinliigiiniin korunmasia
dikkat edilmeli ve Tiirk Dil Kurumu’nun giincel baski Yazim Kilavuzu ve
Tiirkge SozIlugii esas alinmalidir.

Tip terimlerinin kullanilmasinda olabildigince "Tiirk¢e Bilim Terimleri"
nin kullanimina 6zen gosterilmelidir. Bunun i¢in yazarlar Tirk Dil
Kurumu'nun "Hekimlik Terimleri Kilavuzu" veya diger Tip Terimleri
Sozliiklerinden yararlanabilir.

YAYIN POLITIKASI

Agik Erigim ve Makale Isleme

Akdeniz Tip Dergisi, bilimsel yaymlara agik erigim saglar. Yayimlanan
saytya ve i¢eriginde yer alan yazilarin tam metinlerine ticretsiz ulagilabi-
lir. Yazar(lar)dan yazilarinin yayimi i¢in herhangi bir ticret talep edilmez.

Okuyucular dergi icerigini akademik veya egitsel kullanim amach olarak
tcretsiz indirebilirler. Dergi herkese, tcretsizdir. Bunu saglayabilmek i¢in
dergi Akdeniz Universitesi’nin mali kaynaklarmdan, editérlerin ve hakem-
lerin stiregelen goéniillii ¢abalarindan yararlanmaktadr.

Yazilarin tiim bilimsel sorumlulugu yazarlara aittir. Génderilen yazilarda
isim siralamasi ortak verilen bir karar olmalidir. Sorumlu yazar, yazar
siralamasint “Yazar sorumluluk ve Yayin Hakki Devir Formu”nu dol-
durup imzalayarak, tiim yazarlar adina kabul etmis sayilir. Yazarlik i¢in
gerekli 6lctitleri karsilamayan, ancak ¢aliymaya katkisi olan kigiler “Tegek-
kur” béliimiinde siralanabilir. Yazarlar, yaymin 6zgiin bir yaz oldugunu,
daha 6nce herhangi bir yerde yaymlanmadigin ve degerlendirme siireci
icerisinde bagka herhangi bir yerde yayinlama girisiminde bulunmayacak-
larina yonelik imzal bir beyanda bulunmahdirlar.

Yazarlar, bilimsel igerikte degisiklik yapilmamasi kosuluyla, editorlik ta-
rafindan yapilacak degisiklik ve diizeltmeleri 6nceden kabul etmis sayi-

lirlar. Gonderilen yazilar yayinlansin veya yaymlanmasin iade edilmez,
yalniz yaymlanmayan resimler ve sekiller istek tizerine yazarma gonde-
rilebilir.

Gonderilen yazilarmn, dergi kurallarina gére hazirlanmug ve eksiksiz olarak
sayfa diizenlemesine hazir duruma getirilmis olmasi gerekir. Yaymn kuru-
lu yazam kurallarina uymayan yazlar yaymlamamak, diizeltilmek tizere
yazara iade etmek ya da sekil acisindan yeniden diizenlemek yetkisine
sahiptir. Editor ve dil editorleri, yazim dili, imla dizeltmeleri ve kaynak-
larin yazim kurallarina uygunlugunun denetimi ve ilgili diger konularda
degisiklik ve diizeltmelerin yapilmasinda tam yetkilidir. Makalede daha
once yaymlanmig ahnti yazi, tablo, resim vb. var ise, makalenin sorumlu
yazari, ilgili yaymn hakki sahibinden ve yazarlarindan yazih izin almak,
ayrica bunu makalede belirtmek zorundadir.

Yayin Siireci ve Makale Degerlendirme Siiresi

Akdeniz Tip Dergisi'ne génderilen makaleler éncelikle Editérler Kurulu
tarafindan nesnel bir degerlendirmeye alinarak gézden gegirilir. Editérler
yazilar1 dogrudan dogruya reddetme veya yeniden diizenlenmesi icin geri
gonderme hakkina sahiptir. Bu agamada yazinin reddini gerektirecek bir
neden yoksa, yazi konu ile ilgili iki ayr1 danigmana gonderilir. Makale de-
gerlendirmesi i¢in davet edilen hakemlerin azami 7 giin icerisinde daveti
kabul etmesi istenir. Alan degerlendirmesinden iki olumlu hakem raporu
alan makale yaymlanmaya hak kazanir. Bir olumlu bir olumsuz hakem
raporu alan makale, ti¢tinct bir hakeme gonderilir ve makalenin yaymla-
nip yaymlanmamasi tigiincti hakemin raporu ve/veya editor karari dog-
rultusunda belirlenir. Daveti kabul eden hakemlerin degerlendirme stire-
leri azami 30 glindur. Hakemlerin degerlendirmeyi kabul etmemesi veya
giin sonunda degerlendirme raporunu géondermemesi durumunda maka-
le degerlendirilmek iizere yeni bir hakeme gonderilir. Hakemler, maka-
leyi degerlendirdikten sonra yorum ve Onerilerini iceren degerlendirme
formunu editére gonderirler. Editér tarafindan hakem yorum ve 6nerileri
yazarlara iletilerek diizeltilmig makaleyi tekrar sisteme yiiklemeleri istenir.
Yazarlarin diizeltme stiresi azami 60 giindur. Hakemler diizeltme sonrast
makaleyi tekrar gdrmek istemisse makale degerlendirilmek tizere hakem-
lere tekrar gonderilir. Bu stire¢ hakemlerin makalenin kabulii veya reddi
yontinde gorugtint bildirmelerine kadar devam eder. Hakemlerden gelen
gorugler, editor/ler tarafindan en geg 15 gitin icerisinde degerlendirilir. Bu
inceleme sonucunda nihai kararim yazar(lar)a iletir.

Son yayin onayi kararini editorler verir. Yapilacak olan sayfa diizenleme-
leri ve diizeltilerden sonra, sorumlu yazarlardan son kontrol istenecek ve
yazili olarak “yayim onay1” almacaktir. Yayima kabul edilen makaleler,
kabul tarihi sirasia gére Erken Cevrim I¢i makaleler kisminda yayimlan-
maktadir. Bir makalenin erken gériniimde olmas: bir sonraki sayiya dahil
edilecegini géstermez. Erken goériiniim sirasinda yazarlarin makalelerini
g6zden gecirmeleri ve dergi yazim kurallar ve mizanpaj acisindan diizelt-
me Onerilerini yaymn kuruluna bildirmeleri gerekmektedir. Yayimlanmak
iizere kabul edilen makalelerin basimi 12-18 ay arasindadir. Bununla bir-
likte makalenin giincelligi, 6zgiinligl, yaymm i¢in bekleyen makale sayist
gibi faktorlere bagh olarak bu siire daha erken veya daha ge¢ olabilmek-
tedir. Dergi yayimlandiktan sonra makalelerde degigiklik yapilamamak-
tadr.

Yazilar kérleme danmigmanhk (peer-review) sistemi uyarinca, yazarlarin
isimleri yazi metninden ¢ikartilarak danmigmanlara gonderilir. Yazarlara
da, yazinin hangi danigmanlara génderildigi ile ilgili bilgi verilmez. Da-
mgmanlar ve Yayin Kurulu iiyeleri, yazilar topluma agik bir sekilde tar-
tigamaz. Bazi durumlarda, damigmanlarin bir yaziya ait yorumlari, aym
yaziy1 inceleyen diger damgmanlara editor tarafindan génderilerek, da-
nmigmanlarin bu strecte aydinlatilmalar: saglanabilir. Génderilen yaziy,
verilen siire icerisinde degerlendirmeyen danmismanin yerine, baska bir
damgmana da gorev verilebilir.

ETIK ILKELER

Akdeniz Tip Dergisi, yazarlardan aragtirma ve yaym eti§ine uyumlu olun-
masini istemektedir. Insanlarda veya hayvanlarda gerceklestirilen aragtir-
malarda ulusal ve uluslararas: etik kilavuzlara uyum ve ilgili etik kurul-
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lardan izin esastir. Alinan “Etik Kurul Onay1” g¢evrimigi olarak,
https://dergipark.org.tr/tr/pub/akd adresine gonderilmelidir. Makale-
lerin etik kurallara uygunlugu yazarlarin sorumlulugundadir.

Insanlar iizerinde yapilan aragtirmalar: Dergi, “Insan” &ge-
sinin i¢inde bulundugu tim ¢aliymalarda WMA”Helsinki Bildirgesi”,
“Iyi Klinik Uygulamalar Kilavuzu” ve “Iyi Laboratuvar Uygulamalar
Kilavuzu™nda belirtilen esaslara ve T.C. Saghk Bakanhgr'nin ilgili y6-
netmeliklerine uygunluk ilkesini kabul eder. Insanlar iizerinde yapilan
aragtirmalarda, “Klinik Aragtirmalar Etik Kurul”undan izin alinmasi
ve ilgili belgenin dergiye gonderilmesi zorunludur. Yazarlar, makalenin
Gereg ve Yontem bolimiinde ilgili etik kuruldan ve ¢alismaya katilmig
insanlardan imzal “Bilgilendirilmig onam” (informed consent) belgesini
aldiklarini belirtmek zorundadir. Olgu sunumlarinda hastanm kimliginin
ortaya ¢tkmasia bakilmaksizin hastalardan veya geregi durumunda yasal
temsilcisinden “Bilgilendirilmis onam™ (informed consent) belgesi almma-
I1 ve makalenin olgu sunumu baghg: altinda yazih olarak ifade edilmelidir.
Hastadan veya yasal temsilcisinden alinan “Bilgilendirilmis onam” belgesi
dergiye yollanmalidur.

Hayvanlar iizerinde yapilan arastirmalar: Hayvanlar Gizerinde ya-
pilan aragtirmalarda, “Deney Hayvanlar Etik Kurul”undan izin ahnmas:
ve ilgili belgenin bir kopyasimim dergiye génderilmesi zorunludur. Arag-
urmanm Gereg ve Yontem boliminde, deneysel ¢alismalarda tiim hay-
vanlarin “Laboratuvar Hayvanlarimm Bakim ve Kullanimi Kilavuzu”na
(Guide for the Care and Use of Laboratory Animals, www.nap.
edu/catalog/5140.html) uygun olarak insancil bir muameleye tabi
tutuldugu ve Deney Hayvanlar1 Etik Kurul onay raporu alindig: belirtil-
melidir. Hayvanlar tizerinde yapilan ¢aliymalarda agri, act ve rahatsizlik
verilmemesi i¢in neler yapildigr acik bir sekilde belirtilmelidir. Etik Kurul
onaymin bir kopyasmin dergiye génderilmemesi durumunda yaz1 yayin-
lanmayacaktir.

izinler: Akdeniz Tip Dergisi, makalelerin Auf-Gayri Ticari-Aym Li-
sansla Paylag 4.0 Uluslararas: (CC BY) lisansina uygun bir sekilde pay-
lagilmasina izin verir. Buna gore yazarlar ve okurlar; uygun bi¢cimde atif
vermek, materyali ticari amaglarla kullanmamak ve uyarladiklarmi ayni
lisansla paylagmak kosullarina uymalar1 halinde eserleri kopyalayabilir,
¢ogaltabilir ve uyarlayabilirler. Dergide yayimlanan yazlar icin telif hakk:
odenmez.

Creative Commons Alinti-Gayriticari 4.0 Uluslararas: Lisans

Cikar catismalari: Yazarlar, makaleleriyle ilgili ¢ikar ¢atigmalarin
(varsa) bildirmelidirler. Eger makalede dolayh veya dolaysiz ticari bag-
lant1 (istthdam edilme, dogrudan 6demeler, hisse senedine sahip olma,
firma damigmanhgi, patent lisans ayarlamalari, veya hizmet bedeli gibi)
veya ¢aligma i¢in maddi destek veren kurum mevcut ise yazarlar; kulla-
nilan ticari iiriin, ilag, firma v.b ile ticari hicbir iligkisinin olmadigin ve
varsa nasil bir iligkisinin oldugunu, editére sunum sayfasinda ve ayrica
makalede kaynaklar bélimiinden 6nce “Cikar ¢atismasi” basghg alunda
bildirmek zorundadir. http://icmje.org/ conflicts-of-interest/

Yazarhk katkisi: Clok yazarl makalelerde yazarlarin aragtirmaya kat-
kilarn (fikir olugturma, galiyma tasarmmi, deneysel uygulamalar, istatistik,
makalenin yazimi, v.b) aciklanmali ve imzah olarak editore (yaym hakk
devir formu kapsamu i¢inde) sunulmahidir. Yazarhk katkis: bilgisi, kaynaklar
boliimiinden énce makalede bildirilmek zorundadir.

Maddi destek: Aragtirma i¢in alinmig finansal destek, bagis ve diger
biitiin faaliyetler (istatistiksel analiz, Ingilizce/ Tiirkge degerlendirme) ve/
veya teknik yardim varsa agik¢a makalenin kaynaklar boliimiinden 6nce
bildirilmek zorundadir. Ayrica yazarlar asagida belirtilen alanlarda, varsa
caliymaya sponsorluk edenlerin rollerini beyan etmelidirler: 1) Caligma-
nin tasarimi, 2) Veri toplanmasi, analizi ve sonuglarin yorumlanmasi, 3)
Raporun yazilmasi, 4) Yaym igin gonderilmesine karar verilmesi.

Intihal: Dergiye gonderilen tiim yazilar, degerlendirme siirecine almma-

dan 6nce iThenticate veya Turnitin programimndan gegirilerek benzerlik
raporu almir. Benzerlik orani %20°den fazla olan makaleler intihal ola-

v

rak kabul edilir ve ret edilir. Akdeniz Tip Dergisi Yaymn Kurulu dergiye
gonderilen gahgmalarla ilgili asirma, atif manipiilasyonu ve veri sahtecili-
gi iddia ve stipheleri kargisinda COPE kurallarina uygun olarak hareket
edebilmektedir.

ETIK SORUMLULUKLAR

Bilimsel bir ¢cahyma ortaya koyan tiim paydaslarm (yazar, editér ve ha-
kem), bilimin dogru bir sekilde ilerlemesine katki saglamasi hedeflenir.
Bu hedef geregince hazirlanan bilimsel ¢ahiymalarda bilimsel etik ilkelere
uygunluk 6nemlidir.

Bu ilkeler, tarafimizca kabul edilmistir ve paydaglar tarafindan da benim-
senmesi 6nerilerek, bir kismi agagida sunulmugtur.

Derginin editérlitk ve yayin siiregleri International Committee of Medical
Journal Editors (ICMJE), World Association of Medical Editors (WAME),
Council of Science Editors (CSE), Committee on Publication Ethics
(COPE), European Association of Science Editors (EASE) ve National
Information Standards Organization (NISO) yonergelerine uygun olarak
sekillenmektedir. Dergi, Principles of Transparaency and Best Practice
in Scholarly Publishing (doaj.org./bestpractice) ilkelerini benimsemistir.

Yazarlarin Etik Sorumluluklar:

- Qahgmayla iliskili verilerin dogrulugundan emin olmak, arastirmasi-
na iligkin kayitlarin diizenli tutmak ve olasi bir talep tizerine bu veri-
lere erigim verebilmek.

- Gonderdigi makalenin bagka bir yerde yaymlanmadigindan veya ka-
bul edilmediginden emin olmak.

- Sundugu icerik yaymlanmig veya sunulan bagka igerikle eslesirse, bu
cakismay1 kabul etmek ve alinti yapmak. Gerektiginde, cahsmasiyla
ilgili benzer igerige sahip olabilecek herhangi bir ¢alisma varsa bunun
bir kopyasim editére sunmak. Bagka kaynaklardan herhangi bir iceri-
g1 ¢ogaltmak ya da kullanmak igin izin almak, atf gostermek.

- Insan veya hayvan denck iceren tiim cahsmalar icin ulusal ve ulus-
lararas: yasalara ve yonergelere uygun olmasini saglamak, (6rnegin,
WMA Helsinki Bildirgesi, NIH Laboratuvar Hayvanlarim Kulla-
mimma Tliskin Politika, Hayvanlarn Kullanmna Tliskin AB Direk-
tifi) gerekli onaylarn alindigimi belirtmek, denek mahremiyete saygi
gostermek. Cialiymasia dair ilgili etik kurul onaylarim ve arastirma
detaylarini ¢aliymanin “Gereg ve Yontem” kisminda belirtmek.

- Herhangi bir ¢ikar ¢atigmasi durumunda, makalesiyle ilgili etik bir
ihlal tespit ettiginde bunu editor ve yayinct ile paylagmak, hata beya-
ni, zeyilname, tazminat bildirimi yayinlamak veya gerekli gorildigu
durumlarda galigmay1 geri ¢cekmek.

Editorlerin Etik Gorev ve Sorumluluklar:

- Yazarlann cinsiyet, dini veya politik inanglar, etnik veya cografi ko-
kenleri tizerine ayrim yapilmaksizin gérevlerini yerine getirirken den-
geli, objektif ve adil bir sekilde hareket etmek.

- Dergiye gonderilen galigmalari icerigine gore degerlendirmek, hicbir
yazara ayricalik géstermemek.

- Olas: ¢ikar ¢atiymalarim 6nlemek adma gerekli 6nlemleri almak ve
varsa mevcut beyanlar1 degerlendirmek.

- Sponsorlu gahsmalar: veya 6zel konulardaki ¢alismalar diger ¢ahs-
malarla ayn sekilde ele almak.

- Etkihlali niteliginde bir sikayet olmasi durumunda, derginin politika
ve kurallarma bagh kalarak gerekli iglemleri uygulamak. Yazarlara,
gelen gikayete cevap vermek i¢in bir firsat vermek, ¢aliyma kime ait
olursa olsun gerekli yaptirimlar: uygulamaktan kaginmamak.

- Derginin amag ve kapsamima uygun olmamas: durumunda gelen ¢a-
hismay1 reddetmek.

Hakemlerin Etik Sorumluluklar:

- Editérin karar verme siirecine katkida bulunmak i¢in makaleyi ob-

jektif olarak zamaninda incelemek ve sadece uzmanlk alam ile ilgili
¢aliyma degerlendirmeyi kabul etmek.



lergisi

akdenizti

medicaljournal

- Degerlendirmeyi nesnel bir sekilde sadece galiymanin igerigi ile ilgili
olarak yapmak. Dini, siyasi ve ekonomik ¢ikarlar gézetmeden ¢alig-
may1 degerlendirmek.

- Yaymlanacak makalenin kalitesini ytikseltmeye yardimer olacak yon-
lendirmelerde bulunmak ve ¢alismayn titizlikle incelemek. Yorumlari-
n1 yapici ve nazik bir dille yazara iletmek.

- Editor ve yazar tarafindan saglanan bilgilerin gizliligini korumak, giz-
lilik ilkesi geregi inceledigi ¢ahismay: degerlendirme siirecinden sonra
yok etmek, kér hakemlige aykir1 bir durum varsa editore bildirmek ve
¢alismay1 degerlendirmemek.

- Olas1 gikar ¢atiymalarmimn (mali, kurumsal, igbirlik¢i ya da yazarlar
arasindaki diger iliskiler) farkinda olmak ve gerekirse bu yaz icin yar-
dimlarim geri ¢cekmek konusunda editérii uyarmak.

Bilimsel aragtirma ve yaymn etigine aykure oldugu diisiiniilen eylemlerden bazilar:

« Intihal: Baskalarmin 6zgiin fikirlerini, metotlarmi, verilerini veya
eserlerini bilimsel kurallara uygun bigimde atif yapmadan kismen
veya tamamen kendi eseri gibi gostermek.

»  Sahtecilik: Bilimsel aragtirmalarda gercekte var olmayan veya tahrif
edilmis verileri kullanmak.

e Carpitma: Aragtirma kayitlar veya elde edilen verileri tahrif etmek,
aragtirmada kullamlmayan cihaz veya materyalleri kullanilmus gibi
gostermek, destek alinan kigi ve kuruluglarin ¢ikarlar dogrultusunda
aragtirma sonuglarmi tahrif etmek veya sekillendirmek.

e Tekrar yayim: Mikerrer yaymlarini akademik atama ve yiikselmeler-
de ayr1 yayinlar olarak sunmak.

* Dilimleme: Bir aragirmanin sonuglarmi, arastirmanmn bitinligini
bozacak sekilde ve uygun olmayan bigimde pargalara ayirip birden
fazla sayida yayimlayarak bu yayimlar1 akademik atama ve yiikselme-
lerde ayr1 yayimlar olarak sunmak.

*  Haksiz yazarhik: Aktif katkisi olmayan kisileri yazarlar arasina dahil
etmek veya olan kisileri dahil etmemek, yazar siralamasmi gerekce-
siz ve uygun olmayan bir bigcimde degistirmek, aktif katkis1 olanlarin
isimlerini sonraki baskilarda eserden ¢ikartmak, aktif katkis1 olmadigt
halde niifuzunu kullanarak ismini yazarlar arasina dahil ettirmek.

*  Destek almarak yiiritilen aragtirmalar sonucu yapilan yaymlarda
destek veren kisi, kurum veya kuruluglar ile bunlarin katkilarini belirt-
memek.

*  Heniiz sunulmamig veya savunularak kabul edilmemis tez veya ¢alig-
malar, sahibinin izni olmadan kaynak olarak kullanmak.

« Insan ve hayvanlar iizerinde yapilan arastrmalarda etik kurallara
uymamak, yaymlarida hasta haklarina saygi géstermemek, hayvan
saghgima ve ekolojik dengeye zarar vermek, gerekli izinleri almamak.

*  Bilimsel aragurma i¢in saglanan veya ayrilan kaynaklari, mekanlar,
imkénlar ve cihazlari amag dis1 kullanmak.

*  Akademik atama ve yukseltmelerde bilimsel aragirma ve yaymlara
iligkin yanlig veya yamltici beyanda bulunmak.

YAZIM KURALLARI

Dergide yaymlanmak iizere editére gonderilen yazilar A4 sayfasiin bir
yiiziine 12 punto, ¢ift aralikla ve kenarlarda 3’er cm bosluk birakilarak
Times Newroman karakterinde yazilmahdir. Kullanilan kisaltmalar yazi
igerisinde ilk gectikleri yerde, parantez i¢inde, acik olarak yazilmal, 6zel
kisaltmalar yapilmamahdir. Yazi i¢indeki 1-10 aras: sayisal veriler yaziyla
(Her iki tedavi grubunda, ......... ikinci gtin .....), 10 ve isti rakamla be-
lirtilmelidir. Ancak, yaninda tanimlayici bir takisi olan 1-10 aras sayilar
rakamla (.... 1 yil) cimle bagindaki rakamlar da (On beg yasinda bir kiz
hasta......) yaziyla yazilmalidir. Ozgiin arastirma makaleleri ve derleme
yazilarinda 6zel bir kelime sayisi simirlandirilmasi yoktur. Olgu sunumlari
Oz/Abstract harig 1000 sézciik ile smirlandirilmah ve en az sayida sekil,
tablo ve kaynak icermelidir. Editore cesitli konularda ve dergide yaymla-

nan yazilarla ilgili gériisler yazilabilir ve yazarlarindan cevaplandirilmasi
istenebilir. Editére mektuplar (en fazla 1000 sozciik, tablosuz ve sekilsiz)
olmali ve mektup, tim yazarlar tarafindan imzalanmig olmahdir. Bun-
larm dergide yaymlanp yaymlanmamas: editériin yetkisindedir. Ayrica
dergide tip alanindaki bilimsel toplantilar, tarih, konu ve konugmacilar:
duyurmak amaci ile yaymlanabilir. Yazilar asagida belirtilen sira izlene-
rek diizenlenmelidir.

Bashik Sayfasi:

Yazimn Tiirkce ve Ingilizce bagh@, yazarlarm adlar, gérevleri (akademik
unvanlari) ve iletisim bilgileri (e-mail, telefon) ile, hangi kurulustan gén-
derildigi, varsa cahiymayi destekleyen kurum yazilmahdir. Tim yazarlarin
uluslararas: gegerliligi bulunan “ORCID” bilgisine yer verilmelidir. Yazi
daha 6nce herhangi bir toplantida bildiri olarak sunulmussa, yeri ve tarihi
belirtilmelidir. Ayrica bu sayfada yazigma yapilacak yazarin adi, soyad,
adresi, telefon ve faks numaralari, e-posta adresi agikga yazilmahdur.

Oz:

Ay bir sayfaya Tirkge ve ingilizce olarak hazirlanmali, basghklar dahil
her biri 250 s6zciigii asmamalidir. Oz, makaleyi yansitacak nitelikte ol-
mali, 6nemli sonuclar verilmeli ve bunlarin kisaca yorumu yapilmalidir.
Ozde agiklanmayan kisaltmalar kullamlmamali, kaynak gésterilmeme-
lidir. Tiirkge ve Ingilizce 6zler, béliimli olmah ve agagidaki gibi yapi-
landinlmahidir: Amag/Objective; Gereg ve Yontem(ler)/Material and
Method(s); Bulgular/Results; Sonug /Conclusion.

Anahtar Sozciikler:

“Index Medicus: Medical Subject Headings” standartlarina uygun Ttrk-
¢e ve Ingilizce anahtar sézciikler verilmelidir. (http://www.nlm.nih.gov/
mesh/authors.html) Tim yazilarin Tirkce ve ingilizce Ozlerinin altinda,
3-10 adet anahtar s6zciik yer almahdir. Anahtar sozctiklerin belgeye eri-
simde en 6énemli 6ge oldugu gézoniinde tutulmahidir.

Boliimler:

Ozgiin aragirma makalelerinde giris, gereg ve yontem (caligma tasarimi,
olgularin se¢imi ve tanimlanmas, teknik bilgi, istatistik vs), bulgular, tartis-
ma ve sonug bolimleri yer almal, olgu sunumlarinda ise giris, olgu(larin)
sunumu ve tartiyma boltumleri yer almalidir. Bu boliimlerden sonra, varsa
aragtirmaya veya makalenin hazirlanmasma katkida bulunanlara “tesek-
kiir” yazilabilir. Tesekkiirlere yazinmn sonunda kaynaklardan 6nce yer ve-
rilir. Bu bélimde kigisel, teknik ve gereg yardimu gibi nedenlerle yapilacak
tesekkiir ifadeleri yer alir.

Kaynaklar:

Kaynaklar yazinin sonunda (Kaynaklar/References) baghg: altinda me-
tindeki gecis sirasina gore numaralandirilip dizilmelidir. Metin iginde ise
parantez i¢inde yazilmahdir. Kaynaklarin listesiyle metin i¢inde yer alg
sirast arasinda bir uyumsuzluk bulunmamahdir. Ash gérinmeden diger
bir kaynak aracihg ile bilgi edinilen kaynaklar numaralandirilmaz, zorun-
lu hallerde parantez iginde verilir. Kaynaklarm dogrulugundan yazar(lar)
sorumludur. Ttm kaynaklar metinde belirtilmelidir. Kaynaklar asagidaki
orneklerdeki gibi gosterilmelidir. Ttum yazarlar belirtilmeli, “ve ark. - et
al.” ibaresi kullanilmamalidir. Dergilerin isimleri Index Medicus’a uygun
olarak kisaltillmig bi¢cimde verilir. Index’e girmeyen dergi isimlerinde ki-
saltma yapilmamaldir.

Kaynaklann Yazum Igin Ornekler:
Dergiler igin
Muzaale AD, Massie AB, Wang MC, Montgomery RA, McBride MA,

Wainright JL, Segev DL. Risk of end-stage renal disease following live
kidney donation. JAMA 2014; 311:579-86.

Kitaplar igin
Chabner BA, Longo DL. Cancer Chemotherapy and Biotherapy: Prin-

ciples and Practice, 5th ed. Philadelphia: Lippincott Williams & Wilkins,
2011.

Kitaptan alinan biliimler iin
Goadsby PJ. Pathophysiology of headache. In: Silberstein SD, Lipton RB,
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Dalessio DJ, eds. Wolfl’s headache and other head pain. 7th ed. Oxford:
Oxford University Press, 2001:57-72.

Toplant bildiriler: igin

Christensen S, Oppacher F. An analysis of Koza’s computational effort
statistic for genetic programming. In: Foster JA, Lutton E, Miller J, Ryan
C, Tettamanzi AG, editors. Genetic programming. EuroGP 2002: Proce-

edings of the 5th European Conference on Genetic Programming; 2002
Apr 3-5; Kinsdale, Ireland. Berlin: Springer; 2002:182-91.

Cevrim-igt makaleler igin
U.S. Renal Data System. USRDS 2007 annual data report. Bethesda,

MD: National Institute of Diabetes and Digestive and Kidney Diseases,
National Institutes of Health, 2007 (http://www.usrds.org/atlas07.aspx).

Dergi eklert igin
Kidney Disease: Improving Global Outcomes (KDIGO) Acute Kidney

Injury Work Group. KDIGO clinical practice guideline for acute kidney
injury. Kidney Int 2012;24 Suppl 2:1-138.

Index Medicus’ta yer almayan Tirkce kaynaklarda yukardaki 6rneklere
uyulur, ancak dergi isimleri kisalulmadan yazilr.

Tablolar:

Tablolar, kaynaklar sayfasindan sonra gelmeli, her bir tablo ayr1 bir say-
fada olacak sekilde yazilmahdir. Tablolar, yazi icinde gecis sirasia gore
Romen rakamlar ile numaralandirilmahdir. Tablo bagliklan kisa, 6z ol-
mali ve bu baghk tablonun tstinde yer almahidir. Tablo agiklamalar: ve
kisaltmalari ise, tablonun altinda yer almahdir. Metin i¢inde her tabloya
deginilmelidir.

Sekiller:

Metinden ayri sayfaya yerlestirilmelidir. Sekiller ya profesyonel olarak
¢izilmeli ve fotograflanmali ya da fotograf kalitesinde dijital olarak génde-
rilmelidir. Sekillerin basima uygun versiyonlarmin yan sira, JPEG ya da
GIF gibi elektronik versiyonlarda yiiksek ¢oztnitrlikte goriintt olustura-
cak bi¢imlerde elektronik dosyalart génderilmeli ve yazarlar gonderme-
den 6nce bu dosyalarin gérintii kalitelerini bilgisayar ekraninda kontrol
ctmelidir. Semboller, oklar ya da harfler fonla kontrast olusturmalidur.
Mikroskopik resimlerde biiytitme orami ve kullamlan boyama teknigi be-
lirtilmelidir. Eger insan fotografi kullanilacaksa ya bu kisiler fotograftan
tanmmamalidir ya da yazil izin ahmmalidir. (Etik boliimiine bakimz) Sekil
ve resimlerin yazilari altta, (1,2,3,....) arabik rakamlar ile birlikte yazilma-
lidir. Sekiller metinde gecis siralaria goére numaralandirilmahdar. Sekil-
lerin metin i¢indeki yerleri belirtilmelidir. Metin i¢inde her sekle deginil-
melidir. Renkli gekiller Editor gerekli gérdiigiinde ya da sadece yazar ek
masrafl kargilarsa basilabilir.

Makalelerin Dergiye Gonderilmesi:

Makaleler, yazinin yayinlanmak iizere gonderildigini ve Akdeniz Tip
Dergisi’nin hangi boliimii (6zgiin aragtirma, olgu sunumu, derleme) igin
basvuruldugunu belirten bir mektup, yazinin elektronik formunu igeren
Microsoft Word 2003 ve iizerindeki versiyonlari ile yazilmig elektronik
dosyas ile tiim yazarlarin imzaladig1 “Telif Hakki Devri Formu” eklener-
ek gonderilmelidir. Yazilarin alinmasmim ardindan yazarlara makalenin
alindigi, bir makale numarasi ile bildirilecektir. Tiim yazigmalarda bu
makale numarasi kullanilacaktir. Makalelerde asagidaki sira takip
edilmelidir ve her boliim yeni bir sayfa ile baslamalidir:

1. Baghk sayfast 4. Tesekktr
2.0z 5. Kaynaklar
3. Metin 6. Tablo ve Sekiller.

I VI

Tim sayfalar sirayla numaralandirilmalidir. Akdeniz Tip Dergisi, kendis-
ine gonderilen yazilari, hem ii¢ niisha halinde, yazici ¢iktisi olarak ve hem
de CD ve/veya E-posta uzantisi olarak elektronik makale gonderisi
seklinde kabul etmektedir. Elektronik gonderi, hem zaman kazandirip
posta iicretinden kurtarmakta, hem de degerlendirme siireci sirasinda
makalenin elektronik bi¢imi gonderildiginden {istiinliik saglamaktadir.
Cevrimigi gonderim (on-line submission) ile birlikte Akdeniz Tip Dergisi
web sitesi (https://dergipark.org.tr/tr/pub/akd) nin ilgili kisimlarindaki
talimatlarina uyarak da makale gonderilip, hakem siiregleri de bu yolla
degerlendirilmektedir. Yazarlarin makalelerini gondermeden o6nce bir
eksiklik olmadigindan emin olmalari i¢in asagida bir kontrol listesi
bulunmaktadir.

Son Kontrol Listesi:

1. Editére sunum sayfasi; a) Makalenin kategorisi b) Bagka bir dergiye
gonderilmemis oldugu bilgisi ¢) Sponsor veya ticari bir firma ile iligkisi
(varsa belirtiniz) d) Istatistik kontroliiniin yapilchg (arastirma makale-
leri i¢in) e) Ingilizce yoniinden kontroliiniin yapildig

2. Telif haklar1 devri formu

3. Daha 6nce basilmig belge (yazi, resim, tablo) kullanilmus ise izin belge-
si

4. Insan 6gesi bulunan galismalarda “gereg ve yéntemler” boliiminde
HELSINKI Deklarasyonu ilkelerine uygunluk, etik kurul onayr ve
hastalardan “bilgilendirilmis olur” alindiginin belirtilmesi.

5. Hayvan 6gesi kullanmilmuig ise “gereg ve yontemler” bolimiinde “Guide
Jor the Care and Use of Laboratory Animals” ilkelerine uygunlugunun belir-
tilmesi.

6. Kapak sayfast a) Makalenin Tiirkge ve Ingilizce baghg: (tercihen birer
satir) b) Yazarlar ve kurumlari ¢) Ttm yazarlari yazigma adresi, is te-
lefonu, GSM numarasi, E-posta adresleri (bu bilgiler yalmzca maka-
lenin orijinal niishasmda olmal, diger ti¢ kopyada bulunmamaldir.)

7. Ozler: 250 sézciik (Tiirkge ve 1ngi1izce)

8. Anahtar sozctikler: 3-10 arasi (Tirkce ve ingilizce)

9. Tesekkir

10. Kaynaklar

11. Tablolar — Sekiller

Yazigsma Adresi:

Prof. Dr. Erkan COBAN

Akdeniz Universitesi Tip Fakiiltesi,
I¢ Hastaliklart Anabilim Dal,
Antalya, Tturkiye

Tel: (242) 249 35 78

E-posta: ecoban@akdeniz.edu.tr
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AIMS and SCOPE

The Akdeniz Medical Journal is the scientific publication of Akdeniz
University Faculty of Medicine and is a peer-reviewed, interdisciplinary
medical journal published every four months (January, May, September)
according to ethical principles and rules.

The abbreviation of Akdeniz Medical Journal is Akd Med J / Akd Tip D.
The Akdeniz Medical Journal is the scientific publication of Akdeniz
University Faculty of Medicine and is a peer-reviewed, interdisciplinary
medical journal published every four months (January, May, September)
according to ethical principles and rules. The abbreviation of Akdeniz
Medical Journal is Akd Med J / Akd Tip D. The Akdeniz Medical Journal
is indexed by Turkish Medical Index of TUBITAK-ULAKBIM, Turk
Medline, Sobiad, Index Copernicus and Academindex Turkey. The aim of
the journal is to present the studies conducted at the Akdeniz Faculty of
Medicine and in Turkey in the fields of health sciences and related areas to
the national and international science environment and contribute to their
announcement and sharing and therefore to the promotion of Turkey in
this context. The Akdeniz Medical Journal is targeting to provide free and
easy access to the journal in printed or electronic form for all relevant
medical institutions and information centers in Turkey and globally and
also to be included in national and international indexes.

In line with these objectives, the articles containing original research
(basic, clinical and epidemiologic) are preferred for publication in
the Akdeniz Medical Journal. Editor reviews, collected studies, case
presentations, letters to the editor, technical notes, articles on medical
education, articles on medical history, and biographical articles are also
accepted. The submitted work should not have been previously published
as hard copy or in electronic format or currently sent to another journal
or electronic media to be published. Using articles published in Turkish
journals as references is especially preferred.

The Akdeniz Medical Journal that has previously been published as hard
copy has now become an electronic journal and the ISSN number that
used to be 1300-1779 has therefore now been changed to 2687-2781.

The publishing language of the Journal is Turkish and English. Care
should be taken to protect the integrity of the Turkish language in Turkish
articles and the current edition of the Spelling Guidelines and Turkish
Dictionary of the Turkish Language Institution should be used as the
basis. Care should be taken to use “Turkish Science Terminology” as
much as possible in the use of medical terms. The authors can use the
“Medicine Terminology Guide” of the Turkish Language Institution and
other Medical Terminology Dictionaries.

PUBLICATION POLICY

Open Access and Article Processing

The Mediterranean Medical Journal provides open access to scientific
publications. Access to the published issue and the full text of the articles
within is available free of charge. No fee is requested from the author(s)
for publication of their articles.

The readers can download the Journal content for free for academic or
educational use. The Journal is free for everyone. To ensure this goal,
the Journal uses the financial resources of Akdeniz University, and the
ongoing voluntary efforts of the editors and referees.

All scientific responsibility for the articles belongs to the authors. The name
order of the submitted articles should be a joint decision. The responsible
author is considered to accept the author order in the name of all authors
by signing the “Author responsibility and Copyright Transfer Form™.
Anyone who does not meet the criteria for authoring but has contributed to
the study can be listed in “Acknowledgements”. The authors should declare
in writing that the article is an original paper that has not been published
before and that they will not attempt to publish it somewhere else during
the evaluation process.

The authors are considered to have accepted any changes and corrections
made by the editor as long as the scientific content is not changed. The
articles sent are not returned whether published or not, and only images
and figures that are not published can be returned to the author upon
request.

The articles sent should be prepared in accordance with the journal rules
and be ready for page layout. The editorial board has the authority not
to publish articles that do not comply with the spelling rules, to return
the article to the author for correction or to re-edit the article. The
editor and language editors have complete authority in making changes
and corrections in the writing language and spelling, making sure the
references comply with the spelling rules, and other relevant issues. If
previously published quoted text, tables, images, etc. are present in the
article, the responsible author of the article should obtain the written
permission of the related copyright owner and authors and also state it
in the article.

The Publication Process and the Article Evaluation Period

The articles sent to the Akdeniz Medical Journal first undergo an
objective review by the Editorial Board. The editors have the right to
reject the articles directly or to send them back for re-editing. If there is no
reason to reject the article in this stage, it is sent to two separate reviewers
familiar with the article subject. Referees invited for article evaluation are
asked to accept the invitation within a maximum of 7 days. An article that
receives two positive referee reports from the field assessment is entitled
to be published. An article that receives a positive and a negative referee’s
report is sent to a third referee, and whether the article is published or
not is determined in accordance with the third referee’s report and/or
the editorial decision. The evaluation period of the referees accepting the
invitation is a maximum of 30 days. If the referees do not agree to the
evaluation or do not submit the evaluation report at the end of the period,
the article is sent to a new referee for evaluation. After evaluating the
article, the referees send the evaluation form with their comments and
suggestions to the editor. The editor then submits the editor comments
and suggestions to the authors and asks them to upload the revised article
back to the system. The authors’ revision period is a maximum of 60 days.
If the referees have asked to see the article again after the revision, the
article is sent back to the referees for evaluation. This process continues
until the referees provide their opinion as regards the acceptance or
rejection of the article. The opinions of the referees are evaluated by the
editors within 15 days at the latest. The final decision is declared to the
author(s) as a result of this review.

The final decision for publication belongs to the editors. Once the page
layout is prepared and corrections are made, the responsible authors will
be asked for a final check and “publishing approval” to be provided in
writing. Articles accepted for publication are published in the early online
articles section in order of the date of acceptance. The presence of an
article in early view does not indicate that it will be included in the next
issue. During this early view period, the authors are required to review
their articles and report their recommendations for revision according
to the Journal writing rules and layout to the editorial board. The time
to publication of the articles accepted for publication is 12-18 months.
However, depending on factors such as the timeliness of the article, its
originality, and the number of articles waiting for publication, this period
may be shorter or longer. No changes can be made to the articles once the

Journal is published.

The articles are sent to the reviewers after the authors’ names are removed
from the text, in accordance with the peer-review system. Information on
which reviewers the article has been sent to is not provided to the authors.
Reviewers and Editorial Board members cannot discuss the articles in
public. The comments of the reviewers on an article can be sent by the
editor to other reviewers reviewing the same article, for clarification.
Another reviewer can be assigned to replace a reviewer who cannot
evaluate the sent article within the specified period.
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ETHICAL PRINCIPLES

The Akdeniz Medical Journal requires the authors to comply with research
and publication ethics. Compliance with national and international ethical
guidelines and receiving permission from the related ethics committees are
essential for studies performed on humans and animals. The “Ethics
Committee Approval” should be sent to the https://dergipark.org.tr/tr/-
pub/akd address online. Compliance of articles with ethics rules is the
responsibility of the authors.

Researches on humans: The journal accepts the principle of
compliance with the principles stated in the WMA “Helsinki Declaration”,
“Good Clinical Practice Guide” and “Good Laboratory Practice Guide”
and the related regulations of the Republic of Turkey Ministry of Health
for all studies where a “Human” factor is included. Obtaining permission
from the “Clinical Studies Ethics Committee” and sending the relevant
document to the journal is obligatory for studies conducted on humans.
The authors should state that they obtained a signed “Informed consent™
document from the relevant ethics committee and the study subjects in the
Material and Method section of the article.

An “Informed consent” document should be obtained from the patients
or if necessary from their legal representatives for case presentations
without considering whether the identity of the patient is revealed and
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The Impact of COVID-19 Pandemic on the
Distribution of Radiology Examinations

COVID-19 Pandemisi Radyoloji
Tetkiklerinin Dagilimini Nasil Etkiledi?

ABSTRACT

Objective:

The COVID-19 pandemic led to significant changes in healthcare practices. In the current study,
we aim to determine the impact of the pandemic on imaging examinations in radiology depart-
ment.

Material and Methods:

Medical records of the patients who underwent radiological imaging between March 10 and
December 31, 2019, and March 10 and December 31, 2020 were retrospectively reviewed. The
clinical patient data and radiological imaging details were collected from the SARUS informa-
tion network.

Results:

A total of 603.384 radiological examinations were performed on 222.328 patients within the
18-month period in two consecutive years. The total imaging volume decreased by 54.8% in
2020 when compared to 2019 (415.819 vs 187.565). The decrease was significant in April and
May 2020 and the volume increased again in June 2020. The imaging volume requested from the
emergency unit revealed that it was reduced by 29.4%. The rate and number of thoracic imaging
among all radiologic examinations increased in 2020 (6495, 1.6% vs. 8663, 4.6%). On the other
hand, abdominal, breast, neuroradiology and cardiovascular imaging were the most affected
procedures by the pandemic.

Conclusion:

Hospital admissions decreased due to patient anxiety and restrictions during the pandemic. It is
important to perform the necessary imaging procedures on patients based on the indications to
prevent diagnosis delays by considering hospital conditions and providing the precautions
recommended by the protective equipment and guidelines.

Key Words:
COVID-19, Pandemic, Radiology
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Amag:

COVID-19 pandemisi rutin saglik uygulamalarimizda ciddi
degisiklilere neden oldu. Bu ¢aligma ile, pandeminin Radyoloji
boliimiindeki goriintiileme tetkikleri iizerine etkisini saptamay1
amacladik.

Gereg ve Yontemler:
Antalya Atatiirk Devlet Hastanesi Radyoloji Bolimii’ne 10
Mart-31 Aralik 2019 ve 10 Mart-31 Aralik 2020 tarihleri
arasinda yapilan istemler geriye doniik tarandi. Hastalara ait
klinik ozellikler ve radyolojik istemlerin igerigi SARUS bilgi
ag1 kullanilarak elde edildi.

Bulgular:

Ardisik iki yila ait 18 aylik periyotta 222,328 hastaya 603,384
gortintilleme  yaptlmustir. 2020 yilinda yapilan toplam
goriintiileme sayis1 2019 yilina gore %54,8 azalmistir (415,819
vs 187,565). 2020 yilinda 6zellikle Nisan ve Mayis ayinda
gozlenen azalmanin Haziran ay1 ile beraber yeniden artigi
saptandi. Acil servis istemlerinde 2019 yilina gore gozlenen
azalma %29,4 olarak bulundu. Toraks goriintiilemelerinin 2020
yilinda hem sayist hem de tiim goriinteleme yontemleri arasin-
daki orani artmig bulundu (6495, %1,6 vs 8663, %4,6). Buna
karsin; 2020 yilinda abdomen, meme, néroradyoloji ve kardiyo-
vaskiiler sisteme ait gorlintiilemelerin sayisinin daha fazla
etkilendigi gozlendi.

Sonug:

Pandeminin baglangic1 ile beraber ortaya ¢ikan kaygi ve
kisitlamalar nedeni ile hastane bagvurulari ve buna bagli olarak
gortintilleme sayilart azalmistir. Tanida gecikmeyi Onlemek
icin; endikasyonu olan hastalarda gerekli gortintiileme tetkikle-
rinin zamaninda yapilmasi 6nemlidir, bu konuda klavuzlarin
onerdigi koruyucu ekipmanlarin saglanmasi gereklidir.

Anahtar Sozciikler:
COVID-19, Pandemi, Radyoloji

INTRODUCTION

COVID-19 disease is caused by the SARS-CoV-2 virus and was
first identified in Wuhan, China. The World Health Organiza-
tion (WHO) declared the COVID-19 pandemic on March 11,
2020. The first COVID-19 case was identified in Turkey on
March 10, 2020. As of October 29, 2021, 245 million
COVID-19 cases were recorded globally and more than 4.9
million individuals died of COVID-19 (World Health Organiza-
tion web site). In the early stages of the pandemic, similar to
several countries, non-urgent procedures were discontinued in
Turkey, patient follow-ups were conducted with telemedicine as
far as possible; thus, a significant decrease was observed in
hospital admissions. The patient follow-up periods recommend-
ed by the guidelines were delayed with the mutual consensus of
the doctors and the patients. These conditions also affected
various radio-diagnostic procedures.

Neuroradiological imaging figures decreased by 50% during the
pandemic when compared to the pre-pandemic figures (1).

A study that analyzed weekly variations in imaging after the
COVID-19 pandemic conducted in Stanford reported that breast
imaging, nuclear methods and musculoskeletal system imaging
figures decreased significantly when compared to the pre-pan-
demic period (2). In a study carried out in Cleveland, it was
observed that the pandemic led to a significant decrease in the
number of mammographies and nuclear imaging (93% and
61%, respectively) (3). Vagal et al. compared the total imaging
procedures in March and April, the initial months of the
pandemic, and the same period in 2019, and reported that there
was a 53.4% decrease (4). A decrease of 40.5% was observed in
the requests of hospitalized patients, 72.3% in the requests of
outpatient patients and 48.9% in the requests of emergency
patients (4).

Although the COVID-19 pandemic affected the whole world,
the time and severity of the pandemic varied between the
continents and countries. The current study aimed to analyze the
impact of the COVID-19 pandemic on imaging volume and
variety of imaging modalities.

MATERIAL and METHODS

The medical records of the patients who underwent imaging
procedures at Antalya Atatiirk Public Hospital Radiology
Department between March 10 and December 31, 2019, and
March 10 and December 31, 2020 were reviewed retrospective-
ly. The clinical patient data, the imaging types, and the depart-
mental patient information were recorded on the electronic
medical data network. Patients with incomplete medical records
were excluded from the study. Patients were classified based on
the age groups as recommended by the World Health Organiza-
tion; 0-17 years old children, 18-65 years old young individuals,
66-79 years old adults and 80-99 years old seniors. Further-
more, since the patient age was higher than 50 years, a risk
factor for COVID-19, the study group was categorized as
younger and older individuals than 50 years. Our research was
carried out in accordance with publication ethics and necessary
permissions were obtained from the institution where the study
was conducted. The study was approved by the Antalya Train-
ing and  Research  Hospital  Ethics = Committee
(04.03.2021/2021-005). Informed consent forms were not
signed by the participating patients due to the retrospective
nature of the study. The study was conducted in accordance with
the Helsinki Declaration principles. Since the study investigated
the effects of COVID-19, Scientific Research Application
approval was obtained from the Republic of Turkey Ministry of
Health (Cihat Aksoy-2020-12-27T12 05 44)

Descriptive statistics are presented as frequencies, percentages,
means, standard deviations (SD), medians, and interquartile
ranges (IQR). The Shapiro Wilk test, histogram, and Q-Q graph-
ics were employed to test normal distribution of the data. The
chi-square analysis was conducted to analyze the correlations
between categorical variables. "Student t-test" was used to
determine the differences between the two independent group
means, and "Kruskal Wallis" test was used for two or more
groups. Statistical analyses were conducted with the SPSS
version 21.0 software for Windows (IBM, Armonk, NY). A P
value of <0.05 was accepted statistically significant.
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RESULTS

A total of 603,384 radiologic examinations were performed on
222.328 patients during the 18-month period in 2019 and 2020.
The mean patient age was 41.47 + 20.80 and 44.0% of the
participants were male. The total imaging volume decreased by
54.8% in 2020 when compared to 2019 (415.819 vs 187.565).
The age, age group and application unit of the patients who
underwent radiological evaluation in 2019 and 2020 were
compared (Table I). The mean age of the patients in 2020 was
found to be lower than in 2019, and the decrease in imaging
volume of the old and elderly patients were more significant
compared to the study population in that year (Table I).

Table I. Demographic and imaging characteristics of patients who underwent
imaging in 2019 and 2020.

2019 2020 Delta*
Mean age (years) 46.44+20.77 44.39+20.08 -
Age group, %, (n)
Children 43736 19615 551 %
Young 286643 138284 51.7%
Old 16377 5643 65.5%
Elderly 69063 24023 65.2 %
Age, %, (n)
<50 years 220022 109323 503 %
> 50 years 195797 78242 60.0 %
Gender, %, (n)
Male 159364 82521 48.2%
Female 253328 103394 59.1%
Screening method, (n)
X-ray 236302 110321 53.3%
USG 92936 29215 68.5%
BT 33791 24293 28.1%
MRG 52790 23736 55.0%
Admission unit (n)
Emergency room 80660 56892 29.4%
Inpatient 19627 8418 57.1%
Outpatient 312539 120712 61.3%
Intensive care unit 2993 1543 48.4%

* The delta definition reflects the difference between 2020 and 2019.

In 2020, the reduction in the volume across patients who were
older than 50 was higher when compared to the patients who
were younger than 50 (47.1% vs 41.7%; p<0.001).

The monthly distribution of radiologic examinations was
reviewed in both years, and the highest decrease in imaging
volume was determined April and May 2020 when compared to
the previous year, and the radiologic examination volume
increased in June, 2020 (Table IT).

Table II. Distribution of imaging by months in 2019 and 2020.

Months 2019 2020 Delta

March 36657.00 15489.00 57.7%
April 45161.00 7645.00 83.0%
May 43332.00 9996.00 76.9%
June 34502.00 24855.00 27.9%
July 44892.00 23925.00 46.7%
August 32226.00 20746.00 35.6%
September 43072.00 21109.00 50.9%
October 46395.00 21560.00 53.5%
November 44776.00 22943.00 48.7%
December 44806.00 19296.00 56.9%
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Radiologic examinations were reviewed based on the admission
unit, and it was determined that the volume of imaging proce-
dures conducted on patients admitted by the emergency depart-
ment decreased by 29.4% in 2020 when compared to 2019;
however, its share in all radiologic examinations increased from
19.4% to 30.3% in 2020. The decrease in the number of radio-
logic examinations was 61.3% in outpatients, 57.1% in
inpatients, and 48.4% in intensive care patients in 2020 (Table
I). In 2020, while the rate of ultrasonography in all radiologic
examinations decreased from 22.4% to 15.6%, the rate of
tomographies in all examinations increased from 8.1% to
13.0%. In 2020, the decreases in the imaging volume were
mostly observed in ultrasonography procedures, followed by
MRI, X-ray and tomography (68.5%, 55.0%, 53.3% and 28.1%,
respectively). The imaging methods were also analyzed
separately, and it was observed that abdominal, breast, neurora-
diology and cardiovascular procedures decreased in 2020 when
compared to 2019 (Figure 1).

Figure 1. Distribution of imaging rates by systems evaluated in 2019 and 2020.

60,00%
50,00%
40,00%
30,00%

20,00%

10,00% II I
0,00% l ] .I A I I. - -
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Abdomen  Breast C::i Torasic NIR MSK Neuro CaLdl;\/rasc Teeth  Obstetric

m2019 14,90% 3,10% 16,30% 1,60% 0,30% 44,60% 12,20% 5,10% 1,10% 0,70%
m2020 13,70% 2,50% 14,90% 4,60% 0,30% 49,40%  10,30% 2,70% 0,40% 1,20%

m2019 m2020

NIR: Nonvascular interventional radiology

MSK: Musculoskeletal radiology

It was determined that the count and rate of Chest X-ray
imaging did not increase in 2020. However, the thoracic
imaging volume and its rate in all imaging procedures increased
in 2020 (6495, 1.6% vs. 8663, 4.6%) (Figure 1). The frequency
of male patients who underwent Chest CT were similar in 2019
and 2020 (56.7% vs. 57.9%, p=0.060).

DISCUSSION

In the current study, it was determined that the imaging volume
in 2020 was approximately half of the imaging volume during
the same period in the previous year. Also, the decrease was
higher at the beginning of the pandemic and increased in the
second half of the year; however, the cumulative volume did not
reach the volume in the previous year. Similar to our study, a
50-70% decrease was reported in studies conducted in different
regions of the USA that investigated the impact of the pandemic
on radiological imaging (3,5). The decrease in imaging volume
was determined by the surveys conducted with the radiologists
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employed in different states, who stated that the reasons for this
decrease included the postponement of elective procedures and a
lack of adequate protective equipment against the disease. It
should be noted that 16% of the radiologists participating in the
survey were COVID-19 positive (5). Madhuripan et al. reported a
30-60% decrease in radiological imaging volume by early March,
while the imaging volume began to increase in late April (2).
The maximum decrease in the imaging volume in 2020 was in
elderly patients. At the onset of the pandemic in Turkey, the
restrictions implemented to minimize the spread of the virus
were more effective on the elderly population when compared
to young age groups. In this period, the anxiety of leaving home
and the fear of entering crowded settings such as hospitals
decreased hospital admission rates across elderly individuals
(2). It is known that the males require more intensive care and
prone to mortality associated with COVID-19 (6,7). We suggest
that the decrease in the imaging volume across the male patients
when compared to the female patients reported in our study was
associated with the correlation between COVID-19 and the
male gender.

During the pandemic, we observed that the decrease in ultraso-
nographic examinations was higher when compared to other
imaging methods. The review of the variations based on the
examination system revealed that the decrease was prevalent in
abdominal, breast, neurological and cardiovascular examina-
tions. Gonzalez-Ortiz et al., analyzed the variations in neurora-
diological imaging during the pandemic, and claimed that the
reduction observed during the peak of the pandemic could be
applied carefully in patients with post-peak indication (1). In the
study that reviewed March and April figures, mammography
and nuclear imaging methods were most affected by the
pandemic (3). In our study, we observed that thoracic imaging
volume and its share in all imaging methods increased in 2020
when compared to 2019 (1.6% vs 4.6%). In a survey conducted
by the Italian Society of Medical and Interventional Radiology,
radiologists asked the question "What should be the first
imaging method performed in the patients admitted with
COVID-19 diagnosis," and 76.3% replied that it should be chest
X-ray, 39.4% preferred chest CT, and 9.3% chest ultrasound (8).
Our findings demonstrated that the X-ray volume decreased in
our hospital, and chest CT was preferred in suspected patients.

Our study has some limitations. The study findings could not be
generalized to the entire country since it reflects the experiences
in a single center and the city where the study was conducted
was not among the cities that reported highest cases in Turkey.

Furthermore, since the clinical patient data were not included in
the study, the correlation between clinical findings and radiolog-
ical imaging was not investigated.

CONCLUSION

Elective radiological imaging procedures were postponed in the
early stages of the pandemic to reduce the spread of the virus
and to ensure that imaging centers operated properly in the
pandemic environment. Thus, it was observed that the imaging
volume decreased by more than 50% when compared to the
previous year. Considering the hospital conditions, the neces-
sary imaging procedures should be performed on patients with
an indication by following the precautions recommended by the
protective equipment and guidelines. The current study would
contribute to the literature since it analyzed the impact of the
pandemic on radiological imaging methods in Turkey, and will
be a helpful resource for future studies.
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Catheterization affect the Time to Gas and
Faeces Passage in Women Undergoing
Caesarean Section?

Sezaryen Sonrast Idrar Sondasi Kalma Siiresi,
Gaz-Gaita Cikis Stiresini Etkiliyor mu?

ABSTRACT

Objective:

While some clinicians remove urine catheters immediately after caesarean section operations,
others prefer that they are retained for 12-24 hours. This study aims to investigate the time of
removal of urine catheter from patients after caesarean section operation and the potential
benefits with respect to gastrointestinal motility during the postoperative period.

Method:

This prospective study included 100 women who had undergone caesarean section in the obstet-
rics department of Turhal State Hospital between March 2021 and June 2021. The urine catheters
of the patients were removed at 4, 8, and 12 hours postoperatively, and the patients were separated
into 3 groups accordingly. These 3 groups were compared in aspect of time to gas and faeces
passage, need for enema, number of caesarean deliveries, urinary retention, and type of anaesthesia.

Results:

When compared to the women whose urinary catheters were removed 8 and 12 hours after cesar-
ean delivery, the time to gas and faeces passage was significantly shorter in patients whose cathe-
ters were removed 4 hours later (p<0.001 for both). As the duration of urinary catheterization was
prolonged, the need for enema increased significantly (p=0.033).

Conclusion:

As the duration of urinary catheterization was prolonged following caesarean delivery, the time
to gas and faeces passage and the need for enema were increased significantly. This finding was
attributed to the delay in mobilization.

Key Words:
Catheter, Cesarean delivery, Enema, Feces, Urine
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Amag:

Sezaryen ameliyatindan sonra idrar sondalarini bazi klinis-
yenler hemen ¢ikarirken, bazi klinisyenler ise 12-24 saat arasin-
da tutmak ister. Bu ¢alisma, sezaryenle dogum yapan hastalarda
idrar sondasi ¢ekilme siiresinin gaz-gaita ¢ikisi siiresini etkile-
yip etkilemedigini belirlemeyi amaglamaktadir.

Yontem:

Bu prospektif caligmada Mart 2021 ile Haziran 2021 tarihleri
arasinda Turhal Devlet Hastanesi Kadin Hastaliklari ve Dogum
Klinigi’'nde sezaryenle dogum yapan 100 kadin alinmistir.
Hastalarin idrar sondalarinin postoperatif donemde 4., 8. ve 12.
saatlerde ¢ekilmesine gore ii¢ grup olusturuldu. Bu ii¢ gruptaki
hastalarin  mobilizasyon sonrasindaki saatlerde gaz-gaita
cikislar, lavman gerekliligi, kacinci sezaryen ameliyatini
gecirdikleri, sonda ¢ekilmesi sonrast iiriner retansiyon gelismesi
ve anestezi sekilleri agisindan karsilastirildi.

Bulgular:

Sonda kalma siireleri 8 ve 12 saat olan hastalar
karsilastirildiklarinda; sonda kalma siiresi 4 saat olan hastalarda
gaz ve gaita ¢ikis saatlerinin daha erken oldugu bulundu (her
ikisi i¢in p<0.001). Sonda kalma siiresi artik¢a lavman gereksin-
imi anlamli olarak fazlaydi (p=0.033).

Sonug:

Sezaryen sonrasi hastada idrar sondasinin uzun siire kalan
hastalarda gaz-gaita ¢ikist gecikmektedir ve lavman gereksi-
nimi artmaktadir. Bu bulgu, cerrahi sonrasi erken mobili-
zasyonun engellenmesinden kaynaklanabilir.

Anahtar Kelimeler:
Kateter, Sezaryen, Lavman, Gaita, {drar

INTRODUCTION

Caesarean section (CS) is a commonly performed operation in
obstetric surgery (1-3). Although CS has advantages in aspect of
perinatal morbidity and mortality, there are also short and
long-term complications which should not be ignored (4-6). The
problems related with urinary system are one of the short term
complications (7).

In order to prevent bladder injury and urine retention, urinary
catheters are routinely applied in women undergoing cesarean
section. However, urinary catheters have some disadvantages
including infection, urethral pain, and urine retention in addition
to the prolongation in postoperative mobilization and hospital-
ization (5). The period of urethral catheterization following CS
remains uncertain (8). Some clinicians remove the catheter
immediately after the operation while others keep the catheter in
place for 12-24 hours (8). When the duration of urinary catheter-
ization is prolonged, patient mobilization is delayed (9).
Postoperative mobilization enables a more rapid transition to
the previous working level of the intestines and stomach which
are affected by anesthesia. Therefore, mobilization of a patient
and the application of exercises in the early postoperative period
are of great importance for eliminating intestinal distension and

accelerating peristaltism (10). Exercise also has a profound
effect on evacuation of the stomach. Moreover, early mobiliza-
tion accelerates the recovery process, and decreases the
incidence of deep vein thrombosis and respiratory complica-
tions. It also assists in early discharge and a rapid return to daily
life (11). This study aims to investigate the time of removal of
urine catheter from patients after caesarean section operation
and the potential benefits with respect to gastrointestinal moti-
lity during the postoperative period.

MATERIALS and METHODS

This prospective study included 100 female women who had
undergone caesarean section in the obstetrics department of
Turhal State Hospital between March 2021 and June 2021. All
reported research involving “human beings” were conducted in
accordance with the principles set forth in the Helsinki Declara-
tion 2008. The urine catheters of the patients were removed at 4,
8, and 12 hours postoperatively, and the patients were separated
into 3 groups accordingly. The patients included in the study
were aged 18-45 years and had no co-morbidities. The patients
with urinary tract infection, severe vaginal bleeding and
preeclampsia were excluded from the study. Approval for the
study was granted by the Ethics Committee of Tokat Gazios-
manpasa University (No:21-KAEK-059). All patients provided
written informed consent.

All the operations were performed by the same surgeon. Ten
minutes before the induction of general or spinal anaesthesia, 2
gr cefazolin was administered intravenously as prophylaxis for
infection for all patients. A no.16 Foley catheter was used for
urinary catheterization. As for the standard cesarean delivery,
Pfannenstiel incision was made and the uterus was opened with
a transverse incision. After the delivery of the fetus, the uterus
was sutured in a single layer for closure. The urine catheters of
the patients were removed at 4, 8, and 12 hours postoperatively,
and the patients were separated into 3 groups accordingly. These
3 groups were compared in aspect of time to gas and faeces
passage, need for enema, number of caesarean deliveries,
urinary retention, and type of anaesthesia.

Urinary catheter was removed at 4th hour after cesarean
delivery if vital findings of the patient were within normal limits
and there was prior history of gastrointestinal dysfunction.
Urinary catheter was removed at 8th hour after surgery if vital
findings were normal and postoperative hemoglobin did not
indicate excessive bleeding. Urinary catheter was removed at
12th hour after cesarean section if there was transient hypoten-
sion, tachycardia and insufficient urine output. After the remov-
al of urinary catheter, the patient was mobilized. Postoperative
infection was managed in all the patients with 1 gr cefazolin
once every 12 hours. At the postoperative 8th hour, the patients
were allowed to consume fluids.

Statistical Analysis

Collected data were analyzed by Statistical Package for Social
Sciences version 20.0 (SPSS IBM, Armonk, NY, USA).
Descriptive statistics were reported as mean# standard deviation
values for numerical variables and number (n) and percentage
(%) for categorical variables. One-way ANOVA and chi-square
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test were used for the statistical comparisons. A p value less than
0.05 was accepted as statistically significant.

RESULTS

Urinary catheter was removed after 4 hours in 24 patients, 8
hours in 34 patients, and 12 hours in 42 patients. Operative
characteristics of the patients are shown in Table I. The patients
in the 12-hour group were significantly older than the patients in
the 4-hour group and the patients in the 8-hour group (27.14 +
3.95 years vs 25.33 + 5.88 years vs 25.82 + 4.13 years,
p=0.222).

Table I: Operative characteristics of the patients.

Catheter Catheter Catheter p
removal after | removal after | removal after
4 hours 8 hours 12 hours
(n=24) (n=34) (n=42)
Age (years) 25.33 (£5.88) | 25.82 (+4.13) | 27.14(£3.95) | 0.222
Time to gas output | 12 (¥4.71) 16.47 (£5.55) | 18.48(+5.07) | 0.001*
(hours)
Time to feces output | 27 (£7.29) 30.35 (£7.37) | 40.57(+8.77) | 0.001*
(hours)
Requirement for | 20.8% 17.6% 42.9% 0.033*
enema
Number of | 1.67 (£0.81) | 1.76 (£0.74) | 2.14(x0.84) p:0.064
caesarean deliveries
Urinary retention 20.8% 14.7% 19% 0.814
Spinal anesthesia 58.3% 73.5% 47.6% 0.074

Figure 1 and Figure 2 display that there were no statistically
significant differences between the groups with respect to the
number of caesarean deliveries (p=0.064), urinary retention
(p=0.814) and spinal anesthesia (p=0.074). The mean time to
gas output after the operation was 12 +4.71 hours in the 4-hour
group, 16.47 £ 5.55 hours in the 8-hour group, and 18.48 + 5.07
hours in the 12-hour group. The mean time to feces output was
27 + 7.29 hours in the 4-hour group, 30.35 = 7.37 hours in the
8-hour group, and 40.57 + 8.77 hours in the 12-hour group. The
percentage of patients requiring enema was 20.8% in the 4-hour
group, 17.6% in the 8-hour group, and 42.9% in the 12-hour
group. As the duration of urinary catheterization shortened, the
time to gas and feces passage shortened and the need for enema
decreased significantly (p=0.001, p=0.001 and p=0.033 respec-
tively).

Comparisons of the catheterisation durations with
age, time to gas output and time to faeces output
45
40 g
3 [
30
25

mcatheter removal at 4 hrs

20 m catheter removal at 8 hrs
15 w catheter removal at 12 hrs
10 = mean
5
0
age time to gas output time to faeces

output

Figure 1: Duration of catheteterization with respect to age, time to gas and
feces output.

I8

Sahin B and Cura Sahin G. JaVGRY EEREI02Z 5 1]EH)

Comparisons of the catheterisation durations with
the need for enema, rate of development of
urinary retention and rate of spinal anaesthesia
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Figure 2: Duration of catheteterization with respect to need for enema, urinary
retention and spinal anaesthesia.

DISCUSSION

Postoperative ileus occurs due to the temporary impairment in
gastrointestinal motility. This complication emerges because of
the intraoperative and postoperative actions such as medication
for pain control and using isotonic solutions excessively
(12,13). Although postoperative ileus is usually resolved 3-5
days after the operation, problems such as increased abdominal
pain and cramps, and abdominal distension can be observed.

In order to avoid postoperative ileus, physicians recommend
early mobilization . It has been reported that the patients should
be mobilized as soon as possible in 4-8 hours following caesare-
an section. Early mobilization is effective in the prevention of
abdominal distension, deep vein thrombosis and atelectasis. It
also has benefits such as regaining intestinal tonus and initiating
intestinal movements. Although there is no specific period
defined for patient mobilization in literature, the general tenden-
cy is to mobilize patients in the shortest time possible. The early
removal of urinary catheters is required for comfortable mobili-
zation of patients (14).

Postoperative mobilization enables a more rapid transition to
the previous working level of the intestines and stomach which
are affected by anesthesia. Therefore, mobilization of a patient
and the application of exercises in the early postoperative period
are of great importance. The patient standing up and performing
active and passive movements in bed are known to be effective
in eliminating intestinal distension and stimulating peristalsis
(10). Exercise has a significant effect on evacuation of the
stomach. Walking at the rate of 3.2 km/hr increases stomach
evacuation by 39%, and when the walking rate is doubled, the
increase in stomach evacuation increases at the same rate
(14,15). On the other hand, immobility can lead to constipation
by suppressing colon movements. Therefore, the patient should
be kept active in bed with active-passive exercises, especially
leg exercises, and should be mobilized in the early postoperative
period (14,15).

Previous studies have reported that as the number of caesarean
deliveries increased, there was an increase in intra-abdominal
adhesions and therefore the duration of surgery was prolonged
and mobilization was delayed. It has been claimed that with an
increase in the number of operations there is an increase in
intra-abdominal adhesions because the anatomy is disturbed in
every operation performed. As the number of cesarean deliver-
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ies increased, it would become harder to maintain intraoperative
hemostasis (16-18). The prolongation in surgery time and
excessive measures taken to perform surgery would take a
longer time to gas-feces output.

In this study, no statistically significant difference was observed
between the different times for catheter removal with respect to
the number of cesarean deliveries, urinary retention, and type of
anesthesia. In addition, the time to gas and feces passage
shortened and the need for enema decreased significantly as the
duration of urinary catheterization shortened. The power of the
present study is limited by relatively small cohort size and lack
of randomization and longitudinal data.

CONCLUSION

This study demonstrates that the time to gas-feces output is
shortened and the need for enema is decreased significantly
with early removal of the urinary catheter. Since an in-dwelling
catheter prevents early mobilization, the time to gas-feces
output is prolonged and the need for enema is increased in
patients with later removal of the urinary catheter. The patients
with early and late removal of urinary catheters are found to be
statistically similar with respect to the number of caesarean
deliveries, urinary retention, and type of anesthesia.
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Bas Donmesi ile Bagvuran Tip 2 Diabetes
Mellituslu Yetiskinlerde Vestibiiler ve Isitsel
Degerlendirme: Anket Calismasi

Vestibular and Auditory Evaluation In Adults
with Type 2 Diabetes Mellitus Presenting with
Diziness: A Survey Study

oz

Amag:

Diinya genelinde goriilme siklig1 artan metabolik bir hastalik olan Tip 2 Diabetes Mellitus (DM)
isitme ve denge sistemini etkileyebilmektedir. Bu arastirmanin amaci bag donmesi sikayeti olan
Tip 2 DM’li bireylerde vestibiiler semptomlarin, isitsel yetersizlik diizeyinin ve bas donmesine
bagli engellilik diizeyinin degerlendirilmesidir.

Gerecg ve Yontemler:

Arastirmaya en az 1 yil siire ile DM tanisi almis, yast 20 ve iizerinde, norolojik, ortopedik,
psikiyatrik hastaligi olmayan bireyler dahil edildi. Tiim bireylerin isitsel ve vestibiiler semptom-
lar1 sorgulandi. Tiim bireylerden Bas Donmesi Engellilik Anketini (BDEA) ve Amsterdam Isitsel
Yetersizlik ve Engellilik Anketini (AIYEA) doldurmalari istendi.

Bulgular:

Bireylerin %50’si kadin, %50’si erkekti. Tiim bireylerin %56°s1 sersemlik, %90’1 dengesizlik,
%68’1 bulanti-kusma, %58’i konsantrasyon bozuklugu, %50’si ara¢ tutmasi, %32’si diisme,
%36’s1 kulakta dolgunluk, %78’ yiiksek sesten rahatsizlik, %76’s1 kalabalik ortamdan rahat-
sizlik, %92’si tinnitus sikayeti bildirdi. Bas Donmesi Engellilik Anketine gore kadinlarda bag
donmesinin fonksiyonelligi bozacak diizeyde siddetli engellilige neden oldugu, erkeklerin ise
orta derecede engellilik diizeyine sahip oldugu saptandi. Amsterdam isitsel Yetersizlik ve Engel-
lilik Anketi sonuglari degerlendirildiginde kadin ve erkeklerde isitsel yetersizlik oldugu gériildi
(kadmlarin toplam skor ortalamasi 50,44+10,44, erkeklerin 47,72+10,51) ve cinsiyetler arasinda
anlaml fark gozlenmedi.

Sonug:
Tip 2 DM’li bireylerde; isitsel ve vestibiiler semptomlarin ve isitsel yetersizligin gorildugi, bas
donmesine bagli olarak kadinlarda siddetli, erkeklerde orta derecede engelliligin oldugu
saptandi.

Anahtar Kelimeler:
Tip 2 Diabetes Mellitus, Bas donmesi, Isitme kaybi, Dengesizlik
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ABSTRACT

Objective:

Type 2 Diabetes Mellitus (DM), a metabolic disease that is
increasing worldwide, can affect the hearing and balance
system. Objective: This study aims to evaluate the vestibular
symptoms, auditory insufficiency level and vertigo-related
disability level in individuals with Type 2 DM who complain of
vertigo.

Materials and Methods:

Individuals who were diagnosed with DM for at least | year,
aged 20 and over, and who did not have a neurological, orthope-
dic or psychiatric disease were included in the study. Auditory
and vestibular symptoms of all individuals were questioned. All
individuals were asked to fill out the Dizziness Handicap Inven-
tory (DHI) and the Amsterdam Inventory for Auditory Disabili-
ty and Handicap (AIADH).

Results:

50% of the individuals were female and 50% were male. Of all
individuals, 56% were dizzy, 90% were imbalanced, 68% had
nausea-vomiting, 58% had impaired concentration, 50% had
motion sickness, 32% had falls, 36% had ear fullness, 78 % of
them reported discomfort from loud noise, 76% of them
complained of crowded environment, and 92% of them reported
tinnitus. According to Auditory Disability and Handicap; it was
determined that vertigo caused severe disability in women,
while men had moderate disability. When the results of Amster-
dam Inventory for Auditory Disability and Handicap were
evaluated, it was observed that there was auditory disability in
men and women (total mean score of women 50.44+10.44, men
47.72£10.51) and no significant difference was observed
between genders.

Conclusion:

In individuals with type 2 DM; It was determined that auditory
and vestibular symptoms and auditory disability were seen,
severe disability in women and moderate disability in men due
to dizziness was evident.

Key Words:
Type 2 Diabetes Mellitus, Dizziness, Hearing loss, Imbalance

GIRIS

Diabetes Mellitus (DM), insan viicudunda kronik dejeneratif
komplikasyonlara neden olan, insiilin yetmezligi ile karakterize
kronik metabolik bir hastaliktir (1). 2015'te Diinya c¢apinda
%8,8 olan DM prevalansinin 2040'a kadar %10,4'e ¢ikacagi
tahmin edilmekte, her 10 kisiden birinin DM hastas1 olacagi
ongoriilmektedir (2).

Diabetes mellitus; Tip 1 DM, Tip 2 DM, diger 6zel DM tiirleri
ve Gestasyonel DM olmak tizere dort farkli sekilde siniflandiril-
maktadir (1). Tip 2 DM, dnemli bir halk sagligi sorunudur ve
DM vakalarinin %90'mdan fazlasini olugturmaktadir (3). Tip 2
DM'nin etkisi ile; retinopati, korliik, bobrek yetmezligine neden
olabilen nefropati, ayak {ilseri, ampiitasyon riski tagiyan néropa-
ti ve isitme kaybi goriilebilmektedir (4).

Tip 2 DM, i¢ kulakta damar sistemini ve sinir sistemini etkiley-
erek isitme kaybina neden olabilmektedir. Tip 2 DM’li hastalar-
da tipik olarak hafif ve orta derecede sensorindral isitme kaybi
goriilebilmektedir (5). Isitme kaybi, bireyin is iiretkenligini,
sosyal etkilesimlerini, islevsel durumunu, refahini ve yasam
kalitesini etkileyen 6nemli bir saglik sorunudur (6).

Tip 2 DM’nin bir diger komplikasyonu vestibiiler bozukluktur.
Periferik end-organ patolojilerine bagli vestibiiler fonksiyon
bozuklugu, DM'nin bir komplikasyonu olarak kabul edilmekte-
dir (7). Diabetes mellitusun vestibiiler fonksiyon iizerindeki
etkilerini aragtiran sinirli sayida ¢aligma mevcuttur (8). Diabetes
Mellituslu hastalar arasinda vestibiiler disfonksiyon oraninin,
DM olmayanlara gore %70 daha yiiksek oldugu saptanmistir
(9). Ayrica histopatolojik olarak diabetik mikroanjiyopatinin
glukoz metabolizmasinda bozulmaya ve iskemiye neden olarak
vestibiiler sistemi etkiledigi ileri siiriilmiistiir (10).

Bas donmesi ve isitme kaybi sikayeti olan bireylerde detayl
degerlendirme, dogru teshis i¢in dénemlidir. Dogru teshis ise
hastanin tedavisi ve rehabilitasyonunun planlanmasi i¢in gerek-
lidir (11). Arastrmamizda bas donmesi sikayeti olan Tip 2
DM’li bireylerde vestibiiler semptomlarin, isitsel yetersizlik
diizeyinin ve bag donmesine bagl engellilik diizeyinin deger-
lendirilmesi amaglandi.

GEREC ve YONTEMLER

Arastirmaya, Bartin Devlet Hastanesi I¢ Hastaliklar1 Kliniginde
Amerikan Diyabet Birligi’nin tani kriterlerine gére Tip 2 DM
tanist alan ve en az 1 yildir takip edilen hastalardan, Kulak
Burun Bogaz poliklinigine bas donmesi sikayeti ile bagvuran 20
yas ve lizerindeki 50 birey dahil edildi. Bireylerin ¢aligmaya
dahil edilme kriterleri; en az 1 yil siire ile DM tanist almis
olmak, 20 yas ve dlizerinde olmak, norolojik, ortopedik,
psikiyatrik bir hastaligi olmamak ve arastirmaya katilim igin
goniillii olmakti. Calisma i¢in Ankara Yildirim Beyazit Univer-
sitesi Etik Kurulu tarafindan etik kurul izni (16.04.2021-66)
alindi ve katilimcilardan yazili onam alindi. Arastirmamiz
Helsinki Deklerasyonuna, arastirma ve yayin etifine uygun
olarak gerceklestirildi.

Bireylerden, bag donmesi yakinmasi ile ilgili detayli anamnez
alinarak vestibiiler semptomlarin varlig1 degerlendirildi. Denge-
sizlik, sersemlik, bulanti-kusma, konsantrasyon bozuklugu, arag
tutmasi, diigme Oykiisii, yliksek sesten rahatsizlik, kalabalik
ortamdan rahatsizlik ve kulakta dolgunluk varlig1 sorgulanarak
bireylerden “evet” ya da “hayir” cevabini vermeleri istendi ve
cevaplar kaydedildi. Tim bireylerden 25 sorudan olusan Bas
Donmesi Engellilik Anketini (BDEA) ve 30 sorudan olusan
Amsterdam Isitsel Yetersizlik ve Engellilik Anketini (ATYEA)
doldurmalart istendi.

Bas donmesi engellilik anketi, 1990 yilinda Jacobson ve
Newman tarafindan gelistirilmistir (12). Fiziksel, emosyonel ve
fonksiyonel engelliligi 6lgen ii¢ alt grupta yer alan toplam 25
sorudan olugmaktadir. Her soru i¢in puanlama evet (4 puan),
bazen (2 puan), hayrr (0 puan) seklindedir. Alt gruplardan
maksimum aliabilecek puanlar; fiziksel engellilik igin 28 puan,
emosyonel engellilik i¢in 36 puan ve fonksiyonel engellilik i¢in
36 puandir. Toplam alinabilecek maksimum puan 100’diir.
Bireyin aldig1 puan ne kadar fazla ise engellilik diizeyi o kadar
yiiksektir (12). Engellilik diizeyi hafif diizeyde engellilik (0-30
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puan), orta diizeyde engellilik (31-60 puan) ve ileri diizeyde
engellilik (61-100 puan) seklindedir (13). Tiirkge gegerlilik ve
glivenilirligi Canbal ve arkadaglar1 tarafindan yapilmistir (14).

Amsterdam Isitsel Yetersizlik ve Engellilik Anketi bes alt
gruptan ve 30 sorudan olusmaktadir. Alt gruplar; sessiz ortamda
konugmanin anlasilirhigr (8, 11, 12, 14, 20. sorular), giirtiltilii
ortamda konusmanin anlagilithg (1, 7, 13, 19, 25. sorular),
seslerin lokalizasyonu (3, 9, 15, 21, 27. sorular), sesi fark etme
(2, 10, 16, 22, 28. sorular) ve sesleri ayirt etme (4, 5, 6, 17, 23,
24,26, 29. sorular) seklindedir. Bu kategorilere girmeyen 18. ve
30. sorular miizik ile ilgilidir. Bireye yoneltilen sorulara nered-
eyse hi¢ (0 puan), bazen (1 puan), siklikla (2 puan), hemen
hemen her zaman (3 puan) seklinde yanit vermesi istenir.
Toplam puan tiim yanitlar toplanarak elde edilir. Alinabilecek
puan 0-90 arasindadir. Bireyin aldig1 puan ne kadar yiiksekse
isitsel yetersizligi o kadar fazladir. Anketin Tiirk¢e gegerlilik ve
glivenilirligi Miijdeci ve arkadaglar1 tarafindan yapilmistir (15).

Istatiksel analiz

Istatiksel analizler, SPSS 20 versiyon yazilimi kullanilarak
gerceklestirildi. Normal dagilima uygunluk Kolmogorow
Smirnov ve Shapiro-wilk testi ile degerlendirildi. Tanimlayici
istatistiklerde ortalama ve standart sapma, kategorik verilerde
yiizde degeri kullanildi. Cinsiyete gore kategorik verilerin
karsilastirmalarinda ki-kare testi kullanildi. BDEA ve AIYEA
skorlarinin cinsiyete gore karsilastirilmast bagimsiz 6rneklem-t
testi ile yapildi. p degerinin 0,05’in altinda oldugu durumlar
istatiksel olarak anlamli kabul edildi.

BULGULAR

Calismaya katilan bireylerin %50’si (n=25) kadin, %50’si
(n=25) erkekti. Kadmlarin yas ortalamasi 55,88+11,83 erkekler-
in yas ortalamasi1 60,48+12,80 olarak saptandi. Tiim bireylerin
yas ortalamasi 58,18+12,42 olarak bulundu. Arastirmaya dahil
edilen kadin ve erkeklerin yas ortalamalart arasinda anlamli fark
saptanmadi (p=0,193). Tiim bireylerin beden kitle indeksi
(BK1) incelendiginde (Tablo I; %4 {iniin BKI agisindan normal
sinirlarda, %26’°sinin hafif sisman, %64’ iinlin sigman, %6’sinin
agir sigman oldugu degerlendirildi (16).

Tablo I: Cinsiyete gore beden kitle indeksi.

Kadin Erkek
BKi (n) % (n) %
Normal (20-24.9) 0 0 2 8
Hafif sisgman (25-29.9) 5 20 8 32
Sisman (30-39.9) 18 72 14 56
Agir sismanhk (>40) 2 8 1 4

BKI: Beden Kitle Indeksi

Ayrmtili olarak incelendiginde kadinlarda BKI acisindan
normal gruba giren hi¢ birey bulunmamakla birlikte kadinlarin
%20’si hafif sisman, %72’si sisman, %8’1 agir sisman olarak
degerlendirildi. Erkeklerin %8’inin normal, %32’sinin hafif
sisman, %56’sinin sisman, %4’iniin agir sisman oldugu
saptandi. DM tanis1 aldiktan sonra gegen siirenin; bireylerin
%54’tinde 1-5 yil, %24’tinde 6-10 yil, %12’sinde 11-15 yil,
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%6’sinda 16-20 y1l, %4’iinde ise 21-25 yil araliginda oldugu

saptandi (Tablo II).

Tablo II: DM tanis1 aldiktan sonra gecen siireye gore kadin ve erkeklerin
dagilimu.
Kadin Erkek

n % n %
1-5 y1l 15 60 12 48
6-10 y1l 6 24 6 24
11-15 yil 2 8 4 16
16-20 y1l 1 4 2 8
21-25 y1l 1 4 1 4

DM: Diabetes Mellitus

Calismaya dahil edilen bireylerin aile hikayesi (anne, baba
ve/veya kardes) degerlendirildiginde; tiim bireylerin %56’°sinin
ailesinde DM hikayesi bulunmaktaydi ve ailesinde DM goriilme
orani kadmlar ve erkeklerde esitti (Kadin %28, erkek %28).
Tiim bireylerin %16’sinda bas donmesi hikayesi bulunmaktaydi
ve bu oran kadin ve erkeklerde esitti (Kadin %S8; erkek %8).
Hipertansiyon kadinlarda daha ¢ok olmakla birlikte (%30) tim
bireylerin %56’sinda goriildii.

Caligmaya dahil edilen bireylere uygulanan tedavi yontemi
sorgulandiginda, %70’ine oral antidiabetik, %6’sma insiilin
tedavisi uygulandigi, %24’tine ise her iki tedavinin de
uygulandigr goriildii.

Tim bireylerin %56’s1 sersemlik, %90’1 dengesizlik, %68’
bulanti-kusma, %58’i konsantrasyon bozuklugu, %350’si arag
tutmasi, %32°si diisme, %36’s1 kulakta dolgunluk, %781
yiiksek sesten rahatsizlik, %76’s1 kalabalik ortamdan rahat-
sizlik, %92’si tinnitus sikayeti bildirdi (Tablo III).

Tablo III: Bireylerde semptomlarin cinsiyete gore dagilimi.

Semptomlar Kadmn Erkek p
(n) (n)
Sersemlik 16 12 0.254
Dengesizlik 21 25 0.037
Bulanti-Kusma 23 19 0.123
Konsantrasyon bozuklugu 15 14 0.774
Arag tutmasi 14 12 0.571
Diigsme 8 8 -
Kulakta dolgunluk 11 7 0.239
Yiiksek sesten rahatsizlik 19 20 0.733
Kalabalik ortamdan 20 18 0.508
rahatsizlik
Tinnitus 24 22 0.189
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Kadin ve erkekler arasinda sersemlik, bulanti-kusma, konsant-
rasyon bozuklugu, ara¢ tutmasi, diisme, kulakta dolgunluk,
yiiksek sesten rahatsizlik, kalabalik ortamdan rahatsizlik ve
tinnitus semptomlarimin goriilme siklig1 agisindan anlamli bir
fark gozlenmezken (p>0,05), erkeklerin dengesizlik sikayetinin
kadilardan anlamli sekilde fazla oldugu saptandi (p=0,37).
Bireylerin tinnitus sikayetleri incelendiginde; tiim bireylerin
%92’sinde tinnitus sikayeti oldugu erkeklerde daha ¢ok sag
kulakta, kadinlarda daha ¢ok bilateral tinnitus sikayeti oldugu
goriildii (Tablo IV).

Tablo IV: Tinnitus sikayeti goriilme sikliginin cinsiyete gore dagilimi.

Tinnitus Kadn Erkek Toplam

n % n % n %
Bilateral 10 40 4 16 14 28
Sag 9 36 14 56 23 46
Sol 5 20 4 16 9 18
Toplam 24 96 22 88 46 92

Bireylerin BDEA’ya verdikleri yanitlar degerlendirildiginde
kadmlar ve erkekler arasinda alt kategorilerden elde edilen
puanlar ve toplam puanlar agisindan anlaml fark elde edileme-
mekle beraber kadinlarin fiziksel, emosyonel ve fonksiyonel
engellilik puan ortalamalarinin erkeklerden daha ytiksek oldugu
saptand1 (p>0,05) (Tablo V).

Tablo V: BDEA bulgularinin cinsiyete gére dagilimi.

Kadin Erkek ]
Ort+SS Ort+SS
Fiziksel engellilik 20,4+6,78 18,16+6,22 0,229
Emosyonel engellilik 18,08+10,65 12,95+8,64 0,068
Fonksiyonel engellilik 22,8+10,03 18,047,53 0,062
BDEA toplam puan 61,28+25,72 49,36+20,89 0,078

BDEA: Bag Donmesi Engellilik Anketi

Kadmlarm AIYEA toplam skor ortalamas1 50,44+10,44,
erkeklerin 47,72+10,51 olarak saptandi. Bireylerin ATYEA’ye
verdikleri yanitlar incelendiginde kadinlar ve erkekler arasinda
tim alt kategorilerden elde edilen puanlar ve toplam puan
acisindan anlamli fark elde edilmedi (p>0,05) (Tablo VI).

Tablo VI: ATYEA bulgularimin cinsiyete gore dagilimi.

Kadimn Erkek P
Ort+SS Ort+SS
Seslerin ayrimy/tanimlanmasi 11,28+3,02 9,92+3,19 0,128
Seslerin lokalizasyonu 8,04+2,62 8,16+2,12 0,859
Giiriiltiilii ortamda 9,96+1,99 9,72+2,05 0,676
konugmanin anlagilirhig:
Sessiz ortamda konugmanin 8,76+2,30 7,92+2,08 0,182

anlasilirhgn

Seslerin algilanmas1 6,84+2,29 6,64+2,23 0,756

AIYEA toplam puan 50,44+10,44 47,72+10,51 0,363

AIYEA: Amsterdam Isitsel Yetersizlik ve Engellilik Anketi

TARTISMA

Literatiirde Tip 2 DM’nin vestibiiler sistem ve isitme sistemi
iizerine olumsuz etkileri oldugunu gosteren sinirli sayida
calisma mevcuttur (5,7,8). Bu nedenle c¢alismamizda bas
donmesi sikayeti olan Tip 2 DM’li bireylerde vestibiiler semp-
tomlarn, isitsel yetersizlik diizeyinin ve bag donmesine bagli
engellilik diizeyinin degerlendirilmesi amaglandi.

Calismamiza dahil edilen tiim bireylerin yas ortalamalar
58,18+12,42 olarak bulundu. Bulgumuz, Ozcan’in DM’li birey-
lerin yas ortalamasini 54,73+7,3 olarak saptadigr “Diyabetli
Hastalarda Hastaliga Uyumu Etkileyen Faktorlerin Degerlendi-
rilmesi” baslikli caligmasi ile benzerlik gostermektedir (17).

Calismamizda BK1 verileri incelendiginde, hem kadinlarda hem
de erkeklerde BKI degerinin normal BKI smirlarinin iizerinde
oldugu birey sayisinin fazla oldugu, her iki grupta da pek ¢ok
bireyin sigman grubuna dahil oldugu dikkat g¢ekmektedir.
Literatiirde arastirmamizla uyumlu sekilde DM’li bireylerin
BKI ortalamasinin 35,4+6,3 oldugu ve bu bireylerin sisman
grubuna dahil oldugu bildirilmistir (18). Kadmlarin daha
yiiksek oranin, sisman grubuna dahil oldugunu saptadigimiz
calisma bulgumuz kadmlarm BKI skorlarinin erkeklerden daha
yiiksek oldugunu tespit ettigi Ozcan’m calisma bulgusu ile
uyumludur (17).

Arastirmamizda kadinlarin %60’ inda, erkeklerin %52’sinde,
tiim bireylerin ise ortalama %56’°sinda Tip 2 DM’ye hipertansiy-
onun eslik ettigi tespit edildi. Bulgumuz, literatiirde Tip 2 DM
ile birlikte hipertansiyon goriilme sikliginin %65-71 oraninda
olabildigini bildiren ¢alismalar ile uyumludur (18,19).

Calismamizda ailede DM hikayesi agisindan kadinlar (%16) ile
erkeklerin (%16) esit oranda oldugu bulundu ve tiim bireylerin
ailesinde DM’li birey bulunma orant %32 olarak saptandi.
Literatiirde arastirmamizla uyumlu olarak ailede DM goriilme
sikliginin %33,5 ile 37,5 araliginda oldugu belirtilmektedir
(20,21).

141



Calismamizda bireylerde semptomlar incelendiginde tiim birey-
lerde vestibiiler ve isitsel semptomlarin gorilldigii saptandi.
Diabetes mellitus nedeniyle bireylerin yasadigi sorunlara
vestibiiler ve isitsel semptomlarin eslik etmesi, hastalar agisin-
dan gilinliik yasamda kisitlayici olabilir. Diabetes mellituslu
hastalarda esik eden vestibiiler ve isitsel semptomlar bireylerde
diisme riskini artirabilir.

Calismamizda BDEA ile degerlendirilen bas donmesinin kadin-
larda fonksiyonelligi bozacak diizeyde siddetli engellilige
neden oldugu (BDEA toplam puan ortalamasi; 61,28+25,72)
erkeklerde ise orta derecede engellilige neden oldugu saptandi.
Cinsiyetler arasinda anlamli fark olmamakla birlikte Tip 2
DM’li kadmlarin, erkeklere gore bas donmesinden daha fazla
yakindig1 goriildii. Arastirmamizla uyumlu olarak literatiirde
Tip 2 DM’nin bas donmesi ile iliskili oldugu tespit edilmis,
kadinlarin, bas donmesinden erkeklere oranla daha fazla
yakindig1 bildirilmistir (19). Yapilan baska bir arastirmada bas
donmesi olan saglikli bireyler, bag donmesi olan DM’li hastalar
ve bas donmesi olmayan DM’li hastalar arasinda vestibiiler
uyarilmig miyojenik potansiyeller yanitlari agisindan anlamli
fark tespit edilmemis, DM’li bireylerde asemptomatik
vestibiiler bozukluk olabilecegi diigiiniilmiistiir (18).

Diabetes mellituslu bireylerin bas donmesine yonelik kendi
algisinin degerlendirildigi ¢aligmamizda, bireylerin bas donme-
sine bagli hissettigi engellilik durumunun, vestibiiler bir bozuk-
luktan mi, bireyin kendi siibjektif algisindan m1 kaynaklandigi
bilinmemektedir. Bas donmesine vestibiiler ve isitsel semptom-
larinda eslik ettigini saptadigimiz ¢aligma bulgularimiz, DM’li
bireylerde rutin degerlendirmelere vestibiiler ve isitsel deger-
lendirmelerin de dahil edilmesinin gerekliligi konusunda yol
gosterici olabilir. Calismamizda AIYEA ile degerlendirilen Tip
2 DM’li bireylerin, isitsel yetersizlige sahip olduklari goriildii
(Kadmlarda toplam skor ortalamasi 50,44+10,44, erkeklerde
47,72+10,51). Isitsel yetersizlik acisindan cinsiyetler arasinda
anlaml fark saptanmadi (p>0,05). Literatiirde arastirmamizla
uyumlu olarak Tip 2 DM’nin igitme sistemi lizerinde olumsuz
etkilerinin oldugunu bildiren arastirmalar mevcuttur (22-24).
Diabetes mellituslu kadinlarin DM’li erkeklere gore anlamli
derecede daha fazla isitme kaybi yasadigi bildirilmistir (25).
Calismamizda da Tip 2 DM’li kadinlarin, Tip 2 DM’li erkeklere
gore isitme ile ilgili yakinmalarmin daha fazla oldugu goriildi.
Kadmlarin seslerin ayrimi/tanimlanmasi, sessiz ortamda
konusmanin anlasihirhigi, giriltili ortamda konugmanin
anlagilirhig1 ve seslerin algilanmasi agisindan istatistiksel olarak
anlamli fark olusturmasa da, erkeklerden daha fazla yetersizlige
sahip oldugu saptandi. Diabetes mellituslu bireylerde isitsel
yetersizlige neden olabilecek olasi isitsel etkilenimin belirlen-
mesine yonelik ilave galigmalara ihtiya¢ duyulmaktadir.
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Caligmamizda DM tanisi aldiktan sonra gegen siirenin 1-25 yil
arasinda dagihm gosterdigi gorildii. DM’nin etkilerinin
belirlenmesinde, DM tanisi sonrasi gegen siirenin benzer oldugu
bireylerin dahil edildigi ¢aligmalarin planlamasi faydali olacak-
tir. Calismamizda DM’li bireylerde, siibjektif degerlendirmeler-
le ortaya koydugumuz isitsel ve vestibiiler etkilenim, objektif
vestibiiler ve isitsel degerlendirmelerin de yapilacagi calisma-
larin gerekliligine dikkat cekmektedir. Kapsamli objektif igitme
testleri ve vestibiiler testler ile, DM’ye bagli olasi isitsel ve
vestibiiler bozukluklarin belirlenmesi, bu bireylerin bagimsiz
olarak giinliik yasam aktivitelerini siirdiirebilmelerini saglaya-
cak koruyucu yaklagimlar, erken tani ve tedavi/terapilerin
gerekliligi i¢in belirleyici olabilir. Calismamizin limitasyonlari;
isitsel ve vestibiiler degerlendirmede objektif test yontemlerinin
kullanilmamasi, DM tanisi aldiktan sonra gecen siirenin genis
bir aralik olusturmasi, bireylerde meslek, gelir seviyesi, diyet ve
fiziksel aktivite diizeyinin degerlendirilmemis olmasidir.

SONUC

Sonug olarak ¢alismamizda Tip 2 DM’li bireylerde; isitsel ve
vestibiiler semptomlarin ve isitsel yetersizligin goriildiiginii,
bas dénmesine bagl olarak kadinlarda siddetli, erkeklerde orta
derecede engelliligin oldugunu saptadik. Bulgularimizin DM’li
bireylerde; siibjektif ve objektif isitsel ve vestibiiler deger-
lendirmelerin bir arada yapilmasmin gerekliligi agisindan
belirleyici olabilecegi kanaatindeyiz.
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Entiibasyon Sekli ve Entlibasyon Yapilan
Yerin Ventilator Iliskili Pnomoni Gelisimi
Uzerine Etkisi

The Effect of Intubation Type and Location
of Intubation on the Development of
Ventilator-Associated Pneumonia

oz

Amag:

Calismamizda entiibasyon seklinin (elektif veya acil) ve entiibasyonun yapildig1 yerin, ventilator
iligkili pnomoni (VIP) gelisimi iizerine etkisinin incelenmesi amaglanmustir.

Gerecg ve Yontemler:

1 Subat 2019 ve 28 Subat 2020 tarihleri arasinda VIP tanis1 almus, eriskin hastalar ¢alismaya
alindi. Yatis nedeni, entiibasyon sekli (elektif, acil), entiibasyonun yapildigi yer (hastane dncesi
alanda, acil servis, yatan hasta servisi, yogun bakim, ameliyathane), VIP gelisene kadar gecen
slire ve mortalite durumlari retrospektif olarak incelendi.

Bulgular:

Caligmaya 180 VIP tanili hasta dahil edildi. Hastalarin %55’ine acil entiibasyon, %45’ine elektif
entiibasyon yapildig1 saptandi. Entiibasyon sonras1 VIP gelisimine kadar gegen ortalama siire
7,945,9 giindii. Acil entiibasyonlarda VIP gelisimine kadar gegen siire elektif entiibasyonlara
gore daha kisa idi (sirasiyla 6,8+4,6 vs 9,1+7,1 giin, p=0,023). Hastalarin %33,9’unun yogun
bakimda, %26,7’sinin acil serviste, %17,2’sinin ameliyat 6ncesinde, %11,7’sinin yatan hasta
servisinde ve %10,6’smin hastaneye getirilmeden once hastane ncesi alanda entiibe edildigi
gorildii. Yedi giin mortalite %20, 14 giin mortalite %36,7, 30 giin mortalite %46,7 olarak
saptandi. Kaba mortalite ile entiibasyonun yapildigi yer arasinda istatistiksel anlamli iligki
saptanmadi (p=0,366). Acil ve elektif entiibasyon yapilan hastalarda VIP sonras1 7, 14 ve 30 giin
mortalite oranlari agisindan fark saptanmadi.

Sonug:
Acil entiibasyonlarda elektiflere gére VIP gelisme siiresinin daha kisa oldugu (p=0,023); ancak
acil ve elektif entiibasyonlar arasinda tiim nedenlere bagli kaba mortalite agisindan fark olmadigi
saptanmustir. Ayni sekilde entiibasyon yapilan yer ve mortalite arasinda da anlamli iligki saptan-
mamistir.

Anahtar Kelimeler:
Entiibasyon sekli, Entiibasyon yeri, Ventilator iliskili pndmoni, Mortalite
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ABSTRACT

Objective:

In this study, we aimed to evaluate the effect of intubation type
(elective or emergent) and location of intubation on the develop-
ment of ventilator-associated pneumonia (VAP).

Material and Methods:

Between February 1, 2019 and February 28, 2020, adult patients
diagnosed with VAP were included in the study. Type of intuba-
tion (elective or emergent intubation), location of intubation,
onset time of VAP and mortality were evaluated retrospectively.

Results:

Hundred and eighty patients were included in the study. It was
determined that 55% of the patients underwent emergent intuba-
tion and 45% of them had elective intubation. The mean time to
onset of VAP was 7.945.9 days. The mean time to onset of VAP
was shorter in emergent intubation than elective intubations
(6.844.6 vs 9.1£7.1 days, respectively, p=0.023). It was
observed that 33.9% of the patients were intubated in the
intensive care unit, 26.7% in the emergency department, 17.2%
before the operation, 11.7% in the inpatient service and 10.6%
before arriving to hospital. It was found that; 7-day mortality
was 20%, the 14-day mortality was 36.7%, and the 30-day
mortality was 46.7%. There was no significant difference
between mortality and the location of intubation. And there was
no difference in mortality rates between patients who underwent
emergent intubation and elective intubation.

Conclusion:

It was found that the development time of VAP was shorter in
emergency intubations compared to electives (p=0.009). There
was no difference in all-cause mortality between patients who
underwent emergent intubation and elective intubation.

Key Words:
Intubation type, Location of intubation, Ventilator-associated
pneumonia, Mortalitiy

GIRIS ve AMAC

Ventilator iliskili pnomoni (VIP) sik gériilen nozokomiyal
enfeksiyonlardan olup mortalitesinin yiiksek olmasi, hastanede
kalis siiresini ve maliyeti artirmasi agisindan 6nem arz etmekte-
dir. Mekanik ventilasyon (MV) tek basma hastane kaynakli
pnémoni riskini 6-21 kat artirmaktadir (1).

Entiibasyonun yapildig1 yer ve entiibasyonun acil veya elektif
olmas1 VIP gelisimini etkileyen faktorlerdendir. Ozellikle acil
yapilan entiibasyonlar VIP gelisimi acisindan risk faktorlerin-
den kabul edilmektedir. Acil servis veya hastane diginda yapilan
acil entiibasyonlarda hastalarin %20-25’inde VIP gelistigi
gosterilmistir (2,3). Bunun yaninda travma hastalarina yapilan
entiibasyonlar sonrast VIP gelisimini inceleyen bir diger
calismada ise hastane dncesi entiibasyonlarin VIP gelisimi icin
risk olusturmadigi raporlanmustir (4).

Bu konuda farkli goriislerin olmasit ve enfeksiyon kontrol
onlemlerine acil entiibasyon sirasinda yeterli uyumun olmadigi
gozlemlendiginden, caligmamizda entiibasyonun elektif veya

acil kosullarda yapilmasinin ve entiibasyonun yapildig1 yerin,
ventilator iliskili pndmoni gelisimi iizerine etkisinin incelenme-
si amaglandi.

GEREC ve YONTEMLER

Ulkemizde SARS-CoV 2 pandemisi baglamadan once, 1 Subat
2019-28 Subat 2020 tarihleri arasinda hastanemiz yogun bakim
iinitelerinde yatan VIP tanis1 almus, 18 yas ve iizeri hastalarin
dosyalar1 retrospektif olarak incelendi. Veriler enfeksiyon
hastaliklar1 uzman hekimince hasta takibi sirasinda rutin olarak
kaydedilen enfeksiyon hastaliklar1 yogun bakim takip
formlarindan ve hastane otomasyon sistemindeki hasta epi-
krizlerinden elde edildi. On sekiz yas alti hastalar, gelisinde
pndmoni ile bagvuran ve entiibasyon sonrasi 48 saat dolmadan
pnomoni gelisen hastalar ile dosya taramasi sirasinda verilerine
ulagilamayan hastalar ¢aligma dis1 birakildi.

Demografik veriler (yas, cinsiyet, eslik eden hastalik), yogun
bakima yatis nedeni, entiibasyonun sekli (elektif, acil),
entiibasyonun yapildig1 yer (hastane 6ncesi alanda, acil servis,
yatan hasta servisi, yogun bakim, ameliyathane), entiibasyon
sonrasi VIP gelisene kadar gegen siire, VIP etkeni olan mikroor-
ganizmalar ile 7., 14. ve 30. giin tim nedenlere bagl kaba
mortalite kaydedildi. Taburcu olan hastalar igin 30. giin
mortalite bilgisi e-nabiz sistemi iizerinden saglandi.

Kardiyak veya pulmoner arrest durumlari diginda hastalarin
biling bozuklugu, ajitasyon, hava yolu giivenliginin saglanmas,
ajitasyonunun yatistirilmasi, oksijen saturasyon diisiikligii veya
cerrahi girisim gibi nedenlerle yapilan ve el dezenfeksiyonu,
eldiven giyilmesi ve laringoskop setinin uygun agilmasi ve steril
malzemelerin = sterilliginin devamliliginin  saglanmasi gibi
davraniglara zaman kalan entlibasyonlar elektif entiibasyon
olarak kabul edildi. Olduk¢a hizli ve panik sekilde miidahale
yapilan kardiyo-respiratuvar arrest durumlarinda, enfeksiyon
kontrol o6nlemlerine yeterince dikkat edilemedigi gozlem-
lendiginden, bu ¢alismada sadece arrest sonrasi entiibasyonlar
"acil entiibasyon" olarak kabul edildi. Yatan hasta servislerinde
de arrest sonucu yapilan entiibasyonlar acil entiibasyon olarak
alindig1 gibi, hastane oncesi alanda hasta arrest olmadan hava
yolu giivenligi saglamak igin yapilan entiibasyonlar elektif
entiibasyon olarak alind1.

Birden fazla VIP gelisme dykiisii olan hastalarin entiibasyondan
sonraki sadece ilk VIP epizodu degerlendirmeye alindi. ViP;
Saglik Bakanhigi Ulusal Saglik Hizmeti Iligkili Enfeksiyonlar
Siirveyans Rehberi 2017 kriterlerine gore: "entiibasyon sirasin-
da pndmonisi olmayan, invazif mekanik ventilasyon
destegindeki hastada entlibasyondan 48 saat sonra gelisen
pnémoni" olarak tanimlandi (5).

Istatistik Analiz

SPSS software version 21.0 (Statistical Package for the Social-
Sciences, IBM, USA) programi kullanildi. Calismada yer alan
kategorik degiskenler mutlak frekans (n) ve ylizde (%) ile;
stirekli degiskenler ise ortalama + standart sapma (minimum ve
maksimum)  olarak  sunulmustur.  Normallik  analizi
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Shapiro-Wilk testi ile yapildi. Kategorik degiskenler Pearson
ki-kare veya Fisher’s exact test ve siirekli degiskenler ise
Student t-test veya Mann-Whitney testi kullanilarak analiz
edildi. 0,05 in altindaki p degerleri istatistiksel anlamli kabul
edildi.

BULGULAR

Caligmanin yapildig1 hastanemiz 1270 yatak kapasitesi ve 168
eriskin yogun bakim yatak sayisi ile hizmet veren tgiincii
basamak bir egitim ve arastirma hastanesidir. 1 Subat 2019 ve
28 Subat 2020 tarihleri arasinda yogun bakima yatan hastalar-
dan 188 hastaya VIP tanist konmus oldugu tespit edildi. 2019
yilinda VIP hizi; 1000 ventilatér giinii igin 3.07 saptandi. VIP
tanis1 alan ardigtk 188 hastadan entiibasyon verilerine
ulasilabilen 180 hasta ¢alismaya dahil edildi.

Hastalarin 114’1 (%63,3) erkek idi. Ortalama yas 65,4+17,2 y1l
(min: 18-maks: 93, med:68) saptandi. Hastalarin yogun bakima
yatis nedenleri incelendiginde serebro-vaskiiler patolojilerin ilk
sirada yer aldig1 goriildii (%28,9). Yogun bakim yatis nedenleri
Tablo I’de gosterilmistir.

Tablo I: Yogun bakima yatis nedenleri.

Demir Onder K. ve ark. JFN& Tip D 2024;10(1)

Hastalardan alinan endotrakeal aspirat kiiltiirlerinde en sik
Acinetobacter baumannii (%27,2) ve Pseudomonas aeruginosa
(%18,3) izole edildi. Endotrakeal aspirat kiiltiirlerinde ireyen
etken mikroorganizmalar Tablo III’te siklik sirasi ile verilmistir.

Tablo III: VIP etkeni mikroorganizmalar.

n Yo

Serebro-vaskiiler patolojiler 52 28,9
Genel durum ve biling bozuklugu 31 17,2
Post-operatif izlem 28 15,6
Kardiyak patoloji 21 11,7
Travma 21 11,7
Pulmoner patoloji 15 8,3
Enfeksiyon 6 3,3
Intra abdominal patolojiler 3 1,7
Diger 3 1,7
Toplam 180 100

Hastalarin komorbid hastaliklart degerlendirildiginde ilk ti¢
sirada hipertansiyon, serebro-vaskiiler hastalik ve diyabetes
mellitus saptandi. Komorbid hastaliklar Tablo II’de gosteril-
mistir.

Tablo II: Komorbid hastaliklar.

n %
Hipertansiyon 63 35
Serebro-vaskiiler olay 58 32,2
Diyabetes mellitus 54 30
Bobrek yetmezligi 48 26,7
Malignite 33 18,3
Koroner Arter Hastalig1 29 16,1
immunsupresyon 23 12,8
Kronik Obstruktif Akciger Hastalig 15 83
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n %

Acinetobacter baumannii 49 27,2
Pseudomonas aeruginosa 33 18,3
Klebsiella spp. 19 10,6
MSSA 13 7,2
Burkholderia cepacia 8 4.4
Enterobacter aerogenes 7 3,9
Serratia marcescens 6 33
E. coli 5 2,8
Citrobacter spp 4 2,2
Stenotrophomonas maltophilia 3 1,7
Proteus mirabilis 3 1,7
MRSA 1 0,6
Multiple etken 4 2,2
Diger 1 0,6
Ureme olmayan 24 13,3
Toplam 180 100

Calismamizda 180 VIP olgusunda entiibasyon sekli geriye
doniik olarak arastirildi; vakalarin  99’una  (%55) acil
entiibasyon, 81’ine (%45) elektif entiibasyon yapildig1 saptandi.
Hastalarin genelinde entiibasyon sonrast VIP gelisimine kadar
gecen ortalama siire 7,9£5,9 giin (min:2-maks:44) idi. Acil
entiibasyonlarda VIP gelisimine kadar gegen ortalama siire
6,8+4,6 giin iken; elektif entiibasyonlarda bu siire 9,1+7,1 giin
olup gruplar arasinda istatistiksel olarak anlamli bir fark
saptand1 (p=0,023).

Entiibasyon yapilan yer degerlendirildiginde; 61 hastanin
(%33,9) yogun bakimda, 48 hastanin (%26,7) acil serviste, 31
hastanin (%17,2) ameliyat ncesinde, 21 hastanin (%]11,7) yatan
hasta servisinde ve 19 hastanin (%10,6) hastane 6ncesi alanda
entiibe edildigi goriildii.

Hastalarin genelinde kaba mortalite oranlar1; 7 giin mortalite 36
hasta (%20), 14 giin mortalite 66 hasta (%36,7), 30 giin
mortalite 84 hasta (%46,7) saptandi. Kaba mortalite ve
entlibasyonun yapildig1 yer arasinda istatistiksel anlaml iligki
saptanmadi (p=0.366).

Entiibasyon sekli ile mortalite arasindaki iligki degerlendi-
rildiginde ise acil ve elektif entiibasyon gruplari arasinda 7, 14
ve 30 giin kaba mortalite oranlari agisindan anlamli fark saptan-
madi. Entiibasyon sekline gore mortalite oranlari Tablo IV’te
verilmistir.
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Tablo IV: Entiibasyon sekli ve mortalite oranlar1.

Entiibasyon sekli 7 giin mortalite 14 giin mortalite 30 giin mortalite
n (%) n (%) n (%)

Acil entiibasyon 23 (% 63,9) 39 (%59,1) 46 (% 54,7)

Elektif entiibasyon 13 (% 36,1) 27 (%40,9) 38 (% 45,3)

p degeri 0,264 0,439 1,000

TARTISMA

Calismamizda VIP etiyolojisinden sorumlu en sik ii¢ etken
sirast ile; Acinetobacter baumannii, Pseudomonas aeruginosa
ve Klebsiella spp. olarak tespit edilmis olup 2018 y1l1 verilerine
gore iilkemiz genelindeki VIP etkeni siklik sirast ile aynidir (6).
Travma sonrasi hastaneye varmadan oOnce yapilan acil
entiibasyonlar ve pnomoni gelisiminin degerlendirildigi bir
calismada, acil entiibe edilen travma hastalarinin %25’inde VIP
gelistigi gosterilmistir (3). Benzer bir diger calismada ise
hastane diginda gelisen kardiyak arrestler neticesinde yapilan
acil entiibasyonlarda VIP gelisme orani %20 olarak rapor edil-
mis (7). Ayrica acil entiibasyon sonrast VIP gelisim oranmin
elektif entiibasyona gore daha fazla oldugunu gosteren ¢aligma-
lar da mevcuttur. Decelle ve arkadaslarinin g¢alismasinda
entlibasyon sebepleri; "kardiyo-respiratuvar arrest", "norolojik
veya metabolik nedenli koma", "travma" ve "kardiyo-respiratu-
var yetmezlik" olmak iizere dort ana kategoride gruplandirilmis.
Bu ¢aligmanin sonucunda kardiyo-respiratuvar arrest sonrasi
yapilan entiibasyonun VIP gelisimi icin bagimsiz risk
faktorlerinden biri oldugu belirtilmistir (2). Caligmamizda da
entiibasyon sekli geriye déniik olarak arastirildiginda; VIP taml
bu vakalarm 99’una (%55) acil entiibasyon yapildig1 goriildii.
Bu sonucun, acil entiibasyonlar sirasinda enfeksiyon kontrol
Onlemlerine yeterince uyum saglanamamasi ile iligkili
olabilecegi diistiniildii.

Kalanuria ve arkadaslarmin derlemesinde VIP riskinin mekanik
ventilasyonun ilk bes giiniinde en yiiksek oldugu ve entiibasyon
ile VIP gelisimi arasindaki ortalama siirenin ise 3,3 giin oldugu
belirtilmesine karsin, ¢alismamizda hastalarin  genelinde
entiibasyon sonras1 VIP gelisimine kadar gecen ortalama siire
7,9+5,9 glin  (min:2-maks:44) saptandi (8). Nseir ve
arkadaglarinin calismasinda bu siire 15+10 giin olarak tespit
edilmis (9). Calismamizda acil entiibasyonlarda VIP gelisimi
icin gegen siirenin elektif entiibasyona gore daha kisa oldugu
goriildii. Acil entiibasyonlarda VIP gelisimine kadar gegen
ortalama siire 6,8 giin iken; elektif entiibasyonlarda bu siire 9,1
giin olup fark istatistiksel olarak anlamli saptandi. Yapilan bir
caligmada ventilasyon sonrasi ilk dort giin icinde gelisen erken
baslangich  VIP’lerin  %69,8’inin  acil serviste yapilan
entiibasyonlara bagli oldugu bildirilmistir (10).

VIP ile iliskili mortalite oranlari gerek iilkemizde gerekse son
kilavuzlarda %20-50 arasinda bildirilmektedir (6). Yogun
bakimda entiibe hastalarda pek c¢ok faktor mortalite {izerine
etkili olabileceginden sadece VIP’e bagli mortalitenin bilinmesi
gii¢ olmakla birlikte, bu konuda yapilan bir metaanalizde oran
%13 olarak bildirilmistir (11).

Calismamizda hastalarin genelinde kaba mortalite oranlari; 7
glin mortalite %20, 14 giin mortalite %36,7, 30 giin mortalite
%46,7 olarak saptandi. Kaba mortalite ve entiibasyonun
yapildig1 yer arasinda istatistiksel anlamli iligki saptanmadi.
Ayrica acil ve elektif entlibasyon gruplari arasinda 7, 14 ve 30
giin kaba mortalite oranlari agisindan istatistiksel anlamli fark
saptanmadi. Arumugam ve arkadaslarinin caligmasinda tiim
sebeplere bagli mortalite %7,5 olarak bildirilmis ve
entiibasyonun yapildig1r yer gbz oniine alindiginda (hastane
Oncesi ve hastanede acil serviste yapilan entiibasyonlarda)
mortalite oran1 agisindan fark saptanmamustir (12).

Calismanin Kisithlhiklar

Bu ¢alisma, temel olarak acil entiibasyon girisimlerinde enfek-
siyon kontrol 6nlemlerine yeterince riayet edilmedigi gozlemi
ve varsayimi ile yola ¢ikilarak tasarlanmis bir caligmadir. Arrest
sonrasi entiibasyonlar "acil entiibasyon" olarak kabul edilmistir.
Ancak calismanin retrospektif olmasi ve bu nedenle her
entiibasyon isleminin, enfeksiyon kontrol 6nlemlerine uyulup
uyulmadigr ya da basarisiz entiibasyona bagli deneme sayisi
acisindan direkt gozlemlenememis olmast bu caligmanin
kisitliliklaridir. Konu ile ilgili daha fazla sayida hasta igeren ve
entlibasyon igleminin enfeksiyon kontrol 6nlemleri agisindan
gozlemlenebildigi, prospektif tasarlanacak calismalara ihtiyag
vardir.

SONUC

Sonug olarak, ¢alismamizda acil entiibasyonlarda elektiflere
gbre VIP gelisme siiresinin daha kisa oldugu; ancak acil ve
elektif entiibasyonlar arasinda tiim nedenlere bagl kaba
mortalite acisindan fark olmadigi saptanmistir. Ayni sekilde
entlibasyon yapilan yer ve mortalite arasinda da anlamli iligki
saptanmamistir.
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N-3 Fatty Acid Supplementation After Burn
Supports Wound Healing and Prevents Systemic
Inflammation. An Experimental Study in Rats

Yanik Sonras1 Destek Tedavisinde N-3 Yag
Asidi Kullanimu Yara Iyilesmesini Destekler ve
Sistemik Enflamasyonu Engeller. Siganlarda
Yapilan Deneysel Calisma

ABSTRACT

Objective:

Burn may cause hypersensitivity towards infection, systemic inflammatory response syndrome,
respiratory distress syndrome and multiple organ failure. Anti-inflammatory and resistance
towards infection effects of omega-3 (n-3) fatty acids was shown before. But their effect on
systemic inflammation and wound healing after burn was not investigated.

Material and Methods:

Seventy Wistar albino rats were used in the study. Fourteen rats without burn composed the
control group. Cutaneous burn was created on remaining 56 rats which received 50 mg/kg/day
intraperitoneal ringer lactat solution in two equal amounts. Twenty-eight rats with burn received
injections of n-3 1 mg/kg/day throughout the study. Rats in control group were sacrificed on day
4 and rats in treatment groups were sacrificed on days 4 and 8. Leukocyte and mast cell infiltra-
tion, epidermal and collagen thickness measurements were used in histological evaluation. White
blood cell, hematocrite, total protein, albumin, fibronectin, TNFa, IL1p and IL6 levels were
measured for biochemical evaluations.

Results:

Elevation of leukocyte and mast cell infiltration was lower and collagen thickness was higher in
n-3 receiving group on day 4. There was no difference in leukocyte infiltration on the 8th day
whereas mast cell infiltration was lower and collagen thickness was higher in n-3 receiving
group. Epidermal thickness was higher in n-3 receiving group on both evaluation days. White
blood cell counts were higher in 8th day than 4th day groups. Total protein on 8th, IL-6 on 4th,
and albumin levels on both days was lower than control.

Conclusion:
N-3 fatty acids used after burn enhances wound healing and prevents systemic inflammation.

Key Words:
Nutrition, Inflammation, N-3 Fatty Acids, Burn, Wound Healing

221



VNGRYERPIPZRNEN)] Aksoy Colak C et al.

oz

Amag:

Yanik enfeksiyon, sistemik enflamatuar yanit sendromu,
solunum sikintis1 sendromu ve ¢oklu organ yetmezligi yatkin-
ligin1 artirir. Omega-3 (n-3) yag asitlerinin anti-enflamatuar ve
enfeksiyona karst diren¢ artirma etkileri daha once gosteril-
mistir. Ancak yanik sonrasi sistemik enflamasyon ve yara
iyilesmesi lizerine etkileri bilinmemektedir.

Gereg ve Yontemler:

Calismada 70 Wistar albino sigan kullanildi. Yanik olmayan 14
sican kontrol grubunu olusturdu. Geriye kalan 56 sicanda yanik
modeli olusturuldu ve 50 mg/kg/gilin olacak sekilde periton i¢i
ringer laktat soliisyonu esit iki dozda verildi. Yanig1 olan 28
sicana ayrica 1 mg/kg/gilin dozunda n-3 enjekte edildi. Kontrol
grubundaki siganlar dordiincii giinde, tedavi gruplarindaki
sicanlar dort ve sekizinci giinlerde sakrifiye edildi. Histolojik
incelemede 16kosit ve mast hiicre infiltrasyonu, epidermal ve
kollajen kalinlik dlgiimleri degerlendirildi. Biyokimyasal
incelemede beyaz kiire, hematokrit, total protein, albumin,
fibronektin, TNFa, IL1J ve IL6 seviyeleri 6l¢iildii.

Bulgular:

Dérdiincii giinde n-3 uygulanan grupta I6kosit yiiksekligi ve
mast hiicre infiltrasyonu daha diisiik, kollajen kalinlig1 daha
yiiksek bulundu. Sekizinci giinde n-3 uygulanan grupta 16kosit
infiltrasyonu agisindan fark yok iken mast hiicre infiltrasyonu
daha diisiik ve kollajen kalinligr daha yiiksek bulundu. N-3
uygulanan grupta her iki degerlendirme zamaninda da epider-
mal kalinlik daha yiiksekti. Sekizinci giinde beyaz kiire sayist
dordiincii gline gore daha yiiksek bulundu. Sekizinci giinde total
protein, dordiincii giinde IL-6 ve her iki degerlendirme
zamaninda albumin seviyeleri kontrol grubuna gore daha diisiik
bulundu.

Sonug:
Yanik sonrasi n-3 yag asidi tedavisi yara iyilesmesini destekler
ve sistemik enflamasyonu onler.

Anahtar Klimeler:
Beslenme, Enflamasyon, N-3 Yag Asidi, Yanik, Yara iyilesmesi

INTRODUCTION

Burn is a type of trauma that may cause infections, shock, multi-
ple organ failure and death (1, 2). The cytokines released from
leukocytes following injury may enhance host resistance.
Furthermore, they may cause systemic inflammation and
response of immune system cells and disturb remote organ
functions. These types of effects in patients with major burns
may result in susceptibility to infections, systemic inflammatory
response syndrome, adults’ respiratory distress syndrome,
multiple organ dysfunction syndrome and even death (2, 3).
Early initiation of nutrition support effects the cytokine induced
stress response thus minimizes metabolic abnormalities and
tissue damage. Enhancement of immune response in critical
patients by enrichment of standard nutritional solutions with
specific nutrients came into question recently.

For this purpose, glutamine, arginine, nucleotide and n-3 fatty
acids are supplemented to the treatment regimen particularly or
in combinations (4). It is also known that additional usage of n-3
fatty acids has anti-inflammatory function in critical care
patients (5). The aim of this study is to investigate the effect of
n-3 fatty acid rich emulsion on inflammatory cytokines and
wound healing in experimental burn model.

MATERIAL and METHODS

This study is conducted in Experimental Medical Investigation
Laboratory of Mersin University after approval of animal
studies ethics committee (Application number: 40, Approval
date: 23.01.2009). All procedures on animals were conducted
according to global “Guide for the Care and Use of Laboratory
Animals” rules. Study was also conducted according to research
and publishing ethics.

Seventy female albino Wistar rats weighing 250-300 grams
were used. All rats were housed in standard cages and room
temperature, in 12 hours light-dark cycle, and fed with standard
rodent diet (240 kcal/day approximately) and water. Rats were
divided randomly into 5 groups:

Group K (n=14): Control group

Group R4 (n=14): Treated with ringer lactate solution (RLS)
after burn and sacrificed in day 4.

Group RO4 (n=14): Treated with RLS and Omegaven® after
burn and sacrificed in day 4.

Group R8 (n=14): Treated with RLS after burn and sacrificed in
day 8.

Group ROS8 (n=14): Treated with RLS and Omegaven® after
burn and sacrificed in day 8.

Omegaven® is an emulsion which is enriched with n-3 fatty
acids. Rats in groups RO4 and ROS received 1 ml/kg (5) of
Omegaven® daily until sacrifice. In order to prevent dehydra-
tion rats received 50 ml/kg of RL intra-peritoneally after burn
twice daily.

In order to acquire standard area of burn a mold with a window
was formed (6). The dimensions of this window were calculated
according to the 40 % of rats’ surface area.

Rats were anesthetized with ketamine and xylazine. Dorsal side
of the rats were shaved and placed in the mold. Molds holding
the rats were immersed into the 96°C hot water for 10 seconds.
Rats in the control group in the molds were immersed into 21°C
water for 2 seconds. Pain control was achieved with subcutane-
ous injections of morphine (2,5 mg/kg) in 8 hour intervals.
Rats were sacrificed by cardiac punction. Blood samples were
reserved for hematological and biochemical analyses. Skin
samples from burn area borders were taken and placed in forma-
line for further investigation.

Histological investigations

Tissues were fixed in 10% neutral formaline, routinely
processed for light microscopy evaluation and embedded in
paraffin. Sections (5 um) were cut using a microtome and
stained with hematoxylin-eosin to assess inflammatory changes
with the number of leukocytes, epidermal thickness and
toluidine blue for mast cells. Slides were examined with a light
microscope and photographed by a digital camera.
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Randomly selected ten areas were used for leukocytic infiltra-
tion, the total number of mast cells and epidermal thickness
measurement. Epidermal thickness measurements were
performed using commercially available software. Leukocytic
infiltration was assessed using the following scale.

*No extravascular leucocyte; 0

+<20 leucocyte; 1

*20-45 leucocyte; 2

+>45 leucocyte; 3

For electron microscopic investigations, tissues were fixed with
2.5% glutaraldehyde. Samples were postfixed in 1% osmium
tetroxide, processed routinely for electron microscopy and
embedded in resin kit. Ultrathin sections (50-70 nm) were cut
by ultramicrotome and contrasted with uranyl acetate and lead
citrate and were examined with an electron microscope.
Randomly distributed collagen fibers were examined and cross
sections were selected for measurement. These areas were
photographed by a digital camera attached to the electron
microscope. Photographes were transferred to a commercially
available software and diameters of 500 collagen fibers of each
animal were measured by this software.

Biochemical investigations

White blood cell (WBC) counts and hematocrite concentrations
were analyzed in blood samples collected in tubes with EDTA.
Samples were centrifuged with 5000 rpm for 10 minutes.
Plasma was stored in -20°C for further quantification of IL-6,
IL-1B, fibronectin, TNF- a, total protein and albumin levels.

Statistical analyses

Comparisons regarding epidermal thickness and collagen
diameter variables were made with Kruskal Wallis and
Mann-Whitney U tests with Bonferroni correction. Cross-table
analyses were conducted for comparisons of epidermal leuko-
cyte counts. Chi-square tests were used for comparisons of mast
cell counts. P values under 0.05 were considered significant.
Comparisons of hematocrite, IL-1p, IL-6, TNF-a, fibronectin
values were made with Kruskal Wallis tests. ANOVA were used
for comparisons of WBC, total protein, albumin values.

RESULTS

Histological findings

Necrosis was evident macroscopically on forth day after burn.
At day 8 epithelized areas were seen beneath the necrotic
tissues.

Calculations of epidermal width and collagen diameter are
given in Table .

Table I: Mean epidermal width (EW) and collagen diameter (CD)

Groups EW (um) CD (nm)
K 11.10 £ 3.60 71.31 £15.86
R4 7.65£2.59 62.67 £12.95

RO4 8.40+2.36 73.88 £16.15
R8 8.36+2.56 91.83 +£15.89
RO8 9.37+2.63 75.07 +£14.17
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Epidermal width was lower in all groups of burn than control
group (p=0.001). Groups R4 and R8 had lower epidermal width
than groups RO4 and ROS, respectively (p=0.007 and p<0.001,
respectively). Epidermal widths in groups R8 and RO8 were
higher than groups R4 and RO4, respectively (p<0.001 and
p=0.001, respectively).

While the collagen diameter calculations were lower in group
R4 than control (p=0.001), it was higher than control in groups
RO4, R8 and ROS (p=0.016, p=0.001 and p=0.001, respective-
ly). Collagen diameter was lower in group R4 than group RO4
(p=0.001), and was higher in group R8 than group ROS
(p=0.001). While groups receiving ringer lactate only (R4 and
R8) had higher collagen diameters on day 8 than day 4,
(p=0.001), 4 and 8th day comparison of collagen diameters
were similar in groups receiving omegaven (RO4 and ROS)
(p=0.210). Results of leucocyte infiltration calculations are
given in Table II.

Table I1: Evaluations of leucocyte infiltration.

Leucocyte count

Group K

Group R4

Group RO4

<20

86

40

53

20-45

54

81

64

>45

Group R8

Group RO8

<20

33

25

20-45

105

111

>45

2

4

Leucocyte counts were lower than 20 in most of Group K
cross-sections. The number of cross-sections which had leuco-
cyte counts below 20 were lower in group R4 than group RO4
and lower in group RO4 than group RO8 (p=0.027 and p=0.001,
respectively). The number of cross-sections which had leuco-
cyte counts between 20-45 were lower in group R4 than group
R8 and lower in group RO4 than group RO8 (p=0.0024 and
p=0.001, respectively). The number of cross-sections which had
leucocyte counts more than 45 were lower in group R8 than
group R4 (p=0.0024). Results of mast cell infiltration calcula-
tions are given in Table III.

Table III: Evaluations of mast cell infiltration.

Mast cell count Group K Group R4 Group RO4
<20 127 49 90
20-45 13 80 30
Group R8 ROS8
<20 79 116
20-45 61 24

In all study groups the number of cross-sections which had mast
cell infiltration below 20 were lower than control group
(p<0.05). The number of cross-sections which had mast cell
infiltrations below 20 were higher in group RS than group R4,
higher in group RO4 than group R4 and higher in group RO8
than group R8 (p=0.002, p=0.000 and p=0.000, respectively).
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Biochemical results

Blood samples of 3 rats from group ROS and 4 rats from group
R8 were excluded because of hemolysis. IL-6, IL-1p and TNF
a evaluation of 1 rat from group ROS, TNF o evaluation of 3
rats and IL-1p evaluation of 1 rat from group ROS8 could not be
completed because of insufficient serum centrifugation.

Serum WBC, albumin, total protein results are given in
Table-IV.

Table I'V: Mean serum white blood cell (WBC), albumin (Alb.) and total protein
(T.Prot.) levels.

Groups|  WBC (103/l) Alb. (g/dl) T.Prot. (g/dl)
K 549+ 1.64 4114031 6.94 + 0.36
R4 4.46 +1.90 3.46 %030 6.54+0.42
RO4 4.84+ 145 3734026 6.97 £ 0.26
R8 8.44 £ 2,06 3.68+034 6.01+042
ROS 7274236 349+029 5.80+0.37

WBC values of group R8 were higher than control group
(p=0.004). Groups R8 and RO8 had higher WBC values than R4
and RO4, respectively (p=0.00 and p=0.026, respectively).
Serum albumin levels were lower in all rats with burn than
control group (p<0.05). Albumin levels did not show any differ-
ence in comparisons of evaluation days and treatment groups
(p>0.05). Total protein values were similar with control in
groups R4 and RO4, but lower in groups R8 and RO8 (p=0.00).
Hematocrite values were similar in all groups (p>0.05).
Fibronectin, IL-1p and TNF-a values were also similar (p>0.05)
(Figure 1A, B and C). IL-6 values were lower in groups R4 and
RO4 than control group (p=0.021 and p=0.009, respectively).
Slight elevated values of IL-6 in groups R8 and group RO8 did
not reach statistical significance (Figure 1D).
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Figure 1: (A) Serum fibronectin, (B) IL-1 B, (C) TNF- o, and (D) IL-6 levels.
* Group R4 and Group RO4 vs Group K (p<0,05).

DISCUSSION

Protein denaturation after burn causes tissue loss and release of
inflammatory mediators and migration of trombocytes, eritro-
cytes, leucocytes and macrophages occurs subsequently (7).
The degree of inflammation is proportional with duration of
exposure and degree of heat, and area of tissue exposed. In our
study we made comparisons between groups for leucocyte and
mast cell infiltration during inflammatory phase of burn and
saw that rats treated with RLS and Omegaven® had lower
values 4 days after burn. We think that this result is achieved by
inhibition of proinflammatory cytokines by immunomodulatory
effects of n-3 fatty acid alimentation (8). Similar effects are
reported in pseuriasis and atopic dermatitis patients treated with
parenteral n-3 fatty acids (9-11). Conversely, while leucocyte
infiltrations did not differ between groups receiving and not
receiving Omegaven®, mast cell infiltration was lower in
groups treated with Omegaven at 8th day. Both treatment
groups at day 8 had slightly elevated leucocyte levels than
control. Therefore, it can be speculated that cellular inflamma-
tory response required for tissue healing is not fully inhibited by
n-3 fatty acids.

Reactive oxygen species (ROS), which are known to be respon-
sible from local and systemic damage in burn pathophysiology,
are produced mostly in burn area and in distant organs also (12).
In their thermal damage study in rats, Friedl et al., reported
elevated histamine secretion from activated mast cells in burned
tissue and ROS in blood and organs as a result (13). Santos et
al., believed that elevated ROS may be responsible from secre-
tion of mediators from mast cells by degranulation as a result of
their burn model study in rats (14). We found decreased infiltra-
tion of mast cells at burn area of rats treated with n-3 fatty acids.
We also believe that they may also diminish production of ROS
after burn.

Epidermis remodels by degredation and re-epithelisation of
granulation tissue following inflammatory phase of wound
healing. Epidermal healing after burn in rats is evaluated by
Jeschke et al., and they reported that treatment consisting
enriched vitamins, proteins, amino acids and n-3 fatty acids had
an enhancement effect on healing (15). In their study Gergek et
al., evaluated the remodelation of incision wounds in rats and
reported that Omegaven® and dexamethasone treatment had
significant effect on epidermal width (5). In our study epidermal
widths were larger in groups receiving both Omegaven® and
RLS than groups treated with RLS only. In conjunction with
histological findings discussed above, we think that n-3 fatty
acids have an enhancement effect on wound healing along with
controlling cellular inflammation.

Collagen formation is important during the initial phase of
wound healing by their fibroblast stabilizing and barrier
forming action. This granulation tissue initially (2nd-3rd day)
contains type-3 collagen which is thinner, and type-1 collagen
after, which is thicker and stiffer (16). Mast et al., realized that
collagen fibrils in wounds are thinner and longer than the ones
in normal tissue and related this with more type-3 collagen in
wounds (17). Conversely, Peacock et al., interpreted that thin
and long collagen fibrils are the result of pulling force during
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wound contraction (18). Collagen diameters were found higher
in group treated with Omegaven® plus RLS than group receiv-
ing only RLS on day 4. It can be speculated that n-3 fatty acids
prevented harmful effect of hypermetabolic phase of wound
healing on collagen synthesis. Thus, a healthy wound cover with
a good collagen support should be able to act as a barrier
towards infection during initial phase of healing. Conversely,
collagen diameters were lower in group treated with Omega-
ven® plus RLS than group receiving only RLS on day 8. While
elevated collagen fibril content and size is found protective in
early wound healing, elevation of type-1/type-3 collagen ratio
causes a risk of hypertrophic scar formation subsequently (16,
19). We think that n-3 fatty acids have controlled effect on
collagen production similar to controlled effect on leucocyte
infiltration.

Cytokines are important mediators in pathophysiological
pathways after burn. They have complex interactions with each
other where they take place as soon as burn occurs and inflam-
matory phase begins. It is important to recognize the dynamics
of active cytokines because of their subsequent metabolic
effects during wound healing in order to detect possible factors
which may have effect on these dynamics. TNF-a is a strong
mediator of shock and induces synthesis of cytokines like IL-1
and IL-6 and some humoral factors (20). IL-6 and IL-1 levels
alter after burn (21, 22). Many of these cytokines are being used
to detect the severity of burn damage (23-25). Agay et al.,
reported that cytokine levels varied according to body surface
area and evaluation times in their rat burn damage study (26).
Gauglitz et al., found that IL-6 levels start to increase soon after
burn, takes peek at 6th hour and decrease gradually until a
second increase after day 4 or 5 (27). IL-6 levels increase
proportional with surface area of burn (26, 27). Our study did
not include investigations soon after burn but we observed that
IL-6 levels’ being low at day 4 congruently reported in other
studies, and elevated to values similar to control group at day 8.
IL-1P increases acutely during first 3 hours after burn, reaches
its peak level at 12th hour and after 48 hours it starts to decrease
and normalize to basal levels at 4th day (27). Some studies show
that even when IL-1p levels have no alteration in serum, high
IL-1P levels can be observed in tissue samples from lung (26,
28). This is thought to be among mechanisms of pulmonary
complications after burn. Our study showed normal levels of
IL-1pB at days 4 and 8 similar with the literature. Studies which
quantify TNF-a levels after burn have variable results. TNF-a
levels showed critical elevations at days 3 and 7 in a study of
burn including 20% of body surface area (29). When larger
areas are burnt TNF-a levels increased more rapidly (30, 31).
There are also studies which report similar results of serum
TNF-a levels with control groups after burn (26, 27). Likewise,
we observed no difference of serum TNF-o from control.
Complexities and unknown interactions of factors affecting
cytokines during inflammatory phase after burn cause these
contradictions between studies even with high levels of
standardization. In our study we investigated the effect of n-3
fatty acids on cytokines after burn and observed that they did
not change the normal course. One of the reasons (and handicap
of the study) of this may be that we did not take samples during
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initial hours or days after burn in which serious alterations of
cytokine levels occur. Another handicap of our study is that we
did not evaluate tissue samples. Hence we can only speculate
that metabolic advantages of n-3 fatty acids on wound healing
found in histological findings may be the result of alterations of
cytokine levels during acute phase after burn.

Hypovolemia is a clinical problem that must be addressed soon
after burn. It is caused by inflammatory response which increas-
es vascular permeability. Fluid replacement is mandatory for
resuscitation in burn patients. Volume expanders and protein
solutions are also infused for institution of osmotic pressure
during first 24 hours (32). We observed lower levels of albumin
in rats with burn. Total protein levels were low on day 8. Earlier
decrease of albumin than protein is a finding which is compati-
ble with the literature.

Fibronectin is an important protein found in granulation tissue
as soon as after burn. The function of TGF-B1 is dependent on
fibronectin presence in extracellular matrix (33, 34). Fibronec-
tin also have an opsonisation function in removal of bacteria
remnants and debris in wound (34). Severe damage, burn or
sepsis decreases the fibronectin level acutely during initial
hours. At the end of the first day it returns to normal levels (35).
Our study results showed normal levels of fibronectin as expect-
ed. We believe that decreased protein in conjunction with
normal fibronectin levels was due to lack of protein containing
dietary supplement rather than ongoing inflammatory process in
our study.

CONCLUSION
In conclusion, n-3 fatty acid supplementation in rats after burn
supports wound healing and prevents systemic inflammation.
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The Effectiveness and Safety of Concomitant
Ticagrelor Use with Fibrinolytic In
ST-Elevation Myocardial Infarction Patients

ST-Elevasyonlu Miyokard Enfarktiislii
Hastalarda Fibrinolitik 1le Birlikte Kullanilan
Tikagrelorun Etkinligi ve Giivenligi

ABSTRACT

Objective:

The effectiveness and safety of administration of ticagrelor simultaneously with fibrinolytic in
ST-elevation miyocard infarction (STEMI) remains unclear. Our study aims to compare and
evaluate ticagrelor and clopidogrel in STEMI patients treated with fibrinolytic.

Material and Methods:

This retrospective and cross-sectional study was conducted in a non-PCl-capable hospital
between November 2017 and January 2021. The study consisted of 180 STEMI patients over 18
years of age who were given fibrinolytic therapy and had no absolute contraindications for
treatment. Ticagrelor was given to 94 patients and clopidogrel was given to 86 patients. Loading
doses were given to patients concurrently with fibrinolysis, followed by maintenance doses. The
primary outcome was six-month follow-up for all-cause mortality, major cardiovascular events,
stroke, recurrent MI, target artery revascularization, and severe bleeding. The secondary
outcome was to evaluate patients over 75 years of age, use of rivaroxaban, and major adverse
events that will develop in patients with chronic kidney disease.

Results:

There was no substantial difference between the groups in terms of in-hospital death, GFR values
(<60/260 ml/min./1.73 m?), Rivaroxaban use, fatal bleeding, BARC Bleeding Type 1-2, intracra-
nial bleeding, mortality, stroke, target vessel revascularization, and recurrent MI (p>0.05).
Mortality was observed in 5 of 86 patients using clopidogrel and in 4 of 94 patients using ticagre-
lor. (Log-rank test, p:0.63 HR=0.72 (95%CI, 0.19-2.67)). The BARC type 3-5 bleeding in
patients using ticagrelor and clopidogrel were statistically similar. (Log-rank test, p:0.77
HR=1.23 (95%CI, 0.31 - 4.79)).

Conclusions:
In this study, we found that ticagrelor was equally effective and safe as clopidogrel when used
with fibrinolytic treatment.

Key Words:
Dual antiplatelet therapy, Fibrinolysis, Ticagrelor, Pharmaco-invasive reperfusion, Clopidogrel
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oz

Amag:

ST-elevasyonlu miyokard enfarktiiste tikagrelorun fibrinolitik
ile ayn1 anda uygulanmasinin etkinligi ve giivenligi belirsizligi-
ni koruyor. Calismamiz fibrinolitikler ile tedavi edilen (ST-el-
evasyonlu miyokard enfarktiisii) STEMI hastalarinda tikagrelor
ve klopidogrel karsilagtirmay1 ve degerlendirmeyi amaglamak-
tadir.

Gereg ve Yontemler:

Geriye doniik ve kesitsel olan bu ¢alisma, Kasim 2017 ile Ocak
2021 tarihleri arasinda, PCI yetenegi olmayan hastanede
gergeklestirilmistir. Calismaya fibrinolitik tedavi verilen ve
tedavi icin mutlak kontrendikasyonu olmayan 18 yas tistii 180
STEMTI’li hasta dahil edildi. Tikagrelor 94 hastaya, klopidogrel
ise 86 hastaya verildi. Hastalara fibrinoliz ile es zamanli olarak
yiikleme dozlar1 verildi, ardindan idame dozlar1 verildi. Birincil
sonug, tiim nedenlere bagli mortalite, major kardiyovaskiiler
olaylar, inme, tekrarlayan miyokard enfarktiisii (MI), hedef
damar revaskiilarizasyonu ve major kanama igin alti aylik
takipti. Ikincil sonug, 75 yasin iizerindeki hastalari, rivaroksa-
ban kullanimimn1 ve kronik bobrek hastaligi olan hastalarda
gelisecek major advers olaylari degerlendirmekti.

Bulgular:

Hastane i¢i 6liim, GFR degerleri (<60/>60 ml/dk/1.73 m?),
Rivaroxaban Kullanimi, Oliimciil Kanama, BARC Kanama Tip
1-2, kafa i¢i kanama, mortalite, inme, hedef damar revaskiilar-
izasyonu ve tekrarlayan miyokard enfarktiisii (MI) agisindan
anlamli fark bulunmadi (p>0.05). Klopidogrel kullanan 86
hastanin 5'inde ve tikagrelor kullanan 94 hastanin 4'linde
mortalite gdzlenmigtir (Log-rank testi, p:0.63 HR=0.72
(%95GA, 0.19-2.67). Tikagrelor ve klopidogrel kullanan hasta-
larda BARC tip 3-5 kanamasi istatistiksel olarak benzerdi
(Log-rank testi, p:0.77 HR=1.23 (%95GA, 0.31 - 4.79)).

Sonug:

Bu calismada, tikagrelorun fibrinolitik tedavi ile birlikte
kullaniminin etkinlik ve giivenlik agisindan klopidogrel ile
benzer oldugunu bulduk.

Anahtar Sozciikler:
Ikili antiplatelet tedavi, Fibrinoliz, Ticagrelor, Farmako-invaziv
reperfiizyon, Klopidogrel

INTRODUCTION

STEMI is an acute coronary syndrome requiring emergency
reperfusion therapy. It is vital to restore coronary flow by reper-
fusion of the infarct-related artery as soon as possible to
decrease mortality and morbidity (1-4). In STEMI patients,
primary percutaneous coronary intervention (pPCI) is the
recommended reperfusion method if administered on time
(<120 minutes), but if pPCI is not possible and there are no
contraindications, the preferred reperfusion therapy is fibrinoly-
sis (1,5-8).

Fibrinolysis, which breaks down thrombosis causing coronary
artery occlusion, may induce a prothrombotic state (9-11).
Therefore, additional treatment is needed to prevent the recur-
rence of thrombosis. In two large-scale randomized controlled
trials (RCT), dual antiplatelet therapy (aspirin and clopidogrel)
was found to decrease major cardiovascular events in STEMI
patients treated with fibrinolytic (10,11). Clinical experience
with the use of ticagrelor in combination with fibrinolytic is
limited. Therefore, there is no evidence of long-term effects of
ticagrelor, which provides quicker and more effectively P2Y 12
inhibition than clopidogrel in STEMI patients treated with
fibrinolytic (11-14). Current guidelines advise dual antiplatelet
medication (aspirin and clopidogrel) for STEMI patients treated
with fibrinolytic (1,4,15).

Studies have shown that fibrinolytic-treated STEMI patients
switching from clopidogrel to ticagrelor are linked with similar
bleeding and ischemic results compared to patients continuing
clopidogrel therapy (16-20). Information on co-administration
of ticagrelor with fibrinolytic is insufficient.

In addition, there is little experience with patients over 75 years
of age, those with chronic kidney disease (CKD), and patients at
high risk of bleeding who take rivaroxaban.

Our study aims to compare and evaluate concomitant ticagrelor
versus clopidogrel treatment in fibrinolytic-treated STEMI in
terms of their effects on major adverse cardiac and cerebrovas-
cular events (MACCE), death, myocardial infarction, target
artery revascularization, stroke, and severe bleeding.

MATERIAL and METHODS

Study design and settings

The retrospective cross-sectional study was carried out between
November 2017 and January 2021 in Cizre Dr.Selahattin
CIZRELIOGLU State Hospital (SIRNAK/TURKEY), a level 2
hospital without PCI capability. Fibrinolytic and ticagrelor were
administered to patients diagnosed with STEMI in our hospital.
Afterward, the patients were referred to the PCl-capable
centers. The data of the patients who reapplied to our hospital
for follow-up examination after discharge from PCl-capable
centers were collected. The epicrisis reports were accessed from
the hospital's digital archive with the official permission of the
hospital management. Work permit and data usage permission
were approved by the management of Cizre Dr.Selahattin
CIZRELIOGLU State Hospital

(No: 84410283/469/E-84410283-469-623 Date: 27 July 2021).

The study was approved, and the requirement for informed
consent was waived by the Ethics Commission. (No: 2021-208-
decision number:11/6 Date: 05th August 2021). The study was
conducted in line with the Declaration of Helsinki. Work permit
and data usage permission were approved by the management
of Cizre Dr.Selahattin CIZRELIOGLU State Hospital.(No:
84410283/469/E-84410283-469-623 Date: 27 July 2021).
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Selection of participants

All STEMI patients over 18 (including those over 75) who
applied with clinical and electrocardiogram (ECG) indications
for fibrinolytic therapy and had no absolute contraindications
were enrolled in the study (21). Patients with major contraindi-
cations, coronary artery bypass grafting (CABG), or medical
treatment decisions as a result of PCI, who did not undergo PCI
due to bleeding and whose records could not be reached were
excluded from the study.

Study Protocol

Patients who were found to have acute STEMI in the ECG at the
time of admission to the emergency department within 12 hours
after the commencement of symptoms and patients who were
suitable for fibrinolytic treatment were included in the research.
Intravenous doses of tenecteplase (half dose for patients over 75
years of age) calculated according to the administration protocol
recommended in the guideline were administered to patients
without absolute contraindications for fibrinolytic therapy (1).
All patients received concomitant antiplatelet and anticoagulant
therapy with fibrinolytic therapy. The patients were loaded with
300 mg of acetylsalicylic acid and then continued as 100 mg per
day. Low molecular weight heparin was given as an anticoagu-
lant according to the recommended dose in the guideline (1).

As the clopidogrel treatment protocol, patients were given 300
mg loading dose and 75 mg maintenance dose, and as the
ticagrelor treatment protocol, patients were given 180 mg
loading dose and 90 mg maintenance dose twice.

After discharge, the first given inhibitor was continued without
change. Patients who switched from one inhibitor to another
were excluded from the study. In addition, without delaying the
referral to the emergency department, left ventricular ejection
fraction (LVEF) and left atrial (LA) diameter were calculated by
echocardiography. LVEF value was grouped according to the
ESC Guidelines (1). Patients treated with fibrinolytic were
referred to a certified PCI center for an early invasive coronary
angiography procedure 2 to 24 hours later. Failed fibrinolytic
ECG criterion was accepted as at least 50 percent unresolved ST
elevation on the electrocardiogram (22). Chronic kidney disease
(CKD) was defined as Cockcroft-Gault formula estimated
Glomerular filtration rate (GFR) <60 mL/min. (ml/min./1.73
m?) (23). The Global Registry of Acute Coronary Events
(GRACE) risk score was calculated for pre-reperfusion risk
assessment in the acute phase (24). The GRACE risk score was
divided into groups as low (<108), medium (109-140), and high
(>140).

Pain to door time (minute), Door to needle time (minute),
Pain-to-needle time (minute), Needle-to-balloon time (minute)
were recorded. Collected data included demographic character-
istics, existing disease histories, Killip classification, smoking
history, and laboratory tests.
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Clinical Follow-up

Bleedings were classified according to Bleeding Academic
Research Consortium (BARC) definitions (25). BARC scale
3-5 bleeding was accepted as major bleeding. After concomitant
P2Y12 inhibitor therapy with a fibrinolytic, patients were
followed for six months with medical consultation or by phone
call to record MACCE: mortality, myocardial infarction, target
artery revascularization, stroke, and major bleeding.

Outcome Measures

Primary outcome: 6-month follow-up for all-cause mortality,
major cardiovascular events, stroke, recurrent MI, target artery
revascularization, and major bleeding.

Secondary outcome: Evaluation of patients at high risk for
major adverse events, that is, those with CKD, over 75 years of
age and using rivaroxaban.

Data Analysis

(Evaluation of Data Collection Tools)

Parametric tests were employed instead of a normality test to
comply with the Central Limit Theorem (26). Continuous
variables were analyzed using meantstandard deviation,
minimum and maximum values, while categorical data were
analyzed using percentages and frequencies values. The
student's t-test statistic was applied to compare the means of the
two groups. The association among categorical data was evalu-
ated using the Chi-Square, Fisher's Exact test, and Student's
t-test statistic.

Total survival was calculated using Kaplan-Meier curves. The
difference in mortality and bleeding time compared to the
P2Y12 inhibitor group was determined by the Log-Rank test,
and the Hazard ratio coefficient was given with a 95% confi-
dence interval. TIME (day) was used as the variable, including
the follow-up time or the time to reach the relevant event (Death
and Bleeding).

The risk coefficients (Relative Risk) of the variables thought to
be associated with the P2Y 12 inhibitor were given a 95% Confi-
dence interval. The data was accepted with a suitable statistical
threshold of p<0.05. The www.e-picos.com New York software
and the MedCalc statistical package tool were used to analyze
the data.
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RESULTS

Atotal of 180 patients, 24 of whom were over 75 years old, who
were diagnosed with STEMI and started fibrinolytic therapy in
the emergency department between 2017 and 2021 were includ-
ed in the study. In this process, 9 STEMI patients with cardiac
arrest in the emergency department and four data loss or

inaccessibility were excluded (Figure 1).

Chest Pain +

4

The average age of the total patients included in the trial was
61.2+11.4, the mean age of those treated with clopidogrel was
60.5+11.4, and those treated with ticagrelor were 61.8£11.5,
showing no substantial difference (Table I).

There was no difference in the mean GRACE risk score, symp-
tom-door-needle-angio times, echocardiographic findings,
length of hospital stay, and laboratory and cardiac parameters
according to the P2Y 12 inhibitor applied (Table I).

Application to the Emergency Department

EKG = STEMI (+) - 193 patients >

¥

¢

Cardiac arrest - death ( 9 patients)

Patients without major contraindications for fibrinolytic therapy were selected.

Tenecteplase, low moleculer weight heparin, aspirin therapy was given.(183 patients)

¥

P2Y1, selection (concurrent with tenecteplase) > ‘4 patients >data not available

// I

180 mgr ticagrelor loading
dose and a 90 mgr bid
maintenance dose

(94 patients)

<75 years (81
patients)

>75 years (13
patients)

\\‘

300 mgr clopidogrel loading dose
and a 75 mgr maintenance dose

(86 patients)

/ N\

<75 years >75 years (11
(75 patients) patients)

Figure 1: Patient Flow in the Study.
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Total Clopidogrel Ticagrelol
n=180 n=86 n=94
Properties x+SD X+SD £+SD P value
Age 61.2+11.4 60.5+11.4 61.8+11.5 0.44
Hospitalization Period 5.8+1.8 5.8+1.9 5.9+1.6 0.86
Glucose (mg/dL) 159.09+79.62 164.35+93.967 161.78+7.399 0.84
Creatinine (mg/dL) 0.95+0.29 0.941+0.317 0.974+0.295 0.46
Na ( mmol/L) 139.17+3.26 138.77+3.03 139.62+3.373 0.08
K ( mmol/L 4.138+0.53 4.155+0.53 4.134+0.535 0.79
Albumin ( g/dL) 3.408+0.501 3.482+0.507 3.348+£0.474 0.07
Total protein ( g/dl ) 7.669+1.075 7.794+1.086 7.538+1.05 0.11
HBG (g/dL) 14.266+1.528 14.196+1.384 14.243+1.667 0.84
HCT (%) 42.586+4.314 42.327+3.754 42.627+4.739 0.64
AST (U/L) 29.39+21.389 27.62+16.95 29.96+24.26 0.45
. . ALT (U/L) 21.18+16.32 19.3£10.14 22.31+19.95 0.2
Table I: Difference Evaluation Total cholesterol, mg/dL | 177.44%55.771 178.15+40.127 175.55£66.477 0.94
with P2Y12 inhibitor Used in Triglyceride,mg/dL 139.318£100.831 | 135.365:68.188 | 141.894=121.998 | 0.66
Patients with STEMI Diagnosis. HDL cholesterol, mg/dL. | _ 42.78+9.865 42.954£9.253 42.621£10.442 0.82
LDL cholesterol, mg/dL. | 110.349+31.455 110.242+30.823 111.182+31.516 0.84
WBC (103mm?) 12.265+3.653 12.365+3.978 12.178+3.325 0.73
Qs , PLT (103 /mm?) 269.512+66.149 269.459+61.513 269.395+70.186 0.99
Significant at the p<0.05 level (Student’s ttest). - -up g ) 9.757£0.813 9.739+0.754 9.804£0.903 0.61
Vil o s -5 o [ 020 R e
traits.  Na: sodium, K: potassium, — HBG:  yppen 0.462+0.115 0.464+0.116 0.45320.12 0.49
Hemoglobin, HTC: Hematocrit, ALT: Alanine 710 eter (cm) 3.43720.503 3.469:0.485 3.413£0.535 0.46
aminotransferase, AST: Aspartate aminotransfer-  FeEER rmin1.73m2 | 91.103221.38 93.108+22.71 88.428£20.906 0.15
ase, eGFR: estimated glomerular filtration rate, ¢Tnl (ng/mL) 1.891.68 2.09+1.941 171136 0.14
HDL: high-density lipoprotein, LDL: low-densi- GRACE Risk Score 131.16225.556 0.74
ty lipoprotein, WBC: White blood cells, PLT: (Hospital Mortality) 130.11+24.002 130+21.848
Platelets, MPV: mean platelet volume, CRP: C Symptom to Door Time 151.1%73.5 0.16
reactive protein, INR: international normalized (:ﬂnl)) 160.1+87.2 169.8+99.6
ratio, LVEF: left ventricular ejection fraction, Door to Needle 25.9+6.7 0.42
LA: left atrium, eGFR: estimated glomerular Time(min) 25.6+6.6 25.2x6.4
filtration raFe, cTnl, cardiac troponin-I, GRACE: Sy"mptol.n to Needle 185.7+87.9 195.1£100.6 177.1£73.9 0.18
Global Registry of Acute Coronary Events Time(min)
l‘lleedle _anglography 364.5£127.5 371.5£137.6 358.1£117.9 0.48
time(min)
Relationship of the used P2Y 12 inhibitor with age: (Table II)
N:180 Clopidogrel Tlc:‘f;:lo'
n=86
Age <75 n>=7151 P value <75 >75 P value
n=75 n=81 n=13
n(%) | n(%) n(%) n(%)
Mortality
No 70(93.3) [ 11(100) [ 0.99 77(95.1) | 13(100) 0.99
Yes 567 | - ] 4(4.9) -
Stroke Table II: Age Relationship Evaluation by
No 74 10 0.24 81(100) | 11(84.6) 0.02 the P2Y 12 inhibitor used.
(98.79) | (90.9)
Yes 11.3) | 10.1) - 2(15.4)
Revascularization
No 71(94.7) [ 11(100) [ 0.99 78(96.3) | 12(923) | 045
Yes 463 | - ] 3(3.7) 1(7.7)
Recurrent MI
No 71(94.7) [ 11(100) | 0.99 78(96.3) | 12(92.3) | 045
Yes 463 | - ] 3(3.7) 1(7.7)
BARC bleeding type
Type 1-2 8(727) | 4(80) | 099 5(55.6) | 7(87.5) 0.29
Type 3-5 327.3) | 10) | 4(44.4) 1(12.5)
Fatal Bleeding
No 73(97.3) [ 11(100) | 0.99 78(96.3) | 13(100) 0.99
Yes 227 | - ] 3(3.7) -
¢GFR, mL/min/1.73 m2
<60 56.7) 2382 022 6(7.4) 3(23.1) 0.11
>60 70(93.3) | 9(81.8) | 75(92.6) | 10(76.9)

* Significant at the p<0.05 level (Fisher's Exact Test).
Values are reported as n (%) for dichotomous traits. MI: myocardial infarction, BARC:
Bleeding Academic Research Consortium, eGFR: estimated glomerular filtration rate
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In patients treated with Clopidogrel; age (<75/>75) was not associated with mortality, stroke, target vessel revascularization, MI,
BARC bleeding Type (3-5/1-2), fatal bleeding, and GFR (p>0.05). In patients treated with Ticagrelor; age (<75/>75)

was not associated with mortality, target vessel revascularization, MI, BARC bleeding Type (3-5/1-2), fatal bleeding, and GFR
(p>0.05). However, stroke was associated with age (p<0.05). While stroke did not develop in those younger than 75 years of age,
15.4% of those older than 75 years had an ischemic stroke.

Relationship and Difference of the used P2Y 12 inhibitor with Mortality. (Table III)

Table III: Relationship and
Difference Evaluation with
Mortality by the

P2Y12 Inhibitor Used.

Ticagrelol
N:180 C"’:‘;":’" n=94
Survival Non- P Survival Non- P
Mortality n=81 Survival n=90 Survival
n=5 n=4

n(%) n(%e) n(%) n(%)
Gend
Male 55(67.9) 3(60) 0.66 67(74.4) 3(75) 0.99
Female 26(32.1) 2(40) i 23(25.6) 1(25) )
HT
No 52(64.2) 3(60) 0.99 62(68.9) 1(25) 0.1
Yes 29(35.8) 2(40) i 28(31.1) 3(75) )
Hyperlipidemia
No 66(81.5) 3(60) 69(76.7) 3(75)
Yes 15(18.5) 2(40) e 31(23.3) 125) 0.99
DM
No 57(70.4) 2(40) 0.18 66(73.3) 3(75) 0.99
Yes 24(29.6) 3(60) 24(26.7) 1(25)
CHF
No 73(90.1) 5(100) 85(94.4) 4(100)
Yes 8(9.9) - 0.99 5(.6) - 0.99
CHD
No T0(86.4) 4(80) 0.54 83(92.2) 5(100) 03
Yes 11(13.6) 1(20) i 7(7.8) 3(75) 3
AF
No 73(90.1) 3(60) 01 76(84.4) 4(100) 0.99
Yes 8(9.9) 2(40) ) 14(15.6) - )
CVD
No 81(100) 5(100) 87(96.7) 4(100) 0.99
Yes - - - 3(3.3) - -
Smoking
No 22(27.2) 2(40) 0.62 22(24.4) 1(25) 0.99
Yes 59(72.8) 3(60) 68(75.6) 3(75)
Killip Classification
1 63(77.8) 2(40) 0.09 67(74.4) 1(25) 0.06
2-4 18(22.2) 3(60) 23(25.6) 3(75)
MI Type
Antenior 31(38.3) 2(40) 37(41.1) 3(75)
Lateral 20(24.7) 1(20) 0.7 23(25.6) - 0.44
Inferior 17(21) 2(40) ) 15(16.7) 1(25) )
Posterior 13(16) - 15(16.7) -
Failed Thrombolytic
(ECG criterion)
No 60(74.1) 2(40) 0.13 69(76.7) 1(25) 0.05
Yes 21(25.9) 3(60) i 21(23.3) 3(75) )
Rivaroxaban Usage
No 73(90.1) 3(60) 01 76(84.4) 4(100) 0.99
Yes 8(9.9) 2(40) ) 14(15.6) - )
eGFR, mL/min/1.73
m2
<60 5(6.2) | 2(40) | o0.051 9(10) | - | 0.99
=60 76(938) [ 360) | 81(90) | a000) ]
GRACE score
Low 19(23.5) - 0.32 14(15.6) - 0.57
Mod. 36(44.4) 2(40) 46(51.1) 3(75)
High 26(32.1) 3(60) 30(33.3) 1(25)
LVEF
Classification
<40 21(25.9) 2(40) 0.34 28(31.1) 2(50) 0.63
40-49 17(21) 2(40) 18(20) 1(25)
=50 43(53.1) 1(20) 44(48.9) 1(25)
BARC bleeding type
Type 1-2 10(83.3) 2(50) 0.24 12(83.7) - 0.01
Type 3-5 2(16.7) 2(50) 2(14.3) 3(100)

=SD +SD p X+SD +SD )
INR 1.16:0.08 1.42:028 0.11 1.1840.09 1.25:0.13 0.18
Troponin I 2.07+1.98 226126 0.84 1.724+1.42 1.43+035 0.22
LVEF % 0.46:0.11 0.38+0.14 0.1 0.45+0.11 039021 03
GRACE Risk Score 1452+19.1
Hospital Mortality) 129.06+21.76 1 0.11 131.1+25.9 133.5416.7 0.85

* Significant at the p<0.05 level (Chi-Square-Fisher's Exact test/Student ’s t-test).

Values are reported as mean + SD for continuous traits and n(%) for dichotomous traits. HT: hypertension, DM: diabetes
mellitus, CHD: coronary heart disease, CHF: congestive heart failure, AF: atrial fibrillation, CVD: cerebrovascular disease, MI:
myocardial infarction, ECG: electrocardiogram, eGFR: estimated glomerular filtration rate, GRACE: Global Registry of Acute
Coronary Events, LVEF: left ventricular ejection fraction, BARC: Bleeding Academic Research Consortium, INR: international
normalized ratio
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In patients treated with Clopidogrel; Mortality was not associated
with gender, disease, and smoking history, Cardiac Parameter
result, BARC blood type (3-5/1-2), LVEF value and Classifica-
tion, target vessel revascularization, recurrent MI, Failed fibrino-
lytic ECG criteria, Rivaroxaban use, and GRACE risk score
(p>0.05). However, GFR status was linked to mortality (p=0.05).
In those with mortality, 40% had a GFR <60 mL/min/1.73 m?,
and without mortality, 6.2% had GFR <60 mL/min/1.73 m?.

In patients treated with Ticagrelor; Mortality was not associated
with gender, disease, and smoking history, LVEF value and
Classification, target vessel revascularization, recurrent MI,
Criteria for failed fibrinolytic ECG, Rivaroxaban use, GFR, and
GRACE risk score (p>0.05). However, failed fibrinolytic ECG
criteria were associated with mortality (p<0.05). Failed fibrino-
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lytic ECG criteria were observed in 75% of those with mortality
and 23.5% without mortality. BARC bleeding type (3-5 / 1-2)
was also associated with mortality (p<0.05). BARC type 3-5
bleeding was detected in 3 patients (100%) with mortality and
two patients (14.3%) without mortality.

There was no difference in the risks of in-hospital death, Killip
classification 2-4, Failed fibrinolytic ECG criterion, GFR,
Rivaroxaban USE, Fatal Bleeding, BARC Bleeding Type
(3-5/1-2), Intracranial Bleeding, Mortality, ischemic stroke,
target vessel revascularization, and presence of recurrent MI in
patients treated with Ticagrelor against treated with Clopidogrel
(p>0.05) (Figure 2).

Relative Risk (95% CI) p-value Relatve RisK95% CI)
Death in Hospital 0,732(0,203-2,637) p>0,05
Killip classification (2-4) 1,133(0,69-1,858) p>0,05 —_—
Unsuccessful fibrinolytic ( ekg criterion) 0,915(0,564-1,485) p>0,05 _—
GFR (<60/260) mL/dk 1,176(0,458-3,002) p>0,05
Rivaroxaban use 1,281(0,601-2,731) p>0,05 ——— e
Fatal bleeding 1,372(0,235-8,018) p>0,05
BARC bleeding 0,972(0,525-1,801) p>0,05 [ S
BARC bleeding type (3-5/1-2) 1,029(0,555-1,906) p>0,05 —_——
Intracranial bleeding 1,176(0,382-3,619) p>0,05 O
Mortality 1,32(0,366-4,76) p>0,05
Stroke 0,915(0,132-6,354) p>0,05
Revascularization 0,915(0,236-5,546) p>0,05
recurrent myocardial infarction 0,915(0,236-3,546) p>0,05
e P<0.05 was accepted as significant. (Relative Risk) - -

01 1 10

Figure 2: Relationship of clinical findings with P2Y 12 inhibitor Use and relative risk coefficients (Ticagrelor/Clopidogrel).

BARCBIleeding

100}
As seen in Figure 3;
In this study, bleeding was detected
in 16 of 86 patients using clopido- = 90
grel and in 17 of 94 patients using =
ticagrelor. In this case, the E —— clopidogrel
chi-square statistic was 0.007, and g oo} = ficagrolor
the p-value was 0.93, greater than 3 Log-rank test, p:0,93
0.05 (Log-rank test, p:0.93 5 HR=0,97 [95%C1, 0,48 - 1,94]
HR=0.97 (95%CI, 0.48 - 1.94)). a5k
Accordingly, the statistical result
indicates that the survival curves did
not differ significantly, or the factor
(P2Y12 inhibitor) variable did not = L L ' '
significantly affect the duration of 0 = Tlm;[::; . 1%0 200
bleeding (p>0'05)’ Number at risk oo

Group: clopidogrel
86 76 72 70 0
Figure 3: Graph of survival (survival) Group: ticagrelor
probabilities (%) vs. 94 82 79 78 0
Time (Bleeding).

135



INGRYERPNPZRDEN] Duyan M.and Gunlu S.

As seen in Figure 4; 0.31 -4.79)). Accordingly, the statistical result indicates that the
In this study, BARC Type 3-5 bleeding was detected in 4 survival curves did not differ significantly, or the factor (P2Y12
patients using clopidogrel and five patients using ticagrelor. In  inhibitor) variable did not have a significant effect on the BARC
this case, the chi-square statistic was 0.086, and the p-value was  type 3-5 bleeding duration (p>0.05).

0.77, greater than 0.05 (Log-rank test, p:0.77 HR=1.23 (95%ClI,

BARCBIleeding Type
100
1 1
80f- T
:\; T L T
‘; T T
5 60 —— clopidogrel
‘§ —— ticagrelor
Q
a 1 1
E 401~ Log-rank test, p:0,77
Figure 4: Graph of survival (survival) @ HR=1,23 [95%Cl, 0,31 - 4,79]
probabilities (%) vs. Time
(BARC type 3-5/1-2). 201
on 1 1 Il
0 50 100 150 200
Time(days)
Number at risk
Group: clopidogrel
16 6 2 0 0
Group: ticagrelor
17 5 2 1 0
As seen in Figure 5; Accordingly, the statistical result indicates that the survival

In this study, mortality was observed in 5 of 86 patients using  curves did not differ significantly, or the factor (P2Y12 inhibi-
clopidogrel and in 4 of 94 patients using ticagrelor (Log-rank  tor) variable did not have a substantial effect on the time to

Log-rank test, p:0,63

Figure 5:Graph of survival (survival) HR=0,72 [95%Cl, 0,19-2,67]

probabilities (%) vs. Time
(Mortality).

test, p:0.63 HR=0.72 (95%CI, 0.19-2.67)). exitus (p>0.05).
Mortality

100

99
i 98
§ —— clopidogrel
@ 97 — ticagrelor
7]

96

95

94 1 1 1 1
0 50 100 150 200

Time(days)

Number at risk
Group: clopidogrel

86 81 81 81 0
Group: ticagrelor
94 920 90 90 0
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DISCUSSION

In this study, we found the use of ticagrelor with fibrinolytic
treatment was similar to clopidogrel in terms of MACCE,
mortality, myocardial infarction, target artery revascularization,
stroke, and severe bleeding (p>0.05).

Despite the decrease in the use of fibrinolytic in STEMI patients
worldwide, fibrinolytic therapy continues to maintain its impor-
tance because there are still hospitals far from a PCI-capable
center. As a result, updated information about STEMI patients
treated with fibrinolytic is always needed. Although ticagrelor
therapy provides many benefits compared to clopidogrel in
reducing major cardiovascular events (MACE) in patients
undergoing pPCI, data on its use with fibrinolytic are limited
(27-29).

Therefore, new guidelines urge dual antiplatelet treatment with
aspirin and clopidogrel in combination to fibrinolytic therapy in
patients with STEMI (1,5,14,15). Use of ticagrelor was not
recommended within 24 hours of fibrinolytic therapy due to the
paucity of clinical studies supporting the safety of using ticagre-
lor with fibrinolytic in guidelines (1,5,14,15). Clinical studies of
ticagrelor in STEMI patients receiving fibrinolytic have been
done to fill this knowledge gap (16-20). Patients over 75 years
of age were excluded from these studies, and some patients
were switched to ticagrelor after using clopidogrel as first-line
therapy. Ticagrelor was not advised for patients over 75 years of
age treated with fibrinolytic.Our study is the first clinical trial to
compare ticagrelor with clopidogrel simultanecously received
with fibrinolytic in STEMI patients, including patients over 18
years of age (including 75 years of age), patients with CKD, and
patients receiving rivaroxaban. The parameters in Table I in
STEMI patients did not differ or correlate according to the
P2Y12 inhibitor used, indicating no confounding effects
between the patient groups (p>0.05). There was no difference or
correlation between both the groups in terms of above 75 years
of age, demographic and clinical characteristics, laboratory
findings, left ventricular ejection fraction, MI type, GRACE risk
score, symptom to needle time, failed thrombolytic ECG criteria,
recurrent MI, BARC bleeding, and mortality (p>0.05). In STEMI
patients younger than 75 years of age, similar TIMI major bleed-
ing was detected within 30 days of a late switch from clopidogrel
to ticagrelor after fibrinolytic therapy compared to patients who
continued on clopidogrel (16).

According to the TREAT study, the 12-month major cardiovascu-
lar event rates of ticagrelor and clopidogrel were similar in
fibrinolytic-treated STEMI patients younger than 75 years of age
(17). Welsh RC et al., found that switching from clopidogrel to
ticagrelor after fibrinolysis was associated with reduced recurrent
ischemic events at one year. Additionally, in this study, there were
no substantial differences between major bleeding and intracere-
bral hemorrhage (18). In the MIRTOS study, there was no
substantial difference between the ticagrelor and clopidogrel
treated randomized groups of STEMI patients receiving fibrino-
lytic therapy in terms of MACE and major bleeding events (19).
Coner A. et al., determined that switching from clopidogrel to
ticagrelor at 48 hours following fibrinolytic administration was
similarly safe (MACE and major bleeding) in patients (20). In our
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study, there was no difference in patients aged 18-75 year groups
including the risks of; in-hospital death, fatal bleeding, barc
bleeding type (3-5/1-2), intracranial bleeding, mortality, stroke,
target vessel revascularization, and recurrent mi in those treated
with ticagrelor compared with clopidogrel (p>0.05). There was
no statistically significant difference between the ticagrelor and
clopidogrel groups of major bleeding and mortality (major bleed-
ing: Log-rank test, p:0.77 HR=1.23 (95% CI, 0.31 - 4.79) (mortal-
ity: Log-rank test, p:0.63 HR=0.72 (95%) CI, 0.19-2.67). We
found that the concomitant administration of ticagrelor in STEMI
patients who preferred pharmacoinvasive reperfusion therapy
was safe for six months.

In a clinical study evaluating the factors affecting the in-hospital
mortality of patients given fibrinolytic for STEMI, it was found
that patients who developed mortality had high rates of CKD,
diabetes mellitus (DM), GRACE score, Killip class 3-4, and had
low LVEF found (30). Although the group of CKD patients using
clopidogrel was associated with mortality in our study, it was not
linked to patients using ticagrelor (p:0.051 p:0.99). There was no
correlation between LVEF value, GRACE risk score, age, and
history of diseases with mortality. Although the use of ticagrelor
was not linked to major bleeding in patient groups with a high
GRACE risk score, the use of clopidogrel was associated with
increased major bleeding. Therefore, we determined that ticagre-
lor administration in addition to fibrinolytic therapy is safer than
clopidogrel in patients with high GRACE risk scores. Consider-
ing its relationship with mortality, although major bleeding in
patients using clopidogrel was not associated with mortality,
major bleeding in the group of patients using ticagrelor had
higher mortality.

In a trial comparing the effectiveness and safety of ticagrelor
against clopidogrel in STEMI patients aged 75 and up, ticagrelor
was linked to a lower risk of major cardiac and cerebrovascular
events (MACCE) (31). However, it did not differ in terms of
1-year mortality and bleeding events. While there was no associ-
ation with stroke in patients over 75 years of age using clopido-
grel, it was linked to stroke in patients using ticagrelor (p>0.05
p<0.05, respectively). There is a paucity of evidence on the use of
P2Y12 inhibitors in addition to fibrinolytic treatment in STEMI
patients with chronic kidney disease (16,17). Studies have
excluded patients with CKD (16,17). Since the administration of
fibrinolytic in CKD patients is not a major contraindication, we
included CKD patients in our study. Information in the literature
regarding the use of fibrinolytic in CKD patients is generally
based on experience with patients given alteplase (TPA) due to
ischemic blood flow. There are currently no clinical studies
comparing the use of ticagrelor and clopidogrel in CKD patients
undergoing fibrinolytic treatment for STEMI (32,33). Although
there are studies in the literature that reported increased major
bleeding and mortality in CKD patients treated with fibrinolytic
agents for ischemic stroke, there are also studies that concluded
that CKD did not affect adverse outcomes such as major bleeding
and death. In our study, although GFR <60 mL/min/1.73 m?, was
not associated with major bleeding and mortality in patients using
ticagrelor, an increase was found in major bleeding and mortality
in those using clopidogrel. We found that ticagrelor is a safer
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alternative than clopidogrel in CKD patients medicated with
fibrinolytic. In STEMI patients, Mega JL et al. discovered that
using aspirin, clopidogrel, or rivaroxaban decreased the risk of
mortality, heart attack, or stroke owing to cardiovascular events,
and there was no substantial elevated risk of lethal bleeding when
compared to placebo (34). No patients were using fibrinolytic in
this clinical study, nor were there any use of ticagrelor. Our study
compared ticagrelor and clopidogrel in patients using rivaroxaban
revealed no relationship with major bleeding and mortality.
Co-administration of a potent antiplatelet agent such as ticagrelor
along with fibrinolysis may result in an increased risk of bleeding.
While the MACCE and major bleeding results of studies to date
have been encouraging, evidence for concomitant use of ticagre-
lor and fibrinolytic is still lacking. The studies have done so far
may encourage more comprehensive studies. Limitations: Four
patients were ruled out of the research due to the difficulty of
following up on patients whose places of residence changed. Due
to the 6-month follow-up of our patients, we could not comment
on the 12-month effects. The most rigorous way to evaluate the
benefits of treatment is through randomized controlled clinical
trials. Due to the small number of patients, our results cannot be
generalized but may be informative for future large-scale
randomized clinical trials.

CONCLUSION

In STEMI patients, regardless of being over or under 75,
ticagrelor therapy given concurrently with fibrinolytic therapy
is comparable to clopidogrel including all mortality, major
cardiovascular events, stroke, recurrent MI, target artery revas-
cularization, and major bleeding. In conclusion, compared to
clopidogrel, ticagrelor shows a similar safety profile over six
months in STEMI patients treated with fibrinolytic.
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Evaluation with A/B Scan Ultrasonography of
the Anterior Chamber, Posterior Chamber and
Vitreous in Patients with Blunt Eye Trauma

Kiint G6z Travmali Hastalarda On Kamara,
Arka Kamara ve Vitreusun A/B Scan
Ultrasonografi ile Degerlendirilmesi

ABSTRACT

Objective:

To detect common Ultrasonography (USG) findings in patients with blunt ocular trauma and
compare them with clinical findings.

Material and Methods:
The anterior chamber depth, lens thickness, axial length and scleral thickness values were
measured with USG (Aviso, Quantel Medical, Clermont-Ferrand, France).

Results:

In this study, we included 44 eyes of 44 patients; 77% of blunt ocular trauma patients were male
and 31% were in the 20-40 age group. The most common cause of trauma was branch hit (23%).
The most common examination findings were eyelid ecchymosis (60%) and hyphema (29%).
Intravitreal hemorrhage (15%) and retinal detachment (4%) were the most common USG
findings. Initial percentage of best-corrected visual acuity is 0.1 (1 Logarithm of the Minimum
Angle of Resolution (logMAR)) and worse was 27%. This value decreased to 6% with medical
or surgical treatments at the first month examination. There was no statistically significant differ-
ence between the initial, first week, and first month measurements of axial length, anterior cham-
ber depth, lens thickness and scleral thickness (p = 0.724, 0.724, 0.717, 0.717, respectively).

Conclusion:

This study emphasizes the importance of USG in blunt ocular trauma and comparing the clinical
findings showed that blunt trauma can damage ocular structures in different severities. The final
result depends on the severity of the injury and the application of appropriate treatment.

Key Words:
Ocular trauma, Blunt ocular trauma, Ultrasonography
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oz

Amag:

Kiint okiiler travmali hastalarda sik goriilen Ultrasonografi
(USG) bulgularmi saptamak ve klinik bulgularla karsilagtirmak.

Gerec ve Yontemler:
On kamara derinligi, lens kalinlig1, aksiyal uzunluk ve sklera
kalinlik degerleri USG (Aviso, Quantel Medical, Clermont-Fer-
rand, France) ile dl¢iildii.

Bulgular:

Toplam 44 hastanin 44 goziiniin dahil edildigi bu calismada,
kiint okiiler travmali hastalarm % 77’si erkekti. Hastalarm %
31°120-40 yas arasindaydi. En sik travma nedeni dal ¢arpmasiy-
di (% 23). En ¢ok goriilen muayene bulgusu ise sirastyla kapak
ekimozu (% 60) ve hifemaydi (% 29). Vitre i¢i kanama (% 15)
ve retina dekolmani (% 4) en sik goriilen USG bulgularini
olusturmaktaydi. Baslangic en iyi diizeltilmis gérme keskinligi
0,1 (1 Logarithm of the Minimum Angle of Resolution
(logMAR)) ve daha kotii olanlarn orant % 27 iken, birinci ay
kontrollerinde bu oran yapilan medikal veya cerrahi tedaviler ile
% 6’ya gerilemistir. Hastalarin USG ile 6l¢iilen aksiyel uzunluk,
6n kamara derinligi, lens kalinligt ve sklera kalinliginda
baslangig, birinci hafta ve birinci ay arasinda istatistiksel olarak
anlamli bir farklilik saptanmamigtir (sirasiyla p = 0,724; 0,724;
0,717, 0,717).

Sonugc:

Kiint okiiler travmada USG’ nin Oneminin vurgulandigi ve
klinik bulgularin karsilastirildigi bu calisma kiint travmanin
okiiler yapilara degisik siddetlerde zarar verebilecegini ve nihai
sonucun yaralanmanin siddetine, yaralanan g6z segmentine,
uygun tedavi yonteminin uygulanmasi ve uzun vadeli komp-
likasyonlarin takibine bagli oldugunu géstermistir.

Anahtar Kelimeler:
Okiiler travma, Kiint okiiler travma, Ultrasonografi

INTRODUCTION

Eye injuries are one of the most common causes of vision loss
or decrease and affect the quality of life. Even the simplest
ocular traumas cause pain and discomfort, leading to loss of
workforce, care and treatment costs. Despite the advances in
diagnosis and treatment methods, eye traumas continue to be
socially and economically serious (1). Blunt ocular trauma can
occur during industrial work as an occupational accident, as a
sports accident, in-home accidents, or as part of in-vehicle
accidents. Depending on these, temporary or permanent vision
loss may develope (2).

The patient may not be able to open their lids due to severe pain
or swelling, and this may make direct examination impossible.
Since the 1950s, Ultrasonography (USG) has been used as a
painless and noninvasive evaluation method of the traumatized
globe. Today, with the advent of high-frequency probes and
color Doppler USG has become a vital imaging modality in the
evaluation of the traumatized globe and provides valuable

information that is often not available by other means (3). USG
has revolutionized the diagnosis and treatment of the trauma-
tized eye, especially in opaque ocular media. Clinical examina-
tion of the posterior segment may be limited in anterior segment
injuries that cause opacity such as hyphema and corneal edema.
Traumatic posterior segment pathologies such as vitreous
hemorrhage or vitritis may also limit the diagnostic information
obtained from clinical examination. In these cases, control of
the eye with USG can show pathological changes and guide us
to the necessary treatment, so it is considered an important
diagnostic and prognostic tool (4, 5).

The study aims to detect common USG findings in patients with
blunt ocular trauma and compare them with clinical findings.

MATERIAL and METHODS

Forty-four consecutive patients with blunt ocular trauma admit-
ted to Akdeniz University Hospital between 2015 and 2017
were included in this prospective study. The study protocol was
approved by the Akdeniz University Hospital Clinical Research
Ethics Committee. The study was carried out by the Declaration
of Helsinki. Written informed consent was obtained from each
patient. The study was conducted in accordance with research
and publication ethics  (Date: 23.07.2014, Number: 337).
All patients underwent comprehensive ophthalmic examination
with a history of blunt trauma. Visual acuity was measured with
a Snellen chart and converted to Logarithm of the Minimum
Angle of Resolution (logMAR) and slit lamp and non contact
lenses were used for the anterior segment and fundus examina-
tion. Intraocular pressures of the patients were recorded with a
noncontact tonometer (Nidek NT-2000 NCT, Nidek CO, LTD.,
Hiroishi Gamagori, Aichi, Japan).

Patients with a history of penetrating ocular trauma or chemical
burns and patients who did not have pathological findings after
slit-lamp examination and USG were excluded from the study.
All patients underwent B-scan USG to evaluate the posterior
segment of the eye with AVISO A/B scan USG (Aviso, Quantel
Medical, Clermont-Ferrand, France).

Patients' gender, age, cause of trauma (stone hit, metal object
hit, bottle hit, branch hit, ball hit and after falling), examination
findings (ecchymosis, corneal edema, hyphema, cataract,
iridodialysis, zonular dialysis, commotio retina, vitreous hemor-
rhage, retinal detachment), USG data (axial length, anterior
chamber depth, lens thickness, scleral thickness) at the first
examination, first week, and first month were recorded and
compared.

Statistical Analysis

Statistical analysis was performed using SPSS version 18.0
software (SPSS Inc. Chicago IL USA). Fisher's exact test, t-test,
and Pearson chi-square test were used to compare groups. A p
value below 0.05 was considered statistically significant.

RESULTS

A total of 44 eyes of 44 patients were included in the study. 34
(77.3 %) of all patients were male, 10 (22.7 %) were female, 24
(54.5%) patients had left eye trauma, and 20 ( 45.5 %) patients
had right eye trauma. The mean age of the patients was 40.93 +
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20.97 (6-82) years. The most common causes of blunt ocular
injuries were branch fragments (23%) and metal object injuries
(21%). Afterward, blunt ocular trauma was caused by beating
(14%), other (11%), stone (11%), ball (9%), falling (7%), and
bottle hit (4%) injuries, respectively. Other causes included
plastic foreign body injury in 2 patients, in-vehicle traffic
accident in 1 patient, out of vehicle traffic accident in 1 patient,
and injury after heel strike in 1 patient (Table I).

Table I : Frequency and Percentage of Causal Factors

Frequency and Percentage of Causal Factors Number (%)
Branch 10 (23)
Metal object 9(21)

Beat 6(14)

Other 5(11)

Stone 5(11)

Ball 409

Falling 3N

Bottle 24

The most common anterior segment findings after trauma were
found to be lid ecchymosis (60%), hyphema (29%), corneal
edema (27%), traumatic cataract (11%), zonular dialysis (11%),
iridodialysis (9%). On the other hand, commotio retinal detach-
ment was seen in 11% of the patients, vitreous hemorrhage in
15%, and retinal detachment in only 2 patients (4%). USG was
used to detect structural changes that could not be detected by
clinical examination, especially in an opaque environment;
vitreous hemorrhage and retinal detachment were the most
common USG findings (Table II).

Table II : Frequency and Percentage of Findings by Total Cases

Findings Number (%)
Lid ecchymosis 27 (60)
Hyphema 13 (29)
Corneal Edema 12 (27)
Traumatic Cataract 5(11)
Zonular Dialysis 5(11)
iridodialysis 4(9)
Commotio Retina 5(11)
intravitreal Hemorrhage 7(15)
Retinal Detachment 2(4)

Visual acuity was 0.6 (0.22 logMar) or better in 16 patients
(36%), but visual acuity was 0.1 (1 logMar) or worse in 12
patients (27%) and perception was positive. At the first month
follow-up, the number of patients, having visual acuity 0.6 (0.22
logMar) and better, increased to 30 (69%), the number of
patients having visual acuity 0.1 (1 logMar) and worse,
decreased to 3 (6%). One of these patients had retinal detach-
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ment and vitreous hemorrhage accompanying choroidal detach-
ment, another patient had optic nerve avulsion, and 3 patients
having corneal edema that did not regress after traumatic
cataract surgery. It was observed that there was a statistically
significant increase in the first examination’s mean visual acuity
if it’s compared to the first week and first month (p = 0.01).
There was no statistically significant difference between the
patients' axial length, anterior chamber depth, lens thickness,
and scleral thickness measured by USG between the first exam-
ination, first week, and first month follow up (Table III).

Table I11: Comparison of USG measurements

First Examination  First Week  First Month p Values
Axial length 23.29 mm 2326mm 2324 mm 0.724
Anterior chamber depth 3.39 mm 3.23 mm 3.23 mm 0.724
Lens thickness 4.00 mm 3.9 mm 3.9 mm 0.717
Sclera thickness 1.03 mm 1.03 mm 1.01 mm 0.717

mm= milimeters

DISCUSSION and CONCLUSION

Causes such as inability to open the eyelids after blunt ocular
trauma, hyphema, traumatic cataract development, or vitreous
hemorrhage may make the evaluation of the posterior segment
difficult or impossible. Although clinical findings suggest a
complication such as retinal detachment, orbital USG is
required for a comprehensive posterior segment evaluation.

In our study, the incidence of eye injury was almost three times
more common in men (77.3%) than in female patients (22.7%).
Especially in the young age group, male patients 20 to 40 years
of age (31%) constituted the group in which blunt ocular
traumas were encountered most frequently. As in our study,
Elshafie et al.(6) and Pai et al.(7) also reported that blunt ocular
trauma was seen more intensely in males . They reported that,
unlike our data, it was mostly encountered between the ages of
10-20 (31% and 28%, respectively). When we look at the
causes, Pai et al.(7) stated that the most common cause was
motor vehicle accidents (28%), but similar to the results of
Elshafie et al. 6 (27%), in our study, it was seen that the most
common cause was branch hit (23%). According to these
results, a higher rate of ocular scarring in younger men
compared to older individuals or women, was probably due to
more risky jobs and the different categories of sports they do. It
has been seen that the probability of scaling is higher and it is
often caused by branches, metal objects or stones. In another
study, it was observed that blunt eye traumas were more
common especially in children and young adult males (8). In
that study 38% of the traumas were caused by falling, 32%
during play, 14% due to work accident, 9% to beating, 6% to
traffic accident. It is stated that these accidents are preventable.

As well as the young population, blunt trauma after falls is
frequently encountered in the elderly population. In a study,
open globe injuries in the population over 70 years of age were
examined and blunt trauma was found to play an important role
(9). It’s found that it is mostly related to falls, with a female
predominance (in contrast to the male predominance in the
young group) and a poor visual prognosis. It’s concluded that to
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prevent this condition, care should be taken to educate elderly
patients and their caregivers on how to prevent falls.

A blunt eye injury can affect any structure of the eye. The most
common finding in our study was valve ecchymosis with a rate
of 60%. Pai et al.(7) also found that 62.5% of patients injured by
blunt ocular trauma, similar to our study, showed signs of
ecchymosis and edema on the eyelids. However, Elshafie et
al.(6) showed that lid ecchymosis only represents 14% of cases,
unlike this current study. Hyphema was found to be a common
complication occurring in 29 % of patients with blunt injuries,
whereas in some other studies this rate was found to be approxi-
mately 50 % (2, 6, 10). We consider that the difference in results
can be explained by exposure to objects larger than the globe
volume in most cases.

The most common findings detected in USG were intravital
hemorrhage (15%) and retinal detachment (4%). Although
trauma is the most common cause of vitreous hemorrhage in
young patients, most causes of vitreous hemorrhage in the
general population are non-traumatic (diabetic retinopathy,
retinal vein occlusion, posterior vitreous detachment) (11, 12).
Commotio retinal, also known as Berlin edema, may also occur
after recent blunt eye trauma. Studies have shown that this
injury is present in 9% to 14% of orbital blowout fractures (13).
In our study, 11% of patients had commotio retina. Retinal
edema in these cases were resolved completely without the need
for treatment. Trauma is the most common cause of retinal
detachment in children and is responsible for approximately
10% of detachments in the general population (14). While
retinal detachment was observed at the rate of 4% in our study,
this rate was 21% in the studies of Elshafie et al.(6).

USG is a device that is frequently used after trauma because it is
available in many clinics and is easily accessible. Nowadays,
optical coherence tomography can be used as an effective
method to show retinal damage in addition to USG. However, in
order to obtain good quality optical coherence tomography
images, there should be no opaque media, which is encountered
in most blunt traumas. In such cases, ultrasound gains impor-
tance in providing us with information about the damage. In a
recent study, optic coherence tomography and optical coherence
tomography angiography images were compared between
traumatized eyes and contralateral eyes of the patients with
blunt ocular trauma (15). Although there were no evident
findings on fundus examination or structural spectral
domain-optical coherence tomography changes, optical coher-
ence tomography angiography demonstrated a significant
decrease in retinal deep capillary plexus vessel density of the
eyes effected by blunt ocular trauma. These findings show that
microvascular changes can be observed after blunt trauma that
cannot be detected on examination and optical coherence

tomography. In conclusion blunt trauma can cause significant
abrupt deterioration of the eyeball, causing more serious
damage than appears clinically. As long as there is no penetra-
tion or globe rupture, even if there are pathological eye findings
due to trauma, no difference was observed in the USG measure-
ments of the anatomical structures of the eye, such as anterior
chamber depth, lens thickness, axial length, scleral thickness
and in serial follow-ups up to 1 month. Despite blunt eye
trauma, good visual acuity can be achieved in the majority of
patients after 1 month of follow-up or appropriate surgical
intervention (69%). USG guides us in the treatment by allowing
us to look at the posterior segment of the eye even in an opaque
environment such as corneal edema, traumatic hyphema,
opaque lens and vitreous hemorrhage, which prevents the
diagnosis of eye pathology in the injured eye. This study
showed that blunt trauma can damage ocular structures with
varying degrees of severity, and the final outcome depends on
the severity of the injury, the injured eye segment, the appropri-
ate treatment modality, and the follow-up for long-term compli-
cations.
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Oosit Maturasyonu Siirecinde Global DNA
Metilasyonunun Degisimi

Alteration of Global DNA Methylation in the
Oocyte Maturation Process

oz

Amag:

Bu calismada, global DNA metilasyonunun Germinal Vezikiil (GV) asamasindan Metafaz 11
(MII) asamasina kadar olan oosit maturasyonu siirecinde degisim gosterip gostermediginin
ortaya konulmasi amaglanmistir.

Gerecg ve Yontemler:

Bu calismada, 4 haftalik Balb/C farelerinin GV ve in vivo MII oosit evreleri arasindaki global
DNA metilasyonu farki immiinofloresan yontemi kullanilarak incelendi. Bu amagla GV ve MII
asamasindaki oositlerde 5-metil sitozin (5SmC) isaretlemesi sonrasi Zeiss LSM-880 Airyscan
konfokal mikroskopta alinan optik kesitlerinden elde edilen goriintiilerden Image-J yazilimi
kullanilarak hesaplanan sinyal yogunluklar1 degerlendirildi.

Bulgular:

Global DNA metilasyonu, 5-metil sitozin (5mC) isaretlemesi sonrasi degerlendirildiginde, GV
asamasindaki oositlerde, ¢ekirdek bolgesinde gozlemlenirken, MII asamasindaki oositlerde
metafaz plagina uygun lokasyonda oldugu izlendi.

Global DNA metilasyonunun goreceli sinyal yogunlugu degerlendirildiginde; MII asamasinda
GV asamasina gore 3,2 katlik istatistiki olarak anlamli bir azalma oldugu saptandi. Bu azaligin
birinci mayoz sonrast DNA miktarindaki azalmaya bagli olup olmadigi i¢in yapilan hesaplamalar
da bunun sadece DNA miktarindaki azalmadan kaynaklanmadigini gosterdi.

Sonug:

Oositlerde, GV asamasina kiyasla MII evresinde global DNA metilasyon seviyesinin ii¢ kattan
daha fazla azalmis olmasi, fertilizasyon Oncesi oositteki DNA metilasyonunun gesitli
mekanizmalarla kontrol edildigini ve bunun fertilizasyon dinamiginde onemli olabilecegini
gostermistir.

Anahtar Sézciikler:
Epigenetik, Global DNA metilasyonu, Oogenez, Oosit
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ABSTRACT
Objective:
In this study, it was aimed to reveal whether alteration of global

DNA methylation occurs or not during the oocyte maturation
from Germinal Vesicle (GV) to Metaphase 11 (MII).

Material and Methods:

The difference in global DNA methylation between the GV and
in vivo MII oocyte stages of 4-week-old Balb/C mice was
examined by using the immunofluorescence method. For this
purpose, oocytes at GV and MII stages were labeled with
anti-5-methyl cytosine (SmC) antibody and images from optical
sections taken with Zeiss LSM-880 Airyscan confocal micro-
scope were obtained. Signal intensities of the images were
digitalized and calculated by using Image-J software.

Results:

When the global DNA methylation was evaluated after 5-meth-
yl cytosine (5mC) labeling, SmC signals were observed in
nucleus of GV stage oocytes, whereas at metaphase plate of MII
stage. Relative signal intensities of global DNA methylation
were evaluated, and statistically significant (p<0.0001) 3.2-fold
decrease was found at MII stage compared to GV. Calculations
aiming to reveal whether this significant decrease depended on
the reduction in the amount of DNA after meiosis I or not,
showed that the decrease in global DNA methylation may not be
caused by meiosis itself.

Conclusion:

The result that the global DNA methylation level was decreased
more than three times at the MII stage compared to the GV stage
oocytes suggests that DNA methylation is controlled by various
mechanisms, and this may have vital role in fertilization dynam-
ics.

Key Words:
Epigenetics, Global DNA methylation, Oogenesis, Oocyte

GIRIS

Memelilerde oogenez ve erken donem embriyo geligimi
stireglerinde epigenetik mekanizmalarin gérev aldigi bilinmek-
tedir (1). Epigenetik mekanizmalar, dogrudan veya dolayli
olarak gen ifadesini kontrol etmektedir. Dogrudan gen ifadesini
kontrol eden siireglerden bir tanesi DNA metilasyonudur. DNA
metilasyonu, genomdaki CpG (sitozin fosfat guanin) ya da CpG
olmayan bolgelerdeki sitozin niikleotidlerinin besinci karbon
atomuna metil grubu eklenmesi ile gergeklestirilir (2). DNA
metilasyonunda siirdiirme ve de novo metilasyon olmak iizere
iki farkli mekanizma gorev almaktadir. Her iki mekanizmay1 da
DNA Metil Transferaz (DNMT) enzimleri katalizler. Bu iglem-
lerde metil grubu vericisi S-adenozil-L-methionin (AdoMet)’dir
(3). Bugiine kadar memelilerde DNMT1, DNMT2, DNMT3A,
DNMT3B, DNMT3C ve DNMT3L olmak iizere alt1 farkli DNA
metil transferaz enzimi tanimlanmisti. DNMT enzimleri,
yapisal olarak N-terminal diizenleyici bolge, C-terminal katali-
tik domain ve merkezi baglayici domain olmak tizere {i¢ ana
domainden olugmaktadir (4). N-terminal domain DNMT’lerin

hiicre i¢i yerlesimlerini belirler ve metile olmamis ve
yari-metile DNA zincirlerinin tanimlanmasini saglamaktadir.
Ayrica, N-terminal  bdlge ¢ogalan  hiicre  niikleer
antijen-baglayan (PBD), niikleer yerlesim sinyali (NLS),
sitozin-zengin ¢inko parmak baglayan (ATRX), polibromo
homoloji (PHD) ve tetrapeptid kromatin baglayan domainleri de
icermektedir (5, 6). PBD domaini, DNMT’lerin DNA sekansi
ve PCNA proteini ile iliski kurmasini saglarken PHD domaini
replikasyon catalinda yeni DNA zinciri sentezini uyarmaktadir
(7,8). C-terminal domain 10 farkli motif igermektedir. Bu 10
motifin altis1 (I, IV, VI, VIII, IX ve X) evrimsel olarak korun-
mus olup, her birinin metilasyon siirecinde yapisal bir gorevi
bulunmaktadir. Ugiincii DNMT bélgesi olan merkezi baglayici
domain, lizin-glisin dipeptid tekrarlarindan olugmakta olup N
ve C-terminal bolgeleri arasinda yapisal baglayicilik iligkisi
kurmaktadir (4).

Primordial germ hiicresinden (PGH) olgun (MII) oosite kadar
gelisen oositlerin epigenetik ve transkripsiyonel degisiklikler
gosterdigi bilinmektedir (9). PGH’sinde genom ¢apinda DNA
demetilasyonu, gonadal kabartiya ulastiktan hemen sonra
meydana gelmektedir. Puberte dncesi oositlerde DNA metilas-
yon seviyesinin besinci giinden on besinci giine kadar artig1 ve
olgun GV oositte maksimum seviyeye ulastigr bilinmektedir
(10). Fertilizasyon sirasinda global demetilasyon gergeklesir.
Fertilizasyondan sonra ise paternal genom hizli bir sekilde
demetilasyona ugrarken maternal genomun demetilasyonu pasif
gergeklesir (11). GV asamasindan MII maturasyonuna kadar
DNMTT1, 3a, 3b ve 31 seviyelerinin artig1 yapilan ¢alismalarla
gosterilmistir (12, 13). Ote yandan global DNA metilasyonunun
degisimine iliskin literatiirde g¢eliskili ifadeler s6z konusudur.
Bu ¢alismada, folikiilogenez siirecinde oosit gelisiminde 6nemli
degisiklikler gosterdigi bilinen global DNA metilasyonunun,
oosit mayozu siirecinde GV’den MII asamasina gegen siiregte
nasil etkilendiginin ortaya konulmasi amaglanmistir. Bu gerge-
vede, in vivo elde edilen GV ve MII oositler ¢alisma kapsamin-
da degerlendirilmis ancak MI oositler in vivo olarak elde
edilemedigi i¢in ¢aligma dis1 tutulmustur. Bulgularimiz, GV
asamasina kiyasla MII asamasindaki metilasyon miktarinin ii¢
kattan daha fazla azaldigini ortaya koymustur.

GEREC ve YONTEMLER

Deney Hayvanlar:

Bu ¢alisma Ankara Universitesi Hayvan Bakim ve Kullanim
Kurulu tarafindan onaylandi (Protokol no: 2020-17-145). Calis-
ma kapsaminda Ankara Universitesi Tip Fakiiltesi Arastirma
Hayvanlar1 Laboratuvart Birimi'nden 4 haftalik disi Balb/C
fareler (n =18) kullanildi. Tiim fareler, yiyecek ve suya sinirsiz
erisim ile barindirldt ve 12 saatlik aydinlik/karanlk
dongiisiinde tutuldu. Her gruptaki deney tekrarlari teknik ve
biyolojik tekrar baz alinarak hesaplandi. Istatistiksel olarak
degerlendirme yapilabilmesi igin en az ii¢ deney tekrar
planlandi.

Oositlerin Toplanmas: ve Fiksasyonu

Germinal vezikill agamasindaki (GV) oositleri toplamak i¢in
sakrifiye edilen farelerin ovaryumlari GMOPS (Vitrolife,
10130) medyumu igerisine alindi. Ardindan stereo mikroskop
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altinda insiilin enjektor ignesi ile pargalanmasi gerceklestirildi
ve oositlerin medyum igerisine ¢tkmasi saglandi. Daha sonra
medyum icerisindeki GV oositler mikropipet ile toplanip
etrafindaki graniiloza hiicreleri mekanik olarak uzaklagtirildik-
tan sonra %4 PFA (paraformaldehit) i¢erisine alinarak 20 dakika
fikse edildi. Siire sonunda oositler %2 BSA (sigir serum
albumin) igeren PBS (fosfat tamponlu tuzlu su, yikama
soliisyonu) igerisine alinarak boyama agsamasina kadar +4°C’de
muhafaza edildi. in vivo metafaz II (MII) asamasindaki oositleri
toplamak igin farelere 5 IU Gebe Kisrak Serum Gonadotropini
(Pregnant Mare Serum Gonadotropin, PMSG, Abbexa,
abx260389) enjeksiyonundan 48 saat sonra 5 IU Insan Koryo-
nik Gonadotropini (Human Chorionic Gonadotropin, hCG,
Sigma CG-10) uygulandi. On dort saat sonra fareler sakrifiye
edildi ve tuba utarinalar GMOPS (Vitrolife, 10130) medyumu
icerisine alindi. Ardindan Stereo mikroskop altinda insiilin
enjektor ignesi ile tuba uterinalari patlatildi ve MII oositlerinin
medyum igerisine ¢ikmasi saglandi. Ardindan 1 mg/ml konsant-
rasyondaki hiyaliironidaz soliisyonu (Sigma, H-4272) icerisinde
en fazla 20 saniye siirecinde mikropipet yardimiyla oositlerin
etrafindaki kumulus hiicreleri uzaklastirildi. Hiyaliironidaz
enzimini uzaklastirmak i¢in kumulus hiicreleri uzaklastirilmis
oositler GMOPS (Vitrolife, 10130) medyumundan gegirilerek
yikand1. Ardindan yukarida anlatildigi sekilde fikse edilip
boyama asamasina kadar bekletildi.

immiinoﬂoresan Boyama

GV ve in vivo MII oositler PBS i¢inde hazirlanan %1 Tween-20
(v/v) (Sigma-Aldrich, ABD) ile oda sicakliginda 15 dakika
permeabilize edildi. Permeabilizasyonun ardindan oositler oda
sicakliginda 30 dakika boyunca 2 mol/L HCI i¢inde bekletildi.
Ardindan PBS ile yikanip 60 dakika boyunca oda sicakliginda
bloklama soliisyonunda (%20 (v/v) normal kegi serumu (Vector
Laboratory, ABD) ve %0,1 (v/v) Tween-20 (Sigma-Aldrich,
USA) igeren PBS) tutuldu. Bloklama isleminin ardindan
oositler 5SmC (1:100; Cell Signaling, USA; 28692S) primer
antikoru igerisine alinarak gece boyu +4°C’ de inkiibe edildi.
Primer antikor ile inkiibe edilme isleminin ardindan oositler
3x10 dakika yikama soliisyonuyla (PBS-%2 BSA) yikand1 ve
floresan isaretli sekonder antikor igerisine (Alexa-488 konjuge
anti-tavsan antikoru (Kat. No: A-11094, Invitrogen, ABD))
aktarilarak 2 saat 37°C’de karanlik ortamda inkiibe edildi.
Sonrasinda 3x10 dakika PBS-%2 BSA iginde yikanan oositler
35 mm’lik cam tabanli petri kaplarma konulan 4 pL'lik PBS
damlalarina alind1 ve tizeri parafin yag1 (OVOIL, 10029, Vitro-
life) ile kapatildi. Zeiss LSM-880 Airyscan konfokal
mikroskopta (Zeiss, Almanya) incelemeler yapildi. Floresan
proba uygun olarak 488 nm lazer hatt1 kullanildi. Tim lazer ve
tarama parametreleri referans histogram kullanilarak optimize
edildikten sonra sabit tutuldu. Iki boyutlu (X-Y) ve ii¢ boyutlu
(X-Y-Z) analizlerde piksel ¢oziiniirliigii tim goriintiilerde sabit
tutuldu. Z aksinda 5-metil sitozin sinyalinin baslangi¢ ve bitis
yerlerinden 1 pm araliklarla optik kesitler alind1 ve Zen Black
programinda kesitler bir araya getirilerek tek bir goriintii
olusturacak sekilde birlestirildi. Birlestirilen goriintiilerden elde
edilen sinyaller Image-J (NIH, ABD) yazilimi kullanilarak
dijitallestirildi ve ardindan ayni yazilimin Goériintii Hesaplama
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fonksiyonu kullanilarak sinyal yogunluklar: elde edildi.
Istatiksel Analiz

Tim deneyler ii¢ kez tekrarlandi. Gruplar arasindaki farklilik
GraphPad Prism 6.0 yazilimi kullanilarak Student'in t testi ile
degerlendirildi ve p<0,05 istatistiksel olarak anlamli kabul
edildi.

BULGULAR

Bu calismada global DNA metilasyonunu degerlendirmek
amactyla, anti-5-metil sitozin (5SmC) antikoru ile kromozom
tizerinde metillenmis CpG ve non-CpG bdlgeleri isaretlendi.
GV oositlerde SmC sinyali, kromatinler iizerinde gozlemle-
nirken, MII oositlerde mayoz mekigi iizerindeki kromozomlar-
da gozlemlendi (Sekil 1A).
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Sekil 1. SmC isaretlemesi. A. immiinfloresan sonuclari. Mikrograflardaki yesil
sinyal GV ve MII gruplarindaki global DNA metilasyonunu gostermektedir. B.
Goreceli toplam global DNA metilasyon diizeyi (p<0,0001). GV; Germinal
Vezikiil, MII; Metafaz II, Olgiim cubugu=10 pm.

Ayrica gozlemlenebilen kutup cisimciklerinde SmC sinyalinin
varligr izlendi. Immiin isaretleme protokolii geregi kullanilan
HCT’in oositlerin zona pellusida tabakasini eritmesinden dolay1
MII oositlerin bir kisminda kutup cisimcigi izlenemedi ve bu
nedenle ayrica kutup cisimcigi sinyal analizi yapilamadi. Ote
yandan kutup cisimcigi gozlenebilen MII oositlerin kutup
cisimciklerinde de yogun global DNA metilasyonunun varligi
saptandi (Sekil 2).
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5mC + DIK

Sekil 2. Kutup cisimciginde ve metafaz plaginda SmC varligi. Ok: Kutup
cisimcigi, Ok basi: Metafaz plagi, Olgiim ¢ubugu=10 pm.

Global DNA metilasyonunu hesaplamak ic¢in calismamizda
degerlendirilen GV asamasindaki oositlerin (n=39) ortalama
goreceli SmC sinyal degerinin MII evresindeki oositlerden
(n=65) 3,2 kat fazla oldugu gozlemlenmistir (p<0,0001) (Sekil
IB). GV asamasindaki oosit mayozunu tamamlamamis bir
asamadayken MII asamasinda ilk mayoz bolinmeyi tamam-
landig1, dolayisiyla toplam DNA miktarinin yariya diistigi
bilgisi 151¢1nda; SmC sinyalindeki azalmanin mayoz bdliinmeye
bagli olup olmadig1 sorusu giindeme geldi. Bu gergevede, GV
asamasindaki sinyal yogunluklarinin yarisi (DNA miktarmin
yartya inecegi gercegiyle) hesaplanarak elde edilen veri MII
asamasindan elde edilen veriyle karsilastirldiginda saptanan
yaklasik 1,6 katlik azalmanin istatistiki olarak anlamli oldugu
bulundu (p<0,0007).

TARTISMA

Genomda gerceklesen epigenetik modifikasyonlardan biri olan
DNA metilasyonunun, oositlerin gelisimi, bliylimesi ve olgun-
lasmasi ile oogenez ve embriyogenez sirasinda erken embri-
yonik gelisim i¢in dnemli bir rolii oldugu bilinmektedir (14).
Literatiirde, olgun GV oosit asamasina yaklastikca ve oosit
biiyiidiik¢e global DNA metilasyonunun artig1 ifade edilmistir
(9, 10). GV asamasindan MII maturasyonuna kadar ise, global
DNA metilasyonunun artmaya devam ettigi ve MII agamasina
gelindiginde en iist seviyeye ulasabilecegi on goriilmiistiir (1,
12, 15, 16). DNA metilasyonunun sadece CpG adalarinda degil,
ayni zamanda CpG adalar1 disindaki (non-CpG) sitozinlerde de
gergeklestigi  ve  oositlerin - global DNA  metilasyonu
dinamiginde non-CpG bélgelerinin 6nemli bir katkist oldugu
bilinmektedir (17). Smallwood ve arkadaslari, CpG bolgel-
erindeki DNA metilasyonunu degerlendirmis ve metillenen
CpG’nin tim CpG’lere oranim1 kiyasladiklarinda MII
evresindeki DNA metilasyonunun GV evresine gore anlaml
derecede yiiksek oldugunu bulmuslardir (18, 19). Ote yandan

calismalarinda tim DNA’daki metilasyon degisimi goste-
rilmemistir. Saadeh ve arkadaglarinin kaleme aldiklar1 derleme
makalede GV’den MII agsamasia dogru global metilasyonun
artigina iligkin bir ¢izim Smallwood ve arkadaslarinin bulgulari
referans gosterilerek sunulmus olmakla birlikte o ¢alismada
global DNA metilasyonunun degerlendirilmedigine dikkat
etmek gereklidir (20). Costello ve arkadaslar1 yapmis olduklar1
calismada CpG diniikleotid igerigi yiiksek olan ve fare
genomunda fazlaca bulunan intrasisternal A partikiiliiniin (IAP)
CpG adalarindaki metilasyon seviyesini incelemis ve GV evre-
sine kiyasla MII agamasinda DNA metilasyonunun azaldigini
gostermislerdir (21). Yine ¢esitli calismalarda CpG bdlge-
lerindeki DNA metilasyonu degerlendirilerek GV’den MII
asamasina gecildiginde CpG bolgelerindeki metilasyonun
azaldig1 gosterilmistir (13, 22). Ote yandan, insan oositlerinde
yapilan bir ¢aligmada, non-CpG bdlgelerindeki DNA metilas-
yonunun GV evresine kiyasla MII oositlerinde fazla oldugu
bulunurken, CpG bdlgeleri incelendiginde ise iki evre arasinda
anlaml bir fark gézlemlenmemistir (23). CpG veya non-CpG
bolgelerindeki DNA metilasyonunun ayri ayri degerlendirildigi
bu caligmalar, GV’den MII'ye gecis siirecinde tiim DNA’da
global metilasyonunun nasil degistigi sorusunun dogmasina
neden olmaktadir.

Yukaridaki arastirmalardan farklt olarak, bu caligmamiz
kapsaminda, GV ve MII asamalarindaki oositlerde hem CpG
hem de non-CpG bélgelerindeki toplam metilasyonu gostermek
icin SmC diizeyleri degerlendirilmis ve global DNA metilasyon
seviyesinin MII evresinde GV asamasindaki oositlere kiyasla ii¢
kattan daha fazla bir azalma gosterdigi izlenmistir. Bilindigi
iizere, Profaz I asamasindaki GV oositin kromozom sayist
mayoz I béliinmesini tamamlamasiyla yariya diismektedir (24).
Dolayisiyla MII asamasindaki oosit, GV oositin yaris1 kadar
DNA’ya sahiptir. Bu bilgiler dogrultusunda, DNA metilas-
yonunun hig¢ etkilenmemesi halinde, MII oositlerdeki metilas-
yon diizeyinin, GV oositin yaris1 kadar olmas1 6n goriilebilir. Bu
fikir dogrultusunda GV evresindeki elde ettigimiz metilasyon
degerlerinin yarisini alarak (ilk mayoz sonunda DNA miktarinin
yartya diismesi nedeniyle) MII evresindeki metilasyon deger-
leriyle ayrica bir karsilastirma daha yaptigimizda; yine bu
degerin MII oositlerinden elde edilen degerden anlaml
derecede yiiksek oldugunu hesapladik (p<0,0007). Bu konuyla
ilgili iki olasilik olabilecegini 6n gérmekteyiz. Birincisi, kutup
cisimcigine daha fazla metillenmis DNA’nin atiliyor olmast;
ikincisi, MII asamasina gegiste demetilasyonun gerceklesebi-
lecegi. Birinci hipotezle iliskili literatiir taramasinda, MII oosit
ile birinci kutup cisimciginde metilasyon seviyesi ve dagilim-
larmin benzerlik gosterdigini ortaya koyan calismalar soz
konusudur (25, 26). Bu nedenle, bu azalis kutup cisimcigine
aktarilan metillenmis DNA miktariyla ve kromozom sayisinin
yartya diigmesiyle agiklanamayabilinir. Dolayisiyla GV’den
MII oosit evresine gegis stirecinde global DNA metilasyonunun
cesitli mekanizmalarla azaltilabilecegini n goriiyoruz.
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SONUC

Sonug olarak, bu ¢alisma, GV ve MII asamalarinda olan fare
oositlerinin global DNA metilasyon farkini ortaya koymaktadir.
Bu verinin ortaya konulmasi, literatiirdeki geliskili verilerin
tekrar degerlendirilmesi ve global DNA metilasyon dinamiginin
oosit maturasyon siirecine etkisinin daha iyi anlasilabilmesi
acisindan 6nem arz etmektedir. Bulgularimizin gosterdigi GV
asamasindan MII asamasina gecis siirecinde metilasyon diizey-
lerinin azalmasinda goérev alan faktor ve yolaklarmn ortaya
konulmasini saglayacak yeni ¢aligmalara gereksinim vardir.

Etik Komite Onay1:

Bu arastirma, ilgili tiim ulusal diizenlemelere, kurumsal politi-
kalara ve Helsinki Bildirgesinin ilkelerine uygundur ve Ankara
Universitesi Hayvan Deneyleri Yerel Etik Kurulu tarafindan
onaylanmistir (Protokol no: 2020-17-145).

151

Siikiir G. ve ark. PV METRRIZ B (1EH)

Yazarlarin Katkisi :

Calismanin konsepti ve dizaynt: OC. Verilerin toplanmasi ve
islenmesi: GS, NB. Verilerin analizi ve yorumlanmasi: OC, GS,
NB.Literatiir arastirmasi: OC, GS, NB.

Makalenin yazimi: OC, GS, NB.Kritik gozden gegirme: OC,
GS, NB.Yaymlanacak versiyonun nihai onayi: OC, GS, NB.

Cikar Catismasi:
Yazarlar herhangi bir ¢ikar ¢atismasi olmadigini beyan eder.

Finansman:
Bu calisma TUBITAK 120S175 mali destekleri ile tamamlan-
mistir.
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Comparison of the Results of Electrocautery
and Scalpel Use in Abdominal Midline
Incisions

Abdominal Orta Hat Insizyonlarda
Elektrokoter ile Bistiiri Kullanim Sonuclarmin
Karsilastirilmasi

ABSTRACT

Objective:

Scalpel is the conventional instrument for laparotomy incisions. Electrocautery, on the other
hand, can offer potential advantages such as blood loss, incision time, postoperative pain. In this
study, we aimed to compare the clinical results of electrocautery and scalpel in abdominal
midline surgical incisions.

Material and Methods:

One hundred forty-six cases who underwent elective abdominal midline incision between
January 2020 — December 2021 were included in the study. The patients were divided into two
randomized groups as electrocautery (n: 78) and scalpel (n: 68). The incision dimensions,
incision time and blood loss during incision were noted intraoperatively. Postoperative pain and
wound infection were recorded.

Results:

The age and sex distribution was similar in the two groups. Incision time (seconds) in the electro-
cautery group (35.4+18.1) (57.6+25.3) was significantly shorter compared with the time in the
scalpel group (p<0.001).The amount of bleeding was lower in the electrocautery group
(p<0.001). Postoperative day 1 VAS score was significantly higher in the scalpel group however,
the day 5 VAS score was higher in the electrocautery group (respectively; p<0.013 and p<0.001).
There was no difference between the two groups in terms of postoperative wound complications
(p>0.05).

Conclusion:

Abdominal midline skin incisions performed by electrocautery are associated with faster and less
blood loss compared with the incisions using scalpel. There was no difference between the two
methods in terms of postoperative wound complications. The pain score of the scalpel on postop-
erative day 5 was lower than the pain score of the electrocautery.

Key Words:
Electrocautery, Scalpel, Midline laparotomy, Skin Incision

531



GV R 22 NIE8] Albeniz G. et al.

oz

Amag:

Laparotomi insizyonlarinda geleneksel enstriiman bisturidir.
Elektrokoter ise kan kaybi, insizyon siiresi, postoperatif agri
gibi potansiyel avantajlar sunabilmektedir. Bu ¢alismada
abdominal orta hat cerrahi insizyonlarda elektrokoter ile bisturi-
nin klinik sonuglarini karsilastirmayi amagladik.

Gereg ve Yontemler:

Ocak 2020 — Aralik 2021 tarihleri arasinda elektif karin orta hat
cilt insizyonu yapilan 146 olgu ¢alismaya dahil edildi. Hastalar
elektrokoter (n:78) ve bistiiri (n:68) olmak {izere iki randomize
gruba ayrildi. insizyon boyutlari, kesi siiresi ve kesi sirasindaki
kan kaybi intraoperative olarak kaydedildi. Ameliyat sonrasi
agr1 ve yara enfeksiyonu kaydedildi.

Bulgular:

Yas ve cinsiyet dagilimu iki grupta benzerdi. Insizyon siiresi(sn)
elektrokoter grubunda (35,4+18,1) bistiiri grubuna (57,6+25,3)
gore anlamli 6l¢tide daha kisaydi (p<0,001).

Kanama miktari elektrokoter grubunda daha diisiiktii (p<0,001).
Postoperatif birinci giin VAS skoru, bistiiri grubunda anlamli
ol¢tide daha yiiksek iken besinci giin VAS skoru elektrokoter
grubunda daha yiiksekti (sirasiyla; p<0,013 ve p<0,001).
Postoperatif yara komplikasyonlar: agisindan iki grup arasinda
fark yoktu (p>0.05).

Sonug:

Elektrokoter ile uygulanan abdominal orta cilt insizyonlari
bisturiye gore daha hizli ve daha az kan kaybr ile iliskilidir.
Postoperatif yara komplikasyonlar agisindan iki metod arasin-
da fark yoktur. Bistiirinin postoperatif besinci giin agr1 skoru
elektrokotere gore daha diistiktiir.

Anahtar Kelimeler:
Elektrokoter, Bistiiri, Orta hat insizyon, Cilt insizyon

INTRODUCTION

Surgical skin incisions are conventionally performed mostly
using a scalpel. Diathermy provides an important alternative to
scalpel with the advantage of hemostasis for skin incisions.
There is no consensus in the literature regarding the safety and
efficacy of the electrocautery versus scalpel in skin incisions
(1). Electrocoagulation, the ability to provide intraoperative
hemostasis, is widely used by surgeons in the separation of
subcutaneous tissue, fascia and muscle layers. Despite this, it
has currently not been preferred for skin incisions due to the
concern of electric burns that it can cause on the skin.

On the other hand, scalpel was the standard method for surgical
incisions until electrosurgical instruments were discovered
because it had the advantage of reaching a controlled incision
depth and with no possibility of electric burns. In experimental
studies, it has been shown that the use of cautery has conse-
quences such as high wound site infection rates and low wound
tension force (2). Soballe et al. found that there was an increase
in induration in the wound incision lips and infection in the

wound site, and poor tissue healing due to the use of electrocau-
tery (3). In contrast, in various other studies, it has been
observed that the complication rates of the use of scalpel with
electrocautery are similar, there is less bleeding, shorter incision
time and lower postoperative pain with electrocautery (4-6).
This study aimed to compare the results of the use of electrocau-
tery with scalpel, which are conventionally used in midline
incisions in abdominal surgery.

MATERIALS and METHODS

The present prospective study was performed on 146 patients
who underwent midline incision for abdominal surgery between
January 2020 and December 2021. This study was approved by
the Ethics Committee of the Istanbul Kartal Liitfi Kirdar City
Hospital (approval number: 2022/514/221/5). All procedures-
performed in studies involving human participants were in
accordance with the ethical standards of the institutional and/
organizational research committee and with the 1964 Helsinki
Declaration and its later amendments or comparable ethical
standards. Informed written consents were obtained from the
patients. Patients over 18 years who underwent elective abdom-
inal surgery (such as gastrointestinal surgery, hepatobiliary
surgery, and umbilical surgery) were included in the study.
Cases with a previous history of abdominal midline incision
(such as incisional hernia, recurrent cancer surgery), cases with
emergent abdominal surgery, cases under the age of 18, cases
with an immunocompromised, cardiac pacemaker, and cases
who did not agree to participate in the study were excluded from
the study.

The patients were divided into two randomized groups; the
Cautery group and the Scalpel group. The patients were
randomized as electrocautery for one week and scalpel for one
week in sequential order. The age, sex, incision length (cm),
incision depth (cm), wound area (cm2), incision time (seconds),
actual incision time (sec/cm2), the amount of bleeding from the
incision (ml), postoperative wound complications, and the
postoperative day 1 and day 5 Visual Analog Scale (VAS),
(0-10) scores of the patients were recorded. The wound area was
calculated according to the formula = incision length (cm) /
incision depth (cm). Actual incision time was calculated accord-
ing to the formula = incision time (sec) / wound area (cm2). The
amount of bleeding that occurred during the incision was calcu-
lated by measuring the weight of gauze swabs. In all cases, 4x4
cm gauze swabs were used, and each 1 g weight gain in gauze
on a sensitive digital scale was considered 1 ml of blood.

All cases were operated under general anesthesia. The abdomi-
nal region was washed and dried with 7.5% povidone-iodine
before surgical intervention. Prophylactic intravenous adminis-
tration of 1 g of cefazolin was performed in all cases. The opera-
tions were performed by two specialized general surgeons.

In the scalpel group, the incision of all layers of the skin and
subcutaneous tissue was made using a disposable scalpel of the
appropriate size. In the cautery group, incisions were made with
a standard diathermy pen electrode (Beybi, Turkey). In both
groups, hemostasis was achieved with the help of electrocautery
after opening the peritoneum. Abdominal fascia was closed with
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looppolyglyconate (Maxon; DavisandGeck, Gosport, UK) and
the skin incision was closed with a 3-0 polypropylene (Prolene;
Ethicon, USA) suture.

Statistical Analysis

Statistical analyses were performed using the Statistical
Package for the Social Sciences (SPSS) version 25.0 program.
The suitability of the variables for normal distribution was
examined by histogram graphs and using the Kolmogor-
ov-Smirnov test. The mean, standard deviation and median
values were used in presentation of the descriptive analyses.
Categorical variables were compared with the Pearson
Chi-Square Test. Kolmogorov-Smirnov test assessed normality
of quantitative data distribution. Quantitative data, not normally
distributed, were compared with the Mann-Whitney U test. If
data is normally distributed, independent samples t-test were
used. Cases where the P-value was below 0.05 were evaluated
as statistically significant results.

RESULTS

A total of 146 patients, including 77 men and 69 women with a
mean age of 50.65 years were enrolled in the study. There were
78 patients in the cautery group, and 68 patients in the Scalpel
group. The mean incision time was 45.8+24.4 sec, incision
length was 11.8+3.5 cm, incision depth was 4.9+1.4 cm, wound
area was 2.6+1.0 cm2, actual incision time was 20.3+12.2
sec/cm2 and bleeding amount was 9.4+7.6 ml in all patients
included in the study. The postoperative wound site infection
developed in 12 patients and postoperative seroma developed in
39 patients (Table I). No electrocautery or scalpel-related organ
injury occurred in any of the cases in our study.

Table I: The demographic, surgical and clinical features of all cases.

Meants.d / n (%)

(Age(year) 50.65+14.9

Male 71
Sex

Female 69

Cautery 78
Incision method

Scalpel 68
Incision time (sec) 45.8+24.4
Incision length (cm) 11.8+3.5
Incision depth (cm) 49+1.4
\Wound site (cm?) 2.6x1.0
Real incision time (sec/cm?) 20.3£12.2
Bleeding amount (ml) 9.4+7.6
Postoperative wound site infection 12(8.2)
Postoperative seroma 39(26.7)
Postoperative VAS score (Day 1) 6.7£1.5
Postoperative VAS score (Day 5) 42+1.1
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There was no difference between cautery and scalpel groups in
terms of age, sex, incision length and incision depth (p>0.05).
The incision time and the actual incision time were significantly
shorter in the Cautery group (p<0,001). The amount of bleeding
was significantly lower in the Cautery group (p<0.001).Postop-
erative day 1 VAS score was significantly higher in the scalpel
group however the day 5 VAS score was higher in the Cautery
group (respectively; p<0.013 and p<0.001), (Table II).

Table II: Comparison of the electrocautery and scalpel groups.

Electrocautery Scalpel group | P

group Meants.d /n | Meants.d / n

(%) (%)
Age(year) 52.6+13.7 51.8+15.6 0.849
Sex (F/M) 38/40 31/37 0.706
Incision time (sec) | 35.4+18.1 57.6+25.3 <0.001°
Incision length (cm) | 11.5+3.4 12.1+3.6 0.2172
Incision depth (cm) | 4.8+1.4 5.0£1.5 0.270*
Wound site (cm?) 2.6+0.98 2.6+1.1 0.7612
Real incision time

15.849.2 25.6+13.1 <0.0012
(sn/cm?)
Bleeding amount

5.9+1.9 13.449.5 <0.0012
(ml)
Postoperative VAS

6.4+1.4 7.0£1.6 0.0132
score (Day 1)
Postoperative VAS

4.5+0.95 3.8+1.3 0.001°
score (Day 5)
Postoperative 4(5.1) 8(11.7)

0.145°
wound site infection
Postoperative 25 (32.0) 14 (20.6)
0.118°

seroma

*Mann Whitney U Test; PChi-square test

The rate of change in the postoperative VAS score between the
incision techniques was compared with the analysis of repeated
measurements. Accordingly, there was a significantly higher
decrease in the VAS from day 1 to day 5 in the scalpel group
(p:0.001). There was no significant difference between the two
groups in terms of postoperative wound site infection and
seroma (p>0.05).

DISCUSSION

Since Albrecht Theodor Middeldorpf performed the first electri-
cal surgical procedure using galvanocautery in 1854, the
electrocautery developed and plays an important role in surgical
hemostasis has become an important instrument in the operating
room, regardless of the procedure performed (7). The electro-
cautery which has become an integral part of modern surgery,
depends on an alternating current that causes cleavage/coagula-
tion without damaging nearby tissues (8). The safety and effica-
cy of the electrocautery in separating the subcutaneous tissue
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and muscle layers is well known. However, the use of electro-
cautery in skin incision is still a matter of debate.

Surgeons detect postoperative wound site infection in abdomi-
nal surgery with a frequency of 15-25% (9). In our study, there
was no significant difference between electrocautery and
scalpel groups in terms of wound site infection. In a study with
240 patients conducted by Johnson et al., the rate of postopera-
tive wound site infection was found to be similar in both
methods (10). Similarly, Groot et al., also reported that electro-
cautery did not increase the risk of wound site infection (5).
Researchers reported in a meta-analysis involving 6422 partici-
pants that the postoperative wound complication rate of electro-
cautery was similar to the rate of scalpel (11). However, ingui-
nal hernioplasty, head, neck, breast, hemiarthroplasty surgeries
were also included in addition to abdominal incision cases in the
study. On the other hand, in order to reduce possible biases, our
study was conducted in a homogeneous patient population in
which only abdominal midline incisions were used.

We foundin our study that the time required to complete the
incision was shorter in the use of electrocautery than the time
required in scalpel. Chrysos et al., in cases of elective hernio-
plasty; Johnson et al., in their studies conducted in elective
laparotomy cases, came to the same conclusion with our study
(10,12). In contrast, in a double-blinded randomized controlled
trial, it was reported that the incision time of scalpel and electro-
cautery use was similar (13). However, in a systematic review
conducted by Charoenkwan et al. in 2012, it was concluded that
there is inadequate reliable evidence for suggesting that electro-
cautery reduces the incision time (14).

The coagulation mode feature present in the electrocautery
significantly reduces blood loss by ensuring hemostasis. In the
present study, we found that the average blood loss was lower in
the electrocautery group compared to the blood loss in the
scalpel group. Kearns et al. reported that blood loss during the
incision time was significantly lower in cases of elective
midline laparotomy (15). Kumar et al., examined 80 patients
who had undergone head and neck surgery and found that
electrocautery significantly reduced blood loss during incision
(16). In our study, the postoperative day 1 pain score was similar
in both groups. However, the day 5 pain score was higher in the
electrocautery group. Chrysos et al., stated that the use of
scalpel increased the pain more in the postoperative period
compared to the use of electrocautery and that more analgesic
drugs were needed (12). Prakash et al., reported that the use of
scalpel or electrocautery caused no significant difference in
terms of pain in any postoperative period (13). It has been
suggested in the literature that the lower pain score of electro-
cautery can be explained by the thermal destruction of cutane-
ous nerve endings, just like in full-layer burns (11, 17).

Limitations

The limitations of our study were that it was a single-center
study, there was need for postoperative analgesics, the force of
wound tension and the cosmetic satisfaction of the patients were
not evaluated. We also accept that comparing the two methods
in terms of incisional hernia development by making patient
follow-ups longer is the other limitation.

CONCLUSION

In the light of the increasing clinical evidence, as a conclusion,
electrocautery, which is an effective instrument in hemostasis, is
a safe and effective surgical instrument as scalpel in abdominal
midline incisions. With the data obtained from this study, we
observed that electrocautery does not increase the risk of early
wound complications, has the advantages of shorter incision
time and less blood loss.
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Bakim Vericilerde Ozgecilik Davranislarmim
Psikolojik Dayaniklilik ve Bakim Yiikiine Etkisi

ABSTRACT

Objective:

This study was conducted to investigate the predictive effect of altruistic behaviors on psycho-
logical resilience and care burden in caregivers of cancer patients.

Material and Methods:

The study consisted of 194 caregivers of 194 patients with cancer who were treated at the Hema-
tology-Oncology Service, Day Treatment Center and General Surgery Service of Dokuz Eyliil
University Hospital. The study data were collected by using four data collection tools, namely
Patient and Caregiver Information Form, Altruism Scale, Resilience Scale for Adults, and
Clinically Adapted Zarit Caregiver Burden Scale. The mean score of caregivers was 74.96+12.02
on the total Altruism Scale, 129.86+23.72 on the total Resilience Scale for Adults and
30.20+13.05 on the total Zarit Caregiver Burden Scale.

Results:

A statistically significant and positive correlation was found between caregivers’ scores on the
altruism scale and resilience scale (p<0.01). The increase in altruistic behavior scores increased
the resilience score (p<0.05). It was found that 24.1% of the variance in the level of caregivers’
resilience was caused by the variance in the level of their altruistic behavior. A statistically signif-
icant and negative correlation was found between caregivers' scores on the Altruism Scale and
the Zarit Care Burden Scale (p<0.01). An increase in altruistic behavior scores caused a decrease
in the level of caregiver burden (p<0.05). It was determined that 13.2% of the variance in the
level of caregivers’ care burden was caused by the variance in their altruistic behavior.

Conclusion:

It was concluded that altruistic behaviors in caregivers of patients with cancer increased psycho-
logical resilience and reduced the burden of care. Nurses can take on an active role in increasing
altruistic behavior that has an important role in the provision of effective care by caregivers.
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Amag:

Bu ¢alisma, kanser hastalarinin bakim vericilerinde 6zgecilik
davranislarinin  psikolojik dayaniklilik ve bakim yiikiine
yordayict etkisini incelemek amaciyla yapildi.

Gerec ve Yontemler:

Aragtirmaya Dokuz Eyliil Universitesi Hastanesi Hemato-
loji-Onkoloji Servisi, Giindiiz Tedavi Merkezi ve Genel Cerrahi
Servisi’nde tedavi goren 194 kanser hastasinin 194 bakim
vericisi alinmigtir. Caligmada veri toplama formu olarak, Hasta
ve Bakim Verici Tanitim Formu, Ozgecilik Olgegi (00),
Yetiskinler I¢in Psikolojik Dayaniklilik Olgegi (YPDO) ve
Klinige Uyarlanan Zarit Bakim Yiikii Olcegi (ZBYO) olmak
lizere dort veri toplama aract kullanilmistir.

Bulgular:

Bakim vericilerin Ozgecilik Olgegi toplam puan ortalamast
74,96+12,02, Yetiskinler Igin Psikolojik Dayamiklilik Olgegi
toplam puan ortalamasi 129,86+23,72 ve Zarit Bakici Yik
Olgegi toplam puan ortalamasi 30,20+13,05 olarak bulunmus-
tur. Bakim vericilerin; 6zgecilik dlgegi puanlart ile psikolojik
dayaniklilik 6l¢egi puanlar arasinda istatistiksel olarak anlamli
ve pozitif yonlii bir iliski bulunmustur (p<0,01). Ozgecilik
davranisi puanlarinda meydana gelen artisin  psikolojik
dayaniklilik puanmi artirdigi saptanmistir (p<0,05). Bakim
vericilerde meydana gelen psikolojik dayaniklilik diizeyindeki
degisimin %24,1’inin bakim vericilerin 6zgecilik davraniglari
diizeyinde meydana gelen degisimden kaynaklandigi tespit
edilmistir. Bakim vericilerin Ozgecilik Olgegi puanlar ile Zarit
Bakim Yiikii Olgegi puanlari arasinda ise istatistiksel olarak
anlamli ve negatif yonli bir iliski bulunmustur (p<0,01).
Ozgecilik davranmis1 puanlarinda olusan bir artisin bakim yiikii
diizeyinde azalmaya neden oldugu saptanmistir (p<0,05).
Bakim vericilerin bakim yiikii diizeyinde meydana gelen
degisimin %13,2’sinin bakim vericilerin 6zgecilik davraniglar
diizeyinde meydana gelen degisimden kaynaklandigi tespit
edilmistir.

Sonugc:

Kanser  hastalarmin ~ bakim  vericilerinde  6zgecilik
davranislarinin psikolojik dayaniklilik diizeyini artirdigi, bakim
yiikii diizeyini ise azalttigi sonucuna ulagilmistir. Hemsireler
bakim vericilerin etkin bakim vermelerinde 6nemli rolii bulunan
6zgecilik davraniglariin bakim vericilerde goriilmesinde etkin
rol alabilirler.

Anahtar Sozciikler:
Bakim vericiler, Ozgecilik, Psikolojik Dayaniklilik, Bakim
yiikii, Hemsirelik

INTRODUCTION

Cancer is a disease that disrupts harmony, creates stress, and
affects the quality of life for patients who are diagnosed with
this disease and their families (1). A caregiver is a person who
helps a person that is in need of physical care and struggles with
a disease free of charge. Due to the uncertainty of the course of
the disease and the treatment process, people who provide care
for the patient as well as patients with cancer are affected physi-
cally, emotionally, and socially. Factors such as the extension of
care given to the patient and the patient's condition negatively
affect the care provided for the patient and reduce the quality of
life of caregivers (2). The involvement of caregivers in a holistic
care approach is a very distressing and challenging process for
caregivers. The caregiver can take on an unrequited self-sacri-
fice role when he/she feels intimacy and love towards the sick
person (3.,4).

The concept of altruism, which is integrated into the concept of
sacrifice, is a moral attitude and view that accepts self-sacrifice
for the good of others as a principle without expecting a benefit
and is based on the idea and belief that the main responsibility
of each person is to devote themselves to society and other
people. At the same time, it involves behaviors that the person
exhibits autonomously of his/her own will only for the benefit
of others without expecting anything in return. The idea of
sacrificing oneself to help others has long attracted attention
(5,6). The origin of the concept of altruism, which is at the
center of medical practice, goes back to the Hippocratic Oath.
The concept of altruism, which was first introduced by the
French positivist philosopher Auguste Comte in the early
nineteenth century, is also a fundamental component of most
religious traditions (6,7). Altruism is influenced by factors, such
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as "empathy", "degree of kinship", "attachment styles", "help-
fulness", "voluntariness", "compassion", and "tolerance". This
concept is praised by all major religions. For example, in
Deuteronomy, the fifth book of the Torah, the 15th verse reads
"You will open your hand for him and you will certainly meet
his needs" (5). In some studies, it has been argued that high
kinship supports altruism. Regarding this, Darwin said, "I
believe the difficulty, though overwhelming, is lessened or
disappears when it is remembered that the choice can be applied
to the family" (5).

Altruistic individuals engage in many positive social behaviors,
such as helping others, taking responsibility, making donations,
self-sacrificing, devoting themselves to others and society,
being compassionate, being fair and democratic, having
tolerance, being responsible, and being charitable (6). All these
factors affect the concepts of resilience and burden of care in
caregivers.

The concept of resilience is defined as the ability of individuals
to positively adapt to negative situations, such as exposure to
significant health problems, a past trauma or threat, or familial
or relational problems, to keep things under control, to
overcome the problem, and to continue living in a positive way
(8,9). Various studies have shown that patients with cancer, as
well as their relatives, experience depression, anxiety, and
psychological distress. In a study, it was found that lack of
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social support and depression affected resilience negatively
(10). Altruistic behavior is an important factor in coping with
unfavorable conditions healthily and increases resilience. There
is a positive relationship between altruistic behavior and life
satisfaction, and the predictor of life satisfaction is altruism.
Therefore, while exhibiting an altruistic attitude, the individual
simultaneously contributes to his mental health and becomes
more resilient and satisfied with his current life. It has been
determined that altruistic behavior has a positive relationship
with psychological well-being (11). Uzar-Ozgetin and Dursun
reported that resilience had direct and indirect effects on the
quality of life and care burden in caregivers (12).

Depression and anxiety are negative effects of care burden. The
term caregiver burden is expressed as the physical, psychoso-
cial, or financial responses that can be experienced during the
provision of care (13). Provision of home care for patients with
cancer disrupts the routines of family members and causes the
disease to enter the lives of family members completely. There-
fore, the balance of the family may deteriorate and a role change
or loss of role may occur in family members. This situation may
increase the stress in the family of the patient with cancer (14).
Family member caregivers have reported problems that may
occur in various situations, such as uncertainty about social
roles, limitations in daily activities, nervousness in marriage and
family relationships, distress, and deterioration in physical
health (13). In a study by Branstatter et al., it was found that
increased sacrifice in family member caregivers of palliative
care patients was a meaning-preserving factor in the lives of
caregivers (15). In the study of Parmaksiz (2020), it was found
that altruism increased resilience (11).

Holistic care service forms the basis of nursing, which is a
profession that helps maintain and develop the health of the
family and the individual in society and aims to treat illness,
rehabilitate the sick, and improve the quality of life in any case.
Identification of factors affecting altruism, resilience, and the
burden of care by the nurse who provides care for patients with
cancer and is in constant communication with the caregivers of
patients with cancer, and accordingly, conduction of interven-
tions to increase altruistic behavior in caregivers of patients
with cancer may be effective in increasing the resilience of
caregivers and reducing the burden of care. It is thought that the
altruistic behavior of individuals who provide care for patients
with cancer will have a predictive effect on individuals’
resilience and care burden. However, there are no research
results on this subject. Therefore, this study will provide new
data on this topic for the literature. This study was conducted to
examine the predictive effect of altruistic behavior on resilience
and care burden in caregivers of patients with cancer.

MATERIAL and METHODS

Ethical Considerations:

In accordance with the principles of the Helsinki Declaration, at
the outset, necessary permissions were obtained from Dokuz
Eyliill University Ethics Committee for Non-Interventional
Studies (date: April 12, 2021; protocol number: 6116-GOA;
decision number: 2021/12-10), the head of the department of the
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related clinics where the research was conducted, and the
authors who conducted the Turkish validity and reliability
studies of the scales that were used in the study. In addition, oral
and written consent of the caregivers who volunteered to partic-
ipate in the research were obtained after they were informed
about the purpose of the research before the scales were applied.
This study was conducted in accordance with research and
publication ethics.

Design and Sample

This article was produced from the specialization thesis of
Aysegiil Ozge Sen at Dokuz Eyliil University Oncology Nursing
Department under the supervision of Ezgi Karadag. The study
data were collected via face-to-face interviews from the
caregivers of patients with cancer treated at the Hematolo-
gy-Oncology Service, Day Treatment Center, and General
Surgery Service of a University Hospital in western Turkey
between April and September 2021. The population of the study
consisted of caregivers of all patients with cancer treated at the
centers mentioned above, and the sample consisted of patient
relatives who volunteered to participate in the study and met the
inclusion criteria between April and September 2021. Accord-
ing to the inclusion criteria, the caregivers who could speak and
understand Turkish, were literate, provided care for a patient
with cancer for the first time, had been providing care for their
patient for at least three months, were a family member of the
patient, had no history of psychiatric disorder, and voluntarily
participated in the study were included in the study. To
determine the sample size, a power analysis was performed on
the G*Power-3.1.9.2 software package. In the power analysis, it
was determined that 194 individuals needed to be reached to
achieve 99% power at a significance level of 0.05 and a confi-
dence interval of 95%. The sample of the study consisted of 194
patients and their caregivers who met the study criteria.

Data collection tools

Data collection tools included a Patient and Caregiver Informa-
tion Form, the Altruism Scale, the Resilience Scale for Adults,
and the Clinically Adapted Zarit Caregiver Burden Scale.

The Patient and Caregiver Information Form

This form is a 20-item questionnaire that was created by the
researcher based on a literature review. It consists of questions
about the sociodemographic characteristics of patients and
caregivers (16-19).

The Altruism Scale

This scale was developed by Perry London and Robert K Bower
and was adapted into Turkish by Cantez, Askin, and Akbaba in
1991. The scale, which consists of a total of 20 questions, was
designed to measure four dimensions: family dimension, social
dimension, benevolence dimension, and responsibility dimen-
sion. Each dimension consists of 5 items. A high score on the
family sub-dimension indicates that the individual perceives
his/her relatives, himself, and his family as helpful; a high score
on the benevolence sub-dimension indicates that the person is
helpful; a high score on the responsibility sub-dimension
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indicates that the person takes responsibility at a high rate; a
high score on the social sub-dimension indicates that the person
participates in social activities. In the reliability study of the
Altruism Scale in Turkey, the relationship between even- and
odd-numbered questions on the scale was examined, and the
correlation coefficient between them was found as 0.81 and
significant (p<0.01) (20,21). In this study, Cronbach's alpha
coefficient was found as 0.866.

The Resilience Scale for Adults

This scale was developed by Friborg et al. (2005) and adapted
into Turkish by Basim and Cetin (2011). During the adaptation
study, confirmatory factor analysis was performed on the scale
by using two different samples (university students and bank
employees) to increase the generalizability level of the study
findings, and the 6-dimensional structure suggested by Fribog et
al.  was confirmed (}2=1104, df=480, y2/df=2.3;
RMSEA=0.055; TLI=0.90; CFI=0.91). The sub-dimensions of
the 33-item scale are perception of self, planned future,
structured style, social competence, family cohesion, and social
resources. Cronbach's alpha reliability values of the sub-dimen-
sions ranged between 0.66 and 0.81 for the student sample and
between 0.68 and 0.79 for the employee sample. Cronbach’s
alpha coefficient for the total scale was found as 0.86 for both
samples. In addition, test-retest reliability was found to range
between 0.68 and 0.81. The answers are scored between 1 and 5,
and items 1, 3,4, 8, 11,12, 13, 14, 15, 16, 23, 24, 25,27, 31, and
33 are reverse scored. High scores on the scale indicate high
levels of resilience (22,23). In this study, Cronbach's alpha
coefficient was found as 0.937.

The Clinically Adapted Zarit Caregiver

Burden Scale

The validity and reliability of the Turkish version of the ZCBS,
which was developed by Zarit, Reever, and Bach-Peterson in
1980, was conducted by Ozer, Yurttas, and Akyil (2012). The
scale was adapted to family caregivers of inpatients in internal
medicine and surgery clinics. The eigenvalue of the ZCBS,
which was reduced to 18 items, was found as 5.71 and the
variance as 55.05. Cronbach's alpha value of the ZCBS is .82 for
the test and .87 for the retest items. The test-retest coefficient of
stability (validity of the scale) is .72. Each item is scored
between 0 and 4, with 0 = never, 1 = rarely, 2 = sometimes, 3 =
quite often, and 4 = almost always. Total scores range from 0 to
72. The higher the total score is, the higher the caregiver burden
is. The scores are interpreted as follows: <30, no burden; 30-59,
moderate level of burden; >60, high level of burden (24,25). In
our study, Cronbach's alpha coefficient was found as 0.942.

Statistical Analysis

The data obtained in the research were analyzed on the SPSS
(Statistical Package for Social Sciences) for Windows 25.0
software package. Descriptive statistical methods (numbers,
percentages, means, and standard deviation values) were used in
data analysis. The normality of the data was checked by using
normality tests and kurtosis and skewness values. The analyses
included independent samples t-test, F test for comparison of

more than two groups, one-way analysis of variance (ANOVA),
Bonferroni test for post-hoc comparisons, Cronbach’s alpha
coefficient, Pearson correlation analysis, and linear regression
analysis.

RESULTS

In our study, 75.3% of caregivers were female and 24.7% were
male. The mean age of caregivers was 41.68+13.19, the mean
duration of the care was calculated as 400.84+54.38 (days).
Also, 75.3% of caregivers had high school education or above,
68% were married, and 32% were single. It was found that
45.9% of them were employed and that 54.1% were not
employed. Regarding the relation between the patient and the
caregiver, 28.4% of them were spouses, 37.6% were the
patient’s son or daughter, and 6.2% were the patient’s daugh-
ter-in-law or son-in-law. It was also found that 51.5% of the
caregivers were self-sufficient in caregiving, 46.9% received
support, and 50.5% of the caregivers had another dependent. In
addition, 19.6% of caregivers had a chronic disease, and the
most common chronic disease was hypertension. Apart from
these, 64.4% of caregivers lived in the same house with the
patient and 59.8% considered providing care as a duty, 42.3% as
a sacrifice, and 25.8% as an obligation. Furthermore, 7.2%
thought that providing care exhausted the caregiver (Table I).
The mean total scores obtained from scales were 74.96+12.02
for Altruism Scale, 129.86+23.72 for the RSA, and 30.20+13.05
for the ZCBS (Table II).

According to the analysis of the altruism scale, the social
sub-dimension scores showed a statistically significant differ-
ence according to education level (p<0.05). The scores of the
caregivers with a high school or above education were higher
(p: 0.048; t: -2.011). The responsibility sub-dimension scores
showed a statistically significant difference according to the
marital status of the caregivers (p<0.05). The scores of married
caregivers were higher than those of the single (p: 0.031; t:
2.182). The benevolence sub-dimension scores showed a statis-
tically significant difference according to the self-sufficiency
status of caregivers while they are giving care (p<0.05). It was
determined that the caregivers who stated that they were
self-sufficient while giving care had higher scores (p: 0.005; t:
2.844). The scores of caregivers on the social (p: 0.043; t:
-2.035) and benevolence (p: 0.002; t:-3.166) sub-dimensions
showed a statistically significant difference according to wheth-
er they received support while giving care. The scores of the
caregivers who received support for care were lower. The scores
of the caregivers who had other dependents in addition to the
patient who they provided care for on the benevolence sub-di-
mension showed a statistically significant difference (p<0.05).
The scores of the caregivers who had other dependents were
higher (p: 0.037; t: 2.106). The scores of caregivers on the
sub-dimensions of the altruism scale showed a statistically
significant difference according to whether they had chronic
diseases (p<0.05). The scores of the caregivers without chronic
diseases were higher (p: 0.002; t: -3.149). The social sub-dimen-
sion scores of caregivers who considered giving care as an
obligation showed a statistically significant difference (p<0.05).
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Table I : Descriptive and care-related characteristics of caregivers (n: 194)

Characteristics

Gender

Famale

Male

Age groups

18-39

255

40-54

Education

Literate

Primary school

High school and above
Marital status

Married

Single

Working status

Working

Non-working

Duration of care (min-maks / XSS)
(4.0-3650,0 / 400.84=54.38)
Degree of kinship with the patient
Spouse

Son/daughter
Son-in-law/dougher-in-law
Other family rember
Self-sufficiency status of
the caregivers

Sufficient

Insufficient

Whether the caregivers receive
support while giving care
Yes

No

Other dependents

Yes

No

Presence of a chronic disease
Yes

No

Chronic diseases
Hypertension

Diabetes

Asthma

Cardiovascular diseases
Other diseases

Characteristics

Whether the caregivers live in the same
house with the patient

Yes

No

Seeing caregiving as a duty
Agree

Disagree

Seeing as a sacrifice

Agree

Disagree

Seeing caregiving as an
obligation

Agree

Disagree

Thinking that caregiving
exhausts the caregiver
Agree

Disagree

162

146
48

86
72
36

41

146

132
62

89
105

55
73
12
54

100
94

91

103

98
96

38
156

125

116
78
82

112

50

14
180

%

75.3
247

443
371
18.6

36
211
75.3

459
54.1

284
37.6
6.2
278

515
485

46.9
53.1

50.5
495

19.6
80.4

9.8
6.2
21
15
72

64.4
356

59.8
40.2

423
5717

258
742

72
9238
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Table II: Descriptive statistics and reliability levels of the scores of caregivers
obtained from the altruism scale, the resilience scale for adults, and the Zarit
caregiver burden scale adapted to the clinic (n:194)

Scales Mean+SS Min- Max [}
Altruism Scale 74.96+12.02 41-100 0.866
Resilience Scale for Adults 129.86+23.72 56-165 0.937

Zarit Caregiver Burden Scale
Adapted to the Clinic 30.20+13.05 0-69 0.942

a : Cronbach’s alpha coefficient

The scores of the caregivers who considered giving care as an
obligation were lower (p: 0.015; t:-2.460) (Table III).

In this study, the scores of caregivers on the total ZCBS showed
a statistically significant difference according to caregivers’
education status, employment status, relation with the patient,
chronic disease status, and what it meant to provide care for
their patients (p<<0.05). It was found that the burden of caregiv-
ers who had primary school or below education was higher (p:
0.000; t: 3.699). Caregivers who did not work were found to
have a higher burden of care (p: 0.019; t: -2.367). In cases
where the caregiver was the patient’s daughter- or son-in-law,
the burden of care was found to be higher than in other relations
(p: 0.001; F: 5.363). The burden of caregivers who stated that
they were not self-sufficient in providing care was higher (p:
0.005; t: -2.848). The burden of caregivers who received
caregiving support was higher (p: 0.038; t: 2.087). It was found
that caregivers with chronic diseases had a higher burden of care
(p: 0.006; t: 2.768). Individuals who considered giving care as a
duty (p: 0.000; t: 3.915), who saw it as an obligation (p: 0.001;
t: 3.341), and who thought that providing care exhausted the
caregiver (p: 0.004; t: 3.300) had higher care burden (Table III).

In this study, the scores of caregivers on the total RSA (p: 0.028;
t: 2.211) and structured style (p: 0.000; t: -3.631) and perception
of self (p: 0.006; t: -2.793) sub-dimensions showed a statistical-
ly significant difference according to their education level
(p<0.05). The scores of the caregivers with high school or above
education were higher. The scores on the family cohesion
sub-dimension of the RSA showed a statistically significant
difference according to the marital status of the caregivers
(p<0.05). The resilience scores of married caregivers were
higher than those of the single (p: 0.011; t: 2.554). The scores of
caregivers on the structured style (p: 0.045; t: 2.016), planned
future (p: 0.036; t: 2.110), and perception of self (p: 0.006; t:
2.726) sub-dimensions showed a statistically significant differ-
ence according to their employment status (p<0.05). The scores
of working caregivers were higher than those of non-working
ones. The scores of caregivers on the total RSA and all its
sub-dimensions showed a statistically significant difference
according to whether they had a chronic disease (p<0.05). The
scores of caregivers with chronic diseases were lower. The
scores of the caregivers who considered giving care as a duty on
the total RSA (p: 0.023; t: -2.299), structured style (p: 0.018; t:
-2.387), perception of self (p: 0.041; t: -2.053), and social
resources (p: 0.004; t: -2.914) sub-dimensions showed a statisti-
cally significant difference (p<0.05). The scores of those who
stated that giving care was a duty were lower. The scores of the
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Tablo III: Comparison of the mean scores of caregivers on the total and sub-dimensions of the altruism scale and the total Zarit caregiver burden scale adapted to the
clinic according to their descriptive and care-related characteristics (n:194)

Descriptive and care-related

Altruism Scale Family Dimension Social Di B lence Dil Responsibility Di Zarit Caregiver Burden
characteristics of caregivers Scale
X+SS p value X+SS p value XSS p value X+SS p value X+SS p value X+SS p value
E Male 74.72£1221  0.629 20.86+3.53  0.802 15.99+5.11 0.352 17.23 +4.39 0.544 20.65+3.19 0.867 30.62=13.19 0433
g Famale 75.69 £11.49 20.71+3.58 16.75 +4.28 17.67+4.23 20.56 £3.06 28.92+12.68
o 18-39 74.57 £11.85 21.09+3.88 16.13 +4.75 16.85+4.29 20.5£2.75 29.02+12.94
2 40-54 75.69£12.43 0.807 20.6+£3.25 0362 16.4+5.03 0.847 17.78 +4.66 0.376 2092 +£3.41 0.607 31.19x12.85 0.535
a >55 74421184 20.61+3.25 15.83+5.21 176138 20.36=3.54 31.03x13.85
-§ Primary or below 20.02£3.17 0.191 20.02+3.17 0.071 14.75+6.01 0.048* 17.1x4.77 0.672 20.83 £3.33 0.605 35.48+10.69 0.000*
é High school or above 21.08 +3.62 21.08 £3.62 16.64=4.43 17.41x421 20.56=3.1 28471332
:‘:f 4 Married 7545%12.59 0410 209+351 0.639 16.08 £4.95 0.682 17.52+4.24 0.382 20.95+£3.26 0.031*  30.53+13.59 0.609
g § Single 73.92+10.72 20.65+3.6 16.39 £4.88 16.94=4.57 19.95+2.81 29.50+11.89
£ Working 76.38+11.7 0.129 21.04+3.51 0415 16.84 +4.45 0.082 17.62+4.28 0.405 20.88+3.18 0315 27.82+12.89 0.019*
§ g Non-working 73.75+£12.21 26.63 £3.56 15.61+524 17.1x4.41 20.42+3.12 32.22+1291
5 Spousa 74.44+12.85 20.47%£3.55 16.11£531 17.45+4.13 20.4+3.42 30.56+13.77
Zéa -_;3 Son/daughter 74.47+10.07 0.360 2079359  0.676 16.34 +4.38 0.412 17.04£4.38 0.536 2029+238 0.222 31.34£11.46 0.001*
8 .é Son/doughter-in-law 70.92£15.02 20.5£3.15 13.92+5.71 16.17+4.93 20.33%2.96 41.17£9.55
o Other family member 77.06+12.1 21.28+3.75 16.52+5.02 17.87+4.42 21.39+33 25.85+13.48
é g Yes 72.05+11.97 0.097 1924+3.19 0.002* 15.21£5.22 0.178 17.16 =4.57 0.780 20.45+£3.16 0.181 35.37x12.64 0.006*
g) § No 75.48+11.96 21.21£3.52 16.41+4.83 17.38+43 20.67+3.16 28.94+12.88
'g % g ‘ges 75.22+12.12 20.82 £3.49 16.28 +5.03 17.42+4.32 20.7+33 29.56x13.31
5 g E 0 74.48£11.9 0.680 20.81+3.64 0.981 1599 +4.74 0.981 17.17+4.41 0.702 20.51£2.87 0.691 31.36+12.58 0.359
*p<0.05, independent samples t-test, independent samples variance analysis
Descriptive and care-related Altruism Scale Family Dimension Social Dimension Benevolence Di Resposibility Di Zarit Caregiver Burden Scale
characteristics of caregivers X+SS p value XSS p value XSS p value XSS p value X+SS p value X4SS p value
Status of receiving support
Yes 73.23=12.63 0.060 20.99+3.5 0.532 1541543 0.043* 16.31+4.22 0.002* 20.53+3.13 0.675 32.26=12.28 0.038*
No 76.49=11.29 20.67+3.57 16.85+4.33 18.24=427 20.47+3.17 2838 £12.49
Status of self-sufficiency
Sufficient 76.57+11.38 0.054 20.87+3.38 0.838 16.74 +4.39 0.101 18.18+4.25 0.005* 20.78 £3.14 0.492 27.66=12.76 0.005*
Insufficient 73.24=12.29 20.77 £3.71 1557538 14.44+420 20.47+3.17 32.00+12.88
Other dependents
Yes 75.96+12.14 0.242 20.8+3.69 0.925 16.26 497 0.820 17.98 414 0.037 * 20.93 £3.37 0.181 30.86=12.85 0.481
No 73.94=11.87 20.84+3.38 16.09+4.89 16.68+4.47 20.32+2.89 29.53=13.29
Seeing caregiving as a duty
Agree 73.91+12.27 0.137 20.67 £3.35 0.481 15.82£5.21 0.219 16.89+4.51 0.081 20.53+3.06 0.580 33.10+12.82 0.000*
Disagree 76.53=11.53 21.04+3.81 16.71=4.43 18.0£4.03 20.78+3.29 25.88+12.24
Seeing caregiving as a sacrifice
Agree 75+11.73 0.968 2043+353  0.186 16.21+4.82 0.938 17.62 +4.63 0433 20.74 £2.94 0.655 31.60+11.31 0.188
Disagree 74.93+12.27 21.11+3.52 16.15 £5.01 17.13 +4.14 20.54 £331 29.18+14.56
Seeing caregiving as an
obligation
Agree 72.94£12.48 0.169 20.44=3.04 0379 14.72+4.01 0.015* 16.74£4.79 0.262 21.04+3.1 0.285 35.38+9.76 0.001*
Disagree 75.66+11.82 20.95 +£3.69 16.68+ 4.84 17.54+4.18 2049 £3.17 28.40+13.59
Thinking that caregiving
exhauts the caregiver
Agree 74.86+13.96 0.974 21.29+2.87 0.610 1529533 0.484 17.07=4.7 0.814 21.21+3.47 0.472 38.20+9.18 0.004*
Disagree 74.97£11.9 20.78 £3.59 16.24+4.9 17.36=4.33 20.58 £3.13 29.57+13.11

p<0.05 , independent samples t-test

caregivers who considered giving care as an obligation on the
total RSA (p: 0.0453; t: -2.036), planned future (p: 0.041; t:
-2.057), and family cohesion (p: 0.023; t: 2.296) showed a

statistically significant difference (p<0.05).
The scores of those who considered giving care as an obligation
were lower (Table IV).
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Tablo IV: Comparison of the mean scores of caregivers on the total and sub-dimensions of the resilience scale for adults according to their descriptive and care-related
characteristics (n:194)

Descriptive and care-related

Resilience Scale of Structured

Planned Future

characteristics of caregivers Adults Style
X+SS p value X+SS p value X+SS p value X+SS
'é Male 129.73+£22.37  0.900 1473 £291 0.705 15.70£3.55 0.351 23.46 £4.36
(¢] Famale 130.23£27.67 14.54+2.96 16.08 +4.07 23.52+5.87
18-39 130.51£23.32 14.69+3.14 15.99 £3.76 23.12+4.77
:)..9 40-54 131.57£23.82 0.326 15+£2.88 0.264 16.04+3.47 0.221 23.94 +4.69
>55 12486 £24.44 14.03£2.32 14.83+3.82 23.08+4.94
‘§ Primary or below 123.35+2331 0.028* 13.40+2.51 0.000*  14.90+3.96 0.051 23.13x4.56
g High school orabove ~ 131.99 £23.54 15.10£2.92 16.09+3.54 23.51+4.84
g g Marriage 131.47£2403 0.167 14.64=2.75 0.800 16.00+3.68 0255  24.01x461
g 3 Single 126.42 £22.85 14.76 £3.26 15.35 £3.67 22.16+4.88
céo Working 133.36+22.10  0.058 15.13+2.80 0.045* 1639+3.37  0.036* 23.91+4.40
g g Non-working 126.89+24.72 1430 £2.97 1529 +5.86 23.00+5.03
i s Spouse 126.69+24.36 14.44+2 .62 15.29 £3.69 22.96+4.82
; g- Son/daughter 129.51+21.86  0.328 1484286 0373 15784367 0256  23.34+4.28
§ 5 Son/daughter-in-law ~ 125.58+25.34 13.54£2.58 14.83+ 4.06 22.92+4.62
Other family member 134.5+25.00 14.98+3.31 16.54+3.55 24.09+5.38
é % Yes 118.66+22.89 0.001* 13.84+2.50 0.048* 14.34£3.754 0.006* 21.37+4.40
o 5 % No 132.58+23.18 14.88+2.98 16.15+3.63 23.92+473
g g o Yes 128.91£24.65 14.78 £2.91 15.57 £3.82 23.32+5.08
E é E % No 131.57£2199 0457 14.51£2.93  0.540 1620338  0.250 23.59+4.15

*#p<0.05, independent samples t-test, independent samples variance analysis

Descriptive and care-related
characteristic of caregivers

Status of receiving support
Yes

No

Status of self-sufficiency
Sufficient

Insufficient

Other dependent

Yes

No

Seeing caregiving

as a duty

Agree

Disagree

Seeing care asa
sacrifice

Agree

Disagree

Seeing caregiving as

an obligation

Agree

Disagree
Thinking that caregiving
exhauts the caregiver
Agree

Disagree

+p<0.05, independent samples t-test
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Resilience Scale of

Adults
X+SS p value

128.9+22.78 0.600
130.7+24.59

131.42+23.74 0.345
128.19+23.71
132.41+23.61 0.130
127.25423.66
126.68+23.68 0.023*
134.58+23.12
127.61£22.96 0.260
131.50+24.22
124.02+23.91 0.0453%
131.88+23.39
1252142556 0.449

13.22+23.61

Structured Style

X+SS p value
14.3742.56 0.163
14.95+3.18

14.94+3.28 0.197
14.40 £2.46

14.96 £2.92 0.176
14.40+2.89

14.28 £2.67 0.018*
15.28+3.17

1429 +2.83 0.113
14.96+2.95
14.34+2.80 0.339
14.80 £2.95
13.50+2.24 0.116
14.77+2.94

Planned Future

Family Cohesion

p value

0.856

0.498

0.625

0.011%

0.185

0.632

0.003*

0.702

Family Cohesion

X+SS p value X+SS p value
15.76+3.62 0.900 23.47+4.77 0.880
15.83 £3.74 24.32+4.87
15.93 £3.66 0.596 23.65+4.67 0.485
15.65+3.70 23.17+4.87
16.02+3.74 0.387 23.97 +4.65 0.103
15.56+3.62 22.85+4.83
15.45 £3.66 0.111 22.91+4.80 0.068
16.31+3.65 24.18+4.63
15.57£3.57 0.476 24.4144.49 0.994
15.96 £3.76 23.42+4.97
14.88+3.55 0.041 * 22.10+4.88 0.023*
16.11+3.68 23.88+4.65
14.71+£3.77 0.255 22934523 0.691
15.88+3.67 23.46+4.74

XSS p value
24.01+4.68 0.529
24.52 £5.29
20.55+4.72
2426x4.72  0.228
22.92+333
22.48+5.06 0.006 *
24.68+4.64
2424508 0.665
23.92+428
25.15+4.23  0.006*
23.29+5.15
23.45+5.11
2392+432 0.124
22.92+598
25.41+4.80
21.79+494  0.001*
24.71+4.64
23.56x4.92
25.00+4.58  0.634

Perception of self

X+SS p value
23.93 +4.65 0.580
24.32+5.00

24.41 +491 0.422
23.85+4.76

24.69+4.56 0.106
23.57+5.05

23.56+4.92 0.041 *
25.00+4.58

23.54+4.79 0.137
24.58 +4.83

23.02+4.79 0.057
24.53 +4.80

23.29+5.38 0.494
24.21+4.79

XSS
23.75+4.68
23.60+5.47
23.72+4.89
24.18+4.96
20.75+4.64
22.63+4.67
24.07+4.90
24.08+5.01
2294445
24.08+4.84
23449
233124.71
23.44+472
24.33+5.03
24354525
21.63+4.87
2422475
23.40+4.98
24.36+458

X+SS

23.49 +4.87

23.90 £+4.97

23.94+4.85

23.47+4.91

24.19+4.98

23.22+4.73

23.40+4.98

24.18+4.69

23.13+4.88

24.13+4.84

22.86+4.90

24.01+4.84

23.79+5.59

23.71+4.83

p value

0.861

0.357

0.075

0.129

0.335

0.663

0.003 *

0.232

Social Competence

p value

0.561

0.502

0.164

0274

0.159

0.152

0.953

XSS
28.09+5.88
28.1946.62
28.45+5.57
28.14 6 47
27.25+6.37
26.83+6.06
28.5326.01
28.5+6.15
2729458
28.70+5.87
27.6246.18
27.24£6.23
28.19+5.88
27.08+5.66
29.13£6.17

25.6846.18
28.71%5.89
27.83+6.18
28.6245.82

Perception of Self Social Competence Social Resources

p value

0.922

0.607

0.091

0.195

0217

0.388

0.005*

0.385

Social Resouces

X+SS  pvalue
27.87+5.88 0597
28.33+6.22
28.55+5.85  0.301
28.33+6.22
28.57+6.24  0.288
27.65+5.85
27.09+6.07  0.004*
29.63+5.74
27.66+£6.09 0.372
28.45+6.0,3
26.82+6.04  0.079
28.56+6.01
27.00+5.46  0.476
28.20+6.10
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There was a statistically significant and positive relationship
between caregivers' altruism and resilience (p<0.01: r= 0.495).
As the total scores of caregivers on the altruism scale increased,
their total resilience scores increased, as well. There was a
statistically significant and negative correlation between
caregivers' altruistic behaviors and care burden (p<0.01:
=-0.369). As the total score of the caregivers on the altruism
scale decreased, their total burden of care score increased. A
statistically significant and negative correlation was found
between caregivers' burden of care and resilience (p<0.01:
r=-0.524). As caregivers’ total burden of care scores decreased,
their total resilience scores increased (Table V).

Table V: The Relationship between the scores of caregivers on the altruism
scale, the resilience scale, and the Zarit caregiver burden scale (n:194)

1 2 3
1)Zarit Caregiver Burden Scale -0.369" -0.524"
2) Altruism Scale -0.369" 0.495"
3) Resilience Scale of Adults -0.524" 0.495*

Correlation analysis, *p<0.01

In this study, regression analysis was performed to determine
the predictive effect of altruistic behaviors in caregivers of
patients with cancer on caregivers’ resilience. When the results
were examined, it was found that F=62.331 in the first model
and that models were found to be statistically significant
(p<0.05). It was determined that caregivers’ altruistic behaviors
had an effect on their resilience and that an increase in caregiv-
ers' altruistic behavior scores increased their resilience score
statistically (p<0.05). In addition, it was determined that 24.1%
of the variance in the resilience level of caregivers was due to
the variance in the level of their altruistic behaviors (R2=0.241).
In the second model, it was found that F=30.344 and that
models were statistically significant (p<0.05). It was
determined that caregivers’ altruistic behaviors had an effect on
the burden of care and that an increase in caregivers’ altruistic
behavior scores caused a statistical decrease in the level of their
burden (p<0.05). In addition, it was found that 13.2% of the
variance in the level of caregivers’ care burden was due to the
variance in the level of their altruism (R2=0.132) (Table VI).

Table VI: The predictive effect of altruistic behaviors on the resilience and care
burden of caregivers of patients with cancer (n:194)

Dependent variable: Std P VIF F value Model ~ R2value
Resilience Beta error t value value P

Model 1

Constant 56.610 9.395 6.025 0.000 62.331 0.000* 0.241
Altruism Scale 0977 0.124 7.895 0.000

Dependent variable: Std P VIF F value Model  R2value
Care burden Beta error t value value P

Model 2

Constant 60.280 5.530 10.901 0.000 30.344 0.000* 0.132
Altruism Scale -0.401 0.073 -5.509 0.000

Linear regression analysis, *p<0.05

DISCUSSION

In our study, 59.8% of the caregivers stated that they saw
providing care for their patients as a duty, while 42.3% saw it as
a sacrifice. Although the majority of caregivers considered
providing care for their patients as a duty, the number of
caregivers who stated they saw it as a sacrifice was also quite

high. There are studies in the literature that support both
findings. For example, the results of Tari-Selguk and Avci
(2016), Kristani et al. (2019), and Yesil et al. (2016) show
parallelism with our study in terms of these findings (26-28).
The reasons for seeing providing care as duty may include cases
where the caregiver is the patient's son/daughter or spouse,
he/she takes on the burden of care conscientiously, and he/she
thinks that they have to take care of the spouse or mother/father
who is sick due to the feudal cultural structure and Muslim
origin of Turkey, and because there is no one else to take care of
the patient. Reasons for seeing the provision of care as a
sacrifice may include cases where the caregiver is compassion-
ate and volunteering, he/she provides care for the patient
willingly, or he/she loves the patient very much. In our study,
when the caregivers were asked what it meant to care for their
patient, they used expressions such as "We promised in sickness
and in health”, “I love my mother very much”, “I would do
anything for her”, and “I would give my life for my child if
necessary". These statements show the sacrifices of caregivers.
In Turkey, caregivers with a traditional family structure see
themselves as religiously responsible for providing care for
their family members who are sick, and they are merciful,
compassionate, helpful, and self-sacrificing as also required by
Islam. In our study, the total mean score of caregivers on the
altruism scale was found to be 74.96+12.02. It is seen that
caregivers scored above the average. When the literature is
examined, although there is no study that measures altruistic
behaviors of caregivers in Turkey, in the study of Lok et al.
(2015), caregivers compared the concept of caregiving to the
example of a ‘devoted individual’, while in the studies of Tayaz
(2018) and Zaybak (2012), it was stated that caregivers assumed
the role of unconditional self-sacrifice (4,29,30). There are also
examples from foreign literature. In their study with
family-member caregivers, Klemz et al. (2015) found that
cultural norms guided altruism and that medical and non-medi-
cal expenditures physically distanced the caregiver from the
sick individual and reduced altruistic behaviors (31). In our
study, reasons for high mean total altruism scores were found to
possibly stem from factors such as giving care to loved ones,
providing care devotedly and willingly, thinking that giving care
is a sacrifice, level of close kinship with the person who is given
care, and altruistic behaviors.

The mean score of caregivers on the total resilience scale was
high (129.86+23.72). The mean score obtained from the total
RSA was determined as 119.38424.26 in the study of Ugurtay
(2019), 130.93+14.60 in the study of Erkan (2019), and 129.98
in the study of Kahraman (2019) (32-34). Liu et al. (2018) found
a high level of resilience in family members who provided care
for their patients with cancer, and this was consistent with our
findings (35). At this point, besides social support, it is possible
to talk about the importance of giving care to the loved one,
providing care voluntarily and devotedly, good family solidari-
ty, and the belief of the caregiver that the patient will recover
faster if he/she gives quality care to his/her patient.

In our study, the mean score of the ZCBS was found as
30.20+13.05. In other studies conducted with caregivers, the
mean score on the total Zarit Caregiver Burden Scale was found
as 42.35 + 20.26 by Altay et al. (2018), 32.61+14.83 by
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Ozkan-Tuncay et al. (2015), 29.49+9.83 by Tayaz and Kog
(2018), and 36.24+12.65 by Kars-Fertelli and Ozkan-Tuncay
(2019) (4, 36-38). The mean scores for care burden vary in
studies. In our study, 52.6% of the caregivers stated that they felt
a moderate level of care burden. Decadt et al. (2021) also found
that caregivers experienced moderate levels of care burden (39).
This result is consistent with our study. The reasons for mainly
moderate levels of care burden felt by the caregivers in our
study compared to the results of other studies may have been
because the caregivers in our study had high levels of altruistic
behaviors and resilience, the number of caregivers with chronic
diseases was less, and the duration of care ranged between 3 to
12 months. In addition, it can be said that the external support
received by caregivers who were not self-sufficient while they
were providing care played an important role in the moderate
levels of care burden.

There was a statistically significant and positive relationship
between caregivers' altruistic behaviors and resilience (p<0.01;
r=0.495). As the mean scores of caregivers on the total altruism
scale increased, their mean scores on the total resilience scale
increased, as well. Cetin et al. (2015) reported that when people
had high levels of cohesion, even if conditions were not appro-
priate, they showed helpfulness, their resilience increased, and
that there was a similar relationship between empathy and
resilience (40). In the study of Lok et al. (2015), caregivers who
believed that caregiving could not be performed without
sacrifice said, “I usually forget myself; I think this is sacrifice. It
cannot be done without sacrifice” (29). In the study conducted
by Ugurtay (2019), a positive and significant relationship was
found between the total score on the resilience scale and the
mean score on the empathic thinking subscale. The “empathic
thinking” subscale includes showing compassion and emotional
empathy (32). Since altruistic behaviors include prosocial
behaviors, it can be interpreted that caregivers' altruistic behav-
iors shown by helping, empathizing, and sacrificing may have
increased their resilience. In Turkey, care is given to the sick
individual selflessly, also as a requirement of Muslim origin,
and because of the cultural structure. Especially in crowded
families, the sick person is provided care by family members on
a completely voluntary basis. It can be interpreted that the
resilience of caregivers is high since this situation motivates
them. In this study, a statistically significant and negative
correlation was found between caregivers' altruistic behaviors
and care burden (p<0.01: r= -0.369). As the mean score of
caregivers on the total altruism scale decreased, their total score
on the burden of care increased. Although there was no study in
the literature that was conducted with caregivers on altruistic
behavior and caregiver burden, Ming Yeh and Yuanmay Chang
(2015) reported that altruistic behavior reduced the burden of
care (41). In the study conducted by Arslantas and Adana
(2012), extreme self-sacrifice and control behaviors by relatives
in their relationships with the patient, the evaluation of warmth/-
closeness towards the patient, and the inability to separate their
inner world from that of the patient were defined as emotional
expression and it was concluded that as the emotional expres-
sion score of caregivers increased, the scores for the burden of
care increased, as well (42). This result is not consistent with
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our study. It can be said that the burden of care increased
because the evaluation of care as only a duty or a task that
caregivers had to fulfill may have caused them to display
attitudes away from self-sacrifice and benevolence, lacking
empathy and compassion. The examination of the results of the
regression analysis in our study indicated that altruistic behav-
iors of caregivers had an effect on their resilience and that an
increase in caregivers' scores on altruistic behavior increased
their resilience score statistically (p<0.05). It was determined
that 24.1% of the variance in the level of caregivers’ resilience
was due to the variance in the level of their altruistic behavior
(R2=0.241). Caregivers who provide care voluntarily, devoted-
ly, and without expecting anything in return will be individuals
with better psychological well-being and coping mechanisms.
Therefore, these caregivers may have higher levels of resilience.
In this study, the results of the regression analysis indicated that
altruistic behavior of caregivers had an effect on the burden of
care and that an increase in the altruistic behavior scores of
caregivers caused a statistical decrease in the level of caregiver
burden (p<0.05). It was found that 13.2% of the variance in the
level of caregivers’ burden was due to the variance in the level
of their altruism (R2=0.132). In the study conducted by Ming
Yeh and Yuanmay Chang (2015), family caregivers stated that
one of their perceptions of caregiving was self-sacrifice, and it
was found that family caregivers with better relationship
quality, psychological well-being, and caregiving knowledge
had a lower care burden (41).

Limitation of the Study

The results of the findings regarding the predictive effect of
altruistic behaviors on resilience and care burden in caregivers
of patients with cancer are limited only to the hospital where the
data were collected and include the caregivers of patients with
cancer in this hospital. In this study, the predictive effects of
resilience and care burden in caregivers of patients with cancer
were investigated. It does not include caregivers of patients
diagnosed with other diseases.

CONCLUSIONS and RECOMMENDATIONS

Altruism consists of prosocial behaviors characterized by positive social
behaviors. In our study, it was determined that the altruistic behaviors
seen in the caregivers of patients with cancer significantly affected their
resilience and care burden. The concepts of benevolence, compassion,
mercy, self-sacrifice, and empathy which are seen in caregivers gained
importance in our study. The altruistic behaviors seen in caregivers while
they are providing care will both increase the quality of care and reduce
the burden on the caregiver. For this reason, it is recommended to inform
and educate caregivers about positive social behaviors. In addition, since
the increase in the resilience of caregivers will also affect their
altruistic behaviors, it can be recommended to design training
programs for caregivers on coping mechanisms, effective
psychological support, communication techniques, and coping
with potential problems. It is recommended that health profes-
sionals should identify the problems and care burden of caregiv-
ers during caregiving, observe their altruistic behavior, and
revise their shortcomings.

In the literature, there is limited research into the predictive



effects of altruistic behaviors on resilience and care burden of
caregivers of patients with cancer. Therefore, it is recommended
to conduct quantitative, qualitative, and experimental studies on
the topic. Moreover, it is thought that there is a need for experi-
mental studies that will contribute to the development of altruis-
tic behavior of caregivers in Turkey and the world and investi-
gate the effects of these behaviors on other factors.
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Entiibe ve Entiibe Olmayan COVID-19
Hastalarinda Prone Pozisyon Etkisinin
Degerlendirilmesi

ABSTRACT

Objective:

This study was conducted to evaluate the effect of prone position (PP) applied to intubated, and
non-intubated patients followed up with COVID-19 in the intensive care unit (ICU).

Material and Methods:

One hundred eight COVID-19 patients followed in a single ICU were included in the study. PP
was applied to the patients 12 hours a day. The effect of PP on outcome parameters such as
Pa02:FiO2 ratio, development of complications, length of hospital stay and mortality was evalu-
ated.

Results:

Baseline PaO2:FiO2 ratio significantly increased after PP was applied to the intubated group on
the 1st day, and the increase continued after the supine position (p<0.01). In the non-intubated
group, the baseline PaO2:FiO2 ratio increased significantly on the 1st day, but the increase did
not continue after the supine position (p>0.05). After the positioning on the 3rd day, when the
intubated group was placed in the supine position after PP, there was an increase in the PaO2:-
FiO2 ratio, and this increase was statistically significant (p<0.001); however, the increase in the
non-intubated group was not statistically significant (p>0.05). There was a statistically signifi-
cant difference between the two groups in terms of mortality (p<0.001); however, hospital stay
was not statistically significant (p>0.05).

Conclusions:

PP improved oxygenation in the intubated group but was ineffective in reducing the length of
hospital stay, complication, and mortality rates. Besides, in the non-intubated group, it is an
effective method that improves oxygenation, delays intubation, and reduces complication devel-
opment and mortality rates.

Key Words:
SARS-CoV-2, COVID-19, Prone position, Nursing, Intubation, Patient
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Amag:

Bu ¢alisma yogun bakim iinitesinde (YBU) COVID-19 ile takip
edilen entiibe ve entiibe olmayan hastalara uygulanan prone
pozisyonunun (PP) etkisini degerlendirmek amaciyla
gergeklestirilmistir.

Gerec ve Yontemler:

Tek bir YBU’de takip edilen 108 COVID-19 hastasi ¢calismaya
dahil edilmistir. Hastalara PP uygulanmis ve PP'nin oksijeni-
zasyon, komplikasyon gelisimi, hastanede yatig siiresi ve
mortalite gibi sonug parametrelerine etkisi degerlendirilmistir.

Bulgular:

Entiibe gruba birinci glin uygulanan PP sonrasi PaO2:Fi02
orani baslangi¢ degerlerinden onemli 6l¢lide artmig ve artis
supin sonrasi da devam etmistir (p<0.01). Etiibe olmayan grupta
ise birinci giin PaO2:Fi02 orani1 baslangi¢ degerlerinden 6nemli
Olglide artmig ancak artis supin sonrasi devam etmemistir
(p>.05). Uygulamanin {igiincii giiniinde pozisyonlama sonrasi
entlibe grubun PP sonrasi supin pozisyona alindiginda PaO2:-
FiO2 oraninda artis oldugu ve bu artisin istatistiksel olarak
anlamli oldugu (p<.001); ancak entiibe olmayan gruptaki artigin
istatistiksel olarak anlamli olmadig belirlenmistir (p>.05).

Sonugc:

PP’nin entiibe grupta oksijenizasyonu diizelttigi ancak
hastanede kalis siiresi, komplikasyon ve mortalite oranlarini
azaltmada etkili olmadigs; entiibe olmayan grupta ise oksijeni-
zasyonu diizelten, entiibasyonu geciktiren, komplikasyon olusu-
mu ve mortalite oranlarini azaltan etkili bir yontemdir.

Anahtar Kelimeler:
SARS-CoV-2, COVID-19, Yizistii pozisyon, Hemsirelik,
Entiibasyon, Hasta

INTRODUCTION

In late December 2019, a new coronavirus (SARS-CoV-2) that
causes coronavirus disease 2019 (COVID-19) emerged in
Wuhan, China (1,2). The virus triggers the inflammatory and
oxidative process, causing the development of pneumonia,
acute respiratory distress syndrome (ARDS), and lung failure
(3). It is reported that the incidence of acute hypoxemic respira-
tory failure and ARDS in patients followed up with COVID-19
pneumonia varies between 17-29%, and the intensive care
requirement of these patients is around 23-32% (4). Viral
interstitial pneumonia and hypoxemic respiratory failure pose
significant challenges in the care of these patients (5). More-
over, mortality rates in cases with ARDS range from 25% to
62% (6-10). The mortality rate in patients with ARDS (CARDS)
developing due to COVID-19 climbs up to 74% (8).

In COVID-19, ventilation-perfusion imbalance develops due to
pulmonary vasoregulation impaired by endothelial damage
(inflammation) (11). Lung protective ventilation strategies are
needed to provide oxygenation of the perfused regions of the
lung and reduce ventilatory-induced lung injuries (VILI) (5,12).
In the supine position, dependent areas of the lungs lack

adequate ventilation associated with the weight of the ventral
lungs, heart, and abdominal viscera (5). In the prone positioning
(PP), the pressure of the heart and abdomen on the lungs is
reduced, providing homogeneous distribution of oxygen
throughout the alveoli, improving ventilation/perfusion (V/Q)
ratios, and hypoxia (13,14). It was reported that PP delays
intubation by increasing oxygenation in non-intubated patients
while increasing oxygenation in intubated patients, reducing
hospital stay, mortality rates and improving ventilation
(13,15-17).

The literature review suggests that separate studies show that PP
is effective in improving oxygenation and clinical outcomes in
intubated and non-intubated patients with COVID-19, but
studies comparing the two groups were not found. We designed
this study to evaluate whether the prone position is more benefi-
cial in correcting oxygen in non-intubated patients compared to
intubated patients, how effective it is in preventing intubation in
non-intubated patients, and whether there is a difference
between the two groups in terms of length of hospital stay, death
rates, and the development of complications.

This study was conducted to evaluate whether the effect of PP
applied to intubated and non-intubated patients followed up
with COVID-19 in an ICU differs between the two groups.

MATERIAL and METHODS

Study design and participants

The research was carried out with a pretest-posttest experimen-
tal design without a control group. The research was carried out
by Sanlrfa Mehmet Akif Inan Health Application and
Research Center of the Health Sciences University between July
and September 2021.

The research population consisted of 142 patients diagnosed
with COVID-19 who were treated in the COVID-19 ICU of the
hospital. The sample size was calculated based on data from
previous studies (12,18). After the power analysis, it was
determined that at least 41 patients should be included in the
study with a margin of error of .05 and a confidence interval of
95%. It was decided to include 120 patients in the study, consid-
ering that there may be data loss during the study and to increase
the power of the study. 8 patients were excluded from the study
because PP was contraindicated (pregnancy and obesity), 16
patients could not tolerate PP (worsening in oxygenation and
pain), and 10 patients could not communicate fully (who did not
speak Turkish). The study was completed with 108 patients.
Those 18 years of age and older who were admitted to ICUs due
to SARS-CoV-2 infection, who spoke Turkish, were included in
the study. Those who cannot tolerate PP and those who do not
speak Turkish, who have conditions such as extreme obesity,
pregnancy, unstable spine, seizures, high intracranial pressure,
and maxillofacial surgery, which are contraindicated for PP,
were excluded from the study (5).

Intervention

Intubated patients receiving ICU treatment are divided into two
groups: the intubation group and the non-intubated patients as
the non-intubated group. PP was applied to both groups. Prone
positioning was applied when the patients’ arterial oxygen
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pressure: fractional inspired oxygen (PaO2:FiO2) ratio was
<150 mmHg (3,16,17). PP treatment was planned as a total of
12-16 hours of application, alternating the prone position for 4
hours and the supine position for 4 hours (5,19). PP was admin-
istered with other treatments and did not affect other treatments
in any way. Conscious patients were told what PP is, and the
positioning was applied until they felt comfortable. Those who
could not tolerate PP initially were placed in the supine position
for approximately 2 hours, and then the procedure was repeated.
Patients who could not tolerate PP in any way were excluded
from the study. Since the duration of the prone position is vital
in improving oxygenation, it was emphasized that patients
should tolerate this position as much as possible.

Measures

Pa02:FiO2 and arterial oxygen saturation (SpO2) values were
determined before the patients were placed in the prone
position, on the Ist day of prone positioning, 1 hour after the
prone position, and one hour after they were placed back in the
supine position, and one hour after the prone and supine
positions on the 3rd day. Follow-up of the patients continued
until they were discharged from the hospital. Follow-up includ-
ed which patients died, length of stay in the ICU, extubated
status of intubated patients, intubated status of non-intubated
patients, oxygenation levels, fever, heart rate, total PP time, and
development of complications (hospital infection, pressure
ulcer). Besides, demographics of the patients such as age,
gender, and comorbidities were also collected.

Ethical Approval of Research

Ethics approval was obtained from Non-interventional Clinical
Research Ethics Committee of Tokat Gaziosmanpasa University
(01.07.2021/12). Institutional permission were obtained
Sanliurfa Mehmet Akif Inan Health Application and Research
Center of the Health Sciences University. Research was
conducted in line with the Declaration of Helsinki and Good
Clinical Practice. Informed consent was also obtained from the
patients or their relatives after official approval. Permission was
obtained for the measurement tools used in the study.

Data analysis

IBM SPSS Statistics 25.0 software (IBM Corp. Released 2017.
IBM SPSS Statistics for Windows, Version 25.0. Armonk, NY:
IBM Corp., USA) was used to assess the data. Numbers and
percentages were used to present introductory information
about patients. Distribution of data was analyzed with the
Shapiro—Wilk normality test and graphical examinations. It was
determined that the data was normally distributed. Paired
sample t-test and ANOVA (single factor) in repeated measure-
ments were used for comparisons between groups. The
Tamhane’s T2 test as a post hoc analysis method was employed
to identify which group had a statistically significant difference
from other groups. The sample size and effect size in the study
were calculated with the Gpower v3.1.9.2 statistical analysis
software. 0.05 was used as the significance level.
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RESULTS

PP, which had perfect results in improving oxygenation in
COVID-19 patients, was applied to a total of 108 patients, 92 of
whom were intubated and 16 of which were non-intubated. The
mean age of these patients was 64.72+16.80; 55.6% of them
were male. There was no statistically significant difference
between the two groups in terms of parameters other than
respiratory support type and laboratory values (p>0.05). The
characteristics of the patients are shown in Table 1.

Table I: Demographic and clinical characteristics of the patients.

All pati Intubated Non-intubated

Characteristics (n=108) (n=92) (n=16) p value*

Mean+SD Mean=SD Mean+SD
Age,y 64.72+16.80  66.26+16.81 55.87+14.70 .107
Gender, Male, n (%) 60 (55.6) 52(56.5) 8(50.0) 738
Having a chronic disease, n (%)
Diabetes 40 (37.0) 34(37.0) 6(37.5)
Hypertension 22(20.4) 20(21.7) 2(125)
Renal failure 6(5.6) 6(6.5) 0 632
COPD-Asthma 14 (13.0) 10 (10.9) 4(25.0)
Heart failure 12(1L.1) 10 (10.9) 2(125)
No chronic disease 14 (13.0) 12(13.0) 2(125)
Type of respiratory support
Invasive mechanical ventilation 72 (66.7) 72(78.3) 0
Non-invasive mechanical p<.001

24(222) 16 (17.4) 8(50.0)
ventilation
High flow nasal cannula 12(1L.1) 4(43) 8(50.0)
Vital signs
Temperature, °C 37.320.77 37.36+0.80 37.11£0.58 409
Heart rate, m 111.64+21.94  123.54421.04 100.75£25.31 129
Respiratory rate, m 39.4446.84 39.7346.64 37.75+8.17 453
Laboratory parameters
D-dimer, ng/mL 3.9243.45 4.92+4.49 0.86£0.53 <.001
Albumin 27.95+6.21 26.89+5.98 34.06+3.49 002
Arterial blood gases
PaCO2 (mm Hg) 4291£21.56  43.04+£22.98 42.2011.15 920
PaCO2 (mm Hg) 46.18£17.86  45.86+20.14 44.01+8.41 713
HCO3 21.96+6.53 21.62+6.62 23.91+6.00 366
pH 7.3240.13 7.31£0.14 7.36£0.04 348
Base Excess 7.03£5.92 7.55+6.24 4.08+1.71 128
Vaccination status
Single dose 36(33.3) 26(28.3) 10 (62.5) 060
Double dose 0(0.0) 0(0.0) 0(0.0)
Unvaccinated 72 (66.7) 66 (71.7) 6(37.5)

Parameters are shown at baseline (the first day on ICU), COPD chronic obstructive pulmonary disease, PaCO2 partial pressure of carbon dioxide,
*: Intubated and non-intubated groups were compared.

PP on the 1st day significantly increased the PaO2:FiO2 ratio
from baseline in all patients (intubated and non-intubated), and
the increase continued after supine (baseline 216.85+70.08 mm
Hg, 1 h after PP 234.07£71.86 mm Hg, and 1 h after SP
241.114£77.79 mmHg p<0.01). PaO2:FiO2 increased in the
same way in intubated patients, and this increase was statistical-
ly significant (p<0.01). In non-intubated patients, the PaO2:-
FiO2 ratio increased significantly after PP compared to
baseline, which was found to be statistically significant (base-
line 225.00+47.80 mmHg, 1 h after PP 255.00+57.07, p=0.031).
Post-hoc analysis to determine the source of difference revealed
that the difference was between the pre-PP and 1 h after PP.
After the non-intubated patients were placed in the supine
position, the PaO2:FiO2 ratio decreased, and it was determined
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that the change in the PaO2:FiO2 ratio of the patients was not
statistically significant (p=0.081). It was indicated that the
Pa02:FiO2 ratio increased when the patients who were intubat-
ed after positioning on the 3rd day were put back into the supine
position after PP, and this increase was statistically significant
(p<0.001). The PaO2:FiO2 ratio continued to increase after
supine in non-intubated patients, which was not statistically
significant (p>0.05). PP on the 1st day significantly increased
SpO2 from baseline values in all patients, and the increase
decreased after supine (baseline 77.42+6.89 mm Hg, | h after
PP 85.55+5.24 mm Hg, and 1 h after SP 84.38+5.64 mmHg,
p<0.01). Post-hoc analysis to determine the source of difference
revealed that the difference was between the pre-PP and 1 h
after PP. After positioning on the 3rd day, when all patients were
re-positioned in the supine position after PP, it was determined
that there was a slight decrease in SpO2 values, which was not
statistically significant (p>0.05) (Table II, Figure 1,2).

Table II: Change in PaO2/FiO2 and SpO2 ratios on the 1st and 3rd days after
the prone positioning

PO, Tntuhated Non-intubated

Prone characteristics All

(n=108) (n=92) (n=16) p-value
1* day Pa0:FiO; Mean+SD Mean+SD Mean+SD
Before prone 216.85+70.08 215.43£73.59  225.00+47.80 .641
1 h after prone 234.07+71.86 230431+74.05  255.00+57.07 371
1 h after supine 241.11£77.79 240.21+82.98 246.25+38.89 .842
p value* F=19.592, F=12.566, F=3.920,

p<.001 p<.001 p=.081
PostHoc Pre/postlh, Pre/postlh,

(p<.001) (p<.001)
34 day Pa0,:FiO:
1 h after prone 249.81+78.31 246.95+82.88  266.25+43.73 525
1 h after supine 265.37+78.63 263.47+83.85  277.50+40.97 647
P value? 5313, p<001  t=-5.109, p<.001 t‘; Ry
1* day SpO2
before prone 77.42+6.89 76.67+7.03 81.74+4.20 054
1 h after prone 85.55+5.24 85.00+5.32 88.75+3.53 061
1 h after supine 84.38+5.64 83.7145.65 88.25+3.91 035
p-value F=109.960, . F=39.940,

p<.001 F=96.959, p<.001 p<001
PostHoc Pre/postlh, Pre/postlh, Pre/postlh,

(p=.001) (p<.001) (p=.001)
34 day SpO2
1 h after prone 88.03+£5.49 87.50+5.56 91.1244.05 085
1 h after supine 87.83+5.74 87.36+5.70 90.505.55 157
p value t=312,p=757  t=0.193,p=.847 t=0.280, p=T788

* ANOVA (single factor) in repeated measurements, °: Paired samples t-test, °: Intubated and non-
intubated groups were compared.

Before PP 1 h after PP 1 h after SP 1 h after PP 1 h after SP
1#day 3 day

Time point

Figure 2. Graphic of patients’ SpO2 values according to the 1st day and 3rd day:
Ist day before prone positioning (PP), 1 h after PP, 1 h after supine positioning
(SP), and 3rd day 1 h after PP and 1 h after SP. ANOVA (single factor) analysis
was used in repeated measures to compare each time point. It was concluded
that there was a significant increase in SpO2 values over time compared to the
baseline after PP, a decrease in SpO2 values in supine after PP, and the changes
in all times were statistically significant except for the change between PP and
supine on the 3rd day (p=0.757) (p<0.001, p=0.046, p<0.001).

When the two groups were compared, it was found out that there
was no statistically significant difference in terms of daily and
total PP time, ICU, and hospital stay (p>0.05). It was
determined that there was a statistically significant difference in
terms of the development of complication (p<0.05). In the
non-intubated group, 25% of the patients developed facial and
edema in extremity, while 12.5% had corneal/conjunctival
damage. In the intubated group, 31.5% of the patients developed
edema in the face and extremities, and there was a statistically
significant difference between the two groups in terms of the
type of complication (p<0.05).

There was a statistically significant difference between the two
groups in terms of discharge, mortality, and intubation rates
(p<0.001). In the non-intubated group, it was indicated that
87.5% of the patients were discharged, 12.5% of them were
intubated, and none of the patients died. 16.7% of the patients in
the intubated group were initially extubated, and then they were
included in the intubated patient group. It was found out that
80.4% of the patients died, 17.4% were intubated while initially
extubated, and 2.2% were extubated while intubated (Table III).

26000

25000

24000

Pa02:FiO2 ratio

23000

2000

Beforepp ! after 1 h after SP 1 hafter PP 1 h after SP

1* day 37 day

Figure 1. Graphic of patients’ PaO2:FiO2 ratios over time on the 1st day and 3rd
day: 1st day before prone positioning (PP), 1 h after PP, 1 h after supine
positioning (SP), and 3rd day 1 h after PP and 1 h after SP. ANOVA (single
factor) analysis was used in repeated measures to compare each time point. It
was determined that the PaO2:FiO2 ratio increased with time, and the change in
the PaO2:FiO2 ratio was statistically significant (p<0.001, p=0.028, p<0.001) at
all times, except for the change in the 1 h after supine after PP on the 1st day
(p=0.074).

Table II1: Outcomes of the variables

. Non-
All patients Intubated "

Outcomes (np=108) (n=92) intubated p value**

(n=16)

Mean+SD Mean+SD Mean+SD

PP time per day, h 9.57+1.86 9.52+1.89 9.87+1.80 626
Total time of PP, h 33.2548.05 33.26£7.98 33.2549.00 997
Complications, yes, n (%) 82(75.9) 76 (82.6) 6(37.5) 005
Corneal/conjunctival damage 18 (16.7) 18 (19.6) 2(12.5)
Facial/periorbital damage 8(74) 8(8.7) 0
Edema of face and extremities 34(31.5) 30 (32.6)) 4(25.0)
Unplanned extubation 2(19) 2(22) 0 010
Displacement of tube or catheter 4(3.7) 4(43) 0
Hospital infection 12(1L1) 12(13.0) 0
No complication 30(27.8) 18 (19.6) 8(75.0)
Outcomes, n (%)
Nu{nber of cured and discharged 14(13.0) 0 14 (87.5)
patients
Being intubated while extubated 18(16.7) 16 (17.4) 2(12.5) p<.001
Being extubated while intubated 2(19) 2(22)
Mortality 74 (68.5) 74 (80.4) 0
The total length of ICU, d 10.14£6.39 10.5246,69 8.00+3.89 307
The total length of hospitalization, d 11.31£6.19 11.1746.33 12.1245.66 693
*: Intubated and bated groups were compared. ®: ANOVA (single factor) in repeated
measurements.
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DISCUSSION

This study, which evaluated the effectiveness of PP on the
oxygenation of intubated and non-intubated patients with
COVID-19 treated in the ICU, was completed with 54 (46
intubated and 8 non-intubated) patients. As a result of the study,
it was concluded that PP was effective on oxygenation in both
groups.

PP has long been known to improve oxygenation in mechanical-
ly ventilated patients with moderate to severe ARDS (20).
Previous studies reported that PP was used in 76% of mechani-
cal ventilation-dependent patients with COVID-19 and that PP
was effective on oxygenation (17,21,22). In our study, the
baseline PaO2:FiO2 ratio increased significantly in intubated
patients, and the increase continued after supine. Similar to our
findings, Parker et al. (2021) evaluated the effect of PP in
intubated patients and reported that PP provided improvement
in oxygenation (23). Mittermaier et al. (2020) also reported that
PP improved oxygenation compared to the supine position in
intubated patients with COVID-19 (17). Our study and other
studies suggest that PP improves oxygenation.

Compared to the supine position, it is evident that PP has signif-
icant effects on oxygenation. Besides, the continuation of the
improvement in oxygenation is another good progress. Our
study determined that the improvement in the PaO2/FiO2 ratio
continued even after the patients returned to the supine position.
Similar to our study findings, it was reported that the improve-
ment in oxygenation continued in some other studies (18,24).
PP is considered a low-cost, life-saving adjunctive intervention
that does not require special equipment and can be applied with
short training, increasing lung ventilation (12). Our study
inferred that there was increasing in SpO2 values compared to
before PP. However, the change on the 3rd day is not significant.
Similar to the 1st-day findings of our study, Retucci et al. report-
ed an improvement in SpO2 after PP in non-intubated patients
(25). In the study of Winearls et al. with non-intubated patients
with COVID-19, it was reported that pre-PP SpO2 increased
after PP administration (18). It is thought that the possible
reason for similar results is that PP increases oxygenation by
increasing lung capacity.

The prone positioning provides homogeneous distribution of the
air taken into the lungs by inspiration, balances ventilation and
tissue perfusion, relieves pressure and tension on the lungs, and
improves oxygenation (3). It is applied to patients with
COVID-19 as it provides an improvement in hypoxia in non-in-
tubated patients (Elharrar et al., 2020). In our study, the PaO2:-
FiO2 ratio on the 1st day increased from the baseline in non-in-
tubated patients.On the 3rd day, there was no significant effect
on the Pa02:Fi02 ratio in non-intubated patients. Similar to our
study findings, studies with non-intubated patients reported that
PP improves oxygenation parameters (24, 26-28).

Prone positioning is a life-saving intervention that improves
oxygenation in mechanically ventilated patients with moder-
ate-to-severe ARDS (29). However, pressure ulcers due to
reasons such as patients with COVID-19 staying in the prone
position for a long time, wrinkles on the bedspread, pressure
applied to the skin of the devices attached to the patient’s body,
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dislocation of the tubes, edema in the face and extremities,
hypotension, bronchoraspiration, and unexpected complications
such as extubation may develop (30). It is of paramount impor-
tance for ICU nurses to closely monitor patients for these
complications during and throughout positioning (3, 30-32). In
our study, edema in the face and extremities, hospital infection,
corneal damage, and pressure ulcer developed most frequently
in intubated patients. Other studies reported that frequent but
minor complications developed after PP was applied to mechan-
ically ventilated patients, and pressure ulcers and compressive
neuropathies were known complications (12, 23). In our study,
it was identified that non-intubated patients had facial and
extremity edema and corneal damage. In the study of Winearls
et al. with non-intubated patients with COVID-19, no complica-
tions were reported except for two patients who could not
tolerate PP (18). According to our study findings, the possible
reason for the fewer complications in the non-intubated group
may be that the conscious patients can adjust their position in
the prone position, contributing to the reduction in the develop-
ment of complications. Our findings also suggest that ICU
nurses should make sure that the patient’s bed sheets are not
wrinkled and that the tubes are in place, support the pressure
areas, frequently check the areas of the body in contact with
each other for redness, and the application of corneal protective
interventions are effective measures in reducing the complica-
tions that may develop (30). There are studies on prone position
and complication development in intubated patients. However,
studies on prone position and complication development in the
non-intubated group are limited.

Our study concluded that the improvement in oxygenation was
significant and was similar to the findings of other studies.
However, it was clearly seen that mortality was independent of
oxygenation. The mortem of the majority (80%) of the patients
in the intubated group is an indication of this. Unlike our study
findings, Ferrando et al.’s study with mechanically ventilated
patients found that the all-cause mortality rate was 32% (22).
Douglas et al. also reported the mortality rate as 31% (12). It is
estimated that the possible reason for the high mortality rate was
the low rate of vaccination (71.7% of patients were unvaccinat-
ed). With respect to this, the province where the study was
conducted is the city with the lowest vaccination rate in Turkey
as of the study period (33).

Recently, the use of PP in awake, non-intubated patients with
COVID-19 has been suggested to prevent intubation, reduce
hospital stay, and potentially improve patient-focused outcomes
(34,35). It is emphasized that PP is especially effective in
improving oxygenation and reducing progression to intubation
(24,26,28,34). In our study, it was determined that only two
(12.5%) of the sixteen patients from the non-intubated group
was intubated during the follow-up, the majority of them were
discharged (87.5%), and the length of hospital stay was
8.00+3.89 in the ICU, a total of 12.124+5.66 days. In the study
conducted by Winearls et al. with 24 non-intubated patients with
COVID-19, it was reported that 4 patients died, 18 were
discharged, and 2 were intubated (18). Differently, in a system-
atic review by Pavlov et al. in which they compared PP applied
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to non-intubated patients with COVID-19 with patients receiv-
ing standard care, it was reported that PP was effective in
increasing oxygenation but did not decrease the intubation rate
(27%) (27). According to the study findings, it can be argued
that PP reduces the intubation rate. It is considered that includ-
ing PP in routine treatment protocols could effectively improve
clinical outcomes and reduce costs, especially in non-intubated
patients.

Limitations

The limitation of this study is that the study was conducted
within a certain date range in terms of time / it was a cross-sec-
tional and nonrandomized study without a control group.
Furthermore, the fact that data were collected from a single
health center was accepted as a limitation in generalizing the
results.

CONCLUSION

The results showed that PP had a positive effect on oxygenation
in the intubated group but was not effective in reducing the
length of hospital stay, complication, and mortality rates. In the
non-intubated group, it was found to be effective in improving
oxygenation, delaying intubation, developing complications,
and reducing mortality rates.

In this study, complications such as unplanned extubation in 2
patient and displacement of the tube and catheter in 4 patients
were experienced. In order to increase patient safety, it is recom-
mended that each department using this method should receive
training on the method and that the application steps of the
method should be distributed to the units in written form. Partic-
ularly, ICU nurses receiving special training on this method are
considered a precaution to prevent sudden complications.

In managing COVID-19 in the ICU, the administration of PP
and routine practice appears to have an additive effect in
improving oxygenation. Consequently, at this time, when the
global COVID-19 epidemic is becoming more and more deadly
with new variants coming out constantly, the implementation of
PP is considered an intervention that will help achieve success
in the fight against the high mortality rate of COVID-19. This
intervention is a cost-effective and effective method to improve
oxygenation in intubated patients, improve oxygenation and
reduce the incidence of intubation and mortality in non-intubat-
ed patients.

This study is a potential source of information from which
nurses caring for patients with COVID-19 in the ICU can
benefit. The study findings could be used during PP administra-
tion to both intubated and non-intubated COVID-19 patients.
The study is valuable in terms of comparing both intubated and
non-intubated patient groups. In the study, the effect of PP on
oxygenation provided strong evidence as the PaO2:FiO2 ratio
as well as SpO2 values were examined. Additionally, holistic
patient evaluation needs to consider parameters such as compli-
cations during PP application, length of hospital stay, transition
to intubation, and mortality.

It is recommended that PP delays intubation in non-intubated
patients, and that complications experienced during its applica-
tion are preventable, and that the method should be applied
together with preventive interventions for these complications
in future studies.
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Kolorektal Karsinomlarda Karaciger
Metastazlarmin Segmental Dagiliminin
Bilgisayarli Tomografi ile Degerlendirilmesi

ABSTRACT

Objective:

We aimed to investigate the relationship between the localization of colorectal carcinomas and
the topographic distribution of metastatic liver lesions.

Material and Methods:

Patients diagnosed with colorectal cancer and metastatic liver lesions constituted the target
population of this study. Demographic data, primary tumor localization, and data regarding liver
metastases were retrieved and retrospectively reviewed. Patients’ files, endoscopy, and computed
tomography reports were analyzed. In addition, data concerning segmental localization of the
metastatic liver lesions based on the Couinaud classification were collected.

Results:

Ninety-six patients were diagnosed with colorectal cancer with liver metastases during the study
period. A total of 251 metastases were detected. The number of metastases was 169 (67.3%) in
the right and 80 (31.9%) in the left lobe (p<0.0001). Evaluation regarding Couinaud classifica-
tion elucidated that the most frequently affected segment was segment VIII (23.1%), while
segment 1 (i.e., caudate lobe) was the least commonly affected segment. The liver segments with
the highest number of metastatic lesions were VIIL, V, VII, VI, 111, 11, 1V, and I, from greatest to
least. There was no significant difference in the segmental distribution of metastases in patients
with primary tumors in the right and left colon (p>0.05).

Conclusion:

Liver metastases of colorectal cancer are significantly more common in the right lobe than the
left lobe, irrespective of the location of the colorectal tumor. Segment VIII of the right lobe is the
main target of metastases.

Key Words:
Colorectal Carcinoma, Liver Metastasis, Segmental Distribution, Couinaud Classification

oz

Giris:

Bu calismada kolorektal karsinomlar ile metastatik karaciger lezyonlarinin topografik dagilimi
arasindaki iliski arastirilmistir.

781



VALY CER 2 KE8) Kutluturk Sahin N. et al.

Gereg ve Yontemler:

Kolorektal kanseri ve metastatik karaciger lezyonlar1 olan
hastalar bu ¢alismanin hedef popiilasyonunu olusturdu.
Demografik veriler, primer tiimdr lokalizasyonu, ve metastatik
karaciger lezyonlarmin segmental dagilimma iliskin veriler
retrospektif olarak tarandi. Hasta dosyalari, endoskopi ve
bilgisayarli tomografi raporlari gézden gegirildi. Ek olarak
hastalarin Couinaud klasifikasyonuna gore belirlenmis olan
metastatik karaciger lezyonlarmin segmental dagilim bilgileri
tarand1.

Bulgular:

Doksan alti hastanin karaciger metastazi yapmis kolorektal
kanseri tanist almis oldugu 6grenildi. Toplamda 251 metastatik
karaciger lezyonu saptandi. Bunlarin 169 (%67,3) tanesi sag
lobda, 80 (%31.9) tanesi ise sol lobda yer almaktaydi
(p<0.0001). Couinaud klasifikasyonuna gore yapilmis olan
degerlendirmede en sik etkilenmis olanin segment VIII
(%23.1), en nadir etkilenmis olanin ise segment 1 (kaudat lob)
oldugu anlasildi. En sik tutulan karaciger segmentleri sirasiyla
segment VIIL, V, VII, VI, III, II, IV, ve segment I'di. Primer
timori sag ve sol kolonda olan hastalar kiyaslandiginda
metastatik lezyonlarin segmental dagilimi acisindan belirgin
fark saptanmadi (p>0.05).

Sonug:

Kolorektal kanserlerin karaciger metastazlari kolorektal
tiimoriin lokalizasyonundan bagimsiz olarak daha sag lobda sol
lobdan daha siktir. Segment 8 en sik tutulan segmenttir.

Anahtar Sozciikler:
Kolorektal Karsinom, Karaciger Metastazi, Segmental Dagilim,
Couinaud Klasifikasyonu

INTRODUCTION

Colorectal carcinoma (CRC) is one of the most common types
of cancer and causes of cancer-related death (1). In addition, the
liver is the most common site for its metastasis (2,3).

The portal venous system constitutes one of the main routes for
liver metastasis of colorectal cancer. Since the portal vein has a
specific trajectory in the liver, it can be stated that colorectal
cancer cells are conveyed to specific liver segments (4).
Although numerous studies aimed to determine the relationship
between primary colorectal tumor localization and the
topographic distribution of liver metastases, this is still contro-
versial. (5,6). However, it is known that early diagnosis of
metastatic disease prolongs patient survival in patients with
colorectal carcinoma (7).

Radiological determination of the exact localization of the
metastatic liver lesion is also essential for planning the surgical
management of these patients (8,9). Based on this assessment,
decisions regarding partial hepatectomy, metastasectomy, or
interventional radiological methods are also given. It was
reported that the 5-year patient survival rate could be increased
from 5-10% to 30-40% in patients by liver resection in patients
with metastatic colorectal cancer (10).

The Couinaud classification is widely used to describe function-

al liver anatomy (1,11). However, despite the above facts, litera-
ture analyzing the distribution of metastatic liver lesions in
patients with colorectal cancer based on the Couinaud classifi-
cation is scarce (3). Therefore, this study aimed to investigate
the relationship between the segmental distribution of liver
metastases and the primary tumor localization in patients with
colorectal cancer.

MATERIALS and METHODS

This research was approved by our institutional ethical review
committee (Turkiye Yuksek Ihtisas Hospital Ethical Review
Committee- 2019/36). All procedures in this study fulfilled the
ethical standards reported in the Helsinki Declaration. Written
informed consent was obtained from all study participants.
Patients diagnosed with colorectal cancer with liver metastasis
constituted the target population of this study. Patient data were
retrospectively collected from electronic patient folders. These
data included age, gender, primary tumor localization, and the
data regarding the segmental distribution of liver metastases. In
addition, the endoscopic and radiological data were retrieved
from the patients' rectosigmoidoscopy, colonoscopy, and
abdominopelvic computerized tomography (CT) reports and
images. All abdominopelvic CT scans were performed by the
same CT machine (Toshiba Activion 16, TSX-031A, 16-slice
multidetector CT). Both unenhanced and enhanced images were
obtained, and an experienced hepatobiliary radiologist reviewed
all images. Data including localization of the primary colorectal
tumor and number, size, and segmental localization of the
metastatic liver lesions based on the Couinaud classification,
were retrieved by retrospective review of the endoscopy reports
and CT images.

Statistical analysis

All statistical analyses were performed using the Statistical
Package for Social Sciences (SPSS V21.0, Armonk, NY, US)
software. A frequency distribution table was used to analyze the
number of occurrences (frequency). In addition, the chi-square
test was used to examine the differences between categorical
variables to analyze the fit between expected and observed
results.

RESULTS

Our retrospective review revealed that 185 patients were
diagnosed with colorectal carcinoma during the study period.
Among these patients, 96 had liver metastasis. While 63
(65.6%) of these patients were male, 33 (34.4%) were female.
The mean age of the male and female patients was 55+6 and
57+7 years. The primary tumor localization of all patients is
displayed in Table I.

Table I: Colorectal tumor localizations

Localization Right-sided colon cancer | Localization Left-sided colon cancer
(n=19) (n=77)
Caecum 5 Descending 17
colon
Ascending colon 10 Sigmoid colon | 31
Transverse colon 4 Rectum 29
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The review of the CT images elucidated that these 96 patients
had 251 metastatic liver lesions in total. Among these metasta-
ses, 2 (0.8%) were localized in the caudate lobe, 80 (31.9%) in
the left lobe, and 169 (67.3%) in the right lobe. The distribution
of liver metastases as per primary (i.e., colorectal) tumor
localization is exhibited in Table II.

Table II: Distribution of liver metastases as per primary tumor localization

Fifty-six (70%) of the 80 metastases in the left lobe were in the
median segment (i.e., segment [V). Among the 169 metastases
in the right lobe, 100 (59.2%) were localized in the anterior
segments (segments V and VIII), while 69 (40.8%) were in the
posterior segments (segments VI and VII).

Comparison of the right and left lobes regarding the distribution
of the metastatic liver lesions revealed that colorectal carcino-
mas more frequently metastasized to the right lobe (p<0.05).
However, there was no difference between the right and left
colon tumors in this regard. In 77 patients whose primary tumor
was in the left colon, 69% of the liver metastases were located
in the right lobe, and 31% were in the left lobe.

No significant difference was found in the segmental distribu-
tion of metastases in patients with primary tumors in the right
and left colon (p>0.05). However, most metastases were found
in the right lobe segments of the liver in both right (127/186;
68%) and left (42/65; 64%) colon tumors.

Evaluation regarding Couinaud classification revealed that the
most frequently affected segment was segment VIII (23.1%),
while segment 1 (i.e., caudate lobe) was the least commonly
affected segment by the distant metastases of colorectal cancer.
The rates of metastases to different liver segments are displayed
in Table III. In addition, tomographic views of metastatic liver
lesions in segments 3 and 7 are shown in Figures 1 and 2.

Table I1I: Segmental distribution of liver metastases as per Couinaud

classification
Parameter Caudate Left lobe Right lobe
lobe
Segment I I 11 Y vV VI VI Vil
Number  of |2 25 31 24 42 33 36 58
metastases
Rate (%) 0.8 10 124 96 167 13.1 143  23.1

Figure 1: Unenhanced (A) and enhanced (B) axial computed tomography
images of a metastatic liver lesion (arrow) in segment 7 of the right lobe
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Primary tumor | Segment Total

localization Caudate lobe | Left lobe Right lobe Figure 2: Unenhanced (A) and enhanced (B) axial computed tomography
Left colon 1 58 127 186 images of a metastatic liver lesion (arrow) in segment 3 of the left lobe

Right colon 1 2 LY) 65

Total 2 80 169 251 DISCUSSION

The liver is the most common target for metastatic colorectal
cancer, and liver metastases play an essential role in the morbid-
ity and mortality of colorectal cancer (12). It was reported that
approximately 10% of patients with primary operable colorectal
carcinoma already had associated liver metastases at the time of
diagnosis. It is also known that the presence of liver metastases
significantly worsens the prognosis and decreases the 5-year life
expectancy in these patients (13). However, surgical resection is
curative in 25% of the patients with isolated hepatic metastasis
(14). Furthermore, it was stated that partial hepatic resection
increased the 5-year survival rate from 5-10% to 30-40% in
colorectal cancer patients with isolated liver metastases (10).

In line with the advances in surgical oncology, radiological
imaging methods' importance increased in the diagnostic and
therapeutic management of these patients (15). Radiological
data regarding the number, size, and segmental distribution of
metastatic liver lesions can guide the surgical management of
these patients. The segmental anatomy of the liver was defined
by Claude Couinaud, and the Couinaud classification is widely
used for describing the segmental distribution of metastatic liver
lesions (16,17). According to this classification, the liver is
divided into eight segments by an imaginary line drawn through
the hepatic and portal veins (18). This anatomical classification
is significantly important because the frequent occurrence of
liver metastases in colorectal carcinoma is associated with the
anatomy of the blood flow to the liver (19). Of note, most of
these metastases occur via the portal venous system.

It is known that the volume and weight of the right lobe of the
liver are higher than the left lobe and the right lobe receives
more portal blood flow than the left lobe (3). This fact can be
considered the reason for detecting metastatic lesions more
frequently in the right lobe than the left lobe (2,3,20). Rhu et al.
worked on patients with colorectal cancer who had histopatho-
logically confirmed liver metastases (20). Among 652 metastat-
ic lesions, 398 (61%) were in the right liver lobe, while 254
(39%) were detected in the left lobe. They reported that the
right-to-left lobe metastatic lesion ratio was 1.57/1. We calculat-
ed this ratio as 2.11 (169/80). Similarly, Kadiyoran et al., who
evaluated the segmental distribution of liver metastases in
colorectal cancer patients, reported that the right-to-left lobe
metastatic lesion ratio was 2.35 (21). They also noted that
segment VIII was the most frequently involved liver segment in
their cohort.
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In line with these findings, Holbrook et al., who retrospectively
reviewed the patterns of colorectal liver metastases as per Coun-
inaud’s segments in 270 patients, documented an overall
predominance of the right liver lobe metastases irrespective of
the site of the primary colorectal cancer (22). These authors
reported that segment VIII was the most frequently involved
liver segment in their cohort. The involvement rate of this right
lobe segment was calculated as 15,3%. In our study, segment 8
was also the most commonly affected liver segment, with an
involvement rate of 23,1%. The rate of metastasis to the right
liver lobe was significantly higher than the left lobe in our study.
This result is consistent with several previously published
reports (2,3,20,21).

In the literature, there are several reports regarding the distribu-
tion of liver metastasis and the relation of these metastases to
portal circulation (23-25). Some of these studies referred to
double circulation theory and suggested that the distribution of
liver metastases was characterized by a specific pattern. For
example, Moore and Bridenbaugh et al., who investigated the
distribution of portal blood flow in the liver using portal venog-
raphy, showed that a significant portion of the splenic venous
inflow was distributed to the left lobe of the liver (25). In
contrast, most of the blood from the superior mesenteric vein
was distributed to the right lobe of the liver.

Serege et al., who defined the streamline phenomenon, reported
that colorectal tumor cells reached specific liver regions
depending on whether the portal venous drainage of the primary
tumor was via the superior mesenteric or the inferior mesenteric
vein (24). These authors reported that the bloodstream from the
superior mesenteric vein (SMV) supposedly flowed more along
the right margin of the portal vein (PV) to the right lobe of the
liver. In contrast, blood from the inferior mesenteric vein (IMV)
flowed more along the left margin of the PV, draining into the
left lobe of the liver. The streamline phenomenon is based on the
fact that the SMV is a straight upward continuation of the PV,
while the IMV hinged at a 90° angle to join the splenic vein
(SV) (4,24). This phenomenon was related to the distribution of
the liver metastases of the mesenteric tumors (26).

Shirai et al. tested the streamline phenomenon with a study
including 85 patients with liver metastasis originating from
colorectal cancer and underwent curative hepatectomy (27).
While 18 patients had a right colon tumor, 67 had a left-sided
colon tumor. One hundred and 95 metastatic deposits were
detected in these patients; 135 were in the right lobe, and 60
were in the left lobe. In the right colon tumor group, 29
metastatic lesions were in the right liver lobe, while three were
in the left. On the other hand, in the left colon tumor group, 106
metastatic foci were in the right lobe, and 57 were in the left
lobe. Comparison of the metastatic lesions' distribution between
patient groups with right and left colonic tumors revealed a
significant difference regarding lobar distribution. They
concluded that right colon cancers selectively involved the right
lobe, while left colonic tumors involved the entire liver. Their
findings supported the streamline phenomenon (24).

While it can be stated that the streamline phenomenon did not
have clinical significance, it is known that it has great signifi-

cance in portal circulation (20,24). The concept of streamlining
suggests that the venous flows from the SMV and IMV are not
fully mixed in the PV, resulting in a disproportionate blood flow
to the right and left lobes of the liver. The streamline phenome-
non explains the fact that right colon tumor cells can reach the
right lobe of the liver through the SMV, and therefore the risk of
metastasis to the right liver lobe is increased in these patients.
However, this phenomenon cannot explain why left colon
tumors predominantly metastasize to the right liver lobe. The
fact that IMV usually joins the portal venous system at the level
of or near the splenomesenteric junction and the exact location
where the IMV opens to the portal venous system varies
between patients should be considered while making decisions
based on this phenomenon (24,28).

Aktan et al. conducted an autopsy study including 60 cases and
reported that IMV opened to the SV in 56.3%, the SMV in
31.3%, and the splenomesenteric junction in 12.5% of the
subjects (29). When these results are considered along with the
streamline phenomenon, it can be proposed that more than 60%
of the left colon tumors will metastasize to the left lobe of the
liver via the IMV, which opens to the SV at a rate of 56.3% and
the splenomesenteric junction at a rate of 12.5%. However, our
study showed that left colon tumors metastasized to the right
liver lobe in 69% and the left liver lobe in 31% of the patients.
These findings do not align with the results Aktan et al. reported
(29).

Some studies investigating the liver metastases of colorectal
tumors focused on the weight and volumes of the liver lobes
(3,6). In one of these studies, Schulz et al. detected that the ratio
of the weight and volume of the right lobe of the liver to the
weight and volume of the left lobe was 2:1 (6). Based on this
finding, it was hypothesized that liver metastases occurring via
the PV showed a homogeneous distribution, and thus the rate of
right liver lobe metastases was twice as high as that of the
metastases in the left lobe. Our results support this hypothesis
since the ratio of the number of metastases observed in the right
liver lobe to those in the left liver lobe was 2,11/1 in our cohort.
Moreover, this ratio was similar in right and left colon tumors,
with the former being 1.96/1 and the latter 2.18/1. These results
are comparable to those obtained in the autopsy studies (29).

Desai et al. investigated the distribution of colorectal tumor
metastases in the liver and found a significant relationship
between the localization of the colorectal tumor and the distri-
bution of liver metastases (4). Our study showed no significant
difference regarding the segmental distribution of metastases in
patients with primary tumors in the right and left colon. Howev-
er, it showed that the direction of portal blood flow might be
associated with the distribution of liver metastases and that the
right colon tumors mostly metastasized to the right liver lobe.
Similarly, liver metastases of the left colon carcinomas were
mainly in the right liver lobe. Since the volume of the right liver
lobe is twice as much as the left liver lobe and the diameter of
the right PV is significantly larger than the left PV, and the exact
location of the opening of IMV to the portal venous system
varies from person to person; it can be concluded that left colon
tumors may also metastasize to the right liver lobe.
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Although numerous studies investigated the relationship
between colorectal tumor localization and the topographic
distribution of liver metastases, they did not reach a common
conclusion (4,21,22,27). However, determining the distribution
of liver metastases is very important in patients with colorectal
cancer since the success of surgical resection depends on the
number and localization of the metastatic lesions (30). Our
study revealed that liver metastases were localized 2,1 times
more frequently in the right liver lobe than the left liver lobe and
that the main target was segment VIII of the right lobe, irrespec-
tive of the location of the primary colorectal tumor.

Our study has some limitations that must be considered while
evaluating its findings. First, it is a retrospective study that
could be affected by all inherent weaknesses stemming from its
retrospective design. Second, the metastatic lesions were only
radiologically confirmed, and a histopathological confirmation
process was not included in the analysis. Third, radiological
interpretations were performed by one expert hepatobiliary
radiologist; the risk of interobserver variability could have been
acknowledged if two radiologists had done the assessments.

CONCLUSION

Despite the weaknesses mentioned above, we conclude that
liver metastases are more frequently encountered in the right
lobe than the left lobe and segment VIII is the most common site
for metastatic lesions. Therefore, in cases with indeterminate
liver lesions detected on CT scans of patients with colorectal
cancer, there should be high suspicion of metastasis if the lesion
is in the right lobe, particularly in segment VIII. The location of
the primary colorectal tumor should not affect this approach.
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Sizofreni Taml1 Hastalarda D Vitamini
Diizeylerinin Psikotik ve Depresif Belirtilerle
Niskisinin Incelenmesi

Evolation of the Relationship of Vitamin D
Levels with Psychotic and Depressive
Symptoms in Patients with Schizophrenia

oz

Amag:

Sizofreni pozitif, negatif, afektif ve biligsel belirtilerle karakterize norogelisimsel bir bozukluk-
tur. Sizofrenide etiyolojiyi aydinlatmaya yonelik ¢cok sayida ¢alisma yapilmistir. Son donem
calismalar D vitamini diizeyleri ve sizofreni iligkisine odaklanmigstir. Bu ¢alismada D vitamini
diizeyleri ile sizofreni hastalarindaki semptom siddeti iliskisinin arastirilmasi amaglandi.

Gerecg ve Yontemler:

Calismaya Rize Devlet Hastanesi Toplum Ruh Sagligi Merkezine kayitli toplam 93 hasta dahil
edildi. Katilimcilarin D vitamini diizeylerini tespit etmek i¢in dolagimda en yiiksek konsan-
trasyonda bulunan 25(OH)D vitamini formu kullanildi. Tespit edilen D vitamini degerleri Nega-
tif Belirtileri Degerlendirme Olgegi (Scale for the Assesment of Negative Symptoms-SANS),
Pozitif Belirtileri Degerlendirme Olgegi (Scale for the Assesment of Positive Symptoms-SAPS),
Calgary Depresyon Olgegi (Calgary Depression Scale-CDO) ortalama puanlari ve sosyode-
mografik verilerle karsilagtirildi.

Bulgular:

Caligmamizda, sizofreni hastalarmin % 61,3’tinde optimal seviyelerin altinda D vitamin diizey-
leri saptandi. Katilimeilarin % 23,7’ sinde D vitamini eksikligi, %37,6’sinda D vitamini yeter-
sizligi vardi. Ortalama 6lgek puanlarinin D vitamini diizeyleri ile iliskisine bakildiginda SANS
ve SAPS &lgek puanlart ile D vitamini diizeyleri arasinda anlamli iliski tespit edilmedi. CDO
6lgegi puanlari ile D vitamini diizeyleri arasinda ise istatistiksel agidan anlamli negatif bir iligki
saptand1. D vitamini eksikligi olan grupta CDO puanlar1 diger gruplara gore anlamli derecede
yiiksekti (p: 0,001).

Sonug:

Calismamizda sizofreni hastalarinin biiyiik bir ¢ogunlugunda optimal seviyelerin altinda D
vitamini diizeyleri saptandi. Tespit edilen diisiik D vitamini diizeylerinin de depresif belirtilerle
iliskili oldugu gozlendi.

Anahtar Kelimeler:
Sizofreni, Vitamin D, Vitamin D eksikligi
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ABSTRACT

Objective:

Schizophrenia is a neurodevelopmental disorder characterized
by positive, negative, affective and cognitive symptoms.
Numerous studies have been conducted to elucidate the etiology
of schizophrenia. Recent studies have focused on the relation-
ship between vitamin D levels and schizophrenia. In this study,
the relationship between vitamin D levels and symptom severity
in schizophrenia patients was investigated.

Material and Methods:

A total of 93 patients registered in Rize State Hospital Commu-
nity Mental Health Center were included in this study. To
determine the vitamin D levels of the participants, the 25(OH) D
form of vitamin D, which has the highest concentration in
circulation, was used. Detected vitamin D values were
compared with the Scale for the Assessment of Negative Symp-
toms (SANS), the Scale for the Assessment of Positive Symp-
toms (SAPS), Calgary Depression Scale (CDS) mean scores
and sociodemographic data.

Results:

In our study, vitamin D levels below optimal levels were found
in 61.3% of schizophrenia patients. 23.7% of the participants
had vitamin D deficiency and 37.6% had vitamin D insufficien-
cy. Considering the relationship between mean scale scores and
vitamin D levels, no significant relationship was found between
SANS and SAPS scores and vitamin D levels. A statistically
significant relationship was found between CDS scores and
vitamin D levels. In the group with vitamin D deficiency, CDS
scores were significantly higher than the other groups (p:
0.001).

Conclusion:

In our study, vitamin D levels below optimal levels were found
in the majority of patients with schizophrenia. It was observed
that low vitamin D levels detected were also associated with
depressive symptoms.

Key Words:
Schizophrenia, Vitamin D, Vitamin D Deficiency

GIRIS

Sizofreni yaklasik olarak toplumun % 1’ini etkileyen pozitif,
negatif, afektif ve biligsel belirtilerle karakterize nérogelisimsel
bir bozukluktur (1,2). Yasam boyu siirmesi ve ciddi yeti yiti-
miyle sonuglanmasi nedeniyle tanimlandig ilk giinden beri
bozuklugu anlamaya yonelik ¢ok sayida arastirma yapilmustir.
Bu ¢ok sayidaki arastirmaya ragmen ne yazik ki sizofrenideki
birgok bilinmezlik halen aydinlatilamamstir. Ozellikle de
sizofreninin  etiyolojik temellerini aydinlatmaya yonelik
caligmalar halen bir sonuca varamamistir (2,3). Son yillarda bu
calismalar ndroendokrin sistem iizerine odaklanmistir. Bunlar
icerisinde de D vitamini ve gizofreni iliskisi son 20 yildaki
caligmalarm ilgi odagt olmustur (4,5). D vitamini, ultraviyole
151k etkisiyle ciltte sentez edilebilen ya da eser miktarda diyetle
alinan steroid yapili bir hormondur. Ciltte sentez edildigi haliyle

aktif halde olmayan bu hormon karaciger ve bobrekte gecirmis
oldugu iki adet hidroksilasyon reaksiyonu ile aktif hale
gelebilmektedir. Aktif hale dontistiikten sonra da viicutta birgok
sistemde etkili olabilmektedir (4-6). D vitamininin kemik
metabolizmasi iizerindeki etkileri iyi bilinmesine ragmen diger
sistemler iizerindeki etkisi; ozellikle de santral sinir sistemi
tizerindeki etkisi gérmezden gelinmistir. Son dénemde yapilan
caligmalarla D vitamininin merkezi sinir sistemi tizerinde
onemli etkilerinin oldugu (norotransmiter sentezi, norotrofik
faktorlerin salinimi, ndroprotektif etki gibi) anlagilmstir.

Yine yapilan ¢aligmalarla diisiik D vitamini diizeylerinin parkin-
son hastaligi, alzheimer hastalig1, otizm ve sizofreni gibi pek
cok norogelisimsel ve nérodejeneratif bozuklukla iliskili oldugu
ortaya konulmustur (7-9). Ayrica ¢aligmalarda giines 1s18indan
yeterince faydalanamama, kuzey enleminde yasama, koyu
pigmente deriye sahip olma ve kis mevsiminde dogma gibi
faktorlerin hem D vitamini eksiligi ve hem de sizofrenide ortak
nedensel faktorler olmasi, “sizofreni ve D vitamini eksikligi
arasinda bir iligki olabilir mi?” sorusunu akla getirmistir. D
vitamini reseptorlerinin ve 1-alfa hidroksilaz enziminin beyinde
tespit edilmesi ile beraber bu hipotez daha da giiglenmistir
(3,10). Yapilan ¢aligmalarda sizofreni hastalarmin yaklasik %
65'inde D vitamini eksikliginin oldugu ve D vitamini seviyeleri-
nin de saglikli kontrollere gore 5,91 ng/ml daha diisiik oldugu
ortaya konulmustur (11). D vitamini seviyeleri ile sizofreni
arasindaki iligkiyi agiklamaya ¢alisan ilk ¢alismalar Mc Grath
ve arkadagslarinin bebeklerle yapmis oldugu ¢alismalara dayan-
maktadir.

Mc Grath ve arkadaslart bir yas civari bebeklerde D vitamini
takviyesinin sizofreni riskini 6nemli dlglide azalttigini goster-
miglerdir (12). Yine Mc Grath ve arkadaslart 2010 yilinda
geriye doniik olarak 800 sizofreni hastasini taramis olduklari
bagka bir ¢aligmada ise bebeklikteki diigiik D vitamini seviye-
lerinin ileri yasta artmis sizofreni riski ile iliskili oldugunu
ortaya koymuslardir (13). Benzer sonuglar yasamlarinin ilk
yilinda D vitamini takviyesi alan bebeklerin almayanlara gore
ileri yasta sizofreni riskinin azaldigin1 gosteren bir Finlandiya
caligmasinda da gosterilmistir (14). Daha kiigiik 6lgekli baska
bir caligmada Uglincli trimesterde anne kaninda vitamin D
diizeyine bakilmis ve dogan bebekler 30 yasina kadar takip
edilmislerdir. Siiregte sizofreni tanisi alan c¢ocuklarin anne-
lerinde, sizofreni tanisi almayanlara oranla vitamin D diizeyi
anlamli derecede diisiik bulunmustur (15).

Yetiskinlik doneminde yapilan ¢alismalara bakildiginda ise
Schneider ve arkadaslari 2000 yilinda 34 sizofreni, 30 alkol
bagimlilig1 ve 25 major depresyon tanili toplam 89 hasta ile
yapmis olduklar1 bir ¢alismada; D vitamini seviyelerinin major
depresyon ve sizofreni tanili gurupta alkol bagimlilig1 olan
gruba ve kontrol grubuna gore anlamli derecede daha diisiik
oldugunu saptamislardir (16). Valipour ve arkadagslar1 da yine
yetiskinlik doneminde yapmis olduklart bir meta-analiz
caligmasinda D vitamini eksikliginin artmis sizofreni riski ile
iliskili oldugunu gostermislerdir. Yapmuis olduklari ¢alismada D
vitamini eksikligi olan gurupta sizofreni riskinin 2,16 kat
artigini ortaya koymuslardir (17). Tiim bunlara ragmen diisitk D
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vitamini seviyeleri ile sizofreni semptom iliskisi ¢ok fazla
arastirtlmamistir. Kisith sayida yapilan c¢aligmada ¢eligkili
sonuglar elde edilmistir. Psikotik tanili gogmen ve Norveglile-
rin kontrol grubu ile karsilastirilmis olduklart bir ¢alismada
psikotik tanil1 gdgmen ve Norveglilerde kontrol grubuna gére D
vitamini diizeylerinin anlaml1 derecede diisiik oldugu gosteril-
mistir. Yine ayni caligmada diisiik D vitamin diizeyleri ile
sizofreninin negatif ve depresif belirtileri arasinda negatif yonlii
bir iliski oldugu ortaya konulmustur (18). ilk atak psikotik tanili
hastalarla yapilan bagka bir ¢alismada da benzer sonuglar elde
edilmistir. Yapilan bu c¢aligmada diisiik D vitamini diizeyleri
negatif belirtiler ve biligsel bozulma ile iligkilendirilmistir (19).
Pozitif ve Negatif Sendrom Olgegi (Positive and Negative
Syndrome Scale-PANSS) skorlar1 ve Klinik Genel Deger-
lendirme Olgegi (Clinical Global Impression Scale-CGIS)
skorlarmin D vitamini diizeyleri ile iliskisinin incelendigi baska
bir caligmada ise orta diizeyde negatif bir korelasyon tespit
edilmistir (20). Diger yandan Itzhaky ve arkadaslar1 D vitamini
diizeyleri ile PANSS skorunu karsilastirmis olduklari bir
calismada hastalik siddeti ile D vitamini diizeyleri arasinda bir
korelasyon olmadigini, benzer sekilde Crews ve arkadaslart da
ilk atak psikoz tanilt hastalarm D vitamini diizeyleri ile hastalik
aktivitesi arasinda bir iligki bulamadiklarimni ifade etmislerdir
(21,22). Biz de bu calismada D vitamini seviyeleri ile sizofreni
semptom siddeti arasinda bir iliskinin olup olmadigini aragtir-
may1 ve konu ile ilgili literatiire katki sunmay1 amagladik.

GEREC ve YONTEMLER

Katibbmcilar

Calismaya 01.01.2018-31.12.2020 tarihleri arasinda Rize
Devlet Hastanesi Toplum Ruh Sagligi Merkezine kayitli olan,
18-64 yas aras1 ve Ruhsal Bozukluklarin Tanisal ve Sayimsal El
Kitabi-5’inci Basim (Diagnostic and Statistical Manual of
Mental Disorders-5th Edition-DSM-5)’a gore remisyonda (son
6 aylik siiregte hastane yatis1 ve tedavi degisikligi olmayan,
klinik olarak atak doneminde olmayan) sizofreni tan1 lgiitlerini
karsilayan 100 hasta dahil edildi. Merkezimizde takipli bu
hastalarm kan sayimlari ve biyokimyasal parametreleri (Hemo-
gram, karaciger fonksiyon testleri, bobrek fonksiyon testleri,
lipit profili gibi) ti¢ aylik periyotlarla diizenli olarak takip
edilmekteydi. Diizenli takipler esnasinda kan almmasi planla-
nan hastalardan rutin tetkiklerine ilave olarak D vitamini diizey-
leri i¢in de o6rnek alindi.

D vitamini diizeyleri igin dolasimda en yiiksek konsantrasyonda
bulunan ve en uzun yarilanma dmrii olan 25(OH)D vitamini
formu tercih edildi (23). D vitamini diizeyleri <10 ng/ml ise D
vitamini eksikligi, 10-20 ng/ml ise D vitamini yetersizligi, >20
ng/ml ise optimal diizeyde D vitamini olarak degerlendirildi
(24). Tespit edilen D vitamini degerleri 6l¢gek puanlari ve sosyo-
demografik veriler ile karsilastirildi. Arastirmaya katilan tim
katilimcilara arastirma hakkinda bilgi verildi ve yazili onamlart
alindi. Demans tanili hastalar, nérolojik bozuklugu olanlar,
alkol-madde kullanim bozuklugu olanlar, zeka geriligi olanlar,
hamileler, emziren kadinlar, kalsiyum ve vitamin D metabo-
lizmasini etkileyecek hastalig1 olanlar ve son alt1 ay igerisinde
vitamin D takviyesi alan hastalar degerlendirme dig1 birakildi.
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Calisma esnasinda D vitamini diizeyini etkileyecek ilag
kullanan ve D vitamini takviyesi alan 7 hasta ¢aligma dis1
birakildi. Caligma toplam 93 hasta ile tamamlandi.

Etik Kurul

Arastirmaya katilan tiim katilimcilara arastirma hakkinda bilgi
verildi ve yazili onamlar1 alindi. Yazili onamlari alian hasta-
larin goriisme yapabildigimiz aile bireyleri ve yakinlari da
calisma ile ilgili olarak bilgilendirildi. Calisma 6ncesi Recep
Tayyip Erdogan Universitesi (RTEU) Tip Fakiiltesi Etik Kuru-
lundan 21.06.2017 tarihinde 2017/126 Karar No ile ¢alismayla
ilgili etik kurul onay1 alind1. Calismamiz Helsinki Deklarasyonu
ilkelerine uygun olarak yiiriitiilmiistiir. Caliymada bilimsel
arastirma ve yayin etigine uyulmustur.

Veri Toplama Araglar:

Sosyodemografik Veri Formu

Calisma i¢in arastirmacilar tarafindan hazirlanan, bireyin yasi,
cinsiyeti, medeni durumu, dogum yeri, egitim durumu, mesleki
durumu, klinik 6zellikleri ve kullanilan ilaglar gibi arastirmanin
bagimsiz degiskenlerini sorgulayan bir form kullanildr.

Pozitif Belirtileri Degerlendirme Olgegi (Scale for
the Assesment of Positive Symptoms-SAPS)
Sizofreninin pozitif belirtilerinin siddet ve degisimini dlgmek
amactyla Andreasen (1990) tarafindan gelistirilmistir (25).
Olgek 4 alt dlgek ve 34 maddeden olusur. Alt dlgekler sanrilar,
varsanilar, dezorganize davranig ve yapisal diisiince bozuk-
lugunu igerir. Olgegin icinde ydnergesi vardir ve ydnergede
puanlamanin nasil yapilacagi belirtilmistir. Maddeler 0-5 arasin-
da puanlanir. Toplam puan 0-170 arasindadir. Elde edilen
puanlarin yiiksekligi pozitif belirtilerin siddetini gostermektedir.
Tiirk¢eye Erkog ve arkadaglart (1991) tarafindan uyarlanmustir.
Tiirkge formunun gegerlilik calismalari yapilmamis olup dlgegin
i¢ tutarlihg1 gegerlilige gosterge olarak kullanilmigtir (26).

Negatif Belirtileri Degerlendirme Olgegi (Scale for
the Assesment of Negative Symptoms-SANS)
Sizofreninin negatif belirtilerinin siddet ve degisimini deger-
lendirmek amaciyla 1990 yilinda Andreasen tarafindan gelisti-
rilmistir (25). Olgek 5 alt 6lgek ve 25 maddeden olusmaktadir.
Alt olgekler aloji, apati, anhedoni, afektif kiintlesme ve dikkat
eksikligi gibi parametrelerden olusmaktadir. Olgegin iginde
yonergesi vardir ve yonergede puanlamanin nasil yapilacagi
belirtilmistir. Elde edilen puanlarin yiiksekligi negatif belirtile-
rin siddetini gostermektedir.

Tiirkgeye uyarlanmasi ve Tiirkge formunun giivenirlik ¢alisma-
lart Erkog ve arkadaslar1 (1991) tarafindan yapilmistir. Gegerli-
lik ¢aligmalari ise yapilmamis olup 6lgegin i¢ tutarliligr gecerli-
lige gosterge olarak kullanilmistir (27).
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Calgary Depresyon Olgegi (Calgary Depression
Scale-CDO)

Sizofreni hastalarinda depresif belirtilerin siddet ve degisimini
6lgcmek amaciyla Addington ve arkadaslari tarafindan gelisti-
rilmis olan bir dlgektir (28). Her maddenin 0 ile 3 arasinda
puanlandigi, goriismeci tarafindan uygulanan ve toplam 9
maddeden olusan likert tipi bir dlgektir. Olcekten alinan toplam
puan 0-27 araligindadir. Elde edilen puanlarin ytiksekligi depre-
sif belirtilerin siddetini gostermektedir. Tirkce gegerlik ve
giivenirlik ¢aligmast Aydemir ve arkadaslari tarafindan
yapilmustir (29).

D Vitamini Diizeylerinin Olgiimii

Katilimcilardan 12 saat aglik sonrasi 2 ml venoz kan drnekleri
antikoagulanl tiiplere alindi (BD Vacutainer Blood Collection
Tube). Toplanan kanlar oda sicakliginda 3000 rpm de 10 dakika
stireyle santrifuj edildi (NF 1200R, NuveR). Santrifiij sonras1 D
vitamini  diizeyleri (25(OH)D) serum kemiliiminesans
mikropartikul immunoassay (CMIA) teknolojisiyle ¢alisan
Architect 12000 (Abbott, Diagnostics, Wiesbaden, Almanya)
cihazi ile dlgiildi.

Istatistiksel Analiz

Verilerin analizi “SPSS (Statistical Package for Social Sciences)
for Windows 25.0 (SPSS Armonk, NY: IBM Corp.)”araciligryla
yapildi. Kategorik veriler say1 ve yiizde, siirekli veriler normal
dagilima uygunluklarma gore ortalama, standart sapma ya da
median (minimum-maksimum) seklinde ifade edildi. Normal
dagilima uygunluk Kolmogorov Smirnov testi ile sinandi.
Kategorik veriler Ki-kare testi ile analiz edildi. Stirekli verilerin
karsilagtirilmasinda  ANOVA  veya Kruskal Wallis testi
kullanildi. Veriler arasindaki korelasyon spearman korelasyon
testi ile incelenmistir. p<0.05 anlamlilik sinirt olarak kabul
edildi.

BULGULAR

Calismaya dahil edilen katilimcilarin yas ortalamast 39,24 +
10,34 idi. Katilimcilarin % 68,8’i (n=64) erkek, % 31,2’ si
(n=29) kadindi. Medeni durum agisindan bakildiginda
katilimcilarin % 65,6 sinin (n=61) bekar, %34,4’ iniin (n=32)
evli oldugu gozlendi. Katilimcilarin % 58,1’1 (n=54) ilkokul
mezunuydu ve % 50,5’i (n=47) ¢aligmiyordu. Katilimcilar,
yasanilan yer agisindan degerlendirildiginde % 58,1 i (n=54) il
merkezinde, % 23,7’ si (n=22) kirsal alanda yasamaktaydi.
Katilimeilarin ortalama hastalik stireleri yi1l bazinda 15,00
(2,00-35,00) idi ve hastalarin % 44,1°1 (n=41) intihar diisiince-
sine sahipti (Tablo I).

Tablo I: Hastalarin sosyodemografik ve klinik 6zellikleri

Degisken n(%)
Yas (ort+SD) 39,24 + 10,34
Kadin 29 (%31,2)
Cinsiyet
Erkek 64 (%68,8)
Evli 32 (%34,4)
Medeni durum
Bekar 61 (%65,6)
Ok‘]')'e;;z” 12 (%12,9)
Egitim diizeyi ilkokul 54 (%58,1)
Lise 17 (%18,3)
Universite 10 (%10,8)
Calismiyor 47 (%50,5)
Memur 17 (%18,3)
Meslek isci 11 (%11,8)
Serbest 14 (%15,1)
Ciftei 4 (%4,3)
Koy 22 (%23,7)
Yasamlan yer ilce-Kasaba 17 (%18,3)
il 54 (%58,1)
Hastalik siiresi
ort (min.- 15,00 (2,00-35,00)
maks.)
intihar Var 41 (%44,1)
diigiincesi Yok 52 (%55,9)

SD: Standart deviation, Ort: Ortalama, Min: Minimum, Maks: Maksimum

D vitamini diizeylerine gore hastalart 3 gruba ayirdigimizda
hastalarin % 23,7 sinde D vitamini eksikligi, % 37,6 sinda D
vitamini yetersizligi ve % 38,7 sinde optimal seviyede D
vitamini diizeyleri saptandi.

D vitamini diizeylerine gore ayrilan 3 grup arasinda yas
(p=0,145), cinsiyet (p=0,542), medeni durum (p=0,394), egitim
diizeyi (p=0,267), meslek (p=0,848), yasanilan yer (p=0,968),
ruhsal hastalik siiresi (p=0,140) ve intihar diisiincesi (p=0,107)
acisindan anlamli farklilik saptanmadi (Tablo ).
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Tablo II: D vitamini diizeyine gore ayrilan gruplarin sosyodemografik ve klinik
ozellikleri

Vitamin-D Vitamin-D Vreamin-D
Eksikligi Olan | Yetersizligi Olan Y
Normal Olan degeri
Grup Grup Grup P
(<10 ng/ml) (10-20 ng/ml) 520 nainl)
(n=22) (0=35) (n=36)
Yas (ort+SD) 35,50 + 10,04 38,94+ 9,93 41,81+ 10,44 0,145
> 5 S
Cinsiyet Kadin 7 (%31,8) 13 (%37,1) 9 (%25,0) 0,542
Erkek 15 (%68,2) 22 (%62.9) 27 (%75,0)
Medeni Evli 5 (%22,7) 14 (%40,0) 13 (%36,1) 0394
durum Bekar 17 (%77.3) 21 (%60,0) 23 (%63,9) ’
Okur
Yazar 5(%22,7) 5(%14,3) 2 (%5,6)
Degil
Egitim diizeyi | jioul 9 (%40.9) 19 (%54,3) 26 (%72,2) 0,267
Lise 5 (%22.7) 8 (%22.9) 4(%11,1)
Universite 3 (%13,6) 3 (%8,6) 4(%11,1)
C or 11 (%50) 17 (%48,57) 19 (%52,78)
Memur 4(%18,18) 5 (%14,29) 8 (%22,22)
Meslek isci 3(%13,64) 5(%14,29) 3 (%8,33) 0.848
Serbest 4(%18,18) 5 (%14,29) 5(%13,89) ’
Ciftgi 0 (%0) 3 (%8,57) 1(%2,78)
Koy 5 (%22,73) 9 (%25,71) 8 (%22,22)
Yasamilan yer K':::;m 4(%18,18) 7 (%20) 6 (%16,67) 0,986
i1 13 (%59,09) 19 (%54,29) 22 (%61,11)
Ruhsal
hastalik
siiresi 12,00 (2,00-27,00) | 14,00 (2,00-30,00) | 17,50 (2,00-35,00) 0,140
ort (min-
maks)
intihar Var 11 (%50) 19 (%54,29) 11 (%30,56) 0107
diisiincesi Yok 11 (%50) 16 (%45,71) 25 (%69,44) ’
a: ANOVA, b: ki-kare test, ¢: Kruskal Wallis test, SD: Standart deviation, Ort: Ortalama

Gruplar 6l¢ek puanlarina gore degerlendirildiginde gerek SAPS
(p=0,157) ve gerekse de SANS (p=0,944) toplam 6l¢ek skorlari
D vitamini diizeylerine gore ayrilan hasta gruplari arasinda
istatistiksel agidan anlamli farklilik gostermedi.

CDO’den alman puanlarin ise D vitamini eksikligi olan grupta
diger gruplara gore daha yiiksek oldugu izlendi (p= 0,001)
(Tablo I11, Sekil 1).

Tablo III: D Vitamini eksikliginin psikotik ve depresif semptomlarla
karsilagtirilmasi

Vitamin-D Vitamin-D Vitamin-D
eksikligi olan | yetersizligi diizeyleri normal
grup olan grup olan grup p degeri*
(<10 ng/ml) (10-20 ng/ml) (=20 ng/ml)
SAPS
Ortanca (min. -maks.) 18,5 (3-81) 20 (2-73) 27 (3-90) 0,157
SANS
Ortanca (min. -maks.) 30 (7-64) 27 (6-79) 28 (8-54) 0,944
CDO
Ortanca (min. -maks.) 13 (3-20) 4(0-16) 4(0-19) 0,001
*Kruskal Wallis testi, Min: Minimum, Maks: SAPS: Pozitif dlgegi,
SANS: Negatif semptomlan degerlendirme olgegi; CDO: Calgary Depresyon Olgegi
1500
1000
500
000
<10 10-20 >20

Dvit Dizeyi
Sekil 1: Calgary Depresyon Olgeginden alinan puanlarin D vitamini diizeyler-
ine gore dagilimi
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Olgek puanlart ve D vitamini diizeyleri arasinda yapilan
korelasyon analizinde D vitamini diizeyleri ile CDO puanlari
arasinda orta diizeyde negatif bir iligki saptandi

(p: 0,00001, r:-0,429) (Tablo IV).

Tablo IV: D vitamini diizeyleri ile dlgek puanlarinin iligkisi

D vitamini diizeyi P r
CDO 0,00001 -0,429**
SAPS 0,129 0,129
SANS 0,838 -0,021

Spearman korelasyon: ** p<0,05, SAPS: Pozitif semptomlan degerlendirme 8lgegi,
SANS: Negatif semptomlan: degerlendirme 6lgegi, CDO: Calgary Depresyon Olgegi

TARTISMA

Calismamizda sizofreni hastalarmin biiyiik bir ¢ogunlugunda
optimal seviyelerin altinda D vitamini diizeyleri saptandi. Tespit
edilen diisik D vitamini diizeylerinin de depresif belirtilerle
iliskili oldugu gozlendi. Yapilan korelasyon analizinde D
vitamini diizeyleri ile CDO skoru arasinda orta diizeyde negatif
bir iligki tespit edildi.

Sizofreni olusumu ile ilgili birgok hipotez ileri strilmistiir.
Bunlar igerisinde en kabul gorenleri gen gevre iliskisi ve
norogelisimsel hipotezdir (1). D vitamininin ndro-gelisim
tizerindeki etkilerinin kesfinden sonra dikkatler D vitamini
eksikligi ve sizofreni iligkisine kaymistir. Prenatal D vitamini
eksikliginin fetal noral gelisimi olumsuz etkiledigi ve dolayisiy-
la sizofreni riskini artirdig1 varsayilmustir (4,30). Ozellikle de
gebelik donemi ve bebeklik ¢aginda ortaya ¢ikan D vitamini
eksiklerinin beynin biiylimesini ve gelisimini etkiledigi
dolayisiyla da erigkin donem sizofreni riskini artirdigi goste-
rilmistir (12,31,32). Yapilan epidemiyolojik calismalar, koyu
tenli kigilerde, kis sonu/ilkbahar basinda doganlarda, daha
yiiksek enlemlerde diinyaya gelenlerde ve kentsel ortamlarda
doganlarda sizofreni riskinin artigin1 ve bu riske D vitamini
eksikliginin aracilik edebilecegini one siirmiistiir. Ancak bu
konudaki veriler ¢eliskilidir (17,30,33). Biz de ¢alismamizda D
vitamini diizeyleri ile sosyodemografik veriler ve klinik
Ozellikler arasina istatistiksel olarak anlaml iligki saptamadik.
Eriskin donem sizofreni hastalarinda D vitamini eksikliklerine
siklikla rastlanmaktadir (17,18,20,34-38). Yapilan galigmalarda
sizofreni hastalarinin yaklasik % 65'inde D vitamini eksikligi-
nin oldugu ve D vitamini seviyelerinin de saghkli kontrollere
gore 5,91 ng/ml daha diisiik oldugu vurgulanmistir (11). Bu
oranlar tedaviye direngli grupta, ilk atak psikotik hastalarda ve
hastaneye yatan hastalarda ise daha da yiiksek olarak rapor
edilmistir (20,39,40). Kontrol grubu kullanilarak gerceklesti-
rilen calismalarda da yine benzer sonuglar elde edilmistir
(17,20-22). Ancak bu durumu desteklemeyen c¢alismalar da
vardir (19,41). Hatta baz1 ¢aligmalar yiiksek D vitamini diizey-
lerini artan gizofreni riski ile de iligkilendirmistir (13). Biz de
calismamizda literatiirle uyumlu bir sekilde sizofreni hasta-
larinin yaklagik % 61,3’tinde optimal seviyelerin altinda D
vitamini diizeyleri saptadik. Sizofreni hastalarinda saptanan D
vitamini eksikligi bu hastalarinin sedanter yasam tarzlari, giines
1s1gindan yeterince faydalanamamalari ve beslenme eksiklikleri
ile iligkili olabilir. Ayrica bu hastalarim kullanmig olduklari
ilaglar da bu duruma yol agmis olabilir (35).
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Caligmamizi D vitamini diizeylerine gore gruplandirdigimizda
D vitamini eksikligi % 23,7, D vitamini yetersizligi % 37,6 ve
normal D vitamini diizeyleri de % 38,7 idi. Bu bulgular 2016
yilinda Bulut ve arkadaslarinin iilkemizde yapmis olduklari
benzer bir ¢alisma ile de uyumlu idi (35). Bazi yontemsel
farkliliklar olmakla birlikte benzer sonuglara Yiiksel ve
arkadaslari ile Aras ve arkadaslarinin yapmis olduklari ¢aligma-
larda da rastlanmaktadir (20,42).

Sizofreni, pozitif negatif ve afektif semptomlarla giden bir
bozukluktur. Sizofreni semptom siddeti ve D vitamini iligkisi
birgok calisma ile arastirilmistir. Bu konuda yapilmis olan
caligmalar daha siklikla ilk atak ya da akut alevlenme donemi ile
ilgili ¢alismalar olup bildirilen sonuglar da oldukg¢a degiskendir
(20,35,38,42-44). Yapilan ¢aligmalarin bir kismi sizofreni hasta-
larinda sadece negatif belirtilerle diisik D vitamini diizeyleri
arasinda iliski saptarken bir kismi ise hem negatif ve hem de
pozitif belirtilerle D vitamini diizeyi arasinda iliski saptamigtir
(9,19,20,33-35,38,43,45-47). Bunun aksine pozitif ve negatif
belirtilerle D vitamini seviyeleri arasinda iliski olmadigimni
belirten galigmalar da vardir. Itzhaky ve arkadaslari D vitamini
diizeyleri ile PANSS puanlar1 arasindaki iliskiyi arastirmis
olduklart calismalarinda D vitamini diizeyleri ile PANSS
puanlari arasinda anlamli bir iliski saptamamistir (21).

Benzer bir iliski de yine Crews ve arkadaglarinin yapmis olduk-
lar1 ¢alismada da gosterilmistir (22). Biz de bu iki ¢aligmaya
benzer sekilde calismamizda D vitamin diizeyleri ile sizofreni-
nin pozitif ve negatif semptom siddeti arasinda istatistiksel
acidan anlamli bir iliski saptamadik. Benzer bulgular 2021
yilinda iilkemizde yapilmis olan Aras ve arkadaslarinin ¢aligma-
larinda da gosterilmistir (42). Calismamizda elde ettigimiz bu
sonug secilen Orneklemle iliskili olabilecegi gibi remisyon
donemindeki hastalarin segilmis olmasi ile de iliskili olabilir.
Oysaki sizofreni semptom siddeti ile D vitamini diizeyleri
arasinda iligki saptayan galigmalar siklikla daha siddetli semp-
tom profiline sahip olan akut dénem ya da yatarak tedavi géren
hastalardan olugsmaktaydi (20,39,40).

D vitamini eksikligi; psikotik bozukluklar, depresyon ve diger
birgok kronik fiziksel durumla iligkilendirilmis olup ruhsal
bozuklugu olan kisilerde en giiglii kanitlar diistik D vitamini
diizeyleri ile depresyon arasindaki iliskide saptanmistir
(30,38,48). Benzer bir iliskinin depresif belirtilerin siklikla
gortildiigl sizofrenide de olabilecegi ileri stirilmistiir (38,49).
Nitekim yapilan ¢ok sayida calisma ile de sizofreni hastalarin-
daki dasiik D vitamini diizeylerinin depresif belirtiler ile olan bu
iliskisi ortaya konulmustur (18,38,48). Bizde calismamizda
literatiirle uyumlu bir sekilde sizofreni hastalarinda D vitamini
seviyeleri ile CDO puanlar1 arasinda istatistiksel agidan negatif
bir iligki saptadik. Bu sonu¢ 2016 yilinda Nerhus ve
arkadaslarinin psikotik hastalarda CDO puanlari ile D vitamini
diizeylerini karsilagtirmis olduklart galismayla benzerdi.Onlar
da calismalarinda diisiik D vitamini diizeyleri ile yiiksek CDO
puanlart arasinda anlamli ters iliski saptamiglardir (38). Bu
durum sizofreni hastalarinin ige kapanmasi, kapali mekanlarda
daha fazla vakit gecirmesi dolayisiyla da giines 15181na maruzi-
yetin azalmasi seklinde agiklanabilecegi gibi D vitamininin

serotonin sentezi lizerindeki diizenleyici etkileri seklinde de
aciklanabilir. Ayrica D vitamininin antiinflamatuar ve antioksi-
datif etkileri de bu siirecte etkili olmus olabilir (9).

Calismamizin bazi kisithliklari da vardir. Caligmamizin tek
merkezde yriitiilmiis olmasi, 6rneklem grubunun kigikliga,
kesitsel bir ¢alisma olmasi, D vitamini eksikligini etkileyecek
faktorlerin dikkate alimmamis olmasi ve D vitamini seviyeleri-
nin saglikli kontrollerle karsilastirilmamis olmasi ¢alismamizin
kisithiligr olarak diisiiniilebilir. Ayrica sadece remisyon dénemi
hastalarin tercih edilmesi de yine bir kisitlilik olarak degerlendi-
rilebilir.

SONUC ve ONERI

Calismamizda sizofreni hastalarinin biiylik bir ¢ogunlugunda
optimal seviyelerin altinda D vitamini diizeyleri saptadik.
Ayrica tespit edilen bu diisiik D vitamini diizeyleri ile depresif
belirtiler arasinda negatif bir iliski oldugunu gozlemledik.
Sizofreni hastalarinda depresif belirtilerin siklikla g6zden
kactig1 ve tedaviye uyumu olumsuz etkiledigi diistiniildiigiinde
bu bulgu oldukga dnemlidir. Bu bulgular 1s1ginda sizofreni ve D
vitamini diizeyleri arasindaki iligskiyi aydinlatmaya yonelik bu
alanda iyi tasarlanmig ¢ok merkezli ¢alismalara ihtiya¢ duyul-
maktadir.
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Tirkiye'nin Bati Akdeniz Bolgesindeki
Hemodiyaliz Hastalarinda Fabry Hastaligi Siklig

ABSTRACT

Objective:

The aim of the present study was to identify patients with chronic kidney disease of unknown
etiology or of other detected etiology among those who were undergoing hemodialysis in the
Western Mediterranean region and to detect the prevalence of Fabry mutation in these patients.
In addition, we aimed to screen the family members of the cases with mutations in our study.

Methods:

A total of 664 patients over the age of 18 who received hemodialysis treatment in 11 different
hemodialysis centers in the Western Mediterranean region of Turkey were screened. Alpha-ga-
lactosidase A enzyme levels were first tested in male patients, and for patients with alpha-galac-
tosidase A levels < 3.3 nmol/mL/h, GLA gene sequence analysis was performed. GLA gene
sequence analysis was performed directly in female patients.

Results:
In total 664 patients [313 (47.1%) male and 351 (52.9%) female] have been scanned. Fabry
mutation was positive in eight female patients and one male patient.

Conclusion:

According to the output of the research, the prevalence of Fabry disease among the patients who
received hemodialysis treatment was determined as 1.35%. In order to eliminate the conflicts
upon whether the mutations which is effective on the etiology of Fabry disease are pseudo alleles
it is required that new researches should be done, prospective scanning programs in a wider
patient population and genetic consultancy and preventive medicine services should become
more prevalent.

Key Words:
Fabry disease, Chronic kidney disease, Hemodialysis
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Amag:

Bu calismanin amaci, Bati Akdeniz bdlgesinde hemodiyaliz
uygulanan ancak bobrek yetmezligi etiyolojisi bilinmeyen veya
baska nedenlere baglanan hastalari belirlemek ve bu hastalarda-
ki Fabry mutasyonunun prevalansini saptamaktir. Ayrica,
calisgmamizda mutasyon saptanan olgularin aile bireylerinde de
tarama yapmay1 amagladik.

Yontemler:

Tiirkiye'de Bati Akdeniz bolgesinde 11 farkli hemodiyaliz
merkezinde hemodiyaliz tedavisi goren 18 yas iistii 664 hasta
tarandi. Erkek hastalarda ilk olarak Alfa-galaktosidaz A enzim
seviyeleri test edildi ve alfa-galaktosidaz A seviyeleri < 3,3
nmol/mL/saat olan hastalarda GLA gen dizi analizi yapildi.
Kadimlarda ise GLA gen dizi analizi dogrudan yapildi.

Bulgular:

Toplam 664 hasta [313 (%47,1) erkek ve 351 (%52,9) kadin]
tarandi. Fabry mutasyonu sekiz kadin hastada ve bir erkek
hastada pozitifti.

Sonugc:

Arastirmamizda hemodiyaliz tedavisi alan hastalarda Fabry
hastalig1 prevalanst %1,35 olarak belirlendi. Fabry hastaliginin
etiyolojisinde etkili olan mutasyonlarm yalanct alel olup
olmadigi konusundaki geliskileri ortadan kaldirmak igin yeni
arastirmalarin  yapilmasi, daha genis hasta popiilasyonunda
prospektif tarama programlarinin yapilmasi, genetik danigsman-
Iik ve koruyucu hekimlik hizmetlerinin yayginlastirilmasi
gerekmektedir.

Anahtar Kelimeler:
Fabry hastaligi, Kronik bébrek hastaligi, Hemodiyaliz

INTRODUCTION

Fabry disease is an X-linked recessive inherited disorder of
glycosphingolipid metabolism and a lysosomal storage disease.
The absence or decreased activity of the alpha-galactosidase A
enzyme encoded by the galactosidase alpha (GLA) gene on
chromosome band Xq22 leads to inadequate lipid metabolism
and progressive lysosomal accumulation of globotriaosylcer-
amide (Gb3) that has terminal alpha-galactosyl residues (1,2).
The worldwide prevalence of Fabry disease is estimated to be
one in 117.000 live births and one in 40.000 men (3,4). Fabry
disease, which is associated with a wide variety of symptoms
and multisystemic involvement in the clinical presentation,
including acroparesthesia, gastrointestinal symptoms, angioker-
atoma, cornea verticillata, cerebrovascular disease, and hyper-
trophic cardiomyopathy, is also one of the rare causes of chronic
kidney disease (CKD) (1,5,6). There are classic and severe
forms of the disease as well as its cardiac and renal variants
(7-9). Due to its variants and random X inactivation in women,
it is observed with different phenotypic presentations, at differ-
ent ages and with various systemic effects. In cases of renal
involvement, it leads to fibrosis, glomerulosclerosis, and
progressive renal insufficiency due to the accumulation of Gb3

in podocytes, mesangium, glomerular endothelium, distal
tubular epithelium, arterial and arteriolar endothelial and
smooth muscle cells, and interstitial cells (10,11).

Currently, among the existing CKD patients worldwide, there is
a group of patients with unknown etiology. In patients from
Turkey for whom first renal replacement therapy (hemodialysis)
was started in 2018, a group comprising 15.1% patients with
CKD of unknown etiology was detected (12). It is estimated that
Fabry patients who have not yet been diagnosed are also includ-
ed in this group with unknown etiology. Studies have been
conducted around the world to screen high-risk populations
[patients undergoing dialysis, patients who had a stroke at an
early age (18-40 years), patients with ventricular hypertrophy
without a cause etc.] for detecting undiagnosed Fabry patients
(11,13,14). Increased screening and diagnostic programs facili-
tate the diagnosis of Fabry disease at an early stage before the
development of clinical symptoms or in suspected cases.

The detection of alpha-galactosidase A levels and lyso-Gb3
(globotriaosylsphingosine) as well as genetic testing can be
used for the screening and diagnosis of Fabry disease (15,16).
Testing for alpha-galactosidase A in the blood is quite sensitive
and specific for men, whereas it can give false-negative results
in women (17). The deoxyribonucleic acid (DNA)-based genet-
ic test for detecting the sequence of GLA gene exons is the most
important diagnostic test for Fabry disease (18). At present, a
multisystemic approach, supportive treatment, enzyme replace-
ment therapy (ERT), and/or chaperone therapy (migalastat) are
used to treat the disease (19,20). It is important to diagnose the
disease as early as possible and to start ERT for preventing
multiorgan dysfunction without lysosomal Gb3 accumulation
(18). The aim of the present study was to identify patients with
CKD of unknown etiology or of other detected etiology among
those who were undergoing hemodialysis in the Western Medi-
terranean region but had underlying Fabry disease and to detect
the prevalence of Fabry mutation. In addition, we aimed to
perform first-degree family screening of index cases and
clinical screening in positive cases. Moreover, we aimed to
draw attention to the fact that a rare storage disease such as
Fabry disease may be the underlying etiology in these patients.

MATERIAL and METHODS

In the present study, 664 patients aged above 18 years who were
undergoing hemodialysis at 11 different hemodialysis centers in
the Western Mediterranean region were screened for Fabry
disease after obtaining approval from the Akdeniz University
Faculty of Medicine Clinical Research Ethics Committee
(Protocol no: 397, 29th of June, 2016) and in accordance with
the decisions of the Helsinki Declaration. The study was
conducted in accordance with research and publication ethics,
by obtaining written informed consent from the patients.
Alpha-galactosidase A enzyme levels were first tested using
enzyme-linked immunosorbent assay method in male patients,
and for patients with alpha-galactosidase A levels <3.3 nmol/m-
L/h, GLA gene sequence analysis using “Sanger method” was
performed. GLA gene sequence analysis was performed directly
using the Sanger method in female patients. First-degree
relatives of patients testing positive for GLA gene mutations
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were also included in genetic screening. All patients diagnosed
with Fabry disease underwent electrocardiogram (ECG) and
echocardiography (ECHO) screenings as well as neurological,
dermatological, and eye examinations.

A written consent was obtained from all patients who underwent
the screenings. Data on age, gender, additional disease, dialysis
duration, and CKD etiology were obtained from patients,
dialysis centers databases, and Medulla Physician system
database. Death-related information on patients who died was
obtained from the Turkish Public Health Institution Notifica-
tion System.

Descriptive statistics were used from the obtained data using
SPSS 18.0 package program and were presented as frequency,
percentage, mean, and standard deviation values.

RESULTS

In the present study, 664 patients [313 (47.1%) male and 351
(52.9%) female; age range, 20-96 years] from 11 different
hemodialysis centers were included. The etiology of CKD was
unknown in 122 (18.4%) of the 664 patients. The causes of
CKD in patients with known etiology are listed in Table 1.

Alpha-galactosidase A enzyme levels were tested in all male
patients participating in the study; the levels were normal in 256
(81.8%) and low in 57 (18.2%) patients (Alpha-galactosidase A
< 3.3 nmol/mL/h). Of the 57 male patients, seven could not be
reached for performing gene analysis. Fabry mutation was
positive in one of the 50 men in whom GLA gene analysis was
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Table I: Diseases detected in chronic kidney disease etiology in patients
participating in the study.

Number of
positive patients | Percentage (%)
(n)

Diabetes Mellitus 157 23.6
Hypertension 298 44.9
Glomerulonephritis 80 12
Polycystic Kidney Disease 17 2.6
Tubulointerstitial Nephritis and 81 12.1
Obstructive Nephropathies '
Amyloidosis 12 1.8
Connective  Tissue Disease -
Vasculitis 15 22
Nephrolithiasis 14 21
Unknown Etiology 122 18.4
Other 32 4.8
Other: Gout, Hepatitis B and Hepatitis C, Sickle cell anemia, Renal cell
cancer, Human acquired immunodeficiency virus infection, Atypical hemolytic
uremic syndrome, Malignancy.

performed. GLA gene analysis was performed in all women
who participated in the study. Fabry mutation was negative in
343 (97.8%) and positive in eight (2.2%) female patients. Thus,
in the present study, there were nine patients (eight female, one
male) with positive GLA gene mutation and Fabry mutation
prevalence was 1.35% (Figure 1).

664 Patients from 11
Hemodialysis Centers

v

[GLA Gene Analysis for 351 J

Female Patients

8 Patients

343 Patients
Mutation Positive

Mutation Negative

7 Patients could
not be reached

|

‘ Alpha-Galactosidase A Enzyme LevelsJ

for 313 Male Patients

I
v v

[

57 Patients have 256 Patients have
Low Enzyme Levels Normal Enzyme Levels
GLA Gene Analysis for 50
Male Patients

1 Patients

Mutation Positive

49 Patients
Mutation Negative

Figure 1: Distribution of patients according to enzyme level and mutation.
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The male patient testing positive in the genetic analysis had a
D313Y mutation; six of the positive female patients had a
D313Y mutation, one had an S126G mutation, and the remain-
ing one had an R363C mutation.

Five of the nine patients testing positive for genetic mutation
refused to undergo further examinations and treatment, and their
families refused to be screened. Relatives of one patient who
died during the study period also refused to undergo genetic
screening. The remaining three female patients who had tested
positive for a mutation agreed to undergo further examinations
and treatment, and their relatives agreed to undergo family
screening; thus, their screening was performed.

Index case-1

In the first of the three female patients who underwent further
examinations, D313Y mutation was positive. The medical
history of the patient showed that she had diabetes mellitus and
hypertension and had experienced myocardial infarction;
furthermore, she had a history of vision loss and inferior vena
cava thrombosis. T-wave negativity and minimal ST depression
were detected on ECG, and concentric hypertrophy in the left
ventricle was observed on ECHO. Electromyography (EMG)
revealed mixed sensorimotor polyneuropathy. Her first-degree
relatives were examined for Fabry disease, but no positive cases
were detected.

Index case-2

In the second female patient, R363C mutation was positive.
The medical history of the patient showed that she had diabetes
mellitus and hypertension; furthermore, she had experienced
myocardial infarction and had undergone bypass surgery. Her
ECG revealed T-wave negativity, ST depression, and QRS
enlargement and ECHO revealed left ventricular hypertrophy
and hypokinesis in the inferior wall. Eye examination revealed
bilateral optic atrophy and dot hemorrhage in the right eye
macula. Mixed sensorimotor polyneuropathy was detected on
EMG. Four persons among the first-degree relatives of the
patient were screened, and in one son, the enzyme activity was
below normal and lysosomal accumulation of lyso-Gb3 was
high: 10.9 ng/mL (0-3.5 ng/mL). The GLA gene mutation
detected in this son was the same as that in the mother, i.e.,
R363C mutation was present. His medical history showed that
he had hypertension and asthma. Eye examination revealed lipid
accumulation in the fovea in the inferotemporal and superior
peripheral regions. Signs of hypertrophy were detected on ECG.
Left ventricular hypertrophy was detected on ECHO. ERT was
initiated for the patient before the clinical symptoms of Fabry
disease developed.

Index case-3

In the third patient, D313Y mutation was positive. The patient’s
medical history showed that she had hypertension. ECG
revealed signs of hypertrophy; ECHO showed left ventricular
septal hypertrophy and relaxation defect. The patient’s EMG
report could not be accessed, but her neurological examination
revealed that she had pain and paresthesia. Seven first-degree
relatives of the patient were genetically analyzed, and D313Y

mutation was positive in one son and four daughters. The
relatives of the patient in whom the mutation was detected
refused to undergo further examination.

In summary, all of these three patients who were screened for
other pathologies that may be associated with Fabry disease,
had acroparasthesia, two had myocardial infarction, and one had
cataract.

DISCUSSION

In the present study, a total of 664 patients, including 351
female and 313 male patients, undergoing hemodialysis at 11
different centers were screened. The GLA gene mutation was
positive in nine patients (eight female and one male), including
D313Y in seven, S126G in one, and R363C in one patient.
Fabry disease is a public health problem, and awareness levels
regarding this disease are low (21). It is often overlooked in
clinical practice due to its multisystemic and non-specific
effects and different variants.

In the present study, 664 patients undergoing hemodialysis in
the Western Mediterranean region were screened, and the preva-
lence of Fabry mutation was calculated to be 1.35% (9/664). In
two similar studies conducted in Turkey, screening of 1136
patients revealed a prevalence of 0.17% and screening of 1527
patients revealed a prevalence of 0.3% (22,23). Compared with
the results of these studies, the prevalence in the present study
was higher. In two studies conducted on 5657 patients with
renal transplant and 313 non-dialysis patients with end-stage
renal disease who were at high risk for Fabry disease, the preva-
lence rates were found to be 0.67 and 0.95, respectively (24,25).
Many studies have been conducted worldwide to determine the
renal effects of Fabry disease. The prevalence of Fabry disease
in patients undergoing dialysis was 0.02% in Japan, 0.24% in
Italy, 0.12% in northern Brazil, and 0.36% in Russia (11,26-28).
The results of the present study conducted in Turkey and those
conducted worldwide are affected by regional differences in the
studies and different interpretations of the detected genetic
mutations.

The prevalence of Fabry mutation determined in the present
study is higher than those reported in other studies. This is
attributable to the number of patients screened in the present
study being lower than those in other studies, regional factors
such as high rate of marriages between relatives, and the
assumptions of positive D313Y and S126G mutations. Consan-
guineous marriages and different genetic diseases such as Fabry
disease are more common in closed societies such as the Middle
East and Turkey (29-31). Some studies have reported that
D313Y is a pseudoallel and that S126G is an ambiguous genetic
variant (32-36). If we assume D313Y and S126G mutations as
negative, the prevalence in the present study would be similar to
those reported in studies from other countries (0.15%).

D313Y mutation was detected in seven (six female patients),
R363C mutation in one, and S126G mutation in one of our
index patients. D313Y mutation has previously been found in
asymptomatic individuals, leading to a suspicion in terms of its
clinical manifestation. A subsequent study has reported that
D313Y mutation leads to organ findings and elevated lyso-Gb3
biomarker levels and that it plays a role in the appearance of
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neurological symptoms and findings, such as pain and cerebro-
vascular accidents, and eye findings, but ERT should be admin-
istered in symptomatic patients with a D313Y mutation (37).
However, some studies have reported that D313Y mutation
leads to a lack of pseudo-alpha-galactosidase A activity
(32-35,38). This issue has not been clarified yet.

While four of our GLA gene mutation-positive patients previ-
ously had CKD of unknown etiology, CKD was associated with
different causes in five patients. This indicates that Fabry
disease should be considered in some patients with CKD of
known etiology as well as those with CKD of unknown etiolo-
gy. In the present study, the number of female patients testing
positive for mutation was higher than the number of such male
patients. In some studies, only enzyme analysis was performed
for female patients, but we directly analyzed GLA gene
mutation due to false negativity concern (39,40). This may have
made it easier for us to identify positive female patients. In
addition, women were overlooked for Fabry screening in
studies around the world considering that they were only
carriers due to X-linked inheritance (28,41,42). However,
studies have shown that the disease may clinically manifest
itself in women as well due to random X inactivation (10). Eight
of our index patients were female, and R363C mutation, which
causes the classical Fabry phenotype, was found in one of them
(43). In addition, the same mutation was detected and ERT was
initiated in this patient’s 40-year-old son, who was asymptomat-
ic. This suggests that considering women to be the carriers of
Fabry disease and not performing examinations for them can
lead to overlooking of many patients.

CONCLUSION

An individualized patient approach is recommended because of
the clinical heterogeneity of Fabry disease. Awareness of all
clinicians, especially nephrologists, should be increased regard-
ing Fabry disease, which may be easily overlooked, because it is
rare, can be asymptomatic up to a certain age, and has variants.
Evaluation of patients at risk for Fabry disease, primarily those
who develop renal insufficiency of unknown etiology at an early
age, may prevent potentially increased renal dysfunction as well
as other tissue and organ damage that may eventually occur.
Additionally, it is important to perform family screening of an
index patient in whom the disease is detected so that diagnosis
can be made and early treatment can be started in patients who
are still asymptomatic.
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Renal Replasman Tedavisi Almayan Evre 3-5
Kronik Bobrek Hastaligi Olan Hastalarda
Vitamin D Diizeyinin Inflamatuvar Parametreler
ve Proteiniiri ile Iliskisi

The Association of Vitamin D Status with
Inflammatory Parameters and Proteinuria in
Patients with Stage 3-5 Chronic Kidney

Disease who are not on Renal Replacement
Therapy

oz

Amag:

Kronik bobrek hastaligi (KBH) ve proteiniirisi olan hastalarda artan inflamasyon ve oksidatif
stresin kardiyovaskiiler mortaliteyi artirdigi gosterilmistir. Vitamin D’nin (VD) organizmada
birgok islevinin oldugu son dekatlarda VD reseptoriiniin farkli dokularda gosterilmesiyle
anlagilmistir. Biz bu ¢calismada KBH olan hastalarda VD diizeyinin, inflamatuvar parametreler ve
proteiniiri ile iliskisini degerlendirmeyi amagladik.

Gereg ve Yontemler:

Bu calismaya nefroloji polikliniginde takip edilen ve heniiz renal replasman tedavisi almamis,
evre 3-5 KBH hastalar1 arasindan dahil etme kriterlerini karsilayan 314 hasta alindi.
Katilimcilarin verileri retrospektif ve kesitsel olarak incelendi. Demografik dzellikleri, kreatinin,
tahmini glomeriiler filtrasyon hizt (GFH), serum kalsiyum, albumin, fosfor, 25(OH)D3 parathor-
mon (PTH), spot idrarda protein/kreatinin orant, nétrofil, lenfosit, platelet, ndtrofil/lenfosit orant
(NLO) ve platelet/lenfosit orant (PLO) kaydedildi. Serum 25(OH)D3 diizeyine gore; VD
eksikligi olanlar, (<10 ng/ml), VD yetersizligi olanlar (10-29 ng/ml) ve VD diizeyi normal
olanlar (>29 ng/ml) olmak iizere 3 grup olusturuldu. Gruplar, inflamatuvar parametreler ve
proteiniiri diizeyi yoniinden karsilagtirildi. Analizler SPSS 23.0 programi ile yapildi.

Bulgular:

VD gruplari arasinda inflamatuvar parametreler (CRP, NLO ve PLO) agisindan fark saptanmadi.
Spot idrarda protein/kreatinin orani; VD eksikligi olanlarda, hem VD yetersizligi olanlardan
(p=0,007) hem de VD diizeyi normal olanlardan (p=0,001) yiiksekti. Ayrica yapilan korelasyon
analizinde VD diizeyi ile proteiniiri arasinda negatif korelasyon oldugu goriildii (r:-0,267;
p<0,01). Nefrotik diizeyin altinda proteiniirisi olan bireylerde de VD diizeyi ve proteiniiri iligki-
sinin korundugu saptandi (p=0,018).

Sonug:

VD eksikligi olan hastalarda proteiniiri miktar1 daha yiiksek saptandi. Ayrica proteiniiri diizeyi
ile VD diizeyinin negatif korelasyon gosterdigi ve bu iliskinin nefrotik diizeyin altinda
proteiniirisi olan hastalarda da korundugu goriildii. Bu noktada renal ve kardiyovaskiiler agidan
6nemli bir risk faktorii olan proteiniirinin azaltilmasi noktasinda VD’nin rolii giindeme gelebilir.

Anahtar Sézciikler:
D vitamini ve proteiniiri, Kronik bobrek hastalig1 ve inflamasyon, Inflamasyon, Proteiniiri
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ABSTRACT

Objective:

It has been demonstrated that increased oxidative stress and
inflammation are associated with increased cardiovascular
morbidity and mortality in patients with chronic kidney disease
(CKD) and proteinuria. In recent years, it has been understood
that vitamin D (VD) has many roles, with the demonstration of
the VD receptor in many tissues. In this study, we wanted to
assess the association of VD level with inflammatory parame-
ters and proteinuria in individuals with CKD.

Material and Methods:

The study included 314 patients who were followed up in the
nephrology outpatient clinic with the diagnosis of CKD, had not
received renal replacement therapy yet and met the inclusion
criteria. The data of the participants were analyzed retrospec-
tively and cross-sectionally. Demographic characteristics,
creatinine, estimated glomerular filtration rate (¢GFR), serum
calcium, albumin, phosphorus, 25(OH)D3, parathormone
(PTH), spot urine protein/creatinine ratio, neutrophil, lympho-
cyte, platelet, neutrophil/lymphocyte ratio (NLR) and platelet
/lymphocyte ratio (PLR) were recorded. According to serum
25(0OH)D3 level; three groups were formed those with VD
deficiency (<10 ng/ml), those with VD insufficiency (10-29
ng/ml), and those with normal VD level (>29 ng/ml). The
groups were compared in terms of inflammatory parameters and
proteinuria levels. Analyses were performed by using the SPSS
23.0 program.

Results:

There is no difference between the VD groups in terms of
inflammatory parameters (CRP, NLR, and PLR). The
protein/creatinine ratio in spot urine is higher in patients with
VD deficiency than both those with VD insufficiency (p=0.007)
and those with normal VD levels (p=0.001). In addition, a
negative correlation was found between VD level and protein-
uria (r=-0.267; p<0.01). It was found that the association
between VD level and proteinuria was preserved in individuals
with proteinuria below the nephrotic level (p=0.018).

Conclusion:

It was observed that the proteinuria level was negatively
correlated with the VD level and reached higher values in those
with VD deficiency. At this point, the role of VD in reducing
proteinuria, which is an important factor in renal and cardiovas-
cular terms, may become a current issue.

Key Words:
Vitamin D and proteinuria, Chronic kidney disease and inflam-
mation, Inflammation, Proteinuria

GIRIS

Kronik bobrek hastaligi (KBH) etiyolojik nedenden bagimsiz
olarak en az ii¢ ay siiren geri doniisiimsiiz objektif bobrek hasari
ve/veya tahmini glomeriiler filtrasyon hizinin (GFH) 60
ml/dk/1,73 m2’nin altinda olmasidir (1). Tahmini GFH, bobrek
fonksiyonunu degerlendirmede kullanilan en degerli metottur
(1). KBH olan bireylerde mortalite hizi, KBH olmayanlara gore
daha yiiksektir (2). Ayrica KBH olan hastalarin biiyiik bir kismi
son donem bobrek yetmezligine (SDBY) ilerlemeden kaybe-
dilmektedirler (3). KBH olanlarda yiiksek morbidite ve morta-
litenin en 6nemli nedenlerinden biri kronik inflamasyondur (4).
Mevcut kanitlar KBH olan hastalarda inflamasyonun ve oksi-
datif stresin artigin1 ve bu artisin yiiksek oranda kardiyovaskiiler
morbidite ve mortaliteye neden oldugunu gostermektedir (5).

D vitamini (VD) yagda eriyen bir hormondur. VD, deride iiretil-
digi gibi disaridan hazir olarak da almabilir. VD deride iki
asamal1 non-enzimatik siire¢ ile sentezlenir (6). VD; endokrin,
otokrin ve parakrin etkileri olan, feedback mekanizmasi ile
kontrolii saglanan bir hormondur (6).

Son yillarda; mutlak nétrofil sayisinin mutlak lenfosit sayisina
boliinmesi ile elde edilen nétrofil/lenfosit orant (NLO) yeni bir
inflamatuvar belirte¢ olarak tanimlanmis ve farkli popiilasyon-
larda galigilmugtir. Platelet/lenfosit oran1 da (PLO) son yillarda
tanimlanmisg bir diger inflamatuvar belirtectir. PLO nun koroner
arter hastaligi, periferik arter hastaligi ve kalp kapak hastalig
olanlarda olumsuz sonuglart gostermede prediktdr olabilecegi
belirtilmektedir (7-10).

Biz bu ¢alismamizda, heniiz renal replasman tedavisi almamis
KBH hastalarinin serum 25(OH)D3 diizeyi ile inflamatuvar
belirtegler ve proteiniiri arasindaki iliskiyi degerlendirmeyi
amacladik.

GEREC ve YONTEMLER

Bu calisma, Prof. Dr. Fettah Fevzi ERSOY’ un danigmanliginda
Dr. Hakan DOGRUEL’in Akdeniz Universitesi Hastanesi I¢
Hastaliklart Anabilim Dali’nda yapmis oldugu uzmanlik
tezinden iiretilmis olup, Arastirma ve Yayin Etigi ile Helsinki
Deklarasyon ilkelerine uygun olarak tasarlanmigtir. Akdeniz
Universitesi Tip Fakiiltesi Klinik Arastirmalar Etik kurulundan
Etik Kurul Onay1 alinmustir (Tarih: 23/8/2017, karar no: 523).
Calismaya 18 Agustos 2017 tarihine kadar hastanemiz erigkin
Nefroloji Poliklinigine bagvuran hastalar arasindan tetkik ve
tedavisi bu tarihe kadar tamamlanmug hastalar alindi. Dahil etme
kriterleri; tahmini GFH’nin 60 ml/dk/1,73 m2’nin altinda
olmasi, renal replasman tedavisi almamis olmak ve 18 yasin
iizerinde olmak olarak belirlendi. Malign hastalik dykiisii olan,
herhangi bir sebeple steroid tedavisi almakta olan, aktif infeksi-
yon belirti ve/veya bulgusu olan, immiinsupressif ve/veya
immiinmodiilator ilag kullanmakta olan, solid organ veya kemik
iligi transplantasyonu 6ykiisii olan hastalar ¢alismaya alinmadi.
Hastalarin; demografik ozellikleri, kreatinin, tahmini GFH’1,
serum kalsiyum, albumin, fosfor, 25(OH)D3 parathormon
(PTH), spot idrarda protein/kreatinin orani, nétrofil diizeyi,
lenfosit diizeyi, platelet diizeyi, nétrofil/lenfosit oran1 (NLO) ve
platelet/lenfosit oran1 (PLO) kaydedildi. Veriler retrospektif ve
kesitsel olarak incelendi.
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Klasik KBH evreleme sistemine gore hastalar tahmini GFH
30-59 ml/dk/1,73 m? arasinda olanlar evre 3, 15-29 ml/dk/1,73
m?2 arasinda olanlar evre 4, 15 ml/dk/1,73 m2’den diisiik olanlar
evre 5 olacak sekilde 3 gruba ayrildi. 25(OH)D3 diizeyi, 10
ng/ml’den disiik ise VD eksikligi (grup 1), 10-29 ng/ml arasin-
da ise VD yetersizligi (grup 2), 30 ng/ml ve iizerinde ise normal
VD diizeyi (grup 3) olarak tanimland1 (11).

Istatistiksel Analiz

Verilerin analizinde IBM SPSS 23.0 programi kullanildi.
Tanimlayict istatistikler frekans, ortalama, standart sapma,
medyan, minimum ve maksimum degerleri ile sunuldu.
Kategorik verilerin analizinde beklenen degerin 5’den kiiciik
oldugu hiicre yiizdesi %20’den biiyiikse Fischer’in Kesin Testi
(Ficher’s Exact Test), kii¢iik ise Pearson Ki-Kare (Pearson
Chi-Square) testi kullanildi. Normallik varsayimi Shapiro Wilks
Testi ile degerlendirildi. Ug grubun VD diizeyleri arasindaki
farkin analizinde Kruskal Wallis Testi kullanildi. Anlamli ¢ikan
farkin sonucunda ikili karsilastirmalarda Bonferroni-Dunn
prosediirii uygulandi. Ordinal ve sayisal degiskenler arasindaki
iliski, Sperman Korelasyon Testi ile incelendi. p<0,05 istatistik-
sel olarak anlamli kabul edildi.

BULGULAR

Evre 3 KBH, evre 4 KBH ve heniiz renal replasman tedavisi
almayan evre 5 KBH gruplari sirasi ile 131, 134 ve 49 hastadan
olusmaktadir. Yas ve cinsiyet dagilimi yoniinden gruplar arasin-
da fark saptanmadi. KBH gruplarinin karsilastirilmasinda CRP
degerleri arasinda fark yokken (p>0,05), NLO degerinin evre 3
KBH hastalarinda, hem evre 4 (p=0,009) hem de evre 5
(p=0,002) KBH hastalarindan diisiik oldugu goriildii. Hastalarin
demografik ve laboratuvar verileri Tablo I’de verildi.

Tablo I: Hastalarin demografik ve laboratuvar verileri

Evre 3 KBH Evre4 KBH Evre 5§ KBH Total P
(n:131) (n:134) (n:49) (n:314)
Hasta sayis1 n(%) 131 (% 41,7) 134 (% 42,7) 49 (% 15,6) 314 (% 100)
Yas ort. (ss) 61,7(x129) | 59,6(+14,1) [ 59,1(x123) 60,4 (x133) | o2
Cinsiyet 082
Kadm n (%) 47 (% 43,2) 44 (% 40,3) 18 (% 16,5) 109 (% 100) ’
Erkek n (%) 84 (% 41) 90 (% 44) 31 (% 15) 205 (% 100)

Kreatinin (mg/dL) ort. (ss)*
tGFH (mU/dk/I, 73 nr’) ort.(ss)*
Kalsiyum (mg/dL) ort. (ss)*

167 (£033)° | 2,84 (= 0,69) | 479 13)* | 2,66(x128) | <p,01
404 775" | 208F44° | 112E24% | 279:126) | <001
95(=0,53)" [ 931 (0,68 | 9,04 (0,67 | 935(064) | <901

Fosfor (mg/dL) ort. (ss)* 3,66 (+ 0,66y | 4,04 (+ 0,66y | 4,69 (+0,88)™ | 3,98 (+0,78) <0,01

Albumin (gr/dL) ort. (ss) 42 (x0,34) 4,13 (+0,30) 4,08 (+0,35) 425(x033) | 063
PTH (pg/mL)med.(min-maks)* 80(9,5-466)" | 135(9-493)* [ 189(21-1900)* | 114(9-1900) | <p,01
25(OH)D; (ng/mL) ort. (ss) 24(2L]) | 194(=12) 173(E10) | 208(163) | g5
Notrofil (bin/mnr) ort. (ss) SI3(E194) | 528(15) | 556(192) | 526(176) | o3
Lenfosit (bin/mm’) ort. (ss) 2,02 (+0,66)* 1,85 (£ 0,66) 1,75 (£ 0,55) 1,90 (£0,65) | 0,014
Platelet (bin/mm’) ort. (ss) 240 (= 73) 244 (+78) 220 (+73) 242 (£ 75) 0,91
CRP (mg/dL) med.(min-maks) 0,4 (0,1-10) 0,30 (0-3,31) 0,43 (0,1-9) 0,4 (0-10) 0,46
NLO ort. (ss) 2,85 (x 1,73y | 3,30 (2,19 3,39 (£ 1,3)° 3,13(x1,9) 0,001
PLO ort. (ss) 132 (£ 659) | 1478 (2774) | 148 (= 56,6) 4IE70) | 0,16
*3 grup arasinda fark var.

KBH: kronik bobrek hastali, tGFH: tahmini glomeriiler filtrasyon hizi, PTH: parathormon,
25(OH)Ds: 25 hidroksi vitamin D, CRP: C-reaktif protein, NLO: nétrofil/lenfosit oram PLO:

platelet/lenfosit oran

Toplam 64 (%20) hastada VD diizeyi eksikligi (grup 1)
saptanirken, 186 (%60) hastada VD yetersizligi (grup 2), 64
(%20) hastada ise VD diizeyi normal (grup 3) saptandi. KBH
gruplari arasinda VD eksikliginin sikli1 yoniinden fark saptan-
madi (p=0,85) (Tablo II).
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Tablo II: Kronik bobrek hastaligi evrelerine gore vitamin D durumu

Vitamin D durumu diizeyi Evre 3 KBH Evre 4 KBH Evre S KBH Total P
(n:131) (n:134) (n:49) (n:314)

Grup 1n (%) 22(% 16,8) 26 (%19,4) 16 (%32,7) 64 (%20)

Grup 2n (%) 77 (% 58,8) 85 (%63,4) 24 (% 49) 186 (%60) 0,85

Grup 3n (%) 32(%24,4) 23 (%17,2) 9(%18,3) 64 (%20)

KBH: kronik bobrek hastalig1, grup 1: vitamin D diizeyi 10 ng/ml’den diisiik olanlar, grup 2:
vitamin D diizeyi 10-29 ng/ml arasinda olanlar, grup 3: vitamin D diizeyi 30 ng/ml ve

lizerinde olanlar

VD diizeyine gore olusturulan grup 1, grup 2 ve grup 3 arasinda
CRP, NLO ve PLO degerlerinde fark saptanmadi (p>0,05). Spot
idrarda protein/kreatinin orant; grup 1’de hem grup 2’den
(Sirast ile 1,49 mg/mg (0,04-10,1), 0,68 mg/mg (0,03-12)
p=0,001) hem de grup 3’den (Sirast ile 1,49 mg/mg (0,04-10,1),
0,41 mg/mg (0,02-7,2), p<0,001) yiiksek saptandi. Grup 2 ile
grup 3 arasinda ise spot idrarda protein/kreatinin orant benzerdi
(Sirast ile 0,68 mg/mg (0,03-12), 0,41 mg/mg (0,02-7,2)
p=0,708) (Tablo III).

Tablo III: Vitamin D diizeyine gére inflamatuvar parametreler ve proteiniiri miktari

Grup 1 (n:64) | Grup 2 (n:186) Grup 3 (n:64) P

Kreatinin (mg/dL) (ortss) 2,86 (21,42) 2,62 (1,18) 2,55 (+1,41) 0252
tGFH (ml/dk/1,73 m’) (ortss) 252 13,1y | 277 (11,6) 31,2 (14,0 0,040
CRP (mg/di) med.(min-maks) 0,5(0,02-9 | 036(0,01-10) 0,32(0-10) 0,249
idr.pro/kr(mg/mg)med.(min-maks) 1,49(0,04-10) | 0,68(0,03-12)° | 0,41(0,02-7,2)° | <0,001
NLO (ortss) 3,08 (£1,74) 3,16 (2,09) 3,07 (1,42) 0,762
PLO (ortsss) 143,6 (+61,6) | 145, (£79,5) 127,7 (+42) 0,389

Grup 1: vitamin D diizeyi 10 ng/ml’den diisiik olanlar, grup 2: vitamin D diizeyi 10-29 ng/ml
arasinda olanlar, grup 3: vitamin D diizeyi 30 ng/ml ve iizerinde olanlar, tGFH: tahmini
glomeriiler filtrasyon hizi, CRP: C-reaktif protein, idr. pro/kr: spot idrarda protein/kreatinin
orani, NLO: nétrofil/lenfosit orani, PLO: platelet/lenfosit orani

VD diizeyi ile spot idrarda protein/kreatinin orani arasinda
negatif korelasyon oldugu goriildii (r: -0,267; p<0,001).
Proteiniirisi nefrotik diizeyin altinda olan hastalar (spot idrar
protein/kreatinin<3,5 mg/mg ; n:257) vitamin D diizeyi ile
proteiniiri miktart arasindaki iliski yoniinden degerlendirildi.
Grup 1’de spot idrar protein/kreatinin orant hem grup 2’den
(Sirast ile 1,05 mg/mg (0,04-3,47); 0,60 mg/mg (0,03-3,48),
p=0,022) hem de grup 3’den (Sirastile 1,05 mg/mg (0,04-3,47);
0,35 (0,02-3,41), p=0,009) yiiksek saptandi. Grup 2 ile grup 3
arasinda (sirast ile 0,60 mg/mg (0,03-3,48), 0,35 mg/mg
(0,02-3,41), p=0,24) fark saptanmadi (Tablo IV).

Tablo IV: Nefrotik diizeyin altinda proteiniirisi olanlarda Vitamin D diizeyine
gore proteiniiri miktari

Grup1(n:49) | Grup2(n:154) | Grup 3 (n:54) P

idr.profkr (mg/mg) med.(min- | 1,05(0,04-3,47)* | 0,60 (0,03-348)" | 0,35 (0,023,41)° | 0,018

maks)
Grup 1: vitamin D diizeyi 10 ng/ml’den diisiik olanlar, grup 2: vitamin D diizeyi 10-29 ng/ml
arasinda olanlar, grup 3: vitamin D diizeyi 30 ng/ml ve iizerinde olanlar, idr. pro/kr: spot

idrarda protein/kreatinin orani.

Proteiniiri miktar1 nefrotik diizeyin altinda olan grupta VD
diizeyi ile spot idrar protein/kreatinin orani arasinda negatif
korelasyon (r: -0,224; p<0,001) saptandi.
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TARTISMA

Bu calismada KBH olan hastalar arasinda VD eksikligi olanlar-
da proteiniiri diizeyinin daha yiiksek oldugu saptandi. KBH ile
beraber nefrotik diizeyin altinda proteiniirisi olan bireylerde de
iliskinin korundugu gozlendi. VD diizeyine gore olusturulan
gruplar arasinda inflamatuvar belirteglerden CRP, NLO ve PLO
degerlerinde fark saptanmadi. Proteiniiri miktart nefrotik
diizeyin altinda olan grupta VD diizeyi ile spot idrar
protein/kreatinin orani arasinda negatif korelasyon saptandi.
Ulkemizde KBH ve eslik eden hastaliklarin prevalansmin
incelendigi CREDIT ¢aligmasinda; yetiskin popiilasyonda KBH
prevelansi %15,7 olarak raporlanmistir. Bu hastalarin yaklasik
1/3’iniin evre 3-5 KBH hastasi oldugu saptanmustir (12). Bu
veriler KBH’nin tilkemizde dnemli bir saglik sorunu olduguna
isaret etmektedir.

Ozellikle SDBY hastalarinda olmak iizere KBH hastalarinda
kronik inflamasyon oldukg¢a siktir. Organizmada oksidan ve
anti-oksidan sistemler arasinda denge vardir. Bu dengenin
oksidasyon lehine bozulmasi neticesinde reaktif oksijen
iirtinleri ortamda artar ve hiicresel hasar meydana gelir. Bu
durum oksidatif stres olarak tanimlanmaktadir. Bir¢ok
hastaligin patogenezinde kritik dneme sahip bir olaydir (13).
Kronik inflamasyon; iiremi, artan proinflamatuvar sitokin
diizeyleri, karbonil stres, oksidatif stres, artmis infeksiyon
siklig1, protein-enerji kaybi ve artmig kardiyovaskiiler risk ile
iligkilidir (14, 15). Akut faz yaniti, inflamasyona eslik eden
temel fizyopatolojik olaydir (14). Nétrofiller vaskiiler endotelde
hasar  olugturan  molekiiller  salgilarken lenfositlerin
inflamasyonu diizenleyici ve anti-aterosklerotik ozellikleri
vardir (16). NLO’nun sistemik inflamasyon durumunda
prognostik 6nemi oldugu gosterilmistir (16-21). NLO’nun bazi
malignitelerde mortalite ve niiks riskini belirleme amaci ile
kullanilabilecek maliyet etkin bir belirte¢ oldugu da belirtilmek-
tedir (17, 19, 21). Kardiyovaskiiler ¢alismalarda ise miyokard
enfarktiisii ve kalp yetmezligi olanlarda mortalite prediktorii
olabilecegi bildirilmistir (16, 20). Birgok ¢aligmada NLO’nun
farkli inflamatuvar belirteglerle korelasyonu oldugu gosteril-
mistir. Ayrica son yillarda yapilan bazi ¢aligmalarda; NLO’nun
KBH olan hastalarda progresyon yoniinden major bir prediktdr
olabilecegi belirtilmektedir (22-24).

KBH olan hastalarda kardiyovaskiiler hastalik riski 10-20 kat
artmig olup mortalitenin en énemli nedenidir (25). Geleneksel
kardiyovaskiiler risk faktorleri (Diyabetes mellitus (DM), hiper-
tansiyon (HT), hiperlipidemi vs.) KBH’da yiiksek kardiyo-
vaskiiler riski agiklamakta yetersiz kalmaktadir. KBH olan
hastalarda artan inflamasyon ve oksidatif stresin kardiyo-
vaskiiler mortalite ile iliskili oldugu gosterilmistir (3-5). Birgok
caligmada NLO ve PLO’nun diger inflamatuvar parameterlerle
(CRP, hs-CRP ve IL-6) korelasyonu saptanmustir (23, 26, 27).
Bu calismada evre 3 KBH olan hastalarda evre 4 ve 5’e gore
daha diisik NLO degerleri saptandi. Evre 4 ve evre 5 KBH
hastalarinda ise NLO benzer saptandi (p: 0,641). Bu sonug,
KBH hastalarinda ileri evrelerde kronik inflamasyonun artigin
destekler niteliktedir.

KBH olan hastalarda VD eksikliginin oldukea sik oldugu predi-
yaliz, hemodiyaliz (HD) ve periton diyalizi (PD) hastalarini
iceren caligmalarda gosterilmistir (28-30). Bu ¢aligmada subop-

timal VD diizeyine sahip hasta oran1 %80 olup sonuglar literatiir
verileri ile benzerdir. Ayrica tahmini GFH’nin VD diizeyi ile
pozitif korelasyon gosterdigi saptand: (r: 0,158, p:0,005). Bu da
KBH progrese oldukg¢a daha diisiik VD diizeyleri goriildiigiinii
gostermektedir.

1970’li yillarda VD’nin sadece kemik, kalsiyum ve fosfor
metabolizmasi ile iliskili oldugu disiiniilmekteydi. Ancak
aragtirmalar sonucunda vitamin D reseptoriiniin (VDR) bir¢ok
farkli dokuda (over, testis, meme, prostat, akciger, plasenta,
bagirsak, bagisiklik sistemi hiicreleri vs.) gosterilmesinden sonra
organizmada birgok gorevi oldugu anlagilmistir (31). Birgok
arastirmada VD’nin immiin sistemde rolii gosterilmistir (6, 32,
33). VD’nin inflamasyon ile iligkisi birgok ¢alismada gosterilmis
olmakla beraber iligkiyi gosteremeyen c¢aligmalar da vardir.
Mirchi ve ark.’nin PD ve HD hastalari ile yaptigi calismada HD
hastalarinda serum VD diizeyinin NLO ve yiiksek duyarlikli
CRP (hs-CRP) ile iliskisi saptanmistir. Diisiik serum VD diizeyi
olan hastalarda daha yiiksek NLO ve hs-CRP degerleri saptan-
mistir (11). Akbas ve ark.’nin serum kreatinin diizeyi <I1,2
mg/dL olan toplam 4120 hasta ile yaptig1 ¢aligmada serum VD
seviyesi diisiik olan grupta daha yiiksek NLO ve PLO degerleri
saptamustir (34). Farkli bir ¢alismada ise ne KBH’1 olmayan
bireylerde ne de KBH’1 olan bireylerde serum VD diizeyi
inflamatuvar belirtecler ile iligkili bulunmamistir (35). Bu
caliymada; VD eksikligi, yetersizligi ve normal VD diizeyine
sahip hastalar arasinda NLO, PLO ve CRP diizeyleri agisindan
fark saptanmadi. Ayrica serum VD diizeyi ile inflamatuvar
belirtecler arasinda korelasyon saptanmadi. Calismamizda VD
diizeyi ile inflamasyon belirtegleri arasinda iligki gosterilemedi.

Proteiniiri, KBH’da hastalik progresyon faktorleri arasinda
tanimlanmig olmakla beraber azaltilmasi hastaligin ilerlemesini
yavaglatmak veya Onlemek yoniinden 6nem arz etmektedir
(36-38). Proteiniirinin kronik bobrek yetmezligine ilerleme riski
ile giiclii bir iliskisi vardir (39). Renin-anjiyotensin aldosteron
sistemi (RAAS) blokérleri [anjiyotensin reseptor blokorleri
(ARB) ve anjiyotensin déniistiiriicii enzim inhibitérleri (ACEI)]
proteiniiriyi azaltmakta ve kronik bobrek hastaliginin prog-
resyonunu yavaslatmaktadir (40). Momeni ve ark. yaptiklart bir
caligmada VD eksikligi veya VD yetersizligi olan tip 2 DM
hastalarinda VD replasmanini plasebo ile karsilagtirmislardir.
S6z konusu c¢alismada VD replasmaninin proteiniiriyi azaltig
gosterilmistir (41). Baska bir calismada diyabetik nefropati
(DN) tanist ile takip edilen ve RAAS blokori kullanmakta olan
hastalarda oral kolekalsiferol ile VD diizeyini diizeltmenin
albuminiiriyi azaltigi gosterilmistir (42). Huang ve ark.’nin
yaptig1 calismada nefropatisi olan DM hastalar1 normoalbu-
miniirik DM hastalart ile karsilastirilmis olup nefropatisi olan
hastalarda VD diizeyleri daha diisiik saptanmistir (43). Ayni
caligmada VD diizeyi diisiik ve DN olanlarda 800 IU/giin oral
kolekalsiferol verilmis ve 2 aylik siiregte albumintirinin azaldig1
goriilmiistiir (43).

Bu ¢alismada, KBH olanlarda yapilan analizlerde grup 1, grup 2
ve grup 3 karsilastirildiginda spot idrarda protein/kreatinin orani
en az iki grupta farkli saptandi. Yapilan ikili analizlerde ise grup
1’de spot idrar protein/kreatinin orant hem grup 2 hem de grup
3’ten daha yiiksekti. Grup 2-3 spot idrar protein/kreatinin orani
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ise benzer saptandi. Ayrica serum VD diizeyi ile spot idrar
protein/kreatinin orani arasinda negatif korelasyon oldugu
goriildii. Nefrotik diizeyde proteiniiri varligi, baglayici protein-
lerin atilimi nedeni ile VD eksikligine sebep olabilmektedir.
Albejante ve ark. preeklampsi tanisi ile beraber proteiniirisi olan
gebelerde idrarda VD baglayici protein ve kubilin atilimini
normotansif kontrol ve proteiniirisi olmayan preeklempsi tanilt
gebelere gore daha yiiksek saptamiglardir. S6z konusu ¢aligma-
da; VD baglayici protein atilimi ile serum VD diizeyi arasinda
korelasyon ve gruplar arasinda serum VD diizeyi yoniinden
farklilik saptanmamustir (44). Bir baska calismada; idrarda VD
baglayict protein atilimi ile serum VD diizeyi arasinda iligki
saptanmamistir (n=682, median spot idrarda albumin/kreatinin
orani 0,54 (0,35-0,83) mg/mmol) (45). Nefrotik diizeyin altinda
proteiniirisi olan bireylerde proteiniirinin baglayict protein
atilimi nedeni ile serum VD diizeyinde azalmaya neden oldugu
net bir sekilde ortaya konulamamustir (44, 45). Bu sebeple
nefrotik diizeyin altinda proteiniirisi olan bireylerde analiz
yapildi ve iliskinin korundugu gozlendi. Son yillarda VD
metabolitlerinin RAAS inhibasyonunda rolii oldugu ayrica
glomertilosklerozu o6nleyerek ve anti-proteiniirik etki ile
renoprotektif etkiye sahip oldugu bildirilmistir (46, 47).

Caligmamizda serum VD diizeyi ile proteiniiri miktar1 arasinda
iliski saptanmis olup, elde edilen sonuglar daha dnce yapilmis
calismalarin sonuglari ile uyumludur. Bu sonuglara gore diisiik
VD diizeyleri, diger etiyolojik nedenler ve risk faktorleri ile
beraber proteiniiri siirecine katkida bulunuyor olabilir.

Son yillarda geleneksel kardiyovaskiiler risk faktorlerinin
yaninda kronik inflamasyon ve oksidatif stresin kardiyo-
vaskiiler hastalik gelisimindeki rolii ve siireci etkileyen faktorler
tizerinde durulmaktadir. VD eksikliginin renal ve kardiyo-
vaskiiler agidan olumsuz sonuglar ile iliskili oldugu ¢ok sayida
calismada gosterilmistir (48-50). VD diizeyinin inflamasyon ile
iliskisini inceleyen bazi ¢aligmalarda bu iliski gosterilmis, bazi
calismalarda ise gosterilememistir (11, 34, 35, 39). Bu ¢alisma-
da KBH olanlarda serum VD diizeyi ile inflamatuvar belirtegler
arasinda fark saptanmadi. KBH olan hastalar arasinda VD
eksikligi olanlarda proteiniirinin daha fazla oldugu saptandi.
Ayrica VD diizeyi ile proteiniiri diizeyinin negatif korelasyon
gosterdigi gortildii.

Hastalarin 1tk ve genetik oOzellikleri, yasam tarzi ve diyet
ozellikleri, viicut kitle indeksleri, KBH nin siiresi, VD kullanim
durumu ve 1, 25 dihidroksikolekalsiferol diizeyleri bilinmiyor-
du. Inflamatuvar belirteclerden daha hassas olanlar1 (hs CRP ve
IL 6) calismamizda bakilmamistir. Bu durumlarla beraber
calismanin tek merkezli ve retrospektif olmast kisitliliklar
arasindadir.
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Risk faktorlerini tanimlamak; hastalar1 erken tanimak ve risk
altindaki bireylerde onleyici stratejiler gelistirmenin yaninda
KBH olan bireylerde hastalik progresyonunu yavaglatmak ve
KBH’nin beraberinde getirdigi olumsuz sonuglari azaltmak
yoniinden onem tagimaktadir. VD eksikligi olan hastalarda
proteintiri miktar1 daha yiiksek saptandi. Ayrica proteiniri
diizeyi ile VD diizeyinin negatif korelasyon gosterdigi ve bu
iliskinin nefrotik diizeyin altinda proteiniirisi olan hastalarda da
korundugu goriildi. Renal ve kardiyovaskiiler agidan 6nemli bir
risk faktorii olan proteiniirinin azaltilmasi noktasinda VD’nin
rolti glindeme daha ¢ok gelebilir.
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Determining the Level of Knowledge,
Awareness, and Perception of Telemedicine In
Physical Medicine and Rehabilitation Physicians

Fiziksel Tip ve Rehabilitasyon Hekimlerinde
Teletipla Ilgili Bilgi, Farkindalik ve Alg
Diizeyinin Belirlenmesi

ABSTRACT

Objective:

Telemedicine applications are becoming increasingly common. Our aim in this study was to
measure the knowledge, awareness and perception levels of physiatrists on this subject.

Material and Methods:

This study was planned as a cross-sectional survey study. Physiatrists actively working in Turkey
were asked to fill in the questionnaire created by the researchers, prepared with google docs and
shared via email/WhatsApp/Telegram platforms.

Results:

The questionnaire was answered by a total of 109 physicians, 54 women (49.5%) and 55 men
(50.5%). 63.3% of physicians stated that they knew telemedicine partially. Physicians who knew
how to remotely apply physical examination was 10.09%. The disadvantages that physicians
mostly agreed on were the increase in the risk of malpractice (73.4%) and the decrease in profes-
sional satisfaction (76.1%). 71.6% of physicians believe that physical contact increases the
feeling of trust in the patients and positively affects the success of the treatment. Orthopedic and
neurological rehabilitation came to the fore in the most difficult areas to evaluate in telemedicine.
Neuropathic pain was a less challenging area with 36.6% of physicians.

Conclusion:

There is a lack of knowledge of our physicians about the content, application areas, responsibili-
ties and jurisdictions of the concept of telemedicine. Our physicians think that their professional
satisfaction will be less in this system with a higher malpractice risk. Potential barriers should be
analyzed well and the system should be well planned so as not to victimize physicians and
patients in physiatry practice. Our study will be a guide in this context.

Key Words:
Telemedicine, Physical Medicine and Rehabilitation, Physiatry
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Amag:

Teletip uygulamalar giderek yayginlasmaktadir. Bu ¢aligmada-
ki amacimiz fiziksel tip uzmanlarinin bu konudaki bilgi, farkin-
dalik ve alg1 diizeylerini 6lgmektir.

Gerec ve Yontemler:

Bu c¢alisma, kesitsel bir anket galigmasi olarak planlanmistir.
Tirkiye'de aktif olarak calisan fizik tedavi uzmanlarindan
arastirmacilar tarafindan olusturulan, google docs ile hazirlanan
ve e-posta/WhatsApp/Telegram  platformlari  {izerinden
paylasilan anketi doldurmalari istendi.

Bulgular:

Anketi 54 kadin (%49,5) ve 55 erkek (%50,5) olmak iizere
toplam 109 hekim yanitlamistir. Hekimlerin %63,3' teletip't
kismen bildigini belirtmistir. Uzaktan fizik muayene yapmay1
bilen hekimlerin oran1 %10,09'du. Hekimlerin en ¢ok iizerinde
uzlastig1 dezavantajlar ise malpraktis riskinin artmasi (%73,4)
ve mesleki memnuniyetin azalmasi (%76,1) idi. Hekimlerin
%71,6's1 fiziksel temasin hastalarda giiven duygusunu artirdigi-
na ve tedavi basarisini olumlu etkiledigine inanmaktadir.
Teletipta degerlendirilmesi en zor alanlarda Ortopedik ve Noro-
lojik Rehabilitasyon 6n plana ¢ikmistir. Noropatik agri, doktor-
larin %36,6's1 ile daha az zorlayict bir alan olarak saptandi.

Sonugc:

Hekimlerimiz arasinda teletip kavraminin icerigi, uygulama
alanlari, sorumluluklar1 ve yetki alanlari konusunda bilgi
eksikligi bulunmaktadir. Hekimlerimiz malpraktis riskinin daha
yiiksek oldugu bu sistemde mesleki memnuniyetlerinin daha az
olacagini diisiinmektedirler. Fizik pratiginde hekimleri ve hasta-
lart magdur etmemek i¢in olast engeller iyi analiz edilmeli ve
sistem 1yi planlanmalidir. Caligmamiz bu baglamda yol gosteri-
ci olacaktir.

Anahtar Kelimeler:
Teletip, Fiziksel Tip ve Rehabilitasyon, Fiziyatrist

INTRODUCTION

The restrictions imposed by the Covid-19 pandemic and the
extraordinary intensity of the healthcare system have also
affected many elective patients' access to healthcare. The
telemedicine system covers all kinds of remote health services
by meeting on common ground with the fields of medicine,
telecommunications and information (1). World health organi-
zation (WHO) emphasizes that telemedicine uses information
systems and communication technologies to overcome physical
barriers, and increase access to health care services (2).
Telemedicine in progress brings its own barriers, legal and
ethical considerations to consider. When evaluating information
technologies (IT) in health care, not only the technology itself
but also the interaction between the technology, environment
and human behaviors must be taken into account. Evaluation
thus has to be unique by the community but also be broad
enough to include standards for human being rights and health

3).

Developing technology brings multiple e-health interventions
within the diagnosis, monitoring, and managing of diseases.
Different forms of these interventions like teleconsultation,
teleradiology, teledermatology, telepathology, even technolo-
gies like mobile applications, mobile devices, digital therapy,
and artificial intelligence or machine learning can all be named
under the telemedicine umbrella. Despite the almost 20 years of
experience, the appropriate adoption and use of telemedicine in
daily practice worldwide has been slow (4). Not surprisingly
there has been a rapid improvement in telemedicine develop-
ment after the Covid-19 outbreak (5). In Turkey, remote report-
ing of teleradiological imaging examinations is currently active-
ly practiced and medical information is created. Teleradiology
can be defined as non-synchronous or asynchronous applica-
tions of telemedicine (6). The term asynchronous means that the
stored data can be processed at any time to produce information.
The synchronous applications require real-time implementa-
tions for users. With the pandemic process, the tele-health
project action plan was announced by the Ministry of Health of
the Republic of Turkey in parallel with its pioneers in the world.
One of the 3 main branches mentioned in the pilot application
was physical medicine and rehabilitation. The application is
planned as a pioneer in hospitals that continue to operate as
pandemic hospitals. At present, the studies to establish the
infrastructure of the synchronous telemedicine system are
continuing. Our aim in this study is to measure the knowledge
and awareness levels of physiatrists on this subject and to
measure the advantages-disadvantages and comfort perceptions
about clinical applications.

MATERIALS and METHODS

This study was planned as a cross-sectional survey study. The
research was approved by the local ethics committee (Date 22
January 2021; reference number, 107/76). The study was carried
out according to the ethical standards specified in the 1964
Helsinki Declaration. The physical medicine and rehabilitation
physicians working actively in Turkey were asked to fill in the
questionnaire created by the researchers. The questionnaire was
formed mostly by the literature previously reported but expand-
ed with the arrangements for the physiatry in particular (7-9).
The questionnaire was prepared to collect information on four
different topics. The first part is prepared for basic socio-demo-
graphic data (4 questions). The second part has been aimed to
determine the level of knowledge and awareness about telemed-
icine (8 questions). In the third part, questions evaluating the
perception of the advantages and disadvantages of telemedicine
are included (14 questions). In the fourth section, questions
about clinical applications of telemedicine in the physiatry
practice were asked (10 questions). The questionnaire was
prepared through google docs and delivered via e-mail/What-
sUp/telegram platforms that are specific for the physiatrist. The
questionnaire had first came out on April 2021 and beheld active
till December 2021. Reminders and encouragement to join the
study were supplied by the researchers from time to time (twice
a month). Since the questionnaire has been settled to show up
only for the ones who give online approval, all the responders
were asked to approve the enlightened consent form firstly
when they reach out to the survey.
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Statistical Analysis

The information gathered from the survey was analyzed by
Statistical Package for the Social Sciences (SPSS) 22. Descrip-
tive analyses were used for percentages and frequencies.
Comparison of subgroups was done with chi-square tests. P
value above 0.05 was considered significant.

RESULTS

The questionnaire was shared twice a month in groups (during 8
months time) with physiatrists via electronic platforms. There
were a total of 683 physicians in the groups but the survey
answered only by a total of 109 physicians, 54 women (49.5%)
and 55 men (50.5%). Responce rate was 15.9%. The socio-de-
mographics of the responders were shown in Table 1. The mean
age of the responders was 36.69+8.43 years. The vast majority
of the physicians were not using telemedicine in routine practice
(84.4 %).

Table I. Sociodemographic properties of physiatrists

Responders
n (%)
Age (years), mean+SD Mean+SD:36.69+8.43
Sex
-Female 54 (49.5)
-Male 55(50.5)
Institution of employment
- Public Hospital 39(35.8)
- City hospital 35(32.1)
- Private hospital/clinic 19 (17.4)
- University Hospital 16 (14.7)
Do you provide health services with
telemedicine?
-Yes 17 (15.6)
-No 92 (84.4)

Physicians' knowledge and awareness about telemedicine were
shown in Table II. While very few physicians thought that they
knew what telemedicine was (16.5%), the vast majority report-
ed that they knew only partially (63.3%).

Karatas NM. et al PGB RS2 (1E8)

The number of physicians who know how to apply medical
applications (physical examination, laboratory evaluation,
imaging evaluation, etc.) related to the musculoskeletal system
and diseases remotely via telemedicine system were only 11
(10.09%) unfortunately. Physicians who were familiar with the
technological infrastructure and tools (computer, camera,
microphone, application and applications, etc.) required for the
telemedicine system were 73.4%. While no physician received
any training on telemedicine applications at the faculty of
medicine, only 3 (2.8%) physicians stated that they attended the
courses after graduation. A great majority of physicians did not
know their legal responsibilities and jurisdictions as a physician
in the telemedicine system (75.2%). The percent of physicians
who do not know whether the clinical practices performed with
telemedicine are within the scope of the compulsory profession-
al insurance was also quite high (89%).

Perceptions of the advantages of telemedicine were figured in
Table III and the disadvantages and potential barriers were
shown in Table IV. More than half of the physicians stated that
telemedicine facilitates patients' access to physicians and
medical services. Almost 75% of the physicians agreed that
patients those living in rural areas should have priority access to
telemedicine. According to responders telemedicine ensures
more effective use of time for patients rather than physicians,
54.1% and 33% respectively. 74% of physicians stated that
telemedicine would be a protective instrument from physical
violence. The barrier most agreed upon by physicians was
increased malpractice risk (73.4%) and decreased occupational
satisfaction (76.1%). Most of the physicians (71.6%) believe
that physical contact increases the feeling of trust in patients and
positively affects the success of the treatment. Therefore, the
perceived success of the treatment in the telemedicine system is
lower. Another prominent barrier we identified was that physi-
cal examination requires one-to-one contact, it is not correct to
do it remotely (61.5%). Consistent with the previous statement
they agreed that telemedicine applications should be prioritized
for patients who have previously been physically/face-to-face
evaluated in a healthcare facility (67.9%). Although we could
not detect a prominent opinion in terms of verbal/psychological

Answer n (%)
I know what telemedicine is, its scope, and its application | Yes 18 (16.5)
areas. Partially 69 (63.3)
No 22(20.2)
I know how medical applications (physical examination, | Yes 11(10.1)
laboratory evaluation, imaging evaluation, etc.) related Partially 54 (49.5)
to the musculoskeletal system and diseases can be No 44 (40.4)
applied remotely with the telemedicine
. I am familiar with the technological infrastructure and | Yes 30 (27.5)
Table II. The results of physicians . L. .
tools (computer, camera, microphone, application and | Partially 50 (45.9)
knowledge and awareness about L . N i
.. applications, etc.) required for the telemedicine system No 29 (26.6)
telemedicine - — — — -
I received training on telemedicine applications during Yes 0
my medical education No 109 (100)
I received training or attended courses on telemedicine Yes 3(2.8)
applications after graduation No 106 (97.2)
The clinical practices I will do with telemedicine are | Yes 6(5.5)
within the scope of my compulsory professional | No 6 (5.5)
insurance No idea 97 (89)
I know my legal responsibilities and jurisdictions as a Yes 2(1.8)
physician using telemedicine. Partially 25(22.9)
No 82(75.2)

1110



ANGRYERPNPZRNEN] Karatas NM. et al

Table II1. Advantages of telemedicine

Table IV. Disadvantages and potential
barriers of telemedicine

Perception level of potential advantages of

telemedicine

mstrongly agree magree mnoidea mdon'tagree

It is safer in terms of physical violence against the

physician.
Telemedicine is by no means an effective practice..

It is an application where time can be used effectivelyin
terms of patients.
It is an application where time can be used effectivelyin
terms of physicians.

Telemedicine should be a priority for patients in large
cities (where there are fewer physicians relative to the...

It should be a priority for patients in areas such as rural

areas where access to healthcare providers or...
It facilitates patients' access to physicians and medical

services.

m strongly not agree

Questions Answers n (%)
Which proposition do you agree | Telemedicine applications should be prioritized for 74(67.9)
with regarding the priority of patients who have previously been physically/face-
patients who can be included in | to-face evaluated in a healthcare facility.
telemedicine? Telemedicine practice should be a priority for 21(19.3)
everyone who requests.
I have no idea. 14(12.8)
Which proposition do you agree | Telemedicine system is safer in terms of 39(35.8)
with regarding verbal/psychological viol gainst physici
verbal/psychological violence While using telemedicine, I am more exposed to 35(32.1)
against physicians? verbal/psychological violence.
I have no idea. 35(32.1)
Which proposition do you agree | The risk of malpractice is higher in clinical 80(73.4)
with practices made with the tel dici
regarding the risk of malpractice | The risk of malpractice is less in clinical practices 3(2.8)
when using telemedicine? with the telemedici
It does not change. 16(14.7)
I have no idea. 10(9.2)
Which proposition do you agree | Physical contact increases the feeling of trust in 78(71.6)
with regarding the effect of patients and positively affects the success of the
patients' perception on treatment | treatment. Therefore, the perceived success of the
success in clinical practices in tr in the telemedicine is lower.
telemedicine? Even from a distance, any evaluation will please my 12(11)
patient, but does not affect the perceived treatment
success.
Evaluation, even from a distance, pleases my 5(4.6)
patient and positively affects the perceived success
of the treatment.
I have no idea. 14 (12.8)
Which proposition would you I feel uncomfortable (For example, I worry that my | 72 (66,1)
agree with regarding the audio and video will be recorded)
protection of my personal data I trust the system, I think that my personal data and | 17 (15.6)
and my security/privacy while privacy will be protected.
evaluating patients in I worry similarly to face-to-face cl | practice. 9(8.2)
telemedicine? I have no idea. 11(10.1)
Which proposition do you agree | I feel comfortable, I can use this technology without | 51 (46.8)
with regarding your perception anyone's help
of comfort when using the I cannot use the system without help from someone | 6(5.5)
technology required for the else.
telemedicine system (video call / | I may need help sometimes. 44 (40.4)
phone call/e-pulse etc. I have no idea. 8(7.3)
| applications)?
Which proposition would you It is less than routine face-to-face outpatient 83(76.1)
agree with regarding practices
professional satisfaction in your | It is more than routine face-to-face outpatient 4(3.7)
clinical practice with practices.
telemedicine? It does not differ from routine face-to-face 12 (11)
outpatient practices.
I have no idea. 10 (9.8)
Which proposition would you I feel comfortable and competent. I make sure that I | 3 (2.8)
agree with regarding remote joint | make the right t
and musculoskeletal examination | This would be an inadequat t as patients | 34 (31.2)
or neurologic examination in could not cooperate with this t
telemedicine? Physical examination requires one-to-one contact, it | 67 (61.5)
is not correct to do it remotely.
I have no idea. 5(4.6)
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violence against physicians, not to be underestimated majority
of the physicians (32.1%) reported the fear of being exposed to
verbal/psychological violence. Another loudly stated anxiety
was that they would feel uncomfortable about the protection of
personal data and security/privacy (66.1%). One further notable
barrier was nearly half of the physicians' incapability of using
the system without help from someone else or at least requiring
some help (5.5% and 40.4%, respectively). We have remade the
analyses with the crosstabs in the view of gender, age (young
and elder by the cutoff 40) and workplace differences but there
were no meaningful differences on behalf of the opinions except
the women's hesitations on the verbal violence against them.

Karatas NM. et al PGB RS2 (1EH)

According to our results, women physicians seem to have
trouble ending up with a decision about the issue (p=0.032).
Tables V-VI represents the comfort level and difficulty in
clinical applications, respectively. It seems that physicians
would feel uncomfortable while arranging any treatment or
document in telemedicine. The most noticeable uneasiness was
seen in the pediatric patient group (83.5%). The most difficult
task to evaluate in telemedicine was found to be orthopedic and
neurologic rehabilitation followed by regional pain syndromes.
Neuropathic pain seems to be less of a concern in telemedicine,
with 36.6% of physicians.

mStrongly agree

Table V: Comfort level in
physiatry practice

COMFORT LEVEL IN PHYSIATRY PRACTICE WHILE
USING TELEMEDICINE

magree

| feel comfortable while editing official documents...

mnoidea mdoesnotagree mstrongly notagree

while using telemedicine

Table VI: Areas of difficulty in
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physiatry practice when
using telemedicine

| feel comfortable while arranging exercise therapy

| feel comfortable while arranging medical treatment

| feel comfortable when evaluating a geriatric patient

| feel comfortable when evaluating pediatric patient

Please mark the areas where you will have
difficulty/prefer
face-to-face evaluation while evaluating
patients with telemedicine

m % (n=109)

Neuropathic pain
Back/neck pain
Posture analysis/scoliosis
Gait analysis
Rheumatological diseases
Regional joint pain
Neurological rehabilitation 771
Orthopedic rehabilitation 81,7
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DISCUSSION

As far as we know, this study is the first comprehended telemed-
icine knowledge and awareness survey applied in physical
medicine and rehabilitation physicians particularly. Physiatrists
reported telemedicine was useful for patients and had some
potential advantages for themselves but were less satisfied or
faced with malpractice. Physiatrists also agreed on physical
examination can not be applied remotely and reported this as the
reason for patients' low satisfaction. Physiatrists’ most
struggled areas were reported as rehabilitation (orthopedics or
neurologic) followed by regional pain syndromes (knee, shoul-
der, hip, etc). Our results were consistent with the other studies'
results on the knowledge of telemedicine. Previously 96.6% of
physicians reported low or very low levels of knowledge about
telemedicine (8). Another study revealed 46.1% of the physi-
cians among various specialties have low knowledge levels
about telemedicine (7). We found very few physiatrists thought
they knew what telemedicine was (16.5%), and the vast majori-
ty (63.3%) stated that they knew it partially.

Quite a few physiatrists (10.09%) reported that they knew how
to apply medical applications (physical examination, laboratory
evaluation, imaging evaluation, etc.) related to the musculoskel-
ctal system and diseases remotely via telemedicine. A recent
review provides a detailed virtual musculoskeletal examination
with a specific set of guidelines to enhance the information
obtained when evaluating the shoulder, hip, knee, ankle, and
cervical and lumbar spine, which can be refined according to the
capabilities of the patient and examiner (10). Iyer et al.,
acknowledged the limitations of a remote examination and
discuss maneuvers that cannot be performed remotely. They
emphasized a needed framework for the standardization of the
remote physical exam (11). We can argue more than a standard
virtual examination with the developing technology. A
motion-based machine learning software seems to be a potential
substitute for a shoulder range of motion examination (12).

Besides lack of knowledge of remote examination details, the
rate of physicians who were confident in their remote physical
examination was quite low, only 2.8 percent. 31.2% of physiat-
rists thought that patients could not cooperate with the examina-
tion. Physiatrists also reported that physical examination
requires one-to-one contact, it is not correct to do it remotely
(61.5%). The most frequently reported barrier of telemedicine
among rheumatologists was the inability to perform a proper
physical examination (13). In a recent study 36.2% of general
practitioners (GP) were not satisfied with the specific assess-
ments of the hand, shoulder, spine, hip, knee, and ankle; and
51.0% thought that their patients were not satisfied with the
current quality of remote musculoskeletal consultations. Of
note, 77.6% of GP’s said that they were more likely to request
additional investigations, and 75.6% stated that they were more
likely to refer patients to a specialist after a remote musculoskel-
ctal consultation (14). Clinicians prefer face-to-face consulta-
tions at the initial visit to establish a doctor-patient relationship;
telemedicine can be a reasonable option for long-term patients
where physical examination may not be needed (15). For exam-
ple close monitoring of patients on biological therapies,
telemedicine can be a useful tool to reduce the number of

clinical visits (16). Our results were consistent with the previous
studies since 67.9% of the physiatrists agreed that telemedicine
applications should be prioritized for patients who have previ-
ously been physically/face-to-face evaluated in a healthcare
facility.

According to our study, more than half of the physicians stated
that telemedicine facilitates patients' access to physicians and
medical services, also a time saver for them. Physiatrists also
reported that telemedicine was effective in general and benefi-
cial. Especially for the patients living those living in rural areas
should have priority access to telemedicine. Time effectivity
and cost-effectivity were major benefits of telemedicine to rural
communities and consumers (17). Previously reported that,
video-assisted orthopedic consultation to a remote clinic is more
cost-effective rather than traveling for consultations (18). Done-
lan et al., reported that virtual video visits were preferred to
office visits by patients for convenience and travel time (19).
Poor access to digital services and additional weak technology
support in rural areas also should be kept in mind on the
contrary for patients’ perspectives (20).

Major medico-legal barriers which were stated mainly by
physiatrists were fear of malpractice (73.4%), anxiety on behalf
of the protection of personal safety and privacy (66.1%). A
recent review, repeated mostly the same concerns: informed
consent, protecting data and confidentiality, malpractice, and
liability (21). To embodiment the physicians’ concerns about
exposure to malpractice risk, Fogel AL et al., published cases of
medical malpractice related to telemedicine from the LexisNex-
is legal case database (22). Whether telemedicine introduces a
new form of malpractice or is not too different from the normal
one being present, is still controversial. Reviewers summarised
the protective approach for malpractice as extended insurance
coverage and civil responsibility (21). While there were
references to the importance of the protection and privacy of
patients' personal data in reviews, in our study, physicians were
concerned about their own data and violence against own priva-
cy like unauthorized video and audio recording (20, 21). Data
protection and privacy of both patients and physicians must be
ensured by an authority and guaranteed by law. Even cybersecu-
rity should be considered and provided (23).

Remote applications naturally provide a shield against physical
insults; we reported 74% of physicians stated that telemedicine
would be a protective instrument from physical violence. Work-
place violence against physicians is an arising threat of medical
practice across the globe (24). A study from Turkey reported
that physicians were exposed to verbal and psychological
violence more than physical violence (25). Previously telehealth
has been explored in terms of its potential to be protective or
useful against domestic violence (26). However, violence
against a physician on telemedicine has never been mentioned
in the literature before. We reported that 32.1% of the physicians
reported the fear of being exposed to verbal/psychological
violence while 35.8 % reported that telemedicine is safer in
terms of verbal/psychological violence against physicians.
Nonetheless, just as many physicians remained undecided. A
study from Jordan revealed that male doctors are more exposed
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to violence or workplace abuse (27). In our study women physi-
cians seem to be mostly undecided whether telemedicine is a
protector or provoker against verbal or emotional violence.
Tenford et al., reviewed how telehealth may work in the field of
physical medicine and rehabilitation. Reviewers gathered the
evidence for patients with cardiac diseases, orthopedic
problems, neurologic diseases, and musculoskeletal conditions
may get benefit the telemedicine. Physiatrists may use
telehealth to deliver care to patients with impaired mobility and
those living in locations with reduced access (28). Even though
patients seem satisfied and take advantage of telemedicine since
they are incapable or disabled, we reported that physicians
would feel uncomfortable while arranging any treatment in
telemedicine. The most noticeable uneasiness was seen in the
pediatric patient group (83.5%). The most difficult task to
evaluate in telemedicine was found orthopedic and neurologic
rehabilitation followed by regional pain syndromes. Neuropath-
ic pain seems to be less of a concern in telemedicine, with
36.6% of physicians. There is a lack of knowledge on behalf of
the comfort levels of physiatrists on specific tasks via telemedi-
cine. Physiatrists deal with different and various types of
patients. Especially rehabilitation is a huge area that anyone can
be needed from cradle to grave. One size fits all approach is not
suitable even in real-time physiatry practice, whereas telemedi-
cine without standards and convenient protocols seem quite a
challenge for physiatrists. In the study with 14 physiatrists, even
though clinicians reported satisfaction on telemedicine,
researchers pointed out that they focused only on outpatient
musculoskeletal and sports medicine practices; other patient
groups may have different health care needs that would be better
served with face-to-face visits (29).

There are some limitations of this study. We concluded a
cross-sectional survey and completed it in approximately 8
months time. Responders' perceptions may be affected by time
changes, for example, violence against physicians is quite a hot
topic in Turkey and accumulated life experiences may affect
perceptions. Selection bias should be mentioned since we used
e-mails and electronic platforms to reach the participants; the
selected ones may have been more familiar with the use of
technology Although we reached the largest number of physiat-
rists in the literature, initially we aimed to reach more of them.
Our results with this number of participants cannot be general-
ized, but we think that it will still give an idea. The reluctance of
physicians to participate in surveys may be a separate research
topic. On the other hand, even though telemedicine applications
in hospitals are increasing day by day, we reached fewer physi-
cians with experience. Nonetheless, we believe the findings of
this study still provide useful insights for the standardization of
telemedicine.
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CONCLUSION

In conclusion, telemedicine is quite a new area and is still in
progress. This novel area with relatively little knowledge needs
to be searched properly and our report will be a touchstone for
further reports. Physiatrists need to be enlightened about ethics
and legal rights. Physical examination is the most important
determinant of patient management and proper diagnosis.
Remote implementations of physical examination seem to be a
major factor in both patients and physicians satisfaction or
discomfort. Barriers and limitations of the system must be well
defined. Our report, consistent with the previous literature,
states that telemedicine can be a helpful tool for both patients
and physiatrists, can save money, save time, and can offer a
pinpoint solution for some patients. However uncontrolled and
inappropriate use may create disappointment for both patients
and physicians. Satisfaction does not mean always benefits for
patients, and does not mean comfort always for the physicians.
Matching the correctly selected patient with a well-structured
telemedicine system maximizes the expected benefit. Our report
will be a guide in this content to set standards.
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Vaka Yoneticileri I¢in Toplum Ruh Saghig
Hizmetlerine Uyum Olcegi (VITU): Tiirkce
Formunun Gegerlik ve Giivenirligi

Service Engagement Scale (SES): Reliability
and Validity of The Turkish Version

oz

Amag:

Kronik ruhsal rahatsizliga sahip bireylere saglanan hizmetler hastalarin katilimi diisiik oldugun-
da tedavinin istenilen diizeyde etki etmemesiyle sonuglanabildiginden 6nem verilmesi gereken
bir durumdur. Bu arastirmanin amact, hastalarin toplum ruh sagligi hizmetlerine katilimi 6lgmek
igin Vaka Yoneticileri igin Toplum Ruh Saghg1 Hizmetlerine Uyum Olgegi'nin (VITU) gegerlilik
ve gilivenilirligini degerlendirmektir.

Gerec ve Yontemler:
Aragtirma, Toplum Ruh Sagligi Merkezi'nde en az bir yil siireyle izlenen sizofreni tanist almis
119 hasta 6rneklemiyle tamamlanmigtir.

Bulgular:

Toplanan verilere dogrulayict faktdr analizi yaptlmistir. Giivenirlik 6lgiimleri i¢ tutarlilik ve
test-tekrar test dlgiimleri ile yapilmugtir. Olgegin dogrulayici faktdr analizi sonuglaria gore
kabul edilebilir degerlere sahip oldugu, toplam Cronbach's Alpha degeri 0.957, genel test — tekrar
test korelasyon degeri(r) 0.684dir.

Sonug:
Bulgular, Vaka Yoneticileri i¢in Toplum Ruh Saghg1 Hizmetlerine Uyum Olgegi’nin gegerli ve
giivenilir bir 6lgme aract oldugunu gostermektedir.

Anahtar Sozciikler:
Hizmete uyum, Toplum ruh sagligi, Giivenirlik ve gegerlik

ABSTRACT

Objective:

When patient attendance is low, services that are provided to patients with chronic mental illness
may result in not having the desired treatment effect, so it is a situation that needs attention. The
aim of this study was to assess the validity and reliability of the Service Engagement Scale
(SES), to measure engagement with community mental health services.

Material and Methods:
Study was completed with the samples of 119 clients diagnosed with schizophrenia, and
followed-up at least for one year in a Community Mental Health Center.
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Results:

Confirmatory factor analysis has been carried out for collected
data. Reliability measurements were carried out with internal
consistency and test-retest measurements. According to the
confirmatory factor analysis, the scale has acceptable values.
The total Cronbach's Alpha value of the scale was 0.957 and
test-retest correlation value (r) was 0.684.

Conclusion:
The findings show that the Turkish version of the Service
Engagement Scale is a valid and reliable measurement tool.

Key Words:
Service engagement, Community mental health, Reliability and
validity

GIRIS

Sizofreni; beyin gelisimini etkileyen, karmasik bir genetik ve
norobiyolojik arka plana sahip, kronik bir psikiyatrik bozukluk-
tur. Psikotik belirtiler, motivasyonel ve bilissel islev bozukluk-
larmin  bir kombinasyonu olarak ifade edilir. Bdlgesel
farkliliklar ve kentlesme nedeniyle farklilik géstermekle birlikte
sizofreninin yasam boyu yayginlig1 yaklasik olarak %1 olarak
belirtilmektedir (1). Hastalik, tekrarlayan hastaneye yatis gerek-
tiren ciddi vakalardan, tek bir hastalik donemini tam
remisyonun izledigi vakalara kadar farkli bir son durum yelpa-
zesine sahiptir. Sosyodemografik faktorler, klinik ve tedavi
ozellikleri ile sosyoekonomik degiskenler dahil olmak iizere
cesitli faktorler sizofreninin seyrini etkileyebilmektedir. Sizof-
renide fonksiyonel sonu¢ hedefleyen terapétik miidahalelerin
oncelikli 6nemi vardir. Farmakoterapi, psikososyal miidahaleler
ve cevresel kosullari iceren entegre ve ¢ok yonlii bir yaklagim
sizofrenide sonucu iyilestirebilir. Bu baglamda, psikososyal
miidahalelerin kanita dayali bir uygulama olarak sizofreninin
standart tedavisinin bir parcasi haline getirilmesi gerektigi
belirtilmektedir (2).

Sizofreni ile iligkili olumsuz belirtiler (motivasyon ve ifade
azalmasi gibi) 6nemli bir sorundur. Yeterli tedavi, yasam kalite-
si ve topluma katilim agisindan 6nemli ilerleme anlamina
gelecektir (3). Islevsellik ve yasam kalitesi, tiim tibbi durumlar-
da kritik sonug gostergeleri olarak kabul edilmektedir (4).
Hastalik ile iligkili klinik degiskenlerin ve norobilissel faktorler-
in sizofreni bozukluklarinda psikososyal tedavilere uyumu
etkiledigi, ayn1 zamanda gocukluk ¢agi fiziksel kotiiye kullanim
Oykiisii, haklar1 konusunda bilgi eksikligi, zayif tedavi is birligi
ve bazi kisilik 6zelliklerinin de tedavi uyumunda etkili oldugu
bildirilmektedir (5).

Hizmete uyum, ortak bir klinik ve fonksiyonel iyilesme
hedefinde tedavinin kabuli, terapdtik uyum ve igbirligini igeren
cok faktorli bir siire¢ olarak tanimlanabilir (6). Hastalarin
sunulan hizmetlere uyumunun zayif olmasinin tedavi basarisini
olumsuz etkiledigi goz oOniine alindiginda bu uyumu deger-
lendirmenin dnemi ortaya ¢ikmaktadir (7). Toplum ruh saghigi
hizmetleri lilkemiz 6zelinde psikolog, sosyal hizmet uzmani,
hemsire ve ergoterapistlerin vaka yoneticisi olarak gérev aldigi

Toplum Ruh Saghgi Merkezlerinde yiiriitilmektedir. Vaka
yoneticiligi, her kronik ruhsal hastaliga sahip bireyin tedavi
stirecinde oncelikli tedavi danigmani olarak gorev almayi ve
hastalik stirecinin her yoniiyle takibini kapsayan genis bir
hizmet sunumunu kapsar. Ulkemizde toplum temelli ruh saglig
modeliyle yeniden sekillenen ruh sagligi hizmetlerinde hasta-
larin verilen bu hizmetlere ne kadar uyum sagladigini dlgen,
Tiirkce’ye uyumlulugu saglanmis bir degerlendirme aracinin
olmadigi bilinmektedir. Bu arastirmada, gerek bilimsel arastir-
malarda gerekse ruh sagligi hizmeti sunucularinin vaka
yonetimi  siirecinde  kullanimlarinda  yararli  olabilecegi
diisiiniilen VITU’nun Tiirkge’ye uyumu saglanarak gegerlik ve
giivenirligi irdelenmistir (8).

GEREC ve YONTEMLER

Arastirmanin amaci, hastalarin toplum ruh sagligi hizmetlerine
katilim1 6lgmek igin Vaka Yoneticileri igin Toplum Ruh Saglig
Hizmetlerine Uyum Olgegi'nin (VITU) gegerlilik ve giiveni-
lirligini degerlendirmektir.

Bu arastirma bir o6lgek uyarlama gecerlik giivenirlik
calismasidir. Arastirma orneklemi Hitit Universitesi Corum
Erol Olgok Egitim ve Arastirma Hastanesi Toplum Ruh Sagligi
Merkezinde (TRSM) ICD-10 tani kriterlerine Sizofreni tanisi
alan ve en az bir yildir hizmet alan aktif takip altindaki 126
hastadan olusturuldu. Istatistiksel analizlerde aykiri deger
oldugu tespit edilen yedi hasta veri setinden ¢ikarilarak arastir-
ma 119 hasta ile tamamlandi. Arastirmada kullanilan &lgek
merkezde vaka yoneticisi olarak gorev yapan ii¢ hemsire, bir
psikolog ve bir ergoterapist tarafindan uygulandi. Her vaka
yoneticisinin, takibi altinda bulunan hastalarm TRSM
hizmetlerine genel olarak uyumu ile ilgili izlenimini deger-
lendirdigi bu arastirma ile toplanan veriler SPSS Windows 21.0
ve SPSS Amos paket programi ile degerlendirildi. Anlamli p
degeri p<0.05 olarak kabul edildi. Olgiimler iki ay sonrasinda
aynt hastalar i¢in tekrarlandi.

Tiirkce’ye Uyarlama islemi

Olgek arastirma ekibi iiyelerince bagimsiz olarak Tiirkge’ye
cevrilmis, ortak bir ¢eviri metni olusturularak alaninda uzman
dort akademisyenden goriis almmuigtir. Alinan uzman gorisleri
dogrultusunda 6lgek maddeleri revize edilmis ve bes
uygulayicinin 50 hasta i¢in 6n uygulama yapmasi saglanmustir.
Uygulayicilar tarafindan yapilan geri bildirim dogrultusunda
olgege son sekli verilerek 6lgek maddelerinin bir dil bilimci
tarafindan tekrar Ingilizceye gevirisi yaptirilmig ve arastirma
ekibince orijinali ile yapilan karsilastirma ile dlgege son hali
verilmistir.

Veri Toplama Araglari

Vaka Yoneticileri icin Toplum Ruh Saghg1 Hizmetlerine
Uyum Ol¢egi(VITU)

Tait L, Birchwood M, Trower P. (2002) tarafindan gelistirilen ve
Orijinal adi “Service Engagement Scale” olan o&lgek, vaka
yoneticilerinin hastalarin genel uyumu ile ilgili izlenimlerini
degerlendirmekte olup 14 soruluk 6lgegin Hazir olma (3 soru),
Isbirligi (3 soru), Yardim arama (4 soru) ve Ila¢ Uyumu (4 soru)
seklinde belirtilen dort alt dlgegi bulunmaktadir. Olgegin genel
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Cronbach’s Alpha degerinin 0,91 olarak bulundugu belirtilmek-
tedir (8). Uyumun vaka yoneticileri izlenimi ile degerlendir-
ilmesinden dolay1 gegerlik ve giivenirligi saglanan dlgege “Vaka
Yoneticileri ig¢in Toplum Ruh Saglhgi Hizmetlerine Uyum
Olgegi” ismi verildi. Olgekte yer alan aykir1 degerlerin
atilmasindan sonra 119 hastayla ilgili verilerin degerlendirildigi
bu arastirmada kullanilan dlgegin orijinalinde 14 soru bulun-
masina ragmen, uygulama esnasinda 10. soruda yer alan “Hasta
aktif olarak yardim aramiyor” ifadesinin uygulayicilar tarafin-
dan anlasilmadig1 veya mevcut durumda aktif bir belirtisi olup
olmamasi gibi farklr anlagilabildigi degerlendirildiginden 6lgek-
ten ¢ikarildi. Orijinal 6lgekteki 10. sorunun analiz dis1 birakil-
masindan sonra dlgek 13 soru ile son halini aldi. Ayrica dlgegin
Hazir Olma ve lsbirligi alt faktorleri benzer dzellik gdsteren
maddeler igerdiginden birlestirildi. Sonug olarak alt1 sorudan
olusan Hazir Olma ve Is Birligi, ii¢ sorudan olusan Yardim
Arama ve dort sorudan olusan ilag Uyumu alt faktorleri ile
olcege son hali verildi. Olgegin 1.,2.,3.,4.,5. ve 6. sorularn
“Hazir Olma ve Isbirligi” alt faktoriinde, “7.,8., ve 9.” sorularm
“Yardim Arama” alt faktoriinde, 10.,11.,12. ve 13. sorularin ise
“flag Uyumu” alt faktdriinde yer aldig1 belirlendi.

Dértlii likert tipi (0: Hi¢ veya nadiren, 1: Bazen, 2: Siklikla, 3:
Cogu zaman) oleegin 2.,5.,6.,7.,9.,10. ve 11. sorular ters
puanlanmaktadir. Olgekten alinabilecek en yiiksek puan 52 ve
en diisiik puan 13 seklinde olup, alman puanlarin yiiksek olmasi
hizmete uyumun diisiik oldugu seklinde yorumlanmaktadir.

Istatistiksel Degerlendirme

Gecerlik Analizi:

Olgekte yer alan maddelerin, hesaplanan toplam 8lgek puanlari-
na ne derecede katki yaptigini belirlemek ve bu sayede madde-
lerin 6lgek ile ne diizeyde bir iliskisi oldugunu test etmek
amaciyla gerceklestirildi. Bu degerlendirmelerde Pearson
korelasyonundan yararlamildi. Olgege ait modelin denenmesi
icin dogrulayici faktor analizi gergeklestirildi.

Giivenirlik Analizi:

Cronbach’s Alpha degeri ile dlgegin i¢ tutarliligi degerlendirildi.

Tekrar-test Giivenirligi:

Olgegin benzer kosullarda belli bir zaman araliginda elde edilen
Ol¢limler arasindaki iliskiyi degerlendirmek igin test-tekrar test
korelasyonu dlgtimleri yapild1 (9).

Etik Yonii

Aragtirma kapsaminda Hitit Universitesi Girisimsel Olmayan
Arastirmalar Etik Kurulundan 02.05.2018 tarih ve 2018-67
sayili onay alindi. Ayrica Hitit Universitesi Corum Erol Olgok
Egitim ve Arastirma Hastanesinden 05.07.2018 tarih ve
40600303-604.02 sayili kurum uygulama izni alindi. Oncelikle
Olcegi gelistiren ekipten Lynda Tait ile gerekli yazigmalar
elektronik posta yoluyla yapilarak izin alindi. Tim
katilimcilarin haklart korundu ve Helsinki Deklarasyonuna gore
prosediirlerden 6nce yazili bilgilendirilmis onam alindi. Bu
arastirma, bilimsel yayn etigine uygun olarak yapildi.
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BULGULAR

Arastirmaya katilan hastalarin  %68,1°i (n=81) erkek ve
%31,9’u (n=38) kadindi. Hastalarin yaslar1 20-65 arasinda
degismekle birlikte yas ortalamasi 45,0+10,35°dir.

Gegerlik analizine iliskin bulgular:

Eksik veriler kontrol edilerek doldurulmayan herhangi bir
verinin olmadigr tespit edildi. Ardindan normallik sayiltisina
bakilarak basiklik-carpiklik degerleri kontrol edildi. Bu degerler
-3 ve +3 arasinda oldugundan uygun kabul edildi. Daha sonra
artik degerlerin tespiti saglandi. Standartlastirilmis artik deger-
lerin 0.005 anlamlilik diizeyinde kritik t degerleri olan -1,96 ile
+1,96 araliginda yer alip almadiklar1 yontemi kullanilarak bu
degerlerin saptanmasi saglandi (10). Aykirt degerler incelendi
ve veri setinde rastlanan ii¢ aykir1 deger veri setinden atildi. Bu
islem sonucunda kalan 123 hastadan alman veriyle cok
degiskenli aykirt degerlerin bulunmasi asamasina gecildi.
Mahalanobis ve Cook’s Uzakligi olarak da bilinen, ¢ok
degiskenli aykiri degerleri tespit etmek i¢in 6rneklemde yer alan
cok degiskenli aykiri degerler Mahalanobis uzakligi ile
incelendiginde tespit edilen dort aykirt deger arastirmadan
¢ikarildi. Yiiz yirmi {i¢ veriden dort veri atild1 ve son olarak 119
veriyle analize gecildi. Olgegin Toplamsallik Niteligi, Tukey
Toplanabilirlik Testi (Tukey’s Test Of Additivity) ile incelendi.
Bu inceleme sonucunda toplanamazligin istatistiksel olarak
anlamsiz (nonadditivity<0,000), yani toplanabilir o6zellikte
oldugu tespit edildi.

Faktir Analizi:

Faktor yapist Hazir Olma ve Isbirligi, Yardim Arama ve Ilag
Uyumu seklinde ii¢ faktor olarak sabitlendi (11). Analiz
sonucunda Ui¢ faktoriin 6z degeri sirasiyla 8,599; 0,885; 0,801
oldugu belirlendi. Bu faktérlerin agikladig1 varyans ise %78,246
olarak tespit edildi. Faktor yiik degerlerinin; birinci faktor icin
0,693 ile 0,778, ikinci faktor igin 0,727 ile 0,796, Giglincii faktor
icin 0,693, ile 0,777 arasinda degistigi gortildii (Tablo I).

Tablo I: Olgeginin Faktor Deseni (Dik Dondiirme)

mare | Yrim e
Isbirligi

1- Hasta randevulara katilmakta zorlanir. 0.761

2- Bir ziyaret planlandiginda hasta buna uymaya hazir olur. * 0.778

3- Hasta randevu almaktan kaginir. 0.693

4- Hasta genellikle tavsiyelerinize kars: ¢ikar mi? 0.692

5- Hasta hedef belirleme ya da tedavi planlamaya aktif olarak katilir.* 0.700

6- Hasta, hastaliginin yonetimine aktif olarak katilir.* 0.697

7- Hasta ihtiyaci oldugunda yardim arar.* 0.796

8- Hasta yardim istemekte zorlanir. 0.727

9- Hasta bir krizi 6nlemek igin yardim arar. * 0.782

10-Hasta regete edilen ilaglar1 kullanmay kabul eder.* 0.777

11-Hasta hangi ilaglar1 ne amagla kullandiginmin bilincindedir. * 0.760

12-Hasta tedavi konusunda is birligini reddediyor. 0.693

13-Hasta, regete edilen ilag tedavisine uyum gostermekte zorluk yasiyor. 0.723

* Ters puanlanan maddeler

Faktor yiik degerleri biiyiikliik agisindan incelendiginde iyiden
miitkemmele dogru nitelendirilebilir (12). Analiz dis1 birakilan
sorudan sonra tekrarlanan analizde, faktorlerin toplam varyansa
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yaptiklar1 katki Tablo II’de yer almaktadir. Toplam varyansa
faktorlerin yaptig1 katkilar ise sirastyla; % 31,762, %24,488, ve
%22,867 olarak belirlendi. Toplam katki da % 79,117 olarak

gergeklesti.

Tablo II: Analiz Dig1 Birakilan Sorudan Sonra VITU’nun Faktér Yapilari,
Giivenilirlik bulgulari, Alt Faktorlerinin Test-Tekrar Test Puan Korelasyon

degerleri
Ozdeger | Varyans | Toplam Cronbach’ | Test tekrar test
Faktor Yiizdesi | Varyans s Alpha korelasyonu
Yiizdesi ()

Hazir Olma ve Isbirligi |, | )9 31762 | 31762 0924 0.623

(6 soru)

Yardim Arama 3.183 24488 | 56.250 0.895 0.614

(3 soru)

llag Uyumu 2973 22867 | 79.117 0920 0723

(4 soru)

Madde Ayt ediciligi:

Alt faktor ve toplam puanlarinin ayirt edicilikleri bagimsiz grup
t-testi ile belirlendi. Ust %27 ve alt %27°lik gruplarin aritmetik
ortalamalar1 arasinda anlamli bir fark olup olmadigini tespit
etmek amaciyla yapilan analizlerde tiim gruplar i¢in farkliliklar
istatistiksel olarak anlamli bulundu (p<0,001). Farkliliklarin {ist
%27’lik gruplar tarafinda gergeklestigi goriildii. Elde edilen
sonuglar oOlgekte yer alan ¢ faktoriin ve toplam olgek

puanlarmin ayirt edici oldugunu gostermektedir.

Dogrulayict Faktor Analizi (DFA):

RMSEA (Root Mean Square Error of Approximation), GFI
(Goodness-of-fit Index), AGFI (Adjusted Goodness-of-fit Index),
RMR (Root Mean Square Residuals), NNFI (Non-normed fit
Index) ve CFI (Comparative Fit Index) uyum Olgiitleri
kullanilarak gergeklestirilen yap1 gecerliligi analizlerinde elde
edilen bulgular iyi bir uyum saglandigmmi gosterdi. RMSEA
incelendiginde ise 0,081 seklinde bir deger tespit edildi. RMSEA
degerinin de 0,08’den kii¢iik olmasmnin uyumun iyi oldugu
yoniinde degerlendirilebilecegi belirtilmektedir (12). Buldugu-
muz bu deger sinirda oldugundan kabul edilebilir bir deger olarak
yorumlanabilir. Elde edilen bulgularda GFI; 0,872, AGFI; 0,809,
Standardize edilmis RMR uyum indeksi; 0,035, NFI; 0,926, CFI;
0,966 olarak belirlendi. Elde edilen bu sonuglara gére GFI, AGFI,
NNFI ve CFI degerleri 0,90’1n {izerinde ve 0,90’a yakin, RMR
degerinin ise 0,08’in altinda olmasinin uyum agisindan iyi oldugu
belirtilmektedir (13-15). Bu sonuglar géz oniine alindiginda
6lcegin kabul edilebilir nitelikte oldugu ifade edilebilir. Ayrica
Olcegin Chi-Square (y?) degeri 108,240, sd degeri 61,%sd
oraninin ise 108,240/61=1,774 oldugu olarak tespit edilmistir. Bu
degerin 3’tin altinda olmasinin uyumun miilkemmel oldugu
seklinde yorumlanabilecegi belirtilmektedir (12). Dogrulayici

faktor analizi sonuglart Sekil 1°de yer almaktadir.

Giivenirlik analizine iliskin bulgular:

VITU’nun genel Cronbach’s Alpha giivenirlik katsayismnin 0,957
oldugu belirlendi. Bu bulgu, dlgegin yiiksek derecede giivenilir
oldugunu gosterdi. Ayrica dlgegin ii¢ alt faktoriine ait Cronbach
Alpha degerlerine bakildiginda da orta yiiksek diizeyde giivenilir
oldugu sonucuna ulagildi (16). VITU’ya iliskin korelasyon matri-

si Tablo III’de gosterilmistir.

Tablo I1I: Olgegin Alt Faktorlerinin Korelasyon matrisi

Hazir Yardim ilag Uyumu | Toplam
Olma ve Arama
isbirligi
Hazir Olma ve 1 0.765* 0.809* 0.958*
Isbirligi
Yardim Arama 1 0.754** 0.879*
Ilag Uyumu 1 0.918*
Toplam 1

**p<0.01 diizeyinde anlaml

©O00OOOOOOOO®

Sekil 1: DFA Sonuglart
Hazir Olma ve Isbirligi, Yardim Arama ve {lag Uyumu Faktorleri

arasinda anlamli bir iligki bulunup bulunmadigmni belirlemek
amacityla yapilan Pearson Carpim Moment Korelasyon analizi
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sonucunda faktorler arasinda pozitif yonde anlamli bir iligki
oldugu belirlendi. Bu iliskiler en yiiksek Hazir Olma ve Isbirligi
faktorii ile Ilag Uyumu faktorii arasindadir (r=0,809; p<0,01). En
diisiik iliski de Yardim Arama faktorii ile flag Uyumu faktorii
arasinda diizeyinde gergeklesti (r=0,754; p<0,01). Elde edilen
sonuglar yapi gegerliligi agisindan dnemlidir.

Tekrar- test korelasyonu:

Iki ay arayla uygulanan &lgegin tiimiiniin ve alt faktorlerinin
test-retest giivenirlik katsayilar1 Pearson Momentler Carpimi
Korelasyonu ile degerlendirildi. Olgegin genel test — tekrar test
korelasyon degeri(r) 0,684, Hazir Olma ve Isbirligi; Yardim
Arama; Tlag Uyumu alt dlgeklerinin test — tekrar test korelasyon
degeri ise sirasiyla 0,623; 0,614; 0,723 olarak bulundu. Hazir
Olma ve Isbirligi, Yardim Arama ve fla¢ Uyumu Faktorlerinin
test—tekrar test puanlari arasinda istatistiksel olarak pozitif yonde
anlamlt bir iliski oldugu saptandi. Elde edilen bulgular analiz
edildiginde dlcegin ICC degerinin 0,684 olarak tespit edildi. I¢
tutarlilik ise, bir sonug¢ dl¢iimiiniin homojen olup olmamast ile
iliskilidir. I¢ tutarlihg1 “Cronbach’s Alpha” ile degerlendirilmek-
tedir. Olgegin i¢ tutarlilik Cronbach’s Alpha degeri 0,812 olarak
hesapland1 (t=-1,123, p=0,264). Alpha degerinin 0,80’nin
tizerinde olmasi i¢ tutarlihigin yiiksek oldugunu gosterir. Test
tekrar-test giivenilirligi i¢in iki testin toplam puan ortalamalari
"bagimli grupta t testi" ile karsilastirildi ve istatistiksel olarak
anlamli fark bulunmadi (p> 0,05).

TARTISMA

Bu aragtirma, hastane modelli ruh sagligi hizmetlerinden
toplum temelli ruh sagligi hizmetlerine gegis stirecinde olan
Tirkiye’de faaliyet gosteren Toplum Ruh Sagligi Merkezlerin-
den hizmet alan hastalarin verilen hizmetlere ne 6l¢lide uyum
sagladigini degerlendirmeye yonelik olarak Tiirk¢e’ye uyumlu-
lugu saglanmis gegerli ve giivenilir bir olgek ihtiyacinin
dogmasi tizerine gergeklestirildi. Literatiirde uyum, ilag uyumu
veya verilen hizmetlere uyum seklinde iki farkli diizeyde deger-
lendirilmektedir. flag uyumunu degerlendiren &lgeklerin uzun
stiredir varligi ve kullanildigi bilinmektedir. Morisky, Gren,
Levine DM (1986) tarafindan gelistirilen Morisky Uyum Olgegi
(MUO) ve Thompson, Kulkarni, Sergejew (2000) tarafindan
gelistirilen Tibbi Tedaviye Uyum Oram Olgegi literatiirde ilag
uyumunu degerlendirmekte en sik kullanilan 6lgeklerdir. Bu
olceklerin yani sira Aker, Ustiinsoy, Kugu, Yazict (2000)
tarafindan gelistirmis olan Psikotik Bozuklugu Olan Hastalarda
[lag Tedavisine Uyumsuzlugu Degerlendirme Olgeginin
(ITUDO) de bircok calismada kullanildigi goriilmektedir
(17-19).

Kronik ruhsal hastaliklarda hizmet uyumunu bir 6lgme araciyla
degerlendirebilmek ic¢in bilinen ilk calisma 2001 yilinda
yapilmistir. Ruh sagligi hizmetlerinin yani sira “Girigken Sosyal
Yardim Ekipleri” olarak tanimlanan “Assertive Outreach
Teams” hizmetlerine uyumu da 6lgen séz konusu ¢alismada
Tiirkce’ye uyarlamasi heniiz yapilmamis olan “Engagement
Measure” (EM) olgegi Hall, Meaden, Smith, Jones (2001)
tarafindan  gelistirilmisti. ~ Olgek, randevuya  katilim,
danisan-terapist etkilesimi, iletisime agiklik, tedavinin faydasi
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ile ilgili danisan algisi, tedavi ile igbirligi, ilag kullanma istegi
gibi alt1 alanda hasta uyumunu Terapist goziiyle degerlendiren
11 maddeli, 5’li likert tipi bir 6l¢ektir (20). Meaden, Hacker,
Villiers, Carbourne, Paget (2012) tarafindan gelistirilen ve
Tiirkce’ye uyarlamasi heniiz gergeklestirilmemis olan Residen-
tial Rehabilitation Engagement Scale (RRES) dlgegi de EM
Olcegini temel alarak gelistirilen ti¢ faktorli ve 17 maddeden
olusan bir dl¢ektir. Bu 6lgegin de evde rehabilitasyon hizmetleri
olarak adlandirilabilen “Residential Rehabilitation” hizmetler-
ine yonelik uyumu 6l¢tiigii belirtilmektedir (21). EM ve RRES
ile benzer olarak bu arastirmada uyarlamasi yapilan VITU
6lcegi de klinisyen goziiyle uyumu degerlendiren bir 6lgektir.
Bu odlgeklerden farkli olarak hastalarin kendi uyumlarini deger-
lendirdikleri Singh O’Brien Level of Engagement Scale
(SOLES) o6lgegi ise 16 maddeden olusan 10’1u likert tipi bir
6lcektir. Herhangi bir vaka yoneticisi takibinde olmayan hasta-
lar i¢in 13 soruluk versiyonu da mevcut oldugu belirtilmektedir
(22). EM, RRES, SOLES ve bu aragtirma kapsaminda dil geger-
ligi saglanan, gecerlik ve giivenirligi degerlendirilen Service
Engagement Scale (SES) dl¢egi arasinda Tiirkge’ye en uyumlu
kullanilabilecek dl¢egin SES oldugu 6ngoriilmiistiir.

Gecerlik

Yapilan DFA degerlendirmeleri neticesinde elde edilen
RMSEA, GFIL, AGFI, RMR, NNFI ve CFI bulgular1 da gegerli
ve giivenilir bir dlgme arac1 olarak VITU nun kullanilabilecegi-
ni gostermektedir. Bunun yaninda, literatiirde uyumu olgen
6lceklerde dogrulayict faktor analizi yapilmadigi goriilmekte-
dir. Bu da arastirmamizin giiglii bir yani olarak degerlendirile-
bilir.

Giivenirlik

Orijinal 6lgegin Cronbach’s Alpha degerinin 0,910, dort alt
faktoriinin  Cronbach’s Alpha degerlerinin de; Hazir olma
(0,820), Isbirligi (0,760), Yardim arama (0,900) ve ilag Uyumu
(0,820) seklinde oldugu belirtilmektedir (8). Bu arastirma
kapsaminda yapilan analizlerde VITU nun genel Cronbach’s
Alpha degeri’nin 0,957 olarak bulundu. Alt 6lgekler igin bu
degerler ise sirastyla Hazir Olma ve Isbirligi i¢in 0,924, Yardim
Arama i¢in 0,895 ve Ilag Uyumu ic¢in 0,920 seklindedir.
Hizmete uyumu olgen diger benzer olgeklerin Cronbach’s
Alpha degerleri ise benzer degerlerdedir. EM 6lcegi igin 0,89;
RRES 6l¢egi igin 0,92; SOLES’in 13 maddelik formu igin ise
0,90; 16 maddelik formu i¢in ise 0,91 oldugu belirtilmektedir
(20-22).

Test-tekrar test

Orijinal 6lgegin test — tekrar test korelasyon degerleri bilinmem-
ekle birlikte, Degerlendirici aras1 giivenilirlik (Inter-rater
reliability) degerlerinin 0,80 ile 0,97 araliginda degistigi
belirtilmektedir. Fakat bu sonuglar karsilastirma yapmak i¢in
uygun degildir. Test-tekrar test giivenirligi degerlendirmek i¢in
Intraclass Correlation Coefficient (ICC) degeri kullaniimak-
tadir. Bu deger, 0,00 ile 1,00 araliginda olup, 0,60-0,80 araligin-
daki degerler glivenirlik agisindan iyi olarak yorumlanmaktadir.
Bu arastirma kapsaminda Tiirk¢e’ye uyarlanan 6lcegin ICC
degerinin 0,684 olarak tespit edildi. Bu degerin de iyi olarak
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yorumlanabilecegi diisiiniilmektedir. Olcegin ayrica genel test —
tekrar test korelasyon degeri(r) 0,684, Hazir Olma ve Isbirligi;
Yardim Arama; flag Uyumu alt dlgeklerinin test — tekrar test
korelasyon degeri ise sirasiyla 0,623; 0,614; 0,723 olarak bulun-
du. Hizmete uyumu dlgen diger benzer dlgeklerin test — tekrar
test korelasyon degerlerinde de g¢alismamizdan elde edilen
bulgulardan daha yiiksek sonuglar elde edildigi belirlenmistir.
EM olgegi igin test — tekrar test korelasyon degeri 0,90, RRES
olgegi icin 0,93 olarak belirtilmistir. SOLES igin test — tekrar
test korelasyonu yapilmadigi belirlenmistir (20-22).

SONUC

VITU’nun hizmete uyumu 6lgmede vaka danigmanlari izlenim-
lerini yansitan bir dlgcek oldugu diisiintildiigiinde, Tiirkceye
uyarlanmasinin, iilkemizde yeni sayilabilecek bir hizmet olan
toplum ruh sagligi hizmetlerinin verimini degerlendirmede
onemli bir ara¢ olarak yer alacagi diisiiniilmektedir. Bununla
birlikte gelecekte daha genis drneklemde yapilacak arastirma-
lara ihtiyag¢ oldugu da sdylenilebilir.

Bu dlcek her ne kadar vaka danismanlarinin izlemlerini yansitsa
da, hizmet alan hastalarin kendi uyumlarini kendilerinin deger-
lendirebilecekleri gegerli ve giivenilir bir dlgege de ihtiyag
duyulmaktadir.
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Have COVID-19 Quarantine Measures
Triggered the Incidence of Stroke Patients
Transported By Ambulance?

COVID-19 Karantina Onlemleri,
Ambulansla Tasman Inme Hastalarmin
Insidansini Tetikledi mi?

ABSTRACT

Objective:

The aim of this retrospective study was to determine to what extent the incidence of stroke in
individuals whose physical activity was restricted due to the mandatory lockdown during the
pandemic has been affected.

Material and Method:

The study population consists of patients with the International Classification of Disease (ICD)
codes of stroke, subarachnoid hemorrhages, cerebrovascular situations, cerebrovascular diseas-
es, subdural hemorrhages, hemiplegia and hemiparesis who were admitted to the Kayseri EMS
between March 2019 and February 2021.

Results:

The average timeframe in which the assigned Emergency Medical Services (EMS) team reached
stroke patients before the COVID-19 pandemic was 7.69+5.85 minute. The mean time to reach
the patient during the COVID-19 process was found to be 8.94+6.51 minutes. Ambulance
transportation times during COVID-19 were longer and statistically significant. The mean age
pre-COVID-19 was 72.18+11.69 (min:42, max:99); The intrapandemic mean age was
71.46+11.79 (min:42.00, max:97.00). There was no significant difference between the mean age
of the two groups (p=0.929).

Conclusion:

As a result of this single-center study conducted in Turkey, it was observed that the COVID-19
pandemic did not affect the incidence of stroke patients and significantly affected the duration of
transportation in emergency healthcare applications. More comprehensive multicenter studies
are recommended.

Key Words:
Stroke, Ambulance, COVID-19

1241



Akd Med J 2024;10(1) (SIS N1

oz

Amag:

Bu retrospektif ¢alismanin amaci, pandemi sirasinda zorunlu
tecrit nedeniyle fiziksel aktivitesi kisitlanan bireylerde inme
insidansinin ne 6l¢iide etkilendigini belirlemektir.

Gere¢ ve Yontem:

Calisma popiilasyonu, Mart 2019 ile Subat 2021 tarihleri arasin-
da Kayseri acil saglik servisini aktive eden inme, subaraknoid
kanamalar,  serebrovaskiiler =~ durumlar, serebrovaskiiler
hastaliklar, subdural kanamalar, hemipleji ve hemiparezi
uluslararasi hastalik kodlarina sahip hastalardan olusmaktadir.

Bulgular:

Gorevlendirilen acil saglik servisi ekibinin inme hastalarina
COVID-19 pandemisi Oncesinde ulastigi ortalama siire
7,69+£5,85 dakikaydi. COVID-19 siirecinde hastaya ortalama
ulasim siiresi 8,94+6,51 dakika olarak bulundu. COVID-19
sirasinda ambulans tagima siireleri daha uzundu ve istatistiksel
olarak anlamliydi. COVID-19 6ncesi ortalama yag 72,18+11,69
(min:42, maks.:99); Pandemi sirasinda ortalama yas
71,46£11,79 (min:42,00, maks:97,00) idi. iki grubun yas
ortalamalar arasinda anlamli fark yoktu (p=0,929).

Sonugc:

Tirkiye'de yapilan bu tek merkezli calisma sonucunda
COVID-19 pandemisinin inme hastalarinin insidansini etkile-
medigi ve acil saglik hizmetleri uygulamalarinda ulagim siiresi-
ni anlamli olarak etkiledigi gozlemlenmistir. Daha kapsamli cok
merkezli ¢aligmalarin yapilmasi 6nerilmektedir.

Anahtar Sozciikler:
Inme, Ambulans Servisi, COVID-19

INTRODUCTION

According to the World Health Organization, stroke is the
second leading cause of death and the third leading cause of loss
of life years due to disability (1). Notably, more than 85% of
fatal strokes are reported to occur in low-to-middle-income
countries, placing a great burden on the health resources of
these countries (1). There are many risk factors for stroke such
as hypertension, diabetes, hyperlipidemia, obesity, smoking and
physical inactivity (1,2). A meta-analysis showed that physical
activity is a protective factor against stroke (OR 0.49 (95% CI
0.29-0.83) (2). Systematic observations and meta-analyses have
shown that physical activity can reduce the risk, of stroke or
death by 25% to 30% (2-4). According to the guidelines for the
diagnosis and treatment of stroke, limited physical activity is an
important risk factor for stroke. To reduce this risk, moderate to
intense aerobic exercise three to four times per week for the
duration of 40 minutes on average is recommended (5).

After the World Health Organization declared the epidemic
COVID-19 a global emergency on the 30th of January 2020,
governments were forced to take various measures such as
closing the borders, imposing travel restrictions and quarantine
and curfew measures (6-8). These measures, taken to contain
the spread of infection, resulted in long stays at home and an

increase in sedentary behaviors such as sitting, lying down and
watching television, a decrease in regular physical activity and
consequently an increase in the risk for chronic health disorders
(9). Another situation in which the COVID-19 pandemic
triggers the incidence of stroke is the emergence of neurological
complications such as stroke, especially in patients with
concomitant diseases (10). Some studies in the literature
emphasize that the number of recorded strokes decreases
significantly during the pandemic (11, 12). This is probably
because fewer patients are admitted with milder strokes,
perhaps due to fears of infection when referred to the hospital
during times of social distancing and lockdown. In some studies
it has been suggested that despite the decrease in stroke
incidence, COVID-19 infection itself may cause a stroke
(13-16). However, no sufficient resources have been found
which may reveal how the incidence of stroke patients who are
not infected with COVID-19 has been affected (17). In addition,
no studies have been carried out on this subject in Turkey, as far
as we are aware. The aim of this retrospective study was to
determine to what extent the incidence of stroke in individuals
whose physical activity was restricted because of mandatory
lockdown during the pandemic was affected.

MATERIAL and METHODS

Setting and Design

This cross-sectional study was conducted using the retrospec-
tive record scanning method. The research was carried out in the
province of Kayseri, which is one of the largest cities in Turkey.
The total population in the province of Kayseri is 1.421.455 and
emergency healthcare services are provided by the Kayseri
EMS system through 52 emergency healthcare stations and a
call center, a total of 656 healthcare personnel and 80 ambulanc-
es (18). All emergency services in Turkey are centralized on a
single number. Central dispatch for the police, fire department
and EMS and automatic location identification is present for the
universal emergency number 1-1-2. If medical assistance is
needed, the call is forwarded to an EMS employee who answers
the call, reaffirms the address and activates the nearest ambu-
lance. Calls, including the medical priority referral system, are
answered in eight different languages including Turkish.

Participants

The study population consists of patients with ICD codes of
stroke, subarachnoid hemorrhage, cerebrovascular situations,
cerebrovascular disease, subdural hemorrhage, hemiplegia, and
hemiparesis activated between March 2019 and February 2021
in Kayseri EMS. The first COVID-19 case was observed in
Turkey on the 10th of March 2020 (19). Therefore, data were
examined and compared in two groups, namely the pre-pandem-
ic group (March 2019-February 2020) and intrapandemic group
(March 2020-February 2021). Traumatic cerebral hemorrhages
and records of patients younger than 18 years of age were
excluded from the study.

Data Sourcing/ Management

The data were taken from the ASOS system used by the Kayseri
EMS. All patients and injured people who receive treatment
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through EMS are recorded in the ASOS system, which is used
on a national basis in Turkish EMS. A unique serial number is
assigned to each patient/ injured person who activates EMS in
the ASOS system.

During the examination of the records, socio-demographic
characteristics of patients such as age, sex, social security and
region (urban-rural), the timeframe in which an ambulance was
sent to the patient and patient outcomes (transfer to a hospital,
transfer between hospitals) were evaluated. The time it takes for
the ambulance to reach the patient. The time it takes for the
ambulance to reach the patient starts from EMS activates the
team closest to the patient and ends when the patient is
transported by the team from EMS. This time should not exceed
10 minutes in the city center and 30 minutes in the countryside.
When the EMS team transports the patient from the scene of an
accident to a hospital, the patient is said to be hospitalized. In
some cases, a patient in the hospital is transferred to a higher
level hospital. This situation is called an interhospital transfer.
The patient's state of consciousness was divided into four
groups: open, confused, unconscious, and unknown. The
patient's state of consciousness is assessed by the paramedic or

Celebi I. et al. N RYERPAPZSTI§H)

physician in charge of the EMS team. If the state of conscious-
ness was not recorded in the ASOS system, it was classified as
unknown. Since the Glasgow coma scale was missing in many
patients, consciousness level data were used. Because the mean
age of the data set was 71.81£11.74 years, the age variable was
divided into two groups: younger than 72 years and 72 years and
older.

In addition, the case outcome was divided into two groups as
"Transportation to hospital" and "Transportation between hospi-
tals". The patients that the ambulance intervened by going to the
scene are included in the Transportation to hospital group. The
transfer of outpatients admitted to the hospital to another hospi-
tal is grouped as Transportation between hospitals.

Sample Scope

The sample selection method was not used in this study. All
non-traumatic EMS-treated stroke patients during the research
period were included. A total of 4475 patient registration forms,
2266 patients before Covid-19 and 2209 patients during
COVID-19, who met the criteria suitable for our research, were
included (Figure 1).

Total patient/injured treated by
Kayseri EMS: 148245

Other emergencies that activate

the EMS:143698

Total Stroke, cerebrovascular
disease, subdural hemorrhage,
subarachnoid hemorrhage: 4547

due to trauma: 35

Medical: 4512

Figure 1: Data Sourcing

Age<18:37

Age > 18: 4475

Pre COVID-19 era: 2266

Statistical Analysis

The statistical analysis was performed using Excel and the
Statistical Package for Social Sciences (IBM SPSS Version 23,
NY, USA). Descriptive features are given as numbers and
percentages. In addition, the chi-square analysis method was
used to compare the situation of the data related to the indepen-
dent variables before and during covid. The independent group
t test was used to compare the ambulance transport time averag-
es. p<0.05 was accepted for significance in the study.
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This research complies with all relevant national regulations,
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Studies Committee of the Ministry of Healthcare of the Repub-
lic of Turkey.
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RESULTS

The mean age of the patients included in this study was
71.82+11.74 (min:42.00, max:99.00). The mean age
pre-Covid-19 was 72.18+11.69 (min:42, max:99); The intrapan-
demic mean age was 71.46+11.79 (min:42.00, max:97.00).

There was no significant difference between the mean age of the
two groups (p=0.929). According to Figure 2, the number of
pre-COVID-19 and intra pandemic activation of EMS for stroke
cases showed similar characteristics.

300 269
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200
150
100
Figure 2: Monthly Pre-Covid-19 and Intrapandemic \44 36 3 39 49 >7
Distribution of the Numl?er of Stroke P‘a‘tients 50 14 — e —
for whom EMS was Activated and Positive
Covid-19 Cases in Turkey. 0
o A e Q X X < < < A
<8 vg& \&'b \og\ \& R Q}\p @ 609, o« &oe, \;«f\ &,b«
< s & & © & & &
R N
e=@u=Pre-Covid em@mmCovid  ==t==Case in Turkey (1000 person)

Figure 3 shows the distribution of ambulance transport times for
stroke patients treated with EMS between the period before and
during the COVID-19 pandemic. According to the results of the
t test in the independent group, the average ambulance transport
time to stroke patients increased significantly during the
pandemic period (p < 0.001).

The average timeframe in which the assigned EMS team
reached stroke patients before the COVID-19 pandemic was
7.69+5.85 minute (min:1.00 minute, max:48.00 minute). The
average transportation time to the patient during Covid-19 was
8.94+6.51 minute (Min:1.00 minute, max:49.00 minute).
Ambulance transportation times during Covid-19 were longer
and statistically significant (p<0.001).
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Pre-COVID-19 COVID-19
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Figure 3: Pre-Covid-19 and Intrapandemic Distribution

of Transportation Times to Stroke Patients
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Table I: Some Characteristics of Stroke Patients for whom EMS was Activated
Before and During Covid-19.

Before Covid-19 During Covid-19
Age n % n % f P*
<72 797 352 839 38.0
3.805  0.051
72 and older 1469 64.8 1370 62.0
Sex
Male 1097 48.4 1089 49.3
0.352  0.570
Female 1169 51.6 1120 50.7
Region
Urban 1831 80.8 1722 78.0
5552 0.018
Rural 435 19.2 487 22.0
Consciousness
Conscious 1351 59.6 1344 60.8
Confused 466 20.6 448 20.3
1.086  0.781
Unconscious 89 3.9 77 3.5
Unknown 360 15,9 340 15,4
Case result
Transportation to
1156 51.0 1168 52.9
hospital
1.550  0.213
Transportation
1110 49.0 1041 47.1
between hospitals
*Chi square

According to Table I the number of stroke cases transfer in rural
areas during Covid-19 was higher than before Covid-19 and
statistically significant (p=0.018). There has been an increase in
the number of stroke cases younger than 72 years of age during
the Covid-19 pandemic, but this increase is not significant.
Most of the patients who were admitted to the ambulance due to
stroke, both before and during covid, were conscious.

DISCUSSION

In this retrospective study at a single centre similar numbers
were observed before COVID-19 and one year after the
pandemic at EMS. In the literature, there are studies showing
that the incidence of stroke has increased as a complication of
COVID-19 and that hospital incidence of mild stroke patients
have decreased due to the fear of transmission of Covid-19
(11,12,18-20). We are of the opinion that the difference in
results of studies on this subject is due to the difference in
characteristics such as the research population and the study
region. In addition, people's concern about covid contamination
may have affected their hospital admissions.

On the 21st of March 2020, individuals aged 65 and older were
prohibited subjected to curfew in Turkey. Figure 2 shows that
the number of patients who called an ambulance for stroke
before and during the pandemic did not change significantly.
Despite the second Covid-19 wave observed in Turkey in
November 2020, no significant change was observed in stroke
patients compared to the previous year. Similar results were
observed in a study conducted by Bullrich et al. (2020) in a
stroke center in London (17). According to a meta-analysis by
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Bhati and Srivastava (2021), the association between covid-19
and stroke was explained by the fact that individuals who had
covid-19 had risk factors for stroke. A small proportion of stroke
patients were directly associated with Covid-19 infection (21).
In this study, the mean age of stroke patients who admitted to
EMS before and during Covid-19 showed similar characteris-
tics. When the age groups of the patients included in the study
were examined, no significant difference was found between the
age groups before and during Covid-19. In the study conducted
by Siegleer et al. (2020), in which stroke patients who applied to
the Cooper University Emergency Service were evaluated, the
mean age of the patients who applied before Covid-19 and
during the Covid-19 pandemic was found to be similar (12).
Gender-based characteristics of stroke patients applying to EMS
were similar before and during Covid-19. The number of male
stroke patients was lower than that of females, but this was not
found to be significant. In the study conducted by Sensoz et al.
(2018), concerning the determination of the stroke epidemiolo-
gy in Turkey, the gender characteristics of patients were
compatible with this study (22). According to the systematic
review by Siow et al, most patients diagnosed with stroke
during the Covid 19 pandemic were women, but there was no
significant difference (23). Both population-based studies and
studies conducted during the pandemic show that the prevalence
of stroke is similar in both sexes.

During the Covid-19 pandemic, the rate of stroke patients in
rural areas increased significantly compared to the rate of urban
stroke patients. We are of the opinion that the main reason for
this is the migration of citizens residing in urban areas to rural
areas during the lockdown implemented in Turkey and the fact
that those with chronic diseases such as hypertension could not
go to their regular checkups due to increased concerns about
safe access to healthcare services. According to the results of a
study conducted in the USA, the number of laboratory tests
related to chronic diseases performed in primary care during the
Covid-19 period decreased by 81-90% and new drug treatments
decreased by 52-60%, which was found to be alarming (23).
Suspending checkups and follow-ups of chronic diseases can
lead to fatal results. For this reason, it is important for healthcare
providers and especially family physicians to carefully monitor
the general condition of the patients whom they follow up. It is
necessary to develop at-home patient follow-up applications
both in terms of technology and manpower.

According to the study conducted by Weldegebreal et al. (2020),
which was planned to determine the risk factors affecting
mortality in patients hospitalized for stroke, unconsciousness
increases the severity and mortality in stroke patients (being
unconscious (AOR=2.61, 95%CI:1.06-6.40, p=0.037) during
admission were positively associated with mortality) (24). In
this study, the number of patients who were confused and
completely unconscious was similar in the pre-covid-19 and
intrapandemic period.

The study conducted by Siegleer et al (2020), which evaluated
patients admitted to the Cooper University emergency depart-
ment for stroke, did note a decrease in emergency department
admissions of stroke patients with mild symptoms, primarily
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because of fear of COVID -19 contamination; however, this
study did not note a change in the rate of hospital transfers and
interhospital transfers of patients who went to the hospital on
their own (12).

Limitations

This study is a single-center observational study of a short
duration in the early phase of the Covid-19 pandemic. There-
fore, no generalization to the whole country can be made and the
study may not indicate lasting consequences for the local stroke
epidemiology. In addition, only some characteristics of stroke
patients were evaluated in this data set and mortality rates and
other risk factors determining severity were not evaluated. In
the EMS registration system, there is no information about the
presence of chronic diseases or COVID-19 positivity of the
patients. For this reason, covid-19 positivity and risk factors for
chronic diseases were not discussed in this study.

CONCLUSION

As a result of this single-center study conducted in Turkey, it
was observed that the Covid-19 pandemic did not affect the
incidence of stroke patients and significantly affected the
duration of transportation in emergency healthcare applications.
More comprehensive multicenter studies are recommended.

Ethics Committee Approval:

This research complies with all the relevant national regula-
tions, institutional policies and is in accordance with the tenets
of the Helsinki Declaration, and has been approved by Gazi
University Ethical Committee (approval number: 24.06.2021/
11).

Author Contribution:

Concept — 1.C., E.G.; Design - .C., E.G., C. C., H. K_; Supervi-
sion - I.C., E.G.; References - I.C., C. C.; Materials - 1.C., HK ;
Data Collection and/or Processing - 1.C.; Analysis and/or
Interpretation - .C.; Literature Review - 1.C., E.G.; Writer - 1.C.,
E.G., C. C., H. K; Critical Review - .C., E.G.

Conflicting interests
There is no conflict of interest.

Financial Disclosure:

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

1291



—
—
=1
%
[N
(=3
S\
—
el
=
o
-4
<
=
<
-
53
—
o=
o
5]
=
()
O

10.

I1.

12.

13.

Guzik A, Bushnell C. Stroke Epidemiology and Risk
Factor ~Management. Continuum  (Minneap
Minn).2017;23(1,Cerebrovascular Disease):15-39.

Wang J, Wen X, Li W, Li X, Wang Y, Lu W. Risk
Factors for Stroke in the Chinese Population: A
Systematic Review and Meta-Analysis. J Stroke
Cerebrovasc Dis. 2017;26(3):509-17.

Midi 1, Afsar N. Tnme risk faktorleri. Klinik
Geligim, 2010;10(1):1-14.

Karatepe AG, Kaya T, Sen N, Giinaydin R,
Gedizhiglu M. Inmeli Hastalarda Risk Faktorleri ve
Fonksiyonel Bagimsizlik ile {ligkisi. Turkish Journal
of Physical Medicine & Rehabilitation/Turkiye
Fiziksel Tip ve Rehabilitasyon Dergisi 2007;53(3).

Uzuner N, Kutluk K, Balkan S. Inme tan: ve tedavi
klavuzu. Tirk beyin damar hastaliklari dernegi
yayinlar1. 2015, ss:17

Nicola M, Alsafi Z, Sohrabi C, Kerwan A, Al-Jabir
A, losifidis C, Agha R. The socio-economic implica-
tions of the coronavirus pandemic (COVID-19): A
review. International  journal of  surgery.
2020;78:185-93.

Financial Times. Coronavirus declared a pandemic
as fears of economic crisis mount. Financial Times.
https://www.ft.com/con -
tent/d72f1e54-6396-11ea-b3f3-fe4680ea68b5
Accessed, 21 September 2022.

Barranco R, Ventura F. Covid-19 and infection in
health-care workers: An emerging problem. Med
Leg J. 2020;88(2):65-6.

Korkut Gengalp D. Evaluation of Dietary Habits and
Physical Activity Status of Paramedic Students in
COVID-19 Outbreak Period . Journal of Paramedic
and Emergency Health Services, 2020;(1):1-15.

Tsai LK, Hsieh ST, Chang YC. Neurological
manifestations in severe acute respiratory syndrome.
Pub med Acta Neurol Taiwanica 2005;(3):113-9.

Markus HS, Brainin M. COVID-19 and stroke — a
global World Stroke Organization perspective. Int J
Stroke 2020; 15: 361-64.

Siegler JE, Heslin ME, Thau L, Smith A, Jovin TG.
Falling stroke rates during COVID-19 pandemic at a
comprehensive stroke center. Journal of Stroke and
Cerebrovascular Diseases, 2020;29(8):104953.

Fifi JT, Mocco J. COVID-19 related stroke in young
individuals. The Lancet Neurology,
2020;19(9):713-5.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Nannoni S, Groot R, Bell S, Markus HS. Stroke in
COVID-19: a systematic review and meta-analysis.
International Journal of Stroke, 2021;16(2):137-49.

Mao L, Jin H, Wang M, Hu Y, Chen S, Quanwei O,
Hong C, Zhou Y, Wang D, Miao X, Li Y, Hu B.
Neurologic manifestations of hospitalized patients
with coronavirus disease 2019 in Wuhan, China.
JAMA Neurol. 2020;77(6):683-90.

Requena M, Olivé-Gadea M, Muchada M,
Garcia-Tornel A, Deck M, Juega J, Ribo M.
COVID-19 and stroke: incidence and etiological
description in a high-volume center. Journal of
Stroke and Cerebrovascular Diseases,
2020;29(11):1052-25.

Bullrich MB, Fridman S, Mandzia JL, Mai LM,
Khaw A, Gonzalez JCV, Sposato LA. COVID-19:
stroke admissions, emergency department visits, and
prevention clinic referrals. Canadian Journal of
Neurological Sciences, 2020;47(5): 693-6.

Turkish Statistical Institute. URL: https:/www.tui-
k.gov.tr/ acces date: 15.11.2021

Budak F, Korkmaz S. COVID-19 pandemi siirecine
yonelik genel bir degerlendirme: Tiirkiye &rnegi.
Sosyal ~Aragtirmalar ve Yonetim  Dergisi,
2020;(1):62-79.

Kansagra AP, Goyal MS, Hamilton S, Albers GW.
Collateral Effect of Covid-19 on Stroke Evaluation
in the United States. N Engl ] Med. 2020:383(4):
400-1.

Bhatia R, Srivastava MP. COVID-19 and stroke:
incidental, triggered or causative. Annals of Indian
Academy of Neurology, 2020; 23(3):318.

Sensdz NP, Borii UT, Béliikk C, Bilgi¢ A, Cakmak
00, Duman A, Tagdemir M. Stroke epidemiology in
Karabiik city Turkey: Community based study.
eNeurologicalsci, 2018;(10):12-5.

Siow I, Lee KS, Zhang JJ, Saffari SE, Ng A, Young
B. Stroke as a neurological complication of
COVID-19: a systematic review and meta-analysis
of incidence, outcomes and predictors. Journal of
Stroke and Cerebrovascular Diseases,
2021;30(3):105549.

Weldegebreal S, Gidey K, Gidey K, Nirayo YL,
Desta DM, Atey TM. Management Outcome,
Mortality and Factors Associated with Mortality
Amongst Hospitalized Patients with Stroke. A Cross
Sectional Study. 2020

13010



ORIGINAL
ARTICLE

Ozgiin Arastirma

Yazigma Adresi
Correspondence Address

Yusuf ILHAN

Tatvan State Hospital,
Department of Medical Oncology,
Bitlis, Tirkiye
dryusufilhan@gmail.com

Gelis Tarihi
Received
Kabul Tarihi
Accepted

E Yayin Tarihi : 01 January 2024
Online published

: 15 September 2022

: 22 August 2023

Bu makalede yapilacak atif
Cite this article as

Ilhan Y, Ozbay MF, Sezgin Goksu S,
Tatli AM, Coskun HS.

The Clinical Significance of Erythrocytic
Macrocytosis in Metastatic Renal Cell
Cancer and Sarcoma Patients Treated
with Pazopanib

Akd Med J 2024;10(1): 131-136

Yusuf ILHAN

Tatvan State Hospital,
Department of Medical Oncology,
Bitlis, Turkiye

ORCID ID: 0000-0002-2875-6876

Mehmet Fatih OZBAY

Akdeniz University,

Faculty of Medicine,

Department of Medical Oncology,
Antalya, Turkiye

ORCID ID: 0000-0002-3883-4364

Sema SEZGIN GOKSU

Akdeniz University,

Faculty of Medicine,

Department of Medical Oncology,
Antalya, Turkiye

ORCID ID: 0000-0002-8026-764X

Ali Murat TATLI

Akdeniz University,

Faculty of Medicine,

Department of Medical Oncology,
Antalya, Turkiye

ORCID ID: 0000-0001-9696-1102
Hasan Senol COSKUN
Akdeniz Saglik Vakfi Yasam Hospital,

Department of Medical Oncology,
Antalya, Turkiye

ORCID ID: 0000-0003-2969-7561

DOI: 10.53394/akd. 1174869

The Clinical Significance of Erythrocytic
Macrocytosis in Metastatic Renal Cell Cancer
and Sarcoma Patients Treated with Pazopanib

Pazopanib ile Tedavi Edilen Metastatik Renal
Hiicreli Kanser ve Sarkom Hastalarindaki
Eritrositer Makrositoz un Klinik Onemi

ABSTRACT

Objective:

Pazopanib is a multi-kinase inhibitor used in metastatic renal cell carcinoma or sarcomas (mRCC
or mSTS). We aimed to investigate the relationship between pazopanib and macrocytosis and
evaluate the clinical significance of this effect in mRCC or mSTS.

Material and Methods:

Patients diagnosed with mRCC and mSTS and have been treated with pazopanib were included.
Drug-induced macrocytosis was defined as MCV >100 fL during any mount of treatment.
AMCYV was defined as difference between MCV during pazopanib treatment and baseline MCV.
Data was collected retrospectively.

Results:

Fifty patients were included the study. During the pazopanib treatment, significant increase in
MCYV levels was observed and the mean MCV at the 0, 1, 3, 6, and 9 months were found as
86.7+7.6 fL, 87.8 £7.5,92.4+8.9,94.8 £ 11.1 and 99.0 £ 10.7 fL, respectively (p<0.001). In the
group with AMCV3 > 5fL., median PFS was found as 48.0 months (95% CI, 26.3-69.9); in the
group with AMCV3 <5, it was 25 months (95% CI, 14.6-35.4) (p:0.036). Median PFS was 21.0
months (%95 CI, 0-46.3) for macrocytic patients compared to 4.0 months (%95 CI, 2.0-5.9) in
normocytic patients (p:0.023). There was no statistically significant difference between the
groups for overall survival.

Conclusion:

A significant increase in MCV values or the development of macrocytosis during the pazopanib
treatment in mRCC and mSTS, can be used as an important biomarker for progression-free
survival.

Key Words:
Mean Corpuscular Volume (MCV), Macrocytosis, Pazopanib, Progression-free Survival
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oz

Amag:

Pazopanib, metastatik renal hiicreli karsinom (mRHK) ve
metastatik yumusak doku kanserlerinde (mYDK) kullanilan
multi-kinaz inhibitoriidiir. Calismamizda pazopanib tedavisinin
ortalama eritrosit hacmi (MCV) iizerine etkisinin ve prog-
resyonsuz sagkalim siiresi (PSS) ve genel sagkalim siiresi
(GSS) tizerine etkilerinin incelenmesi amaglanmistir.

Gerec ve Yontemler:

Calismamiz tek merkezli, retrospektif olarak planlandi ve
mRHK veya mYDK tanili ve pazopanib kullanan hastalar dahil
edilmisti. AMCYV, tedavinin belli bir ayindaki MCV ile
baslangic MCV arasindaki fark; makrositoz ise tedavinin
herhangi bir ayinda MCV >100 fL olarak tanimlanmistir. MCV
artig1 ve makrositoz ile sagkalim iligkisi istatiksel olarak analiz
edilmistir.

Bulgular:

Hasta sayist 50 idi. Pazopanib ile 0.ay, 1.ay, 3.ay, 6.ay ve 9.ay
ortalama MCV degerleri sirasiyla 86.7 £ 7.6, 87.8 £ 7.5, 92.4 +
8.9,94.8 + 11.1 ve 99.0 + 10.7 fL olarak hesaplandi (p<0.001).
Yirmi iki hastanin (%44) Giginci MCV’si 5 fL ve lizeri artmis
olarak bulundu. Hastalarin 14’ iinde (%28) makrositoz gelisti.
Ugiincii ayda AMCV 5 fL ve iistii olanlarin mPSS 48.0 ay (%95
ClI, 26.3-69.9) iken; 5’in alt1 olanlarda mPSS 25 ay (%95 CI,
14.6-35.4) olarak bulundu (p:0.036). Makrositoz olmayan
hastalarda mPSS 4.0 ay iken (%95 CI, 2.0-5.9); makrositoz
gelisen hastalarda mPSS 21.0 ay (%95 CI, 0-46.3) olarak bulun-
du (p: 0.023). AMCV ve makrositoz gelisimi ile GSS arasinda
istatiksel anlamli bir fark bulunmadi.

Sonugc:

Pazopanib ile tedavi edilen mRHK ve mYDK’ de, MCV deger-
lerindeki anlamli artisin veya makrositoz gelisiminin, prospektif
caligmalar ile valide edildigi takdirde Onemli bir gosterge
olabilecegini diisiinmekteyiz.

Anahtar Kelimeler:
Ortalama eritrosit hacmi (MCV), Makrositoz, Pazopanib,
Progresyonsuz Sagkalim

INTRODUCTION

Pazopanib, a tyrosine kinase inhibitor (TKI) is frequently used
in anti-cancer treatment. It is an oral small-molecule multi-ki-
nase inhibitor that mainly inhibits vascular endothelial growth
factor receptors 1,2 and 3, platelet endothelial growth factor
receptor-alfa, and beta, and the stem-cell factor receptor c-kit.
Although pazopanib has been investigated for various solid
tumors, it is currently approved for metastatic renal cell carcino-
ma (mRCC) and some subtypes of metastatic soft-tissue sarco-
mas (mSTS) (1).

A significant number of different clinical and laboratory side
effects such as hypertension, hand-foot syndrome, and fatigue
with different degrees of severity are known with TKIs (2).
Historically, TKI-induced adverse events such as hand-foot skin
reaction and hypertension, have been evaluated as potential

pharmacodynamic biomarkers of treatment effectiveness for
different TKIs (3.,4). Specific to pazopanib, in an Asian study,
Huang et al demonstrated that hand-foot skin reaction is an
independent predictive factor for better treatment outcomes in
chemotherapy-refractory recurrent or metastatic soft tissue
sarcoma who had received pazopanib treatment (5). Despite
these studies, unfortunately, a major issue for clinicians is the
inadequacy of validated predictive pharmacodynamic biomark-
ers for TKIs such as pazopanib that have been successfully used
in routine clinical practice.

Macrocytosis defined as a mean corpuscular volume (MCV)
greater than 100 fL, occurs in approximately 3 percent of the
general population. It is usually seen in patients with vitamin
B12 or folic acid deficiency, chronic alcoholism, and hypothy-
roidism (6,7). In the absence of such conditions, sometimes
drug-induced macrocytosis can be also seen. Increases in MCV
are defined with different drugs such as hydroxyurea, metho-
trexate, and capecitabine (8-10). In the last 10 years, macrocyto-
sis after drug-using was described with different TKIs, especial-
ly with sunitinib and imatinib (2,7,11). The biggest hypothesis
about this subject, the increase in MCV in patients treated with
sunitinib or imatinib might be caused by inhibition of the stem
cell factor (c-KIT). It is known that c-KIT is expressed on the
surface of haematopoietic progenitor cells, where it regulates
the proliferation, differentiation, and survival of the erythro-
cytes. So, inhibiting this pathway may be related to drug-in-
duced macrocytosis (2,7). Pazopanib may also be related with
macrocytosis, as it inhibits c-KIT like sunitinib. Contrary to
sunitinib and imatinib, the data is very limited about the
relationship between pazopanib, MCV, and macrocytosis (7,12).
In our current trial, we aimed to investigate the relationship
between pazopanib and macrosytosis in metastatic renal cell
carcinoma or sarcomas. Moreover, we aimed to evaluate the
clinical significance of this effect.

MATERIALS and METHODS

Patients diagnosed with metastatic renal cell carcinoma or
metastatic soft tissue sarcomas and who have been treated with
pazopanib were included in this study if at least one baseline
MCV and one more MCV during treatment were available.
Patients younger than 18 years old and with known brain metas-
tases were excluded. Data were retrospectively obtained from
the hospital database. Demographic characteristics of patients,
laboratory values such as hemoglobin (Hb), MCV and
related-factors, and oncological survival outcomes were record-
ed. MCV levels were collected at baseline, during the first
mount, 3'd mount, 6th mount and 9th mount of pazopanib
treatment.

Drug-induced macrocytosis was defined as MCV >100 fL
during any mount of treatment. AMCV was defined as differ-
ence between MCV during pazopanib treatment and baseline
MCV. Progression-free survival (PFS) was defined as the time
between first day of treatment and the day of progressive
disease or death from any cause. Overall survival (OS) was
defined as the time between the first day of treatment and the
date of death from any cause. If progression or death had not
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occurred or the patient was lost to follow-up, PFS and OS were
censored at the date of last follow-up.

The statistical package software system version 21.0 (SPSS Inc,
Chicago, IL) was used for all data analyses. Descriptive analy-
ses were presented using mean+SD, median (min-max) or n
(%), where appropriate. The normality assumptions were
controlled by the Shapiro-Wilk test. Categorical data were
compared with the Pearson chi-square test. ANOVA and t-test
were used to analyze numerical data. Survival curves were
generated by the Kaplan—-Meier method and the log-rank test
was performed to compare overall and progression-free survival
between the groups. A two-sided p value less than 0.05 was
considered statistically significant.

This research was designed and conducted in accordance with
Good Clinical Practice and the Declaration of Helsinki and was
approved by the Akdeniz University Medical Faculty Clinical
Research ~ Ethics ~ Committee  (Approval  Date/No.
23.02.2021/125). In our study, research and publication ethics
were complied with.

RESULTS

A total of 50 patients were included the study. The number of
patients diagnosed with mRCC and mSTS were 20 (40%) and
30 (60%), respectively. In general the mean age was 58.4 + 13.4,
and 19 (38%) patients were male. When baseline conditions
such as vitamin B12 level, folat level, hypothyroidism, and
alcohol using were evaluated for the patients, there was no
significant condition that could cause macrocytosis. The metas-
tasis regions of patients were also recorded. The baseline
characteristic of the patients are shown detail in Table 1.

Table 1. Patients' Demographic Characteristics (n:50)

Diagnosis

¢ mRCC 20 (40%)

e mSTS 30 (60%)
Gender

e Male 19 (38%)

e Female 31 (62%)
Age, mean + SD, (year) 584+134
Lung Metastasis

e No 11 (22%)

e Yes 39 (78%)
Liver Metastasis

¢ No 39 (78%)

o Yes 11 (22%)
Bone Metastasis

e No 33 (66%)

e Yes 17 (34%)
Other Metastasis

e No 44 (88%)

e Yes 6 (12%)
Baseline Vitamin B12 Level

e Low 3 (6%)

e Normal 31 (62%)

e Unknown 16 (32%)
Baseline Folate Level

o Low 6 (12%)

e Normal 21 (42%)

e Unknown 23 (46%)
Hypothyroidism

e No 33 (66%)

* Yes 3 (6%)

e Unknown 14 (28%)
Alcohol Using

e No 44 (88%)

o Yes 6 (12%)
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The baseline mean hemoglobin for all patients was 11.9 + 2.0
gr/dL. The baseline mean MCV was 86.7£7.6 fL. When
subgroups were evaluated it was found as 87.3+ 8.0 fL and 86.3
+ 7.4 fL for mRCC and mSTS, respectively. During the
pazopanib treatment, a significant increase in MCV levels was
observed and the mean MCV at the 1, 3, 6, 9 months were found
as 87.8+7.5,92.4+8.9,94.8+11.1 and 99.0 + 10.7 fL, respec-
tively (p<0,001) (Table II).

Table II. Baseline and on-treatment levels

* Baseline Hb, mean + SD, g/dL 11.9+£2.0
e Baseline MCV mean + SD , fL 86.7£7.6
e 1.months MCV mean+ SD , fL 87.8+7.5
e 3.months MCV mean+ SD, fL 924+89
e 6.months MCV mean + SD , fL 948+ 11.1
e 9.months MCV mean + SD , fL 99.0+10.7

As mention before, AMCV was defined as difference between
MCV during pazopanib treatment and baseline MCV. AMCV3
was defined as MCV difference between 3 months on-treatment
and baseline MCV level. The MCV of 22 patients (44%) at 3.
months was found to be increased by 5 fL. or more. In the group
with AMCV3 > 5fL, median PFS was found as 48.0 months
(95% CI, 26.3-69.9); conversely, in the group with AMCV3<5,
it was found as 25 months (95% CI, 14.6-35.4) (p:0.036)
(Figurel).

DeltaMCV3
1.04 HH—y
| —>51L
P <51l

t->5 fL-censored
{~ <5 fL-censored

0,87

L

0,2

Progression-free Survival (%)

004 Log-rank; p= 0.036 ‘

T T T
0 20 40 60 80

Time (months)
Figure 1: Progression-free survival graphic according to DeltaMCV3

Moreover, there was no statistically significant difference
between the groups when evaluated in terms of overall survival
(p:0.41). During the pazopanib treatment macrocytosis (MCV
>100 fL) developed in 14 (28%) patients and they were defined
as macrocytic patients. Macrocytic and normocytic patients
were divided into 2 groups and survival analysis was performed.
Median PFS was 21.0 months (95% CI, 0-46.3) for macrocytic
patients compared to 4.0 months (95% CI, 2.0-5.9) in normocyt-
ic patients (p:0.023) (Figure 2).
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Figure 2: Progression-free survival graphic according to macrocytosis

Additionally, median OS was 42.0 months (95% CI, 33.4-50.5)
for macrocytic patients compared to 22.0 months (95% CI,
12.4-31.5) in normocytic patients. There was no statistically
significant difference between the groups (p:0.47).

Subgroup analyzes were performed for mRCC and mSTS. In
the subgroup of mRCC, mPFS in the AMCV3 > 5fL and A
MCV3<5 groups were 16.0 months (95% CI, 0-37.0) and 3.0
months (95% CI, 1.0-4.9), respectively (p:0.01). For STS
patients, it was found as 4.0 months (95% CI, 0-12.3) and 7.0
months (95% CI, 0-28.2), respectively (p:0.36). There was no
statistically significant relationship between the AMCV3 and
overall survivals in both subgroups. Furthermore, due to the
small number of patients, subgroup analyzes were not
performed in patients who developed macrocytosis because
they would not be reliable. Finally, patients were also grouped
for metastasis regions such as lung metastatic, liver metastatic
and bone metastatic patients. There was no notable significant
difference between the groups.

DISCUSSION

During the treatment with pazopanib for mRCC and mSTS, we
observed a significant increase in MCV values after pazopanib
treatment, and also in some of them macrocytosis was devel-
oped. In this retrospective analysis, we aimed to investigate the
clinical significance of these effects. We demonstrated that there
was a close and significant relationship between the increasing
MCYV or macrocytosis and progression-free survival. A similar
relationship with increasing MCV or macrocytosis and overall
survival was not demonstrated.

In our current study, during the pazopanib treatment, significant
increase in MCV levels was observed and the mean MCV at the
0, 1, 3, 6, 9 months were found as 86.7+7.6 fL, 87.8 + 7.5, 92.4
+ 8.9, 94.8 £ 11.1 and 99.0 £ 10.7 fL, respectively (p<0.001).
When baseline conditions such as vitamin B12 level, folat level,
hypothyroidism, and alcohol using were evaluated for the
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patients, there was no significant condition that could cause
these increases. So, these increases can be clearly considered as
pazopanib-related. The increase in MCV in patients treated with
sunitinib, imatinib, and other TKIs was shown in different
previous research with small numbers of patients (2,7,13-15).
Contrary to sunitinib and imatinib, the data is very limited about
the relationship between pazopanib, MCV and macrocytosis. To
the best of our knowledge, this effect was investigated in a
small-scale study with 35 patients in 2015, and the authors
considered that MCV changes may be a biomarker of pazopanib
antitumor effects (12). Moreover, Kloth JSL et al., designed a
study with several TKIs and in the subgroup of pazopanib-treat-
ed patients (n:66), they showed that the rise in MCV levels
occurs roughly after 3 months of treatment (7). Similarly, we
observed significant increase in MCV levels especially in the
3rd month of the pazopanib treatment.

In our current study, roc analysis was performed for the
determining the most appropriate cut-off value for survival
analysis and it was 5 fL. (AMCV3). In the patients group with A
MCV3 > 5fL, median PFS was found as 48.0 months (95% CI,
26.3-69.9); conversely, in the group with AMCV3 <5, it was
found as 25 months (95% CI, 14.6-35.4) (p:0.036). But, there
was no statistically significant difference between the groups
when evaluated in terms of overall survival (p:0.41). Relation-
ship between substantial increase in MCV levels after start of
sunitinib-treatment and overall survival was shown in a study
before (7). In the same trial, there was no relationship between
the overall survival and pazopanib-induced MCV increase.
Furthermore, to our knowledge, there is no study which have
investigated pazopanib-induced MCV increase and survival
except this study mentioned above. So, it can be clearly said
that, our current study is the first study showed that 5 fL or more
increasing MCV levels in the 3rd month of the pazopanib-treat-
ment may be a strong potential biomarker for progression-free
survival in mRCC and mSTS patients, if validated prospective-
ly. Despite low number of patients, this relationship was also
shown in mRCC subgroups. The same relationship was not
shown for overall-survivals.

During the pazopanib treatment macrocytosis (MCV >100 fL)
developed in 14 (28%) patients and they were defined as macro-
cytic patients. Median PFS was 21.0 months (95% CI, 0-46.3)
for macrocytic patients compared to 4.0 months (95% CI,
2.0-5.9) in normocytic patients (p:0.023). Although median
overall survival was numerically longer in macrocytic patients,
there was no statistically significant difference (p:0.47). There
were some studies about TKI-induced macrocytosis and clinical
significance of these effects. Bourlon et al., investigated clinical
significance of sunitinib-associated macrocytosis in mRCC in
2016. In this study, mPFS was higher among patients with
macrocytosis compared to normocytic patients during sunitinib
treatment (21 m vs. 4 m, respectively, p=0.0001). The authors
hypothesized that sunitinib-induced macrocytosis may have a
role as a predictive biomarker for sunitinib (11). In another
small-scale study, Kucharz et al., also designed a study with 27
mRCC patients. Patients who had macrocytosis after 3
treatment cycles had significantly longer PFS than those whose
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MCV stayed less than 100 fL (not reached vs.11.2 months, p:
0.001) (15). Furthermore, Kloth JSL et al., performed a study
with a big number of patients (n:533) with several TKIs such as
sunitinib, imatinib, sorafenib, pazopanib and vemurafenib. In
this study, it was shown that in sunitinib-treated patients with
RCC, the occurrence of macrocytosis could potentially be
accepted as a positive prognostic factor for survival. But with
other TKIs, especially with pazopanib this relationship was not
shown in this study (7). It can be clearly understood from these
studies that sunitinib-induced macrocytosis are well known and
could potentially serve as a positive prognostic factor for
survival. But data is limited for pazopanib-induced macrocyto-
sis. In our knowledge, this is the first study about clinical signif-
icance of pazopanib-associated macrocytosis in mRCC and
mSTS. In our study, we exhibited that this phenomenon could
help clinicians to predict PFS during pazopanib treatment for
mRCC and mSTS, but unfortunately our sample was small,
more studies are essential.

Thus far, the mechanism of pazopanib-induced macrocytosis or
MCV increases is still unclear. Our study was not planned to
determine mechanism of macrocytosis. Nevertheless, the most
important hypothesis about this subject is related with c-KIT. It
is known that, c-KIT is expressed on the surface of haematopoi-
etic progenitor cells, where it regulates differentiation, prolifer-
ation, and survival of the erythrocytes. So, inhibiting this
pathway may be related with drug-induced macrocytosis (2,7).
Pazopanib may also be related with macrocytosis, as it inhibits
¢-KIT like sunitinib, imatinib etc. Further research are neces-

sary.

Retrospective design and relative small number of patients can
said to be the most important limitations for our study. Despite
baseline conditions such as vitamin B12 level, folate level,
hypothyroidism, and alcohol using were evaluated and there
was no significant condition that could cause macrocytosis in
our study; other rare causes which can affect MCV levels were
not recorded and it can be confusing.

CONCLUSION

In our study, we demonstared that a significant increases in
MCYV values or the development of macrocytosis during the
pazopanib treatment in metastatic renal cell carcinoma and
metastatic soft tissue sarcomas can be used as an important
biomarker for progression-free survival if validated by prospec-
tive studies.
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Rektum Kanseri Tanistyla Radyoterapi ile
Es Zamanl 5-Florourasil/Kapesitabin

Uygulanan Hastalarm 10 Yillik Sagkalimina Etki
Eden Faktorlerin Retrospektif Degerlendirilmesi

Retrospective Evaluation of Factors Affecting
10-Year Survival in Patients with Rectal Cancer
Treated with 5-Fluorouracil/Capecitabine
Concomitant to Radiotherapy

oz

Amag:

Lokal ileri evre rektum kanseri tanisiyla, radyoterapi (RT) ile es zamanli 5-florourasil (5-FU)
/kapesitabin uygulanan hastalarmn 10 yillik sagkalim sonuglarini ve sagkalima etki eden faktorleri
incelemeyi amagladik.

Gerec ve Yontemler:

Ocak 2000-Ocak 2007 arasinda radyoterapi merkezinde radyoterapi ile es zamanli 5-florour-
asil/kapesitabin uygulanan lokal ileri evre rektum adenokarsinomu tanili 81 hasta (55 5-FU, 26
kapesitabin) retrospektif degerlendirildi. Hastalarin niiks ve metastaz durumu ve yas, T evresi, N
evresi, patoloji, miisin komponent varligi, vaskiiler invazyon, perindral invazyon, lenfatik
invazyon, lenfositik infiltrasyon, extrakapsiiler invazyon, RT tipi, RT dozunun hastaliksiz
sagkalim (HSK) ve genel sagkalima (GSK) etkisi arastirildi.

Bulgular:

Medyan 35 aylik izlem siiresi sonunda, kapesitabin uygulanan 26 hastada lokal niiks gelismez-
ken, ii¢ hastada (%11) metastaz, 16 hastada (%61) 6liim olmustur. 5-FU kolunda 55 hastanin
1l'inde (%20) lokal niiks saptanmug, 13 hastada (%23) metastaz gelismis, 42 hasta (%76)
Olmiistir. Kapesitabin igin genel sagkalim medyan 24 ay (1-229 ay), hastaliksiz sagkalim
medyan 36 aydir (1-229 ay). Istatistiksel analizde N evresi (p=0.034), miisin komponent varligi
(p=0.039), vaskiiler invazyon varligi (p=0.02) ve radyoterapi dozu (p=0.025) GSK ile iliskili; yas
(p=0.041), lenfositik infiltrasyon varligi (p=0.032) ve RT dozu (p=0.04) HSK ile iliskili saptan-
migtir.

Sonug:

Literatiirle uyumlu olarak ¢alismamizda vaskiiler invazyon ve lenf nodu evresinin (N) GSK'ya
istatistiksel anlamli olarak etkili oldugunu saptadik. Lokal ileri evre rektum kanseri tedavisinde
kapesitabinin iyi tolere edilmesi, tedaviye hasta uyumunun yiiksek olmasi, 10 yillik sagkalim
sonuglarinin iyi olmasi; kemoradyoterapide glintimiizde dncelikli olarak tercih edilmesini agikla-
maktadir.

Anahtar Kelimeler:
Rektum kanseri, Kemoradyoterapi, 5-florourasil, Kapesitabin
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ABSTRACT

Objective:

We evaluated the 10-year survival results and factors affecting the
survival of patients with locally advanced rectal cancer, who
received S5-fluorouracil (5-FU) / capecitabine chemoradiotherapy.

Material and Methods:

Between January 2000 and January 2007, 81 patients adminis-
tered with 5-FU/capecitabine (55 5-FU, 26 capecitabine)
concurrently with radiotherapy (RT) at radiotherapy center,
were evaluated retrospectively. The presence of recurrence and
metastasis, and the effects of age, T stage, N stage, pathology,
vascular invasion, perineural invasion, lymphatic invasion,
lymphocytic infiltration, extracapsular invasion, presence of
mucin component, RT type, the dose of RT on discase-free
survival (DFS) and overall survival (OS) were analyzed.

Results:

At the end of a median follow-up period of 35 months, in the
capecitabine arm none of 26 patients had a recurrence, three
(11%) had metastases, 16 (61%) died. In the 5-FU arm, 11
patients (%20) had a recurrence, 13 (23%) had metastases, 42
(76%) died. For capecitabine, the median OS was 24 months
(1-229 months), and DFS was 36 months (1-229 months). In
statistical analysis, N stage (p=0.034), presence of vascular
invasion (p=0.02), presence of mucin component (p=0.039) and
radiotherapy dose (p=0.025) were associated with OS; age
(p=0.041), presence of lymphocytic infiltration (p=0.032), and
the dose of RT (p=0.04) were found to be associated with PFS.

Conclusion:

Consistent with the literature, we found that lymph node stage
(N) and vascular invasion had a statistically significant effect on
OS. Better patient compliance with capecitabine, and good
10-year survival results; explain to us why it is the first choice
in rectal cancer chemoradiotherapy today.

Key Words:
Rectal cancer, Chemoradiotherapy, S-fluorouracil, Capecitabine

GIRIS

Rektal adenokarsinomlar (Anterior peritoneal refleksiyonun
tizerindeki veya anal vergeden 12-15 cm'e kadar olan lezyonlar)
tiim kolorektal kanserlerin yaklagik {igte birini olusturur ve
diinya ¢apinda kansere bagli 6liimlerin 6nemli bir nedenidir (1).
1990'da Ulusal Saglik Enstitiileri’'ne (National Institutes of
Health Consensus) dayanarak evre II ve III rektum kanserli
hastalarda cerrahi rezeksiyon ve ardindan postoperatif adjuvan
kemoradyoterapi (KRT) lokal kontrol ve genel sagkalimi
anlamli derecede artirdigi igin standart tedavi kabul edilmistir
(2). Ancak son yillarda yapilan klinik ¢alismalarda preoperatif/-
neoadjuvan KRT lokal kontroli, hastaliksiz sagkalimi anlaml
derecede iyilestirdi ve postoperatif KRT ile karsilastirildiginda
hem akut hem de uzun siireli toksik etkileri azaltti (3-5).5-floro-
urasil (5-FU) radyoterapi ile es zamanli olarak bolus ya da
stirekli infiizyon seklinde uygulanabilir. Siirekli inflizyon 5-FU
1994'te O'Connell arkadaglar1 tarafindan yapilan caligmada

bolus 5-FU'dan daha etkin oldugu gosterilmis ve rektum kanser-
inin neoadjuvan tedavisinde altin standart olarak kabul edil-
mistir (6). Siirekli inflizyon uygulama santral vendz kateter-
izasyon (port) gerektirir. Bu uygulamanin pnomotoraks ve
kanama gibi olas1 komplikasyonlart mevcuttur. Ayrica uygula-
ma sonrasinda hastalarda inorganik materyale bagl tromboz,
seliilit ve sepsis riski olugmaktadir. Ayrica port hem uygulan-
mas1 ile hem de olusan komplikasyonlarin ayaktan ya da
yatarak tedavisi nedeniyle daha yiiksek maliyete sebep olmak-
tadir (7). Bu nedenlerle hastalarda oral uygulanabilen ilaglarin
kullanimi giindeme gelmistir.

Kapesitabin in vivo sitotoksik formu olan S5-fluorourasile
doniisen, oral yolla uygulanan bir 6n ilagtir (8). Kolon kanseri
metastatik evrede ve adjuvan tedavisinde, kullaniminin kolay ve
toksisitesinin diigik oldugu ve 5-FU kullanimi ile benzer
hastaliksiz ve genel sagkalim elde edildigi bildirilmistir (9-12).
Rektum kanseri tedavisinde ise, kapesitabinin RT ile eszamanl
olarak 1600-1700 mg/m?/ giin dozda, neoadjuvan ve adjuvan
uygulamada etkin oldugu ve ilacin tolerasyonunun iyi oldugu
saptanmugtir (13-19).

Calismamizda; lokal ileri rektum kanseri tanisiyla preoperatif
ya da postoperatif RT es zamanl1 5-FU/ kapesitabin uygulanan
hastalarm 10 yillik sagkalim sonuglarini ve sagkalima etkili
faktorleri degerlendirmeyi amagladik.

Bu makale ‘Radyoterapi ile es zamanli Kapesitabin uygulanan
lokal ileri evre rektum kanserli hastalarda etkinlik (lokal kontrol
ve sagkalim) ve toksisitenin degerlendirilmesi / Efficacy (local
control and survival) and tolerability of concomitant chemoradi-
ation with capecitabine in locally advanced rectum cancer’
isimli, 289277 numaral1 Tipta Uzmanlik Tezinden tretilmistir.

GEREC ve YONTEMLER

Radyasyon Onkolojisi Klinigi’'nde preoperatif ve postoperatif
kemoradyoterapi uygulanan evre II-III rektum adenokanserli
olgularimizi inceledik. Es zamanli kemoradyoterapide Ocak
2000-Haziran 2004 yillar1 arasinda siirekli infiizyon 5-FU
uygulanan 55 hasta ve Mart 2004-Ocak 2006 yillar1 arasinda
kapesitabin uygulanan 26 hasta ¢aligmaya dahil edilmis olup bu
hastalarm 10 yillik sagkalim sonuglari, sagkalima etkili faktor-
ler retrospektif olarak incelenmistir.

Es zamanli kemoradyoterapiye her iki kolda da cerrahi sonras1 3
aydan once baglanmustir. Radyoterapi supin pozisyonda dort
alan pelvik box teknigi (AP-PA ve iki lateral) ve kisisel bloklar
kullanilarak uygulanmistir. Radyoterapide bilgisayarli planlama
yapilmig ve 6-15-25 MV foton enerjisi tireten lineer akseler-
atorler kullanilmustir. Tiim hastalara radyoterapi 1.8 Gy fraksiy-
onlar ile haftada 5 giin ve 45 Gy uygulanmistir. Radyoterapi
alanlar1 primer tiimor, presakral bolge ve bolgesel lenf nodlarini
icermektedir. Daha sonra primer tiimérii 2-3 cm sinirla igerecek
sekilde AP-PA alanlar ile 5.4-9 Gy boost dozu uygulanarak
toplam 50.4-54 Gy radyasyon dozu verilmistir. Radyasyon
alanlarmin iist smirt rektosigmoid bolge tiimorlerinde L4-5
arasina kadar yiikseltilmis, abdominoperineal rezeksiyon
uygulanan hastalarda alt sinir perineal skari 2 cm smirla
igerecek sekilde uzatilmastir.

Es zamanli kemoterapide kullanilan 5-FU’in medyan dozu 300
(225-300) mg/m?2/giindiir ve Pazartesi-Cuma hafta i¢i 5 giin 120
saatlik siirekli inflizyon seklinde uygulanmigtir.
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Kapesitabinin medyan dozu 1650 (1300-1650) mg/m2/ giindiir
ve hastalara bu dozu giinde iki defada, giinliik ilk dozu radyoter-
apiden yaklasik 2 saat dnce olacak bi¢cimde almalart tavsiye
edilmigtir.

Istatistiksel analizde prognostik faktérler; hastalarin demografik
ozellikleri (yas, cinsiyet), tiimore (T ve N evresi, histoloji,
ekstrakapsiiler invazyon (EKI), vaskiiler, lenfatik, perinoral,
lenfositik infiltrasyon ve miisindz komponent varlig1) ve tedavi-
ye iligkin faktorler (RT tipi ve RT dozu) olarak incelendi. Bu
faktorlerin hastaliksiz sagkalim ve genel sagkalima etkileri
degerlendirildi.

Calisma i¢in Bursa Uludag Universitesi Tip Fakiiltesi Klinik
Arastirmalar Etik Kurulu’ndan 23.10.2007 tarihli 2007-17/9
say1lt etik kurul onay1 alinmistir. Bu arastirma, ilgili tiim ulusal
diizenlemelere, kurumsal politikalara, Arastirma ve Yayin
Etigine ve Helsinki Bildirgesinin ilkelerine uygundur.

Verilerin normal dagilima uygunlugu Shapiro-Wilks testi ile
incelenmistir. Verilerin normal dagilim gostermemesi nedeniyle
betimleyici istatistikler medyan (min-mak) ve frekans (ytizde)
olarak verilmistir. Karsilastirmalarda Pearson Ki-Kare, Kruskall
Wallis ve Mann-Whitney U testleri kullanilmistir. Sagkalim
stiresi Kaplan Meier yontemi ile belirlenmistir. Gozlemlenen
son kisiler yasiyor olduklar1 igin sag kalim siireleri medyan
+standart hata olarak verilmistir. Caligmada yasam siiresini
etkileyen faktorler Forward Stepwise (Likelihood Ratio) metho-
du kullanilarak Cox regresyon analizi ile modellenmistir.
Modelde anlamli olarak bulunan degiskenler risk faktorleri
olarak belirlenmistir. Anlamlilik seviyesi p=0,05 alinmistir.
Analizler IBM SPSS 21 programi ile yapilmistir. Betimleyici
istatistikler ve p degerleri tablolarda verilmistir.

BULGULAR

Kapesitabin ve 5-FU alan hastalarimizin 6zellikleri Tablo I’de
verilmistir. Calismamiza toplam 81 hasta dahil edildi. Hasta-
larin ortalama izlem siiresi 35 aydir (1-229 ay). Genel sagkalim
(GSK) medyan 24 ay (1-229 ay), hastaliksiz sagkalim (HSK)
medyan 36 aydir (1-229 ay). Caligmamizda hastalarin 5 yillik
sagkalim oran1 %37; 10 yillik sagkalim oran1 %31°dir.
Kapesitabin uygulanan 26 hastada hig lokal niiks gelismezken,
5-FU skolunda 55 hastanin 11'inde lokal niiks saptanmustir.
Kapesitabin kolunda ii¢ hastada, 5-FU kolunda 13 hastada
metastaz gelismistir. Kapesitabin kolunda 10 hasta sag, 16 hasta
Olmiistiir. 5-FU kolunda 13 hasta sag, 42 hasta dlmiistiir.
Yapilan istatistiksel analizde Cox regresyon yontemiyle GSK ve
HSK'y1 etkileyen faktdrler Tablo II ve Tablo II'de verilmistir.
Vaskiiler invazyon varligi (p=0.015), lenf nodu evresinin (N1 ve
N2 sirastyla p<0.001, p=0.001), RT dozunun (RT dozu
5040-5400 cGy sirastyla; p=0.008, p=0.044) GSK'ya etkili
faktorler oldugu saptanmustir. Elli yas altinda olmak (p=0.017),
RT Dozu (RT dozu 5040-5400 sirastyla; p=0.008, p=0.006)
HSK'ya etkili faktorler olarak belirlenmistir.

Yapilan tek degiskenli analizlerde; yasin (p=0.029), EKI
varligimm (p=0.049), miisin komponent varligmim (p=0.037),
histolojik tipin (p=0.030), RT dozunun (p=0.043) 6liime istatis-
tiksel olarak anlamli derecede etkili faktdrler oldugu saptan-
mustir. Niks ile yas arasinda yapilan tek degiskenli analizde
istatistiksel olarak anlamli iligki saptanmistir (p=0.026).
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TARTISMA ve SONUC

Erken evre rektum kanserinin neoadjuvan ve adjuvan
tedavisinde 5-FU'nun radyoterapi ile es zamanli olarak bolus ya
da siirekli inflizyon seklinde uygulanmasi standart bir tedavidir.
Hastaya 5-FU infiizyon tedavisi igin takilan port kateterin
tasima zorunlulugu, kanama ve pnémotoraks gibi komplikasyon
gelisme riskleri vardir.

Siirekli infiizyon 5-FU ile tedavi edilen hastalar bolus kemotera-
pi alanlara gore daha az yan etki yasamaktadir. Bolus 5-FU
enjeksiyonu ozellikle belirgin hematolojik toksisite yaparken,
diger goriilen yan etkiler oral mukozit, gastrointestinal toksisite
(ishal), miyelosupresyon ve cilt toksisitesidir (20,21).
Kapesitabin hem kullanim kolayligi ve etkinligi agisindan
rektum kanserinin kemoradyoterapisinde giiniimiizde standart
kullanilan bir ajan haline gelmistir. Metastatik kolorektal
kanserli hastalar iizerinde yapilan Faz I1I ¢aligmada kapesitabin,
bolus 5-FU'dan daha az toksik bulunmustur (22). Oral kapesit-
abin tedavisi, bolus 5-FU tedavisine gore anlamli 6lgiide daha
diisiik miyelosupresyon, diyare, stomatit, bulanti yapmaktadir.
Grade 3 el-ayak sendromu, bolus 5-FU tedavisine gore oral
kapesitabin tedavisinde daha sik gelisirken; yiiksek doz stirekli
infiizyon 5-FU alan hastalarda el-ayak sendromu sik goriilen bir
yan etkidir (23).

Kapesitabinin kolorektal kanser adjuvan ve metastatik hastalik
birinci basamak tedavisindeki etkinligi kanitlanmistir. Bin iki
yiiz'den fazla metastatik kolorektal kanserli hastay1 i¢eren iki
biiyiik, randomize faz III ¢alismasinin sonuglari, oral kapesita-
binin timor yanitt agisindan bolus 5-FU'dan daha etkin
oldugunu (kapesitabin yanit oran1 %26, 5-FU yanit oran1 %17),
hastaliksiz sagkalim ve genel sagkalimda esit etkinlige sahip
oldugu saptanmustir (24). Yine metastatik kolorektal kanserli
hastalar {izerinde yapilan biiyiik bir faz III ¢alismada yakin
zamanda yaymlanmig veriler, progresyonsuz sagkalimda
onemli bir iyilesme gostermis, hastaliksiz ve genel sagkalima
katkisinin anlamli oldugu saptanmistir (25).

Literatiirde kapesitabin kemoradyoterapisi, lokal ileri evre
rektum kanserli faz I ve faz II ¢caligmalarla kapsamli bir sekilde
degerlendirilmistir. Tek ajanli faz I ¢alismalari ile giinde iki kez
kesintisiz uygulanan 825 mg/m2 kapesitabin dozunun yani sira,
rektum kanserinin neo-adjuvan tedavisi iginde ayni doz
belirlenmistir (26). Onerilen rejimin faz I degerlendirmesi,
yiitksek etkinligi ve olumlu giivenlik profilini dogrulamistir
(27,28).

Calismamizda preoperatif ve postoperatif rektum adenokanserli
infiizyon 5-FU uygulanan ve kapesitabin uygulanan hastalarda
10 yillik sagkalim sonuglari ile sagkalima etkili faktorleri
retrospektif olarak inceledik. Kapesitabin uygulanan 26 hastada
hig¢ lokal niiks gelismezken, 5-FU kolunda 55 hastanin 11'inde
lokal niiks saptanmustir. Kapesitabin kolunda 3 hastada, 5-FU
kolunda 13 hastada metastaz geligmistir. GSK medyan 24 ay
(1-229 ay), HSK medyan 36 ay (1-229 ay) saptanmistir.

Yas rektum kanserinde en Onemli prognostik faktorlerden
biridir. 20-39 yaslar arasinda rektum kanseri goriilme olasilig
oldukgea diisiik olup, 40-50 yas arasinda 6nemli oranda artmaya
baslar (29). Mehrkhani ve ark., 1090 hastada yaptiklart bir
calismada yasin tek degiskenli ve c¢ok degiskenli analizde
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Kapesitabin
Cinsiyet RT* uygulanma Lenfositik Invazyon
Kadin 7 sekli Var 0
Erkek 19 Preoperatif 5 Yok 26
Postoperatif 21
Yas Perindral invazyon Ekstrakapsiiler Invazyon
50 yasg ve alti 9 Var 6 Var 2
S0yagvetsta |17 Yok 20 Yok 24
T evresi** Vaskiiler Invazyon Miisin komponent
T3 25 Var 7 Var 3
Tl 1 Yok 19 Yok 23
N evresi*** Lenfatik Invazyon Histoloji
NO 10 Var 4 Iyi differansiye adenokarsinom | 3
N1 7 Yok 22 Orta differansiye adenokarsinom | 19
N2 9 Kotil differansiye adenokarsinom | 1
Miisindz karsinom
Tablo I: Kapesitabin ve 5 FU uygulanan Tash yiiziik hiicreli karsinom
hastalarimizin 6zellikleri
5-FU
Cinsiyet RT uygulanma Lenfositik Invazyon
Kadin 21 sekli* Var 6
Erkek 34 Preoperatif 12 Yok 49
Postoperatif 43
Yas Perindral invazyon Ekstrakapsiiler Invazyon
50 yasg ve alti 26 Var 9 Var 9
50 yag ve isti | 29 Yok 46 Yok 46
T evresi** Vaskiiler Invazyon Miisin komponent
Tl 2 Var 7 Var 6
T2 2 Yok 48 Yok 49
T3 42
T4 9
N evresi*** Lenfatik invazyon Histoloji
NO 25 Var 8 Iyi differansiye adenokarsinom | 5
N1 20 Yok 47 Orta differansiye adenokarsinom | 35
N2 10 Kotil differansiye adenokarsinom | 2
Miisindz karsinom
Tagh yiiziik hiicreli karsinom

* RT: radyoterapi, **T: TNM'ye gore timdr boyutu evresi, *** N: TNMye gore lenf

nodu evresi

anlaml bir prognostik faktdr oldugunu belirtmektedirler (30).
Bizim ¢alismamizda da yas her iki kolda HSK’ya etkili bir
faktor olarak istatistiksel olarak anlamli bulundu (p=0.017).

Rektum kanserlerin ¢ogunlugu adenokanser histolojik tipinde
olup miisindz kanserler yaklagik %10, onun alt grubu olan tash
yiiziik hiicreli kanserler %1 civarindadir (31,32). Chen ve ark.,
45 tash ylziik hiicreli, 332 miisindz karsinom ve 2984 diger
histolojik tip kanserli hastalarda yaptiklar1 ¢alismada tash yiiziik
hiicreli kanserin miisindz kansere gore, miisindz kanserin ise

diger tiplere gore sagkalimmin belirgin olarak daha kotii
oldugunu belirtmislerdir (32). Bizim ¢alismamizda histolojik tip
yapilan tek degiskenli analizde GSK'ya anlamli derecede etkili
prognostik faktor olarak saptandi (p=0.030).

Lenf nodu tutulumu da kolorektal kanserlerde sagkalimla yakin
iliskili olarak degerlendirilmistir. Chang ve ark., 61.371 hastay1
iceren bir sistematik incelemede lenf nodu tutulumunun koétii bir
prognostik faktor oldugunu ve tutulan lenf nodu sayisinin da
sagkalimda énemli oldugunu belirtmislerdir (33).
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Tablo II: Genel sagkalim siiresine
etki eden degiskenler

Inan S. ve ark. [NCESTIRE )

Wald istatistigi | *Risk katsayis1 (%95 G.A.) p-degeri
NI** 14,41 0,028 (0,004:0,173) <0,001
N2** 11,399 0,043 (0,007:0,266) 0,001
N3** 1 (referans kategori)
Vaskiiler invazyon yok 5,864 3,620 (1,278:10,257) 0,015
Vaskiiler invazyon var 1 (referans kategori)
RT dozu_5040%** 6,938 0,260 (0,095:0,708) 0,008
RT dozu_5400*** 4,039 0,358 (0,132:0,975) 0,044
RT dozu_diger*** 1 (referans kategori)
model p<0,001
n=81

*Risk katsayis1 (Hazard ratio), %95 Giiven arahigi **N: TNM’ye gore lenf nodu evresi,

***RT: radyoterapi

Wald istatistigi *Risk katsayis1 (%95 G.A.) p-degeri
50 yas alt1 5,688 0,518 (0,302:0,889) 0,017
50 yas iistii 1 (referans kategori)
Tablo III: Has'tallksu s:agkallm siiresine RT dozu_5040%* 0.255 (0,093:0,694) 0,008
etki eden degiskenler
RT dozu_5400** 7,146 0,247 (0,090:0,673) 0,006
RT dozu_diger** 7,476 1 (referans kategori)

*Risk katsayis1 (Hazard ratio), %95 Giiven araligi ** RT: radyoterapi

Uribarrena Amezaga ve ark., bolgesel lenf nodlarinda
mikrometastaz varligiin kot prognozla iligkili olmadigini
belirtmislerdir (34). Lenf nodu tutulumu bizim ¢alismamizda da
GSK’ya anlamli derecede etkili (N1 ve N2 sirasiyla p<0.001,
p=0.001) prognostik faktordiir.

Tedavi sonuglarini etkileyen prognostik faktorler incelenmeye
devam edildiginde Dalton P. ve arkadaslarinin yaptig1 ¢alismada
vaskiiler invazyon ve ekstrakapsiiler invazyon 6nemli faktorler
olarak saptanmistir (35). Bizim ¢aligmamizda da vaskiiler
invazyon (p=0.015) ve ECI varligmin (p=0.049) GSK’ya
istatistiksel anlamli derecede etkili bir faktorler olarak saptan-
mistir.

Rektum kanserinde radyoterapi ile es zamanl 5-fluorourasil ve
kapesitabin uygulanan hastalarimizin 10 yillik sagkalimina etki
eden faktorler literatiirle uyumlu bulunmustur. Her iki grup
arasinda fark olmamasi kapesitabinin hem kullanim kolaylig
hemde etkinligi agisindan rektum kanserinin kemoradyotera-
pisinde giiniimiizde standart kullanilan bir ajan olmasini agikla-
maktadir.
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ABSTRACT

Objective:

Akdeniz University Faculty of Medicine is one of the important
organ transplant centers of Turkiye. This study aimed to share
experiences about cerebral death rate, follow-up, donor care, and
organ donation in the adult intensive care unit (ICU).

Material And Methods:

The records of patients diagnosed with brain death in the Anesthe-
sia and Intensive Care Unit of Akdeniz University Faculty of Medi-
cine between January 2003 and December 2016 were reviewed
retrospectively. In these records, patients' demographic characteris-
tics, admission diagnoses, intensive care coma scores, laboratory
values, method and duration of evaluation tests, consultation times,
and transport information are available.

Results:

In our study, 136 (66%) male and 71 (34%) female patients were
included. Intracranial hemorrhage was the first line in the diagnosis
of admission. This was followed by 56 (27.05%) subarachnoid
hemorrhage (SAH), and 42 (20.28%) intraparenchymal hemor-
rhage. Among the confirmatory tests, SPECT (single-photon
emission computed tomography) was the first in 70 (33.81%)
patients. Spinal reflex was observed in 27 (13.04%) patients after
cerebral death. Two patients (0.96%) had Lazarus sign. Sympathet-
ic storms developed in 71 (34.29%) patients. Diabetes insipidus
developed in 122 (58.93%) of the patients and all patients received
medical treatment. Sixty-six (31.4%) of 207 brain death cases with
detailed records donated their organs.

Conclusion:

A common diagnostic protocol is required to create an atmosphere
of trust in organ transplant patients. We reiterate that more clinical
research is needed in this area.
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Amag:

Akdeniz Universitesi Tip Fakiiltesi Hastanesi Tiirkiye'nin
onemli organ nakil merkezlerinden biridir. Bu ¢aligmada erigkin
yogun bakim iinitesinde (YBU) beyin 6liim orani, izlemi, donor
bakimi ve organ bagist ile ilgili deneyimlerin paylasilmasi
amaclanmugtir.

Gereg ve Yontemler:

Akdeniz Universitesi Tip Fakiiltesi Anestezi ve Yogun Bakim
Unitesinde Ocak 2003-Aralik 2016 tarihleri arasinda beyin
oliimii tanis1 alan hastalarin kayitlari retrospektif olarak incelen-
di. Bu kayitlarda hastalarin demografik ozellikleri, bagvuru
tanilari, yogun bakim koma skorlari, laboratuvar degerleri,
degerlendirme tetkiklerinin yontem ve siireleri, konsiiltasyon
stireleri ve sevk bilgileri yer almaktadir.

Bulgular:

Calismamiza 136 (%66) erkek, 71 (%34) kadin hasta dahil
edildi. Bagvuru tanisinda intrakraniyal kanama ilk sirada yer
aldi. Bunu 56 (%27,05) subaraknoid kanama (SAK) ve 42
(%20,28) intraparankimal kanama hastasi izledi. Dogrulayici
testler arasinda SPECT (tek foton emisyonlu bilgisayarli
tomografi) ilk sirada yer aldi, 70 hastada (%33,81) kullanildi.
Serebral o6liim sonrasi 27 (%13.04) hastada spinal refleks
gdzlendi. iki hastada (%0,96) Lazarus bulgusu vardi. Yetmis bir
(%34,29) hastada sempatik firtina gelisti. Hastalarin 122'sinde
(%58,93) diabetes insipidus gelisti ve tiim hastalar medikal
tedavi aldi. Ayrmntili kayitlari bulunan 207 beyin olimi
vakasinin 66's1 (%31,4) organlarini bagisladi.

Sonug:

Organ nakli hastalarinda gliven ortami olusturmak i¢in ortak bir
tan1 protokolii gereklidir. Bu alanda daha fazla klinik arastirma-
ya ihtiya¢ oldugunu yineliyoruz.

Anahtar Kelimeler:
Beyin dliimii, Yogun bakim tanilari, Organ nakli

INTRODUCTION and PURPOSE

"Brain death" is the permanent, irreversible loss of all functions
of the brain, brain stem, and cerebellum, which are the part of
the central nervous system that remains inside the skull (1, 2).
The first publication on brain death was made in 1959 at the
Paris Claude Bernard Hospital. Mollaret and Goulon described
anew type of coma they encountered in 23 cases. These patients
lived on mechanical ventilator support and were characterized
by complete loss of consciousness, loss of all brainstem reflex-
es, absence of spontaneous breathing, and isoelectric electroen-
cephalography (EEG). They named this "le coma de passe"”
(beyond coma) and separated cardiorespiratory functions from
brainstem functions (3). In the same year, Wertheimer et al. saw
that the patients did not have respiration after the ventilator
connections were disconnected, and they called it "death of the

nervous system" and suggested that the ventilators could be
stopped (4). The work of the Harvard Medical School Interim
Board at the Massachusetts hospital was published in 1968. In
this article, brain death was defined as the irreversible loss of all
brain activities, including the brain stem, thus making the first
official definition of brain death (5). Then, in 1981, the 'Presi-
dent's commission report containing the brain death guide
allowed the standardization of the 'Death Act' (6).

Although it is widely believed that the concept of brain death
has evolved to benefit organ transplants with the increase in
successful organ transplants in the 1960s, however, when the
historical process is examined, it is seen that both cases have
different foundations and developments. While brain death is
accompanied by developments in intensive care treatment and
technologies; surgical techniques and immunosuppressive
treatments come to the fore in the development of organ
transplantation (7). Despite the advances in transplantation, one
of the most important problems in organ transplantation today is
the limited number of adequate donor resources and the inabili-
ty to meet the increasing number of end-stage organ failure
patients. Especially in developing countries, the number of
cadaveric organs has not yet been increased at the desired level,
and therefore the necessary organs are still being sought from
living donors (8).

This study aimed to share experiences about cerebral death rate,
follow-up, donor care, and organ donation in the adult intensive
care unit (ICU).

MATERIAL and METHODS

The records of patients diagnosed with brain death in the
Anesthesia and Intensive Care Unit of Akdeniz University
Faculty of Medicine between January 2003 and December 2016
were reviewed retrospectively. Patient data were obtained from
the data processing system of our hospital and the Anesthesia
Intensive Care observation forms. Detailed brain death detec-
tion reports are kept by the intensive care unit and archived in a
separate place within the hospital. In these records, patients'
demographic characteristics, admission diagnoses, intensive
care coma scores, laboratory values, method and duration of
evaluation tests, consultation times, and transport information
are available. Patients who were hospitalized in the ICU and
met the criteria for brain death as per the laws of the Republic of
Tiirkiye were included in the study. Patients who did not have a
brain death diagnosis in the file scan, who had brain stem death,
and whose tests could not be defined were excluded from the
study. This research complies with all the relevant national
regulations, institutional policies and is in accordance with the
tenets of the Helsinki Declaration, and has been approved by the
Akdeniz Medical Faculty Ethical Committee, Akdeniz Univer-
sity. Ethics committee number is 676 and date is 15.11.2017.
In all cases, the prerequisites for the diagnosis of brain death
were met. The diagnosis of the disease or process with the
potential to cause cerebral death was definite in all patients.
Structural cerebral damage was observed in the irreversible
process, and there was no treatment for the damage caused.
Blood pressure was normal for the age group with or without
vasopressor support, systolic blood pressure was >100mmHg,
and the central temperature was >36 °C above 18 years of age.
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There was no electrolyte imbalance or metabolic disorder that
would affect the process. The patients were not under the
influence of drugs that would affect the level of consciousness,
and in the cases of drug exposure, the drug level was measured,
in the cases where the drug level could not be measured, it was
monitored five times its half-life.

Clinical brain death was diagnosed per the national guidelines,
requiring irreversible coma, absence of brainstem reflexes, and
a positive apnea test in a normothermic, feverless patient.
Coma was confirmed in all patients. The absence of brain stem
reflexes was demonstrated, and an apnea test was performed. It
was ensured that the pH and PaCO2 values of the arterial blood
gas sample taken before the test were within normal limits, and
the PO2 value was >200 mmHg. For the apnea test to be
interpreted as positive (consistent with brain death), it was
accepted that the patient did not have any breathing effort
despite having a PaCO2 >60 mmHg at the end of the test and an
increase of >20 mmHg compared to the baseline value.

The waiting time was 48 hours in infants younger than two
months, 24 hours in children older than two months and young-
er than one year, 12 hours in children over one year old, and in
adults, while it was 24 hours in cases of cardiopulmonary resus-
citation or similar hypoxic ischemic acute cerebral injury.
Except for the apnea test, other examinations were repeated in
the patients who were included in the waiting period.

A second neurological examination was not expected for confir-
matory tests. The clinical diagnosis of brain death was
confirmed by the law dated 02.01.2014 by the “Brain Death
Physicians Board” consisting of a neurology or neurosurgery
specialist and an anesthesiologist or intensive care specialist and
was finalized with the signatures of at least two physicians.
After the diagnosis, the patient's relatives were informed of the
death by the patient's doctor, and then the organ transplant
coordination for brain death and organ donation was reported.
The primary doctor of patient did not participate in the organ
donation interviews.

Statistical Analysis

The data of our study were loaded into the Statistical Package
for the Social Sciences (SPSS Inc, Chicago, IL, USA) version
18.0 program. Parametric data are presented as mean SD (mini-
mum-maximum) and categorical data as frequency (%).

RESULTS

It was determined that there were 411 patients diagnosed with
brain death in the ICU between January 2003 and December
2016. Two hundred and four patients who did not have a
registration form during the file scan, two patients who had a
brain stem death, and 18 patients whose tests could not be
completed after clinical suspicion were excluded from the study.
A total of 207 patients' files were reviewed retrospectively.
Demographic characteristics and hospitalization diagnoses of
the patients are given in Table I.
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Table I. Demographic data

Gender
Female 71 (34%)
Male 136 (66%)

Age, years* 37.77 (2-78)
Hospitalization Diagnoses
Intracranial hemorrhage

Intraparenchymal bleeding 42 (20.28%)

SAH** 56 (27.05%)
Intracranial mass 16 (7.72%)
Multiple injuries due to trauma 59 (28.50%)
Infarct 7 (3.38%)
Post CPR*** 7(3.38%)
Central nervous system infection 7 (3.38%)
Drowning 4 (1.93%)
Intoxication 4 (1.93%)
Other 5(2.41%)
Gender and the number of patients were expressed as (%), and the age was expressed as
mean(min-max).
*Data are presented as mean SD (minimum-maximum) and frequency (%)
**SAH: Subarachnoid hemorrhage
***CPR: Cardiopulmonary resuscitation

In our study, there were 136 (66%) male and 71 (34%) female
patients, and the mean age was 37.77+SD. Intracranial hemor-
rhage was the first line in the diagnosis of admission. Of these,
56 (27.05%) were subarachnoid hemorrhage (SAH), and 42
(20.28%) were intraparenchymal hemorrhage. Multiple injuries
due to trauma were seen in 59 (28.50%) patients, followed by
infarction, post-CPR, and central nervous system infections
with 7 (3.38%) people each. Drowning was seen in 4 (1.93%),
intoxications were in 4 (1.93%), and 5 (2.41%) were seen in
other causes (sarcoidosis, renal transplant rejection, rectus
sheath hematoma, lymphoma).

While GCS was 6.69 in the admission of the patients to the
emergency department, it was observed that it decreased to
4.65£SD in the time until ICU. Neurological examination was
performed on all patients at the time of diagnosis. The apnea test
was performed in all patients who met adequate conditions
before the apnea test, but the test could not be completed in 14
(6.7%) patients. Among the confirmatory tests, SPECT
(single-photon emission computerized tomography) was used in
70 (33.81%) patients, TCD (Transcranial Doppler Ultrasonog-
raphy) was used in 57 (27.53%) patients, more than one
diagnostic method, EEG (Electroencephalography) + TCD,
EEG + SPECT, TCD + SPECT was used in 74 (35.74%)
patients, cerebral angiography was performed in 6 (2.89%)
patients (Table II).
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Table II. Confirmatory Tests Used in the Diagnosis of Cerebral Death

n %
SPECT 70 33.81
TCD 57 27.53
Angiography 6 2.89
Multiple Test 74 35.74
SPECT: Scintigraphy
TCD: Transcranial Doppler Ultrasonography

Spinal reflex was observed in 27 (13.04%) patients after
cerebral death. Two patients (0.96%) had Lazarus sign. Sympa-
thetic storms developed in 71 (34.29%) patients, and 14
(19.71%) of these patients underwent medical intervention.
Diabetes insipidus developed in 122 (58.93%) of the patients,
and all patients were treated medically. Inotrope was needed in
147 (71,04%) patients whose hemodynamic stabilization deteri-
orated during the follow-ups. Noradrenaline was started in 64
(43.53%) of these patients (Table III).

Table III. Complications Observed in Brain Death Patients

n %
Spinal Reflex 27 13.04
Lazarus sign 2 0.96
Sympathetic Storm 71 34.29
Diabetes insipidus 122 58.93
Hemodynamic instability 147 71.04
Need for Vasoactive Agent 64 43.53

Between 2003 and 2016, 139 (33.8%) of 411 patients in total
became organ donors, and 66 (31.4%) of 207 brain death cases
with detailed records donated their organs.

DISCUSSION and CONCLUSION

Brain death is the complete and irreversible loss of brain and
brain stem activity. It is very important that the history, exam-
ination, and neuroimaging of the brain injury be consistent with
the irreversible catastrophic damage to the brain (9).

When brain death diagnosed patients were examined regarding
gender, it was seen that the male gender was prominent in the
literature. In the study of Karasu et al, the rate of male gender
was 62%, while in the study of Battal et al., it was 72% (10,11).
In our study, the male gender was more common with a ratio of
66% (136) which was consistent with the literature. Aneurys-
matic subarachnoid hemorrhages, traumatic brain injury, and
intracranial hemorrhages are the leading causes of brain death.
While intracranial bleeding was 59.5% and cerebrovascular
events were 11% in Karasu et al. study, in the study of Yorick J
et al. , this rate was approximately 80-90% (10,12). In our
research, the three most common causes were intracerebral

hemorrhage (49.52%), traumatic cerebral injury (28.57%), and
intracranial mass (7.24%).

The definition of brain death is controversial. There are no clear
and generalized protocols for the definite brain death diagnosis.
These tests should be reliable, specific, sensitive, and valid (13).
In the initial evaluation, the apnea test is important in addition to
the neurological examination. Apnea testing is an important part
of the brain death diagnosis and is the most error-prone and
controversial part of the examination. The patient must be
hemodynamically stable before and during the apnea test; if not,
the apnea test should be discontinued and an ancillary test
should be performed instead (14). Although there is universal
consensus that apnea testing is a requirement for the clinical
determination of brain death in adults, prospective studies on its
safety are lacking (15). In our study, the test was terminated in
14 (6.7%) patients due to hemodynamic instability during the
apnea test. Pneumothorax occurred in two patients. Tracheal
oxygen was given to these patients. The studies reported that
limiting the flow rate to no more than 6-8 L/min minimizes the
risk of pneumothorax in cases where the O2 catheter method is
used (16). In the study of Goudreau et al.(17), the complication
rate during the apnea test was 28%; they reported that cardiac
complications occurred in approximately one out of every four
patients, and complications doubled if the necessary support
was not provided before the test. In the study conducted by
Saposnik et al., it was reported that two-thirds of the patients
developed apnea test-related complications, 12% of these
patients developed hypotension, 63% acidosis, and 23% hypox-
emia, and four patients experienced major complications (18).
In the study of Ali Daneshmand et al., this rate was <2% (19). In
our study, the rate of termination of the test due to complications
related to the apnea test was 6.7%. The differences between
studies are considered to be the differences in determining
complications (19). We think that the differences between the
studies and our study are due to the different termination
criteria. While complications were evaluated in the first two
studies, in our study termination of the test was accepted as a
criterion.

Supportive tests used to confirm brain death aim to confirm the
loss of bioelectric activity in the brain or the cessation of
cerebral circulation (20). In our study, the diagnosis was made
by SPECT in 70 (32.8%) patients, TCD in 57 (26.7%) patients,
angiography in 6 (2.89%) patients, and multiple diagnostic
methods were used in 74 (35.74%) patients. In more than one
diagnostic method group, some patients underwent EEG and
did not obtain satisfactory results in TCD; in this case, addition-
al methods were used. In the study by Karasu et al., radiological
imaging methods were used to support the diagnosis in 30.4%
(23 patients) of the cases diagnosed with brain death (10). The
99mTc -HMPAO SPECT method that we used in our study is a
common and reliable method that requires facilities.

In a significant majority of potential organ donors, the pituitary
gland is compressed during brain herniation, potentially devel-
oping central diabetes insipidus. These patients have high
hourly urine output. The development of hypernatremia and
hypotension may be observed (21). Treatment of diabetes
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insipidus is necessary to prevent hypovolemia and hypernatre-
mia, which if left untreated can harm organ outcomes, particu-
larly liver and kidney transplant outcomes. (22). In our study,
the rate of diabetes insipidus was 57.2%, and all patients were
treated with desmopressin. When we look at the literature, there
are studies with a wide range of results. Diabetes insipidus was
found in 925 (49%) of 1878 patients diagnosed with brain death,
and this rate was 78% in another series of 78 patients (23,24).
Desmopressin, a synthetic vasopressin analog lacking vasopres-
sor property, was recommended as first-line treatment for diabe-
tes insipidus in 23 guidelines (23/27; 85.2%) with or without
combined vasopressin infusion (25). In a retrospective analysis
of 10,431 donors, the use of AVP (Arginine vasopressin) was
associated with an increased organ healing rate. This rate is
50.5% in those who take AVP and 35.6% in those who do not
(20).

In our cohort, inotropic therapy was utilized in 147 (71.04%)
cases whose hemodynamic stabilization deteriorated during
follow-up. Noradrenaline was administered in 64 (43.53%) of
these patients, and dopamine was started in 58 patients. In a
series of 247 cases by Schnuelle P et al.,, dopamine was
observed to be particularly protective in renal transplantation
(26). Dopamine use is not recommended due to the rare occur-
rence of vasoconstriction in the use of low-dose dopamine for
management in multi-organ donors and the lack of sufficient
evidence for the beneficial effects of dopamine. Indeed, its use
has been gradually replaced by norepinephrine in most
countries worldwide (27).

An organ donor who had brain death usually has a functioning
spinal cord and therefore, the donor may present unregulated
sympathetic and motor spinal reflexes in response to stimula-
tion. Various studies have reported that the frequency of spinal
reflexes in patients with cerebral death was between 30% and
70%. Ivan examined 52 patients with brain death who had deep
tendon reflexes (35%), plantar flexor responses (35%), and
abdominal reflexes (40%) (28). Another study showed the
presence of deep tendon reflexes in the upper extremity in 31
and the lower extremity in 24 of 63 patients with brain death.
Withdrawal response was observed in the lower extremities in
50 patients, and arm and forearm pronation in response to exten-
sion and cutaneous stimulation in 21 patients (29). Saposnik et
al. reported this response as 39% in their study and most
frequently observed myoclonus and similar movements in the
fingers (30). In our cohort, spinal reflex was observed after
brain death in 27 (12.6%) of the cases. Lazarus sign developed
in two patients, sympathetic storm developed in 71 (33.3%)
patients and medical intervention was performed in 14 patients.
None of these patients died and developed acute organ dysfunc-
tion.

Our study has some limitations. First, the study was planned as
a retrospective file review. Secondly, the data used in the study
are only detailed observation forms belonging to our clinic, so
the current transplant rates data do not fully reflect the actual
rates. It is thought that the number of brain death and transplant
percentages will be higher, especially considering the inaccessi-
ble files.

The biggest problem in managing brain death is the lack of a
valid accepted worldwide protocol and the differences in the
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diagnosis of brain death. Recognition of brain death is a clinical
condition that requires training and attention. It is very import-
ant to think about the diagnosis, to perform the tests leading to
the diagnosis correctly, to make the necessary preparations
before the tests, to apply the accepted algorithms carefully, and
especially in cases who can be donors. The clinical situation
expected during the follow-up should be well-known and
correct, and timely intervention should be made. We think
effective communication and working with the transplant unit
will affect organ donation after the diagnosis of brain death. All
these needs should be considered in a broad framework. Apart
from medical approaches, the public's view of the subject
should be discussed in detail as social and religious influences,
and multiple approaches should be exhibited.

We reiterate that more clinical research is needed in this area. A
common diagnosis protocol is required to establish an environ-
ment of trust. Successful management of trained and experi-
enced teams will correct the results of public relations that do
not allow for medically clear, legal complexity established by
considering the dynamics of society.
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Cocuklarda Enflamatuvar Olmayan Bas-Boyun
Kitlelerine Radyolojik ve Klinik Yaklagim

ABSTRACT

Objective:

Head and neck masses in childhood have a wide variety of causes. These masses may be of
congenital, inflammatory, or neoplastic origin. The purpose of imaging is to minimize radiation
exposure while obtaining an effective diagnosis or differential diagnosis. Therefore, the first
screening study preferred after physical examination is Ultrasonography (US). This study aims
to draw attention to the radiological diversity and treatment options in patients presenting with a
neck mass, regardless of age.

Material and Methods:

This retrospective study was conducted with pediatric patients who presented with a head-neck
mass and underwent radiological imaging between 2018 and 2022. Inflammatory masses,
lymphadenopathies, and malignant neoplasms were excluded. Demographic data, radiological
diagnostic methods, radiological characteristics of the mass, treatment methods, and pathology
results of the patients with congenital and acquired masses were obtained from the hospital
system. The lesions of the patients were examined radiologically in 3 groups as cystic, solid, and
mixed type.

Results:

The age and gender distribution of 64 patients was similar between the groups. Cystic masses
were most commonly congenital, while solid masses were acquired. Head and neck masses were
mostly located in the anterolateral cervical triangle. Thyroglossal duct cysts were the most
common cystic masses and were mostly of mixed character. The second most common
veno-lymphatic malformations (VLM) which constituted the second most common mass were
mostly of cystic character. Hemangiomas were the most common solid masses. Among the
patients who underwent imaging, 32 (50%) patients were treated surgically. Sclerotherapy was
applied to 10 (15.6%) patients at least once. A non-selective beta-blocker drug was administered
as medical treatment in 10 (15.6%) patients.

Conclusion:

The etiology of childhood head and neck masses is quite diverse. For this reason, adopting a
multidisciplinary approach is extremely important in terms of making the diagnosis correctly and
guiding the clinician in choosing the appropriate medical and/or surgical treatment.

Key Words:
Head and neck masses in children, Radiology, Ultrasonography
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Amag:

Cocukluk ¢agindaki bas boyun kitlelerinin ¢ok ¢esitli nedenleri
vardir. Bu kitleler konjenital, inflamatuar ve neoplastik kaynakli
olabilirler. Goriintiilemenin amaci, etkili bir tan1 veya ayirici
tan1 elde ederken radyasyon maruziyetini en aza indirmektir. Bu
sebeple fizik muayene sonrasinda tercih edilen ilk tarama
caligmasi ultrasonografidir (USG). Bu calisma, boyunda kitle
nedeniyle basvuran hastalarda radyolojik ¢esitliligine ve tedavi
segeneklerine dikkat cekmeyi amaglamaktadir.

Gerec ve Yontemler:

Bu calisma igin 2018-2022 yillar1 arasinda basg-boyun kitlesi ile
bagvuran ve radyolojik goriintiilemesi yapilan ¢ocuk hastalarin
kayitlara ulasildi. Enflamatuvar kitleler, lenfadenopatiler ve
malign kitleler dislandi. Dogustan ve edinilmis kitlesi olan
hastalarin demografik verileri, radyolojik tan1 yontemleri,
lezyonlarin lokalizasyonlar1 ile birlikte karekterizasyonlart,
tedavi yontemleri ve patoloji sonuglari hastane sisteminden elde
edildi. Hastalarin lezyonlar1 radyolojik olarak kistik, solid ve
mikst tip olmak iizere 3 grupta incelendi.

Bulgular:

Altmig dort hastanin yag ve cinsiyet dagilimi gruplar arasinda
benzerdi. Kistik kitleler en sik konjenital iken solid kitleler
edinsel nedenliydi. Bag-boyun kitleleri en ¢ok anterolateral
servikal {iggende yer almaktaydi. Tiroglossal kanal kistleri en
sik rastlanilan kistik kitleler olup daha ¢ok mikst karekterdeydi.
Ikinci siklikla izlenen venolenfatik malformasyonlar (VLM) ise
daha ¢ok kistik karekterde goriildii. Hemanjiyonlar ise en sik
rastlanilan solid kitlelerdi.

Gortntiileme yapilan hastalarin 32'si (%50) cerrahi olarak
tedavi edildi. Hastalardan 10’una (%15,6) en az bir kez
skleroterapi uygulandi. Medikal tedavi 10 (%]15,6) hastada
selektif olmayan beta bloker ilag uygulamasi seklindeydi.

Sonugc:

Cocukluk ¢ag1 bas boyun kitlelerinin etiyolojisi olduk¢a genis
spektrumludur. Bu nedenle taninin dogru konulabilmesi ve
uygun medikal ve/veya cerrahi tedavi segiminde klinisyene
rehberlik etmesi acisindan multidisipliner bir yaklagimin
benimsenmesi son derece dnemlidir.

Anahtar Kelimeler:
Cocuklarda bas ve boyun kitleleri, Radyoloji, Ultrasonografi

INTRODUCTION

Superficial palpable masses of the head and neck are extremely
common in the pediatric population, with most of these lesions
being benign (1). Head and neck masses in children are divided
into four groups as congenital, inflammatory, vascular, and
neoplastic. While congenital lesions are more common, lymph-
adenopathies due to inflammatory masses are the most frequent-
ly encountered acquired neck masses (2).

Although the differential diagnosis is often narrowed down by
history and physical examination, imaging is required in pediat-
ric neck masses that do not respond to treatment and require

surgical resection (3). Imaging techniques such as grayscale and
Doppler ultrasonography, computed tomography (CT), magne-
tic resonance (MR) imaging, and MR angiography can be used
to evaluate head and neck masses in children, and all of these
methods have advantages and disadvantages (4). Also, imaging
aims to achieve an effective diagnosis or differential diagnosis
while minimizing radiation exposure (2). For this reason,
ultrasonography is the first-line imaging method in the diagno-
sis and treatment planning of neck mass. In most cases,
sufficient information can be obtained by the US (3).

The study aimed to evaluate the clinical and radiological
features of neck masses in children and how they might help in
diagnosis.

MATERIAL and METHODS

This retrospective study was approved by the “Ethical Commit-
tee of the Faculty of Medicine, S.B Istanbul Medeniyet Univer-
sity Goztepe Training and Research Hospital” with the ethics
committee approval number 2022/0555, in compliance with the
Helsinki Declaration. The patients, who were referred to the
Pediatric or Pediatric Surgery clinics with a mass in the head
and neck between January 2018 and January 2022 and who
underwent imaging, were evaluated retrospectively.

Inclusion criteria were as follows 1- unilateral or bilateral neck
masses; 2- age < 18 years. Patients with inflammatory masses
and malignant neoplasms were excluded. Demographic data,
radiological diagnostic methods, radiological characteristics of
the mass, treatment methods, and pathology results of the
patients with congenital and neoplastic masses were obtained
from the hospital system. USG was performed by a single
radiologist who had more than 10 years of pediatric radiology
experience. The images were evaluated retrospectively by the
same radiologist via the Picture Archiving Communication
Systems (PACS). These congenital (C) and acquired (A) masses
of the patients were examined radiologically in 3 groups as
cystic, solid, and mixed type. In addition, the lesions were divid-
ed into 7 regions according to their anatomic location as calvari-
al, facial, parotitis, anterolateral, posterior, and multi-compart-
ment. Based on the definite diagnosis, each patient underwent
the appropriate medical and/or surgical treatment. The non-sur-
gical group was classified as sclerotherapy, medical, and
follow-up.

Statistical Analysis

Statistical analyses were performed using SPSS 21.0, Chicago,
IL, USA. Normality testing was performed with the Kolmogor-
ov—Smirnov test. Normal distributions were evaluated with the
Student’s T test and non-normal distributions were evaluated
with the one-way ANOVA test. Data for the continuous
variables were given as mean standard deviation. A value of
p<0.05 was considered significant.

RESULTS

Between 2018 and 2022, 64 children (32 boys, 32 girls) who
had neck masses were admitted to the hospital because of
diagnostic/prognostic difficulties and/or for treatment. The
mean age of the patients was 83+64 months. The primary
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complaint of all the patients was neck swelling. The most
common physical examination finding was the presence of a
neck mass in all patients.

As a radiological imaging method, USG was performed in all
patients. As further imaging methods; computed tomography
n:5 (7.8%); and/or; magnetic resonance imaging n:37 (57.8%),
were performed. While 28 (43.7%) of these masses were
congenital, 36 (56.2%) were acquired. As a result of the radio-
logical evaluation, it was observed that the lesions were cystic
in 21 (32.8%) patients and solid in 29 (45.3%) patients, while
they had mixed features in 14 (21.8%) patients. Age and gender
distribution were similar between the groups (Table I).

Table I: Demographic data-radiological characteristics of patients according to
groups

CYSTIC SOLID MIXED P
n:21 n:29 n:14 Value
(32,8%) (45,3%) (21,8%)
AGE (month) 104468 m 68+62 m 81+60 m 0.165
Male 9(28%) 17 (53%) 6(18%) 0.455
Female 12 (37%) 12 (37%) 8(25%)
Acquired 3(8.3%) 28 (77.7%) 5(13.8%) 0.073
Congenital 18 (64.2%) 1(3.57%) 9(32.1%)
USG 13 (61.9%) 19 (65.5%) 11 (78.6%) 0.570
CT 0 4 (16%) 1(7.1%) 0.131
MRI 15 (71.4%) 20 (69%) 2(14.2%) 0.171
ABBREVIATIONS

USG: ultrasound CT: computed tomography MRI: Magnetic Resonance Imaging

The content and components of acquired and congenital lesions
were similar. The smallest mass size was found to be
17.35+13.08 mm, while the largest was 32.26+20.85 mm.
While venous-lymphatic malformations (VLM) were more
common among pure cystic masses; (n:9, 42.8%), hemangioma
(n:14, 48.2%) was the most common solid lesion, and thyro-
glossal duct cyst was the most common mixed type lesion (n:8,
57%) (Table II).

Table II: Radiological typing of lesions

Lesion | CYSTIC SOLID MIXED
type n:21 n:29 n:14
Venous-lymphatic malformation | Hemangioma n:14 Thyroglossal cyst
n:9 Branchial cleft cystn:1 | n:8
Branchial cleft cyst Thyroglossal cystn:1 | Epidermoid cyst
Neurofibroma n:5 n:2
n:7
Schwannoma n:1 Dermoid cyst n:2
Thyroglossal cyst n:2
Dermoid cyst n:3 Hemangioma n:1
Epidermoid cyst n:2
Lipoma n:2 Teratoma n:1
Pyogenic granuloma n:1
Pilomatrixoma n:2
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When evaluated in terms of the radiological location of the
lesions, cystic lesions were most frequently detected in the
midline (23.8%) and parotid region (23.8%). Solid lesions were
most commonly seen in the anterolateral cervical triangle
(24.1%), while mixed lesions were located in the midline with a
frequency of 50% (Table III).

Table I1I: Distribution of lesions by localization

Localization Ant. facial | calvary | midline | parotid | Post. | Multi-c | Total P

lat value
Pathology
Hemangioma | 3 6 2 1 3 - 15 0.042
NF-Schwan | 2 1 - - - 1 1 6 0.042
Glomus tm 1 - - - - - - 1 0.042
B.C.Cyst 5 - - - 2 - 1 8 0.042
Thy-cyst 1 - - 10 - - - 11 0.042
Lipoma-LB 2 1 - - - - - 3 0.042
VLM - - - - 2 2 4 8 0.042
Epi-derm. C | - 5 - 3 1 - - 9 0.042
Teratoma - - - - 1 - - 1 0.042
Pilomatrixoma | - - - - 1 1 - 2 0.042
;y:niel’;:m - - - - - 1 - 1 0.042

ABBREVIATIONS

NF-schwan: neurofibroma-schwannoma, BCC: branchial cleft cyst, Thy-cyst: thyroglossal
cyst, lipoma-LB: lipoma-lipoblastoma, VLM: endolymphatic cyst, epi-der. C:
epidermoid-dermoid cyst

The treatment planning of the patients who underwent imaging
was made by the relevant clinics. Thirty-two (50%) of the
patients were treated surgically. Surgical excision was
performed in 8 (38%) cystic masses, 11 (37.9%) solid masses,
and 13 (92%) mixed masses. The pathological findings of these
patients were compatible with the radiological preliminary
diagnosis. At least one session of sclerotherapy was applied to
10 (15.6%) patients in the non-surgical group. The cure was
achieved in all patients who underwent sclerotherapy. A non-se-
lective beta-blocker drug was administered as medical treatment
in 10 (15.6%) patients. Twelve (18.7%) patients remained in
clinical follow-up (Table IV). Almost all of these patients, who
were followed up for an average of 2 years, showed regression.

Tablo IV: Treatment Methods

CYSTIC | SOLID | MIXED
n:21 n:29 n:14
g‘;fRATED Excision | 8 (%38) (1‘;037,9) (loi 0
Biopsy 0 0 1(%7,1)
1:2? OPERATIVE Medical 0 9(%31) 1(%7,1)
Scleroterapy | 9(%42,8) | 1(%3,4) | 0
Follow-up | 4(%19) | 8(%27,5) | 0
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DISCUSSION

Neck masses are common in childhood. These masses may
originate from the skin, subcutaneous fat, muscle, or bone (5).
80 to 90% of childhood neck masses are benign, and the majori-
ty are of infectious origin. Other causes include congenital
malformations, benign neoplasms, and rarely malignancies. A
complete history and a complete physical examination are very
important for treatment planning and prognosis in these patients
in order to make a correct diagnosis (6). The highest frequency
of correct pre-operative diagnosis, which was based on clinical
and radiological findings, was seen in cases of acquired masses
(56.2 % of the cases). At the same time, the ratio of boys to girls
was equal. These results were different from the data of Shuai-
bu et al. (7).

Ultrasound is the first-line diagnostic method to be performed in
children because it is easily accessible and does not contain
radiation (7). It is highly diagnostic in cases of non-inflammato-
ry neck masses, especially in cases of congenital cystic neck
masses. Vascular flow can also be evaluated with Doppler while
providing information about the size, location, and content of
the lesion. Mild vascularity can be observed in the septa of
multilobulated, septated cystic lesions, as in Figure 1 (3).

Figure 1: In a l-year-old male patient with a giant lymphatic malformation
extending from the left deltoidal region to the anteroinferior neck, the cyst was
aspirated and a bleomycin injection was applied.

Figures 1a and 1b: Ultrasound and Doppler ultrasound images show vasculari-
ty in the wall and septa of the cyst.

Figure 1c: Coronal T2 weighted image shows a lobulated contoured cystic
mass.

Figure 1d: Contrast-enhanced coronal fat-suppressed Tlweighted shows
contrast enhancement in the cystic periphery and septa.

Especially in cases of congenital cystic neck masses such as
branchial, thyroglossal, and dermoid cysts, USG is highly
diagnostic and eliminates the need for histopathological exam-
ination (7).

However, ultrasound is limited in case of very small or deeply
located lesions (6). It is not always possible to favorably visual-
ize deep structures of the neck, especially retropharyngeal soft
tissues, using ultrasound. As in Figure 2, the extension of the
solid lesion in the right carotid triangle to the deep neck
structures can be better evaluated with MR. (1) CT and MR may
be preferred for masses with undefined characteristics (5).

Figure 2: Operated schwannoma in the right carotid triangle in an 8 year old
patient. Figure 2a: Coronal T1 weighted image (white point) and Figure 2b:
contrast-enhanced coronal T1 weighted image (black arrow) shows a solid mass
lesion with marked heterogeneous contrast enhancement. Figure 2 ¢: Axial T2
weighted image and Figure 2d: Axial contrast-enhanced T1 weighted image
(black arrowhead) shows a solid mass with marked contrast enhancement.

Neck imaging in all of our patients started with USG. However,
in 67.1% of our cases, CT and MR were preferred for differen-
tial diagnosis because the mass lesion was solid and mixed in
character and clinically suspicious findings were present. While
the rate of use of CT was 7.8% in our study, MR was used in
57.8% of the cases. CT is superior for detecting calcification,
while MR may better characterize a lesion more accurately
revealing its relationship with the surrounding structures, which
provides important information for pre-surgical planning (4).

Presence from birth, speed of size changes, overlying skin color,
erythema, fluctuation, tenderness, and high white blood cell
count are among the clinical information that narrows the differ-
ential diagnosis. In these patients, cross-sectional examination
has significant benefits before surgical treatment planning, or if
an underlying congenital lesion is suspected (2). The most
common cystic masses in the neck in childhood are thyroglossal
duct cysts (7,8). Lymphatic malformations were the most
common congenital purely cystic lesions in our study. Septa and
remnants of proteinaceous material or internal echoes make the
content of the thyroglossal cyst heterogeneous, and most of the
thyroglossal cysts in our study were seen as mixed types. When
all cystic lesions were examined, regardless of their content,
thyroglossal cyst was the most common one in our study, which
was consistent with the literature. Also we explain the reason for
this by the fact that some thyroglossal duct cysts are operated
without the need for radiological diagnosis.
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Congenital masses encountered in childhood are generally benign
and rarely malignant (5). In some suspicious cases, additional testing
may be required. Normally, further investigation is often not required
in the diagnosis of cystic lesions. In some cases, thyroglossal cysts
can be easily recognized due to their congenital nature, midline
localization, and mobility with tongue movements, but they may
raise suspicion in terms of the presence of solid components on
ultrasonographic imaging. The reason for this may be the protein
content of the cyst, inflammation, infections, or ectopic thyroid
tissue (9). Although branchial cysts are mostly cystic, atypical
branchial cysts may contain solidified components that are leveled
as in Figure 3.

Figure 3: 16-year-old female patient, operated BKK.
Figure 3a: Coronal T2 weighted image and Figure 3b: Sagittal T2 weighted

images show a cystic mass with leveling content on the right anterolateral neck.

Figure 3c: Fat-suppressed axial precontrast T1 weighted, and
Figure 3d: Fat-suppressed axial postcontrast images show a non-enhancing
mass.

Again, cervical teratomas are mixed lesions and often contain calcifi-
cations. This may cause difficulties in diagnosis. Since the frequency
of solid components was found to be 67.1% in this series, the history,
and physical examination were not satisfactory, and additional
examination was required to clarify the diagnosis and to show its
relationship with the extension and surrounding tissues. In order not
to miss a possible malignancy, it is important not to avoid further
examination. Another radiological guide is the location of the lesion.
Embryonic features and anatomy of the cervical region help narrow
the differential diagnosis of neck lesions in children (9). In the
presented series, mixed thyroglossal cysts were located in the
midline, whereas branchial cysts, and solid lesions such as hemangi-
omas were located more often laterally. These findings were consis-
tent with the literature (10). Venous-lymphatic malformations mostly
had multi-compartment localization. Imaging methods have a signif-
icant role in the diagnostic journey of children presenting with a
congenital or acquired mass in the neck. Radiology is both guiding
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and helpful in the treatment and follow-up of interventional
procedures (10). Sclerotherapy application was performed under US
guidance in our patients. Besides its diagnostic use, ultrasound was
used as a noninvasive method at follow-up visits in the patients who
did and did not receive medical treatment in order to determine the
lesion’s depth and size and if the lesion regressed. After the diagnosis
is clarified clinically and radiologically, surgical excision is satisfac-
tory for masses that show spontaneous regression or that are not
eligible for nonsurgical treatment methods. Excision is the recom-
mended treatment method, especially in patients with congenital
neck masses, to prevent problems such as future growth and second-
ary infection (7). In the presented series, half of the patients were
treated surgically and the other half were treated non-surgically. Cure
can be achieved by aspiration and sclerosing agent injection therapy
performed by interventional radiology in lymphatic malformations
which have a high risk of recurrence when operated. The limitation
of our study was the fact that a selected group and a limited number
of patients were included in this retrospective study. Further studies
with higher numbers of patients are needed.

CONCLUSION

The etiology of childhood head and neck masses is quite diverse.
Therefore, no clinical or radiological feature alone can predict the
definitive diagnosis. Adopting a multidisciplinary approach in a
complete and adequate clinical evaluation is extremely important to
guide the selection of appropriate medical and/or surgical treatment.

Highlight key points:

1) The purpose of imaging is to minimize radiation exposure while
obtaining an effective diagnosis or differential diagnosis.

2) It is extremely important to adopt a multidisciplinary approach to
clinical and radiological lesions and to guide the selection of appro-
priate medical and/or surgical devices.

3) Head and neck masses in childhood have a wide variety of causes.
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COVID-19 Pnomonisi ile Hastaneye Basvuran
Kandida Enfeksiyonu Saptanan Dort Olgu

Four Patients Admitted to Hospital with
COVID-19 Pneumonia Diagnosed with
Candida Infection

0z

Covid-19 pandemisi Cin’in Wuhan kentinde ortaya ¢ikmis ve tiim diinyaya hizla yayilmstir.
Covid-19 nedeniyle takip edilen hastalar, firsatgr mantar enfeksiyonlart i¢in risk faktorlerine
sahip olmalaria ragmen bu konuyla ilgili literatiir sinirli sayidadir. Covid-19’1lu hastalarimizdan
kandida enfeksiyonu saptadigimiz dort olgunun 6zelliklerini konuya dikkat cekmek i¢in sunmayi1
amagcladik.

Anahtar Sozciikler:
SARS-CoV-2 (COVID-19), Kandida, Orofaringeal kandidiyazis

ABSTRACT

The coronavirus disease 2019 (COVID-19) pandemic appeared in Wuhan, China, and has rapidly
spread around the world. Although patients followed up for Covid 19 have risk factors for oppor-
tunistic fungal infections, the literature on this issue is limited. We aimed to present the characte-
ristics of four Covid-19 patients in whom we detected candida infection, to draw attention to this
issue.

Key Words:
SARS-CoV-2 (COVID-19), Candida, Oropharyngeal candidiasis

GIRIS

Ilk olarak Cin’in Wuhan eyaletinde Aralik 2019 tarihinde saptanan ve oradan diinyaya yayilan
SARS-CoV-2(Covid-19) viriisii yayilimi ve siddeti nedeniyle kiiresel salgin (pandemi) olarak
tanimlanmistir. Covid-19’lu hastalarda genis spektrumlu antibiyotik kullanimi, yogun bakim
yatisl, invaziv veya noninvaziv mekanik ventilasyon uygulanmasi, immiinsiipresif veya korti-
kosteroid tedaviler gibi bir ¢ok nedene bagli olarak fungal enfeksiyonlar goriilmekte ve bu enfek-
siyonlar morbidite ve mortalitenin artmasina neden olmaktadirlar (1). Covid-19 kliniginde bir ay
icinde yatarak takip ve tedavi ettigimiz Covid-19’lu hastalarimizdan kandida enfeksiyonu
saptadigimiz dort olgunun 6zelliklerini konuya dikkat gekmek i¢in sunmayi1 planladik.

OLGULAR

Gergek-zamanli reverse transkripsiyon polimeraz zincir reaksiyon (rRT-PCR) testi ile
SARS-CoV-2 (Covid-19) pozitif saptanarak, hastaneye yatisi yapilan olgular T.C Saglik Bakan-
1g1 Covid-19 rehberine gore tedavi edildiler (2). Ayrica, T.C. Saglik Bakanlig1 Saglik Hizmetleri
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tarihinde bagvurularak bu c¢alismayr yapabilmek i¢in onay
alinmistir.  Olgulardan yapilacak olan prosediirler igin
bilgilendirilmis onam formu alinmustir.

Olgu 1:

Hastanemize basvurusundan bir giin Once nazofarengeal
stiriintiide rRT-PCR SARS-CoV-2 (Covid-19) testi pozitif
saptanan 78 yasinda kronik obstriiktif akciger hastalig
(KOAH), bronsektazi, ritim bozuklugu, diyabetes mellitus
(DM), hipertansiyon (HT) tanilari olan hasta ates ve nefes
darligi ile hastanemize bagvurdu. Yatisindaki yiiksek
rezoliisyonlu bilgisayarli tomografisinde (YRBT) yer yer buzlu
cam opasiteleri, yer yer gruplasma gosteren yaygin bronsek-
tazik degisiklikleri mevcuttu. Favipravir, levofloksasin,
deksametazon (1x6mg) uygulandi.

Nazal O2 ile takip edildi. Takibinde klinik ve laboratuar
parametreleri kotiilesen, oksijen gereksinimi artan hastada
hastane enfeksiyonu diisiiniilerek antibiyotik tedavisi piperasi-
lin-tazobaktam olarak degistirildi. Hastanin bu durumunda
cekilen PA akciger grafisi resim 1°de goriilmektedir.

Portur

L

Resim 1.PA akciger grafisinde bilateral infiltrasyon.

Hasta yiiksek akimli nazal kaniil oksijen (HFNO) ile takibe
baslandi. Alt1 giin piperasilin-tazobaktama ragmen enfeksiyon
parametrelerinde gerileme olmayan hastadan balgam kiiltiiri ve
balgamda mantar kiiltiiri gonderildi. Covid-19 pozitifliginin on
altinc1 gliniinde balgam kiiltiiriinde Candida albicans ve Pseudo-
monas aeruginosa iireyen hastanin antibiyotik tedavisi amika-
sin, meropenem ve flukanazol olarak diizenlendi.

Bu tedavinin onuncu giiniinde hasta HFNO’dan ayrildi,
rezervuarl maske ile takibe baglandi. Amikasin on giine, mero-
penem ve flukanazol 14 giine tamamlanarak kesildi. Hasta tim
yattig1 siire boyunca toplam 778 mg metilprednizolon aldi.

Olgu 2:

Hastanemize bagvurusundan alti giin Once nazofarengeal
stiriintiide TRT-PCR SARS-CoV-2 pozitif saptanip, filyasyon
ekiplerince favipravir baslanan 65 yasinda DM tanili hasta,
nefes darligi, oksiirliik sikayetinin artmasi iizerine hastanemiz
acil servisine basvurmus. Acil servise bagvuru PA akciger
grafisi resim 2-b’de gériilmektedir. Yogun bakim ihtiyacinin
saptanmasi {izerine anestezi yogun bakim {initesine (YBU)
yatirilmig. Hastanin yatis toraks BT sinde her iki akcigerde tiim
loblarda multifokal buzlu cam dansitesinde infiltrasyon,
kaldirim tag1 gériiniimleri mevcuttu.

Dort giin YBU’de nazal oksijen ile takip edilen hasta servisi-
mize kabul edildi. YBU’de baslanan enoksaparin (2x0.6), pipet-
asilin-tazobaktam (3x4,5gr) 80 mg metilprenizolon tedavisi,
metilprednizolon 40 mg’a diisiilerek devam edildi. Elektrokar-
diografide atrial fibrilasyon saptanan hasta kardiyolojiye
danisilarak tedavisi diizenlendi. Takibinde genel durumu
kotiilesen CRP degeri 105°ten 139’a (mg/dl), ferritin degeri
1281 (ng/dl)’den 1650’ye yiikselen hastada piperasilin-tazobak-
tam kesilerek, ertapenem (1x1g)’e gegildi. Hastane yatisinin
onuncu giiniinde yutma giicligl, ses kisikligi tarifleyen
hastanin agiz i¢i mukozasinda psédomembrandz yapilar /beyaz
plaklar saptandi (Resim 2a).

Resim 2a-b: Dil iizerinde psodomembrandz plaklar ve PA akciger grafisinde
bilateral infiltrasyonlar

Dermatolojiye danisilan hastaya oral kandidiazis tanisiyla oral
flukanazol ilk hafta; haftada 3 giin 200 mg 1x1, sonrasinda
haftada bir 200 mg 1x1 lezyonlar gecene kadar ve nistatin
gargara (4x1,5 damlalik) 3 hafta kullanmasi o6nerildi. Bu
tedavilerle hastanin sikayetleri geriledi. Hasta yattigi siire
boyunca nazal oksijen ile takip edildi, toplamda 920 mg metil-
prednizolon aldu.

Olgu 3:

Hastanemize basvurusundan 6nce yakin temasli olmasi nedeni-
yle karantinaya alinan ve semptom gelismesi {izerine nazofaren-
geal siirtintiide rRT-PCR SARS-CoV-2 pozitif saptanan ve 5
giin favipiravir kullanan hasta; ates ve nefes darliginin devam
etmesi lizerine hastanemiz acil servisine basvurmus, hipoksi
saptanmast {izerine servisimize yatirildi. Ozgegmisinde KOAH,
konjestif kalp yetmezligi, mitral kapak replasmani ve hipertiroi-
di vardi. Posteroanterior (PA) akciger grafisinde sol akciger iist
ve orta zonlarda yeni gelisen infiltrasyonlar tespit edildi.
C-reaktif protein (CRP) 208 mg/L olmasi iizerine hastaya piper-
asilin-tazobaktam (3x4,5gr), deksametazon (1x6mg), tedavileri

1571



baslandi. Hasta nazal oksijen ile takip edildi. Yatisinin yedinci
giiniinde yemek yerken dilinde ve yutma sirasinda agrisi olan
hastanin muayenesinde ag1z i¢i mukozasinda psodomembrandz
yapilar /beyaz plaklar tespit edildi (Resim 3).

Resim 3a-b: Agiz i¢i mukozasinda beyaz plaklar ve PA’akciger grafisinde sol
akciger iist ve orta zonlarda infiltrasyon

Dermatolojiye danisilan hastaya oral kandidiazis tanisiyla oral
flukanazol ilk hafta; haftada 3 giin 200 mg 1x1, sonrasinda
haftada bir 200 mg 1x1 lezyonlar gegene kadar ve nistatin
gargara (4x1,5 damlalik) 3 hafta kullanmasi 6nerildi. Bu tedavi-
yle hastanin sikayetleri geriledi. Hasta yattig1 siire boyunca
toplam olarak 320 mg metilprednizolon aldi.

Olgu 4:

Nazofarengeal siiriintiide rRT-PCR SARS-CoV-2 pozitif
saptanip, filyasyon ekiplerince favipravir baglanan 58 yasindaki
erkek hasta, sikayetlerinin gegmemesi, nefes darliginin artmasi
ve hipoksi gelismesi tizerine dis merkezde yatarak favipravir,
moksifloksasin, metilprednizolon ve enoksaparin tedavisi
almis. Genel durum bozuklugu, nefes darlig1 ve hipoksi olmasi
tizerine servisimize nakil alindi. Hastanin yatis PA akciger
grafisinde her iki akcigerde yaygm infiltrasyonlar izlendi.
Piperasilin-tazobaktam (3x4,5gr), metilprednizolon (1x40mg)
enoksaparin (2x0.6) baslandi.

Hastanin yatisinin dokuzuncu giiniinde PA akciger grafisinde
infiltrasyonlar1 devam ettigi i¢in istenen balgam mantar
kiiltiiriinde candida albicans iiredi. Intravendz flukanazol
1x200mg eklendi. Intravendz flukanazol 3 giin, 3 giinden sonra
da bu tedaviye oral olarak devam edildi. Flukanazol tedavisi 14
gline tamamlanarak kesildi. Bu tedaviler ile genel durumu
diizelen, balgami kalmayan, oksijen ihtiyaci azalan hasta tabur-
cu edildi. Hasta yattig1 siire boyunca toplam olarak 420 mg
metilprednizolon aldi (Resim 4).
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Resim 4: PA akciger grafisinde bilateral yaygin infiltrasyonlar.

TARTISMA

Bilindigi gibi lenfositler immiin homeostasisin ve mikrobiyal
invazyona kars1 savunma cevabinin stirdiiriilmesinde belirleyici
rol oynayan hiicrelerdir. Covid-19 saptanan hastalarda lenfope-
ninin oral kandidiyazis veya Pneumosistis Jiroveci gibi
sekonder mantar enfeksiyonlarinda anahtar rol oynadigi
diisiintilmektedir (3,4). Sundugumuz olgularda Covid- 19° a
sekonder lenfopeni mevcuttu (Tablo I).

Tablo I: Olgularin sonuglari

Klinik dzellikler Olgu -1 Olgu - 2 Olgu -3 Olgu-4
Kandida saptanan yatiy | 16 12 7 9
giinii
Hastanede kalinan giin | 33 18 9 27
sayist
Ko-morbidite DM, HT, DM, AF KKY, yok
brongektazi, KOAH,
KOAH, ritm Hipertiroidi,
bozuklugu MVR
Kullanilan antifungal Flukanazol Flukanazol, Flukanazol, | Flukanazol
Nistatin Nistatin
Solunumsal destek HFNO, Nazal oksijen | Nazal oksijen | Nazal
Rezervuarl oksijen
maske
Laboratuar clan
Beyaz Kiire 5920 20370 9220 13880
(x1073/uL)
Nétrofil 3630 19230 7620 13140
Lenfosit 1770 450 740 320
Eozinofil 0 0 10 0
Glukoz 390 380 130 130
AST 23 47 85 42
ALT 8 32 38 152
CRP 68 341 208 0,36
Toplam steroid dozu* | 778 920 320 420
*Metilprednizolon es degeri olarak hesaplanmigtir.
DM:Diyabetes Mellitus,HT:Hipertansiyon,AF:Atriyal Fibrilasyon,KOAH:Kronik

Obstriiktif Akciger Hastaligi, KKY:Konjestif Kalp  Yetmezligi, MVR:Mitral ~ Valf
Replasmani, AST:Aspartat Transsminaz,ALT:Alanin Aminotransferaz, CRP:C-Reaktif
Protein, HFNO:Yiiksek Akimli Nazal Oksijen
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Candida albicans, siklikla insan viicudunun normal mikroflor-
asinda bulunan firsatg1 bir patojen olup orofarengeal kandidia-
zise neden olan en 6nemli tiirdiir (>% 80). Bununla birlikte, C.
tropicalis, C. glabrata, C. parapsilosis, C. krusei ve C. dublinien-
sis gibi albicans dis1 tiirlerin de bu enfeksiyona katkida bulun-
dugu bilinmektedir (5). Hastalarda lokal rahatsizlik, tat degigik-
likleri, ag1z i¢inde yanma, glossodinya, disfaji ve /veya nefes
almada gii¢liik gibi sikayetler olabilir (6).

Olgularimizdan ikisinde disfaji ve glossodinya semptomlari
olmast iizerine, oral kavite muayenesi ile oral kandidiyazis
saptandi. Yapilan bir ¢aligmada hastanede yatan 1059
Covid-19’lu  hastanin  53’tinde  (%5) oral kandidiyazis
saptandig1 ve oral kandidiyazisin Covid-19 semptomlar1 basla-
masindan sonra ortalama 8 giin iginde goriildiigi bildirilmistir
(6). Biz de bir ay i¢inde hastanede yatarak takip ettigimiz 40
Covid-19’lu hastanin ikisin de oral mukozada eritemli pseudo-
membrandz beyaz plaklar saptadik. Hastaneye yatisin yedi ve
onuncu giinlerinde goriilen bu lezyonlar oral kandidiyazis
olarak degerlendirildi.

Iki hastamizin ise balgam kiltiiriinde hastane yatisinin on altinci
ve dokuzuncu giinlerinde candida albicans iiremesi saptandi.
Kan ve diger steril viicut alanlar1 digindaki kiiltiir iiremeleri
cogu kez kolonizasyonu yansitmakla beraber antifungal tedavi-
yle hastalarimizin klinikleri ve laboratuvar sonuglarmnin
diizelmesi kandida enfeksiyonunu diisiindiirmektedir. Invaziv
kandida enfeksiyonunu tanimlamak i¢in bazi skorlama sistem-
leri (candida skoru, ostrosky klinik prediksiyon kurali) gelistir-
ilmigse de, bu skorlama sistemleri daha ¢ok yogun bakimda
izlenen ve cerrahi dykiisii olan hastalar igindir. Covid-19 enfek-
siyonu tiim diinya i¢in yeni bir durum olup kandida enfeksiy-
onunu kolonizasyondan ayirmak i¢in yeni skorlama sistemler-
ine ihtiya¢ oldugunu diisiinmekteyiz.

Covid-19 nedeni ile immiinsiipresyon riski olan ve uzun siire
hospitalize edilen hastalarda yukarida bahsedilen semptomlarin
sorgulanmasi, oral kavite muayenesi ve antibiyoterapiye
ragmen enfeksiyon parametrelerinde gerileme olmayan hasta-
larda ise balgam kiiltiiri alinmasi firsat¢1 enfeksiyonlara karsi
morbidite ve/veya mortaliteyi azaltmada oldukg¢a dnemlidir.

Cornistein ve arkadaslarmimn yaptig1 ¢alismada, Candida spp.
izolasyonu icin en onemli risk faktorleri antibiyotik tedavisi,
steroid tedavisi ve yogun bakimda takip olarak saptanmustir (7).
Bu veriler 15181inda Covid-19 nedeniyle takip edilen hastalarin
da bu risk faktorlerine sahip olmasi nedeniyle kandida enfeksiy-
onlarma yatkin olduklarma dikkat ¢gekmek istemekteyiz.

Hasta Onami:
Olgulardan yapilacak olan prosediirler i¢in bilgilendirilmis
onam formu alimustir.

Yazar Katkilari:

Calismanin konsepti ve dizayni: DK, BBB, verilerin toplan-
mast, yorumlanmasi: DK, BBB, NM, MT, makalenin yazilimi:
DK, BBB, NM, MT, literatiir arastirmasi: DK, BBB, NM, MT
Kritik, gdzden gecirme: DK, BBB

Cikar Catismasi:
Yazarlarin beyan edecek ¢ikar ¢atigmasi yoktur.

Finansal Destek:
Yazarlar bu ¢alisma igin finansal destek almadiklarint beyan
etmislerdir.

Sunuldugu Kongre:

Bu ¢alisma 17-21 Kasim 2021 tarihleri arasinda Antalya’da
yapilan Toraks Dernegi 24.Y1llik Ulusal kongresinde e-poster
olarak sunulmustur.
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Isolated Displaced Glenoid Fracture Caused
by Minor Trauma: A Case Report

Minér Travmanm Neden Oldugu Izole Deplase
Glenoid Fraktiiri: Bir Olgu Sunumu

ABSTRACT

The glenoid is a shallow structure in the shoulder joint, facing the humeral head and located
lateral to the scapula. Glenoid fossa intra-articular fractures account for only 1% of scapular
fractures and are associated with high-energy trauma. An 84-year-old female patient admitted to
the emergency department with the complaint of pain in her left arm and inability to move her
arm as a result of falling over her shoulder from her own level. On the shoulder radiograph of the
patient, a suspicious area that could be a fracture in the glenoid rim was observed. Computer
tomography revealed a displaced fracture line starting from the glenoid rim and extending to the
medial wall of the scapula. Velpeau bandage was applied to the patient. Elderly female patients
should be carefully examined and necessary imaging should be performed, even if they are
exposed to a low-energy trauma to the shoulder girdle (such as falling from one's own level).
Computed tomography, which is one of the advanced imaging methods, should be applied when
a suspicious image of a glenoid fracture is found on the radiography.

Key Words:
Scapular fracture, Isolated glenoid fracture, Emergency department, Minor trauma

0z

Glenoid, omuz ekleminde humerus basma bakan ve skapulanin lateralinde yer alan sig bir
yapidir. Glenoid fossa eklem i¢i kiriklari, skapular kiriklarin sadece %1'ini olugturur ve yiiksek
enerjili travma ile iligkilidir. Kendi seviyesinden omzunun lizerine diismesi sonucu sol kolunda
agr1 ve kolunu hareket ettirememe sikayeti ile 84 yasinda kadin hasta acil servise basvurdu.
Hastanin omuz grafisinde glenoid rimde kirik olabilecek siipheli bir alan izlendi. Bilgisayarli
tomografide glenoid kenardan baslayan ve skapula medial duvarina uzanan deplase bir kirik hattt
izlendi. Hastaya Velpeau bandaji uygulandi. Yagh kadin hastalar, omuz kusagima diisiik enerjili
bir travmaya (kendi seviyesinden diisme gibi) maruz kalsalar dahi dikkatle muayene edilmeli ve
gerekli goriintiileme yapilmalidir. Gelismis goriintiileme yontemlerinden biri olan bilgisayarli
tomografi, radyografide siipheli glenoid kirig1 gorintisii bulundugunda uygulanmalidir.

Anahtar Kelimeler:
Skapula fraktiirii, izole glenoid fraktiirii, Acil servis, Mindr travma
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INTRODUCTION

The glenoid is a shallow structure in the shoulder joint, facing
the humeral head and located lateral to the scapula. The gleno-
humeral joint is a complex joint with low stability. The shoulder
ligaments and rotator cuff muscles provide most of the joint
stabilization (1). Fractures of the scapula are rare and occur in
less than 1% of all fractures and only 3% to 5% of shoulder
girdle injuries (2). Glenoid fossa intra-articular fractures
account for only 1% of scapular fractures and are associated
with high-energy trauma (3).

Since the scapula is surrounded and protected by thick skeletal
muscles, it is very difficult to damage. Scapular fractures,
including the glenoid, occur secondary to high-impact blunt
trauma and are generally associated with injuries to other
anatomical adjacent structures (4). Fractures caused by low-en-
ergy trauma are only seen in anterior shoulder dislocations
associated with glenoid rim and avulsion fractures (2).

Cases of scapula fractures occurring with various mechanisms
have been reported before. In this article, we present a case of
isolated glenoid fracture caused by a minor trauma such as
falling from one's own level.

CASE REPORT

An 84-year-old female patient admitted to the emergency
department with the complaint of pain in her left arm and inabil-
ity to move her arm as a result of falling over her shoulder from
her own level. On physical examination, the patient could not
actively abduct, turn her shoulder inward or outward, and he felt
severe pain when these movements were passively performed.
The patient's peripheral pulses were intact and equal. The
patient's sensory examination was normal. It was observed that
there was no loss of flexion and extension strength at the wrist
and metacarpophalangeal joint level of the patient.

On the shoulder radiograph of the patient, a suspicious area that
could be a fracture in the glenoid rim was observed (Figure 1).

Figure 1: Shoulder radiograph: black arrow points to suspected fracture of
glenoid rim.

Then, joint computed tomography (CT) was performed on the
patient. CT revealed a displaced fracture line starting from the
glenoid rim and extending to the medial wall of the scapula
(Figure 2-3).

Figure 2: Joint CT coronal section: Displaced glenoid fracture.

Figure 3: Joint CT horizontal section: Displaced glenoid fracture scapula
extends to medial edge.
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The patient was consulted to the orthopedic surgeon. Velpeau
bandage was applied to the patient. The patient was given
analgesic treatment. Orthopedic outpatient control was recom-
mended to the patient.

DISCUSSION

A patient with a fracture of the scapula usually complains of
pain and limitation of shoulder motion. Swelling and hematoma
formation in scapula fractures may be mild due to closed fascial
spaces. For this reason, the shoulder should be carefully exam-
ined in order not to miss the scapula fracture (5). Although our
patient had similar complaints, there was no hematoma or swell-
ing. Therefore, we resorted to radiological imaging methods.
X-ray helps reveal glenoid fractures. However, if intra-articular
involvement or severe displacement is suspected, use of
computed tomography (CT) is recommended, as it aids in
fracture classification and subsequent surgical decision (6).
Fractures of the scapula can first be divided into intra-articular
and extra-articular fractures. Classification for intra-articular
glenoid fractures created by Ideberg after a retrospective study
is shown in Table I (7).

Table I: Ideberg classification of glenoid fossa fractures.

Type Ia | Anterior rim fracture Severe comminution

TypeIb | Posterior rim fracture

Type Il | Fracture line through glenoid fossa exiting scapula laterally
Type III | Fracture line through glenoid fossa exiting scapula superiorly
Type VI | Fracture line through glenoid fossa exiting scapula medially
Type Va | Combination of types Il and IV

Type Vb | Combination of types Ill and IV

Type Vc | Combination of types II, Ill, and IV

Type VI | Severe comminution

1163
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According to this classification, our patient's fracture is type 4
fracture. The results of this study showed that female patients
with type 4 glenoid fractures had a mean age of 66 years and no
other skeletal damage was found in this type of fracture. The age
of the patient in our case is above this average. In addition, the
occurrence of isolated glenoid fracture in our patient is also
consistent with the literature.

It paves the way for fractures that can occur with such a minor
trauma in osteoporotic conditions in elderly female patients. As
a result of one study, 1/3 of elderly patients with fractures after
minor trauma were subsequently diagnosed with osteoporosis
(8). Our patient should be investigated in terms of osteoporosis
after fracture treatment. More studies should be conducted for
shoulder girdle fractures, especially isolated fractures, in the
geriatric population, where they are vulnerable to injury by
minor trauma.

CONCLUSION

Elderly female patients should be carefully examined and
necessary imaging should be performed, even if they are
exposed to a low-energy trauma to the shoulder girdle (such as
falling from one's own level). Computed tomography, which is
one of the advanced imaging methods, should be applied when
a suspicious image of a glenoid fracture is found on the radiog-
raphy.
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Cinsiyet Degisikliginin Adli Tip A¢isindan
Degerlendirilmesi: Dort Olgu Sunumu

Evaluation of Gender Change in Terms of
Forensic Medicine: Four Case Reports

0z

Kisinin sahip oldugu biyolojik cinsiyeti ile cinsel eylemleri ve tercihlerinin uyumlu olmamasi
halinde ¢esitli sorunlar ortaya ¢ikmaktadir. DSM-5’te, “cinsel kimlik uyumsuzlugu” veya “cinsiyet
hosnutsuzlugu” olarak ifade edilen tibbi tani; kisinin en az 6 ay siire ile deneyimledigi/ifade ettigi
cinsel kimligiyle, dogumda belirlenen cinsiyeti arasinda agik bir uyumsuzluk olmasidir. Kisilerin
yasamis oldugu bu uyumsuzluk ve catigma “transseksiialite” olarak da adlandirilmaktadir.
Ulkemizde, 4721 sayili Tiirk Medeni Kanunu’nun 40. maddesinde cinsiyet degisikligi ile ilgili
diizenleme yapilmustir. Bu ¢alismada, Anabilim Dali Bagkanligimiza adli makamlar vasitasiyla
cinsiyet degisikligi acisindan gonderilen 4 olgu sunulacak olup ilgili kanunun eksiklerinin tartigil-
masi amaglanmustir.

Cinsiyet degisikligi siireci uzun bir hazirlik donemi gerektiren, son derece zorlu ve karmasik tibbi
miidahaleleri i¢inde barmdiran, bu nedenle kisinin tam olarak aydinlatilmasini ve onamini gerek-
tiren, bilyiik oranda geri dontisiimsiiz bir siirectir. Hukuki siireci baglatabilmek i¢in gereken asgari
sartlar, hormon tedavisine hangi asamada baslanmasi gerektigi ve tedavinin ne kadar siirecegi,
mahkemeden herhangi bir izin almadan gergeklesen cinsiyet degisikligi ameliyatinin hukuki akibe-
tinin ne olacagi, resmi bir saglik kuruluna bagvurarak “cinsiyet degistirme ameliyatlarinin usuliine
uygun olarak yapildigini ve sonuglandigini” belirten rapordaki ameliyatlardan nelerin kast edildigi,
bu husustaki tartismali konulardandir. Tiirk Medeni Kanunu’nda yer alan cinsiyet degistirme ile
ilgili madde oldukga ayrintili olmakla birlikte uygulamada yasanilan giicliiklerle ilgili tip ve hukuk
mensubu iiyelerin isbirligi ile olusacak yeni bir ek diizenlemeye ihtiya¢ duyuldugu agiktir.

Anahtar Kelimeler:
Cinsiyet degisikligi, Transsekstalite, Adli tip

ABSTRACT

Problems arise if the individual's biological sex is incompatible with his or her sexual actions and
preferences. In the DSM-5, medical diagnosis, referred to as "gender identity dissonance" or
"gender discontent” indicates a mismatch between the sexual identity that an individual experienc-
es/expresses for at least six months and the gender determined at birth. This disharmony and
conflict experienced by individuals is also called "transsexuality". This study therefore aims at
discussing the deficiencies of Article 40 of Turkish Civil Code No. 4721 based on case reports. This
study presents four cases in terms of gender reassignment submitted to our department.

Gender reassignment process is an irreversible process that requires a period of preparation,
involves extremely challenging and complex medical interventions, and therefore requires clarifi-
cation of the individual. Among controversial issues are the minimum requirements for initiating
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the legal process, at what stage hormone therapy should begin
and the duration of the treatment, the legal consequence of gender
reassignment surgery conducted without court authorization,
clarification about the surgeries in the report stating the “duly
performance and conclusion of gender reassignment surgeries”
by applying to an official health committee. Although the article
on gender reassignment in Turkish Civil Code is quite detailed, it
seems clear that there is a need for a new additional regulation to
be formed in collaboration with the members of medicine and law
regarding the challenges in practice.

Key Words:
Gender reassignment, Transsexuality, Forensic medicine

GIRIS

Cinsiyet, erkek ve kadin arasindaki biyolojik farkliligi, cinsiyet
degistirme ise bir kadinin erkege, erkegin ise kadina doniismesine
imkéan tantyan tibbi midahaleleri ifade etmek igin kullanilan
kavramlardir (1). Cinsel kimlik, cinsiyet degistirme kavrami ile
yakin iliski i¢inde olan bir diger kavramdir. Cinsel kimlik; biyolo-
jik cinsiyet, cinsellik ve cinsel tercih (cinsel yonelim) unsurlarin-
dan olusmaktadir (2). Biyolojik cinsiyet, bir kisinin erkek veya
kadin olarak dogmasidir. Cinsellik, kisinin cinsiyetine bagli
olarak gelisen, hukuki ve sosyal boyutlari olan ve aktif
davraniglarla gergeklestirilen eylemlerdir (3). Cinsel tercih
(yonelim) ise, bireyin cinselligi veya erotik ve romantik ilgilerini
herhangi bir cinsiyete yonlendirmesi ya da herhangi bir cinsiyet
tarafindan cinsel olarak uyarilmasidir (4,5). Kisinin, sahip oldugu
biyolojik cinsiyeti ile cinsel eylemleri ve tercihlerinin uyumlu
olmamast halinde ¢esitli problemler ortaya ¢ikmaktadir.
DSM-5’te, “cinsel kimlik uyumsuzlugu” veya “cinsiyet hosnut-
suzlugu” olarak ifade edilen tibbi tani; kisinin en az 6 ay siire ile
deneyimledigi/ifade ettigi cinsel kimligiyle, dogumda belirlenen
cinsiyeti arasinda agik bir uyumsuzluk olmasidir (6,7). Kisilerin
yasamis oldugu bu uyumsuzluk ve catigma “transseksiialite”
olarak da adlandirilmaktadir (4,8,9).

Ulkemizde Cinsiyet Degisikliginin Hukuki Boyutu

Cinsiyet Degisikligi Izni Icin Bagvuracak Kigide
Gerekli Sartlar

Cinsiyet degistirme, kadmin erkege veya erkegin kadina
dontistiiriilmesini saglayan tibbi ve hukuki iglemlere verilen
isimdir. Ulkemizde, cinsiyet degistirmeyle ilgili yasal diizenleme
4721 sayili Tiirk Medeni Kanunu (TMK) nun 40. maddesinde yer
almaktadir. Bu madde; cinsiyet degisikligine izin verilmesi ile
ilgili dava konusu ve cinsiyetin niifus kiitigiinde nasil degistiri-
lecegi seklinde ikiye ayrilmustir (4). Bu boliimde, cinsiyet
degistirme izni igin aranan basvuru sartlari detaylariyla agikla-
nacaktir.

1. Tiirk Medeni Kanunu’na gore izin i¢in basvuracak kisi sahsen
bagvuruda bulunmalidir. Kisiler akrabalari, arkadaslart veya
yasal temsilcileri araciligiyla basvuruda bulunamayacaktir.
Yargitay Hukuk Genel Kurulunun 25.12.2013  tarih,
2013/18-464 Esas-2013/1698 Karar sayili ilaminda, kisilerin
ikamet adresinin bulundugu bdlgedeki Asliye Hukuk Mahkem-

esine bizzat bagvurarak “cinsiyet degisikligine izin davasi”
acabilecegi, belirtilmistir (1,4).

2. Cinsiyet degistirmek isteyen kisi resit olmak, yani 18 yasini
doldurmus olmak zorundadir. Ayrica, kanun hiikmiinde
belirtilmese de kisiler, ayirt etme giicliniin varligina sahip
olmalidir (10). Tam ehliyetsizlilerin, ayirt etme giictiniin varlig
tamamiyla yok oldugundan, cinsiyet degistirme siirecini baslat-
malart miimkiin goéziikkmemektedir.

3. Kisi, bagvurdugu tarihte evli olmamalidir. Burada amag, evlilik
devam ederken kisinin cinsiyet degisikligine gitmesi durumunda
ailevi yapida olusabilecek sosyal, psikolojik ve hukuki sorunlarin
Oniine gegmek olarak disiiniilebilir. Diger yandan Kkisilerin
basvuru tarihinden 6nce evli veya ¢ocuk sahibi olmasi ise mahke-
meye basvurmasina engel nitelikte degildir (10).

4. Kisi, transseksiiel yapida olmalidir. Transsekstialite, kisilerin
hissettigi cinsel kimlik ile biyolojik cinsiyeti arasindaki uyum-
suzluk olarak tanimlanmaktadir (4,8,9). Transsekstiel yapidaki
kisiler sahip oldugu cinsiyeti reddederek diger cinsiyetin
ozelliklerini benimsemektedir (11). Bu alanda, transvesti
kavramii agiklamak isteriz. Transvesti, cinsel haz alma amacty-
la, karst cins gibi giyinme ve davranma isteginde bulunan
bireylere verilen isimdir. Bu bireyler, bedenlerinden (cinsiyetin-
den) hosnutsuz degildir ve bu farklilik ile transseksiel birey-
lerden ayrilmaktadir (12).

5. Kisiler, yasal mevzuata gére bir Universite ya da Egitim ve
Arastirma Hastanesinden “kisinin transseksiiel yapida oldugunu
ve cinsiyet degisikliginin ruh saglig1 agisindan zorunlu bulun-
dugunu gosteren” resmi saglik kurulu raporunu almalidir.
Igerisinde Ruh Saghg1 ve Hastaliklar1, Uroloji, Kadin Hastaliklari
ve Dogum, Plastik, Rekonstriiktif ve Estetik Cerrahi, Adli Tip ve
Endokrinoloji uzmanlarmnin bulanabilecegi bir kurul tarafindan
kisiler mevcut tibbi bulgular ve kisisel faktdrlere gore 6 ay-2 yil
arasi siire boyunca, aralikli takiplerle izlenerek bu raporlar
alabilmektedir (4). Saglik kurulu niteligi tagimayan, belirtilen
hastaneler digindaki yerlerden aliman ve tek bir hekimin imzasi
bulunan raporlar bu kapsamda degerlendirilmemektedir (13).
Saglik kurulunda bulunan hekimlerde, bireyin cinsiyet degisikligi
stireci hakkinda yeterince aydmlandigina ve bu aydinlanmaya
riza gosterdigine dair yeterli kanaat olusmalidir (1).

20 Mart 2018 tarih ve 30366 say1li Resmi Gazete’de yayimlanan,
29 Kasim 2017 T. 2017/130 Esas ve 2017/165 Karar sayili
Anayasa Mahkemesi karar ile kanun maddesinde daha 6nceden
yer alan ve izin i¢in gerekli sartlardan biri olan “lireme yetenegin-
den siirekli bigimde yoksun bulunmasi” ibaresi kaldirtlmigtir
(14).

Hormon Kullanum: ve Cinsiyet Degistirme Ameli-
yatlar:

Her ne kadar kanun hiikmiinde hormon kullaniminin ne zaman
baslamasi gerektigi belirtilmese de, psikolojik gdzlemin yeterli
seviyeye geldigine kanaat edilmesi halinde, kisilerin hormon
terapisi i¢cin Endokrinoloji uzmanma sevk edilmesi en uygun
yaklagim olacaktir. Hormonlarin doktor kontroliinde verilmesi
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onem arz etmektedir. Aksi durumda, hatali kullanima bagli organ-
larin fizyolojik islevlerinde geri doniisii zor olabilen ciddi zararlar
meydana gelebilecektir (9). Mevcut sartlar1 tagtyan ve bu durumu
belgeleyen kisiler, mahkemenin izni dogrultusunda tibbi yontem-
lere uygun cinsiyet degisikligi ameliyatlarini olabilecektir (13).
Cinsiyet degisikligi ameliyatlar1 biiylik oranda geri doniisii
olmayan, birtakim riskleri i¢inde barindiran, karmasik ve
zahmetli iglemlerdir. Bu ameliyatlart gerceklestirecek uzman
hekimler yeterli olanaklara sahip olmali ve kisilerin anatomik
yapisi, endokrinolojik durumu, psikiyatrik degerlendirmeleri,
takip ve tedavilerini g6z oniinde bulundurmalidir. Her tiirlii tibbi
miidahaleden o6nce kisilerden mutlaka aydinlatilmis onam
alinmalidir (1,4,8).

Cinsiyet Degistirme Ameliyatlarindan Sonra
Yapilacaklar

Kanunda yer aldig1 sekliyle, tiim ameliyat ve tedavilerini bitirdik-
ten sonra kisiler, resmi bir saglik kuruluguna bir daha bagvurarak
durumunun belgelenmesini ister. Bu raporda, “cinsiyet
degistirme ameliyatlarmin usuliine uygun olarak yapildig1 ve
sonuglandigr” belirtilmelidir. Kanunda, cinsiyet degistirme
ameliyatlarindan hangisi ya da hangilerinin yapilmasi durumun-
da, ameliyat siirecinin sonuglanacagindan ise bahsedilmemistir.
Kisiler bu raporu mahkemeye sunduklarinda, mahkeme tarafin-
dan niifus kaydmin diizeltilerek cinsiyet degisikliginin niifus
siciline islenebilecegine karar verilebilmektedir (4,10).

OLGU SUNUMLARI

Calismamizda, Anabilim Dali Bagkanligimiza adli makamlar
vasitastyla cinsiyet degisikligi agisindan gonderilen 4 olgu
sunulacaktir. Kisilerin kimlik bilgilerine yer verilmemekle birlik-
te, kisilerden sozlii ve yazili olarak aydinlatilmis onam alinmistir.
Onam kapsaminda, kisisel bilgilerin gizliligi ¢ercevesinde bilim-
sel caligma icin izin verdiklerine dair onam da yer almaktadir.

Olgu 1

Yirmi alt1 yasinda, kadindan erkege cinsiyet degisikligi i¢in adli
makamlarca tarafimiza yonlendirilen olgunun 2022 y1ili Ocak ay1
icerisinde alinan dykiisiinde; ¢ocukluk doneminde erkek
oyuncaklari ile oynadig, ilkokul-ortaokul dénemlerinde erkek
gibi hissettigi, ergenlik doneminde kadinlardan hoslandigini fark
ettigi, tiniversiteyi bitirdikten sonra 2019 yilinda (23 yasinda)
cinsiyet degisikligi amaciyla hukuki siireci baslattigi, hukuki
siire¢ basladiktan sonra transsekstiel yapida oldugunu ailesiyle
paylastig1 ve ailesinin tepkisel yaklasmadigi, 2020 yilinda (24
yasinda) mastektomi ameliyati oldugu, ayni yil igerisinde bir
tiniversite hastanesi psikiyatri bolimiinde 6 aylik takibinin
yapildigi ve takipleri sonucu diizenlenen raporla mahkeme
tarafindan cinsiyet degisikligi ameliyatlarina izin verildigi, daha
once hormon kullanimr olmayip mahkemenin cinsiyet degisikligi
ameliyatlar1 olma hususundaki izin kararindan sonra hormon
kullanmaya bagladig1 ve 11 aydir devam ettigi, bu zamana kadar
herhangi bir erkek partnerinin olmadigi, kisinin niifus kaydmin
diizeltilerek cinsiyet degisliginin niifus siciline islenebilmesi
amactyla ameliyatlarini tamamlama siirecinde oldugu, son olarak
04.01.2022 tarihinde laparoskopik histerektomi ve salpingo-
ooferektomi ameliyatini oldugu anlasilmaktadir.
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Fizik Muayene ve Psikiyatrik Degerlendirme

Yiiz elli sekiz cm boyunda, 56 kg agirhiginda, siyah kisa sagh
oldugu, erkek tipi killanmanin (sakal) ¢cenede olusmaya basladigi,
meme dokusunun bulunmadifi, ses tonunun erkeksi, mimik,
davranis ve hareketlerinin erkek dzellikleriyle uyumlu oldugu,
laporoskopik histerektomi ve salpingo-ooferektomi ameliyati
nedeniyle batin bolgesinde ameliyat kesi yerlerinin bandajla
kapatildigmin  goriildiigii, genital muayenesinde; kisi genital
cerrahi ameliyatini heniiz olmadigini ve genital organinin kadin
goriinimiinde oldugunu belirtmis olup genital muayeneyi kabul
etmedigi, anlagilmustir.

Kisinin Adli Tip Anabilim Dali Bagkanligimiza basvurdugu ve
transseksiiel yapida olup olmadig1 ve cinsiyet degisikliginin ruh
saglig1 agisindan zorunlu olup olmadiginin tespiti i¢in psikiyatri-
ye sevk edildigi, yapilan psikiyatrik muayenesinde; psikotik/nev-
rotik bulgu saptanmadig, psikiyatrik ilag raporu bulunmadigi ve
daha once psikiyatri bagvurusu olmadigi, genel goriiniimiiniin
sosyoekonomik durumu ile uyumlu bulundugu, konusma hizi,
ritmi, miktarmm normal, diisiince yapist ve bellegin olagan
oldugu, aktif suisidal/homisidal diisiince ve plani olmadigi, 6
aylik takibi sonucu kisinin transseksiiel yapida ve cinsiyet
degisikliginin ruh sagligi agisindan zorunlu olduguna karar
verildigi, anlagilmugtir.

Olgu 2

Otuz bir yasinda, erkekten kadma cinsiyet degisikligi i¢in adli
makamlarca tarafimiza yonlendirilen olgunun, 2021 yili Aralik
ay1 igerisinde alinan dykiisiinde; cocukluk déneminde kendini kiz
gibi hissettigi ve saglarmm kivircik ve uzun oldugu, ergenlik
doneminde erkeklerden hoslandigi ve erkekler ile sosyal iletisi-
minde kendini daha rahat hissettigi, kendini kadin cinsiyetinde
hissettigini fark ettigi andan itibaren ailesinden uzaklastigt,
2011-2013 yillar1 arasinda (21-23 yaslart) doktor kontrolii
olmadan eczaneden kendi imkanlarryla temin ederek hormon
kullanimina basladig1, 2012 yilinda (22 yasinda) mamoplasti,
2013 yilinda (23 yasinda) rinoplasti, 2016 yilinda (26 yasinda)
tekrar mamoplasti ameliyatlarint oldugu, 2019 yilinda (29 yasin-
da) cinsiyet ve kimlik degisimi i¢in resmi iglemleri baslattig,
2020 yilinda (30 yasinda) psikiyatri tarafindan takibe alindig1 ve
bu siireci tamamladigi, ayni yil ses degisikligi ameliyati oldugu,
2021 yili yaz aylarinda (31 yasinda) siirecin uzamast nedeniyle
yakin arkadagmin Onerisiyle cinsiyet degisikligi ameliyatlarini
olmak i¢in yurtdigina gittigi ve 1 ay boyunca kaldig1, orada kendi-
siyle bir kez psikiyatrik goriisme yapildigi ve bu goriisme sonucu
herhangi bir hukuksal siire¢ olmaksizin 6zel bir hastanede genital
cerrahi (penektomi, orsiektomi, vajinoplasti, klitoroplasti ve
vulvoplasti) ameliyatlart yapildigi, yaklasik 2 aydir (Kasim
2021°den itibaren) doktor kontroliinde hormon ilaci (oral estradi-
ol) ve ismini hatirlamadig1 vaginal krem kullandig1, bu zamana
kadar herhangi bir kadin partneri olmadig1, cinsiyet ve kimlik
degisimi siirecinin tamamlandig1, anlagilmustir.

Fizik Muayene ve Psikiyatrik Degerlendirme

Yiiz yetmis bes cm boyunda, 90 kg agirliginda, kahverengi uzun
sacgl, yiiz goriiniimii, mimik, davranig ve hareketlerinin kadin
ozellikleri ile uyumlu, ses tonunun kadinst oldugunun goriildiigii,
genital muayenede; vajen agikliginin dogal oldugu, penis bulun-
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madig1, testislerin palpe edilemedigi, anlasilmistir. Kisinin Adli
Tip Anabilim Dali Baskanligimiza basvurdugu ve transseksiiel
yapida olup olmadig1 ve cinsiyet degisikliginin ruh saglig agisin-
dan zorunlu olup olmadiginin tespiti igin psikiyatriye sevk
edildigi, yapilan psikiyatrik muayenesinde; psikotik/nevrotik
bulgu saptanmadig1, psikiyatrik ilag raporu bulunmadig1 ve daha
once psikiyatri bagvurusu olmadigi, genel goriiniimiiniin sosyoe-
konomik durumu ile uyumlu bulundugu, konusma hizi, ritmi,
miktarmin normal, diisiince yapist ve bellegin olagan oldugu,
aktif suisidal/homisidal diisiince ve plani olmadig, 6 aylik takibi
sonucu kisinin transseksiiel yapida ve cinsiyet degisikliginin ruh
saglig1 agisindan zorunlu olduguna karar verildigi, anlagilmistir.

Olgu 3

Yirmi alt1 yasinda, kadindan erkege cinsiyet degisikligi i¢in adli
makamlarca tarafimiza yonlendirilen olgunun, 2022 yil1 Ocak ay1
icerisinde alinan &ykiisiinde; ¢ocukluk doneminde erkek
oyuncaklari ile oynadig, kiiciik yaslardan itibaren kendini erkek
gibi hissettigi, ergenlik déneminde futbol ile ilgilendigi, 2020
yilinda (24 yasinda) ailesine transseksiiel yapida oldugunu soyle-
digi, ailesinin bu durumun farkinda oldugunu belirttigi, annean-
nesi haricindeki aile bireylerinin tepkisel yaklagmadigi, hukuki
stireci de bu dénemde baslattigi, kimligini 6zellikle tniversite
diplomas1 asamasinda sorun yasamamak icin degistirmek
istedigi, psikiyatrik takibi sonras1 2021 yilinda (25 yasinda) aldig1
raporla mahkeme tarafindan cinsiyet degisikligi ameliyatlart
olmasina izin verildigi, ayn1 yil icerisinde histerektomi ve salpin-
go-ooferektomi ameliyatlarin1 oldugu, mastektomi, ses tonu
degisimi ve estetik amagli ameliyatlarimi heniiz olmadigi, penil
protez ameliyatimni diistinmedigi (Tiirkiye’de olmak istemedigi),
hormon kullanmadigy, bir erkekle duygusal veya cinsel birliktelik
yasamadig1, muayene itibariyle hukuki siirecin tamamuyla bittigi,
kimlik degisimi siirecini tamamladig1r ve kimliginin iki hafta
sonra verilecegi, cinsiyet degistirme ameliyatlarini tamamlaya-
cagini belirttigi, anlagilmustir.

Fizik Muayene ve Psikiyatrik Degerlendirme

Yiiz altmis sekiz cm boyunda, 66 kg agirhiginda, siyah kisa saclt
oldugu, erkek tipi killanma goriilmedigi, kiiciik meme yapisina
sahip oldugu, mimik, davranis ve hareketlerinin erkek ozellikle-
riyle uyumlu oldugunun goriildigl, genital muayenesinde; dis
genital organlarin kadin goriiniimiinde oldugu, ameliyat yerinin
temiz oldugu, anlagilmustr.

Kisinin Adli Tip Anabilim Dali Baskanligimiza basvurdugu ve
transsekstiel yapida olup olmadig1 ve cinsiyet degisikliginin ruh
saghgi agisindan zorunlu olup olmadiginin tespiti igin psikiyatri-
ye sevk edildigi, yapilan psikiyatrik muayenesinde; psikotik/nev-
rotik bulgu saptanmadig, psikiyatrik ilag raporu bulunmadigi ve
daha once psikiyatri basvurusu olmadigi, genel goriiniimiiniin
sosyoekonomik durumu ile uyumlu bulundugu, konusma hiz,
ritmi, miktarmin normal, diisiince yapist ve bellegin olagan
oldugu, aktif suisidal/homisidal disiince ve plani bulunmadigi, 6
aylik takibi sonucu kisinin transseksiiel yapida ve cinsiyet
degisikliginin ruh sagligi agisindan zorunlu olduguna karar
verildigi, anlagilmustir.

Olgu 4

Kirk sekiz yasinda, erkekten kadina cinsiyet degisikligi i¢in adli
makamlarca tarafimiza yonlendirilen olgunun, 2022 yili Ocak ay1
icerisinde alman &ykiisiinde; ¢ocukluk déneminde oyuncak
bebeklerle oynadigi, temizlik ve yemek yapmay1 sevdigi, annesi-
nin kiryafetlerini giydigi, ergenlik doneminde erkeklerden
hoslandigim1 fark ettigi, ergenlikte meme gelisiminin oldugu,
viicudunda erkek tipi killanma olmadigi, 1996 yilinda (22 yagin-
da) cinsiyet degisikligi ameliyatlarini olabilmek i¢in bir hastan-
eye bagvurdugu, o donemde cinsiyet degistirme ameliyatlarini
olabilmek i¢in hukuki siire¢ gerekmedigini, farkli branslardan
hekimler tarafindan verilen heyet raporu ile bu ameliyatlarin
yapilabilmesinin miimkiin oldugunu belirttigi ve aldig1 rapor ile
1996 yilinda (22 yasinda) genital cerrahi (penektomi, orsiektomi,
vajinoplasti, klitoroplasti ve vulvoplasti) ameliyatlarini oldugu,
meme gelisimi oldugundan meme ameliyatt olmadigi, genital
cerrahi ameliyatlar1 sonrasi doktor kontroliinde 1 sene boyunca
(22-23 yas) hormon tedavisi aldigi, 2001 yilinda (27 yasinda)
ailesine siirecten bahsettigi fakat ailesinin transseksiiel yapida
oldugunu ¢ocuklugundan beri tahmin ettiginden ve bu ameliyat-
lart oldugunu da anladigindan tepkisel yaklasmadigi, 2005
yilinda (31 yasinda) niifus kaydmn diizeltilerek cinsiyet
degisliginin niifus siciline islenebilmesi amaciyla mahkemeye
basvuruda bulundugu fakat yurtdigina gitmesi ve bir siire orada
yasamasi nedeniyle stirece devam edemedigi, herhangi bir kadin
partneri olmadigi, kiginin niifus kaydmnmn diizeltilerek cinsiyet
degisliginin niifus siciline islenebilmesi amaciyla mahkemeye
basvuruda bulundugu ve tarafimiza yonlendirildigi, anlagilmustir.

Fizik Muayene ve Psikiyatrik Degerlendirme

Yiiz yetmis iki cm boyunda, 75 kg agirliginda oldugu, saglarinin
uzun ve sart, meme yapisi, yiiz goriiniimd, mimik, davranis ile
hareketlerinin kadin 6zellikleri ile uyumlu izlendigi, ses tonunun
erkege gore ince, kadina gore biraz kalin oldugunun goriildiigii,
dis genital muayenede; testis ve penis izlenmedigi, vulva ve
vajenin dogal izlendigi anlagilmistir.

Kisinin Adli Tip Anabilim Dali Baskanligimiza bagvurdugu ve
transseksiiel yapida olup olmadigi ve cinsiyet degisikliginin ruh
saglig1 agisindan zorunlu olup olmadigmin tespiti i¢in psikiyatri-
ye sevk edildigi, yapilan psikiyatrik muayenesinde; psikotik/nev-
rotik bulgu saptanmadigy, psikiyatrik ilag raporu bulunmadigy,
genel goriiniimiiniin sosyoekonomik durumu ile uyumlu bulun-
dugu, konusma hizi, ritmi, miktarinin normal, disiince yapisi ve
bellegin olagan oldugu, aktif suisidal/homisidal dislince veya
plant olmadigi, 01.02.2022 tarihindeki muayenesi itibariyle 6
aylik takibe alindig1, anlagilmustir.

TARTISMA

Ulkemizde cinsiyet degisimi icin adli makamlara basvuran birey
sayist giin gectikge artmaktadir (15). Cinsiyet degisikligi siireci
uzun bir hazirlik dénemi gerektiren, son derece zorlu ve karmagik
tibbi miidahaleleri i¢inde barindiran, bu nedenle kiginin tam
olarak aydinlatilmasini ve onamini gerektiren, biiyiik oranda geri
doniisiimsiiz bir siirectir. Ulkemizde, 4721 sayili TMK’nmn
madde (m.) 40 hitkkmii ile cinsiyet degisikligi ile ilgili diizenleme
yaptlmistir. Yiiriirlikte olan TMK m. 40 hiikmii, konuyu genel
hatlariyla diizenlemis olup c¢aligmamizda kanun maddesinin
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yetersiz kaldig1 konular tartisilacak ve ¢dziim Onerileri sunula-
caktir. TMK m. 40’a gore cinsiyet degistirme siirecinin agamalari
Sekil 1°de verilmistir.

Cinsiyet degisikligi izni bagvurusu icin gerekli sartlar

Transsekstiel yapida olup, cinsiyet degisikliginin ruh saglhg
agisindan zorunlulugunun belgelenmesi

18 yagini doldurmus
sahsi bagvuru oAk

Uygun bir cinsiyet degistirme ameliyati gerceklesip
gerceklesmediginin resmi saghk kurulu raporuyla dogrulanmasi

Mahkemece nifus sicilinde gerekli diizeltmenin yapilmast

Sekil 1: TMK madde 40’a gore cinsiyet degistirme siireci asamalari

Kanunda, kisilerin transseksiiel yapida olup cinsiyet degisikligi-
nin ruh saglig1 agisindan zorunlu oldugunu bir Universite ya da
Egitim ve Arastirma Hastanesinden aldiklart resmi saglik kurulu
raporuyla belgelemesi gerektigi, diizenlenmistir. Ancak raporu
verecek kurulun ka¢ hekimden ve hangi uzmanlik dallarindan
olusacagr diizenlenmemistir. Bu konuda hakime tanman takdir
hakki farkli uygulamalarin ortaya ¢ikmasina neden olmaktadir.

Kanunun ilgili maddesinde, hormon tedavisine ne zaman baslan-
mast gerektigi, tedavinin nasil ilerleyecegi ve ne kadar siirecegi
hususlari diizenlenmemistir. Calismamizdaki olgularda hormon
kullanim1 ve zamanlar1 arasinda farkliliklar gériilmektedir. Olgu
1’in cinsiyet degisikligi ameliyatlari olmak i¢in aldig1 mahkeme
izin kararindan sonra doktor kontroliinde, olgu 2’nin hukuki
stireci baglatmasindan yaklagik 7 yil once doktor kontrolii
olmadan arkadaslarinin 6nerisiyle eczaneden kendi imkanlariyla
temin ederek, olgu 4’iin ise genital bolge ameliyatlarindan sonra
1 sene boyunca doktor kontrolinde hormon kullandiklart
goriilmistiir. Olgu 3’lin ise, cinsiyet ve kimlik degisimi hukuki
stirecinin tamamlandigi halde henliz hormon kullanmadigi
anlagilmistir. Keskin ve ark.’lar1 psikososyal degerlendirme
yapildiktan sonra, tibbi ve ruhsal bir kontrendikasyon yoksa
hormon tedavisine baglanabilecegini, belirtmistir (16). Harry
Benjamin Uluslararast Cinsiyet Disforisi Dernegi’nin 2001
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yilinda yayinlanan 6. versiyonunda “cinsiyet kimligi bozuklugu”
tanis1 konulduktan sonra, hormon tedavisine baslanmadan 6nce 3
aylik, cerrahi oncesi de 12 aylik kesintisiz tam zamanl gergek
yasam deneyimi uygulanmasi; 2012 yilinda yayinlanan 7. versiy-
onunda ise bu 6l¢iit yerine sadece metoidoplasti veya falloplasti/-
vajinoplasti ameliyatlar1 dncesi hormon tedavisi ile birlikte 12
aylik cinsel kimlikle uyumlu cinsel rolde yasanmasi olgiitii
getirilmistir (17-19).

Calismamizda yurtdigina giderek cinsiyet degistirme ameliyat-
larin1 olan olgu 2’de goriilen, mahkemeden herhangi bir izin
almadan gergeklesen cinsiyet degisikligi ameliyatinin hukuki
akibetinin ne olacagi, farkli bir tilkede ameliyat olan bireyin
cinsiyetinin niifus kitiigiinde degistirilmesini talep ettiginde
mahkemece nasil bir yol izlenmesi gerektigi hususlar
giiniimiizde halen tartisilmaktadir. Tirk Medeni Kanunu’na
cinsiyet degisikligi kavrami girmeden dnce, Yargitay tarafindan
verilen kararlarda, bir sekilde cinsiyet degisikligi ameliyati
geciren kisinin niifus sicilinde farkli gorlinen cinsiyetinin
degistirilmesi kabul edilmemis, ancak tedavi amagh ve diger
amaglarla cinsiyet degisikligi ameliyatlarnin  birbirinden
ayrilmasi gerektigi, bildirilmistir (20). 12.05.1988 tarihinde 3444
sayili Kanun ile eklenen madde ile cinsiyet degisikligi Tiirk
Hukuku’na girmistir. Yapilan diizenlemede, dogumdan sonra
meydana gelen cinsiyet degisikliginin asgari saglik kurulu raporu
ile belgelendirilmesi halinde, niifus sicilinde gerekli diizeltmenin
yapilacag belirtilmis olup cinsiyet degisikliginin hangi sartlarda
ve hangi amaglarla yapilacagi ise diizenlenmemistir. Bu durum,
cinsiyet degisikliginin higbir on sarta baglanmamasina ve kisinin
keyfine gore yaptiracagi cinsiyet degisikliklerine de izin verilme-
sine neden olmusg, mahkemeleri onay makami haline getirmistir
(13). TMK’nin yiiriirlige girmesinden sonra, izin karari almadan
cinsiyet degistirme ameliyati gegiren ve niifus kaydindaki
cinsiyetini ve adini degistirmek isteyen kisi tarafindan agilan
davada yerel mahkemece verilen kararm temyiz incelemesini
yapan Yargitay, talebin esasen TMK madde 40/fikra I hiikkmii
geregince cinsiyet degisikligine izin istemini de icerdigini
belirterek, davacinin transseksiiel yapida olup olmadiginin,
cinsiyet degisikliginin ruh saghgi acisindan zorunlu bulunup
bulunmadigmin bir Universite veya Egitim ve Aragtirma Hasta-
nesinden alinacak raporla saptanmasindan sonra izin istegi
konusunda bir karar verilmesi gerektigine isaret etmistir (21).
Doktrinde savunulan farkli bir goériise gore, izin almaksizin
ameliyat geciren Kisilerin basvurulari lizerine TMK madde
40/fikra 1 hiikmiinde aranilan sartlarin varligi saptandiginda,
niifus sicilinde gerekli diizeltmenin yapilmasina karar verilmesi-
nin uygun olacagidir (22). Kanunda yer aldigi sekliyle tim
ameliyat ve tedavilerini bitirdikten sonra kisiler, resmi bir saglik
kurulusuna bir daha bagvurarak “cinsiyet degistirme ameliyat-
larinin usuliine uygun olarak yapildigimi ve sonuglandigini”
belirten rapor almalidir. Kanunda, cinsiyet degistirme ameliyat-
larindan hangisi ya da hangilerinin yapilmasi durumunda ameli-
yat siirecinin sonuglanacagindan ise bahsedilmemistir. Yerel
mahkemenin davacinin niifus kaydinda cinsiyet ve kimlik
degisimi istedigini erkek dis genital organlarina sahip olmadigi
gerekgesiyle reddetmis oldugu bir olguda; Yargitay yapilan
ameliyatlarin cinsiyet degisikligi igin yeterli olmadigia, plastik
cerrahi uzmanindan alinan raporda “davacinin kadimn cinsiyetin-
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den erkek cinsiyete gegebilmesi i¢in gerekli ameliyatlardan
birincisini oldugu, cinsiyet degisiminin ikinci agama ameliyatinin
hastaya erkek cinsel organinin takilmas: oldugu, bunun tibbi
acidan miimkiin oldugu” belirtildiginden kisiye ameliyatlarin
ikinci agamasinin tibbi yontemlere uygun olarak yapilmasi ve
bunu “resmi saglk kurulu raporu” ile belgelemesi i¢in imkan
taninmasi, bu nedenle yerel mahkemenin verdigi red kararinin
bozulmasina karar vermistir (23). Erkek cinsel organi takilmadan
niifus kaydinda cinsiyet ve kimlik degisimi mahkeme tarafindan
onaylanan transseksiiel erkek olgumuzda ve sahadaki birgok
uygulamada ise bu durum farklilik gostermektedir. Avrupa Birligi
iilkelerinde, cinsiyet degisikligi siireglerinde farkli uygulamalar
goriilmektedir. Malta, irlanda, Belcika, Danimarka, Hollanda,
Liiksemburg, Norveg ve Portekiz’de kisilere kendi kaderini tayin
etme hakki taninmig ve herhangi bir tibbi siire¢ gegirme (ameli-
yat, hormon kullanimi gibi) veya kisinin transseksiiel olduguna
iliskin tibbi bir taninin konulmasi zorunlu tutulmamigtir. Maca-
ristan ve Ingiltere’de, tercih edilen cinsiyetin mahkemece kabul
edilmesi igin herhangi bir ameliyat veya hormon tedavisi sarti
aranmamustir ancak bu tlkelerde digerlerinden farkli olarak,
kisilerin bir hekim ya da klinik alaninda uzman psikolog karsisin-
da cinsiyet disforisinin ortaya koymasi istenmistir. Almanya,
Macaristan, izlanda, Italya, Polonya, Slovenya, Ispanya ve
Isveg’de bireylerin transseksiiel yapida olduguna dair konulmus
tibbi taninin varligi yeterli goriilmiis, bireyler ameliyata zorlan-
mamistir. Bu tilkelerden bazilarinda bir cerrahi miidahale sarti
aranmasa da kisilerin belirli stirelerle hormon tedavisi gormiis
olmasi sartt aranmugtir. Nispeten daha katr yaklasim gosteren
Letonya, Romanya, Slovakya, Giiney Kibris ve Cek Cumhuriyeti
gibi bazi tilkelerde ise kisiler, cinsiyet degistirebilmek igin cerrahi
ameliyatlara mecbur birakilmistir. Arnavutluk, Azerbaycan,
Makedonya ve Kosova gibi sinirli sayidaki dlkelerde ise
transsekstiel bireylerin kimliklerindeki cinsiyetlerini degistirmel-
erine izin verilmemektedir. Bes Avrupa iilkesinde ise (Bulgar-
istan, Kibris, Letonya, Litvanya ve Lihtenstayn) sasirtict sekilde
cinsiyet degisikligi ile ilgili hazirlanmis yasal diizenleme mevcut
degildir (9,24,25).

ONERILER ve SONUC

1- Hastanelerde goriilen farkli uygulamalarm o6ntine gegmek,
kisilerin takip ve tedavilerinin daha saglikli sekilde ytiriitiilmesi
amactyla, “cinsiyet degisikliginin ruh saglig1 a¢isindan zorunlu
oldugunu” belirten saglik raporlarini diizenleyecek kurulun
igerisinde Ruh Saglig ve Hastaliklar1, Uroloji, Kadin Hastaliklari
ve Dogum, Plastik, Rekonstriiktif ve Estetik Cerrahi, Adli Tip ve
Endokrinoloji uzmanlarmin bulunmast,

2- Yanlis veya hatali hormon kullanimina bagli olusabilecek
fiziksel, psikososyal ve biyolojik etkilerin ve magduriyetlerin
onlenmesi amaciyla psikolojik gozleminin yeterli seviyeye
geldigine kanaat edilmesi halinde, en kisa siirede kisilerin
hormon tedavisi i¢in Endokrinoloji uzmanina sevk edilmesi ve bu
hormonlar1 doktor kontroliinde kullanmasi,

3- izin karar1 almadan cinsiyet degistirme ameliyati geciren ve
niifus kaydindaki cinsiyetini ve adin1 degistirmek isteyen kisile-
rin, izin i¢in gerekli sartlart saglamasi, yapilan ameliyatlarin
cinsiyet degisikligi acisindan uygun olup olmadigmnin uzman
hekimlerce degerlendirilmesi, kisilerin psikiyatri uzmani tarafin-
dan takip edilerek transseksiiel yapida olup olmadiginin ve
cinsiyet degisikliginin ruh saghg agisindan zorunlu bulunup
bulunmadigmnin bir Universite veya Egitim ve Arastirma Hasta-
nesinden alinacak raporla saptanmasindan sonra isteklerinin
yerine getirilmesi,

4- Hangi cinsiyet degistirme ameliyatlarinin yapilmast halinde
sirecin  sonuglanacagt kanunda agikga belirtilmediginden,
olusabilecek magduriyet ve farkli uygulamalarin oniine gegmek
i¢in, alaninda uzman hekimlerden goriis alinarak hangi cinsiyet
degistirme ameliyatlarmimn yapilmast halinde siirecin sonugla-
nacaginin tespit edilmesi hususlarmin, mevcut kanuni diizenlem-
elere ek maddeler getirilerek veya yeni yapilacak kanuni diizenle-
melerle agikca ifade edilmesi kanaatindeyiz.

Sonug olarak, konunun hassasiyeti de g6z dniinde bulundurularak
tip mensuplarinin konu hakkindaki hukuki bilgi diizeylerinin
artmasi gerekmektedir ve bu calismadaki amaglardan biri de
budur. Ayrica yargi siirecinin uzamasinin dniine gegilmesi ve bu
bireylerin konu hakkindaki bilgi diizeylerini artiracak faaliyetler
yapilmasinin da faydali olacag agiktir. Tiirk Medeni Kanunu’nda
yer alan cinsiyet degistirme ile ilgili madde olduk¢a ayrmtili
olmakla birlikte, uygulamada yasanilan giicliiklerle ilgili tip ve
hukuk mensubu iiyelerin isbirligi ile olusacak yeni bir ek diizenle-
meye ihtiya¢ duyuldugu agiktir.

Etik Komite Onay::

Bu aragtirma, ilgili tiim ulusal diizenlemelere, kurumsal politika-
lara ve Helsinki Bildirgesinin ilkelerine uygundur ve Akdeniz
Universitesi Tip Fakiiltesi Klinik Aragtirmalar Etik Kurulu
tarafindan onaylanmustir (16.02.2022 tarih, KAEK-25 sayili
karar).

Hasta Onam:

Tiim katilmcilarin  haklart korunmus ve Helsinki Dekla-
rasyonuna gore prosediirlerden dnce yazil bilgilendirilmis onam
alinmusgtr.

Cikar Catismasi:
Yazarlarin beyan edecek ¢ikar ¢atigmasi yoktur.

Finansal Destek:

Yazarlar bu g¢alisma i¢in finansal destek almadiklarini beyan
etmiglerdir.
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A Dramatic Surgical Technique for A Mis (Un)
diagnosed Breast Cancer: Toilet Mastectomy

Tanms1 Konulamayan/Atlanan Meme
Kanserinde Dramatik Bir Cerrahi Teknik:
Tuvalet Mastektomi

ABSTRACT

Treatment options in metastatic breast cancer are limited, and the general approach is treatment
with systemic chemotherapy. However, today, the survival of patients with advanced-stage breast
cancer can be extended with targeted therapies. Surgical treatment of the primary tumour called
toilet mastectomy is inevitable in cases of bleeding, infection, and advanced breast cancer with
skin involvement. This case report is aimed to present the diagnosis and treatment process of a
patient with advanced breast cancer who underwent toilet mastectomy.

Key Words:
Breast cancer, Mastectomy, Surgical procedures

0z

Metastatik meme kanserinde tedavi secenekleri sinirlidir ve genel yaklasim sistemik kemoterapi
ile tedavidir. Ancak giiniimiizde ileri evre meme kanserli hastalarm yasam siireleri hedefe
yonelik tedaviler ile uzatilabilmektedir. Tuvalet mastektomi ad1 verilen primer timdriin cerrahi
tedavisi, kanamali, enfeksiyonlu ve deri tutulumu olan ilerlemis meme kanseri durumlarinda
kaginilmazdir. Bu olgu sunumunda ileri evre meme kanserli ve tuvalet mastektomi yapilan bir
hastanin tani ve tedavi siirecinin sunulmasi1 amaglanmaktadir.

Anahtar Kelimeler:
Meme kanseri, Mastektomi, Cerrahi iglemler
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INTRODUCTION

Breast cancer is a severe health problem worldwide due to the
high estimated number of new cases (at 1st place with 11.7%)
and estimated deaths (at 5th place with 6.9%) (1). In the light of
the Cancer Statistics 2022 report of Siegel et al., 290.560 new
breast cancer cases are expected to be seen in the USA. In
addition, the same report also predicted that approximately
43.780 people would die due to breast cancer in the USA (2).

Breast cancer can be detected early due to advanced imaging
tools and widespread screening programs. According to screen-
ing programs, annual mammography control is recommended
for women over 40 (3). With the detection of the disease at an
carly stage, good oncological outcomes such as more prolonged LEft
disease-free survival and longer survival can be obtained. breast
However, in patients diagnosed in the advanced stages, both
treatment options are limited, and oncological outcomes are
poor.

Breast cancer treatment depends on the stage at diagnosis.
Surgery is usually the first type of treatment for breast cancer.
Surgery is usually followed by chemotherapy or radiotherapy
or, in some cases, hormone or targeted therapies. However,  Figure 1. Preoperative image of the tumour.
surgical treatment is recommended in the advanced stages after
chemotherapy and/or radiotherapy. In the presence of an
overgrowth of tumour tissue, invasion of the chest wall,
ulceration of the breast skin, discharge or bleeding, toilet
mastectomy, which is performed without adhering to oncologi-
cal principles, is committed to reducing the tumour burden and
improving the quality of the patients’ life (4).

No pathology was found in the laboratory, except for CA 15-3
elevation (56 U/ml [normal range: 0-30 U/ml]). In the breast
USG, there was a solid lesion with the dimensions of
150*100*50 mm, completely covering the left breast, with left
axillary conglomerated lymphadenopathy 70 mm in diameter.
In the magnetic resonance imaging (MRI) of the breast, there
was a multilobulate Breast Imaging Reporting and Data System
(BI-RADS) 5 lesion completely covering the left breast with

This case report is aimed to present the diagnosis and treatment axillary lymphadenopathy (Figure 2).

process of a patient with advanced breast cancer who underwent
toilet mastectomy.

CASE REPORT

A 26-year-old female patient was admitted to the General
Surgery Clinic of Erzurum Regional Training and Research
Hospital, Erzurum, Turkey, with complaints of pain and swell-
ing in the left breast for 15 months in November 2021. There
was no obvious pathology in the ultrasonography (USG) taken
at the beginning of her last pregnancy in an external centre. Her
complaints have increased in the previous four months. The
patient, who did not have a history of any disease in her personal
history, has 4 alive children. The patient, whose third-degree
relative had a history of breast cancer, gave birth 3 months ago
and was in the breastfeeding period. Her ECOG (Eastern Coop-
erative Oncology Group) scale was 2.

The patient's vital signs were as follows: arterial blood pressure:
125/82 mmHg, pulse rate: 86 beats/min, saturation of 95% (on
room air), and fever: 37.1°C. On physical examination, it was
observed that there was a tumoral mass of approximately
150x100 mm in size, filling the left breast, producing ulceration
and haemorrhagic discharge on the skin (Figure 1).

Figure 2. On magnetic resonance imaging, there was a solid mass completely
covering the left breast with axillary lymphadenopathy (yellow arrows show the
tumoral mass, and the yellow asterisk indicates the axillary lymphadenopathy).
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In positron emission tomography / computed tomography
(PET/CT), there were multiple lymph nodes in both axillary
regions, with the primary focus covering the left breast
completely. In addition, many metastatic lymph nodes in the
mediastinal and abdominal cavity and multiple metastatic foci
in the liver were observed (Figures 3 and 4).

Figures 3 and 4. Yellow asterisks indicated multiple liver metastatic foci on
PET/CT scan.
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Trucut biopsy material taken from the mass was compatible
with carcinoma infiltration. Toilet mastectomy was performed
because the patient had ulceration, pain, discharge or bleeding
lesion on the breast skin. The patient was followed up in the
service, and oral feeding was regained at the postoperative 6th
hour. The patient was discharged on the 5th postoperative day
without complications.

On pathological examination of mastectomy material, the speci-
men was consistent with invasive breast carcinoma (NOS=not
otherwise specified) with a diameter of 120 mm, including
diffuse necrosis and perineural and lymphovascular invasion.
Oestrogen receptors, progesterone receptors and CERBB2
receptors are negative in immunohistochemical evaluation.
Ki-67 proliferation index of the tumour was over 90%. Accord-
ing to the Modified Scarff Bloom Richardson Grading System,
the cancer is eligible for a poorly differentiated high-grade
tumour with a score of 8 (tubule formation=2, nuclear pleomor-
phism=3, mitotic figures=3).

Due to pathological evaluation and tumour staging with
PET-CT, adjuvant chemotherapy was started. On a PET-CT scan
taken after 6 courses of adjuvant chemotherapy, in the left breast
operation site, a new tumoral lesion (SUDmax=3.2) adjacent to
the pectoral muscle, multiple lymph nodes with increased
metabolism in the left axillary region (SUDmax=16) and
metastatic lesions with growing size and increased metabolism
in both lobes of the liver (SUDmax=15.6) were detected
(progressive disease). The patient is in the 8th month postopera-
tively and is currently being followed up with carboplatin
therapy.

DISCUSSION

Breast cancer is a severe health problem worldwide due to the
high estimated number of new cases and deaths. In the light of
the Globocan 2020 report, 24.175 new breast cancer cases were
seen in Turkey. In addition, the same report showed that 7.161
people died from breast cancer in Turkey (1). Although the
incidence of breast cancer is increasing in Turkey, most patients
are diagnosed at advanced stages. In the study of Ozmen et al.,
which included 20.000 breast cancer patients, most patients
were identified as Stage II with 48.3%, while Stage IV was
detected in 4% (5).

The critical measurement methods for effective cancer
treatment, regardless of cancer type, are the 5- and 10-year
survival rates. In developed countries, 5- and 10-year survival
rates for breast cancer are given as 91% and 84% (6). Although
the biological behaviour of breast cancer is better than other
organ cancers, the 5-year survival rate in the case of distant
metastasis falls below 30% (7).

The traditional approach is a systemic treatment in patients with
Stage IV breast cancer at the time of diagnosis, and surgery has
a minimal place in the treatment. Surgery is often performed in
uncontrolled local disease, symptomatic cases such as bleeding,
ulceration, and infection, and only for palliative purposes and is
called “toilet mastectomy or salvage mastectomy” (8). It is a
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fact that toilet mastectomy is needed in almost 4% of breast
cancer patients in developing countries because of the symp-
toms caused by advanced breast cancer due to the delay in the
initial diagnosis (9). In the last 20 years, with promising results
for the survival of patients who underwent surgery for the
primary tumour in stage IV breast cancer, this traditional
approach has been questioned and changed gradually. To the
"American College of Surgeons National Cancer Database",
between 1990 and 1993, 57.2% of the 16.023 metastatic breast
cancer patients underwent surgical treatment for the primary
tumour, and the 3-year survival was found to be 24.9%, regard-
less of surgical margins. The survival rate was 26.9% in those
who underwent partial mastectomy with negative surgical
margins, while the survival rate was 31.9% in those who under-
went total mastectomy (10). In a retrospective study conducted
by Fields et al., the effect of surgery on long-term survival in the
treatment of 409 patients diagnosed with Stage IV breast cancer
was examined, and no statistically significant difference was
found in the effect of surgery on progression-free survival.
However, in the multivariate analysis, survival was found to be
longer in the surgical group compared to the non-surgical group
(31.9 months and 15.4 months, respectively) (11). Some
evidence suggests that palliative mastectomy may prolong life,
but this is inconclusive (12). Conversely, there is evidence to
suggest that palliative toilet mastectomy should be replaced by
combined chemotherapy and radiotherapy, limiting the surgical
procedure to cases in which a negative margin can be saved.
Still, these are also inconclusive (13).

CONCLUSION

Toilet mastectomy or salvage mastectomy is a surgical method
that should always be considered in advanced breast cancer
cases with skin involvement (infection and/or bleeding).
Although there is not enough data on its effect on survival, it
remains a method accepted by patients and surgeons due to the
reduction of tumour size, easier tumour control and positive
cosmetic results.

Informed Consent:

The patient’s rights were protected, and written informed
consent was obtained from the patient before the procedures
according to the Helsinki Declaration.
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Nefrektomi Sonrast Tan1 Almis Izole
Renal Kist Hidatik Olgu Sunumu

Isolated Renal Hydatid Cyst Case Report
Diagnosed After Nephrectomy

0z

Kist hidatik hastaligi Echinococcus granulosus’un neden oldugu, hayvanlarda verimi diisiiren,
ekonomiyi olumsuz yonde etkileyen ve insanlarda 6nemli saglik sorunlarna neden olan bir
zoonozdur. E. granulosus kistleri ¢esitli organlari tutabilir ancak izole bobrek kist hidatik
hastalig1 nadiren goriiliir. Tim vakalarin yaklagik % 2-3'tinii olusturmaktadir. Bu yazida malig-
nite siiphesi ile nefrektomi yapilan, histopatolojik inceleme sonucu kist hidatik tanist alan bir
hasta bildirilmektedir. Ulkemizin de icinde yer aldigi, kist hidatik hastahigmim sik goriildiigii
iilkelerde bobrek kisti saptanan hastalarn ayirict tanisinda bobrek kist hidatigi akilda
tutulmalidir.

Anahtar Kelimeler:
Kistik ekinokokkozis, Hidatik kist, Zoonotik hastaliklar

ABSTRACT

Hydatid cyst disease is a zoonosis caused by Echinococcus granulosus which reduces animal
productivity, negatively affects the economy and causes important health problems in humans. E.
granulosus cysts can infest various organs but isolated kidney cyst hydatid disease is rarely seen.
It constitutes about 2-3% of all cases. In this article, a patient who underwent nephrectomy with
suspicion of malignancy and was diagnosed with hydatid cyst as a result of histopathological
examination is reported. In countries where hydatid cyst disease is common, including our
country, renal hydatid cyst should be kept in mind in the differential diagnosis of patients with
renal cysts.

Key Words:
Cystic echinococcosis, Hydatid cyst, Zoonotic diseases

GIRIS

Kist hidatik hastaligi Akdeniz bolgesi (Tiirkiye, Yunanistan, Suriye, ispanya) ile Yeni Zelanda,
Uruguay, Rusya, Meksika, Arjantin gibi hayvancilikla ugrasan iilkelerde endemik olmak tizere
tiim diinyada gériilen Echinococcus granulosus’un neden oldugu bir zoonozdur (1). Ulkemizdeki
prevalansinin 100.000’de 50-400 arasinda oldugu tahmin edilmekte, koyun ve sigir yetistiri-
ciliginin yaygin oldugu i¢ Anadolu ve Dogu Anadolu bolgelerinde daha sik olmak iizere tiim
bolgelerimizde goriillmektedir (2). Ekinokok kistlerinin %90°1 karaciger ve akcigerlerde
goriilmektedir. Kemik, pankreas, beyin gibi diger organlarda daha az siklikla goriilmekle birlikte
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izole renal tutulum ¢ok nadir olup teyit edilmis kist hidatik
vakalarmin % 2-3’{inii olusturmaktadir (3). Renal kist hidatik
olgularmin %10-20’sinde toplayici sisteme riiptiir ve hidatikiiri
gortiliir. Makroskobik hidatikiiri haricinde hastalarin 6zgiil
olmayan klinik yakinmalarindan dolay: renal kist hidatik tanisi
almalar giigtiir. Kistler siklikla rastlantisal olarak saptanirken;
bazen de hematiiri veya lomber bolgede kiint agr ile gelen
hastalara yapilan ileri tetkiklerde tani konulabilir (4,13). Bu
yazida izole renal kist hidatik saptanmis bir vaka sunulmustur.

OLGU SUNUMU

Hipotiroidi diginda bilinen bir hastaligi bulunmayan 50 yasinda
kadin hasta yaklasik 1 yildir olan sol yan agrisi sikayetiyle
hastanemize yonlendirilmistir. Tiroidektomi operasyonu diginda
herhangi bir cerrahi girisim, tas, kum dokme Oykiisii olmayan,
siddetli sol yan agrilar1 nedeniyle hayat kalitesi ciddi derecede
bozulan hastanin yapilan sistemik muayenesinde de patolojik
bulguya rastlanmamustir. Tam idrar tetkiki, bobrek-karaciger
fonksiyon testleri, tam kan sayimi, akut faz reaktanlari normal
sinirlar igerisinde olan hastanin ultrasonografisinde “sol bobrek
iist polde ekzofitik 80x67 milimetre boyutlarinda solid bilesene
sahip septali kistik lezyon™ tespit edilmistir. Cekilen dinamik
bilgisayarli tomografi tetkiki ise “sol bobrek iist polde ekzofitik
ultrasonografik goriintiileme ile benzer boyutlarda, cidari kalin
ve yer yer nodiiler tarzda kalsifikasyonlar i¢eren tiim fazlarda

izo-hiperdens olup heterojen, belirgin kontrast enhansmani
gostermeyen kitle lezyonu™ seklinde raporlanmistir (Sekil 1).
Ayirict tanida onkositom ve benign kitlelerin akilda tutulmasi
onerilen ancak bulgularin Bosniak tip 4 komplike kist agisindan
yiiksek derecede anlamli oldugu belirtilen rapor dogrultusunda
Uroloji Klinigi tarafindan malignite riskinden 6tiirii hastaya sol
radikal nefrektomi operasyonu yapilmistir. Kontrol amaglt 15
giin sonra Uroloji Poliklinigine bagvuran hastanin nefrektomi
materyali histopatoloji sonucu “hidatik kist ile uyumlu histopa-
tolojik bulgular” olarak raporlanmistir.

Bu sonugla poliklinigimize yonlendirilen hastanin o6ykiisii
detayli bir bicimde sorgulandiginda son 16 yil boyunca nere-
deyse her yil ortalama 11 ay serada calistigi, alandan ve seradan
sebze tiikettigi, o bolgede otcul hayvan kesiminin sik oldugu,
ayrica etrafta da ¢cok sayida sokak kdpeginin bulundugu 6grenil-
di. Olast diger organ tutulumlari agisindan hasta tetkik edildi,
baska bir organ tutulumu saptanmadi. Serolojik olarak E. granu-
losus IgG tetkiki negatif sonuglandi. izole renal hidatik kist
tanis1 konan hastaya oral albendazol 400 mg tablet, 2x1 dozun-
da verildi. Takiplerinde ila¢ yan etkisi gelismeyen hastanin
tedavi sonrasi ultrasonografi ile organ taramalar1 tekrarlandi.
Hidatik kist ile iliskili lezyona rastlanmadi. Herhangi bir yakin-
mast olmayan hastaya, hastalig ile ilgili bulag yollar1 ve korun-
ma yontemleri konusunda bilgilendirme yapildi.

Sekil 1. Bilgisayarli Tomografi Kesitlerinde Saptanmis Renal Kist Hidatik Goriiniimii
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Ulkemizde kist hidatik hastalig1 stk gériilmektedir. Insana bulag
siklikla son konak olan enfekte kdpek, kurt, cakal, tilki gibi et
yiyen hayvanlarin digkist ile atilan yumurtalarin ara konak
tarafindan alinmalari ile olur (5). Yumurtalar mide asiditesini
gecer ve duodenumda alkali ortamda pankreatik sivilarin etkisi-
yle parcalanir, serbest hale gecen onkosfer barsak mukozasini
delip hematojen yolla karaciger ve akciger basta olmak iizere
cesitli organlara gider. Kist hidatik karaciger ve bobrekte siklik-
la primer olarak yerlesirken diger organlarda primer veya
sekonder olabilmektedir (6).

Kist hidatik hastalig1 kistlerin yerlestigi bolgeye ve olusturduk-
lart bast etkisine bagli olarak gesitli klinik bulgular ile kendini
gosterir. Karaciger tutulumunda agri, bulanti, kusma, kist
iceriginin biliyer sisteme a¢ilmasi sonucu obstriiksiyon, sarilik
gortilebilir. Kist icerisine bakteri girmesi piyojenik abse olusu-
muna; akcigerdeki kist igeriginin ise riiptiire olarak bronglara
dokiilmesi mikroorganizmalarla enfeksiyona zemin hazirlay-
abilir. Kist riiptiirii parazit antijenlerine kars1 anafilaktik reaksi-
yonlara neden olabilmektedir (7,8). Hastalarda izole bobrek
tutulumu nadirdir. Benchekroun ve arkadaslari, 20 y1l boyunca
tedavi edilen 45 renal kist hidatik olgusunu degerlendirdikleri
caligmalarinda hastalarin  %80’inde yan agrisi, %13 linde
hematiiri saptamislardir (9). Kaya ve arkadaslari, 23 izole renal
ve retroperitoneal kist hidatik olgusunu degerlendirdikleri
caligsmalarinda hastalarin biiyiik bir béliimiinde flank bdlge-
sinde kitle ve yan agrist saptamuglar, yaptiklari incelemelerde 4
hastada eozinofili saptamislar; 18 hastada da seroloji sonucunu
pozitif bulmuslardir (10). Hastamizin da hastaneye bagvuru
sebebi sol yan agrist idi. Bobrekte yer kaplayan kitle
saptandiginda renal kist hidatigin diger hastaliklardan ayirict
tanisint yapmak zor olabilir. Ancak kistin yavas biiylimesi,
radyolojik olarak karakteristik goriintiisii olmasi, serolojik test
sonuglart klinisyenin taniya ulasmasinda yardimci olabilmekte-
dir (11).

Serolojik testlerin pozitifligi taniy1 dogrularken negatifligi
hastalig1 ekarte ettirmez (12). Primer bobrek kist hidatiginde
serolojik testler preoperatif tanida degerlidir. Olgularin yaklasik
%50’sinde eozinofili goriiliir (13). Ultrasonografi kistlerin
sayisini, yerlesimini, boyutlarini ve canliligini tanimlamada
altin standarttir. Kalp, vertebra gibi ¢evre doku iligkisi olan
olgularda veya hastada komplikasyon gelismesi halinde
Bilgisayarli tomografi (BT) ve manyetik rezonans (MR)
gortiintiileme yontemlerinden de faydalanilmaktadir. Son
zamanlarda BT ve MR goriintileme yontemlerinin sik
kullanim1 insidental olarak bobrek tiimorii saptanma oranini
artirmaktadir. Tomografide saptanan malign kistik kitlelerin
benign olanlardan ayiriminin yapilmasi gereklidir (14). Bosniak
bobrek kisti siniflandirmasi, bobrek kistlerinin  kompleks
yapisini ayirt etmede yaygin olarak kullanilan bir yontemdir. Bu
siniflandirmanin temel amacit malignite siipheli hastalarin erken
tanisint  saglayarak tedavilerinin yapilabilmesidir ve Tip 4
kistlerde tedavi cerrahidir (15). Olgumuzda saptanan kistin tip 4
Bosniak kist olarak yorumlanmasi sonucu hastaya nefrektomi
uygulanmistir. Operasyon Oncesi tani alamayan kist hidatik
hastaliginin kesin tanisi ise eozinofili gortilmeyen, serolojik test
sonucu negatif olan olgumuzda oldugu gibi ancak histopatolojik
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inceleme ile konulabilir (11). Renal kist hidatik tedavisinde en
etkili yol kistin cerrahi olarak ¢ikarilmasidir. Kistin bobrek
parankimine yayilim diizeyine gore cerrahi boyut degiskenlik
gosterebilmekle birlikte miimkiin oldugunca parankimin korun-
mast i¢in c¢aba gosterilmelidir. Belli durumlarda kullanilan
perkiitan ince igne aspirasyon yontemi ise parankimin siklikla
korundugu bir uygulama olmakla birlikte; kistin yayilimi ve
anafilaktik sok gelisimi riski bu yaklagimin kisitlayict yonleri
arasinda sayilabilir. Cerrahi islem oOncesinde ve sonrasinda
kistin boyutunun kii¢iltiilmesi ve yayilimmin 6nlenmesi adina
mutlaka medikal tedavi uygulanmalidir (16). Kist hidatik
hastaligindan korunma en az tedavisi kadar 6nemlidir. Kasaplar,
mezbaha caliganlari, gobanlar bagta olmak iizere tiim insanlar
kist hidatik hastaligi hakkinda bilgilendirilmelidirler. Tim
kopeklere hasta olup olmamalarina bakilmaksizin antihelmintik
ilaglar uygulanmali, hayvan kesim yerleri veterinerler tarafin-
dan kontrol edilmelidir. Mezbahalar yerlesim yerlerinden uzaga
yapilmali, igerisine kopeklerin girisi engellenmeli, kdpeklerin
beslenmesinde ¢ig et ve sakatattan kaginilmalidir (5,17). Enfek-
te atiklar sokak hayvanlarma yedirilmemeli, 6zel firmlarda
yakilmal1 veya derin ¢ukurlara gémiilmelidir.

SONUC

Endemik bolgelerde bobrekte saptanan kistlere yaklasimda kist
hidatik hastalig1 ayirict tanida akilda tutulmalidir. Hastanin
meslegi ve risk faktorleri anamnezde mutlaka sorgulanmalidir.
Anamnez, fizik muayene, goriintiileme yontemleri ve serolojik
testler ile kist hidatik tanisina erkenden ulagilabilirse hastalar
medikal tedavi, kistektomi, parsiyel nefrektomi gibi bobregi
koruyucu secenekler ile tedavi edilebilirler.

Hasta Onamu:
Hastadan yazili aydinlatilmis onam formu alimugtir.
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Hashimoto Tiroidit1 Yonetiminde Glutensiz
Beslenmenin Yeri

The Place of A Gluten-Free Diet in the
Management of Hashimoto Thyroiditis

(0Y4

Hashimoto tiroiditi ve Graves hastaliklari, sirastyla hipotiroidi ve hipertiroidiye yol agan ve en
yaygin goriilen otoimmiin tiroid hastaliklaridir. Son yillarda Hashimoto tiroiditinde gluten tiiketi-
minden kaginmak, popiiler bir egilim haline gelmistir. Glutensiz diyetin ana ilkesi, igerisinde
gluten bulunan bugday, arpa, ¢avdar, yulaf ve bunlari i¢eren biitiin yiyecek, icecek, ilag ve besin
takviyelerinin diyetten ¢ikarilmasidir. Ancak glutensiz diyet aslinda bir ince bagirsak enteropatisi
olan ¢blyak hastaligi i¢in mevcut bir tedavi seklidir. Ayrica gluten eliminasyonundan sonra hasta-
lar, selenyum, iyot, magnezyum, ¢inko ve bakir eksikligi agisindan risk altinda olmaktadir.
Bunun yaninda glutensiz diyetler, siirdiirilmesi zor ve pahali diyetlerdir. Glutensiz diyetin,
Hashimoto tiroiditi gibi otoimmiin tiroid hastaliklariin ilerlemesi ve potansiyel komplikasyon-
lart agisindan fayda saglayabilecegi bildirilmektedir. Hashimoto tiroiditi hastalar1 degerlendiril-
irken, mutlaka eslik eden ¢olyak hastaliginin varligi da sorgulanmalidir. Glutensiz diyetin
Hashimoto tiroiditi hastaligimim yonetiminde kullanilmasina dair yapilan ¢alismalar yetersizdir
ve glutensiz diyetin Hashimoto tiroiditi olan hastalara dnerilmesi igin yeterli kanit bulunmamak-
tadir. Bu c¢alismada, otoimmiin tiroid hastaliklarindan Hashimoto tiroiditinin yonetiminde
glutensiz diyet uygulamalari ile ilgili yapilan calismalar1 derlemek, bilimsel agidan deger-
lendirmek ve literatiire yeni bilgiler kazandirmak amaglanmugtir.

Anahtar Kelimeler:
Otoimmiin, Hashimoto tiroiditi, Glutensiz diyet

ABSTRACT

Hashimoto's thyroiditis and Graves' disease are the most common autoimmune thyroid diseases
that cause hypothyroidism and hyperthyroidism, respectively. In recent years, avoiding gluten
consumption in Hashimoto's thyroiditis has become a popular trend. The main principle of the
gluten-free diet is to exclude wheat, barley, rye, oats and all foods, beverages, medicines and
nutritional supplements containing gluten from the diet. But the gluten-free diet is actually an
existing form of treatment for celiac disease, a small intestinal enteropathy. In addition, after
gluten elimination, patients are at risk for selenium, iodine, magnesium, zinc and copper
deficiencies. In addition, gluten-free diets are difficult and expensive to maintain. It is reported
that a gluten-free diet may provide benefits in terms of progression and potential complications
of autoimmune thyroid diseases such as Hashimoto's thyroiditis. When evaluating patients with
Hashimoto's thyroiditis, the presence of concomitant celiac disease should also be questioned.
Studies on the use of a gluten-free diet in the management of Hashimoto's thyroiditis are insuffi-
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cient and there is insufficient evidence to recommend a
gluten-free diet to patients with Hashimoto's thyroiditis. In this
study, it was aimed to review the studies on gluten-free diet
practices in the management of Hashimoto's thyroiditis, one of
the autoimmune thyroid diseases, to evaluate them scientifically
and to provide new information to the literature.

Key Words:
Autoimmune, Hashimoto's thyroiditis, Gluten free diet

GIRIS

Tiroid bezi, otoimmiin hastaliklardan en sik etkilenen organdir
(1). Aktivitesi, hipofiz bezinden salgilanan tiroid stimiilan
hormon (TSH) tarafindan diizenlenir. Hashimoto tiroiditi (HT)
ve Graves hastalig1 (GH), sirasiyla hipotiroidi ve hipertiroidiye
yol agan en yaygin goriilen otoimmiin tiroit hastaliklaridir (2).
HT’nin diinya genelinde prevalanst %10-12 iken; GH’nin
%]1-1.5’tir ve kadimnlarda, erkeklere gore daha yaygin goriil-
mektedir (3-5). Hashimoto tiroiditinde, tiroid folikiiler hiicre-
leri, hiicre ve antikorlar tarafindan tahrip edilir ve iyot eksikligi
olan bolgelerde en sik goriilen otoimmiin tiroid hastaligidir (6).
Hastalik, folikiiler hiicrelerin lenfositik infiltrat ve fibrozis ile
yer degistirmesinden kaynaklanmaktadir ve tiroid antikorlarin-
dan ozellikle tiroid peroksidaz antikorlari (anti-TPO), tiroglobu-
lin antikorlar1 (anti-TG) ve azalmig tiroid bezi ekojenitesi ile
karakterizedir. Tiroid parankimasmin siirekli yikimi, hipotiro-
idizme neden olur ve levotiroksin gibi sentetik tiroid hormonlar1
kronik tedavide yaygin olarak kullanilir (5).

Otoimmiin tiroid hastaliklar1 (OITH), muhtemelen ilk olarak
1912’de Japon bir doktor olan Hakaru Hashimoto tarafindan,
anti-tiroid antikorlarinin iiretimiyle sonuglanan, tiroidin lenfo-
sitler tarafindan infiltrasyonu olarak ortaya ¢ikan bir durum
olarak tanimlanmustir (7). Otoimmiin tiroidit olarak da bilinen
OITH, hem genetik, hem gevresel hem de beslenmeyi igeren
cok faktorlii bir etiyolojiye sahiptir (8). Bazi arastirmalar, gluten
alimi ile HT gelisimi veya ilerlemesi arasinda bir iligki
oldugunu distindiirmektedir (6, 9). Bu ¢alismanin amaci,
otoimmiin tiroid hastaliklarindan Hashimoto tiroiditi ydne-
timinde glutensiz diyet uygulamalari ile ilgili yapilan ¢aligma-
lar1 derlemek, bilimsel agidan degerlendirmek ve literatiire yeni
bilgiler kazandirmaktir.
Otoimmiin  Tiroid  Hastahklarimm
Mekanizmalar

OITH ile iliskili genlerin polimorfizminin, hastaligin gelisi-
minde rolii oldugu bilinmektedir. Bu genler arasinda, tiroid
uyarict hormon reseptorii (TSHR) genindeki polimorfizmler
Graves hastalig1 duyarliligini artirmaktadir (10). Tek niikleotit
polimorfizmi (SNP) rs179247 reseptdrii icin homozigotluk veya
hetetozigotluk, merkezi toleransin azalmasma ve GH gelisim
riskini arttran TSHR mRNA transkriptlerinin intratimik eks-
presyonunu azaltict etkiye sahiptir (11). Otoimmiin regilator
(AIRE) geni, mediiller timik hiicrelerde bir¢ok proteinin eks-
presyonunu diizenleyen bir transkripsiyon faktoriidiir. Bu gende
meydana gelen defektler, merkezi immiin toleransin
disregiilasyonu ve ¢oklu organ defektlerine neden olmaktadir

(11).

Patojenik

Immiin cevabi diizenleyen genler, OITH nin ilerlemesinde
anahtar role sahiptir. Major histo-uyumluluk kompleksi (MHC)
simif I ve II genleri ile birlikte, sitotoksik T lenfosit iliskili faktor
4 (CTLA4), CD40, CD25 (FoxP3), protein tirozin fosfataz,
reseptor olmayan tip 22 (PTPN22) ve sitokin diizenleyici
genler, OITH’nda ana faktdrler olarak tamimlanmistir (12).
CTLA4, GH ile iliskilendirilen ilk insan olmayan l6kosit antije-
ni (HLA) genidir (13). CDA40, tiimdr nekroz faktorii (TNF)
stiper ailesinin immiin diizenleyici genidir ve tiroid folikiiler
hiicrelerinde eksprese edilir. CD40, C/T1 polimorfizminin, GH
ile korele oldugu bilinmektedir (14). Immiin diizenleyici yollar1
ve sitokin sinyallesmesini diizenleyen transkripsiyon faktori
olan transkripsiyon (STAT) ailesi proteininin sinyal
doniistiirticii ve aktivatoriindeki SNP'nin, GH'nin yan1 sira HT
ile de iligkili oldugu bulunmustur (15).

Tiroide 6zgili olmamakla birlikte selenoprotein (SEP), tiroid
hormonunun deiyodinasyonunda gorev almaktadir. Yapilan bir
caligmada, SEP S geninin (SEPS1) promotdriindeki SNP ile HT
hastalig1 arasinda anlamli bir iliski bulunmusgtur (16). Selenyum
eksikligi; hipotiroidizm, subklinik hipotiroidizm, genislemis
tiroid, tiroid kanseri, HT ve GH’m da iceren OITH gibi birgcok
olumsuz tiroid kosulu ile iliskilendirilmistir (14-16).
Otoimmiin tiroid hastaliklarinin ¢evresel tetikleyicileri iizerine
yapilan son arastirmalar, selenyum ve D vitamininin baslica
diyet bilesenleri oldugunu belirlemistir. Diisiik D vitamini
seviyeleri sadece etiyolojik bir faktér degil, ayni zamanda
OITH'nin siddeti ile de iliskilidir. Yapilan bir meta analizde,
Graves hastalarinin, D vitamini eksikligine sahip olma
olasiligiin daha yiiksek oldugu gosterilmistir (17). D vitamini
ve selenyumun OITH’ndaki olumlu etkileri birgok calisma ile
gosterilse de konu ile ilgili olarak yapilan ¢alismalar hala devam
etmektedir. Ayrica bir¢ok antikanser ilacin (sitokinler, interfer-
on-o. ve tirozin kinaz inhibitorleri) tiroid fonksiyon bozuk-
lugunu indiikleyebilecegine dair giiclii kanitlar vardir. Hizlh
sanayilesme ve gevresel toksinlere maruz kalma da OITH'nin
nedensel faktorleri olarak kabul edilmektedir. Ayn1 zamanda
iklimin de OITH’min gelisimi iizerinde etkisinin oldugu
bilinmektedir. Kiiresel 1sinma ve hava kosullarindaki hizli
degisimlerin, otoimmiin hastalik insidansinda artiga neden
olabilecegi bildirilmektedir (18).

Genetik faktorlere ve cevresel tetikleyicilere bagli olarak,
bagisiklik sisteminin diizensizligi, tiroid bezine bir bagisiklik
saldirist ile sonuglanmaktadir. Otoimmiin tiroid hastaliklarinda
tipik bir bulgu, OITH patogenezinde kritik bir role sahip olan T
ve B lenfositlerinin intratiroidal infiltrasyonudur. Hiicresel
bagisiklikta, diizenleyici T hiicreleri (Treg'ler) ve folikiiler
yardime1 T (Tfh) hiicreleri, OITH nin patojenik mekanizmasin-
daki rolleri nedeniyle 6n plana ¢ikmistir. Treg'ler, CD4+ hiicre-
lerinin %5 ile %10'unu temsil eder ve dogrudan hiicre-hiicre
etkilesimi yoluyla veya doniistiiriicii bityiime faktorii p (TGF-B)
ve interlokin- 10 (IL-10) gibi sitokinler yoluyla dolayli olarak
bagisiklik tepkilerini ifade etmektedir. Treglerdeki defektler ve
Tfh hiicrelerinin aktivasyonu, genellikle OITH'n1 baglatan
olaylar olarak kabul edilmektedir. IL-17 ve IL-22 gibi inflama-
tuar sitokinler de OITH gelisiminde rol oynamaktadir (19).
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Gluten, Otoimmiin Tiroid Hastaliklar1 ve Colyak
Arasindaki Tliski

Gluten proteinleri, bugday unlarinin pigsme kalitesi {izerindeki
yiiksek etkilerinden dolay1 gida endiistrisinin uzun siiredir
ilgisini cekmektedir (20). Gluten, bugdayin depo proteinlerin-
den olan prolamin ve glutelin fraksiyonlarindan olusmaktadir
(21). Prolaminler suda ¢6ziinmez, ancak alkolde ¢dziinebil-
irken; glutelinler hem suda hem de alkolde ¢6ziinmezler (22).
Gliadin ve glutelin terimleri bugdaym prolamin ve glutelin
fraksiyonlarini agiklarken; secalin, hordein ve avenin terimleri
sirastyla ¢avdar, arpa ve yulafin prolamin fraksiyonunu tanimla-
maktadir (22). Kodeks Alimentarius, gluteni “bugday, ¢avdar,
arpa, yulaf veya bunlarin melez gesitlerinden ve bunlarin tiirev-
lerinden elde edilen, bazi kisilerin intoleransinin oldugu ve su
ile 0,5 molar NaCl’de ¢6ziinmeyen bir protein fraksiyonu”
olarak tanimlamigtir (23). Sonug¢ olarak gluten giiniimiizde
bugday, cavdar, arpa ve bazi durumlarda yulafin prolamin ve
glutelin fraksiyonlari i¢in ortak bir terim olarak kabul edilmek-
tedir. Gluten proteinlerinin igerdigi prolin ve glutamin amino
asitleri agisindan zengin tekrarlayan dizi boliimleri, insan
mide-bagirsak enzimleri tarafindan tamamen pargalanamamak-
tadir. Bu durum, ince bagirsakta nispeten uzun gluten peptitleri-
nin mevcudiyeti ile sonuglanmaktadir. Colyakli hastalarda, bu
tiir gluten peptitleri bir inflamatuar reaksiyonu tetiklemekte,
ancak saglikli bireylerin ¢ogunun ince bagirsaginda bulunma-
larmin oldukea zararsiz oldugu diisliniilmektedir (22).

Colyak hastaligi, genetik olarak duyarli bireylerde ince bagir-
saklar1 etkileyen ve yasam boyu siiren; diyare, malabsorbsiyon
sendromu ve viicut agirligi kaybi ile karakterize bir gastrointes-
tinal sistem hastaligidir. Birgok otoimmiin hastalik, ¢6lyak
hastaligi ile iliskilendirilmistir. Colyak hastalarinin yaklasik
%30’u, bir veya daha fazla otoimmiin hastaliga sahipken; genel
popiilasyonda otoimmiin hastalik prevalanst %3 ile % 4,4
arasinda degismektedir (24). Colyakla en ¢ok iliskisi bulunan
hastaliklar, Tip1 diyabet ve OITH’dir. On sekiz yasin altindaki
OITH’na sahip bireylerin %7-26’sinda ¢dlyak gelisimi goriile-
bilmektedir (25). Bu nedenle OITH takibinde, hastalarin diizenli
serolojik taramasinin yapilmast dnemlidir (26). Hem c¢olyak
hastalarindan, hem de saglikli kontrollerden alian insan biyop-
si eksplantlariyla yapilan ex vivo ¢alismalarinin yaninda; caco-2
hiicre dizileri kullanilarak yapilan in vitro ¢aligmalarda, gliadine
maruz kalmanin bagirsak epitel biitiinligiini bozdugu One
stiriilmistiir (28,29). Gliadinin bagirsak gegirgenligi tizerindeki
etkisine, zonulin protein sekresyonunun aracilik ettigine inanil-
maktadir. Zonulin, prehaptoglobulin-2 olarak tanimlanmaktadir
ve serum zonulin siklikla bagirsak gegirgenliginin bir belirteci
olarak kullanilmaktadir. Otoimmiin hastaliklarda zonulin
diizeylerinin yiikseldigi bulunmustur (27).

Colyak hastaligr ile OITH arasindaki iliski net olarak bilinmem-
ektedir. Colyakla OITH, HLA DR3-DQ2 ve DR4-DQS haplo-
tiplerini paylasmaktadir. DR3-DQ2/DR4-DQS, OITH gelisim
riski ile gliclii bir sekilde iligkilidir (28). Ayrica, ¢dlyakta malab-
sorbsiyondan dolay1, selenyum ve iyot gibi anahtar elementlerin
eksikligi veya antikorlarn  neden oldugu otoimmiin
poliglandiiler sendromunun bir pargast olarak, artan immiino-
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sensitivitenin de OITH gelisimine yol agan etmenlerden biri
olabilecegi diistiniilmektedir (29). Otoimmiin tiroid hastaliklar1
ve ¢dlyak hastalig1 arasindaki iliskinin bir diger olasi sebebi ise;
diisiik selenyum ve D vitamini seviyelerinin, doku transglutami-
naz-2 IgA antikorlarinin, tiroid folikiilleri ve tiroid ekstraseliiler
matriksi ile etkilesime girmesidir. Ekzojen D vitamini
(kolekalsiferol) ve selenyum eksikliginin HT’ne neden
olabilecegi bildirilmektedir (6). Cdlyak ile HT arasindaki
iliskinin olast mekanizmast Sekil 1’de gosterilmistir (30). Bir
meta analiz ¢aligmasinda, bu iki hastaligin birlikte goriilebilme
riski oldugundan, tiim otoimmiin tiroid hastalarinin, ¢olyak
hastaligma sahip olup olmadiklarmm belirlenmesi igin
taranmast Onerilmistir (31). Caligmada, tiim HT hastalarmin
¢olyak serolojik testlerinden gegmesi gerektigi ve bu testlerden
herhangi birinin pozitif sonu¢ vermesi durumunda hastalarin
gastroduodenoskopi ve duodenal biyopsi ile arastirilmasi gerek-
tigi savunulmustur (31). Ayni sekilde, 6024 otoimmiin tiroid
hastasinin incelendigi bir ¢aliymada; hastalarda biyopsi ile
dogrulanmis ¢olyak hastaligi prevalansinin yiiksek oldugu
bildirilmistir (31).

Colyak
Hastalig
Bozulmus
bagirsak
metabolizmasi
Besin ogesi =g =4 Bagirsak mikrobiyata
o ;‘ . .
malabsorbsiyonu z 1= disbiyozu
o | = J
=N =
Selenyum D vitamini om E A.rluu? mlcs}ulal
eksikligi eksikligi = gegirgenlik
£ =15
Demi A
emir z 15 -
eksikligi 5l inflamatuar profil
=
A 4
Hashimoto
Hastalhig

Agik gri oklar: hastaliklar arasindaki dolayli baglantiy1; koyu gri oklar:
dogrudan baglantilari gostermektedir.

Sekil 1. Her iki hastaligin bir arada bulunmasinin olast nedenleri (30).

Hashimoto Tiroiditi Yonetiminde Glutensiz Diyetin
Etkinligi

Glutensiz diyetin ana ilkesi, igerisinde gluten bulunan bugday,
arpa, ¢avdar, yulaf ve bunlar1 igeren biitiin yiyecek, igecek, ilag
ve besin takviyelerinin diyetten ¢ikarilmasidir (32). Glutensiz
diyet esas olarak, meyve, sebze, et, balik, baklagiller,
kuruyemisler, siit tirinleri ve yumurta gibi gluten icermeyen
besinlerden olugmaktadir. Misir, dari, piring, sorgum ve tef
gluten igermeyen tahillara drnek olarak verilebilir. Gluten, gida
endiistrisinde dolgu maddesi olarak veya gida katki maddesi
olarak malt gibi {riinlerde kullanildigr igin, glutensiz diyet
olduk¢a kisitlayict olmaktadir (33). Gunlik diyette gluten
iceren tahillarmn fazla tiiketimi 6zellikle Avrupa toplumlarinda,
¢olyak dis1 gluten duyarlilig1 ve ¢dlyak gelisim riskini artirmak-
tadir. Yasam boyu glutensiz diyete bagh kalmak, gluten alimiyla
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tetiklenen bir ince bagirsak enteropatisi olan ¢dlyak hastalig
icin mevcut bir tedavidir. Ancak glutensiz diyet, diger elimi-
nasyon diyetleri gibi ¢esitli besin oOgesi eksikliklerine (B
vitaminleri, D vitamini, kalsiyum, demir, ¢inko, magnezyum,
selenyum, bakir) neden olabilmektedir (32). Glutensiz iiriinler
ayn1 zamanda, geleneksel muadillerine kiyasla, daha diisiik
besin degerine sahiptir. Ayrica, son derece islenmis iriinlerdir
ve daha fazla yag ve karbonhidrat igerigine sahiptirler. Yiiksek
kalori igerigi nedeniyle bazi glutensiz iriinler, obezite gelisi-
mine neden olabilmektedir. Glutensiz tirlinlerin satin alinmasi,
diyetin maliyetini %30 oraninda artirmaktadir ve bu maliyet,
“glutensiz” olarak etiketlenmis tiriinlerin satin alinmastyla daha
da artabilmektedir (34).

Ayrica, tim otoimmiin hastaliklar disiiniildiigiinde; ¢o6lyak
tanisindan dnceki gluten maruziyetinin stiresinin, ileride tiroid
otoimmiinitesi gelisimi {izerine etkisinin olmadigt bildirilmek-
tedir. Son klinik gelismeler, glutensiz diyetin, otoimmiin
hastaliklarin olusumunu engellemedigini vurgulamaktadir (24).
Kronik lenfositik tiroidit ve ¢dlyak hastaliginin siklikla birlikte
goriilmesi, arastirmacilari, HT de glutensiz diyetin etkinligini
arastirmaya yoneltmistir. Krysiak ve ark. yaptiklari ¢alismada,
HT hastaligina sahip kadinlardan bir gruba, alti ay boyunca
glutensiz diyet uygulanmis, diger gruba (kontrol grubu) ise
herhangi bir diyet tedavisi uygulanmamis, normal beslenmele-
rine devam etmeleri istenmistir (6). Semptomatik ¢6lyak hasta-
lart ve HT disinda endokrin hastaligi bulunan bireyler, ¢caligma-
ya dahil edilmemistir. Calisma sonunda kontrol grubunun serum
tirotropin ve serbest tiroid hormon seviyeleri, serum 25-hidroksi
vitamin D seviyeleri ayni kalmistir. Glutensiz diyet uygulayan
grupta, tiroid antikorlar1 azalmis, 25-hidroksi vitamin D seviye-
leri ve SPINA-GT indeksi (tirotropin ve serbest tiroid hormon
seviyelerine dayali hesaplanan bir indeks) biraz artmistir. Ayni
zamanda TPOAb ve TgAb seviyeleri, SPINA-GT indeksi ile
korelasyon gostermistir. Caligmada, glutensiz diyetin, otoim-
miin tiroid hastalig1 olan kadinlara klinik faydalar saglayabi-
lecegi bildirilmistir (6). Kus ve ark., 156 hastada glutensiz
diyetin HT tizerindeki etkilerini incelemek igin bir anket
caligmast yiiriitmiislerdir (9). Katilimeilarin %75’i glutensiz
diyet uyguladiklarmi bildirmislerdir. Ayrica katilimeilarin
%388’1 farmakolojik tedavi (levotiroksin) aldiklarmi belirtmis-
lerdir. Farmakolojik tedavi almayan hastalarin biiyiik ¢ogun-
lugunda TSH diizeylerinin  diistigi rapor edilmistir.
Katilimeilarin biiyiik ¢ogunlugu, HT semptomlarinda azalma
oldugunu ifade etmislerdir. Katilimcilar %43,5’inin dnceden
sindirim problemleri yasadigi; glutensiz diyeti uygulamaya
basladiktan sonra bu problemleri yasamadiklar1 ve HT’de
glutensiz diyetin olumlu etkilerinin olabileceginin alt1 ¢izil-
mistir. Ancak bunun bir anket ¢alismasi oldugu ve verilen
cevaplarin arastirmacilar tarafindan dogrulanmadigr belirtil-
mistir. Ayrica hastalar, ¢olyak hastaligt acisindan test
edilmemistir (9). Poblocki ve ark., hipotiroidizm nedeniyle
levotroksin kullanan HT’na sahip olan kadinlarda glutensiz
diyetin etkisini arastirdiklari ¢alismada; katilimcilar iki gruba
ayrilmistir (5). Birinci gruba (n=31) 12 ay boyunca glutensiz
diyet uygulanmustir. Ikinci grup (n=31) ise normal beslenmesine
devam etmis ve kontrol grubu olarak belirlenmistir. Colyak
hastaligia sahip olanlar galigmaya dahil edilmemistir. On iki

aylik takip sirasinda, iki grupta da anti-TPO, anti-TG antikor-
lar1, serbest T3 (Ft3) veya serbest T4 (Ft4) seviyeleri arasinda
bir fark bulunmamustir. Ancak, glutensiz diyet uygulayan HT
hastalarinda, TSH seviyeleri 6nemli derece azalmistir. Gluten-
siz diyetin bu etkiye, intestinal levotiroksin emilimini artirarak
neden olabilecegi bildirilmistir (5).

Mainardi ve ark. otoimmiin tiroid hastalarinda (n=100) ¢6lyak
prevalansini %2 olarak bulmuslardir. Bu iki ¢6lyak hastasinda
glutensiz diyetin tiroid fonksiyonlarini ve antikor seviyelerini
etkilemedigi goriilmiistiir (35). Benzer bir ¢alismada, yeni tani
almig ¢Olyak hastalarinda bir yillik glutensiz diyet uygula-
masinin 10 hastada (%37) TPO antikorlart iizerine bir etkisinin
olmadig rapor edilmistir (36). Aksine, glutensiz diyet uygula-
masindan sonra bile tiroiditin siirekli ilerlediginin bir gostergesi
olarak; ¢6lyagi olmayan hastalarla karsilastirildiginda, tiroid
hacmi 6nemli dl¢iide azalmustir (36).

Metso ve ark. (36) ¢élyak hastalarinda glutensiz diyetin OITH
gelisimi lizerine etkisini arastirmak i¢in, yeni tant almis yetiskin
¢olyak hastalarma, bir yil boyunca glutensiz diyet
uygulamiglardir. Colyak hastaligina sahip olmayan kontrol
grubuna ise bir y1l boyunca gluten igerikli diyet uygulanmistir.
Baslangicta ¢6lyak hastalarinin siddetli veya subklinik tiroid
hastaligma sahip oldugu belirlenmistir. Takip sirasinda ¢olyak
hastalarmin tiroid bezi hacmi, kontrol grubuna gore onemli
derecede azalmistir. Bu durum, ¢6lyak hastalarinda glutensiz
diyete ragmen, tiroid bezi atrofisinin ilerlemesi seklinde yorum-
lanmistir. Glutensiz diyetin ¢olyak hastalarinda bir yillik takipte
otoimmiin siirecin ilerlemesini 6nlemedigi bildirilmistir (36).
Sategna ve ark. yiriittiikleri cok merkezli bir ¢alismada; yeni
tan1 almig 128 ¢dlyak hastasina bir y1l boyunca glutensiz diyet
uygulanmis ve diyet uygulamasinin dncesinde ve sonrasinda,
hastalarm tiroid fonksiyonlar1 degerlendirilmistir. Glutensiz
diyetin bazi hastalarda tiroid anormalliklerini tersine gevirdigi
bulunmustur (37).

Konieczny ve ark.’nin HT’de eliminasyon diyeti kullaniminin
gecerliligi lizerine yiirGttiikleri bir arastirmaya; 81 HT, 118
¢olyak hastasi dahil edilmistir. Tiim katilimcilar, ¢alismaya
dahil olmadan o6nce eliminasyon diyeti uygulamislardir. HT
hastalarmin yasam kalitesi ve saglik durumlart geriye doniik
olarak ThyPROpl anketi (tiroide 6zgili Polonya dilinde hasta
tarafindan bildirilen sonug anketi) ile; ¢dlyak hastalari ise CSI
(¢olyak semptom indeksi) anketi ile degerlendirilmistir (38).
Katilimeilarin verdikleri cevaplara gore; eliminasyon diyetleri-
nin hastalik semptomlarinin siddetini azalttig1 bulunmustur.
Glutensiz diyet uygulayanlar, en ¢ok sindirimle ilgili problem-
lerinin iyilestigini bildirmislerdir. Hastalarda yorgunluk, ruh
hali degisikliklerinde azalma, konsantrasyonda artis da gozlem-
lenmistir. Ancak ¢aligmada, HT ne sahip olan hastalarda eslik
eden ¢dlyak hastaligmnm varhiginin degerlendirilmedigi bildir-
ilmistir (38). Valentino ve ark., eslik eden ¢6lyak hastalig
bulunan, ii¢ otoimmiin tiroid hastasinda 6 aylk glutensiz
beslenmenin sonucunda; hipotiroidizmle ilgili semptomlarin ve
tiroksin dozunun iyilestigi bulunmustur (39). Tiroglobiilin ve
TPO antikorlarmin sadece 18 aylik ek takibi olan bir hastada
degistigi bildirilmistir (39).

Ventura ve ark., ey zamanli ¢olyak ve HT’si olan hastalarin
(n=14), yalnizca HT hastalig1 bulunanlara gére (n=68) hedef
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TSH degerlerine ulasmak i¢in %50 daha fazla levotiroksin
dozuna ihtiya¢ duydugunu belirtmis ve bu durumu tedavi
edilmeyen ¢O6lyak hastalarinda levotiroksin  emiliminin
azalmasma bagli oldugunu oOne strmiislerdir (40). Artan
levotiroksin ihtiyaci, glutensiz diyetle birlikte azalmistir (40).
Zubarik ve ark.’na gore, otiroid (normal tiroid fonksiyonu)
durumunu saglamak i¢in yiiksek dozda levotiroksin ihtiyaci
bulunan hastalarin ¢élyaga sahip olma olasiliginin daha yiiksek
oldugu bildirilmis; ancak bu durum Sharma ve ark. tarafindan
onaylanmamistir (41,42).

Ihnatowicz ve ark. ise glutensiz diyetin, distik kaliteli glutensiz
tirlinlerle ilgili potansiyel beslenme eksiklikleri nedeniyle HT
gelisme riskini artirabilecegini belirtmislerdir. Ayrica selenyum-
dan yetersiz topraklarda yetistirilen mahsullerden gluten
alimmin HT riskini artirdig1 bildirilmislerdir (30). Derlemedeki
calismalardan sadece birkagi, glutensiz diyetin ¢6lyak yoklugun-
da HT hastalart igin faydali olabilecegini gostermistir (30).
Gluten alimiyla tiroid tahribati arasindaki iligkinin, bagirsak ve
tiroid dokusu transglutaminaz arasindaki molekiiler mimikri
mekanizmasina bagli olabilecegi belirtilmistir (33). Baska bir
derlemede, HT hastalarinin standart yonetiminde glutensiz
diyetin etkinligi ile ilgili bir temel bulunamamustir. HT hastalari
icin Onerilen tibbi beslenme tedavisinin; polifenoller, antioksi-
danlar ve omega 3 yag asitleri agisindan zengin bitkisel tirtinleri
iceren ve D vitamini, iyot, selenyum takviyesi saglayabilecek
inflamatuar 6zellikte bir tedavi oldugu belirtilmistir (43).

SONUC

Diyet faktorlerinin  otoimmiin  endokrin  bozukluklarin
patogenezine katkisi, lizerinde giincel ¢alismalar yiiriitiilen bir
alandir. Gluten tiiketiminden kaginmak, popiiler bir egilim
haline gelmistir. Yagsam boyu glutensiz diyete bagli kalmak,
gluten alimiyla tetiklenen bir ince bagirsak enteropatisi olan
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¢olyak hastaligi igin mevcut bir tedavidir. Ancak glutenin,
immiin aracili hastaliklarin seyrini bozmaya katkida bulunabi-
lecegi de varsayilmaktadir. Glutensiz diyetin, otoimmiin
hastaliklar1 dnledigine dair yeterli kanit yoktur. Ancak ¢olyak
hastaligia sahip olan veya olmayan otoimmiin tiroid hasta-
larmin, diisiik gluten igerikli diyetlerden hastaligin ilerlemesi ve
potansiyel komplikasyonlar1 agisindan fayda saglayabilecegi
bildirilmektedir. HT hastalarinin tibbi beslenme tedavileri;
A,C,E vitaminleri polifenoller ve omega 3 gibi antioksidan ve
antiinflamatuar bilesiklerden zengin olmalidir. Ayn1 zamanda,
gluten eliminasyonundan sonra HT hastalarmim tibbi beslenme
tedavileri, selenyum, iyot, magnezyum, ¢inko, bakir a¢isindan
desteklenmelidir. Glutensiz diyetlerin, OITH iizerindeki etkileri
arastirtlirken mutlaka bireyin  ¢6lyak hastaliginin  olup
olmadiginin da degerlendirilmesi gerekmektedir. Yagam boyu
glutensiz diyet, siirdiiriilmesi zor ve olduk¢a pahali bir tibbi
beslenme tedavisi yaklagimi oldugu i¢in, bireylerin yasam
kalitesini bozabilecegi unutulmamalidir. Glutensiz diyetin
OITH iizerindeki etkileriyle ilgili daha fazla sayida calisma
yapilmasima ihtiyag duyulmaktadir. Simdiye kadar yapilan
caligmalar, otoimmiin tiroid hastalarinin diyetlerinden gluteni
cikarmalar1 gerektigi iddiasini desteklememektedir. Biiyiik
sinirlamalari ve belirsiz sonuglari olan sinirli sayida ¢alisma géz
oniine alindiginda, glutensiz diyet, HT hastalarinin yonetiminde
rutin olarak 6nerilmemektedir.

Cikar Catismasi:
Yazarlarin beyan edecek ¢ikar ¢atigmasi yoktur.

Finansal Destek:
Bu ¢alisma igin herhangi bir finansal destek alinmamustir.
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Giincel Tam ve Tedavi Yaklasimlartyla
MRONJ

ABSTRACT

Medication Related Osteonecrosis of Jaw (MRONJ) is a persistent and rare pathology that devel-
ops with progressive bone destruction and bone necrosis as a result of impaired blood supply in
the mandible and maxilla. The key point to the prevention and treatment of MRONJ is screening
high-risk patients predisposed to the disease to detect it at an early stage to effectively prevent the
risk of progression and occurrence. Although no exposed bone is seen in clinical examination,
osteonecrosis can be diagnosed early by radiographic examination. Therefore, advanced imaging
techniques are important in the early diagnosis of MRONIJ. There is no defined gold standard
treatment in the literature and the treatment of MRON]J is often very difficult. Treatment strategies
are mainly focused on minimizing the progression or formation of bone necrosis, eliminating pain,
controlling infection and optimizing the patient's quality of life. American Association of Oral and
Maxillofacial Surgeons (AAOMS) recommends stage-based treatment planning in MRONJ
patients. In addition to the treatment methods recommended by the AAOMS, there are research
showing that some adjuvant treatments have a positive effect on recovery in MRONI patients. For
example, the use of platelet-rich plasma/fibrin in addition to surgical treatment increasing the
success of surgery is one of them. Alternative treatment options are low-level laser therapy,
surgical debridement with laser, surgical debridement under the guidance of fluorescent staining
method, use of platelet concentrates, ozone and hyperbaric oxygen therapy, pentoxifylline,
alpha-tocopherol, photo-bio modulation, use of parathormone or stem cell transplantation into the
lesion. In this review, we aimed to update the knowledge, attitudes and behaviors of dentists about
MRONIJ and to shape the approach to MRONIJ with the guidance of current literature.

Key Words:
Medication-related osteonecrosis of the jaw, Diagnosis, Treatment

0z

flaca bagh ¢ene kemigi osteonekrozu (MRONYJ), mandibula ve maksillada kanlanmanin bozul-
mast sonucu ilerleyici kemik yikimi ve kemik nekrozu ile gelisen, inat¢1 ve nadir bir patolojidir.
MRONJ’un 6nlenmesi ve tedavisinin anahtari, hastaliga yatkin olan yiiksek riskli hastalar
tarayarak ilerleme riskini ve olusumunu etkili bir sekilde engellemek igin erken asamada saptan-
masidir. Klinik muayenede ekspoze kemik goriilmedigi halde radyografik inceleme ile osteo-
nekroz erken teshis edilebilir. Bundan dolay1 ileri diizey goriintiileme teknikleri MRONJ un
erken teshisinde onem tasimaktadir. Tedavi stratejileri esas olarak kemik nekrozunun olusumunu
veya ilerlemesini en aza indirmeye, agriy1 ortadan kaldirmaya, enfeksiyonu kontrol etmeye ve
hastanin yagsam kalitesini optimize etmeye odaklanmistir. Amerikan Oral ve Maksillofasiyal
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Cerrahi Dernegi (AAOMS), MRONJ hastalarinda evreye baglh
tedavi uygulamasini dnermektedir. AAOMS'un 6nerdigi tedavi
yontemlerine ek olarak bazi yardimer tedavilerin de iyilesmeyi
olumlu etkiledigine dair arastirmalar mevcuttur. Bu derlemenin
amact, dis hekimlerinin MRONJ konusunda bilgi, tutum ve
davranislarinin giincellenmesi ve MRONJ’a yaklasimin giincel
literatiir rehberliginde sekillendirilmesidir.

Anahtar Kelimeler:
flaca bagli cene kemigi osteonekrozu, Teshis, Tedavi

INTRODUCTION

Bisphosphonates (BP) are the main class of drugs used for the
bone diseases and are stable analogs of inorganic pyrophosphate
(PPi) that bind to hydroxyapatite crystals at active bone remod-
eling sites (1). Bisphosphonates act by interfering with osteo-
clast-mediated bone resorption and disrupting intracellular
signaling, therefore they are considered one of the most valid
antiresorptive drugs. Since their discovery in the 1960s, they
have been widely used in patients with various pathologies
affecting bone tissue (such as osteoporosis and similar diseases)
(1). Despite the benefits of bisphosphonates in bone metastasis
and osteoporosis treatment, they also have side effects (2). The
most important of these side effects is osteonecrosis of the jaw,
which develops with progressive bone destruction and bone
necrosis as a result of impaired blood supply caused by bisphos-
phonate group drugs (3). It was firstly reported by Marx et al. in
2003 that jaw bone necrosis may occur in patients using
bisphosphonate group drugs (4). In the following years, it has
been seen that drugs such as denosumab (RANKL inhibitor),
bevacizumab (monoclonal antibody; VEGF-A inhibitor,
avascular growth factor), sunitinib (tyrosine kinase inhibitor)
and temsirolimus (specific mTOR inhibitor) together with BP
may also cause jaw osteonecrosis (5, 6). The American Associa-
tion of Oral and Maxillofacial Surgeons (AAOMS) updated the
definition of bisphosphonate-related osteonecrosis of the jaw
(BRONJ) in 2014 and reported it as medication-related osteone-
crosis of the jaw (MRONJ) since drugs other than bisphospho-
nates can induce this condition (7, 8).

As more and more antiresorptive and antiangiogenic drugs are
being developed, these newer drugs appear to increase the
incidence of MRONJ. In addition, studies have shown that the
risk of osteonecrosis is less when these drugs are used alone,
and likehood of MRONYJ increases when they are used in combi-
nation with other drugs such as corticosteroids (9). According to
the definition made by AAOMS in 2014, MRONIJ is “in patients
who have received or are receiving antiresorptive or antiangio-
genic therapy before and do not have a history of radiotherapy
and metastasis to the jaw area; jawbone necrosis characterized
by exposed bone that persists for more than eight weeks in the
maxillofacial region and can be observed through open
exposure or intraoral or extraoral fistula” (7).

In this review, we aimed to update the knowledge, attitudes and
behaviors of dentists about MRONJ and to shape the approach
to MRONIJ with the guidance of current literature.

Risk Factors for MRONJ

The risk factors for MRONJ can be considered as drug-related,
local, systemic, demographic and genetic factors (10). Poor oral
hygiene, inflammatory diseases such as apical periodontitis,
gingival abscess, and periodontal problems are known as local
factors that facilitate the development of MRONJ (11).

Many researchers have previously stated that the risk of
MRONJ development increases after invasive dental treatments
involving bone (tooth extraction, dental implant, apical or
periodontal surgery) (12). However, it should not be forgotten
that MRONJ may develop spontaneously. In addition, poorly
fitting prostheses and excessive occlusal forces are also local
risk factors for MRONJ (12). It is known that nitrogen-contain-
ing bisphosphonates (Alendronate, Pamidronate, Zoledronate,
etc.) cause a higher rate of MRONJ formation, especially when
used intravenously, compared to non-nitrogen bisphosphonates
(Etidronate, Tiludronate, Clodronate, etc.) (13). In patients with
malignant conditions, bisphosphonates have a higher risk of
MRONJ than osteoporosis (11). The time of administration,
dose, and potency of the drug are also potential factors in the
MRONJ development (13). The possibility of MRONJ develop-
ment increases in systemic factors that increase comorbidity
such as hypocalcemia, rheumatoid arthritis, renal dialysis,
anemia, hypoparathyroidism, vitamin D deficiency, osteomala-
cia, diabetes, and Paget's disease accompanying the patient's
primary disease (14).

There are studies showing that some congenital factors for
example single nucleotide polymorphism in MMP-2 and
cytochrome P450-2C genes and variations in the ACE gene may
be effective in the MRONIJ development (15).

Many researchers have stated that demographic factors like
lifestyle, smoking, obesity and alcohol use are also risk factors
for MRONIJ (12).

Clinical Findings and Stages of MRONJ

Presence of exposed bone (93.9% of cases) is the most signifi-
cant clinical finding of MRONJ, in addition to local abscesses
and soft tissue swelling, infection symptoms such as suppura-
tion and intraoral/extraoal fistula formation can often be
observed in clinical findings. If a superinfection develops in the
necrotic tissue, the patient may experience severe pain, but pain
is not a finding in every case. The possibility of osteoradione-
crosis should also be taken into account in patients with an
exposed bone who use BP and receive jaw radiation (15, 16).

The clinical findings of MRONIJ can be confused with many
diseases and conditions, so its differential diagnosis should be
made carefully. Differential diagnosis for MRONJ include
many diseases such as sinusitis, atypical neuralgia, myofascial
pain, odontalgia, dental caries, periapical pathologies, fibroos-
seous lesions, alveolar osteitis, periodontal diseases, chronic
sclerosing osteomyelitis, sarcomas, neoplastic processes of jaws
or temporomandibular disorders (7). Since none of the clinical
findings in question were specific to MRONJ, AAOMS
conducted a study based on clinical signs and symptoms for the
staging of MRONUJ cases for the first time in 2007 and made the
last update in 2014 (16). The MRONJ stages and treatment
options updated by the AAOMS are shown in Table I (17,18).
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Table I: Stages and Clinical findings and treatments of MRONJ (17, 18).
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MRONJ STAGE

TREATMENT OPTIONS

At risk

- No apparent necrotic bone in patients who have been treated with
either oral or IV bisphosphonates

- No treatment needed
- The patient should be informed about the risks

- Exposed and necrotic bone, or fistulae that probe to bone, in patients
who are asymptomatic and have no evidence of infection

Stage 0
- Systemic therapy including pain killers and
- No clinical evidence of necrotic bone, but non-specific clinical | antibiotics
findings, radiographic changes, and symptoms
Stage 1
- Antibacterial mouthwash

- Clinical follow-up every 3 months
- Patient education and review of ongoing
bisphosphonate therapy in terms of indications

Stage 2

- Exposed and necrotic bone, or fistulae that probe to bone, associated
with infection as evidenced by pain and erythema in the region of the
exposed bone with or without purulent drainage

- Antibacterial mouthwashes

- Oral antibiotics

- Pain control

- Debridement to reduce soft tissue irritation and
suppress infection

Stage 3

- Exposed and necrotic bone or a fistula that probes to bone in patients
with pain, infection, and one or more of the following: exposed and
necrotic bone extending beyond the region of alveolar bone (i.e.,
inferior border and ramus in the mandible, maxillary sinus), resulting
in pathologic fracture, extraoral fistula, oral antral/oral-nasal
communication, or osteolysis extending to the inferior border of the

- Antibacterial mouthwashes

- Antibiotic therapy and pain control

- Resection or surgical debridement for long-term
management of pain and infection

mandible of sinus floor.

MRONJ Radiology

In patients with bisphosphonate therapy and clinically exposed
bone, there is usually no difficulty in diagnosing MRONJ.
However, it is known that 30% of MRONJ cases occur without
bone exposure. At this point, radiographic evaluation may take
a role in the early diagnosis of stage 0 MRONIJ (19).

In order to diagnose MRONJ, a careful radiological examina-
tion is required along with the clinical examination. Although
no exposed bone is clinically seen, osteonecrosis can be detect-
ed at an early stage through radiographic examination (20).
Although there is no imaging method approved as the gold
standard in the detection of radiological findings of MRONJ,
anatomical and functional imaging methods are used (21).

Anatomical Imaging
Computed tomography (CT), panoramic radiographs, magnetic
resonance imaging (MRI) and cone-beam computed tomogra-

phy (CBCT) are amongst the anatomical imaging methods (21).

Panoramic Radiography

In daily routine, clinical examination and radiographic evalua-
tion are the minimum procedures to detect lesions and provide
data for follow-up appointment. Especially in stage 0 MRONJ
cases, early diagnosis can be made by radiographic evaluation
and it will also prevent the progression of the cases to more
advanced stages (22). A case of MRONIJ detected at an early
stage is shown in Figure 1.

1190

In panoramic and periapical radiography, which are often used
routinely, increased trabecular density, non-healing of
extraction sockets, sequestra formation with radiopaque areas
around the necrotic bone, thickening of the lamina dura, cortical
border of the mandibular canal and maxillary sinus floor,
enlargement of the periodontal ligament space, periosteal
reaction and the appearance of a pathological fracture raises
suspicion as a sign of osteonecrosis (23).

In the early stages of MRONJ, conventional two-dimensional
(2D) radiography techniques may be insufficient. When lesions
are smaller than one cm, they may appear normal on panoramic
radiographs. 2D imaging techniques may be inadequate because
of their lower ability to distinguish the sequestrum from healthy
bones and changes in the image can only be seen when
~30-50% of bone density is lost. Due to such inadequacies,
three-dimensional (3D) imaging methods such as MRI and CT
are used in suspicious cases (24, 25).

Computed Tomography

Early diagnosis of osteonecrosis lesions can be achieved by
evaluating the cancellous and cortical structure of the jaw
bones, the entity of periosteal bone reaction and sequestrum,
and the tissue integrity of adjacent structures with computerized
tomography (25). Computed tomography can best determine the
dimension of the lesion as it can show a larger area than the
clinically observed bone exposure (26, 27). CT is superior in
detecting signs of MRONJ compared to traditional methods
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Figure 1.

A 73-year-old female presented with pain and gingival swelling at the lower
right first premolar region without bone exposure; Stage 0 MRONJ was
then diagnosed. She had a history of breast cancer surgery for eight years
and received zoledronate for three years. A panoramic radiograph shows
partial bone osteolysis at the complaint site and osteosclerosis at the right
mandible. MRONJ, medication-related osteonecrosis of the jaw (22).

such as trabecular bone density change and bone sequestrum
(25, 26). CT findings frequently seen in MRON]J include areas
of osteosclerosis and osteolysis, irregularities and destructions
at the borders of cortical bones, cortical bone perforation and
sequestrum formation. The sequestrum, which is a typical
finding for MRONJ, is mostly observed in the spongy trabecular
bone, but can also be viewed in the cortical bone (27). The
radiographic findings of the patient diagnosed with MRONJ on
CT are shown in the Figure 2.

Figure 2. A 68-year-old male diagnosed with MRONIJ with a history of lung
cancer and developed bone metastasis. An axial CT image shows cancellous
sequestra on both sides of the mandible with buccolingual cortical perforation
(arrow). Periosteal reaction is also detected on the right posterior part of the
buccal cortical bone (circle). MRONJ, medication-related osteonecrosis of the
jaw (22).

Figure 3.

Magnetic resonance imaging (Siemens, Avanto, 1.5T, Sequence:
T2 tse tra) Patient: 48 years old, female, metastatic breast cancer,
zoledronic acid for 2 years. Green arrow showing the MRONJ
necrosis: hypointense bone marrow, red arrows showing the
oedema. Pair of screenshots. AAMOS staging: stage 2 (32).

Magnetic Resonance Imaging
It is shown that MRI is more successful in detecting early signs
of stage 0 MRONJ than CBCT and CT. It also allows imaging of

cervical lymphadenopathies such as submandibular and
jugulodigastric lymph nodes accompanying MRONJ as soft
tissues are better visualized on MRI (23). In a study, MRI was
found to be able to detect early osteomyelitis of Stage 0 MRONIJ
which is negative on CT (28). Living bone in stage 0 MRONJ
shows low intensity on T1-weighted images and high intensity
on both T2-weighted images and short tau inversion recovery
(STIR) images which indicate the existing inflammation (23,
26, 28). When these bones become exposed or necrotic, the
density becomes hypointense at T1, T2 and STIR (19, 23, 26,
29). The necrotic bone periphery gives a high-intensity “+”
image on T2 and T1 with contrast, similar to the MRON]J foci
and sequestrum with a hyperintense edge. In a clinical study,
early-stage MRONJ detection of 54% on panoramic radio-
graphs was shown to offer a higher sensitivity of 92% on MRI
(30, 31). The MR images of a patient diagnosed with MRONJ as
a result of zoledronic acid use are shown in Figure 3.

Functional Imaging

Functional imaging methods implicate Single Photon Emission
Computed Tomography (SPECT), Bone Scintigraphy and
Positron Emission Tomography (PET) which can detect osteo-
blastic and osteoclastic activity before radiographically detected
morphological changes in bone and hybrid systems
(SPECT/CT, PET) which these imaging systems are combined
with CT and imaging techniques such as Fluorescence Guided
Bone Resection/Visibly Enhanced Lesion Coverage (VEL-
scope) (33).
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SPECT/CT

In SPECT, the distribution of radionuclide is viewed from
multiple angles and in multiple two-dimensional images. A
three-dimensional image is calculated from these datasets.
SPECT imaging technique can be used as a hybrid SPECT/CT
scanner in combination with anatomical imaging techniques.
Technetium-99m methylene diphosphonate (99Tecm-MDP) or
technetium-99 m-DPD (99Tcm-DPD) are constantly used
nuclides to detect bone infections and do not show any major
difference in pathological bone changes. The positive scintigra-
phy findings observed in MRONJ in many studies are consistent

Figure 4.
Technetium-99m-3,3-diphosphono-1,2-propanodicar-
boxylicacid (99Tcm-DPD) SPECT/CT (Siemens,
Symbia) Patient: 66 years old, male, secondary osteopo-
rosis due to castration, alendronate. First row sagittal,
second row axial view; 4.5 h after injection (bone
phase). The uptake in the left mandible is clearly visible
(red arrow) (32).

Positron Emission
Tomography (PET/CT)
Compared to the SPECT imaging method, the PET imaging
method provides images with higher contrast and resolution.
The PET/CT hybrid system consolidates anatomical imaging
and functional imaging as in SPECT/CT before and compared
with PET imaging, infected bone tissue can be expected to show
increased glucose metabolism, an increased uptake compared to
necrotic areas. Therefore, it is used to visualize suspected
necrotic areas where blood flow and hypermetabolism do not
occur. Abnormal mandibular development on PET scan is not
unequivocally indicative of MRONJ (36).

Sodium Fluoride (NaF) is more sensitive to localize the site of
osteoblastic activity than fluorodeoxyglucose (FDG). FDG acts
as an analogue involved in glucose metabolism; it has high
performance in detecting bone infection and determining
MRON!J stages. Studies using this imaging system have shown
that MRONIJ cases contain both necrotic tissue and signs of
inflammation. However, the common disadvantage of PET with
other functional imaging methods is that inflammatory events
with high metabolism and cancer types with increased metabo-
lism have a similar appearance (37). At this point, hybrid
systems (SPECT/CT, PET/CT) created by combining both
SPECT and PET techniques with low specificity with CT
images allows combining functional and metabolic activity with
detailed radiological anatomical dimension (23, 33). The truth
that the actual dimension of surgically resected MRONJ lesions
were established with respect to the measurements carried out
SPECT/CT images in studies conducted on this subject also
displays the benefits of hybrid systems (38).

Tomography/Computerized
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with histological findings, which also supports its performance
in the early diagnosis of MRONIJ (34). However, images created
by bone scintigraphy are two-dimensional and have low
anatomical resolution. Because of this negativity, in the
presence of osteonecrosis, the dimensions of the lesion can not
be measured with high accuracy when compared with CT and
MRI. Another deficit of this technique is the insufficiency to
clearly distinguish between the inflammatory and malignant
stages of existing lesions (35). The SPECT/CT imaging method
using Technetium is shown in the Figure 4.

VELscope

Fluorescence-guided bone resection is a definitively defined
imaging modality in integration with surgery in MRONIJ.
According to this method, the patient takes 100 mg of doxycy-
cline twice a day for 10 days before surgery. Thus, living bone
will have a doxycycline uptake and present a “greenish” light
when illuminated by the VELscope. The fluorescence of living
bone is displayed "under blue light of 400 to 460 nm" (39).
There is no uptake in necrotic bone, so it does not show fluores-
cence. Pautke et al. concluded that bleeding of the bone during
resection was not correlated with any bone fluorescence signal
(40). Bone hemorrhage, suggestive of living bone, may occur in
areas of cancellous bone, but no fluorescence (39). This
technique may suggest a way to standardize the surgical proce-
dure (40).

Prevention of MRONJ

The key to prevention of MRONIJ is screening high-risk
patients (eg, AAOMS stage 0) predisposed to the disease to
detect it at an early stage to effectively prevent progression and
occurrence (41). Therefore, prevention should come before
treatment. Published studies have shown that local infection
treatment and oral hygiene can reduce the risk of MRONJ (42).
Multidisciplinary ~cooperations between oncologists and
dentists and close follow-up play a critical role in the prevention
and treatment of MRONJ. More attention should be paid to oral
hygiene and periodontal health in all stages of MRONIJ (43).
Maintaining proper oral hygiene and using antibacterial mouth-
washes may help delay the MRONJ progression (41).
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Cancer patients who will receive bone marrow treatment in
non-emergency circumstances should be examined in terms of
oral care before starting treatment and ensure that necessary
dental procedures are performed. Oncologists should inform
patients about the significance of oral care before treatment and
patients should be examined by a dentist to eliminate risks as
much as possible. For recently diagnosed MRONI patients, it
can be determined whether bone marrow treatment should be
continued or interrupted by determining the development of
subsequent treatment plans (23, 33).

Treatments for dentists should be logical with a follow-up
system that provides follow-up examinations. Modifiable risk
factors should be assessed for patients before cancer treatment
and preliminary treatments such as extraction, conservative
dental and periodontal treatment, adjustment of prostheses if
necessary and finally the necessity of a lifetime daily oral care
commitment and encouraging reduction of risk factors (such as
smoking and uncontrolled diabetes) training should be provided
(44). Controllable risk factors should be minimized. During the
treatment, sixth-month follow-ups should be strictly followed
and if symptoms recur, a doctor should be consulted at any time.
It is recommended that the dentist complete the oral examina-
tion, evaluate the condition of the soft and hard tissues in the
oral cavity, continue oral education and control risk factors. The
patient should be followed for 8 weeks and the outcome evaluat-
ed by the dentist (45).

Drug Holiday

Many researchers recommend stop taking medication before
tooth extraction or other invasive procedures. There is insuffi-
cient information and resources to refute whether drug holiday
is beneficial in patients taking antiresorptive drugs for osteopo-
rosis. However, the AAOMS committee reviewed the modified
drug vacation approach described by Damm and Jones for
patients at risk and found it appropriate for patients using drugs
for a long time (> four years) (46). Information on discontinua-
tion of IV bisphosphonate therapy before surgical procedures in
cancer patients is insufficient. However, if MRONIJ develops,
the doctor may decide to discontinue drug therapy until soft
tissue healing is complete, depending on the disease condition.
There is no information to support or refute the issue of discon-
tinuing antiangiogenic drug treatment to prevent or treat
MRONJ, and research on this issue is ongoing (46).

MRONJ Treatment

There is no defined gold standard treatment in the literature and
MRON]J is often very difficult to treat (23, 47, 48). Treatment
strategies are mainly focused on minimizing the progression or
formation of bone necrosis, eliminating pain, controlling
infection and optimizing the patient's quality of life (16, 23, 47,
48). The AAOMS recommends stage-based treatment planning
in patients with MRONJ (Table I). No treatment is recommend-
ed other than educating the patients about what MRON]J is,
necessary precautions to prevent it, and oral hygiene for patients
in the risk group, (49). In cases where a mobile sequestrant
develops, it should be taken regardless of the stage (16).
Medication is the primary way currently existing in the early
stages of MRONIJ. Considering the AAOMS' report in 2014,
Stage 0 and 1 MRONJ patients may take advantage of medical

treatments such as antimicrobials and systematic antibiotics
(16). It can also be administered as adjuvant treatment in Stages
2 and 3 when evidence of infection emerges. Even in advanced
stages requiring surgical treatment despite these recommenda-
tions, conservative medical treatment may prevail, and if the
patient does not want to have surgery or the general situation of
the patient does not empower surgery, conservative treatment
may be a good alternative (50).

The antibiotics most commonly used for systematic drug
therapy in MRONIJ appear to be metronidazole, amoxicillin,
penicillin, amoxicillin/clavulanate or a combination (51). In
case of local antimicrobial use for the management of MRONJ,
the first choice that should come to mind is chlorhexidine.
Although the efficacy and extent of the application has not been
fully determined, conservative treatment is a reliable method
that can be applied at first and remains the most constantly tried
method in the MRONJ treatment (51).

Although the AAOMS primarily recommends conservative
treatment, Ristow et al. stated that the success rate was 20% in
cases in which conservative treatment was preferred, while the
success rate was over 85% in cases that underwent surgical
treatment (52). This shows that, except for third-degree cases or
well-defined sequestration, when non-operative treatment fails,
operative treatment, which is a more cautious approach, should
be considered. For successful surgical treatment, reducing the
bacterial load with conservative methods before the operation,
completely removing the necrotic bone during the surgery,
removing the teeth in the necrosis area and correcting the sharp
bone edges, tension-free primary closure of the wound area with
a mucoperiosteal flap, laser that increases the success of surgery
by disinfecting the bone, ozone, long-term antibiotic use are
recommended. During surgery, the VELscope technique can
also be used to distinguish between vital and necrotic bone (53).
Although it has proven to be effective, some disadvantages have
been reported in surgical treatment, such as worsening of symp-
toms after treatment, pathological fractures and loss of jaw
segments. Surgical treatment has not yet been proven to treat
patients in the early stages but it is a necessary modality for the
treatment of more advanced MRONJ (54).

In addition to the treatment methods recommended by the
AAOMS, there are research results showing that some auxiliary
regenerative treatments also positively affect the recovery in
MRONJ patients. Regenerative treatment choices in the
treatment of MRONI include low-dose laser therapy, surgical
debridement with laser, surgical debridement under the
guidance of fluorescent staining method, use of platelet concen-
trates, ozone and hyperbaric oxygen therapy, use of pentoxifyl-
line, alpha-tocopherol, parathormone or stem cell transplanta-
tion into the lesion (23, 55).

Ozone therapy induces endogenous antioxidant systems and
breaks the xanthine/xanthine oxidase enzyme pathway required
for oxidation. It has been reported that ozone therapy increases
blood circulation, erythrocyte count and hemoglobin amount,
activates the mononuclear phagocytic system, contributes
positively to the healing of bone defects and has antibacterial
effects (56). Ozone treatment has also been reported to stimulate
cell proliferation and soft tissue healing in stage 1 and 2
MRONIJ (57).
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Although the results of hyperbaric oxygen (HBO) are contro-
versial, it is used in the MRONJ treatment less frequently. Some
researchers have reported that HBO enhances wound healing,
reduces edema and swelling, stimulates stem cell mobilization
and reduces the suppression of bone regeneration caused by
bisphosphonates (57, 58).

LLLT (Low-level laser therapy) has positive effects such as
reducing pain, increasing wound healing and facilitating nerve
regeneration. It has been stated in different studies that LLLT
has been used on the basis of its biostimulant effect in MRONJ
lesions (57, 59).

Pentoxifylline and a-tocopherol have been reported to help
antimicrobial treatment in the early stages of MRONJ and a
74% reduction was found in the bone exposure area and symp-
toms in cases where they were used (57). Pentoxifylline, which
is a purine-derived peripheral vasodilator substance, improves
the decreased flexibility of erythrocytes, helps to increase the
oxygen saturation of the tissues by decreasing the blood viscosi-
ty and increasing the flow feature, thus the microcirculation of
the blood. In addition, it inhibits fibroblasts, increases collage-
nase activity and decreases the proinflammatory cytokines such
as interleukin-12 (IL-12) and tumor necrosis factor alpha
(TNF-a) (60).

Photo-bio modulation (PBM); besides its analgesic and anti-in-
flammatory effects, also an accelerator of tissue healing and
repair (61). Cytochrome C oxidase is stimulated during PBM,
resulting in increased cell proliferation, migration, differentia-
tion, and metabolic activity (61). Since PBM enhances wound
healing and modulates cell metabolism, it is considered a
complementary therapy in MRONJ (62).

Another agent used in MRONIJ is teriparatide. Teriparatide
promotes the formation of healthy bone to replace necrotic bone
by activating bone remodeling and increasing bone formation.
There is also a view that teriparatide exerts its effect by
suppressing sclerostin production and activating WNT signaling
(63). Teriparatide has an osteoanabolic effect and has been
found to encourage bone growth and healing in chronic
periodontitis (64).

Mesenchymal stem cells (MSC) are well known for their ability
to differentiate into tissue-forming cells for instance osteoblasts,
chondrocytes and adipocytes. Due to their capacity to differenti-
ate into osteoblasts and their immunomodulatory properties,
MSCs can be used as graft material for areas of osteonecrosis
(65). The efficacy of the MSC graft is related to its ability to
increase TGF-B1, IL-10 and regulatory T cells (CD 4, 25) and
reduce IL-6, IL-17 and C-reactive proteins (66). The limitation
of MSC in the treatment of MRONUI is that it is not fully known
if the primary mechanism of MSC is due to osteoblast differen-
tiation or bone regeneration associated with immunomodulatory
properties or both. In addition, MSC treatment has some
detriments such as the need for additional equipment and an
uncomfortable procedure. Finally, similar to other treatment
modalities using grafts, MSC is difficult to implement as a
single modality in the MRONJ treatment. Instead, it appears to
be an adjunctive method that requires surgical treatment.
Despite these limitations, MSC is taken into account as one of
the most encouraging treatment modalities in combination with
teriparatide due to its regenerative potential (65).
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DISCUSSION

A comprehensive medical history and physical examination,
along with effective radiological examinations are immensely
important in the MRONJ diagnosis and planning while consid-
ering not only the presence of necrotic bone, but also other
clinical signs and conventional-advanced imaging. It should be
remembered that some cases of MRONJ may occur sponta-
neously, especially in the early stages, without the dental-peri-
odontal diseases or any association with invasive dental proce-
dures and it should be noted that pain may not always be present
(67). The most common pathology observed in MRON]J is the
emergence of non-epithelial bone, decreased number of osteo-
cytes, more empty lacunae with increasing amounts of necrotic
bone, demineralized extracellular bone matrix, denudation of
bone and osteonecrosis (68).

Even though no general consensus exists on optimal treatment
methods, it is noteworthy that all treatment strategies applied in
practice are well-known anti-infective strategies. Conservative
therapy usually comprises the use of anti-infective and oral
disinfectants and long-term antibiotic therapy with temporary or
even permanent cessation of antiresorptive drug therapy.
Although this treatment does not usually lead to exact mucosal
healing, it can lead to symptomatic relief as it can alleviate the
signs of infection. It may also lead to downstaging of the disease
(eg, stage 2 to 1) through reduced pain, swelling, and pus exuda-
tion (69). Surgical therapy takes place with antibiotic therapy,
complete removal of necrotic bone fragments, softening of
sharp-edged bones and plastic wound closure. The major intent
in all these methods is to directly address the infection, remove
necrotic and infected bone fragments and protect the surround-
ing bone from reinfection (70).

CONCLUSION

As aresult, even though there is no concurrence on the preferred
treatment methods, researchers agree that the most important
trump card in the control of MRONI is to prohibit the develop-
ment and to detect it with advanced radiologic examinations at
an early stage.
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