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AMAC KAPSAM VE YAYIN STANDARTLARI

istanbul Tip Fakdltesi Dergisi (st Tip Fak Derg); bagim-
siz, dnyargisiz ve cift-kor hakemlik ilkeleri cercevesinde
yayin yapan Istanbul Universitesi, istanbul Tip Fakilte-
si'nin uluslararasi ve agik erisimli bilimsel yayin organidrr.
Dergi Ocak, Nisan, Temmuz ve Ekim aylarinda olmak
Uzere U¢ ayda bir yayinlanir ve dért sayida bir cildi ta-
mamlanir. Yayin dili Tirkce ve ingilizce'dir.

istanbul Tip Fakiiltesi Dergisi (ist Tip Fak Derg), tibbin
tim alanlaninda klinik ve deneysel 6zgiin arastirmalar,
ender gorilebilecek olgu sunumlan, ézel ve aktiel ko-
nularda literatlr derlemeleri ve editére mektuplar ya-
yinlamaktadir. Orijinal metot gelistirme, yeni bir girisim
teknigi ve orijinal calismalarin 6n sonuglarini iceren kisa
raporlara da dergide yer verilmektedir.

Derginin hedef kitlesi; saglik alanindaki tim disiplinler-
de ¢alisan hekimler ve akademisyenlerdir.

Derginin editorlik ve yayin strecleri International Com-
mittee of Medical Journal Editors (ICMJE), World Asso-
ciation of Medical Editors (WAME), Council of Science
Editors (CSE), Committee on Publication Ethics (COPE),
European Association of Science Editors (EASE) ve Na-
tional Information Standards Organization (NISO) orga-
nizasyonlarinin kilavuzlarina uygun olarak bicimlendiril-
mistir ve Principles of Transparency and Best Practice in
Scholarly Publishing (doaj.org/bestpractice) ilkelerine
uygun olarak yuritilmektedir.

stanbul Tip Fakdiltesi Dergisi (ist Tip Fak Derg), Web of
Science-Emerging Sources Citation Index ve TUBITAK
ULAKBIM TR Dizin tarafindan indekslenmektedir.

Makale degerlendirme ve yayin iglemleri icin yazarlar-
dan Ucret talep edilmemektedir.

Derginin tiim masraflan istanbul Universitesi tarafindan
kargilanmaktadir.

Dergide yayinlanan makalelerde ifade edilen go-
riisler ve fikirler istanbul Tip Fakiiltesi Dergisi Editér,
Editor Yardimailar, Yayin Kurulu ve Yayincisinin degil,
yazar(lar)in bakis acilarini yansitir. Editor, Editor Yar-
dimcilan, Yayin Kurulu ve Yayinci bu gibi durumlar icin
hi¢ bir sorumluluk ya da yikimlilik kabul etmemek-
tedir. Yayinlanan icerik ile ilgili tim sorumluluk yazar-
lara aittir.

Yayinlanan tim icerige Ucretsiz olarak erisilebilir.

Editor: Birsen Karaman

Adres: Istanbul Universitesi, istanbul Tip Fakiiltesi
Dekanlgi, Turgut Ozal Cad. 34093 Capa, Fatih,
istanbul, Turkiye

Tel.: +90 212 414 21 61

E-posta: itfdergisi@istanbul.edu.tr

Yayinci: istanbul Universitesi Yayinevi

Adres: istanbul Universitesi Merkez Kampusu,
34452 Beyazit, Fatih, istanbul, Turkiye

Tel.: +90 212 440 00 00

Faks: +90 212 217 22 92
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AIMS SCOPE AND PUBLICATION STANDARDS

Journal of Istanbul Faculty of Medicine (J Ist
Faculty Med) an international, scientific, open
access periodical published in accordance with
independent, unbiased, and double-blinded
peer-review principles. The journal is the official
publication of Istanbul University, Istanbul Faculty of
Medicine and it is published quarterly on January,
April, July and October. The publication languages
of the journal are Turkish and English.

Journal of Istanbul Faculty of Medicine (J Ist Faculty
Med) aims to contribute to the literature by publishing
manuscripts at the highest scientific level on all fields of
medicine. The journal publishes original experimental
and clinical research articles, reports of rare cases,
reviews that contain sufficient amount of source data
conveying the experiences of experts in a particular
field, and letters to the editors as well as brief reports
on a recently established method or technique or
preliminary results of original studies related to all
disciplines of medicine from all countries.

The journal's target audience includes researchers,
physicians and healthcare professionals who are
interested or working in all medical disciplines.

The editorial and publication processes of the journal
are shaped in accordance with the guidelines of the
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), and National Information
Standards Organization (NISO). The journal is in
conformity with the Principles of Transparency and Best
Practice in Scholarly Publishing (doaj.org/bestpractice).

Journal of Istanbul Faculty of Medicine is currently
indexed in Web of Science-Emerging Sources
Citation Index and TUBITAK ULAKBIM TR Index.

Processing and publication are free of charge with
the journal. No fees are requested from the authors at
any point throughout the evaluation and publication
process.

All expenses of the journal are covered by the
Istanbul University.

Statements or opinions expressed in the manuscripts
published in Journal of Istanbul Faculty of Medicine
reflect the views of the author(s) and not the opinions
of the editors, the editorial board, or the publisher;
the editors, the editorial board, and the publisher
disclaim any responsibility or liability for such
materials. The final responsibility in regard to the
published content rests with the authors.

All published content is available online, free of
charge.

Editor: Birsen Karaman

Address: Istanbul University, Istanbul Faculty of
Medicine Deanery, Turgut Ozal Cad. 34093, Capa,
Fatih, Istanbul, Turkey

Phone: +90 212 414 21 61

E-mail: itfdergisi@istanbul.edu.tr

Publisher: Istanbul University Press

Address: istanbul Universitesi Merkez Kampiisi,
34452 Beyazit, Fatih / Istanbul - Turkey

Phone: +90 212 440 00 00
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YAZARLARA BILGI

istanbul Tip Fakdltesi Dergisi (Ist Tip Fak Derg); ba-
gimsiz, Onyargisiz ve cift-kor hakemlik ilkeleri cerce-
vesinde yayin yapan istanbul Universitesi, istanbul Tip
Fakultesi’'nin uluslararasi ve agik erisimli bilimsel yayin
organidir. Dergi Ocak, Nisan, Temmuz ve Ekim aylarin-
da olmak Uzere U¢ ayda bir yayinlanir ve dort sayida
bir cildi tamamlanir. Yayin dili Tirkge ve ingilizce'dir.

istanbul Tip Fakiiltesi Dergisi (ist Tip Fak Derg), tibbin
tdm alanlarinda klinik ve deneysel 6zgiin arastirmalar,
ender gorilebilecek olgu sunumlari, 6zel ve aktiel
konularda literatir derlemeleri ve editére mektuplar
yayinlamaktadir. Orijinal metot gelistirme, yeni bir
girisim teknigi ve orijinal ¢alismalarin 6n sonuglarini
iceren kisa raporlara da dergide yer verilmektedir.

EDITORYAL POLITIKALAR VE HAKEM SURECI

Derginin editorlik ve yayin suregleri International
Committee of Medical Journal Editors (ICMJE), Wor-
Id Association of Medical Editors (WAME), Council of
Science Editors (CSE), Committee on Publication Et-
hics (COPE), European Association of Science Editors
(EASE) ve National Information Standards Organiza-
tion (NISO) organizasyonlarinin kilavuzlarina uygun
olarak bicimlendirilmistir ve Principles of Transparen-
cy and Best Practice in Scholarly Publishing (doaj.org/
bestpractice) ilkelerine uygun olarak yiritilmektedir.

Ozglnliik, yiiksek bilimsel kalite ve atif potansiyeli bir
makalenin yayina kabulli icin en énemli kriterlerdir.
Gonderilen yazilarin daha dnce bagka bir elektronik ya
da basili dergide, kitapta veya farkli bir mecrada su-
nulmamis ya da yayinlanmamis olmasi gerekir. Toplan-
tilarda sunulan caligmalar icin, sunum yapilan organi-
zasyonun tam adl, tarihi, sehri ve Ulkesi belirtiimelidir.

istanbul Tip Fakiiltesi Dergisi'ne goénderilen tim ma-
kaleler cift-kér hakem degerlendirme strecinden geg-
mektedir. Tarafsiz degerlendirme slrecini saglamak
icin her makale alanlarinda uzman en az iki dis-bagim-
siz hakem tarafindan degerlendirilir. Dergi Yayin Kurulu
Uyeleri tarafindan génderilecek makalelerin degerlen-
dirme stiregleri, davet edilecek dis bagimsiz editorler
tarafindan yonetilecektir. BUtin makalelerin karar ver-
me sUreclerinde nihai karar yetkisi Editordedir.

Klinik ve deneysel calismalar, ilag arastirmalan ve
bazi olgu sunumlari icin World Medical Association

Declaration of Helsinki “Ethical Principles for Me-
dical Research Involving Human Subjects”, (amen-
ded in October 2013, www.wma.net) cercevesinde
hazirlanmig Etik Komisyon raporu gerekmektedir.
Gerekli goérilmesi halinde Etik Komisyon raporu
veya esdederi olan resmi bir yazi yazarlardan talep
edilebilir. Insanlar tzerinde yapilmis deneysel ca-
lismalarin sonuglarini bildiren yazilarda, caligmanin
yapildigi kisilere uygulanan prosedurlerin niteligi
timuyle aciklandiktan sonra, onaylarinin alindigina
iliskin bir aciklamaya metin icinde yer verilmelidir.
Hayvanlar Gzerinde yapilan calismalarda ise agn, aci
ve rahatsizlik verilmemesi icin yapilmis olanlar acik
olarak makalede belirtiimelidir. Hasta onamlari, Etik
Kurul raporunun alindigr kurumun adi, onay belge-
sinin numarasi ve tarihi ana metin dosyasinda yer
alan Gere¢ ve Yontem bashgi altinda yazilmalidir.
Hastalarin kimliklerinin gizliligini korumak yazarlarin
sorumlulugundadir. Hastalarin kimligini aciga cika-
rabilecek fotograflar icin hastadan ya da yasal tem-
silcilerinden alinan imzali izinlerin de génderilmesi
gereklidir.

Bitldn makalelerin benzerlik tespiti denetimi, iThenti-
cate yazilimi araciligiyla yapiimaktadir.

Yayin Kurulu, dergimize génderilen calismalar hak-
kindaki intihal, atif manipUlasyonu ve veri sahteciligi
iddia ve stpheleri karsisinda COPE kurallarina uygun
olarak hareket edecektir.

Yazar olarak listelenen herkesin ICMJE (www.icmje.
org) tarafindan dnerilen yazarlik kosullarini karsilama-
st gerekmektedir.

ICMJE, yazarlann asagidaki 4 kosulu karsilamasini

onermektedir:

1. Calismanin konseptine/tasarimina; ya da ¢alisma
icin verilerin toplanmasina, analiz edilmesine ve
yorumlanmasina énemli katki saglamis olmak;

2. Yazi taslagini hazirlamis ya da énemli fikirsel iceri-
gin elestirel incelemelerini yapmis olmak;

3. Yazinin yayindan 6nceki son halini gézden gecir-

mis ve onaylamis olmak;

Calismanin herhangi bir boliminin gecerliligi ve

dogruluguna iliskin sorularin uygun sekilde sorus-

turuldugunun ve ¢éziimlendiginin garantisini ver-
mek amaciyla ¢alismanin her yéninden sorumlu
olmayi kabul etmek.

4.
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Bir yazar, calismada katki sagladigr kisimlarin sorum-
lulugunu almasina ek olarak, diger yazarlarin calis-
manin hangi kisimlarindan sorumlu oldugunu da ta-
nimlayabilmelidir. Ayrica,her yazar digerlerinin katki
bitinlugine glven duymalidir.

Yazar olarak belirtilen her kisi yazarligin dért kosulunu
karsilamalidir ve bu dért kosulu karsilayan her kisi ya-
zar olarak tanimlanmalidir. Dért kriterin hepsini karsi-
lamayan kisilere makalenin baslik sayfasinda tesekkir
edilmelidir.

Yazarlik haklarina uygun hareket etmek ve hayalet ya
da lGtuf yazarligin 6nlenmesini saglamak amaciyla
sorumlu yazarlar makale yikleme strecinde

http://jmed.istanbul.edu.tr/tr/content/makale-gon-
derme-kilavuzu/makale-gonderme-kilavuzu

adresinden erisilebilen Yazar Katki Formu’nu imzala-
mali ve taranmig versiyonunu yaziyla birlikte génder-
melidir. Yayin Kurulu’nun gdnderilen bir makalede
“|Gtuf yazarlik” oldugundan stiphelenmesi durumun-
da s6éz konusu makale degerlendirme yapilmaksi-
zin reddedilecektir. Makale gonderimi kapsaminda;
sorumlu yazar makale gdénderim ve degerlendirme
strecleri boyunca yazarlik ile ilgili tim sorumlulugu
kabul ettigini bildiren kisa bir &n yazi géndermelidir.

Istanbul Tip Fakiiltesi Dergisi, génderilen makalele-
rin degerlendirme surecine dahil olan yazarlarin ve
bireylerin, potansiyel ¢ikar catismasina ya da dnyargi-
ya yol acabilecek finansal, kurumsal ve diger iliskiler
dahil mevcut ya da potansiyel ¢ikar catismalarini be-
yan etmelerini talep ve tesvik eder.

Bir calisma icin bir birey ya da kurumdan alinan her
turld finansal destek ya da diger destekler Yayin Kuru-
lu'na beyan edilmeli ve potansiyel ¢ikar ¢atigmalarini
beyan etmek amaciyla ICMJE Potansiyel Cikar Catis-
malar Formu katki saglayan tim yazarlar tarafindan
ayn ayn doldurulmalidir. Editér, yazarlar ve hakemler
ile ilgili potansiyel ¢ikar catismasi vakalari derginin
Yayin Kurulu tarafindan COPE ve ICMJE rehberleri
kapsaminda ¢ozilmektedir.

Derginin Yayin Kurulu, itiraz ve sikayet vakalarini, COPE
rehberleri kapsaminda isleme almaktadir. Yazarlar,
itiraz ve sikayetleri icin dogrudan Yayincilik Birimi ile
temasa gecebilirler. Ihtiyac duyuldugunda Yayin Ku-

rulu'nun kendi icinde ¢ézemedigi konular icin tarafsiz
bir temsilci atanmaktadir. Itiraz ve sikayetler icin karar
verme slreclerinde nihai karari Bag Editor verecektir.

istanbul Tip Fakdiltesi Dergisi her makalenin
http://jmed.istanbul.edu.tr/tr/content/makale-gon-
derme-kilavuzu/makale-gonderme-kilavuzu
adresinden erisebilecediniz Telif Hakki Devir Formu ile
beraber gonderilmesini talep eder. Yazarlar, basili ya da
elektronik formatta yer alan resimler, tablolar ya da diger
her turll icerik dahil daha énce yayinlanmis iceridi kulla-
nirken telif hakki sahibinden izin almalidirlar. Bu konuda-
ki yasal, mali ve cezai sorumluluk yazarlara aittir.

Dergide yayinlanan makalelerde ifade edilen gorusler
ve fikirler istanbul Tip Fakiiltesi Dergisi Editér, Editér
Yardimcilar, Yayin Kurulu ve Yayincisinin degil, yazar(lar)
in bakis acilariniyansitir. Editor, Editor Yardimeilar, Yayin
Kurulu ve Yayinci bu gibi durumlar icin hi¢ bir sorumlu-
luk ya da yikimlulik kabul etmemektedir. Yayinlanan
icerik ile ilgili tim sorumluluk yazarlara aittir.

MAKALE HAZIRLAMA

Makaleler, ICMJE-Recommendations for the Con-
duct, Reporting, Editing and Publication of Scholarly
Work in Medical Journals (updated in December 2015
- http://www.icmje.org/icmje-recommendations.pdf)
ile uyumlu olarak hazirlanmalidir. Randomize ¢alisma-
lar CONSORT, gozlemsel calismalar STROBE, tanisal
degerli caligmalar STARD, sistematik derleme ve me-
ta-analizler PRISMA, hayvan deneyli calismalar ARRIVE
ve randomize olmayan davranis ve halk saghguyla ilgili
calismalar TREND kilavuzlarina uyumlu olmalidir.

Makaleler sadece
http://jmed.istanbul.edu.tr/tr/content/makale-gon-
derme-kilavuzu/makale-gonderme-kilavuzu
adresinde yer alan derginin online makale yikleme
ve degerlendirme sistemi UGzerinden gonderilebilir.
Diger mecralardan gonderilen makaleler degderlen-
dirilmeye alinmayacaktir.

Gonderilen makalelerin dergi yazim kurallarina uy-
gunludu ilk olarak Yaymncilik Birimi tarafindan kontrol
edilecek, dergi yazim kurallarina uygun hazirlanma-
mis makaleler teknik dizeltme talepleri ile birlikte
yazarlarina geri goénderilecektir.
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Yazarlarin; Telif Hakki Devir Formu, Yazar Formu ve IC-
MJE Potansiyel Cikar Catismalarn Formu’nu (bu form,
tim yazarlar tarafindan doldurulmalidir) ilk génderim
sirasinda online makale sistemine yiklemeleri gerek-
mektedir. Bu formlara http://jmed.istanbul.edu.tr/
tr/content/makale-gonderme-kilavuzu/makale-gon-
derme-kilavuzu adresinden erisilebilmektedir.

Kapak sayfasi: Gonderilen tim makalelerle birlikte
ayr bir kapak sayfasi da gonderilmelidir. Bu sayfa;

- Makalenin Tiirkce ve ingilizce bashgini ve 50 ka-
rakteri gecmeyen Tiirkce ve ingilizce kisa baslidi-
ni,

- Yazarlarin isimlerini, kurumlarini, egitim derece-
lerini ve ORCID numaralarini

- Finansal destek bilgisi ve diger destek kaynaklari
hakkinda detayli bilgiyi,

- Sorumlu yazarin ismi, adresi, telefonu (cep tele-
fonu dahil), faks numarasi ve e-posta adresini,

- Makale hazirlama slrecine katkida bulunan ama
yazarlik kriterlerini kargilamayan bireylerle ilgili
bilgileri icermelidir.

Ozet: Editére Mektup tiiriindeki yazilar diginda kalan
tiim makalelerin Tiirkge ve ingilizce &zetleri olmali-
dir. Ozgiin Arastirma makalelerinin ézetleri “Amac”,
"Gere¢ ve Yontem”, “Bulgular”ve “Sonug” alt bas-
liklarini icerecek bicimde hazirlanmalidir. Olgu sunu-
mu ve derleme tiiriindeki yazilarin Ozet bdlimleri alt
baglk icermemelidir.

Anahtar Sézciikler: Tim makaleler en az 3 en fazla 6
anahtar kelimeyle birlikte génderilmeli, anahtar soz-
cukler 6zetin hemen altina yazilmaldir. Kisaltmalar
anahtar sozclk olarak kullanilmamalidir. Anahtar soz-

ctkler National Library of Medicine (NLM) tarafindan
hazirlanan Medical Subject Headings (MeSH) verita-
banindan secilmelidir.

Makale Tiirleri

Ozgiin Aragtirma: Ana metin “Giris”, “Gereg ve
Yoéntem”, “Bulgular”ve "Tartisma”alt basliklarini icer-
melidir. Ozgiin Arastirmalarla ilgili kisitlamalar igin
|Gtfen Tablo 1'i inceleyiniz.

Sonucu desteklemek icin istatistiksel analiz genellikle
gereklidir. Istatistiksel analiz, tibbi dergilerdeki ista-
tistik verilerini bildirme kurallarina gére yapilmalidir
(Altman DG, Gore SM, Gardner MJ, Pocock SJ. Sta-
tistical guidelines for contributors to medical jour-
nals. Br Med J 1983: 7; 1489-93). istatiksel analiz ile
ilgili bilgi, Yontemler blimu icinde ayn bir alt baglk
olarak yazilmali ve kullanilan yazilim kesinlikle tanim-
lanmalidir.

Birimler, uluslararasi birim sistemi olan International
System of Units (SI)'a uygun olarak hazirlanmadir.

Editéryel Yorum: Dergide yayinlanan bir arastir-
manin, o konunun uzmani olan veya Ust dizeyde
degerlendirme yapan bir hakemi tarafindan kisaca
yorumlanmasi amacini tasimaktadir. Yazarlari, dergi
tarafindan secilip davet edilir. Ozet, anahtar sézcik,
tablo, sekil, resim ve diger gorseller kullaniimaz.

Derleme: Yazinin konusunda birikimi olan ve bu bi-
rikimleri uluslararasi literatlre yayin ve atif sayisi ola-
rak yansimig uzmanlar tarafindan hazirlanmis yazilar
degerlendirmeye alinir. Yazarlar dergi tarafindan
da davet edilebilir. Bir bilgi ya da konunun klinikte
kullanilmasi icin vardigi son dlzeyi anlatan, tartisan,

Tablo 1. Makale tirleri igin kisitlamalar

Sdzciik Ozet Kaynak Tablo
Makale tiirii limiti sdzciik limiti limiti limiti Resim limiti
Ozglin Arastirma 3500 250 (Alt baslikl) 30 6 7 ya da toplamda 15 gorsel
Derleme 5000 250 50 6 10 ya da toplamda 20 gorsel
Olgu Sunumu 1000 200 15 Tabloyok  10vyadatoplamda 20 gorsel
Editore Mektup 500 Uygulanamaz 5 Tablo yok Gorsel yok
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degerlendiren ve gelecekte yapilacak olan calismala-
ra yon veren bir formatta hazirlanmalidir. Ana metin
"Giris"”, "Klinik ve Arastirma Etkileri” ve “Sonu¢” bo-
[Gmlerini icermelidir. Derleme tiriindeki yazilarla ilgili
kisitlamalar icin lGtfen Tablo 1'i inceleyiniz.

Olgu Sunumu: Olgu sunumlari icin sinirli sayida yer
ayrlmakta ve sadece ender gorllen, tani ve tedavisi
gli¢ olan hastaliklarla ilgili, yeni bir yontem 6neren,
kitaplarda yer verilmeyen bilgileri yansitan, ilgi ¢ekici
ve 6gretici 6zelligi olan olgular yayina kabul edilmek-
tedir. Ana metin; "Giris”, “Olgu Sunumu”, “Tartisma”
ve Sonug” alt bagliklarini icermelidir. Olgu Sunumla-
nyla ilgili kisitlamalar icin IGtfen Tablo 1'i inceleyiniz.

Editére Mektup: Dergide daha 6nce yayinlanan bir
yazinin énemini, gdzden kacan bir ayrintisini ya da
eksik kisimlarini tartisabilir. Ayrica derginin kapsami-
na giren alanlarda okurlarin ilgisini ¢cekebilecek ko-
nular ve &zellikle egitici olgular hakkinda da Editore
Mektup formatinda yazilar yaymnlanabilir. Okuyucular
da yayinlanan yazilar hakkinda yorum iceren Editore
Mektup formatinda yazilarini sunabilirler. Ozet, anah-
tar sozclk, tablo, sekil, resim ve diger gorseller kul-
lanilmaz. Ana metin alt basliksiz olmalidir. Hakkinda
mektup yazilan yayina ait cilt, yil, sayi, sayfa numara-
lar, yazi bashdi ve yazarlann adlar agik bir sekilde be-
lirtilmeli, kaynak listesinde yazilmali ve metin icinde
atifta bulunulmalidir.

Tablolar

Tablolar ana dosyaya eklenmeli, kaynak listesi son-
rasinda sunulmali, ana metin icerisindeki gecis sira-
larina uygun olarak numaralandirlmadir. Tablolarin
Uzerinde tanimlayici bir baglik yer almali ve tablo
icerisinde gecen kisaltmalann acilimlar tablo altina
tanimlanmalidir. Tablolar Microsoft Office Word dos-
yasl! icinde “Tablo Ekle” komutu kullanilarak hazirlan-
mali ve kolay okunabilir sekilde diizenlenmelidir. Tab-
lolarda sunulan veriler ana metinde sunulan verilerin
tekrar olmamali; ana metindeki verileri destekleyici
nitelikte olmalidir.

Resim ve Resim Altyazilan

Resimler, grafikler ve fotograflar (TIFF ya da JPEG
formatinda) ayri dosyalar halinde sisteme yiklenme-
lidir. Gorseller bir Word dosyasi dokiimani ya da ana
dokiiman icerisinde sunulmamalidir. Alt birimlere ay-

rlan gorseller oldugunda, alt birimler tek bir gorsel
icerisinde verilmemelidir. Her bir alt birim sisteme ayn
bir dosya olarak yiklenmelidir. Resimler alt birimleri
belli etme amaciyla etiketlenmemelidir (a, b, ¢ vb.).
Resimlerde altyazilar desteklemek icin kalin ve ince
oklar, ok baslar, yildizlar, asteriksler ve benzer isa-
retler kullanilabilir. Makalenin geri kalaninda oldugu
gibi resimler de kor olmalidir. Bu sebeple, resimler-
de yer alan kisi ve kurum bilgileri de kérlestiriimelidir.
Gorsellerin minimum ¢6zUnirliga 300 DPI olmalidir.
Degerlendirme surecindeki aksakliklar énlemek icin
gonderilen butin gorsellerin ¢dzUnlrligu net ve bo-
yutu biylik (minimum boyutlar 100x100 mm) olmali-
dir. Resim altyazilari ana metnin sonunda yer almalidir.

Makale icerisinde gegen tim kisaltmalar, ana metin
ve Ozette ayri ayn olmak Uzere ilk kez kullanildiklari
yerde tanimlanarak kisaltma tanimin ardindan paran-
tez icerisinde verilmelidir.

Ana metin icerisinde cihaz, yazilim, ilag vb. Grinler-
den bahsedildiginde Grintn ismi, Ureticisi, Gretildigi
sehir ve Ulke bilgisini iceren Grln bilgisi parantez icin-
de verilmelidir; “Discovery St PET/CT scanner (Gene-
ral Electric, Milwaukee, WI, USA)".

Tum kaynaklar, tablolar ve resimlere ana metin icin-
de uygun olan yerlerde sirayla numara verilerek atif
yapilmalidir.

Ozgiin arastirmalarin kisitlamalari, engelleri ve yeter-
sizliklerinden Sonug paragrafi dncesi “Tartisma” bo-
limiinde bahsedilmelidir.

REVIiZYONLAR

Yazarlar makalelerinin revizyon dosyalarini génderir-
ken, ana metin Uzerinde yaptiklarn degisiklikleri isa-
retlemeli, ek olarak, hakemler tarafindan dne surilen
onerilerle ilgili notlarini “Hakemlere Cevap” dosya-
sinda géndermelidir. Hakemlere Cevap dosyasinda
her hakemin yorumunun ardindan yazarin cevabi gel-
meli ve degisikliklerin yapildigi satir numaralar da ay-
rica belirtilmelidir. Revize makaleler karar mektubunu
takip eden 30 giin icerisinde dergiye génderilmelidir.
Makalenin revize versiyonu belirtilen sire icerisinde
ylklenmezse, revizyon secenedi iptal olabilir. Yazar-
larin revizyon igin ek sireye ihtiya¢c duymalar duru-
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munda uzatma taleplerini ilk 30 giin sona ermeden
dergiye iletmeleri gerekmektedir.

Yayina kabul edilen makaleler dil bilgisi, noktalama
ve bicim agisindan kontrol edilir. Yayin streci tamam-
lanan makaleler, yayin planina dahil edildikleri sayiyla
birlikte yayinlanmadan &nce erken cevrimici forma-
tinda dergi web sitesinde yayina alinir. Kabul edilen
makalelerin baskiya hazir PDF dosyalar sorumlu ya-
zarlara iletilir ve yayin onaylarinin 2 gin icerisinde
dergiye iletilmesi istenir.

KAYNAKLAR

Atif yapilirken en son ve en gincel yayinlar tercih
edilmelidir. Atif yapilan erken cevrimici makalelerin
DOI numaralari mutlaka saglanmalidir. Kaynaklarin
dogrulugundan yazarlar sorumludur. Dergi isimleri
Index Medicus/Medline/PubMed’de yer alan dergi
kisaltmalarr ile uyumlu olarak kisaltiimalidir. Alti ya da
daha az yazar oldugunda tim yazar isimleri listelen-
melidir. EGer 7 ya da daha fazla yazar varsa ilk 6 yazar
yazildiktan sonra “et al.” konulmalidir. Ana metinde
kaynaklara atif yapilirken parantez icinde Arap ra-
kamlar kullanilmalidir. Farkli yayin tirleri icin kaynak
stilleri asagidaki 6rneklerde sunulmustur:

Dergi makalesi: Blasco V, Colavolpe JC, Antonini
F, Zieleskiewicz L, Nafati C, Albanése J, et al. Long-
term outcome in kidney recipients from donors tre-
ated with hydroxyethylstarch 130/0.4 and hydroxyet-
hylstarch 200/0.6. Br J Anaesth 2015;115(5):797-8.

Kitap bélimi: Sherry S. Detection of thrombi. In:
Strauss HE, Pitt B, James AE, editors. Cardiovascular
Medicine. St Louis: Mosby; 1974.p.273-85.

Tek yazarh kitap: Cohn PF. Silent myocardial ische-
mia and infarction. 3rd ed. New York: Marcel Dekker;
1993.

Yazar olarak editor(ler): Norman |J, Redfern SJ,
editors. Mental health care for elderly people. New

York: Churchill Livingstone; 1996.

Toplantida sunulan yazi: Bengisson S. Sothemin
BG. Enforcement of data protection, privacy and se-

Vil

curity in medical informatics. In: Lun KC, Degoulet
P Piemme TE, Rienhoff O, editors. MEDINFO 92.
Proceedings of the 7th World Congress on Medical
Informatics; 1992 Sept 6-10; Geneva, Switzerland.
Amsterdam: North-Holland; 1992.p.1561-5.

Bilimsel veya teknik rapor: Smith P. Golladay K. Pay-
ment for durable medical equipment billed during
skilled nursing facility stays. Final report. Dallas (TX)
Dept. of Health and Human Services (US). Office of
Evaluation and Inspections: 1994 Oct. Report No:
HHSIGOE 169200860.

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

Yayina kabul edilmis ancak heniiz basiimamis ya-
zilar: Leshner Al. Molecular mechanisms of cocaine
addiction. N Engl J Med In press 1997.

Erken Cevrimici Yayin: Aksu HU, Ertirk M, Gl M,
Uslu N. Successful treatment of a patient with pulmo-
nary embolism and biatrial thrombus. Anadolu Kar-
diyol Derg 2012 Dec 26. doi: 10.5152/akd.2013.062.
[Epub ahead of print]

Elektronik formatta yayinlanan yazi: Morse SS. Fa-
ctors in the emergence of infectious diseases. Emerg
Infect Dis (serial online) 1995 Jan-Mar (cited 1996
June 5): 1(1): (24 screens). Available from: URL: http:/
www.cdc.gov/ncidodIEID/cid.htm.

SON KONTROL LIiSTESI

e Editore mektup

- Makalenin tdrt

- Baska bir dergiye génderilmemis oldugu bilgisi

- Sponsor veya ticari bir firma ile iliskisi (varsa be-
lirtiniz)

- Istatistik kontroltiniin yapildigi (arastirma maka-
leleri igin)

- Ingilizce yoniinden kontroltiniin yapildigi

- Yazarlara Bilgide detayli olarak anlatilan dergi
politikalarinin gézden gecirildigi

- Kaynaklarin NLM referans sistemine gore belir-
tildigi
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e Telif Hakki Anlagmasi Formu
® Yazar Formu
e Daha &nce basilmis materyal (yazi-resim-tablo)
kullanilmig ise izin belgesi
e insan 6gesi bulunan calismalarda “gerec ve yon-
tem” boliminde Helsinki Deklarasyonu prensip-
lerine uygunluk, kendi kurumlarindan alinan etik
kurul onayinin ve hastalardan “bilgilendirilmis olur
(nza)” alindiginin belirtilmesi
e Hayvan 6gesi kullaniimig ise “gere¢ ve yontem”
boliminde “Guide for the Care and Use of La-
boratory Animals” prensiplerine uygunlugunun
belirtiimesi
o Makale kapak sayfasi
- Makalenin kategorisi
- Makalenin Tiirkge ve ingilizce bashg
- Makalenin Tirkce ve ingilizce kisa bashg
- Yazarlann ismi soyadi, unvanlari ve bagli olduk-
lari kurumlar (Universite ve fakilte bilgisinden
sonra sehir ve Ulke bilgisi de yer almalidir),
e-posta adresleri
- Sorumlu yazarn e-posta adresi, acik yazisma
adresi, is telefonu, GSM, faks nosu
- Tdm yazarlarin ORCID'leri

e Makale ana metni dosyasinda olmasi gerekenler

- Makalenin Tiirkge ve ingilizce bashgs

- Ozetler 250 kelime Tiirkce ve 250 kelime ingiliz-
ce, (olgu sunumunda 200 kelime Tirkge ve 200
kelime ingilizce)

- Anahtar Kelimeler: 3 -6 Tiirkce ve 3-6 ingilizce

- Makale ana metin bolimleri

- Kaynaklar

- Finansal destek (varsa belirtiniz)

- Cikar catismasi (varsa belirtiniz)

- Tesekkur (varsa belirtiniz)

- Tablolar-Resimler, Sekiller (baslk, tanim ve alt
yazilariyla)

Editor: Birsen Karaman

Adres: Istanbul Universitesi, istanbul Tip Fakdiltesi
Dekanhg, Turgut Ozal Cad. 34093 Capa, Fatih,
istanbul, Turkiye

Telefon: +90 212 414 21 61

E-mail: itfdergisi@istanbul.edu.tr

Yayincr: istanbul Universitesi Yayinevi

Adres: istanbul Universitesi Merkez Kampusu,
34452 Beyazit, Fatih, istanbul, Turkiye

Tel.: +90 212 440 00 00

Faks: +90 212 217 22 92
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INTRUCTIONS TO AUTHORS

Journal of Istanbul Faculty of Medicine (J Ist
Faculty Med) is an international, scientific, open
access periodical published in accordance with
independent, unbiased, and double-blinded peer-
review principles. The journal is the official publication
of Istanbul Faculty of Medicine of Istanbul University
and it is published quarterly on January, April, July
and October. The publication languages of the
journal are Turkish and English.

Journal of Istanbul Faculty of Medicine (J Ist Facul-
ty Med) aims to contribute to the literature by pub-
lishing manuscripts at the highest scientific level on
all fields of medicine. The journal publishes original
experimental and clinical research articles, reports of
rare cases, reviews that contain sufficient amount of
source data conveying the experiences of experts in
a particular field, and letters to the editors as well
as brief reports on a recently established method or
technique or preliminary results of original studies
related to all disciplines of medicine from all coun-
tries.

EDITORIAL POLICIES AND PEER REVIEW PROCESS

The editorial and publication processes of the jour-
nal are shaped in accordance with the guidelines of
the International Council of Medical Journal Editors
(ICMJE), the World Association of Medical Editors
(WAME), the Council of Science Editors (CSE), the
Committee on Publication Ethics (COPE), the Euro-
pean Association of Science Editors (EASE), and Na-
tional Information Standards Organization (NISO).
The journal conforms to the Principles of Transpar-
ency and Best Practice in Scholarly Publishing (doaj.
org/bestpractice).

Originality, high scientific quality, and citation poten-
tial are the most important criteria for a manuscript
to be accepted for publication. Manuscripts submit-
ted for evaluation should not have been previously
presented or already published in an electronic or
printed medium. The journal should be informed of
manuscripts that have been submitted to another
journal for evaluation and rejected for publication.
The submission of previous reviewer reports will ex-
pedite the evaluation process. Manuscripts that have
been presented in a meeting should be submitted

with detailed information on the organization, includ-
ing the name, date, and location of the organization.

Manuscripts submitted to Journal of Istanbul Faculty
of Medicine will go through a double-blind peer-re-
view process. Each submission will be reviewed by
at least two external, independent peer reviewers
who are experts in their fields in order to ensure an
unbiased evaluation process. The editorial board will
invite an external and independent editor to manage
the evaluation processes of manuscripts submitted
by editors or by the editorial board members of the
journal. The Editor in Chief is the final authority in the
decision-making process for all submissions.

An approval of research protocols by the Ethics Com-
mittee in accordance with international agreements
(World Medical Association Declaration of Helsinki
“Ethical Principles for Medical Research Involving
Human Subjects,” amended in October 2013, www.
wma.net) is required for experimental, clinical, and
drug studies and for some case reports. If required,
ethics committee reports or an equivalent official
document will be requested from the authors. For
manuscripts concerning experimental research on
humans, a statement should be included that shows
that written informed consent of patients and vol-
unteers was obtained following a detailed explana-
tion of the procedures that they may undergo. For
studies carried out on animals, the measures taken
to prevent pain and suffering of the animals should
be stated clearly. Information on patient consent, the
name of the ethics committee, and the ethics com-
mittee approval number should also be stated in the
Materials and Methods section of the manuscript. It
is the authors’ responsibility to carefully protect the
patients’ anonymity. For photographs that may re-
veal the identity of the patients, signed releases of
the patient or of their legal representative should be
enclosed.

All submissions are screened by a similarity detection
software (iThenticate by CrossCheck).

In the event of alleged or suspected research mis-
conduct, e.g., plagiarism, citation manipulation, and
data falsification/fabrication, the Editorial Board will
follow and act in accordance with COPE guidelines.
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Each individual listed as an author should fulfill the
authorship criteria recommended by the Internation-
al Committee of Medical Journal Editors

(ICMJE - www.icmje.org). The ICMJE recommends
that authorship be based on the following 4 criteria:

1 Substantial contributions to the conception or
design of the work; or the acquisition, analysis, or
interpretation of data for the work; AND

Drafting the work or revising it critically for import-
ant intellectual content; AND

Final approval of the version to be published;
AND

Agreement to be accountable for all aspects of
the work in ensuring that questions related to the
accuracy or integrity of any part of the work are
appropriately investigated and resolved.

In addition to being accountable for the parts of the
work he/she has done, an author should be able to
identify which co-authors are responsible for specific
other parts of the work. In addition, authors should
have confidence in the integrity of the contributions
of their co-authors.

All those designated as authors should meet all four
criteria for authorship, and all who meet the four cri-
teria should be identified as authors. Those who do
not meet all four criteria should be acknowledged in
the title page of the manuscript.

Journal of Istanbul Faculty of Medicine requires cor-
responding authors to submit a signed and scanned
version of the authorship contribution form (avail-
able for download through http://jmed.istanbul.
edu.tr/en/content/manuscript-submission-guide/
manuscript-submission-guide) during the initial
submission process in order to act appropriately on
authorship rights and to prevent ghost or honorary
authorship. If the editorial board suspects a case of
"qgift authorship,” the submission will be rejected
without further review. As part of the submission of
the manuscript, the corresponding author should
also send a short statement declaring that he/she
accepts to undertake all the responsibility for author-
ship during the submission and review stages of the

manuscript.

Journal of Istanbul Faculty of Medicine requires and
encourages the authors and the individuals involved
in the evaluation process of submitted manuscripts
to disclose any existing or potential conflicts of inter-
ests, including financial, consultant, and institutional,
that might lead to potential bias or a conflict of in-
terest. Any financial grants or other support received
for a submitted study from individuals or institutions
should be disclosed to the Editorial Board. To dis-
close a potential conflict of interest, the ICMJE Po-
tential Conflict of Interest Disclosure Form should be
filled in and submitted by all contributing authors.
Cases of a potential conflict of interest of the editors,
authors, or reviewers are resolved by the journal’s Ed-
itorial Board within the scope of COPE and ICMJE
guidelines.

The Editorial Board of the journal handles all ap-
peal and complaint cases within the scope of COPE
guidelines. In such cases, authors should get in di-
rect contact with the editorial office regarding their
appeals and complaints. When needed, an ombud-
sperson may be assigned to resolve cases that can-
not be resolved internally. The Editor in Chief is the
final authority in the decision-making process for all
appeals and complaints.

Journal of Istanbul Faculty of Medicine requires
each submission to be accompanied by a Copyright
Transfer Form (available for download at http://
jmed.istanbul.edu.tr/en/content/manuscript-sub-
mission-guide/manuscript-submission-guide).
When using previously published content, including
figures, tables, or any other material in both print
and electronic formats, authors must obtain per-
mission from the copyright holder. Legal, financial
and criminal liabilities in this regard belong to the
author(s).

Statements or opinions expressed in the manuscripts
published in Journal of Istanbul Faculty of Medicine
reflect the views of the author(s) and not the opinions
of the editors, the editorial board, or the publisher;
the editors, the editorial board, and the publisher
disclaim any responsibility or liability for such materi-
als. The final responsibility in regard to the published
content rests with the authors.
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MANUSCRIPT PREPARATION

The manuscripts should be prepared in accordance
with ICMJE-Recommendations for the Conduct, Re-
porting, Editing, and Publication of Scholarly Work
in Medical Journals (updated in December 2015 -
http://www.icmje.org/icmje-recommendations.pdf).
Authors are required to prepare manuscripts in accor-
dance with the CONSORT guidelines for randomized
research studies, STROBE guidelines for observa-
tional original research studies, STARD guidelines for
studies on diagnostic accuracy, PRISMA guidelines for
systematic reviews and meta-analysis, ARRIVE guide-
lines for experimental animal studies, and TREND
guidelines for non-randomized public behavior.

Manuscripts can only be submitted through the
journal’s online manuscript submission and evalua-
tion system, available at http://jmed.istanbul.edu.
tr/en/content/manuscript-submission-guide/manu-
script-submission-guide Manuscripts submitted via
any other medium will not be evaluated.

Manuscripts submitted to the journal will first go
through a technical evaluation process where the
editorial office staff will ensure that the manuscript
has been prepared and submitted in accordance
with the journal’s guidelines. Submissions that do not
conform to the journal’s guidelines will be returned
to the submitting author with technical correction
requests.

Authors are required to submit the following:

e Copyright Transfer Form,

e Author Form and ICMJE Potential Conflict of In-
terest Disclosure Form (should be filled in by all
contributing authors) during the initial submission.
These forms are available for download at http://
jmed.istanbul.edu.tr/en/content/manuscript-sub-
mission-guide/manuscript-submission-guide

Title page: A separate title page should be sub-
mitted with all submissions and this page should in-
clude:

e The full title of the manuscript as well as a short
title (running head) of no more than 50 characters,

Name(s), affiliations, highest academic degree(s)

and ORCID ID(s) of the author(s),

e Grant information and detailed information on
the other sources of support,

e Name, address, telephone (including the mobile
phone number) and fax numbers, and email ad-
dress of the corresponding author,

e Acknowledgment of the individuals who contrib-

uted to the preparation of the manuscript but who

do not fulfil the authorship criteria.

Abstract: A Turkish and an English abstract should
be submitted with all submissions except for Letters
to the Editor. Submitting a Turkish abstract is not
compulsory for international authors. The abstract of
Original Articles should be structured with subhead-
ings (Objective, Materials and Methods, Results, and
Conclusion). Abstracts of Case Reports and Reviews
should be unstructured. Please check Table 1 below
for word count specifications.

Keywords: Each submission must be accompanied by
a minimum of three to a maximum of six keywords for
subject indexing at the end of the abstract. The key-
words should be listed in full without abbreviations.
The keywords should be selected from the National
Library of Medicine, Medical Subject Headings data-
base (http://www.nlm.nih.gov/mesh/MBrowser.html).

Manuscript Types

Original Articles: This is the most important type of
article since it provides new information based on
original research. The main text of original articles
should be structured with Introduction, Material and
Method, Results, Discussion, and Conclusion sub-
headings. Please check Table 1 for the limitations for
Original Articles.

Statistical analysis to support conclusions is usually
necessary. Statistical analyses must be conducted
in accordance with international statistical report-
ing standards (Altman DG, Gore SM, Gardner MJ,
Pocock SJ. Statistical guidelines for contributors to
medical journals. Br Med J 1983: 7; 1489-93). Infor-
mation on statistical analyses should be provided
with a separate subheading under the Materials and
Methods section and the statistical software that was
used during the process must be specified.
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Units should be prepared in accordance with the In-
ternational System of Units (SI).

Editorial Comments: Editorial comments aim to
provide a brief critical commentary by reviewers with
expertise or with high reputation in the topic of the
research article published in the journal. Authors are
selected and invited by the journal to provide such
comments. Abstract, Keywords, and Tables, Figures,
Images, and other media are not included.

Review Articles: Reviews prepared by authors who
have extensive knowledge on a particular field and
whose scientific background has been translated into
a high volume of publications with a high citation
potential are welcomed. These authors may even be
invited by the journal. Reviews should describe, dis-
cuss, and evaluate the current level of knowledge of
a topic in clinical practice and should guide future
studies. The main text should contain Introduction,
Clinical and Research Consequences, and Conclu-
sion sections. Please check Table 1 for the limitations
for Review Articles.

Case Reports: There is limited space for case re-
ports in the journal and reports on rare cases or con-
ditions that constitute challenges in diagnosis and
treatment, those offering new therapies or revealing
knowledge not included in the literature, and inter-
esting and educative case reports are accepted for
publication. The text should include Introduction,
Case Presentation, Discussion, and Conclusion sub-
headings. Please check Table 1 for the limitations for
Case Reports.

Letters to the Editor: This type of manuscript
discusses important parts, overlooked aspects, or
lacking parts of a previously published article. Ar-
ticles on subjects within the scope of the journal
that might attract the readers’ attention, partic-
ularly educative cases, may also be submitted in
the form of a “Letter to the Editor.” Readers can
also present their comments on the published
manuscripts in the form of a “Letter to the Editor.”
Abstract, Keywords, and Tables, Figures, Images,
and other media should not be included. The text
should be unstructured. The manuscript that is be-
ing commented on must be properly cited within
this manuscript.

Tables

Tables should be included in the main document,
presented after the reference list, and they should
be numbered consecutively in the order they are
referred to within the main text. A descriptive title
must be placed above the tables. Abbreviations
used in the tables should be defined below the ta-
bles by footnotes (even if they are defined within
the main text). Tables should be created using the
“insert table” command of the word processing
software and they should be arranged clearly to
provide easy reading. Data presented in the tables
should not be a repetition of the data presented
within the main text but should be supporting the
main text.

Figures and Figure Legends
Figures, graphics, and photographs should be sub-
mitted as separate files (in TIFF or JPEG format)

Table 1. Limitations for each manuscript type

Abstract Reference
Type of manuscript  Word limit word limit limit Table limit Figure limit
Original Article 3500 250 (Structured) 30 6 7 or tatal of 15 images
Review Article 5000 250 50 6 10 or total of 20 images
Case Report 1000 200 15 No tables 10 or total of 20 images
Technical Note 1500 No abstract 15 No tables 10 or total of 20 images
Letter to the Editor 500 No abstract 5 No tables No media

X
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through the submission system. The files should
not be embedded in a Word document or the main
document. When there are figure subunits, the sub-
units should not be merged to form a single im-
age. Each subunit should be submitted separately
through the submission system. Images should not
be labeled (a, b, ¢, etc.) to indicate figure subunits.
Thick and thin arrows, arrowheads, stars, asterisks,
and similar marks can be used on the images to
support figure legends. Like the rest of the submis-
sion, the figures too should be blind. Any informa-
tion within the images that may indicate an individ-
ual or institution should be blinded. The minimum
resolution of each submitted figure should be 300
DPI. To prevent delays in the evaluation process, all
submitted figures should be clear in resolution and
large in size (minimum dimensions: 100 x 100 mm).
Figure legends should be listed at the end of the
main document.

All acronyms and abbreviations used in the manu-
script should be defined at first use, both in the ab-
stract and in the main text. The abbreviation should
be provided in parentheses following the definition.

When a drug, product, hardware, or software pro-
gram is mentioned within the main text, product
information, including the name of the product, the
producer of the product, and city and the country of
the company (including the state if in USA), should
be provided in parentheses in the following format:
“Discovery St PET/CT scanner (General Electric, Mil-
waukee, WI, USA)”

All references, tables, and figures should be referred
to within the main text, and they should be num-
bered consecutively in the order they are referred to
within the main text.

Limitations, drawbacks, and the shortcomings of
original articles should be mentioned in the Discus-
sion section before the conclusion paragraph.

REVISIONS

When submitting a revised version of a paper, the
author must submit a detailed “Response to the re-
viewers” that states point by point how each issue

raised by the reviewers has been covered and where
it can be found (each reviewer's comment, followed
by the author’s reply and line numbers where the
changes have been made) as well as an annotated
copy of the main document. Revised manuscripts
must be submitted within 30 days from the date of
the decision letter. If the revised version of the manu-
script is not submitted within the allocated time, the
revision option may be canceled. If the submitting
author(s) believe that additional time is required,
they should request this extension before the initial
30-day period is over.

Accepted manuscripts are copy-edited for grammar,
punctuation, and format. Once the publication pro-
cess of a manuscript is completed, it is published on-
line on the journal's webpage as an ahead-of-print
publication before it is included in its scheduled is-
sue. A PDF proof of the accepted manuscript is sent
to the corresponding author and their publication
approval is requested within 2 days of their receipt
of the proof.
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ABSTRACT

Objective: Ankylosing spondylitis (AS) is a chronic inflammatory
disorder. MicroRNAs (miRNAs) can function as either oncogenes
or tumor suppressor genes. Altered miRNA expression has been
implicated in the pathogenesis of several diseases. Therefore,
we aimed to explore the effects of miR-196a2T/C (rs11614913)
variant profile on susceptibility to AS in a Turkish population.

Materials and Methods: Blood samples were collected from 78
AS patients and 79 healthy controls. miR-196a2T/C variant was
genotyped by PCR-RFLP. Odds ratio (OR) with 95% confidence
interval (95%Cl) were calculated using the %2 test.

Results: The frequency of T/C and T/T genotypes of the miR-
196a2T/C were higher in AS patients compared to healthy con-
trols (p=0.034 and p=0.028, respectively). The subjects carrying
the miR-196a2T/C variant T/T genotype showed a 2.542-fold
increased AS risk than the control group. However, no differ-
ence was observed in the allele frequencies of miR-196a2T/C
between AS patients and the controls. It was found that C/C
genotype of miR-196a2T/C variant was more frequent in AS
patients with enthesitis than AS patients without enthesitis
(p=0.042).

Conclusion: The miR-196a2T/C variant represents a genetic risk

OZET

Amag: Ankilozan spondilit (AS) kronik, enflamatuar bir hastalik-
tir. MikroRNA'lar (miRNA',lar) onkogen veya timér baskilayic
genler olarak fonksiyon yapabilirler. Cesitli hastaliklarin patoge-
nezinde miRNA ekspresyonu’nun degismesi bulunmaktadir.
Bu nedenle, Turk toplumunda AS yatkiniginda miR-196a2T/C
(rs11614913) varyant profilinin etkilerini aragtirmayi amagladik.

Gereg ve Yontem: 78 AS hastasi ve 79 kontrolden kan drnekleri
toplandi. miR-196a2T/C varyanti PCR-RFLP ile genotiplendi. %?
testi kullanilarak %95 giiven araligi ile Odds orani (OR) hesap-
landi.

Bulgular: miR-196a2T/C T/C ve T/T genotipleri AS hastalarin-
da saglikli kontrollere kiyasla daha ylksekti (sirasiyla, p=0.034
and p=0.028). miR-196a2T/C varyant T/T genotipini tasiyan
kisiler kontrol grubundan 2,542 kat artmis AS riski gosterdiler.
Ancak, miR-196a2T/C allele frekanslari agcisindan AS hastalar
ve kontroller arasinda fark saptanmadi. miR-196a2T/C var-
yant C/C genotipinin entezitli AS hastalarinda entezit bulun-
mayan AS hastalarindan daha ¢ok oldugu bulundu (p=0.042).

Sonug: miR-196a2T/C varyanti Tlrk toplumunda AS ve hastali-
gin entezit ile iligkisine yatkinlik saglayan genetik risk faktéri rold
gostermektedir.
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factor for increased susceptibility to AS and is associated with
enthesitis in the Turkish population.

Keywords: Ankylosing spondylitis, miR-196a2, variant, enthesis

Anahtar Kelimeler: Ankilozan spondilit, miR-196a2, varyant, en-
tezit

INTRODUCTION

Ankylosing spondylitis (AS) is a chronic inflammatory ar-
thritis which involves mainly the vertebrae and sacroiliac
joints, resulting in severe pain and loss of mobility (1).
The general prevalence of AS is 1% and this disease pri-
marily influences young men older than 15 years (2). It
can cause structural and functional deterioration. Even
though the etiopathogenesis of AS remains unclear, AS
seems to be a multifactorial illness, affected by sever-
al genetic and environmental factors. It is reasonable
that the major histocompatibility complex (MHC) class
| allele human leukocyte antigen B27 (HLA-B27) gene
constitutes the most crucial risk factor for development
of this disease (3).

MicroRNAs (miRNAs) are a group of endogenous, tiny,
noncoding single-stranded RNAs of about 22 nucleo-
tides that play a role as post-transcriptional gene regu-
latory factors for up to 30% of all human genes. MiRNAs
exert their effect by binding to the 3'-untranslated region
of specific messenger RNAs (mRNAs) and target them
for breaking down or translational inhibition (4). Several
miRNAs play a role in modulation of numerous physio-
logical functions, including proliferation, apoptosis, dif-
ferentiation, immune response, and inflammation. MiR-
NAs are thought to be tissue-specifically expressed and
it has been suggested that alteration in their expression
is related with illness (5). It has been reported that miR-
NAs are involved in the pathogenesis of several human
diseases like autoimmune or autoinflammatory disorders
(6). miR-196a has been defined as an upstream regula-
tor of Hoxb8 and Sonic hedgehog (Shh) in limb devel-
opment (7). miR-196a2T/C (rs11614913) variant causes a
change from cytosine to thymine. This variant is found at
the 3p mature miR-196a region and has an impact on the
transformation of pre-miR-196a2 to its mature form. miR-
196a2T/C have been widely scrutinized in several types of
cancer, ischemic stroke, Moyamoya disease, premature
ovarian failure, and spontaneous abortion (8). In previ-
ous studies, it has been reported that different miRNA
variants are associated with AS development. Hence, we
aimed to clarify the effect of the miR-196a2T/C variant
on AS risk. Furthermore, we investigated whether the
miR-196a2T/C variant is linked with clinical-pathological
findings of AS.

MATERIALS AND METHODS

Study Population

A total of 78 unrelated AS patients and 79 healthy controls
were enrolled for analysis of the possible effects of the
miR-1962aT/C variant. All samples were obtained from
patients and controls who had been admitted to Gazian-
tep University, Faculty of Medicine, Department of Phys-
ical Therapy and Rehabilitation. They were diagnosed
with AS after routine tests, X-ray, CT and nuclear mag-
netic resonance examinations according to the Modified
New York Criteria for AS (9). Patients with type 2 diabetes
mellitus, liver disease, renal failure and chronic infectious
disease were excluded. A clinical data collection form was
designed, and age, body mass index (BMI), Bath Anky-
losing Spondylitis Disease Activity Index (BASDAI), Bath
Ankylosing Spondylitis Metrology Index (BASMI), Bath
Ankylosing Spondylitis Functional Index (BASFI), Bath
Ankylosing Spondylitis Radiology Index (BASRI), AS-spe-
cific Quality of life (AS-Qol), HLA-B27 and enthesis were
recorded. For comparison, a control group included indi-
viduals with similar ethnic backgrounds and living in the
same geographic area with the patients. The controls had
no history of arthritis. Informed written consent was ob-
tained from all patients and subjects before enrollment to
the study, according to the ethical guidelines of the 2008
Declaration of Helsinki. Ethical approval was attained
from the Local Human Research Ethics Committee.

Genotyping

Genomic DNA was obtained from peripheral blood by
the standard salting method developed by Miller et al.
(10). The isolated DNA was stored at -20°C until further
analysis. The miR-1962aT/C variant was genotyped in all
subjects by polymerase chain reaction - restriction frag-
ment length polymorphism (PCR-RFLP) analysis, as de-
scribed previously (11). The following primers were used
to amplify the rs11614913T/C polymorphism site in the
miR-196a-2 precursor: F 5'-CCC CTT CCC TTC TCC TCC
AGA TA-3' and R 5'-CGA AAA CCG ACT GAT GTA ACT
CCG-3'. PCR was performed in a 25-mL reaction mixture
with 10X PCR buffer, 3 mL 25 mM MgCl2, 1.5 mL 10 pM of
both primers, 2 mL 10 mM each dNTP, 2 mL (20-40 ng/mL)
DNA, and 1 U Tag DNA polymerase. Reaction parame-
ters were as follows: initial denaturation at 94°C for 5 min;
followed by 35 cycles at 91°C for 60 s, 62°C for 60 s, and
72°C for 60 s, and a final extension at 72°C for 5 min. The
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PCR amplification products were digested using Mspl re-
striction enzymes. For miR-196a2T/C variant, allele C was
cuttable, producing two fragments of 24 bp and 125 bp,
allele T was uncuttable and the fragment was still 146 bp.

Statistical Analysis

All statistical analyses were done using SPSS Statisti-
cal Program Version 16.0 and OpenEpi info 2.2 soft-
ware package programs. Continuous data was given as
mean=SD (standard deviation) and (min/max). Chi? test
was used to determine the significance of differences in
the allele frequency and genotype distribution between
the two study groups. Odds ratio (OR) and 95% confi-
dence intervals (Cls) were calculated. P value p<0.05 was
considered statistically significant.

RESULTS

In this study, a total of 78 unrelated Turkish patients with
AS and 79 healthy subjects were evaluated for the miR-
196a2T/C variant. The distribution of the genotype and
allele of the patients and healthy controls for the miR-
196a2T/C variant are presented in Table 1. A significant
difference between the patients and the controls was
observed for genotype distribution of the miR-196a2T/C
variant. The frequency of T/C and T/T genotypes of the
miR-196a2T/C variant was much higher in AS patients
than in healthy controls (p=0.034, OR=0.379, 95%Cl,
1.155-0.929; p=0.028, OR=2.542, 95%Cl, 1.108-5.834, re-
spectively). The allele frequencies of the miR-196a2T/C
variant showed no statistically significant difference be-
tween AS patients and the controls (p>0.05).

We then evaluated the associations between the clinical
features of AS and miR-196a2T/C genotype distribution
(Table 1). miR-196a2T/C variant genotype distributions
showed no significant association with various clinical pa-
rameters including BMI, BASDAI, BASMI, BASFI, BASRI,
AS- AS-Qol, and HLA-B27 (p>0.05 and data not shown).
There was a significant association between the miR-
196a2T/C variant and enthesitis. The CC genotype of
the miR-196a2T/C variant was more frequent in patients
with enthesitis than patients without enthesitis (p=0.042,
OR=2.798, 95%Cl=1.036-7.554) (Table 2).

DISCUSSION

AS is the most frequent form of spondyloarthropathy. Of
all rheumatic disorders, AS is closely related with genetic
factors. High monozygotic twin concordance (63%) and
familial aggregation studies suggest a heritability of over
90% in cases with AS (12). HLA-B27 creates a major ge-
netic risk, present in about 6% of the US population, and
more than 90% of patients with AS. Overall, the preva-
lence of AS in various parts of the world correlates with
the prevalence of HLA-B27.

MiRNAs are a group of regulatory RNA that acts as a
principal control factor in gene expression. During past
decades, it has become increasingly evident that miRNAs
play a crucial role not only in normal development and
physiology, but also in the pathologies of autoimmune
disorders, cancer, heart disease, and inflammatory condi-
tions (13). The significance of miRNAs in regulating bone
homeostasis and metabolism has been well understood.

Table 1. The distribution of genotypes and alleles of miR-196a2T/C variant in AS patients and controls

miR-196a2 Patients Controls OR 95%Cl P
Genotypes n=78 (%) n=79 (%)
cc 25(32.1) 27 (34.2) 0.467* 0.181-1.205* 0.115*
TC 32(41.0) 42 (53.2) 0.379* 0.155-0.929* 0.034~
T 21(26.9) 10 (12.6) 2.542& 1.108-5.834& 0.028%
Alleles
(o 82 (52.6) 96 (60.8) 1.397% 0.893-2.187% 0.172%
T 74 (47 .4) 62 (39.2)

*OR (95%Cl) was adjusted by age and sex, “Fisher's Exact Test.

Table 2. The distribution of genotypes miR-196a2T/C variant in AS patients with and without enthesis.

Enthesis (+) Enthesis (-)
Genotypes n=25 (%) n=53 (%)
cC 13(52) 15(28.3)
TC/TT 12 (48) 38(71.7)

OR* 95%Cl p

2.798% 1.036-7.554% 0.042%

*OR (95%Cl) was adjusted by age and sex, &Fisher's Exact Test.
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A number of studies have shown the regulation of miRNA
expression during osteoblast and osteoclast production
and neatly defined the variation of miRNA expression in
primary osteocytes (14). Increasing evidence has recently
demonstrated an essential role of miRNAs in the occur-
rence of several bone diseases (15). It has been shown
that miRNA expression could be modified in synovia,
peripheral blood mononuclear cells (PBMCs) or T cells
from patients who suffer from various arthritic diseases,
such as RA, osteoarthritis (OA) and AS (16). Yang et al.
(17) reported that the frequency of low copy numbers of
miR-143, miR-146a, miR-9-3, and miR-205 and high copy
numbers of miR-307a and miR-23a was increased in cases
with acute anterior uveitis in patients with AS. Qian et
al. (18) identified that miR-14éa and miR-155 expressions
were significantly upregulated in AS patients.

Single nucleotide polymorphisms (SNPs) constitute the
most frequently encountered sequence variation in the
human genome. SNPs in miRNA-coding genes may in-
fluence processing and binding capacity of miRNAs by
changing the secondary structure of miRNA precursors,
leading to distorted expression of a series of target genes
(19). This altered gene expression might cause change in
phenotypes (20). In a meta analysis, Park et al. (21) reported
that the miR-146a SNPs rs2910164, rs57095329, rs2431697
are associated with susceptibility to some autoimmune
diseases. Fattah et al. (22) showed that C allele of Pre-miR-
NA rs3746444 polymorphism contributes to heritability
of susceptibility to RA compared to T allele in the Egyp-
tian population. Recently, Xu et al. (16) reported that the
frequency of the GG genotype and G allele of miR-146a
rs2910164 G/C variant was markedly higher in the AS pa-
tients than in the healthy controls (p=0.014 and p=0.005,
respectively). However, Niu et al. (3) found no association
between three miR146A variants (rs2910164, rs2431697
and rs57095329) in Chinese AS cases and controls. The
miR-196aZT/C variant might influence the binding capaci-
ty of miR-196a2 to its target mRNA or it might have an im-
pact on transforming the pre-miRNA into its mature form
(23). miR-196a2T/C has been widely scrutinized in several
types of diseases including cancer, ischemic stroke, and
spontaneous abortion (24-27). Qi et al. (28) reported that
there was no relation between pre-miR-196a2 rs11614913
and acute anterior uveitis (AAU) associated with AS.

In this preliminary study, we scrutinized for the first time
the miR-196a2T/C variant with AS susceptibility in a Turk-
ish population. We found that the miR-196a2T/C variant
was associated with increased risk of AS. The TC and TT
genotypes of the miR-196a2T/C variant was significantly
higher in AS patients than in healthy controls (p=0.034,
p=0.02, respectively) (Table 1) The subjects carrying the
miR-196a2T/C variant TT genotype showed a 2.542-fold
increased AS risk (OR: 2.542, 95% ClI: 1.108-5.834) than
the control group. Additionally, our results showed a

significant association of miR-196a2T/C variant with en-
thesis, one of the main clinical findings of AS. The CC
genotype of miR-196a2T/C variant was more frequent in
AS patients with enthesitis than in AS patients without
enthesitis. To our knowledge, our study establishes the
first evidence that miR-196a2T/C can be used as a possi-
ble diagnostic biomarker for AS (Table 2).

However, there are some limitations to this study. (i) The
study population contained only Turkish subjects and our
results may not reflect findings related to other ethnic
populations. Therefore, our results need to be replicated
and confirmed by further studies conducted on other eth-
nic groups since SNPs and haplotype configurations can
vary among various ethnic populations. (ii) The number
of subjects with AS was rather scarce in this case-control
study. (i) We were unable to exclude some other possi-
ble factors including exposure to different environmental
factors and other genetic factors.

In conclusion, miR-196aZT/C is associated with AS sus-
ceptibility. Further research on miR-196a2T/C in AS will
be helpful in understanding the impact of this variant.
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ABSTRACT

Objective: This study was performed to determine the overall
early stage gastric cancer (ESGC) prevalence and to evaluate the
short and long-term postoperative outcomes of patients with
ESGC who underwent radical surgery.

Method: All 391 gastric cancer patients who underwent radical
surgery between 2006 and 2013 were included in the study. Thir-
ty nine patients who were diagnosed with ESGC were evaluated
retrospectively in terms of demographics, pathological findings
and clinical outcomes.

Results: Thirteen (33%) patients had morbidity and mortality
rates of zero. The depth of tumor invasion was submucosal in 26
(67%) patients, intramucosal in 13 (33%). Eleven (28%) patients
had lymph node involvement. While lymph node involvement
rate in intramucosal tumors was 14%, the rate rose up to 34.6%
in submucosal tumors. The average follow-up period was 73.6
months. The long term outcomes in 4 (10%) patients had a recur-
rence and 3 (7.5%) patients died. Thirty-five (%89.7) patients are
being monitored tumor-free at the time of publication.

Conclusion: When compared to Asian countries, the prevalence
of ESGC was lower in our study. However, lymph node involve-
ment in ESGC was higher. Only 1.8% of patients were found ap-
propriate for endoscopic resection according to the Japanese
Endoscopic Treatment Guidelines. In line with these data, we
find that radical surgery is an appropriate treatment choice for
ESGC in our country.

Keywords: Early stage of gastric cancer, metastatic lymph
nodes, radical surgery

OZET

Amag: Mide kanseri nedeniyle radikal cerrahi uygulanan olgular
arasinda erken evre mide kanseri sikligi ve bu olgularda pos-
toperatif erken ve ge¢ dénem sonuclarinin degerlendiriimesi
amaclanmistir.

Yéntem: Bu calismada 2006-2013 yillari arasinda mide kanseri
nedeniyle radikal cerrahi uygulanan 391 olgudan, histopatolojik
degerlendirme sonucunda erken evre mide kanseri saptanan 39
olgunun demografik verileri, patolojik bulgular ve klinik sonug-
lari retrospektif olarak incelenmistir.

Bulgular: Morbidite 13 (%33) hastada izlenirken, mortalite g6-
riillmedi. invazyon derinligi olgularin 26'sinda (%67) submukozal,
13'Unde (%33) intramukozal idi. Hastalarin 11'inde (%28) lenf
nodu metastazi saptanmistir. intramukozal yerlesimli timorlerde
lenf nodu metastazi orani %14'iken submukozal timaorlerde bu
oran %34,6'ya cikmaktaydi. Ortalama takip streleri 73,6 ay (48-
111 ay) idi. Uzun dénem takiplerinde 4 olguda (%10) hastalik niik-
st saptanirken 3 olgu (%7,5) eks olmustur. Olgularin 35'i (%89,7)
hastaliksiz olarak takip edilmektedir.

Sonug: Uzak Dogu Ulkelerine kiyasla, calismamizda erken evre
mide kanseri prevelansi daha dustk olarak bulunmustur. Bunun-
la birlikte, erken evre mide kanserinde lenf nodu tutulumunun
daha yiiksek oldugu saptanmistir. Japon Endoskopik Tedavi Ki-
lavuzuna gore hastalarin sadece %1,8'i endoskopik rezeksiyona
uygun bulunmustur. Bu veriler dogrultusunda, tlkemizde radikal
cerrahinin erken evre mide kanseri icin en uygun tedavi secenedi
oldugunu distinlyoruz.

Anahtar Kelimeler: Erken evre mide timorl, metastatik lenf
nodu, radikal cerrahi
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INTRODUCTION

Early gastric cancer (adenocarcinoma) is defined as inva-
sive gastric cancer that invades no more deeply than the
submucosal layer, irrespective of lymph node metastasis
(T1, any N) (1-3). Thanks to screening programs conduct-
ed due to commonly seen tumors in Far East countries
such as Japan, Korea and China, the incidence of gastric
cancer that is detected in early stages has increased and
early stage gastric cancer is detected in 50% of the resec-
tions that are made because of a stomach tumor (3-6).
The incidence of early gastric cancer in western countries
without screening programs are lower and about 15-21%
(3,7,9). Depending on the experience and clinical ap-
proach between centers, there is a wide range of treat-
ment modalities such as endoscopic resections (endo-
scopic mucosal resection (EMR), endoscopic submucosal
dissection (ESD)) and radical surgery (radical gastrecto-
my), which are applied for the treatment of early gastric
cancer (10,11). In our study, we aimed to assess the fre-
quency of early stage gastric cancer in patients who had
radical resection because of gastric cancer, their early
postoperative follow-up results and long-term results.

MATERIALS AND METHODS

All patients who underwent radical resection because of
gastric cancer between 2006-2013 were included in the
study. All patients’ information was acquired from the
clinical database. Thirty-nine patients were detected as
early stage gastric cancer through histopathological eval-
uation from the 391 cases that underwent radical surgery.
All patients” demographics, tumor localization site, sur-
gical procedures, morbidity, mortality, pathological data
and survival analysis were retrospectively evaluated.

RESULTS

In our clinic, 516 patients were treated with a diagnosis
of gastric cancer and radical surgery was performed on
391 of these patients who were diagnosed with adeno-
carcinoma through histopathology results. In the 391 pa-
tients who were hospitalized due to gastric cancer, the
female/male ratio was 1:1.48 and tumors were located in
the antrum in 140 cases (35.8%), in the corpus in 187 cas-
es (47.8%), and in the cardia region in 58 cases (14.8%).
Linitis plastica was detected in six patients (1.6%). In the
pathological examinations of the 391 patients, 39 patients
(10%) were detected as having early stage gastric cancer.
Twenty-five of these patients were men (64%) and 14 were
female (36%). The average age was 59 years (31-89 years).
Tumor locations were in the antrum in 21 of the patients
(54%), in the corpus in 14 of the patients (36%), and in
the cardia region in four of the patients (10%). Twenty of
the patients (51%) had distal radical gastrectomy, and 19
of the patients (49%) underwent total radical gastrecto-
my surgery. During surgery, seven (18%) of the patients

were had additional procedures performed. Two patients
underwent splenectomy, one patient had a liver biopsy,
one patient had a cholecystectomy, one patient under-
went splenectomy and cholecystectomy, one patient had
partial small bowel resection and one patient had partial
nephrectomy performed due to a renal tumor. Postoper-
atively, 13 (33%) patients were observed with morbidity,
but with no mortality. The causes of morbidity are shown
in Table 1. In three (7.5%) of the patients with morbidi-
ty, relaparatomy was performed and in two (5%) of the
patients, percutaneous drainage was performed by in-
terventional radiology because of intra-abdominal fluid
collection. Other cases were followed with conservative
methods such as the use of antibiotic therapy, restriction
of oral intake and nasogastric decompression.

The average duration of hospital stay was nine (5-24)
days. Tumor types were identified histopathological ex-
aminations to be adenocarcinoma in 22 cases (56%), mu-
cinous adenocarcinoma in 15 patients (38%), signet ring
cell carcinoma in one patient (3%), and one patient (3%)
was identified as having medullary carcinoma. The depth
of invasion was submucosal in 26 (67%) cases and intra-
mucosal in 13 (33%) cases. The average tumor size was
3.34 cm (0.4 to 8 cm). The average number of dissect-
ed lymph nodes was 32 (13-77). Lymph node metastasis
was not detected in 28 (72%) of the patients, and lymph
node metastasis was detected in 11 (28%) of the patients.
The average number of metastatic lymph nodes was 4.6
(1-20). The lymph node metastasis detection rate in in-
tramucosal localized tumors was 15% (2/13), while the
detection rate in submucosal tumors increased to 35%
(9/26). The mean follow-up period was 77 months (range
48-111 months) in our study. During long-term follow-up,
disease recurrence was detected in four patients (10%),
and three patients (7.5%) died due to several reasons.
Two of the patients who died were lost due to systemic
diseases and the other one was lost because of a stroke.
Another patient who had systemic diseases continues
treatment with chemotherapy and is still alive. 90% of pa-

Table 1: Complications

n %
Intra abdominal abscess 5 13
Pneumonia 2 5
Subileus 1 25
Enterocutaneous fistula 1 2.5
Cystic stump leak 1 2.5
Thrombocytopenia 1 2.5
Urinary tract infection 1 2.5
Wound site infection 1 2.5
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tients (n=35) are being monitored as free of disease at
the time of publication.

DISCUSSION

Radical gastrectomy is the only method that has been
proven for its efficacy in the treatment of early stage
gastric cancer, but there are also centers world-wide that
practice minimally invasive procedures such as EMR and
ESD, for early stage gastric cancer. Gastric cancer pa-
tients are detected at an earlier stage through national
screening programs being carried out in countries such
as Japan, where high incidence and high prevalence
of gastric cancers occurs. In cases of early gastric can-
cer, which are appropriate in tumor size, histology and

have a low ratio of metastatic lymph node, application of
minimally invasive treatment methods is reasonable. The
application criteria for the endoscopic treatment options
are set out in the National Endoscopic Treatment Guide
of Japan (Table 2) (10). In a study at the National Center
Cancer Hospital and Cancer Institute in Japan, 5265 pa-
tients who had gastrectomy and lymph node dissection
because of early stage gastric cancer were examined
retrospectively (12,13). The aim of this study was to de-
termine the nine clinicopathological factors such as the
depth of invasion, histological type, tumor size and the
presence of ulcers, that would be useful for predicting
lymph node metastasis existence before the procedure.
Metastatic lymph node involvement was not detected

Table 2: Endoscopic treatment criteria (Guidelines of Japanese Gastric Cancer Treatment) (10)

Absolute criteria (all criteria must be met)
Adenocarcinoma (well-differentiated histologic type)
The lack of ulcer presence

Clinically T1a (tumor limited to the mucosa)

Tumor <2 cm in diameter

Extended criteria

pT1a one of the following criteria:

Differentiated, non-ulcerated, <2cm in diameter adenocarcinoma
Differentiated, with ulcers, <3cm in diameter adenocarcinoma

Undifferentiated, non-ulcerated, <2cm in diameter adenocarcinoma

Note: Expanded Criteria is for ESD indication.

Table 3: Clinicopathological parameters associated with metastatic lymph nodes (14)

Total

Gender

Male 2057

Female 1786
Tumor localization

Superior 1/3 345

Mid 1/3 2586

Inferior 1/3 912
Tumor depth

Mucosa 2163

Submucosa 1680
Tumor size

<20 mm 1107

>21 mm 2736
Presence of ulcers

Non-present 1319

Present 2524
Lymphovascular involvement

Non-present 3266

Present 577

LN (+) LN (-) % P-value
254 1803 12,3 NS
250 1536 14,0 NS

49 296 14,2
310 2276 12,0
145 767 15,9 0,009
105 2058 4,9
399 1281 23,8 <0,0001
77 1030 7,0
427 2309 15,6 <0,0001
167 1152 12,7
337 2187 13,4 NS
249 3017 7,6
255 322 44,2 <0,0001
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in tumors that were smaller than 3 cm in diameter, well
differentiated, independent of the presence of an ulcer
(n=1230), in non-ulcerated tumors (n=929) or in tumors
that were well differentiated, smaller than 3 cm in size,
and where lymphovascular invasion was undetected and
confined to the submucosa (n=145).

By the results of the aforomentioned study, it is shown
that lymphovascular spread is associated with lymph
node metastasis in intramucosal tumors with a tumor
size greater than 3 cm and in all submucosal tumors in-
dependent of the tumor size (14). In another study at the
same institution, 13.1% of 3843 patients who underwent
gastrectomy and lymph node dissection due to the ear-
ly stages of undifferentiated tumor were detected with
lymph node metastasis, and the lymph node metastasis
was shown to be associated with tumor depth and size
of the tumor (Table 3). Lymph node metastasis was ob-
served in 4.9% of undifferentiated tumors that were limit-
ed to the mucosa, while lymph node metastasis was seen
in 23.8% of tumors with a submucosal site. In this study,
lymph node metastasis was not detected in the undif-
ferentiated early stage gastric tumors that were located
intramucosally, smaller than 2 cm in size, non-ulcerated,
and free of lymphovascular invasion.

Based on these two studies Japan's National Endoscopic
Treatment Guidelines was developed (10). In our study, a
lymph node metastasis rate in 39 patients who were diag-
nosed with early stage gastric cancer and had total gas-
trectomy performed was determined to be 28%. This ratio
rose to 35% for tumors with submucosal invasion. These
results are higher than metastatic lymph node rates identi-
fied by Gotoda and Hirasawa (13,14). However, compared
with publications from Japan that contain higher numbers
of patients, the rate of early stage gastric cancer cases in
our study is low and this leads to bias. These results sup-
port the view suggesting that there may be differences in
gastric cancer tumor biology and environmental factors
between Far East countries and Western countries.

In Paris, in 2002, at the consensus conference for the fea-
sibility of Japanese Endoscopic Classification and the
endoscopic superficial cancer classification (early stage
gastric tumors that are invading submucosa) were clas-
sified as sm1 and sm2. The cut-off value that is used to

Table 4: Long-term outcomes of EMR and gastrectomy (16)

determine the depth of invasion between sm1 and sm2
is defined as 500y, and when the cases with invasion less
than 500p are compared to the cases exceeding this limit,
it is observed that there are fewer lymph node metas-
tases (5.66% vs. 20.70%). The rate of metastatic lymph
nodes is also associated with the tumor diameter size
other than the submucosal cut-off value. It was noted
that an increase in tumor diameter size also significantly
increases the rate of lymph node metastasis (15). Also,
one of the limitations of our study is that the submucosal
depth was undefined and that is why not mentioned. For
this reason, an assessment could not be made in terms
of grading the depth of invasion in submucosal tumors
in our study.

The most comprehensive publication comparing EMR
(n=172) and radical gastrectomy (n=379) where both
were performed because of an early stage gastric can-
cer, is a retrospective study involving 551 cases. In this
study, where the follow-up period was above 80 months,
recurrence was observed in only two patients who were
applied EMR (1.2%) and in four patients who underwent
total radical gastrectomy (1.1%) (p=0.85). As a result of this
study, it has been shown that there is no significant differ-
ence in survival rates between patients treated with EMR
and patients who underwent gastrectomy (Table 4) (16).

In our study, from 39 patients, one patient died in the first
year, and one patient died due to systemic disease in the
second year (5%). Even though we perform radical surgi-
cal procedures because of early stage gastric cancer, our
recurrence rate was 10% (n= 4) which is much higher than
the loco-regional recurrence rate that Choi detected af-
ter endoscopic treatment, which was 1.2%. This result
also suggests that there are other factors affecting the
tumor spread.

Another result of Choi's research is that even though the
incidence rates of complications is similar in the groups
who underwent EMR and surgery, metachronous gastric
cancer is more common in patients who are treated with
EMR (5.8% vs. 1.1%; p=0.002) (16). In previously conduct-
ed studies, the risk of metachronous cancer development
after endoscopic resection because of a gastric cancer
was shown to be 2.5 — 14% in the first 10 years after the
procedure (17). Many factors such as microsatellite insta-

EMR (n=172)
Number of deaths 31 (%18)
Recurrence 2 (%1,2)
Metachronous gastric cancer 10 (%5,8)

Matched cohort (n=551)

Surgery (n=379)  Risk rates (%95) P-value
56 (%14,8) 1,39 (0,87-2,23) 0,17
4(%1,1) 1,18 (0,22-6,35) 0,85
4(%1,1) 6,72 (2,0-22,6) 0,002
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bility, intestinal claudine positive cancers, Helicobacter
pylori, and high pepsinogen Il values in blood have been
tested to see if they can be predictive in metachronous
cancer development. But research is dominated by the
idea that the most important reason is the synchronous
early stage gastric cancer that is not detected during the
first resection due to its histopathological and morpho-
logical features. Because of this reason, metachronous
gastric cancer does not occur in the follow-ups that are
more than 10 years.

In addition, some of the patients who underwent en-
doscopic resection required radical surgery in the early
post-operative period for different reasons. In Korea Uni-
versity Hospital, 2006-2010, Lee et al. had to perform rad-
ical gastrectomy for several reasons (such as incomplete
resection, bleeding, metachronous cancer, recurrence
and perforation) in 29 (6%) of 481 cases who underwent
EMR and/or ESD due to early stage gastric cancer. Lymph
node metastasis was detected in 23% of 13 patients (n=3)
who had radical surgery because of an incomplete resec-
tion (18).

There is still no consensus about the use of standardized
criteria (Table 2) of endoscopic treatment methods i.e.
EMR and ESD for early stage gastric cancer in compatible
patients between Far East countries and Western coun-
tries. It is known that gastric cancer incidence, prognosis
and survival rates may be related to racial factors (19). The
prognosis of patients who have had treatment because of
the same stage gastric cancer in Germany and Japan have
been found to be different regarding overall survival or
disease-free survival rates. The 2-year and 5-year survival
results of patients from two different countries were shown
to be significantly in favor of Japanese patients (88% vs.
58% and 77% vs. 44%) (19). One of the most important
prognostic factors to affect the results was ascertained to
be the center itself where the operations took place. Fur-
thermore, there is significant difference observed in terms
of clinical data, such as lymph node metastasis and local
recurrence rate after endoscopic resection among the pa-
tients with Far East origins who immigrated to the US and
were born and raised there, and the compatriots of them
who are living in the Far East countries (3). These results
suggest that environmental factors such as eating habits,
air pollution, stress and regional factors contribute to the
prognosis of gastric cancer. Another problem appearing
with the endoscopic treatment options (EMR/ESD) is that
these approaches require expert experience. This could
be due to the lower incidence of gastric cancer, the lack
of a national screening program and fewer encounters
with the early stage gastric cancer in Western countries.
Another concern is that in our country and in Western
countries, follow-ups (i.e. a national endoscopic follow-up
program) are inadequate for patients who undergo en-
doscopic therapy with the presence of a possible meta-

chronous cancer, incomplete resection or unknown lymph
node metastasis.

In another study, clinical-pathological parameters that
determined lymph node metastasis of 126 patients who
were diagnosed with early stage gastric cancer, were
analyzed (20). At the end of the study, the only signifi-
cant parameter predicting the presence of lymph node
metastasis in early stage gastric tumors was found to be
tumor budding. Detection of tumor budding in a patient
with an early stage gastric cancer who has undergone an
endoscopic process, can be a parameter for predicting
lymph node metastasis.

In addition, when 39 patients in our series who underwent
total gastrectomy because of early stage gastric cancer
were evaluated retrospectively, only 7 (17.5%) patients
were found to be actually eligible for endoscopic therapy
according to the criteria specified in Japan's National En-
doscopic Treatment Guidelines. Considering the entire
studly, this rate was reduced to 1.8% (7/391). Regarding
the higher lymph node metastasis rates in early stage
gastric tumors in our country’s conditions, we believe that
radical gastrectomy is the appropriate treatment option.

CONCLUSION

Detection of early stage gastric cancer and endoscopic
treatment appliance rates are high in Far East countries,
where screening programs are carried out intensively
because of the high incidence rate of gastric cancer. In
our study, lymph node metastasis rates were found to be
greater than the specified number obtained from the Far
East countries. In this single-centered study, the propor-
tion of patients that could have been treated by endo-
scopic surgery in accordance with the criteria of Japan’s
National Endoscopic Treatment Guideline is below 2%.
Regarding the given data, we believe that the treatment
for early stage gastric tumors is still radical surgery, cur-
rently in our country.
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ABSTRACT

Objective: The aim of this study is to investigate the effects of
recurrent inflammation and amyloid deposition on salivary and
thyroid gland elasticity in pediatric patients with Familial Medi-
terranean Fever (FMF) using shear wave ultrasound elastography.

Material and Method: This study included 31 patients with a
diagnosis of FMF. At the time of imaging, 22 patients were ad-
mitted to the rheumatology department with an acute attack
(45% girls, mean age=SD: 13.3+£4.6 years). The remaining nine
patients had histopathologically proven amyloidosis (50% girls,
mean age+SD: 17.4+7.1 years). The control group comprised
40 healthy children (50% girls; mean age: 11.6+4.6 years). Shear
wave elastography (SWE) measurements of the bilateral parotid,
submandibular and thyroid glands were performed.

Results: The median shear wave elasticity and velocity values of
the salivary and thyroid glands in FMF patients imaged during
an acute attack and patients with amyloidosis were significant-
ly higher compared to the normal control subjects. However,
the elastography values between FMF patients imaged during
acute attack and patients with amyloidosis were not significantly
different. The cut—off values for differentiation of patients with
FMF from control subjects were 9.1 kPa, 9 kPa and 9.9 kPa for
parotid, submandibular and thyroid glands, respectively. There
were moderate negative correlations between thyroid (r=-0.6,
p=0.008) and parotid gland (r=-0.4; p=0.04) elasticity with C-re-

OZET

Amag: Bu calismanin amaci, Ailevi Akdeniz Atesi (FMF) tanisi
olan cocuk hastalarda tekrarlayan inflamasyon ve amiloid bi-
rikiminin tikrik ve tiroid bezi doku sertligi tzerindeki etkilerini
arastirmaktir.

Gereg ve Yoéntem: Bu calisma FMF tanisi almis 31 hastay icer-
mekteydi. Gorlintlleme sirasinda, 22 FMF hastasi akut atak ile
romatoloji klinigine yatinldi (%45 kiz, yas ort.£SS: 13,3+4,6 yil).
Kalan 9 hasta histopatolojik olarak amiloidoz tanisi almisti (%50
kiz, yas ort.£SS: 17,4+7,1 yil). Kontrol grubu 40 saglkli ¢cocuk
(%50 kiz; ort. yas: 11,6+4,6 yil) icermekteydi. Her iki parotis, sub-
mandibular ve tiroid bezlerine shear wave elastografi ile deger-
lendirme yapildi.

Bulgular: Akut atak sirasinda gériintilenen FMF hastalarinda
ve amiloidoz hastalarinda tikurik ve tiroid bezlerinin ortanca
shear wave elastikiyet ve hiz degerleri normal kontrol grubuna
gbre anlamli derecede ylksek bulundu.Elastografi degerleri
akut atak ve amiloidoz grubu arasinda istatistiksel olarak an-
lamli farklilik olusturmamaktaydi. Kontrol grubu ile FMF'li has-
talar arasindaki esik degerleri parotis, submandibular ve tiroid
bezleri icin sirasiyla 9,1 kPa, 9 kPa ve 9,9 kPa idi. Tiroid (r=-0,6,
p=0,008) ve parotis bezi (r=-0,4; p=0,04) esneklik degerleri ile
C-reaktif protein arasinda , ve serum amiloid A ile tiroid bezi
esnekligi (r=-0,58, p=0,018) arasinda orta dereceli negatif ko-
relasyon mevcuttu.
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active protein and between serum amyloid A with thyroid gland
elasticity (r=-0.58, p=0.018).

Conclusion: Both acute inflammation and amyloid deposition
would contribute to increased tissue stiffness. SWE might reflect
clinically occult changes in salivary and thyroid glands that could
not be demonstrated by routine gray scale ultrasonography in
patients with FMF.

Keywords: Children, shear wave elastography, amyloidosis

Sonug: Hem akut enflamasyon hem de amiloid birikimi, doku
sertliginin artmasina katkida bulunabilir. SWE FMF'li hastalar-
da tukurtk ve tiroid bezlerinde rutin gri skala ultrasonografi ile
gosterilemeyen ve klinige henliz yansimamig degisiklikleri ortaya
cikarabilir.

Anahtar Kelimeler: Cocuk, shear wave elastografi, amiloi-
doz

INTRODUCTION

Familial Mediterranean Fever (FMF) is an autosomal reces-
sivly inherited autoinflammatory disease characterized by
recurrent episodes of fever, polyserositis, and long-term
renal complications due to amyloid deposition. There is
a predilection for certain regions, mainly affecting the
Mediterranean region including Turks (with an incidence
of 1/40 0- 1/1000), Armenians, Jews, and Arabs (1). The
MEFV gene responsible for FMF, encodes protein called
pyrin. Pyrin protein regulates inflammatory pathways th-
rough interleukin-1 production and mutations results in
unregulated excessive inflammatory response with febri-
le attacks. The main aim of treatment is to prevent acute
attacks, suppress subclinical inflammation between the
attacks and prevent the development of amyloidosis (2).
The amyloid deposition can affect different regions inc-
luding the thyroid gland (3), lymph nodes, liver (4), abdo-
minal fat tissue, minor salivary glands, spleen and kidney
resulting in end-stage renal disease. Early diagnosis of
FMF and detection of amyloidosis are crucial for initiation
of treatment and patient management.

Monitorization and follow-up of patients with FMF are
based on levels of serum C-reactive protein (CRP), eryth-
rocyte sedimentation rate (ESR), white blood cell (WBC),
serum amyloid A (SAA) and urine protein. SAA levels
reflect subclinical inflammation with high sensitivity but
suffer from lower specificity in predicting the develop-
ment of amyloidosis (5). Ultrasound can be used for its
ease of use and superficial location of salivary glands.
Resolution of the images among imaging techniques
would be highest by using ultrasonography with a line-
ar probe. Parenchymal heterogeneity, enlargement of
the gland and changes in the vascularity as well as the
fibrotic bands and mass lesions could be clearly repre-
sented with ultrasonography. The ultrasound features
of Sjégren’s syndrome in major the salivary gland have
been described as hypoechoic lesions with hyperecho-
ic septations in enlarged salivary glands (6). However,
the ultrasonographically detectable appearance may be
because of chronic parotitis due to Sjogren’s syndrome.
However, findings in cases of involvement with amylo-
idosis would be occult on gray scale ultrasonography.
There have been limited findings about the appearance

of amyloidosis on ultrasonography. A recent study re-
vealed that heterogeneity and hypoechoic area score
have been found to be higher in light chain amyloidosis
compared to control subjects (6). Further assessment
of tissue amyloidosis can be performed with histopat-
hological analysis using Congo red staining. However,
this requires invasive methods. A noninvasive evaluation
for amyloid deposition could be performed using elas-
tography which reflects the stiffness of the tissues (7-
9). These studies depicted elasticity changes in hepatic
elasticity in patients with amyloidosis using ultrasound
elastography. Elastography has been investigated for
differentiation between salivary gland tumors (10), and
assessment of parenchymal changes in Sjogren’s disea-
se (11), and chronic recurrent parotitis (12). However, no
previous study has been carried out investigating sali-
vary glands or thyroid gland elasticity in cases of amy-
loidosis or FMF.

The aim of this study was to investigate the median stiff-
ness values of thyroid and salivary glands in patients with
FMF and histopathologically proven amyloidosis secon-
dary to FMF. Another purpose was to investigate possib-
le laboratory associations with tissue stiffness.

MATERIAL AND METHOD

This was a prospective study performed in control sub-
jects and patients with FMF between January 2018 and
September 2019. Istanbul Medical Faculty local ethi-
cs committee approval was obtained (File number:
2017/1182). Informed consents were obtained from the
legal guardians of participants.

Patients

The patient population included 31 pediatric patients
with a diagnosis of FMF based on positive mutation
analysis results, laboratory data of increased inflamma-
tory markers, pertinent clinical history and response to
treatment with colchicine. Of the 31 patients, 9 patients
had a histopathological diagnosis of renal amyloidosis
secondary to FMF. Forty healthy pediatric volunteers
were included as the control group. Gray scale ultraso-
nography and shear wave elastography were performed
in 22 patients within the week of the acute FMF attack
period, which included active clinical symptoms in additi-
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on to increased CRP, ESR, and SAA levels. Nine patients
with histopathologically proven amyloidosis secondary
to FMF were imaged during their clinical or radiological
follow-up as an outpatient.

Clinical and laboratory findings

The genetic analysis results for FMF patients were re-
viewed and recorded. Body mass index (weight (kg)/
(height(meter))?, number of acute attacks within the last
year, the duration of medication, and the age at initial di-
agnosis were reviewed and recorded for the FMF group
with acute attack. SAA, CRP, ESR levels obtained during
imaging and thyroid stimulating hormone (TSH), and free
thyroxine (fT4) levels obtained within three months of
imaging were also reviewed and recorded.

Shear Wave Elastography (SWE) Evaluation

Gray scale ultrasound and elastography assessments
were performed by a single radiologist with more than
seven years of pediatric ultrasound and two years of SWE
experience. Images were acquired with ultrasound devi-
ce using a 14-MHz linear array transducer (Aplio 500 Pla-
tinium, Canon, Japan) equipped with elastography app-
lication. Three different measurements were obtained for
SWE using region of interest that was 5 mm in diameter
for bilateral parotid, submandibular, and thyroid glan-
ds. Median stiffness values were recorded both as shear
wave elasticity (SWe, kPa) and shear wave velocity (SWy,
m/sec) values.

Thyroid and salivary gland ultrasound evaluations were
performed on the patient in a supine position with neck
in slight hyperextension. Patients were instructed to mi-
nimize swallowing and stay still during imaging. Patients
who cooperated fully during imaging allowing optimal
propagation maps were included. In thyroid gland SWE,
the transducer was positioned parallel to the longitudinal
axis of the thyroid lobes. The gland parenchyma was as-
sessed for echogenicity and heterogeneity. Radiological
evidence of autoimmune thyroid disease was accepted
as exclusion criteria. For submandibular gland evalua-
tion, the transducer was placed parallel to the basis of
the mandibular body. During parotid gland evaluation,
the transducer was positioned in the preauricular regi-
on parallel to the mandibular ramus. Hypoechoic areas
and echogenic bands in the salivary glands considering
parenchmal infiltration with any other disease or a mass
lesion were a cause of exclusion. All examinations were
performed using real time optimal propagation maps (Fi-
gure 1-3).

Statistical analysis

Statistical analysis was performed using SPSS (version
21.0, SPSS Inc.). Descriptive analysis of quantitative va-
riables including age, weight, height, Body Mass Index
(BMI), shear wave elasticity (kPa), and shear wave velo-
city (m/sec), were expressed as meantstandard deviati-

13.7kPa

1.0kPa

13.7kPa

SD.T8 0.7kPa

Ave.T8 13.1kPa

o SD.T9 1.3kPa

Figure 1: Shear wave elastography image of the right parot-
id gland in a 15 year-old male patient diagnosed with amy-
loidosis showed the median elasticity as 13.7 kPa.

o SD.T9 1.0kPa

Figure 2: Shear wave elastography image of the right sub-
mandibular gland of a 16 year-old patient diagnosed with
amyloidosis showed the median elasticity as 10 kPa.

AveTl  11.9kPa
SD.TH 1.2kPa
Ave.T2 12.6kPa
SD.T2 1.6kPa
Ave.T3 12.3kPa
- SD.T3 1.9kPa

Figure 3: Shear wave elastography image of the right thy-
roid lobe of a 16 year-old male patient diagnosed with amy-
loidosis showed the median elasticity as 12.6 kPa.
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on or median with interquartile range. Kruskal Wallis and
ANOVA tests were used to compare three independent
groups. Spearman’s correlation analysis was performed
to evaluate the relationship between elasticity parame-
ters with the clinical and laboratory parameters. A p value
of <0.05 was considered as statistically significant.

RESULTS

Twenty two FMF patients were imaged during acute atta-
ck (45% girls; mean age+SD: 13.3+4.6 years). Additional-
ly, ? FMF patients with histopathologically proven amylo-
idosis were evaluated (50% girls; mean age+SD: 17.4+7.1
years). The control group comprised 40 healthy children
(50% girls; mean age: 11.6+4.6 years). Descriptive statis-
tics regarding age, weight, height and BMI values of the
participants in the study subgroups and control group
are given in Table 1. There was no significant difference
between mean values of weight, height and BMI of the
participants between the study and control groups. The
mean age of the participants in the amyloidosis group

was higher than FMF patients with acute admission
(13.28+4.59 vs 17.4£7.1; p=0.001).

According to the genotype distribution; 12 patients were
homozygous, heterozygous or compound heterozygous for
four main MEFV mutations (p.M680I, p.M6%94V, p.M694l, and
p.V726A) on exon 10 gene region. M694V homozygosity was
recorded in 5 patients. Two patients had compound hete-
rozygosity for pyrin variant Mé680I (G/C)/ Mé94l whereas two
were compound heterozygous for M680I (G/C)/ V726A and
M69AVNT26A, respectively. Four patients were found to har-
bor exon 10 mutations as heterozygous with Mé694V (n=2),
Mé680I (G/C) (n=1), V726A (n=1) mutations. Therefore, only 4
of the 23 patients were treated with colchicine alone and the
remaining were resistant to colchicines treatment. The mean
duration of the disease was 5.69 years, the mean duration of
the colchicines treatment was 4.47 years, and the mean atta-
ck number per year was 1.9 in patients with acute admission.

The median shear-wave elasticity values and comparison
between groups are given in Table 2 (Figure 4). Shear

Table 1: Descriptive statistics and comparison of three groups with LSD test

Group 1 Group 2 Group 3

Parameter (Control) (FMF attack) (Amyloidosis) LSD
1vs2:0.19

Age (year) 11.6+4.59 13.28+4.59 17.4+7 1 2vs3:0.3

1 vs 3: 0.001

1vs 2:0.79

Height (cm) 146.5+24.9 148.09+£22.12 156+18.5 2vs 3:0.39
1vs 3:0.17
1vs2:0.79

Weight (kg) 47.6x23.5 45.09+16.45 50.21+18.24 2vs 3:0.39
1vs 3:0.17
1vs2:0.76

BMI (kg/m?) 20.34+5.25 19.98+4.07 19.77+3.54 2vs3:0.9
1vs 3:0.69

Table 2: Descriptive statistics and comparison of the shear wave elasticity (kPa) values of three groups with Mann

Whitney U test

Right parotid  Left parotid Right subman- Left subman- Right thyroid Left thyroid
gland gland dibular gland  dibular gland gland SWe gland
SWe (IQR) SWe (IQR) SWe (IQR) SWe (IQR) (IQR) SWe (IQR)
(kPa) (kPa) (kPa) (kPa) (kPa) (kPa)
FMF 9.7 (8.3-12.6) 10.0 (8.6-13) 8.9 (8.1-9.8) 9.5(8.3-9.9) 10.8(9.2-12.2)  11.0(8.6-12.9)
Amyloidosis  12.2 (9.5-15.4)  10.2 (10.2-15.5) 10.8 (10-11.5) 10.2(9.6-11.2)  11.9(9.8-13.2)  11(9.7-12.1)
Control 7.96 (6.6-9.4) 8.00 (7.1-9.5) 8.6 (7.8-9.3) 8.6 (7.7-9.4) 9.4 (8.4-10) 10.0 (8.4-10.5)
p' 0.001 <0.001 0.37 0.022 0.021 0.058
p? 0.001 0.001 0.004 0.022 0.036 0.053
o 0.12 0.68 0.057 0.46 0.40 0.91

'Control vs FMF, 2Control vs Amyloidosis, 3FMF vs Amyloidosis, IQR: Interquartile range, SWe: shear wave elasticity
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wave elastography values of parotid, submandibular and
thyroid glands were significantly higher in patients with
FMF and amyloidosis compared to control subjects. The
median elastography values of thyroid and salivary glan-
ds were higher in the amyloidosis group compared to the
FMF patients with acute attack, however this difference
failed to reach statistical significance.

The median shear wave velocity values of the parotid, su-
bmandibular and thyroid glands in the control subjects
were 1.63 m/sec, 1.7 m/sec, 1.77 m/sec on the right and
1.65 m/sec, 1.7 m/sec, 1.83 m/sec on the left, respecti-
vely. The median shear wave velocity values for the paro-
tid, submandibular and thyroid glands were 1.82 m/sec,
1.73 m/sec, 1.9 m/sec on the right and 1.83 m/sec, 1.79
m/sec, 1.91 m/sec on the left in the FMF patients imaged
during acute attack and 2.02 m/sec, 1.9 m/sec, 1.99 m/
sec on the right and 1.85 m/sec, 1.85 m/sec, 1.92 m/sec
on the left in the patients with amyloidosis, respectively.
SWe and SWv values present linear correlation based on
the Young Modulus, and the median SWe values are gi-

18,00

16,00

14,00

12,00

1000

Parotid gland shear wave elasticity (kPa)

800

6,007

T T T
0 10 20

Control FMF Amyloidosis

Figure 4: Box plot graphic for median SWe values of bilater-
al parotid glands (n: 142) among groups.

Table 4: ROC curve analysis

ven in Table 2. The SWe values of the parotid, subman-
dibular and thyroid glands were significantly higher in
patients with FMF with or without amyloidosis compared
to the control subjects.

Shear wave elastography values of salivary glands and
thyroid glands were also positively correlated with each
other (Table 3). There was statistically significant mode-
rate positive correlation between duration of colchicine
medication and submandibular gland stiffness (r=0.48,

Table 3: Spearman correlation analysis

R P r p
RSM-RP 0.3 0003 RP-RT 0.4 0.001
RSM-LP 0.24 0.019 RP-LSM 0.46 0.001
RSM-RT 0.29 0.005 LP-RT 0.36 0.001
RSM-LSM 043 0.001 LP-LSM 0.45 0.001
RP - LP 0.88 0.001 RT-LSM 0.29 0.005
ROC Curve
T Source of the
Curve
RTSW

o
°
1

LTSWe
— LTSWy

L SM SWe

L SM SWv
~Reference Line

Sensitivity

044

T T
00 02 04 08 08 10
1 - Specificity

Diagonal segments are produced by ties

Figure 5: ROC curves plotted for salivary and thyroid gland
shear wave elastography values.

Area under the curve (%) Cut-off (kPa) Sensitivity (%) Specificity (%)
R SM SWe 65 9 51 61
R SM SWv 65 1.73 60 40
R P SWe 80 8.42 81 70
R P SWv 80 9.2 72 70
L P SWe 83 9.1 70 73
L P SWv 83 1.7 77 70
RT SWe 71 9.9 70 68
RT SWv 71 1.82 70 68
LT SWe 66 10.1 59 61
LT SWv 65 1.9 51 78
L SM SWe 69 9 70 60
L SM SWv 69 1.74 66 63
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p=0.02). No significant difference was found between
thyroid gland SWe with and without thyroid dysfunction.
There was a statistically significant negative correlation of
SAA with left thyroid gland SWe (r=-0.58, p=0.018) and
SWhv. There was a statistically significant moderate nega-
tive correlation of CRP with parotid gland SWe (r=-0.4;
p=0.04), and thyroid gland SWe (r=-0.6, p=0.008).

Receiver-operating characteristic (ROC) curves were plot-
ted for the SWe values of the parotid, submandibular and
thyroid glands based on the differentiation of FMF from
control subjects (Table 4, Figure 5). For the parotid, sub-
mandibular and thyroid glands, a cut-off value of 9.1 kPa,
9 kPa and 9.9 kPa achieved the highest area under the
curve respectively.

DISCUSSION

FMF is a multisystemic autoinflammatory disease charac-
terized by recurrent episodes of fever, polyserositis, and
long-term renal complications. The main aim of treat-
ment is to decrease the amount of attacks and delay the
amyloid deposition, which can affect a variety of organs.
Amyloidosis has been reported in 12.9% of patients with
FMF in a large multicenter study from Turkey (13). Diffe-
rent diagnostic methods can be used for the detection
of amyloid deposition secondary to autoinflammatory di-
sease. However, these are invasive procedures requiring
an abdominal fat tissue or salivary gland biopsy. There
are efforts to detect amyloid deposition noninvasively.
Recently, noninvasive MR elastography has been investi-
gated for its potential use in cardiac and hepatic amylo-
idosis. Additionally, positron emission tomography (PET)
agents are in clinical practice for detection of amyloid
both in Alzheimer disease and cardiac amyloidosis (14).
However, PET causes radiation exposure, and MR ima-
ging is technically and logistically difficult to organize in
pediatric age group.

Sonoelastography has been widely investigated for its
potential use in tissue fibrosis. Ultrasound elastography
has been investigated for its potential diagnostic utility
in differentiation of focal salivary gland lesions, paren-
chymal salivary gland disease like Sjogren’s syndrome.
Additionally, since children may have variable soft tissue
elasticity by age, there have been studies investigating the
normal elasticity values. In cases of chronic inflammation
secondary to infectious (10) or chronic inflammatory (11)
diseases, elastography showed increased tissue stiffness.
However, there was no previous study investigating the
role of elastography in FMF and amyloidosis. In this study,
we showed an increased tissue elasticity in FMF patients
with and without amyloidosis compared to the control
subjects. This indicates that even though amyloidosis is
not clinically overt, FMF causes increased stiffness of these
glands. In our study, although there were higher elasticity
values in FMF patients with amyloidosis compared to FMF

patients without known amyloidosis, this difference failed
to reach statictical significance. This result may be caused
by subclinical amyloid deposition in patients without his-
topathological evaluation. We could not exclude tissue
amyloidosis in colchicine resistant FMF patients without
histopathological evaluation. Additionally, this might be
related to the relatively limited number of patients in the
amyloidosis group. In addition, we depicted that severe
inflammation effects tissue stiffness based on the nega-
tive correlations of the acute phase reactants with tissue
stiffness. However, recurrent inflammatory episodes cont-
ributed to an increased overall tissue stiffness. Therefore,
tissue elasticity could be performed for patient follow-up.
US-based elastographic evaluation, could be considered
as the first choice method in the development of amyloi-
dosis in pediatric patients.

Being aware of normative tissue elasticity in children
would facilitate an evaluation of the SWE results in patient
groups. In recent years, there have been a few studies
conducted on elastographic evaluation of salivary glands
in children.Strain index comparing parotid gland stiffness
to surrounding subcutaneous soft tissue has been found
to be 1.24+0.67 (15), and strain index for normal thyroid
parenchyma in comparison with surrounding subcutane-
ous soft tissue has been found to be 0.54+0.38 (16) in
children with strain elastography. Submandibular gland
strain index has not been investigated compared to pe-
riglandular soft tissues in children. As comparable with
our results, the mean elasticity values by SWE in children
for the thyroid, submandibular, and parotid glands were
reported to be 14.6+3.3 kPa, 11.8£2.2 kPa, and 11.8+2.6
kPa, respectively (17). In a recent study for parotid gland
SWE, mean elasticity was found to be 9 kPa in a healthy
pediatric population (18). In our study, the normal parotid
gland elasticity value we depicted was similar to those of
Caliskan et al. but the median submandibular and thyro-
id gland elasticity values in healthy children were found
to be lower than the previous study (17). These results
may be caused due to different US devices although the
method is similar as SWE. All of the FMF and amyloido-
sis patients presented homogeneous thyroid and sali-
varyglands contrary to the previous findings by Law et.
al, however echogenicity of the salivary glands in cases
with amyloidosis was increased. Changes in echogenicity
have been expressed subjectively in routine ultrasound
practise but tissue elastography is a measurable and ob-
jective data. We suggest evaluating the patients with the
same ultrasonic device equipped with elastography du-
ring follow-up.

There are several limitations to our study. First, we saw a
limited number of cases diagnosed with amyloidosis that
were mildly older than the FMF group. This was because
of the early diagnosis of FMF patients in the tertiary cen-
ter, inclusion of initial periods of FMF in early childhood,
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and also being a progressive disease that may result in
mortality. Also some of the patients with amyloidosis had
been admitted to radiology department for other con-
sultations and we could not use their labaratory results.
Secondly, elasticity assessment and laboratory data were
obtained in patients with acute admission within a week
and we can not foresee the results of very early examina-
tions in 24 hours. Third, because of the limited number of
cases we could not investigate the association between
the degree of amyloid deposition with tissue elasticity.
Fourth, most of the cases were resistant to the colchicine
and under medication with biologic agents. Mild cases
under control with colchicine and FMF outpatients wit-
hout an acute attack were not included. Future studies
including these patients could be performed.

In conclusion, we showed an increased tissue elasticity
in FMF patients with and without amyloidosis compared
to control subjects. This indicates that even though amy-
loidosis is not clinically overt, FMF causes increased stif-
fness of salivary glands. Increased tissue stiffness during
longitudinal follow-up would suggest the development
or progression of amyloidosis. US-based elastographic
evaluation could be considered as the first choice met-
hod in follow-up of pediatric patients with FMF.
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ABSTRACT

Objective: To evaluate the anxiety levels in children and their
mothers with enuresis.

Material and Method: The study population is consisted of 96
children (52 enuretic children, and 44 healthy children) and their
mothers. Anxiety levels of the study population were evaluated
by using the Screen for Child Anxiety and Related Disorders in
children, the and State-Trait Anxiety Inventory in the mothers.

Results: The mean score of SCARED was significantly higher in
the Primary monosymptomatic nocturnal enuresis (PMNE) group
compared to the healthy control group (32.5+10.7 vs 26.7+10.6
respectively, p=0.009). The STAI-2 score was significantly higher
in the enuretic children’s mothers compared to mothers of the
healthy control (49.4+8.8, 42.4+6.8 respectively, p=0.001).

Conclusion: We demonstrated high anxiety levels in children
with PMNE and in their mothers. Nocturnal enuresis is an im-
portant problem affecting the children and mothers. Recogni-
tion and management of anxiety in enuretic children and their
mothers is crucial for a successful treatment.

Keywords: Anxiety scales, enuretic children, mother

OZET

Amag: Enlrezisli cocuklar ve annelerindeki anksiyete durumunu
degerlendirmek

Gereg ve Yéntem: Arastirma 96 cocuk (52 endretik cocuk, 44
saglikli cocuk) ve annelerinden olugsmaktadir. Cocuklarda Co-
cukluk Cagi Anksiyete Tarama Olcegi, annelerde Anlik ve Sii-
rekli Anksiyete Olcekleri kullanilarak anksiyete diizeyleri deger-
lendirildi.

Bulgular: Enlretik hastalarin ¢cocukluk ¢agr anksiyete tarama 6l-
cedi (CATO) puani ortalamasi kontrol grubundan daha yiiksekti
(32,5+£10,7 ve 26,7+10,6 p=0,009). Enulretik cocuklarin anneleri-
nin Siirekli Anksiyete Olcek puani ortalamasi kontrol grubundaki
annelerin puanindan daha ylksek bulundu (49,4+8,8 ve 42,4+6,8
p=0,001).

Sonug: Arastirmamizda PEN'li ¢cocuklar ve annelerinde anksiye-
te duzeyleri kontrol grubuna gére yiksek bulundu. Gece idrar
kagirma, cocuklar ve anneleri etkileyen &nemli bir sorundur.
Enlretik cocuklarda ve annelerinde anksiyetenin taninmasi ve
yonetimi basarili bir tedavi icin olduk¢a dnemlidir.

Anahtar Kelimeler: Kaygi dlcekleri, entretik cocuk, anne

INTRODUCTION

Primary monosymptomatic nocturnal enuresis (PMNE) is
defined as intermittent incontinence of urine while sleep-
ing in children who are never dry for more than 6 months
and have acquired urine control without an organic cause
(1). Enuresis is a common and chronic problem among

school-aged children. In the literature, attention prob-
lems, aggressive behaviors, low social competence, low
school performance, and depression were observed as
higher in children with enuresis than in healthy control
groups (2,3). The aim of this study was to evaluate the

anxiety levels in children with enuresis and their mothers.
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MATERIAL AND METHOD

This study was approved by the local ethics committee of
our hospital (Study no: 2017/551). The study group was
comprised of 52 children with PMNE and their mothers.
These children were the untreated children who applied
for the first time to hospital due to enuresis. The children
with any chronic diseases were not included in the study.
The control group consisted of 44 age and sex-matched
healthy children and their mothers. The mothers with
anxiety-causing conditions such as newborn babies, mar-
ital discord, and chronic disease were excluded from the
study. Informed consent was obtained from the mothers
of the patients and the controls.

The Screen for Child Anxiety Related Emotional Disorders
(SCARED) was applied to all children, and the answers
were recorded (4). The Turkish translation and adaptation
of the SCARED was conducted by Karaceylan (5). The
SCARED includes 41 likert-type questions, children are
valued between 0 and 2 points for each item (0: not true/
hardly ever true, 1: somewhat true/sometimes true, 2: very
true/often true). All scores were summed to calculate an
average value. A total score of 25 and above was consid-
ered to be a warning for anxiety disorders (4,5).

A validated Turkish version of the State-Trait Anxiety In-
ventory (STAI-1 and STAI-2) was administered to all moth-
ers (6,7). The STAI-1 test was used to describe state anxi-
ety in terms of how the mother feels at a certain moment
in time. The STAI-2 test was used to describe trait anxiety
in terms of how she feels in general. Each test includes
20 items. State anxiety is rated on a four-point scale, as

Table 1: Characteristics of children and mothers

follows: (1) not at all, (2) somewhat, (3) moderately so,
and (4) very much so. Trait anxiety is rated on a four-point
scale as follows: (1) almost never, (2) sometimes, (3) often,
and (4) almost always. Forty-five points and above were
considered to have an alert for anxiety. The questions
were asked by the same doctor in the outpatient clinic.

Statistical analysis

Analyses were performed using the SPSS ver. 21.0 pack-
age program for Windows. Results are expressed as
mean + SD or median (lower and upper limit) for descrip-
tive data. The normality of the parameters was tested us-
ing the Shapiro-Wilk normality test. Parametric (Student’s
t test) and nonparametric tests (Mann-Whitney U test)
were used for between-group comparisons. Chi-square
test was used for the comparison of qualitative data. Val-
ues of p<0.05 were considered statistically significant.

RESULTS

The median age of the patients and control group was 9.5
years and 10.0 years, respectively. The two groups were
similar for age, sex, and number of siblings (p>0.05) (Ta-
ble 1). Moreover, there were no significant differences for
age, educational, marital, and family status between the
mothers (p>0.05) (Table 1). In the patient group, 63.5% of
the children had a history of enuresis in the family.

Enuretic patients had significantly higher SCARED score
compared with healthy controls (32.5£10.7 vs. 26.7+10.6
p=0.009) (Table 2). Mothers of enuretic patients had sig-
nificantly higher trait anxiety scores (STAI-2) (p=0.001)
compared to mothers of the control group. However,

Children
Age, years median (25"-75%)
Sex, male/female (n)
Number of siblings median (25%-75%)
Mothers
Age, years median (25"-75%)
Education
Elementary/high school (n)
Marital status
Married/divorced (n)
Employed/unemployed (n)
Familiy status

Nuclear/extended family (n)

Patients Controls

(n=52) (n=44) P
9.5(8-11) 10 (9-12) 0.063*
28/24 20/24 0.413**
2(1-3) 2(1-2) 0.144*
37.5(32.0-43.5) 38.0 (35.0-43.8) 0.209*
39/13 31/13 0.618**
45/7 42/2 0.135**
6/46 9/35 0.231**
37/15 35/9 0.344**

*Mann Whitney U test, **Chi-square test
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state anxiety scores (STAI-1) were similar (p>0.05) (Table
2). Children with PMNE were divided into two groups with
a high score (225) and low score (<25) of SCARED. There
was no difference between the patients with high and

Table 2: Anxiety scales of children and mothers

low anxiety scores regarding children’s age and gender,
number of siblings, familial structure, age, educational
level, employment status, and marital status of mothers'
(p>0.05) (Table 3). The mothers of children with PMNE

Patients
(n=52)
Children
SCARED mean=SD 32.5+10.7
Mothers
State anxiety (STAI-1) mean£SD 40.6+10.1
Trait anxiety (STAI-2) mean+SD 49.4+8.8

Controls

(n=44) P
26.7+10.6 0.009
37.3£8.0 0.082
42.4+6.8 0.001

Student's t test

Table 3: Comparison of sociodemographic data with high and low scores of SCARED in children with PMNE

SCARED>25 SCARED<25
(n=40) (n=12) P

Children’s age, years median (25"-75%) 9.0 (8-11.8) 10.0 (8-10.8) 0.672*
Gender of child, male/female (n) 21/19 7/5 0.722**
Number of siblings median (25%-75t%) 2.0(1-3.8) 1.5(1.0-2.0) 0.155*%
Mother's age, years median (25%-75%) 38.0 (32.0-45.0) 37.0 (32.5-41.5) 0.542*
Mother's education

Elementary/high school (n) 29/11 10/2 0.447**
Mother’s marital status

Married/divorced (n) 36/4 9/3 0.182**
Mother's employed/unemployed (n) 6/34 0/12 0.154**
Nuclear/extended family (n) 28/12 9/3 0.737**

*Mann Whitney U test, **Chi-square test

Table 4: Comparison of sociodemographic data with high and low scores of STAI-2 in mothers of children with PMNE

STAI-2>45 STAI-2<45
(n=38) (n=14) P

Children’s age, years median (25"-75%) 10.0 (8.0-12.0) 8.5(8.0-10.0) 0.076*
Gender of child, male/female (n) 22/16 6/8 0.335**
Number of siblings median (25%-75%) 2.0(1-3.3) 1.0 (1.0-3.0) 0.167*
Mother's age, years median (25-75t) 39.0 (32.8-45.3) 35.0 (30.8-38.3) 0.033*
Mother’s education

Elementary/high school (n) 31/7 8/6 0.071**
Mother’s marital status

Married/divorced (n) 33/5 12/2 0.916**
Mother's employed/unemployed (n) 4/34 2/12 0.707**
Nuclear/extended family (n) 27/11 10/4 0.979**

*Mann Whitney U test, **Chi-square test
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were divided into two groups with a high score (245) and
a low score (<45) of STAI-2. The two groups were com-
pared in terms of sociodemographic characteristics. No
significant difference was detected except that the moth-
ers with higher scores were older than the mothers with
lower scores (p>0.05) (Table 4).

DISCUSSION

Enuretic children generally encounter the social and psy-
chological problems of enuresis, such as social exclusion,
degradedness, inability to sleep in their friends’ homes,
and feelings of being different from their friends. These
children are known to be ashamed of this situation, and
to become more nervous and restless. It has been ob-
served in studies that children diagnosed with enuresis
have more common attention disorders, aggressive be-
haviour, low school performance, and depression symp-
toms (2,8,9).

In a 15-year study on children diagnosed with primary or
secondary enuresis, Fergusson et al, found that, children
with enuresis ongoing after 10 years of age show more
behavioral problems when compared to the children
whose enuresis resolved before 5 years of age; and even
when the other factors were controlled, these children
have a higher rate of behaviour disorders by 13 years
of age, and exhibit higher anxiety/abductive behaviour
by 15 (2). Sahtiyanci et al. (10) found that post-treatment
depression scores decrease compared to pretreatment
scores of enuretic children. In addition, studies investi-
gating the quality of life of these children have shown
that quality of life scores of enuretic children were low
before the treatment, while the scores increased after the
treatment, and that enuresis significantly affects the qual-
ity of life in those children (11,12).

The number of studies investigating anxiety levels in en-
uretic children is quite limited in the literature. In a study
by Keten et al. evaluating anxiety level in enuretic chil-
dren using the Social Anxiety Scale for Children-Revised,;
the scores were found to be high in the group diagnosed
with PMNE (13). In another study conducted to deter-
mine anxiety disorders in enuretic children; SCARED
scores were recorded based on the Diagnostic and Sta-
tistical Manual of Mental Disorders Fourth Edition (DSM
IV) with the approval of a psychiatrist; and diffuse anxiety
disorder, panic disorder, school phobia, and social anx-
iety were found to be more common in this group (3).
Consistent with these data, in our study, we found signifi-
cantly higher anxiety levels in enuretic children compared
to the controls as a result of the SCARED questionnaire.

It is quite tiring for mothers of enuretic children to
change bed sheets and children’s clothes, and wash and
dry them everyday. Furthermore, trying to a waken the
children, and taking them to the toilet several times ev-
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ery night may disturb their sleep quality, making them
more nervous and stressed. This time and energy wasting
may cause behavioral changes in mothers towards their
children. Therefore, the mothers’ quality of life may be
influenced while attempting to overcome this problem.
Also, there are studies reporting increased problems in
the mothers of enuretic children (14-17). In a study from
Turkey, performed by Meydan et al, continuous anxiety
point and mean depression scale were found to be high-
er in mothers of enuretic children (18). In another simi-
lar study, quality of life (Qol) scores were lower, anxiety
scores were higher, and the depression scale was similar
in mothers with enuretic children (11).

In our study, we found higher trait anxiety levels in moth-
ers of these children when compared to the control
group, whereas state anxiety scores were similar between
the two groups.

To the best of our knowledge, this is the first study which
concurrently evaluates anxiety levels both in enuretic
children and their mothers. Enuresis affects both children
and their mothers psychosocially. Therefore, it is very im-
portant to evaluate the anxiety of both of them together,
and to give support to the children and mothers. Thus, a
big step will be taken to solve this major problem.

Anxiety levels were found to be higher both in enuretic
children and their mothers than in control groups, which
were comparable in terms of age, sex, and sociodemo-
graphic features. No statistically significant difference
found between the sampling group and the controls in
sociodemographic characteristics, and this is quite im-
portant in showing the similarity of the groups and the
validity of the results. In addition, there was no difference
between high and low anxiety score regarding sociode-
mographic data in the children and their mothers.

Limitations of our study included that the data were ob-
tained only from the scales, and the lack of a psychiatric
evaluation. Furthermore, as another limitation, we could
not carry out an evaluation in children and mothers after
the treatment.

CONCLUSION

In this study, we demonstrated high anxiety levels in pa-
tients diagnosed with PMNE and in their mothers. Noc-
turnal enuresis is an important problem affecting children
and their mothers. Recognition and management of anx-
iety in enuretic children and their mothers is crucial for a
successful treatment.
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ABSTRACT

Objective: The objective of this descriptive study was to assess
the awareness of childhood autism among 275 physicians under-
going their residency training in several disciplines which were
classified as surgical, nonsurgical and first-contact disciplines
(Family medicine + Pediatrics + Otorhinolaryngology) of a Re-
search and Training Hospital in Istanbul, Turkey.

Material and Method: Data were collected through a self-ad-
ministered questionnaire. Residents scoring below 20 were con-
sidered as “low scoring”; and residents scoring 20 and above
were considered as "high scoring”; Chi-square test and Fisher's
chi-square test were applied for finding association between
categorical variables.

Results: The characteristics of childhood autism emerging
with statistically significant differences between the disciplines
(p<0.05) were “a child with autism frequently has repetitive and
stereotypical behaviours” and "about the outstanding talents a
child with autism might have”. Around 94.1% of the first-contact
disciplines and 93.3% of the nonsurgical disciplines were in the
high-scoring group; whereas 82.6% of the surgical disciplines
could be placed in the high-scoring group. This difference was
statistically significant (p<0.05).

OZET

Amag: Bu tanimlayici calismanin amaci, istanbul'da bir Egitim
Arastirma Hastanesi’'nde cerrahi, cerrahi disi ve ilk -basvuru di-
siplinlerinde (Aile hekimligi + Pediatri + Kulak Burun Bogaz) Tip-
ta Uzmanlik Egitimi almakta olan 275 asistan hekimin cocukluk
otizmi farkindaligini degerlendirmektir.

Gereg ve Yontem: Veriler asistan hekimlerin kendilerinin doldur-
dugu anket araciligiyla toplandi.

Yirmi'nin altinda puan alan hekimler “distik puan” almis olarak
kabul edildi; 20 ve Uzeri puan alanlar “yiksek puan” almis olarak
kabul edildi. Kategorik degiskenler arasindaki iligkiyi bulmak icin
ki-kare testi ve Fisher'in ki-kare testi uygulanmistir.

Bulgular: Otizmli bir cocuk tekrarlayici ve stereotipik davranis-
lara sahiptir” ve “otizmi olan bir cocugun Ustiin yeteneklere sa-
hip olabilecedi” disiplinler arasinda istatistiksel olarak anlamli
farklarla ortaya cikan cocukluk otizminin &zellikleridir. ilk -bas-
vuru disiplinlerinin yaklasik %94,1'i ve cerrahi disi disiplinlerin
%93,3'l yliksek puan grubunda yer almistir, oysa cerrahi disip-
linlerin daha azi (%82,6's1) yuksek puan grubunda yer almistir.
Bu fark istatistiksel olarak anlamliydi (p<0,05).

Sonug: Bu calismada ilk-basvuru disiplinlerinde egtim almakta
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Conclusion: In this study, the physicians undergoing their res-
idency training in the first-contact disciplines, namely Family
Medicine + Pediatrics + Otorhinolaryngology, were found to be
more knowledgeable on childhood autism as compared to the
ones undergoing residency training in the surgical disciplines.
This was considered as a pleasing finding since the first-contact
disciplines are most likely to be in an initial position to detect a
child with autism in the community, refer him/her to the health
authorities and continue monitoring him/her from thereon.

Keywords: Childhood autism, awareness, resident physicians,
non-surgical disciplines

olan asistan hekimlerin cocukluk otizmi hakkinda daha fazla bilgi
sahibi olduklan gériilmistir. ilk-basvuru disiplinlerinin, toplum-
da olasi otizmi olan bir cocugu fark etmek, ilk adimi atacak di-
siplinler olmalar nedeniyle, bu sonug yiiz glldirict bir bulgu
olarak kabul edildi.

Anahtar Kelimeler: Cocukluk ¢cagi otizmi, farkindalik, asistan he-
kimler, cerrahi olmayan disiplinler

INTRODUCTION

Autism was first described in 1943 by Kanner (1). Kanner
had suspected that these children had an inborn feature
which prevented their regular social contacts (1).

Autism can be considered as a neurodevelopmental
condition particularly interfering with a person’s ability
to communicate and relate to other individuals (2). Au-
tism appears to be one of the fastest growing disabilities
in children with increasing prevalence rates (3).This rise
in prevalence is reported to be considered as a serious
public health concern (4, 5).

Although there is no known medical cure (6), early di-
agnosis of an autism spectrum disorder is crucial be-
cause educational, social and behavioural intervention
programmes are very effective in younger children and
greatly impact long term prognosis (7).

Adequate knowledge and awareness about childhood
autism among healthcare workers can ensure early diag-
nosis of children with autism and this in turn allows early
interventions (8). The identification of autism most of the
time occurs in multiple settings and is frequently made
by a variety of health professionals, including primary
care physicians, family practitioners, pediatricians, medi-
cal specialists and psychiatrists (9-11).

Given that deficits associated with autism manifest be-
fore the age of 36 months, primary care physicians, fam-
ily practitioners and pediatricians are commonly the first
healthcare providers the child and parents might have
contact with through routine infant/toddler wellness
checks (9, 10).

In several countries, family practitioners and pediatricians
are the initial line of contact between the parents and the
health care system (4). Actually, it is reported that parents
generally expressed their initial concerns about peculiari-
ties in the development of their child to pediatricians and
family practitioners (12-14)

However, it is also reported that early diagnosis of child-
hood autism is challenging in the context of primary care

visits, because there is no pathognomonic sign or labo-
ratory test to detect it (1). Thus, the physician can be in
a position to identify the child having autism based on
the presence or absence of a constellation of symptoms
(15). Early identification is also recommended to be de-
pendent on listening carefully to parents’ concerns about
their child’s development and behaviour (15).

The primary care physicians, family practitioners and pe-
diatricians are among the key positions to also inform,
provide support and refer the children with autism to the
appropriate authorities (7).

Physicians working in the discipline of Otorhinolaryngol-
ogy can also be considered as a first contact discipline
for childhood autism since some of these children might
frequently seem to be deaf or dumb (8). The differential
diagnosis might be challenging since a child having au-
tism can hardly cooperate with the otorhinolaryngologist.

To this end, the objective of this descriptive study was
to assess the awareness of childhood autism among 275
physicians undergoing their residency training in several
disciplines which were classified as surgical, nonsurgical
and first-contact disciplines (Family medicine + Pediatrics
+ Otorhinolaryngology) of a Research and Training Hos-
pital in Istanbul, Turkey.

MATERIAL AND METHOD

This cross-sectional study was conducted on 275 physi-
cians undergoing their residency training in several disci-
plines of a Research and Training Hospital in the Istanbul
Province of Turkey, in May 2015. A total of 298 residents
were present at the time of the study in the participating
disciplines of the concerned hospital. Data were collect-
ed on 275 residents who gave their consent to be includ-
ed in the study.

The Neuropsychiatric disciplines of the concerned hos-
pital, including Psychiatry; Child and Adolescent Psychi-
atry; Neurology and Child Neurology were not included
in our study since they were expected to be fully knowl-
edgeable on childhood autism.
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The remaining disciplines being included in our study
were analysed in three categories as Nonsurgical disci-
plines-104 residents (Internal Medicine; Chest Diseases;
Cardiology; Infectious Diseases; Dermatology; Radiolo-
gy), Surgical disciplines-86 residents (General Surgery;
Obstetrics and Gynaecology; Ophthalmology; Urology;
Plastic Surgery; Orthopaedics; Chest Surgery; Cardio-
vascular Surgery) and First contact disciplines (FCD)-85
residents (Family medicine+ Paediatrics+ Otorhinolar-
yngology). Sixteen residents from Family medicine, 56
residents from Paediatrics and 13 residents from Otorhi-
nolaryngology participated in our study. Among the total
275 residents, 144 were males and 131 were females.

Data were collected through a self-administered ques-
tionnaire. Questions about “awareness on autism” were
prepared referring to "KCAHWC - Knowledge about
Childhood Autism among Health Workers” (8, 16, 17) and
to “Using the modified checklist for autism in toddlers in a
health child clinic in Turkey: Adapting the screening meth-
od based on culture and setting” (18), and also to “Sosyal
iletisim Olceginin Okul Oncesi Cocuklardaki Gegerlik ve
Guivenilirligi” Study carried out by Oner et al. (19).

Questions included 19 specific characteristics of child-
hood autism. Each question had "Yes”; “No”; and
“Don’t Know" choices. "Yes” was the correct answer in
every question, which can be considered a limitation
of our study. “Yes"” was scored as 2; “No” and “Don't
Know"” were scored as 1. The maximum score could be
38. Residents scoring below 20 were considered as “low

scoring”; and residents scoring 20 and above were con-
sidered as "high scoring”. Chi-square test and Fisher’s
chi-square test were applied for finding association be-
tween categorical variables. P value less than 0.05 was
taken as statistically significant.

Ethical considerations
Ethics approval for our study was granted by the Ethical
Committee of the Marmara University School of Medicine.

All procedures performed in this study involving human
participants were done in accordance with the ethical
standards of the institutional and national research com-
mittee and with the 1964 Helsinki declaration and its later
amendments, or comparable ethical standards.

RESULTS

The disciplines being included in this descriptive study
were analysed in three categories as Nonsurgical disci-
plines, Surgical disciplines and First contact disciplines
(Family medicine+ Pediatrics+ Otorhinolaryngology).
Among all residents, the characteristics of childhood au-
tism most frequently known were “they have hard time
maintaining eye-contact (94.5%)" and "they have difficul-
ty using body language, mimics and gestures (90.9%)"
(Table 1). Both of which were not statistically significantly
distributed between the three disciplines (p>0.05).

“They like to perform routine activities” presented to be
one of the top ranking characteristics of childhood au-
tism in our study, with a percentage of 80.4 (Table 1); be-

Table 1: The specific characteristic of childhood autism and percentages of correct responses given by the resident

physicians (n=275)

Characteristic of autism

Correct responses

n %

They have hard time maintaining eye-contact 260 94.5
They have difficulty using body language, mimics and gestures 250 90.9
They might be unattentive to outside world 234 85.1
They like to perform routine activities 221 80.4
Their ability to speak is little or delayed 218 79.3
They might seem as if deaf or dumb 215 78.2
Autism can be cured when early educational intervention (special/social)is given 202 73.5
They can hav.e eating habi.ts different than their peers(e.g. smelling food, difficulty in 181 65.8
chewing, eating only special food)

Autism is a genetic disorder 160 58.2
They are not willing to share an object/activity with others spontaneously 159 57.8
They are not usually involved in imaginative plays 149 54.2
They don't point out at an object they want 138 50.2
Difficulty in building up friendship 118 429
They have hard time imitating their caregiver 116 422
They aren’t willing to turn to you when called 71 25.8

aThe above-mentioned characteristics were not found to be statistically significantly distributed between nonsurgical, surgical and first-con-

tact disciplines (Fam.med+Pediatrics+Otorhinolaryngology) (p>0.05)
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Table 2: The specific characteristic of autism and the distribution of the correct responses according to disciplines

Disciplines
Nonsurgical ool - Total
Characteristic of disciplines® .Su.rgl'ca b Irst-contact (n=275) Statistical
autism (n=104) disciplines disciplines® n sianificance
(n=86) (n=85) 9
n %4 n % n %4 n %
A child with autism
frequently has repeti- x?=6.763
tive and stereotypical %0 865 67 7.9 /8 78 235 855 p=0.034
behaviours
A child with autism 28,760
does not generally 74 71.2 60 69.8 74 87.1 208 75.6 ‘
. . p=0.013
have a social smile
A child with autism
can be talented in x?=12.250
music, math, computer 96 92.3 64 74.4 74 87.1 234 85.1 5=0.002
science and arts
S . -

ﬁ\ child with autism can % 93 b1 20.9 69 812 226 822 x?=14.776

ave strong memory p=0.001

?Internal Medicine, Chest Diseases, Cardiology, Infectious Diseases, Dermatology, Radiology; °General Surgery; Obstetrics and
Gynecology, Ophthalmology, Urology, Plastic Surgery, Orthopaedics, Chest Surgery, Cardiovascular Surgery; Familymed + Pediatrics +

Otorhinolaryngology; “Column percentage within discipline

sides, this characteristic was not statistically significantly
distributed between the three disciplines (p>0.05).

“Their ability to speak is little or delayed” was one of the
well-known characteristics of childhood autism by the
residents participating in our study, presenting with a
percentage of 79.3 (Table 1). This feature was not statisti-
cally significantly distributed (p>0.05).

Several other characteristics of childhood autism were
well-known, with higher percentages by the physicians
undergoing their residency training in the disciplines
participating in our study (Table 1); the difference not
being statistically significant (p>0.05). The characteristics
of childhood autism emerging with statistically signifi-
cant differences between the disciplines (p<0.05) were
"a child with autism frequently has repetitive and stereo-
typical behaviours” and “about the outstanding talents
a child with autism might have” (Table 2). Furthermore,
in Table 2, surgical disciplines presented with lower per-
centages as far as the above-mentioned characteristics
of childhood autism were concerned, causing statistically
significant differences (p<0.05).

"A child with autism can be talented in music, math,
computer science and arts” and “a child with autism can
have strong memory” were the outstanding talents in our
study better known by the nonsurgical and first contact
disciplines, with statistically significant differences from
the surgical disciplines (p<0.05).

In our study, childhood autism awareness scores were

Table 3: The distribution of childhood autism awareness
scores according to disciplines

Scores (n= 275)

Disciplines Low scoring High scoring
n (%) n (%)
Nonsurgical disciplines® 7(6.7) 97 (93.3)
Surgical disciplines® 15(17.4) 71 (82.6)
First-contact disciplines® 5(.9) 80 (94.1)
Total 27 (9.8) 248 (90.2)

x?=0.016 p<0.05; ®Internal Medicine, Chest Diseases, Cardiology,
Infectious Diseases; Dermatology, Radiology; *General Surgery,
Obstetrics and Gynaecology, Ophthalmology, Urology, Plastic
Surgery, Orthopaedics, Chest Surgery, Cardiovascular Surgery;
‘Familymed + Pediatrics + Otorhinolaryngology; *when Surgical
Disciplines were removed from the Table and chi-square test was
performed on the remaining 2x2 Table, the difference turned out to
be statistically not significant (x*=0.0566 and p=0.8119)

calculated. Around 94.1% of the first-contact disciplines
and 93.3% of the nonsurgical disciplines were in the
high-scoring group; whereas 82.6% of the surgical disci-
plines could be placed in the high-scoring group. This
difference was statistically significant (p<0.05) (Table 3).

DISCUSSION

The disciplines included in our study were analysed in
three categories as Nonsurgical disciplines, Surgical dis-
ciplines and First contact disciplines (Family medicine +
Pediatrics + Otorhinolaryngology).
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Among all residents, the characteristics of childhood au-
tism most frequently known were “they have hard time
maintaining eye-contact” and “they have difficulty using
body language, mimics and gestures”. Both of which
were not statistically significantly distributed between the
three disciplines (p>0.05). Opposite to our study, in La-
hore and New York studies, the leading features of child-
hood autism were found to be “social interaction diffi-
culties and lack of social responsiveness” (3, 20). A study
carried out in India among pediatricians, resembled our
study by presenting “lack of eye-contact” and “lack of so-
cial responsiveness” among the top two features neces-
sary for childhood autism (21).

“They like to perform routine activities” appeared to be
one of the high ranking characteristics of childhood au-
tism in our study. This characteristic was less known in the
Lahore and India studies (20, 21). However, the potential
first-contact providers in the New York study emerged
with higher percentages than our study, as far as the
above mentioned characteristic of childhood autism was
concerned (3).

“Their ability to speak is little or delayed” was one of the
well-known characteristics of childhood autism by the
residents participating in our study, presenting with a
percentage of 79.3. "Language delay” is considered to
be one of the characteristics of childhood autism (8, 15).
Actually, Heidgerken implies that even if children falling
in the lower end of the spectrum can often achieve ade-
quate functioning in language and social behavior, they
can still retain some persistent speech and behavioural
pecularities (10). In the Lahore, New York and India stud-
ies, this characteristic was less known as compared to our
study (3, 20, 21).

The characteristics of childhood autism emerging with
statistically significant differences between the three dis-
ciplines in our study (p>0.05) were “a child with autism
frequently has repetitive and stereotypical behaviours”,
“a child with autism does not generally have a social
smile” and “about the outstanding talents a child with
autism might have”. Surgical disciplines presented with
lower percentages as far as the above-mentioned char-
acteristics of childhood autism were concerned, causing
statistically significant differences.

“A child with autism frequently has repetitive and ste-
reotypical behaviours” was less expressed in the Lahore
and India studies as compared to our study (20, 21).
However, in the New York study, the potential first-con-
tact providers appeared with higher percentages than
in our study (3).

“Stereotypical behaviours”, in general, are reported not
to prevail among the initial autism symptoms (22). Not
only physicians but even parents might sometimes fail to

find an association between stereotypical behaviours and
childhood autism (22). Stereotypical behaviours in child-
hood autism tend to be more prominent as the child gets
older, specifically after the age of three years (22). This
might explain the physicians of the surgical disciplines
attending our study being less knowledgeable about the
above-mentioned characteristic of autism, as compared
to nonsurgical and first contact disciplines. However, this
characteristic is reported to decrease with intensive early
intervention programs (15).Therefore, these behaviours
are worth being identified early by all physicians.

“A child with autism does not generally have a social
smile " was best known by the residents of the first con-
tact disciplines (Family medicine+ Pediatrics+ Otorhino-
laryngology) (p<0.05). This can be an important feature
indicating many social disabilities, such as lack of social
responsiveness and inappropriate laughing or giggling
(3, 20, 21). It was also reported that if ‘a lack of social
smile’ existed among the parental ‘first concerns’; autism
could be diagnosed earlier (22). Therefore, in our study,
the first contact disciplines’ knowing this feature with a
high percentage of 75.6 can be interpreted to be import-
ant in their identifying the social interaction signs of a
child with autism, and referring him/her to related health
authorities.

“A child with autism can be talented in music, math, com-
puter science and arts” and “a child with autism can have
a strong memory” were the outstanding talents better
known by the nonsurgical and first contact disciplines in
our study, with statistically significant differences as com-
pared to the surgical disciplines (p<0.05). Outstanding
skills, such as mathematics, calendar calculating, good
memory and perceptual peaks are reported to appear
among the features of autism (23-25). These talents can
be recommended to be presented to the parents, en-
couraging them for further development of the skills,
correcting their hopeless mood and strengthening them
to reduce the stigmatization of autism in the community.

It is presented by the American Academy of Paediatrics,
that currently accepted strategies are not only improv-
ing the overall functional status of the child by enrolling
him/her in intensive early intervention programs, but also
helping the family manage the stress associated with rais-
ing a child with autism (15). Dealing with these talents
might also be important in decreasing the stress of fam-
ilies.

In our study, childhood autism awareness scores were
calculated. The first-contact disciplines and the nonsur-
gical disciplines were more in the high-scoring group as
compared to the surgical disciplines (p<0.05). In a study
where the surgical specialties had less knowledge about
autism than their counterparts, this was explained by
their lesser likeliness of seeing cases of autism (26).
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In the Kaduna State study, the consultation by an oto-
laryngologist was emphasized, as the evaluation of an
otolaryngologist is important both in autism manage-
ment and management of impairments in communica-
tion (26).

A child with autism can have sensory over/under respon-
siveness (10). At this point, the role of an otorhinolaryn-
gologist becomes more important as to which sounds/
voices/noises a child having autism is giving an over/
under response. This sensitivity might be the underlying
cause of some behavioural problems in these children.
After detection of these sounds and interventions such
as desensitization/isolation/use of personal protectors,
these behavioural problems might be solved. Over re-
sponsiveness to specific sounds may also be used as
stimuli in teaching verbal language to a child with autism.
To this end, in our study, first-contact physicians, also in-
cluding otorhinolaryngology residents, found as being
more knowledgeable, is a pleasing finding.

In our study, resident pediatricians were also included
in the first-contact disciplines, and they were found to
be in the high-scoring group, with a higher percentage
than the residents of the surgical disciplines. However,
in another study carried out in Turkey, the pediatricians’
knowledge, attitude, and behaviour about childhood au-
tism were found to be lacking (27).

In the Kaduna State study in Nigeria, the pediatricians
were found to be more knowledgeable on childhood
autism than general practitioners (26). Similarly, in the
studies carried out in Pakistan and in Singapore, gener-
al practitioners were found to lack important knowledge
about autism (4, 28).

In our study, residents of Family Medicine, included in
the first-contact disciplines, were pleasingly found to be
more knowledgeable than the residents of the surgical
disciplines. In Turkey, Family Medicine physicians serve as
primary health care providers (29), and they are expected
to detect children having neurodevelopmental disorders,
refer them to the related specialists and give health mon-
itoring to them (29).

Opposite to our study, in Sabuncuoglu’s study in Turkey,
Family Medicine residents were found to be lacking in
knowledge about childhood autism (29). Likewise, in a
study carried out in Florida, primary health care provid-
ers declared that they felt less comfortable in diagnosing
children with autism (10). Furthermore, in some studies,
it is reported that primary care physicians could possess
outdated beliefs and misconceptions regarding child-
hood autism (3, 10, 20). In another study, carried out in
Minnesota, the pediatricians and primary care physicians
reported a lack of self-perceived competency on child-
hood autism (30).

In some studies, the physicians can even lose the trust of
the parents because of dismissing parental concerns of
misdiagnosis (31, 32). In a study carried out in UK, many
of the actively concerned parents had been reported to
be prematurely reassured by their health care provider
that there was nothing wrong (14). In the Latino study,
parents reported the diagnostic process as being slow,
inconvenient, confusing and uncomfortable for the child
(31). These factors were reported to lead many parents
to normalize their child’s early behaviours, deny that a
problem existed and lose trust in the medical system (31).

Itis advised by Harrington et al, that the physicians should
inquire about parental beliefs concerning etiology (32)
because the families can have myths about autism (33).
Physicians should also learn what treatments the children
are receiving, perform a screening at the 18 month vis-
it and make referrals for further evaluation as soon as a
child begins to exhibit signs suggestive of autism (32).

De Ocampo et al also advise that a primary care physi-
cian should be knowledgeable about the medical issues
a child with autism might encounter, such as identifica-
tion of seizures, sleep problems, chronic constipation,
as well as timely referral for preventive dental care (13);
furthermore, that there needs to be a close collaboration
between the family, the specialist and the primary care
physician (13).

Limitations of the study

Since it is a cross-sectional study, we can observe aware-
ness at the time of study; we cannot have a clear idea
about any cause and effect relationship. This can be a
limitation.

CONCLUSION

In this study, the physicians undergoing residency train-
ing in the first-contact disciplines, namely Family Medi-
cine+ Pediatrics+ Otorhinolaryngology, were found to be
more knowledgeable on childhood autism as compared
to the ones undergoing residency training in the surgi-
cal disciplines. This was considered as a pleasing find-
ing since the first-contact disciplines are most likely to
be in an initial position to detect a child having autism
in the community, refer him/her to health authorities and
continue monitoring him/her from thereon. However, the
limitation of our study was that we did not analyze the
residents of Family Medicine+ Pediatrics+ Otorhinolar-
yngology separately, since they were small in number.
Studies focusing on each of the above-mentioned 3 dis-
ciplines separately and carried out on larger number of
participants will be more valuable in the early detection
of childhood autism, preferably in different cultures. An-
other limitation of our study was that we did not inquire
the misconceptions of the residents about childhood au-
tism. Studies examining misconceptions or misbeliefs of
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the physicians of the above-mentioned 3 disciplines on
childhood autism could also be recommended.
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ABSTRACT

Objective: To evaluate the target refractive value before and
after surgery in patients who underwent phacoemulsification
surgery.

Material and Method: Patients diagnosed with cataracts who
underwent surgery between January 2015 and March 2017 in the
Department of Ophthalmology in Istanbul University’s Faculty of
Medicine were accepted in this study. The difference between
the target refractive value and the resulting refractive value was
recorded as a refractive error.

Results: 150 eyes of 107 patients were accepted and used in
this study. The SRK-T formula was applied to 100 eyes and the
SRK-2 formula were applied to 50 eyes. The mean targeted re-
fractive value was -0.21+£0.17 D in the SRK-T formula group and
-0.22+0.29 D in the SRK-2 formula group. The mean resulting re-
fractive value was -0.19+0.37 D in the SRK-T formula group and
-0.12+0.77 D in the SRK-2 formula group. The mean refractive
error was 0.2+0.25 D in the SRK-T formula group and 0.51+0.59
D in the SRK-2 formula group. The difference between the two
groups was statistically significant (p=0.001).

Conclusion: The SRK-T formula gave results which were signifi-
cantly closer to the refractive target than the SRK-2 formula.

Keywords: Phacoemulsification, refraction, cataract

OZET

Amag: Fakoemdlsifikasyon cerrahisi uygulanan hastalarda cer-
rahi éncesi hedeflenen refraktif deger ile cerrahi sonrasi ortaya
cikan sonug refraktif degerin karsilastinimasi.

Gereg ve Yontem: Katarakt tanisi ile Ocak 2015- Mart 2017 ara-
sinda Istanbul Universitesi istanbul Tip Fakiiltesi Géz Hastaliklar
biriminde cerrahi uygulanan hastalar calismaya alindi. Cerrahi
dncesi hedeflenen refraktif deder ile cerrahi sonrasi ortaya ¢ikan
sonug refraktif deger arasindaki fark refraktif hata olarak kayde-
dildi.

Bulgular: 107 hastanin 150 gézi calismaya alindi. 100 gdzde
SRK-T, 50 gézde SRK-2 formili kullanildi. Ortalama hedeflenen
refraktif deger SRK-T formild uygulanan grupta -0,21+0,17 D,
SRK-2 formilu uygulanan grupta -0,22+0,29 D idi. Cerrahi son-
rasi ortalama refraktif deger SRK-T formili uygulanan grupta
-0,19+0,37 D, SRK-2 formuld uygulanan grupta -0,12+0,77 D
idi. Ortalama refraktif sapma SRK-T formali kullanilan grupta
0,2+0,25 D iken, SRK-2 formili kullanilan grupta 0,51+0,59 D idi
ve refraktif sapma degerleri acisindan iki grup arasinda istatistik-
sel olarak anlamli fark mevcuttu (p=0,001).

Sonug: Fakoemlilsifikasyon cerrahisi éncesi SRK-T biyometrik
formUlu kullanilan grupta SRK-2 biyometrik formdli kullanilan
gruba gore anlamli olarak hedeflenen refraktif degere daha ya-
kin sonuglar elde edildi.
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INTRODUCTION

A cataract is a clouding of the lens in the eye which leads
to a decrease in vision and may occur due to different
reasons. It is most commonly acquired and rarely con-
genital (1,2). The treatment for cataracts is surgery and
phacoemulsification surgery is the most commonly used
surgical method in this condition (2,3). Vision loss is the
most common indication of the need for cataract surgery
(3,4). Before phacoemulsification surgery, biometry mea-
surements are used to find the target refractive value. Es-
sentially, biometry devices can help the ophthalmologist
to identify the true intraocular lens power which will be
implanted in the phacoemulsification surgery (1,3). In ad-
dition to the appropriate biometric measurement, it will
be possible to minimize postoperative refractive errors
with the correct surgical technique in order to achieve the
targeted refractive value before surgery.

The ideal refractive status after successful phacoemulsifi-
cation surgery is emetropia. However, it has been shown
that intraocular lens power calculation formulas may give
incorrect results in patients who have previously under-
gone refractive surgery. In addition, surgical technique
may cause a deviation from the target refractive value for
each surgeon. If a surgeon shows a constant refractive
deviation in most cases, a personal constant can be add-
ed to the biometry program (1-6).

Implantation of the correct Intraocular lens (IOL) is one of
the factors that affects the success of cataract surgery and
ensures good visual acuity of the patient after surgery.
Failure to perform appropriate IOL implantation is one
of the causes of postoperative refractive problems (4-6).
IOL power can be calculated with ocular biometry mea-
surements which contain keratometric and axial length
measurements (1,5). Different formulas can be used to
find the optimal IOL power (1,4,5,6). The SRK-T formula is
commonly used for eyes where the axial length is longer
than 22 mm and the Hoffer Q formula is suitable for eyes
where the axial length is shorter than 22 mm (7,8).

In this retrospective study we aimed to evaluate the dif-
ference between targeted refractive value and resulting
refractive value after phacoemulsification surgery by us-
ing SRK-T and SRK-2 biometric formulas.

MATERIAL AND METHOD

The data from 308 eyes of 170 patients who underwent
phacoemulsification surgery between June 2015- March
2017 was collected for the study. Exclusion criteria were:
astigmatism higher than [0.50] diopter before surgery,
complications pertinent to phacoemulsification surgery,
corneal disease, pseudoexfoliation, glaucoma, uveitis,
previous ocular surgery or trauma and posterior segment
disorder (macular edema due to diabetic retinopathy,

irvine gass syndrome, retinal vascular occlusion etc. or
subretinal fluid due to age related macular degeneration
which may effect the autorefractometer measurements
were excluded the study). Furthermore, patients with ex-
tended anterior chamber inflammation or patients who
remained on steroids at 1 month after surgery and who
could not come to follow-up visits for at least 3 months
were excluded from the study. Finally, 150 eyes of 107 pa-
tients were accepted in this study.

Approval was obtained from the ethics committee of Is-
tanbul University Istanbul Faculty of Medicine. Informed
consent was obtained from all patients.

The study was designed as a retrospective case series.
The following data was collected and recorded: gender
of the patients who underwent surgery, age at the time of
surgery, date of surgery, eye side on surgery, best correct-
ed visual acuity before surgery, presence of concomitant
ocular disease, anterior segment examination under the
biomicroscope, type and degree of cataract, and mea-
surement of intraocular pressure using an applanation
tonometer.

The best corrected visual acuities (BCVA) were measured
with LogMAR 1 day, 1 week, 1 month and 3 months after
surgery. Biometric analyses were made using an IOL Mas-
ter 500 device (Carl Zeiss AG, Germany) and the targeted
refractive values were recorded (the measurements were
made by the same staff to avoid interobserver variations).
The IOL power calculation was made for AcrySof 1Q (SN-
60WF) IOL (Alcon Laboratories, Inc.) which was implanted
in all of the patients in the study. Two different biometric
formulas were used in the study. The first one was the
SRK-T formula which was used in 100 eyes and the sec-
ond was the SRK-2 formula which was used in 50 eyes in
the study. Emetropia or minimal miyopia was the target
result in the patients. We obtained the target refraction
value by using the biometric measurement results. In all
cases, the phacoemulsification surgery was completed
successfully and the AcrySof 1Q IOL (Alcon Laborato-
ries, Inc.) was implanted in all patients. The Infiniti vision
system (Alcon, Inc.) was used in all surgeries. 'Stop and
chop’ or ‘chip and flip” phaco techniques were used in all
surgeries by the same experienced surgeon. No corneal
suturation was needed in the surgeries and temporal 2.4
mm corneal incision was performed in all cases.

In the postoperative period, tobramycin eye drops were
prescribed 4 times daily for one week and prednisolone
sodium phosphate eye drops were prescribed 4 to 6
times for 4 weeks. The spherical equivalent of the refrac-
tive value was calculated at the end of the third month
after surgery.

The Statistical Package for the Social Sciences version
22.0 (SPSS Inc., Chicago, IL, USA) was used to analyse the
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statistical tests, and a p value <0.05 was considered to be
significant. All data was given with mean, standard devia-
tion, and minimum and maximum value The chi-squared
test was used to compare the nominal data. The distri-
bution of data was examined using the Kolmogorov-Si-
mirnov test. The Anova or t-test were used to compare
data with a normal distribution. The Mann Whitney-U and
Kruskal Wallis test were used to compare data with an
abnormal distribution. The Friedmann variance analysis
and Wilcoxon test were used to compare recurrent mea-
surements.

RESULTS

One hundred fifty eyes of 107 patients were accepted
in this study. Fifty five patients were women and 52 pa-
tients were men in the study. The mean age of patients
was 65.79+10.94 [23-89]. The mean implanted IOL diop-
ters (D) were 21.53+1.99 D [15.5-27 D] in the study. The
mean BCVA of cases were 0.6+0.37 [0.22-2] LogMAR
before surgery. At the first day after surgery, the mean
BCVA were 0.33+0.3 [0-1.7] LogMAR. The mean BCVA
were 0.13+0.14 [0-1] LogMAR at the first week postop-
eratively. At the first month after surgery, the mean BCVA
were 0.05+0.09 [0-0.5] LogMAR. At the third month after
surgery, the mean BCVA were 0.03+0.07 [0-0.4] LogMAR
in the study. The increase of BCVA after surgery was sta-
tistically significant (p<0.001). BCVA changes between
controls were significant (p<0.001) except for between 1
and 3 months controls (p>0.05) in the study (Friedmann
variance analysis).

The mean targeted refractive value was -0.21+0.22 D
[-0.77 D+0.9 D] preoperatively. The resulting refractive
value was -0.17+0.54 D [-4.25 D+1.25 D] postoperatively.
Thus, the mean refractive error was found to be 0.3+0.43
D [0-3.95] in the study. The average axial length of the
eyes was 23.45+0.9 [ 21.21-25.66] mm in the study. Twenty
eyes had a short axial length and 21 eyes had a long axial
length in the study. 109 eyes were in the normal range of
axial length (22.0-24.5 mm).

The accompanied ocular findings are shown in Table 1.
Age related macular degeneration (ARMD) was seen
in 14 patients. Seven ARMD patients were in the SRK-T
group and 7 ARMD patients were in the SRK-2 group and
there was no difference between two groups (p=0.990,
Chi square test). Seven patients had background diabet-
ic retinopathy. Three patients were in the SRK-T group
and 4 patients were in the SRK-2 group and there was no
difference between the two groups (p=0.758, Chi square
test). Glaucoma was seen in 7 patients. Four patients

Table 1: Accompanied ocular findings in patients who
underwent phacoemulsification surgery

Ocular findings Number of patient

ARMD 14 (%13,1)
DRP 7 (%6,5)
GLAUCOMA 7 (%6,5)
ERM 1(%0,9)

ARMD: Age related macular degeneration
DRP: Diabetic retinopathy ERM: Epiretinal membrane.

Table 2: Evaluation of the SRK-T and SRK-2 formula groups before cataract surgery in terms of BCVA and refractive

results.

SRK-T SRK-2 p value
Number of patients 100 50 -
Gender (men/women) 36/ 39 16/ 16 -
Mean age 65.08+11.7 65.6+9.8 0.939
Mean axial length 23.5£1.04 mm 23.35£0.53 mm 0.331
Mean IOP before surgery 14.9+1.8 mm Hg 14.5+1.7 mm Hg 0.200
Mean IOP at 3.month after surgery 13.5+1.67 mm Hg 13.8+1.86 mm Hg 0.273
Mean BCVA before surgery 0.61+0.36 LogMAR 0.59+0.42 LogMAR 0.824
Mean BCVA 1.day after surgery 0.31+0.30 LogMAR 0.36+0.31 LogMAR 0.374
Mean BCVA 1.week after surgery 0.11+0.10 LogMAR 0.18+0.19 LogMAR 0.009
Mean BCVA 1.month after surgery 0.03+0.07 LogMAR 0.08+0.11 LogMAR 0.005
Mean BCVA 3.month after surgery 0.02+0.06 LogMAR 0.05+0.09 LogMAR 0.009
Average targeting refractive value -0.21+0.17 D -0.22+0.3D 0.744
Average resulting refractive value -0.19+0.37 D -0.12+0.78 D 0.576
Average refractive error 0.2£0.25D 0.5+0.6 D 0.001
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were seen in the SRK-T group and 3 patients were seen
in the SRK-2 group and there was no difference between
two groups (p=0.758, Chi square test). Epiretinal mem-
brane was seen in only one patient.

The refractive results, ocular findings and demographic
data are shown in Table 2. The patients were divided into
two groups. The SRK-T formula was applied to 100 eyes,
the SRK-2 formula was applied to 50 eyes in the study.
There were 36 men, 39 women in the SRK-T group and
16 men, 16 women in the SRK-2 group. The mean age
was 65.08+11.7 [35-89] in the SRK-T group and 65.6+9.8
[47-83] in the SRK-2 group. There was no statistically sig-
nificant difference between the two groups (p=0.939,
Independent t-test). The mean axial length in the SRK-T
group was 23.5+1.04 [21.21-25.26] mm and in the SRK-2
group was 23.35+0.53 [22.26-24.41] mm, there wasn't any
statistically significant difference between the two groups
(p=0.331, Independent t-test). The mean IOP before sur-
gery was 14.9+1.8 [10-20] mm Hg in the SRK-T group and
14.5+1.7 [11-18] mm Hg in the SRK-2 group. The average
IOP at 3 months after surgery was 13.5+1.67 [10-17] mm
in the SRK-T group and 13.8+1.86 [11-19] mm Hg in the
SRK-2 group. There was no difference between the two
groups in terms of IOP values before and after surgery.
(p=0.200 and 0.273 respectively, Mann Whitney U test).
A decrease of IOP after surgery was statistically signifi-
cant in the two groups (p=0.017 in the SRK-T group and
p=0.010 in the SRK-2 group, One sample t-test).

The mean BCVA before surgery was 0.61+0.36 [0.22-2]
LogMAR in the SRK-T group and 0.59+0.42 [0.22-2] Log-
MAR in the SRK-2 group. There was no significant differ-
ence between the two groups. (p=0.824, Independent
t-test). The mean BCVA was 0.31+0.30 [0-1.7] LogMAR
in the SRK-T group and 0.36+0.31 [0-1.3] LogMAR in the
SRK-2 group at the first day after surgery. No significant
difference was seen between the two groups (p=0.374,
Independent t-test). The average BCVA was 0.11+0.10
[0-0.5] LogMAR in the SRK-T group and 0.18+0.19 [0-0.7]
LogMAR in the SRK-2 group at the first week postopera-
tively. There was a significant difference between the two
groups (p=0.009, Independent t-test). At 1 month after
surgery, the mean BCVA was 0.03+0.07 [0-0.3] LogMAR
in the SRK-T group and 0.08+0.11 [0-0.4] LogMAR in the
SRK-2 group. There was a significant difference between
the two groups (p=0.005, Independent t-test). The mean
BCVA was 0.02+0.06 [0-03] LogMAR in the SRK-T group
and 0.05+0.09 [0-0.4] LogMAR in the SRK-2 group at 3
months after surgery. There was a significant difference
between the two groups (p=0.009, Independent t-test).

The average target refractive value was -0.21+0.17 D in
the SRK-T group and -0.22+0.3 D in the SRK-2 group in
the study. There was no significant difference between
the two groups in terms of the mean target refractive

values (p=0.744, Mann Whitney U test). The average
resulting refractive value was -0.19+0.37 D in the SRK-T
group and -0.12+0.78 D in the SRK-2 group. There was no
significant difference between the two groups (p=0.576,
Mann Whitney U test). The average refractive error was
0.2+0.25 D in the SRK-T group and 0.5+0.6 D in the SRK-
2 group and there was a statistically significant difference
between the two groups (p=0.001, Mann Whitney U test).

We evaluated the relationship between the refractive er-
ror and axial length of patients. Refractive error was sig-
nificantly higher in eyes which had a shorter axial length
than the normal and long axial length (p=0.002 and 0.010
respectively, Kruskal Wallis test). There was no difference
between the eyes which had normal and long axial length
in terms of refractive error (p=0.926, Kruskal Wallis test).

DISCUSSION

Thanks to the developing biometric devices and formu-
las, it has become possible to reach the targeted refrac-
tive results after phacoemulsification surgery (9). Today,
one of the most important goals of cataract surgery is to
achieve the desired refractive result (10-12).

Optical biometry-based devices, which are frequently
used in clinical practice for biometric measurements, al-
low the calculation of IOL power with different formulas
in different eyes in a short time. Today, IOL Master (Carl
Zeiss AG, Germany) and Lenstar LS 900 (Haag-Streit USA)
devices are commonly used for optical biometric mea-
surements (5,7).

Afsun et al. recommended that the software of the new
IOL Master device should be upgraded, the signal re-
ception should be strengthened and its reproducibility
increased. In addition, the most effective intraocular lens
position is provided by modern IOL power calculation
formulas and the IOL power estimation is closer to the
true value (9).

Hui et al. stated that new generation optical biometry de-
vices can be used safely in the preoperative examination
of cataract surgery in their study (13). Suto et al. com-
pared different optical biometry devices in their study and
found no difference between them in terms of achieving
the ideal refractive result. In addition, the SRK-T and Hai-
gis formula and Camellin-Calossi IOL power calculation
formula were compared and Camellin-Calossi formula,
a new generation IOL power calculation formula, was
found to be successful in predicting the refractive result
like the commonly used IOL power calculation formulas
in their study (14). In our study, with the SRK-T and SRK-2
biometric formulas, a large proportion of patients had re-
fractive deviation within 0.50 D postoperatively. Howev-
er, in patients on whom the SRK-T formula was used, the
postoperative refractive results were closer to emetropia.
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Kaya et al. evaluated the SRK-T and SRK-2 biometric for-
mulas in eyes with a short axial length in their study. As a
result, the SRK-T formula was found better at achieving
target refraction but neither the SRK-T nor the SRK-2 for-
mula were ideal in eyes with a short axial length (15). Sim-
ilarly, more successful results were obtained in providing
target refraction with the SRK-T formula but refractive er-
ror was higher in patients who had a shorter axial length
than the normal and long axial length in our study.

Jeong et al. showed that the use of the Hoffer Q formula
in eyes with a short axial length yielded more successful
results than using the SRK-T and SRK-2 formulas. In our
study, the number of eyes which were used Hoffer Q
formula for IOL power calculation before phacoemulsi-
fication surgery was limited to 8 eyes of 6 patients and
these cases were not included in the study. It is obvious
that more cases should be compared by using all these
biometric formulas for IOL power calculation before cat-
aract surgery and this is one of the limitations of our
study.

Oderinle et al. evaluated targeted refractive values be-
fore phacoemulsification surgery and short term visual
results after phacoemulsification surgery in their study.
At the end of the three months follow-up, 85% of cases
were within = 1 D resulting refractive values in their study
(16). In our study, 96% of eyes were within + 1 D resulting
refractive values.

Poley et al. evaluated the patients which were under glau-
coma treatment and had undergone phacoemulsification
surgery in their study. They showed that the mean I0OP
decreased to 2.7 mm Hg (17). In our study, we demon-
strated that the mean IOP was decreased significantly
after phacoemulsification surgery (p<0.001).

CONCLUSION

Our study showed that the SRK-T formula is significantly
more successful in reaching the target refractive results
than the SRK-2 formula after phacoemulsification surgery
and the success of the achieving the targeted refractive
value is also dependent on the axial length of the eye
which is operated on.
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OzZET

Amag: Otolog Vena Saphena Magna (VSM) koroner arter cer-
rahisinde kullanilan en yaygin baypas materyalidir. Genellikle
Vena Saphena Magna standart uzun medial bacak insizyonu ile
hazirlanmakta olup; insizyon hattinda iyilesme problemleri sik-
likla izlenmektedir. Bu calismada, otolog VSM c¢ikariimasinda
endoskopik yontem, klasik ve tlinel yontemlerinin karsilagtirmasi
yapilmistir.

Gere¢ ve Yontem: Koroner baypas ameliyati olan 40 hasta
randomize ve retrospektif olarak secildi. 10 hastada endosko-
pik yontem ile, 15 hastada tlnel ve 15 hastada klasik yontem
ile VSM c¢ikarilmistir. Calismada bacak insizyonu ile ilgili olarak
postop hastanede kalig siresi, kullanilan antibiyoterapi, ek anti-
biyotik ihtiyaci, Ust bacak ¢api, sizinti, hematom, acik yara bakim
sresi, kultlr antibiyogram, insizyon boyutu, komplikasyon yeri,
maliyet, postoperatif sikayet, ortalama VSM ¢ikarma siresi, VSM
uzunludu, kapali pansuman gind, elastik bandaj suresi, drenaj
miktari, postoperatif agr skorlamasi karsilastinlmistir.

Bulgular: Tinel ve endoskopik yontem grubunda calisma so-
nunda klasik gruba gére, insizyon uzunlugunda, postoperatif
agrda, major komplikasyon gelisiminde, insizyonu kapama siire-
sinde, insizyonu kapamada kullanilan sitir materyalinde azalma
saptanmistir. Bunun yaninda mikemmel bir kozmetik sonucla

ABSTRACT

Objective: Autologous vena saphena magna is the most com-
mon bypass material used in coronary artery surgery. It is gen-
erally prepared with a long medial leg incision, and so healing
problems are often observed. In this study, we aimed to com-
pare endoscopic, classical and tunnel techniques in saphen har-
vesting.

Material and Method: Fourty patients, who were selected
randomly and retrospectively, were included in the study. En-
doscopic saphen harvesting was performed on 10 patients, the
tunnel technique was performed on 15 patients and the classical
method was performed on 15 patients. Postoperative hospital
stay, antibiotics, additional antibiotic requirement, upper leg
size, hematoma, open care time, culture antibiogram, incision
size, complication site, cost, postoperative complaints, medi-
an vena saphena magna harvesting time, vena saphena magna
length, closed dressing time, elastic bandage time, drenaige
amount, postoperative pain scores (Visual Analogue Scale-VAS)
were all factors compared regarding saphen insicion site.

Results: In tunnel end endoscopic procedures; insicion length,
postoperative pain, major complication rate, incision closure
time, the sutur material regired for closing incisions were lower
than the classical technique group. Moreover, the level of pa-
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hasta memnuniyeti artmis, erken dénemde mobilizasyonda ra-
hatlik saglanmistir.

Sonug: Klasik ydnteme goére endoskopik teknik ve tiinel yontemi
uygulanan hastalarda bacaktaki insizyon sorunlarinin daha az gé-
rildigu ve hastanede kalis slresinin, kullanilan sitir materyali
miktari ve insizyonu kapama slresinin, insizyon uzunlugunun ve
postoperatif agrinin daha az oldugu gézlenmistir. Hastanin mo-
bilize olma siresinin de kisaldigi saptanmistir. Bu sonuclara gére
endoskopik ve tiinel yéntemlerinin kullaniminin klasik yénteme
Ustlinligi g6z énlinde bulundurulmalidir.

Anahtar Kelimeler: Koroner baypas, vena safena magna, mini-
mal invaziv teknikler

tients’ satisfaction was increased due to perfect cosmetic results
and ease of early mobilization.

Conclusion: Comparing classical saphen harvesting techniques
with endoscopic and tunnel methods, it was found that incision
problems, length of hospital stay, sutur material amounts, inci-
sion closure time, incision length and postoperative pain were
detected in lower numbers in endoscopic and tunnel methods.
Depending on these factors, the patient’s mobilization time was
shortened. According to these results, the superiority of the en-
doscopic and tunnel methods compared to the classical method
should be considered.

Keywords: Coronary bypass, vena saphena magna, minimally
invasive techniques

GiRIiS

Koroner baypas operasyonlarinda bir cok greft secenegi
olmasina ragmen siklikla Vena Safena Magna (VSM) tercih
edilmektedir. Ginimuzde koroner baypas operasyonla-
rinin %98'inde greft olarak VSM kullaniimaktadir (1, 2).
Arteriyel greftlerin kullaniminin artmasina ragmen VSM
halen siklikla tercih edilen grefttir. Bu sebeple VSM cika-
rilmasi koroner ve periferik vaskiler cerrahi icin rutin bir
yontemdir (3).

VSM c¢ikarilmasi ginimuizde Ug farkli yontemle yapil-
maktadir. Bu yontemler: Klasik (standart) yontem, kop-
rileme (tlnel) yontemi ve endoskopik yontemdir. En-
doskopik ve tiinel ydntemleri minimal invaziv yéntemler
olarak da tanimlanmiglardir (1, 4). Literatlrde klasik
yontemle VSM cikarilmasi halinde bacakta insizyon yeri
komplikasyonlari %24.3 ile %43.8 olarak belirtilmistir (5).
Siddetli insizyon yeri komplikasyonlari ise %1-3 oraninda
gorilmektedir (6).

Guindmizde minimal invaziv yéntemlerle travmanin
azaltilmasi ve kozmetik memnuniyet acisindan iyi sonug-
lar alinmaktadir (7). Minimal invaziv VSM cikarilmasi ile
morbiditede belirgin bir azalma gozlenmistir (1,7). Ayri-
ca endotelial yapi ve fonksiyonlarda bir farklilik gézlen-
memistir (8).

Komplikasyonlarin azaltilmasinda daha kicuk cilt insiz-
yonlari ile VSM cikariimasi igin gelistirilen mekanik cer-
rahi araclar son yillarda 6nemli arastirma konusu olmus-
tur (16).

Bizim calismamizin amaci; koroner baypas cerrahisi ge-
cirecek hastalara retrospektif, randomize uygulanan Gg¢
farkli VSM cikarilma yonteminin avantajlarinin ve deza-
vantajlarinin karsilastinimasidir.

GEREC VE YONTEM

Koroner baypas operasyonu yapilan hastalardan rando-
mize ve retrospektif olarak secilen 40 hasta bu caligma-
ya alinmistir. Hastalardan 15'ine standart VSM c¢ikarma
yontemi, 10'una endoskopik yontem ile safen cikarma ve

15'ine tlnel yontemi ile safen ¢ikarma teknidi uyguland.
3 grup arasinda karsilastirma yapildi. Endoskopik yéntem
grubunda 1 kadin, 9 erkek; tinel teknigi grubunda 2 ka-
din, 13 erkek; standart yéntemde 2 kadin, 13 erkek bulun-
maktaydi. Komorbiditesi olan hastalar (diyabet, obezite)
calismadan c¢ikanlmadi. Yas ortalamasi endoskopik yon-
tem grubunda 63.8+10.3, tinel grubunda 59.8+6.2, kla-
sik grupta 62.5+7.7 idi. Tim olgular ¢alismaya alinmadan
once bilgilendirildi ve izinleri alindr.

incelenen parametreler

Postoperatif hastanede kalig stresi, kullanilan antibiyo-
terapi, ek antibiyotik ihtiyaci, Ust bacak capi, sizinti, he-
matom, acik bakim suresi, kiltir antibiyogram, insizyon
boyutu, komplikasyon yeri, maaliyet, postoperatif sika-
yet, ortalama VSM c¢ikarma stresi, VSM uzunlugu, kapa-
[i pansuman gund, elastik bandaj stresi, drenaj miktari,
postoperatif agn skorlamasi (Visual Analogue Scale-VAS)
incelendi.

Angiografi ve operasyon endikasyonlari

Olgularin timdndn anjiografik calismalar Dokuz Eylul
Universitesi Tip Fakiiltesi Kardiyoloji Anabilim Dali tara-
findan, Sones ve Judkins teknikleri ile koroner arterler icin
multipl oblik ve angulated pozisyonda, sol ventrikilografi
icin de sag anterior oblik pozisyonda yapildi. Anjiogra-
filer Cine Wiew Elmo CO. Japan cihazinda Goégus Kalp
ve Damar Cerrahisi - Kardiyoloji ortak konseyinde deger-
lendirilip, operasyon endikasyonlart ACC/AHA (American
College of Cardiology/American Heart Assosiation) Gui-
delines g6z dntinde bulundurularak konuldu.

Cerrahi teknik

Tum olgularda median sternotomi sonrasi LIMA cika-
nlmistir. Ayni zamanda secilen hastalarda, endoskopik
grupta Endoskopic Harvest Tray (TTVOT1, Ethicon®, En-
dosurgery Cinncinnati, OH), tinel grubunda Langen-
back retraktér, standart grupta da cerrahi materyaller
kullanilarak VSM greft olarak hazirlandi. Bazi olgularda
RIMA greft olarak kullanildi. Endoskopik yéntemde
standart mediastinoskopi malzemeleri olan TV monito-
ri, 15tk kaynagi, fiberoptik kamera ve 5 mm’lik optik lens
(30 derece acil) kullanilmistir. Koroner baypas operas-
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yonlari klasik cerrahi prosedire uygun olarak gercekles-
tirilmistir.

Bu sirada cikarilan VSM insizyon vyerleri standart yon-
temde fasya, cilt alti ve cilt; tinel teknigi ve endoskopik
yontemde ise sadece cilt sttlrl ile kapatilmistir. Endos-
kopik teknik ve tinel yonteminde de, klasik ydntem gibi
hastalarin bacak insizyonlar heparin nétralize edilmeden
kapatiimistir. Endoskopik yéntem ve tinel tekniginde ola-
st kanamalar gézlemlemek amaci ile insizyonlardan iceri
Haemovac® drenaj sistemi yerlestirilmistir.

Operasyon sonrasi yogun bakim izlemine alinan hastala-
ra, drenaj ve ACT kontrollerine gore postoperatif 4. ila 6.
saatler arasinda intravendz heparin baglanmistir ve oral
alimi olana dek devam edilmistir. Oral alim bagladiginda
ise 150 mg/giin salisilik asit per oral verilmistir. Standart
grupta 1 hastaya mitral ring anlloplasti ve intraaortik ba-
lon pompasi (IABP), 1 hastaya sol ventrikil anevrizmekto-
mi, tinel metodunda 1 hastaya IABP, endoskopik grupta
da kronik bébrek yetmezligi (KBY) olan 1 hastaya calisan
kalpte ciftli baypas uygulanmistir.

Postoperatif izlem

Postoperatif 1. glinde drenaj miktarn kontrol edilerek
drenaji olmayan hastalarin Haemovac® drenleri ¢ekildi.
Drenaji 25 cc Ustlinde olan hastalarin drenleri yerinde bi-
rakilarak postoperatif 2. glinde kontrol edilerek drenaji ol-
mayan ya da 25 cc altinda olan hastalarin drenleri cekildi.
Postoperatif 1. glinden baslayarak hastalarin insizyonlari,
glnlik pansumanlarn kontrol edilerek patolojik bulgular
not edildi. Komplikasyon gézlenen hastalar tespit edildi.
Postoperatif 1, 3 ve 7. glinlerde agn skalalan VAS (Visual
Analogue Scale) ile not edildi. VAS secilmesinin nedeni;
diz bir hat boyunca agrinin siddetinin belirlenmesine
dayanir. Bu hatta 10 cm uzunlukta baslangi¢ noktasinda
agn olmayan O (sifir) noktasi sonda ise dayanilmaz agn
olan 10 sayi noktasi vardir. Hastaya agiklama yapildiktan
sonra, agrisinin siddetini 0-10 puan arasinda bir yere yer-

Tablo 1: Hastalarin preoperatif genel 6zellikleri

lestirmesi sdylenir. Bu yontemin avantaji 5 yasin Uzerinde
yapilabilmesi ve zamanla ayni dlcitlerle tekrar Slcilebilir
olmasidir (9, 10).

Komplikasyon gelisen hastalarda yara yeri bakimi, sik
pansuman ve acik olan yara yerinden kuiltir antibiyogram
yapilmasi planlandi. Taburculuktan sonraki ilk kontrolle-
rinde hastalarin VSM insizyonlarinda komplikasyon olup
olmadigi kontrol edildi ve agr skalasi tekrar degerlendi-

rildi.

istatistik

istatistiksel calismalar SPSS 8.0 programi kullanilarak ya-
pildi. Kategorik degerlerde gruplar arasindaki farkhlik igin
Pearson Chi-Square testi kullanildi. Gruplar arasindaki 6l-
culebilen degerlerde independent t-testi ile Mann-Whit-
ney U testi kullanildi. P<0.05 degderleri istatistiksel olarak
anlamli kabul edildi.

BULGULAR

Baslangi¢ 6zellikleri

Endoskopik ydntem grubunda 1 kadin, 9 erkek; tinel tek-
nigi grubunda 2 kadin, 13 erkek; standart yontemde 2 ka-
din, 13 erkek bulunmaktaydi. Komorbiditesi olan hastalar
(diyabet, obezite) calismadan cikarlmadi. Yas ortalamasi
endoskopik yontem grubunda 63.8+10.3, tinel grubun-
da 59.8+6.2, klasik grupta 62.5+7.7 idi. Klasik yontem uy-
gulanan hastalarin 4'Gnde, tiinel teknigi uygulanan hasta-
larin 3'Uinde ve endoskopik yéntem uygulanan hastalarin
2'sinde Diyabetes Mellitus mevcuttu. Klasik yontem gru-
bunda 1 hastada diz Ustd, 14 hastada hem diz Usti hem
diz alti safen cikanldi. Tinel tekniginde 3 hastadan diz
Ustl, 12 hastadan hem diz Ustl hem diz alti safen cika-
rildi. Endoskopik yontem grubunda 2 hastadan diz Gstd,
2 hastadan diz alti, 6 hastadan ise hem diz Ustl hem diz
alti safen cikarildi. Calismaya alinan olgularin preoperatif
ozellikleri Tablo 1'de gosterilmistir.

Klasik

Hasta sayisi 15
Ortalama yas (yil) 64+10
Cinsiyet

Erkek 13

Kadin
Diyabetes mellitus 4
Cikarilma alani

Diz iisti

Diz alti

Diz iistii + alti 14

Tunel
15 (P=0.177)
63+6 (P=0.170)

Endoskopik
10 (P=0.177)
60+5 (P=0.397)

13 (P=0.897) 9 (P=0.783)
2 (P=0.965) 1 (P=0.789)
3 (P=0.827) 2 (P=0.887)
3 (P=0.520) 2 (P=0.529)

0 2 (P=0.043)
12 (P=0.232) 6 (P=0.131)
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Tablo 2: Calisma sonunda elde edilen bulgular.

Klasik Tiinel Endoskopik P Degeri
Hastanede kalis siiresi 10+2 8+2 (P=0.003) 7+2 (P=0.002)
Maliyet 8 250 000 3950 000 (P=0.000) 3950 000 (P=0.000)
Cikarma siiresi 48+15 62+19 (P=0.045) 62+9 (P=0.012)
Kapama siiresi 25+6 9+3 (P=0.001) 8+1 (P=0.000)
Safen boyu 53+13 47+12 (P=0.074) 41+12 (P=0.019)
insizyon uzunlugu 54+13 19+6 (P=0.000) 13+5 (P=0.000)
Agn 1.giin 6+1 4+0 (P=0.000) 3+0 (P=0.000)
Agn 3.giin 4+0 3+0 (P=0.000) 2+0 (P=0.000)
Agni 7.giin 3+0 2+0 (P=0.000) 0+0 (P=0.000)
Agn kontrol 2+0 0+0 (P=0.000) 0+0 (P=0.000)
Drenaj 0+0 37+30 79+61 0.062
Komplikasyon 2 (P=0.715) 1 (P=0.403)

Olgularin basglangi¢ ozellikleri agisindan istatistiki olarak
anlamli bulgu sadece endoskopik yéntem ile diz alti safen
cikarilan grupta saptanmistir, diger 6zellikleri bakimindan
anlamli bulguya rastlanmamistir. Tablo 2'de calisma so-
nunda elde edilen bulgular gorilmektedir.

VSM c¢ikarma, insizyonunu kapama ve total siireleri
Olgularin VSM cikarma sureleri Sekil 1'de gosterilmistir.
Klasik grupta VSM c¢ikarma suresi 48«15 dk., insizyonu
kapama slresi 25+6 dk. ve total stre 7312 dk. olarak
saptanmistir.

Siire (Dakika)
3

7l 70
80
60

40

Endoskopik

m(Cikarilma Siiresi  WKapama Siiresi ™ Toplam Siire

Sekil 1: Olgularin intraoperatif VSM cikarma, insizyonunu
kapama ve total sUreleri.

Tunel grubunda VSM c¢ikarma sulresi 62+19 dk., insizyo-
nu kapama stresi 9+3 dk. ve total stire 72+13 dk. olarak
saptanmistir.

Endoskopik grupta VSM c¢ikarma suresi 6£9 dk., insizyo-
nu kapama stresi 8+1 dk. ve total stire 70+10 dk. olarak
saptanmistir.

122

Uc grup birbiri ile karsilastinldiginda VSM cikarma siireleri
klasik grup lehine anlamli sekilde azalmis olarak saptan-
mistir (P=0.012). VSM insizyonunu kapama sureleri de ti-
nel ve endoskopik gruplar lehine anlamli sekilde azalmis
olarak saptanmistir (P=0.000). Total stre olarak anlamli
fark izlenmemistir (P=0.883). Tiinel ve endoskopik gruplar
kendi icinde karsilastinldiginda anlamli fark bulunmamis-
tir (P=0.196).

VSM uzunlugu &ézellikleri

Olciilen VSM uzunlugu; klasik grupta 54+13 cm, tinel
grubunda 47+12 cm ve endoskopik grupta ise 4112 cm
olarak saptanmistir. Her ¢ grupta VSM uzunlugu agisin-
dan anlamli fark saptanmamustir (P=0.007).

insizyon uzunlugu &zellikleri

Olciilen insizyon uzunlugu; klasik grupta 54+13 cm, tiinel
grubunda 19+6 cm endoskopik grupta ise 13+5 c¢cm ola-
rak saptanmistir (Sekil 2). Her G¢ grupta &lcilen insizyon
uzunlugu tinel ve endoskopik grup lehine anlamli sekilde
azalmis olarak saptanmistir (P=0.000).

Insizyon Uzunlugu
70
& 54
60 32
21
E
G 40 . 19
20 1
0 “ el
K Tiinel )
Endoskopik
® Minimum ®Ortalama = Maksimum

Sekil 2: Gruplarin insizyon uzunluklari.
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Tinel ve endoskopik grup arasinda &lcilen insizyon
uzunlugu agisindan istatistiki olarak anlaml fark saptan-
mamistir (P=0.593).

Drenaj miktan

Tinel grubundaki olgularin postoperatif ortalama dre-
naj miktari 37+30 cc (0-100 cc) ve endoskopik grupta ise
79+61 cc (0-200 cc) olarak belirlenmistir. Her iki grubun
drenaj miktarlan karsilastinldiginda anlaml fark saptan-
mamistir (P=0.062).

Postoperatif agr 6zellikleri

Olgularin VAS (Visual Analoque Scale) ile postoperatif
1, 3, 7. glinde ve taburculuktan sonraki ilk kontrollerinde
kaydedilen agri degerleri Sekil 3'te gosterilmistir.

10 Agn
w .___‘____.
§ o — a a
‘___:“Z‘:Q\
0
1 2 3 4 5 6 7

—8—Klasik —#=Tiinel ==—Endoskopik Giin

Sekil 3: Postoperatif agn degerleri.

Agn duzeyi 1. glinde, 3. ginde, 7. glinde ve taburculuk-
tan sonraki ilk kontrollerinde sirasiyla klasik grupta, 6+1,
4+0, 3+0 ve 2+0; tinel grubunda 4+0, 3+0, 2+0 ve 0+0 ve
endoskopik grupta ise 3:0, 2:0, 00 ve 0-0 olarak saptan-
mistir. Her U¢ grup arasindaki agr degerlendirilmesi tiinel
ve endoskopik gruplar lehine anlamli sekilde azalmis ola-
rak bulunmustur (P=0.000).

Hastanede kalis siiresi 6zellikleri

Postoperatif hastanede kalis stresi klasik grupta 10+2
glin, tinel grubunda 8+2 ve endoskopik grupta ise 7+2
glin olarak saptanmistir. Bu sonuclarla postop hastane-
de kalig suresi klasik ve tlinel grubu arasinda tinel gru-
bu lehine azalmis olarak saptanmistir (P=0.003). Klasik ve
endoskopik grubun karsilastinlmasinda ise endoskopik
grup lehine hastanede kalis stresinde azalma s6z konu-
sudur (P=0.002).

Siitur Maliyeti (birim olarak)

mKlasik ®Tiinel ™ Endoskopik

Sekil 4: VSM insizyonun kapatilmasinda kullanilan toplam
stitur maliyeti.
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Maliyet

Klasik grupta ortalama insizyonlarin kapatilmasinda 5 bi-
rim materyal kullanilmistir. Bu sayi tiinel ve endoskopik
grupta 2 birim olarak saptanmistir. Bu birim icinde stttr
ve haemovac® dren maliyeti birim olarak belirlenmistir

(Sekil 4).

Bu sonucla, insizyonlan kapamada kullanilan materyalin
maliyeti tinel ve endoskopik grubun lehine anlamli sekil-
de azalmis olarak saptanmistir (P=0.000).

Ust bacak capi

Her U¢ grubun preoperatif femoral arter nabzinin 10 cm
asagisindan kaydedilen Ust bacak caplar; klasik grupta
47.4 cm, tinel grubunda 49.3 cm ve endoskopik yontem
grubunda 49.2 cm olarak kaydedildi. Bu sonugla her ¢
grup arasinda Ust bacak capi agisindan anlamli fark goz-
lenmedi (P=0.181).

Komplikasyon

Gruplar arasinda komplikasyon sayisi klasik grupta 3 has-
ta (15/3=%20), tinel grubunda 2 hasta (15/2=%13.3) ve
endoskopik grupta ise 1 hasta (10/1=%10) olarak belir-
lenmistir (Sekil 5). Gorilen komplikasyonlarin %50'si klasik
grupta, %33.3'U tinel grubunda ve %16.7'si de endosko-
pik grupta saptanmistir. Klasik yontem grubunda gelisen
3 komplikasyonun o&zellikleri incelendiginde; birinci has-
tada Ust bacakta insizyonun Gst ucunda 10 cm’lik alanda
postoperatif 4. giinde acgilma, ek cerrahi, ek antibiyotik
tedavisi ve hastanede kaligi 4 glin uzatan bakim olmustur.
Ikinci hastada tist bacakta medial bélgede cilt flebi altinda
diffiz hematom ile Gzerindeki ciltte minimal nekroz goz-
lenmis, pansuman bakimi gerekmis ve hastanede kalisi 3
giin uzamstir. Uciincii hastada ise postoperatif 5. giinde
baslayan, 3 giin kadar slren ve gunlik sik pansumanla
kontrol edilen sizinti olmustur. Tinel grubunda kompli-
kasyon gelisen hastalann &zelliklerinde ise 1 hastada diz
bolgesindeki insizyonda minimal hematom, 2. hastada
ise postoperatif 4. glin baslayan ve 1 giin kadar stren st
bacak insizyonunda sizinti olmustur. Bu gruptaki hastalara
ek cerrahi ve ek antibiyotik uygulanmamistir ve hastanede
kaligini uzatacak derecede sorunla karsilagilmamistir. En-

Komplikasyonun gruplara gore %'si

= Klasik * Endoskopik
Sekil 5: Komplikasyonlarin gruplara gére % dagilimu.
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doskopik yontem grubunda ise sadece 1 hastada Ust ba-
cak insizyonunda postoperatif 3. giinde olan ve ortalama
24 saat stren sizinti bakim ile sonlandinlmistir. Ek cerrahi
ve ek antibiyotik uygulanmamistir ve hastanede kalisini
uzatacak derecede sorunla karsilagilmamistir. Her G¢ grup
kendi igerisinde karsilastinldiginda komplikasyon gelisimi
bakimindan anlamli fark gézlenmemistir (P=0.069).

insizyon uzunlugu/VSM uzunlugu orani

insizyon uzunlugu/VSM uzunlugu orani; klasik grupta
1.01+0.14, tinel grubunda 0.40+0.09 ve endoskopik
grupta 0.34+0.15 olarak saptanmistir. Bu sonuclar ile bir
birim VSM ¢ikarmak i¢in kullanilan insizyon uzunlugu ta-
nel ve endoskopik grubunda klasik gruba oranla anlamli
sekilde azalmig olarak bulunmustur (P=0.000).

VSM uzunlugu/cikarma siiresi

VSM uzunlugu/cikanima siresi orani; klasik grupta
1.29+0.74, tunel grubunda 0.99+0.79 ve endoskopik
grupta 0.67+0.25 olarak saptanmistir. Bu sonuglarla birim
zamanda cikarilan VSM uzunlugu karsilastinldiginda kla-
sik grup lehine anlamli sekilde yiiksek olarak bulunmustur
(P=0.000)

VSM uzunlugu/insizyonu kapama siiresi

VSM  uzunlugu/insizyonu kapama slresi orani; klasik
grupta 2.28+0.78, tlinel - VSM grubunda 5.41+1.66 ve en-
doskopik grupta 5.36+2.35 olarak saptanmistir. Elde edi-
len bir birim VSM uzunlugu icin gerekli insizyonu kapama
slresi tinel ve endoskopik grupta klasik gruba gore an-
lamli azalmig bulunmustur (P=0.000).

TARTISMA

Arteriyel greftlerin  kullanilmasinin giderek artmasina
ragmen VSM koroner revaskilarizasyonda siklikla tercih
edilmektedir (6, 11). VSM cikarilmasi ylzeyel bir insizyonla
yapilmasina karsin hastalarda énemli morbidite ve buna
bagl agr ve memnuniyetsizlige neden olmaktadir. VSM
cikarilan alanda gelisen komplikasyonlar nedeniyle olu-
san postoperatif morbidite ve hasta rahatsizlig kardiyak
cerrahinin tim basarisina golge dustrebilmektedir (9). Bu
calisma ile koroner baypas cerrahisinin dnemli bir unsuru
olarak gérdigimuz VSM c¢ikarma yontemlerini inceleme-
yi amagladik.

Farkli yontemlerle VSM cikarirken yapilan insizyon uzun-
luklari, Allen ve arkadaglarinin yaptigi calisma ile birlikte
bir ¢cok ¢aligmada karsilastirilmis, endoskopik teknik ve
tinel yéntemi ile VSM insizyon uzunlugunda klasik yon-
teme gore belirgin azalma oldugu saptanmistir (1,7,12).
Bizim calismamizda VSM c¢ikarilirken uygulanan insizyon-
larin uzunlugu karsilastinldiginda literatirle paralel olarak
tinel ve endoskopik grupta klasik gruba oranla istatistiki
olarak anlamli azalma saptanmistir. Tinel ve endoskopik
grup kendi aralarinda kargilastinldiginda ise aralarinda
anlamli fark saptanmamistir.

Yapilan calismalarda klasik yontemle endoskopik ve tinel
yonteminde elde edilen VSM uzunludu karsilastinldigin-
da farkliiga rastlanmamustir (13, 14). Bizim calismamizda
da cikarilan vena safena magna uzunluklar karsilastinldi-
ginda gruplar arasinda fark gozlenmemistir. Tinel ve en-
doskopik yontem grubunda, ayni uzunlukta VSM greftini
cikarmak icin kullanilan insizyon uzunlugu azalmistir.

VSM c¢ikarma suresi agisindan farkl yontemler karsilasti-
rldiginda minimal invaziv yontemlerde ¢ikarma sureleri-
nin daha uzun oldugu gozlenmistir (13). Cikarilma zamani
d6grenme slresince kisalmig olmasina ragmen, stre klasik
yonteme gore daha uzun kalmistir (13). Ancak, Davis ve
arkadaglari, endoskopik yéntem ile klasik yontemi kar-
silagtirdiklan calismada; endoskopik grupta insizyon ka-
pama sulresinin oldukca kisa oldugunu gérmuslerdir. Bu
calismada, gruplar arasinda VSM cikarma sureleri karsi-
lastinldiginda bu strenin tinel ve endoskopik grupta
anlamli olarak daha uzun oldugu goézlendi. Literatirle
paralel olarak 6grenme siresince ¢ikarma suresi giderek
azaldi. VSM cikarilma siresi, endoskopik ve tiinel gruplari
klasik yontem grubu ile karsilastinldiginda daha uzun ol-
masina karsin her G¢ grupta operasyon ve VSM ¢ikarilmasi
ve insizyonun kapatilmasini iceren total stirede anlamli bir
fark gézlenmedi.

Folliguet ve arkadaslar sizinti ve hematomdan kaginmak
icin insizyonlara kiclk drenaj sistemleri yerlestirmislerdir.
Drenaj miktarina gére bu sistemler 24-48 saat slre takip
edilmistir (1) Calismaya alinan tinel ve endoskopik grup-
ta iki insizyon arasindaki tiinelde olabilecek kanama ve
lenfatik sizintilar icin drenaj sistemleri yerlestirildi. Yerles-
tirilen drenaj sistemindeki drenaj miktarlarinda iki grup
arasinda anlamli fark saptanmamistir.

VSM c¢ikarilmasi nedeniyle gelisen, postoperatif anestezi,
hipoestezi ve agrn ile seyreden safendz noralji, genellikle
safen sinirinin dagiim alaninda olmaktadir. Safendz sinir
sensorial bir sinirdir ve klasik yontemde ven cikarnlirken
vene eslik ettigi icin genellikle kesilmekte ya da kapatilir-
ken situr ile yaralanmaktadir. Postoperatif safenz néralji
semptomlarinin ortaya ¢ikmasi klasik yontemde artmak-
tadir (15). Minimal invaziv ydntemlerde ise diz blgesinde
travmanin azalmasi nedeni ile daha az agn olmakta, has-
ta rahatligi ve erken mobilizasyonu saglamakta, bununla
birlikte postoperatif yasam kalitesinin artigi saptanmustir
(16, 17).

Uygulanan farkli yéntemlerin maliyeti karsilastinldiginda,
Allen ve arkadaslan endoskopik materyalin getirdigi ek
maliyetin klasik yontemdeki komplikasyonlar nedeniyle
gereken ek bakim ve hastanede kalis streleri tarafindan
telafi edildigi icin iki grup arasinda maliyet farki gézleme-
mistir (2). Endoskopik kitin maliyetinin komplikasyonlarin
tedavi masraflarindan daha ucuza geldigi saptanmistir (1,
2). Laringoskop Langenback retraktor, isikli retraktor ve
Richardson retraktér gibi disposabl olmayan materyelle-
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rin kullanildidi tinel ydonteminde ek maliyet olmadigi igin
endoskopik yonteme goére maliyetin daha da avantajli
oldugu bildirilmistir (7, 18). Calisma sirasinda gruplarda
VSM c¢ikarilmasi ve insizyonun kapatilmasinda kullanilan
cerrahi materyaller karsilastinldiginda endoskopik ki-
tin ek maliyeti g6z 6ninde tutulmadigr zaman tinel ve
endoskopik gruplarda maliyetin anlamli oranda azaldig
gozlenmistir. Tinel grubunda kullanilan Langenback Ret-
raktorin rutin cerrahi malzemeler icerisinde bulunmasi ve
resteril edilerek kullanilabilir olmasi ek maliyeti gerektir-
memektedir. Endoskopik grupta kullanilan Ethicon En-
dosurgery materyalinin de resteril edilerek kullanilabilir
olmasi maliyetin azaltilmasini saglamaktadir.

Koroner baypas sonrasinda VSM c¢ikarilan bacakta izlenen
en sik komplikasyonlar; sellilit, lenfanjit, 6dem, inflamas-
yon ve yag nekrozu olarak sayilabilir (5). Bir cok calisma-
da, VSM cikariimasinda tlnel ve endoskopik yontemler
ile klasik yénteme gére major ve minor komplikasyonlar-
da belirgin azalma oldugu gézlenmistir (19, 20).

Major yara yeri komplikasyonlan VSM cikarlan alanda
belirgin bir morbidite yaratarak hastanede kalig siresi-
ni uzatir, masraflar artinr ve ek olarak deformite ve yu-
rime zorluklarina neden olabilmektedir (). Leipzig'den
Fabricius'un yaptigi arastirmada tinel ve endoskopik
yontemlerle yapilan VSM insizyon alaninda %20-40 ara-
sinda minor komplikasyon olan ekimoz, hematom ve
inflamasyona rastlanmisti. Buna karsin klasik teknikte
%60-65 arasinda komplikasyon olarak lenfodem, dokuda
ayrilma, lokal inflamasyon, nekroz ve ekimoz'a rastlanmis-
tir (21). Endoskopik grupta en sik gorilen komplikasyon
ekimoz olarak (%12) saptanmistir (22). Andreas Lehman
ve arkadaglarnin Vaso view endoskopik ¢ikarma ydntemi
kullanarak VSM cikardiklar bir olguda bacaktaki subku-
tan dokuyu genigletmek igin kullandiklart CO2'in kasiktaki
blylk damarlar boyunca ilerleyerek retroperitona gecip
pneumoperitoneuma neden oldugu bildirilmistir (23).
Minimal invaziv tekniklerde yara yeri komplikasyonlarinin
ciddiyeti agisindan bakildiginda, énemli dl¢lide azalma
mevcuttur (24, 25).

Calismada klinik gozlem olarak ele alindiginda klasik
grupta daha yogun bakim, ek cerrahi ve hastanede kali-
st uzatan komplikasyonlar gelisir iken; tinel yontemi ve
endoskopik gruplarda daha ilimli komplikasyonlar gelis-
mistir. Calismaya alinan gruplarda belirtildigi gibi tinel ve
endoskopik ydontemde klasik ydnteme gore hastanede ka-
ligini uzatacak VSM insizyon problemiile karsilagilmamistir.
Minimal invaziv ydntemlerle cilt insizyonunun azalmast ile
birlikte tinel ve endoskopik gruplarda cilt flebi olugma ris-
kinin azaldigy, cilt alti dokularin hava ile temasinin 6nlene-
rek enfeksiyon riskinin azaldigini digtinmekteyiz.

Calisma sirasinda incelenen parametreler diginda klinik
olarak; tinel ve endoskopik yontemlerin glvenle kulla-
nilabilecegini, efektif bir yéntem oldugunu ve c¢ikarlmasi

sirasinda vene zarar vermedigini gozlemledik. Ayrica bu
tekniklerle azalmis major insizyonel problem, daha az
komplikasyon, mikemmel bir kozmetik sonug, daha kisa
strede iyilesme, uzamayan hastanede kalis slresi, daha
az agn nedeni ile hasta memnuniyeti yaninda mobilizas-
yonun daha rahat ve erken dénemde oldugu gdzlenmis-
tir. Tim bu sonuclar g6z 6nline alindiginda, tinel teknigi
ve endoskopik yontemlerin klasik yénteme Ustinligd goz
ontinde bulundurulmalidir.
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OZET

Amag: Traneksamik asit (TNA), perioperatif kan kaybini azaltmak
icin kullanilan bir antifibrinolitiktir. Calismamizda sican Uzerinde
kaldirilan random (rastgele) fleplerde TNA'nin flep nekroz orani
Uzerine etkileri incelendi. Bu yolla TNA'nin flep cerrahisi agisin-
dan guvenilirligini sinamak amagland.

Gereg ve Yéntem: Calismada 14 adet Sprague-Dawley cinsi er-
kek sican kullanildi. Siganlar her grupta yedi sigan olacak sekilde
rastgele iki gruba ayrildi. Deneyin ilk asamasinda standardize bir
"kuyruk kanama modeli” kullanilarak kanamanin durmasina ka-
dar gegen zamani Slglildi. Ardindan deney grubuna 100 mg/
kg dozunda TNA, kontrol grubuna ise esit hacimde %0,9 NaCl
enjekte edildi ve kanama zamani ve kanama miktar &l¢limleri
tekrarlandi. Siganlar operasyon sonrasi yedinci ginde sakrifiye
edilerek flepteki nekroz alani &l¢tildu.

Bulgular: TNA verilen sicanlarda kanama zamani, ilag verilmesi
dncesinde yapilan kanama zamani dl¢imiine gore istatistiksel
olarak anlamli él¢ctide kisa bulundu. Kontrol grubunda ise bu
sekilde bir fark izlenmedi. iki grup arasinda flep nekroz oran
acisindan anlamli bir fark bulunmadi.

Sonug: Yaptigimiz deneysel calismada TNAnin flep sagkalimi
Uzerine olumsuz bir etkisinin olmadigi gérilmustir.

Anahtar Kelimeler: Pedikilli flep, Traneksamik asit

ABSTRACT

Objective: Tranexamic acid (TNA) is an antifibrinolytic agent
which is used to decrease blood loss during surgery. In our study,
we investigated the effects of TNA on the extent of flap necrosis
using random flaps in rats. Our aim was to test the safety of TNA
within flap surgery.

Material and Method: Fourteen male Sprague-Dawley rats
were used. The rats were randomly divided into two groups with
7 rats in each group. For the first stage of the experiment, a “rat
tail bleeding model” was used to measure time taken to stop
bleeding. The measurement of bleeding time was repeated af-
ter an injection of 100 mg/kg TNA in the study group and 0.9%
NaCl in the control group in equal volumes. The rats were sacri-
ficed on the seventh postoperative day and the area of necrosis
was measured.

Results: The bleeding time became shorter in rats after the
administration of TNA, while no such effect was observed in
the control group. There was no difference between the two
groups regarding the flap necrosis ratio.

Conclusion: Our study shows that TNA administration does not
have a negative effect on random flap survival in rats.

Keywords: Pedicled flap, Tranexamic Acid, Surgical blood loss
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GiRiS

Genis vicut ylzeylerini ilgilendiren fleplerin kullanildig
cerrahilerde karsilagilan dnemli sorunlardan birisi de kan
kaybidir. Flebin hazirlanma strecinde genis acik yaralar
olusmasi kan kaybi riskini artirmaktadir. Kan kaybimnin ge-
nel metabolizma Uzerindeki olumsuz etkilerinin yani sira
flep dolagimi Uzerinde de cesitli olumsuz etkileri vardir.
Bu etkilerin dnemli bir kismi kan akiminin azalmasina bag-
[l ortaya ¢ikan iskeminin sonuglandir (1). Flebin kismi ya da
tamamen kaybi hasta agisindan ¢ok ciddi olumsuz sonug-
lara yol acgabilir. Ayni zamanda, flep ve transplantasyon
cerrahisinde yapilan anastomozlarin korunmasi amaciyla
kanama egilimini artiran farmakolojik ajanlar kullandigi
akilda tutulmahdir (2).

Traneksamik asit (TNA), aprotinin ve aminokaproik asit
gibi antifibrinolitik ilaglar perioperatif kan kaybini azalt-
mak icin kullaniimaktadir. Bu ajanlarin kan kaybr riskinin
ylksek oldugu vaskuler cerrahi olgularinda kan kaybini ve
transflizyon ihtiyacini azalttigr gosterilmistir (3).

Bu ajanlarin elektif cerrahi girigsimlerin yani sira travmaya
bagli kan kayiplarinin azaltilmasinda da etkin oldugunu
gosteren caligmalar mevcuttur (4,5). Benzer sekilde trav-
ma olgularinda mortaliteyi azaltici etkilerinin oldugu da
bildirilmistir (6-9).

Bu calismada sican sirtinda kaldinlan random (rastgele)
fleplerde traneksamik asidin flep nekroz orani Uzerine
etkileri incelenmistir. Boylelikle traneksamik asidin flep
cerrahisi acisindan guvenilirligini sinamak amaglanmistir.

YONTEM

Bu calismada agirliklart 350-420 g arasinda degisen 14
adet, 1 yasinda Sprague-Dawley cinsi erkek sicanlar kul-
lanildi. Kullanilan deney protokolii istanbul Universitesi
Hayvan Deneyleri Yerel Etik Kurulu (IUHADYEK, izin no:
303102) tarafindan degerlendirilerek onaylandi. Deney
stresince denekler ortam sicakligi, nemi ve 1s1iginin de-
netim altinda oldugu bir ortamda ayri kafeslerde barindi-
rldi. Deneklerin deney siresince standart besin ve suya
serbestce ulasabilmeleri sagland..

Sicanlar her grupta 7 sican olacak sekilde rastgele iki gru-
ba ayrildi. Deneyin ilk asamasinda Ryan ve ark. tarafindan
yayinlanan bir “kuyruk kanama modeli” kullanildi (9). Bu
islem esnasinda deneklerin kuyruk sicakliklari infrared ter-
mometre araciligi ile kuyruk ucunun 5 cm proksimalinden
yapilan seri dlgiimlerle takip edildi. Olclilen degerin 21
—22°C araliginda kalmasi icin isitict kullanildr.

Sicanlarda anestezi intra-peritoneal yolla 60 mg/kg Keta-
min (Alfamine, Egevet, izmir, Turkiye) ve 10 mg/kg Ksi-
lazin HCI (Rompun, Bayer, istanbul, Tiirkiye) enjeksiyonu
ile saglandi. Anesteziyi takiben sicanlarin sirtindaki killar
elektrikli trag makinesi ile kesildi. Ardindan sicanlar bu

deney icin 6zel olarak tasarlanan bir platforma alindi ve
sicanlarin kuyruklan kuyruk ucunun 1 cm proksimalinden
10 numara cerrahi bistiri kullanilarak ampute edildi. Kuy-
ruktaki acik yara 36°C sicakliginda ve hacmi sabit bir se-
rum fizyolojik ¢ozeltisi icine daldinlarak gorsel olarak ka-
nama izlendi ve kanamanin durmasina kadar gegen slre
kronometre ile dlcilerek kaydedildi. Kanama zamani (K2)
kuyruk amputasyonu ile kanamanin gérsel olarak durdu-
Ju ana kadar gecen sure olarak kabul edildi.

Bu islemin ardindan penil vene 29 gauge boyutunda en-
jektor ile girilerek deney grubuna 100 mg/kg dozunda
TNA (Transamine amp., Fako, istanbul, Turkiye), kontrol
grubuna ise esit hacimde %0,9 NaCl enjekte edildi. En-
jeksiyonun 5 dakika sonrasinda deneklerin kuyruk uglarin-
dan 5 milimetrelik bir parca daha ampute edilerek kana-
ma zamani ve kanama miktar dl¢lmleri tekrarland.

Koagtlasyon ile ilgili élcimlerin ardindan sicanlarin sirt
bolgeleri dezenfektan ile temizlendi. Standardizasyon
icin 3x? cm boyutlarinda hazirlanan saydam bir kalip
kullanilarak rastgele (random) sirt flebinin cizimi yapildi.
Flebin pedikili sicanin kalca eklemleri Gzerinden gecen
transvers bir hat Uzerinde standart McFarlane flebinden
farkli sekilde kaudale baze olacak sekilde planlandi (10).
Flep; cilt, ciltalti, pannikulus karnozus ve slperfisyal fasya

Sekil 1: Sican sirtinda flebin hazirlanmasi ve kaldinimasi.
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planlarini icerecek sekilde hemostaz yapilmaksizin kaldi-
rldi (Sekil 1). Ardindan flep yerine iade edilerek 4/0 emi-
lemeyen monoflaman sutir ile dikildi.

Sicanlar operasyon sonrasi yedinci glinde anestezi altinda
boyun dislokasyonu yontemi ile sakrifiye edildi. Rastgele
sirt flepleri flep tabanindan yapilan transvers bir kesi ile
tamamen eksize edildi ve 12,1 megapiksel ¢cézinirlukld
bir dijital kamera ile fotograflan ¢ekildi (Canon Powershot
G15, Canon Inc, Japonya). Normal renkte, yumusak ve
yeni killanma isaretleri gésteren alanlar saglam; kalinlasg-
mis, sertlesmis, rengi koyulagmis alanlar nekrotik olarak
kabul edildi ve nekroz-saglam doku sinir marker kalem
ile isaretlendi (Sekil 2). Flebin toplam alani ve nekrotik
alan Imaged (National Institutes of Health, Bethesda,
MD, ABD) yazilimi kullanilarak tespit edildi. Nekroz orani
[nekroz alani] / [flebin alani] formuld ile hesapland..

TNA grubu
n=7

Kontrol grubu
n=7

99/A9p Wewen Ty

B “xoadde J0) 990 u:nmﬂf"l
Rh T

Sekil 2: Traneksamik asit verilen sicanlardan ve kontrol gru-
bundan eksize edilmis flep drekleri.

istatistiksel analiz

Istatistiksel degerlendirmeler SPSS (15,0 versiyonu) prog-
rami kullanilarak yapildi. Sonuclar ortalama=standart
sapma (SS) olarak verildi. Gruplar arasi degerlendirmede,
Mann-Whitney U Testi, grup ici degerlendirmelerde ise
Wilcoxon i§aret|i Siralar Testi kullanildi. P degeri 0,05 den
kiclk olan sonuclar anlamli olarak kabul edildi.

SONUCLAR

ilk girisimden sicanlarin sakrifiye edildigi yedinci giine
dek butin denekler sag kaldi. Kuyruk kanama deneyi si-
rasinda ortalama kuyruk sicakhgi 22°C olarak bulundu ve
bu deger acisindan iki grup arasinda fark izlenmedi. De-
ney ve kontrol grubundaki kanama zamanlarn ve nekroz
oranlari Tablo 1'de gérilmektedir. TNA verilen sicanlarda
KZ, ilag verilmesi dncesinde yapilan KZ dl¢imiine goére
istatistiksel olarak anlamli élcide kisa bulundu. Kontrol
grubunda bu sekilde bir fark izlenmedi. iki grup arasinda
flep nekroz orani agisindan anlamli bir fark bulunmadi.

Tablo 1: TNA ve kontrol gruplarindaki flep nekroz
oranlarinin karsilastirilmasi

TNA grubu Kontrol grubu P
(n=7) (n=7) degeri

0,28+0,72 0,33+0,12 0,383

Nekroz orani
(Ortalama=SS)

TNA: Traneksamik asit, SS: Standart sapma

TARTISMA

Hem rekonstriksiyon amaciyla planli olarak kaldirilan flep-
ler, hem de travma sonucu olusan flepler buydklikleri ile
orantili olarak kanama sorunlarina yol acabilirler. Kanama
kontrolinin diger yontemlerle saglanamadigi durumlar-
da antifibrinolitiklerden yararlanilmasi gerekli hale gelebi-
lir Bunun yani sira, flep cerrahisi uygulanacak hastanin ek
travmalari nedeniyle antifibrinolitik kullanilmasi gereksini-
mi ortaya cikabilir. Bu amacla kullanilan ajanlar arasinda
TNA giin gectikce populerlik kazanmaktadir ve yeni endi-
kasyonlarla kullanim alani geniglemektedir (11). Aralarin-
da TNA'nin da bulundudu antifibrinolitiklerin etkinligi ve
glvenligi, cesitli hayvan ve travma modelleri cercevesinde
ve farkli hastalik gruplarinda ¢ok sayida klinik ve deneysel
arastirma araciligiyla incelenmistir (12,13).

TNA lizin aminoasidinin sentetik bir tirevidir. Antifibrino-
litik etkilerini plazminojen molekili Uzerindeki lizin bag-
lanma noktalarini geri déntsiimli olarak bloke ederek
gosterir. Bu sekilde fibrin yuzeyindeki lizin kalintilanyla
plazminojen ve plazminin adir zincirinin etkilegimlerini
engeller. Bu kosullar altinda plazmin sentezi gerceklesse
bile fibrine baglanmasi ve fibrin yikilmasi olanaksiz hale

Tablo 2: TNA ve kontrol gruplan arasinda KZ sirelerinin karsilagtinimasi

ilag uygulamasi 6ncesi KZ
(Ortalamaz=SS)

376,14+123,93 sn
194,14+92,85 sn

TNA grubu
Kontrol grubu

ilag uygulamasi sonrasi KZ

(Ortalama=SS) P degeri
296,17+71,30 sn 0,028
321,14+130,97 sn 0,48

TNA: Traneksamik asit, KZ: Kanama zamani, sn: Saniye, SS: Standart sapma
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gelmis olur. Traneksamik asidin fibrinolizi baskilamasi
cerrahi hastalarda D-Dimer kan dizeylerinin dismesi ile
kendisini gosterir. Bununla birlikte, insan calismalarinda
traneksamik asit uygulanmasinin koagtlasyon degerleri
Uzerine etkisi gosterilmemistir. Traneksamik asit insanlar-
da genelde iyi tolere edilir (14).

Sperzel ve Huetter, Doku plazminojen aktivatori (tPA)
verilerek kanama egilimi olusturulmus sicanlarda TNA
uygulamasiyla kanama zamaninin azaldigini géstermistir
(8). Calismamizdan elde ettigimiz sonuclar bu etkinin ilag
almamis sicanlarda da gorilebilecegdini ortaya koymus-
tur. Literatirdeki diger calismalardan farklilik gosteren
bu sonug, deney dizenegindeki farkhliklardan, kullanilan
hayvan sayisindan ya da uygulanan ila¢ dozlarindan kay-
naklaniyor olabilir.

Flep dolasimi ile ilgili deneysel calismalarda deneyimizde
kullanmayi tercih ettigimiz rastgele sirt flebinin ¢esitli mo-
difikasyonlari kullaniimistir (15). Biz, travma sonucu olugan
flep fizyolojisini en iyi simule edecegini dustindigimiz,
olasi bir greft olarak sagkalma etkisini diglamayacak bir
flep modeli kullanmayi sectik.

TNA kullanimi yara iyilesmesini de etkileyebilir. Vinckier
ve Vermylen, tavsanlarda dis ¢ekimi sonrasi yara iyilesme-
si Uzerine yurGttikleri calismada TNA kullanilmasinin yara
iyilesme hizini artirdigini géstermistir. Warfarin ile antiko-
agllasyon uygulamasi epitelizasyonu yavaglatmistir, TNA
uygulanmasi ise bu durumu normale déndurmastir (16).
Fibrin metabolizmasinin yara iyilesmesi Uzerine etkileri
oldugu aciktir. Calismamizda incelemeyi amagladigimiz
degiskenlerin arasinda yer almasa da yara iyilesmesi aci-
sindan iki grup arasinda bir fark gozlemlemedik.

Serbest doku nakli sirasinda TNA kullaniimasinin hema-
tom oranini ve kan kaybini azaltirken tromboz oranini
artirmadigi gosterilmistir (17). Biz calismamizda pedikul-
IG fleplerde de TNA kullaniminin flepteki nekroz oranini
degistirmedigi sonucuna vardik.

TNA kullaniminin kanamasi olan travma hastalarinda olum-
suz etki gorilmesi riskini artirmadan mortaliteyi glivenli bir
sekilde azalttigi gosterilmistir. CRASH-2 arastirmasinin so-
nuclarinda; TNA'nin olanakli olan en erken dénemde ve
yaralanmayi takip eden Ug saat icinde verilmesi gerektigi,
bu asamadan sonra yapilacak tedavi etkili olmayabilecegi
gibi zararli da olabilecegi belirtilmistir (7,18).

TNA'nIn etkileri ile ilgili yapilan meta-analiz ¢alismalarin-
da, TNA'nin cerrahi kanama miktarini ve buna bagli olarak
transflzyon ihtiyacini azalttigina dair kuvvetli veriler bulun-
dugu ancak tromboembolik olaylardaki etkileri ile ilgili ve-
rilerin belirsiz oldugu yapilacak klinik ve deneysel calisma-
larin bu konuyu acikliga kavusturmaya yonelik olmasinin
literatlre katkida bulunacagi vurgulanmistir (19). Yaptigi-
miz deneysel ¢alismada TNA'nin pedikilli flep sagkalimi
Uzerine olumsuz bir etkisinin olmadigi gordlmustir.

Sicanlarin pihtilasma sistemi insanlara benzerlik gosterse
de iki pihtilagma sistemi arasinda cesitli farkliliklar bulun-
maktadir. Bu nedenle, calismamizin baslica zayif noktasi
sicanlar Gzerinde yuritilmds olmasidir. Hayvan deneyi ile
elde ettigimiz sonuglarin insanlara uyarlanirken dikkatli
olunmasi gerekir. Etik nedenlerle denek sayisinin en alt
dizeyde tutulmus olmasi da calismamizin zayif noktalari
arasinda sayilabilir.

Sonug olarak, deneysel calismamiz, sicanlarda TNA kul-
laniminin rastgele fleplerin sagkalimini istatistiksel olarak
anlamli &lctide degistirmedigini gostermistir. Bundan
yola ¢ikarak, politravma ya da baska nedenlerle geligmis
ve kontrol altina alinamayan hemoraji gibi durumlarda
TNA kullaniminin flepler dolagimi acisindan gtvenli ola-
bilecedi sonucuna varilabilir.
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OZET

Amag: Bu calismada, torasik stent greft uygulanmis hastalarin
uzun dénem sonuclarinin degerlendirilmesi amaclanmistir.

Gereg¢ ve Yontem: Klinigimizde sadece stent greft ile ya da
hibrid yontem (cerrahi sonrasi endovaskiler girisim) ile tedavi
edilmis torasik aort patolojili, yas ortalamasi 67,1 (20-82) olan 25
hastayi retrospektif olarak degerlendirdik.

Bulgular: Hastalardan 23’0 elektif olarak tedavi edilirken, 2'si acil
olarak isleme alinmistir. Kontrol gériintilemelerde 5 hastada tip
1A endoleak izlenmistir. Bu hastalardan 3'tne ek girisim uygulan-
mistir. Hastalardan birisinde endoleak takip sirasinda kendiligin-
den regrese olmustur. 1 hastada ise post-op 6. glinde Ml nede-
niyle ex olmustur. Toplam 7 hastada hibrid islem uygulanmustir.
Debranching uygulanan hastalardan bir tanesinde endovaskdler
islem sirasinda majér komplikasyon gelismistir. Hibrid girisim uy-
gulanan 7 hastadan 1'i olan tip B diseksiyon hastasinda islem
sonrasi kontroller sirasinda norolojik komplikasyon izlenmistir.

Sonug: Endovaskiler torakal stent greft islemi torakal aort pato-
lojilerinde yiiksek teknik basari ve sag kalim oranlari ile uygulan-
maktadir. Tek basina TEVAR'a uygun olmayan anatomiye sahip
hastalarda hibrid girisim tercih edilmektedir.

Anahtar Kelimeler: Torasik Aort Anevrizmasi, Stent Greft, Hibrid
Girisim

ABSTRACT

Objective: The aim of this study was to evaluate the long-term
results of patients who underwent thoracic stent grafting.

Material and Method: We retrospectively evaluated 25 patients
with a mean age of 67.1 (20-82) with thoracic aortic pathology
treated with a stent graft or the hybrid method (endovascular
intervention after surgery) in our clinic.

Results: 23 patients were treated electively and 2 of them were
treated urgently. Type 1A endoleak was observed in 5 patients
in control imaging. Additional intervention was performed in 3
of these patients. In one patient, the endoleak spontaneously
regressed during follow-up. One patient died on the 6" post-
operative day due to MI. A total of 7 patients underwent hybrid
procedures. One of the debranching patients developed ma-
jor complications during endovascular procedure. In the type B
dissection patients, neurological complications were observed
during post-procedure controls in 1 of the 7 patients who under-
went hybrid intervention.

Conclusion: Endovascular thoracic stent grafting is performed
with high technical success and survival rates in thoracic aortic
pathologies. Hybrid intervention is preferred in patients with
non-suitable anatomy for TEVAR alone.

Keywords: Thoracic Aortic Aneurysm, Stent Graft, Hybrid Inter-
vention
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GiRiS

GilnUmuizde desenden torasik aort anevrizmalari, torakal
aortik diseksiyon, torasik anevrizma rlptirl, penetran
aterosklerotik Ulser, intramural hematom, travmatik aor-
tik yaralanma ve aortik psddoanevrizma gibi torasik aorta
hastaliklarinin tedavisi, kazanilan tim medikal ve cerrahi
tecrlbeye ragmen halen kardiovaskiler cerrahinin en bu-
yUk problemlerinden biridir (1, 2). Torakal aorta cerrahisi
en iyi yogun bakim olanaklarinda dahi, solunum yetmez-
ligi, bobrek yetmezligi ve paraplejiye bagli ciddi mortali-
te oranlari ile iligkilidir (3). Ginimuzde desenden torasik
aort patolojilerinde endovaskuler stent greft (SG) tedavisi
(TEVAR) acik cerrahinin yerini biyik oranda almis basari-
I bir ydntemdir. TEVAR ile aorta segmenti icerisine kapli
stent implante edilerek aorta patolojisinin limenden dis-
lanmasi amaclanmaktadir.

TEVAR isleminin cerrahiye gore bazi avantajlar vardir.
Bunlar; daha az kan kaybi, yogun bakim ve hastanede ka-
lim surelerinin daha kisa olmasi, daha dustk komplikas-
yon oranlari, dramatik olarak daha kisa iyilesme sureleri,
dustik maliyet ve dustk kardiyak stres olarak sayilabilir (4).
Gunumuizde bazi durumlarda geleneksel cerrahi yontem-
ler ile TEVAR kombine edilmektedir. Hibrid yontem olarak
adlandinlan bu yaklasim kompleks aort patolojilerinde iki
asama yerine tek asamada tamir gerceklestiriimesini ve
mortalite riskini azaltmayi amaclamaktadir (5, 6).

Calismamizdaki amac torakal aortada cesitli sebeplerle
klinigimizde TEVAR uygulanmis ya da hibrid operasyon
yapilmis hastalarin sonuclarini degerlendirmektir.

GEREC VE YONTEM

Hastalar

Calisma etik kurul tarafindan onaylanmis olup Ocak
2013-Nisan 2016 tarihleri arasinda sadece SG veya hib-
rid girisimle tedavi edilen torakal aort patolojileri olan 25
hastayi icermektedir. Hastalarin 20'si erkek (%80), 5'i ka-
din (%20) olup yaslan 20-82 (ortalama 67,1) arasindayd.
Calismamizda yer alan hastalarin dosyalar ve epikrizleri,
tedavi dncesi ve sonrasi Bilgisayarli Tomografi Anjiogra-
fi (BTA) gorintileri ve islem sirasindaki anjio gérintileri
retrospektif olarak degerlendirilmistir.

Pre-op degerlendirme

Torasik patolojilerin tanisi BT ve / veya anjiyografi ve klinik
muayene ile kondu. Her hastada, toraks apeksinden fe-
moral arterleri de icine alan 3D vaskdler rekonstriksiyonu
olan kontrastli spiral BT gorintuler ile pre-op degerlen-
dirme yapildi. Lezyon uzunlugu, ¢capi ve 6nemli torakoab-
dominal dallarin yani sira erigim icin kullanilan damarlarin
anatomisi hakkinda detayli bilgi elde edildi.

Baslangic torakoabdominal BTA, 64’ltk (Aquilion 64,
Toshiba Medical Systems, Otawarashi, Japonya) BT sis-

teminde gerceklestirildi. Taramalar, 300-370 mg I/ml kon-
santrasyonunda ve 4 ml/sn’lik bir akis hizinda uygulanan
120-150 ml non-iyonik kontrast madde (Ultravist, Sche-
ring, Berlin, Almanya) kullanilarak elde edildi. Ham veri-
ler bagimsiz bir is istasyonuna aktanldi ve hastanemizin
resim arsivleme ve iletisim sisteminde (PACS) depolandi
ve geriye donlk olarak eksenel, koronal ve sagittal diz-
lemler (ExtremePACS, Ankara, Turkiye) Gzerine ince kesit-
lerde incelendi.

TEVAR teknigi ve takip protokolii

Tum islemler anjiyografi Unitesinde, deneyimli radyolog-
lar, anestezistler, kardiyovaskuler cerrahlar tarafindan ger-
ceklestirilmis olup hastalarin bazilarinda genel anestezi
bazilarinda ise sedasyon tercih edilmistir. islem éncesi her
hastaya tek doz Cefuroxim (1,5 g Curocef, Glaxo Smith Kli-
ne, GB) olusan antibiyotik profilaksisi uygulandi. SG imp-
lantasyonu teknik detaylari daha dnce tarif edildigi sekilde
uygulandi (7). Mldahale sonrasinda tim hastalar noéro-
lojik muayenelerinin de yapildigi kardiyovaskiler yogun
bakim Unitesine alindi. Takip protokold; 6 ve 12. ayda ve
sonrasinda yillik olarak yapilan klinik muayeneyi ve BTA'y
icermektedir. Takip sirasinda ortaya ¢ikan hastalarin ek si-
kayetleri icin ek incelemeler ve gerekirse DSA yapilmistir.

BULGULAR

Hastalarin tanilara gére dagilimi Tablo 1'de gdsterilmistir.
Hastalarin 23'U elektif olarak tedavi edilirken, 2'si acil ola-
rak isleme alinmistir. Acil olarak isleme alinan hastalardan
biri arac digi trafik kazasi nedeniyle tip B aortik diseksiyon,
diger hasta ise in-operable 6zefagus ca nedeniyle desen-
dan aort invazyonu ve bunun sonucu masif hematemez
gelisen hastadir. Tedavi edilen hastalar aort patolojileri
acgisindan literatirde belirtilen predispozan nedenlerden
dolayi aragtinlmistir. Arag digi trafik kazasi, semptomatik
stenoza neden olan primer aortik anjiosarkom ve 6zefa-
gus ca nedeniyle aort invazyonu olan hastalar bu agidan
dikkate alinmamistir. 23 hasta kontrol gérintilemelerle
endoleak acisindan takip edilmistir. Sadece primer aortik
anjiosarkom ve kronik tip B diseksiyon hastalarindan biri
(hastaya takip icin ulasilamadigindan) bu degerlendirme-
nin diginda tutulmustur.

Primer aortik anjiosarkom nedeniyle tedavi edilen hasta-
daki endikasyon timérin desendan aortta semptomatik
dizeyde darlik olugturmasiydi. Greft implantasyonu son-

Tablo 1: Hastalarin tanilara gore dagilimi

n %
Anevrizma 20 80
Diseksiyon 2 8
Primer aortik timor 1 4
Aorta timor invazyonu 1 4
Psédoanevrizma 1 4
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rasi eksplore edilen femoral arterde pulsasyonun kaybol-
dugunun izlenmesi Uzerine, ayni taraf femoral arterden
abdominal aortaya gecilerek alinan kontrol goérintile-
mede aortik bifurkasyon diizeyinden baslayarak distalde
akim izlenmemistir. Torakal aorttaki lezyonun greft imp-
lantasyonu sonrasi distale emboli olarak attigr distinile-
rek, kalp damar cerrahisi tarafindan diger femoral arter
de eksplore edildi. Her iki CFA distali diizeyinden klem-
pe edilerek aortik balon yardimiyla embolektomi yapildi.
Kontrol gériintilemede iliak arter acik olarak izlenmis ve
ayni taraf femoral arterde de pulsasyon alinmistir. Trom-
bektomi yapilan materyalin patoloji sonucu ise anjiosar-
kom olarak rapor edilmistir.

Kontrol gorintilemelerde toplamda 5 hastada endoleak
gelismis olup hepsinde de tip 1A endoleak izlenmistir. Bu
hastalardan 3'lUne ek girisim uygulanmigtir. Hastalardan
birisinde endoleak takip sirasinda kendiliginden regrese
olmustur. 1 hasta ise post-op 6. giinde Ml nedeniyle ex
olmustur.

Toplam 7 hastaya hibrid islem uygulanmistir (Sekil 1).
Hibrid islem uygulanan hastalardan 6é'si anevrizma, 1
ise diseksiyondu. Anevrizma hastalarinin 2'si arkusta, 4'G
desendan aortada, 1'i aberran sag subclavian arterdey-
di. Debranching uygulanan hastalardan 1'inde endovas-
kuler islem sirasinda majér komplikasyon gelismistir. Her
iki iliak arter de oldukga kétl anatomiye sahip olan has-
tanin nispeten daha iyi olan tarafi cerrahi ekip tarafindan
eksplore edildi. Ancak oldukga tortidéz ve darliklar olan
iliak arterlerden greft gecirilemedi. Bunun Uzerine darlik
olan segmentlere anjioplasti uyguland fakat sonrasinda
da stent tasinamadi. Bu sirada hastada ani hipotansiyon
ve tasikardi gelismesi tzerine alinan kontrol gérintileme-
de iliak arterde riptir izlenmesi Uzerine iliak artere exten-

sion stent greft yerlestirilerek riptir kontrol altina alind.
Aortabifemoral bypass yapilarak sonrasinda tekrar igsleme
alinan hastada stent greft baypas greftten gecirilerek TE-
VAR yapildi. Post-op 4. glinde hasta Ml nedeniyle ex oldu.

Hibrid girisim uygulanan 7 hastadan 1'i olan tip B disek-
siyon hastasi igslem sonrasi kontroller sirasinda nérolojik
komplikasyon gelisen tek hastaydi. Gergek Iimeni basi
altinda olan tip B diseksiyon hastasinda intimal yirtigin
sol subclavian arter orifisine yakin olmasi nedeniyle has-
taya oncelikle debranching uygulanmasina karar verildi.
isleme alinan hastanin implantasyon sonrasi 2. ve 9. ay
kontrol BTA gérintilemelerinde yalanci limenin progre-
sif olarak tromboze oldugu, hatta 9. ay kontrol BTA go-
rintilemesinde false 1imenin bulytk kisminin tromboze
oldugu izlenmistir. Ancak hastanin hemiparezi gelismesi
nedeniyle post-op 3. ayda ¢ekilen difizyon MRG'de her
iki serebellumda ve sol serebral hemisferde milimetrik
akut iskemi alanlari izlenmistir.

TARTISMA

Aort patolojilerinin tedavi segenekleri acgik cerrahi veya
konservatif medikal tedavi ile sinirliyken ilk kez 1994'te
endovaskiler tedavinin uygulanmaya baslamasiyla de-
senden torasik aort patolojilerinde TEVAR acik cerrahinin
yerini blytk oranda almistir. TEVAR acik cerrahiyle kar-
silastinldiginda operasyon zamani, yogun bakim ve has-
tanede yatis slresi, perioperatif mortalite ve morbidite
acisindan bircok avantaja sahiptir (4, 8-10).

Torasik aort patolojisine sahip hasta gruplarinin demog-
rafik verileri, literatir verileriyle karsilastinlmistir. Davies
ve arkadaglarinin (11) 304 torasik aort anevrizmali hasta
grubunda yaptigi calismada, hastalarin %58.9'unun erkek
ve yas ortalamasinin 59.8 oldugu rapor edilmistir. Ayrica

o

Sekil 1: Daha 6nce tarafimizca TEVAR yapilan ancak kontrollerinde arkus aort duzeyinde niiks saptanan hasta (a). Tekrar endo-

vaskdler girisim planlanan hastada, greft stentin proksimal apozisyonun daha saglikli olmasi icin, hastaya dncelikle debranch-
ing yapildi. Sol subklavyen arter retrograd endoleak’i dnlemek icin koillendi. Stent greftin proksimal apozisyonu, brachiose-
falik trunkusun hemen distalinde olacak sekilde ayarlandi (b). Kontrol BTA'da anevrizmaya ait herhangi bir dolum olmadigini
goriyoruz (c).
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bu calisma grubundaki hastalarda; HT orani %59,1, kar-
diyak hastalik orani %43,8, sigara kullanimi %36,8, kronik
obstriktif akciger hastaligi orani %20,9, kronik bobrek
yetmezligi orani %13,6, SVO oykisi %8,2, abdominal
aort anevrizmasi orani %10 olarak bulunmustur. Brown
ve arkadaslarinin (12) torasik aort patolojisine yonelik
endovaskuler stent greft tedavisi uygulanan 115 hasta
grupluk calismasinda ise; hastalarin %60,3'Une anevriz-
ma, %12'sine akut komplike disseksiyon, penetran aortik
Ulser ya da intramural hematom, %8’ ine psédoanevrizma
endikasyonuyla girisim yapilmistir. Bu ¢alismada ortalama
yas 63.9 olup, hastalarin %65'inin erkek oldugu bildiril-
mistir. Hastalarin %80’'inde hipertansiyon saptanmis olup,
sigara kullanimi %37,1 olarak bulunmustur. KOAH &yki-
sU hastalarin %12,9'unda saptanmis olup, DM orani %19,
SVO oykist orani %5,2, bobrek yetmezligi orani %8,6,
kardiyak hastalik orani %31,1 olarak bulunmustur. Bizim
calismamizda ise TEVAR uygulanan torasik aort anevriz-
masi orani %80 (n=20) olup literatire gore yiksektir. Akut
diseksiyon hastamizin orani %4 (n=1), kronik diseksiyon
hastamizin orani ise %4 (n=1) olup literatire gére dusik-
tur. Torasik aort anevrizmali hastalarmizda erkek hasta
oranimiz %80 kadin hasta oranimiz %20'dir. Calismamiz-
da torasik anevrizmali hastalarda HT %70, sigara kullanimi
%65, KOAH %20, DM %20, KBY %10 ve vaskilit %5 olarak
bulunmustur. Diseksiyon hasta sayimiz yeterli dizeyde ol-
madidi icin bu gruptaki hastalarda risk faktérd degerlen-
dirmesi yapilmamustir.

TEVAR'da en dnemli kriter stent greftin yerlestirilecedi,
sol subklavyen arter orjini bitimindeki, desenden torasik
aortun proksimal kesim anatomisidir. Proksimal kesimin
ideal uzunlugu 1,5-2 cm’dir (13). Endovaskiler tedavide
diger bir problem arkus aortadaki konkavite ve arkus aor-
ta kictk ve buytk kurvatur mesafelerinin ayni olmamasi-
dir. Bu konkav anatomi, stent greftin aorta duvarina tam
olarak yaslanmamasi riskini ortaya ¢ikarir. Bu nedenlerle
torakal aort patolojilerinde endovaskiler tedavi dncesi
BTA gérintileme ve sonrasindaki postproses caligmalar
hasta se¢ciminde ve degerlendirilmesinde oldukca kritik
oneme sahiptir. Klinigimizde uygulanan endovaskdler
tedavi dncesi her hastaya torakoabdominal BT anjiog-
rafi yapilmistir. BTA ile aortik lezyonu uzanimi, lezyonun
ana vaskiler dallar ile iligkisi, anevrizma capi, trombus
veya rUptdr varligi, torakal diseksiyonlarda true ve false
[Gmen caplari, iliak ve femoral giris icin bu damarlarin du-
rumu belirlenmistir. Aterosklerotik hastaliktan etkilenmig
olan iliak ve femoral arterler ve distal aort limenindeki
darliklar ve tortiyozite stent greftin taginmasinda sorun
yaratabilmektedir. Bizim calismamizda bu oran %12'dir
(n=3). Bu 3 hastanin 2'sinde stent grefti tagimak daha ¢ok
abdominal ve torakal aortun tortiyozitesinden kaynaklan-
mistir. 1 hastada ise major komplikasyon olarak stenti ileri
derecede dar olan iliak arterlerden gecirmeye calisirken
iliak arter riptlri gerceklesmistir. Aortabifemoral cerrahi
baypas grefti sonrasi TEVAR islemi gerceklestiriimistir.

TEVAR prosedirinin diger komplikasyonu olan néro-
lojik komplikasyonlar ile ilgili bircok ¢alisma mevcuttur.
Cheung ve arkadaslarinin (14) yaptigi bir calismada bu
komplikasyondan sakinabilmek ve erken dénemde ted-
bir alabilmek icin somatosensor uyarilmis potansiyel mo-
nitorizasyonunun, surekli nérolojik degerlendirmenin,
sistemik arter basincinin arttinlmasinin ve serebrospinal
sivi drenajinin yararl olabilecegini bildirmiglerdir. Yine
Banga ve arkadaglan (15) vazopressor tedavi ile kan ba-
sincini arttirarak ve serebrospinal sivi drenaji ile TEVAR
sonrasinda spinal kord iskemi riskinden kacinmanin
mimkin oldugunu belirtmiglerdir. Hnath ve arkadaslar
da benzer bulgulara ulagmiglardir (16). Spinal kord iske-
misinin sonucu olarak ortaya ¢ikan parapleji torasik aort
anevrizmalarinin gerek acik gerekse endovaskdiler yon-
temle tedavisinde karsilasilabilen énemli komplikasyon-
lardan biri oldugu bilinmektedir. Tek agamali hibrid tamir-
lerde spinal kord iskemisinin %6-9 arasinda ortaya ¢iktigi
belirtilmistir (17, 18). Biz de klinigimizde TEVAR prosedi-
ri oncesi BOS drenaj kateteri vasitasi ile serebrospinal
sivi drenaji yapmaktayiz. Calismamizda hicbir hastada
parapleji gelismemistir. TEVAR uyguladigimiz hastalarin
sadece 1'inde (%4) orta dénemde (1-3 ay) hafif nérolo-
jik komplikasyon gelisti. Hastanin Ust ekstremitede hafif
parezi ve cift gorme sikayeti nedeniyle cekilen diflizyon
MRG'sinde birka¢ adet milimetrik akut iskemik odak iz-
lenmistir. Bu hasta hibrid tedavi uyguladigimiz hasta gru-
bunda yer almaktaydi. Takiplerinde hasta asemptomatik
hale geldi.

Martin ve arkadaslarinin (19) 2016'da yayinladigi hibrid
proseddrlerin kisa ve uzun dénem sonuglarinin bildirildi-
gi 55 hasta grubunda; islem uygulanan hastalarin %73'G
torasik anevrizma, %18'i akut tip B diseksiyon hastasidir.
Hastalarin %25'ine total ark replasmani, %74'tGne ise par-
siyel ark replasmani uygulanmistir. Hastalardan 1'i henlz
endovaskdiler tedavi uygulanmadan cerrahi operasyon
sirasinda ex olmustur. Bunun disinda hastalardan 9%9'u
hastanede ex, ilk 30 gin mortalite %4 olarak bildirilmistir.
Hastalarin %14'Unde stroke, %6'sinda spinal kord iskemisi
bildirilmistir. Bizim calismamizda 7 hastaya hibrid girisim
uygulanmis olup bu hastalarin %86'si anevrizma (n=6), 1 ta-
nesi ise kronik tip B diseksiyon hastasiydi. Hastanede mor-
talite oranimiz %43 olup literatlre gore ylUksek orandadir.
Hastalarda stroke ya da spinal kord iskemisi saptanmamig
olup (%0), sadece bir hastamizda (%14) hafif dizeyde
norolojik semptom ortaya ¢ikmistir. Ancak calismamizda
hibrid girisim uygulanan hastalarin sayisinin az olmasi ne-
deniyle literatir kargilagtirmasi anlamli olmayabilir.

Karotikosubklavyen baypas TEVAR girisimlerinde tar-
tismali bir konudur. Weigang ve ark. (20) yaptiklan ca-
lismada nérolojik komplikasyonlardan kacinmak icin sol
subklavyan arter okllzyonu planlanan hastalarda profilak-
tik karotikosubklavyen baypas veya subklavyen transpo-
zisyon Onermektedir. Kotelis ve arkadaslar da benzer
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sonuglara ulagmiglardir (21). Caronno ve arkadaglan ise
11 hastalik deneyimlerinde karotikosubklavyen baypas
gerceklestirmeden TEVAR yapmislar ve hicbir hastanin
takibinde iskemi veya noérolojik sekel bulgusu ile karsilas-
mamislardir (22). Bizim klinigimizde egder sol subklavyan
arter greft ile kapatilacaksa kalp damar cerrahisi ile ortak
konsensus olarak greft implantasyonu dncesi subklavyen
baypas gerceklestirilmektedir.

Erken (1-3 ay) ve orta dénem (>3 ay) ek girisim orani lite-
ratlrdeki benzer calismalarla karsilagtinlmistir. Torsello ve
arkadaslarinin yaptigi calismada orta donemde sekonder
prosedir orani anevrizma grubunda %7,4, disseksiyon
grubunda %12,5, toplamda %9 olarak hesaplanmistir.
Yapilan tim sekonder igslemler endovaskiler olarak ger-
ceklestirilmis olup, hicbir hastaya cerrahi yapilmamistir
(23). Vaaramaki ve arkadaglarinin 2016'da yaptigi 78 has-
talik TEVAR calismasinda ise hastalarin %24'Gnde ek giri-
sim gerekmistir (24). Bizim ¢alismamizda hi¢ bir hastaya
erken dénemde ek girisim uygulanmamistir. Orta-uzun
dénemde ek girisim orani anevrizma hastalarinda %15
olarak bulunmustur. Ek islem uygulanan hastalarda sebep
tip 1 kacak olup, hastalara ek endovaskuler tedavi éncesi
debranching yapilmistir. Diseksiyon hastalarinda ek giri-
sim gerekliligi ortaya ¢cikmamis olup, bu hasta sayimizin
azligindan kaynakli olabilir.

SONUC

Calismamizda klinigimizde uygulanan TEVAR uygulama-
sinin sonuglarini ve takiplerini bildirip, bunlar literatdrle
karsilastirdik ve anlamli farklilik saptamadik. Ayrica kalp
damar cerrahisi ile ekip olarak gergeklestirdigimiz sayica
az da olsa hibrid tedavi uyguladigimiz hastalarin sonugla-
rina da yer verdik. Calismamizda belki de en dnemli limi-
tasyon 6zellikle hibrid tedavi uygulanan hasta sayisinin az-
ligiydi. Hibrid tedavi uygulanan hasta sayisinin artmasiyla
bu gruptaki sonuglarin literatirle daha saglikli bir sekilde
karsilastinlabilecegini distnlyoruz. Ayrica hasta takip su-
remizin 18 ay ile sinirli olmasi ve uzun dénem takiplerinin
olmamasi da ¢alismamizin bir diger limitasyonuydu.
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OZET

Amag: idiyopatik trombositopenik purpura (iTP) otoantikorlar ile
kaplanmis trombositlerin yikimi sonucunda trombositopeni olu-
sumuna sebep olur. Retikilotrombositler (RT) rezidiel, mesajci
ribontkleik asit (MRNA) ve ribosomal riboniikleik asit (rRNA) ice-
ren genc trombositlerdir. Retikiilotrombositlerin dlctimii ITP'li ve
diger trombositopenik hastalarda trombopoetik aktivite ile iliskili
bilgi verir.

Bu calismada, yeni tani konan ve refrakter ITP'li hastalarda RT
ylzdesinin ve mutlak sayisinin belirlenmesi ve tedavi cevabi ile
iligkisinin arastinimasi amaclandi.

Gereg ve Yontem: Calisma, cesitli tedavilere refrakter 16 hasta,
yeni tani konan 15 hasta ve 20 saglikli kontrol ile yapildi. Trom-
bosit sayisi ve ortalama trombosit hacmi belirlendi. RT'ler akim
sitometrik yontem ile dl¢uldu.

Bulgular: Olgularin 35'i (%68,6) kadin, 16'si (%31,4) erkekti. Ol-
gularin yaglari 20-75 arasinda degismekte olup ortalama 39,15+
13,04'tl. Refrakter hastalar “Grup 1" (n=16), yeni tanili hastalar
“Grup 2" (n=15) ve kontrol grubu olgulari “Grup 3" (n=20) olarak
adlandirldi.

Retikilotrombositler ylzdesi Grup 1'de %21,7, Grup 2'de %36,2
ve Grup 3'te %3,2 bulundu. Grup 3 ile Grup 1 ve 2 arasinda an-
lamli fark bulundu (p:0,001). Mutlak RT sayilar agisindan anlamli
fark bulunmadi.

Sonug: Retikilotrombosit ylzdesi dlcimu ile, refrakter ve yeni
tanili ITP hastalar arasinda fark saptanmamistir. Retikiilotrombo-
sit ylzdesi 6lciminin tedaviye yaniti gdstermedidi sonucuna
variimistir. Refrakter hastalarda RT ylzdesinin yiksek bulunmasi
tedaviye devam edilmesi gerektigini gosterebilir.

ABSTRACT

Objective: Idiopathic thrombocytopenic purpura (ITP) causes
thrombocytopenia via the premature destruction of autoan-
tibody covered thrombocytes. It is diagnosed by exclusion of
other diseases which cause thrombocytopenia. Reticulothrom-
bocytes (RT) are young thrombocytes containing messenger ri-
bonucleic acid (MRNA) and ribosomal ribonucleic acid (rRNA).
Measurement of RT with flow cytometry is reported to reflect
thrombopoetic activity in thrombocytopenic patients.

The aim of this study is to measure the percentage and absolute
number of RT’s in newly diagnosed and refractory ITP patients
and to investigate the association between RT percentage and
number with response to treatment.

Material and Method: The study group consisted of 16 former
ITP patients who were refractory to various treatments, 15 newly
diagnosed patients and 20 healthy controls.

Thrombocyte counts and mean thrombocyte volume were mea-
sured with blood count. RT counts were measured via flow cy-
tometry. Reticulocyte counts of the refractory patients, new pa-
tients and healthy controls were compared to each other.

Results: Thirty five (68.6%) of the 51 patients were female. The
patients were between 25 and 75 years old with a mean age of
39.15 years and standard deviation of 13.04 years. The refractory
ITP patients and newly diagnosed ITP patients were grouped
into Group 1 (n=16) and Group 2 (n=15) respectively. The control
group was referred to as Group 3 (n=20).

The platelet count of Group 3 was found to be significantly
higher than the platelet counts of Groups 1 and 2 (p:0.001) and
there was no difference between Groups 1 and 2. The RT per-
centage was found 21.7% in Group 1, 36.2% in Group 2 and 3.2%
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Anahtar Kelimeler: Akim sitometrisi, idiyopatik trombositope-
nik purpura, retikiilotrombosit

in Group 3. The RT percentage of Group 3 was calculated to be
significantly lower than the RT percentages of Groups 1 and 2
(p:0.001). There was no difference between Groups 1 and 2. The
absolute RT count was insignificant between all groups.

Conclusion: The RT percentage count was not statistically differ-
ent between refractory and newly diagnosed ITP patients. This
finding indicates that RT percentage measurement is not helpful
in the evaluation of the response to the treatment. The finding of
a high RT percentage count in refractory patients suggests that
the medical treatment should be continued.

Keywords: Flow cytometry, idiopathic thrombocytopenic pur-
pura, reticulated thrombocytes

GiRiS

idiyopatik trombositopenik purpura (ITP) otoantikorlar ile
kaplanmis trombositlerin erken yikimi sonucunda, trom-
bositopeni olusumu ve mukokutanéz kanama ile ortaya
cikan bir hastaliktir (1). Trombositler, basta dalak olmak
lizere retikiiloendoteliyal sistemde hizla yikilir (2). idiyopa-
tik trombositopenik purpurada ana problem artmig trom-
bosit yikimi olsa da, 1980’li yillarda yapilan calismalarda
kronik ITP'li bazi hastalarda muhtemelen megakaryosit-
lere karsi olugan otoantikorlara bagli olarak megakaryosit
matlrasyonu ve trombosit tretiminin de bozuk olabilece-
gi gosterilmistir (3).

idiyopatik trombositopenik purpura tanisi; trombosito-
peniye sebep olan, multisistemik otoimmun hastaliklar,
lenfoproliferatif hastaliklar, ilaca bagl trombositopeni, in-
feksiyonlar ve myelodisplastik sendrom gibi hastaliklarin
diglanmasi ile konur. Glikoprotein 2b/3a ve 1b/9, 4 ve 5
spesifitesi olan trombosit iligkili ve plazmada serbest bulu-
nan antikorlan élcebilen teknikler bulunsa da yetersiz sensi-
tiviteleri nedeniyle tani degerleri dustktir (2, 4). idiyopatik
trombositopenik purpura tanisinda hastanin hikayesi, fizik
muayene bulgulari, tam kan sayimi ve periferik yayma te-
mel alinmaktadir. HIV ve HCV testleri yapilmalidir. Ek olarak,
tiroid fonksiyon testleri, anti nikleer antikor (ANA), Helico-
bacter pylori testi ve koagllasyon testleri yapilabilir (5). Ke-
mik iligi drneklemesi 60 yasin Uzerindeki, bagka sitopenileri
olan ve splenektomi planlanan hastalara yapilabilir (1).

idiyopatik trombositopenik purpurada kemik iligi érnek-
lemesinde selllarite normal, megakaryosit sayisi ylksek
veya normal, eritropoez ve myelopoez normal bulunur (6).

Kesin bir tani ydntemi olmamasi nedeniyle, muhtemel
diger hastaliklarin dislanmasi ile taniya varilan ITP’de son
yillarda, noninvazif yeni bir tani metodu olarak retiki-
lotrombositlerin (RT) akim sitometrik yontemle dl¢imi
aragtinlmaktadir.

Granilli endoplazmik retikulum ve mesajci ribontkle-
ik asit (MRNA) iceren ve az miktarda protein Uretebilen
geng trombositlere retikilotrombosit adi verilmektedir

(7, 8). Retikilotrombositler kemik iliginden dolagima yeni
cikan trombositlerdir ve eritrosit retikilositlerinin analogu
olarak kabul edilirler (9-11). Retikilotrombositler ilk olarak
1969'da yeni bir metilen mavi boya kullanilarak grandlla
endoplazmik retikulumun boyanmasi ile periferik kanda
direk baki ile gésterilmislerdir (12).

Kienast ve Schmitz trombositopenili hastalarda, thiazol
orange (TO) floresan boya kullanarak RNA'lari boyanan
RT'lerin akim sitometrik analizinin tanisal degeri hakkin-
daki ilk makaleyi yayimlamislardir (8). Normal trombosit
sayisina sahip kisilerde RT orani %8,6 (£2,8) olarak saptan-
misken TP gibi periferik yikimin arttigi trombositopenik
hastalarda RT orani %26,9 (+10,9) olarak tespit edilmistir.
Bu makaleden sonra, trombositopenik hastaliklarda akim
sitometrik RT analizi bircok klinik calismaya konu olmustur.
Bu teknik Chavda ve arkadaslar tarafindan anti-glikopro-
tein 1b antikoru kullanilarak trombositlerin isaretlenmesi
ve TO ile trombosit icerisindeki mRNA'nin boyanmasi ile
cift renk akim sitometrisi kullanilarak gelistirilmistir (4). Bir
baska calismada, ITP'li, esansiyel trombositemili ve reak-
tif trombositozlu hastalarda RT &lctimleri yapilmistir. iTP'li
ve esansiyel trombositozlu hastalarda RT sayisi istatistik-
sel olarak anlamli dl¢clide artmis olarak bulunmustur. Re-
aktif trombositozlu hastalarda ise normal kontrollere gére
fark gorilmemistir (10).

Baska bir calismada, ITP'li ve myelodisplastik sendromlu
hastalarda RT orani saglikli kontroller ile karsilagtiriimigtir.
Idiyopatik trombositopenik purpurali hastalarda, saglikli
kontroller ve myelodisplastik sendromlu hastalara gore
anlamli derecede ylksek oldugu bulunmus ve RT'lerin
akim sitometrik Slciimiiniin ITP ve myelodisplastik send-
rom tanisinda yararl olabilecedi tespit edilmistir (13). Ta-
kip eden calismalarda, RT'lerin ITP tanisinin yaninda, ste-
roid ve splenektomi ile yapilan tedavi cevabi ile de iligkili
olabilecegdi gosterilmistir (14,15).

GUnUmizde, tedavi baglanan hastalarda, tedavi cevabini
onceden belirleyecek bir bulgu yoktur.

Cesitli caligmalarda trombosit sayisi devamli olarak
<30x10/1 olan hastalarin hayati tehdit edici kanama ris-
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kinin oldugu gésterilmistir (16, 17). Genelde ¢codu klinis-
yen trombosit sayisi bu sinirin altina distigiinde tedaviye
baslamaktadir (18, 19). Aktif kanamanin oldugu acil du-
rumda intravendz immunglobulin (IVIg), intravendz me-
tilprenizolon kullanilir ve trombosit transflzyonu yapila-
bilir (4, 20). Akut kanamasi olmayan hastada birinci sira
tedaviler IVIG, glukokortikoidler ve anti-D'dir.

Birinci sira tedavilere yeterli yanit alinamadiginda, ikinci
sira tedaviler olarak splenektomi, rituksimab, trombopo-
ietin reseptor agonistleri (TPO-RAs), veya immunosupp-
ressif tedaviler kullanilabilir (1, 21).

Hastalarin tedavisine baglarken, tedavi cevabini belirleye-
cek bir laboratuvar kriterinin olmasi, yan etkisi cok olan bu
tedavilerin seciminde hekimi yonlendirebilir.

Bu calismanin amaci, ITP'li hastalarda RT orani ile tedavi-
ye cevap arasindaki iligkiyi gdstermektir. Akut ve refrakter
ITP'li hastalarda RT'lerin yiizde ve mutlak sayisinin belir-
lenmesi ve tedavi cevabi ile iligkisinin arastirlmasi amac-
lanmaktadir.

GEREC VE YONTEM

Bu calismaya, hasta grubu olarak, Haziran 2009-Mayis
2010 tarihleri arasinda istanbul Tip Fakiiltesi Hematoloji
Poliklinigi'ne yeni bagvuran ve yeni ITP tanisi konan, 18-70
yas arasi, 15 hasta (Grup 2) ve poliklinigimizde halen takip
edilen, 18-75 yas arasi, gesitli tedaviler uygulanmis refrak-
ter ITP'li 16 hasta (Grup 1) dahil edildi. Kontrol grubu ola-
rak 18-70 yas arasl, hasta grubu ile yas ve cinsiyet uyumu
olan 20 saglikli eriskin alindi. Kontrol grubu Grup 3 olarak
adlandirldi. Bunlarin 4G erkek, 16'si kadindi. Calismaya
alinan tim hastalar yeniden degerlendirildi. Anamnez,
ilag kullanim 6ykist alindi. Hepsine dahili sistem muaye-
nesi yapildi. Tm hastalarin periferik kan yaymasi yapilarak
trombosit gérinimi degerlendirildi. ITP ile kansabilen di-
Jer hastaliklarin dislanmasi amaci ile yeni tani konan has-
talardan, 12 hastada anti-HIV, 11 hastada ANA, 9 hastada
antikardiyolipin antikor IgM ve 1gG kontroli yapildi.

Akim sitometrik analiz

Kan &rnekleri: Hastalardan ve kontrol amacli saglikli erig-
kinlerden alinan kan &rnekleri bekletiimeden ayni gin
calisildi. Bu amagla 2ml'lik ethylenediamine tetraacetate
(EDTA) iceren tlpe vendz kan érnekleri alindi.

Thiazol orange ile boyama: Becton Dickinson tarafindan
pazarlanan TO'in (ReticCOUNTTM) metanolde hazirlan-
mis stok soltsyonu (1Tmg/1mL) kullanildi. Birinci tupte 1
mL stok solusyon TO kullanildi. Boyasiz kontrol tipu ola-
rak kullaniimak Gzere TmL fosfatl tuz tamponu (phospha-
te buffered saline-PBS) ile ikinci bir tip hazirland.

Monoklonal antikor ile isaretleme: Inceleme sirasin-
da trombositleri belirlemek amaciyla trombositlere 6zel

ylzey belirteclerinden olan ve CD61 olarak bilinen Gli-
koprotein 3a‘ya 6zgl monoklonal antikorlar (MoAb) kulla-
nildi. Floresan 6zelligi TO'dan farkli olabilmesi icin R-ph-
ycoerythrin (RPE) ile konjuge olani secildi (CD61- RPE,
Becton Dickinson). inceleme icin 1 mL PBS ve 20 uL CD
61 MoAb ile hazirlanan kontrol ve 1 mL TO ve 20 uL CD
61 MoAb ile hazirlanan test tlplerine yeni alinmig, 5 uL
EDTA'l tam kan 6rnekleri eklenerek 30 dakika streyle, ka-
ranlikta, oda isisinda inktbe edildi ve inkiibasyon sonrasi
bekletilmeden akim sitometriyle caligildi. Verilerin saglan-
masi ve degerlendirilmesi sirasinda CellQuest software'i
kullanilarak dar acida (forward side scatter (FSC)) ve dik
acida (side scatter (SSQ)) 1sik sagiliminin 8l¢tldigu nok-
ta grafikleri Gzerinde CD61 (+) trombositler cerceve icine
alinip 50.000 sinyal sayildi. Analiz sirasinda énce monok-
lonal antikor kullanilmaksizin sadece fosfath tuz tamponu
ile "bos” olarak hazirlanan érnek tiptndn verileri kullani-
larak trombositlerin otofloresansi belirlendi ardindan bo-
yali tipUn verileriyle elde edilen histogram grafigi Gzerine
ayni alan isaretlenerek alinan floresans yogunluk RT orani

olarak kaydedildi.

Trombosit sayimlan ve trombosit hacim &l¢iimleri:
Trombosit sayimi ve hacim &lciimleri EDTA'lI vendz taze
tam kan ornekleri kullanilarak Cell-DYN C1600 (Abbott)
kan sayim aletiyle yapildi.

istatistiksel analiz

Calismada elde edilen bulgular degerlendirilirken, ista-
tistiksel analizler icin NCSS (Number Cruncher Statistical
System) 2007 &PASS 2008 Statistical Software (Utah, USA)
programi kullanildi. Calisma verileri degerlendirilirken ta-
nimlayici istatistiksel metodlarin (Ortalama, Standart sap-
ma) yanisira niceliksel verilerin karsilastirlmasinda normal
dagilim gosteren parametrelerin gruplar arasi karsilastir-
malarinda Oneway Anova testi ve farkliliga neden cikan
grubun tespitinde Tukey HDS testi kullanildi. Normal
dagilim goéstermeyen parametrelerin gruplar arasi kar-
silagtirmalarinda Kruskal Wallis testi ve farkliliga neden
ctkan grubun tespitinde Mann Whitney U test kullanildi.
Normal dagilim gdstermeyen parametrelerin iki grup
arasi karsilastirmalarinda Mann Whitney U test kullanildi.
Niteliksel verilerin karsilagtinimasinda ise Ki-Kare testi kul-
lanildi. Normal dagilima uygunluk géstermeyen paramet-
reler arasindaki iligkilerin incelenmesinde Spearman’s rho
korelasyon analizi kullanildi. Anlamlilik p<0,05 dizeyinde
degerlendirildi.

BULGULAR

Bu calismada 571 olgu degerlendirilmistir. Kontrol grubu
saglikli yetiskinlerden; hasta gruplar, yeni tani konan
ITP'li hastalar ve ITP tanisi bilinen ve poliklinikte izlenen
hastalardan olusmaktadir. idiyopatik trombositopenik
purpura tanisi bilinen hastalar, cesitli tedavilere refrakter
hastalardan secilmistir. Olgularin 35'i (%68,6) kadin ve
16's1 (%31,4) erkektir. Yaglar 20 ile 75 arasinda degismekte
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olup, yas ortalamasi 39,1.54513,04"(0[ Refrakter ITP'li has-
talar “Grup 1", yeni tani ITP'li hastalar “Grup 2" ve kont-
rol grubu olgular “Grup 3" olarak adlandirilmistir.

Grup 1'de toplam 16 hasta mevcuttur. Grup 1 steroid te-
davisi ve splenektomiye refrakter 16 hastadan olugmak-
taydi. Bu gruptan 14 hasta splenektomiye ek olarak ikincil
tedavilerden en az birini kullanmigti. On bir hastanin tanisi
merkezimizde yapilan kemik iligi biyopsi ve aspirasyonu
ile dogrulanmisti. Bes hasta daha énce ITP tanisi konan
hastalar olup splenektomi sonrasi merkezimize bagvur-
mustu. Hastalarin 13'G kadin, 3'U erkekti. Bu hastalara
5-37 (medyan:18,5) yil énce ITP tanisi konmus ve halen bu
tani ile izlenmekteydiler. ilk basvuru sirasinda 4 hastaya
yeni ITP tanisi konulurken, 12 hasta bir siiredir kronik ITP
tanisi ile izlenmekte olduklarn baska merkezlerden gel-
mekteydiler. Tani sirasinda bu hastalardaki yas dagilimi
7-66 (medyan:25) bulundu (Tablo 1). Tani sirasindaki trom-
bosit sayisi 5-65x10%/I (medyan 18,5x107/1) idi. Calisma
sirasinda yas dagilimi 22-75 (medyan:44 ortalama:44,37),
trombosit sayisi 2-148x10%/| (medyan 31,5x107/I1, ortalama:
50,18x10%/1) bulundu.

Grup 2'de 6'si kadin, 9'u erkek 15 hasta mevcuttu. Tani,
kan sayimi ve periferik yaymada azalmis ve iri trombosit-
lerin gorilmesi ile konuldu. idiyopatik trombositopenik
purpura ile kangabilen diger hastaliklarin diglanmasi ama-
clile 12 hastada anti-HIV, 11 hastada ANA, 9 hastada an-
tikardiyolipin antikor IgM ve IgG kontroll yapildi ve tim
hastalarda negatif bulundu. Yas dagilimi 20-58 (medyan:
31, ortalama:32,40) idi (Tablo 1). Trombosit sayisi aralid
2-103x10%/1 (medyan 13x10%/I, ortalama:36,2x10%/1) seklin-

de i_oli. Hastalarin 11'i yeni TP semptomlari ile, 4'G refrak-
ter ITP seklinde kabul edilen klinik tabloyla bagvurmustu.

Grup 3 saglikli kontrol grubu olarak secilmis, trombosi-
topeniye yol acacak bilinen bir hastaligi ve ilag kullanim
oykust olmayan 16'si kadin, 4'G erkek toplam 20 kisiden
olugsmaktaydi. Yas dagilimi 23-66 (medyan:38,5, ortalama
40,05) (Tablo 1) ve trombosit araligi 184-305x10%/| (medi-
yan:295x107%/1, ortalama:283,95x10%/1) idi.

Calismaya alinan tim hastalar yeniden degerlendirildi.
Anamnez, ilag kullanim 8ykisl alindi. Hepsine dahili sis-
tem muayenesi yapildi. Hastalarnin 18'inde aktif kanama-
nin Oyklsu ve/veya muayene bulgusu vardi. Hastalarda
gdzlemlenen kanamalar petesiyal dékintiler, purpura,
dis eti ve burun kanamasi, kadin hastalarda menoraji idi.
Hastalarin hi¢birinde tani sirasinda ve takiplerinde haya-
ti tehdit eden kanama olmadi. Rutin kan sayimi yapildi.
Trombosit sayisi ve MPV yani sira hemoglobin degeri ve
[6kosit sayisi kaydedildi. Hastalarin 10'unda anemi sap-
tandi. Anemisi olan tim hastalar demir eksikligi anemisi
olarak kabul edilerek 9'una oral, birine parenteral demir
tedavisi baglandi. Tim hastalarin periferik kan yaymasi ya-
pilarak trombosit gérinimi degerlendirildi.

Hastalarin ve kontrol grubunun demografik &zellikleri,
refrakter hastalann ilk tani sirasindaki yas ortalamalari ve
calisma sirasindaki yas ortalamalar dikkate alinarak iki
ayri tablo ile degerlendirildi (Tablo 2).

Grup 1'deki hastalarin ¢alisma sirasindaki yas ortalamala-
rina gore gruplar arasinda istatistiksel olarak anlamli fark-

Tablo 1: Kontrol ve hasta gruplarinin sayi, yas ve cinsiyet 6zellikleri ve trombosit sayr araligi

Grup n Yas Cinsiyet (K/E) Trombosit aralig
Kontrol 20 40.05 (23-66) 16/4 184-405x10%/1
Grup 1* 16 44.37 (22-75) 13/3 2-148x107/1
Grup 1** 16 25.94 (7-66) 13/3 5-65x10%/1
Grup 2 15 32.40 (20-58) 6/9 2-103x107/I
*Calisma sirasindaki bulgular, **Tani sirasindaki bulgular
Tablo 2: Demografik 6zelliklere gére gruplarin degerlendirilmesi
Grup 14 Grup 1% Grup 2 Grup 3
Ortalamazstandart ~ Ortalamazstandart ~ Ortalamazstandart ~ Ortalamaz*standart P
sapma sapma sapma sapma
Yas 25,93+14,73 44,37+13,10 32,40+11,65 40,05+12,32 0,032
Cinsiyet n (%) n (%) n (%) n (%) p
Kadin 13 (%81,3) 13 (%81,3) 6 (%40,0) 16 (%80,0) 0,017*
Erkek 3(%18,7) 3(%18,7) 9 (%60,0) 4 (%20,0)

*p<0,05, *Calisma sirasindaki yas ortalamalari, 2 Tani sirasindaki yas ortalamalari
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Grup 1 Grup 2 Grup 3 Post
Ortalama=standart sapma  Ortalama+standart sapma  Ortalamaz+standart sapma P Hoc
(Medyan) (Medyan) (Medyan)
Trombosit 50,18+46,82 36,20+37,43 283,95+66,74 0,001** llI>I, 1I**
% RT 31,24+18,85 38,28+26,18 3,84+1,96 0,001** llI<l, II**
21,7) (36,2) 3.2
Mutlak RT 10,33+7,72 6,83+5,01 10,89+6,25 0,143
(n, x10°/L) 9.5) (7.5) (8.,5)
MPV 10,74+1,89 10,27+2,04 8,72+1,04 0,002** |ll<I**, II*
*5<0,05, **p<0,01
lilik bulunmaktaydi (p:0,032). istatistiksel acidan anlamli %RT
farklilik Grup 1'den kaynaklanmaktaydi (Tablo 2). 70
Grup 1'deki refrakter hastalarin tani sirasindaki yas ortala- 60
malarina gére gruplar arasinda istatistiksel olarak anlamli -
farklilik bulunmaktaydi (p:0,008) (Tablo 2). 50
Cinsiyet dagilimina gore gruplar arasinda istatistiksel ola- 40
rak anlamli farklilik bulunmaktaydi. Grup 2'de erkek olgu
orani yiksekken, Grup 1 ve Grup 3'te kadin olgu orani % }
anlamli sekilde yiksekti (p:0,017) (Tablo 2). | —
Grup | Grup Il Grup Il

Olgularin trombosit sayilarina gére gruplar arasinda is-
tatistiksel olarak ileri diizeyde anlamli farklilik bulunmak-
taydi. Grup 3'teki olgularin trombosit sayilar, Grup 1
(p:0,001) ve Grup 2'deki (p:0,001) olgularin trombosit sa-
yilarindan anlamli sekilde ylksekti. Grup 1 ve Grup 2'deki
olgularin trombosit sayilar arasinda anlamli bir farkllik
bulunmamaktaydi (Tablo 3).

Olgularin %RT duzeylerine gére gruplar arasinda istatis-
tiksel olarak ileri dizeyde anlamli farklilik bulunmaktay-
di. Grup 3'teki olgulann %RT dizeyleri, Grup 1 (p:0,001)
ve Grup 2'deki (p:0,001) olgularin %RT dizeylerinden
anlamli sekilde distktd. Grup 2'deki olgularin ortalama
%RT dizeyleri Grup 1'deki olgulara gdre daha yuksek
bulunmasina karsin, olgularin %RT dizeyleri arasinda
anlamli bir farkhlik bulunmamaktaydi. Mutlak RT sayisina
gore gruplar arasinda istatistiksel olarak anlamli bir farkli-
lik bulunmamaktaydi (Tablo 3, Sekil 1).

Tablo 4: Cinsiyete gore trombosit sayisi ve RT

Sekil 1: Gruplara gére % RT dagilim.

Olgularin MPV dizeylerine gére gruplar arasinda istatis-
tiksel olarak ileri dizeyde anlamli farklilik bulunmaktaydi
(p:0,002). Grup 3'teki olgularin MPV duzeyleri, Grup 1 ve
Grup 2'deki olgularin MPV duzeylerinden anlamli sekilde
disUktd. Grup 1 ve Grup 2'deki olgularin MPV duzeyleri
arasinda anlamli bir farklilik bulunmamaktaydi (Tablo 3).

Kadin olgularin trombosit sayilari, erkeklerin trombosit
sayilarindan istatistiksel olarak anlamli dizeyde yulksekti
(p:0,026). Kadin olgularin %RT dlzeyleri, erkeklerin %RT
dizeylerinden daha dusik olmakla birlikte, bu farklilik
anlamliiga yakin ancak istatistiksel olarak anlamli bulun-
madi (Tablo 4). Yas ile trombosit sayisi arasinda istatistik-
sel olarak anlamli bir iliski bulunmadi. Yas ile % RT dizeyi
arasinda istatistiksel olarak anlamli bir iligki bulunmadi.

Trombosit (n, x10%/L)

Kadin Erkek
Ortalama=Standart Sapma Ortalama=Standart Sapma P
(Medyan) (Medyan)
160,03+130,47 (103) 89,00+117,69 (16,5) 0,026*
18,07+20,73 (11,1) 32,40+25,89 (35,3) 0,068

RT (%)

*p<0,05
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TARTISMA VE SONUC

Bu calismada tam kanda TO ve CD61 MoAb kullanilarak
akim sitometrik yontemle RT ylzde ve mutlak sayisi, sag-
likl kontroller (Grup 3), yeni tani konan [TP'li hastalar (Grup
2) ve refrakter ITP'li hastalarda (Grup 1) ol¢llda. Gruplar
arasinda trombosit sayisi, MPV, yas ve cinsiyet degerleri ve
bu degerlerin RT ylizde ve mutlak sayisi ile iligkisi incelendi.

Gruplarin yas ortalamalari arasinda istatistiksel olarak an-
lamli farklilik bulundu (p<0,05). Grup 1'deki olgularin ¢a-
lisma sirasindaki yas ortalamalar Grup 2'deki olgulardan
anlamli derecede yulksekti. Refrakter hastalardan olusan
Grup 1'deki olgularin hastalik yaslarinin yiksek olmasinin
(5-37 yil, median 18,5 yil) iki grup arasinda istatistiksel ola-
rak anlamli yas farkinin bulunmasina sebep oldugu du-
sundldi. Bu gruptaki hastalarin tani sirasindaki yaslari ile
Grup 2'deki olgu yaslar karsilastirldiginda arada anlamli
bir fark olmadigi goraldu.

Olgularimizda cinsiyetler acisindan fark goézlendi. Grup
2'de erkek olgu orani yiksekken Grup 1 ve Grup 3'te ka-
din olgu orani anlamli sekilde yiksekti. Grup 1'deki has-
talar refrakter seyirli hastaligi olan hastalar olup bu grupta
kadin orani literatiirde bildirilene uygun olarak fazla idi
(22). Grup 2'deki hastalar i¢inde akut ITP tanisi konan has-
ta sayisi daha fazla olup bu grupta erkek hasta orani Grup
1"den daha fazla bulundu.

Gruplar arasi trombosit sayilar karsilastinldiginda saglikh
kontrol grubu olan Grup 3'teki olgularin trombosit sayi-
larinin Grup 1 ve Grup 2'deki olgularin trombosit sayila-
rindan anlamli diizeyde yiksek oldugu gozlendi (p<0,01).

Tam kanda TO kullanilarak akim sitometrik yontemle re-
tikilotrombosit sayimini ilk gerceklestirenler Kienast ve
Schmitz'dir. Azalmig trombosit Gretimi olan trombositope-
nik hastalarda ve trombositozu olan hastalarda RT oraninin
artmadigini gostermislerdir. Bu bulgular ile RT’lerin, trom-
bosit Uretimi arttiginda artan, azaldiginda ise azalan, yeni
uretilen trombositleri gosterdigi ve trombopoezin hizi ile
iliskili olabilecedi sonucuna varimistir. Yaptiklari calismada
sadlikli kisilerde %RT oranini %8,6+%2,8 olarak bulmus-
lardir (8). Daha sonra bir cok arastirmaci 8lcimu tekrarla-
mistir. Monteagudo ve arkadasglarina ait ¢calismada, trom-
bositopeniler normal veya azalmig trombopoetik aktiviteli
ve artmis trombopoetik aktiviteli olarak ayrlmistir. Akut
veya kronik lenfoproliferatif hastaliklar, multipl myelom,
akut 16semi, aplastik anemi ve kemik iliginin solid organ
timorleri ile invazyonunda trombopoetik aktivite azalmig
veya normaldir; ITP, dissemine intravaskiiler koagiilasyon-
da (DIK) ise artmistir. Kontrol grubu normal trombosit sayi-
sina sahip saglikli erigkinler ve trombositozu olan erigkinler
ile olusturulmustur. Trombopoetik aktivitesi artmis grupta
RT orani istatistiksel olarak anlamli él¢tde yiksek bulun-
mustur. Seri Slctimlerde ITP'li hastalarda iyilesme sirasinda
trombosit sayisi arttikga TO pozitif RT yizdesinin hizla aza-

larak normale déndugu gézlenmistir. %RT Monteagudo
ve ark. tarafindan 9%1,33 (%1,12-1,54) olarak bulunmustur
(7). Hacthanefioglu tarafindan %3,85+1,99, Chavda ve ark.
tarafindan %11,61 (%3,19-20,01), Abe ve ark. tarafindan
kadinlarda %0,48+%0,32, erkeklerde %0,48+ %0,26, Sal-
vagno ve ark. tarafindan %6,13+%3,09 ve Briggs ve ark.
tarafindan %3,4 (%1,1-6,1) bulunmustur (9, 11, 23-25).

Calismamizda saglikli kontrollerde %RT %3,84+1,96 (me-
dian:%3,2) bulundu. Bu deger yukarida belirtilen ¢alisma-
lar ile benzerdi.

Kienast ve Schmitz'in calismasinda ITP'li hastalarda %RT
%27,1£%11,1 olarak bulunmustur (8). Chavda ve ark.
%23,5£%13,04, Monteagudo ve ark. %33,13 (%26,44-
39,82), Thomas-Kaskel ve ark. %23 (%5-58) bulmustur (7,
9, 15). Hacihanefioglu'nun calismasinda kemik iliginde
normal veya artmis megakaryosit bulunan 24 iTP'li ve 3
hipersplenizmli hastada %RT %16,93+%12,3 bulunmus-
tur (23). Salvagno ve ark. ve Briggs ve ark. ¢calismalarinda
%RT oraninin saglikli kontrollere gore istatistiksel olarak
anlamli diizeyde yiksek oldugunu saptamiglardir (11, 25).

Calismamizda %RT Grup 1'de %31,24+%18,85 (median
%21,7), Grup 2'de %38,28+%26,18 (median %36,2) bulun-
du. Grup 1 ve Grup 2'nin %RT oranlar kontrol grubu olan
Grup 3'e gore anlamli olarak yiksekti (p<0,01). Bu sonug-
lar daha énce bildirilen ¢alismalarla uyumlu bulundu.

Mutlak RT hastanin trombosit sayisi X %RT formuld ile
bulunur. Chavda ve ark. caligmasinda ITP'de mutlak RT
normal kontrollerden hafifce az bulunmustur (9).

Calismamizda mutlak RT sayisina gére gruplar arasinda
anlamli farklilik bulunmadi.

ITP'li hastalarda MPV hakkinda catismali sonuclar vardir
Salvagno ve ark.’nin calismasinda ITP'li hastada MPV sag-
likli kontrollere gore daha yiiksek bulunmustur ve %RT ile
MPV arasinda anlaml bir iliski bulunmustur (11). Kienast
ve Schmitz'in calismasinda da %RT ve MPV iliskili bulun-
mustur (8). Hacihanefioglu'nun calismasinda %RT degeri
ve MPV arasinda anlamli iligki bulunmamustir (23). Calis-
mamizda Grup 1'de ortalama MPV 10,74+1,8%9fL, Grup
2'de 10,27+2,041L ve Grup 3'te 8,72+1,04fL bulunmustur.
Grup 3'teki olgularin MPV duzeyleri Grup 1 (p:0,002) ve
Grup 2'deki (p:0,024) olgularin MPV degerlerinden an-
lamli olarak distktd.

Calismamizda daha 6nce bildirilen calismalarla uyumlu
olacak sekilde %RT ile yas ve cinsiyet arasinda iliski bu-
lunmamustir (8, 23).

Retikilotrombositler kemik iligindeki tromboetik aktivite
ile iligkilidir. Thomas-Kaskel ve arkadaglarinin 2007 sene-
sinde yaptigi calismada RT oraninin %15'in tzerinde ol-
dugu ITP'li hastalarda steroid veya splenektomi ile yapi-
lan tedaviye major cevap gozlenirken, RT oraninin %15'in
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altinda oldugu hastalarda mindr cevap goérildigu ya da
tedaviye cevapsiz kaldiklari gdzlenmistir (15). Cesitli ya-
yinlarda, ITP seyri sirasinda trombopetik aktiviteye gére
%RT olclimlerinin degisim gostermesi, %RT Slciminin
tedavi yaniti ile iliskili olabilecegdi duslincesini olusturmus-
tur (8, 24, 25).

Bu calismada, ITP'li hastalarda %RT diizeyinin saglikli kont-
rollere gére anlamli olarak yiksek oldugu gésterilmistir. Bu
bulgu daha énceki calismalar ile uygunluk géstermektedir.

Grup 1 olarak gosterilen refrakter ITP'li hastalar ile Grup
2 olarak belirtilen yeni tani konan ITP'li hastalarin %RT
duzeyleri arasinda anlamli fark bulunmadi. Grup 1'deki
16 hasta steroid, splenektomi ve Gglincll tedavilerden en
az birini kullanmistir. Refrakter hastalarin simdiye dek uy-
gulanan tim tedavilere direncli olduklar halde %RT du-
zeylerinin yiksek seyrettigi ve yeni tanili hastalarimiz ile
aralarinda istatistiksel anlamli fark olmadigi bulunmustur.

Refrakter hastalarda bircok degisik tedaviye dirence rag-
men %RT dizeyinin yiiksek seyretmesi TP tedavisine
devam etme endikasyonu olarak yorumlandi. idiyopatik
trombositopenik purpura nedeniyle tedavi géren hastalar-
da tedavi cevabi degerlendirilirken trombosit sayisinin en
az 6 ay 50x10%/I'nin Uzerinde olmasi major cevap olarak ka-
bul edilmektedir. Min&r cevap, trombosit sayisinin 6 aydan
kisa stire 50x10%/I'nin Uzerinde olmasi ya da en az 3 ay slre
ile 30-50x10%/I arasinda bulunmasidir (15). Trombosit sa-
yisinin 100x10%/I'nin Gzerinde olmasi tam remisyon olarak
adlandirlmaktadir. Bu hastalarda retikile trombosit orani
normal bulunmaktadir (24). Bu nedenle, %RT iTP tanisi ve
iyilesme fazini belirlemede énemlidir. Ancak, ¢alismamizin
sonuclarina gore, hastaligin refrakter olacagini tedavi on-
cesi %RT Slgimi ile tanimak mimkiin gozikmemektedir.

Bir cok calismada %RT dizeyinin kemik iliginde artmis
trombopoetik hastada ylksek bulundugu tespit edilmis-
tir. Trombopoetik aktivitesi artmis hasta gruplarini kendi
iclerinde karsilastiran bir veri mevcut degildir. Bu nedenle
%RT 6lciminin trombositopenik hastaya yaklasimda ilk
uygulanacak laboratuvar tetkiklerinden biri oldugu séyle-
nebilirse de (25) bu lctim ITP'li hastalara spesifik degildir.

Kemik iligi aktivitesini artiran durumlarda %RT oraninda
artma gorulur ama farkl hastaliklarda ylzde oranlarin
farkli olup olmadigini arastiran bir calisma mevcut de-
gildir. Daha kapsamli calismalar ile ITP'li hastalarda %RT
olciminde belli bir deger araliginin belirlenmesi ve stan-
dardize edilmesi mimkin olabilir.

Calismanin en énemli sinirlamalari, yeni tani konan hasta-
larda tedavi seyri sirasinda seri %RT ol¢imleri yapilarak,
ayni hastada tedavi yanitina gére %RT degisiminin aras-
tinlmamig olmasi ve refrakter hastalarin, tani konuldugu
zamana ait ait %RT &lctimlerinin bulunmamasidir.

Sonucta, calismamizda refrakter ITP'li hastalar ve yeni
hastalarda %RT ol¢limleri yapilmistir. Her iki grupta da
%RT saglikli kontrollere gére anlamli yiksek bulunmus-
tur. Yeni ve refrakter hastalar arasinda fark bulunmamustir.
Refrakter hastalarda %RT olctimlerinin tedaviyi strdirme
karari agisindan yararli olabilecegi séylenebilir. %RT &l¢U-
munin anlamli olarak yiksek bulunmasi tedaviyi strdir-
me endikasyonu olusturmaktadir.

Retikiilotrombosit yiizdesinin dlctimi, ITP'nin akut veya
refrakter olmasini birbirinden ayirt edememektedir. Ref-
rakter ve akut hastalar arasinda %RT acisindan bir fark
gorllse de istatistiki anlamliliga ulagsmamistir. Retikilot-
rombosit ylzdesinin dl¢cimi yeni tani konan hastalarda
trombositopeni etiyolojisini arastirmaya yonelik bir ek
arastirma yontemi olabilir.

Calismamizin sonuglarina gére, %RT dlciminin klinikte
trombositopeni ve ITP tetkikinde noninvazif yardima bir
yontem haline gelmesinin faydali olacagini tahmin et-
mekteyiz.
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OZET

Amag: Giiney Avrupa Gaz ringinin bir parcasini olusturan Turkiye
- Yunanistan Dogalgaz Boru Hatti 297 km uzunlugunda olup, 17
kilometrelik bolimi sualtindadir. Boru hattinin periyodik bakim-
lar yapilmakta olup sualtindaki bakim derin dalis operasyonlar
icermektedir. Calismamizda, bu &zellikli operasyonun medikal
acidan dederlendirmesi amaglanmistir.

Gere¢ ve Yéntem: Dalislar RV DERINSU gemisinde Deep
Offshore firmasinca yapilmistir. Dalislarda alti profesyonel dalgic
gbrev almistir. Daliglar sirasinda hava ve helyum/oksijen gaz
kanigimlar kullanilmistir. Bir basing odasinin hazir bekletildigi
dalis operasyonlarina fakiltemiz tarafindan tibbi danismanlik
hizmeti verilmistir.

Bulgular: 45'i hava, 35'i helyum/oksijen karigsimi ile 58,7 metreye
kadar varan toplam 80 dalis yapilmis; 2 orta kulak sikismasi, bir
frontal sinUs sikismasi ve bir nitrojen narkozu olgusu diginda dali-
sa bagli herhangi bir kaza veya hastalik gelismemistir.

Sonug: lyi planlanmis, uygun donanim kullanarak ve giivenli dalis
kurallarina uygun olarak yapilan dalislarda olasi kaza ve hasta-
lik riskleri ortadan kaldirlabilir. Benzer operasyonlar Glkemizde
nadir yapiimakta olup, konuyla ilgili tibbi referans olusturmasi
agisindan calisma 6nem tagimaktadir.

Anahtar Kelimeler: Derin dalis, karisim gaz dalisi, boru hatti,
tibbi danigmanlk

ABSTRACT

Objective: The Turkey - Greece Natural Gas Pipeline which is
a part of the Southern Europe Gas Corridor is 297 km long - 17
kilometers of which is under the Marmara Sea. Maintenance of
and repairs to the pipeline are carried out regularly. Underwater
maintenance and repair necessitate deep diving operations. The
object of this study is to analyze this remarkable diving operation
from a medical perspective.

Material and Method: The diving operation was performed by
the company Deep Offshore using the RV DERINSU boat. Six
professional divers worked in the Project. Air and helium/oxygen
mixtures appropriate to diving depth were used for breathing gas
and a multiplace chamber was kept on the boat. Medical support
was provided by the Istanbul Faculty of Medicine.

Results: A total of 80 dives of depths up to 58.7 meters were
performed. Forty-five were air dives and the rest were performed
with helium/oxygen mixtures. There were two cases of middle ear
barotrauma, one case of frontal sinus barotrauma and one case
of nitrogen narcosis. No other diving related injury or disease was
reported.

Conclusion: The risk and prevalence of diving related injuries can
be minimized by well-planned operations carried out in compli-
ance with safe diving procedures using appropriate equipment.
Deep diving operations are rare in our country so the present
study may stand as a medical reference for the topic.

Keywords: Deep diving, mixed gas diving, pipeline, medical
consultancy
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GiRig

Turkiye-Yunanistan dogalgaz boru hatti, Avrupa Birligi'nin
INOGATE (Avrupa'ya Ulkelerarasi Petrol ve Dogalgaz Ta-
sinmasi) projesi kapsaminda yer alan Giiney Avrupa Gaz
Ringi'nin dnemli bir parcasini olusturmaktadir. Azerbay-
can’in Sahdeniz bolgesi gazini Yunanistan'a ve Adriyatik
altindan yapilacak baglant: ile italya'ya tasiyacak hattin fi-
zibilite ¢caligmalar 2002 yilinda tamamlanmisg, 2005 yilinda
temeli atilmis ve 2007 yilinda yapimi tamamlanarak gaz
arzina baglanmstir.

Turkiye-Yunanistan dogalgaz boru hatti toplam 297 ki-
lometre uzunlugundadir. Turkiye'de kara hatti 193 km,
Marmara Denizi altinda kalan gegisi 17 km, Yunanistan'da
86,5 km kara hatti ve 450 metrelik Meri¢ Nehri gecisi bu-
lunmaktadir. 17 kilometrelik Marmara Denizi sualti gecisi
Canakkale, Biga ilcesi ile Tekirdag'in Sarkoy ilceleri ara-
sinda yer almaktadir (Sekil 1). Boru hattinin bakimlari pe-
riyodik olarak yapilmakta olup sualtinda bulunan kismin
bakimi BOTAS tarafindan Ustlenilmistir. Borunun bakimi
icin yapilan dalislar Derinsu Sualti Mihendislik firmasina
ait 45 metre uzunlugundaki RV DERINSU isimli arastirma
ve inceleme gemisinden, Deep Offshore firmasi dalgiclar
tarafindan yapilmistir (Resim 1).

ROMANYA

BULGARISTAN

=0 Novorossiysk

Ulkemiz dort tarafi denizlerle cevrili olmasina ragmen
profesyonel dalis faaliyetleri acisindan ¢ok aktif degildir.
Ozellikle derin dalislara ve karisim gaz dalislarina ihtiyac
duyulan projeler olduk¢a nadirdir. Konuyla ilgili medikal
analiz ve bilgi de ulusal literatiirde oldukga azdir. Bu ca-
lismada, Ulkemizde ender yapilan projenin dalis ve dalici
sagligr agisindan analizi yapiimaktadir.

GEREC VE YONTEM

Dalgiglar

Daliglarin timu istanbul Universitesi, Teknik Bilimler Mes-
lek Yuksekokulu, Sualti Teknolojisi mezunu 1. Sinif Dalgig
ve Basing Odasi Operatorlu belgeli 6 dalgi¢ tarafindan
yapildi. Dalgiclara bir dalis proje sorumlusu ve bir dalis
amiri eslik etti. Dalgiglarin timU erkek, yas ortalamalarn
35,0+3,5 yildi. Dalgiglarin beden kitle indeksi (BKi) orta-
lamasi 23,4'ti. Meslek deneyimleri ise ortalama10,2+2,6
yildi. Dalgiclarin tamami medikal olarak dalisa uygunluk
acisindan taranmis ve herhangi bir engel durum saptan-
madigini belirtir belge sahibi idi.

Dalis operasyonlan
Daliglar RV DERINSU gemisine yerlestirilmis Deep Of-
f-shore firmasina ait kanisim gaz dalis takimlar, derin su

__ TORKIYE PETROL VE DOGALGAZ BORU HATLARI "
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Resim 1: Dalislarin yapildigi RV DERINSU gemisi.
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¢

Resim 2: Tum daliglar

7 ’
4

dalig takimlar, sualti gériintiileme ve haberlesme sistemleri
ve dalis sepeti kullanilarak yapildi. Daliglarda Kirby Morgan
firmasina ait Superlite 37 model dalis bashgi ve stand-by
dalgiglar icin ise Band Mask 28 model dalis bashgr kulla-
nildi (Resim 2, 3). Dalinan derinlige goére hava, 85,5/14,5
derin helyum/oksijen karnigimi (Heliox) ve 90 feet'ten (27,5
mt) daha sig derinliklerde 50/50 Heliox solundu. Hava ile
yapilan daliglarda Amerikan Donanmasi, Standart Hava
Dekompresyon Tablolari, Heliox ile yapilan dalislarda ise
Amerikan Donanmasi, Yizey Beslemeli Helyum/Oksijen
Daliglari Dekompresyon Tablolar kullanildi (1). Her dalis
glinli 6ncesinde, o giin yapilmasi planlanan ¢alismalar ile
ilgili bilgilendirme toplantisi yapildi. Her dalis 6ncesinde
ise dalgiclar ile o daligtaki gérevleri detaylica tartigildi. Da-
higlarin bir kisminda su ici dekompresyon yapilirken énemli
bir kisminda basin¢ odasinda ylzey dekompresyonu yapil-
di. Her dalgi¢ glinde en fazla bir kez dalis yapti.

Gemi Uzerinde ylzey dekompresyonu yapmak ve olasi bir
dalig hastaliginin tedavisi icin HyTech firmasina ait ¢ift bol-
meli, 3 kisilik bir dalgi¢ basing odasi bulunduruldu (Resim
4). Basing odasinin ana bdlmesi tim dalis operasyonlari
stresince 50 feet'te basinclanmis olarak hazir bekletildi.
Yuzey dekompresyonu sirasinda dalgiclar 6n bélmede 50
feet derinlige alinarak, ana bélmeye gegmeleri saglandi.

Dalis yapilan bolgede su sicakhigi dipte 13-15°C; su igi
dekompresyon duraginda 11-14°C arasindaydi. Goris
mesafesi derinlik ve giinden glne degisiklik géstermekle
birlikte 3-6 metre arasinda degismekteydi.

dalig sepeti (stag’e) ile yapildi.
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Resim 3: Daliglarda ylzeyden beslemeli derin dalig
takimlari kullanildr.
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Resim 4: Tum daliglarda stand-by bir dalgi¢c ve basing
odasi guvenlik agisindan hazir olarak bekletildi.

Medikal destek

Proje icin istanbul Universitesi, istanbul Tip Fakiiltesi, Su-
alti Hekimligi ve Hiperbarik Tip Anabilim Dali tarafindan
tibbi danigmanlik hizmeti verildi ve daliglar sirasinda Ana-
bilim Dali'ndan bir uzman hekim gemide bulundu. Her
dalis gliniinde dalgiglarin genel saghgdi kontrol edildi. Da-
lislar sirasinda ve sonrasinda dalgiclar olasi dalis hastaligi-
na karsi gozlendi. Tim saglik sorunlari not edildi.

BULGULAR

19 Nisan — 30 Mayis 2019 tarihleri arasinda toplam 80 da-
lis yapildi. Daliglarin 45'i (%56,3) hava 35'i (%43,7) Heliox
dalisiydi. Hava dalislarinin toplam dip zamani 985 dakika,
toplam dalis zamani 2154 dakika iken Heliox daliglarinin
toplam dip zamani 689 dakika, toplam dalig zamani 4748
dakikaydi. Hava daliglarinin maksimum derinlik ortalamasi
39,4+11,2 metre (17,8-48,6 mt); Heliox daliglarinin maksi-
mum derinlik ortalamasi 53,9+4,4 metreydi (32,3-58,7 mt).

Hava daliglarinin 33'G (%73,3) dekompresyon duradi ge-
rektiren daliglardi. Bunlann 20'si su icinde, 13'U basing
odasinda ylzey dekompresyonu seklinde gerceklestirildi.

Heliox dalislarinin ise timi dekompresyon duragi gerek-
tiren daliglar olup hem su icinde, hem de basing odasinda
ylzey dekompresyonu seklindeydi.

Daliglar sirasinda en sik rastlanan saglik sorunu orta ku-
lak barotravmasiydi. Proje daliglarinda bir dalgicta dalisin
baslangicinda, digerinde ylizey dekompresyonu igin ba-
sin¢g odasinda dalarken kulak sikismasi ortaya ¢ikti, ancak
dalislar sorunsuz tamamlandi. Dalis sonrasi yapilan otos-
kopik muayenede timpanik membranlarda hafif hiperemi
bulgular saptandi. Dalgiglara nazal dekonjestan sprey
verildi. Ertesi glin yapilan dalislarda sorun yasanmadi. Bir
dalgicta inisin baslangicinda frontal sinus sikismasi gordl-
dl, ancak daha sonra sinis esitlendi. Dalisin sonrasinda
ve sonraki daliglarda sorun yagsanmadi.

Daliglarda herhangi bir dekompresyon hastaligi belirtisi goz-
lenmedi. Dalgiclar ozellikle uzun dip zamanli ve dekomp-
resyon zamanli Heliox daliglarinda Gsimeden yakinmalarina
ragmen hipotermiye girmediler. Hava ile 48,7 metreye yapi-
lan bir dalista daligin sonuna dogru nitrojen narkozu belirti-
leri ortaya ciktr ancak dalig ve gérev sorunsuz tamamlandi.

TARTISMA VE SONUC

Profesyonel Sualti Adamlar Yonetmeligi'ne gore 30 metre-
den derine yapilan daliglarda ylzeyden beslemeli dalis sis-
temleri kullaniimasi, 40 metreden derine yapilan daliglarda
stage (dalis sepeti) kullaniimasi, 50 metreden daha derine
yapilan dalislarda ise helyum/oksijen karnigimlari ile dalis ya-
pilmasi zorunludur. Yine ayni ydnetmelik uyarinca 40 metre-
den derine yapilan daliglar ile her tirli kangim gaz daligla-
rinda dalis bolgesinde basing odasi, basing odasi operatori
ve sualti hekimi bulundurulmasi zorunlulugu bulunmaktadir
(2). Turkiye-Yunanistan Dogalgaz Boru Hatti Dalis calismala-
rinda tim bu yonetmelik gerekleri yerine getirilmistir.

Normal sartlar altinda inert bir gaz olan nitrojenin, artan
basing ile beraber narkotik ézelligi ortaya cikmaktadir. ilk
metrelerde hipoksi ve alkol alimina, daha derinlerde ise
anesteziklerin ve halusinojenik ilaglarin etkisine benzer
belirtiler veren bu durum nitrojen narkozu olarak adlandi-
rilmaktadir. Soguk ve bulanik sularda, agir is yika varhigin-
da nitrojen narkozunun arttigi distnilmektedir. Narkoz
ile kognitif fonksiyonlarda belirgin bozulma izlenmekte
ve el becerilerinde bozulma olmaktadir (3). Bu durum,
ozellikle dalgicin bireysel performansinin 6nemli oldugu
mevcut projedeki gibi goérevlerde dezavantaj olusturur.
Guvenli dalig kurallar geregince rekreasyonel tipli dalig
bu nedenle 30 metre derinlik ile sinirlandinlmistir. Yizey
beslemeli profesyonel daliglarda ise 50 metreye kadar
hava ile daliglara izin verilmektedir. Bu derinlikten asagi-
daki derinliklerde narkotik potansiyeli dustik helyum gazi
karisimlarinin solunum gazi olarak kullanilmasi zorunluluk-
tur. Belirlenmig derinlik limitleri altinda kalinsa da narkoz
olusabilme riski vardir (4). Diger yandan tecribeli ve egi-
timli dalgiclarda narkoz belirtileri olsa bile, dnceden tim
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ayrintilan ile belirlenmis bir gérev varsa, bunu sorunsuz
tamamlayabildikleri gérilmustir. Proje sirasinda yalniz-
ca bir dalgigta bir dalig sirasinda (1/80) narkoz belirtileri
gorllmustir. Bu, benzer hatta daha s1§ derinliklerde ya-
pilmis calismalarla karsilastinldiginda beklenenden disik
bir orandir (5). Her dalis gini dncesi yapilan bilgilendir-
me toplantilari ve her dalis 6ncesi beklenen gérevin dal-
gi¢ ile detayl sekilde tartigilmasinin narkoz ile ilgili sorun
yasanmamasinda etkili oldugu dustndlebilir.

Ote yandan artan derinlik ile birlikte parsiyel basinci artan
oksijen de toksik hale gelmektedir. Bu nedenle dip kari-
sim gaz icerisinde oksijenin parsiyel basincinin 1,3 ATA'nin
Uzerine ¢cikmasina izin verilmez. Boylece derinlige bagl
olarak 90/10 Heliox (%90 Helyum-%10 Oksijen) ile 60/40
Heliox (%60 Helyum- %40 Oksijen) arasinda kalan kari-
simlardan biri secilir (1). Calismamizda, 50 metreye kadar
olan derinlikler icin hava; 50 metreyi gecen derinliklerde
ise %85,5 helyum-%14,5 oksijen karigimi kullanilmistir. Bu
dip kangimi ile bir yandan nitrojen narkozu, bir yandan
da oksijen toksisitesi riskleri ortadan kaldirlmistir. Cikig
sirasinda ise 90 feet'ten (27,5 mt) daha si§ derinliklerde
ylzeye kadar 50/50 Heliox solundu. Bdylece bir yandan
oksijenin parsiyel basinci arttinlarak dip gazinin %14,5
olan oksijen basincinin yol acacagi hipoksi riskinden, bir
yandan da vicuttan helyum atimi hizlandirlarak dekomp-
resyon hastaligindan korunulmasi saglanmustir.

Dekompresyon duraklarinin bir kisminin veya timinin
basing odasi icinde oksijen solutularak yapilmasi “yiizey
dekompresyonu” olarak adlandirilir. Bu dekompresyon ti-
rinde dalgig su icinde 40 feet (12 mt) ve daha derin dekom-
presyon beklemelerini yaptiktan sonra daha sigda yapma-
si gereken beklemeleri atlayarak bir dakika icinde ylzeye
gelir, en fazla 3,5 dakika i¢inde dalig giysilerini ¢ikararak
basing odas! icine girer ve burada 50 feet'e (15 mt) daldi-
rilarak %100 oksijen solumaya baslar. Yaptigi dalisa gére 5
dakikalik hava molalari ile boltnen 30 dakikalik oksijen so-
luma periyotlan ile dekompresyonunu tamamlar (1). Yuzey
dekompresyonun, DH acisindan fazladan riski olmadidi ve
glvenli oldugu bagka calismalarda da bildirilmistir (6).

Yizey dekompresyonunun dalgic acisindan bircok
avantaji bulunmaktadir: dalgicin su icinde gecirdigi
stre kisalir, glvenligi artar, soguk su daliglarinda hi-
potermi riskini ortadan kaldirnr, dalgali denizlerde de-
kompresyon i¢in guvenli dalis derinligi saglanamazken
basing odasinda dekompresyon duragi derinligi sabit
tutulur, eger medikal tedavi gerekirse bu mimkin hale
gelir. Ayrica dalgicin dekompresyonu sirasinda geminin
seyir yapabilmesi ve diger su ici faaliyetlerin yuritilme-
si gibi operasyonel avantajlari da vardir. Hatta ortamda
ikinci basing odasi varliginda, ylzey dekompresyonu
yapmakta olan dalgicin basing odasindan ¢ikmasi bek-
lenmeden diger dalis baslayabilir ve ¢alismalar ara ver-
meksizin strdurdlebilir (1).

Ote yandan ylizey dekompresyonu uygulamasi icin ba-
sin¢g odasi ve deneyimli personel gibi bircok gereklilik
bulunmaktadir. Su icinde 40 feet terkten basing odasinda
50 feet'te oksijen solumaya baslayana kadar gecen sure
5 dakikay gectigi takdirde daha uzun sure ylzey dekom-
presyonu, hatta tedavi tablosu uygulama zorunlulugu
bulunmaktadir. Bu durum personelin deneyimli olmasini
zorunlu kilmaktadir.

Genel olarak daliglarda en sik rastlanan sorun orta kulak
barotravmasidir (7). inis sirasinda basing artisi ile orta ku-
lak i¢inde bulunan kapali hava hacmi Boyle Gaz Kanunu
uyarinca kig¢llmek zorundadir. Bu hacim degisikligini 6n-
lemenin yolu &staki kanali araciiiyla orta kulaga hava
yollamaktan gecer. Dalgiclar tarafindan kulak esitleme/
kulak agma olarak tanimlanan bu islem yutkunma veya
Valsalva manevrasiyla gerceklestirili. Ostaki kanalinin
herhangi bir sebebe dayanan disfonksiyonu halinde ku-
lak esitlenemez ve orta kulak i¢ine kanamadan timpanik
membran rlptirine kadar varan barotravmalar ortaya
cikar. Benzer mekanizma ile gerceklesen paranazal sinis
barotravmalarn da siklik agisindan orta kulak barotravma-
larini izler (8-10).

Suyun 6zgil 1sisi havaya gore bin kat, isi iletim hizi 25
kat daha fazla oldugdu icin dalislar sirasinda hipotermi bir
sorun olusturabilir. Hipotermi ile el becerileri ve kognitif
fonksiyonlarda bozulma olabilir; bu da proje giivenligi aci-
sindan risk olusturur. Bu nedenle dalgiclar yalitim saglayan
islak elbise ya da vicutlarinin su ile temasini tamamen or-
tadan kaldiran kuru tip elbise kullanirlar. Artan derinlikte
solunan gazin yodunlugunun artmasi, normal sartlarda s
kaybi yolu olarak ihmal edilen solunum yolundan isi kay-
bini dnemli hale getirir. Solunum yolundan isi kaybi hem
konveksiyon hem de evaporasyon ile gergeklesir. Nitrojen
gibi diger inert gazlara oranla isi transfer 6zelligi daha faz-
la olan helyum karigimi ile yapilan dalislarda hipotermi riski
belirgin olarak daha yiiksektir (11). Ozellikle uzun siireli,
derin heliox dalislarinda dalgiclara ek isitma yéntemleri
uygulanmasi gerekebilir. Proje stresince dalis streleri bir
saati bulmasina ragmen islak elbise ile dalis yapan dalgic
da dahil hi¢bir dalgigta hipotermi belirtisi olugsmamistir.

Sonug olarak, iyi planlanmis, uygun donanim kullanarak
ve glvenli dalis kurallarina uygun olarak yapilan dalislar-
da olasi kaza ve hastalik riskleri ortadan kaldinlabilir. Bu-
radaki gibi derin dalis ve karisim gaz daliglar Glkemizde
ender olarak yapilmaktadir. Bu nedenle calismamiz bu
projelere medikal yaklagim konusunda katki saglamakta
ve referenas olusturmasi acisindan énem tagimaktadir.

Tesekkiir: Botas Genel Midurligi’ne, Derinsu Sualti Mihendis-
lik firmasina, DeepOffshore firmasina, Dalig Amiri Sayin Zalkaf
Gunes'e ve Dalis Proje Sorumlusu Sayin Nurhan Tersakyan’a do-
Jalgaz hatti bakim calismasi esnasinda bu medikal analizi yap-
mamiza firsat sunduklari icin tesekkir ederiz.
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OZET

Meslek hastaliklar, is yerinde fiziksel, kimyasal, biyolojik ve psi-
kolojik etkenlerle karsilasan calisanin kisisel 6zelliklerine bagh
olarak gelisen gecici veya sUrekli hastaliklardir. Tamamen &nlene-
bilir hastaliklardan olan meslek hastaliklari, beslenme aliskanligi,
genetik varyasyonlar, sigara ve alkol kullanimi, obezite gibi bir cok
faktére bagdli olarak ortaya ¢ikmaktadir. Meslek hastaliklara karsi
duyarlilikta popUlasyondaki kisisel farkliliklarin belirlenmesini sag-
layan hastaliga yatkinlik nedeni olan genetik polimorfizmlerin bir
kismi hastalik riskini arttirirken, bir kismi da azaltabilmektedir.

Bu derlemenin amaci; meslek hastaliklarina yatkinlikla ilgili gene-
tik polimorfizm profilleri kullanilarak genlerin ve polimorfizmlerin
belirlenmesiyle hastaliklara yatkinlik taramasi yapilmasinin ve
hastalarin genotipine uygun bireysel tedavi seceneklerinin gelis-
tirilmesinin olasi yararlarini arastirmaktir.

Genel populasyondaki yiksek prevalanslar nedeniyle, cevresel
risklere duyarlihd belirleyen genetik polimorfizmler, isyerinde
ortaya ¢ikan spesifik risklerin belirlenmesiyle mesleki hastaliklarin
tespitine buyuk katki saglayabilirler. Korunma 6nlemleri yeterin-
ce alinmayan is yerlerinde, genetik olarak yatkinlik tasiyan kisi-
lerde, duyarlilastirici 6zellik tagiyan etkenlerle yogun ve uzun si-
reli temasta riskin artacadi agiktir. Isyerinde genetik duyarliliklari
arastiran calismalar, hastaligin etiyolojisinin, ézellikle de cevreye
duyarli genlerin belirlenmesini; maruz kalma acisindan hassas alt
popllasyonlarin tanimlanmasini; genetik duyarliidi géz éniinde
bulundurarak mesleki maruz kalma sinirlarinin belirlenmesinde
faydali veriler saglamaktadir.

Genetik duyarlilik polimorfizmlerinin hastalik riskini belirlemede
acik bir rolt olsa bile, calisma ortamlarindaki genis Slcekli gene-
tik taramanin degeri, etik ve sosyal kaygilar nedeniyle sinirli kal-
maktadir. Bu nedenle, isyerlerinde blyik 6lcekli genetik tarama
yapilmasi su anda dnerilmemektedir.

Anahtar Kelimeler: Genetik polimorfizm, meslek hastaliklari,
glriltiye bagli isitme kaybi, kursun zehirlenmesi, pnémokonyoz

ABSTRACT

Occupational diseases are transient or permanent and com-
pletely preventable diseases that occur due to many factors
(feeding habits, genetic variations, obesity etc) that develop de-
pending on the personal characteristics of the employees who
encounter physical, chemical, biological and psychological fac-
tors at work. Some of the genetic polymorphisms may increase
the risk of disease while others may reduce it.

The aim of this review is to investigate the possible benefits of
susceptibility screening for diseases by identifying genes and
polymorphisms, using genetic polymorphism profiles related to
occupational disease susceptibility, and developing individual
treatment options appropriate to the genotype of the patients.

Genetic polymorphisms that determine susceptibility to envi-
ronmental risks can contribute greatly to the identification of oc-
cupational diseases by identifying specific risks in the workplace.
It is evident that the risk of intense and prolonged contact with
sensitizing agents will increase in genetically susceptible individ-
uals. Studies investigating genetic susceptibilities in the work-
place determine the etiology of the disease, environmentally
sensitive genes and identify sensitive subpopulations; providing
beneficial data for determining occupational exposure limits
considering genetic sensitivity.

The value of large-scale genetic screenings in work environ-
ments remains limited due to ethical and social concerns. There-
fore, large-scale genetic screening in workplaces is not currently
recommended.

Keywords: Genetic polymorphism, occupational diseases,
noise-induced hearing loss, lead poisoning, pneumoconiosis
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GiRiS

Calisma ortaminda calisanlarin sagligini olumsuz etkile-
yebilecek risk etmenlerinden calisanlari korumayr amag-
layan “is Saghgi ve Giivenligi” calisma hayatinin ayrilmaz
bir parcasidir. Bu dogrultuda, cagdas Is Saghg ve Giiven-
ligi yaklagimi olarak ¢alisma ortaminda risk etmenlerinin
belirlenmesiyle birlikte saglik ve givenlik acisindan risk
degerlendirmesinin yapilmasi, koruma ve 6nlem tedbir-
lerinin tespit edilerek uygulanmasi ve bu konuda calisan-
larnin bilgilendiriimesi gerekmektedir. Calisma hayatindan
calisanin saghdina kadar en 6nemli olumsuz faktérlerden
biri is kazalar digeri ise meslek hastaligidir (1).

Meslek hastaliklar, sadece tek bir kosula bagh olmayip
ilaglar, sigara ve alkol kullanimi, beslenme, genetik var-
yasyonlar, obezite gibi bir cok faktérin birlikte etki ettigi
vakalardir. Timuyle dnlenebilir hastaliklar grubunda yer
alan meslek hastaliklarinin, halk saghgr ve Glke saglk po-
litikalarindaki yeri olduk¢a 6nemlidir. Korunma ve 6nleme
tedbirlerinin yeterli dizeyde oldugu Ulkelerde, meslek
hastaliklarinin gérilme oraninda azalma gdézlenmektedir
(1). Isyeri ortaminda bulunan faktérlerin etkisi ile ortaya
cikan hastaliklar ‘Meslek Hastaliklar’ olarak tanimlanmak-
tadir. Ayrica, zararl bir faktérle bundan etkilenen insan

Tablo 1: Turkiye'de meslek hastaliklar siniflandirmasi

Gruplar Hastaliklar

A Grubu  Kimyasal maddelerle olan meslek hastaliklari

B Grubu Mesleki cilt hastaliklar

C Grubu Pnémokonyozlar ve diger mesleki solunum
sistemi hastaliklari

D Grubu Mesleki bulagici hastaliklari

E Grubu Fiziksel etmenlerle olan meslek hastaliklari

bedeni arasinda, yapilan ise spesifik bir neden-sonug ilis-
kisi ortaya koyabilen hastaliklar grubu arasinda yer almak-

tadir (2).

Benzer mesleki maruziyetlere sahip toplumdaki bir grup
arasinda, toplumun geri kalanindan daha ylksek bir
oranda ortaya c¢ikan rahatsizliklara meslek hastaliklar
denilmektedir. Meslek hastaliklari, sagdlik sistemlerinde,
toplumdaki isciler ve ailelerde énemli harcamalarin yapil-
masina yol agmakta, ayni zamanda Uretkenlik ve is kapasi-
tesinde azalmaya neden olmaktadir. Herhangi bir meslek
hastaligr biyolojik, fiziksel, kimyasal olmak tzere mesleki
risk faktorlerine maruz kalmanin bir sonucu olarak erken
asamada ortaya ¢ikmaktadir (3).

Tirkiye'de Sosyal Sigorta Sadlik islemleri Tiiziigii ve Ca-
lisma Glicli ve Meslekte Kazanma Giicli Kaybi Tespit ls-
lemleri Yonetmeligi'nde yer alan Meslek Hastaliklar Lis-
tesine gore meslek hastaliklan bes kategoriye ayrilmistir.
A, B, C, D, E gruplan Tablo 1'de tanimlanmistir (4). ILO
Meslek Hastaliklan Listesinde (2010) ise meslek hastalik-
lari dort kategoride toplanmistir (Tablo 2) (5).

Genetik duyarliliklar, 6zellikle cevresel ve mesleki risklerle
birlikte, saglik sorunlarinin ortaya ¢ikmasinda etkili olabil-
mektedir. Laboratuvar teknolojilerindeki gelismeler, son
yillarda aday genlerin genetik polimorfizmlerine odakla-
nan meslek hastaliklar ile iligkili ¢cevresel agidan duyarli
genlerin  duyarliliginin arastinimasini  kolaylagtirmistir.
Genel popilasyondaki ylksek prevalanslari nedeniyle,
cevresel risklere duyarliligi belirleyen genetik varyantlar,
isyerinde ortaya cikan spesifik risklerin belirlenmesinde
mesleki hastaliklarin gelisimine buytk katki saglayabilir.
insan genetigindeki ve risk degerlendirmesindeki gelis-
melerle birlikte mevcut arastirmalar, genetik ve cevresel
faktorler arasindaki etkilesimlerin hastalik riski agisindan
kritik Sneme sahip oldugunu gdstermistir (6).

Tablo 2: ILO meslek hastaliklari listesine gére meslek hastaliklar siniflandirmasi

Meslek hastaliklan

Is faaliyetlerinden kaynaklanan ajanlara maruz kalmanin
neden oldugu meslek hastaliklar

Hedef organ sistemine gére meslek hastaliklar

Mesleki kanserler

Diger hastaliklar

Siniflandiriimasi

e Kimyasal ajanlarin neden oldudu hastaliklar

e Fiziksel ajanlarin neden oldudu hastaliklar

¢ Biyolojik ajanlar ve bulasici veya paraziter hastaliklar
e Solunum hastaliklar

e Cilt hastaliklari

o Kas-iskelet sistemi hastaliklari

e Zihinsel ve davranigsal bozukluklar

* Asbest, Benzidin ve tuzlar, Bis-klorometil eter (BCME),
Benzen, lyonize radyasyon vb. ajanlarin neden oldugu
kanserler

® Miners’ nystagmus
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Tum calisanlar, cevredeki cesitli tehlikeli ajanlara ve kim-
yasallara maruz kalmaktadir. Bu gevresel hasarlarin olum-
suz etkilerini en aza indirgemekte cesitli genetik yolakla-
rin rol oynadidi dustinilmektedir. Cevreye duyarli genler
olarak tanimlanan bu yolaklarda eksprese edilen genler,
yolagin degisen etkinlidi ile iliskili olabilecek kalitsal de-
Giskenlik gostermektedirler (7).

Bu derlemenin amaci; Tirkiye'de meslek hastaliklarina
neden olan etkenlerin genetik polimorfizmlerle olan ilig-
kisi ve hastaligin gidisatina yonelik etki mekanizmalarinin
arastinlmasidir. Bu dogrultuda, meslek hastaliklari sinif-
landirmalar arasindan A, C ve E grubu meslek hastaliklar
degerlendirilmis ve bu hastaliklarin genetik alt yapilar
ortaya konmustur.

A Grubu: Kimyasal maddelerle olan meslek hastaliklari
Kursun (Pb), insanlar icin saglik riski olusturan, yaygin ola-
rak kullanilan agir bir metaldir. Bu nedenle, Pb zehirlen-
mesi, Pb ile iligkili endUstrilerdeki isciler icin mesleki bir
tehlikedir. Kan-kursun seviyeleri (B-Pb) ve bir dereceye
kadar Uretra-kursun seviyeleri (U-Pb), kursun maruziyeti
ve riski acisindan en cok kullanilan élcutlerdir. Kandaki
Pb'nin ¢codu, d-aminolevulinik asit dehidrataza olan yuk-
sek afinitesinin bir sonucu olarak eritrositlerde bulunur.
insan ALAD (porphobilinogen sentaz, PBGS) enzimi, kro-
mozom 9934 Uzerinde tek bir gen tarafindan kodlanan
polimorfik bir enzimdir. ALAD geninin (rs1800435) kodla-
ma bdélgesinde yer alan G — C transformasyonu, 59. ami-
no asitteki pozitif yukli bir lizinin (Lys) notr bir asparajin
(Asn) ile yer degistirerek, ALAD1 ve ALAD2 olarak sinif-
landirilan iki ortak allel ve ALAD1-1, ALAD1-2 ve ALAD2-
2'den olusan g ayr izoenzim fenotipiyle sonuglanir (8).

Pb, codu sektdrdeki en dnemli atiklardan biridir ve insan
organ ve sistemlerinde tehlikeli etkilere yol acar. Aras-
tirmalar, kursunun serumdaki ve organlardaki mikroRNA
(miRNA) ekspresyonundaki degisikligi tetikleyebildigini
gostermistir. Zhang H ve arkadaslari, miRNA dizenleyici
genlerdeki polimorfizmlerin kursuna maruz kalma riski ile
iliskili olup olmadigini arastirmiglardir. 113 kursuna duyar-
li ve 113 kursuna direncli Cinli iscide yedi tek nikleotid
polimorfizmini (SNP) genotiplendirmislerdir. XPO5 ekzo-
nundaki sadece bir SNP (rs2257082), kursun zehirlenmesi
(T aleline kiyasla C alelinde p=0,022, géreceli olasiliklar
orani (OR)=1,63, %95 gliven araligi (Cl)=1,07-2,47) ile an-
lamli sekilde iliskili bulunmustur. rs2257082 polimorfizmi,
kursuna direncli ve kursuna duyarli populasyonlari ayirt
etmek ve daha spesifik ve kesin énlemler almak igin kul-
lanilabilecektir (9).

Kursun zehirlenmesi multifaktériyel bir hastalik olarak ka-
bul edilmistir ve oksidatif stresin dizensizligi bu hastalik
icin cok dnemli bir patojenik faktor olarak sayilmaktadir.
Yapilan son calismalara gore, IncRNA HOTAIR'In degisti-
rilmis oksidatif stres seviyesi, hlcre proliferasyonu, hicre
déngust ilerlemesi ve apoptoz ile ilgili oldugu bildirilmis-

tir. Lin C ve arkadaslar, HOTAIR geninin rs7958904 po-
limorfizminin kursun zehirlenmesine duyarlilik ile anlamli
bir sekilde iliskili oldugunu tespit etmislerdir. Sonuglar,
rs7958904 G allelinin, C allel ile karsilastinldiginda koru-
yucu etkilerinin oldugunu gdstermektedir (10).

Xiu Rong Q ve arkadaslari, kursuna maruz kalan iscilerde,
Gc MALATT SNP (rs11227209, rs3200401 ve rs619586) ile
kan kursun seviyeleri (KKS) arasinda genetik iliskilendirme
analizi yapmuglardir. Elde ettikleri sonuglardan, rs3200401
SNP'nin KKS'lerini kritik derecede etkileyebilecegini gos-
termislerdir. Ozellikle, heterozigot CT genotipli denek-
lerin ortalama KKS'lerinin homozigot CC genotipli de-
neklerden daha yiksek olabilecegini ortaya koymuslardir
(11).

Sobhi Siha M ve arkadasglari, Misir'daki mihimmat fabrika-
sinda calisan 50 iscinin hematolojik parametreler ve bob-
rek fonksiyonlar Gzerine kursun maruziyetinin olasi etkile-
rini ve etki degistirici olan aminolevulinik asit dehidrataz
(ALAD) G177C polimorfizminin etkilegimini arastirmiglar-
dir. ALAD1-1 ve ALAD1-2 genotiplerine sahip calisanlar
arasinda kan kursun seviyesi, hematolojik parametreler
ve bdbrek fonksiyonlar agisindan énemli farkliliklar tes-
pit etmislerdir. Bu calismayla, ALAD G177C gen polimor-
fizminin kandaki kursun kinetigini degistirebilecegini ve
nefrotoksisite ve hematotoksisitenin biyolojik belirleyicisi
olabilecegini ortaya koymuslardir (12).

N, N-dimetilasetamid (DMAc) mikemmel dipolar ¢dzlci
ozellikleri nedeniyle politiretan ve akrilik recine endust-
rilerinde yaygin olarak kullanilan glgli bir organik ¢ozi-
cudir. DMAc, solunum veya cilt yoluyla emilir ve N-meti-
lasetamid asamali bir demetilasyon yoluyla karacigerde
metabolize edilebilir. DMAc metabolizmasina sitokrom
PA50 2E1 (CYP2ET)'in katildigi ve reaktif oksijen tirlerinin
(ROS) uretiminin eslik ettigi belirlenmistir. ROS, hiicresel
DNA, proteinler ve lipitlere zarar verebildigi gibi DMAc
ile tetiklenen karaciger hiicrelerinin apoptozisinde bir in-
dukleyici olarak fonksiyon gosterdigi tespit edilmistir (13).

Song X ve arkadaslari, DMAc kaynakli anormal karaciger
fonksiyonuna sahip 108 is¢i ve normal karaciger fonksiyo-
nuna sahip 108 isciyle yapmis olduklari calismada, Cin po-
pulasyonundaki CAT (rs564250, rs769214 ve rs7943316),
hOGGT1 (rs2072668 ve rs159153) ve XRCC1 (rs25487 ve
rs1799782) genlerindeki polimorfizmlerin, DMAc ile in-
diklenmis anormal karaciger fonksiyon duyarllid ile ilis-
kili olup olmadigini aragtirmiglardir. DMAc<10 yil, DMAc
<5mg/m*e maruz kalan, hi¢ sigara igmeyen ve hic icki
kullanmayan CAT rs769214 GA/GG genotipi olan érnek-
lerin alt gruplarinda belirgin bir sekilde, anormal karaci-
ger fonksiyon riski azalmistir. CAT rs769214 (-844G>A)
polimorfizminin, Cin popllasyonunda DMAc kaynakli
anormal karaciger fonksiyonuyla iligkili olabilecedi goste-
rilmistir (13).
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N, N-Dimetilformamid (DMF), suyla ve codu organik
¢oziclyle kansabilen renksiz bir sivi organik ¢ozicudur.
DMF, endustride, ozellikle sentetik deri ve recinelerin
dretiminde yaygin olarak kullanilmaktadir. Tong Z ve ar-
kadaslarinin yapmis olduklar olgu-kontrol calismasinda
hOGG1, XRCC1 ve APET polimorfizmleri arasindaki bag-
lantilar, DMF'nin neden oldugu anormal karaciger fonksi-
yon riski agisindan arastinlmistir. APET rs1760944 TG / GG
genotiplerinin, APET rs1760944 TT genotipine kiyasla,
DMF kaynakli anormal karaciger fonksiyon riskini dnemli
dl¢lde azalttigr gosterilmistir (14).

Nomiyama T ve arkadaslar, Japon iscilerinde *1C/*1D
CYP2ET insersiyon polimorfizminin dederlendiriimesinde
DMF maruziyetinin biyolojik agidan dnemini incelemisler-
dir. CYP2E1 insersiyon polimorfizminin, alkol alimindan
sonra veya vicut kitle indeksi gz éntinde bulundurul-
dugunda N-metilformamid seviyesi Uzerine etki etmedi-
gi belirlenmistir. CYP2ET insersiyon polimorfizmi, Griner
N-metilformamid dl¢imi neticesinde DMF'ye maruziyet
acisindan dnemli bir biyolojik belirleyici olarak gorilme-
mistir (15).

Yaygin olarak kullanilan endustriyel bir kimyasal olan
benzen, kanserojen bir maddedir. Benzen, kendi
metabolitleri, kinonlar ve reaktif oksijen tirleriyle
(ROS) ters etkiye neden olmaktadir. Benzen'in reaktif
ara maddeleri, DNA ve proteinler dahil olmak Uzere
makromolekillere kovalent olarak baglanarak DNA ekleri
olusturabilir ve tek veya cift iplikli DNA hasarina neden
olabilir. DNA onarim mekanizmalarinin benzen kaynakli
DNA hasarini hafifletme kapasitesine sahip bireysel
varyasyonlar, Cin'de giderek artan bir meslek hastaligi
olan kronik benzen zehirlenmesine (KBZ) karsi bir ¢ézim
yolu olabilir. Xue P ve arkadaglarinin yapmis olduklar
calismanin bulgular, XRCCT1'in rs25487 ve rs1799782
polimorfizmlerinin = bir  bireyin  KBZ'ye duyarliligina
katkida bulunabilecegini ve gecerli biyobelirtegler olarak
kullanilabilecegdini gdstermistir (16).

Benzene mesleki olarak maruziyet, 16semi, anemi, |6ko-
peni ve trombositopeni ile iliskilendirilmistir. insanlarda
benzen toksisitesine karsi genetik duyarlilik, benzeni
metabolize eden genlerdeki degisikliklerle iliskili olabilir.
Amin Nourozi M ve arkadaslarinin yapmis olduklar ¢alis-
mada, GSTP1, GSTM1, GSTT1 ve CYP2ET gen polimor-
fizmlerinin bir petrokimyasal tesisin caliganlan arasinda
benzenin olumsuz etkilerine duyarlihigi etkileyip etkile-
medigini arastirmiglardir (17).

Lojistik regresyon analiz sonucuna gore, null GSTTT geno-
tipine sahip deneklerde, GSTTT genotipinin pozitif olanla-
ryla karsilastinldiginda hematolojik bozukluklar agisindan
anlamli olarak daha yuksek riske sahip olduklar gésteril-
mistir (OR 2,1, %95 Cl= 1,23-3,56). Bununla birlikte, hem
null GSTT1 hem de GSTM1 genotipleri olan denekler,
GSTT1ve GSTM1 genotipleri pozitif olan deneklere kiyas-

la hematolojik bozukluklar agisindan anlamli olarak daha
yUksek risk tagimaktadirlar (OR 2,35, %95 Cl 1,14 -4,8). Ca-
lisma sonuclar, null GSTT1 veya hem null GSTT1 hem de
GSTM1 genotiplerini taslyan bireylerin daha yuksek risk
tasidigini ve benzen kaynakli hematolojik hastaliklara karsi
daha duyarli olduklarini géstermistir (17).

C grubu: Pnémokonyozlar ve Diger Mesleki Solunum
Sistemi Hastaliklari

Pnémokonyoz, dinya capinda ozellikle Cin'de gérilen
ciddi bir is saghgr kaygisidir. 2013 yilindaki verilere gore,
%50'nin lUzerinde kémir madenciligi faaliyetleri ile glc-
[G bir iligkiye sahip olan toplam 23,152 meslek vakasinin
%87,72'sini pnémokonyoz olusturmaktadir. Baslangicta
silikozisin bir ¢cesidi oldugu dustintlen kémur isgisi pné-
mokonyozu (KIP), en yaygin mesleki solunum hastalikla-
rindan biridir. KiP. solunan kémiir ve silika tozlarinin birik-
mesinden kaynaklanan, uzun sureli akciger inflamasyonu
ve genellikle ilerleyici fibrozise yol acan fibrotik noddler
lezyonlarla karakterize olan olimcil ve tedavi edileme-
yen fibrotik akciger hastaligidir (18).

Glukokortikoid kaynakli timér nekroz faktérl (TNF) re-
septorle iliskili protein (TNFRSF18 olarak da adlandirilan
GITR), TNFR super ailesine ait bir kostimilatér molekdl-
dir. CD4'T,, hiicrelerinde yliksek seviyelerde ve istirahat
halindeki CD4 +T_ hiicrelerinde disuk seviyelerde ifade
edilir, ancak T4 hiicre aktivasyonu Uzerinde yukari regu-
le olmaktadir. GITR'nin genetik varyasyonlari, farkli klinik
sonuglara ve KiP duyarliliina neden olabilir. Wu B ve ar-
kadaslar, bir Cin poptlasyonunda GITR'deki fonksiyonel
polimorfizmler ile KIP riski arasindaki iliskiyi incelemis-
lerdir. Hucre cogalmasini ve farklilagmasini dizenleyen
ve genlerin ekspresyonunu yukari regiile eden C/EBP.C/
EBP proteinleri gibi transkripsiyon faktorleri ve DNA di-
zileri arasindaki baglanmayi etkileyen rs3753348 mutas-
yonunu bulmuslardir. GITR rs3753348 polimorfizminin
KiP'in gelisiminde ve duyarliiginda rol oynayabilecegini
tespit etmislerdir. GITR, endotel hicreleri ve makrofajlar
dahil antijen sunan hicrelerde (APC'ler) eksprese edilen
GITR'nin ligandi (GITRL) ile tetiklenir. GITR'nin GITRL ile
etkilesimi, konvensiyonel T hiicre yanitlarini yukari regile
edebilirken Treg supresor aktivitesini asagi reglle edebi-
lir ve boylelikle otoimmn yanit ve imminolojik toleransin
bozulmasina neden olabilir (18).

Kromozom ép Uzerinde bulunan ve kronik inflamasyon
ile baglantili olan interldkin 17A (IL-17A), komur iscileri
pndmokonyozunda énemli bir aday gendir. IL-17A, hiic-
re disi patojenlere karsi konak savunmasi icin dnemlidir
ve notrofilleri ve diger sitokinleri toplayarak siddetli inf-
lamatuar yanitlara yol acabilir. IL-17A, klasik Th1 ve Th2
hicrelerinden farkli olan Th17 hiicreleri, CD4+ T yardimci
(Th) hicrelerinin alt kiimesi tarafindan Gretilir. Bu nedenle,
IL-17A, hem dogal hem de adaptif bagisikliklarda dnemli
bir rol oynar. idiyopatik pulmoner fibroz (IPF) hastalarinin
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bronkoalveolar lavajinda ve bleomisin (BLM) ve IL-1f'e
maruz kalan akciger dokularinda IL-17A seviyelerinde ar-
tig gosterilmistir. Han R ve arkadaslarn, dort ortak SNP'nin
(rs2275913, rs3748067, rs4711998, rs8193036) IL-17A ge-
nindeki rolind arastirmak icin bir vaka-kontrol calismasi
yapmislardir ve bu dort SNP ile toza maruz kalma yil, ti-
ttin kullanimi ve KiP'in evreleri arasindaki iliskiyi degerlen-
dirmiglerdir. rs3748067 G>A ve rs8193036 C>T polimor-
fizmlerinin KIP riskini azalttigini tespit etmislerdir. Han R
ve arkadaslarinin elde ettikleri sonuclar, KiP icin diistik risk
altindaki bireylerin belirlenmesine yardimei olabilir (19).

NF-alfa ve IL1, KiP'deki inflamasyon ve fibrozis strec-
leriyle ilgili major sitokinlerdir. Ates | ve arkadaglarinin
yapmis olduklar calismada, Turk kémir iscilerinde ve
KIP hastalarinda homozigot allel ve kiiciik varyant allel
tastyicilarinin kan monositlerinden bazal, lipopolisakkarit
ve kdmir tozu kaynakli sitokin salinimi Gzerindeki TNFA,
ILTA, IL1B and ILTRA gen varyasyonlarini arastirmiglardir.
TNF-alfa tretiminin varyasyonunda TNFA 238 ve 308'deki
polimorfizmlerin sorumlu oldugu 6ne strtlmustir. Ca-
lisma sonuclarina gére; TNFA 238 gen polimorfizmi KiP
gelisiminde risk faktord olarak tespit edilmistir. TNFA 308
varyantinin herhangi bir dnemi bulunmamaktadir. Ayrica,
Ates | ve arkadaslari, monositlerden TNF-alfa ve IL1 sito-
kinlerinin salinmasinin, saglikli calisanlara kiyasla KiP has-
talarinda anlamli derecede arttigini belirlemislerdir (20).

KiP, ekstraseliler matriks remodellingdeki anormallikler
ile birlikte akciger dokularinda anormal matriks metal-
loproteinazlarla iligkilendirilmistir. Matris metalloprotei-
nazlarin (MMP), ECM'nin korunmasinda ve doku onarimi
streclerinde énemli oldugu distiniimektedir. 20'den faz-
la insan cinko bagimli proteolitik enzimi iceren MMP'ler,
kolajenazlar (MMP1, MMP8 ve MMP13), (MMP3, MMP7
ve MMP10) ve jelatinazlardan (MMP2 ve MMP9) olus-
maktadirlar. ECM'nin bozulmasinda rol oynayarak doku
yeniden sekillenmesine ve akciger fibrozunun gelismesi-
ne neden olurlar. Ji X ve arkadaslari, MMP gen promo-
térlerinde (MMP1 rs1799750, MMP2 rs2285053 ve MMP3
rs522616) ¢ fonksiyonel polimorfizmin KiP riski ile ilis-
kisini arastirmiglardir.  Stratifikasyon analizinde, MMP3
rs522616 GG genotipli (OR=0,72, 95% CI=0,52-0,99)
bireylerin ozellikle sigara icmeyen alt gruplarn arasinda,
AA/AG genotipli (OR=0,64, 95% Cl=0,41-1,00) olanlara
kiyasla KiP riski azalmistir. Kontrol grubundaki enzim bag-
[l immunosorbent testi ile dl¢ilen serum MMP3 protein
seviyeleri, KiP gruplarina kiyasla anlamli derecede diisiik
bulunmustur. Elde edilen bulgulardan, MMP3 rs522616
polimorfizminin, Cin popiilasyonunda KiP etiyolojisine
katki saglayabilecegi ve MMP3'iin, KiP icin potansiyel bir
tanisal biyobelirte¢ olabilecegi ortaya konulmustur (21).

Pndmokonyoz, diinya ¢apinda, geri donisiimsiz ve yay-
gin akciger fibrotik lezyonlar ile karakterize, ciddi bir
meslek hastaligidir. Pnémokonyozun altta yatan meka-

nizmalari belirsiz olsa da, hicre digi matrisin (ECM) deg-
redasyonunu veya anormal sentezi iceren patofizyolojiye
iliskin hipotezler yaygin olarak kabul edilmektedir. Kola-
jenler, fibronektin ve lamininler dahil agin ECM birikimi,
pnémokonyozun dnemli bir patolojik isaretidir. Laminin-
ler, a, B ve y zincirlerinden olusan bir multidomain olup
heterotrimerik protein ailesine aittir. ECM'nin yapisina
katkida bulunurlar ve yapisma, gog, farklilagsma, fenotip
stabilitesi ve apoptoza direng gibi iligkili hicrelerin biyo-
lojik davraniglarini etkilerler (22).

LAMBT tarafindan kodlanan laminin beta 1 zinciri
(LAMB1), dokularda yaygin sekilde eksprese edilir ve en
az 7 laminin izoformu olusturmak icin o, y zinciriyle birlesir.
LAMB1, dokularda yaygin olarak eksprese edilir ve hem
akciger morfogenezisi hem de fizyolojik fonksiyonlar icin
cok 6nemlidir. Ji X ve arkadaglarn, Cin poptlasyonunda
LAMB1rs4320486 ile pndmokonyoz riski arasindaki iliskiyi
ve mekanizmalarini aragtirmiglardir. Bu calismada bir Cin
poptlasyonunda, fonksiyonel LAMB1 rs4320486 mutas-
yonu, LAMB1 transkripsiyonunun azaltilmis aktivitesinden
dolayi, azalmis KiP riski ile iliskilendirilmistir. LAMB1 eks-
presyonu, akciger fibrozunun ilerlemesinde artig gostere-
rek, LAMB1'in, pnémokonyozun baglatilmasini ve ilerle-
mesini etkileyebilecegini veya tani ve genetik duyarllik
icin potansiyel bir pnédmokonyoz biyolojik gostergesi ola-
rak islev gorebilecegdini distindirmektedir (22).

Silikozis, kristal silika parcaciklarina maruz kalinmasiy-
la ilerleyici akciger fibrozuna neden olan kronik meslek
hastaliklarindan biridir. Stanilova S ve arkadaglar, timu
bulgar erkek madencisinden olusan 63 silikozis hastasi ve
165 saglikh bireyde, silikoz gelisimi acisindan IL-12B pro
ve GSTP1 polimorfizmlerinin indiklenmis interldkin (IL)-
12p40 Uretimindeki rolinli dederlendirmiglerdir. GSTP1
A/G polimorfizminin silikoz duyarliligiyla iliskili oldugunu
tespit etmislerdir. G alleli ve GG genotipinin, saglkli er-
keklere kiyasla hastalarda daha fazla ifade edildigi goz-
lenmistir. IL12B pro ve GSTP1 polimorfizmine bagl olarak
saglikli bireylere gore hastalarda IL-12p40 Uretimi daha
ylksek olarak bulunmustur (23).

Stanilova S ve arkadaslarinin yaptiklari bir diger calismada
ise, silikozis hastasi olan 62 bulgar erkek madencilerde ve
138 saglikli gondllilerde, 1L-12B-3'UTR polimorfizminin,
silikozisin duyarliligr ve siddeti tzerindeki roli ve bunun
IL-12p40 ve IL-12p70 serum seviyesine olan etkisini aras-
tirmiglardir. Serum 1L-12p70'in aksine, serum IL-12p40'in,
silikozisin siddetine bagl oldugunu ve silikozis hastalarin-
da IL-12B’nin 3'UTR'sinde SNP dagiliminin silikozisin du-
yarlihgindan ziyade silikozisin siddetiyle iliskili oldugunu
gostermislerdir (24).

Weng S ve arkadaslari, Nalp3, kaspaz-1 ve interlokin (IL)
-1B genlerindeki polimorfizmler ile mesleki toza maruzi-
yet arasindaki etkilesimlerin silikoz riski Gzerindeki etkile-
rini degerlendirmislerdir. Nalp3 ve kaspaz-1'deki genetik
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polimorfizmler, yas, CDE veya sigara icme durumuyla et-
kilesime girdiginde silikoz agisindan bireysel duyarlilik ile
iliskilendirilebilir (25).

Nalp3 protein adi (inflammasome), IL-1B'i kesen bir enzim
olan Nalp3, en az bir adaptér proteinden ve kaspaz-1'den
olusan hcre ici cok proteinli bir komplekstir. Aktive olan
Nalp3 protein agi, kaspaz-1'i aktive eder ve daha sonra
hicreler tarafindan salgilanan ve inflamasyonu baglatmak
amaciyla IL-1 reseptorine baglanan aktif IL-1B olustur-
mak icin inaktif IL-1 B'yr aymnr. Silikozda, IL-1B, silika ile
indiklenen pulmoner inflamasyon ve fibrozis iglemlerine
katilmaktadir (25).

Silikozun nedeni olan serbest kristalli silikon dioksit veya
mesleki olarak silisin solunmasi birincil etiyolojik faktor
olarak kabul edilmektedir. Bununla birlikte, calisanlar
belirli bir zamanda benzer miktarlarda silika tozuna ma-
ruz kalsalar bile silikoza duyarlilikta bireysel varyasyonlar
gozlenmektedir. rs2609255 ve rs6837671 bdlgelerinde
tanimlanan akciger hastaligina (6zellikle pulmoner fibro-
zis) iliskin SNP’lerin silikoz riski ile de iliskili oldugunu
éne sirmuslerdir. Rs2609255'in artmis silikoz riski ile ilis-
kili oldugunu bulmuslardir (baskin model: OR=1,71; %95
Cl=1,01-2,92; P=0,047). Bu veriler rs2609255'in Cin popu-
lasyonunda silikoz duyarliligini degistirebilecegini goster-
mektedir (26).

E Grubu: Fiziksel etkenlerle olan meslek hastaliklan

Mesleki guriltl, calisanlarin saghgina karsi en yaygin
mesleki tehlikelerden biridir ve glriltiye bagh isitme
kaybi (GBIK), diinya capinda yasa bagdli isitme kaybini
(YBIK) izleyen ikinci en sik gériilen isitme kaybi seklidir.
GBIK, multifaktoriyel bir hastaliktir ve oksidatif stresin
disregllasyonu bu hastalik icin cok énemli bir patojenik
faktordiir. GBIK mekanizmasi hala tam olarak anlasilama-
mistir. Olasi etiyopatogenezi, oksidatif stres sirasinda tre-
tilen metabolik Grlnlerin neden oldugu i¢ kulak hicresi
apoptozuna/nekrozuna ve koklea yapilarinin dogrudan
mekanik yikimina yol acabilir. Son zamanlarda yapilan ca-
lismalar LncRNA HOTAIR'in, oksidatif stres seviyesi, hlicre
proliferasyonu, hiicre déngusi progresyonu ve apopto-
zisin degismesinde rol oynadigini ortaya koymustur (27).

Wang B ve arkadaslari, IncRNA HOTAIR'In hiicresel oksi-
datif stres Uzerindeki etkilerini g6z dniine alarak, IncRNA
HOTAIR varyantlarinin GBIK riski tizerindeki etkisini aras-
tirmiglardir. HOTAIR polimorfizmlerinin GBIK'nin bireysel
duyarlilik {izerindeki etkilerini arastirmak icin, 570 GBIK
vakasl ve 570 kontrol grubundan olusan bir Cin popu-
lasyonunda HOTAIR geninde U¢ tag SNP'in (rs874945,
rs4759314 ve rs7958904) genotiplemesini yapmislar
ve HOTAIR tagSNP rs4759314 ve haplotip (rs874945,
rs4759314 ve rs7958904) G alleli olan bireyleri, artan GBIK
riski ile iligkilendirmislerdir. HOTAIR genindeki genetik
polimorfizm, GBIK olusumunda ve gelisiminde 6nemli bir
rol oynamaktadir (3). Bireylere, otitis media gibi kulak has-
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taligi tanist kondugunda, genellikle isitmelerini korumala-
ri sdylenir. Bu durumda, isitmeyi koruma bilinci, GBIK'nin
azaltilmasina yonelik genomik faktorleri baskilayabilmek-
tedir (27).

Abreu-Silva RS ve arkadaslari, genetik faktorlerin GBIiK'na
duyarlilik ile iliskili olup olmadigini degerlendirmislerdir.
Brezilya'daki bir metalurji tesisi ve basim tesisinde ¢alisan
isciler ve guriltiye maruz kalan otobus soférlerinden olu-
san 255 bireyde ve 104 kontrol grubunda, sagir bireylerde
siklikla gézlenen GJB2'deki 35delG, 167delT, GJB&' daki
D (GJB6- D1351830) ve D (GJB6- D1351854), MT-RNR1
genlerindeki A1555G mutasyonlarini arastirmiglardir. Alle-
lik ve genotipik frekanslar, DFNB1'deki SNP rs877098'de,
GSTM1 ve GSTT1 delesyonunda, MTRNRT ve MTTS1
genlerindeki sekans varyantlarinda ve mitokondriyal hap-
logruplarda tespit edilmistir. Elde edilen sonuglara gore,
ailesel isitme kaybi 6ykist, GSTT1 ve GSTM1 enzimleri
ve mitokondriyal haplogroup L1'in GBIK riski tizerindeki
etkileri gézlenmistir (28).

KCNQ4, insan kromozomu 1p34'de haritalanmakta ve
695 amino asitten olusan 77 kDa'lik tahmini kitleye sa-
hip bir polipeptidi kodlamak Uzere islev gormektedir.
KCNQ4 kanallari, i¢ kulak potasyum geri dontstimda icin
cok dnemlidir. Diger KCNQ familya Uyelerinin aksine,
KCNQ4 kanali, endolenf salgilanmasini icermeyebilir,
ancak endolenf dinlenme potansiyelini koruyarak ve sti-
mulasyondan sonra potasyum geri dontsiimine katilarak
dis sa¢ hiicrelerinin fonksiyonu icin dogrudan gerekli hale
gelmektedir. Guo H ve arkadaslan, 571 GBIK vakasi ve
639 normal isitmeye sahip kontrollerden olusan genetik
assosiasyon calismasiyla guriltiye maruz kalan yaklasik
2700 Cinli iscide KCNQ4 polimorfizminin GBIK'daki bi-
reysel duyarlilikla iliskili olup olmadigini arastirmiglardir.
Elde edilen sonuglar, rs4660468 T KCNQ4 alelinde GBIK
riskinin daha yiksek oldugunu ve giriltiye maruz kalan
Cinli iscilerde duyarlih@in bir biyobelirte¢ olabilecegini
gostermektedir (29).

Notch yoladi, en iyi yan inhibisyondaki kritik rold ile bilinir
ve korti organinin gelisimini diizenleyen ana sinyal yo-
laklarindan biridir. Notch yolaginin dizenlemesi yoluyla
kokleadaki yan inhibisyon kontrolleri hiicre kaderini be-
lirlemede rol oynar. Yakin zamanda yapilan bir ¢calismada,
glriltiden zarar gormis koklealarda, Notch yolagini in-
hibe eden gama-sekretaz inhibitdrlerinin uygulanmasiyla,
az sayidaki yeni sac hiicrelerinin olusumunu indikledigini
ve Notch yolaginin hala olgun kokleada aktif olabilece-
gini dustindlren kismi bir isitme yenilenmesine yol agti-
g1 tespit edilmistir. Notch yolaginin inhibisyonuna karsi
yanit verme kaybinin bir kismi Notch reseptorlerinin ve
ligandlarin asagi regilasyonu ile indiklenmistir. Ding E ve
arkadaslari, 535 GBIK hastasi ve 535 kontrolde secilen tic
Notch1 SNP icin (rs3124594, rs3124599 ve rs3124603) ge-
netik birlesme analizi ve TagMan SNP genotipleme testi
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kullanmiglardir. Notch1'deki rs3124594 GG ve rs3124603
CT+TT genotipinin énemli élctide daha yiiksek GBIK riski
ile iliskili oldugunu gézlemlemislerdir. Haplotip analizi ise,
haplotip AAC'nin (rs3124594, rs3124599 ve rs3124603),
artan GBIK riski ile baglantili oldugunu géstermistir (30).

GBIK, genetik ve cevresel faktorler arasindaki etkilesim-
lerden kaynaklanan dinya ¢apinda énemli bir meslek
hastaligidir. Xu X ve arkadaslari, POU4F3 ve GRHL2'deki
genetik degisikliklerin Cin popiilasyonunda GBIK'ya du-
yarlilhidi etkileyip etkilemedigini incelemislerdir. GRHL2
genindeki rs1981361'in CC genotipinin daha yiksek bir
GBIK riski ile iligkili oldugu gdésterilmistir (OR=1,59; 95%
Cl=1,08-2,32, p=0,018). Yiksek seviyede guriltiye ma-
ruz kalan gruplarda, griltiye maruz kalma ile rs3735715,
rs1981361 (GRHL2), rs1368402 ve rs891969 (POU4F3)
arasinda onemli etkilesimler tespit edilmisti. POU4F3
genindeki haplotip CA koruyucu olarak ve GRHL2 ge-
nindeki haplotip GCCG ise guriltiye maruz kalma riski
ile iliskilendirilmistir. POU4F3 proteini, sa¢ hulcrelerinin
olgunlasmasi, farklilasmasi ve hayatta kalmasinda dnemli
bir rol oynar. POU4F3'in delesyonu, isitsel ve vestibiler
sa¢ hlcrelerinin tamamen ortadan kalkmasina baglh ola-
rak dengenin bozulmasina ve agir isitme kaybina neden
olur (31).

Grainyhead benzeri 2 (GRHL?2), koklear kanal astar hicre-
lerinde yaygin olarak eksprese edilen grainyhead benze-
ri (GRHL) transkripsiyon faktort ailesinin bir Gyesidir. Bu
transkripsiyon faktorleri ailesi, hicre birlesimi ve hicre
proliferasyonunu dizenleyen cok hicreli epitellerin ge-
lisimini ve farklilasmasini kontrol etmektedir. POU4F3 ve
GRHL2 genlerinin isitsel sistemdeki énemli rolleri goz
online alindiginda Xu X ve arkadaslari, bu iki gendeki ge-
netik degiskenligin NIHLye duyarlilikla iligkili olabilecegi-
ni belirlemiglerdir (31).

Guriltiye maruz kalma, timor nekroz faktord (TNF), in-
terlokin 1 (IL-1) ve interlokin-6 (IL-6) dahil olmak Ulzere
proinflamatuar sitokinlerin ekspresyonunu indiklemekte-
dir. Braga MP ve arkadaslari, IL-6 polimorfizmi ile GBIiK'ya
duyarlilik arasindaki iligkiyi arastirmiglardir. Bunun icin,
Brezilya'da yasayan her iki cinsiyetten 60 yas Uzeri 191
yasli bireyden olusan bir érneklemle kesitsel bir calisma
yapilmistir. IL-6—174'tin genotip frekanslanyla GBIK ara-
sinda istatistiksel olarak anlamli bir iliski tespit edilmistir.
CC genotipli yasl bireylerin GG genotipini tasiyanlarla
karsilastinldiginda mesleki guriltiye maruz kalma nede-
niyle isitme kaybinin gérilme olasiligr daha distk bulun-
mustur. Dolayisiyla, IL-6 genindeki G174C polimorfizmi-
nin gurdltd kaynakli isitme kaybina duyarliligi ile iliskisinin
olabilecegi ortaya konmustur (32).

Guriltiye bagl isitme kaybinda, reaktif oksijen turlerinin
dizenlenmesinde rol oynayan ve kokleanin giriltiye
bagli isitme kaybina karsi hassasiyetini etkileyen paraok-
sonaz 2 (PON2) geni ve ATPaz ile plazma membrani kal-

siyum tasima ATPaz izoform 2'yi (PMCAZ2) kodlayan kal-
siyum tasima plazma membran 2 geni (ATP2B2), guriltd
kaynakli isitme kaybiyla iliskili aday genlerdir (33).

Hucre ici kalsiyum homeostazinda énemli bir etkiye sahip
olan ATP2B2'nin isitmedeki rold, koklear dig sa¢ hicre-
lerinde ylksek ekspresyon seviyeleri lzerinden gosteril-
mistir. PON2, bir antioksidan enzim islevine sahiptir ve
asin Uretimi, hcrelerin oksidatif durumunu azaltmaktadir.
Li X ve arkadaslari, GBIK'nin patogenezine yonelik, Corti
organina zarar verebilecek oksijen turlerinin saliniminin
néro-duyusal isitme kaybina yol acabilecegini distinmis-
lerdir. PON2 ve ATP2B2 genlerinin SNP’leri ile cevresel
glriltiye maruz kalma arasinda énemli gen-cevre etki-
lesimlerini tespit etmislerdir. Katilimeilar, giriltd maru-
ziyet seviyelerine gore gruplandirildiktan sonra gurdlta
maruziyetinin en yiiksek oldugu grupta GBIK ile PON2
(rs12026 ve rs7785846) SNP'leri arasinda anlamli bir ilis-
ki bulunmustur. ATP2B2 geninin SNP'lerinde (rs1719571,
rs3209637 ve rs4327369) énemli bir ana etki gdzlenme-
mistir (33).

Forkhead Box O3 (FOXO3), insanlar ve fareler dahil ol-
mak Uzere cesitli canl tirlerinde uzun émdarlGlagu du-
zenledigi bilinen bir kanath sarmal transkripsiyon faktéri-
dir. FOXO3, strese cevap proteinlerinin ekspresyonunu
duzenler ve FOXO3 efektorleri oksidatif stresi azaltabilir,
mitozu bloke edebilir, apoptozu indikleyebilir veya infla-
masyonu tesgvik edebilir. FOXO3'ln isitme agisindan ha-
yati fonksiyonlar géz éniine alindiginda, FOXO3 genin-
deki polimorfizmlerin GBiK'na karsi genetik duyarlilikla
iliskili olabilecedi dustintlmustir (34).

Guo H ve arkadasglari, FOXO3'teki rs2802292 G allelinin,
rs10457180 G allelinin ve rs12206094 T allelinin, onemli
6lcide daha yiiksek GBIK riski ile iliskili oldugunu tes-
pit etmislerdir. Bu Gg¢ SNP, FOXO3'lin protein kodlayan
genlerinin, uzun kodlanmayan RNASsiin (IncRNA) ve
sirkller RNA (circRNA) mekanizmasinin dizenlenmesini
icermektedir. Bu bulgular, FOXO3 SNP'lerin (rs2802292,
rs10457180 ve rs12206094) giriltiye bagh isitme kay-
binda énemli rollere sahip oldugunu ve guriltiye maruz
kalan calisanlar icin biyobelirtecler olma potansiyeli tasi-
digini gostermektedir (34).

DNA onarnm yolaklar, genomik bitinldgu korumak icin
gerekli olup, isitme acisindan &nem tagimaktadir. Ozel-
likle, DNA onarim sistemleri arasinda yer alan baz eksiz-
yon onanm (BER) yoladi, oksidatif hasar gibi kiglk lez-
yonlarin onarmindan sorumludur. Apurinik / apirimidinik
endonUkleaz 1 (APE1), BER yolaginda yer alan, endojen
ve ekzojen ajanlarin neden oldugu oksidatif baz hasarini
gideren cok fonksiyonlu bir enzimdir. Shen H ve arkadas-
larinin vaka-kontrol ¢alismasinda APET varyasyonlarinin
GBIK riski ile olan iliskilerini incelemislerdir. APET -656
TT genotipinin APET -656 GG genotipine kiyasla artmis
GBIK riski tagidigini tespit etmislerdir (35).
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G6z yoklugu homolog 4 geni (EYA4), omurgali Eya trans-
kripsiyonel aktivator ailesinin bir Gyesidir. EYA4, sadece
otik vezikil, Reissner membrani ve vestibiler sistemin du-
yusal epitelini iceren i¢ kulaktaki yapisal gelisim icin degil,
ayni zamanda Corti icinde hayati dnem tasir. Yang Q ve
arkadaglar, EYA4 geninin genetik duyarliigi ile Cin'de
glrdltd kaynakh isitme kaybi gelisme riski arasindaki
iliskiyi incelemiglerdir. Lojistik regresyon analizine gore,
rs3813346'nin lokus polimorfizminin, baskinlik modelinde,
ortak calisma modelinde ve bagimlilik modelinde girdltia
kaynakli isitme kaybinin gelisme riski ile iliskili oldugunu
ortaya koymuslardir (sirasiyla p=0,004, 0,009 ve 0,003).
Rs9321402 ile kimdilatif gurltiye maruz kalma arasinda
anlamli bir etkilesim bulunmustur (p=0,002). EYA4 gene-
tik varyantinin ve girllta seviyeleri ile etkilesiminin, Cin
populasyonunda giriltiye badli isitme kaybini gelistirme
duyarlihgini degistirebilecegini dne strmektedirler (36).

insan Sstrojen iliskili reseptér beta (ESRRB) bir transkrip-
siyon faktéradir ve nikleer hormon reseptord ailesinin
bir Gyesidir. ESRRB, uygun trofoblastik hiicre ¢cogalmasi
ve hucrelerin farklilagmasi icin kritik 6neme sahiptir. ES-
RRB’nin ligand baglanma domainindeki mutasyonlar, et-
kilenen bireylerde otozomal resesif sendromik olmayan
sagirhiga neden olmaktadir. Gurdltdnan belirli bir stre
ve siddette etkilemesinin sonucunda isitme esigi ylksel-
mektedir. Sayet gurlltl yeterli siire ve siddette etki etme-
diyse isitme esigindeki degisim giderek normal dizeye
inmektedir. Gegici esik kaymasi (GEK) olarak tanimlanan
bu durum 2000 Hz'de merkezlenmis odyometrik dar bant
gurdltistine 10 dakikalik maruz kalma ile indiklenmek-
tedir. Bhatt | ve arkadaslan yaptiklar calismada, ESRRB
rs61742642 T varyantinin GEK Uzerindeki etkisini incele-
mislerdir. rs61742642 CT genotipli 19 birey ve rs61742642
CC genotipli 40 birey calismaya dahil edilmistir. Calisma
sonuglarina goére, ESRRB CT genotipine sahip bireylerde,
kisa bir gurdltiye maruz kalmanin ardindan ESRRB CC
genotipine sahip bireylere kiyasla dnemli dlciide daha
fazla GEK gézlenmigtir. Bhatt | ve arkadaglarinin caligmasi
neticesinde, ESRRB polimorfizminin GEK ile iligkili oldugu
gosterilmistir (37).

SONUC

Meslek hastaliklarinin cogunda, hastalikla iligkili genetik
mekanizmalar belirlenmistir. Fakat; ginimuzde, buytk
Olcekli genetik taramalar isyerlerinde etik kurallar ve sos-
yal endiseler nedeniyle yapilmasi zorlasirken, maliyet ne-
deniyle tavsiye edilmemektedir (38). isyerlerinde genetik
taramalarin kullanimina karsi ortak argimanlar asagidaki
gibi 6zetlenmistir (39-42).

1. Genetik ozelliklerin kalitsal olmasi nedeniyle, dustk-or-
ta siddetteki penetrasyon genlerine ait genetik testlerin
psikolojik ve sosyal etkilerini degerlendirmek zordur.

2. Genetik tarama testleri, %100 duyarliliga ve/veya 6z-

glllige sahip olmayabilir. Allel frekanslarina bagl olarak,
duyarliigr ve 6zgllligu popilasyon dizeyinde onemli
hatalar icerebilir.

3. Genetik ozellikler, farkli hastaliklarla farkh sekilde iligkili
olabilir. Sonug olarak, belirli bir allelin, bir saglik sonucuy-
la iligkili olup olmadigini belirlemek oldukg¢a zordur.

4. isyerinde genetik taramanin kullanilmasi, calisanlarin
mahremiyetinin ve gizliliginin ortaya ¢cikma olasiliginin
artmasina neden olabilir; bilgiye hangi amagla kimlerin
erisebilecedi konusunda 6zel dikkat gosterilmelidir.

5. Cogu genetik varyasyon, farkli etnik ve irksal gruplarda
farkl sekilde dagilim gosterir. Bu nedenle, genetik tara-
ma sonuglar, potansiyel irk ayrimciliginin gerceklesme-
mesi icin dzel bir dikkatle ele alinmalidir.

6. Risk altindaki calisanlarin belirlenmesi, bu alt popdlas-
yona odaklanma egilimini hatali bir sekilde giclendire-
bilirken, risk altindaki bircok bireyi, genetik, cevresel ve
davranigsal risk faktorlerinin gelisimine gétiren bir kom-
binasyon oldugunu kabul etmekten alikoyabilir (39-42).

Ozetle, bircok etik ve sosyal risk, isyerlerinde genetik
tarama uygulamasinin algilanan yararlarindan daha agir
basmaktadir. Testin yorumlanmasindaki zorluklar, tim ca-
lisanlan risklerden korumak igin maruziyeti azaltma konu-
sunda koruma politikalarina daha az ¢aba harcanmasina
neden olabilir (43).

Calisma ortamindan gelen cevresel ve mesleki maruziyet-
ler kombinasyon halinde ise, calisanin genetik duyarliligi
olumsuz saglk sonuclar gelisimine yol acabilir. Labora-
tuvar ve bilgisayar teknolojilerindeki gelismeler, cevresel
olarak duyarli genlerin, son yillarda aday genlerin genetik
polimorfizmlerine odaklanan meslek hastaliklari ile iligkili
olarak duyarliliginin arastirilmasini kolaylastirmistir.

Bununla birlikte, gelecekteki calismalar icerisinde birden
fazla genin degerlendirilebilecedi tahmin edilmektedir.
Mesleki maruziyetin karakterizasyonunun tarama test-
leriyle birlikte degderlendiriimesi, meslek hastaliklarinda
genetik duyarliligin roliniin tam olarak anlagilmasina yar-
dimci olacaktir. Bu dederlendirmenin isyerlerinde rutin
olarak tarama programlarina alinmasi maliyet- etkililik,
maliyet-fayda acgisindan uzun zaman alacagi sdylenebilir.
Calisanlarin yaygin genetik taramalarin erken uygulanma-
sindan kaginmalarinda fayda bulunmaktadir.
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OZET

Kronik pelvik bozukluklarin tani ve tedavisi karmasiktir ve hasta
merkezli, multidispliner yaklagim gerekir. Bu strecte, psikososyal
etkenlerin roliini anlamak, psikiyatrik sorunlar degerlendirmek
ve hastalarin biyopsikososyal yardimi eszamanli ve esgidimld
almalarini saglamak dnemlidir. Bu derlemenin amaci, kronik pel-
vik agri ve pelvik taban disfonksiyonu olan hastalarin psikiyatrik
sorunlarina dikkati cekmektir.

Anahtar Kelimeler: Pelvik bozukluklar, kronik pelvik agr, pelvik
taban disfonksiyonu, psikiyatrik morbidite, tedavi

ABSTRACT

The diagnosis and the treatment of chronic pelvic disorders is
complex, and a patient-centered multidisciplinary approach is
required. In this process, to understand the role of psychoso-
cial factors and assess psychiatric problems is very important.
Synchronized and coordinated biopsychosocial assistance must
be given to the patient. The aim of this review is to highlight
the psychiatric problems of patients with chronic pelvic pain and
pelvic floor dysfunction.

Keywords: Pelvic disorders, chronic pelvic pain, pelvic floor dy-
sfunction, psychiatric morbidity, treatment

GiRiS

Kronik pelvik agriyi ve pelvik taban disfonksiyonunu ice-
ren pelvik bozukluklar genis bir klinik yelpazeyi kapsar.
Pelvis, gdbek/gdbek alti karin duvari, lumbosakral veya
kalcada lokalize, 6 aydan fazla stiren fonksiyonel yetersiz-
lige neden olan ve medikal bakim ihtiyaci yaratacak kadar
siddetli siklik olmayan bir agri olarak tanimlanan kronik
pelvik agr, hi¢c de nadir olmayan, nedenleri ve yonetimi
ile ilgili olarak aydinlatiimayi bekleyen bir saglik proble-
midir (1). inkontinansi (Griner/fekal), konstipasyonu, pelvik
organ prolapsusunu ve cinsel problemleri iceren pelvik
taban disfonksiyonu da yaygindir, insidansi yasla beraber
artmaktadir ve kadinlarda daha fazla gérilmekle birlikte
iki cinsiyeti de etkilemektedir (2). Hem kronik pelvik agri,

hem de pelvik taban disfonksiyonu kompleks ve multifak-
toriyel kokene sahiptir (1,2). Kisiyi biyopsikososyal olarak
etkiler ve yasam kalitesini dustrdr (3-6).

Kronik pelvik agrinin ve pelvik taban bozukluklarinin,
ozellikle bazi tiplerinin ortaya ¢ikisinda psikososyal et-
kenlerin roli ve bu sagdlik sorunlarini yasayan kisilerde
psikiyatrik komorbidite ylksekligi, psikolojik yonin ihmal
edilmemesi gerektigini gdstermektedir. Pelvik bozukluk-
larda psikiyatrik sorunlara iligkin bazi ¢alismalarin sonug-
lart Tablo 1'de gosterilmistir.

Psikiyatri digi kliniklere bagvuran hastalanin degerlendi-
rilmesinde ve tedavisinde konstltasyon liyezon psikiyat-
risi veya psikosomatik tip, genel hastane ile psikiyatri
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Tablo 1: Kronik pelvik agr ve pelvik taban bozukluklarinda psikiyatrik sorunlar

Kaynak Orneklem

Miller-Matero ve ark. (2016)3

Bryant ve ark. (2016)"

Potts ve ark. (2001)%

Vrijens ve ark. (2017)?
saptanan hastalar

Stach-Lempinen ve ark. (2003)?
kadinlar

Stres tipte inkontinansi olan

kadinlar

Perry ve ark. (2006)*
kadinlar

Ghetti ve ark. (2010)*
kadinlar

Kronik pelvik agrisi olan kadinlar

Kronik pelvik agrisi olan kadinlar

Kronik pelvik agrisi olan hastalar

Pelvik taban disfonksiyonu

Urge tipte inkontinansi olan

Urge tipte inkontinansi olan

Pelvik organ prolapsusu olan

Psikiyatrik sorunlar Oranlar
Depresyon %25,7
Anksiyete %38,6

Oz gegmisinde depresif epizod varligi %53,8

Istismar OykUsu varhig %449
Depresyon %26,7
Anksiyete %53
Fonksiyonel somatik sendrom %65
Depresyon %20,3
Anksiyete %30,9
Major depresyon %44
Major depresyon %17,5
Depresyon %37,6
Anksiyete %56,6
Depresyon %22

arasinda kopri vazifesi gérmektedir. Bu disiplin; genel
hastaneye bagvuran, bedensel yakinmalar veya tibbi has-
taligi olan kisilere psikososyal bakim ve psikiyatrik tedavi
hizmeti sunar. Bdylece hastalar biyopsikososyal yardimi,
esgldimli ve eszamanli olarak alabilir (7,8). Pelvik bo-
zukluklarin tani ve tedavisi, bitlincul, hasta merkezli ve
multidispliner yaklasimi gerektirmektedir.

Kronik pelvik agrida psikiyatrik sorunlar

Kronik ve tekrarlayici agn sikayeti ile siklikla jinekoloji
polikliniklerine basvuran hastalar siklikla agr lokalizasyo-
nunu ve tarifini yapmakta zorlanirlar. Kronik pelvik agri-
nin patofizyolojisinde; nosiseptif agri, enflamatuar agr,
noropatik agr, psikojenik agn olabilecedi gibi dort tipin
birlesiminden olusan karma tipte bir agrn da olabilecegi
belirtiimektedir. Ayrica bazi hastalarda agriyr aciklayacak
herhangi bir sebep de bulunmayabilir. Kronik pelvik ag-
rinin kliniginin anlasiimasi icin pelvik somatik ve visseral
yapilari innerve eden farkli néronal yollar arasindaki etki-
lesimin bilinmesi gerekmektedir (1). Ruhsal sikintisini be-
densel bir sorun olarak yasayan hastalarda somatizasyon
gibi somatoform bozuklugun dider tiplerini akla getirmek
gerekir. Ayrica, depresif hastalarin agri yakinmasi ile bas-
vurabilecedi ya da uzun stren agrinin depresyona yol
acabilecedi, aralarinda c¢ift yonlu iliski oldugu bilinmek-
tedir (7,9). Bu durumda, agrinin organik ya da psikolojik
kokenli olarak ikiye aynldigr dualistik kavramlagtirmanin,
tani ve tedavide sorun yaratacagi sdylenebilir. Etiyoloji-
si ne olursa olsun hasta agrn duymakta ve yasamaktadir
(7). Sonugta agri, ndrofizyolojik, biyokimyasal, psikolojik,
etnik, kilturel, dinsel, biligsel ve cevresel boyutlar olan
karmasik bir duyumdur (10). Kronik pelvik agr sorunu
olan kisilerle yapilan ¢alismalarda; hastalarin depresyon,

anksiyete, somatizasyon, travma sonrasi stres bozuklugu-
nu iceren psikiyatrik komorbiditenin ve fiziksel/cinsel istis-
mar dyklstnin Gzerinde duruldugu gérilmektedir.

Kronik pelvik agrli hastalarda kontrol grubuyla yapilan
calismalarda depresyon ve anksiyetenin yiksek dizeyde
oldugu bildirilmistir (11-13). Son yillarda yapilan ¢alisma-
lar da bu sonucu desteklemektedir. Miller-Matero ve ark.
tarafindan yapilan bir calismada, kronik pelvik agrisi olan
kadinlarin %25,7'sinde depresyon, %38,6'sinda anksiyete
riski tespit edilmistir. Yari yapilandirilmis gorisme ile en
sik bildirilen psikiyatrik semptomlar sirasiyla; uyku bozuk-
lugu (%52,3), gerginlik (%52,3), yorgunluk (%44,9), istah
bozuklugu (%43,9), kaygi (%41,1), panik atak (%38,3), dep-
resif duygudurum, sosyal kapanma, konsantrasyon glic-
1Ggu (%36,4) olarak bildirilmistir. Hastalarin %53,8'inin 6z
ge¢misinde depresif epizod, %44,9'unda istismar dykuisu
bulunmustur (3). Bryant ve ark. da kronik pelvik agrisi olan
kadinlarin %53'Unin orta veya ciddi dizeyde anksiyete,
%26,7'sinin depresyon yasadigini; depresyon semptom-
lari ile agriya bagh engellilik, agrinin felaketci (katastrofik)
algilanmasi ve oz-yeterlilik inanglar arasinda guglu iliski
oldugunu bildirmistir. Tedavi planinda hastalarin distince
bicimlerini ve agn &z-yeterliligini dahil ederek genislet-
mek gerektigi, sonuclarin psikolojik sorunun islevsellikte
bozulmayi gosterdigi belirtilmistir (14). Kronik pelvik agrili
hastalarda yagsam kalitesinde azalmanin, islevsellikte bo-
zulmanin anksiyete ve depresyonla iliskili oldugu diger
calismalarda da bildirilmistir (2,13).

Kronik agrinin diger bicimlerinden farkli olarak kronik pel-
vik agrisi olan hastalarda cinsel istismar dykistnun sikhigi
dikkat ¢ekicidir. Yapilan calismalarda, kronik pelvik agrisi
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olan kadinlarin en az yansinda fiziksel ve cinsel istismar &y-
kust oldugu, bu kadinlarin travma sonrasi stres bozuklugu
gelisme oraninin yiksek oldugu bulunmustur (12,15). Le-
serman ve ark. kronik pelvik agrinin yedi alt tipinde travma
Oykisinln nasil farklilagtigini inceledidi calismada, yaygin
abdominal/pelvik agrisi olan hastalarda daha fazla trav-
ma ve ruhsal/fiziksel saglik durumunun daha kéti oldugu
sonucuna ulagmistir (16). Cocukluk ve yetiskin donemde
cinsel istismara maruz kalan kadinlarin, istismara ugra-
mayanlara gore dismenore, disparoni veya kronik pelvik
agn semptomlarinin arttigr tespit edilmistir (17). Kronik
pelvik agnisi olan kadinlarda da, vajinal sikayetlerin, cinsel
kaginmanin, cinsel tatminsizligin saglikli kontrollere goére
daha yiksek dizeyde oldugu saptanmistir. Ayrica cinsel
sorunlarin depresyon, anksiyete ve cinsel istismar &yki-
st ile iligkili oldugu ancak agn ve fiziksel sikayetler gibi
somatik faktorlerle iligkili olmadigi bulunmustur. Bu has-
talarda cinsel sorunlarin degderlendirilmesinde anksiyete
ve depresyonun Snemli faktorler olduguna dikkat cekil-
mistir (18). As-Sanie ve ark. tarafindan kronik pelvik agnli
kadinlarda depresif semptomlar, agri deneyimi ve fiziksel,
cinsel istismar 6ykusU arasindaki iliskinin degerlendirildigi
bir calismada; ergen veya yetiskin donemde cinsel istis-
mar OykisU ile agriya bagl engellilik arasinda anlamli iligki
belirlenmistir. Egitim dlzeyinin, agn siddeti, agriya bagh
engellilik ve depresyonla anlamli dizeyde iliskili oldugu
bulunmustur. Ancak yas ve egditim kontrol edildikten son-
ra, cocukluk, ergenlik, yetiskinlik dénemlerinde fiziksel
veya cinsel istismarin agn siddeti ile iliskili olmadigi sap-
tanmistir. Istismar Sykiisiiniin agri deneyiminden ziyade,
depresyonla daha glglu iliski icinde oldugu vurgulanmig
ve demografik faktorlerin roliine dikkat gekilmistir (19).

Kronik pelvik agrda cinsiyete 6zgi farkliliklar da 6nem-
li olabilir. Naliboff ve ark. yaptiklarn calismada, saglkl
kontrollerle eslestirilen erkek ve kadin kronik pelvik agn
sendromu olan hastalarda mevcut ve yasam boyu stre-
sin yuksek dizeylerde oldugu, hastalikla basetmede ye-
tersiz olduklari, kognitif defisitlerin arttidi ve daha yaygin
agn semptomlar oldugu gosterilmistir. Kadin hastalarda
cocukluk ¢aginda zorluklar daha belirgin, belirtiler daha
yaygin olsa da, erkek ve kadin hastalarda benzer problem-
lerin oldugu sonucu bildirilmistir (4). Kronik pelvik agrli
erkek hastalarda yapilan 69 calismanin sistematik olarak
gozden gecirildigi bir calismada, mevcut literatirin psi-
kolojik ve sosyal boyut ile agn arasindaki iligkiyi vurguladi-
g1, psikiyatrik komorbiditenin incelendigi bildirilmistir. Psi-
kolojik boyutta, agrinin felaketci algilanmasinin semptom
siddetini etkiledigine dair gucli kanitlar tespit edildigi,
stresin etkisi hakkinda sonuglarin tutarsiz oldugu belirlen-
mistir. Kisilik 6zellikleri hakkinda ¢ok az calisma bulunmus-
tur. Sosyal boyutta, esin tepkisinin ve sosyal etkilesimlerin
onemli rol oynadidi, agriyr olumsuz etkiledigi anlagilmistir.
incelenen calismalarin cogunlugunun, bu hastalarda kont-
rollere kiyasla depresyon prevalansinin ve genel anksi-
yetenin artmis olduguna dair kanitlar ortaya koydugunu,
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travmatik deneyimlerin etkisine iliskin ise sonuglarin tutar-
siz oldugunu bildirmistir. Diger muhtemel eslik eden has-
taliklarin somatoform bozukluklar oldugu ancak yeterince
arastinlmadidi belirtilmistir (5). Bu konuda biri Glkemizde
olmak Gzere yapilan iki calismada, saglikli kontrollere gore
kronik pelvik agrli erkek hastalarda somatizasyon puani-
nin anlamli dizeyde ylksek oldugu bulunmustur (20,21).
Ayrica, Cam Celikel ve ark. agrinin algilanma siddeti ar-
tikca, hem somatizasyon, hem de depresyon dizeylerinin
artigini gostermistir (21). Baska bir calismada, pelvik agrili
hastalarda %65 oranda fonksiyonel somatik sendrom sap-
tanmistir (22). Mevcut veriler, tedavi yaklasimlarina siklikla
yansimayan psikiyatrik hastaliklarin énemini vurgulamak-
tadir. Bircok calismada butiincil ve multidisipliner yakla-
simin en iyi yol olduguna dikkat ¢cekilmektedir. Riegel ve
ark. psikiyatrik olmayan tedavi stratejilerinin neredeyse
hicbirinin, psikiyatrik komorbiditeyi azaltamadigini bildir-
mistir (5). Psikososyal eksiklikleri gidermek icin, eslik eden
psikiyatrik bozukluklarin daha iyi anlagilmasina, tani yoén-
temlerinin ve ozel tedavi yaklagimlarinin, psikiyatrik ma-
dahalelerin uyarlanmasina ihtiya¢ oldugu anlagilmaktadir.

Pelvik taban disfonksiyonunda psikiyatrik sorunlar
Pelvik taban disfonksiyonu olan hastalarda psikiyatrik ko-
morbidite yeterince arastinlmamustir. Vrijens ve ark. Pelvik
Bakim Merkezine bagvuran pelvik taban disfonksiyonu
saptanan hastalarin %30,9'unda anksiyete, %20,3'lnde
depresyon riski saptamiglardir. Katkida bulunabilecek di-
ger degiskenler kontrol altina alindiginda depresyonun
%12'si ve anksiyetenin %7,4'lnin dogrudan pelvik taban
disfonksiyonu ile iliskili oldugunu tespit etmislerdir (2).
inkontinans ve pelvik organ prolapsusu olan hastalarla
yapilan calismalar ayr ayri incelenmis, benzer psikiyatrik
sorunlar yasadiklar gorilmdstar.

inkontinanli kisiler utanma, kendini kusurlu ve eksik ola-
rak goérme, 6z-glvende azalma, beden imajinda bo-
zulma gibi sorunlar yasamaktadirlar. Psikolojik iyilik hali
azalmakta, cinsel yasamlari olumsuz etkilenmekte, sosyal
izolasyon siklikla ortaya cikmaktadir (23-25). inkontinans
ile depresyon ve anksiyete arasinda iliski oldugunu bildi-
ren calismalar oldugu gibi, zayif iliski oldugunu bildiren
calismalar da mevcuttur (26,27). Bu sonug inkontinansin
stres, urge ve miks tipleri, inkontinansin siddeti ve ¢alisilan
populasyonun yasiyla iliskili olabilir. Stach-Lempinen ve
arkadaslaninin yaptigi prospektif bir calismada urge tipte
inkontinansi olan kadinlardaki majér depresyon oraninin
(%44), stres tipte inkontinansi olanlara gére (%17,5) daha
yuksek oldugunu saptamislardir (28). Perry ve ark. urge
inkontinasi olan kadinlarin cogunda (%56,6) anksiyete ve
lcte birinden fazlasinda (%37,6) depresyon bildirmislerdir
(29). Genis poptlasyonda yapilan calismalar, depresyonun
inkontinansin siddetiyle iliskili oldugunu gostermistir (6).
inkontinans genc yastakilerde daha fazla psikolojik sikinti-
ya yol agma egiliminde oldugu gibi (25), inkontinans soru-
nu yasayan yasllarda sagdlikli yasllara gére depresyonun 2
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kat (30), huzur evinde kalanlarda ise depresyonun 4,5 kat
daha fazla oldugu saptanmistir (31). Uriner inkontinansi
olan kadinlar cinsel birlesme esnasinda idrar kacgirmaktan
korktuklari icin cinsel iliskiden kaginabilmektedirler ve bu
durum hastalarin %11 ile %45'inde bildirilmistir (32).

inkontinans gibi pelvik organ prolapsusu da kadinlarin ya-
samini, beden imajini, cinsel fonksiyonlarini dnemli él¢lide
etkiler ve semptomlarin siddetinin artmasi beraberinde
psikosekstel sorunlarin artmasina, yasam kalitesinin azal-
masina yol acar (33,34). ilerlemis pelvik organ prolapsusu
icin tedavi arayan kadinlarda depresyon prevalansi %22
olarak saptanmistir. Ayrica depresif semptomlar olma-
yanlara gore, depresyon semptomlari olan pelvik organ
proplasuslu kadinlarin hem yasam kalitesinin daha dusuk,
hem de prolapsusla ilgili semptomlarin daha koti oldugu
bulunmustur (35). Pelvik organ prolapsusu olan kadinlarin
yasadigi emosyonel yikle ilgili Ghetti ve ark. tarafindan
yapilan kalitatif bir calismada da, kadinlarin psikolojik iyilik
halinin pelvik taban semptomlaryla yakindan iligkili oldu-
Junu ortaya koymustur (36). Pelvik organ prolapsusu ile
beraber inkontinans varligi cinsel fonksiyonda bozulma-
y1 (%31-44) daha da artirmaktadir (37,38). Ayrica, radikal
pelvik cerrahi sonrasinda da cinsel islev bozuklugu devam
edebilmektedir. Robotik cerrahi gibi yeniliklere ragmen
halen az sayida hastanin radikal prostatektomi sonrasi
normal ereksiyonunu devam ettirebildigi belirtiimektedir
(39). Uriner inkontinans hastalarinda cerrahi éncesi ve son-
rasi cinsel islevi degerlendiren ¢alismalar Gzerinde yapi-
lan bir meta-analizde, hastalarin yaklasik yarisinda cinsel
islevde degisiklik olmadidi ve diger yarisinda da iyilesme
oraninin daha yuksek oldugu bildirilmistir (40).

Degerlendirme ve tedavi

Tani ve tedavi slrecinde; hasta-hekim iligkisi, sempto-
mun ayrintili degerlendirilmesi, tim sistemlere (gastroin-
testinal, Urolojik, jinekolojik, psikolojik, nérolojik, kas ve
iskelet sistemi) ait dykinin alinmasi, gerekli konsultas-
yonlarin planlanmasi ve hastayla isbirliginin devam ettiril-
mesi 6nemlidir. Birden fazla patolojinin birlikte bulunma
ihtimali akilda tutulmalidir. Bu konuda holistik yaklagimla
hazirlanmis, &zellikle kronik pelvik agn klavuzlar oldukca
kapsamli kaynaklardir. Psikososyal degerlendirmeye ve
tedavisine yonelik olarak da éneriler yer almaktadir.

Psikososyal ve psikiyatrik degerlendirme; depresyon,
anksiyete, somatizasyon, somatoform agr bozuklugu gibi
psikiyatrik bozukluklar, ilag ya da madde bagmliigini, fi-
ziksel ya da cinsel istismar dykuslni (cocukluk, ergenlik
veya yetigkinlik donemi), aile ya da evlilik problemlerini,
cinsel problemleri, psikososyal stres fakorlerini ve baget-
me biciminiicermelidir (41). Psikososyal degerlendirme ve
tedaviden fayda gorecek kadinlar tanimlamada bazi so-
rular yardimei olabilir: Agriniz calisma, iliskiler, uyku, cinsel
aktivite gibi fonksiyonlarinizi nasil etkiliyor?, Agr duygu-
durumunuzu nasil etkiliyor?, Huzursuzluk, gerginlik veya

UzUntd, ¢okkunlik hissediyor musunuz?, Hayatinizda ne
kadar stres yasiyorsunuz?, Az, orta, ylksek miktarda mi?,
Eger ylksek miktarda ise bunun agri ile iliskisi var mi?, Hig
cinsel, duygusal veya fiziksel istismara maruz kaldiniz mi?,
Bu glinki yasaminizi nasil etkiliyor?, Su an istismara maruz
kaliyor musunuz?, Agr, istismar veya stres ile nasil basa
cikiyorsunuz?, Size destek olan kisiler var mi?, Agn ile
basa c¢ikmayla, stres yonetimiyle, depresyon tedavisiyle
veya ¢ozlimlenmemis istismar ile ilgili danismanlik almak-
la ilgilenir misiniz?, Psikolojik tedavinin, medikal tedavi-
nin yerine degil ona ilave edilmesinin basaryi ve yasam
kalitesini arttirabilecedi, aci cekmeyi azaltabilecegi bilgisi
verilmelidir (1). Bedensel semptomlar beklenenden daha
yogdun, yaygin, siddeti giin icinde ve yapilan aktivite ile
degismiyor, tedaviye yanit ktu ise somatoform bozukluk
akla gelmelidir (7,9). Hemen hemen her giin, glin boyu
devam eden ¢okkin ruh hali, hayattan zevk alamama ya
da ilgi kaybi basta olmak tzere cabuk &fkelenme, uyku ve
istahta degisim gibi belirtiler depresyonu disindirmeli-
dir. Oykiide psikiyatrik tani varligi arastirimalidir. Cinsel
sorunlar hakkinda konusmakta ¢ekimserlik yasanabilmek-
tedir. Hastaya cinsel hayati hakkinda herhangi bir sorusu/
sorunu olup olmadigi seklinde genel bir giris ile baslayip,
daha sonra detayl olarak agri/rahatsizlik hissi olup olma-
digr sorulabilir. Bedensel semptomun nedeni hakkinda
hastanin kendi fikri, azaltan ve arttiran etkenler arasinda
psikososyal faktorlerin etkisi veya agrinin ortaya cikmasin-
da 6zel bir durumun etkili olup olmadigi sorulmalidir.

Tedavide, psikotroplarin yani sira biligsel davranisci ve psi-
kodinamik terapiler kullanilabilir. Kronik agr tedavisinde
trisiklik antidepresanlar depresyonda oldugundan daha
hizli etki gdsterebilmekte ve siklikla bu ilaglarin nispeten
dlstk dozlar tedavide yeterli olmaktadir (42). Depresyo-
nun tedavisinde &zellikle yan etkilerinin daha az olmasi ne-
deniyle 6n plana ¢ikan yeni ilaglar arasinda kronik agrinin
tedavisinde de etkili bulunanlar ilk planda tetrasiklik anti-
depresanlar (amoksapin, maprotilin), secici serotonin geri
alim inhibitorleri (sitalopram, fluoksetin, paroksetin, sert-
ralin, fluvoksamin) ve secici serotonin-noradrenalin geri
alim inhibitorleridir (duloksetin, venlafaksin, milnasipran).
Son yillarda tzerinde durulan segici serotonin-noradrena-
lin geri alim inhibitéri olan duloksetinin kronik agndaki
etkinligi hakkinda yayimlanan bir derlemede 60-120 mg/
glin dozlarinda verildiginde fibromiyalji ve periferik néro-
patide agn siddetini azaltmada etkili oldugu sonucu bildi-
rilmistir (43). Duslk dozda antipsikotik ilaclar adjuvan bir
analjezik olarak kronik agrili durumlarin tedavisinde uzun
zamandir kullaniimaktadir. Nitekim bu konuda yuritilmas
randomize c¢ift kor plasebo ¢aligmalarin bitininden ¢ikan
sonug, bu ilaclarin akut ve kronik agnili sendromlarin teda-
visinde ekleme tedavisi olarak etkili olduklari yénindedir
(44). Anksiyete sonrasi siddetli agr alevlenmelerinin go-
raldigi durumlarda anksiyolitik tedavi faydalidir. Her ne
kadar rahatlama egzersizleri ve stres yonetimi anksiyete
ve gerginligi azaltmada yardimci olabilse de psikososyal
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mudahalelerin faydasiz oldugu durumda oral anksiyolitik
ajanlar distntlmelidir. Bu ajanlar kullanirken, distk doz-
da baglanmasi, orta-uzun etkili olanlarin tercih edilmesi ve
kisa etkili olanlardan kaginilmasi gerekir (1).

Kronik pelvik agnsi olan kisilerde psikoterapinin etkinli-
gini degerlendiren calismalar sinirlidir. Champaneria ve
ark. kronik pelvik agrisi olan kadinlarda psikolojik mida-
halelerin 6z bildirime dayali agn skorlar Gzerinde etkisi
oldugu yoéninde heniz yeterli kanit olmadigini bildirmis-
tir (45). Hastalara beden durusu, nefes alip-verme ve agri-
yi azaltmak icin hareket etme bicimlerinin &gretilmesinin
yani sira, hastalarin bedenleriyle ilgili farkindaliklarinin
artmasina yonelik biligsel yaklagimin kullanildigr Mensen-
dieck Somato Kognitif tedavi yaklagimi ile agryi gider-
meye c¢alisan arastirmacilar olumlu sonuglar aldiklarini bil-
dirmislerdir (46). Son yillarda yapilan calismalar da umut
verici olabilir. Anderson ve ark. paradoksal relaksasyon
ile birlikte pelvik tabanda tetik noktalarina degme yon-
temi uyguladiklari hastalarda 6 aylik tedavinin sonucunda
agrinin siddetinde Ug puanlik azalma oldugunu saptamis-
lardir (47). Sutar ve ark. beden ile zihin arasindaki den-
geyi saglama amacini taslyan yoga-temelli miidahalelerin
fonksiyonel agr sendromlarinda genellikle niteliksel ola-
rak etkili oldugunu bildirmistir (48). Bu konudaki ¢alisma-
larin artmasina ihtiyag oldugu gorilmektedir.

SONUC

Kronik pelvik bozuklugu olan hastalarda psikolojik sorun-
larin ve psikiyatrik bozukluklarin yiksek oldugu, 6zellikle
depresyon, anksiyete ve istismar Oykusinin degerlen-
dirilmesinin gerekli oldugu goérilmektedir. Agn yasan-
tisini biyolojik, psikolojik ve sosyal faktorlerin etkilesimi
olarak kavrayan biyopsikososyal agn modelinin gecerli
oldugu anlagilmaktadir. Pelvik bozukluklarin tedavisinde
hasta-merkezli yaklagimla bireye yonelik bir tedavi plani
olusturulmasi ve multisipliner yaklasimla ilgili disiplinlerin
isbirligi, tani ve tedavi slrecinin ilerlemesini saglayabilir,
kisir dongliye girmeyi engelleyebilir.
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OZET

Galaktozemi, otozomal resesif olarak kalitilan, karbonhidrat me-
tabolizmasinin nadir bir hastaligidir. En sik gérilen formu klasik
galaktozeminin nedeni galaktoz-1-fosfat-Gridil transferaz enzim
eksikligidir. Situs inversus totalis; torasik ve abdominal solid or-
ganlarin komplet transpozisyonunu tanimlayan baska bir nadir
konjenital durumdur. Yenidogan déneminden itibaren galakto-
zemi tanisiyla izlenen bir hastada 10 yasina geldiginde ayrinti-
I bir fizik muayene sayesinde situs inversus totalis anomalisi
saptandi ve radyolojik olarak dogrulandi. iki nadir ve birbiri ile
iliskisiz kalitsal ve konjenital hastaligin birlikteligi daha 6nce hic
bildirilmedigi igin ilging bularak sunmak ve ayrintili bir fizik mua-
yenenin dnemine bir kez daha dikkat cekmek istedik.

Anahtar Kelimeler: Galaktozemi, situs inversus totalis, kalitsal
metabolik hastalik, konjenital anomaliler

ABSTRACT

Galactosemia is a rare autosomal recessively inherited disease
of the carbohydrate metabolism. The most common subtype
is the galactose-1-phosphate-uridyl transferase deficiency that
leads to classical galactosemia. Situs inversus totalis is anoth-
er rare congenital condition which defines the heterotopy of
thoracic and abdominal organs. Although our patient was diag-
nosed with galactosemia in the neonatal period, situs inversus
totalis could not be recognized until the age of 10 years. An
association between these two rare and unrelated congenital
conditions has not been reported before. We want to present
this interesting case and emphasize the importance of a detailed
physical examination.

Keywords: Galactosemia, situs inversus totalis, inherited meta-
bolic disease, congenital malformations

GiRiS

Galaktozemi, galaktoz metabolizmasindaki 3 farkli enzi-
min eksikligine bagli olarak ortaya ¢ikan bir kalitsal me-
tabolik hastalikti. Bu enzimler; galaktoz-1-fosfat-tridil
transferaz (GALT), galaktokinaz ve epimeraz’'dir. En sik
gorllen formu klasik galaktozemiye neden olan GALT
eksikligidir. Tim dinyadaki insidansi 1/40000-1/80000'dir
(1, 2). Akraba evliliginin yogun oldugu Ulkemizde ise insi-
dansi 1/23775 olarak bildirilmektedir (1). GALT eksikligin-
de galaktoz-1-fosfat karaciger, bébrek, beyin, lens, dil ve
deri fibroblastlarinda birikerek klinik bulgulara yol agmak-

tadir. Hastalar genellikle dogumda normal olup, beslen-
meyi takiben birka¢ giin icinde emmede zayiflik, kusma,
ishal, hipoglisemi, kolestaz, kilo kaybi, letarji ve kanamaya
egilim gibi bulgularla getirilmektedirler (1-3). Galaktoze-
minin bir diger dnemli ve karakteristik bulgusu olan kata-
rakt da zaman icinde yerlesip kalici gérme kayiplarina ne-
den olabilmektedir. Tani alamayan hastalar cogunlukla E.
Coli sepsisi ve hepatorenal yetmezlik nedeniyle kaybedil-
mektedir. Tani; klinik bulgulara eslik eden galaktozirinin
varliginda disindlir ve eritrositlerde galaktoz-1-fosfat
uridil transferaz aktivitesinin eksikligi ve GALT geninde
mutasyon saptanmasiyla dogrulanir. Tedavi, diyetten
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galaktoz ve laktozun émdir boyu cikarlmasi seklindedir.
Tanidaki gecikmeler kronik karaciger hastaligina, renal
tubuler asidoza ve gelisimsel gerilige neden olmaktadir.
Erken tedaviye ragmen dil gelisiminde sorunlar ve kizlar-
da hipergonadotropik hipogonadizm goérilebilmektedir
(1-3). Situs inversus totalis insidansi 1/10000 olan diger
nadir bir konjenital hastaliktir (4). Ic organlar viicutta ayna
goruntlsu seklinde yerlesmislerdir; kalp apeksi sag hemi-
toraksta, sol akciger trilobe, sag akciger bilobe, karaciger
solda, dalak ve mide sagda yer almaktadir. Bu duruma
%3-5 oraninda konjenital kalp hastaligi, en sik olarak da
blylk arterlerin transpozisyonu eslik etmektedir (4, 5).
Olgularin %20'sinde siliyer disfonksiyona bagl bronsiek-
tazi ve sinlizitin gorildigu Kartagener sendromu tablosu
vardir (4, 5). Eslik eden anomalilerin varligi ve siddetine
gore olgularin bir bolimine erken cocukluk déneminde
tani konulabilse de cogunlukla asemptomatik hastalar
erigkin dénemde tesadifen saptanmaktadirlar (5).

OLGU SUNUMU

Yirmialti gtinlik erkek hasta sarilik, karin sisligi, kilo ala-
mama, ishal ve kusma nedeniyle gotirildigi merkezde
yapilan batin ultrasonografisinde assit saptanmasi Uze-
rine hastanemize getirildi. Dogdugundan beri, giinde
5-6 kez olan kansiz ve mukussuz ishal éykiisii vardi. Oz-
gecmisinden, ailenin 1. gebelikten yasayan 1. ¢cocugu
olarak sezaryen ile 3100 gr olarak dogdugu, 10 ginlik
iken sarh@inin basladigr 6grenildi. Anne ve babasinin
3. dereceden akraba oldugu ve ailede bilinen baska bir

kalitsal hastalik dykisi olmadigr bilgisi alindi. Hastanin
basvuru anindaki agirhgi: 3840 gr (-1,6 SDS), boyu: 54
cm (-1,1 SDS) ve bas cevresi: 36 cm (-1,8 SDS) idi. Ge-
nel durumu orta, septik gérinimde, cildi ikterik ve kar-
ni distandu idi. Kot altinda 4 cm hepatomegali ve assit
saptandi. Laboratuvar incelemede karaciger fonksiyon
testlerinde yukseklik, hipoalbiminemi, direk bilirubin
ylksekligi ve koagllopati mevcuttu. Kolestaz etiyolojisi
icin bakilan viral enfeksiyonlar acisindan serolojik test-
leri negatifti. Kan aminoasit analizi ile tirozinemi tip | ve
sitriillinemi tip 1l ekarte edildi. idrarda rediiktan madde
pozitifligi olan ve idrar seker kromatografisinde yiksek
dansitede galaktoz pozitifligi bulunan hastaya galak-
tozemi On tanisiyla galaktozsuz diyet tedavisi basland.
Galaktoz-1-fosfat-Uridil transferaz enzim duzeyi: 1,9 U/g
Hb (N>18,5) distktl. GALT geninde homozigot p.S135L
(c.404C>T) mutasyonu saptanarak galaktozemi tani-
si dogrulandi. Hastanin galaktozsuz diyet ile takibinde
kisa strede karaciger enzimleri ile bilirubin dizeyleri
dustii ve koagiilasyon testleri normale geldi. izleminde
blylmesi normal seyreden, katarakti gelismeyen ve sik
enfeksiyon 6yklsl olmayan hastanin 10 yasinda iken ya-
pilan rutin poliklinik kontrolinde, kalp seslerinin belirgin
olarak sagda duyulmasi Uzerine cekilen akciger grafisin-
de dekstrokardi saptandi (Sekil 1). Ekokardiyografide
dekstrokardi disinda baska kardiyak anomali gérilmedi.
Karin ultrasonografisinde intraabdominal organlar da
simetrik olarak ters yerlesimli bulununca galaktozemiye
ek olarak situs inversus totalis tanisi konuldu. Hastanin
yasal varisinden yazili olarak bilgilendirilmis olur alindi.

Sekil 1: Olgunun posteroanterior akciger grafisinde dekstrokardi gérintisi.
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TARTISMA

Galaktozemi, galaktoz metabolizmasindaki 3 farkli enzi-
min eksikligi sonucu ortaya ¢ikan, otozomal resesif kali-
tim g&steren nadir bir kalitsal karbonhidrat metabolizma-
st hastaligidir. En sik gorilen formu klasik galaktozemiye
neden olan Galaktoz-1-fosfat uridiltransferaz eksikligidir.
Klinik bulgulari kolestaz, karaciger yetmezligi, renal tu-
buler asidoz, galaktozuri, hipoglisemi ve katarakttir (1,
2, 6). Olgumuzda hastaligin tipik bulgular olan kolestaz,
karaciger disfonksiyonu, hipoglisemi ve galaktozuri mev-
cuttu. Katarakt goérilmedi. Zamaninda baglanan galaktoz
ve laktozsuz diyet ile hastanin bulgularn tamamen dizel-
di, blylime ve gelismesi akranlarindan farkli olmadi ve
hafif Gst solunum yolu enfeksiyonlari disinda tanidan son-
ra ciddi hi¢cbir enfeksiyon gecirmedi. Ancak ilging olarak
hastanin tani éncesinde birkag kez ¢ekilen akciger grafi-
lerine ve 6 ayda bir yapilan rutin fizik ve ultrasonografik
incelemelerine ragmen 10 yasina kadar fark edilmeyen
situs inversus totalis anomalisi de vardi. Situs inversus
totalis nadir bir konjenital anomalidir (4, 5). Abdominal
ve torasik organlar ayna gorlntisu seklinde transpoze
yerlesmistir. Situs solitus seklinde izole gérilebildigi gibi,
konjenital kalp hastaliklari, kalp ileti defektleri, silier dis-
kinezi, Kartagener sendromu ve polispleni olmak lzere
baska anomalilerin birlikteligi de olabilir (4, 5). Eslik eden
anomalilerin siddetine gore hastalar erken ¢ocukluk do-
neminde de tani alabilirler (4, 5). Ancak olgular codun-
lukla asemptomatiktir ve eriskin déneminde tesadifen
bu kompleks anomalileri saptanabilir (4, 5). Benzer sekil-
de hastamiz da galaktozemi nedeniyle rutin takiplerine
gelmekteyken, ilk kez 10 yaginda yapilan muayenesinde
kalp seslerinin belirgin olarak sagda duyulmasi tzerine
cekilen akciger grafisinde dekstrokardisi saptanip, karin
ultrasonografisinde intraabdominal organlarin da simet-
rik olarak ters yerlestiginin gorilmesi sonucu situs inver-
sus totalis tanisi almistir. Altmis sekiz yasindaki bir erkek
hastada halsizlik, gece terlemesi, abdominal distansiyon
ve hassasiyet ile hastane basvurusunda cekilen akciger
grafisinde kalbinin sagda yerlestigi fark edilmis ve kro-
nik myeloid 16semiyle es zamanli olarak tesadifen situs
inversus totalis tanisi bildirilmistir (8). Kirkbes yasinda-
ki tip 2 diyabetes mellitus ve bronsial astim tanilar ile
uzun slre izlenen bir hastada ani basglayan gégus agrisi,
terleme ve takipne nedeniyle hastaneye basvurusunda
cekilen telegrafisinde miyokard enfarktistine eslik eden
dekstrokardi saptanmigtir (9). 2017'de Sivri ve arkadasgla-
ri (10), bir kalitsal metabolik hastalik olan Fankoni-Bickel
sendromu ile situs inversus totalis anomalisinin birlikteli-
gini rapor etmislerdir.

SONUC

Akraba evliliklerinin sik oldugu Ulkemizde ayni ailede
birden fazla kalitsal metabolik hastaligin yani sira ayni
hastada kalitsal metabolik hastalik ve konjenital anoma-

lilerin beraberligine de rastlanmaktadir. Biz de bu olgu
sunumu ile literatiirde ilk kez galaktozemi ve situs inver-
sus birlikteligini sunarken dikkatli bir fizik muayenenin
en degerli tani metodu oldugunu da bir kez daha vur-
gulamak istedik.
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ABSTRACT

A 40-year-old male patient was admitted to our emergency de-
partment with hemoptysis. A contrast-enhanced thoracic com-
puted tomography demonstrated pulmonary sequestration
supplied by two separate aberrant arteries. Due to the risk of
excessive bleeding during elective surgery, transcatheter em-
bolization of aberrant arteries was planned before the opera-
tion. A 10 mm Amplatzer Vascular Plug 2 was deployed to the
proximal and a 6 mm Amplatzer Vascular Plug 1 was deployed
to the distal artery via the right femoral artery. The procedure
was terminated with successful vascular embolization of the two
afore-mentioned arteries. One month after the embolization,
the robotic left lower lobectomy was performed electively.

Keywords: Pulmonary sequestration, robotic lobectomy, vascu-
lar plugs

OZET

40 yasinda bilinen sistemik hastalik dykisi olmayan hemoptizi
sikayeti ile acil servisimize basvuran hastanin ¢ekilen kontrastli
toraks BT'sinde sol alt akciger parenkiminin torasik aortadan kay-
nakli iki aberran arter ile kanlandigi saptanmistir. Gogus cerrahisi
tarafindan degerlendirilerek lobektomi planlanan hastanin pero-
peratif kanama riskini azaltmak icin elektif cerrahi dncesi aberran
arterlerin transkataterik kapatiimasi planlandi. Sag femoral yolla
yapilan anjiografi sonrasi proksimal artere 10 mm Amplatzer Vas-
kuler Plak 2, distal artere ise 6 mm Amplatzer Vaskdler Plak 1 yer-
lestirilerek islem basari ile sonlandinldi. Hastaya 1 ay sonra elektif
olarak basarili robotik lobektomi uygulandi. Bu hibrid yaklagim
nadir bir tedavi stratejisi olarak uygulanmistir.

Anahtar Kelimeler: Pulmoner sekestrasyon, robotik lobektomi,
vaskdiler plak

INTRODUCTION

Pulmonary sequestration is a rare congenital malforma-
tion that is characterized by the presence of lung tissue
which does not have any communication with the nor-
mal bronchopulmonary tree and is supplied by one or
more aberrant arteries (1). This condition is only likely to
occur in 0.15-1.8% of the general population. There are
two types of sequestration: intralober and extralober
sequestration. Intralober sequestration that has its own

separate pleura which is a more common type and gen-
erally presents in adults. Although it is well known that
surgical treatment is recommended for symptomatic pa-
tients, transcatheter embolization is an effective treat-
ment modality for patients at risk of excessive bleeding
(2). We herein present a case of successful transcatheter
vascular plug embolization of pulmonary sequestration
patient with recurrent hemoptysis prior to robotic left
lower lobectomy.
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CASE PRESENTATION

A 40-year-old male patient without any chronic disease
was admitted to ouremergency departmentwith recurrent
episodes of hemoptysis. He was a non-smoker and did
not use any medication. His hemodynamic parameters
including O, saturation were normal and also physical
examination and routine laboratory investigations were
unremarkable. While a chest radiograph did not have any
significant pulmonary parenchymal or pleural abnormality,
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thoraciccomputedtomography demonstrated pulmonary
sequestration with increased parenchymal consolidation
at the left lower pulmonary area (Figure 1A/B). A contrast-
enhanced thoracic computed tomography demonstrated
left lower pulmonary parenchyma supplied by two
separate aberrant arteries originating from lower thoracic
aorta (Figure 2). The proximal aberrant artery (Figure 3A)
was bigger than the distal aberrant artery (Figure 3B).
The patient was evaluated by our division of thoracic
surgery and a left lower lobectomy operation was

Figure 1: A-Chest radiograph of patient with pulmonary sequestration B-Thoracic
computed tomography demonstrated pulmonary sequestration with increased
parenchymal consolidation at the left lower pulmonary area (arrowhead).

originating from lower thoracic aorta.

Figure 2: Contrast-enhanced thoracic computed tomography demonstrated two separate aberrant arteries
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Figure 3: Contrast-enhanced thoracic computed tomography imaging of two

aberrant arteries of pulmonary sequestration A- proximal artery B- distal artery.

Figure 4: Angiographic imaging of vascular plug embolization of
aberrant arteries of pulmonary sequestration A-Angiographic imaging
of proximal aberrant artery B-Angiographic imaging of distal aberrant
artery C-Amplatzer Vascular Plug 2 implantation to proximal aberrant
artery D-Cutting off the blood flow of the proximal artery E-Amplatzer
Vascular Plug 1 implantation to distal aberrant artery F-Successful

embolization of two aberrant arteries.

planned. Due to the risk of high bleeding during elective
surgery, transcatheter embolization of aberrant arteries
was approved before the operation by our cardiology
and thoracic surgery team. The digital subtraction
angiography was performed via the right common
femoral artery using 7French (7F) femoral sheath. The
two aberrant arteries were selectively cannulated with a
Judkins Right (JR) 4-6F diagnostic catheter (Medtronic,
New York, USA) and the angiographic images of theses
arteries were obtained (Figure 4A/B). A 10 mm Amplatzer
Vascular Plug 2 (AVP; St. Jude Medical, St. Paul, MN) was
deployed to the proximal segment of the artery via 7F
Destination sheat (Terumo Medical, Somerset, NJ) (Figure

4C). Then the blood flow of the artery was completely cut
off (Figure 4D). After this, a 6 mm Amplatzer Vascular Plug
1 (AVP; St. Jude Medical, St. Paul, MN) was deployed in
the distal one via Judkins Right (JR) 4-6F guiding catheter
(Medtronic, New York, USA) (Figure 4E). The procedure
was terminated with successful vascular embolization of
the afore-mentioned two arteries (Figure 4F). The patient
was discharged from hospital without any complication
on the day after embolization. Although hemoptysis
regressed comparatively, a surgical operation was
planned by our cardiology and thoracic surgery team
due to increased risk of recurrent inflammation at the
sequestration area. It is known that interruption of
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the arterial supply of the sequestration is not enough
to suppress the inflammation. One month after the
embolization the robotic left lower lobectomy was
performed electively.

DISCUSSION

Pulmonary sequestration is first described by Rektorzik as
a congenital malformation of lung tissue which has its own
arterial supply without any communication with the nor-
mal bronchopulmonary tree (3). Intralober sequestration
having its own separate pleura is more common than the
extralober type, and generally more than half of the cases
of the intralober type present in later childhood or adult-
hood, while extralober is generally diagnosed in infants.
Intralober sequestration is generally located in the lower
lobes of lung tissue (98%) and arterial supply often arises
from the lower thoracic aorta (4). 2625 patients are eval-
uated by Young et al. and the most common symptoms
are detected as cough, sputum production, fever, hemop-
tysis and chest pain. 13% of patients presented without
any symptom with incidental imaging findings (5). While
the digital subtraction angiography is the gold standard
procedure for detection of abnormal arterial supply,
contrast-enhanced thoracic computed tomography and
magnetic resonance imaging are alternative options.

Surgical resection of pulmonary sequestration is the
most commonly accepted treatment procedure. Howev-
er, some patients, having more than one aberrant artery
or having arteries arising from the posterolateral area of
the aorta, are under high risk of surgical bleeding, such
as our patient. Spontaneous regression of pulmonary se-
questration due to progressive fibrosis of the dysplastic
lung tissue is seen to be difficult in these patients. The
other possible mechanism of induced hemorrhage risk
is based on friable arterial supply of sequestration due
to inflammation from repeated infection. Embolization
of the aberrant arteries mimics this mechanism by oc-
cluding the arterial supply and it has been demonstrat-
ed that embolization can reduce the risk of intraopera-
tive hemorrhage (6). Moreover, embolization can be an
alternative treatment strategy of surgical lobectomy or
it can be performed prior to surgery in patients under
high risk of intraoperative hemorrhage such as our pa-
tient. According to the mentioned strategy, our patient
was treated successfully with vascular plug embolization
of two aberrant arteries of the sequestration to reduce
the risk of bleeding during surgery. While there is no data
in the literature regarding the optimal timing of the sur-
gical procedure after embolization, one month after em-
bolization, the surgical robotic lobectomy, having a low
perioperative hemorrhage risk, was performed electively
on the decision of our cardiology and thoracic surgery
team. For a month after the embolization had been car-
ried out antiplatelet monotherapy with was given to re-

duce thromboembolic occurrence. Thus, a surgical oper-
ation was performed one month after the procedure. This
hybrid procedure is quite a rare option in the treatment
of pulmonary sequestration due to the high periopera-
tive risk of bleeding due to more than one aberrant ar-
tery. It has been reported that vascular embolization has
some complications including femoral arterial access site
thrombosis and transient limb ischemia, non-target em-
bolization of the pulmonary arteries and aorta, transient
hypertension, pain, and fever (2,5). Adamkiewicz arterial
occlusion is one of the most serious complications of this
procedure. Some of these complications can give rise to
increased morbidity and mortality rates. However, the
complication rates of vascular plug embolization are low
in an experienced center.

CONCLUSION

Pulmonary sequestration is a rare congenital malforma-
tion of lung tissue with aberrant arterial supply. Although
surgical lobectomy is the gold standard treatment, vas-
cular embolization is the common accepted strategy that
is used instead of or prior to surgery in selected patients.
Vascular plug embolization of two aberrant arteries of
the sequestration in the same procedure prior to surgical
robotic lobectomy is a rare type of treatment. It can en-
able robotic surgery to reduce the risk of intraoperative
hemorrhage. Furthermore, studies on a large scale are
needed to evaluate the long term outcome of vascular
plug embolization.
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