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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



Istanbul Tip Fakiiltesi Dergisi

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: Glucose transporter-1 deficiency syndrome (GLUT1-
DS) is defined as a metabolic encephalopathy that is associated
with heterozygous and usually de novo pathogenic variations in
the SLC2A1 (solute carrier family2 member1) gene.

Materials and Methods: In this study, all coding exons and
neighboring intronic regions of SLC2AT were Sanger sequenced
in 12 patients with clinically suspected GLUT1-DS. For de novo
variations revealed after sequencing and segregation analysis,
we also performed genome wide Single Nucleotide Polymor-
phism (SNP) genotyping to confirm parental relatedness with
the proband. In patients without any sequence variations, re-
al-time quantitative real-time polymerase chain reaction (qPCR)
was applied to determine the presence of any copy number vari-
ations (CNV).

Results: Sanger sequencing followed by bioinformatics analysis,
segregation in the family and SNP array genotyping revealed
two novel and de novo pathogenic variations associated with
the GLUT1-DS phenotype in 2 patients. gPCR results were com-

OZET

Amag: GLUT1 eksikligi sendromu (GLUT-1ES) bebeklik caginda
baslayan metabolic bir ensefalopati olarak tanimlanmistir. Kolay-
lastinlmis glikoz tastyicisi olan GLUT1'i kodlayan SLC2AT genin-
deki de novo patojenik varyasyonlardan kaynaklanir.

Gere¢ ve Yontem: Bu calisma kapsaminda, GLUT1-ES klinik
stphesi olan 12 hastada SLC2A1 geninin tim ekzonlar Sanger
dizileme metodu ile taranmistir. De novo varyantlarin anne baba
cocuk UclUst agisindan uyumlulugu Tek Nukleotid Polimorfizmi
(SNP) genotiplemesi ile yapilmistir. Sanger analizinde herhangi
bir degisikligi olmayan hastalarda, gercek zamanli kantitatif PZR
(Polimeraz Zincir Reaksiyonu) analizi ile kopya sayisi degisimleri
incelenmistir.

Bulgular: Sanger dizileme, biyoinformatik analiz, aile segregas-
yonu ve SNP genotipleme yaklagimlarinin ardarda uygulanma-
si ile 2 hastada GLUT1-ES fenotipiyle iliskili iki yeni ve de novo
patojenik varyasyon tespit edilmistir. Gergcek zamanl gPZR so-
nuglari ise bir baska hastada SLC2A1 geninin bir kopya kaybiyla
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patible with one copy loss of SLC2AT gene in another patient.
All variations identified herein are likely to have caused null al-
leles and resulted in GLUT1-DS through haplo insufficiency.

Disscussion: In this study we used a series of molecular genetic
approaches in order to identify all possible variations in SLC2A1
that may be associated with GLUT1-DS. This collective effort fa-
cilitated diagnosis in 3 patients.

Keywords: Glucose transporter-1 deficiency syndrome (GLUT1-
DS), SLC2A1, de novo variations, CNV analysis, SNP array

uyumlu bulunmustur. Tespit edilen 3 varyasyonun da SLC2AT ge-
ninin bir allelinin fonksiyonunu tamamen ortadan kaldirarak hap-
loyetersizlik mekanizmasi ile hastaliga yol actigi dngérilmustir.
Tartigma: Bu ¢alisma ile pek ¢ok farkli molekiler genetik teknik
ve analizler kullanilarak GLUT1-ES hastaliginda gen seviyesinde-
ki olasi tum degisikliklerin belirlenmesi hedeflenmis; klinik taniya
katki saglanmistir.

Anahtar Kelimeler: GLUT1 Eksikligi Sendromu, SLC2AT, de
novo varyasyon, CNV analizi, SNP dizileme

INTRODUCTION

GLUT1 deficiency syndrome (GLUT1-DS) is caused by
heterozygous pathogenic variations of the SLC2AT gene.
SLC2A1 encodes GLUT1 protein, which acts as the pri-
mary glucose transporter along the blood-brain barrier.
SLC2A1 gene is located on chromosome 1p34.2 and its
largest transcript consists of 10 coding exons (1).

Lack or absence of GLUT1 protein leads to insufficient
glucose levels for cerebral metabolism (1). Classical
GLUT1 encephalopathy is characterized by infantile-on-
set seizures, developmental disability, complex motor
disorders, and variable microcephaly. Although SLC2A1
variations are known to cause GLUT1-DS, there is still
need for determination of proper phenotype-genotype
correlations. Most patients carry heterozygous de novo
mutations in the SLC2AT gene. In familial cases, auto-
somal dominant inheritance is observed with full pene-
trance and autosomal recessive transition has rarely been
reported (2). In clinical practice, the clinically available

Table 1: Review of clinical findings in the study cohort.

distinctive biomarker for GLUT1-DS is a low concentra-
tion of glucose in cerebrospinal fluid (CSF) (<50 mg/dl
or CSF-to-blood glucose ratio <0.45). Early diagnosis is
critical for an effective etiological therapy (3,4).

In this study we set out to identify possible pathogenic
variations associated with GLUT1-DS in the SLC2A1 gene
in 12 patients. Various molecular techniques including
Sanger sequencing, SNP array analysis and real-time
quantitative PCR (gPCR) were used throughout this pro-
cess. The scientific importance of this study is to contrib-
ute to the discussion of diagnosis genetic causes of rare
neurological diseases like GLUT1 deficiency syndrome
and to determine the possible phenotype-genotype cor-
relations.

MATERIALS AND METHODS

A cohort of 12 individuals with clinically suspected
GLUT1-D Shave were recruited to the study by the Pedi-
atric Neurology department at Kocaeli University's Med-
ical Faculty (Table 1). DNA was isolated from peripheral

Patient Sex Age at CSF glucose Parental Clinical phenotype

Number diagnosis  concentration Cons.

E11-169 F 9y 31mg/ml Yes Microcephaly, dyskinetic movement disorder,

ataxia, mental retardation, epilepsy
E13-83 F 17y 35 mg/ml No Dyskinetic movement disorder, mental
retardation
E15-16 F Ty 48 mg/ml No Mental retardation and early onset childhood
absence epilepsy
E15-19 F 1y 28 mg/ml No Acquired microcephaly, dystonia, epilepsy,
psycho-motor retardation

E15-30 F S5y 55mg/mll No Early onset childhood absence epilepsy
E15-34 F 10y 35 mg/ml No Early onset childhood absence epilepsy
E15-40 F S5y 32 mg/ml No Early onset childhood absence epilepsy
E15-47 F 7y 53 mg/ml No Early onset childhood absence epilepsy
E16-16 M b6y < 20mg/ml No Early onset childhood absence epilepsy
E16-24 F 10y < 20mg/ml No Early onset childhood absence epilepsy
E17-20 F 13y < 20mg/ml No Early onset childhood absence epilepsy
E17-79 F 8.5y 52 mg/ml No Early onset childhood absence epilepsy

CSF: cerebrospinal fluid; Cons.: Consanginity; F: Female; M:Male; Y: year
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blood of all patients and their family members whenever
required. The DNA was first analyzed for sequence vari-
ations via Sanger sequencing and then subjected to trio
SNP array genotyping only for trios with de novo variants.
Real time gPCR method was additionally used for detect-
ing any possible copy number changes that would be
missed by Sanger sequencing. The study protocol was
approved by Istanbul University, Istanbul Faculty of Med-
icine, Clinical Ethics Committee (2017/493; 12/05/2017).

Genomic DNA isolation

Peripheral blood samples were obtained in EDTA tubes
and DNA was isolated using Qiagene maxi and/or mini
kits as suggested. Also, 2.5 ml of peripheral blood sam-
ples of patient E11-169 and her parents were collected in
PAXgene Blood RNA Tubes and RNA was isolated using
PAXgene Blood RNA Kit according to the manufacturer’s
instructions.

Screening SLC2A1 for sequence variations

All coding exons and neighbouring intronic regions in
SLC2A1 gene had been amplified using 10 primer pairs
designed for this study (Table 2). A touch down PCR (TD-
PCR) protocol was utilized for this purpose, which can in-
crease specificity, sensitivity and yield, without the need

for struggle optimizations and/or the redesigning of
primers (5,6). Each amplicon was Sanger sequenced and
analyzed for sequence variations using CLC Workbench
(8). Variants identified were then annotated with ENSEM-
BL Variant Effector Predictor Tool (VEP) for detecting the
consequence of these variants on current transcript ver-
sions, retrieving up-to-date population frequency data
and predicting the possible impact of amino acid substi-
tutions on the structure and function of GLUT1 protein via
PolyPhen and SIFT (https://www.ensembl.org/info/docs/
tools/vep/index.html). Splicing consequence of splice
region variants were analyzed through ‘'Human Splicing
Finder (HSF)' (http://www.umd.be/HSF/). For variations
with potential pathogenic effect, familial segregation
analysis was performed. All variations were annotated
using the only consensus codes database transcript of
SLC2A1, namely ENST00000426263.8 (NM_006516.3) as
a reference.

Parental confirmation by SNP array

According to the American College of Medical Genetics
(ACMG) Standards Guidelines published in 2015 (8), it is
necessary to show parental relatedness with the proband
for the confirmation of de novo variants. We performed
SNP array genotyping using Illumina Human Cyto SNP-12

Table 2: Primer sequences to amplify 10 SLC2AT fragments and exons covered by these fragments. Some

amplicons were deigned as overlapping fragments.

Fragment Exons involved  Fragment length
Fri ex 1 484bp
Fr2 ex 2 535bp
Fr3 ex 3-4 558bp
Frd ex 4b 535bp
Fr5 ex 5-6 466bp
Fré6 ex 6-7 561bp
Fr7 ex 7-8 60%9bp
Fr8 ex 8 442bp
Fro ex 9 35%bp
Fr10 ex 10 415bp

Fragment GC .
Primer sequences

content
74% GCCGGGGTCCTATAAACGCTAC
CGCTAGATCCGAAGCCCATC
54% AATGAGACCCCCAAGAATCC
CCAGAAAACTGGCTGGAGAG
60% GGAAAAGGAAGACTGGGTCC
ACATACATGGGCACGAAGC
65% ACTGGGCAAGTCCTTTGAG
GTGTCCAGCACAGAGAATGG
71% CTGAAGCAGCAGCTGACACAAAG
GGAACAGCTCCAGGATGGTGAC
58% TGAGCCACCCTCACCTTCC
TGGCATACACAGGCTGCTGC
68% TTTCCCTTTAGACCCCAAGC
TATGAAGCCCAGGCAAACTC
70% CTCTGCCCACAGCTGTTTGTG
GGGGTTGCTGTGAAGATGAATTG
54% GGATCCATCACAACCCAGTC
TTCCTCCTCAGCATGATTCC
56% TCCAAAGTCCTACAGCCAGG

CTTCTGGACATCATTGCTGG
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Bead Chip kit in two parent offspring trios. The data was
exported from Genome Studio platform and analyzed
using an in-house approach, in which only ‘informative
SNPs (iSNP)" were selected for each trio. For autosomal
SNPs, iSNPs are described as SNPs that are alternatively
homozygous in each parent. For iSNPs the child is an ob-
ligate heterozygous. As an example if we choose all SNPs
with ‘AA’" genotype in the father and ‘BB’ genotype in the
mother, the offspring should essentially be ‘AB’. A signifi-
cant degree of heterozygosity for the offspring in the trio
for iISNPs will assess biological relatedness (9).

Real-Time Quantitative Polymerase Chain Reaction
(qPCR) approach

In order to detect heterozygous copy number variations
that may be missed by Sanger sequencing approach,
we utilized real time gqPCR approach using Roche Light
Cycler 480 with SYBR Green | Master mix in 7 patients
for over 9 SLC2AT fragments. Herein, we aimed to map
CNVs at the level of exonic resolution. Delta-delta Ct ap-
proach was used for data analysis using PCBP3 (Poly RC
Binding Protein 3) gene as a reference. For this approach,
primer pairs presented on Table 2 were used except for
fragments 1, 6 and 7. For these regions new primer pairs
were designed. Nevertheless, fragment 1 could not be
optimized for gPCR probably due to a relatively high GC
content. Therefore, gPCR was performed for 9 fragments.
New primer pairs for fragments 6 and 7 are as follows:
Fr6F:ATCAACCGCAACGAGGAG,Fr6R:ACCATGCA-
CACTTGACCAGA, Fr7F:CCCACATCCACTGCTACAGA
and Fr/R:TAGTGCCCTTCTGAACCCAC.

A §

8
>
~
S
a
-
-3
a
-
=

TCCCCCCAK|[TGCTAAAG

Val Leu Lys

Intron5 «—1 & Exoné

Gene expression level analysis

Patient E11-169 and her parents were tested using mRNA
expression analysis of the SLC2AT gene to investigate
any effects on the mRNA levels. For each subject, 1 ug to-
tal RNA was reverse transcribed using First Strand cDNA
Synthesis Kit (Fermentas) according to the manufactur-
er's instructions. Reverse transcription quantitative poly-
merase chain reaction (RT-gPCR) assay was performed
triplicate using Roche Light Cycler 480 with SYBR Green
| Master mix and primers located on different exons (for-
ward primer for Fr4 and reverse primer for Fré as indi-
cated in Table 2). Delta-delta Ct approach was used for
data analysis using ABL gene as a reference. Statistical
significance was tested using one-way ANOVA.

***Reasons for choosing ABL and PCBP3 as reference
genes; stability, no change in the tissues or cells under
investigation, these genes have the closest base length to
the target gene. The reason for including the ABL gene as
a second reference was that it is more compatible and op-
timized for the mRNA sequence step than PCBP3 gene.

RESULTS

Interpretation of sequence variants in SLC2A1

Eight different single nucleotide variations were iden-
tified in 7 patients with a suspected phenotype of
GLUT1-DS. Two of them (NM_006516.3: c.680-1G>C and
NM_006516.3: c.542delG) were assessed to be associ-
ated with the GLUT-1 deficiency syndrome as they were
found to be novel and de novo (Figure 1; Table 3). Trio
SNP analysis was performed for families of E11-169 and

ot

E13-88

E13-84

E13-83 E13-87

ok YuleRern

E13-89

TCCATCATGG

CAACAAGGACCTGT

Ser Iso Met Gly Asn Llys Asp Leu
ldeIG
Ala Thr Arg Thr ... *

Figure 1: Segregation analysis of (a) NM_006516.3: ¢.680-1G>T and (b) NM_006516.3:c.542delG
in the relevant families indicate a de novo pattern for the variations. K: ambiguity code for G or T.
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Table 3: SLC2A1 variants identified through Sanger sequencing

Patient ID VariantID  Seg. c.DNA Protein MAF Variant type Exon Intron
E11-169 Novel de novo c.680-1G>T - - splice_acceptor - 5/9
E13-83 Novel de novo ¢.542delG p.(Gly181Alafs*10) - frameshift 5/10
E17-79 rs11537640 NP c-197A>C - 0.23(G) 5_prime_UTR  1/10
E15-40, rs1385129 NP c.45C>T p.Ala15= 0.24 (A)  synonymous 2/10
E17-20,

E17-79

E17-79 rs76672402 NP c.312C>T p.Phe104= <0.01 (A) synonymous 4/10
E17-79 rs755559487 NP c.384C>T p.lle128= <0.01 (A) synonymous 4/10
E15-30, rs11537641 NP c.399C>T p.Cys133= 0.14 (A)  synonymous 4/10
E15-47,

E17-20,

E17-79

E15-30, rs2229682 NP c.588G>A p.Pro196= 0.12(T)  synonymous 5/10
E15-47,

E17-20,

E17-79

NP: not performed; Seg: Segregation

E13-83 as the de novo status of the variants gives strong
support for the pathogenic status if both maternity and
paternity can be confirmed (8). Accordingly, iSNP analysis
in both the trios of E11-169 and E13-83 resulted in 99.9%
correlation for 11,385 and 16,015 iSNPs, respectively.

The de novo variant identified in E11-169 (NM_006516.3:
c.680-1G>T;, hg38: chr1:42,929,781C>A) is a novel
splice region variant. At the same locus, another splice
variant (CS057229;, NM_006516.3: ¢.680-1G>C; hg38:
chr1:42,929,781C>G) previously associated with GLUT1-
DS, can be interpreted as new evidence in favor of the

P = 0,00048

P = 0,00063

P =0.00045

x : fold changes
£ ”

e
-

2
=

02

Healthy control

¥: patients
0.2

P =0,00001

novel variant identified herein (10). HSF analysis for
both alterations (NM_006516.3: ¢.680-1G>T.C) revealed
alteration of the wild type acceptor site, so it is possi-
ble that both variants are affecting splicing. The oth-
er novel and de novo variant in E13-83 is a single base
deletion resulting in a frameshifting effect on trans-
lation  (NM_006516.3:c.542delG;  p.(Gly181Alafs*10);
hg38:chr1:42,930,010delC). For both variations, protein
truncation can be speculated, but it is likely that both
alleles have a null effect possibly due to translation de-
pendent nonsense-mediated decay. This effect well cor-

P =0,000581

P =0,00075

P=000073

P = 000000218

1519

Figure 2: Graphical representation showing the comparison of the fold changes of each fragment for each patient.
P values and fold changes were controlled three times. (x: fold changes y: patients SLC2AT: target gene, PCBP3:
reference gene, control: a pool of six (three women-three men) unaffected individuals, fr: fragment).
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relates with the haplo insufficiency of pathogenic varia-
tions in development of GLUT1-DS.

Interpretation of CNVs in SLC2A1

After identifying two novel pathogenic variations, 7 avail-
able patients out of 10 were analyzed for CNV events
throughout the SLC2AT gene, using a real time gPCR ap-
proach. The result showed that only one patient (E15-16)
was found to have a decreased CNV value in all SLC2AT
fragments analyzed (Figure 2). The possible loss of the
allele carrying the SLC2A1 gene is again compatible with
a null effect, which may result in GLUT1-DS phenotype
through haplo insufficiency.

Interpretation of SLC2A1 gene expression

SLC2AT mRNA level analysis for E11-169 and her family
showed reduced expression for the index patient com-
pared to her parents. RT-gPCR measurements indicat-
ed statistically significant decrease in the SLC2A1 gene
expression compared to non-carrier healthy parents
(p=0,0002). Triplicate mMRNA measurements revealed a
mean of 49% decrease in the transcript level for the af-
fected patient (Figure 3). Possible mechanism for com-
plete degradation of the mutated allele can be explained
by non-sense mediated decay mechanism.
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Figure 3: Triplicate mRNA measurements revealed a
mean of 49% decrease in the transcript level for affected
patient (E11-169) and her family (F: father, M: mother)
(p:0,0003657).

DISCUSSION

In this study, we carried out screening of SLC2AT gene
by means of Sanger sequencing and CNV analysis in or-
der to detect novel variations associated with GLUT1-DS.
This approach from clinics to genetics acts as a model
facilitating the correct diagnosis of this disorder. Clini-
cal diagnosis assisted with correct genetic diagnosis is
the first step for the development of possible treatment
options. In this case, patients diagnosed with GLUT1-DS
can be good candidates for a ketogenic diet, optimal an-
tiepileptic treatment and other supportive therapies (11).
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In this study, we have identified 3 potentially pathogen-
ic variants using Sanger sequencing and quantitative
analysis of SLC2A1 coding region. All these 3 variations
(frameshift, splice region and gene copy loss) are loss
of function alleles and accordingly they lead to null al-
leles and exert their effect on the GLUT1-DS phenotype
through haploinsufficiency.

On the other hand, negative cases of SLC2AT may be
due to another unknown genetic defect, reversible tran-
sient glucose transport disorder or even other unidenti-
fied causes such as infectious, traumatic, certain antiepi-
leptic drugs (phenobarbital, valproate sodium) (12).

Increased blood glucose levels due to a variety of caus-
es may also reduce CSF / blood glucose ratio and cause
misdiagnosis. For example, as a result of the study con-
ducted by Leen et al., only 41% of 132 people had a vari-
ation (13). By way of another example, in the study by
Vuillaumier-Barrot et al., the atypical AHC case was asso-
ciated with a false mutation in SLC2AT, indicating clinical
overlap between the two pathologies (14).

Screening of other GLUT members (GLUT 2/3/4/5) associ-
ated with GLUT1 and / or functional regions of SLCT6AT,
SLC16A3, SLC16A7 and SLC16A8 genes in which MCTT1,
MCT2, MCT3 and MCT4 proteins are encoded may be
suggested for further molecular testing for SLC2AT neg-
ative GLUT1DS cases.
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ABSTRACT

Objective: The aim of this study is to investigate how acute hy-
perglycaemic changes affect the choroid in patients with predi-
abetes.

Material and Method: Each subject underwent a 75 g oral glu-
cose tolerance test (OGTT) after overnight fasting. The measure-
ment of choroidal thickness (ChT) was done with new generation
spectral domain optical coherence tomography (SD-OCT).

Results: Fasting Plasma Glucose (FPG) levels of the patients with
only isolated Impaired Fasting Glucose (IGT) patients are higher
(all p<0.0001). Mean insulin levels were also higher in patients
with prediabetes than in healthy volunteers during the entire ex-
periment (all p<0.0001). Changes in ChT differed between the
groups, a transient increase was observed in the mean ChT as
well as subfoveal, nasal and temporal locations at the 500 pm
distance to fovea in prediabetes individuals. While the subfo-
veal ChT difference was 1.52+4.11 pm (range, -11.00/24.00 pm)
in prediabetes, -0.22+1.74 uym (range -2.00/8.00 pm) in the con-
trol group at the first hour of the OGTT. A transient choroidal
thickening occurred in the prediabetes group, while there was

OZET

Amag: Akut hiperglisemik degisikliklerin prediyabetli hastalarda
koroidi nasil etkiledigini aragtirmak.

Gereg ve Yéntem: Hastalara en az 8 saat kalori alinmamasi son-
rasi 75 g oral glukoz tolerans testi (OGTT) uygulandi. Koroid ka-
linhigi (ChT), yeni nesil spektral domain optik koherens tomografi
(SD-OCT) ile él¢dldi.

Bulgular: Koroid kalinhdindaki degisiklikler gruplar arasinda
farklilik géstermistir. Prediyabetli bireylerde, foveaya 500 pm me-
safedeki subfoveal, nazal ve temporal lokasyonlarin yani sira or-
talama ChT'de gecici bir artis gozlenmistir. OGTT'nin ilk saatin-
de; prediyabetik grupta subfoveal koroid kalinligi farki 1,52+4,11
pum (aralik, -11,00/24,00 pm) iken, kontrol grubunda subfoveal
ChT farki -0,22+1,74 um (aralik -2,00/8,00 um) olarak &l¢tlda.

Sonug: Akut hiperglisemik degisikliklerin anlik &l¢limlerle sap-
tanmasi, hastaligin okuller yapilar Gzerindeki etkisini daha iyi an-
lamamiza yardimci olabilir.

Anahtar Kelimeler: Koroid kalinligi, oral glukoz tolerans testi,
spektral domain optik koherens tomografi
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no change in the healthy volunteers.

Conclusion: Detecting acute hyperglycemic changes with in-
stant measurements may help us to better understand the effect
of the disease on ocular structures.

Keywords: Choroidal thickness, oral glucose tolerance test,
spectral domain optical coherence tomography

INTRODUCTION

Diabetes mellitus (DM) is characterized by chronic hyper-
glycaemia and fluctuations in blood glucose levels (1).
The current methods to identify DM include the fasting
plasma glucose (FPG) level test, the 2 hours plasma glu-
cose value after 75-g oral glucose tolerance test (OGTT)
and glycosylated hemoglobin (HbA1c) level test. The
previous stage of DM is prediabetes known as impaired
glucose tolerance (IGT) or impaired fasting glucose (IFG),
which indicate an increased risk for the future develop-
ment of DM (2). IFG has identified as an FPG level of be-
tween 110 to 125 mg/dL and IGT identified as a 2 hours
plasma glucose level of 140-200 mg/dL after 75 g oral
glucose load (3).

Investigating how acute hyperglycaemic changes affect
the choroid in patients with prediabetes may allow us to
interpret physiological responses to metabolic changes
in the eye.

Measuring choroidal thickness (ChT) in vivo has been en-
abled with new generation spectral domain optical coher-
ence tomography (SD-OCT) devices. Many researchers
have used the SD-OCT to investigate the pathologic and
normal processes in the choroidal layer. It enables in vivo
measurement of ChT and cross-sectional choroidal imag-
ing. There are many studies investigating the role of the
choroid in the pathogenesis of many ocular diseases such
as degenerative myopia, age-related macular degenera-
tion, central serous chorioretinopathy, diabetic retinopa-
thy (DR), macular hole and retinitis pigmentosa (4-8).

Our hypothesis was that the response of the choroidal
layer for hyperglycemia could be more dynamic and
would differ between healthy individuals and prediabetic
subjects. In this study, we aimed to investigate the effect
of OGTT on ChT changes using OCT in prediabetics with
no signs and symptoms of the ocular disease.

MATERIAL AND METHOD

This observational and prospective study was performed
between April 2015 and August 2016 at the Ophthal-
mology Department of the lzmir Katip Celebi University
Ataturk Training and Research Hospital. It was conducted
according to the principles of the Declaration of Helsin-
ki and approved by the institutional ethics committee
((GATA Ethics Committee 5.5.2015/8 (218)), and informed
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consent was obtained from each patient. The OGTT
group included 50 eyes of 50 patients with prediabetes
whose FPG was 110 to 125 mg/dL and/or 2 h OGTT plas-
ma glucose was 140-200 mg/dL, followed by the Endo-
crinology and Metabolism department. These patients
underwent OGTT and were referred to the ophthalmol-
ogy clinic before and during the OGTT for ophthalmo-
logical examinations. The control group included 50 eyes
of 50 healthy age and sex-matched volunteers who were
recruited from the healthy individuals visiting the outpa-
tient clinic of ophthalmology. The control group received
the same amount of glucose-free water. The control
subjects did not have a diagnosis of any ocular or other
systemic diseases. Only the right eyes of the participants
were included in the study.

The inclusion criteria for both groups were: best-correct-
ed visual acuity of at least 20/20, nonsmoking, no drug
and alcohol abuse, no medication, less than 2 diopters
(D) of cylindrical and/or 3 D of spherical refractive error,
and without any glaucomatous findings such as glauco-
matous optic disk changes, such as excavation, notching,
or focal thinning of the neuroretinal rim, peripapillary
hemorrhage and glaucomatous retinal nerve fiber lay-
er loss. Exclusion criteria included any history of retinal
diseases, intraocular pressure (IOP) readings higher than
21 mmHg, any systemic abnormalities (e.g., vascular dis-
ease, hypertension, or chronic inflammatory disease),
history of previous intraocular surgery or laser therapy,
smoking and poor image quality because of unstable fix-
ation or cataract.

All patients and controls underwent complete ophthal-
mologic examinations, including visual acuity and refrac-
tion, slit-lamp biomicroscopy, applanation tonometry, ax-
ial length (AL) by ultrasonography (OcuScan; Alcon, TX,
USA) and dilated funduscopy with a 90-D lens. Systolic
and diastolic blood pressures were measured using a dig-
ital automatic device (Omron Healthcare Co., Ltd. Kyoto,
Japan) after participants rested for at least 10 min. Blood
pressure values of both groups were within the normal
range (systolic <120 mm Hg, diastolic <80 mm Hg).

Each subject underwent an OGTT (75 g glucose) after
overnight fasting. Blood glucose levels were measured
with a blood glucose analyzer (HemoCue Diagnostics BV,
Oisterwijk, the Netherlands). Endogenous insulin levels
were measured by means of immunometric assays (Lu-
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minescence, Bayer Diagnostics, Mijdrecht, Netherlands)
in the Endocrinology Laboratory at the Department of
Clinical Chemistry.

Body mass index (BMI) was calculated as BMI=weight
(kg)/height (m)2.

Spectral-domain optical coherence tomography scans
All participants were examined with SD-OCT (Nidek, RS-
3000, Gamagori, Japan) after pupillary dilation with tropi-
camide 1% (Tropamid 1%; Bilim ilag, istanbul, Turkey).
Three images were performed for each individual and the
highest signal strength (at least 7) was enrolled. Macula
Line Raster scan protocol was used to assess the ChT.
The ChT was measured as the perpendicular distance be-
tween the hyperreflective outer border of the retinal pig-
ment epithelium-Bruch’s membrane and choroidal-scleral
interface. Two experienced physicians (FA and M.A) who
were blinded to the diagnosis of the participants who un-
derwent the OCT scans and ChT evaluations. The ChT
was measured at 7 different points: at the subfovea; at 500
pm, 1000 pm, and 1500 um temporal to the fovea; and at
500 pm, 1000 pm, and 1500 pm nasal to the fovea (Figure
1). The SD-OCT measurements were performed between
9:00 and 12:00 AM due to diurnal effect. The built-in fol-
low-up feature was used to acquire scans at the same ret-
inal position in subsequent imaging sessions.

Thickness Graph( RPE/BM - Manual )

Statistical analysis

All statistical data was analyzed using SPSS version 21.0
(SPSS Inc., Chicago, IL, USA). Values were expressed as
mean + standard deviation. The normality of the values
was analyzed by using the Shapiro-Wilk test and base-
line differences between groups were analysed using un-
paired t-tests or Mann-Whitney U test according to dis-
trubition pattern. Categorical data was compared using

the y?test or Fisher's exact test. The results of the OGTT

were analysed by repeated measures analysis of variance
test (rANOVA). Bonferroni adjustment for multiple test-
ing was applied. Differences were accepted significant
at p<0.05. Correlations between the variables were anal-
ysed by Pearson or Spearman correlation coefficient.

RESULTS

A total of 50 prediabetic patients (31 male and 19 female)
and 50 healthy subjects (26 male and 24 female) were en-
rolled in this study. The mean age of the prediabetic pa-
tients was 41.26+6.49 years. There were no differences in

sex, age, spherical equivalent (SE), IOP, BMI or AL between
the two groups (p>0.05). The mean HbA1c level was high-
er in prediabetic group as 5.98+0.33% in the prediabetic
group, 5.68+0.15% in the healthy group (p<0.001). The re-
maining demographic, along with clinical and ophthalmo-
logic characteristics are summarized in Table 1.

Figure 1: A sample of 7 different points measurement of ChT.
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Fasting Plasma Glucose (FPG) levels of the patients with
only isolated Impaired Fasting Glucose (IGT) patients are
higher than non-diabetic patients (all p<0.0001). In patients
with prediabetes, mean PG increased from 114.38+5.64
mg/dl to 187.94+33.47 mg/dl at 60 min (p<0.001) and to
the 146.6+44.53 mg/dl at 120 min (Table 2).

Mean insulin levels were also higher in patients with pre-
diabetes than in healthy volunteers during the entire ex-
periment (all p<0.0001, Table 3).

Changes in ChT differed between the groups. There
was a significant difference between repeated measures
in prediabetes group, whereas no changes occurred in
healthy volunteers. Post hoc tests showed that this sig-
nificant difference was caused in the first hour of OGTT

Table 1: Demographic characteristics of the patients

measurement. So a transient increase was observed in
the mean ChT as well as subfoveal, nasal and tempo-
ral locations at the 500 um distance to fovea in predia-
betes individuals. While subfoveal ChT difference was
1.52+4.11 pm (range, -11.00/24.00 pm) in prediabetes,
-0.22+1.74 um (range -2.00/8.00 pm) in the control group
at the first hour of the OGTT.

The ChT at 1.500 pm nasal distance to fovea was signifi-
cantly lower in prediabetic individuals at the beginning
and after 2 hours from glucose loading. Table 4 summa-
rizes ChT measurements during OGTT.

There was no correlation between basal ChT with both
HbATc and BMI in any groups.

Prediabetic group Healthy group
(Mean=SD, min-max) (Mean%SD, min-max) P
Age (years) 41.26+6.49 (30-50) 41.20+6.22 0.963
Sex (Male/female) 31/19 (62%/38%) 26/24 (52%/48%) 0.313
SE (D) -0.41+0.79 (-2.00/1.00) -0.25+1.14 (-2.50/2.25) 0.417
IOP (mmHg) 14.94+2.82 (10-25) 14.82+2.26 (11-19) 0.815
AL (mm) 23.30+0.56 (22.0-24.5) 23.10+0.52 (22.0-24.5) 0.06
HbA1c (%) 5.98+0.33 (5.50-6.90) 5.18+0.46 (4.10-5.70) <0.001
BMI (kg/m?) 26.32+1.34 (23.65-29.10) 25.94+1.31 (23.70-29.10) 0.149

SE: Spherical equivalente, IOP: Intraocular pressure, AL: Axial length, BMI: Body mass index, SD: Standard deviation,

p: Statistical significance

Table 2: PG levels during OGTT

PG levels Prediabetes [¢) Healthy volunteers P
(mg/dl) (within group) (mg/dl) (within group) (between groups)
Basal 114.38+5.64 83.98+9.65 <0.001
1 hour after
glucose loading 187.94+33.47 <0.001 147.46+28.54 <0.001 <0.001
2 hour after 146.6+44 53 96.45+23.54 <0.001

glucose loading

OGTT: Oral glucose tolerance test, PG: Plasma glucose

Table 3: Insulin levels during OGTT

Insulin levels Prediabetes P Healthy volunteers p
patients (uU/mL) (within group) (pU/mL) (within group) (between groups)
Basal 14.5+8.55 11.32+3.46 <0.001
1 hour after
glucose loading 100.14+42.61 <0.001 73.56+26.45 <0.001 <0.001
2 hour after 76+53.01 41561565 <0.001

glucose loading

OGTT: Oral glucose tolerance test
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Table 4: ChT measurements during OGTT

ChT Measurements Prediabetes patients P (within Healthy volunteers p (within p (between
(pm) group) (pm) group) groups)

Average 0 260.81+29.71 264.18+27.01 0.555
Average 1 262.25+29.98 0.022 263.97+26.95 0.094 0.764
Average 2 261.14+29.22 264.58+26.45 0.538
Subfoveal O 267.46+29.004 271.04+27.939 0.531
Subfoveal 1 268.98+30.15 0.021 270.82+28.31 0.685 0.754
Subfoveal 2 267.82+28.872 270.98+27.27 0.575
Nazal 500 pm O 262.04+30.15 265.96+27.7 0.5
Nazal 500 pym 1 264.1+30.3 0.001 265.64+27 .47 0.69 0.791
Nazal 500 pm 2 263.5+29.78 266+27.3 0.663
Nazal 1000 pm 0 250.8+29.73 257.7+26.63 0.225
Nazal 1000 pm 1 252.66+29.24 0.104 257.62+26.2 0.527 0.374
Nazal 1000 pm 2 251.68+28.26 258.12+26.65 0.244
Nazal 1500 pm O 235.26+33.01 247 46+26.9 0.045
Nazal 1500 pm 1 236.36+32.53 0.242 247.38+26.87 0.251 0.068
Nazal 1500 pm 2 235.76+31.32 249.64+28.63 0.023
Temporal 500 pm 0 270.76+30.63 270.6+29.1 0.979
Temporal 500 pm 1 272.68+30.69 0.018 270.4+29.27 0.228 0.705
Temporal 500 ym 2 270.66+30.08 270.7+28.76 0.995
Temporal 1000 um O 271.24+32.24 270.54+29.32 0.91
Temporal 1000 ym 1 272.32+32.15 0.276 270.34+29.27 0.427 0.748
Temporal 1000 um 2 271.34+31.64 270.6+28.83 0.903
Temporal 1500 pm 0 268.16+32.72 265.9+28.93 0.715
Temporal 1500 um 1 268.62+33.06 0.205 265.64+28.77 0.26 0.632
Temporal 1500 um 2 267.16+32.19 266+28.37 0.849

Results are expressed as mean+SD. 0: Before glucose loading 1: One hour after glucose loading 2: Two hour after glucose loading

DISCUSSION

Hyperglycemia is a condition that has various effects on
the organism as well as on the eye. There have been
some debates about hyperglycemia that need to be clar-
ified. In this regard some questions such as the difference
between acute or chronic effect of hyperglycemia, the
levels at which begins to damage the eye, the earliest
affected tissue in the eye, correlation between hypergly-
cemia exposure time and its effect, retinal neurodegen-
eration is a primary and independent change or, instead,
a consequence of retinal vascular impairment, how ret-
inal and choroidal blood flow were affected have been
investigated (9).

Some models have been used to study the various forms
of hyperglycemia. To evaluate the acute hyperglycemic
episodes, OGTT or a glucose clamp attachment; or to in-

vestigate the 3-months hyperglycemic condition, HbA1c
levels have been widely used (10). While it was suggested
that an OGTT may provide a more similar approach to
daily metabolism we used this method in this study (11).

In the present study, in the cases of healthy individuals
and prediabetes, the choroidal response was evaluated
in an OGTT-induced acute hyperglycemic episode. A
transient choroidal thickening occurred in the predia-
betes group, while there was no change in the healthy
volunteers.

Changes in ChT after an acute hyperglycemic episode
has only been investigated in one study to the best of
our knowledge (12). Klefter et al. reported reduced ChT
of healthy subjects without significant changes in DM pa-
tients contrary to our results. They claimed that this find-
ing was probably due to a transient reduction in choroi-
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dal blood flow in healthy individuals. However, they did
not analyze insulin levels and the number of the partici-
pants enrolled in the study was relatively small. In addi-
tion diabetic patients were included in that study unlike
prediabetes patients in our study. In the present study we
suggest that the ChT may temporarily increase in predia-
betes patients unlike in healthy individuals, probably due
to the fact that both insulin and glucose levels increase
more than the control group. In this regard we would like
to discuss the acute, subacute and chronic effect of hy-
perglycaemia on the choroid in this study.

DM - in addition to chronic hyperglycaemia - is a chronic
disease characterized by fluctuations in glucose levels (1).
For that reason, detecting acute hyperglycemic changes
with instant measurements may help us to better under-
stand the effect of the disease on ocular structures.

As a matter of fact to understand the effects of acute hy-
perglycaemia on the eye, systemic metabolic changes
should be analyzed. There is an increase in insulin levels
and glucose levels and plasma osmolality after glucose
uptake via OGTT.

Two opposite hemodynamic effects of insulin have been
reported: sympathetic vasoconstriction and vasodilation
with direct effect via adenosine and endothelial nitric ox-
ide (13, 14). In a previous study, it was shown that mild
hyperinsulinemia induces an effect on pulsatile choroidal
blood flow partially mediated by nitric oxide (15). Polak
et al. have found increased pulsatile choroidal blood flow
whereas retinal blood flow was not significantly changed
(16). The different effects of insulin on the choroidal and
retinal circulation attributed to the differences in sym-
pathetic innervation in the retina and choroid that the
retinal vessels do not have sympathetic innervation (17).
Compatible with these findings insulin levels were higher
in prediabetes patients in our study and this may contrib-
ute to the choroidal thickening.

However it was reported that glucose has potent vasodi-
lator properties (18). Studies have not found any chang-
es in retinal structure during acute hyperglycaemia (19,
20) but there is an agreement about the issue that acute
hyperglycaemia increased retinal oxygen extraction (12,
21) and retinal arterial oxygen saturation (12, 22-24). Con-
comitantly, studies in this area have shown that hypergly-
cemia either increases (25, 26) or at least does not alter
(27-29) retinal blood flow. Considering all these factors,
glucose may also increase the ChT in the present study.
On the other hand, whether the changes depend only
on the increase in insulin levels or are caused by hyper-
glycemia is not clear. Hence somatostatin was given be-
fore OGTT and the insulin levels were suppressed and
normoinsulinemic hyperglycemia was provided in some
studies (20).

Furthermore it was suggested that serum osmolarity may
be positively correlated with ChT (30, 31). Depending on
the increase in osmolality; ocular hypotension, lens thick-
ening, shallowing of the anterior chamber and a myopic
shift in refractive index have been reported (32). There is
no quantitative data associated with osmolality as a de-
ficiency in our work, but this may be another factor that
increases ChT.

Since the choroid receives 95% of all ocular blood flow
and is the only blood supply of avascular fovea, choroid
has been a possible target for vascular-related studies in
diabetic patients and was identified an entity - diabet-
ic choroidopathy which was associated with increased
vascular tortuosity, microaneurysms, nonperfusion areas,
either vascular dilations or narrowing in the choroid (33-
35) But the relationship between the natural course of
DR and diabetic choroidopathy is still unclear. There are
current studies trying to find answers to the question of if
there is any predictive value in choroidal changes before
developing DR.

The studies reported conflicting results. The majority of
the authors reported choroidal thinning in diabetic pa-
tients without DR (9, 36-39). They postulated that cho-
roidal thinning may be the earliest sign in the diabetic
patients with no clinical DR and suggested that microvas-
cular changes might occur earlier than structural changes
in DM. Some OCT angiography studies supported this
finding that vessel density already decreased in patients
with DM before the clinical signs of DR occur (40, 41). Au-
thors attributed the choroidal thinning to choriocapillaris
dropout caused by hyperglycemia and hypoinsulinemia
(42, 43). Regarding this Nagaoka et al. demonstrated de-
creased choroidal blood flow in diabetic patients, even
before visible DR was present (8).

In contrast to these findings choroidal thickening was also
reported in DM patients with no DR (38, 44). It was at-
tributed to choroidal vasodilation and increase of blood
flow by increased vascular endothelial growth factor (45).

The studies performed after retinopathy had developed
are also controversial. In a recent study of Horvéth et al.
with swept source OCT, ChT was thinner in cases with
more advanced DR (46). Controversially ChT increased in
eyes with severe NPDR and PDR in another study (47). It
has also been reported that there is no relationship be-
tween the duration of DM and ChT (48).

The possible cause of these conflicting results may be
the involvement of heterogeneous and relatively small
samples in the studies. A recent study provided an idea
of these contradictory outcomes, Ferreira et al. reported
that mean ChT increased in the first 77 months of DM,
then decreased until 150 months, after which, it tended
to be stabilized (38). They postulated there may be three
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phases of choroid during DM, early choroidal thickening,
choroidal thinning -due to atrophy- and vascular stabili-
zation phases where resistance and remodeling of ves-
sels were seen.

One other reason for the conflicting results could be the
number of the scoring physicians. At least two scorers
must rate the results.

There was no correlation between HbA1c and ChT in our
study, in agreement with other studies (38). No change in
ChT values with different HbA1c levels may be related to
an increase in resistance index in diabetic patients devel-
oped during the chronic period (49).

Our study had some limitations. ChT measurements were
done manually. However, this manual technique already
showed a high intraobserver and interobserver reproduc-
ibility (50). The values for intraclass correlation coefficient
(ICC) between raters as well as the mean inter-observer
difference should have been provided.

Also, the magnitude of the choroidal increase is relative-
ly small. Variability in ChT measurements can arise from
factors related to the observer, image quality or exact lo-
cation of the measurement.

There is a much larger dispersion in the prediabet-
ic group than in the control group as expressed by SD
and min-max values. This finding could be due to clini-
cians diagnosing prediabetes which should be treated;
emphasizing life style changes effect on the patient and
the patients perception and motivation, adopting these
changes which is a crutial point at the management of
type two diabetes. The time between the start of the life
style changes and OGTT could also be a determining
factor.

This study may give an opinion that hyperglycemia and/
or hyperinsulinemia can cause different effects in the
acute or chronic process in the choroid and it may have
a predictive value about DR progression. Future studies
were needed to clarify the exact mechanism between hy-
perglycemia and ocular structures as well as choroid.
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ABSTRACT

Objective: Surgical repositioning of the eyelids may change
astigmatism. The change in astigmatism may affect the results
of previous refractive procedures.

Material and Method: Twenty-eight eyes of 18 patients were
included in the study. Interpalpebral fissure height (IPF), margin
reflex distance 1 and 2 (MRD 1-2), and levator function (LF) were
recorded in all patients preoperatively and at the postoperative
third month. Keratometric values were measured by Scheimp-
flug corneal topography. Surgically induced astigmatism values
due to upper eyelid surgery were calculated using a vectorial
analysis program.

Results: The mean age of the patients was 45.46+18.8 years.
Blepharoplasty was performed in 11 eyes with dermatochalasis.
Levator resection was performed in nine of 11 eyes with ptosis,
and frontalis suspension was performed in the remaining two
eyes with ptosis. Blepharoplasty with levator resection was per-
formed in six eyes where ptosis coexists with dermatochalasis.
There was no significant difference between preoperative and
postoperative keratometric and LF values. However, there was
a significant increase in IPF and MRD 1 values. Mean surgically
induced astigmatism was 0.54+0.22 D.

Conclusion: Upper eyelid surgery can induce astigmatism.
Therefore, it might be better to perform upper eyelid surgery
before refractive procedures.

Keywords: Astigmatism, eyelids, surgery

OzZET

Amag: Goz kapaklarinin cerrahi olarak yeniden konumlandiril-
mas! astigmatizmayi degistirebilir. Astigmatizmadaki degisim
dnceki refraktif prosedirlerinin sonuglarini etkileyebilir.

Gereg ve Yontem: Calismaya 18 hastanin 28 gozi dahil edil-
di. Preoperatif ve postoperatif lglincl ayda interpalpebral fis-
sur yuksekligi (IPF), marjin refleks mesafesi 1 ve 2 (MRD 1-2) ve
levator fonksiyonu (LF) kaydedildi. Keratometrik degerler Sche-
impflug kornea topografisi ile dlciildi. Ust goz kapagi ameliyati
nedeniyle cerrahi olarak indiklenen astigmatizma degerleri vek-
t6ryel analiz programi kullanilarak hesaplandi.

Bulgular: Hastalarin yas ortalamasi 45,46+18,8 idi. Dermatosala-
zisli 11 goze blefaroplasti yapildi. Pitozu olan 11 géziin dokuzuna
levator rezeksiyonu, ikisine frontal asma uygulandi. Pitoz ve der-
matosalazisli alti géze levator rezeksiyonu ile birlikte blefaroplas-
ti yapildi. Preoperatif ve postoperatif keratometri ve LF dederleri
arasinda anlamli fark yoktu. Ancak, IPF ve MRD 1 degerlerinde
anlamli bir artis vardi. Cerrahi olarak indlklenen astigmatizma
degeri ortalamasi 0,54+0,22 D idi.

Sonug: Ust goz kapagi ameliyati astigmatizmayi indiikleyebilir.
Bu nedenle, Ust goz kapadi ameliyatinin refraktif islemlerden
once yapilmasi daha iyi olabilir.

Anahtar Kelimeler: Astigmatizm, cerrahi, goz kapaklari
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INTRODUCTION

Surgical repositioning of the eyelids increases the pres-
sure vectors on the cornea, and this may change astig-
matism in with-the-rule direction (1,2). It has been re-
ported that the upper eyelid gold weight implantation
resulting in 1.4+2.0 diopters increases in corneal astig-
matism in the vertical axis caused by compression of the
upper eyelid (3). Knowing that a change in astigmatism
will occur after eyelid surgery in patients with ptosis and
dermatochalasis is important. If a patient with upper eye-
lid pathology undergoes refractive surgery, the change
in astigmatism after eyelid surgery may affect results of
the refractive surgery. Since surgically induced astigma-
tism may be significant, surgeons may wish to postpone
any refractive surgery until after upper eyelid surgery is
performed. For these reasons, surgically induced astig-
matism after upper eyelid surgery in adult patients was
examined in this study.

METHODS

After approval from the Institutional Ethics Committee
of the Istanbul Faculty of Medicine, informed consents
were obtained from patients to participate in the study in
accordance with the Declaration of Helsinki. The records
of 53 patients older than 18 who were treated for ptosis
and/or dermatochalasis between January 2013 and July
2016 were retrospectively reviewed. Among 18 patients,
28 eyes were examined by corneal topography pre- and
postoperatively. If measurement quality was appropriate
and the follow-up period was at least three months, they
were included in the study. Patients with dry eye, irreg-
ular astigmatism and keratoconus were excluded from
the study. Best corrected visual acuity, intraocular pres-
sure, and dilated fundus examinations were performed
preoperatively and on the third month postoperatively.
The presence of dermatochalasis, the amount of ptosis,
interpalpebral fissure height (IPF), LF, and margin reflex
distance (MRD) 1 and 2 were recorded in all patients. IPF
was determined by measuring the distance between the
upper and lower lids with a ruler from the pupil level, and
LF was assessed by applying pressure on the eyebrow
with a finger and making the patient look up and down.
The distance between the light reflex obtained from the
pupil center and edge of the upper lid was considered
to be MRD-1, and the distance between the light reflex
obtained from the pupil center and edge of the lower lid
was considered to be MRD-2. Preoperative corneal to-
pography of the patients was obtained by an experienced
technician under scotopic conditions with a Pentacam®
HR (OCULUS Inc., Wetzlar, Germany) without pupillary
dilatation, and measurements were repeated at the third
postoperative month. The keratometry values obtained
from corneal topography were calculated and obtained
by Egrilmez and Dalkili¢’s vectorial analysis program pre-

pared for astigmatism analysis, and surgically induced
astigmatism values due to eyelid surgery (4,5).

The surgical treatment was chosen according to LFs and
the presence of dermatochalasis. Frontalis suspension
was performed in eyes with a LF less than 5 mm, and leva-
tor resection was performed in eyes with a LF more than
5 mm. An upper eyelid blepharoplasty was performed in
the presence of dermatochalasis. When ptosis was found
with dermatochalasis, levator resection was added to sur-
gery. Frontalis suspension surgery was performed using
the Fox pentagon technique while using a frontalis sus-
pension set with a silicone tube (Beaver-Visitec Interna-
tional, Inc., Waltham, MA, USA) (6).

Levator resection was performed by making a horizontal
cutaneous and subcutaneous incision at the upper eyelid
fold or 8-10 mm from edge of the eyelid, opening the or-
bital septum and reaching the levator aponeurosis under
the preaponeurotic fat tissue. The Levator resection was
performed according to the degree of ptosis. The lid po-
sition was then evaluated and sutured by passing through
the double-needle 6.0 Vicryl suture from the tars and le-
vator aponeurosis.

After determining the amount of skin to be excised using
the "pinch” technique, upper eyelid blepharoplasty was
performed by removing the skin and preseptal orbicularis
muscle after incision from the upper eyelid fold or 8-10
mm from the lid edge, opening the orbital septum and
excising the fat packets (7). In patients who had levator
surgery added to blepharoplasty, the levator resection
was also performed as described above.

The Mann-Whitney-U test and IBM SPSS Statistics for
Windows (Version 21.0. Armonk, NY:IBM Corp.) were used
for statistical analysis of the data. P<0.05 was considered
significant.

RESULTS

Included in the study were results comprised of 28 eyes
from 18 patients with a mean age of 45.46+18.8. Ten of the
patients (55.6%) were male, and eight (44.4%) were female.

Blepharoplasty was performed in 11 eyes with dermato-
chalasis. Levator resection was performed in nine of 11
eyes with ptosis, and frontalis suspension was performed
in the remaining two eyes. Blepharoplasty with levator re-
pair was performed in six eyes with ptosis and dermato-
chalasis.

There was no significant difference between preoperative
and postoperative keratometric (K1 and K2) values and LF
values (Table 1). However, there was a significant increase
in IPF and MRD 1 values (Table 1).

Mean surgically induced astigmatism was 0.54+0.22 D.
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Table 1: Comparison of preoperative and postoperative measurements

Preoperative

K1 (Diopter) 42.76+1.11
K2 (Diopter) 44.21+1.08
Interpalpebral fissure height (mm) 6.67+1.83
Levator function (mm) 12.56+4.04
Margin reflex distance 1 (mm) 2.1+0.23

Postoperative P value*
42.81+1.21 0.385
44.71+1.23 0.256

9.2+1.61 0.006
13.55+2.48 0.132
4.1+0.32 0.008

K1: Flat keratometry, K2: Steep keratometry, *Mann-Whitney-U test

DISCUSSION

Visual near and distance acuity is significantly impaired
by residual astigmatism after cataract surgery (8). Even a
spherical equivalent refraction of +0.5 D can cause spec-
tacle dependence in patients (9). Distance-spectacle de-
pendence after bilateral monofocal intraocular lens im-
plantation is determined by the amount of astigmatism
(9). After multifocal intraocular lens implantation, distance
and near vision of the eyes are impaired with residual
astigmatism greater than 1.0 diopter (10). There are con-
flicting results in existing literature regarding astigmatism
change after upper eyelid surgery. Simsek et al. reported
that 60% of eyes showed a significant increase in corne-
al astigmatism (-0.15+0.68) and Altin Ekin and Karadeniz
Ugurlu reported 0.22 D of decrease in astigmatism after
upper eyelid blepharoplasty (11). However, Dogan et al.
did not report any significant change after upper eyelid
blepharoplasty (12,13). Savino et al. reported a reduction
in corneal astigmatism of 0.26+1.12 D after the anterior
levator complex tightening for ptosis surgery. On the
other hand, Gingold et al. reported no statistical change
after ptosis surgery (14,15). Kim et al. reported that cor-
neal astigmatism decreased in 50% of the eyes (average
0.60 D; range 0.25-1.00 D) and increased in 19.2% of the
eyes (average 0.40 D; range 0.25-0.50 D). They showed no
change in 30.8% of the eyes in patients who underwent
levator resection, while astigmatism decreased in 16.7%
of the eyes (average 0.25 D; range 0.25-0.25 D), increased
in 16.7% of the eyes (average 0.25 D; range 0.25-0.25 D)
and showed no change in 66.7% of the eyes in patients
who underwent blepharoplasty (16). Holck et al. report-
ed 72% of eyes steepened along the 90° axis and 14%
of eyes steepened along the 180° axis six weeks after
ptosis surgery, but regression toward the amount and
pattern of preoperative astigmatism in all of the operat-
ed eyes was seen one year after surgery (17). Kao et al.
found an insignificant decrease of 0.18 D in astigmatism
following congenital ptosis surgery (18). However, Klimek
et al. observed a postoperative 1.23 D decrease in sphere
(p=0.061) and a 0.83 D increase in cylinder (p=0.002) af-
ter unilateral levator resection in patients with congenital
ptosis (19).

Changes in astigmatism after blepharoplasty and ptosis
surgeries have been compared in previous studies. Zinker-
nagel et al. reported a 0.25 D astigmatism change after
ptosis and a 0.21 D astigmatism change after blepharo-
plasty surgery (20). Brown et al. reported greater values
than Zinkernagel et al., but postoperative astigmatism
changes were similar between the groups (0.57 D for the
blepharoplasty group and 0.60 D for the ptosis group) (21).
On the other hand, Kim et al. reported that levator resec-
tion surgery showed significantly greater changes in cor-
neal curvature than blepharoplasty (22). The differences in
the results of previous studies may be due to differences
in the sample sets or due to differences in follow-up times.

In our study, surgically induced astigmatism after supe-
rior eyelid surgery was calculated to be 0.54+0.22 D. If a
patient having upper eyelid pathology undergoes a re-
fractive surgery such as toric intraocular lens implantation,
presbyopia-correcting intraocular lens implantation or
laser refractive surgery, the change in astigmatism after
eyelid surgery may affect results of the previous refrac-
tive surgeries. Patient satisfaction after refractive surgery
might be impaired if surgically induced astigmatism after
superior eyelid surgery is not considered.

To our knowledge, this is the first study that used a sur-
gically induced astigmatism program to calculate the
change of astigmatism after upper eyelid surgery. The
sample size in our study was relatively small. It would be
better to confirm the results in further studies with larger
patient groups.

In conclusion, upper eyelid surgery can induce astigma-
tism. Therefore, it might be better to perform upper eye-
lid surgery before refractive procedures.
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ABSTRACT

Objective: To investigate the effect of voluntary contraction at
low frequency repetitive nerve stimulation (RNS) as a sign of pre-
synaptic compensation in patients with Myasthenia Gravis (MG).

Material and Method: Thirty-five patients with MG were includ-
ed. RNS at 3 Hz, recorded from the abductor digiti minimi, tra-
pezius, nasalis, and orbicularis oculi muscles were performed. In
muscles with more than 10% decrement, RNS at 1 Hz with 20-90
stimuli was applied after 10-second maximal isometric voluntary
muscle contraction (MIVMC). Progressive decremental pattern
was considered when decrement values were increasing until
the last response. Facilitation after MIVMC was determined by
dividing the amplitude of motor response in resting state by the
amplitude of the motor response recorded just after contraction.

Results: Among 15 patients having RNS at 1 Hz, nine had facil-
itation after MIVMC. In the muscle with facilitation, there was
a significant positive correlation between the increment ratio
and the progressive decrement difference between responses
1-4 and 1-9 (correlation coefficient 0.730, p=0.026). Although not
statistically significant, muscles showing facilitation following
decrement tended to have a progressive decremental pattern.

Conclusion: During RNS, facilitation after MIVMC followed by
progressive decremental pattern may be related to presynaptic
compensation of neuromuscular transmission failure in MG.
Keywords: Myasthenia Gravis, repetitive nerve stimulation, low
frequency stimulation, post-exercise facilitation, decrement

OZET

Amag: Bu calismada, Myasthenia Gravis (MG) hastalarinda pre-
sinaptik kompansasyonun bir gdstergesi olarak maksimal istemli
kasi sonrasinda ardisik sinir uyarim testinde (ASU) dedgisikliklerin
incelenmesi amacland.

Gereg ve Yéntem: Otuz bes MG hastasi ¢calismaya dahil edildi.
Bu hastalara abduiktor digiti minimi, trapez, nazalis ve orbikilaris
okuli olmak Uzere 4 kastan 3 Hz ASU incelemesi yapildi. Dekre-
ment orani %10 Uzerinde olan kaslarda 10 saniye izometrik mak-
simal kasi sonrasinda 1 Hz ASU incelemesi tekrarlandi. Bu kaslar-
da kasi sonrasi fasilitasyon ve progresif dekrement paterni varligi
degerlendirildi. Progresif dekrement paterni, ASU incelemesin-
de dekrement oraninin son uyariya kadar artmasi olarak belirlen-
di. Progresif dekrement farki ise 1-4 ve 1-9 ile 1-4 ve 1-son uyar
ile kaydedilen dekrement degerlerinin birbirinden ¢ikartiimasi ile
hesaplandi. Fasilitasyon ise kasi sonrasi ve istirahatte kaydedilen
motor yanit amplittdlerinin birbirine oranlanmasi ile belirlendi.

Bulgular: istemli kasi sonrasi 1 Hz ASU yapilan 15 hastanin
9'unda fasilitasyon saptand. Fasilitasyon izlenen kaslarda inkre-
ment orani ile progresif dekremet farki (1-4 ve 1-9 uyari arasi)
istatistiksel olarak anlamli pozitif bir korelasyon gosterdi (kore-
lasyon katsayisi 0,730; p=0,026). istatistiksel olarak anlamli olma-
makla birlikte ilk 9 uyanda progresif dekrement paterni varligi
dekrementi takiben fasilitasyon izlenen kaslarda daha fazlaydi.

Sonug: izometrik kasi sonrasinda diisiik frekansli ASU incelemesi
MG hastalarinda presinaptik kompansasyonu gosterebilir.

Anahtar Kelimeler: Myasthenia Gravis, ardisik sinir uyarimi, di-
stk frekansl uyanm, egzersiz sonrasi fasilitasyon, dekrement
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INTRODUCTION

Myasthenia Gravis (MG) is an autoimmune disorder that
affects neuromuscular transmission in skeletal muscles
(1). The autoimmune process is caused by autoantibodies
mostly against acetylcholine receptors (AChR), located at
the postsynaptic membrane of the neuromuscular junc-
tion (2, 3). Dysfunction of neuromuscular transmission is
related to clinical manifestations of muscle weakness that
predominate in certain muscle groups and fluctuate in
response to fatigue. It is vital to diagnose MG because
immunomodulatory and immunosuppressant treatments
are available (4).

The diagnosis of MG is based mainly on clinical findings;
however, some immunologic and electrophysiologic find-
ings are expected to support the diagnosis (5, 6). Immu-
nologic findings are the presence of antibodies against
AChR and muscle specific tyrosine kinase (MuSK) (3). Elec-
trodiagnostic (EDX) tests consist of repetitive nerve stim-
ulation (RNS) and single fiber electromyography (SFEMG)
7).

Three Hz RNS is recommended in the diagnosis of MG,
and a more than 10% decrement between the first and
the fourth motor response indicates failure of neuro-
muscular transmission with high sensitivity especially in
generalized MG (8, 9). Isometric voluntary muscle con-
traction is performed in the electrodiagnostic evalua-
tion of neuromuscular junction (NMJ) function, in order
to detect post-exercise facilitation and exhaustion (8).
Post-exercise facilitation is mainly used in the diagno-
sis of presynaptic neuromuscular diseases such as Lam-
bert-Eaton myasthenic syndrome, as an equivalence for
high frequencies of RNS (210 Hz) which results in the
accumulation of calcium ions in the presynaptic nerve
terminal (8, 10). On the other hand, at low frequenciess
of RNS, ACh is gradually tapered at each stimuli reveal-
ing different types of decremental patterns in diseases
with NMJ conduction failure. The decremental pattern
showing the most prominent decrease in the amplitude
of motor response between the first and fourth or fifth
stimuli indicates a postsynaptic transmission defect (8,
11). However, a progressive decremental pattern consist-
ing of a progressive decrease in the amplitude of motor
response until the ninth stimuli is related to a defect of
ACh release, present in presynaptic transmission (12, 13).
By using these data, one might assume that post-exer-
cise facilitation and progressive decrement at low fre-
qguenciess of RNS in MG might give some information
about the presynaptic ability of ACh release, known as
presynaptic compensation of NMJ.

The aim of this study was to investigate the effect of iso-
metric voluntary muscle contraction at low frequency RNS
as a sign of presynaptic compensation in NMJ.

MATERIAL AND METHOD

Patients

Patients who were followed in our Neuromuscular clinic
between 2015 and 2017 and were diagnosed as having
MG were included in the study. The diagnosis of MG was
made in the presence of fluctuating muscle weakness
clinically when one of the following was present: treat-
ment response to cholinesterase inhibitors or antibodies
against AChR or MuSK in sera of the patients (1, 14). All
patients were evaluated clinically, using the Myasthenia
Gravis Foundation of America (MGFA) scale and the MG
Composite scale (8, 9, 15). The clinical response to cho-
linesterase inhibitors was determined by either clinical
examination or the patient’s history.

Istanbul University, Istanbul Faculty of Medicine Ethics
Committee approved the study (2014/1617, 10.24.2014)
and informed consent was obtained from each subject.

Electrodiagnostic tests

The electrodiagnostic (EDX) tests were performed prior
to the immunomodulatory or immunosuppressant treat-
ment. Cholinesterase inhibitors were ceased 12 hours
before EDX tests (8). In patients who could not tolerate
stopping cholinesterase inhibitors for such a long time,
tests were performed within the last hour before the sub-
sequent dose. RNS was performed using Medelec Syner-
gy and Keypoint EMG devices (Natus, Inc).

Repetitive nerve stimulation

RNS were recorded from the abductor digiti minimi
(ADM), trapezius, orbicularis oculi (OO), and nasalis mus-
cles. Nine stimuli at 3 Hz stimulation frequency were ap-
plied to the ulnaris nerve at the wrist, accessory nerve
at the neck and facial nerve at the tragus, respectively,

Newly diagnosed
patients with MG

|

3 HzRNS

‘ Rest for 5 minutes ‘

|

1 Hz RNS after after a 10 second maximal
isometric voluntarily muscle contraction

Decrement -

Figure 1: The scheme for electrodiagnostic tests.
MG; Myasthenia Gravis, RNS; repetitive nerve stimulation.
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during rest and every minute for 4 minutes after 30 sec-
onds exercise with maximal isometric muscle contraction
of the recording muscle. A decrement of more than 10%
between the first and fourth motor response was consid-
ered as positive (8, 16). If a positive decrement was found,
RNS at 1 Hz stimulation frequency was performed with
20-90 stimuli after a 10-second maximal isometric muscle
contraction. The decrement between the first and fourth
(dec1-4), the first and ninth motor response (dec1-9), and
the first and last motor response (decl-l) were calculat-
ed. The changes in decrements (Adecl-4) were calculated
by subtracting (dec1-/) from (dec1-4) and Adec9-4 were
determined by subtracting (dec1-9) from (dec1-4) (12). A
positive Adec indicates that motor responses continue to
decline after the fourth response, whereas a negative re-
sult or zero value indicates that motor responses increase
or remain unchanged. RNS studies with different stimu-
lation frequencies were applied with a resting period of
at least 5 minutes (Figure 1 and 2). The increment ratios
were also calculated by dividing the amplitude of the mo-

a Amp Area Amp Area
1-4: -17.79% -11.79% 1-4: -16.7% -10.1%
#1: 1.8SmV S.4mVms #1: 2.1mV S.8m¥ms
#4: 1.52mYV 4.8mVYms #4: 1.74mV S.2mVms
9@3.0Hz 16:00:02 20@1.00H 16:05:05
Act+00:03 Act+05:05

c d

Figure 2: Repetitive nerve stimulation (RNS) tests with dif-
ferent stimulation frequencies. a and b shows RNS recorded
from the orcibularis oculi muscle using 3 Hz RNS and 1 Hz
RNS after 10-second maximal voluntary isometric muscle
contraction, respectively. Compound muscle action poten-
tial amplitude increase in b (2.1 mV) compared with a (1.85
mV), showing facilitation and a progressive decremental
pattern after exercise. RNS shown in ¢ and d were recorded
from the trapezius muscle using 3 and 1 Hz stimulation fre-
quencies, respectively, without facilitation and decrement.

tor response in the resting state by the amplitude of the
motor response recorded just after a 10-second maximal
isometric voluntary contraction multiplied by 100.

Statistical analysis

Statistical analyses were performed using the Statisti-
cal Package for the Social Sciences (SPSS version 21.0).
Presence of Adec was compared using the Fisher’s test
between patients with and without facilitation (p<0.05).
Correlation analyses between increment ratios and Adec
values were performed using the Spearman’s rank test.

RESULTS

Thirty-five patients with newly diagnosed MG were re-
cruited to the study. The clinical features of the patients
are summarized in Table 1.

All patients had RNS studies recorded from four mus-
cles. Twenty-eight patients had abnormal decrement in
one of the muscles evaluated in RNS studies. Among
these patients, RNS at 1 Hz stimulation was performed
in 26 muscles of 15 patients. The patients’ clinical fea-
tures, decrement and increment ratios in each muscle are
shown in Table 2 and 3. In nine muscles of nine patients,
facilitation was seen after a 10-second maximal isometric
voluntary muscle contraction. The mean increment ratio
was 17.1+9.6 (range, 4-33). Adecl-4 was positive in six of

Table 1. Demographic and clinical features of the patients
51.3£16.1 (22-79)

Age, mean (range)

Sex n %
Female 13 37.1
Male 22 62.9

Mean duration of the symptom
onset (month), mean (range)

3.4+2.6(1-12)

MGFA %
| (Ocular) 19 54.3
[ (Mild) 229
Il (Moderate) 20.0
IV (Severe) 2.8
V (intubated) 0

Composite score, mean (range) 7.3+7.2 (0-32)

Serology n %
AChR-ab positive 20 57.1
MuSK-ab positive 14.3
AChR-ab negative 14.3
Seronegative (AChR-ab and 14.3

MuSK negative)

AChR-ab, acetylcholine receptor antibody; MuSK-ab, muscle-

specific kinase antibody
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Table 2. Patients having 1 Hz repetitive nerve stimulation after evaluation of decrement analysis

Symptom .
c)I/urEtion MGFA Composite Serology Muscle Decrerrlent-
(months) score 3 Hz(%)
1 3 1 3 AChR-ab + OO 13
2 3 1 3 AChR-ab - o0 15
3 2 3b 12 AChR-ab + OO/Nas/Trapezius/ADM 43/58/15/14
4 6 1 1 AChR-ab + (00 14
5 2 2b 9 AChR-ab + OO/Nas 33/23
6 1 1 7 AChR-ab + OO 43
7 3 1 7 AChR-ab - OO/Trapezius 17/20
8 3 3b 26 AChR-ab + OO/Nas 49/72
9 6 1 0 AChR-ab + OO/Nas 23/11
10 1 1 7 MuSK + Nas/Trapezius 15/14
1" 1 2b 5 AChR-ab + Nas/Trapezius 15/12
12 1 1 3 AChR-ab + (00 19
13 2 1 3 AChR-ab + (00 14
14 1 2b 17 AChR-ab + Nas/OO/Trapezius 10/17/16
15 2 2b 8 AChR-ab + (©]e) 60

MGFA, Myasthenia Gravis Foundation of America; AChR-ab, acetylcholine receptor antibody; MuSK-ab, muscle-specific kinase antibody;
OO, orbicularis oculi; Nas, nasalis; ADM, abductor digiti minimi

Table 3. Decrement and increment ratios in the studied muscles

Muscle 3 Hz decrement 1 Hz dec1-4 1 Hz dec1-9 1 Hz dec1-/
0O 13 -7 0 0
OO 15 8 8 7
0O 43 15 15 15
Nas 58 7 15 23
Trapezius 15 5 5 4
ADM 14 6 6 6
00O 14 7 5 16
00O 33 -5 0 0
Nas 23 0 -4 8
(0]0)] 43 11 29 29
00O 17 17 24 27
Trapezius 20 0 0 3
00O 49 0 0 2
Nas 72 28 32 32
00O 23 -12 73 73
Nas M 5 6 15
Nas 15 2 2 2
Trapezius 14 4 4 4
Nas 15 10 18 19
Trapezius 12 1 8 7
00O 19 9 12 18
OO 14 5 13 22
Nas 10 2 1 1
00O 17 -4 -18 -13
Trapezius 16 5 4 5
00O 60 5 5 18

OO: orbicularis oculi, Nas: nasalis, ADM: abductor digiti minimi
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nine muscles (66.7%) showing facilitation, whereas Ade-
cl-4 was positive in seven of 17 muscles (41.2%) without
facilitation without a statistical significance (p>0.05). A
positive Adec9-4 was found in four of nine muscles with
facilitation (44.4%) and in five of 17 muscles without facil-
itation (29.4%, p>0.05). The analysis between increment
ratio and Adec9-4 values showed a positive significant
correlation (correlation coefficient 0.730, p=0.026, Figure
3). However, no significant correlation presented between
increment ratio and Adecl-4.

207

Adec94

increment ratio
Figure 3: Correlation graph between increment ratio and
Adec9-4 in patients showing facilitation after 10-second
maximal isometric voluntary muscle contraction.

Among nine patients with facilitation after a 10-second
maximal isometric voluntary muscle contraction, six had
a response to cholinesterase inhibitors, and one patient,
with a positive MuSK-ab, did not benefit from cholines-
terase inhibitors. In the other two, the response to cho-
linesterase inhibitors could not be assessed because one
was lost to follow-up, and the other had minor symptoms
and did not use cholinesterase inhibitors. All six patients
who had no facilitation were clinically responsive to cho-
linesterase inhibitors. Among these six patients, five were
AChR-ab positive and one was AChR-ab negative.

DISCUSSION

In electrophysiologic studies, a 10-second isometric vol-
untary muscle contraction was used to test the presynap-
tic function of the NMJ (8, 11). A single motor response
was recorded just after a 10-second isometric voluntary
muscle contraction. An increase in the compound mus-
cle action potential (CMAP) amplitude relative to CMAP
recorded at resting is called facilitation, and facilitation
of more than 100% is accepted as a presynaptic dysfunc-
tion of the NMJ (10). In RNS studies, isometric voluntary
contraction of the studied muscle was used to exacer-

bate the amount of decrement found in the resting state
(17-19). The decremental response decreases just after
isometric voluntary contraction. After several minutes
following the exercise decrement exacerbated, which is
called post-exercise exhaustion (17). The mechanism of
facilitation and the decrease in decremental response af-
ter isometric voluntary contraction was considered to be
the accumulation of calcium ions in the presynaptic axon
terminal, resulting in increased ACh release through the
synaptic cleft (17, 20).

The progressive decremental pattern at 3 Hz RNS was re-
lated to a presynaptic NMJ disorder, Lambert-Eaton my-
asthenic syndrome, and was first described by Baslo et al
(12), and confirmed by other studies (13, 21). This finding
can be explained as follows: ACh release at low frequency
RNS cannot be compensated by secondary and tertia-
ry ACh vesicles in presynaptic NMJ disorders. However,
in MG, decremental response starts at second stimulus
and becomes most obvious at the fourth or fifth stimulus.
From the fifth to the ninth response, the CMAP amplitude
stays the same or increases a little (11). This decremental
pattern is called a U-shaped or saddle-shaped decrement
which is assumed to be related to post-synaptic NMJ dys-
function. In MG, the progressive decremental pattern is
not commonly accepted as described above.

In the present study, a progressive decremental pattern
was presented in patients with MG, which appears after
10-second maximal isometric voluntary muscle contrac-
tion. The progressive decrement after facilitation may pos-
sibly be associated with the presynaptic compensation in
NMJ, related to an increase in ACh release preceding the
accumulation of calcium ions. We hypothesized that the
progressive and slow decline during low frequency RNS
was an indirect finding of the amount of facilitation after
exercise, which could indicate presynaptic compensation
in MG. Correspondingly, this kind of compensation would
be associated with the response to cholinesterase inhibi-
tors. In this study, we found facilitation after voluntary mus-
cle contraction in nine muscles of nine patients. There was
a significant positive correlation between the increment
ratio and Adec%-4, but not Adecl-4. This correlation indi-
cates that the more facilitation found in a muscle, the more
progressive decrement at 1 Hz RNS. In addition, the pro-
gressive decrement until the ninth and last response was
found to be more frequent in muscles showing facilitation
after 10-second isometric voluntary muscle contraction
than those without facilitation; however, these differenc-
es did not reach a significant level. These findings could
provide some evidence that the mechanism underlying
this phenomenon might be associated with presynaptic
compensation. In a manner of clinical practice, this elec-
trophysiologic pattern could be tested in a larger number
of patients, and its relation with clinical parameters could
be investigated in future studies.
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The clinical correlation of presynaptic compensation
could be linked with a cholinesterase response. Howev-
er, we found no such relation in our study. The main rea-
son for this might be the small number of subjects in our
study. Another reason could be the insufficient muscle
contraction. To evaluate facilitation, one should perform a
maximal voluntary muscle contraction. Our patients with-
out any treatment and with weakness may not have been
able to perform sufficient contraction.

CONCLUSION

During RNS, facilitation after maximal isometric voluntary
muscle contraction and progressive decremental pattern
might be related with presynaptic compensation in MG.
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ABSTRACT

Objective: The aim of the present study is to compare that re-
sults of in situ neurolysis and anterior transposition procedures
both clinically and electro-diagnostically in those patients diag-
nosed with cubital tunnel syndrome.

Material and Methods: Twenty of 34 patients who had under-
gone both preoperative, postoperative electromyogram (EMG)
nerve conduction tests and regular follow-up were included in
our study. Then, the patients were divided into 2 groups - in situ
neurolysis (group A) and anterior transposition (group B). Both
groups were compared based on modified Bishop functional
scores, preoperative and postoperative EMG parameters.

Results: There was no statistically significant difference in relation
to EMG parameters between the two groups. When comparing
preoperative and postoperative EMG results, in the patients
with anterior transposition surgery ‘elbow to below-elbow’ and
‘below-elbow to wrist” motor conduction velocity was increased
significantly (p=0.018 and 0.04). While the average Bishop score
was 7.9 in group A and 9.3 in group B, there was no statistical
difference between the two groups in terms of Bishop Scores.

Conclusion: In the management of cubital tunnel syndrome, the
choice of technique doesn't affect the functional results; howev-
er, anterior transposition of the nerve provides better recovery in
‘elbow to below-elbow’ and 'below-elbow to wrist’” motor con-
duction velocity.

Keywords: Ulnar nerve, EMG, Anterior transposition

OZET

Amag: Bu calismanin amaci, kibital tiinel sendromu olan hasta-
larda in situ gevsetme ve anterior transpozisyon prosedurlerinin
klinik ve elektrodiagnostik sonuclarinin karsilastirilmasidir.

Gereg¢ ve Yontemler: Calismamiza preoperatif ve postoperatif
elektromiyogram (EMG) sinir iletim testi olan diizenli takip uygu-
lanan 34 hastanin 20'si dahil edildi. Hastalar in situ gevsetme (A
grubu) ve anterior transpozisyon (B grubu) olarak 2 gruba ayrildi.
Her iki grup modifiye Bishop fonksiyonel skorlari, preoperatif ve
postoperatif EMG parametreleri kullanilarak karsilagtinldi.

Bulgular: iki grup arasinda EMG parametrelerinin iliskisi acisin-
dan istatistiksel olarak anlamli fark saptanmadi. Preoperatif ve
postoperatif EMG sonuglari karsilastinldiginda, anterior transpo-
zisyon uygulanan grupta “dirsek- dirsek alti” ve “dirsek alti-el
biledi” motor iletkenlik hizinin anlamli olarak arttigi saptandi
(p=0,018 ve 0,04). Bishop skoru A grubunda ortalama 7,9 iken, B
grubunda 9,3 olarak saptandi. Bishop skorlari agisindan iki grup
arasinda istatistiksel olarak anlamli fark saptanmadi.

Sonug: Kibital tinel sendromunun tedavisinde, teknik se¢imi
fonksiyonel sonuglar etkilememektedir; Bununla birlikte, sinirin
anterior transpozisyonu, “dirsek- dirsek alti” ve “dirsek alti-el bi-
legi” motor iletim hizinda daha fazla iyilesme sagladigi saptandi.

Anahtar Kelimeler: Ulnar sinir, EMG, Anterior transpozisyon
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INTRODUCTION

Cubital tunnel syndrome is the second most common
compressive neuropathy of the upper extremity follow-
ing carpal tunnel syndrome, which is characterized by
pain around the elbow and paresthesia in ulnar side of
the hand (1, 2). Miscellaneous surgical treatment meth-
ods have been described in the management of this
common entity in the literature, the leading method of
which is simple decompression, also known as in situ
neurolysis. Whether open surgically or endoscopically,
decompression of the cubital tunnel may be performed.
Either treatment modality basically focuses on release of
the Osborne ligament. Besides decompression of cubital
tunnel syndrome, the transposition of the ulnar nerve to
the anterior side of the elbow is frequently used as a pro-
cedure in the management of this compressive neurop-
athy. Three anterior transposition techniques have been
described: submuscular, intramuscular and subcutaneous.
Apart from these, medial epicondylectomy may be em-
ployed as well. Regarding a change of motor nerve con-
duction velocity among these surgical techniques, clinical
and functional results have not yet shown any superiority
in any of these (3); however, the literature indicates good
functional results following surgical treatment (4).

The main aim of the present study is to compare that re-
sults of in situ neurolysis and anterior transposition pro-
cedures as both clinically and electro-diagnostically in
those patients diagnosed with cubital tunnel syndrome.

MATERIAL AND METHOD

After approval of the institutional review board, the
charts of 34 patients who have been treated for cubital
tunnel syndrome in our department were reviewed be-
tween 2004 and 2015. The inclusion criteria included pa-
tients who had undergone surgery due to cubital tunnel
syndrome and who had regular follow-up data at least 1
year after the surgery with pre-and post- operative EMG
tests. The exclusion criteria included presence of osteo-
arthrosis or osteophytes in the anteroposterior and lat-
eral radiographs of the affected elbow, previous surgery
for cubital syndrome, related to cervical radiculopathy,
carpal tunnel syndrome, ulnar tunnel syndrome, thoracic
outlet syndrome, having no follow-up data for at least 1
year, having no EMG test.

Fourteen patients who did not meet the criteria listed
above were excluded. After exclusion, we had 20 pa-
tients (15 females, 5 males) treated surgically due to cu-
bital tunnel syndrome, confirmed by preoperative EMG
test. The mean age of the patients was 45.8 (29-71) years.
The left side was affected in 15 patients, the right side
was affected in 5 patients. The average follow-up dura-
tion was 64.8 (range 13-147) months. The severity of the
ulnar neuropathy was Grade Il in all patients according to

the McGowan classification (5). In the physical examina-
tion; in addition to pain in the medial side of the elbow
and forearm, sensorial deficit of the entire 5 finger and
medial half of the 4" finger was observed in all patients
preoperatively. Some of the patients had weakness and
wasting in the interosseous muscles. Functional status of
patients was evaluated by a modified Bishop score (6).
Surgical technique was chosen as simple in situ neurolysis
in 9 patients and anterior subfascial transposition in 11
patients according to the surgeon preferences.

Motor and sensorial conduction velocity ‘from the elbow
to below-elbow’ and ‘from the below-elbow to wrist’ re-
spectively was measured both preoperatively and post-
operatively. Electro diagnostic studies were carried out
and interpreted by a professional rehabilitation physician
at our institution. Postoperative EMG was obtained at
least 6 months after surgery. In nerve conduction studies,
the ulnar nerve was stimulated by single pulses of 0.2 ms
duration at the wrist, 5 cm below as well as 10 cm above
the elbow. The reference electrode was fixed to the base
of the fifth finger. Stimulus strength was increased until a
maximum CMAP could be recorded. Sensorial and motor
conduction velocities were recorded with bipolar surface
electrodes from the abductor digiti minimi muscle (ADM)
with the active electrode placed over the muscle belly.

Patients were divided into two groups as simple in situ
neurolysis (Group A), anterior transposition (Group B).
Group A included 9 patients with a mean age of 44.9 (34-
52) years. Group B included 11 patients with a mean age
of 50.3 (30-72) years. The mean follow-up period after the
operation was 55 (12-147) months in group A and 73.8
(17-105) months in group B.

The Mann-Whitney U test was used in comparison of
functional status based on the Bishop score between the
groups. The paired Student’s t-test was used, in order to
compare preoperative and postoperative results of EMG
tests. The results were assessed statistically significant in
95% confidence interval and p<0.05 level.

RESULTS

In group A, while the mean sensorial conduction velocity
was 44.4 m/s preoperatively, postoperative mean values
were found to be 55.3 m/s. Mean elbow to below-elbow
motor conduction velocity was 43.5 m/s preoperatively
and 49.1 m/s postoperatively. Below-elbow to wrist motor
conduction velocity was 54.1 m/s preoperatively and 59
m/s postoperatively. In group A, although postoperative
values were increased to preoperative values, there was
no statistically significant difference (p>0.05) (Figure 1).

In group B, preoperative with postoperative main values
of sensorial conduction velocity were, 54 m/s and 55.8
m/s respectively (p>0.05). While preoperatively mean ‘el-
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Figure 1: The results of electro diagnostic studies for simple
in situ neurolysis. There was no statistical difference between
pre and post-operative values.
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Figure 2: The results of electro diagnostic studies for anterior
decompression. In the postoperative EMG results the
‘elbow to below-elbow’ and 'below-elbow to wrist’ motor
conduction velocity was increased significantly compared to
preoperatively (p=0.018 and 0.04).
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Figure 3: The comparison of the postoperative Bishops
score is shown in the graph. There was no statistical
difference between groups.

bow to below-elbow’ motor conduction velocity was 44.6
m/s, it was 57.2 m/s postoperatively. Mean below-elbow
to wrist motor conduction velocity was preoperatively
53.3 m/s and postoperatively 59.8 m/s. When comparing
preoperative with postoperative EMG results, in group B,
the ‘elbow to below-elbow’ and ‘below-elbow to wrist’
motor conduction velocity was increased significantly
(p=0.018 and 0.04) (Figure 2).

There was no statistically significant difference in terms
of EMG parameters between the two groups. While the
average Bishop score was as 7.9 in group A and 9.3 in
group B, there was no statistical differences between the
two groups in terms of Bishop scores (Figure 3).

DISCUSSION

Even though cubital tunnel syndrome is a well-defined
compression neuropathy, its treatment remains contro-
versial. It is unclear which treatment modality should be
preferred in which period in the management of cubital
tunnel syndrome; however, there is a consensus with re-
spect to primary treatment being non-surgical methods.
As a general conception, if nonsurgical treatment fails,
surgical treatment is indicated (7-9).

There are a variety of treatment modalities in the manage-
ment of cubital tunnel syndrome. Example of this includes
epicondylectomy, in-situ decompression (in-situ neuroly-
sis), anterior transposition of the ulnar nerve. However,
there is no consensus in relation to the best surgical treat-
ment procedure in the literature. The surgical treatment
process is conducted in view of physicians’ experiences
and preferences (7, 10, 11). Operative treatment was rec-
ommended, if patients suffered from intrinsic atrophy or
considerable hand weakness and had clinical symptoms
of pain, or weakness following conservative treatment.

Although medial epicondylectomy is considered as a
standard procedure in the surgical treatment of cubital
tunnel syndrome, in situ neurolysis and anterior trans-
position of the ulnar nerve have been performed more
often recently. Compressive tissues, especially Osborne’s
ligament, are released in simple decompression; another
method covers anterior transposition of the ulnar nerve
to subcutaneous or submuscular area following release
of compressive tissues. These two methods, simple de-
compression and anterior transposition of the nerve, are
frequently employed in our clinic as well. Therefore, we
aimed to compare the functional and EMG test results of
two surgical treatment methods.

There are many clinical studies comparing the advantag-
es and disadvantages of these methods. In situ decom-
pression basically requires a simpler technique and less
invasive dissection compared to anterior transposition of
the nerve. Thus; it is believed that in situ neurolysis dimin-
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ishes the risk of vascular compromise of the ulnar nerve.
In light of the Gelberman et al. findings, anterior trans-
position of the ulnar nerve does not effectively relieve
the symptoms (12). However, more recently, some clinical
studies have shown that anterior transpositions of the ul-
nar nerve were less routinely done. Furthermore, it has
been suggested that anterior transposition of the nerve
may pose some problems such as injury of the medial
antebrachial cutaneous nerve and vascular compromise
of the ulnar nerve. An experimental study by Ogata et
al. showed that regional blood supply may be disturbed
for a minimum of 3 days (13). In another study, it was pro-
posed that in situ neurolysis should be the first option
to manage cubital tunnel syndrome because, there was
no significant difference regarding results of either tech-
nique and much fewer complications related to in situ
decompression (14).

In another study by Bartels et al. each group was found
similar in terms of effectivity of the treatment (15). Never-
theless, complication rates were 23% and 7% respectively,
in the anterior transposition and decompression group.
Therefore, they stated that if there was no preoperative
subluxation, performing only in situ decompression would
be necessary. Related to this, some studies also found no
significant difference (6, 16, 17). In one of these studies,
Keiner et al. suggested that, in situ decompression should
be preferred because of being less invasive than anteri-
or transposition of the nerve (17). Besides these, in two
meta-analysis composed of 4 randomized clinical studies
in terms of comparison of either technique, the authors
found no significant difference. However, it is observed
that regardless of type of transposition of the ulnar nerve
(sub-muscular or sub-cutaneous), anterior transposition
procedure can provide satisfactory results (3, 18).

Conversely, some authors advocated that anterior trans-
position of the nerve should be performed in the manage-
ment of the cubital tunnel syndrome because, to achieve
more satisfactory results, the nerve should be carried to a
more convenient tissue region, and tension of the nerve
should be decreased. The core point is that removal of
the compressive forces in a flexed elbow is possible only
performing anterior transposition of the nerve, in situ de-
compression does not address this problem. Although
it is known that vascular compromise can be much more
frequent when performing anterior transposition, Seyfet-
tinoglu et al. stated that vascular compromise following
anterior transposition had no influence over functional
results of the nerve (19). Because of this, the vascular com-
promise related to anterior transposition remains contro-
versial in the literature. To enlighten this issue, new pro-
spective studies are required. In spite of being a treatment
modality in the management of cubital tunnel syndrome,
medial epicondylectomy occupies a limited area. Success-
ful results related to medial epicondylectomy have been

published; however, the pain around the medial epicon-
dyle remains a worrying problem (1, 20).

In a recent meta-analysis, there was no difference regard-
ing motor conduction velocity and clinical results (20).
In our study, 'elbow to below-elbow’ and 'below-elbow
to wrist’ motor conduction velocity was significantly in-
creased in the anterior transposition group (respective-
ly p: 0.018 and 0.04), when comparing preoperative and
postoperative electro diagnostic results. In the simple
in situ neurolysis group, in spite of postoperative values
being higher than preoperative values, no significant
difference was observed. In a similar way, there was no
significant difference in relation to sensorial conduction
velocity, despite increased postoperative values. This re-
sults can be beneficial to choosing the anterior transpo-
sition technique.

The modified Bishop score was used to evaluate function-
al condition of the patients. In view of the Bishop scores,
there was no significant difference, when comparing ante-
rior transposition and simple in situ neurolysis group. Ac-
cording to these results, no functional effect of increased
postoperative motor conduction velocity in anterior trans-
position group was observed in the clinical process.

There are several limitations to this study. Firstly, we uti-
lized one outcome measure, the modified Bishop scale
in order to evaluate the clinical outcomes after surgical
treatment; however, this scoring system has no reliable
outcome parameter to assess cubital tunnel syndrome.
Second, our investigation is a retrospective clinical study.
When taking the literature into account, prospective
studies comparing each treatment modality are neces-
sary. Third, this study includes only a limited number of
cases with a relatively short-term follow-up period. In our
series, the interval between the onset of symptoms and
surgeries was relatively longer than other studies.

CONCLUSION

In the management of cubital tunnel syndrome, choice of
technique doesn't affect the functional results; however,
anterior transposition of the nerve provides better recov-
ery in the ‘elbow to below-elbow’ and ‘below-elbow to
wrist’ motor conduction velocity. As a result, each tech-
nique has advantages and disadvantages. According to
our opinion, anterior transposition of the nerve can be
preferred in terms of obtaining better motor recovery.
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ABSTRACT

Obijective: To determine the usefulness of drug-induced sleep
endoscopy (DISE) and evaluate correlations between DISE find-
ings, polysomnography and Epworth sleepiness scale values.

Material and Method: Included in this study are patients with
major OSAS symptoms and apnea-hypopnea index (AHI) values
between 5 and 30 who were scheduled for soft palate surgery.
The patients were sedated with propofol (0.25 cc/kg) in the op-
erating room for examination of obstructive regions. Anatomical
structures affected by obstruction were observed with flexible
endoscopy. The images from this examination were analyzed
with Ulead video study. Patients with soft palate pathologies
were operated and the endoscopic examination repeated post-
operatively. Changes in pre- and post-operative obstruction ar-
eas were compared with changes in pre- and post-op PSG and
Epworth sleepiness scale values.

Results: Changes in retropalatal area values were correlated
with changes in AHI values. The most important factor affecting
this correlation was the formation of base of tongue pathology,
despite being absent preoperatively. We also determined the
correlation between patients’ Epworth scores, AHI and retropal-
atal area. Changes in the retropalatal area following OSAS sur-
gery were correlated with changes in AHI and Epworth scores.

Conclusion: DISE is an effective diagnostic technique in OSAS
with advantages such as a low radiation risk, cost effectiveness
and precise findings.

Keywords: Drug-induced sleep endoscopy, Obstructive sleep
apnea, Epworth sleepiness scale

OZET

Amag: Bu calismada tikayici uyku apnesi sendromlu (TUAS) has-
talarda ilacla indiklenmis uyku endoskopisinin (IUE) énemini
ortaya koymak ve IIUE bulgulari ile polisomnografi ve Epworth
uyku skalasi sonuglari arasindaki iliskiyi arastirmayr amacladik.

Gereg ve Yontem: Calisma prospektif olarak planlandi. Calis-
maya major TUAS semptomlarina sahip, apne-hipopne indeksi
(AHI) 5 ile 30 arasinda olan ve yumusak damak cerrahisi adayi
olan hastalar dahil edildi. Hastalar tikayici lezyonun muayenesi
icin ameliyathane sartlarinda propofol ile (0,25 cc/kg) sedatize
edildi. Tikanma sonucu etkilenen anatomik yapilar fleksible en-
doskop ile arastinldi. Bu muayene sonucu elde edilen gorinti
Ulead video study programi ile analiz edildi. Yumusak damak
patolojisi olan hastalar opere edilerek operayon sonrasi endos-
kopi islemi tekrarlandi. Operasyon &ncesi ve sonrasi tikanma
alanlarindaki degisim ile polisomnografi ve Epworth skalasindaki
degisimler karsilastinldi.

Bulgular: Retropalatal alandaki degisim ile AHI degisimi korele
idi. Bu korelasyonu en fazla etkileyen faktor operasyon dncesi
olmayan dil kéki patolojisinin ortaya ¢ikmasi idi. Ayrica Epworth
skorlari ile AHI ve retropalatal alan arasinda da korelasyon tespit
ettik. TUAS cerrahisi sonrasi retropalatal alandaki degisim AHI ve
Epworth skorundaki degisim ile korele olarak tespit edildi.

Sonug: 1IUE, TUAS hastalarinda diisiik radyasyon riski, ucuz ol-
masi ve degerli verileri sayesinde etkili bir tani teknigidir.
Anahtar Kelimeler: ilac ile indiiklenmis uyku endoskopisi, tikayi-
ci uyku apnesi, Epworth uyku skalasi

“The study was based on Mustafa Sitki Gozeler's specialty thesis under the supervision of Yusuthan Suoglu and was published as a
poster presentation in Otolaryngology-Head and Neck Surgery in August 2010.

Corresponding author/iletisim kurulacak yazar: msgozeler@gmail.com

Submitted/Basvuru: 23.05.2019 ® Revision Requested/Revizyon Talebi: 18.09.2019
Last Revision Received/Son Revizyon: 19.09.2019 e Accepted/Kabul: 24.09.2019 ¢ Published Online/Online Yayin: 21.10.2019

©Telif Hakki 2020 J Ist Faculty Med - Makale metnine jmed.istanbul.edu.tr web sayfasindan ulasilabilir.
©Copyright 2020 by J Ist Faculty Med - Available online at jmed.istanbul.edu.tr



https://orcid.org/0000-0002-9716-9579
https://orcid.org/0000-0002-4547-5320

) PSG results and DISE findings in OSAS
Istanbul Tip Fakiltesi Dergisi ® J Ist Faculty Med 2020;83(3):209-14

INTRODUCTION

Sleep is an essential component of a healthy life. Al-
though sleep is primarily a cerebral function, there has
been increased understanding of its effects on respiration
in recent decades (1). Sleep-related breathing disorders
include various diseases that carry the risk of mortality and
morbidity. The most common sleep-related breathing dis-
order is obstructive sleep apnea syndrome (OSAS).

OSAS is a widespread condition affecting 4% of males
and 2% of females (2). The most common symptoms are
snoring, witnessed apnea, and excessive daytime sleepi-
ness caused by transient upper airway collapse. The most
useful tool in the diagnosis of OSAS and in treatment
planning is polysomnography (PSG). The apnea-hypoxia
index (AHI), a parameter of polysomnographic evaluation,
is regarded as indicating the severity of the disease. The
Epworth sleepiness scale is a simple questionnaire applied
to investigate eight common situations in daily life (3).

Drug-induced sleep endoscopy (DISE) has become wide-
ly used in the diagnosis of OSAS and treatment planning
over the last two decades. DISE is an endoscopic exam-
ination that can be performed during sleep to visualize
possible upper airway collapses and that was recom-
mended by Croft and Pringle in 1990 (4).

The therapeutic modality of preference in the treatment
of OSAS is continuous positive airway pressure (CPAP).
However, various difficulties in the use of CPAP encour-
age patients to investigate alternative treatments (5). The
most important of these are upper airway surgery, man-
dibular advancement, and weight loss.

The purpose of this study was to reveal the relations be-
tween DISE findings, PSG and Epworth sleepiness scale
scores, and postoperative OSAS surgery outcomes in pa-
tients scheduled for upper airway surgery due to OSAS.

MATERIALS AND METHODS

Approval was granted for this prospective study by the
ethical committee of Istanbul University, Faculty of Med-
icine. Patients scheduled for soft palate surgery due to
OSAS symptoms with AHI scores between 5 and 30 were
included in the study. Consent was obtained from all pa-
tients before the study began.

Physical examination with detailed history was performed
in all cases. Subjects with previous history of upper airway
surgery, with chronic obstructive pulmonary disease, with
cardiovascular disease and contraindicated for sedation,
or with anemia or hypothyroidism were excluded from
the study. Body mass index (BMI) and Mallampati scores
at physical examination were also recorded.

The Epworth sleepiness scale was applied to all patients

to assess the degree of daytime sleepiness, one of the
major symptoms of OSAS. This questionnaire is based on
scoring eight different situations widely observed in daily
life. Total scores higher than 10 were regarded as signifi-
cant in terms of OSAS.

All patients underwent polysomnography preoperatively
and 6 months postoperatively, using a 15-channel Me-
dilog Replay (Oxford Medical Ltd., Clearwater, FL, USA)
device. Full-night parameters were collected from an
electroencephalogram, electrooculogram, submental
and anterior tibialis electromyogram, and electrocardio-
gram. AHI, desaturation index and minimum oxygen de-
saturation values recorded from the PSG findings were
used in the study.

DISE was performed with a surgeon and an anesthetist
and with the patient in the supine position in all cases. Pa-
tients received 0.25 mg atropine by the intramuscular route
before the procedure in order to reduce upper airway
secretions. Two puffs of lidocaine 10 mm/puff (xylocaine
spray 10%, ASTRA) were administered to both nostrils to
reduce the potential effects of the flexible nasopharyngo-
scope and thus reduce arousals to a minimum. Patients
were monitored throughout the procedure, and cardiac
rhythms and oxygen saturations were kept under observa-
tion. Propofol (200 mg / 20 ml flask; ABBOTT) was used to
provide adequate sedation. A bolus injection of propofol
1.5-2.5 mg/kg was administered, and bolus was repeated
at 25-50 mg as required. When a sufficient level of sleep
had been established, a 3.5 mm flexible nasopharyngo-
scope (Karl Storz 11101 RP, Germany) was inserted through
the nasal cavity. The nasal cavity, nasopharynx, the base of
the tongue, and the larynx were then evaluated. DISE was
applied with the assistance of a monitor, and the findings
were recorded onto computer for analysis. The images
from this examination were analyzed using Ulead video
study (Corel Corporation, Canada). On the basis of the
findings, appropriate surgery was decided and performed
in cases with isolated soft palate pathology. All DISE exam-
inations, calculations and surgeries were performed by the
same surgeon. Patients with pathologies associated with
the base of the tongue or the hypopharynx were excluded
from the study. DISE was repeated in the sixth month after
surgery. Changes in pre- and post-operative obstruction
areas were compared with changes in pre- and post-op-
erative PSG and Epworth sleepiness scale scores. Pre- and
post-operative AHI, desaturation index, minimal oxygen
saturation, Epworth scores and retro palatal region values
were investigated.

Statistical analysis

SPSS 12.0 software was used for the statistical analysis of
all data. The Shapiro-Wilk test was used to determined
distribution of data. Student’s t-test was employed for
two-group comparisons of normally distributed data, and
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the Mann Whitney U test was used when distribution was
not normal. The chi-square test was used for the analysis
of categorical data. Correlations were determined using
Pearson’s test. P-values <0.05 were regarded as statisti-
cally significant for all tests.

RESULTS

Forty-one patients aged 35-68 were included in the
study, 30 men and 11 women. Mean preoperative AHI
was 20.0+5.6. No significant difference was determined
between men and women in terms of preoperative AHI
(p=0.806). Mean preoperative BMI was 29.8+2.6, and no
statistically significant difference was observed between
the gender (p=0.624). Measurements performed with DISE
revealed a mean preoperative retropalatal area of 2.7+1.1.

The mean postoperative AHI was 16.4+6.3, and the de-
crease in AHI values was statistically significant (p=0.009).
The mean postoperative retropalatal region was 6.5+4.8,
representing a significant increase (p<0.001) (Table 1).

Table 1: Pre-postoperative values

Preoperative Postoperative P
AHI 20£5.6 16.4+6.3 0.009*
Area 27+1.1 6.5+4.8 0.000*
MOS 90.3+3.8 91.4+3.5 0.180

*Statistically significant

The imaging of the retropalatal region of a patient before
and after the operation is given in Figure 1.

No statistically significant difference was observed be-
tween pre- and postoperative Epworth scores (p=0.137),
but the operation-related change in Epworth scores
was positively correlated with change in AHI (r=0.524,
(p=0.000) and negatively correlated with change in the
retropalatal region (r=-0.311, p=0.047).

Significant reverse correlation was determined between
operation-related change in AHI and change in the ret-
ropalatal region (p=0.03). These results have shown that
significant enlargement in retropalatal areas postopera-
tively resulted in significant decreases in AHI values and
Epworth scores. Correlations are given in Table 2.

While patients with isolated soft palate pathology were
included in the study, those with pathologies of the base
of the tongue were excluded. Follow-ups of patients un-
dergoing soft palate surgery revealed enlargement of
the retropalatal areas, but base of the tongue patholo-
gy was observed in 11 of the cases. Collapse in the base
of the tongue which was not present at preoperative ex-
amination was one important factor affecting operative
success. Postoperative AHI in patients with postoper-
atively occurred collapse in the base of the tongue was
18.7+5.6, and the change in AHI before-after surgery was
determined as 2.8+2.4. These values in subjects without

Figure 1: Enlargement of retropalatal region in a patient after surgery. A. Preoperative B.

Postoperative.

Table 2: Correlations between changes in AHI, area and Epworth scores

Changes in AHI
Changes in AHI

Changes in area r=-0.323
p=0.039*

Changes in Epworth r=0.524
p= 0.000*

Changes in area Changes in Epworth

r=-0.323 r=0.524

p=0.039* p= 0.000*
r=-0.311
p=0.04

r=-0.311

p=0.04*

*Statistically significant
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Figure 2: Preoperative and postoperative images of the retropalatal and base of tongue
regions of a patient. A. Preoperatively, the retropalatal region is narrowed. B. Preoperatively,
the base of tongue is normal. C. After operation there is an enlargement at the retropalatal
region. D. After operation a collapse in the base of tongue occurred.

base of the tongue pathology were 15.5+6.5 and 3.7+3.6,
respectively. While there was no difference between pre-
operative retropalatal area and AHI values of the patients
in the two groups, retropalatal area (p=0.006) and postop-
erative change in retropalatal area (p=0.002) were signifi-
cantly greater in patients with base of tongue collapse, al-
though postoperative AHI values were higher in patients
with no base of the tongue pathology. Figure 2 demon-
srates a patient without preoperative collapse in the base
of tongue, but a collapse occurred after the operation.

DISCUSSION

The standard test in the diagnosis of OSAS is PSG, yet
this is not sufficient to determine the diseased region.
The areas most commonly affected in patients with OSAS
are the soft palate, the lateral pharyngeal wall, and the
base of the tongue. Locating the affected region is very
important in terms of guiding treatment and in the selec-
tion of patients for surgery. Various tools and tests have
been used for this purpose in the diagnosis of OSAS.
One of the most commonly employed tests is Miller's
maneuver, which helps to assess the dynamics, site, and
severity of airway collapse. Some authors have suggest-
ed that it may also be useful as a predictor of surgical
success (6), although its usefulness in surgical planning is

still controversial. Indeed, in their study of the effective-
ness of Miller's maneuver, snoring endoscopy and DISE,
Lovato et al. reported that the maneuver is less effective
than DISE in determining upper airway collapse patterns
(7). Similarly, Zerpa et al. described Miller's maneuver as
less effective than DISE in locating the obstruction (8).

Another method used to locate the obstruction in OSAS
is cephalometric analysis. This involves the measurement
of cephalometric distance, angle, area, and volume be-
tween distinct reference points in bony and soft tissues on
a film. It is not only used for diagnostic purposes, but also
to evaluate bony and soft tissues in the preoperative pe-
riod in patients scheduled for surgical therapy for OSAS.
Sakat et al. employed cephalometric measurements with
multislice CT in patients with OSAS and reported that
cephalometry yielded significant results in terms of locat-
ing the area of obstruction in OSAS (9). However, since all
these examinations are performed with the patient awake,
they may still be inadequate in terms of showing the area
that is actually affected during sleep. For that purpose, in
1990 Croft and Pringle developed a method for observing
the upper airways during sleep (4). DISE, an endoscopic
method performed to visualize collapse in the upper airway
during drug-induced sleep, is reliable, dynamic, effective
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and simple to perform. Operations performed with indica-
tions based on DISE findings are more effective. Better re-
sults have been reported to be capable of being achieved
with upper airway surgery, particularly under conditions
of grade 3-4 tonsil hypertrophy and soft palate collapse,
during surgery (10). Belgu et al. compared AHI, Epworth
score and DISE findings and reported that AHI scores are
not effective in determining the site of collapse in the up-
per airways outside the base of the tongue, for which rea-
son sleep endoscopy must be performed on all patients for
whom surgical decisions are to be made (11). In our study,
we compared PSG findings with Epworth score and DISE
findings. Our findings also showed correlation between
patients’ Epworth scores, AHI and retropalatal areas, and
that changes in retropalatal area after OSAS surgery were
correlated with changes in AHI and Epworth scores.

Viana et al. reviewed various studies investigating the ef-
fectiveness of DISE use in locating the area of obstruction
in OSAS. They concluded that DISE use is particularly ef-
fective in revealing problems in the larynx and hypophar-
ynx region (12). Salamanca et al. investigated the use of
DISE in 614 patients, the highest number to date in the
literature, and reported obstruction in a single region in
61.3% of patients with AHI<15, that this single region was
the oropharynx in 92.6% of cases, and that obstruction
was present in more than one region in 28.2% of patients.
They also reported a single obstruction in 46.5% of pa-
tients with AHI>15, that the oropharynx represented this
single region at a level of 95%, and that obstruction was
observed in more than one region in 53.5% of cases. In
addition, they showed that the larynx also contributed to
the pathology in 12.5% of patients with AHI>15 (13).

The most significant limitation of our study was the low
number of cases. Another important limitation was that a
particular patient population was investigated, with only
OSAS patients with isolated soft palate pathology being
included. However, pathologies in other areas of the up-
per respiratory tract are also associated with OSAS. Third,
since patients were only followed-up for one year post-
operatively, long-term follow-up data are not available.

CONCLUSION

DISE is an effective diagnostic technique in OSAS with
advantages such as cost effectiveness and precise find-
ings. We think that DISE in patients scheduled for surgery
due to OSAS will contribute to operation selection.
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OZET

Amacg: Karaciger kist hidatiginde total perikistektomi uygulanan
hastalarin sonuclarini irdelemek.

Gereg ve Yontem: 1999-2019 yillari arasinda yatirlarak tedavi
edilmis hastalarin verileri incelenerek, total perikistektomi yapi-
lan hastalar ¢calismaya dahil edilmistir.

Bulgular: Toplam 308 hastanin 32'sinde (17 kadin, 15 erkek, or-
tanca yas 44 (17-73)) perikistektomi yapildigi saptandi. Perikis-
tektomi endikasyonlar, ulasimi kolay anatomik yerlesim (20),
albendazol toksisitesi (4), albendazole cevapsiz kist (4), kistik
tumor kuskusu (2), hamilelik (1) ve albendazol kullanimina uyum-
suzluktu (1). Ortanca kist boyutu 75 mm (42-100), ortanca kist sa-
yist 1 (1-8) saptanirken, 14 hastada birden fazla kist vardi. Yirmi
¢ hastaya sadece total perikistektomi uygulanirken 9 hastada
mevcut ek kistlere de drenaj uygulandi. Sadece perikistektomi
uygulanan 23 hastadan 18'ine kapali, 5'ine acik perikistektomi
yapildi. Perikistektomi sirasinda 10 hastada ortanca 36 dk (12-78)
Pringle klampaji uygulandi. Ortanca yatis slresi 6 gindi (1-60).
Ug hastada diisiik debili (<150 cc/giin) safra fistilii, 2 hastada
karin ici enfeksiyon, 2 hastada da ylzeyel yara yeri enfeksiyonu
gelisti. Sadece total perikistektomi yapilan ve ortanca 62 ay (14-
236) takip edilen 20 hastanin hicbirisinde nitks gézlenmedi.

Sonug: Perikistektomi, deneyimli merkezde, secilmis hastalarda
distik morbidite ve mortalite ile uygulanmaktadir. Niks riskinin
de dustik oldugu gosterilmistir.

Anahtar Kelimeler: Ekinokok, hepatektomi, radikal cerrahi, al-
bendazol

ABSTRACT

Objective: To analyze the results of total pericystectomy in he-
patic hydatid disease.

Material and Method: The data of patients who underwent to-
tal pericystectomy between 1999-2019 was evaluated.

Results: Of 308 patients treated as in-patients, 32 (17 females-15
males) were found to have had total pericystectomy. Median age
was 44 (range:17-73) years. Indications were: easily accessible
anatomic location (20), albendazole toxicity (4), unresponsive-
ness to albendazol treatment (4), tumor suspicion (2), pregnancy
(1) and nonadherence to albendazole use (1). Median cyst di-
ameter was 75 mm (42-100), median cyst number was 1 (1-8).
Fourteen patients had more than one cyst. Total pericystectomy
alone was performed in 23 patients, while additional cysts were
treated in a further 9. Of the 23 pericystectomy only patients, 18
received closed and 5 open pericystectomy. Median 36 minutes
(12-78) Pringle clamping was performed in 10 patients. Median
hospital stay was 6 days (1-60). Low output (<150 cc/day) bile
fistula was seen in 3 patients, intraabdominal infection in 2 pa-
tients and superficial infection in 2 patients. No recurrence was
observed during a median follow-up of 62 months (14-236) in 20
pericystectomy only patients.

Conclusion: Pericystectomy can be performed with low mor-
bidity and mortality in an experienced center. Recurrence risk is
reduced in comparison with conservative surgery.

Keywords: Echinococcus, hepatectomy, radical surgery, alben-
dazol
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GiRiS

Karaciger kist hidatigi tedavisinin temeli cerrahidir; yapi-
lan ameliyatlar, konservatif ydontemlerden majér karaciger
rezeksiyonuna kadar uzanan genis bir yelpazeyi kapsa-
maktadir (1, 2). Ameliyatlarn codunlugu karaciger-safra
yollari cerrahisi alaninda uzman olmayan genel cerrahlar
tarafindan yapildigi icin, konservatif yontemler daha sik
tercih edilmektedir (3-6). Konservatif yontemlerde kist
icerigi bosaltilir ve kavite skolosidal ajan ile muamele edi-
lir. Perioperatif dénemde albendazol kullaniminin da niiks
oranini azalttigi bildirilmistir (7-9). Secilen yénteme gore,
geride kalinti kavite birakilmasinin olusturacagi enfeksi-
yon ve safra kagag riskini azaltmak icin kaviteyi kicultd-
ct (kist duvarinin parsiyel eksizyonu sonrasi kapatilmasi)
veya icerisini doldurucu (omentoplasti) yontemler kulla-
nilmaktadir (3, 6). Radikal yontemler ise, kistin karaciger
ici ana anatomik yapilarla iliskisine gore, perikistektomi
veya karaciger rezeksiyonudur. Bu ydntemlerin avantajla-
rn geride kavite kalmamasi, ameliyat sonrasinda medikal
tedavi gereksinimini ortadan kaldirmasi ve nuks riskinin
distk olmasidir. Dezavantajlar ise uygulanan cerrahinin
daha karmasik, uzun ve riskli olmasi ve rezeksiyonun kara-
ciger parenkim kaybi yaratmasidir (5, 10, 11).

Birimimize sevk edilen hastalar dncelikle perikistektomiye
uygunluk acisindan degerlendirilmektedir. Perikistektomi
deneyimimiz olumlu olup (12), uygun hastalarda seckin
tedavi yontemi olarak dnerilmistir.

Bu calismada, karaciger cerrahisinde son 20 yildaki gelis-
meler 1s1§inda total perikistektomi uygulanan hastalarin
erken ameliyat sonrasi ve uzun dénem izlem sonuglarinin
sunulmasi amaglanmistir.

GEREC VE YONTEM

1999-2019 yillari arasinda Istanbul Tip Fakiiltesi Genel
Cerrahi Anabilim Dali, Karaciger Safra Yollari Cerrahisi
Birimi'nde tedavi edilmis karaciger kist hidatigi hastala-
rinin dosyalari geriye dontk olarak incelendi. Total peri-
kistektomi yapilan hastalar demografik verileri, klinik ve
radyolojik bulgular, laboratuvar degerleri, cerrahi uy-
gulamalari, yatis stresi, komplikasyonlar, adjuvan tedavi
uygulamasi ve uzun dénem izlemde niks gelisimi aci-
sindan irdelendi. Ameliyat sonrasi gorilen komplikas-
yonlar Clavien-Dindo siniflamasina goére bildirildi (13).
Tum hastalardan aydinlatiimig onam alinmis ve calisma
Helsinki bildirgesinde belirtilen kurallara uygun olarak
yapilmistir.

Evreleme ve yaklasim

Klinigimizde tim hastalar radyolojik bulgulari ile Ghar-
bi evreleme sistemine goére evrelenmektedir (14). Genel
yaklagim evre 1-2 kistlerin oncelikle medikal tedavi ve
perkitan girisimler icin degerlendirilmesi, evre 3-4 olan-
larin ise cerrahi olarak tedavi edilmeleridir. Ancak girigim

endikasyonu olan ve perikistektomi ile givenle cikarila-
bilecegdi dustnilen evre 1-2 kistler de cerrahi adayi ola-
bilmekte, evre 5 kistler ise inaktif kabul edildiklerinden
herhangi bir tedavi geregdi gérilmemektedir.

Perikistektomi

Major vaskiler yapilardan uzak (6zellikle hepatik venler-
den), anatomik olarak ulagimi kolay lezyonlar (subkapsi-
ler, 6n-asagdi segment yerlesimli) ve major cerrahi icin risk
olusturan ek hastaligi olmayan hastalar perikistektomi
adayi olarak degerlendiriimektedir. Ameliyat sirasinda
karaciger pedikili askiya alinarak, gereginde Pringle
manevrasl uygulamasina hazirlanilmaktadir. Kist eksizyo-
nu asamasinda karaciger parenkimi ultrasonik disektor
veya klamp ile ezilerek kist sinirndan diseksiyon uygulan-
makta, ayristirilan vaskulo-biliyer yapilar baglanarak kesil-
mektedir. Sacilma olusursa ekilmeyi engellemek amaciyla
ameliyat 6ncesi 15 glinden daha kisa olmamak Uzere ve
tercihen 1 ay slresince hastalara 10 mg/kg/giin albenda-
zol tedavisi verilmektedir. Kist icerigi ile karin ici organlar
ve karin duvari kontamine oldugunda (acik perikistekto-
mi), tedaviye ameliyat sonrasi dénemde de 3 aydan daha
kisa olmamak tzere devam edilmektedir.

Takip

Ameliyat sonrasi albendazol tedavisi devam eden has-
talar toksisite takibi yoninden tedavi siiresince aylik bi-
yokimya tetkikleri ile (kan sayimi ve karaciger fonksiyon
testleri), diger tim hastalar yillik biyokimya ve gérinti-
leme (ultrasonografi (US), bilgisayarli tomografi (BT) veya
manyetik rezonans gorintileme (MR)) yapilarak takip
edilmektedir.

BULGULAR

Calisma déneminde klinigimizde tedavi edilen 308 kara-
ciger kist hidatigi hastasinin 32'sine perikistektomi uygu-
lanmis oldugu saptandi. Hastalann 17'si kadin, 15'i erkek
ve ortanca yas 44 idi (aralik 17-73). Bagvuruda en sik sika-
yet 19 hastada gorilen karin agnsi idi (Tablo 1). iki hasta
akciger, bir hasta beyin ve akciger kist hidatigi tanisi ile
ameliyatli idi. Bu hastalann karaciger girisimleri sirasinda
diger vicut bélgelerinde niiks hastaliklar yoktu.

US ile tani alan her hastaya ameliyat planlamasi amaciyla
en az bir aksiyel goriintileme yontemi kullanildi. Alti has-
tada sadece BT, 5 hastada ise sadece MR ile ameliyat pla-
ni yapildi. Yirmibir hastada ise birden fazla gérintileme
yontemi kullanild; ikinci kesitsel goritileme yontemine
basvurulmasinin ana sebebi, hastanin bagvuru sirasinda
mevcut filmlerin yetersiz olusuydu (Tablo 1).

Perikistektomi icin en sik endikasyon anatomik olarak
ulagimi kolay yerlesimli kist varligiydi (Tablo 3). Yirmi dért
hastada ameliyat dncesi 10 mg/kg albendazol, ortanca 2
ay (sinirlar: 15 glin-6 ay) siresince verildi.
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Tablo 1: Hasta demografik verileri ve tanisal bulgular.

n (32)

Yas 44 (17-73)
Cinsiyet

Kadin 17 (%53)

Erkek 15 (%47)
Klinik

Karin agrisi 19

Kolanjit

Asemptomatik

Diger 3
Goriintlileme yontemi

BT 6

MR 5

US+BT 9

US+MR 3

BT+MR 7

US+BT+MR 2

Ortanca kist boyutu 75 mm (sinirlar: 42-100) idi. Ortanca
kist sayisi 1 (sinirlar: 1-8) olarak saptanirken, 14 hastada bir-
den fazla sayida kist mevcuttu. Kistlerin en sik yerlesim yeri
6-7.segmentti (19 hasta). iki hastada laparoskopik olmak
Uzere toplam 23 hastaya sadece total perikistektomi (top-
lam 25 lezyona; 2 hastada 2 lezyona) yapildi. Cogul kistleri
olan, 9 hastanin bir kistine total perikistektomi, diger kist-
lerine konservatif cerrahi yontemler uygulandi. Kistlerin
ozellikleri ve cerrahi tedavi sonuclari tablo 2'de verilmistir.

Albendazol toksisitesi olan 4 hasta ile kolanjit bulgularn
olan 4 hastanin transaminaz duzeyleri ve her iki gruptan
ikiser hastanin kolestaz enzimleri yiksekti. Diger hasta-
larin karaciger enzimi dizeyleri normal sinirlar icindeydi.
Kolanjit hikayesi olan her 4 hastanin ayni zamanda goérin-
tulemelerinde de safra yolu istiraki kuskusu oldugundan
ameliyat 6ncesi endoskopik retrograd kolanjiografi ve
sfinkterotomi yapildi, iki hastada safra yolundan kist hida-
tik membrani kalintisi ¢ikanldi. Diger iki hastanin kistleri-
nin safra yollari ile istiraki gérintilenemedi.

Sadece perikistektomi yapilan 23 hastadan 18'ine kapali,
5'ine ise acik perikistektomi uygulandi. Kapali perikistek-
tomi uygulanan 18 hastanin 2'sinde anatomik ulagimi ko-
lay olan kistlerine laparoskopik perikistektomi yapildi (Re-
sim 1). iki hastada ameliyat sirasinda kist ile majér safra
yolu istiraki gorildigu icin ameliyata koledok eksploras-
yonu ve T-tlp ile drenaj eklendi. Perikistektomi sirasinda
10 hastaya peroperatif kanama kontroli amaciyla ortanca
36 dk (sinirlar: 12-78) Pringle manevrasi uygulandi.

Tablo 2: Hidatik kistlerin dzellikleri ve cerrahi tedavi
sonuglar.

n

Kist boyutu (ortanca) 75 mm (42-100)

Kist sayisi
Tek 18
>1 adet 14
Kist yerlesim yeri
Sag lob 15
Sol lob
Bilober 9
Gharbi evresi
Evre 1 1
Evre 2 4
Evre 3 16
Evre 4 11
Cerrahi girisim
Perikistektomi 23
(+) Ek kist drenaj 9

Pringle manevrasi 36 dakika (12-78)

Komplikasyonlar

Kanama 1

Safra fistdlu 3

Karin ici enfeksiyon 2

Yuzeyel enfeksiyon 2
Tablo 3: Perikistektomi endikasyonlari.
Endikasyon n %
Ulagimi kolay anatomik yerlesimli kist 20 63
Albendazol toksisitesi 4 12,5
Albendazole cevapsiz kist hidatik 4 125
Kistik timor kugkusu 2 6
Albendazol kullanamayan hasta (hamilelik) 1 3
Albendazol kullanimina uyumsuzluk 1 3

Hastanede ortanca yatis slresi 6 giin olarak saptandi (si-
nirlar: 1-60). Ameliyat sonrasi dénemde 3 hastada distik
debili safra fistuli (<150 cc/glin), 2 hastada karin ici enfek-
siyon, 2 hastada da ylzeyel yara yeri enfeksiyonu gelisti.
Batin ici kanama gelisen diger bir hastaya 4 eritrosit sis-
pansiyonu ve 3 taze donmus plazma verilerek konservatif
iyilesme saglandi. Karin ici enfeksiyon gelisen hastalardan
biri perkitan drenaj+antibiyotik, digeri ise antibiyotik te-
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Safra kesesi o~

U D

e [
Safra kesesi
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Resim 1: Sol lobda safra kesesi ile komsu evre 3 kist hidatik; safra kesesi ile enblok laparoskopik

olarak perikistektomi yapildh.

davisi ile iyilesti. Safra fistilu gelisen her 3 hasta da kon-
servatif izlem ile iyilesti (sinirlar: 14-25 gin), hicbirinde ek
girisim geregdi olmadi. Acik perikistektomi uygulanan 5
hastada ameliyat sonrasi dénemde ortanca 3 ay (sinirlar:
1-6) streyle albendazol tedavisine devam edildi.

Sadece total perikistektomi yapilan 23 hastadan 2'si iz-
lem disi kaldi. Agir kolanjit tablosunda, kist hidatik + pe-
riampuller timor tanilari ile acil ameliyata alinan hastaya
laparotomi eksploratis + perikistektomi + kolesistektomi
+ koledokotomi + koledok eksplorasyonu + T tiip drenaj
yapildi. Septik soktan ¢ikan hasta 3 ay sonra ameliyata
alindiginda karsinoz peritoneal saptandi, 1 yil sonra da
kaybedildi. Kalan 20 hastada ortanca 62 ay takipte (sinir-
lar: 14-236) niiks kist hidatik gelismedi.

Perikistektomi ile beraber ek kistlerine drenaj yapilan 9
hastaya adjuvan albendazol tedavisi verildi. Bu hastalardan
da sadece birinde ameliyatinin ikinci yilinda drene edilen
kist alani diginda kalan karaciger parenkiminde niks kist
hidatik gelisti. Ameliyat 6ncesi yapilan gorintilemelerin-
de bu alanda sorun goérilmeyen hastanin niiks lezyonunun
radyolojik olarak gosterilemedigi i¢in tedavinin etkisiz kal-
digr mikroskobik bir odaktan gelistigi disindldu.

Uzun dénem izlemde ise, 5 hastada kesi fitigi, 1 hastada
da ameliyatinin 5. yilinda bridlere bagl oldugu dustinilen
subileus atadi gelisti, konservatif izlem ile iyilesti.

TARTISMA

Tedavisiz kalan aktif (canli skoleks barindirdigi disin-
len) hidatik kist buytytceginden ve dislk oranda olsa
da ciddi / élumcil komplikasyonlara sebep olabilece-
ginden tedavi edilmesi gerekir (1). Medikal tedavi ile kir
sansi yaklagik %30'dur (2, 15-18). Albendazol ile tedavi-
nin ana kist icerisindeki skoleksleri dldirmekte basarili
oldugu ancak kiz kistler icerisine etkisinin kisitli oldugu
bildirilmistir (9). Secilmis hastalar icin (6zellikle Gharbi
evre 1 ve 2) girisimsel radyolojik yéntemler uygulanabil-
se de tedavinin temelini cerrahi olusturur (19). Radikal
ameliyatlar (perikistektomi, karaciger rezeksiyonu) mor-
bidite ve mortalite riski daha ylksek, teknik olarak daha
zor girisimler oldugundan konservatif ameliyatlar (basit
kist drenaji ve kavite obliterasyonu yontemleri) daha ¢ok
tercih edilmektedir (2). Ancak bu yéntemlerde de niks
(>%10) ve kalinti kavite ile ilgili komplikasyon riski (>%25)
mevcuttur (2, 3, 6, 10, 20). Serimizde de cerrahi tedavi
uygulanan hastalarin biytk ¢ogunlugunda konservatif
yontemler tercih edilmis, ancak %11'inde (n=32) perikis-
tektomi uygulanmistir.

Guncel teknolojinin karaciger cerrahisine uygulanmasi
sonucu laparoskopik girisim sayisinin artmasiyla, ézellikle
ulagimi kolay olan inferiyér-anteriyor segmentlerde ylize-
ye yakin yerlesimli kistlerin laparoskopik tedavisi mimkin
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hale gelmistir (21). Bizim de 23 hastamizin 2'sinde sol lob
yerlesimli kistler laparoskopik perikistektomi ile c¢ikaril-
mistir (Resim 1).

Hasta seciminde anatomik ulagimin kolayhdi kadar anato-
mik olusumlar ile olan istiraki de dikkate alinmalidir (2). Ma-
jor damarlarda (6zellikle portal ven-hepatik ven) veya safra
kanalinda tikaniklik o segment veya lobda atrofiye sebep
olurken diger segmentler veya karsi lobda da hipertrofi se-
bebi olabilmektedir. Atrofi-hipertrofi kompleksi olarak ad-
landirlan bu durum ile karsilagilan vakalarda kistin biytk
damarlar veya safra kanali ile igtirakli olmasi olasiligi akilda
tutulmalidir (22). Bizim serimizde de tim hastalar kontrastl
BT veya MR ile kistin ana vaskuler yapilar ile olan istiraki
acisindan degerlendirilmis, atrofi-hipertrofi kompleksi go-
rilen hicbir hastaya perikistektomi uygulanmamustir.

Kist hidatik cerrahisinde ameliyat sonrasi yiksek ortanda
enfeksiyon kékenli komplikasyon goérilmektedir. Kistin
kalin ve sert ceper ile sinirl olmasi, cok odacikl olabil-
mesinin kolaylastirdigi 614 bosluk olusumu bu riski artir-
maktadir. Konservatif yontemler sonrasi ameliyata bagl
olarak hastalarin %50'ye yakininda komplikasyon gordlir-
ken, radikal cerrahi ile 6l bosluk olusumu bertaraf edil-
diginden komplikasyon oraninin daha dustk oldugu
bildirilmistir (2, 6, 10). Bizim serimizde de sadece total
perikistektomi uygulanan 23 hastanin 5'inde (%22) grad 3
komplikasyon gorilirken, hicbirisine ikinci cerrahi girigim
gerekmedi. Yalnizca bir hastada perkitan girisimle karin
ici abse drenaji yapild.

Uygulanacak tedavinin komplikasyon ve mortalite riskinin
yani sira, gdz 6nlinde bulundurulmasi gereken bir diger
sorun da hastaligin uzun dénemde nuks etme olasiligidir.
Konservatif ameliyatlar sonrasi niiks orani %10-30 arasin-
da bildirilmigken, radikal ameliyatlardan sonra bu oran
%5'den azdir (2, 12, 16, 23). Medikal tedavinin radikal cer-
rahi girisimler sonrasi devami ise tartismalidir. Literatir ile
uyumlu sekilde, klinigimizin perikistektomi sonrasi niks
ile ilgili verileri, cok olumludur.

SONUC

Karaciger kist hidatigi tedavisinde radikal cerrahi girigsimle-
rin uygulanmasini kisitlayan en énemli sorun ameliyat son-
rasi gelisebilecek agir komplikasyonlar ve bunlara bagl
mortalitedir. Serimizde uygun hasta secimi, ameliyat 6n-
cesi degerlendirme ve hazirliklarin iyi yapiimasi ile dustk
morbidite ve mortalite ile perikistektomi uygulanabilecegi
gosterilmistir. Bu yontemle geride kist kavitesi birakilma-
masinin, muhtemel komplikasyonlardan korunma sagla-
masi yani sira, niks riskini de distrdigu saptanmistr.
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ABSTRACT

Objective: The interactions between Helicobacter pylori (Hp)
and gastroesophageal reflux disease (GERD) are a complex is-
sue. The aim of this study was to investigate the correlation be-
tween Hp infection and the gastric localization of Hp and reflux
esophagitis (RE) in adult patients.

Material and Method: Two hundred thirty-nine patients with RE
were compared with 229 age and sex matched participants in a
control group. Biopsy specimens obtained from the gastric an-
trum and corpus were histologically evaluated.

Results: The prevalence of Hp infection was significantly lower in
the patients with RE than in the control group (Odds ratio 1.56,
95% Cl11.08-2.27; p=0.02, p<0.05). Hp colonization in the corpus
and gastrit scores in the corpus were significantly lower in the
esophagitis group (p=0.01, p<0.05), but there was no significant
difference in Hp colonization in the antrum and gastrit scores in
the antrum. It was found that Hp colonization and gastrit score
in the corpus showed a negative correlation with esophagitis
development.

Conclusion: This study demonstrated that the prevalence of
Hp infection and corpus gastritis score were significantly low-
er in patients with erosive reflux esophagitis than in the control
group. Furthermore, it demonstrated that Hp colonization and
corpus gastritis score were negatively correlated with esopha-
gitis development.

Keywords: Helicobacter pylori, Reflux esopfagitis, GERD, Cor-
pus dominant gastritis

OZET

Amagc: Helicobacter pylori (Hp) enfeksiyonu ve gastrotzofageal
reflii hastaligi (GORH) diinya capinda yaygin hastaliklardir. Hp ve
GORH arasindaki etkilesim ise karmasik bir konudur. Bu ¢alisma-
nin amaci erigskin hastalarda Hp enfeksiyonu ve Hp'nin gastrik
lokalizasyonu ile refli &zefajit arasindaki iligkiyi aragtirmaktir.

Gereg ve Yontem: Refli 6zofajit tanili 239 hasta, 229 yas ve cinsi-
yet uyumlu kontrol grubu ile karsilastirildi. Gastrik antrum ve kor-
pustan elde edilen biyopsi 6rnekleri histolojik olarak degerlen-
dirildi. Enflamasyon, aktivite ve Hp kolonizasyonunun ciddiyeti, 0
(hicbiri) ile 3 (en adir) arasinda skorlandi. Enflamasyon ve aktivite
skorlar toplandi ve gastrit skoru olarak ifade edildi.

Bulgular: Hp enfeksiyonu prevalansi RE'li hastalarda kontrol gru-
buna gdre anlamli olarak dustkti (olasilik orani 1,56 %95 glven
araligi 1,08-2,27; p=0,02, p<0,05). Korpustaki Hp kolonizasyonu
dzofajit grubunda anlamli derecede dustiktd, fakat antrumda Hp
kolonizasyonunda anlamli bir fark yoktu (sirasiyla p=0,01, p<0,05
ve p=0,09, p>0,05). Korpustaki Hp kolonizasyonu ve gastrit sko-
runun ozofajit gelisimi ile negatif korelasyon gésterdigi, antrum
ve gastrit skorundaki Hp kolonizasyonunun 6zofajit ile korelas-
yon géstermedigi bulundu.

Sonug: Sonug olarak, bu calismada Hp enfeksiyonu ve korpus
gastrit skoru sikliginin, eroziv refli 6zofajit hastalarinda kontrol
grubuna gére anlamli derecede disiik oldugu gdsterilmistir. Ay-
rica, Hp kolonizasyonu ve korpus gastrit skorunun ézofajit gelisi-
mi ile negatif korele oldugunu gostermistir.

Anahtar Kelimeler: Helicobacter pylori, Reflii ézofajit, GORH,
Korpus dominant gastrit
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INTRODUCTION

Gastroesophageal reflux disease (GERD) is characterized
by the presence of reflux symptoms caused by damage
to the esophageal mucosa or abnormal backflow of gas-
tric content into the esophagus. Although it is common
in Western societies, in recent years, GERD has become
more prevalent in Asian populations, which may be asso-
ciated with numerous factors such as increased Western
dietary habits, advanced age, male gender, obesity, in-
creased gastric acid secretion and reduced Helicobacter
pylori (Hp) infection (1, 2). The acidity of reflux content (ie
pH<4) is a very important risk factor in the development
of esophageal mucosal damage (3).

Hp is a type of bacteria that commonly colonizes the inner
surface of the stomach. Hp infection is considered an im-
portant risk factor for the development of gastric and du-
odenal ulcers. Hp infection has also been shown to be as-
sociated with the development of chronic active gastritis,
gastric atrophy, gastric metaplasia, dysplasia and gastric
malignancies (ie gastric carcinoma, gastric mucosa-asso-
ciated lymphoid tissue (MALT) lymphoma). There is strong
evidence that eradication is important for the treatment
of Hp-related diseases (4).

Both Hp infection and GERD are common diseases world-
wide and the relationship between the two diseases is a
very complex issue. There are various pathophysiological
factors in the development of GERD and Hp infection
may be only one of them. Many studies accentuate the
coexistence of Hp infection and GERD. The acidity of
reflux content is an important factor in the pathophysiol-
ogy of refux esophagitis (RE). Hp infection may increase
or decrease acid secretion depending on the type of
gastritis caused, so Hp infection can be a factor or pro-
tective factor contributing to the development of GERD.
Gastritis and inflammation in the corpus cause hypoac-
idity, while antral gastritis and inflammation have the op-
posite effect. Hyperacidity caused by antral gastritis can
be responsible for the development of duodenal ulcers
and GERD, thus an improvement in pre-existing RE may
occur after Hp elimination. Hp infection in adults usual-
ly causes corpus-associated gastritis, which may result in
the development of atrophic gastritis. Atrophic gastritis
may provide protection against GERD due to hypoacidity.
Pangastritis is usually associated with CagA strains of Hp,
causing more severe gastric inflammation. This intense in-
flammation may also result in gastric atrophy. In the case
of Hp-positive corpus gastritis, pangastritis and atrophic
gastritis in the stomach, the expectation is that RE is exac-
erbated if Hp is eliminated (5-12).

The aim of this study was to investigate the correlation
between RE and gastric localization of Hp and the score
of gastritis caused by Hp infection in adult patients.

MATERIALS AND METHODS

The records of 3850 patients who underwent endoscopy
between December 2017 and March 2019 in the endosco-
py unit of territory hospital were retrospectively reviewed.
Of the scanned group, there were 284 patients with RE.
The inclusion criteria were established to include patients
with biopsy specimens taken from the antrum and cor-
pus. The exclusion criteria were determined as follows:
those with upper gastrointestinal malignancy, gastric out-
let obstruction, previous gastric surgery, hiatal hernia, and
obese individuals (BMI>30). The study group was created
with 239 patients with RE who met these criteria. The Los
Angeles classification system was used to describe the
presence and severity of GERD. RE was confirmed by en-
doscopy according to a 5 grade severity scale. The control
group consisted of age- and sex-matched patients (226
patients) randomly selected from the non-esophagitis
group who underwent endoscopy.

Ethics committee approval was received for this study
from the ethics committee of our hospital.

Histology

Biopsy specimens acquired from gastric antrum and cor-
pus were evaluated histologically. The intensity of inflam-
mation, activity and Hp colonization was scored from 0
(none) to 3 (severe) according to the updated Sydney
system. The gastritis score was found by adding the in-
flammation and activation scores of the patients (13). The
presence of Hp in any specimen in the biopsy reports was
considered as positive.

Statistical analysis

The results were analyzed with SPSS (version 22 SPSS,
Chicago, lllinois USA) software. Descriptive statistics
were used to report the prevalence of the distribution of
age, sex and of endoscopic-pathological findings in the
groups. The Student's t test was applied for parametric
rates between the independent groups. The Chi-square
test or Mann-Whitney U test was used for the statistical
analysis between the endoscopic data and pathology
findings. Correlation analyses were carried out for the
correlation between the results. A p value of <0.05 was
considered statistically significant.

RESULTS

There were 239 patients (138 males (57.7%), 101 females
(43.3%)) in the study group and 226 patients (128 males
(56.6%), 98 females (43.4%)) in the control group. The
mean ages in the study and control groups were 49.37
(SD+14.48 years) and 49.09 (SD+14.85 years) years, re-
spectively. There was no statistically substantial distinction
between two groups in terms of age (p=0.22, p>0.05) and
gender (p=0.63, p>0.05) (Table 1).
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Table 1: Descriptive statistics of groups.

Study group
n 239
Age 49.37 (SD+14.48)
Gender 138 Male (%57.7)
101 Female (%43.3)
H pylori (+) 131 (%54.08)

Control group o]
226
49.09 (SD+14.85)
128 Male (%56.6)
98 Female (%43.4)
147 (%65.00)

(p=0.22, p>0.05)

(p=0.63, p>0.05)
(p=0.02, p<0.05)

In accordance with the Los Angeles classification, there
were 113 patients (47.3%) with grade A RE, 117 patients
(49%) with grade B RE, 6 patients (2.5%) with grade C RE
and 3 patients (1.3%) with grade D RE in the RE group.

Hp infection was defined in 131 (54.80%) of 239 patients
with the diagnosis of RE and in 147 (65.00%) of 226 matched
subjects in the control group. The prevalence of infection
was significantly lower in the patients with RE than in the
control group (Odds ratio 1.56, 95% confidence interval
1.08-2.27; p=0.02, p<0.05, Chi square test) (Figure 1).

According to the Sydney classification, the groups were
categorized for Hp colonization in the corpus and antrum.
In the study group, Hp colonization in the corpus was as
follows: None 142 patients (59.4%), mild + 54 patients
(22.6%), moderate ++ 33 patients (13.8%), severe +++ 10
patients (4.2%). In the control group, it was as follows: none
106 patients (46.9%), mild + 67 patients (29.6%), moderate
++ 41 patients (18.1%), severe +++ 12 patients (5.3%). Hp
colonization in the corpus was significantly different in the
esophagitis group (p=0.01, p<0.05; Mann-Whitney U test).
In the study group, Hp colonization in the antrum was as
follows: None 111 patients (46.4%), mild + 68 patients

Group
Study Control

Positive Positive

Presence of gastric Hp
dH a1435e6 Jo @auasalyg

Negative| [Hegative

T T T T T T T
140 120 100 80 100 120 140

Count Count
Figure 1: Presence of gastric Hp. The prevalence of infection
was significantly lower in the patients with reflux esophagitis
than in the control group (Odds ratio 1.56, 95% confidence
interval 1.08-2.27; p=0.02, p<0.05, Chi square test). (Hp: He-
licobacter pylori).

(28.5%), moderate ++ 45 patients (18.8%), severe +++ 15
patients (6.3%). In the control group, it was as follows: none
86 patients (38.1%), mild + 75 patients (33.2%), moderate
++ 48 patients (21.2%), severe +++ 17 patients (7.5%).
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Figure 2: H pylori colonization in corpus and antrum. Hp
colonization in the corpus was significantly different in the
esophagitis group, but there was no significant difference in
Hp colonization in the antrum (p=0.01, p<0.05 and p=0.09,
p>0.05 respectively, Mann-Whitney U test). It was found that
Hp colonization in the corpus showed a weak negative cor-
relation with esophagitis development, whereas Hp colo-
nization in the antrum was not correlated with esophagitis
development (r,=-0.12, p=0.01, p<0.05 and r;=-0.54; p=0.19,
p>0.05 respectively, Spearman’s correlation analysis).
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There was no disparity between the groups in terms of Hp
colonization in the antrum (p=0.09, p>0.05; Mann-Whitney
U test).

When the correlation between esophagitis development
and gastric Hp localization was investigated, it was found
that HP colonization in the corpus was weakly negatively
correlated with esophagitis development (rs=-0.12, p=0.01,
p<0.05, Spearman’s correlation analysis). Whereas, it was
found that Hp colonization in the antrum was not correlat-
ed with esophagitis development (r;=-0.54; p=0.19, p>0.05,
Spearman’s correlation analysis) (Figures 2).

When the groups were compared according to corpus and
antrum gastritis scores, the mean corpus gastritis score of
the study group was 1.94 (SD+1.24); in the control group,
the mean was 2.39 (SD+1.23). Corpus gastritis score was
significantly lower in the study group (p=0.01, p<0.05;
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Figure 3: Corpus gastritis and antral gastritis scores in study
and control groups. Corpus gastritis score was negatively
correlated with esophagitis, whereas antrum gastritis score
did not correlate with esophagitis (r,=-0.19; p=0.00, p<0.05
and r,=-0.86; p=0.63, p>0.05 respectively, Spearman’s cor-
relation analysis).

Mann-Whitney U test). Antrum gastritis scores were 2.33
(SD+1.47) and 2.63 (SD+1.61), respectively. There was
no significant difference between the groups in terms of
antral gastritis scores (p=0.17, p>0.05; Mann-Whitney U
test). It was found that corpus gastritis score was nega-
tively correlated with esophagitis development (rs=-0.19;
p=0.00, p<0.05, Spearman’s correlation analysis). Where-
as, antrum gastritis score was not correlated with esoph-
agitis development (rs=-0.86; p=0.63, p>0.05, Spearman’s
correlation analysis) (Figures 3).

DISCUSSION

Hp infection and GERD are common diseases worldwide.
The nature of the relationship between Hp and RE has not
been fully understood. In 1997, Labenz first reported the
protective role of Hp infection for GERD (7). Afterwards,
some authors highlighted the interaction between these
diseases involving gastric acid secretion. The acidity of re-
flux content is an important factor in the pathophysiology
of RE and for this reason efficacious treatments are set on
suppression of gastric acid secretion (3). Hp infection may
contribute to GERD through the agency of diverse mech-
anisms. It may have both preventive and offensive roles in
the incidence and severity of GERD (5-10). Hp infection
has been shown to be one of the most important reasons
contributing to inflammation and atrophy of the gastric
corpus and as a result it has been shown to cause gastric
hyposecretion (11).

In our study, we clearly showed that the prevalence of Hp
infection was significantly lower in the study group com-
pared to the age and sex matched control group (Odds ra-
tio 1.56, 95% confidence interval 1.08-2.27; p=0.02, p<0.05,
Chi square test). When the literature is reviewed, similarly,
many studies have shown that the incidence of HP is low-
er in GERDs, and that Hp infection may have a protective
effect on GERD (9-12). In a systematic review, Raghunath
et al. (8) estimated the Hp rate in patients with and with-
out GERD and showed a lower incidence in patients with
GERD. These results suggest that the elimination of Hp
may increase the incidence of GERD (7). However, there
are also studies reporting conflicting results in the litera-
ture, and there are some publications reporting that the
eradication of Hp has a curative effect on GERD (14-18).

The features of Hp gastritis have already been studied in
GERD patients. The negative correlation between the se-
verity of corpus gastritis activity and the severity of GERD
was also confirmed by our study in accordance with the
study by DeKoster et al. (19). In our study, the intensity of
Hp colonization in the corpus and the severity of gastritis
were milder in the RE group than in the control group. Hp
colonization in the corpus was found to be weakly nega-
tively correlated with esophagitis development (rs=-0.12;
p=0.01, p<0.05, Spearman’s correlation analysis). In addi-
tion, we found that corpus gastritis score was lower than



) Relationship between H pylori and esophagitis
Istanbul Tip Fakiiltesi Dergisi ® J Ist Faculty Med 2020;83(3):221-6

the study group. There was also a negative correlation
with esophagitis development (rs=-0.19; p=0.00, p<0.05,
Spearman correlation analysis). The higher intensity of cor-
pus gastritis in the control group suggests that Hp infec-
tion of the gastric mucosa has two possible mechanisms
effective in the development and evolution of GERD: first,
the exposure of esophageal mucosa to acid may be re-
duced and the development of erosion may be prevented
by suppressing acid release in patients with reflux and se-
vere gastritis in the corpus mucosa; secondly, continuous
release of inflammatory mediator in the proximal stomach
may have direct or indirect effects on the esophageal mu-
cosa by increasing the sensitivity to acid (10, 20).

Hp infection in the antrum dominant gastritis type is char-
acterized by hypergastrinemia and lower pH. Patients with
antral gastritis have a high risk of peptic ulcer or GERD
due to low pH. After the elimination of Hp infection, acid
secretion will at least normalize in antral-dominant gas-
tritis. The prospect is that the eradication of Hp in these
patients should improve RE or at least not affect RE (5, 21,
22). In our study, it was found that there was no correlation
between Hp colonization in the antrum and esophagitis
development (rs=-0.54; p=0.19, p>0.05, Spearman’s cor-
relation analysis). It was also found that the antrum gastri-
tis score was not correlated with esophagitis development
(rs=-0.86; p=0.63, p>0.05, Spearman’s correlation analysis).
This difference may be due to the fact that the prevalence
of Hp infection and the type of gastritis it causes are dif-
ferent in Asian and Western populations. Epidemiological
studies show that the prevalence of GERD is more com-
mon in Western countries than in Asian countries (20 to
40%, 5 to 17%, respectively). According to the previous
studies based on Asian population, it is reported that the
prevalence of GERD is lower in patients with Hp infection
and the rates of GERD-related complications are also low.
The reason for this is that Hp infection is mainly located in
the corpus in East Asian patients and causes inflammation
here (5, 6). However, in the Far East, European and North
American populations, Hp infection generally causes an-
tral-dominant gastritis and related complications (5).

In conclusion, this study showed that the frequency of Hp
infection in the corpus and corpus gastritis score was sig-
nificantly lower in patients with erosive reflux esophagitis
than in the control group. Furthermore, it demonstrated
that Hp colonization and corpus gastritis score were nega-
tively correlated with esophagitis development. Therefore,
Hp infection in the corpus and associated gastric hypose-
cretion may be important to prevent the progress of RE.
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OZET

Amag: Torakolomber bileske disk herniasyonlarinin (TLBDH)
tedavisi i¢cin optimal cerrahi yaklagim bicimi halen tartismalidir.
TLBDH'nin glincel cerrahi tedavisinde anterolateral retroperi-
toneal, anterior transtorasik, posterolateral, lateral ve transfo-
raminal endoskopik yaklagimlar uygulanmaktadir. Posterolateral
transkambin yaklagimda, pars interartikilaris ve faset eklemin-
den minimal kemik alinarak, instabiliteye yol agmadan diskek-
tomi ile dekompresyon saglanmaktadir. Transkambin yaklasimin,
ileri dizeyde néral doku retraksiyonu olmaksizin diskektomi ya-
pilabilmesi, iyilesme slresinin kisa olmasi ve postoperatif komp-
likasyonlarin daha az gérilmesi gibi avantajlari vardir.

Yéntemler: Klinigimizde 2016-2018 tarihleri arasinda posterola-
teral transkambin yaklagim ile ameliyat edilen 3'G T12-L1 ve 5'i
L1-2 TLBDH'li 8 hasta retrospektif olarak sunuldu. Caligmami-
za far lateral, foraminal ve paramedian uzanim gésteren, klinik
olarak kauda ekuina sendromu, konus mediillaris sendromu ve
radikilopatiye neden olmus, ekstriide veya sekestre disk hernili
hastalar dahil edildi. Hastalarda cilt insizyonu ve fasyanin agilisi
orta hattan yapildi. Paravertebral adeleler subperiostal siyrilarak
pars lateralinde ¢ikan kok agida konulup sekestre veya ekstride
disk fragmanlarinin alinmasi hedeflendi.

Bulgular: Hastalarin 3'G erkek, 5'i kadin ve ortalama yasi 45,1 (32-
66) olarak saptandi. Ortalama operasyon slresi 57,8 dakikaydi.
Preoperatif VAS degerleri 8,75+0,51, postoperatif VAS degerleri
1,25+0,65 saptandi. MacNab klasifikasyonuna gére postoperatif 6
ay sonraki sonuclari; %62,5'i mikemmel, %25'i iyi, %12,5'i vasat ola-
rak bulundu. Hastalarda nérolojik hasar, beyin omurilik sivisi (BOS)
fistUll, pnémotoraks ve operasyon lojunda hematom gelismedi.

ABSTRACT

Objective: The optimal surgical approach for treatment of tho-
racolumbar junction disc herniations (TLJDH) remains controver-
sial. Anterolateral retroperitoneal, anterior transthoracic, pos-
terolateral, lateral and transforaminal endoscopic approaches
are used in current surgical treatment of TLIDH. In a postero-
lateral transcambin approach, a small piece of bone is removed
from the pars interarticularis and facet joints, and decompression
is achieved by discectomy without causing instability. The tran-
scambin approach has advantages such as discectomy without
advanced neural tissue retraction, short recovery time and less
postoperative complications.

Methods: The eight patients with 3T12-L1 and 5 L1-2 TLJIDH who
were operated on using the posterolateral transcambin approach
between 2016-2018 in our clinic were presented retrospectively.
The study included patients with extruded or sequestrated disc
herniation that had far lateral, foraminal, and paramedian ex-
tension, and caused cauda equina syndrome, conus medullaris
syndrome, and radiculopathy. A skin incision and fascia opening
were done from midline. The exiting root was revealed at laterally
of pars interarticularis by subperiosteally stripping of paraverte-
bral muscles and the removal of disc fragments were targeted.

Results: Three male and five female patients with a mean age of
45.1 (32-66). Mean operation time was 57.8 minutes. Preoperative
VAS values were 8.75+0.51 and postoperative VAS values were
1.25+0.65. According to the MacNab classification, 62.5% excel-
lent, 25% good and 12.5% were fair. There was no neurological
injury, cerebrospinal fluid (CSF) fistula, pneumothorax, or opera-
tion field hematoma.
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Sonug: TLBDH'li hastalarda transkambin yaklagim, gorece kisa
operasyon suresi, disik morbidite olasiligi ve daha az posto-
peratif adriya sebep olmasi acisindan yararli bir yaklagim olarak
bulunmustur.

Anahtar Kelimeler: Posterolateral transkambin , cikan kok, to-
rakolomber

Conclusion: The transcambin approach was found to be useful in
terms of a relatively short operation time, low morbidity probabil-
ity, and less postoperative pain in patients with TLJDH.

Keywords: Posterolateral transcambin, exiting root, thoraco-
lumbar

GiRiS

Torakolomber bileske T10-11 den L1-2'ye kadar olan disk
seviyeleriniigerir. Torakal ve lomber omurgalar arasinda bir
gegis bolgesidir. Bu bdlge ayni zamanda spinal korddan
konus mediillarise bir gecis bdlgesi olup spinal kord, ko-
nus meddllaris, kauda equina ve sinir koklerini icerir. TLB-
DH'i tim lomber dejeneratif hastaliklanin yaklasik %0,25
ile %5'ini olusturur (2). TLBDH'nun klinik semptomlari bu
bolgenin karmasik yapisindan dolayi oldukga cesitlidir. Sirt
veya bel agnsi, TLBDH'nin en sik gérilen belirtisidir (1).

Torakolomber bilegkede, diskektomi icin bildirilen sonuc-
lar alt lomber omurgada bildirilen sonuglara gére daha
kotudur. Torakolomber bileskenin disk cerrahisi ile ilgili
kotd sonuglar biytk oranda torakolomber bilegkenin
benzersiz anatomik ézellikleriyle ilgilidir. iki pars interarti-
kularis arasindaki dar aralik ve konus medullarise yakinlik
gibi bazi 6nemli anatomik &zellikler, torakolomber biles-
kedeki disk herniasyonlarinin cerrahi tedavisi icin farkl
operasyonlarin gelistirilmesini saglamistir (3).

Yaklasik 10 yil 6ncesine kadar TLBDH'nin cerrahi tedavisi
icin posterior dekompresif laminektomi sik uygulanmak-
taydi. Mixter and Barr, 1934'de ruptiire olmus 3 torasik
disk herniasyonlu vaka bildirmistir. Bu hastalarin ikisinde
postoperatif transvers myelopati gelismis ve yalnizca bi-
risinde orta derecede bir dizelme gorilmustir (4). Son
yillarda da TLBDH'nin cerrahi tedavisi icin anterolateral
retroperitoneal, anterior transtorasik, posterolateral ve
lateral yaklagimlar uygulanmaktadir (1). Transforaminal
endoskopik lomber diskektomi 1973'de Kambin ve Gell-
man (5) tarafindan minimal invazif bir cerrahi metodu ola-
rak sunulmustur. Telfeian ve ark. transforaminal endosko-
pik diskektomiyi TLBDH'I i¢in uygulamuslardir (3).

Bu ¢alismadaki amacimiz TLBDH'nin cerrahi tedavisi icgin
uyguladigimiz, givenli ve komplikasyon orani oldukca
dusik, orta hat insizyonu ve ameliyat mikroskobu ile ger-
ceklestirilen minimal invazif posterolateral transkambin
yaklasim ile ameliyat ettigimiz 8 hastadan olusan deneyi-
mimizi sunmak ve literatir esliginde tartismaktir.

GEREC VE YONTEM

Calismamizda, 2016-2018 vyillarn arasinda posterolateral
transkambin yaklasimla opere ettigimiz TLBDH'lu 8 olgu
retrospektif olarak analiz edildi. Calisma tek merkezde
gerceklestirildi. Hastalardan yazili ve sézIU bilgilendirilmis
onamlari alindi.

Bel ve bacak agrisi sikayeti ile basvuran hastalara detayl
norolojik muayene yapildi. Noérolojik muayenesinde de-
fisit saptanan ve torakolomber bileskenin Manyetik Re-
zonans Goruntlileme (MRG)'sinde ekstride veya sekestre
disk hernisi izlenen hastalar igcin operasyon karari verildi.

Hastalarin agri sikayeti operasyon dncesi ve sonrasi visual
analog scale (VAS) kullanilarak degerlendirildi. Operas-
yon sonrasi memnuniyet kriterleri MacNab siniflamasina
gore deerlendirildi (mikemmel, iyi, vasat ve k&td).

Cerrahi teknik

Hastalar ameliyat masasinda gerekli ameliyat dncesi hazir-
liklar yapildiktan sonra prone olarak pozisyonlandirildilar.
Skopi ile seviye tespit edildikten sonra yaklasik 3 cm’lik
orta hat cilt insizyonu ile ameliyata baslandi. Paraverteb-
ral adele fasyasi hastanin sikayetinin oldudu taraftan, orta
hattan acildi. Paravertebral adaleler subperiostal diseksi-
yonla siyrildi. Ust ve alt faset bileskeyi ortaya koymak icin
disk herniasyonunun bulundugu seviyenin faseti ile bir Gst
komsu fasete birer adet ince Taylor ekartér yerlestirildi.
Ameliyat mikroskobu altinda inferior faset bileskesi, supe-
rior faset bileskesi ve pars interartikilaris ortaya konuldu.
T12-L1 seviyesi icin; pars interartikllarisin ve L1 stperior
artikiler proses laterali, L1-2 seviyesi icin; pars interarti-
kularisin ve L2 stperior artikller proses laterali, elektrikli
motor ile drillenerek inceltildi. Daha sonra pars interar-
tikularisin alt lateral kismindan mediale dogru kerrison
ronjeurla minimal kemik rezeksiyonu yapildi ve pars inte-
rartikllarisin Ust kismina ve pars-faset eklem bilegkesinin
alt kismina dogru gidilerek alindi. Ust vertebranin faset
ekleminin alt kisminda minimal kemik rezeksiyonuyla st
pedikilin medialinde seyreden c¢ikan kok (T12-L1 sevi-
yesinde T12 ¢ikan kok, L1-2 seviyesinde ise L1 cikan kok)
ameliyatin erken safhasinda ortaya konuldu. Cikan kok st
pedikilin alt lateral kisminda, ¢ikis seviyesinde kint bir
sinir kancasi ile palpe edildi. Daha sonra inferior vertebra-
nin faset eklem-pars bilegkesinde yapilan minimal kemik
rezeksiyonuyla ¢ikan kdk tamamen ortaya konuldu. Bu es-
nada intertransvers kas ve intertransvers fasyanin acilma-
sina gerek olmadi. Cikan koékin medialinde ve dural ke-
senin lateralindeki vendz damarlar gerekli gorildiginde
bipolar ile koagtle edildi. Kiint bir sinir hook’u ile kranyale
dogru sekestre veya ekstriide olmus far lateral, foraminal
disk fragmanlar palpe edilerek alind.

Gerekli durumlarda kerrison ronjeur ile parsin lateralinden
mediale dogru ve inferior vertebranin superior artikiler
prosesinin Ust kismindan kaudale dogru bir miktar daha
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kemik rezeksiyonu yapilarak dural kese ve disk mesafesi
ortaya konuldu, ayni zamanda inen kdk dekompresyonu
(T12-L1 mesafesi icin L1 inen kdk, L1-2 mesafesi icin L2
inen kok) yapildi. Kaudale migre sekestre disk fragmanlarn
hook ve punch ile alindi. ihtiyac duyuldugunda, posterior
longitudinal ligaman (PLL) insize edilerek intervertebral
disk mesafesindeki far lateral, foraminal ve paramedi-
an disk fragmanlari alindi. Diskektomi sonrasi hemostaz
yapildi ve katlar anatomisine uygun kapatildi. Ameliyat
sonrasi dénemde serviste takip edilen hastalar ayni giin
mobilize edildiler ve ertesi glin taburcu edildiler.

BULGULAR

Calismamiza retrospektif olarak T12-L1 ve L1-2 TLBDH'li 8
olgu dahil edildi. Bu hastalarin 3'G T12-L1 ve 5'i L1-2 sevi-
yelerindeki far lateral, foraminal veya paramedian kompo-
nenti olan TLBDH sebebiyle ameliyat edildi. Bu hastalarin

yaslarinin ortalamasi 45,1 olup (32-66 yas arasinda), 3'UG
erkek ve 5'i kadindi. Operasyon &ncesi semptom suresi
ortalama 4,7 haftaydi. 5 hastada femoral germe testi po-
zitif bulundu (T12-L1 disk hernilerinde negatif, L1-2 disk
hernilerinde pozitif), laseque testi pozitifligine hicbir has-
tada rastlanilmadi. Bir hastada motor defisit (sag kuadri-
seps kas giicli -4/5 kas gliciindeydi), 4 hastada uyluk 6n
yuziinde, 1 hastada uyluk dn-i¢ ylziinde, 1 hastada kasik-
da, 1 hastada kasik ve baldirin Ust 6ninde ve 1 hastada
perianal bdlgede sensoriyal defisit saptandi. Bir hastada
driner sfinkter kusuru saptandi. Pre-op MR gérintileme-
lerinde, 2 hastada sadece far lateral, 3 hastada far lateral
ve foraminal, 1 hastada paramedian ve foraminal, 1 hasta-
da far lateral ve paramedian ve 1 hastada da paramedian
disk herniasyonu mevcuttu (Resim 1). Dort hastaya sadece
sekestrektomi, 3 hastaya diskektomi ve 1 hastaya da se-
kestrektomi ve diskektomi yapildi (Resim 2 ve 3). Ortalama

Resim 1: T12-L1 seviyesinden ¢ikan foraminal-paramedian disk hernisi
preop MR goérintlsu, A. sagittal kesit, B. aksiyel kesit.

Resim 2: T12-L1 seviyesinden cikan paramedian-foraminal disk hernisinin
postop MR gorintisu, A. T2 agirlik sagittal kesit, B. T2 agirlikli aksiyel kesit.
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Resim 3: T12-L1 seviyesinden cikan foraminal-paramedian disk hernisi
postop BT goriintisd, A. koronal kesit, B. aksiyel kesit.

Tablo 1: Ameliyat edilen hastalar ile ilgili klinik veriler.

Yas Cinsiyet
32 E
40 E
66 K
36 E
55 K
33 K
44 K
55 K

Sikayet

Bel ve sag
kasik agrisi

Bel ve sol
bacak agrisi
(bacagin
onlnde)
Bel ve sag
kasik agrisi

Bel ve sag
kasik agrisi

Bel ve sag
bacak agrisi

Bel ve sol
bacak agrisi

Bel ve sol
kasik agrisi

Bel ve sol
bacak agrisi

Norolojik
muayene

Perianal
hipoestezi ve

dizestezi, FGT -

Uyluk 6n
ylziinde
hipoestezi,
FGT +
Uyluk 6n
ylziinde
hipoestezi,
FGT +
Kasik ve
bacagin Ust-
on ylzinde
hipoestezi,
FGT -
Uyluk 6n-
yan ylzde
hipoestezi,
FGT +
Uyluk 6n
ylziinde
hipoestezi,
FGT +
Kasikta
hipoestezi,
FGT -
Uyluk 6n
yuziinde
hipoestezi,
FGT +

Preoperatif
MRG

Sag T12-L1
farlateral-
foraminal

Sol L1-2
paramedian-
farlateral

SagL1-2
paramedian

Sag T12-L1
paramedian-
foraminal

Sag L1-2
paramedian-
foraminal

Sol L1-2
paramedian

Sol T12-L1
farlateral

Sol L1-2
farlateral

Operasyon

Sekestrektomi

Sekestrektomi
ve diskektomi

Sekestrektomi

Diskektomi

Diskektomi

Diskektomi

Sekestrektomi

Sekestrektomi

Operasyon
stiresi(dk)

80

65

50

68

42

45

Kanama
miktari (ml)

120

80

65

85

70

90

55

60

FGT: femoral germe testi, MRG: manyetik rezonans gorintiileme, +: mevcut, -: izlenmedi.
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operasyon suresi 57,8 dakikaydi ve peroperatif ortalama
kanama miktari 78,1 ml idi (Tablo 1). Hastalarda kalici néro-
lojik hasarlanma, sfinkter kusuru, pnémotoraks, hemoto-
raks, kaburga yaralanmasi, BOS fistlll, operasyon lojunda
hematom, enfeksiyon, gibi komplikasyonlar gelismedi.

Hastalarin 6 aylik takipleri sonrasinda pre op VAS deger-
leri 8,75+0,51'den, 1,25+0,65'e geriledi. MacNab klasifi-
kasyonuna gére de postoperatif 6 ay sonraki memnuniyet
sonuglari; %62,5 mikemmel, %25 iyi ve %12,5 vasat ola-
rak bulundu. Bir hastada medikal tedaviyle kontrol altina
alinan sensoriyal disestezi gelisti.

TARTISMA

Torakolomber bileske spinal kord ve kauda equina arasin-
da bir gecis bdlgesi oldugundan dolayi, lezyonlarin néro-
lojik semptomlari farkli sekillerde kendini gosterebilir. Bu
semptomlar alt ve Ust spinal kord néronlari, kauda equina
ve sinir koklerinden kaynaklanabilir. Ayrica bu lezyonlarin
norolojik semptomlari, spinal kord sonlanmasindaki birey-
sel farkliliklardan ve bu lezyonlarin nispeten seyrek goril-
mesinden dolayi hala belirsizdir (13, 14). Torakolomber bi-
leske disk herniasyonlari nispeten nadir olmasina ragmen
MRG ve Bilgisayarli Tomografi (BT)'deki son gelismeler
teshisi kolaylastirmig ve ek olarak konus medidillaris'in (KM)
lokalizasyonunu belirlemek mimkin hale gelmistir. Toku-
hashi ve ark. TLBDH'lu 26 hastalik vaka serilerinde KM'i
MRG ve BT myelografi imajlan ile degerlendirmislerdir.
KM'in 26 hastanin 12'sinde (%46,1) L1-L2 seviyesinde ol-
dugunu, 18 hastada (%69,2) L1 korpusunun alt yarisi ile
L2 korpusunun Ust yarisi arasinda lokalize oldugunu bil-
dirmislerdir. KM'in hastalarda T12-L1 seviyesinin kranyalin-
de veya L2 vertebra korpusunun Ust yarisinin kaudalinde
lokalize olmadigini belirtmiglerdir. T12-L1 disk hernias-
yonlarinin alt motor néron bozuklugu, L1-L2 disk herni-
asyonlarinin da kauda equina ve radikilopatinin kombine
bozukluklan olarak dustndlmesi gerektigini, T12-L1 sevi-
yesindeki tutulumlar da kesin bir nérolojik bulgunun olma-
digini belirtmiglerdir. Disk mesafesini yeterli sekilde ortaya
koymak icin, 26 hastanin timune faset eklem rezeksiyo-
nundan sonra diskektomi yaptiklarini bildirmiglerdir (6).

T12-L1 ve L1-L2 disk herniasyonlar gercekte ne torasik
ne de lomber disk herniasyonlaridir. Onlar kaudal spinal
kord, KM ve kauda equina arasinda bir gecis bdlgesinde
yerlesmistir. Filum terminale KM'in kaudal ucunda baslar,
cogunlukla T12 vertebra korpusunun alt 1/3'G ile L2 ver-
tebra korpusunun orta 1/3'U arasinda yerlesmistir (15, 16).

Saberi ve ark. (17) daha dustk lomber seviyeler ile ki-
yaslandiginda, Ust lomber disk herniasyonlarinin cerrahi
sonrasl daha az olumlu sonuclara sahip oldugunu bildir-
mislerdir. Spinal kanal alt lomber seviyelere gére ust lom-
ber seviyelerde daha dardir, lamina uzunluklari kisadir.
Ust lomber seviyeler de agrinin lokasyonu degiskendir
ve disk herniasyonlari ile dogrudan spinal kord kompres-

yonu olusabilir. Bu benzersiz ézelliklerinden dolayr uygun
cerrahi yaklasimin secimi zordur (8).

TLBDH'nin tedavisi icin konservatif tedavi ve cerrahi te-
davi secenekleri vardir. Semptomatik olarak belirti veren,
ciddi spinal kord ve sinir koki basisi olan hastalarda op-
timal birinci tedavi secenedi cerrahi tedavidir (1). Ug aylik
tedaviye ragmen iyilesme goéstermeyen, kas atrofisi ve
sfinkter bozuklugu gibi kas tonusunda azalma ile seyre-
den hizli progresif semptomlar gdsteren ve temin edilen
néroradyolojik tetkiklerine gore kesinlikle ciddi kompres-
yonu olan hafif semptomlu hastalarda da cerrahi tedavi
endikasyonu vardir (1).

Torakolomber bileskenin biyomekanik 6zelliklerinin bir
sonucu olarak annulus fibrozus ve posterior longitudinal
ligamanin kalsifikasyonu TLBDH'a eslik edebilir (19). Spi-
nal kord, KM ve kauda ekuina liflerinin bu bélgede bulun-
masi, posterior yaklagim yoluyla torakolomber bilegkenin
intervertebral disk mesafesinin ortaya konulmasini ve ek-
sizyonunu lomber omurgadan daha gl¢ hale getirir. TLB-
DH'Iigin optimal cerrahi yaklagim bicimi hala tartismalidir.
Literatlrde onceki calismalarda TLBDH'nin tedauvisi icin,
posterior orta hat yaklagimiyla laminektomi ve diskektomi
tarif edilmistir. Fakat spinal kord, KM, kauda equina ve
sinir koklerinin kaginilmaz traksiyonundan dolayi iatroje-
nik yaralanma riski oldukca yiksektir. Arce ve Dohrmann
posterior orta hat cerrahi yaklagim ile opere ettikleri 129
vakanin, %28'nde semptomlarin kétilestigini, %11'ine
gecersiz ameliyat yapildigini ve %4'nde de hastalarin 6l-
diguna bildirmislerdir (20).

Ust lomber disk herniasyonlarina geleneksel posterior
yaklagim, Gst lomber omurganin lamina acikhiginin darli-
gindan kaynaklanan yetersiz cerrahi alandan dolayi spinal
kord ve cikan sinir hasarinda bir artisa sebep olabilir. Bu tir
problemlerden kaginmak igin Kim ve ark. (18) oblik paras-
pinal yaklasimi sunmuslardir. Ote yandan bazi yazarlar da
blylk, santral, genis tabanli ve kalsifiye disk herniasyonlar
icin transdural yaklasim uyguladiklarini belirtmislerdir (8).

1958" de Crafoord ve ark. ilk kez torasik disk herniasyo-
nu icin anterior yaklagimi tarif etmistir. T10-11 diskinin
fenestrasyonu icin sag tarafta torakotomi yaparak, trans-
torasik anterolateral yaklagim ile opere ettikleri bir hastayi
sunmuglardir. Hastanin nérolojik semptomlarinin hizl bir
sekilde dizeldigini belirtmiglerdir. Anterior yaklagim dog-
rudan dekompresyon saglar ve spinal kord yaralanmasini
onlemeye yardim eder. Literatlirde torasik veya retroperi-
toneal yol ile anterior yaklagim, torakal disk herniasyonla-
rinin cerrahi tedavisi icin bir secenek olarak sunulmustur.
Fakat pnémoni, infeksiyon, plevra ve periton yaralanma-
sini iceren perioperatif komplikasyonlar siktir (9).

Kang ve ark. posterolateral yaklagim ile opere ettikleri 10
vakalik serilerinde, prone pozisyonda orta hat insizyonu
sonrasinda laminektomi ile dekompresyon yaptiklarini ve
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tum hastalara pedikdl-rod sistemi ile implant yerlestirdik-
lerini, sonrasinda ise diskektomi uyguladiklarini belirtmis-
lerdir. Ortalama VAS skorunun pre op 4,70+2,37'lerden
erken dénemde 0,80+0,75'lere, sonrasindaki takiplerde
de 0,40+0,20'lere geriledigini bildirmiglerdir (1).

Yamasaki ve ark. torasik disk herniasyonlu 11 hastaya
posterolateral yaklagim ile diskektomi uygulamiglar ve
memnuniyet verici sonuglar elde etmislerdir. Ortalama
iyilesme oranini %61, pre op JOA skorunu 4,9, post op
JOA skorunu 8,8 olarak bildirmiglerdir (12). Posterolateral
yaklasim diger yaklasimlar ile kiyaslandiginda, etkili pos-
terior dekompresyon elde etmek icin lamina, lig. flavum
ve artikiler cikintinin yeterli eksizyonu yapilabilir. Ayrica
asin spinal kord ve sinir kdki retraksiyonu olmaksizin to-
rakolomber bileskede diskektomi yapilabilmesini saglar.
Ayrica stabilite elde etmek icin yeterli kemik greftleme ve
internal fiksasyon yapilabilmesi, iyilesme suresinin kisa ol-
masi ve anterior yaklagim ile kiyaslandiginda postoperatif
komplikasyonlarin daha az olmasi gibi bazi avantajlara da
sahiptir (1).

Straus ve ark. torakolomber bileskeye (T10-11, T11-12,
T12-L1, L1-2 ve L2-3) yonelik direkt lateral yaklagim ile dis-
kektomi ile ilgili 6 kadavra ve 3 hasta iceren calismalarini
sunmuslardir. Kadavra calismasi sonucunda, torakolom-
ber bileskeye, L2'nin altindaki seviyelerde retroperitoneal
olarak, T12'nin Ustiindeki seviyelerde ise retroplevral ola-
rak ulasilabildigini bildirmislerdir. T12-L1 ve L1-L2 seviye-
lerinin bir gecis bélgesi oldugunu, bu seviyelere ulagmak
icin hem retroperitoneal hem de retroplevral olarak gi-
rilmesi gerektigini belirtmislerdir. L1-L2 seviyesinin altin-
da psoas lifleri ile karsilasilabilecedi, T12-L1 seviyesinde
nadir karsilasilabilecegi ve T12'nin Uzerinde ise karsila-
silmadigini, diyafram lifleri ile en sik T12-L1 seviyesinde
karsilagildigini, bazen de L1-L2 seviyesinde karsilasildi-
gini belirtmislerdir. Yalnizca L1'in Gzerindeki seviyelerde
postoperatif pnémotoraks ile karsilagildigini gézlemle-
mislerdir. Baslangicta plevra ile karsilasilirsa parmak veya
dilatator diseksiyonuyla uzaklastinlabildigini, paryetal
plevra acilmis olsa bile gégus tiublne gerek olmadigini
bildirmislerdir. T12-L1 ve L1-L2 araliklarina tipik olarak 11-
12. interkostal aralik yoluyla ulagilabildigini, parsiyel kosta
rezeksiyonunun siklikla otogreft materyali icin gerekli ol-
dugunu belirtmiglerdir. Operasyonun sonunda 3 hastanin
hicbirine gégus tupu takilmadigini, 2 hastada post ope-
ratif gogls rontgenogramlarinda asemptomatik kicik
pndmotoraks gelistigini bildirmislerdir (7).

Telfeian ve ark., TLBDH'nin cerrahi tedavisi igin trans-
foraminal endoskopik diskektomi ve foraminotomiyi,
lumbar radikilopatili hastalann ¢éziminde oldugu gibi
minimal invazif bir ¢cézim olarak tariflemislerdir. Bobrek
ve kaburga hasarindan kaginmak amaciyla, ameliyat n-
cesi glivenli bir koridor olusturmak icin pre op aksiyal MR
gorlntilemelerinde bir hesaplama yapilmasi gerektigini

belirtmiglerdir. Pre op VAS degerlerini 8,3, post op VAS
degerini de 1,7 olarak bildirmislerdir (3).

Qi ve ark. 15 ve 17 hastalik iki TLBDH'lu hasta grubunu
iki farkli yontemle ameliyat etmisler ve hastalari klinik so-
nug, ameliyat slresi, kanama miktari, perioperatif komp-
likasyonlar, hastanede kalis surresi, nérolojik iyilesme, bel
agnsi ve kifozdaki diizelme agisindan karsilagtirmiglardir.
On bes hastalik grubu cevresel dekompresyon olarak
adlandirdiklari yontemle ameliyat ettiklerini bildirmis-
lerdir. Orta hat insizyonu ile laminektomi uygulamislar,
sonrasinda dekompresyon mesafelerine pedikil vidalari
yerlestirmislerdir. Faset eklem rezeksiyonu yaparak sinir
koklerini ortaya koymuslar, plevra ve peritonu vertebra-
dan uzaklastirarak diskin posterolaral siirinin ortaya ¢ik-
masini saglamislardir. Diger 17 hastalik grubu da anterior
transtorasik yaklagim ile ekstraplevral veya ekstraperito-
neal olarak ameliyat ettiklerini bildirmislerdir. Genellikle
sol yan anterolateral yaklagimi tercih ettiklerini belirtmis-
lerdir. Bu hastalara cage ve lateral vida-rod sistemiyle in-
ternal fiksasyon uygulamiglardir. Cevresel dekompresyon
uygulanan grupta perioperatif komplikasyon oraninin
%20 oldugunu, bu komplikasyonlarin higbirinin solunum
sistemiyle ilgili olmadigini ve hicbir hastaya goégus tlpu
takilmadigini belirtmislerdir. Anterior transtorasik yakla-
simla ameliyat ettikleri grupta peroperatif komplikasyon
oraninin ise %52,6 oldugunu ve ¢ogunun solunum siste-
miyle ilgili komplikasyonlar oldugunu bildirmislerdir (10).

Mulier ve ark. 3 farkli yéntem ile ameliyat edilen tora-
kal disk herniasyonlu 331 hastayr degerlendirmisler ve
karsilagtirmiglardir. Hastalar transtorasik (transplevral
torakotomi, ekstraplevral torakotomi, torakoskopi), pos-
terolateral (transpedikiler, transfaset, transversoartrope-
dikilotomi, kostotransversektomi) ve lateral yaklasim ile
opere etmiglerdir. Klinik sonuglar sirasiyla %93, %87 ve
%80 olarak bildirmislerdir (11).

TLBDH'lu 8 hasta icin orta hat insizyonu ile uyguladigimiz
posterolateral transkambin yaklagim ile MacNab siniflama-
sina gore de postoperatif dénemde %62,5 mikemmel,
%25 iyi sonuclar elde ettik. Hastalarin hicbirinde spinal
kord hasari ve sinir kokl yaralanmasi, Uriner ve gaita inkon-
tinansi, pnémotoraks, hemotoraks, kaburga yaralanmasi,
BOS fistlll, operasyon lojunda hematom, enfeksiyon, gibi
komplikasyonlar gelismedi. Sadece 1 hastamizda siddetli
sensoriyal disestezi gelisti ve ameliyat sonrasi medikal te-
daviyle kontrol altina alindi. TLBDH'I icin uygulanan mini-
mal invazif transkambin yaklagimin uygulanmasi kolaydir
ve komplikasyon orani oldukca distktir. Stabiliteyi boz-
maz ve ameliyat sonrasi hastanede kalis stiresi kisadir.

SONUC

Posterolateral transkambin yontemi diger yaklasimlara
gore bazi avantajlara sahiptir. Spinal kord, KM, kauda ve
kok retraksiyonu olmadan intervertebral disk mesafesine
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ulagilabilir, foraminal, far lateral ve paramedian serbest
disk fragmanlarinin guvenli bir sekilde cikartilabilmesi
mumkin olur. Cikan kok ve inen kokler aciga konulabilir,
bu ylzden de koék hasar riskinden kacimnilmis olur. Doku
diseksiyonu minimaldir, kaburga ve transvers ¢ikintilarin
alinmasina gerek yoktur. Ameliyat sahasinda plevra ve di-
yafram lifleri ile karsilagilmadigindan, plevra ve diyafram
yaralanmasi riski yoktur, hi¢bir hastaya goégus tubu takil-
masi gibi riskler ile karsilagiimamistir.
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OZET

Amag: Cevre kirliligi ve 1,2-Dimetilhidrazin (DMH) gibi kimyasal
maddelere maruz kalan bitki ve hayvanlarla beslenmek insanlar-
da cesitli hastaliklara yol acar. Bunlardan biri kolon kanseridir.
Yapilan calismalarda DMH'in gastrointestinal sistemde birikerek
organlarin fonksiyonlarini bozdugu ve kansere yol actigi goril-
mistir. Zeolit, adsorbsiyon ve iyon degistirme &zelligi nedeniyle
bircok alanda kullaniimakla birlikte 6zellikle tipta kullanimi da
yayginlasan aluminyum silikat yapisindaki bir volkanik mineral-
dir. Zeolitin en bilinen tirl olan ve zararsiz oldugu kanitlanan
klinoptilolitin, insanlara oral yolla verildiginde kana ge¢cmedigi
ve gastrointestinal sistemden feces olarak atildigi gérilmustur.
Ayrica insanlara oral yolla verilen klinoptilolitin, kanda ¢éziinme-
den gastrointestinal sistemden gectigi gorilmustir

Gerec¢ ve Ydntem: Calismada sicanlarda DMH ile olusturulan
kolon kanserine klinoptilolit ile beslenmenin etkileri arastirilmig-
tir. Deneyde kontrol, klinoptilolit, DMH ve klinoptilolit+DMH
grubu olmak Uzere 27 Wistar albino sican kullanilmistir. On alti
hafta boyunca DMH grubuna haftada bir DMH enjekte edilirken;
klinoptilolit ve klinoptilolit+DMH gruplari klinoptilolit ile beslen-
mistir. Alinan tdm kolon 6rnekleri rutin preparasyon islemlerin-
den gegirilerek, 151k mikroskobunda incelenmistir. Ayrica kolon
kanserinde sik rastlanan Wnt-3-katenin sinyal yoluna 6zgi B-ka-
tenin antikoru ile immunhistokimyasal boyama yapilarak mole-
kiler degisiklikler belirlenmistir.

Bulgular: DMH grubunda epitel hiicrelerinin boylarinda kisalma,
nikleuslarinda sekil degisiklikleri, kripta hilcrelerinde blyime,
kan damari ve bag doku miktarinda artis ve I6kosit infiltrasyonu
g6zlenmistir. DMH+klinoptilolit uygulanmasinin bu degisiklikleri
azalttigi saptanmistir. B-katenin reaksiyon siddeti sirasiyla DMH>

ABSTRACT

Objective: Environmental pollution and nutrition with plants
and animals exposed to chemical substances such as 1,2-Di-
methylhydrazine (DMH) causes many diseases. Colon cancer is
one of them. DMH has been found to accumulate in the gastro-
intestinal tract, impairing the functions of its organs and causing
cancer. Zeolite is a volcanic mineral which contains aluminum sil-
icate, which is used in many areas due to its absorption and ion
exchange capability, and which has had widespread medical use
in recent years. Clinoptilolite, the most well-known species of
zeolite, proved to be harmless, did not enter the blood when ad-
ministered orally to humans and was excreted as a faeces from
the gastrointestinal tract. In addition, clinoptilolite administered
orally to humans passes through the gastrointestinal tract with-
out dissolving in the blood.

Material and Method: The aim of this study was to investigate
the effects of clinoptilolite nutrition on colon cancer induced
by DMH in rats. The rats were divided into four experimental
groups which were control, clinoptilolite, DMH, and clinoptiloli-
te+DMH using a total of 46 Wistar albino rats. Rats of DMH and
clinoptilolite + DMH groups were injected withDMH subcutane-
ously once a week for 16 weeks at a dose of 20 mg/kg and also
clinoptilolite and clinoptilolite+DMH groups were fed a diet with
50% clinoptilolite for eight months.

Results: Molecular changes were examined by immunohisto-
chemical staining in colon tissue samples with B-catenin an-
tibody specific for Wnt-B-catenin signaling pathway, which is
common in colon cancer. The reaction intensity of B-catenin was
determined as DMH> clinoptilolite control> DMH + clinoptilo-
lite, respectively.
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klinoptilolit> kontrol > DMH + klinoptilolit olarak belirlenmistir.

Sonug: Klinoptilolitin, hiicre proliferasyonunu azaltarak DMH'nin
olasl toksik etkilerini azalttigr distintlmektedir.

Anahtar Kelimeler: Klinoptilolit, DMH, Kolon kanseri, histokimya

Conclusion: We may think that clinoptilolite reduces the poten-
tial toxic effects of DMH by decreasing cell proliferation.

Keywords: Clinoptilolite, DMH, Colon cancer, histochemistry

GiRiS

Kolon kanseri gelismis Ulkelerde gorilme sikhigi ve 8lim
orani oldukga fazla olan énemli bir hastaliktir. Yapilan
arastirmalara gore, kolon kanserinin gorilme sikliginin
ylUksek olmasi ve beslenme ile iliskisi bu hastaligin éne-
minin bir kez daha vurgulanmasina yol agmistir. Kadin ve
erkekte gorilme sikligi hemen hemen esit olmakta, ancak
yasa ve timorin bulundugu bélgeye goére degiskenlik
gdstermektedir. Oliime sebebiyet verme anlaminda da
ayni dereceye sahiptir. Kolorektal kanserin etyolojisi tam
olarak bilinmese de yiiksek proteinli, yagca zengin, az lifli
diyetle beslenmek; obezite, sigara kullanimi ve birinci de-
recedeki akrabalarda kolon kanseri gérilmesi gibi gene-
tik faktorler, kisilerde kolon kanseri riskini arttinr (1).

Kolon kanseri modellerinde en sik kullanilan toksik ve kar-
sinojenik madde olan 1,2 dimetilhidrazin (DMH) sican gibi
kemirgenlerde gastrointestinal sistem organlarinda biri-
kerek onlarin fonksiyonlarini bozar ve kolon kanserine yol
acar (2, 3). Deneysel kanser arastirmalarinda (hayvan mo-
dellerinde) genellikle kimyasal karsinojenler ile spontan
timor olusturulmasi veya transplante edilebilen timaérle-
rin kullanilmasi tercih edilir (4). Deneysel kanser olusturma-
da kullanilacak olan timériin ve ilacin etkisinin istenildigi
gibi olmasi ve ylksek oranda kanserli hayvan elde ede-
bilmek icin tir, soy, yas ve cinsiyetin secilmesi énemlidir.
Deney hayvanlarinda kimyasal karsinojenlerle ilk calisma
Lorenz ve Stewart tarafindan 1941 yilinda yapilmistir. Bu
calismada oral yolla dibenzantresan veya metilkolantren
verilen farelerin ince barsaklarinda coklu timérlerin ge-
listigi fakat kolonda timér gelismedidi belirtilmistir (5).
1952 yilinda Walpole ve arkadaslan sicanlarda deri altina
dimetilaminobifenil enjeksiyonu yaparak ince barsak ve
kolonda adenokarsinoma olusturmustur (6). 1962 yilinda
kemirgenlerde kalin barsakta kanser olusturma calismalari
Laqueur tarafindan gelistirilmistir. Bu calismada bitkisel bir
Uriin olan cycasin'in (methylazoxymethanol clycoside) ke-
mirgenler icin karsinojen oldugu tespit edilmistir (7). Daha
sonra 1,2 Dimetilhidrazin (DMH) ve azoksimetan (AOM)
gibi sicanlarda daha etkili olan karsinojen maddeler bu-
lunmustur. Bu kimyasallarin cesitli kemirgenlerde timor
olusturma derecesi farklidir ve sicanlarda daha iyi sonug
verirler. 1,2 Dimetilhidrazin toksik kimyasal bir maddedir
ve glinimuzde kolon kanseri modellerinde en sik kullani-
lan karsinojendir (8). DMH; DNA, RNA ve protein sentezini
bozar. DMH ve azoksimetanla yapilan calismalarda DM-
H'in karacigerde azoksimetan ve azoksimetanole dénus-
mesiyle karsinogenezisin basladigi tespit edilmistir.

DMH tarafindan indiklenen kolon timérleri insan kolon
neoplazmasina benzer histolojik, morfolojik ve anatomik
ozellik gbsterir. Ayrica cabuk metabolize olmasi ve viicut-
tan temizlenmesi DMH'in kullaniimasinin diger bir avan-
tajidir (9). DMH'in sicanlara oral yolla verilmesi sonucu
%30 tumor gorilirken subkutan yolla verilmesi sonucu
%100 timor gorilmustir (10). Dolayisiyla DMH gibi vi-
cutta birikip kolon kanserine sebep olabilecek karsinoje-
nik maddelerin viicuttan uzaklastinimasi organizma sagh-
g1 acisindan son derece énemlidir.

Zeolit, dzellikle son yillarda tipta kullanimi artan dogal bir
adsorbenttir. Bir zeolit tirl olan klinoptilolit ile atik su-
lardan agir metaller uzaklastirilarak, sularin temizlenmesi
saglanmaktadir (11). Ayrica, hayvanlarda verim ve kilo arti-
rici, barsak metabolizmasini diizenleyici olmasi nedeniyle
yem katki maddesi olarak kullanilmaktadir. Tavuk ve horoz
kimeslerinde, biytkbas hayvan ahirlarinda, kedi kumla-
rina katilarak antibakteriyel ve amonyak tutucu 6zellikle-
rinden dolayr kullanimi yaygindir. Zeolitin bu uygulamalar
icin secilme nedeni yapisindaki iyon degistirme 6zelligidir
(12). Yapilan arastirmalarda klinoptilolitin tavuklara besin
ile birlikte verildiginde besin metabolizmasini ve Gretim
performansini artirdigi gdzlenmistir (13). Bunun yani sira
klinoptilolitin fare ve sican deneylerinde oral yolla verilme-
sinde, 6 aydan 12 aya kadar yapilan gozlemlerde, herhangi
bir toksik etkisinin olmadigi da gdzlenmistir (14). Klinopti-
lolitin farelerde serum biyokimyasina olan etkileri aragtiril-
diginda, klinoptilolit diyetinin farelerdeki potasyum sevi-
yesini ortalama %20 oraninda arttirdigi bildirilmistir (15).
Ayrica karsinomali farelerde klinoptilolitin fare beyinindeki
serotonerjik reseptorleri degistirerek orta beyin, hipota-
lamus, rafe cekirdeklerinde serotonin dizeylerini artirdi-
g1 gosterilmistir. Bu farelerde ayrica elektrolit dengesinin
daha dlzgiin hale geldigi ve bagisikliklarinin da dizene
girdigi tespit edilmistir (16). Bunun yanisira klinoptilolit
diyeti ile beslenmenin, kanserli fare ve képeklerde anlam-
I bir iyilesme sagladigi ve hatta bazi fare ve kopeklerin
genel saghginin da dizeldigi gordlmastar (17). Yine fare-
lerde yapilan bir kanser modelinde, klinoptilolitin akciger
metastazlarini engelledigi tespit edilmistir (18). Klinoptilo-
lit aragtirmalari sadece hayvan deneyleri ile sinirli degildir
son yillarda tipta kullanimi da artmaktadir. Klinoptilolit,
toksik etkisinin gdzlenmemesi nedeniyle biyomedikal
alanlarda kullanilan zeolit tdridur. Antimikrobiyal &zelligi
nedeniyle geleneksel tipta yara iyilestirici olarak kullanil-
makta, antikanser ve immun sistemi glclendirici 6zellikle-
rinden s6z edilmektedir (19). Yapilan klinik calismalarinda
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amonyak, Ure, nitrik oksit gibi metabolizma sonucu Ureti-
len toksik maddelerin insan viicudundan uzaklastiriimasi
ve insanlarda toksik agir metallerin viicuttan atiimasini ko-
laylastirmak icin kullanilabilecegdi tespit edilmistir (20, 21).
Ayrica klinoptilolit Kiiba'da ishal tedavisinde anti-diaretik
ilag olarak kullanilmistir (22). Bu ¢alismalarda klinoptilolit,
insanlara oral yolla verildiginde kanda ¢6ziinmeden direkt
olarak gastrointestinal sistemden gec¢ip vicuttan atilmasi
ozelligi nedeniyle kullanilmaktadir.

Kolon kanserinin erken dénemlerinde B-katenin geni ve
Urintndeki degisimlerin erken dénem timér olusumu
ile iligkili oldugu da bilinmektedir. B-katenini kodlayan
gende mutasyonlarin gerceklesmesi sonucunda hiic-
re ¢ogalmasi gdzlenir. Kolon kanseri olusumunun erken
sathasinda, intestinal epitel hicrelerinde Wnt- B-katenin
sinyal yolunun anormal aktivasyonu erken bir kanit ola-
rak kabul edilmektedir (23). B-katenin gen mutasyonlari,
B-kateninin nukleus icerisinde asiri birikimine ve hedefle-
digi genlerin uyarilmasina yol agar (24, 25). Bu dogrultuda
calismada, kolon spesifik karsinojen olan DMH ile sican
kolon kanseri modelinde klinoptilolit destekli beslenme-
nin DMH'nin etkilerine karsi koruyuculugu incelenerek,
tedaviye katkisi arastinlmistir.

GEREC VE YONTEM

istanbul Tip Fakiiltesi Hayvan Deneyleri Yerel Etik Kuru-
lu 27.06.2012 tarih’li 2012/100 no'lu izni alinarak calisma
planlanmistir. Bu calismada 5 haftalik, 250-350 g agirli-
ginda Wistar albino erkek sicanlar kullanildi. .U. Deney-
sel Tip Arastirma Enstitist (DETAE)'den alinan 5 haftalik,
250-350 g agirhiginda 27 adet Wistar albino erkek sicanlar

L EHET N

it (KL3)

Sekil 1: Kontrol ve deney gruplarinin kolonlarin farkl boélgelerindeki (KL1: Kolonun baslangic

kullanildi. Sicanlar deney boyunca kontrolli ¢evresel ko-
sullar altinda (7:00-19:00 aydinlik / karanlik déngusi ve
22-24°C) muhafaza edildi.

1- Kontrol grubu (n=5) normal sican yemiyle;

2- Klinoptilolit (n=>5) grubundaki sicanlar normal yemle ve
%50 klinoptilolit karistirlarak olusturulan biskuvilerle;

3- DMH (n=9) grubundaki sicanlara15 hafta boyunca, ilk
haftadan itibaren hafta bir defa olmak tzere 20 mg/kg
subkutan olarak DMH uygulandi ve normal sican yemiyle;
4- DMH + klinoptilolit (n=8) sicanlara 15 hafta boyunca,
ilk haftadan itibaren haftada bir defa olmak Gzere 0,6 mg/
hayvan (20 mg/kg) subkutan yolla DMH enjeksiyonu uy-
gulandi ve klinoptilolitli biskivilerle 32 hafta boyunca oral
yolla beslendi.

Bu slre sonunda ketamin HCI (60 mg/kg) anestezisi altin-
da tim deney ve kontrol grubu sicanlardan alinan kara-
ciger, proksimal ve distal kolon &érnekleri rutin histolojik
yontemlerle parafine gémuldi, alinan kesitler H+E ve
beta katenin ile immunohistokimyasal olarak boyand,
histopatolojik olarak incelendi.

BULGULAR

DMH uygulanan sicanlarin kolonlarinda epitel hiicreleri-
nin boylarinda kisalma, nukleuslarinda sekil degisiklikle-
ri, kripta hicrelerinde biyime, kan damari ve bag doku
miktarinda artig, cok sayida ve bazilan oldukga buytk
alani kaplayan l6kosit infiltrasyonu goérildu. Bu degisik-
likler kolonun distal bélimiinde daha belirgindi. DMH +
klinoptilolit uygulanmasiyla I6kosit infiltrasyonu digindaki
degisikliklerin biytk oranda diizeldigi saptandi (Sekil 1).

kismi, KL2: Kolonun orta kismi ve KL3: Kolonun son kismi) histolojik degisiklikler. A. Kontrol
(KL1) B. Kontrol (KL2) C. Kontrol (KL3) D. Klinoptilolit (KL1) E. Klinoptilolit (KL2) F. Klinoptilolit
(KL3) G. DMH (KL1) H. DMH (KL2) I. DMH (KL3) I. DMH+Klinoptilolit (KL1) J. DMH+Klinoptilolit

(KL2) K. DMH+Klinoptilolit (KL3) Bar 40 pm.
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Beta katenin ile immunohistokimyasal olarak boyanan (Tablo 1, Sekil 2).
kontrol ve deney gruplarinin kolon kesitlerinde reaksi-

yonun siddeti coktan aza dogru sirasiyla, DMH> klinop-

tilolit> kontrol > DMH + klinoptilolit olarak belirlendi  rinimleri bulunmaktadir.

Tablo 1: Kontrol ve deney gruplarinda kolonun farkli bélgelerindeki (KL1: Kolonun baslangic kismi, KL2: Kolonun

orta kismi ve KL3: Kolonun son kismi) B katenin immunohistokimyasal boyanma siddeti.

B3 katenin reaksiyon siddeti

Deney Gruplar KL1 KL2 KL3

Kontrol + + (KL1'den daha az) +

Klinoptilolit ++ ++ ++

DMH +++ +++ +++ (bag doku M)
DMH-+klinoptilolit + + + (bag doku V)

AP ’: ¥ Dl O T, i .7-" &

Sekil 2: Kontrol ve deney gruplarinda kolonun farkli bolgelerindeki beta katenin (kahverengi
boyama) immdiinreaksiyonlari ve negatif kontrol érnekleri. A. Kontrol (KL1) B. Kontrol (KL2) C.
Kontrol (KL3) D. Klinoptilolit (KL1) E. Klinoptilolit (KL2) F. Klinoptilolit (KL3) G. DMH (KL1) H. DMH
(KL2) 1. DMH (KL3) i. DMH-+Klinoptilolit (KL1) J. DMH+Klinoptilolit (KL2) K. DMH+Klinoptilolit
(KL3) L. Negatif Kontrol (KL1) M. Negatif Kontrol (KL2) N. Negatif Kontrol (KL3) Bar 40 um.

Sekil 3: Kolonda olusan timaérlerin makroskopik gérinim. A,B,C. 0,5 mm capindaki timérler
D. Yaygin timorler E. Tiumor olmayan kolon.
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Sekil 3'de ise kolonda olusan timdrlerin makroskopik go-
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TARTISMA VE SONUC

Kolon kanseri, gelismis Ulkelerde gorilme sikhd ve
6luim orani oldukga fazla olan énemli bir hastaliktir. Ko-
lon kanserinin etiyolojisi tam olarak bilinmese de yiksek
proteinli, yagca zengin, az lifli diyetle beslenmek; obe-
zite, sigara kullanimi ve birinci derecedeki akrabalarda
kolon kanseri gorilmesi gibi genetik faktorler, kisilerde
kolon kanseri riskini arttinr (1). Dolayisiyla kolon kanseri
gelisim mekanizmasini anlamak ve tedaviye yénelik yeni
stratejiler gelistirmek oldukca 6nemlidir. Kolon kanseri
hayvan modeli olusturma amaciyla siklikla kullanilan kar-
sinojenler 1,2-dimetilhidrazin (DMH) ve onun metabolit-
leri olan azoksimetan, N-metil-N nitro-N-nitrosoguanidin
ve N-metil-N-nitrosoUre'dir (26). Bir metil hidrazin tirevi
olan DMH, organizma da metil radikali saliveren bilesik-
lere dénigmek sureti ile etkinlik kazanan bir ajandir. DNA
molekdillerini metilleyerek mutajenik etki yapan DMH,
ayni zamanda RNA ve dolayisiyla protein sentezini de
bozarak kolon kanseri olusumuna neden olur (5). Hayvan
modellerinde kolon kanser gelisme orani, kullanilan kar-
sinojenin dozuna, uygulama yoluna, uygulama sikligi ve
stresine baglidir. Bunlara ilaveten farelerin cinsiyeti, yas!
ve genetik gegmisi de kolon kanser gelisme oranini etki-
leyebilmektedir (27). Genetik farkliliklar ile ilgili farelerde
yapilan bir calismada, iki farkli karsinojen farkli tur farelere
enjekte edilmis ve fare irklan arasinda Balb/C farelerinin
DMH'ye karsl cevapta en duyarli irk oldugu belirtilmistir
(28). DMH ile kolon kanseri indiklemede farkli deney hay-
vanlar kullanildigr gibi farkli verilis yollari da tercih edil-
mis ve en cok kullanilan yontem s.c yol olmustur. Ctinki
DMH'nin oral yoldan sicanlara verilmesi sonucu distk ti-
mor insidansi gordlirken (%30), kas igi (i.m) uygulamalar
da %80 oraninda, s.c uygulamalar da ise %100 oranin da
tumor gelistigi gozlenmistir. (10). Calismamizda da Wistar
turG erkek sicanlar kullanildi ve DMH s.c yoldan enjekte
edilmesine ragmen %20 oraninda makroskopik timor
olusturulabildi (Sekil 3). Grupta hig 6len hayvan bulunma-
masi bu dozun toksik diizeyde olmadigini ama karsinoge-
nesis icin de yeterli olmadidini disiindirmektedir. Oysa
bizim kullandigimiz dozla ayni bir baska ¢alismada (DMH
20 mg/kg) ilk 16 hafta boyunca, hayvanlarin %53'Gnin &l-
digi rapor edilirken16 ayni doz verilen bagka bir calis-
mada, DMH enjeksiyonundan sonra farkli zamanlarda 210
farenin 13 tanesinin 6ldigu belirtilmistir (29).

Ayrica Beta katenin ile immunohistokimyasal olarak boya-
nan kontrol ve deney gruplarinin kolon kesitlerinde reaksi-
yonun siddeti coktan aza dogru sirasiyla, DMH> klinoptilo-
lit> kontrol > DMH + Klinoptilolit olarak belirlenmesi hiicre
proliferasyonunun ve bag dokunun arttigi displazik degi-
simler oldugu belki deney suresi uzatildiginda makrosko-
pik timor artisi da gozlenebilecedini distnebiliriz.

Bu calismada dogal bir adsorbent olan klinoptilolitin
DMH'in toksik etkilerini azaltarak antikanser kullaniminin

mimkin olup olmadigini arastirmak istedik. Klinoptilo-
lit, toksik etkisinin gdzlenmemesi nedeniyle biyomedikal
alanlarda kullanilan zeolit taradir. Klinoptilolitin fare ve si-
can deneylerinde oral yolla verilmesinde, 6 aydan 12 aya
kadar yapilan gozlemlerde, herhangi bir toksik etkisinin ol-
madigi da gozlenmistir (14). Klinoptilolitin farelerde serum
biyokimyasina olan etkileri arastirldiginda, klinoptilolit di-
yetinin farelerdeki potasyum seviyesini ortalama %20 ora-
ninda arttirdigi bildirilmistir (15). Ayrica karsinomali fareler-
de klinoptilolitin fare beyinindeki serotonerjik reseptorleri
degistirerek orta beyin, hipotalamus, rafe ¢ekirdeklerinde
serotonin dizeylerini artirdigi gosterilmistir. Bu farelerde
ayrica elektrolit dengesinin daha dizgin hale geldigi ve
bagisikliklarinin da dizene girdigi tespit edilmistir (16).
Bunun yanisira klinoptilolit diyeti ile beslenmenin, kanserli
fare ve kopeklerde anlamli bir iyilesme sagladidi ve hatta
bazi fare ve kopeklerin genel sagliginin da dizeldigi gorul-
mustir (17). Yine farelerde yapilan bir kanser modelinde,
klinoptilolitin akciger metastazlarini engelledigi tespit edil-
mistir (18). Klinoptilolit arastirmalari sadece hayvan deney-
leri ile simirli degildir son yillarda tipta kullanimi da artmak-
tadir. Klinopitilolit, toksik etkisinin gézlenmemesi nedeniyle
biyomedikal alanlarda kullanilan zeolit tiridir. Antimikro-
biyal 6zelligi nedeniyle geleneksel tipta yara iyilestirici ola-
rak kullanilmakta, antikanser ve immun sistemi gliclendirici
ozelliklerinden soz edilmektedir (19). Yapilan klinik caligma-
larinda amonyak, tre, nitrik oksit gibi metabolizma sonucu
uretilen toksik maddelerin insan viicudundan uzaklastinl-
masl ve insanlarda toksik agir metallerin vicuttan atilmasi-
ni kolaylastirmak icin kullanilabilecegi tespit edilmistir (20,
21). Ayrica klinoptilolit Kiiba'da ishal tedavisinde anti-dia-
retik ilag olarak kullaniimistir (22). Bu ¢alismalarda klinopti-
lolit, insanlara oral yolla verildiginde kanda ¢oziinmeden
direkt olarak gastrointestinal sistemden gecip vicuttan
atilmasi 6zelligi nedeniyle kullaniimaktadir.

Ayni zamanda deney gruplan histopatolojik olarak deger-
lendirildiginde, DMH uygulanan bireylerin kolonlarinda
epitel hiicrelerinin boylarinda kisalma, nukleuslarinda sekil
degisiklikleri, kripta hicrelerinde blyime, kan damari ve
bag doku miktarinda artis, ¢cok sayida ve bazilar olduk¢a
blyuk alani kaplayan 16kosit infiltrasyonu gérildi. Bu de-
Jisiklikler kolonun distal béltimiinde daha belirgindi. DMH
+ Klinoptilolit uygulanmasiyla I6kosit infiltrasyonu disinda-
ki degisikliklerin blyik oranda dizeldigi saptandi (Sekil 1).

Sonug olarak DMH ile kolon kanseri insidansimiz disik
olsa da, sicanlarda klinoptilolit uygulamasi ile kanser bul-
gularinin azaldigi ve &zellikle kolon kanseri markiri olan
beta-katenin boyanmasinin azaldigini gézlemlenmistir.
Yapilacak yeni deneylerle birlikte zeolitin tiptaki ve me-
dikal uygulamalardaki kullanim alanlarindan biri olan
kanserde de tedavi amach kullaniminin artirilip artirila-
mayacagi da arastinlmis olacak ve bu sayede hem ulke
ekonomisine hem de zeolitin kullanim alanlarinin artiril-
masina katkida bulunulacaktir. Dogal zeolitin yani klinop-
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tilolitin duinyadaki rezervlerinin %50 ye yakini Turkiye'de
bulunmaktadir (30). Ancak medikal uygulamalari Ulke-
mizde ve bunun yanisira dinyadaki diger Ulkelerde de
yaygin degildir. Dolayisiyla yapilan arastirmalarla dogal
bir zenginlik kaynagimiz olan klinoptilolitin tipta kullanimi
degerlendirilebilecektir.
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OZET

Amag: Yag dokusundan elde edilen Stromal Vaskuler Fraksiyon
(SVF) hicre stspansiyonun yara iyilesmesindeki roli giin gec-
tikce 6nem kazanmaktadir. Bu calismada enzimatik ve mekanik
yontemler ile izole edilen SVF hiicre popilasyonun yara iyiles-
mesindeki roli incelenecektir.

Gereg ve Yontem: 10 farkli hastadan yag alma yéntemi ile elde
edilen yag dokusu (esit miktarda iki farkli gruba bélindikten
sonra) mekanik ve enzimatik yontemler kullanilarak SVF hiicre
kokteyli izole edilmistir. Izolasyon sonrasinda hiicre canlihdi ve
hicre sayisi akis sitometrisi kullanilarak sayilmis, hiicre prolife-
rasyon hizlart WST-1 testi ile dl¢limlenmistir. Yara iyilesmesinde
in-vitro model olarak kullanilan Scratch Assay testi her iki grup
ile elde edilen hiicre kokteylleri ile gerceklestirilmistir. izolasyon
sonrasinda, yara iyilesmesinde rol aldigi bilinen kolajen tip 1 ge-
ninin ifade edilme seviyesi her iki grup icinde dlciimlenmistir.
Bulgular: Enzimatik yontem ile elde edilen SVF (E-SVF) hiicre
kokteyli 1,52x10%ml (£3,63, n=10, p=0,015) iken, mekanik yon-
tem ile elde edilen SVF (M-SVF) hiicre kokteyli sayisi 0,67x10¢/
ml (£1,69, n=10, p=0,015) olarak dlcimlenmistir. Iki farkli yon-
tem ile izole edilen SVF hiicre kokteylinin izolasyon sonrasi hiicre
canliliklari arasinda anlamli bir fark gézlenmemistir. M-SVF hicre
kokteylinin, E-SVF ile karsilastinldiginda %10 daha fazla hicre
proliferasyon hizina sahip oldugu gordlmistdr. Ayrica, M-SVF
hlicrelerinin migrasyon hizlarinin ve Col1 gen seviyelerinin E-SVF
hicrelerine oranla daha fazla oldugu saptanmistir.

Sonug: M-SVF hiicre kokteylinin hiicre sayisinin E-SVF hiicre kok-
teylinin hiicre sayisindan az olmasina ragmen, M-SVF hicre kok-
teylinin kolajen tip 1 gen seviyesinin arttigr gorlilmis, bdylece
M-SVF hiicre kokteylinin daha ylksek yara iyilesme &zelliklerine
sahip oldugunu gdzlemlenmistir.

Anahtar Kelimeler: Stromal vaskiler fraksiyon, kék hiicre, yara
iyilesmesi

ABSTRACT

Objective: The role of Stromal Vascular Fraction (SVF) cell
suspension obtained from adipose tissue in wound healing is
gaining importance day by day. In this study, the role of SVF cell
population, isolated by enzymatic and mechanical methods in
wound healing, will be examined in vitro.

Material and Method: An SVF cell cocktail was isolated by me-
chanical and enzymatic methods after adipose tissue was ob-
tained from 10 different patients by the liposuction method (the
adipose tissue was divided into two equal groups for enzymatic
and mechanical methods). After the isolation process is done,
cell viability and cell number were counted using flow cytometry,
and cell proliferation rates were measured by WST-1 assay. The
Wound Healing Scratch Assay test, which is used as an in vitro
model for wound healing, was performed with cell cocktails ob-
tained from both groups. After isolation, the level of expression
of the collagen type 1 gene, known to be involved in wound
healing, was measured in both groups.

Results: While the SVF (E-SVF) cell cocktail obtained bythe en-
zymatic method was 1,52x10¢/ml (£3,63, n=10, p=0,015), the
number of SVF (M-SVF) cell cocktails obtained by mechanical
method was 0,67x10%ml (+1,69, n=10, p=0,015). No significant
difference was observed between cell viability of SVF cell cock-
tails isolated by two different methods. The M-SVF cell cocktail
had a 10% higher cell proliferation rate compared to E-SVF. Fur-
thermore, M-SVF cell migration rates and Col1 gene levels were
found to be higher than E-SVF cells.

Conclusion: Although the cell number of the M-SVF cell cocktail
was less than the cell number of the E-SVF cell cocktail, the col-
lagen type 1 gene level of the M-SVF cell cocktail was found to
be higher, so the M-SVF cell cocktail had higher wound healing
properties.

Keywords: Stromal vascular fraction, wound healing, stem cell
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GiRiS

Yara iyilesmesi; homeostaz, inflamasyon, proliferasyon ve
matUrasyon adi verilen dért farkli evreden olusan fizyolo-
jik bir stirectir (1). Her ne kadar yara iyilesmesi uzun yillar-
dir calisiliyor olsa da gelistirilen yara tedavi yontemlerinin
cogu ylUksek maliyetli, distk etkinlikte ve yan etkileri ol-
masi sebebiyle yeterince tatmin edici bulunmamaktadir

).

Yag doku kaynakli SVF olarak adlandirilan heterojen hicre
popllasyonu, epitelizasyon, anjiyogenez ve immuino-mo-
dilasyon gibi kesin fizyolojik gerekliliklere dayali yara
iyilesmesi icin en umut verici terapdtik stratejilerden biri
olarak bilinir. Ancak, bazi dezavantajlarin halen ¢ézilmesi
gerekmektedir. Ornegin; kolajenaz enziminin SVF izolas-
yonunda kullaniimasi biyolojik kontaminasyon riskini art-
tirabilir. Ayrica bazi Ulke regilasyonlar enzim kullanimi ile
ilgili bircok kisitlama getirmistir (3).

Yag dokusu, ¢cogunlukla adipositlerden olugsmasina rag-
men &nemli bir mezenkimal kdk hicre rezervi olarak
bilinmektedir. SVF, cerrahi yéntemler ile toplanilan yag
dokusunun yikimi sonucunda elde edilen, mezenkimal
kok hicre, mezenkimal hicrelerin yansira pre-adiposit,
endotel hiicreleri, hematopoietik hiicreleri, fibroblast ve
perisitleri iceren heterojen bir hiicre kokteylidir. SVF, kok
hicre konsepti icinde énemli bir yere sahip plastik cer-
rahi ve diger klinik branglarda kullanimi olan son derece
glincel bir gelismedir (4). SVF, plastik cerrahi icin rutin bir
islem olan lipoaspirasyon islemi sonucunda elde edilen
lipoaspiratin izolasyonundan sonra kolaylikla elde edile-
bilmektedir.

SVF elde edilmesi icin izolasyon ydntemleri temelde,
manuel yontem (enzimatik yéntem), otomatik cihazlar ve
mekanik ayristirma yontemi olarak tge ayrilabilir. Genel-
likle, laboratuvar ortaminda enzim kullanilarak gercekle-
sen SVF izolasyonu enzimatik izolasyon yéntemi olarak
bilinmektedir. Enzimatik yontem ile izole edilen Lipoas-
piratin grami basina yaklagik 100,000- 1,300,000 ¢ekirdekli
hicre, %80'den fazla canlilikla elde edilebilir. Ancak, bu
yontem pahali, zaman alici (?0-120 dakika) ve yasal ve ida-
ri kaygilan artinc durumdadir (3).

Enzim ydnteminin dezavantajlar géz ontnde tutularak,
klinik ortaminda ve cerrahide kullanilmak tzere SVF izole
eden otomatik cihazlar yayginlasmaya baslamistir. Oto-
matik cihazlarin temel avantajlan arasinda kapali ortam
olmasi, kontaminasyon riskinin minimum olmasi, klinik
uygulamada standardizasyon saglamasi ve uygulamanin
ameliyat ortaminda veya klinikte gerceklesiyor olmasi
gibi sebepleri ile avantaj olusturmustur. Fakat bahsi ge-
cen otomatik bu cihazlarin ¢cok maliyetli oluslarindan ve
cihazi kullanacak ekstra bir kullaniciya ihtiya¢ duyulmasin-
dan dolayi fazla yayginlasamamistir. Bu nedenle, SVF'in
mekanik izolasyonu arastinlmaya baslanmistir. Bu bakis

acisi ile birlikte bircok mekanik ayristirma yéntemi denen-
mistir. Bu yontemler arasinda sadece c¢alkalama, titresim,
santrifjleme yontemlerine dayanan mekanik izolasyonlar
gercgeklestirilmistir.

Fakat mekanik izolasyon yontemleri, enzimatik izolasyon
teknikleriyle kiyaslandiginda hiicre sayisi ve canlilik agi-
sindan ¢ok dustk kalmistir (5). Daha sonra yapilan calis-
malarda, hicre sayisi ve canliliginin az oldugu mekanik
izolasyon ydntemlerinde hicre aktivitesinin, enzimatik
yontemler kullanilarak ayristirilan hiicre populasyonlarin-
dan daha fazla oldugu gdsterilmistir (6).

Bu calismada; literatirde daha dnce yara iyilesmesindeki
etkinligi kanitlanmis olan yag dokusu kullanilarak mekanik
ve enzimatik ydntem ile izole edilen SVF'in yara iyilesmesi
Uzerindeki etkisinin in vitro incelenmesi hedeflenmistir (7,
8,11).

GEREC VE YONTEM

Hiicre izolasyon yéntemi

Bu calisma igin 26-52 yaglan arasinda 25-27 kg/m? BMI
araliginda liposaksin yag alimi operasyonu gegiren top-
lamda 10 kadin secilmis ve kurumsal inceleme kurulumuz
tarafindan onaylanmigti. 2 mm capinda ¢ok delikli bir
kantl kullanarak her hastanin lateral kal¢a bdlgesinden
20 ml lipoaspirat yag dokusu toplanmistir. Dekantasyon
sonrasl, yag doku iki esit parcaya bolinmus, enzimatik ve
mekanik yontemler ile SVF izolasyonu icin 2 farkli gruba
ayrilmistir.

Enzimatik izolasyon (E-SVF)- Enzimatik izolasyon igin ay-
rilan 10 ml yag doku, 0.1 U/mL konsantrasyonunda ve 1:
1 (h/h) oranda GMP dereceli kolajenaz NBé (Serva Elect-
rophoresis, Heidelberg, Almanya) kullanilarak 30 dakika
boyunca 37°C su banyosunda sabit hiz ile calkalanmistir.
Calkalama sonunda adipoz doku PBS sollsyonu ile yi-
kanmis ve 5 dakika boyunca 300 G'de santrifij edilmistir.
Santriflj sonrasi sUpernatant (yad hicreleri ve yikama/
enzim sivisi) atilmig ve Uzerine 10 PBS eklenerek SVF hiic-
releri homojenize edilmistir. Daha sonra, homojenize edi-
len hiicre stspansansiyonu 70 um'’lik steril sizgecten (BD,
LSR00159) gegirilmistir.

Mekanik Yontem ile SVF izolasyonu (M-SVF)- Mekanik sin-
dirim igin aynlmis olan 10 ml yag doku ¢ yollu musluk
yardimi ile 20 cc'lik luer-lock baglantili sirngalara aktaril-
mistir. Ddner bir gdébek yoluna sahip ¢ luer-lock portun-
da 3 farkli filtre bulunan kip seklinde bir aparat kullanila-
rak mekanik izolasyon gergeklestirilmistir. Yag doku dolu
enjektdr birinci porta yerlestirilmis, bos enjektor ise ikinci
porta yerlesilmistir. Portlarin birinde 1000 mikron deliklere
sahip bir filtre bulunmaktadir. Bu iki port arasinda adipoz
doku 10 kez ileri geri gegirilerek kiictk parcalara ayrilmis-
tir. Dénen godbek yolu ikinci ve Gglinct portlar arsinda bu-
lunan 750 mikronluk filtreye dogru cevrilmistir. Yag doku
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dolu enjektor ikinci porta, bos enjektér ise Uglincl porta
baglanmis ve bu filtre arasinda 10 defa gecirilmistir. Boy-
lece yag doku daha ki¢ik parcalara ayrilmistir. Ayni islem
Uglinel ve dérdiincl port arasinda bulunan 500 mikronluk
filtre icin de tekrarlanmistir. Boylece yad doku tam olarak
parcalanmistir. Pargalanan yag doku Uzerine 1:3 oranda
kalsiyum-magnezyum (Ca-Mg) dengeli bir tampon ¢ozel-
tisi eklenmis ve 10 dakika boyunca oda isisinda inkiibas-
yon gerceklestirilmistir. Bu tampon ¢ézeltisini eklemenin
asil amaci eritrositlerden kurtulmak ve kontaminasyonu
engellemektir. Santrifij islemi ve kapali ortami saglamak
amaci ile, 20 cc luer- lock sinngalarin gévde kisimlari, ic-
bukey, hiicre yapigkanli contalara sahip 6zel yapilmis ayri-
labilir pistonlarla degistirilmistir. Parcalanan yag doku bu
pistonlara aktarilmis, pistonlarin bas kisimlar cikartilarak
2000 G'de 10 dakika santrifij edilmistir. Bu igslem sirasinda
SVF'in icblkey contalar iginde birikebilmesi icin luer-lock
uclart ice dogru yerlestirilmistir. Santriflj sonrasinda, pis-
tonlarin cikartilmis bas kisimlari tekrar takilmis ve hicre
pelleti digindaki yag doku ve tampon ¢ézeltisi bir t¢ yollu
musluk yardimi ile bos bir enjektére aktarlmistir. Hicre
pelleti salin solisyonu ile homojen haline getirilmistir.

Hiicre sayisi ve canliigi analizi

E-SVF ve M-SVF ile izole edilen hiicre popllasyonun top-
lam ¢ekirdekli hiicre sayisi ve canliligi, kirmizi kan hicresi
lizizinden sonra akis sitometresi (Muse CellTM Analyzer)
ile dlcimlenmistir.

Hiicre proliferasyonu testi

Yukarida 2 farkli ydntem ile izole edilen SVF hiicre popu-
lasyonu, hiicre kilttrt kosullarinda biyutilmustar. Hicre
proliferasyon analizi icin, iki farkli yontem ile izole edilen
hiicre kokteyllerinden 3x10% hicre/kuyucuk olacak sekil-
de, 96 oyuklu hicre kiltir kaplarina ekilerek, %10'luk fetal
sigir serumu (Gibco, UK) ile desteklenmis dustik glukozlu
DMEM besiyerinde 24, 48 ve 72 saat boyunca muamele
edilmistir. Hlcre proliferasyonu testi, literatirde belirti-
len WST-1 testi (BioVision, CA) ile degerlendirilmistir ().
WST-1 test sonuglari Absorbans degeri, 540 nm’de spekt-
rotometre kullanilarak élgtimlenmistir. Bu deney, 3 biyolo-
jik tekrar yapilarak tamamlanmistir. Kontrol grubu olarak
ATCC (American Type Culture Collection) siparis edilmis
ve blylime ortamiyla muamele edilmis adipoz kaynakli
kok hiucreler kullaniimistir.

Yara iyilesmesi scratch assay

ki farkli ydntem ile izole edilen SVF hiicre popiilasyonu 6
oyuklu hicre kiltird tabaklarina (TPP, isvigre) 1x10° hiicre/
kuyucuk konsantrasyonunda ekilmistir. 1000 pL steril uc
kullanilarak, yara iyilesmesi modeli olusturulmustur. iki
grup da %2 FBS iceren taze besiyeri ile beslenmistir. Hiic-
reler inklbatdrde 24 saat inklbe edilerek, yara kapanmasi
invert ters mikroskop (Nikon Eclipse TE200: Nikon, Tokyo,
Japonya) kullanilarak dl¢tlmustir. Kontrol grubu olarak
ATCC (American Type Culture Collection) siparig edilmis

ve blylime ortamiyla muamele edilmis adipoz kaynakli
kok hucreler kullaniimistir.

Gercek zamanl PZR ile gen ekspresyonu analizi

Yara iyilesmesinde etkin role sahip Kolajen tip | primeri,
Ulusal Biyoteknoloji Merkezi'nden (Bethesda, MD, ABD)
Primer-BLAST yazilimi kullanilarak tasarlanmistir. iki farkls
metotla izole edilen SVF hiicre populasyonlarindan top-
lam RNA izolasyonu, Ureticinin protokolline gére Total
RNA Saflastirma Arti Kiti (Norgen, CAN) kullanilarak izole
edilmistir. RNA'nin cDNA'ya dénustirilmesi icin Quanti-
Tect Reverse Transcription Kit (Qiagen, Fransa) kullanil-
mistir. Kollajenaz tip 1 geninin mRNA ekspresyon seviyesi,
QuantiTect SYBR Green PCR kiti (Qiagen, Fransa) kulla-
nilmistir. Reaksiyonlar Ureticinin protokoliine gére iCycler
RT-PCR sistemi (Bio-Rad, Hercules, CA) kullanilarak oku-
tulmustur. Analiz sirasinda, 18S rRNA referans geni olarak
kullanilmistir. Kontrol grubu olarak ATCC (American Type
Culture Collection) siparis edilmis ve blylime ortamiyla
muamele edilmis adipoz kaynakli kok hicreler kullanil-
mistir.

istatistiksel analiz

Istatistiksel analiz icin yiizde bazinda tek yoénli varyans
analizi (ANOVA) ve GraphPad Prism 5 (GraphPad, La Jol-
la, CA) yazilimi kullanilmistir. P<0.05 degerleri istatistiksel
olarak anlamli kabul edilmistir.

BULGULAR

Hiicre sayisi ve canlihigi analizi

E-SVF yontemi ile izole edilen hiicre populasyonun top-
lam cekirdekli hiicre sayisi 1,52x10° iken M-SVF ile edilen
ortalama ¢ekirdekli hiicre sayisi 0,67x10° olarak dl¢ciimlen-
mistir. izolasyon sonrasinda elde edilen hiicre popiilas-
yonlarinin hicre canlliklart E-SVF grubunda %96,6 iken
M-SVF grubunda %97,5 dur. Hiicre canliklar arasinda an-
lamli bir fark gézlenmemistir (Sekil 1).

Hiicre Sayia fec (:10%) Hiicre Canlilgi (%)
A MSVF 067 95
ESYF 152 96,6

izolasyon Mekanik izolasyon

Enzima

Sekil 1: a. Mekanik izolasyon ve enzimatik izolasyon
sonrasi elde edilen hiicre kokteyli hicre sayisi ve hicre
canllid sonuglan b. Mekanik izolasyon ve enzimatik
izolasyon sonrasi elde edilen hicre kokteyli cekirdekli
hicre boyamasi ardindan faz-kontast mikroskopu
altindaki gorintuleri.
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Hiicre proliferasyon testi

Yukarda bahsedildigi tzere, M-SVF ile izole edilen hiicre
popllasyonun in vitro yara iyilesmesi modelinde hiicre pro-
filasyonun kontrol grubuna ve E-SVF grubuna kiyasla daha
fazla oldugu saptanmistir. E-SVF grubunda A490 nm degeri
72. Saat sonunda 199+0,3, M-SVF grubunda 191+0,1 kont-
rol grubunda ise 100+0,1 olarak tespit edilmistir (P<0,05).
Hicre popllasyonu Sekil 2'de goruldigu Gzere mekanik
yolla elde edilen hicrelerin proliferasyonu E-SVF ile izole
elde edilen hicrelere oranla daha fazla bulunmustur.

10001 Il 24 saat
4 0 48 saat
N 72 saat
B 1007
< ]
]
(W]
i~
]
T 10+
1
Kontrol  E-SVF  M-SVF Kontrol  E-SVF  M-SVF Kontrol  E-SVF M-SVF
Sekil 2: Huicre proliferasyonu WST-1  testi ile

gerceklestirilmistir. Analiz mekanik yéntem ve enizmatik
yontem ile izole edilen SVF hicre kokteylinin 24., 48. ve
72. saat sonrasi Slcimlerinin gdstermektedir.

Yara iyilesmesi scratch assay

iki farkli yolla elde edilen SVF hiicre popiilasyonun yara
iyilesme slrecindeki etkilerini gézlemleyebilmek ve hiic-
relerin migrasyon &zelliklerindeki muhtemel degisimi in-
celemek amaci ile, 6 kuyucuklu kiltir tabaklarina 100,000
hicre/kuyucuk olacak sekilde hicreler ekilmistir (10,11).
Hicreler kap ylzeyini tam olarak kapladiklarinda 200 plL
pipet ucu yardimiyla kabin tam ortasinda steril kosullarda
bir yark modeli olusturulmustur. Olusturulan bu yarngin

KONTROL GRUBL
N T

0.5aat

14. Saat

kapanma hizi ve araligi isik mikroskobu yardimiyla 24, 48
ve 72. saatlerde &lcimlenmigti. M-SVF ile elde edilen
hicre kokteylinin migrasyon egilimi bir diger deyisle yara
iyilesmesi potansiyellerinin daha yiksek oldugu saptan-
mistir (Sekil 3).

Gercek zamanli PZR ile gen ekspresyonu analizi
Gergek zamanli PZR deneyi, anlatimi yapilan gen miktarlari-
nin belirlenmesini saglayan bir ydontemdir (12). Floresan isi-
ma veren boya (SYBR) DNA ya baglanarak yeterli miktarda
Uriin olustugu zaman 1sima verir ve gen anlatimi belirlenir.
(13) Yukarida bahsedilen hicre canliligi ve yara kapanmasi
analizlerinin sonuglarina anlamli olarak, yara iyilesmesinde
rol aldigi bilinen kolajen tip 1 geninin ifade edilme sevi-
yesi M-SVF ile elde edilen hiicre populasyonunun, E-SVF
ile elde edilen hiicre populasyonundan 1,5 kat daha yik-
sek oldugu gézlemlenmistir. (Kontrol; 1,15x10¢+1,3; E-SVF;
8,5x10°+2,4; M-SVF;1,4x107+1,2: P<0,05) (Sekil 4).

Col1A Geni

10°

104

10

Gen Ekspresyom Seviyesi

10"

Kontrol Grubu E-SVF M-SVF
Sekil 4: Mekanik izolasyon ve enzimatik izolasyon sonrasi

elde edilen hicrelerin kolajen tip1 seviyesinin 18sRNA
referans genine oranla ifadesinin gz-PZR ile tespiti.

M-SVF

prael

Sekil 3: Mekanik izolasyon ve enzimatik izolasyon sonrasi elde edilen hicrelerin ¢izik
analizi ve yara kapanma oranlari. Kontrol: ATCC (American Type Culture Collection)
siparig edilmis ve blylme ortamiyla muamele edilmis adipose kaynakli kék hicreler,
goruntiler invert mikroskopunda, biytutme orani 40x olarak alinmstir.
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Bu sonuclardan yola ¢ikarak, yag dokudan mekanik yol
ile elde edilen SVF hiicre kokteylinin, enzimatik yolla elde
edilen hiicrelere gore yara iyilestirici 6zelliginin daha fazla
oldugu yapilan deneylerce gdzlemlenmistir.

TARTISMA

Cilt batinlugd, dokuda herhangi bir bozulma durumun-
da cildin surekliligini korumak icin is birligi yapan sitokin-
lerden ve blyime faktorlerinden kaynaklanan uyarilar
kadar icsel ve digsal faktorler dizisi ile saglanir. Ayrica,
kollajen gibi hicre digi matriks bilesenleri, yara iyilesme-
sinde 6nemli bir rol oynar. Yara iyilesme stireci, dnceden
sekillendirilmis fibrin pihtinin kollajen matriks tip | ile
degistirilmesini gerektirir. Hlcreler tarafindan Uretilen
kollajen, cilt iyilesmesi sirasinda hem hicre yapismasini
hem de hiicre gdcini kontrol eder. Hicre go¢l ve pro-
liferasyon yara iyilesme oranini sinirlayan faktérlerdir. Bu
calismada enzimatik ve mekanik yontemler ile izole edi-
len SVF hiicre kokteyl kullanilarak bahsi gegen faktorler
uyarlanmaya calisilmistir. M-SVF hiicre sayisi, E-SVF hicre
sayisinin %30-50'si kadar oldugu goérilmektedir. Sadece
hicre sayisi agisindan bakildiginda enzimatik yoéntem
ile izole edilen SVF hicre kokteyli bir avantaj sayilabilir.
Ancak, ileri calismalar yapildiginda, bulgularimiz M-SVF
hicre kokteylinin izolasyon sonrasi hiicre sayisinin daha
az olmasina ragmen, hicre bélinme hizinin daha yiksek
oldugunu ve buna ek olarak kollajen tip | gen ifadesi du-
zeyini arttirdigini gdstermektedir. Ayrica, bu artisin kolla-
jen uretimiyle sonuglandigini ve yara iyilesme sirecinde
hicrelerinin ¢cogalmasini ve gé¢lini arttirdigini kuvvetle
vurgulamaktadir.

Mekanik izolasyon, adipositlerin, adipoz matriksinden ay-
rlmasi sonucu SVF hiicrelerinin santrifij yontemi ile ¢ok-
mesine dayanir. Bazi calismalar, mekanik manipulasyonun
ve mekanik kuvvetlerin, hicre islevselligini ve etkinligini
pozitif anlamda etkileyebilecegini géstermistir (8). Hicre
aktivitesinin artmasi, hlcrelerin gen ekspresyon seviyele-
rinde artisa ve buna bagl olarak protein sentezinin daha
fazla olmasini saglar.

Enizmatik yontemlerde kullanilan enzim kimyasalinin,
Clostridium gibi bakterilerin patogenezi sonucu elde
edilmekte ve bu enzimin insan sagligi Gzerinde etkisi
tam olarak bilinmemektedir. Bu sebepten dolayi bircok
Ulkede bu kimyasalin insan doku ve hiicrelerinin iglen-
mesinde kullaniimasi dnerilmemektedir (14). Enzimatik
SVF izolasyonunun dezavantajlarinin Ustesinden gel-
mek icin, bircok mekanik SVF izolasyon metodu orta-
ya cikmistir. Mekanik izolasyon yéntemi, ameliyathane
ortaminda gerceklestirebileceginden enzimatik izolas-
yon yontemlerine oranla daha kolay, daha kisa ve tercih
edilebilir bir yéntem olarak degerlendirilebilir. Mekanik
izolasyonun dezavantaji ise enzimatik yéntem ile elde
edilen hicre sayinin en fazla %10 kadar hiicre sayisi izo-
le edebilmektir (15). Gelistirilen yeni mekanik izolasyon

yontemleri ile birlikte bu oran %50-60'a kadar yiksel-
mistir (16, 17). Ayrica Banyard DA ve arkadaglar tara-
findan yayinlanan bir ¢calismada hiicre sayisinin etkisinin
cok dnemli olmadidi, hicre aktivitesinin daha énemli
oldugu vurgulanmistir (8). Bu 1sik cercevesinde bakildi-
ginda mekanik izolasyon yéntemi ile edilen SVF hiicre
kokteylinin yara iyilesmesinde ¢ok buiylk umut vaat et-
tigi 6n gorilmektedir.

SONUC

Bu calismada, in vitro yara iyilesme modeli kullanilarak
2 farkl yontemle edilen kok hiicrelerin karsilastirmali
yara iyilestirici tedavisinin potansiyel kullanimi belirlen-
mistir.

Sonuglanimiz, M-SVF hicre kokteylinin kolajen tip 1 gen
seviyesinin arttigi gorilmus, bdylece M-SVF hicre kok-
teylinin daha ylksek yara iyilesme &zelliklerine sahip
oldugunu goézlemlenmistir. Tum bu bilgiler sonucunda
bulgular, cilt yaralanmalarinin tedavisi icin mekanik yon-
tem kullanilarak elde edilen SVF kokteylinin alternatif bir
tedavi olmasini dngdérmektedir.
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OzZET

Amag: Yiksek yadli diyetin (YYD) neden oldugu oksidatif stre-
sin testis fonksiyonlarini olumsuz yonde etkiledigi bilinmektedir.
Zerdecal baharatinin aktif bileseni olan kurkuminin oksidan-anti-
oksidan denge Uzerine olumlu etkileri oldugu gdsterilmistir. Bu
calismanin amaci; YYD birlikte alinan kurkuminin testiste oksi-
dan-antioksidan denge Uzerine olan etkisini incelemektir.

Gere¢ ve Yoéntem: Sprague-Dawley erkek sicanlar dért gruba
ayrilmis ve 16 hafta sireyle beslenmistir. Birinci gruba kalorisinin
%10'unun yagdan karsilandigi normal diyet, ikinci gruba kalo-
risinin %60'inin yagdan karsilandigi YYD, Uglinct gruba YYD'e
kanstiriimis kurkumin (1g/kg yem) ve dérdinci gruba sadece
normal diyet+kurkumin (1g/kg yem) verilmistir. Deney stiresi so-
nunda testis dokusu homojenize edilerek postmitokondriyal ve
mitokondriyal fraksiyonlara ayrilmis; testiste reaktif oksijen tirleri
(ROS) duzeyleri florometrik yéntemle, malondialdehit (MDA) ve
glutatyon (GSH) duzeyleri ile glutatyon peroksidaz (GPx), stipe-
roksit dismitaz (SOD) ve glutatyon transferaz (GST) aktiviteleri
spektrofotometrik yontemlerle dl¢ilmustur.

Bulgular: YYD uygulamasi, testiste postmitokondriyal ve mito-
kondriyal MDA dizeylerini arttirmis; sitozolik GSH duizeylerini
ise azaltmisti. YYD+kurkumin uygulamasi YYD'e bagh artis
gosteren MDA duzeylerini dislrmis; GSH dizeyini ve GST

ABSTRACT

Objective: High fat diet (HFD) induced oxidative stress is known
to adversely affect testicular functions. Curcumin, which is an ac-
tive ingredient of turmeric spice, has been shown to reduce lipid
peroxidation and stimulate cellular antioxidant enzymes. The
aim of this study is to investigate the effect of dietary curcumin
on the testicular oxidant-antioxidant status in rats fed on a HFD.

Material and Method: Male Sprague-Dawley rats were divided
into four groups. Group 1 was fed with a control diet (10% of
total calories from fat). Group 2 was fed with a HFD (60% of total
calories from fat). Groups 3 and 4 received a HFD and a control
diet with curcumin (1g/kg diet; w/w) respectively for 16 weeks.
The testis tissue was homogenized and divided into postmito-
chondrial and mitochondrial fractions and the reactive oxygen
species (ROS) levels were measured with the fluorometric meth-
od. The malondialdehyde (MDA) and glutathione (GSH) levels
and glutathione peroxidase (GPx), superoxide dismutase (SOD)
and glutathione transferase (GST) activities were measured with
spectrophotometric methods.

Results: HFD supplementation increased postmitochondrial
and mitochondrial MDA levels and decreased cytosolic GSH
levels in testis. MDA levels decreased with curcumin supple-
mentation. Moreover, GSH levels and GST activity increased.
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aktivitesini ise arttirmistir. Ancak sadece kurkumin uygulamasi
oksidan-antioksidan gdstergeleri etkilememistir. ROS duzeyleri
ile SOD ve GPx aktiviteleri ise gruplar arasinda anlamli degisim
gostermemistir.

Sonug: Bulgularimiz, YYD ile birlikte alinan kurkuminin testikiler
oksidan-antioksidan dengeyi koruyucu olabilecegdini géstermek-
tedir. Ancak bu etkinin molekiler mekanizmalarinin incelenmesi
icin ileri calismalar yapilmasi gerekmektedir.

Anahtar Kelimeler: Kurkumin, Yiksek Yagl Diyet, Oksidan-

Antioksidan Sistem, Testis

However, curcumin supplementation alone did not affect ox-
idant-antioxidant status. ROS levels, SOD and GPx activities
did not change significantly between the groups.

Conclusion: Our data has shown that curcumin supplementa-
tion with HFD may prevent testicular oxidant damage. However,
further studies are needed to investigate the underlying molec-
ular mechanisms.

Keywords: Curcumin, High Fat-Diet, Oxidant-Antioxidant Sta-
tus, Testis

GiRiS

Yag icerigi yuksek gidalarla beslenme aliskanlidi, ozellikle
teknolojinin yogun kullanildigi ve hazir besin tiketiminin
yayginlastigi modern toplumlarda, oberzite, tip 2 diya-
bet, hipertansiyon gibi bircok metabolik hastalikla iligki-
lendirilmesi nedeniyle dnlem alinmasi gereken bir saglk
sorunudur. Obeziteye bagl artan vicut yag miktarinin
inflamatuvar ve oksidatif yolaklar etkileyerek, sistemik
veya lokal doku hasarina neden olabilecegi bildirilmistir
(1). Obezitenin 6zellikle erkek Greme sistemi Gzerine olan
zararl etkileri, klinik ve deneysel calismalarla gosterilmis-
tir (1,2). Erkeklerde sperm fonksiyonlarini etkileyen bas-
lica faktérlerden biri oksidatif strese bagl olarak sentezi
artan reaktif oksijen tirleridir (ROS). Yuksek yagh diyetle
(YYD) beslenmenin mitokondriyal oksidatif fosforilasyon-
da artisa yol actigi ve buna bagli olarak ROS saliniminin
da arttig bildirilmistir (3). ROS, nétrofil granilositlerinde
bakterinin yok edilmesinde, karacigerde zehirsizlestirme
reaksiyonlarinda ve prostaglandin sentezi gibi bazi fizyo-
lojik streclerde 6nemli gérevler Ustlenmektedir (4). Ancak
ROS Uretiminin normalin Uzerine ¢ikmasinin testikiler
oksidatif strese, DNA hasarina ve sperm membran gecir-
genliginin bozulmasina yol acabilecedi bildirilmistir (5).
Testis ve spermatazoanin ROS ve oksidatif strese karsi cok
duyarli olmasinin baslica nedeninin, sperm hiicre memb-
ranlarinda bulunan ¢cok doymamis yag asitlerinden zengin
lipidlerin peroksidasyonu oldugu bildirilmistir (6). Saglkl
fizyolojik stirecte, testiste artan ROS duzeyleri antioksidan
sistemler ile dengelenmektedir. Antioksidanlar, yeni ROS
sentezini baskiladiklar gibi, asin dizeyde olugsan ROS'u
da ortadan kaldirabilirler (7). Ancak daha énce yapilan ca-
lismalarda, obezite ve yagh diyet kaynakli oksidatif stresin,
testiste antioksidan enzimler olarak gérev yapan glutat-
yon peroksidaz (GPx), glutatyon S-transferaz (GST) ve su-
peroksit dismitaz (SOD) ile glutatyonun (GSH) koruyucu
ve engelleyici etkisine ragmen arttigi bildirilmistir (7,8).

Zerdecal, Curcuma longa (C. Longa) bitkisinin koklerin-
den elde edilen bir baharattir. C. Longa'nin en dnemli
ve aktif bileseni kurkumindir (9). Kurkuminin farmakolojik
etkileri arasinda olan, anti-inflamatuvar, antioksidan ve
antikarsinojenik 6zellikler pekgok calisma tarafindan irde-

lenmistir (10-12). Kurkuminin glg¢li antioksidan etkisinin
hidroksil ve siperoksit radikalleri gibi reaktif oksijen tirle-
rini yok edici etkisine bagli oldugu bildirilmistir (13).

Bu calismada amacimiz, yagli diyetle birlikte alinan kurku-
minin testis dokusunda oksidan-antioksidan denge Uzeri-
ne dlzenleyici bir etkisinin olup olmadigini incelemektir.

GEREC VE YONTEMLER

Calisma protokolii

Bu calismada istanbul Universitesi Deneysel Tip ve Aras-
tirma Enstitisi’'nden saglanan 32 adet 3,5-4 aylik 200-250
g agirhginda Sprague-Dawley erkek sican (istanbul Uni-
versitesi Hayvan Deneyleri Etik Kurulu, karar no: 2013/48
ve 2014/63) kullanildi. Tim deneyler ulusal saglik ensti-
tlleri tarafindan kabul edilen deney hayvanlari bakimi ve
kullanimi ilgili kurallar cercevesinde yapildi. Deney hay-
vanlari 4 gruba ayrild::

1) Kontrol grubu (n=8): Sicanlar kontrol pellet sican
yemi ile beslendi (toplam kalorinin %10unun yagdan kar-
silandigi yem; 3,7 kcal/g yem, TD.06416 Harlan Laborato-
ries, Madison, USA).

2) Yiiksek Yagh Diyet (YYD) grubu (n=8): Sicanlar yag
orani yiiksek yem (toplam kalorinin %60inin yagdan kar-
silandigi yem; 5,1 kcal/g yem, TD.06414 Harlan Laborato-
ries, Madison, USA) ile beslendi.

3) YYD+Kurkumin (YYD+Kur) grubu (n=8): Yagd ora-
ni yiksek yeme, kg basina 1g olacak sekilde kurkumin
(#820354; Merck, Germany) eklendi; kanstirlarak tekrar
pellet haline getirildi ve hazirlanan bu yemle hayvanlar
beslendi.

4) Kurkumin (Kur) grubu (n=8): Kontrol pellet yeme, kg
basina 1g olacak sekilde kurkumin (#820354; Merck, Ger-
many) eklendi; karistirilarak tekrar pellet haline getirildi ve
hazirlanan bu yemle hayvanlar beslendi.

Deney slresi 16 hafta olarak belirlendi. Hayvanlarin bas-
langic ve deney sonundaki agirliklar ve ginlik olarak ye-
dikleri yem miktari kaydedildi. Stre bitiminde, sicanlar, bir
gece a¢ birakildiktan sonra intraperitoneal enjeksiyonla
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verilen Na-pentotal (50 mg/kg i.p) anestezisi altinda kalp-
lerinden kan alinarak sakrifiye edildi. Testis dokusu hizla
cikarildi. Doku homojenati %10'luk(w/v) soguk 0.15 M KCI
icinde hazirlandi. Postmitokondriyal fraksiyon elde etmek
icin homojenatin bir kismi 600xg'de 10dk 4°C’'de santri-
fUj edildi. Sipernatan 10000xg'de 20 dk santriflj edilerek
postmitokondriyal fraksiyon elde edildi. Pellet ise mito-
kondriyal fraksiyonda yapilacak analizler icin ayrldi. Ho-
mojenat ve tim fraksiyonlar deneyler yapilincaya kadar
-80°C'de sakland.

Testiste yapilan biyokimyasal analizler

Doku homojenatlarinda ve mitokondriyal fraksiyon-
larda malondialdehit (MDA) dizeyleri Ohkawa ve ark.
(1979) metodu kullanilarak olcilda (14). Standart olarak
1,1,3,3-tetraetoksipropan kullanildi. GSH dizeyleri doku
homojenatlarinda 412 nm'de 5,5'-ditiobis-(2-nitrobenzo-
at) kullanilarak &l¢tlda (15).

GPx, GST ve SOD antioksidan enzim aktiviteleri post-
mitokondriyal ve mitokondriyal fraksiyonlarda oél¢tlda.
GPx ve GST aktiviteleri sirasiyla kiimenhidroperoksit
ve 1-kloro-2,4-dinitrobenzen substratlan kullanilarak
tayin edildi (16,17). SOD aktivitesi, riboflavin ile duyar-
landinlmis o-dianisidinin fotooksidasyon hizini arttirma
yetenedi olarak ol¢ildi. Mitokondriyal SOD (Mn-SOD)
aktivitesi, deney ortamina 2 mmol/L KCN c¢ozeltisi ek-
lenerek sitozolik SOD'un (Cu-Zn SOD) inhibisyonu ile
tayin edildi (18).

ROS ol¢im metodunun prensibi, dnceki calismalarda
kullanilan fluorometrik deneyin modifikasyonuna dayan-
maktadir (19,20). Floresan olmayan 2,7-diklorofloresein
diasetat (DCFH,-DA) hiicre zarindan gecebilmektedir.
DCFH,-DA hiicre i¢ine girince esterazlar ile asetat grup-
larn koparlmakta ve ROS tarafindan giiclu floresan renk
veren 2,7-diklorofloresein (DCF)'e oksitlenmektedir. Aci-
Ja cikan 2,7-DCFdizeyleri (A gimson: 485 NM, Apigyon: 538
nm) bir mikroplaka florometre ve luminometre (Fluoros-
kan Ascent FL, Thermo Scientific Inc, ABD) kullanilarak &l-
culdu ve sonuclar relatif floresan Unite (RFU)/mg protein
olarak verildi.

Protein konsantrasyonlari, standart olarak sigir serum albi-
mini kullanilarak bisinkoninik asit metodu ile 6l¢tlda (21).

istatistiksel analiz

Istatistik analizler icin SPSS versiyon 21.0 (SPSS, Chicago,
IL, USA) bilgisayar programi kullanildi. Degiskenlerin nor-
mal dagilima uygunlugu gérsel ve analitik yontemlerle in-
celendi. Tum degiskenler medyan+min-maks olarak ifade
edildi. Deney gruplari non parametrik Kruskal Wallis testi
kullanilarak karsilastirildi. p degerinin 0,05'in altinda oldu-
gu durumlarda, gruplar arasi anlamhligi test etmek Gzere
ikiserli karsilagtirmalar icin Mann Whitney U testi kullanil-
di. Korelasyon analizi Spearman testi ile yapildi.

BULGULAR

Tum analizler, 2014/63 sayili .U Hayvan Etik Kurulu kara-
riyla daha dnceki calismamizda (11) kullanilan hayvanlarin
testis dokusunda yapilmistir. Bu nedenle Tablo 1'de veri-
len glinlik yem ve enerji alim degerleri ile viicut agirlik-
lart &nceki calismada kullanilan degerler ile aynidir. Testis
agirliklari Tablo 1'e eklenmistir.

Oksidatif hasarin gdstergesi olarak testis doku homoje-
natlarinda MDA ve ROS, homojenatlarin mitokondriyal
fraksiyonunda ise MDA dizeyleri ol¢ildi. ROS dizeyle-
ri gruplar arasinda anlaml degisim gostermedi (Sekil 1).
Ancak YYD uygulamasi ile artig gosteren doku ve mito-
kondriyal MDA duzeyleri, YYD+Kur alan grupta anlamli
olarak azaldi. Sadece kurkumin alan grupta ise kontrol
grubu ile kargilastinldiginda doku ve mitokondriyal MDA
dizeylerinde degisim gézlenmedi (Sekil 2).

Enzim olmayan antioksidan olarak kabul edilen doku
GSH duzeyleri YYD uygulamasi ile azaldi. Ancak YYD ile
YYD+Kur gruplari kargilastinldiginda, YYD+Kur grubunda
GSH duzeyleri artis gostererek kontrol grubu dizeylerine
yaklasti. Sadece kurkumin alan grupta kontrole gére GSH
dlzeylerinde anlamli degdisim olmadi (Sekil 3).

Antioksidan enzimlerden SOD ve GPx'in postmitokond-
riyal fraksiyonda odlcllen aktivitelerinde gruplar arasinda
farklilik gozlenmedi. GST aktivitesi YYD uygulamasi ile an-

Tablo 1: Calisma gruplarini olusturan sicanlarin giinlik yem tiketimi-enerji alimi ve vicut- testis agirliklan. Degerler

ortalama=SD olarak verilmistir (n=8/grup)

Kontrol
(n=8)
Giinliik yem tiiketimi (g/sican) 15,6+0,27
Giinliik enerji alimi (g/sigan) 57,6+1,01
Baslangic viicut agirligi (g) 255+11
16 hafta sonra viicut agirhg (g) 36114
Testis agirhg (g) 1,60+0,06

YYD YYD+Kur Kur
(n=8) (n=8) (n=8)
12,1+0,48 11,5+0,99 16,1+0,20
61,8+2,45 58,9+5,02 59,5+0,75
25511 249+9 259+12
364+22 357+38 351+25
1,66+0,19 1,62+0,14 1,54+0,07

YYD: Yuksek yagl diyet grubu; Kur: Kurkumin grubu; YYD+Kur: Yiksek yagh diyet ile birlikte kurkumin alan grup
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Sekil 3: Calisma gruplarini olusturan siganlarin testis GSH
dizeyleri. Degerler medyan (min-maks) olarak verilmistir.
Yatay cizgiler medyan degerleri, kutular %50 dagilimi, Ust
cizgiler %75, alt cizgiler ise %25 dagilimi géstermektedir.
Yukar ve asadi dogru olan "T" seklinde c¢izgiler ug
olmayan en dusik ve en yiksek degeri géstermektedir.
(n=8/grup).

YYD: yuksek yagli diyet grubu; Kur: kurkumin grubu;
YYD+Kur: Yiksek yagl diyet ile birlikte kurkumin alan
grup; GSH: glutatyon

Kontrol YYD YYD+Kur Kur

Sekil 1: Calisma gruplarini olusturan sicanlarin testis ROS
duzeyleri. Degerler medyan (min-maks) olarak verilmistir.
Yatay cizgiler medyan degerleri, kutular %50 dagilimi, Gst
cizgiler %75, alt cizgiler ise %25 dagilimi géstermektedir.
Yukari ve asadi dogru olan "T" seklinde cizgiler ug
olmayan en dustk ve en yiksek degeri géstermektedir.
(n=8/grup).

YYD: yiksek yagli diyet grubu; Kur: kurkumin grubu;
YYD+Kur: Yiksek yagh diyet ile birlikte kurkumin alan
grup; ROS: reaktif oksijen tirleri; RFU: relatif floresan
dnite

p<o.01 p<0.01
10,00 [ 11

500 P<0.01 p<0.01
I

8,00
4,00

6,00
3,00

I | B —

,00 00

MDA (nmol/mg protein)
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Kontrol YYD YYD+Kur Kur Kontrol YYD YYD+Kur Kur
Sekil 2: Calisma gruplarini olusturan sicanlarin testis homojenatinda (A) ve mitokondrisinde (B) MDA duzeyleri. Degerler
medyan (min-maks) olarak verilmistir. Yatay cizgiler medyan degerleri, kutular %50 dagilimi, Ust cizgiler %75, alt gizgiler
ise %25 dagilimi gostermektedir. Yukar ve asadi dogru olan "T" seklinde cizgiler u¢ olmayan en disik ve en yiksek
degeri gostermektedir. (n=8/grup).
YYD: yuksek yagdli diyet grubu; Kur: kurkumin grubu; YYD+Kur: Yiksek yagdli diyet ile birlikte kurkumin alan grup; MDA:

Malondialdehit
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lamli dizeyde degismedi. Ancak YYD ile birlikte kurkumin
alan grupta YYD grubu ile kiyaslandiginda GST aktivitesi
artmis bulundu. Sadece kurkumin alan grupta ise kont-
role gdre postmitokondriyal GST aktivitesi degismedi
(Tablo 2). Mitokondriyal antioksidan enzim aktiviteleri ise
YYD ve kurkumin uygulamasindan etkilenmedi (Tablo 3).
Doku MDA ile mitokondriyal MDA diizeyleri arasinda ile-
ri derecede anlamli pozitif korelasyon bulundu (r=0.562,
p=0.001, n=32).

lUzerine olan etkisini incelemektir. Bu konuda daha énce
yapilmig calismalar sinirlidir ve net bir sonuca varabilmek
acisindan yetersizdir.

Bulgulanimiza gore, testis dokusunda postmitokondriyal
ve mitokondriyal fraksiyonlarda yagl beslenmeye bagl
artis gosteren MDA duzeyleri, kurkumin kullanimi ile an-
lamli olarak azalmistir. Sadece kurkumin alan grupta ise
kontrol grubu ile karsilastinldiginda anlamli bir degisiklik

Tablo 2: Postmitokondriyal bakir-cinko stiperoksit dismUtaz, glutatyon peroksidaz ve glutatyon S- transferaz

aktiviteleri. Degerler medyan (min-maks) olarak verilmistir.

Kontrol YYD YYD+Kur Kur

(n=8) (n=8) (n=8) (n=8)

Cu-Zn SOD 16,87 16,04 14,91 14,87
(U/mg prot) (14,09-29,24) (8,93-25,25) (11,18-27,18) (11,76-19,66)

GPx 317,6 286,3 360,1 316,8
(nmol/mg prot) (287,2-348,4) (171,1-387,4) (248,7-576,7) (256,5-394,1)

GST 840,2 815,4 991,02 972,5

(nmol/mg prot) (683,9-981,7)

(520,6-899,7)

(821,0-1182,5) (716,3-4512,6)

YYD grubu ile karsilastirma p=0,003; YYD: Yuksek yagli diyet grubu; Kur: Kurkumin grubu; YYD+Kur: Yuksek yagl diyet ile birlikte kurkumin
alan grup; Cu-Zn SOD: Bakir-cinko stiperoksit dismutaz; GPx; Glutatyon peroksidaz; GST; Glutatyon S-transferaz

Tablo 3: Mitokondriyal Mangan-stiperoksit dismUtaz, glutatyon peroksidaz ve glutatyon S- transferaz aktiviteleri.

Degerler medyan (min-maks) olarak verilmistir

Kontrol YYD YYD+Kur Kur
(n=8) (n=8) (n=8) (n=8)
Mn-SOD 7,63 7,29 6,02 5,98
(U/mg prot) (4,66-9,36) (2,02-9,04) (5,21-8,69) (3,20-13,03)
GPx 70,40 76,05 73,77 70,95
(nmol/mg prot) (30,59-92,54) (62,28-91,86) (61,90-88,65) (53,81-126,64)
GST 480,3 504,9 396,5 463,1

(nmol/mg prot) (380,5-550,6)

(226,6-692,5)

(108,5-586,8) (241,7-710,0)

YYD: yiiksek yagli diyet grubu; Kur: kurkumin grubu; YYD+Kur: Yiksek yagl diyet ile birlikte kurkumin alan grup; Mn-SOD: mangan stiper-

oksit dismutaz; GPx; glutatyon peroksidaz; GST, glutatyon S-transferaz

TARTISMA

Obezite ve yagh diyetle beslenmenin erkek Greme sistemi
Uzerine olan olumsuz etkileri bircok ¢alisma ile gosteril-
mistir (7, 22). Obez kisilerde artis gosteren yag kitlesinin
testis skrotumunda biriktigi ve oksidatif strese yol actigi
bildirilmistir (7). Testis dokusunun ve sperm membranlari-
nin ¢ok doymamis yag asitlerinden zengin icerikte olmasi
erkek Greme sistemini oksidasyona acik hale getirmekte-
dir (6). Membran lipidlerinin oksidatif strese bagdli perok-
sidasyonu sonucu, basta MDA olmak lGzere doku hasarina
yol acan pek¢ok doymamis reaktif aldehit tirevleri olug-
tugu bilinmektedir (23). Bu ¢alismadaki amacimiz, YYD ile
beslenen sicanlarda kurkuminin testikiler oksidatif stres

gorllmemistir. Bu sonug, yagh diyetle uyariimig oksidatif
stresi, kurkuminin basanh bir sekilde baskilayabildigini
gostermektedir. Kurkuminin antioksidan etkisini oksidas-
yonu uyaran transkripsiyon faktérlerini baskilama yoluyla
gerceklestirdigi bildirilmistir (24). In vitro bir ¢alismada
kurkuminin nikleer faktdr kB (NF-kB) aktivasyonunu bas-
kilayarak antioksidan etki gosterdigi bildirilmistir (24).
Baska bir calismada, kurkuminin peroksil olusumunu ve
oksidatif stresi azaltip, antioksidan enzim aktivitesini art-
trdigr bildirilmistir (25). Calismamizda yagh diyet alan
grupta MDA duzeylerinin artip ROS duizeylerinin degis-
memesi, testikiler ROS saliniminin, MDA sentezi ile son-
lanan lipid peroksit olusumuna gére daha az oldugunu
diusundirmektedir. Coklu doymamis yag asidi oraninin
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testiste fazla olmasi, lipid peroksit salinimini arttirarak
MDA duzeylerinin ylkselmesine neden olabilir. Ancak
MDA dizeyindeki bu artis ROS diizeyleri ile iliskili degil-
dir. 2019 yilinda 16 hafta kurkumin ve kapsaisin alan YYD
ile beslenmis sicanlarin testis dokusunda yaptigimiz bir
calismada, YYD grubunda artan MDA duzeyleri, YYD ile
birlikte kurkumin-+kapsaisin alan grupta azalmisti. ROS
dlzeyleri ise degisim gostermemistir (10). Bulgularmiz
daha 6nceki calismamizla uyumludur. Kanter ve ark’larinin
yaptigi baska bir calismada, streptozotosinle uyarilmis di-
yabetik sicanlarin testis dokusunda MDA diizeyleri artmis,
kurkumin alan diyabetik grupta ise azalmistir (22). Zhao ve
ark’larinin yaptigi bir calismada ise, 8 hafta YYD ve sican
vicut kg't bagina 100 mg kurkumin verilen sicanlarin testis
dokusunda YYD ile birlikte artan MDA duzeyleri kurkumin
ile azalmistir (26). Kurkuminin testis dokusunda yagl bes-
lenmeye verdigi koruyucu cevabin uygulanan doz ve slre
ile iliskili oldugu goérilmektedir.

Testis fonksiyonlarinin fizyolojik olarak normal dizeyler-
de surdirilmesi ancak serbest radikal tutucu ve/veya
antioksidan sistemin yeterli olmasi ile mimkindir. GSH
hicresel redoks potansiyelini dizenleyen en énemli an-
tioksidanlardan biridir (27). Deney grubumuzda GSH
dlzeyleri YYD uygulamasi ile azalmistir. Ancak YYD ile
birlikte alinan kurkumin, GSH diizeylerini kontrol grubuna
yakin dizeylere yikselterek streci tersine gevirmistir. Bu-
nunla birlikte sadece kurkumin alan grupta GSH dizeyle-
rinde degisim olmamasi, GSH'in yagl beslenmeye karsi
olusan oksidatif stres ile bas etmekte ne derece dnemli
oldugunu géstermektedir. YYD beslenme modeli olustu-
rulan daha énceki hayvan ¢aligmalarinda, plazma ve doku
GSH dizeylerinde azalma oldugu bildirilmistir (28,29).
Bulgumuz bu calismalarla uyumludur.

Antioksidan savunma sisteminde SOD, GPx ve GST gibi
antioksidan enzim aktiviteleri de dnemlidir. Mitokondriyal
ve postmitokondriyal fraksiyonlarda &l¢tigimiz antiok-
sidan enzim aktivitelerinden sadece postmitokondriyal
GST aktivitesi kurkumin ile artmistir. Bu sonug GST'nin
substrati olan sitozolik GSH dizeylerinin kurkumin ile uya-
rlip artmasina bagl olarak GST aktivitesinin de artmasi
ile agiklanabilir. Testikiler antioksidan enzim aktivitelerini
dlgen calismalarda verilen sonuglar cok degisken ve cesit-
lidir. Gujjala ve ark’larinin yaptigi calismada 90 gin YYD
ve Caralluma fimbriata ile beslenen sicanlarin testis do-
kusunda GSH ve enzim aktivitelerinin arttigi gosterilmistir
(2). 2017'de yapilan farkl bir calismada, YYD ile beslenen
diyabetik sicanlarin testislerinde kurkumin uygulamasi ile
MDA azalmisg; SOD aktivitesi ise artmistir (26). 2019 yilin-
daki calismamizda ise 16 hafta kurkumin ve kapsaisin alan
sicanlarin testis GSH duzeyleri ile SOD, GPx ve GST akti-
vitelerinde degisiklik bulunmamistir (10).

Sonug olarak, 16 hafta streyle YYD ve yem kg'i basina 1g
kurkumin alan sicanlarin testislerinde oksidatif hasar gos-

tergesi olan MDA duzeyleri artmigti. MDA dizeylerinin
mitokondriyal fraksiyonda da artmis olmasi ve sitozolik
MDA duzeyleri ile pozitif korelasyon gdstermesi mito-
kondriyal oksidatif hasarin olustugunu ve bunun sitozolik
oksidan stresle iligkili oldugunu géstermektedir. Oksidatif
hasar, kurkumin uygulamasi ile gerilemis; ancak bu du-
rum antioksidan enzim aktivitelerini etkilememistir. Kur-
kuminin antioksidan sistem Uzerine etkisi GSH dizeylerini
uyarici boyutla sinirli kalmigtir. Kurkuminin oksidatif stresi
baskilayici etkisinin 6zellikle serbest radikal yok edici 6zel-
ligine bagh oldugu bildirilmistir (30). Bu etki testis doku-
sunda oldukga etkili géziikmektedir. Kurkuminin &zellikle
MDA duzeyleri Uzerine etkili olmasi, testiste ylksek mik-
tarda bulunan ¢ok doymamis yag asitlerinin peroksitlere
donlstiminit baskilayici ozelligine bagli olabilecegini
distndirmektedir. Calismamizda testikiler antioksidan
enzim aktivitelerinin kurkuminle dedismemis olmasinin
bir nedeninin de, kurkuminin testiste transkripsiyon fak-
torleri, 6zellikle NF-kB Uzerine baskilayici etki gdsterme-
mis olma ihtimalidir. Bu konuda yapilacak ileri calismalar,
erkek Ureme sisteminde kurkuminin oksidan-antioksidan
sistem Uzerindeki koruyucu etkilerinin molekiler meka-
nizmalarinin belirlenmesinde énemli olacaktir.
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ABSTRACT

Objective: Renal diseases may present with proteinuria, hematu-
ria and pyuria without any symptoms. The aim of the study is to
determine of urinalysis abnormalities by urine dipstick screening
program in healthy school-aged children.

Material and Method: We evaluated results of urine dipstick
tests of 1052 children (541 male, 511 female) between the ages
of 9 and 10. A second urine dipstick test was performed on
those students who had hematuria and/or proteinuria in the
first test.

Results: Abnormality in urine dipstick test was detected in a to-
tal of 137 (13%) children. Sixteen cases had isolated hematuria
(1.5%), 22 cases isolated proteinuria (2.1%) and one case (0.1%)
combined hematuria-proteinuria. In the second evaluation with
the dipstick test, we determined that hematuria persisted only in
8 (0.8%) and proteinuria in 2 cases (0.2%). Additionally, 96 cases
(9.1%) were positive for leucocyte-esterase, and 18 cases (1.7%)
were nitrite positive in the first screening.

Conclusion: Our findings revealed that prevalence of hematuria
and proteinuria was reduced in the second urine dipstick screen-
ing. Therefore, asymptomatic patients with isolated proteinuria
or hematuria should be re-evaluated with a urine dipstick. Our
study suggests that with the help of screening tests in school-
aged children; hematuria, and proteinuria can be determined
and this might be an indication for the asymptomatic period of
a kidney disease.

Keywords: Children, dipstick, hematuria, proteinuria, screening,
urinalysis

OZET

Amag: Renal hastaliklar herhangi bir semptoma neden olmadan
hematlri ve proteiniri ile ortaya cikabilirler. Calismamizin amaci
saglikli, okul cagindaki cocuklarda idrar analizi anormalliklerinin
idrar dipstick testi ile degerlendirilmesidir.

Gereg ve Yontem: Yaslari 9-10 araliginda olan 1052 (541, erkek,
511 kiz) cocugun idrar dipstick test sonuclari degerlendirildi. ilk
idrar analizinde anormallik tespit edilen ¢cocuklarda kalici hema-
tUri ve proteinUrinin dederlendirilmesi icin ikinci bir idrar dipsiti-
ck testi yapildi.

Bulgular: Anormal idrar dipstick test sonucu 137 (%13) hastada
tespit edildi. On alti (%1,5) ¢ocukta izole hematuri, 22 (%2,1)
cocukta izole proteindri ve bir (%0,1) cocukta kombine hema-
turia ve proteinuri tespit edildi. ikinci idrar dipsitick testinde
hematlrinin yanlizca 8 ¢ocukta (%0,8) ve proteinurinin 2 (%0,2)
cocukta persiste ettigi gortldi. Ayrica ilk idrar analizinde 96
(%9,1) cocukta |6kosit esteraz pozitifligi, 18 (%1,7) cocukta nitrit
pozitifligi, 10 (%0,95) cocukta hem |5kosit esteraz hem de nitrit
pozitifligi tespit edildi.

Sonug: Calismamizin sonuglarinda ikinci bir idrar analizi yapildi-
ginda hematuri ve proteintri sikhginin distigd gortlmuistir. Bu
nedenle izole hematiri ya da proteinlri saptanan asemptomatik
hastalar ikinci bir idrar analizi ile yeniden degderlendiriimelidir.
Calismamizin sonuglar okul ¢adr cocuklarinda dipstick tarama
testi ile hematiri ve proteiniri tespit edilebilecegini ve bu du-
rum bobrek hastaliklarinin asemptomatik déneminin bulgusu
olabilecegini gdstermektedir.

Anahtar Kelimeler: Cocuk, dipstick, hematuri, proteiniri, tara-
ma, idrar analizi
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INTRODUCTION

Renal diseases may present with proteinuria, hematuria
and pyuria and patients may not show any symptoms (1).
Therefore, diagnosis and treatment might be delayed for
such patients. Diagnosis of kidney diseases by routine
urine screening programs before the symptomatic peri-
od may prevent or delay the progression of chronic kid-
ney diseases (CKD) to end-stage renal disease (ESRD) (2-
4). The urine dipstick test is the most common, practical
and sensitive screening method for the early diagnosis of
a kidney disease by determining erythrocyte, leukocyte,
nitrite and protein in urine (1, 5, 6). Additionally, urine pH
and specific gravity evaluation by urine dipstick test pro-
vide information about the status of hydration and nutri-
tional habits of children.

Isolated proteinuria or hematuria is often transient and
indicates mostly an underlying benign disorder. However,
when albuminuria, and urine sediment abnormalities per-
sist more than 3 months, patients are accepted as CKD
according to the KDIGO guideline (7). Therefore, the
children with persistent proteinuria or hematuria must be
evaluated further and followed in case of progression to
CKD. To determine and evaluate hematuria and protei-
nuria, the urine dipstick test is an inexpensive and prac-
tical tool to use.

The aim of the study was to screen healthy school aged
children by urine dipstick test to determine proteinuria
and hematuria, and thereby determine the prevalence of
the patients who are at risk of progression to CKD.

MATERIAL AND METHOD

Between December 2016 and January 2017, 1052 stu-
dents in 4" and 5" grades of 7 schools in Istanbul were
enrolled in the study. This study was approved by the lo-
cal ethical committee (No: 2016/1341) and written infor-
med consent was obtained from the children’s parents.
Non-voluntary children (despite parental approval) and
children with any acute and chronic disorder during the
study were excluded from the study.

At least 2 ml of urine were obtained for urinalysis by
urine dipstick test. Urinalysis was performed within
0.5-1 min after urine collection in a mobile laboratory.

Urine pH, specific gravity, protein, hemoglobin, gluco-
se, ketone, acetone, bilirubin, urobilinogen, nitrite and
leucocyte were determined by immersion method in
urine with urine dipstick test (URIT 11G brand). Within
one month, a second urinalysis with the same procedu-
re was performed in children who had hematuria and/
or proteinuria according to the first urinalysis. Written
information was given to the parents of the children
who had abnormal urinalysis during the first and se-
cond test, and recommended to apply to outpatient
clinic for the further evaluation.

Statistical calculations were performed with IBM SPSS
Statistics for Windows, Version 24.0. Armonk, NY: IBM
Corp. Besides standard descriptive statistical calculations
(mean, standard deviation, median, and IQR), the chi-squ-
are test was used for comparisons of qualitative variables.
Statistical significance level was established at p<0.05.

RESULTS

The gender distribution and grade of children were given
in Table 1.

First urinalysis results

Urine abnormalities were detected in 137 (13%) children
according to the first urinalysis results. Hematuria was
detected in 16 (1.5%), proteinuria in 22 (2.1%), leukocy-
te esterase positivity in 96 (2.1%), nitrite positivity in 18
(1.7%), ketone bodies in 1 (0.1%) of the children. Urine
abnormality was higher in the 5" grade children than the
4 grade children (16.3% vs 13.9%, respectively).

The hematuria and proteinuria prevalence according to
gender and grade of children were given in Table 2. The-
re was no difference between males and females in terms

Table 1: The distribution of gender and grade of
children

Gender
Female n (%) Male n (%)
1052 (100%) 511 (51.4%) 541(48.6%)
835(79.4%) 423 (40.2%) 412 (39.2%)
217 (20.6 %) 118 (11.2%) 99 (9.4%)

Total n (%)

4* grade
5t grade

Table 2: Prevalance of hematuria and proteinuria in the first and second urine dipstick screening

First dipstick screening

Second dipstick screening

Female n (%) Male n (%) P* Female n (%) Male n (%)
Isolated proteinuria 11 (1.0) 11 (1.0) 0.163 0 2(0.2)
Isolated hematuria 14(1.3) 2(0.2) 0.825 7(0.7) 1(0.1)
Combined hematuria and proteinuria 1(0.1) 0 0 0
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of isolated proteinuria and hematuria (p=0.163, p=0.825,
respectively, Table 2). Combined hematuria and protei-
nuria was detected only in a 4" grade girl (0.1%).

All children with leukocyte esterase and nitrite positivity
were female. Ten (0.95%) children had both leukocyte es-
terase and nitrite positivity.

Urine specific gravity of the children ranged from 1010-
1030. There were no children who had hypostenuric urine
(<1010). Isostenuric urine (specific gravity: 1010-1020) was
detected in 30.8% of the cases and hyperstenuric urine
(specific gravity: >1020) was detected in 69.2% of the ca-
ses (Figure 1).

Urine pH of the children was ranged between 5-5.5. Eight
(0.8%) children had alkaline urine.

Second urinalysis results

A second urine dipstick test was performed to determine
the prevalence of persistent hematuria and proteinuria
in the study subjects. Urinary abnormality was detected
in only 12 children (1.14%) in the second urinalysis by uri-
ne dipstick test. Proteinuria was detected only in 2 (9.1%)
boys among 22 children with proteinuria on the initial sc-
reening. The persistent proteinuria prevalence was 0.2%.
Hematuria was detected in 8 (50%) children (7 female, 1
male) among 16 children with hematuria on the initial sc-
reening. The persistent hematuria prevalence was 0.8%.
The second urine dipstick test was normal in the patient
with combined hematuria and proteinuria according to
the first urine dipstick test.

DISCUSSION

The urine dipstick test is a non-invasive, useful, inex-
pensive diagnostic tool which provides important clues
of kidney as well as other organ disorders. It has been

1015 iﬁ
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<1010
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Figure 1: Distribution of specific gravity of urine.

considered that urinalysis is an important method for the
early detection of kidney diseases since they may be as-
ymptomatic in the early period. However, the necessity
of routine urinalysis screening is still controversial. Until
2007, the American Academy of Pediatrics (AAP) recom-
mended routine urine analysis even in healthy children
(8). However, the AAP published in 2007 that the routine
dipstick urinalysis is only recommended in children at hi-
gher risk for CKD (8).

Hematuria and proteinuria can be easily detected by uri-
nalysis and can occur due to a variety of disorders. Hema-
turia or proteinuria can appear as an incidental finding.
One of the most powerful predictors of impaired renal
function is the degree of proteinuria (9-11). Proteinuria
screening may be a better indicator in determining the
risk of developing chronic renal failure than the screening
of reduced renal function (1, 12).

Prevalence of hematuria and proteinuria were demonst-
rated between 1.3-13.3 and 0.23-8.7% in different regions
of our country (13-17). In our study, we demonstrated a
prevalence of hematuria and proteinuria of 1.5%, 2.1%
respectively in the first urine dipstick screening testing.
However, this prevalence was significantly reduced in the
second screening as 0.8% for hematuria and 0.2% for pro-
teinuria. These rates were lower than the other previous
studies conducted in our country (13-17). Our study su-
ggests that asymptomatic patients with isolated protei-
nuria or hematuria should be re-evaluated to determine
whether this condition is transient or not. Therefore, a
school urine dipstick screening program should be con-
ducted by two steps, and also asymptomatic children
with urinary abnormalities should have a second dipstick
testing. Children with persistent proteinuria or hematuria
in the second urine dipstick test should be referred to
secondary or tertiary centers.

The school urinary screening programs have been per-
formed in several countries, especially in Asian count-
ries due to higher prevalence of glomerulonephritis (5,
10, 18, 19). Japan was the first country to introduce a
national urine screening program in school age child-
ren (20). The prevalence of hematuria and proteinuria
was 0.54% and 0.08%, and the annual incidence of
hematuria, proteinuria and combined hematuria and
proteinuria in Japan was found to be 0.19%, 0.03% and
0.02% respectively in children aged 6-10 (21, 22). It has
been stated that the school urinary screening program
reduced the number of ESRD due to glomeruloneph-
ritis and also increased the age of patients with ESRD
(23). In our study, we demonstrated a higher prevalence
of hematuria and proteinuria than the Japanese popu-
lation, even in the second screening. These results su-
ggest that a school urine dipstick screening program
may be useful for our country as it is in Japan. In our
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country, the most common cause of end-stage renal
disease is CAKUT and the second is glomeruloneph-
ritis in children (24). Proteinuria and hematuria can be
detected in children with aforementioned renal disease
in the asymptomatic period by urine dipstick screening
program. Hereby, preventive treatments for progressi-
on to ESRD can be provided for these children in the
early period.

The hematuria and proteinuria prevalence ranged betwe-
en 0.02-2.3 and 0.12-1.85 according to urinary screening
programs conducted in different countries (10, 26-28).
The underlying pathology among these children with
persistent hematuria was glomerular origin in 22.5-52.3%
of children according to further evaluation for these
children (10, 11, 27, 28). After introducing the school urine
dipstick screening program, the incidence of CKD due to
focal segmental glomerulosclerosis and systemic lupus
erythematosus was decreased in Taiwan (2). Additionally,
the number of cases who started dialysis was decreased
in five years with the school screening program (2). Ge-
netic renal disorders such as genetic FSGS, which can be
insidious, are relatively common in our country due to
consanguineous marriages. With the school urinary scre-
ening program, these patients will be recognized earlier
and the early interventions may delay the progression of
CKD to ESRD.

Hyperstenuric urine was demonstrated in 69.2% of child-
ren in the present study. These results suggest that scho-
ol aged children do not consume enough water. Howe-
ver, this result may be an indirect consequence of poor
hygiene in the school lavatory. Especially girls tend to re-
fuse urination in school, and they reduce water intake to
avoid using the school lavatory (29). Our results suggest
that children should be encouraged to drink more water
in terms of kidney health, and free access to clean toilets
should be provided. Thus, the incidence of stone disea-
ses and voiding dysfunction will be reduced.

Our study had some limitations. Although, the present
study was conducted in the province with largest and
most cosmopolite population in our country, it may not
reflect the entire population. Further evaluation and
long-term follow-up of the patients with urinary abnor-
malities were not evaluated.

The medical, social and economic burden of CKD has
been increasing day by day in the whole world. There-
fore, national disease management models should be
developed to prevent diseases and the progression of
diseases, and to build strategies for early diagnosis and
treatment. As in our country and some other countries,
well-child care visits can be ignored and disregarded
by the parents, especially in school aged children. The-
refore, urinary screenings may be a necessary strategy

and may be included in our national disease manage-
ment program. For preventing CKD and for disease
management, each country should determine their own
strategies. We suggest that urinary screening by urine
dipstick test in school aged children is necessary to
increase awareness, protect kidney health and reduce
the incidence of renal disease for our country. Necessity
may be delineated more comprehensively by the intro-
ducing a national urine dipstick screening program in
school aged children. Additionally, school urine dipstick
screening programs should be organized in a two step
manner for excluding the transient causes of hematuria
and proteinuria and to avoid unnecessary medical tes-
ting of the children.
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ABSTRACT

Objective: Cancer has been one of the most critical health prob-
lems during the past decades which requires serious consider-
ation, especially in developing countries.

Methods: 80 parents of children with different types of cancers
were studied via both questionnaire and person-to-person inter-
views after declaring their informed consent.

Results: The highest delay in patients’ initial referral was due
to the following factors: lack of attention or ignoring the first
symptoms, delay in referring to the physician, low economic sta-
tus and even lack of family support for the patient. In addition,
visiting several doctors after the initial diagnosis, uncertainty
about the first proposed method, and the high cost of treatment
can be mentioned as the main causes of delays in the start of
treatment.

Conclusion: Education plays an important role in identifying the
signs of cancer. In addition, proper relationship and cooperation
between the health system and physicians as well as provision
of adequate information to patients could lead to the long-term
cooperation of these patients in continuing their treatment.

Keywords: Cancer, delay in referral, children, delay in diagnosis,
delay in treatment

OZET

Amag: Kanser, son yillarda, ozellikle gelismekte olan Ulkelerde,
ciddi dikkat gerektiren en kritik saglik sorunlarindan biri olmus-
tur.

Yéntem: Farkli kanser tirlerine sahip cocuklarin 80 ebeveyni ay-
dinlatilmis onamlar alindiktan sonra hem anket hem de bire bir
gbrisme yoluyla incelenmistir.

Bulgular: Hastalarin ilk sevkindeki gecikmeler, asagidaki faktor-
lerden kaynaklanmaktadir: dikkat eksikligi veya ilk semptomlari
gormezden gelme, doktora basvurmada gecikme, disik eko-
nomik durum ve hatta hasta icin aile destedi eksikligi. Ek olarak,
ilk tanidan sonra farkl doktorlara bagvurmak, énerilen ilk yéntem
hakkinda belirsizlik ve yiksek tedavi maliyeti, tedavinin baslangi-
cindaki gecikmelerin ana nedenleri olarak gosterilebilir.

Sonug: Egitim, kanser belirtilerini anlamada 6nemli bir rol oy-
namaktadir. Buna ek olarak, sagdlik sistemi ve doktorlar arasinda
iliski ve isbirligi ile hastalara yeterli bilgi saglanmasi, bu hastalarin
tedavilerini strdirmede &nemli faktorler olarak gérinmektedir.

Anahtar Kelimeler: Kanser, sevkte gecikme, cocuk, tanida ge-
cikme, tedavide gecikme
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INTRODUCTION

Since the diagnosis and treatment of this disease in its
early stages can reduce the related mortality rates and
complications, and tangibly reduce the costs, this study
attempts to investigate the factors affecting the patients’
initial delay in referring to physicians and then proposes
some solutions to tackle this problem and reduce its re-
sultant impact.

Cancer can be defined as the “uncontrollable growth of
cells” and it is recognized as a major problem in human
societies. It causes the highest mortality rate after heart
disease (1). It was Hippocrates (460-370 BC), the Greek
physician who used the term “carsino” for the first time to
refer to this disease. Later, Celsus (50-28 BC) changed it to
“cancer”, which means “Scorpion” in the Latin and since
then the term cancer has been used to date (2).

Initially, cancer was identified as a problem for the health
systems of developed countries; however, in the last de-
cades; 1975 to 2012, its rate has been also increasing in
developing countries.

Cancer prevalence rates have increased in all age ranges
by 0.6% per year. In contrast, death rates have dropped
constantly, from 6.5 in 1970 to 2.4 in 2012, per 100,000
population (1). For example, the percentage of patients
with breast cancer increased from 75% in 1977 to 90% in
2009 (3).

The high rates of mortality, economic and psychological
consequences as well as the disabilities created by cancer
impose a huge cost on the health system of every society.
This has motivated the conducting of a plethora of stud-
ies for the rapid diagnosis of cancer in its early stages for
effective treatment (4, 5). With advances in screening, the
diagnosis of cancers in their early stages has been made
possible. Therefore, many patients can enjoy a good qual-
ity of life today because this disease can be diagnosed
and treated in early stages (6).

The delay in diagnosis mainly hinges upon two different
components:

1. Inattention to the illness symptoms and the patient’s
delay in referring to a physician (the factors related to
the patient).

2. The physician’s delay in the initial definitive diagnosis
of the disease, which includes the inattention of some
physicians to the initial and non-specific symptoms
related to cancer, and it is sometimes due to the de-
ceptive and inertial nature of some types of cancers in
the early stages (the factors related to the health care
system) (7, 8). Delay in the diagnosis of cancer leads to
an unrealistic incidence in the rate of cancer.

We know that strategic health plans are based on this in-
formation and will be influenced by them. These causes
lead to the delay in the initiation of early effective treat-
ment, the increased relapse of the disease, no response to
treatment and long-term increase of mortality. The present
study tried to distinguish the causes of delay in initial refer-
ral, diagnosis and onset of treatment. In this way, we can
identify the local factors and take a step forward regarding
the achievement of the goals set by the World Health Or-
ganization in 2014, which emphasizes the early diagnosis
with the start of education and training in schools and the
implementation of an early perfect treatment plan (8). Par-
ticularly, this issue bears high importance in Iran which is
currently dealing with a rise in cancer incidents.

METHODS

In the present study, the participants were selected within
one year, from 2015 to 2016, through person-to-person
interviews with parents of the patients in the children
age group. A total of 93 patients were examined consec-
utively. The children were divided into two groups, i.e.
patients above 7 years of age and 7 years old and below.
From all patients, 58 were male and 22 were female with
a mean age of 5.93+3.25 years old. Graphical abstract is
shown in (Figure 1).

The criterion for the inclusion of participants into the study
was cancer development for children who had referred to
or had been asked to refer to the Children’s Hospital of
Tabriz for the first time for the diagnosis of cancer or the
beginning of treatment.

The patients who were not willing to be interviewed or the
ones who had gone through some part of the diagnosis
and treatment process in another country were eliminated
from participation in this study. The data were collected
through questionnaires, which were completed through
interviews by the researchers. Those parents who did not
provide the researchers with accurate information or opt-
ed out of the interview were also excluded from the study.

In this study, each of the delayed referrals, delayed di-
agnoses, and delayed treatments were identified via the
following definitions. Delay in Referring: a delay of more
than 30 days from the emergence of symptoms up to the
visit to the physician. Delay in diagnosis: a delay of more
than 30 days from the first visit to the physician to diagno-
sis. Delay in treatment: a delay of more than 14 days from
diagnosis to treatment.

Statistical analysis

Normality of data was calculated by Kolmogorov-Smirn-
ov test and expressed by mean and standard deviation
in tables. Non-normal variables were implied as median
(max & min). The causes of delays difference between 2
groups; with delay and without delay were assessed by
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independent sample T-test. P-values less than 0.05 were
considered statistically significant. All statistical analyses
were done using the Statistical package for the Social Sci-
ences (SPSS), version 16.0 (SPSS Inc, Chicago, IL, USA).

Ethical considerations

The theme of the study was described to all the patients’
parents or patients in simple language and the question-
naires with written informed consent were completed with
them. The participants were assured that their information
would be treated as confidential, would be protected at
all research stages, and dissemination of the results would
be conducted in an anonymous manner.

RESULTS

From among 93 patients under study, 13 patients were ex-
cluded from the study due to their non-compliance with
the inclusion criteria and, thereby, a total of 80 patients
were finally evaluated. Table 1 shows the information
about the number of patients in each delay group.

Causes of delay in the initial referral

In total, a delay of more than one month from the first
referral was observed in 5% of the patients. In this study,
the relationship of this delay with age, gender, location
of residence, occupation, and education of parents was
assessed and the following results were obtained:

The relationship between patients’ gender and delay
in the initial referral
There was no significant correlation (p>0.05) in different
groups. Table 2 demonstrates the correlation between
gender by each delay.

Table 1. Number of patients in each of delay groups

The relationship between parents’ occupation and de-
lay in the initial referral

In this group, similarly, no significant relationship was
found; thus, it can be concluded that there was no sig-
nificant difference between different occupation groups
(p>0.05). Table 3 represents the relevance of parent'’s oc-
cupation and each delay.

The relationship between education level of parents
and delay in the initial referral

Parents with elementary education referred to the physi-
cian with significantly further delays (p=0.037) in compari-
son with other educational groups. On the contrary, those
with secondary and higher education had the lowest de-
lay. Table 4 shows the relation of parents’ education and
types of delay groups.

The relationship between children’s age and delay in
the initial referral

The patients were divided into two age groups, i.e. pa-
tients above 7 years of age, and patients below 7 years
of age (based on school age of onset), however there
was no significant difference in any of the groups. Table 5
demonstrates the relationship between age range of chil-
dren and each delay.

The relationship between residence location and de-
lay in the initial referral

Regarding the residence location of patients, there was no
significant difference between urban and rural residents
in referring to the physician, diagnosis, and treatment of
cancer. Table 6 displays the relation between distance of
residence and variety of delays.

Type of delay Number of patients < 30 days > 30 days
Delayed referral 80 71 9
Delayed diagnosis 80 60 20
<14 days > 14 days
Delayed treatment 80 71 9
Table 2. Correlation between gender and delay groups
Type of delay Gender < 30 days > 30 days
Delayed referral Male 51
Female 20
Delayed diagnosis Male 42 16
Female 18
< 14 days > 14 days
Delayed treatment Male 53
Female 18
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Table 3. Relevance of parent’s occupation and length of delay

Parent's work
Mother
Employee

Type of delay

Delayed referral

Farmer
House wife
Father
Employee
Farmer
Businessman
Unemployed
Mother
Employee

Delayed diagnosis

Farmer
House wife
Father
Employee
Farmer
Businessman

Unemployed

Mother
Employee

Delayed treatment

Farmer
House wife
Father
Employee
Farmer
Businessman

Unemployed

< 30 days > 30 days

5 B
13 -
60 2
14 -
42 5
16 1
1 1
5 B}
12

59 3
12 2
35 12
15 2
2 B,

<14 days > 14 days

5 N
12 1
59 3
14 -
42 5
17 -
2 B,

Effective factors in delay in the first visit to the phy-
sician

About 5% of the patients had a delay of more than one
month before the first visit to the physician.

Causes of delayed diagnosis

A large number of factors are at play in this regard. Here,
the patients’ demographic characteristics were evaluated
where delayed diagnosis was not significantly correlated
with patients’ age and gender nor parents’ occupation.

Causes of delayed onset of treatment
Generally, 3.7% of the children had a delay of more than a
month regarding the beginning of treatment.

In this study, the reasons that led to delay in the beginning
of treatment include:

Visiting several physicians after the final diagnosis
From among 18 patients who had a delay of more than 16
days in the beginning of treatment, 77.7% of them had re-
ferred to two or more physicians after the final diagnosis;
therefore, these patients had significant delays in regard
to the beginning of treatment.

Use of witchcraft, bets and casting of spells as a meth-
od of treatment

The parents of 88.8% of the children had used this meth-
od for recovery, but only 7.8% of the parents mentioned
the use of witchcraft as the reason for delay in regard to



) Causes of delay in referral and diagnosis in cancer
Istanbul Tip Fakiltesi Dergisi ® J Ist Faculty Med 2020;83(3):259-66

Table 4. Relation parent’s education and kinds of delay groups

Type of delay Parent’s education < 30 days > 30 days
Delayed referral Mother
llliterate 32 7
Diploma 18 1
Academic 21 1
Father
llliterate 37
Diploma 15
Academic 19
Delayed diagnosis Mother
llliterate 28 "
Diploma 14
Academic 18
Father
llliterate 31
Diploma 14
Academic 15
<14 days > 14 days
Delayed treatment Mother
llliterate 37
Diploma 13
Academic 21 1
Father
llliterate 37
Diploma 14
Academic 20 1

Table 5. children age range and length of delay

Type of delay Age < 30 days > 30 days
Delayed referral <7 years 41
7 years < 30
Delayed diagnosis <7 years 32 14
7 years < 28
<14 days > 14 days
Delayed treatment <7 years 40
7 years < 31

the beginning of treatment. Most of them did not refer  be treated with medical and surgical procedures and this
to witchcraft as a method for the treatment of cancer; in referral continued after the start of treatment, but it did
fact, they mentioned witchcraft as a complementary treat- not have any preventive power in the continuation of the
ment of cancer. They acknowledged that cancer should  treatment.
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Table 6. Relation between distance of residence and variety of delays

Type of delay Distance < 30 days > 30 days
Delayed referral Urban 29 2
Rural 42 7
Delayed diagnosis Urban 27 4
Rural 33 16
<14 days > 14 days
Delayed treatment Urban 30 1
Rural 41 8
Table 7. In comparison with kinds of all delays and factors influencing on delays
Age Gender Mother Father distance Mother Father
work work education  education
Delay refer 917 1.000 1.000 410 470 R=-.191 R=+.054
.090 637
Delay diagnosis 650 .389 311 450 .048 R=-.094 R=+.060
408 .596
Delay treatment .337 250 1.000 .097 143 R=+.043 R=+.006
707 955

p<0.05 is significant, R= Pearson's correlation that can range from -1 to 1

Denial of reality

It was revealed that there is no significant relationship be-
tween the normal process of psychological reactions to
the acceptance of the disease and delay in the onset of
treatment.

Mistrust in the treatment

From among the patients who had a delay in the begin-
ning of the treatment, 33.3% of them referred to this fac-
tor as the reason for their delay; thus, a long time was
spent on searching for other methods to treat the disease.

It should be mentioned that the parents were asked
about the distance of the route, their psychological prob-
lems after being informed of the cancer diagnosis, high
cost of treatment and the reaction of relatives as the pos-
sible reasons for delayed treatment. However, they did
not mention any of these factors as the ones that might
have led to the delay in their referral or in the beginning
of treatment, but they found these factors a major cause
of continued treatment.

Decision to discontinue treatment

In response to the question of whether or not the parents
decided to discontinue treatment 25% of children stated
that they had made such a decision at least once, 68%
referred to despair of recovery and treatment-related side
effects as the reasons, 23% referred to economic factors,

and 9% referred to other factors, such as family problems
and lack of family support as the causes of delay.

A comparison of the kinds of delays and factors influenc-
ing delays is illustrated in Table 7.

DISCUSSION

With the increase of human longevity and the change of
environmental conditions, the improvement of cancer
diagnostic methods has witnessed an increasing trend,
especially in developing countries where there is a low-
er quality of environmental factors, food safety, health,
and living conditions. However, advances in diagnostic
methods have contributed to the identification of cancer
patients and this along with the betterment of treatment
methods has brought a higher degree of hope for the
treatment and increased quality of life in these patients.
Since the quick and timely diagnosis has a very important
role in the treatment process of cancer, this study sought
to evaluate the amounts of the aforementioned delays
from the incidence of the first symptoms and to deter-
mine the causes of these three types of delays so that ba-
sic strategies would be presented with the aim of reduc-
ing patients’ delay in referral, diagnosis, and treatment.

In the present study, no relationship was found between
children’s age and delay in referring to the physician;
however, a similar study was carried out in Nigeria in 2015
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where the results represented the existence of a negative
significant correlation between children’s age and the de-
lay in diagnosis. In another study which was conducted in
South Africa in 2010 by Dr. Stefan’s team, a delay in initial
referral was found to hold no significant association with
age, gender, and ethnicity (9, 10). Similar results with the
current findings were also obtained in terms of gender
that may lead to the conclusion that most parents did not
discriminate between their children in this regard despite
the culture of gender discrimination in most societies.

Few studies have been conducted on the role of parents’
education and knowledge, especially on children; how-
ever, Dr. Stephen also reported similar results (9). In con-
trast, various studies have been conducted on the overall
role of education in diagnosis and treatment at various
age groups and the majority of these studies have lent
support to the positive effect of education, training, and
knowledge in this area (8, 11).

In relation to the difference between urban and rural ar-
eas in terms of the initial referral and onset of treatment,
Bain and Campbell conducted a study in 2000 at Oxford
University and reported that rural patients are less hopeful
about treatment and they start their treatment later un-
der the belief that they are faced with more obstacles in
receiving intensive care (12). In the same way, a study was
undertaken on 200 women with breast cancer at Tehran
University in 2005 and residence in rural areas was referred
to as the cause of delay in initial referral (13).

In comparison with the result of the present study which
was carried out a decade later and due to the non-signif-
icance of distance from treatment centers as one of the
causes of delay in referral, it can be argued that the expan-
sion of health centers, establishment of family doctors even
in the most remote rural areas, and a referral system have
played an effectively positive role in this domain. In fact,
these patients mentioned other factors, such as referral to
multiple physicians after the final diagnosis, denial of real-
ity, lack of confidence in the treatment method, and high
costs of treatment as the reasons for their delays. Accord-
ing to the research findings and considering the culture of
our country, spells and casting spells are not regarded as an
acceptable treatment method for cancer. In fact, patients
stated other applications for making spells and have ac-
knowledged that cancer should be treated with medical
and surgical methods. However, they emphasized the posi-
tive impact on their spirit and psyche of using spells (14, 15).

In a systematic study which was conducted in 2015, the
following four factors were identified as the most import-
ant causes of delays in referral and seeking treatment:
care-giving barriers, coordination of the health system
with patients, the type of communication, the interactions
of the care-giving system with patients, and patients’ per-
sonal values and relationships (16).

CONCLUSION

In the population of the present study, such characteristics
as age, gender, occupation, and rural residence did not
cause any delay in referring to the physician, but other
factors, including the assignment of no importance to the
primary symptoms and/or the serious consideration of
these symptoms, habitual delay in referring to the physi-
cian, low level of economic status, lack of family support
for the patient, and family problems were found to be the
main reasons for such delays.

SUGGESTIONS

According to the research results, the following sugges-
tions are recommended:

1) Necessary training and education should be taken
more seriously to familiarize the public, especially
school students and university students, with the warn-
ing signs of cancer.

LS

Patients and their families who have undergone men-
tal problems after the diagnosis and try to deny reality
should be helped immediately to improve this situa-
tion through psychoanalysis and social work services.

w

If the physician and the treatment system provide the
patients and their relatives with necessary information
and assurance regarding diagnostic methods and
treatment procedures, patients can spend time on the
treatment rather than on visiting several doctors.

4) The poor and low-income strata should be financially
supported and their insurance situation should be im-
proved.

o

Convincing the patients about the side effects of treat-
ment will cause them not to think of stopping the con-
tinuity of treatment nor to think of treatment discontin-
uation immediately after relative recovery.

&

Early diagnosis of cancer is important for preventing
the rising death rate from cancer. In order to improve
this situation, it requires a timely visit to the physician,
timely diagnosis of the disease, and the improvement
of treatment methods.
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ABSTRACT

Objective: Complicated by nosocomial infections and wide
spectrum antibiotherapy, combat related injuries (CRI) are asso-
ciated with resistant gram-negative microorganisms, especially
at the later stage. The aim of this study is to retrospectively
investigate demographic, clinical and microbiologic character-
istics of 45 CRI patients transferred from Libya and hospitalized
in a private clinic.

Material and Method: Surveillance cultures (nasal, rectal,
wound swabs, trakeal aspirates, urine and blood cultures) were
obtained and isolated bacteria and their antibiotic susceptibil-
ity were identified using VITEK® 2 system (bioMérieux, Marcy
|'Etoile, France).

Results: The median age of 45 patients (44 [97.8%] male) was
30.7£12.9 years. The majority of the injuries were due to fire-
arms (66.7%) and 22 (48.9%) patients were injured on the low-
er extremities. Open bone fractures were present in 30 (66.6%)
patients. Primary wound site infection was present in 28 (62.2%)
patients. Surveillance cultures revealed 40 microorganisms from
the samples of 29 patients, which were gram-negative rods in 22
(55%), gram-positive cocci in 17 (42.5%) and fungus in 1 (2.5%)
patients). Of the 40 isolated microorganisms, 13 (32.5%) were
non-resistant, 10 (22.2%) were MDR, and 13 (28.9%) were XDR.
None of the patients died in the study period.

Conclusion: Despite the limited number of cases, this study
presents the characteristics of the Libyan combat victims treated
by a multidisciplinary team at a single center. Surveillance cul-
tures revealed many victims to be infected or colonised by MDR/
XDR bacteria. Early surgical wound debridement, early initiation

OZET

Amag: Savas yaralanmalarinda gelisen yara yeri enfeksiyonlarin-
da; ge¢ dénemde nozokomiyal bulas ve empirik uygulanan ge-
nis spektrumlu antibiyoterapiler nedeniyle direncli gram negatif
mikroorganizmalar sorumlu etken olarak karsimiza ¢ikmaktadir.
Calismamizda Libya'dan hastanemize transfer edilen 45 sivil
savas yaralanmali olgunun demografik, klinik ve mikrobiyolojik
ozelliklerinin retrospektif olarak arastirlmasi amaglanmistir.

Gereg ve Yéntem: Direngli bakteri kolonizasyonlarini saptamak
amaci ile strveyans kiltlrleri (burun, rektal, idrar, yara, endot-
rakeal aspirat, kan kiltir() alinmis ve treyen mikroorganizmalar
ve antibiyotik duyarliliklari VITEK® 2 (bioMérieux, Marcy I'Etoile,
Fransa) otomatize sistemi ile tanimlanmistir.

Bulgular: Toplam 45 hastanin ortalama yasi 30,7+12,9 olup, 44'G
(%97,8) erkekti. Yaralanmalarin ¢ogunlugu (%66,7) atesli silah
yaralanmasiydi ve 22'si (%48,9) alt ekstremitedeydi. Hastalarin
30'unda (%66) acik kemik kingi ve 28'inde (%62,2) primer yara
yeri infeksiyonu vardi. Surveyans kiltirlerinde 29 hastada 40 mik-
roorganizma Uremesi saptandi ve bunlarin 22'si (%55) gram-ne-
gatif comak, 17'si (%42,5) gram-pozitif kok ve 1'i (%2,5) mantardi.
izole edilen mikroorganizmalarin 13'Gnde (%32,5) direng saptan-
mazken; 10'unda (%22,2) ¢oklu ilag direnci (giD), 13'linde (%28,9)
ise genisletilmis ilac direnci (GID) saptandi. Hicbir hastada mor-
talite gelismedi.

Sonug: Calismamizda; savag yaralanmasi nedeni ile kabul edilen
olgulara ait tek merkez deneyimimiz paylasildi. Cogu hastanin
CID/GID bakterilerle infekte veya kolonize olduklari gériildi. OI-
gularimizin geng ve komorbiditelerinin bulunmamasi, tedavide
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of antibiotic therapy in the proper dose and spectrum, and ob-
taining wound site cultures whenever necessary may help to
provide more favorable outcomes in CRI victims.

Keywords: Combat, extensively drug resistant, Libyan, multi-
drug-resistant

uzun sureli antibiyoterapilerin kullanimina olanak saglarken, sik
yara debritmani ve negatif basincli yara kapama tedavisinin de
iyi sonuclarimiza katkida bulundugu dustnildd. Savas yaralan-
malarinda; erken cerrahi debritman, uygun doz ve spektrumda
antibiyotik uygulamalari, gerekli durumlarda yara yeri ve surve-
yans kilturlerinin alimi ile sonuglar yiz gildirict olabilmektedir.

Anahtar Kelimeler: Coklu ilag direnci, Libya, savas

INTRODUCTION

Combat related injuries (CRI) are associated with more
severe impact, resulting in multiple sites of trauma and
contamination with more bacteria, compared to injuries
encountered in civilian life. Performing rapid resuscitation
and proper surgical debridement to the injured patient
and admitting the patient to a center specialized in trau-
ma care is essential in CRI. Most common sites of injury
in CRI are the extremities, as they have consistently been
historically. Even though the frequency of upper and low-
er extremity injuries are similar, lower extremity injuries are
prone to be more severe and are associated with infec-
tions especially when vascular structures are involved(1).

One of the major complications of CRI is the infection
of the injury site, which is the second most common
cause of mortality following hemorrhagic shock in this
patient group. While the early infections of the wound
site are generally caused by members of the dermal flora
(gram-positive cocci, coagulase negative staphylococ-
ci and streptococci), later infections are associated with
resistant gram-negative microorganisms (e.g., Acineto-
bacter baumannii-calcaoceticus, Pseudomonas aerugi-
nosa and Enterobacteriaceae) as a consequence of nos-
ocomial infections and wide spectrum antibiotherapy (2).

The devastation of war extends far beyond the fronts lines
and may hamper the advanced, or even the basic health-
care facilities, at the conflict zones. The international com-
munity may intervene in these situations to transfer the
wounded individuals to nearby countries for treatment
and follow up. Contracts secured between Libya and Tur-
key in 2012 enabled the transportation of many victims of
the Libyan civil war to state or private hospitals in Turkey
for treatment and follow up after their primary care and
stabilization in their home country. The aim of this study
is to retrospectively investigate the demographic, clinical
and microbiological characteristics of the Libyan CRI vic-
tims hospitalized in a private clinic in Turkey.

MATERIAL AND METHOD

A total of 97 civilian CRI victims transferred from Libya and
admitted to a private hospital with a 160 bed capacity be-
tween November 2013 and October 2015 were included
in this retrospective study. Patients discharged within 48
hours of admittance (n=38), those with surveillance cul-

tures sampled after 48 hours of admittance (n=8), and
those with missing surveillance culture samples (n=6) were
excluded and the remaining 45 subjects were included in
the study group. Patient information including age, sex,
comorbidities, time from injury to admission, history of
previous hospitalizations, operations and antibiotic use,
duration of admission, department admitting the patient,
history of intensive care unit requirements, site and char-
acteristics of injury, including type of trauma, open frac-
ture classification (Gustilo Anderson), presence of wound
site infection or sepsis, results of biochemical analysis at
admission, presence of external fixator, number of de-
bridement or vacuum assisted closure (VAC) procedures
performed, transfusion requirements, complications re-
corded during follow up, and the antibiogram results of
the surveillance cultures (nasal, rectal and wound swabs,
tracheal aspirates and urine and blood cultures) were col-
lected from the electronic medical records (3). Two groups
were formed depending on the time from injury to ad-
mission which was <15 days for group 1 and >16 days for
group 2. The study was carried out in accordance with the
regulations of the Helsinki Declaration and a written con-
sent form was obtained from all patients.

As a routine practice of infection control, rectal and nasal
swabs and urine culture samples were collected to detect
resistant bacterial colonization. Additional samples collect-
ed included blood cultures from patients with fever, endo-
tracheal aspiration fluid from intubated or tracheostomized
patients, surface swabs or deep tissue cultures obtained
during the operation of patients with open wound infec-
tions. Contact isolation precautions were enforced for all
subjects for 48-72 hours until the culture results were avail-
able. Contact isolation was extended throughout the hospi-
talization period for those whose cultures revealed resistant
bacteria growth. Proper antibiotic therapy was initiated ac-
cording to the suggestions of the infectious diseases con-
sultant as soon as the culture results were available.

Nasal, perirectal and wound surface swabs were obtained
using a cotton tipped swab and transport medium (Firat
Med., Turkey) and sent to the microbiology laboratory. All
microbiology samples were inoculated in blood agar, Mac
Conkey agar and chocolate agar media, rectal swabs were
additionally inoculated in D-Coccosel agar (bioMérieux
Marcy I'Etoile, France) in order to isolate vancomycin re-
sistant enterococci and incubated for 24-48 hours at 37°C.
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BacT/Alert® 3D system (bioMérieux, Marcy |'Etoile, France)
was used to inoculate the blood culture samples. Samples
from the positive blood culture vials were used to inocu-
late blood agar, MacConkey agar and chocolate agar me-
dia. The media were incubated at 37°C for 48 hours and
isolated microorganisms were identified using VITEK® 2
(bioMérieux, Marcy I'Etoile, France) automated system in
addition to conventional methods. Antibiotic sensitivity was
evaluated with the same automated system and Kirby-Bau-
er disc diffusion susceptibility test, according to the Clinical
and Laboratory Standards Institute (CLSI) guidelines (4, 5).

Microorganisms were defined as multi-drug resistant
(MDR) if resistant (non-susceptible) to at least one agent
in three or more antimicrobial categories, extensively
drug resistant (XDR) if susceptible to one or two antimi-

Table 1: Characteristics of the patient group at admission-1

USA) software (3). Numeric variables were summarized as
mean, standard deviation, minimum and maximum values
and categorical variables were summarized according to
frequency and percentage in the descriptive analysis.

RESULTS

A total of 45 patients, 44 (97.8%) male, with a mean age of
30.7£12.9 (range: 12-67) years were included in the study.
Twenty four (53.3%) patients were hospitalized within 15
days from the time of injury (group 1) and 21 (46.6%) were
hospitalized after 15 days (group 2). Mean duration of hos-
pitalization was 32 (range: 2-117) days. Three (6.7%) patients
had coexisting diabetes mellitus (DM). Demographic char-
acteristics, biochemistry results and injury characteristics of
the patients are summarized in Tables 1, 2 and 3.

Overall Group 1 (<15 days) Group 2 (<16 days)
Male/female 44/1 24/- 20/1
30.7+£12.9 (12-67) 30.0+£13.9 (12-67) 31.4+12.0 (19-67)
32+32.4 (2-117) 35.4+33.4 (2-117) 28.1+31.8 (2-102)

Orthopedics: 38 (84.4%)
Other 7 (15.6%)

Age, years (mean+SD) (min-max)

Duration of hospitalization, days (mean+SD)

Admitting department 18 20
(general surgery, neuro-
surgery, plastic surgery)
ICU requirement 7 (15.6%) 6 1
Sepsis at admission 4 (8.9%) 3 1
Operation prior to admission 41 (91.1%) 22 19
Complications 9 (20%) 5
Comorbidity 3(6.7%) 1

crobial categories but resistant to at least one agent in all
other categories, and pandrug resistant (PDR) if resistant
to all agents in all antimicrobial categories, according to
definitions for standardized international terminology
document (6). All MRSA isolates were classified as MDR
according to the same document (6).

Data on demographic characteristics of the patients, in-
cluding age and sex, existing comorbidities, biochemical
and microbiological test and culture results, duration of
hospitalization, department the patient was hospitalized
in intensive care unit requirements, occurrence of com-
plications, VAC requirements, number of debridements,
existence of co-pathogens in the wound, level of resis-
tance of the microorganisms, presence of external fixa-
tors, blood transfusion requirements, means of injury, site
of injury and open fracture classification (Gustilo Ander-
son) were analysed with SPSS (Statistical Package for So-
cial Sciences) for Windows 11.0 (SPPS Inc., Chicago, IL,

Table 2: Characteristics of the patient group at
admission-2

Parameters Mean=SD
gg‘ége_ 1%%52%‘;3 9066.4+3837.6
Hemoglobin (11.7-17.2) mg/dL 11.5€2.7
Hematocrit (34.1-44.9) 35.2+7.9
Z'SZ%'S"S_%‘Z‘;SBO) P 272622.2:4148949.3
CRP (0-5) mg/L 85.1+£116.9
ESR (0-20) mm/hour 49.9+38.8
AST (0-32) U/L 40.7+39.3
ALT (0-33)/L 45.1+50.8
BUN 15.3£10.7
Creatinine (0.5-0.9) mg/dL 0.8+1.1
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Table 3: Characteristics of the injuries

Group1  Group 2
Overall (<15 days) (=16 days)
Injury due to
Firearms 30 (66.7%) 11 19
Bomb 9 (20%) 9
Shrapnel 5011.1%)
Rocket 1(2.52%) 1 0
propellant
Site of injury
Lower 22 (48.9%) 11 11
extremity
Upper 11(24.4%) 4 7
extremity
Lower and . 1(2.2%) 0 1
upper extremity
Non-extremity 3(6.7%) 2 1
Multiple injury 8 (17.8%) 7 1
Extel.'na.ll fixator at 16 (35.5%) 10 6
admission (+)
VAC use 17 (37.8%) 9 8
Transfusion 13 (28.9%) 8 5

requirement

Prior to admission, 41 (91.1%) of the patients had had
an operation at a healthcare facility in Libya and all pa-
tients had had prophylactic antibiotic therapy. The ma-
jority of the injuries were due to firearms (66.7%) and 22
(48.9%) patients were injured on the lower extremities.
Open bone fractures were present in 30 (66.6%) patients,
the most common form of which was Type lll B (24.4%),
followed by Type lIl A (15.6%), Type Il C (11.1%), Type I
(8.9%), and Type | (6.7%) (3). The remaining 15 patients
had closed fractures, unclassified non-extremity fractures
and soft tissue injuries. Primary wound site infection was
present in 28 (62.2%) patients, and bacterial growth was
detected in 23 of the wound cultures from these 28 pa-
tients, with 20 of the isolated agents being classified as
XDR/MDR. Debridement of the wound tissue was per-
formed on 43 patients, 17 of whom also received VAC.
The median number of debridements performed was 1
(interquartile range: 1-44). Thirty eight patients were ad-
mitted to the orthopedics clinic, the remaining 7 patients
had multiple traumas and were admitted to general sur-
gery, neurosurgery, plastic surgery and ear nose throat
clinics. Seven (15.5%) of the patients had to be trans-
ferred to the intensive care unit, 6 of whom were acute
phase (group 1) patients. The only difference between
the characteristics of group 1 and 2 was that of the inten-
sive care unit requirements (p>0.05).

The surveillance cultures inoculated in the first 48 hours
of hospitalization revealed 40 microorganisms from the
samples of 29 patients, which were gram-negative rods
in 22 patients (55%), gram-positive cocci in 17 patients
(42.5%) and fungus in 1 (2.5%) patient (Figure 1). Of the 40
isolated microorganisms, 13 (32.5%) were non-resistant,
10 (22.2%) were MDR, and 13 (28.9%) were XDR. Addi-
tionally, isolated Candida albicans strain was resistant
to fluconazole and all coagulase negative staphylococ-
ci (n=3) were methicillin resistant. None of the isolated
bacteria were classified as PDR. Wound swab cultures
revealed 30 (75%) microorganisms, 19 (63.3%) of which
were gram-negative bacilli and of this 19, 8 were Acine-
tobacter baumannnii classified as MDR or XDR (Figure
1). Rectal swab cultures did not reveal any vancomycin
resistant enterococci. Distribution of the gram-negative
bacilli obtained from the cultures is summarized in Figure
2. Resistance profiles showed that 91.6% of the non-fer-
mentative gram-negative bacilli and 70% of enterobacte-
riaceae were either MDR or XDR.

Due to resistant infections, 8 patients received intrave-
nous colistin which was combined with beta-lactam an-
tibiotics in seven of these patients. The remaining one
patient who received colistin combined with aminogly-
coside and cefoperazone-sulbactam developed acute
kidney failure but did not require renal replacement ther-
apy after the antibiotics were stopped. Renal functions
resumed to normal after one week and antibiotherapy
was continued with dose adjusted colistin and cefoper-
azone-sulbactam combination.

Major complications were observed in 8 (17.7%) patients
in the study group. One patient developed acute renal
failure after receiving intravenous cefoperazone-sulbac-
tam, colistin and amikacin combination, but this was
resolved following the termination of the combination
therapy. Another patient developed toxic hepatitis pre-
sumed to be associated with carbapenem and non-ste-
roid anti-inflammatory drug use. A Type Il C fracture pa-
tient had a lower extremity amputation due to intractable
wound site sepsis. Secondary wound site infections were
detected in 4 patients, one patient had a urinary tract in-
fection associated with urinary catheterization and one
patient developed left hemiplegia due to intracranial in-
jury. None of the patients died in the study group. Blood
transfusions were performed in 13 (28.9%) patients and
no patient in the study group received massive transfu-
sion. Duration of hospitalization was longer than 30 days
in 18 patients and 11 of these patients were associated
with resistant bacteria colonizations and 87.5% of all com-
plications were observed in 7 of these long term patients.
Fifteen (83.3%) of these patients had Type lll fractures.
Of the 28 patients with primary site infections, 20 (71.4%)
also had Type Il fractures.
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Microbiological culture results
(n:29 patients)

Wound culture

Nose culture

Urine culture,

(n:30) (n:7) endotracheal
- aspirate culture,
MSSA (n:6) hemoculture
e . tive bacill I . and (n:3)
ram- negative bacilli Gram -positive cocci Candida albicans . .
(n:19) (n:10) (n:1) MRSA (n:1)
e N
Acinetobacter baumannii (n:8) Enterococcus spp. (n:4)
Klebsiella pneumoniae (n:3), MRCNS (n:3)
Enterobacter asrogenes (n:3) MRSA (n:2)
Pseudomonas aeruginosa (n:2) MSSA (n:1)
Escherichia coli (n:2)
Achromobacter xylosoxidans{n:1)

N\ J

Figure 1: Distribution of microbiological culture results.

MSSA: Meticilline sensitive Staphylococcus aureus; MRSA: Meticilline resistant Staphylococcus aureus; MRCNS: Meticilline resistant

coagulase negative Staphylococcus

Gram -negative bacilli (n:22)

(wound, urine, tracheal aspirate cultures, hemocultures)

NFGNB Enterobacteriaceae
(n:12) (n:10)
I |
I ] [ I ]
Achromobacter Klebsiella Enterobacter Escherichia coli
Acinetobacter Pseudomonas xylosoxidans preumoniae (n:4) species n:2)

aeruginosa(n:2)

baumannii (n:9)

(n:1)

Noresistance

XDR (n:1)

(n:4)
XDR (n:3) MDR (n:1) égﬁ(n:_l)
MDR (n:1) no resistance (n:3) (n:1)

XDR (n:8) MDR

1) MDR (n:1)

Figure 2: Distribution of gram-negative bacilli.

NFGNB: Nonfermenting gram-negative bacilli; XDR: Extensively drug-resistant; MDR: Multidrug-resistant

DISCUSSION

Warfare is a great tragedy that leaves enduring scars on
communities both socially and economically. Most of the
current conflicts worldwide are considered as fourth gen-
eration warfare, where the battleground is expanded to
include civilian settlements, and the beginning and the

ending of the conflict are more blurred, similar to conflicts
where formally organized armies are replaced by civilians.
Such conflicts, as the case in Libya which started out as
a nonviolent protest and escalated into a civil war, exert
widespread effects on the community, including hamper-
ing of healthcare facilities and an increase in CRI (7).
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CRI most commonly affects young, healthy males. Our
study group consisted of mostly male (%97.8), young in-
dividuals (median age 27 years), consistent with the pre-
vious reports (7, 8). Other parameters similar with the lit-
erature were the frequency of firearm injuries (66.7%) and
extremity wounds (75.5%) in our study group (7, 9). The
majority of the primary wound infection cases (71.4%) had
Type Ill fractures, which was also consistent with previous
reports. Wound sepsis and amputation rates in Type Il C
fractures are reported as 42% and 42% (3, 10). There was
one Type Il C fracture case in our group with an XDR Ace-
tinobacter infection of the wound who developed sepsis
and had to undergo lower extremity amputation.

Guidelines recommend that narrow spectrum antibiot-
ics like ceftriaxone should be started within the first 24
hours in CRI (11). It has been reported that empirical use
of broad spectrum antibiotics may lead to resistant bac-
terial overgrowth and possible emergence of resistant
flora due to the treatment of these resistant strains, re-
sulting in a potential source of nosocomial infections (12).
Gradual increase of imipenem resistance over a period
of years has been reported in 142 Acetinobacter strains
isolated from CRI cases from Irag and Afghanistan, which
has been associated with empirical use of imipenem in
these cases and resulted in the medical center’s decision
to stop the prophylactic use of carbapenems (13). An-
other report on 36 CRI cases from Libya suggested that
resistance to extended spectrum beta-lactamases (ESBL)
observed in all the gram-negative strains isolated may be
associated with the empirical use of wide spectrum anti-
biotics in this patient group, 90% of which received ceftri-
axone and/or gentamicin, metronidazole and ciproflox-
acin prophylactically for at least 5 days (14). Although it
was not possible to obtain the complete medical records
of all patients prior to their arrival, ceftriaxone, quinolone
and/or metronidazole use was confirmed for 7 patients.
A high frequency of wound site infection at arrival (62.2%)
(28/45 patients) and a 71.8% (20/30 microorganisms) in-
cidence of resistant bacteria, especially A. baumannnii
(26.6%), isolated from the cultures of these patients may
be associated with nosocomial contamination and the
use of wide spectrum antibiotics.

The third most common cause of mortality in CRI victims
surviving the first 24 hours is sepsis. Wound site infection
due to resistant gram-negative bacteria may be fatal (11).
Although the measures to prevent wound site infection in
CRI have not been thoroughly defined yet, a number of
practices including proper and timely administration of
antibiotics, early wound irrigation and surgical debride-
ment, bone stabilization and delayed closure have been
widely accepted as the basic principles in this patient
group. In addition to removal of the necrotic tissue with
aggressive debridement, initiation of VAC is also recom-
mended, wherever possible (11). VAC accelerates wound

healing by helping to reduce the requirement for dress-
ings, decrease the localized edema, promote the granu-
lation tissue formation and increase the wound drainage
in addition to forming a barrier between the wound and
the surrounding environment to prevent further contam-
ination (15-17). The advantages of VAC are emphasized
and recommended especially for CRI cases with exten-
sive tissue damage (11, 17). In our study group, 43 pa-
tients had surgical debridements between 1 and 44 times
and 17 of these patients also received VAC treatment.

The number of reports on resistant bacteria in CRl wound
infections is increasing. Most common agents causing
nosocomial wound site infection are P. aeruginosa, A.
baumannii, Enterobacteriaceae, Staphylococcus aureus,
enterococci and yeasts. A. baumannii appears to be an
especially important pathogen in this group which com-
monly affects the skin and soft tissue and strains of this
are increasingly reported as MDR in CRI wound infections
(18). The difficulty of treating Acinetobacter infections is
due not only to the extensive antibiotic resistance, but
also to the biofilm production of the bacteria (19-21). Mo-
ran et al reported that among the 125 isolates obtained
from various samples of 871 CRI victims treated in Iraq,
the frequency of MDR strains was higher among A. bau-
mannii compared to other gram-negative bacteria (80%
and 17-29%, respectively) (22). Koole et al. reported that
resistant bacteria were isolated from the samples of 59%
of the 51 CRI victims treated in Holland and ESBL pro-
ducing enterobacteriaceae was detected in 51% of the
study group (23).

Seventy five percent of the microorganisms isolated from
the study group were obtained from the wound samples
and 63.3% of them were gram-negative rods. Similar to
the previous reports, the majority of these isolates were
A. baumannii, 42.4% of which were MDR or XDR, and
carbapenemase producing A. baumannii and Klebsiella
pneumoniae isolate rates were 88% and 75%, respective-
ly. A study from a single center in Libya which was pub-
lished in 2015 reported that of the 94 gram-negative iso-
lates that were examined, 96% of A. baumannii and 94%
of K. pneumoniae strains were carbapenemase producing
(24). Another study from Libya which was carried out by
Buzaid et al in a trauma center showed that 31% of the 200
S. aureus isolates obtained from different samples were
found to be methicillin resistant (25). Methicillin resistance
rate among 10 S. aureus strains isolated from nose and
wound samples in our study group was similarly 30%.

Colistin is a reasonable alternative in the treatment of
multi-resistant gram-negative bacterial wound infections.
After its introduction in 1960s, intravenous form of colis-
tin was widely abandoned in the 1980s, except for the
treatment of cystic fibrosis patients, due to high risk of
nephrotoxicity. But currently, it has been resurrected as a
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valid treatment option for the rapidly emerging multi-re-
sistant bacteria in the absence of novel wide spectrum
antibiotics. Nephrotoxicity and neurotoxicity are the two
main factors limiting the use of colistin. Nephrotoxicity of
colistin is dose dependent and rarely permanent (26). The
frequency of nephrotoxicity (necessitating termination of
treatment) among 66 CRI victims treated with colistin is
reported to be 21% (27). Eight young patients with no co-
morbidity or underlying renal disease received IV colistin
for a mean duration of 32 days in our study group and
treatment was terminated in only 1 (12.5%) patient due to
reversible kidney injury.

In conclusion, despite the limited number of cases, this
study presents the characteristics of the Libyan combat
victims treated by a multidisciplinary team in a single cen-
ter. In this report we shared our experience on a limited
number of CRI victims treated in a single center by a mul-
tidisciplinary team. Surveillance cultures showed that the
patients were infected with multi resistant gram-negative
bacteria including A. baumannii, P. aeruginosa, K. pneu-
moniae and Escherichia coli. The relatively younger age
of the study group and the absence of serious comor-
bidities made it possible to administer high doses and
long term antibiotherapy. Frequent application of wound
debridement, use of VAC therapy and timely closure of
the wounds are also considered to be important factors
in minimizing mortality. Isolation of MDR and XDR strains
of A. baumannii and P. aeruginosa from wound cultures of
consecutive patients suggests that empirical therapy with
narrow spectrum antibiotics is not sufficient in this patient
group. This experience urged us to consider earlier initia-
tion of extended spectrum antibiotherapy in CRI patients.
Surveillance cultures and contact isolation helped in limit-
ing nosocomial contamination. In conclusion, CRI injuries
require a rapid, patient and multidisciplinary approach.
Early surgical wound debridement, early initiation of anti-
biotic therapy in the proper dose and spectrum, and ob-
taining wound site cultures whenever necessary may help
to provide favorable outcomes in CRI victims.
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OZET

Amag: Hidradenitis suppurativa (HS), 6zellikle puberte sonrasi,
kadinlarda daha sik gorilen apokrin glandlarin tekrarlayici kronik
inflamatuar bir hastaligidir. Primer tutulum bdlgeleri aksiller, in-
guinal, perianal, perineal bdlgeler olan hastalik, agrili bir noddl-
den, abse, sinls olusumu ve hipertrofik skarlara kadar degdisen
bir semptom kompleksinden olusur. Basta obezite ve metabolik
sendrom olmak Uzere, spondiloartrit, otoinflamatuar hastaliklar
ve bazi otoimmin hastaliklar HS hastalarinda daha sik gordlur.
Bu ¢alismamizda romatoloji klinigimizde takipli olan ve HS tanisi
almis hastalarda etyolojik, demografik ve klinik &zelliklerin belir-
lenmesi amaclanmistir.

Gere¢ ve Yontemler: Bu calisma retrospektif olarak Ocak
2017-Aralik 2018 tarihleri arasinda Romatoloji Bilim Dalinda
yapildi. Calismaya 18 yas Uzeri HS tanisi konulan 11 hasta dahil
edildi. Hastalarin epidemiyolojik, klinik, laboratuvar bulgular ve
tedavi bilgileri dosya kayitlari incelenerek elde edildi.

Bulgular: HS tanisi alan 11 hastanin 10'u erkek, biri kadindi. Has-
talarin ortalama yasi 40,9 (en kicik 22-en buylk 57). Eslik eden
romatolojik hastaliklar agisindan degerlendirildiginde, dort sero-
negatif spondiloartropati, Ug Behcet hastalidi, bir Ailevi Akdeniz
Atesi, bir romatoid artrit, bir gut ve bir SAPHO sendromu (sino-
vit, akne, pUstlloz, hiperostoz ve osteit) tanilar mevcuttu.

Sonug: HS'nin romatizmal hastaliklarla birlikteligi gozlenebilir.
Bu nedenle HS tanisi ile izlenen hastalarda romatolojik yakinma-
lar oldugunda tetkik edilerek ayirici tani yapilmalidir.

Anahtar Kelimeler: Hidradenitis stipurativa, Spondiloartrit, Beh-
cet hastaligi, Ailevi Akdeniz Atesi, SAPHO sendromu

ABSTRACT

Objective: Hidradenitis suppurativa (HS) is a recurrent chronic
inflammatory disease of the apocrine glands. It is more com-
mon in women, especially after puberty. The primary locations
affected are the axillary, inguinal, perianal, and perineal regions,
with a painful nodule and a complex of symptoms ranging from
abscesses to sinus formation and hypertrophic scars. Obesity
and metabolic syndrome, especially spondyloarthritis, autoin-
flammatory diseases and some autoimmune diseases are more
common in HS patients. In this study, we aimed to determine
the etiologic factors, demographic and clinical characteristics of
patients with HS who were attending our rheumatology clinic.

Material and Methods: This study was performed retrospectively
in the Department of Rheumatology between January 2017 and
December 2018. Eleven patients diagnosed with HS and over 18
years of age were included in the study. Epidemiological, clinical,
and laboratory findings, along with treatment information file re-
cords of patients, were obtained through examinations.

Results: Of 11 patients diagnosed with HS, 10 were male and one
was female. The mean age of the patients was 40.9 years (minu-
mum 22, maximum 57). When evaluated for concomitant rheuma-
tologic diseases, four cases of spondyloarthritis, three of Behcet's
disease, one of Familial Mediterranean Fever, one of rheumatoid
arthritis, one of gout and one of SAPHO syndrome (synovitis,
acne, pustulosis, hyperostosis and osteitis) were diagnosed.

Conclusion: HS may be associated with rheumatic diseases.
Therefore, a differential diagnosis should be made in patients
followed up with the diagnosis of HS in the case of rheumato-
logic complaints.

Keywords: Hidradenitis suppuriva, spondyloarthritis, Behcet's
disease, Familial Mediterranean Fever, SAPHO syndrome
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GiRiS

Hidradenitis sUpurativa (Yunanca hidros=ter ve aden
=bezler), ayni zamanda akne inversa ve tarihsel olarak
Verneuil hastaligi olarak da bilinen kronik bir inflamatu-
ar cilt hastaligidir (1). HS prevalansi %1 ile %4 arasinda
degismektedir (2). Hastalik, tipik olarak puberte sonrasin-
da goériilmektedir. inflamatuar aktivite genellikle yagamin
Uglinct ve dordincl dekatlarinda zirve yapar ve meno-
poz sonrasi kadinlarda iyilesme egilimindedir. HS, kadin-
larda daha siktir ve kadin/erkek orani; 3/1 seklindedir (3).
HS'nin tanisi klinik &zelliklere dayanir ve tcg kritere ihtiyag
duyar. Bunlar: tipik morfoloji, lezyonlarin karakteristik da-
gilimi veya topografisi ve tekrarlayan, kronik hastalik sey-
ridir (6 ayda> 2 kez) (4). HS'nin primer tutulum bdlgeleri
aksiller, inguinal, perianal, perineal cilt bélgeleridir, ancak
HS, folikllofilosebasdz birimleri iceren herhangi bir cilt
bolgesinde de olusabilir. Latent sinif analizi kullanilarak
aksille-meme (%48), folikiler (%26) ve gluteal (%26) tip
olarak HS'nin Uc alt tipte siniflandirimasi énerilmistir (5).
Klinik bulgular, tekrarlayan iltihaph nodiller ve apseler-
den, ciddi skar bantlarina kadar degismektedir. Hastala-
rn %4 ile %22'sinde ciddi hastalik bildirildigi halde cogu
hasta hafif veya orta siddette hastaliga sahiptir (6). Primer
patolojinin folikiler oklizyon oldugu distunilmektedir.
Hastalarin yaklagik %40'inda aile dykusl vardir. Genetik
olarak yatkin bireylerde, tetikleyici faktorler ile hasta-
Ik aktif hale gelir. Hastallk, basta obezite ve metabolik
sendrom olmak Uzere, spondiloartrit, otoinflamatuar
hastaliklar ve bazi otoimmun hastaliklar ile iligkili olabil-
mektedir (7, 8). HS ve sistemik hastaliklar arasindaki bag-
lanti, ortak genetik, cevresel faktorlere veya inflamatuar
yolaklara baglanabilir. Bu retrospektif caligmanin amaci;
HS ile cesitli romatizmal hastaliklarin eslik edebilecegini
ve HS tanisi ile izlenen hastalarda romatolojik yakinmalar
oldugunda tetkik edilerek ayirici tani yapilmasi gerektigi
vurgulamaktir.

GEREC VE YONTEM

Calismaya Ocak 2017-Aralik 2018 tarihleri arasinda Ic Has-
taliklari-Romatoloji Bilim Dalinda tanisi konulan 11 hasta
dahil edildi. HS'l hastalar ile ilgili verilere, hasta dosyalar
ve tibbi kayitlar geriye donik incelenerek ulasildi. Hasta-
larin yasi, cinsiyeti, 6zgec¢misi, yerlesim yeri ve tipi, semp-
tom ve komorbitide varligi, muhtemel etiyolojik faktérler,
laboratuvar bulgular ve tedavi segenekleri kaydedildi.

BULGULAR

HS tanisi alan 11 hastanin 10'u erkek, biri kadindi. Has-
talarnin ortalama yasi 40,9 idi. (min 22-maks 57). Tutulum
olarak aksiller —-meme %65 (Resim 1) ile en sik gorilen
tipti, %30 folikller, %5 gluteal tip tespit edildi. Eslik eden
romatolojik hastaliklar agisindan degerlendirildiginde
hastalarda, l¢ ankilozan spondilit, bir Glseratif kolite bagl
enteropatik artrit, U¢ Behcet hastalidi, bir Ailevi Akdeniz

Resim 1: Hidradenitis sUpurativa tanili hastanin aksiller
bolgede sinis ve hipertrofik skar gorinimd.

Atesi, bir juvenil romatoid artrit, bir gut ve bir SAPHO
sendromu (sinovit, akne, pustiloz, hiperostoz ve osteit)
tanilan mevcuttu. Hastalarin yaklasik yarisinda sigara 6y-
kisl mevcuttu. Obezite ve hiperlipidemi mevcut olan iki
hastanin biri gut, digeri SAPHO sendromu tanisiyla takip-
li olan hastalardi. Dort spondiloartrit olgumuzun UGglinde
HLA-B27 porzitifti, hepsinde aksiyal tutulum mevcuttu ve
tedavi olarak ikisi anti tUmor nekrozis faktor (TNF) bloker-
leri, diger ikisi nonsteroid anti-inflamatuar ilaclar (NSAI)
ve modifiye edici antiromatizmal ilaglar (DMARD) tedavi-
leri almaktaydi. Ug Behcet hastamizin hepsinde HLA B-51
pozitifti, cilt ve eklem tutulumu diginda sistemik tutulum
mevcut degildi. Yapilan laboratuvar tetkitlerinde akut faz
reaktanlarinda artig ve |6kositoz saptanmadi. Hastalardan
sadece Behget tanisi olan bir olgu ciddi HS nedeniyle
infliksimab tedavisi almaktaydi, digerleri ise lokal ve sis-
temik antibiyotik tedavisi alan hafif orta dizey hastaliga
sahip olgulardi (Tablo 1).

TARTISMA

HS, geleneksel olarak ter bezlerinin bir hastaligi olarak
gorllse de, su anki anlayis genetik olarak duyarli bireyler-
de tekrarlayan mekanik stres nedeniyle olusan folikuler
epitel bozuklugudur. HS patogenezinde dizensiz immu-
nitenin primer roli oldudu ortaya konulmustur (9). Bir¢cok
calisma, lezyonlu deride interldkin (IL) -1 beta, TNF, IL-17
ve IL-10 pro ve anti-inflamatuar sitokinlerin yiksek sevi-
yelerini gostermistir (10). im‘lamasyona katkida bulunan
faktorler arasinda hastanin genotip ve sigara icme du-
rumu, obezite, adipokin dizensizligi ve insilin / glukoz
duzensizligi bulunur (11). HS'li hastalarda mikrobiyomun
da 6nemi giderek artmaktadir. Bazi otorler postpuber-
tal ve premenopozal baslangi¢ paterni, premenstriel ve
postpartum dénemde alevlenme olmasi nedeniyle hor-
monlarin etkisi tizerinde durmuslardir. Ozellikle androjen
iceren ilaclarin HS'yi kétilestirdigi gorilmus ve HS teda-
visinde antiandrojenik ilaglara yer verilmistir (12). Sigara

276




) Hidradenitis stpUrativa ve romatolojik hastaliklar
Istanbul Tip Fakiiltesi Dergisi ® J Ist Faculty Med 2020;83(3):275-9

Tablo 1. Hidradenitis stpUrativa hastalarinin ézellikleri

n (olgu
sayisl)
Toplam hasta sayisi 11
Yas ortalamasi(yil) 40,9
(en kigik 22
en buyuk 57)
Cinsiyet
Kadin 1
Erkek 10
Eslik eden romatizmal hastaliklar
Spondiloartropati 4
Ankilozan spondilit 3
Ulseratif kolite bagl spondiloartropati 1
HLAB27 pozitifligi 3
Aksiyel tutulum 4
DMARD tedavisi 2
Anti —=TNF tedavisi 2
Behcet 3
HLA51 pozitifligi 3
Ailevi Akdeniz Atesi 1
JRA 1
SAPHO sendromu 1
Gut 1
Metabolik sendrom varligi
Sigara 6ykiisii 5
Tutulum Szelligi
Aksiller —-meme 7
Folikdler 3
Gluteal 1
HS klinigi ve tedavisi
Hafif-orta hastalik bulgusu 10

(Lokal ve sistemik antiyotik tedavi)

Ciddi hastalik bulgusu
(Infliksimab tedavisi almaktadir)

ile epidermal hiperplazi ve inflamasyonun uyariimasi so-
nucu HS riski artmaktadir (13). Obezite, HS'de daha sik
gorulir buytk olasilikla intertrigindz ciltte artmis meka-
nik strese bagli hastaligr kotilestirebilir, ancak vicut kitle
indeksi ile HS siddeti arasindaki korelasyon tartigmalidir.
Artan kanitlar, saglikli kontrollere kiyasla, HS hastalarinda
artmis sistemik inflamatuar yikin sonucu, insilin direnci,
dislipidemi, endotel disfonksiyonu ve ateroskleroz gelisi-

277

mine katkida bulunan faktorlerin daha ylksek prevalans
oranlarini géstermektedir (14). Literatirde sik gorilen
metabolik sendrom ile HS birlikteliginin aksine, calis-
mamizda, gut ve SAPHO sendromu tanist ile takipli olan
iki hasta disinda hiperlipidemi, obesite ve hiperglisemi
tesbit edilmedi. Gut tanisi olan olgumuzda metabolik
sendrom ve kronik bébrek yetmezligi mevcuttu. Hasta-
larin yaklasik yarisinda sigara 6ykisi mevcuttu. HS ile
birlikte ortaya ¢ikan sistemik bulgular, HS'nin sistemik bir
hastalik olup olmadigi sorusunu glindeme getirmekte-
dir. Literatlrde bazi romatizmal hastaliklarin HS ile iligkili
oldugu gosterilmistir (15). Son zamanlarda Spondiloartri-
tin (SpA), HS hastalarinda genel popllasyona goére daha
yaygin oldugu, prevalansin %2,3 ile %28,2 arasinda oldu-
Ju bildirilmistir (16). TNF-a yolagi ve IL -23 / IL-17 ekseni
hem aksiyal SpA hem de HS'nin patogenezinde rol oyna-
maktadir. Her iki hastaligin da énemli bir kismi TNF-a in-
hibitor tedavilerine yanit verir. Ayrica, sigara kullanimi ve
oberzite, HS'e benzer sekilde aksiyal SpA icin de hastalik
aktivasyonu acisindan risk faktori olarak rol oynamakta-
dirlar (16, 17). SpA olgularimizin hepsinde aksiyal tutulum
mevcuttu. Hastalarin viicut kitle indeksleri normaldi fakat
yarisinda sigara icme &yklsi mevcuttu. Bir spondiloartrit
olgumuza Ulseratif kolit eslik ediyordu. inflamatuar bar-
sak hastaliklarinda (IBH), HS'nin genel populasyondan
dokuz kat daha yaygin oldugu gésterilmistir. HS'li hasta-
larda anti-TNF-alfa ile Crohn tedavisinin, HS'nin siddeti-
ni azalttigi ve boylece ortak bir yol olabilecegdi gosteril-
mistir (7). Son zamanlarda HS ile iligkili, FMF, PASH (PG,
akne ve HS) ve PAPASH (piyojenikartrit, PG, akne ve HS)
sendromlari da dahil olmak Uzere inflamasyondaki spe-
sifik genetik mutasyonlarin neden oldugu otoinflama-
tuvar sendromlar, literatiirde bildirilmistir (18). immuno-
lojik olarak, IL-1 B ve TNF-a'nin lezyon ve perilesiyonel
HS deride upregile edildigi, inflamazom aktivatorleri
olarak bilinen DAMP molekdillerinin, STO0A8 ve ST100A9
ve NLRP3 inflamazomlarinin, HS'nin lezyon epidermisin-
de aktive oldugu bulundu (19). Ustelik, FMF gibi, HS de
IL-1 antagonisti anakinraya karsi duyarlidir (20). PASH ve
PAPASH yakin zamanda, otoinflamatuar yoldaki MEFV
geninin Urlnd ile etkilesime giren prolin- serin-treonin
fosfataz-etkilesimli protein 1 (PSTPIP1)'i kodlayan gene-
tik degisiklikler ile iligkilendirilmistir (21, 22). Laboratuvar
bulgularinda artmis inflamasyon belirtecleri ve tekrar-
layan ates, siddetli akne, PG ve / veya artrit ile birlikte
olan daha siddetli bir HS fenotipi ile karakterize edilir.
SAPHO; sinovit, akne, pustlloz, hiperostoz ve osteitin
kombinasyonunun kisaltmasidir ve nadir gorllen bir has-
talikti. SAPHO sendromuna HS eslik ediyorsa, daha cid-
di eklem hastaligina sahip olabilecegdi disinilmektedir
(23). Bizim SAPHO sendromlu olgumuza da eroziv eklem
bulgulara eslik ediyordu ayrica obesite ve sigara dykisu
de mevcuttu. Behcet Hastalidi ile HS birlikteligdi, ilk ola-
rak 2007'de Sahin ve ark. tarafindan bildirildi. ikinci bil-
dirilen makale ise Behcet Hastaligi ve psoriasis hastalig
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olan HS olgusu idi ve her (g hastaliga da etkili olan uste-
kinumab ile basarili bir sekilde tedavi elde edildi (24,25).
Bir Behcet olgumuz ciddi HS nedeniyle infliksimab teda-
visi almaktaydi. BDH nadiren HS ile iliskilendirilmistir. Li-
teratir incelendiginde BDH'lar arasinda en fazla Sjogren
Sendromu, nadiren SLE olgulari ile HS birlikteligi, bildi-
rilmistir (26). Bizim olgularimiz arasinda 10 yasinda JRA
tanisi alan ve takibimizde olan bir hasta diginda, BDH ve
HS birlikteligi saptamadik. HS'nin bilinmeyen etyolojisi,
tekrarlayan dogasi, degiskenlik gdsteren klinik seyir ve
hastalik siddeti, etkili hastalik yonetimini zorlagtirmakta-
dir. HS tedavisi, adjuvan tedavi (drnegin agn ydnetimi,
sigarayi birakma, kilo verme, stiperenfeksiyonlarin teda-
visi, hijyen uygulamalari, topikal yara pansumanlari) topi-
kal ve sistemik ajanlar( 6rn.antibiyotikler, antiinflamatuar
ajanlar, imminmodulatorler, biyolojik ila¢ tedavileri) ve
eksizyonel ve lazer cerrahisi gibi cerrahi midahalelerdir
(27). Tedavi secimi, lezyonlarin sayisina, tipine, dagilimi-
na ve anatomik yerine, ayrica iliskili risk faktorleri veya
eslik eden hastaliklara gore belirlenir. Birkag sitokin (TN-
F-a, IL-1, IL-17 ve IL-23) HS patogenezinde rol oynar ve
blokajlar rasyonel terapétik bir yaklasim olarak gorilir
(28,29). Son yillarda, HS'de tanimlanan spesifik hedefle-
nebilir inflamatuar yolaklarin inhibe edilmesini hedefle-
yen HS yénetimi icin yeni faz Il ve Il denemeleri ortaya
¢cikmistir. Bu nedenle, MABp1 (bermekimab), CJIM112,
bimekizumab, guselkumab, sekukinumab ve IFX-1 dahil
olmak Uzere bircok yeni biyolojik ajan arastimlimaktadir
(30). Erken tani ve tedavi, HS'nin komplikasyonlarini én-
lemek ve hastalarda yasam kalitesini artirmak icin esastir.
Bu nedenle, iligkili klinik ézellikler (6rnegin, morfoloji, to-
pografi ve hastalik seyri), risk faktorleri (sigara, obezite ve
aile dykisu) ve olasi komorbid kosullar hakkindaki farkin-
daligi arttirmak dnem tagimaktadir.

Calismanin kisithiliklari: Calismanin tek merkezde az sayi-
da hastayla gerceklesmesidir.

SONUC

HS'nin, kardiyovaskiler olaylar, obezite, metabolik
sendrom, depresyon, otoimmin ve otoinflamatuvar
hastaliklar gibi bircok komorbidite ile iligkili oldugu bu-
lunmustur. Bu calismada HS'nin farkli romatolojik has-
taliklara eslik edebilecegini ve bu birlikteligin &nemini
vurgulanmistir.

Etik Komite Onayr: Retrospektif calisma oldugundan etik
komite onayr alinmamustir.

Bilgilendirilmis Onam: Retrospektif bir calisma oldugundan bil-
gilendirilmis onam alinmamistir.

Hakem Degerlendirmesi: Dis bagimsiz.

Yazar Katkilari: Calisma Konsepti/Tasanm- D.T.,, M.L,, S.G., S.Y;;
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ABSTRACT

Objective: Clinical trials are essential tools for improving scien-
tific knowledge and public health. With this work, it is aimed to
evaluate the clinical trials landscape in Turkey.

Method: To evaluate the landscape of clinical trials in Turkey, all
clinical trials registered on or before the date of 20.06.2019 in
the ClinicalTrials.gov database were used. The registered clin-
ical trials were filtered by study type, study phase, funder type,
current status of clinical trials, and location. In addition, the num-
ber of clinical trials in Turkey was compared with some countries
which were selected based on population and number of trials.

Results: In Turkey, the total number of registered clinical trials
was 3880. The majority of these trials (%79.4) were interventional
studies. The majority of phase trials were phase Il studies, of
which the vast majority were sponsored by industry. The num-
bers of completed and currently participants recruiting trials
were 2245 and 722, respectively. Not only in Turkey, but in all
countries, the numbers of clinical trials with unknown status and
phase studies without defined phases were higher in trials were
not funded by industry. When the numbers of first registered
clinical trials were evaluated between the years of 2009 and
2018, a considerable increase was seen. The number of clinical
trials in Turkey was 5 or 6 fold less than in developed countries
with a comparable population such as Germany, France, and
United Kingdom.

Conclusion: With this work, it was shown that the number of
clinical trials in Turkey is still not as expected. In order to take
its rightful place in the world, Turkey should continue to make
improvements, use its potential and increase awareness in the
field of clinical trials.

Keywords: Clinical Trials, Turkey, Research

OZET

Amag: Klinik arastirmalar bilimsel bilginin ve toplum sagliginin
iyilestirilmesi icin dnemli araclardir. Bu calisma ile Turkiye'deki
klinik aragtirma manzarasinin degerlendirilmesi amaglanmistir.
Yéntem: Turkiye'deki klinik aragtirma manzarasinin degerlen-
dirilmesi i¢in 20.06.2019 tarihi ve &ncesinde ClinicalTrials.gov
veritabanina kayit edilmis tim klinik arastirmalar kullanilmistir.
Kayitl klinik aragtirmalar calisma tlrd, calisma fazi, destekleyici
tUrd, caligmanin su anki durumu ve lokasyona gore filtrelenmistir.
Ek olarak, Turkiye'deki klinik arastirma sayisi, nifus ve calisma
sayisina gore secilen bazi tlkeler ile kiyaslanmistir.

Bulgular: Turkiye'de toplam kayith klinik aragtirma sayisi 3880 idi.
Bu arastirmalarin cogunlugu (%74,6) miidahaleli calismalardi. Faz
calismalarinin ¢cogunlugu faz Il calismalardi ve bu calismalarin
blylk cogunlugu endustri tarafindan finanse edilmistir. Tamam-
lanan ve su anda aktif olarak katilimci alan calisma sayisi sirasiyla
2245 ve 722 idi. Sadece Turkiye'de dedil, tim tlkelerde, durumu
bilinmeyen klinik arastirma ve fazi tanimlanmamis faz caligmasi
sayilari endUstri tarafindan desteklenmeyen aragtirmalarda daha
fazlaydi. Turkiye'de 2009 ve 2018 yillari arasinda ilk kez kayit edi-
len arastirma sayilar degerlendirildiginde, gdézle gérilur bir ar-
tig goruldi. Fransa, Almanya ve Birlesik Krallik gibi nifusu yakin
gelismis Ulkeler ile kiyaslandiginda, Turkiye'deki klinik arastirma
sayisi 5 veya 6 kat daha azd.

Sonug: Bu calisma ile Turkiye'deki klinik arastirma sayisinin hala
yeterli dizeyde olmadidi gosterildi. Kiresel diinyada hak ettigi
yeri almasi igin, Turkiye klinik arastirma alaninda iyilestirmeler
yapmaya, potansiyelini kullanmaya ve farkindaligr arttirmaya de-
vam etmelidir.

Anahtar Kelimeler: Klinik Arastirmalar, Turkiye, Arastirma
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INTRODUCTION

It is a fact that clinical trials are essential tools for im-
proving scientific knowledge and public health. Well-de-
signed clinical trials can be beneficial to all stakeholders,
including patients, investigators, industry, and health au-
thorities. Access to new treatment options before they
are available in the market, new treatment options for the
patients when standard therapy has not been beneficial,
more frequent visits and medical care in clinical trials, can
be counted as major benefits for the patients participat-
ing in clinical trials. As a remarkable example, the Nation-
al Comprehensive Cancer Network has pointed out that
patients with any cancer may have the best management
for their disease in clinical trials (1, 2). In other respects,
understanding the mechanism of the disease, develop-
ment of new treatments, and improvement of the exist-
ing scientific knowledge are essential for the whole com-
munity. Since all research-related expenses are under the
responsibility of the sponsors, clinical trials also have an
impact on the economy of the countries.

With its geographical location, a population of more than
80 million, experienced researchers and moreover, a high
number of treatment naive patients, Turkey has a great
potential to increase the number and quality of clinical
trials. In recent years, Turkey has taken a major step in this
promising field with the support of national health au-
thorities, by declaring and updating the national regula-
tions, which are in compliance with the international level
(3, 4). For conducting clinical trials in Turkey, approval of
the Ethics Committee and permission of Turkish Medi-
cine and Medical Devices Agency should be obtained.
The approval and permission procedures are very similar
to other developed countries. Related regulations and
guidelines can be found at the website of the Turkish
Medicine and Medical Devices Agency (5).

In this present work, in order to figure out the clinical tri-
als landscape in Turkey, the number of clinical trials, study
type, study phase, sponsored type and all other relevant
information, were evaluated using the ClinicalTrials.gov
database (6), which is one of the most known and global-
ly used databases for the registration of clinical trials. In
addition, the number of clinical trials in Turkey was com-
pared with other countries.

METHOD

To evaluate the landscape of clinical trials in Turkey, all
registered clinical trials until the date of 20.06.2019 in
the clinicaltrials.gov database (6) were used. Besides,
first-registered (first -posted) number of clinical trials in
Turkey between the years of 2009 and 2018 were an-
alyzed. Registered clinical trials were filtered by funder
type (industry or non-industry), study type (interventional
or observational), study phase and status of clinical trials

(recruiting, enrolling, suspended, terminated, complet-
ed, unknown, etc.) and location.

The number of clinical trials in Turkey was compared
with France, Germany, the United Kingdom, the Russian
Federation, South Africa, Egypt, Argentina and Thailand.
These countries were selected based on the population
of the country and number of trials. In the field of clini-
cal trials, France, Germany and the United Kingdom are
the top three countries in Europe, and they have a pop-
ulation comparable with Turkey. The Russian Federation,
South Africa, Egypt, Argentina, and Thailand are in dif-
ferent regions of the world, and in these countries, num-
bers of registered trials are comparable with Turkey. The
Worldbank data (7) for the year of 2017 was used for the
approximate population of the countries.

Statistical analyzes

The present work is a descriptive study. Therefore, a spe-
cific statistical test was not used. The findings were given
as numbers and percentages.

RESULTS

In Turkey, the total number of registered clinical trials in
the clinicaltrials.gov was 3880, and 1632 of these trials
were sponsored by industry (ClinicalTrials.gov last ac-
cessed 21.06.2019). The number of interventional trials
conducted with a drug or a biological agent or a device
was 2494. According to the study type, the distribution
was shown in figure 1. Besides, 23.6% of the clinical trials
included the pediatric population (between birth and 17
of age).

0,3%

24,8%

Interventional

Observational

74,9%

B Expanded access study

Figure 1: The study type of registered clinical trials in
Turkey. The numbers of interventional, observational and
expanded access studies (also called as compassionate
use) were 2908 (74.9%), 962 (24.8%) and 10 (0.3%)
respectively.

As a study site, Istanbul and Ankara were the first and
second cities where the clinical trials were mostly con-
ducted in Turkey (Figure 2).
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Figure 2: Locations of clinical trials in Turkey*.

*A multicenter clinical trial can be conducted in multiple locations.

Therefore the total number in this figure can seem higher than 3880 which

was given above.

1200

In the present work, the distribution of clinical phase
studies was also evaluated. It was shown that the majority
of these trials were phase Il studies, of which the vast
majority was sponsored by industry. On the other hand,
the majority of non-industry sponsored clinical trials were
phase IV. In addition, a high number of non-industry
sponsored trials without defined phases (not applicable)
was determined (Figure 3).

When the first-registered clinical trials were evaluated
between the years of 2009 and 2018, an increase was
seen in total and non-industry sponsored clinical trials in
recent years, whereas, there was a stability in first-regis-
tered trials sponsored by industry (Figure 4).

Registered clinical trials were also evaluated according to
recruitment status. Numbers of completed and recruiting
trials were 2245 and 722, respectively. Additionally, 322
(8.3%) trials with unknown status were seen (Figure 5).

1000
800

B Total

600

¥ Industry sponsored trials

» Non-indus try sponsored trials

400

The number of clinical trials

200 A

‘5’8\ ¥

Figure 3: The distribution of clinical phase studies in Turkey.
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Figure 4: The number of first-registered clinical trials between the years of 2009

and 2018.
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Figure 5: The status of clinical trials in Turkey. Results
were given as number; percentage.

Status of clinical trials are defined by ClinicalTrials.gov as;
"Not yet recruiting: The study has not started recruiting
participants; Recruiting: The study is currently recruiting
participants ; Enrolling by invitation: The study is select-
ing its participants from a population, or group of people,
decided on by the researchers in advance. These studies

Table 1: The number of clinical trials with unknown status.

are not open to everyone who meets the eligibility criteria
but only to people in that particular population, who are
specifically invited to participate; Active, not recruiting:
The study is ongoing, and participants are receiving an in-
tervention or being examined, but potential participants
are not currently being recruited or enrolled; Suspended:
The study has stopped early but may start again; Terminat-
ed: The study has stopped early and will not start again.
Participants are no longer being examined or treated;
Completed: The study has ended normally, and partici-
pants are no longer being examined or treated (that is, the
last participant’s last visit has occurred); withdrawn: The
study stopped early, before enrolling its first participant;
Unknown: A study on ClinicalTrials.gov whose last known
status was recruiting; not yet recruiting; or active, not re-
cruiting but that has passed its completion date, and the
status has not been last verified within the past 2 years” (6).

In regard to high number of clinical trials with unknown
status, the numbers in other countries were evaluated,
and a comparison was done between the industry and
non-industry sponsored trials. It was demonstrated that
in all countries, the numbers of clinical trials with un-
known status were higher in non-industry sponsored clin-
ical trials (Table 1).

Total Industry sponsored Non-industry sponsored
Turkey 322 12 310
France 2133 241 1892
Germany 1354 353 1001
United Kingdom 1442 266 1176
Russian Federation 147 47 100
Egypt 427 15 412
South Africa 63 16 47
Argentina 67 21 46
Thaliand 260 19 241
25000
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Figure 6: Comparison of clinical trials in Turkey with other countries. Countries
were given as name and (approximate number of population).
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Figure 7: The number of first-registered clinical trials from 01.01.2018 to
31.12.2018 in Turkey, France, Germany and the United Kingdom.

The number of clinical trials in Turkey was less than France,
Germany and United Kingdom. When the clinical trials
landscape was compared with other countries which have
an approximately similar number of clinical trials, the dis-
tribution of industry and non-industry sponsored clinical
trials differed among the countries (Figure 6).

Number of first-registered non-industry sponsored clini-
cal trials in Turkey was similar to the United Kingdom and
a little higher than Germany, when only the year of 2018
was evaluated (Figure 7).

DISCUSSION

It is very well known that the vast majority of clinical trials
are conducted in United States, Europe, and developed
countries. Clinical trials are not only essential tools for im-
proving the scientific knowledge and public health, but
they are also beneficial to the countries’ economy. From
the beginning of the 20" century to the present, Turkey
has passed several milestones to improve the legislative
regulations of clinical research. For the time being, it can
be concluded that the country’s legislation and regula-
tions on clinical research are in compliance with ICH-GCP
guidelines and European Directives (3). In contrast to im-
provement in legislative regulations, the number of clinical
trials is still not as expected, especially when compared
with other developed countries. In the present study, it was
also shown that the number of clinical trials in Turkey was 5
or 6 fold less than in developed countries with a compara-
ble population, such as Germany, France and United King-
dom. These countries are the top three countries in Eu-
rope in the field of clinical trials. Therefore, it is concluded
that Turkey can set a goal to reach these countries’ level.

In other respects, location, economic and political issues
may affect the number and distribution of clinical trials.
For example, in Egypt, although the total number of trials
was similar to Turkey, the vast majority of the trials were

non-industry sponsored. In Argentina, the Russian Feder-
ation, and South Africa the situation is just the opposite,
where a vast majority were industry sponsored trials. In
Thailand, it was almost equally distributed.

When the first registered clinical trials between the years
of 2009 and 2018 were evaluated, the number of clini-
cal trials in Turkey, especially the number of non-indus-
try sponsored clinical trials, was increased considerably.
As a remarkable finding, in the year 2018, the number
of non-industry sponsored trials in Turkey was similar to
the United Kingdom, and a little higher than Germany. In
the third quarter of 2004, the International Committee of
Medical Journals (ICMJE) declared that the registration
of clinical trials is required as a prerequisite of publica-
tion (8). After the declaration of ICMJE, many scientific
journals have started to ask for the registration of clinical
trials as a requirement. The ClinicalTrials.gov database is
one of the most known and easy-access databases to use
for this purpose. This may explain the increase in non-in-
dustry sponsored clinical trials. Non-industry sponsored
clinical trials can be defined as the trials which are fund-
ed by universities, organizations, national institutions,
etc. The vast majority are academic and non-commercial
studies. Probably, publication metrics may have effects
on academicians’ careers (9). However, this cannot be
the single factor in this increase. Not only in Turkey, but
also at the international level, the enhancement of the
research culture and widespread use of the existing da-
tabases are the other main factors. In the last decade,
although the total number of clinical trials in Turkey in-
creased, there was stability in industry sponsored trials.
It was not possible to figure out the reasons within the
present work. The reasons should be deeply discussed
by the relevant stakeholders.

Skepticism on scientific findings of the industry-driven
clinical trials has mostly occurred due to the design and
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the target of the study, which is generally defined by the
industry’s objective. On the other hand, the industry is
controlled by health authorities tighter than academia,
and tighter monitoring elicits higher data quality. Inherent-
ly, it puts the industry one step ahead of academia in the
documentation and reporting process (10). In the present
study, not only in Turkey, but in all countries, the number
and proportion of clinical trials with unknown status and
the number of interventional trials without defined phases
were much higher in the non-industry arm. These findings
can confirm that academic trials have much more missing
information. However, it may be concluded that learning
from each other has more benefits than seeing the limita-
tions of both approaches only. The industry can get much
more support from the academicians and benefit from
their expertise for the study design and the protocol. On
the other hand, the industry’s expertise on documentation
and reporting process can be beneficial to academia (9).

In this work, the clinical trials landscape of Turkey was il-
luminated in some measure. The main limitation of this
work was that this evaluation could not be conducted by
using national databases.

CONCLUSION

With this work, it was demonstrated that the number of
clinical trials is still not as expected. Although there was a
considerable increase in the total number of clinical trials
in recent years, the number of industry sponsored clinical
trials that have an economic impact on the country, was
almost stationary. However, with its geographical loca-
tion and other advantages, Turkey has a great potential
to increase the number of clinical trials. In order to take
its rightful place in the world, Turkey should continue to
make improvements, use its potential and increase aware-
ness in the field of clinical trials. In addition, it should be
kept in mind that “number” does not mean everything.
Ethics and quality should also be taken into consideration.
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ABSTRACT

After the New Corona Virus epidemic emerged in China at the
beginning of December 2019, authorities announced the ap-
pearance of cases in our country in March 2020. This epidemic
reminds us of the importance of preventive healthcare. Breast-
feeding is very important for child health. The anti-infective and
immunomodulatory properties of breast milk play an important
role in protection against infections. Passive immunity is pro-
vided especially by the high secretory IgA concentration and
other antipathogen factors in breastmilk. During emergency
situations, protection and promotion of breastfeeding is very
important. The COVID-19 pandemic is also an emergency sit-
uation, and it is recommended that mothers should continue
breastfeeding or giving expressed milk by wearing a mask, and
taking necessary hygiene measurements during this epidemic.

Keywords: COVID-19, breastfeeding, human milk

OZET

Aralik 2019 basinda Cin'de ortaya ¢ikan Yeni Korona VirUs salgi-
ni Mart 2020 tarihinde Ulkemizde gérilmeye baslandiktan sonra
koruyucu saglik hizmetlerinin dnemi bir kez daha ortaya ¢ikmistir.
Olaganisti kosullarda saghgin korunmasi ve sirdirilmesinde
anne sutl ile beslenme cok énemlidir. Bu salgin da bir olaga-
nUstl durumdur. Enfeksiyonlardan korunmada anne sitinin an-
ti-infektif ve immunmodiilator etkisi dne cikmaktadir. Anne siti
iceriginde bulunan 6zellikle yiksek salgisal IgA ve diger biyoaktif
madddeler ile pasif dogal bagisiklik saglanmaktadir. COVID-19
pandemisinin yasandigi bu dénemde anne sitl ile beslenme-
nin strdlrtlmesi ve desteklenmesi enfeksiyondan korunmak icin
gereklidir. Mevcut bilimsel verilere gére temas ya da enfeksiyon
varliginda annenin maske takarak, gereken hijyen kurallarini sag-
layarak emzirmeye ya da sadarak anne sitl vermeye devam et-
mesi 6nerilmektedir.

Anahtar Kelimeler: COVID-19, emzirme, anne sttl

INTRODUCTION

The COVID-19 pandemic, first recognized in China in
early December 2019 by an increasing awareness of clus-
tering cases of pneumonia, made its debut in Turkey in
March 2020. This, as expected, led to many questions
being addressed to paediatricians, such as "How are we
going to protect our infants and children from this dis-
ease?”, "What can we do to strengthen their immunity?”
“Can | breast-feed if | am sick?”. In this paper, we will try
to deal with questions related to breast feeding during
an epidemic, especially with reference to COVID-19.

The epidemiology of the novel corona virus (SARS-CoV-2
OR 2019-nCOV) infection and clinical presentation

The COVID-19 or SARS-CoV-2 infection first appeared in
China in December 2019. The majority of patients were
noted to be between 30 and 79 years of age (1). Thanks
to the intense measures for isolation and quarantine, the
epidemic was brought under control in China after a pe-
riod of 3 months, by which time, March 2020, the disease
had emerged in several countries, including Turkey, and
the World Health Organization (WHO), evaluating the
findings, declared the situation to be a pandemic (2). It
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was reported that by 10 March 2020, there were 110,000
infected cases and 4,000 deaths (2, 3). In an evaluation
conducted in China on 72,314 cases, the proportion of
cases younger than 10 years was found to be 1% (1). It was
reported that the infection follows a milder course in chil-
dren (1, 3). Contamination from human to human occurs
by direct air contact. Clinical symptoms develop similar to
any upper respiratory infection. The severity of the clinical
state depends on the immune state of the patient. Infec-
tivity starts a few days before the development of clinical
symptoms. Breast milk has not been reported as a source
of infection (4, 5). In an article from China early in Febru-
ary 2020, it was mentioned in a vague way that a mother
who has tested positive or who was suspected of having
COVID-19 should not breast feed her baby, but that she
could breast feed if her test was negative (6). On the other
hand, the paper did not report any findings which indi-
cated infection via breast milk. Meanwhile, Chen et al (5)
performed a postnatal study of the amniotic fluid, cord
blood, breast milk and throat scraping on 6 of 9 pregnant
women who had tested positive in their last trimester
of pregnancy and found negative test results for SARS-
CoV-2. Samples were not available in three of the moth-
ers (5). These results indicate that there was no contagion
by breast milk. Available data on these cases will increase
in time. WHO as well as the Royal College of Paediatrics
and Child Health have evaluated the available data on the
properties of similar respiratory viruses and breast milk
with relation to COVID-19 data and have concluded that
there should be no concerns about breast feeding (4, 7).

As per WHO instructions for all emergency situations, in
a COVID-19 epidemic, it is also important to implement
the principles of preventive health care measures. Breast
feeding and immunization procedures are at the top of
the list among these measures (7). Due to the singular
nutritional properties of human milk, alongside with its
immunological, anti-infective and immunomodulator
properties, promotion and protection of breast feeding
during epidemics is of utmost importance (8, 9).

Immunoprotective properties of breast milk

There has been an abundance of scientific studies, pub-
lished within the past five years, on the immunological
properties of human milk and their effectiveness. The
effectiveness of these properties increase with exclusive
breast feeding in the first 6 months of life and during the
course of breast feeding (9).

The protective components of breast milk show an inter-
active effect in an in vivo environment. However, it is best
to consider these components in two groups, namely cel-
lular and humoral. The cellular components of colostrum
and breast milk are shown in Table 1. Active leucocytes
are naturally present in human milk and their number de-
creases after the first months of life. The colostrum con-

Table 1: Cellular components of breast milk (9)

Leucocytes

Macrophages
Polymorphonuclear leucocytes
Lymphocytes

Stem cells

tains one million cells per mL. Breast milk contains both
T and B lymphocytes, with T lymphocytes in the major-
ity. While all immunoglobulin groups are present in hu-
man milk, secretory IgA is the major one. Secretory IgA
promotes mucosal immunity and plays a primary role in
protection from pathogenic microorganisms. Colostrum
contains high concentrations of IgA, and with contin-
ued breast feeding, these levels persist in the first 12-24
months of life; the antipathogenic properties of IgA for
some organisms even increase during this period (10).
Secretory IgA provides a passive immunity for respiratory
infections as well as for infections of the intestinal tract. It
has been shown that breast-feeding leads to a decrease
of 53% in infants presenting with upper respiratory infec-
tions and to a decrease of 27% in those presenting with
diarrhea (11). Karabayir et al reported the case of an in-
fant whose mother had clinical signs of varicella includ-
ing presence of an active lesion on her breast as well as
a positive Varisella Zoster Virls (VZV) DNA finding in her
milk, who had continued to be breast fed, but showed no
signs or symptoms of chicken pox. The authors concluded
that these results were due to the immunity provoked by
the varicella infection in the mother and the transfer of the
antibodies to the infant (12).

The nutritional levels of a person do not affect the im-
munoglobulin level of human milk. These levels are es-
sentially similar in well-fed and in malnourished women
(13). There are antibodies and some antipathogenic fac-
tors for certain viruses in breast milk as shown in Table 2.
These antibodies are transferred to the infant and pro-
vide protection. A breast feeding mother who acquires
an infection produces proteins which protect her and
which also are transferred to her infant, thus protecting
her infant from acquiring the infection. The same process
applies practically to all viral infections. Also, several sub-
stances other than antibodies have a role in the antiviral
properties of human milk.

Bioactive structures with important immunological prop-
erties are also present in human milk (Table 3). The bifidus
factor promotes the growth of a probiotic microorganism,
namely, of Lactobacillus bifidus, in the intestinal flora of
the infant. Lactobacillus bifidus has protective immuno-
logical properties. It stimulates antibody production and
enhances phagocytosis. Lysozyme is an antimicrobial sub-
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Table 2: Immunologically and pharmacologically active components for some viral infections observed in breast milk (9)

Immunoglobulin/

antiviral factor Viral infection

Secretory IgA Enteroviruses
Poliovirus types 1,2,3
Some Coxsackievirus types
Echovirus types 6 and 9
Herpesvirus

CMV

Herpes simplex virus
HIV

RSV

Rubella

Rotavirus

Measles

Norovirus

Immunoglobulin/

antiviral factor Viral infection

IgM, 19G CMV
RSV
Rotavirus
Rubella
IgE Parvovirus B19
Lipids Herpes simplex

Macromolecules Herpes simplex
Coxsackievirus B4
CMV

Rotavirus

a-2 macroglobulin Influenza
Parainfluenza

a-1 antitripsin Rotavirus

Table 3: Some bioactive substances in breast milk (9)

Bifidus factor

Lysozyme

Lactoferrin

Interferon

Complement

Vitamin B12 binding protein
Glycans and oligosaccharides
Interleukins

Nucleotides

stance which is heat resistant and also acid resistant. In
lactating mothers, lysozyme concentration in milk increas-
es during the course of the 12" and 24" months of breast-
feeding. Human milk also contains lactoferrin, which is an
iron binding protein, a substance with an inhibitory action
on the reproduction of viruses and of many pathogenic
microorganisms in the intestines. Lactoferrin is resistant
to proteolysis and has been reported to have anticancer
properties (9). Interferon, a substance with marked antivi-
ral properties, is produced by the natural killer cells and
T cells present in human milk. Glycans and oligosaccha-
rides, substances with complex carbohydrate structures,
are reported to have antipathogenic, immunomodulator,
antiinflammatory and prebiotic effects (14, 15).

Breast feeding protects the mother from many diseas-
es and also has a balancing effect on her mental health

(8, 9). In the course of breast feeding, oxytocin increas-
es in human blood. This hormone is reported to have a
protective effect from depression and its pacifying effect
on the mother’s psyche has been observed (9). Thus, this
hormone enhances the resistance of the mother to ad-
verse conditions such as epidemics.

Considering the protective qualities of breast milk and
of lactation in human health, the importance of continu-
ation of breast feeding in epidemics and other extraordi-
nary conditions cannot be overstressed. In addition to its
singular nutritional qualities and its protective effect from
diseases, human milk is the most hygienic as well as the
most natural and low cost food for the infant.

At present, reports from the Chinese experience consti-
tute our most important source of epidemiological data
on COVID-19 infection. The infection is known to spread
by respiratory secretions. Infection via breast milk has not
been reported (4, 5, 16, 17). In the light of the experience
gained from similar viral infections such as SARS, in infants
whose mothers are infected with SARS-CoV-2 or are sus-
pected to have this infection, continuation of breastfeed-
ing is reported to be the most suitable approach (16, 17).

Principles related to breast feeding during the
COVID-19 epidemic

WHO advocates exclusive breast feeding for all infants in
the first 6 months of life and the continuation of breast
feeding with complementary feedings until the infant is
at least two years old. The importance of continuation of
breast feeding during emergencies such as epidemics is
also stressed (18). Many scientific sources have stressed
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the importance of breast feeding during this COVID-19
epidemic (4,7, 16, 17). The recommendations of these sci-
entific organizations and of WHO are summarized below:

Breast feeding should not be discontinued during
epidemics: Mothers who are thinking of ending breast
feeding should postpone this decision. Thus the infant
will continue to receive the immunologic components
present in human milk.

It should not be forgotten that depriving the infant from
being breast fed for reasons such as a positive test result
in the mother, will expose him/her to great risks. Such an
infant will be deprived of preventive proteins produced
actively by the mother through exposure to COVID-19,
which are also transmitted to her milk, and also of immu-
nity related substances naturally present in human milk
(Tables 1, 2, 3), and thus the infant will be at risk of con-
tracting COVID-19 and all infectious diseases.

Breast feeding should not be discontinued due to the
mother’s contact with a person with a diagnosis of
COVID-19 infection: In such a situation the measures list-
ed below should be taken and breast feeding continued:

1. The mother should use a mask while breast feeding
or while expressing her milk,

2. Before feeding her baby, the mother should wash
her hands in an effective way (washing for about 20
seconds all areas covering the ventral, dorsal and
interdigital surfaces of the hands, the palms and
areas extending to the wrists, followed by rinsing
and drying with a towel used only once). Rings and
bracelets need to be taken off as they will hinder
effective hand washing,

3. The room should be ventilated at frequent intervals,

4. All clothing should be washed using detergents, at
water temperatures of 60-90°C,

5. The mother should consume plenty of liquids, be
on a balanced diet and get enough sleep.

A breast feeding mother receiving treatment at home
should not be separated from her infant: WHO and
many international scientific organizations advise that in
this situation, the infant and the mother should not be sep-
arated and that breast feeding should be continued along
with observation of hygienic measures (4, 7, 16, 17, 19).

WHO's suggestions for the home care of patients with
mild symptoms can be summarized as follows: Educat-
ing the patient and the household on the provision of
hygienic measures, including measures to prevent con-
tagion. To this end, the patient should be isolated in a
well ventilated environment, her mobility in the house
should be limited, her room should not be shared by oth-
er household members and if this is not possible, they

should remain at a distance of at least one meter from
the patient. Breast feeding should be continued, but the
mother is advised to wear a mask and pay attention to
hand hygiene during contact with her infant. Other WHO
recommendations include the limitation of numbers of
care givers, attention to hand hygiene following contact
with the patient or her belongings, and if possible, the
use of alcohol based hand disinfectants (19).

Measures to ensure breast feeding in infants whose
COVID-19 (+) mothers are hospitalized: The decision
to isolate mothers from their infants should be left to the
hospital team. However, if the team decides to leave the
COVID-19 (+) mother and her baby in the same room,
the mother should be advised not to kiss her baby and
to adhere strictly to hygienic rules. The distance between
the baby’s cradle and the mother's bed should be at
least two meters apart (16, 17). If there is a need for the
mother and infant to be separated temporarily, the in-
fant should continue to receive expressed breast milk. It
is preferable that instead of a bottle, the infant be fed by
spoon or cup. Hygienic measures, including the use of
disinfectants containing 60-95% alcohol, need to be ob-
served during the collection of breast milk. At this stage,
the safety of the drugs given to the mother from the per-
spective of breast feeding should also be checked from
official sources and scientific publications (20, 21).

CONCLUSION

In the light of existing scientific data, we can conclude that
contact with or infection from COVID-19 should not lead
to cessation of breast feeding. In view of the infant’s health,
the continuation of breast feeding and application of rou-
tine immunization procedures are of utmost importance.
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OZET

Tanisal virolojide PCR disi molekiler araclar arasinda ilk sirada
sinyal amplifikasyon yéntemleri yer almaktadir. Sinyal amplifi-
kasyon testlerinde klinik érneklerdeki hedef DNA veya RNA'nin
dogrudan kopyalanmasi yerine, bu molekillerden elde edilen
sinyallerin yikseltilmesi ve dl¢tlmesi amaclanir. Bu 6zellikleri ile
sinyal amplifikasyon ydntemleri incelenecek émekler, kullanilan
geregler veya calisma ortaminin amplifiye Urinlerle kontamine
olmasi bakimindan risk tasimazlar. HIV-1, HCV ve HPV nukleik
asitlerinin saptanmasi ve kantitasyonu ve HPV genotip analizi igin
onayli sinyal amplifikasyon testleri ticari olarak kullanima sunul-
mustur. ilk olarak 1990'l yillanin baslarinda kullaniimaya baslanan
ve farkli calisma prensipleri ve dzel tasanimlara sahip olan sinyal
amplifikasyon testleri glinimiizde real-time PCR, rolling circle
yontemi, luminex xMAP, DNA biyosensér teknolojisi ve dizi ana-
lizi gibi yeni tanisal tekniklerle kombine edilerek viral etkenlerin
saptanmasl, genotiplendirilmesi, multipleks analizleri ve bilin-
meyen yeni viruslarin kesfedilmesinde kullaniimaktadir. Onayli
sinyal amplifikasyon testleri yeni gelistirilen test tasanimlar igin
standart kontrol yontemleri olarak da kullanilmaktadir. Bu derle-
mede sinyal amplifikasyon temelli testlerin ¢alisma prensipleri ve
tanisal virolojideki kullanimlari detayli olarak ele alinmis ve diger
platformlardaki kullanimlarina dair érnekler sunulmustur.

Anahtar Kelimeler: Dalli DNA, Hibrid yakalama, invader

ABSTRACT

Signal amplification methods are the most preferred non-PCR
molecular tools in diagnostic virology. The aim of signal amplifi-
cation tests is to amplify and measure the signals obtained from
the target DNA or RNA in clinical samples, instead of directly
copying these molecules. With these characteristics, signal am-
plification methods do not pose any risk of contamination of the
test samples, laboratory devices or working environment with
amplified products. Approved signal amplification tests have
been commercially available for detection and quantitation of
HIV-1, HCV and HPV nucleic acids, as well as genotyping analy-
sis of HPV. Signal amplification tests were first used in the early
1990s and have different working principles and special designs.
These tests are now combined with new diagnostic techniques
such as real-time PCR, the rolling circle method, luminex xMAP,
DNA biosensor technology and sequence analysis, in the detec-
tion and genotyping of viral agents, multiplex analysis and the
discovery of new and unknown viruses. In addition, approved
signal amplification tests are used as the standard control meth-
ods for newly developed test designs. In this review, the working
principles of signal amplification-based tests and their use in di-
agnostic virology are discussed in detail and examples of their
use in other platforms are presented.
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GiRiS

Enfeksiyonlar veya genetik hastaliklarla iligkili nikleik asit-
ler klinik materyallerde ¢cogu kez disik kopya sayilarinda
bulunurlar (1). Bu hastaliklarin tanisi ve takibi icin ya da
herhangi bir numunedeki nikleik asit varliginin saptan-
masi ve kantitasyonu i¢cin amplifikasyon temelli yaklagim-
lara gereksinim duyulur (1-3). Amplifikasyon yaklagimlari
calisma prensiplerine gore genel olarak Ug¢ farkl grupta
incelenir; (i) dogrudan hedef nikleik asitlerin cogaltildig
yontemler, (i) hedef nikleik asitlere baglanan problarin
amplifiye edildigi yaklagimlar ve (iii) hedef nikleik asitler-
den Uretilen sinyallerin amplifiye edilmesine dayali teknik-
ler (1, 4). Polimeraz zincir reaksiyonu (PCR), loop-mediated
amplifikasyon (LAMP), nikleik asit sekans bazl amplifikas-
yon (NASBA) ve transkripsiyon aracili amplifikasyon (TMA)
teknikleri nukleik asit sekanslannin kopyalarini ¢cogalt-
mada kullanilan hedef amplifikasyon yontemlerinden en
yaygin kullanilanlandir (5, é). Ligaz zincir reaksiyonu (LCR),
Qb replikaz ve strand displacement amplifikasyon (SDA)
teknikleri ise spesifik olarak hedef nikleik asit sekanslarina
baglanan problarin kopyalanmasi prensibiyle ¢alisan prob
amplifikasyon yontemleridir (1, 5, 7). Sinyal amplifikasyon
tekniklerinde ise hedef niikleik asitlerin veya spesifik prob-
larin ¢ogaltiimasi yerine, her bir hedef nikleik asitlerin
sekansindan Uretilen sinyalin yikseltiimesi hedeflenir (1,
5). Bu amagla ilk olarak nikleik asitlerin 6zglin problarla
hibridizasyonu gerceklestirilir ve sonrasinda bu kompleks-
lerden elde edilen sinyalin derecesi arttirilir (1).

Literatlrde tanimlanmis olan sinyal amplifikasyon teknik-
lerinin en énemlileri; dalli DNA (bDNA; dallanmig DNA
veya branched DNA), déngusel prob (CP; cycling probe),
hibrid yakalama (HC; hybrid capture), Invader yontemi ve
tiramid sinyal amplifikasyonu (TSA) teknikleridir (Tablo 1)

(1, 8). Son yillarda bu tekniklere nanopartikillerin kullanil-
digr yeni sinyal amplifikasyon yontemleri de eklenmistir
(9). Klinik érneklerde HIV (human immmunodeficiency vi-
rus), HBV (hepatitis B virus), HCV (hepatitis C virus), CMV
(human cytomegalovirus) ve HPV (human papillomavirus)
varliginin saptanmasi ve kantitasyonu igin gelistirilmis ve
ticari olarak kullanima sunulmus cesitli sinyal amplifikas-
yon testleri bulunmaktadir (1). Sinyal amplifikasyon yak-
lasimi ayrica, mRNA kantitasyonu, bakteriyel antibiyotik
direng genlerinin gosterilmesi ve genetik hastaliklarin
tanisi (faktor V Leiden, kistik fibrozis ve Tay-Sachs tanisi,
tek nikleotit polimorfizmlerinin saptanmasi) icin de kul-
lanilmistir (1).

Gunumuzde viral nikleik asitlerin amplifikasyonu ve kan-
titasyonunda genis dinamik araliklar ve Ustin saptama
duyarliliklari ile real-time PCR temelli testler rutin viroloji
laboratuvarlarinda en sik kullanilan testler haline gelmis-
tir (2). FDA (Food and Drug Administration, ABD) onayli
viral yik testlerin dnemli bir b&limi yine real-time PCR
temelli testler iken, onay alan diger testler arasinda TMA
ve NASBA gibi izotermal amplifikasyon yontemleri ve ay-
rica bDNA, HC ve Invader gibi sinyal amplifikasyon test-
leri bulunmaktadir (10, 11). HPV, HIV-1 ve HCV tanisi icin
gelistirilmis FDA onayli sinyal amplifikasyon testleri belirli
avantajlanyla rutin tanida tercih edilebildigi gibi, yeni ge-
listirilen tani tarama testleri icin karsilastirmali analizlerde
standart kontrol testleri olarak da kullanilmaktadirlar (11,
12).

Branched (Dalli) DNA teknigi

Bu yontem hedef nikleik asitlerin immobilize edilmesi ve
takiben cok sayida dalli ve isaretli problar ile ardisik veya
simultane hibridizasyonu sonrasinda Uretilen sinyalin 4l-
culmesi prensibi ile ¢alisir (8). Test genel olarak tamam-

Tablo 1: Sinyal amplifikasyon tekniklerine genel bakis (1,4,11).

Teknikler Teorl!(. Ticari formlar
amplifikasyon
Dalli DNA 11.564 kat Chiron,
(Branched DNA) Bayer Healthcare
Diagnostics Division
(ABD).
Dongusel prob Birbirinden ID Biomedical (Canada),
(Cycling Probe) farkli Excimus Biotech (ABD)
bayutmeler
Hibrit Yakalama 3000 kat Digene Corporation
(Hybrid Capture) (ABD)
Invader 10-107 kat Third Wave
Technologies (ABD)
Tiramid Sinyal 500-1000 kat Molecular Probes (ABD)

Amplifikasyonu

Uygulamalar alanlan

HIV-1, HBV, HCV ve CMV viral yUklerinin saptanmasi;
sitokin mRNA kantitasyonu; HIV-1 ve HPV'nin in situ
saptanmasi.

Bakterilerde antibiyotik direnci saptanmasi;
Mycobacterium tuberculosis'de direkt tekrarlarin
karakterizasyonu. PCR ile kombine edildigi
uygulamalar var.

HBV ve CMV viral ylik kantitasyonu; HPV, Neisseria
gonorrhoeae ve Chlamydia trachomatis saptanmasi.

Genetik hastaliklarin tanisi; SNP* analizi; HPV tanisi,
HPV genotip tayini.

HPV, HIV, 16S ribozomal RNA ve antimikrobiyal
direnc genlerinin saptanmasi.

*SNP; single nucleotide polymorphism (tek nikleotid polimorfizmi)
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lanmasi 2 giin stirebilen 7 basamaktan olusur (Sekil 1) (1,
8). HIV-1, HBV, HCV ve CMV viral yiklerinin saptanmasi,
mRNA kantitasyonu, HIV-1 ve HPV'nin in-situ saptanma-
st icin tasarlanmig bDNA testleri bulunmaktadir (1, 5, 13).
Termal déngl cihazlarina gereksinim duyulmamasi, du-
stk kontaminasyon olasiligi, herhangi bir enzime gerek
duyulmamasi ve kantitasyona uygun olmasi gibi avantaj-
lara sahip olan bDNA testlerinin en 6nemli dezavantaj-
lari ise saptama duyarliliklarinin PCR temelli yontemlere
kiyasla daha distk olmasi ve test stiresinin uzunlugudur
(1,5, 14). Bununla beraber yeni nesil testlerin duyarliliklar
artinlmig, HIV-1 icin plazmada 50-75 kopya/ml saptama
duyarlihgr degerine ulasilmistir (1).

bDNA teknigi amplifikasyon basamaklari

Birinci basamak: Nukleik asitlerin mikrokuyucuk yizeyi-
ne sabitlendigi basamaktir. ik olarak viral partikillerden,
hicrelerden veya fikse edilmis dokulardan hedef niikle-
ik asitler (DNA veya RNA) serbestlestirilir ve nikleik asit
iceren numuneler bu biyolojik materyallerdeki RNaz ve
DNaz'larin inaktive edilmesi igin proteinaz K ve deterjan-
larla muameleye tabi tutulur. Arastinlmak istenilen hede-
fe bakilmaksizin tim bDNA testlerinde sabit prob olarak
ayni oligontkleotitler kullanilir. Sabit problarnn serbest
uclart yakalayici (capture) problarin baglanmasina uygun
olarak dizayn edilmistir. Yakalayici problar ise bir uglar
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e
/.2.““-»
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==\ amplifiyer
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B

sabit problara diger uclar da hedef nikleik asitlerde yer
alan spesifik sekanslara komplementer diziler icerecek
sekilde tasarlanmistir. Yakalayici problar dogrudan sabit
problara bagl olarak bulunabilecegi gibi solisyon ice-
risinde serbest olarak da bulunabilirler. Nukleik asitlerin
daha iyi sabitlenebilmesi icin bu problar bir hedef nikleik
asidin birden c¢ok bélgesine baglanabilecek cesitlilikte
tasarlanirlar. ikinci basamak: Hedef (target) problarin mik-
rokuyucuk ylzeyine sabitlenen nikleik asitlerle hibridize
oldugu basamaktir. Yakalayici problara benzer olarak he-
def problar da bir hedef nikleik asidin birden ¢ok bdlge-
sine hibridize olabilecek sekilde tasarlanir. Hedef nikleik
asitlerdeki korunmusg bolgeler ne kadar fazla sayida he-
def prob tasarlamaya uygunsa test sonunda elde edilme-
si beklenen teorik sinyal artisi o kadar yiiksek olacaktir.
Uglincii basamak: Preamplifiyer prob hibridizasyon basa-
magidir. Bir gecelik inklibasyon sonrasi hibridize olmamig
target problarin, lizis reaktiflerinin ve hicresel debrisin
ortamdan uzaklastinlmasi icin mikrokuyucuklar yikanir ve
kuyucuklara her biri 14 adet tekrarlayici sekans iceren pre-
amplifiyer prob karigimi eklenir. Her bir preamplifiyer pro-
bun nikleik asit-prob kompleksine baglanabilmesi igin iki
adet hedef proba ayni anda baglanmasi gerekmektedir.
Bu tasarim spesifik olmayan hibridizasyonlar minimize
etmek icin gelistirilmistir. Dérdincl basamak: Amplifi-
yer prob hibridizasyon basamagidir. Amplifiyer problar

L J
Viral genomun
(RNA - DNA)
serbestlestirilmesi 1
P T g
(DNA denature edilir)

NS
yakalayici probj| \|| sabit prob

I ]

hedef problar

Sekil 1: Ornek bir bDNA testinde reaksiyon basamaklari.
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preamplifiyer problarla hibridize olarak nikleik asit-prob
kompleksine baglanirlar. Bdylece sinyal amplifikasyon
multimeri ya da bDNA kompleksleri olarak adlandirlan
yapilar olusur. Her amplifiyer Gzerinde enzim isaretli prob-
larin baglanmasi icin ¢ok sayida baglanti bélgesi bulunur.
Besinci basamak: Hibridize olmamis amplifiyer problar
uzaklastinldiktan sonra numunelere enzim isaretli prob-
lar olarak adlandirlan alkalen fosfat-modifiye oligomer-
ler eklenir ve bu problarin amplifiyer problar Gzerindeki
tekrarlayan sekanslar ile hibridize olmasi saglanir. Altinci
basamak: Hibridize olmayan isaretli problar uzaklastiril-
diktan sonra ortama eklenen dioksetan subsrat, isaretli
probdaki alkalen fosfataz ile kimyasal reaksiyona girerek
kemiliminesan sinyal Uretimine neden olur. Test sonun-
da elde edilen sinyal miktari hedef nikleik asit miktari ile
lineer olarak iliskilidir. Yedinci basamak: Bu basamakta
dretilen kemiliminesan sinyal bir fotomultiplier tip ara-
ciligiyla 6lculir ve elde edilen sinyal egrisi miktari bilinen
bir drnede ait sinyal egrisi ile karsilastinhr ve rélatif 1gik
Uniteleri (RLU) belirlenerek numunedeki hedef nikleik
asit miktarinin kantitatif analizi yapilir (1, 5, 8).

Birinci nesil bDNA testleri 1990'larin baslarinda Chiron
(ABD) tarafindan gelistirilmistir. Ginimuzde Uctnci nesil
teknoloji kullanilarak Uretilen testlerde prob dizayni ge-
listirilmis ve duyarlilik artigi saglanmuistir (8). Preamplifiyer
problar iki hedef proba baglanacak sekilde dizayn edilmis
ve boylece nonspesifik baglanmalarla iliskili arka plan sin-
yalleri azaltilmistir. Ayrica izositozin (Iso5MeC) ve izogu-
anozin (IsoG) gibi dogal olmayan izomerik bazlar iceren
ve hedef nikleik asitlere ya da bDNA kompleksinin diger
Unitelerine (hedef problar, preamplifiyerler, amplifiyerler
ve isaretli problar) baglanmayan spesifik problar dizayn
edilmistir (8). Ayrica hedef digi nukleik asitlerle nonspe-
sifik baglanma olasihigr azaldidi igin testin sensitivite ve
spesifitesi artarken sinyal/arka plan kirliligi orani 30 kat
kadar arttinlmistir (15). Uzun problarin nikleik asitlere
daha stabil olarak baglanacagdi dusinilerek her biri 30
nikleotit uzunlugunda coklu yakalayici ve hedef problar
da dizayn edilmis ve denenmistir, ancak uzun problarin
yanlis eslesmelere neden olabildigi gorilmistdr (1). Yan-
lis eslesmelerin dniine gecilmesinde uygun prob tasarimi
onemli olup, bDNA testlerinde prob dizayni icin gelistiri-
len bir yazilim programi da bulunmaktadir (16).

Uclincii nesil bDNA testlerinden Versant HIV-1 RNA 3.0
(Siemens Healthcare, ABD) ve Versant HCV RNA 3.0 (Sie-
mens Healthcare, ABD) FDA tarafindan onay almistir (2).
Versant HIV-1 RNA 3.0 testinde teorik olarak 11.564 kat
artmis sinyal (59 preamplifiyer molekil x her preamplifiyer
molekilde amplifiyer problar i¢in 14 bolge x her amplifi-
yer molekilde isaretli problar icin 14 bélge) elde edilir ve
testin saptama duyarliligi 50-75 kopya/ml degerine ulagir
(1). Versant HCV RNA 3.0 ve Versant HBV 3.0 testlerinde
ise teorik olarak sirasiyla 2352 ve 7448 kat sinyal artisi bek-
lenir ve her iki testin saptama duyarliliklari sirasiyla 615 1U/

ml ve 3300 kopya/ml'dir. Bu testler icin beklenen teorik
amplifikasyonun HIV-1 testine goére daha disik olmasi-
nin nedeni hedef nikleik asitler icerisindeki iyi korunmus
sekanslardan Uretilebilen hedef prob sayisinin HIV-1 ile
kiyaslandiginda goreceli olarak daha az olmasidir (1, 2).
Bir calismada PCR ve Versant HCV RNA 3.0 yontemlerinin
HCV genotipleri (genotip 1-5) igin kantitasyon kapasitele-
ri degerlendirilmis ve bDNA y&nteminin genotip 1, 2 ve
3 icin daha dusuk kantitasyon degeri verdidi tespit edil-
mistir (17). Bir diger ticari test olan Quantiplex CMV 2.0
kantitatif bDNA testinin saptama duyarliigi 900 kopya/10°
[6kosit iken, testin yuritilmesi igin cok sayida |6kosit elde
edilmesinin gerekmesi ve testin 24 saatte tamamlanabil-
mesi gibi dezavantajlari bulunmaktadir (1, 14, 18). Bilinen
ticari testler disinda bDNA testlerinin yeni tekniklerle
kombine edildigi tanisal uygulamalar da denenmistir. Bir
aragtirmada H5 ve H7 alt tipi avian influenza suslarinin sap-
tanmasi ve eszamanli tanimlanmasi icin bDNA sinyal amp-
lifikasyon teknolojisinin sispansiyon platformdaki etkinligi
incelenmistir (19). bDNA ve luminex xMAP teknolojisinin
kombine edildigi multipleks testler (QuantiGene Plex as-
say; Affymetrix, Fremont, CA) ayrica gen ekspresyonu ca-
lismalarinda da kullanilmistir (20, 21).

Déngiisel prob (Cycling Probe, CP) teknigi

CP teknigi bir izotermal lineer sinyal amplifikasyon reaksi-
yonudur (1). Bu testte tek zincirli hedef DNA molekild sen-
tetik olarak Uretilen ve hedef DNA ile spesifik komplemen-
ter sekans iceren bir adet kimerik DNA-RNA-DNA probu
ile hibridize edilir (1). Kimerik probdaki RNA kisminin ide-
al uzunlugunun hedef DNA molekilindeki 4 baz ile tam
komplementer 4 pirin rezidlsu icerecek sekilde oldugu
gosterilmistir (22). Bu teknigin bazi uygulamalarinda DNA-
RNA-DNA probundaki DNA parcalarindan biri florofor ile
isaretlenir ve diger DNA parcasi florofora yakinligi nede-
niyle florofordan yayilan isimayi (bitlinligu bozulmamis bir
probda) absorbe eden bir quencher icerir. Ortama RNaz H
ilave edildiginde hedef DNA ile hibridize durumdaki pro-
bun RNA kismi bu enzim tarafindan parcalanir ve probun
diger iki parcasi (DNA kisimlar) hedef DNA'dan ayrilir ve
boylece hedef DNA bir sonraki kimerik prob ile hibridize
olmaya hazir hale gelir (1). Bu arada her hedef DNA'dan
sabit sicaklikta lineer olarak cogalan DNA fragmanlar
olusturulur (Sekil 2). Hedef nikleik asitlerin varligi bu DNA
parcalarinin jel elektroforezinde yiritilmesi ile veya bir im-
munoassay (lateral-flow strip) testi ile saptanabilir (1).

Yontem bakteriyel genomik sekanslarin  saptanmasi,
Staphylococcus aureus metisilin direncinin ve ¢oklu ilag
direncinin gosterilmesi, enterokoklarda vankomisin di-
rencinin saptanmasi (vanA ve vanB genleri) ve Mycoba-
cterium tuberculosis direkt tekrarlarin karakterizasyonu
icin kullanilmistir (1). ID Biomedical (Canada) ve Excimus
Biotech (ABD) firmalari tarafindan ticari testler de Uretil-
mistir (1). Bu teknik ayrica PCR gibi real-time hedef amp-
lifikasyon sistemlerinde veya rolling circle yontemi gibi
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floresans olusumu
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kalip DNA doéngtisel
slirece girer

’
-

Sekil 2: Déngusel prob testinin reaksiyon prensibi.

prob amplifikasyon sistemlerinde amplifikasyon Grini
birikimini saptamak Uzere modifiye edilmistir (1). Human
herpesvirus 6A ve B saptanmasi icin gelistirilen CP temelli
real-time PCR testi bunun bir érnegidir (23). CP real-time
PCR teknigi vahsi-tip varicella-zoster virus (VZV) ve Oka
asl kékenlerinin birbirinden ayirt edilmesi ve kantitasyo-
nu i¢in de kullanilmistir (24). CP real-time PCR teknigi ile
dizi analizi ydnteminin kombine edildigi bir calismada ise
NS5A inhibitorlerine direngli HCV varyantlarinin saptan-
masi ve kantitasyonu basarli bir sekilde test edilmistir
(25). Ayni yontem amantadin ve oseltamivir direncli inf-
luenza suslarinin saptanmasinda ve tiplendiriimesinde de
kullanilmistir (26, 27). RCA (random-primed rolling circle
amplification) teknigi ve elde edilen Grinlerin dizi analizi
yaklagimi ise yeni polyomavirus tirlerinin kesfedilmesin-
de kullanilmigtir (28).

Hibrit yakalama (hybrid capture, HC) teknigi

HC sistemi RNA: DNA hibridlerinin poliklonal antikorlar
ile yakalanmasi ve olusan komplekse baglanan isaretli
monoklonal antikorlarla kemiliminesan sinyal Gretilmesi
prensibi ile calisan bir yéntemdir (8). HC testinin numune
hazirlama basamaginin kolay olmasi sayesinde numune-
lerin islenmesi ve test edilmesi hizli ve verimli olarak yapi-
labilmektedir. Tim sireg yaklasik U¢ bucuk saat stirmekte
ve ayni gln igerisinde sonug alinabilmektedir (8). Testin
metodolojisi DNA hedefleri tespit etmek icin bir RNA
probun kullanildigi bes sirali basamak icerir (Sekil 3). Bu
yontemle RNA hedefler tespit edilmek istendiginde ise
DNA problar kullanilir (8). Teorik olarak 3000 kat amplifi-
kasyon saglayan HC sistemi (Digene Corporation, ABD),
HBV ve CMV viral yiklerinin tespiti, HPV tanisi, Neisseria
gonorrhoeae ve Chlamydia trachomatis varliginin goste-
rilmesi icin kullanilmistir (1, 11, 14).

HC teknigi amplifikasyon basamaklari

Birinci basamak: Hedef DNA'nin hiicrelerden serbestles-
tirilmesi ve nikleik asitlerin denatiire edilmesiislemlerinin
yapildigi basamaktir. Bu basamakta viral veya bakteriyel
hedef DNA'lar hicrelerden serbestlestirmek ve hibridi-

zasyona uygun olan tek zincirli hale getirmek icin numune-
ler bir denatlran ile muamele edilir. Bu amacla kullanilan
alkali bir madde olan sodyum hidroksit solisyonu ile hem
hicreler parcalanir hem de DNA kimyasal olarak denati-
re edilir (1, 8). ikinci basamak: Tek zincirli hedef DNAlarin
tek zincirli RNA problar ile hibridize oldugu basamaktir.
Numune bir kaba transfer edilir ve ¢ozeltiye hedef DNA
sekansi ile komplementer RNA problar ilave edilerek in-
kibe edilir ve ¢ift-zincirli RNA:DNA hibridleri olusur. RNA
problar tam genom (HPV i¢in 8 kb ve HBV icin 3,2 kb) veya
kismi genom uzunlugunda (CMV genomunun %17'sini
iceren 4 prob) tasarlanabilmektedir (1). Uciincl basamak:
RNA:DNA hibridlerinin yakalanarak kati faz tzerine bag-
lanmasi basamagidir. Bu adimda numuneler RNA:DNA
hibridlerine spesifik olarak baglanan yakalayici (capture)
poliklonal anti-RNA-DNA hibrid antikorlar ile kaplanmig
olan ikinci bir kaba (mikrotitre kuyucuklara) transfer edi-
lir. Boylece coklu RNA:DNA hibridleri mikroplak ylzeyini
kaplayan spesifik antikorlar tarafindan yakalanir ve kati
ylUzeye baglanir (1, 8, 29). Dérdinci basamak: Yakalama
isleminden sonra mikrokuyucuklar yikanir ve ortama yaka-
lanmis DNA-RNA hibridlerine baglanma 6zelligine sahip
konjuge enzim (alkalen fosfataz) isaretli monoklonal anti-
korlar ilave edilir ve karigim inkibe edilir. Alkalen fosfataz
enzimi kemiliminesan substrat (Emerald Il ve LumiPhos
530 gibi) varliginda sinyal amplifikasyonuna neden olan
bir isik Uretir (1, 8). Her isaretli antikora birkac alkalen fos-
fataz molekill konjuge edilmistir ve her yakalanan hib-
ride birden fazla konjuge antikor baglanir. Teorik olarak
hedef genom basina en az 1000 antikor baglanir ve her
antikora 3 alkalen fosfataz baglandiginda 3000 kat gore-
ce sinyal amplifikasyonu Uretilir. Besinci basamak: Ampli-
fiye kemiliminesan sinyalin bir luminometre ile 6l¢tldugu
son basamaktir (1, 8). Tim baglanmamis veya serbest bi-
lesenleri uzaklastirmak icin mikroplak yikanir. RNA:DNA
hibridleri ile isaretli antikorlar kabin yizeyine bagl kalir-
lar. Kuyucuklara alkalen fosfataz ile parcalanabilen kemi-
[Gminesan dioksetan substrat ilave edilir. Bu substratin
parcalanmasiyla 1sik emisyonu olusur ve bu emisyon bir
luminometre ile saptanarak dlcdldr.
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Sekil 3: HC testinde temel reaksiyon basamaklari.

HC teknigi HBV, HPV ve CMV tanilari icin ayrintilariyla ta-
nimlanmistir (1, 11, 14). HPV tanisi icin gelistirilen ilk ticari
test 1995'de Digene tarafindan kullanima sunulan HC1
testidir (11). Sonraki yillarda, mikrotitre plaklan yerine
tuplerde calisilan ve sivi bazli servikal numunelerde yuk-
sek riskli (HR) HPV tiplerinin saptanmasina olanak veren
FDA onayli yeni nesil testler (HC2) gelistirilmistir (8, 11).
HPV icin tasarlanan HC2 yéntemi HPV L1 gen bdlgesini
hedefleyen nonradyoaktif bir sinyal amplifikasyon testidir
(30). Dustk riskli (LR) bes HPV tipi [6, 11, 42, 43 ve 44] ve
13 adet HR-HPV tipine [16, 18, 31, 33, 35, 39, 45, 51, 52,
56, 58, 59 ve 68] ait iki prob kokteyli icerir. Bu test FDA
tarafindan onaylanan (1999 yilinda) ilk HPV yardimci ta-
ni-tarama testidir (11).

HC2 sinyali bir luminometrede goreceli 1sik birimlerinde
(RLU) okunur. Pozitif kontrol numunesi olarak 1 pg/ml HPV
tip 16 iceren bir tip kullanilirken, test edilecek érnekler
bu tip ile kargilagtirlir. Test drnegi RLU/kontrol (RLU / CO)
oranlari 1'den buyik olan test numuneleri pozitif olarak
degerlendirilir (31). Bu kesim noktasi 5000 genoma esde-
Jerdir ve yaygin HSIL prevalansinin tespiti icin optimum
dlzeyde duyarlilik ve 6zgullik saglamasi nedeniyle tercih
edilmistir (30,31). HC2 saptama tarafindan kaciriimasi sa-
dece HPV viral yikiu cok dusik oldugunda muhtemeldir
(31). HC2 klinik calismalarda diinya ¢apinda yaygin olarak
kullanilan ve saglam ve tekrarlanabilir oldugu gosterilmis
olan bir tarama testidir (30). Diger taraftan, HPV tanisin-
da kullanilan HC2'nin bazi sinirlamalar bulunmaktadir. Bu
yontem HR ve LR gruplari ayirt edebilirken spesifik HPV
genotip identifikasyonuna izin vermez. Tespit sinin yak-
lagtk 5000 genoma esit oldugundan PCR’a gére daha az
duyarlidir ve prob kokteylleri arasinda capraz reaktivite
gorulebilmektedir (30). NextGen (Qiagen) ydnteminin
calisma prensibi HC2 testine benzerdir ve test profiline
eklenen tip 66 ve 82 ile saptanabilen HR tip sayisi artinl-
mistir (11, 32).

Tam kan 6rneklerinde caligilan ve kantitatif veriler suna-
bilen HC CMV DNA (Digene) testinin ilk versiyonunda
saptama duyarliligi 5000 kopya/ml iken, ikinci versiyonun-
da bu deger 700 kopya/ml olacak sekilde gelistirilmistir
(14). Bu yontemde hedef DNA'yi iceren drnekler, CMV
genomunun yaklasik olarak %17'sine denk gelen 40.000
bp uzunlugunda spesifik bir CMV RNA probu ile hibri-
dize edilir (1,14). i§|emin hizhlig (6 saat) ve basit 6rnek
isleme gibi avantajlari yaninda, kantitatif test icin bircok
kontrollin gerekli olmasi gibi dezavantajlar da vardir (14).
Gunumuizde HBV, HCV ve HPV enfeksiyonlarinin tani ve
takibinde saptama duyarliliklari cok daha Gstln olan (1-
10 kopya/ml) ve ayni zamanda kantitatif sonug verebilen
tip-genotip spesifik molekdler tani testleri tercih edilmek-
tedir (6, 33, 34).

Invader teknigi

Invader yontemi calisma prensibi HC2 sisteminden ta-
mamen farkli olan ve HC2'den daha giicli amplifikasyon
saglayan (10°-107 kat) bir sinyal amplifikasyon teknigidir
(11). NUkleik asitlerin hem saptanmasinda hem de kanti-
tasyonunda kullanilan bu yéntem tip spesifik hibridizas-
yon, hibridize problarin cleavase enzimi ile parcalanmasi
ve olusan floresansin Slctlmesi esasina goére cahsir (1).
Third Wave Technologies (ABD) tarafindan gelistirilen
bu yontem klinik pratikte faktor V Leiden, faktor I, ApoE
saptanmasi, kistik fibrozis ve Tay-Sachs hastaliklarinin ta-
nisi, tek nikleotit degisikliklerinin (single nucleotide po-
limorphism, SNP) analizleri ve HPV, HCV, HBV ve HIV gibi
viral etkenler de dahil olmak Uzere spesifik nikleik asit
kantitasyonu veya genotip tayini icin de kullanilmistir (1,
35-38).

Invader teknigi amplifikasyon basamaklan

Invader yontemi tek zincirli hedef DNA'nin iki farkl oli-
gonukleotit ile hibridize edilmesine dayalidir. Nukleik
asitlerden elde edilen sinyal iki ayr basamakta gercek-
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lesen simultane zincirleme reaksiyonlar ile amplifiye
edilir. Birinci oligonikleotit olan primer prob 3" ucunda
hedef spesifik bolge (target-specific region, TSR) icerir
ve 5 ucunda hedefle hibridize olmayan bir kanat icerir.
ikinci oligontikleotit olan invader prob ise primer probun
5" ucuna dogru uzanarak hedefe hibridize olur. Hatta in-
vader probun 3’ ucu primer probun 5" ucuyla bir bazlik
olmak Uzere Ust Uste cakigir. Yani adindan da anlasilaca-
g1 Uzere invader prob primer prob-hedef hibridini invaze
eder. Termofilik arkebakterilerden elde edilen cleavase
enzimi invader prob, primer prob ve hedef DNA (¢l par-
casini tanir ve primer probu kanat bolimuinin baslangig
noktasindan Ust Uste ¢akisan tekli bazi da icermek Uzere
koparir. Bdylece primer probun 5" ucundaki kanat TSR
bolgesinden bir nikleotidi de alarak serbest kalir. Serbest
kalan bu flep (kanat + tek nukleotit) simultane gelisen se-
konder reaksiyonlar icin anahtar rol oynar. Bu flepler bir
invader prob gibi hareket eder ve sa¢ tokasi seklindeki
FRET kasetler (hairpin FRET cassette) ile hibridize olurlar.
Yani yeni olusan bu flepler sa¢ tokasi FRET problari invaze
ederler. Saglam durumdaki FRET kaset bir floresan boya
ve bu floresan boyadan yayilan emisyonu absorbe eden
bir non-floresan quencher icerir. Primer reaksiyondaki
ayni cleavase enzimi sekonder reaksiyonda olusan yeni
Ucll invader yapiyi da pargalar, boylece floresan boya ve

| enzimin tanidig t¢lu yapi
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quencher birbirinden ayrilir ve floresan emisyon artarak
dlcllebilir seviyeye gelir. Birinci ve ikinci reaksiyonlardaki
parcalanma olaylar simultane olarak gerceklesir ve izo-
termaldir. Birinci reaksiyondaki parcalanma isleminden
sonra primer prob yerinden ayrilir ve ikinci bir primer pro-
bun cleavage'i igin yer acilmig olur (Sekil 4). Tahmini ola-
rak primer reaksiyonlarla dakikada 30-50 prob parcalan-
masi olayi gerceklesir. Bir saat sonunda yaklasik olarak 10°
kat amplifikasyon artisi saglanir. Sekonder reaksiyonlarla
ise 10°-10* kat ilave amplifikasyon artigi elde edilir. Teorik
olarak 10%-10" kat sinyal artisi elde edilen bu testin sapta-
ma duyarliigr 1000-10.000 kopya/ml araligindadir (1).

Invader teknigi ile gelistirilen Invader ASRs (Hologic,
ABD) sinyal amplifikasyon yéntemi HPV tanisinda kulla-
nilmaktadir. Bu metot L1 gen bolgesi disinda diger gen
bolgelerini de hedeflemektedir. Tip 82 digindaki diger 14
HR HPV tipini saptar ve 3 farkl prob kokteyli icerir (11,
39). “Cervista HR-HPV (Hologic)” ve “Cervista HPV-16/18
(Hologic)” testleri invader prensibi ile calisan ve FDA
onayli ticari testlerdir (39, 40).

Invader yonteminde cesitli kiclk degisiklikler yapilarak

RNA saptanmasi ve kantitasyonu da yapilabilmektedir.
DNA hedeflerin saptanmasinda kullanilan enzim RNA

primer probun serbest kanadi

i enzim parcalama b
i bolgesi |nvader prob primer pro
i (wild tlp)
S v
Gl 3
5 ]
3 < 5 s, C
rimer “. ¥
pk . < kalip DNA primer prob 1 uygun olmayan eslesme
reakslyen (mutasyon tip) |
1
1
! cleavase
1 % .
1
- > @ i @ enzimi
"’ "I -
i
i ; 2o g |
|I. enzim parcalama bdlgesi %
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S . - FRET invader prob serbestlesmez
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Sekonder ) ¢ FRET
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reaksiyon< L @ O prob 2
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¢ ___, yeni bir FRET probu F: florofor
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Sekil 4: Invader yonteminde allel spesifik prob dizayni ve farkli floresan boyalarin

kullaniimasi ile tek ntkleotit farkliliklarinin belirlenmesi.
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Uclt yapilarini taniyamadidi icin RNA hedefleri arastiran
uygulamalarda 6bakteriyumlardan elde edilen farkli bir
cleavase enzimi kullanili. RNA hedefler icin primer ve in-
vader problar dizayn edilirken mRNA'daki splice baglanti
bolgeleri gbz ontine alinmalidir, ¢linkl intron sekanslar
iceren DNA'lara gore dizayn edilen oligolar cleavase en-
zimi tarafindan taninmayacaktir (1).

Tiramid sinyal amplifikasyon teknolojisi

TSA teknigi spesifik nikleik asitlerin veya proteinlerin
saptanmasi ve lokalizasyonlarinin belirlenmesine yénelik
uygulamalar icerir. CARD (catalyzed reporter depositi-
on) olarak da adlandirilir. Tiramid ile isaretli veya isaretli
tiramidin baglanabilecegi 6zel bir parcasi olan modifiye
nikleik asit problarindan biri kullanilabilir. Bu problar
DNA veya RNA hedeflerle hibridize olmaya uygundurlar
(genellikle in situ hibridizasyon gerceklesir). Bu yontem
ortama horseradish peroksidaz ve hidrojen peroksit ek-
lenince aktive olan tiramid (quinone benzeri yapi) form-
larinin komsu fenol gruplari ile (esasen komsu proteinle-
rin tirozin rezidileri ile) kovalen baglar olusturmasi esasi
Uzerine caligir. Sinyal olusumu direkt veya tiramid ile kon-
juge edilmis molekdller (biyotin, trinitrofenol gibi hap-
tenler veya florokromlar) araciligi ile indirekt olarak elde
edilebilir. Sinyal dar bir alanda sinirlandidi igin yogunlasir
ve sensitivitesi in situ hibridizasyon tekniklerindeki gele-
neksel biyotin-avidin komplekslerine gére 500-1000 kat
daha arttirilmig olur (1). Yontem HPV, HIV, 16S ribozomal
RNA ve antimikrobiyal diren¢ genlerinin saptanmasi
amaciyla kullanilmistir (1).

TSA teknigi amplifikasyon basamaklan

Horseradish peroksidaz modifiye streptavidin (HPMS) ile
bagdli biyotin isaretli problar kullanilarak lokalize sinyal
Ureten kompleksin bulydkligd arttinlabilir. Biyotin mo-
difiye tiramid molekillerinin hedef Gstinde birikimi ile
olusan ilk kompleks HPMS tarafindan taninan lokalize bir
depozit vazifesini gorlr ve ilk kompleks Gzerinde biriken
HPMS'ler ayri bir katman olusturur. Son olarak ortama 3,3’

e N
DNA veya RNA hedef

l

-

sinyal parcasi olan tiramid
modifiye prob ilavesi ve kalip
nukleik asit ile hibridizasyon
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diaminobenzidin gibi bir substrat ilave edilince ¢dziinme-
yen kahverengi bir ¢cokelti olusur (Sekil 5). TSA ydntemi
ile virls veya diger mikroorganizmalarin hicre ve doku
preparatlarindaki tek kopyalarinin bile tespiti mimkin

olabilir (1).

HPV DNA varligini saptamak icin tiramid temelli in-situ
hibridizasyonun sinyal amplifikasyonuna dayali bir yéntem
gelistirilmistir. Ancak saptama esigi distk oldugundan bu
yontem tutarli sonuglar elde etmede yetersiz kalmistir. So-
nug olarak, sitolojistlerin ilgi duymasina ragmen, bu yéntem
blytk olcekli HPV tarama testleri icin kabul gérmemistir
(30). Literattirde HSV (herpes simplex virus), HHV-8 (human
herpes virus-8; Kaposi sarkomu iligkili herpesvirus) ve HIV
enfeksiyonlarinin tanisi icin TSA yénteminin kullanildigina
dair veriler bulunmakla beraber, standardize edilmis ticari
formatta testleri bulunmamaktadir (41-43). RSV (respiratory
syncytial virus) saptanmasi icin tanimlanan bir imminolojik
sinyal amplifikasyonu testinde altin nanopartikillerinin ve
tiramid molekdllerinin kullanildigi immuno-biyosensorler
ile klasik ELISA testlerine gore dnemli dlctide duyarlilik ar-
tigi elde edildigi bildirilmistir (44).

Diger sinyal amplifikasyon teknikleri

Yukarida agiklanan sinyal amplifikasyon tekniklerinin yani
sira, bazen "dogrudan saptama teknikleri” olarak da ad-
landirilan ve nukleik asitleri saptamak icin sinyal amplifi-
kasyon tekniklerinde oldugu gibi sinyal birikimine dayali
olarak calisan bagka teknikler de vardir. Sinyal amplifikas-
yon tekniklerinin aksine, dogrudan saptama teknolojileri
problarin hibridizasyonundan direkt sinyal Gretir. Bu tek-
niklerde alkalen fosfataz gibi enzimler kullanilarak sinyal
birikiminin gelistiriimesi veya diger sinyal arttirici meka-
nizmalar kullanilimaz (1).

Dogrudan saptama tekniklerden biri ince bir altin plaka
Uzerine sabitlenen DNA dubleksleri arasindan elektron
transportu ve transportun elektrokimyasal olarak go-
rintilenmesi prensibine dayanmaktadir (1, 45, 46). Bu

sinyal olusturucu reaktif eklenmesi

ve sinyalin saptanmasi

tiramid ve protein arasinda
kovalent bag olusur
e T

\/x‘

2 horseradish peroksidaz ve
hidrojen peroksit eklenmesi

Sekil 5: Tiramid sinyal amplifikasyonu.




) Sinyal amplifikasyon teknikleri
Istanbul Tip Fakiiltesi Dergisi ® J Ist Faculty Med 2020;83(3):291-301

/

ince altin plaka ve modifiye problar

metilen mavisi

it

prob-kalip DNA hibridizasyonu

|6kometilen mavisi

normal yapili DNA [Fe(CN)6]3 e-
(tam eslesme) > 2 s 3T
sinyal Gretimi
[Fe(CN)é] azalir
/ sinyal retimi /

/ devam eder

Sekil 6: Yizeyden DNA aracili elektron transportu.

teknik yanhs eslesmis hibridleri Watson-Crick eglesmeli
hibridlerden mikemmel bir sekilde ayirmaktadir. 5" ug-
larinda tiyol ile sonlandiriimis alkil zincirleri tiretilen mo-
difiye DNA problarinin hedef DNA ile ¢ozelti icerisinde
hibridize olmasina izin verilir (1). ilk olarak hedef DNA
ile komplementer sekanslara sahip tek zincirli modifiye
DNA problar sentezlenir ve altin plaka Gzerine sabitle-
nir. Bu problarin u¢ kisimlarina oksido-reduksiyona ve
olcllebilir elektron akimina neden olan redox parcalar
(metilen mavisi veya daunomisin) eklenir. Modifiye prob-
larin solisyonda bulunan hedef DNA molekdlleri ile hib-
ridizasyonu sonucunda cift-zincirli DNA formlari olusur
(1, 45-47). Bu hibridler altin ylzey Uzerinde tek tabakali
bir yapi halinde birikirler. Dizenli bir yapi olusturan tek
tabakalarda dubleksler ylzeye yaklasik olarak 70° yénel-
mistir (1). Metilen mavisi veya daunomisin DNA'ya ¢ok
glcli olarak baglanirlar ve normal yapili DNA'dan gegen
elektron akimina bagli olarak indirgenirler (45). Omegin,
DNA dubleksleri arasindan akan elektronlar interkale
durumdaki metilen mavisini [6kometilen mavisine indir-
ger, bu durum solisyondaki [Fe(CN)6]>'U (ferri-siyanir)
[Fe(CN)6]*e indirger (1, 46). Ortamda ferri-siyandr var
oldugu surece bu elektrokatalitik déngu icinde elektron
akisi devam eder. Prob ve hedef nikleik asit arasinda bir
baz uyumsuzlugu varsa ya da DNA hasarli ise elektron
akigi azalir. Otokatalitik déngiinin uzun siire devam et-
tirilmesi sinyal artigi ile sonuglanir (Sekil 6). Boylece tam
eslesen ve yanlis eslesen DNA problar arasinda daha
fazla farklilasma olusur (1).

Bir bagka umut verici teknoloji hedef nikleik asitlerin
altin nanopartikiller ile modifiye edilmis hedef spesifik
oligontkleotitler ile hibridizasyonu ve sonrasinda olusan
istk sacilma rezonansinin saptanmasi prensibine daya-
nir (1). Birkag farkli prob-modifiye nanopartikilin hedef
DNA'nin birbirine yakin bdlgelerine baglanmasi veya

coklu hedeflere baglanan nanopartikillerin kompleks
formlar olusturmasi sayesinde nanopartikiller birbirlerine
yakinlagirlar ve sacilan 1s1gin renginde bir kayma ortaya
cikar (1). Altin nanopartikillerinin kullanildidi sinyal ampli-
fikasyon yéntemlerin drnekleri HBV ve influenza gibi viral
enfeksiyonlar icin tanimlanmistir (9, 48). Ayrica, hairpin
DNA biyosensorleri ve sinyal amplifikasyon tekniklerinin
kombinasyonunun iceren yaklagimlarin HCV, HIV ve HTLV-
1 (human T-lymphotropic virus-1) gibi viral enfeksiyonlarin
tanisinda kullanilabilirligi ile ilgili calismalar da yapilmistir
(49, 50).
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OZET

Burun kikirdaklarinin izole konjenital anomalileri olduk¢a ender
gorllen bir durumdur ve etiyolojisi hala tam olarak anlasila-
mamistir. Alt lateral kikirdagin konjenital defektlerinin genelde
fonksiyonel sorunlar veya major kozmetik sorunlar ile birlikte g6-
ruldigu belirtilse de, bazen asemptomatik ve rastlantisal olarak
da karsimiza ¢ikabilmektedir. Birbirlerine olan Usttnlikleri kesin
olarak bilinmemekle birlikte, defektin otojen kikirdak greftleri
ya da allojenik greftler ile rekonstriiksiyonu icin bir cok yontem
daha &nce belirtiimistir. Rinoplasti operasyonunda, dizgin int-
raoperatif planlama ile bu tip olgularda da tatminkar sonuclara
ulagilabilmektedir. Bu makalede; kozmetik talepleri ile rinoplasti
amaciyla klinigimize bagvuran, fonksiyonel herhangi bir sikayeti
olmayan, tek tarafli izole konjenital alt lateral kikirdak total yok-
lugu olgusunu ve otojen kikirdak greft ile rekonstruksiyonunu
sunmayt amagladik.

Anahtar Kelimeler: Alt lateral kikirdak, Konjenital, Rinoplasti

ABSTRACT

Congenital isolated anomalies of nasal cartilages are very rare
and the etiology is still not fully understood. Although congen-
ital defects of the lower lateral cartilage are usually associated
with functional or major cosmetic problems, they may also occa-
sionally be presented as asymptomatic and incidental. Although
their superiority to each other is not well known, several methods
have previously been described for reconstruction of the defect
with autologous cartilage grafts or allogenic grafts. With proper
intraoperative planning, satisfactory results can be achieved in
rhinoplasty operation in such cases. In this article we aimed to
present a case of congenital unilateral isolated total lower lateral
cartilage absence in a patient without any functional complaints
and the reconstruction of it with autogenous cartilage graft.

Keywords: Congenital, Lower lateral cartilage, Rhinoplasty

GiRiS

Preoperatif planlama, rinoplastinin bekli de en &nemli
basamagi olup, daha dnceden gecirilmis travma hikayesi,
rinoplasti dyklsu veya burunda var olan dogumsal herhan-
gi bir anomali, ameliyat basarisini etkileyen bircok faktor-
den biridir. Burunun konjenital anomalileri oldukg¢a nadir
olmakla birlikte 20.000 ila 40.000 canli dogumda bir go-
rilmektedir (1). Embriyolojik stirecte insan burnunun cok
fazla gelisimsel asamadan gecmesi, bu konjenital anoma-

lilerin farkl tiplerde kargimiza ¢cikmasina neden olmaktadir
(2). Komplet nazal kemik yoklugu, komplet septal kikirdak
yoklugu gibi major anomaliler hayatin erken dénemlerinde
gorsel olarak kolayca fark edilip nazal valv acisinin daral-
masina bagli fonksiyonel sorunlarla daha éncelikli olarak
karsimiza cikarken, mikroftalmi, tek tarafli ylz atrofisi gibi
baska dogumsal anomalilere de eslik edebilmektedir.
Cilt defekti olmayan tek tarafli izole kikirdak yoklugu gibi
mindr anomaliler ise, bazen hicbir bulgu vermeden tesa-
dufi olarak kozmetik cerrahi sirasinda tani almaktadirlar.
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Bu calismada amacimiz, sadece estetik amacla rinoplasti
operasyonu icin bagvuran bir hastada asemptomatik ola-
rak karsimiza cikan izole sol alt lateral kikirdak aplazisi olgu
sunumu olup, slire¢ yonetimi ile ilgili fikir vermektir.

OLGU SUNUMU

50 yasinda, bilinen sistemik bir hastaligi olmayan, kadin
hasta belirgin dorsal nazal hump sikayeti ve burun este-
tigi talebiyle klinige basvurdu (Resim 1). Hastanin 6zgeg-
misinde daha dnceden gecirilmis bir nazal cerrahi yada
travma oykist mevcut degildi, ailesinde anomali dykusi
yoktu. Hastanin nefes almada guclik ve burun tikanikligi
gibi herhangi bir fonksiyonel sikayeti yoktu. Hastanin ya-
pilan fizik muayenesinde dorsal nazal hump, burun ucun-
da hafif sola deviasyon, nazal septumda hafif sag devias-
yon, nostrillerde asimetri gorildi. Hastada herhangi bir

valf yetmezligi bulgusu gérilmedi, cottle isareti negatifti.
Hastanin maksiler ve mandibular kemik yapisi normal g6-
rinimdeydi.

Hastanin onami alindiktan sonra, mevcut bulgulanyla
dorsal nazal hump reduksiyonu ve tip cerrahisi yapilmasi
hedeflenerek acik rinoplasti operasyonu planlandi. Yapi-
lan Goodman insizyonunu takiben, rinoplasti flebi kaldi-
rildiginda sol alt lateral kikirdagin total olarak (medial ve
lateral crus) mevcut olmadigi gorildi (Resim 2). Septop-
lasti diseksiyonlari eklenerek, septal mukoza eleve edilip
septumdan alt lateral kikirdak rekonstriksiyonu igin ye-
terli miktarda kikirdak greft alindi. Septumun diz kismi
alt lateral kikirdagin kolumellar segmenti icin, egri kismi
ise orta ve lateral krus rekonstriiksiyonu igin kullanildi.
Kikirdaklar simetriyi saglayacak sekilde birbirine sitire
edildi (Resim 3). Hastaya ilave olarak bagka bir greft kul-

Resim 2: Sol alt lateral kikirdak yoklugunun intraoperatif gérinima.
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Resim 4: Hastanin postoperatif 5. ay fotograflar.

lanilmadi. Hump rediksiyonu, nazal osteotomiler ve ru-
tin rinoplasti prosedurlerini takiben, nihai fonksiyonel ve
estetik sonug saglandiktan sonra operasyona son verildi.
Hastanin postoperatif dénemde ek bir sikayeti olmama-
si Uzerine ertesi gln taburcu edildi. Hastanin yapilan 1.
ay, 3. ay ve 5. ay kontrollerinde hafif bir nostril asimetrisi
disinda basgka bir deformite ile karsgilagiimadi ve hasta-
nin operasyon sonucundan memnun oldugu gdzlenildi
(Resim 4).

TARTISMA

Burunun konjenital anomalileri, arhinia gibi total agenezi-
lerden, burnun izole bir kisminin aplazisine kadar degisen
spektrumda karsimiza ¢gikabilirler. Losee ve ark. (1) yaptigi
calismada burnun konjenital anomalilerini 4 ana baslga
ayirmis ve "hipoplazi ve atrofi” ‘den olusan 1. tip'i, en sik
gorllen tip (%62) olarak belirtmistir. Hipoplazik anomali-
lerinin, orofasiyal yariklar ile birlikte olmadan gérilmesi
olduk¢a nadirdir (3). Hatta burnun izole hipoplazik ano-
malilerinin aslinda bir orofasiyal yarik tasiyiciligi durumu
olabilecegdi belirtilmistir (4). Bilen ve ark. ise konjenital

pilan rekonstriiksiyon sonrasi gériinim.

alar kikirdak defekti olgularinin neredeyse tamaminin tek
tarafli ve ilave bir cilt defekti ile beraber gorildigini be-
lirtmiglerdir (5).

Daha once literatirde alt lateral kikirdagin parsiyel yoklu-
Ju ile ilgili yaymlarin (6, 7) mevcut olmasinin yani sira, alt
lateral kikirdagin total aplazisi ile ilgili az sayida yayin da
mevcuttur (8-11). Fakat, bildirilen bu vakalarin tamaminda
hasta, valf yetmezligi ve fonksiyonel sikayetler nedeniyle
basvuru yapmistir. izole tek tarafli alt lateral kikirdak apla-
zisinin, nazal pasaj engeli olmadan izole halde gorildu-
JU herhangi bir yayin, literatirde mevcut degildir. Diger
calismalardan farkl olarak, klinigimize gelen bu hasta,
burunda tikaniklik ve nefes alamama sikayeti olmadan,
tamamen estetik amacli operasyon istemi ile tarafimiza
bagvurmustur.

Alt lateral kikirdagin embriyolojik olarak karmasik gelisim-
sel asamalarindan dolayi, burnun aplazik ve hipoplazik
anomalilerinin ¢cogunun mekanizmasi tam olarak anlasi-
lamamustir (12). Lateral nazal ¢ikintilar, Ust lateral kikirdak-
larin ve alt lateral kikirdaklarin lateral krusunun gelisimini
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saglarken, alt lateral kikirdaklarin medial kruslar ve sep-
tumun kaudal ¥2'si medial nazal ¢ikintidan kéken almakta-
dir (1). Bu bilgilerin 1s1ginda, lateral ve medial ¢ikintilarin
gestasyonel 10. haftadaki fizyonundan énce veya sonra
hicresel penetrasyonu ve kikirdak olusumunu etkileyecek
herhangi bir durumun (teratojenler, vaskiler olaylar, lokal
basi ...vb.) bu tablonun olusumuna neden olabilecegdi
dustnilmektedir (8).

Patogenezi tam olarak anlasilamadigi ve cok ender go-
zUktGgu icin izole alt lateral kikirdak aplazisi veya hipop-
lazisi olgularinda net bir tedavi yaklasimi bulunmamakta-
dir. Daha 6nce septum cerrahisi gecirmemis olgularda,
literatlire gore parsiyel veya total aplazi fark etmeksizin,
rekonstriksiyon icin siklikla septal kikirdak yeterli olmak-
tadir (7, 9, 11, 13). Yeterli kikirdak dokusu olmayan veya
daha fazla kikirdak grefti gerektiren olgularda aurikiler
kikirdak grefti ile de rekonstriksiyon planlanabilmekte-
dir (6, 10, 14). Buna ek olarak kostal kikirdak veya allo-
jenik materyaller de bir rekonstriksiyon yontemi olarak
dustnulebilir. Bu olguda rekonstriksiyon icin septal kikir-
dak grefti kullanildi. Septumdan,yeterli miktarda septal
kikirdak grefti alindiktan sonra kikirdak greftinin tabana
komsu ve saga deviye olan kismi; mevcut olan egiminden
dolayi orta krus ve lateral krus gecisinin kurvatirini daha
iyi saglayacagi dustinilerek bu bdlgenin rekonstruksiyo-
nu icin kullanildi. Alt lateral kikirdagin kolumellar seg-
mentinin rekonstriksiyonu igin ise septumun diz kismi
kullanilip bu segmentler birbirine sitire edildi. Daha 6n-
ceki yayinlarda bunu destekleyecek bir bulgu olmasa da,
hafif-orta septal deviasyonu olan hastalarin, septumdan
alinan deviye olan kikirdak greftlerinin alar bolge rekons-
triksiyonu icin kullanigh oldugunu séyleyebiliriz.

Sonug olarak burnun konjenital kikirdak anomalileri ol-
dukga nadir gorilen bir durum olmakla birlikte, burun
icindeki bir kikirdak yapinin izole olarak yoklugu daha
da nadir gorilen bir durumdur. Literatirde sinirli sayida
belirtilen konjenital alt lateral kikirdak aplazili olgular,
genellikle nazal valf yetmezligi gibi fonksiyonel sorunlar
veya major kozmetik sorunlar ile hekime basvurabiliyor
iken, bu olguda oldugu gibi asemptomatik olarak kalip,
rinoplasti operasyonunda tesadufi olarak da kargimiza ¢i-
kabilmektedir. Rinoplasti tim asamalarinda cerrahi ekip
icin zorlayici ama uygun planlama ile basarl sonuclara
ulasilabilecek bir ameliyattir. Alt lateral kikirdak defektleri
tedavisinde izlenecek yol konusunda kesin bir fikir birligi
mevcut degildir fakat, otolog kikirdak greftleri kullanila-
rak tatminkar fonksiyonel ve estetik sonuglar elde edile-
bilinecegini distinmekteyiz.
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