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AMAC VE KAPSAM

Mugla Sitki Kogman Universitesi Tip Dergisi, Mugla
Sitk1 Kogman Universitesi Tip Fakiiltesinin siireli yaym
organidir ve Nisan, Agustos ve Aralik aylarinda olmak
iizere yilda 3 say1 yayinlanmaktadir. Derginin yayin dili
Tiirkge ve Ingilizcedir.

Dergide, tibbin her dali ile ilgili prospektif,
retrospektif ve deneysel arastirmalar, olgu sunumu ve
derlemeler yayinlanir. Yaymlanan makalelerde konu ile
ilgili en yiiksek etik ve bilimsel standartlarda olmas: ve
ticari kaygilarda olmamasi sarti gozetilir. Yayn igin
gonderilen caligmalar; orijinal, bagka bir dergide
degerlendirme siirecinde olmayan ve daha Once
basilmamis olmasi kosullariyla kabul edilir.

Mugla Sitki Kogman Universitesi Tip Dergisi; TR
Dizin, Google Akademik, Tiirkiye Atif Dizini, Academic
Keys, ve Research Bible Index tarafindan
indekslenmektedir.

Dergide yayinlanacak olan yazilar
http://dergipark.gov.tr/muskutd web sayfasi tizerinden
gonderilmelidir. Yazim kurallari, teknik bilgiler ve diger
gerekli formlara bu sayfadan erisilebilir. Gonderilen
yazilardaki tiim igerikler yazarlarin sorumlulugundadir.

Bu dergide yer alan yazi, makale, fotograf ve
illiistrasyonlarmn elektronik ortamlarda dahil olmak iizere
kullanma ve ¢ogaltma haklar1 Mugla Sitki Kog¢man
Universitesi Tip Dergisi'ne aittir. Yazili 6n izin
olmaksizin materyallerin tamaminin ya da bir béliimiiniin
cogaltilmas1 yasaktir. Her hakki saklidir. Mugla Sitki
Kogman Universitesi Tip Dergisi’nde yaymlanan
icerikler yazar(lar)a aittir. Mugla Sitki Kog¢man
Universitesi Tip Fakiiltesi, dergi editorleri, calisanlar1 ve
yayinci bu yazilar i¢in mali, hukuki ve diger yonlerden
sorumluluk kabul etmemektedir.

AIMS AND SCOPE

Medical Journal of Mugla Sitki Kocman University is
a periodical of Medical School of Mugla Sitki Kocman
University and is published three times per year; in April,
August, and December. The Medical Journal of Mugla
Sitki Kocman University’s publication languages are both
Turkish and English.

The articles which could be prospective or
retrospective on investigational studies, case reports and
reviews of every aspect of medicine are published. The
studies should have paramount ethical and scientific
standards as well as no commercial concerns. Articles are
accepted for publication on the condition that they are
original, are not under consideration by another journal,
or have not been previously published.

The Medical Journal of Mugla Sitki Kocman
University is indexed by TR Dizin, Google Scholar,
Tirkiye Atif Dizini, Academic Keys and Research Bible.

All manuscripts must be submitted electronically on
the http://dergipark.gov.tr/muskutd. Instructions for
authors, technical information, and other necessary forms
can be accessed over this web page. Authors are
responsible for all content of the manuscripts.

Rights to the use and reproduction, including in the
electronic media, of all communications, papers,
photographs and illustrations appearing in this journal
belong to the Medical Journal of Mugla Sitki Kocman
University without prior written permission of part or all
of and material is forbidden. All rights are reserved.
Published content of the journal is in authors’ own
responsibility. Mugla Sitki Kocman University School of
Medicine, editors, employees and the publisher do not
accept any financial, legal or any other liability for the
published material.
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YAZARLARA BiLGi
http://dergipark.gov.tr/muskutd/page/4152

Genel Bilgiler

Mugla Sitki Kogman Universitesi Tip Dergisi Mugla
Sitk1 Kogman Universitesi Tip Fakiiltesinin siireli yaym
organt olup 6zel sayilar hari¢ diizenli olarak yilda ii¢ say1
olarak yayimlanir. Tibbin her dali ile ilgili prospektif,
retrospektif ve deneysel arastirmalar, olgu sunumu ve
derlemeler yayinlanmak i¢in degerlendirilmektedir. Konu
ile ilgili etik ve bilimsel standartlar olmasi ve ticari
kaygilarin olmamasi sart1 gozetilir. Yazarlar tarafindan,
baska bir dergide degerlendirme siirecinde olmayan ve
daha &nce basilmadigi beyan edilen yazilar incelemeye
almir. Editor onay1 sonrasinda en az yurt igi-yurt dis1 iki
hakem incelemesinden gegip gerek goriildiigii takdirde
istenen degisiklikler yazarlar tarafindan  yapilip
hakemlerce kabul edildikten sonra yayimlanir.

Bilimsel Sorumluluk

Yazar olarak belirtilmis tiim kisiler ¢aligmay1 planlamali
veya gergeklestirmeli, ¢alismanin yazilmasinda, gézden
gecirilmesinde ve son halinin onaylanmasinda rol almis
olmalidir. Kriterleri karsilayan bir metnin ortaya ¢ikmast
tiim yazarlarin sorumlulugudur.

Etik Sorumluluk

Mugla Sitki Kogman Universitesi Tip Dergisi, etik ve
bilimsel standartlara uygun yazilar1 yayimlayarak bilimin
dogru bir sekilde ilerlemesine katki saglamay1
hedeflemektedir. Bu kapsamda, ¢alismalarin bilimsel
etige uygunlugu Onemlidir. Etik ilkeler COPE
(Committee on Publication Ethics) tarafindan hazirlanan
yonerge
(https://publicationethics.org/resources/resources-and-
further-reading/international-standards-editors-and-
authors) temel almarak Mugla Sitki Kogman Universitesi
Tip Dergisi tarafindan benimsenmis ve yazarlar,
hakemler ve editorler tarafindan da benimsenmesi
onerilmektedir. Bu Onerilerin  bir kismu asagida
verilmistir.

Yazarlarin Etik Sorumluluklar::

- Calismayla iligkili veri kayitlarimi diizenli tutmak ve
olas1 bir talep iizerine bu verilere erigim verebilmelidir.

- Gonderdigi  makalenin  bagka  bir  yerde
yayinlanmadigindan veya kabul edilmediginden emin
olmalidir.

- Insan veya hayvan denek igeren tiim ¢alismalar icin
ulusal ve uluslararasi yasalara ve yoOnergelere uygun
olmasini saglamak, (6rnegin, WMA Helsinki Bildirgesi,
NIH Laboratuar Hayvanlarinin Kullammna iliskin
Politika, Hayvanlarin Kullanimima iliskin AB Direktifi)
gerekli  onaylarin  alindifin1  onaylamak, denek
mahremiyete sayg1 gostermek. Caligmasina dair ilgili etik
kurul onaylarin1 ve arastirma detaylarini calismanin
“Gereg ve Yontem” kisminda belirtmek.

- Herhangi bir ¢ikar catigmast durumunda, makalesiyle
ilgili etik bir ihlal tespit ettiginde bunu editor ve yayinci
ile paylasmak, hata beyani, zeyilname, tazminat bildirimi
yaymlamak veya gerekli goriildiigli durumlarda ¢alismay1
geri ¢ekmelidir.

Hakemlerin Etik Sorumluluklar::

- Editoriin karar verme siirecine katkida bulunmak igin
makaleyi objektif olarak zamaninda incelmeli ve sadece

uzmanlik alani ile ilgili ¢alisma degerlendirmeyi kabul
etmelidir.

- Degerlendirmeyi nesnel bir sekilde sadece galigmanin
icerigi ile ilgili olarak yapmalidir.

- Dini, siyasi ve ekonomik ¢ikarlar gzetmeden caligmay1
degerlendirmelidir.

- Yayinlanacak makalenin kalitesini  yiikseltmeye
yardime1  olacak  yonlendirmelerde  bulunmali  ve
caligmay: titizlikle incelemelidir. Yorumlarini yapici ve
nazik bir dille yazara iletmelidir.

- Editor ve yazar tarafindan saglanan bilgilerin gizliligini
korumali, kér hakemlige aykiri bir durum varsa editore
bildirmeli ve ¢alismay1 degerlendirmemelidir.

- Potansiyel ¢ikar catigmalarmin (mali, kurumsal,
isbirlik¢i ya da yazar ve yazar arasindaki diger iliskiler)
farkinda olmal1 ve gerekirse bu yazi i¢in yardimlarini geri
¢ekmek konusunda editdrii uyarmalidir.

Editorlerin Sorumluluklari:

- Cinsiyet, dini veya politik inanglar, yazarlarin etnik
veya cografi kokenleri iizerine ayrim yapilmaksizin
gorevlerini yerine getirirken dengeli, objektif ve adil bir
sekilde hareket etmelidir.

- Dergiye gonderilen c¢aligmalar1 igerigine gore
degerlendirmeli, hicbir yazara ayricalik gostermemelidir.
- Olas1 c¢ikar catigmalarint 6nlemek adina gerekli
onlemleri almali ve varsa mevcut beyanlar
degerlendirmelidir.

- Etik ihlali niteliginde bir sikayet olmasi durumunda,
derginin politika ve prosediirlerine bagl kalarak gerekli
prosediirleri uygulamalidir. Yazarlara, gelen sikayete
cevap vermek i¢in bir firsat vermeli, ¢aligma kime ait
olursa olsun gerekli yaptirnmlari uygulamaktan
kagmamalidir.

- Derginin ama¢ ve kapsamma uygun olmamasi
durumunda gelen ¢alismayi reddetmelidir.

Tiim arastirma makalelerinde (retrospektif ¢aligmalarda
dahil olmak {izere), c¢aligma i¢in Etik Kurul Onay1
alinmali ve Etik Kurul Onayinin alindig1 yer, tarih (giin,
ay ve yil olarak) ve onay numarast Gere¢ ve Yontem
bolimiinde  belirtilmelidir. Insan ile ilgili tim
caligmalarda Helsinki Deklarasyonu’na (World Medical
Association Declaration of Helsinki
http://imww.wma.net/en/30/publications/10policies/b3/ind
ex.html) gore  calismanmn  yapildigit  mutlaka
belirtilmelidir. Olgu sunumlarinda, hastadan (ya da yasal
vasisinden) tibbi verilerinin yayinlanabilecegine iliskin
yazili hasta onam belgesi alindi ciimlesinin hasta onam
tarihi ile birlikte belirtilmesi gereklidir. Hayvan deneyleri
icin laboratuvar hayvanlarmin bakim ve kullanimi
konusunda kurumsal veya ulusal yonergelerin takip
edilmeli ve bildirmelidirler. Yazarlarin ¢aligmalarinda
kullandiklar1 ciimlelerinden editér ve yayin kurulu
sorumlu degildir. Bilimsel, hukuki ve etik sorumlulugu
yazarlara aittir.

Sorumlu yazar, gonderilen ¢aligjmanin bagka bir yerde
yayimlanmadigimi ve ayni anda bir diger dergide
degerlendirilme siirecinde olmadigint Dbelirtmelidirler.
Caligsmanin bir kismu kongrede sozlii veya poster bildiri
olarak sunuldu ise baslik sayfasinda kongre adi, yer ve
tarih verilerek belirtilmesi gereklidir.
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Kabul edilen yazinin tim kullanim ve yaymn hakki
derginin olur ve izinsiz olarak baska bir yerde
yaymnlanamaz.

Degerlendirme: Tim makaleler ¢ift-kor degerlendirme
yontemi kullanilarak en az iki yerli veya yabanci hakem
tarafindan degerlendirilir. Makalelerin degerlendirilmesi,
bilimsel Onemi, orijinalligi géz Oniine alinarak yapilir.
Yayina kabul edilen yazilar editorler kurulu tarafindan
icerik degistirilmeden yazarlara haber verilerek yeniden
diizenlenebilir.

Intihal taramasi: Dergiye gonderilen makaleler format
ve intihal agisindan kontrol edilir. Formata uygun
olmayan veya intihal benzerlik oran: yiiksek (%20’den az
olmalidir) makaleler degerlendirilmeden sorumlu yazara
geri gonderilir.

Cikar catismasi: Caligmalan ile ilgili taraf olabilecek
tim kigisel, ticari baglant1 veya ¢alisma i¢in dogrudan
veya dolayli olarak maddi destek veren kurum var ise
yazarlar; kullanilan ticari iiriin, ilag, firma ile ticari higbir
iligkisinin olmadigini veya varsa nasil bir iligkisinin
oldugunu (konsiiltan, diger anlagmalar vs.), editore
sunum sayfasinda bildirmek zorundadir. Herhangi bir
¢ikar catigmasinin olmadigi durumda metin igerisinde
‘Yazarlar ¢ikar iligkisi olmadigini beyan eder’ seklinde
ifade edilmelidir.

Lisan

Derginin yaym dilleri Tiirkce ve Ingilizcedir. Tiirkce
metinlerde Tirk Dil Kurumu'nca (www.tdk.gov.tr)
yayinlanan Tiirk¢e sozliik temel alinmalidir. Gonderilmis
makalelerdeki tiim yazim ve imla hatalari, anlam ve
verileri degistirmeksizin editor tarafindan diizeltilebilir.
Metnin kurallara uygun olarak diizenlenmesi yazarlarin
sorumlulugundadir.

Telif Hakkn Bildirimi

Telif hakk: devrini bildirmek i¢in kapak mektubunda ‘Bu
makalenin telif hakki; ¢alisma, basim i¢in kabul edilmesi
kosuluyla Mugla Sitki Kogman Universitesi Tip
Dergisi’ne devredilir’ seklinde belirtilmelidir. Yazarlara
icret 6denmez.

Yaz Tipleri

Derleme: Derlemeler yeni veya tartigmali alanlara 1sik
tutmahdir. Tiirke ve Ingilizce bashk ve tek paragraflik
Ozetler ve anahtar kelimeler igermelidir. Dergi editorii
derleme yazimu igin davette bulunur.

Orijinal makaleler: Orijinal makaleler temel veya Kklinik
caligmalar veya klinik denemelerin sonuglarmi bildirir.
Makale dili Tiirkce veya Ingilizce fark etmeksizin Tiirkge
ozet, Ingilizce ozet, giris, gerec ve ydntemler,
bulgular/sonuglar, tartisma, tesekkiir  (gerekliyse),
kaynaklar ve sekiller ve tablolardan olugsmalidir.

Olgu Sunumu: Tibbin her alanindaki 6nemi olan olgu
sunumlarim yaymlanir. Tiirkce 6zet, Ingilizce dzet, giris,
olgu, tartigma, kaynaklardan olugmalidir.

Yazi Gonderimi

Tim yazilar elektronik ortamda
http://dergipark.gov.tr/muskutd adresi lizerinden
gonderilmelidir.

Yazinin Hazirlanmasi

Yaz1 hazirhigi iki satir aralikli, satir numaralar verilmig
ve Times New Roman 12 punto karakter biiyiikliigiinde
yapilmalidir. Sayfalar baslik sayfasindan baslamak {izere,
sag alt kosesinden numaralandirilmalidir. Makale
sistemine yiiklenen word (*.doc, *.docx) dosyasinin

baslik sayfasinda yazarlara ait isim ve kurum bilgileri yer
almamalidir.

Kapak Mektubu: Kapak mektubu gonderilen makalenin
kategorisini, daha 6nce baska bir dergiye gonderilmemis
oldugunu, c¢ikar iligkisi bildirimini, yaym hakk: devri
bildirimini ve varsa ¢aligmay1 maddi olarak destekleyen
kisi ve kurumlarin adlarin1 mutlaka igermelidir.

Bashk sayfasi: Bu sayfada caligmanin tam Tirkge ve
Ingilizce ismi ve kisa bashg olmahdir. Katkida
bulunanlarin  tiim  yazarlarin  isimleri, cahigtiklart
kurumlar1 ve ORCID numaralar listelenmelidir. Ucretsiz
olarak bireysel ORCID numaralar1 http://orcid.org
adresinden alinabilmektedir. Basim siirecinde dergi
editorii ile iletisimde bulunacak olan yazisma yazari
belirtilmelidir. Caligmanin bir kismi kongrede sozlii veya
poster bildiri olarak sunuldu ise baslik sayfasinda kongre
ad, yer ve tarih verilerek belirtilmesi gereklidir.

Ozet ve Anahtar Kelimeler: Ozet 250 kelimeyi
gegmemelidir. Calismanin amacii, yontemi, bulgu ve
sonuglar1 Ozetlemelidir. En fazla 5 anahtar kelime
verilmelidir. Kelimeler birbirlerinden virgiil (,) ile
ayrilmalidir. Ingilizce kelimeler Index Medicus’taki

Medical Subjects  Headings  listesine  uygun
olmalidir www.nlm.nih.gov/mesh/MBrowser.html.
Tiirkce anahtar kelimeler Tiirkiye Bilim Terimleri
(TBT)’ne uygun olarak verilmelidir

www.bilimterimleri.com

Giris: Kisa ve agik olarak ¢alismanin amaglarini
tartigmali, c¢alismanin neden yapildigina dair temel
bilgileri icermeli ve hangi hipotezlerin smandigini
bildirmelidir.

Gere¢ ve Yontemler: Acik ve net olarak yontem ve
gerecleri aciklanmahdir. {1k vurgulamada kullamilan arag
ve cihazlarin model numaralari, firma ismi ve adresi
(sehir, tilke) mutlaka belirtilmelidir. Tiim 6l¢limler metrik
birim olarak verilmeli ve ilaglarin jenerik adlan
kullanilmalidir.

Istatistiksel Degerlendirme: Tiim calisma makaleleri
istatistiksel olarak degerlendirilmeli ve uygun plan, analiz
ve bildirimde bulunmalidir. p degeri yazi iginde
belirtilmelidir. Kullanilan istatistik yontem agik¢a
belirtilmelidir.

Sonucglar: Sonuclar metin, tablo ve sekiller kullanilarak
sunulmalidir. Tablo ve metinler tekrarlanmamalidir. p
degeri yazi i¢inde belirtilmelidir (p=0.014 gibi).
Tartisma: Calismanin farkliliklarina ve sonuglarina
vurgu yapilmalidir. En 6nemli bulgu kisa ve net bir
sekilde belirtilmeli, gozlemlerin gegerliligi tartisiimali,
ayn1 veya benzer konulardaki yayinlarin 15131nda bulgular
yorumlanmali ve yapilan ¢aligmanin olast Onemi
belirtilmelidir. Caligmanin esas bulgularinin kisa ve 6zli
bir paragrafla vurgulanmasi onerilir.

Tesekkiir: Yazarlar arastirmaya katkida bulunan ancak
yazar olarak yer almayan kisilere tesekkiir etmelidir.
Tablo, Resim, Sekil ve Grafikler: Tim tablo, resim,
sekil, grafik ve diger gorseller ana metnin iginde gegis
siralarina uygun sekilde, ardigik olarak
numaralandirilmalidir. Kullanilan gorsellerde hasta ve
doktor kimlikleri igeren bilgiler ve kurum adlar
goriilmeyecek sekilde hazirlanmalidir. Tablolar ana metin
icinde kaynak listesinin sonrasinda sunulmalidir. Tablolar
JPEG, TIFF veya diger gorsel formatlarda
gonderilmemelidir. Mikroskopik sekillerde agiklayici
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bilgilere ek olarak, biiylitme orani1 ve kullanilan boyama
teknigi de belirtilmelidir. Gorseller sisteme minimum 300
DPI ¢oziinirliikte yiiklenmelidir. Sekil, resim, grafik ve
fotograflarin her biri ayri .jpg veya .gif dosyas: olarak
sisteme eklenmelidir. Sekiller metin i¢inde kullanim
siralarma  gére Arabik (1, 2, 3, wv.b.) rakamla
numaralandirilmali  ve  metinde parantez icinde
gosterilmelidir. Grafiklerde kullanilan ¢izgiler yayimn
hazirligt asamasinda yeniden boyutlandirma sirasinda
meydana gelecek bozulmalari engellemek amaciyla
yeterli kalinlikta olmalidir. Tablolarda kullanilan
kisaltmalar tablo altlarinda tanimlanmalidir. Tablo ve
sekil bagliklarinda ve tablonun yazi i¢inde anilmasinda
Roma (I, II, II, v.b.) rakamlar1 kullanilmamalidir.
Kaynaklar: Kaynaklar metin iginde alintilanma sirasina
uygun olarak dogal sayilar kullanilarak
numaralandirilmali ve ciimlenin sonunda parantez i¢inde
verilmelidir. Kaynaklar listesinde yazar sayisi ii¢ veya
daha az ise hepsi, tigten fazla ise sadece ilk ti¢ ismi
yazilmali ve ‘ve ark.’ ilave edilmelidir. Kaynak ve
kisaltilmis dergi adlart yazimlart Index Medicus’a veya
asagida verilen Orneklere uygun olmalidir. Calismaya
yazilan kaynaklarin okunmus olmasi ve talep edildiginde
sunulmas1 gerekmektedir.

Dergi makaleleri i¢cin érnek

Murtaugh TJ, Wright LS, Siegel FL. Calmodulin plus
cyclic AMP-dependent phosphorylation of a Mr 22,000
pituitary protein. J Biol Chem. 1985;260(29):15932-7.
Komite veya yazar gruplari icin ornek

The Standard Task Force, American Society of Colon
and Rectal Surgeons: Practice parameters for the
treatment of haemorrhoids. Dis Colon Rectum
1993;36:1118-20.

Kitaptan konu i¢in ornek

Milson JW. Haemorrhoidal disease. In: Beck DE,
Wexner S, eds. Fundamentals of Anorectal Surgery. 1
1992; 192-214. 1a ed. New York: McGraw-Hill

Kitap icin ornek

Bateson M, Bouchier . Clinical Investigation and
Function, 2nd edn. Oxford: Blackwell Scientific
Publications Ltd, 1981.

Kontrol Listesi

Kontrol listesinde eksiklik(ler) oldugu takdirde
calismaniz degerlendirme siirecine alinmayacaktir.
['Kapak Mektubu
[1Baslik sayfas1
[1Tiirkge baglik
[1ingilizce baghk
[10z (250 kelimeden az olmali)
[ Abstract (250 kelimeden az olmalr)
[1Anahtar kelimeler (En fazla 5 kelime olmali)
[JKeywords (En fazla 5 kelime olmali)
OTim yazarlarin e-posta ve iletisim adresleri, Tim
yazarlar sisteme girilmelidir
[1Sorumlu yazar belirtilmelidir.
[JMetin i¢indeki ondalik sayilar nokta (.) ile ayrilmalidir
(0.25 gibi)
[JAIt indisler uygun sekilde yazilmalidir (SPO2 gibi)
[P degerleri metin igerisinde tam olarak verilmelidir
(p=0.035 gibi)
[Tablo agiklamalar1 yapilmalidir
[JSekil, resim, grafik aciklamalar1 yapilmalidir
[JKaynaklar dergi yazim kurallarmma uygun sekilde
yazilmalidir
[JKaynaklar metin igerisinde parantez igerisinde
yazilmalidir (1,3,5-8) gibi
[IMakalelerde etik kurul onaymin alindigt yer, tarih ve
say1 belirtilmelidir
[JOlgu sunumlarinda hasta onaminin alindigi tarih
yazilmalidir.
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INSTRUCTIONS FOR AUTHORS
http://dergipark.gov.tr/muskutd/page/4152

General Information

Medical Journal of Mugla Sitki Kocman University is a
periodical of Medical School of Mugla Sitki Kocman
University. The journal is published quadmonthly. The
articles which could be prospective or retrospective on
investigational studies, case reports and reviews of every
aspect of medicine are published. The studies should
have paramount ethical and scientific standards as well as
no commercial concerns Articles are accepted for
publication on the condition that they are original, are not
under consideration by another journal, or have not been
previously published. The studies that are sent to the
journal provided that the study is appropriate for formal
principles are evaluated by the editor and two peer
reviewers. The study is published once the approvals of
the reviewers have been taken. Hence, the authors should
make the necessary changes in accordance with the
reviewers’ comments.

Scientific Responsibility

All authors should have contributed to the article directly
either academically or scientifically. All persons
designated as authors should plan or perform the study,
write the paper or review the versions, approve the final
version. It is the authors’ responsibility to prepare a
manuscript that meets scientific criteria.

Ethical Responsibility

The Medical Journal of Mugla Sitki Kogman University
aims to contribute to the advancement of science by
publishing articles that comply with ethical and scientific
standards. It is important to adhere to ethical norms in
scientific research. Ethical principles, based on the
directive prepared by COPE (Committee on Publication
Ethics) (https://publicationethics.org/resources/resources-
and-further-reading/international-standards-editors-and-
authors), have been adopted by the Medical Journal of
Mugla Sitki1 Kogman University and it is recommended to
be adopted by authors, reviewers and editors. Some of
these suggestions are given below.

Ethical Responsibilities of Authors:

- Authors should be able to keep the data records related
to the research and give access to this data upon a
possible request.

- Make sure that the article is not published or accepted
elsewhere.

- To ensure compliance with national and international
laws and guidelines for all reseach involving human or
animal subjects (for example, the WMA Helsinki
Declaration, the NIH Laboratory Animal Policy, the EU
Directive on Animal Use), to confirm that the necessary
approvals have been obtained, to respect the subject's
privacy. To specify the relevant ethics committee
approvals and research details regarding the research in
the “Materials and Methods” section of the study.

- In the event of any conflict of interest, whenever the
author detects an ethical violation related to article,
should share it with the editor and publisher, publish a
bug addendum, compensation notice, or withdraw the
work when deemed necessary.

Ethical Responsibilities of Reviewers:

- To contribute to the decision-making process of the
editor, they should review the article objectively in time
and only accept the evaluation of the research related to
his/her area of expertise.

- Evaluate objectively only on the content of the study.

- They should consider working without regard to
religious, political and economic interests.

- They should provide guidance to help improve the
quality of the article to be published and scrutinize the
study. Reviewer should convey the comments
constructively and kindly to the author.

-They should protect the confidentiality of the
information provided by the editor and the author.

- Be aware of potential conflicts of interest (financial,
institutional, collaborative, or other relationship between
the author and the author) and, if necessary, alert the
editor to withdraw their help for this article.

Ethical Duties and Responsibilities of Editors:

- They should act in a balanced, objective and fair
manner  while performing their duties, without
discrimination on gender, religious or political beliefs,
and ethnic or geographical origin of the authors.

- They should evaluate the studies submitted according to
their content and should not show any privilege to any
author.

- Take the necessary precautions to prevent possible
conflicts of interest and evaluate existing statements.

- In case of an ethical complaint, they should follow the
journal's policies and procedures and follow the
necessary procedures. They should give the authors an
opportunity to respond to the complaint, and should not
avoid applying the necessary sanctions regardless of
whoever the study belongs to.

- If the submitted study is not in line with the purpose and
scope of the journal, it must be rejected.

In all research articles (including retrospective studies),
Ethics Committee Approval must be obtained for the
study and the location, date (day, month and year) and
approval number of the Ethics Committee Approval must
be specified in the Materials and Methods section. It
should be noted that the study was carried out according
to the Helsinki Declaration (World Medical Association
Declaration of Helsinki
http://imww.wma.net/en/30/publications/10policies/b3/ind
ex.html) in all studies involving human participants. In
case reports, the sentence “’written informed consent was
obtained from the patient (or from the legal guardian),
which indicates that medical data can be published’’” must
be stated together with the informed consent date. For
experimants on animals, institutional or national
guidelines on the care and use of laboratory animals
should be followed and reported. The editor and editorial
board are not responsible for the sentences used by the
authors in their study. Scientific, legal and ethical
responsibility belongs to the authors.

The corresponding author should state that the submitted
manuscript is not published elsewhere and is not in the
process of being evaluated in another journal at the same
time. If part of the study was presented as an oral or
poster presentation in the congress, the title page should
be specified by giving the name of the congress, place
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and date. Accepted manuscripts become the permanent
property of the journal and may not be published
elsewhere without permission.

Evaluation: All articles are evaluated by at least two
reviewers using double-blind evaluation. The evaluation
of the articles is done by considering their scientific
importance and originality. Manuscripts accepted for
publication can be edited by the editorial board by
informing the authors without changing the content.
Check for Plagiarism: Articles submitted are checked
for format and plagiarism. Articles that are not suitable
for format or have high plagiarism similarity rate (should
be less than 20%) are sent back to the responsible author
for evaluation.

Conflict of interest: If there is an institution directly or
indirectly providing financial support for any personal,
commercial connection or study that may be a party to
their work, the authors; must notify the editor on the
presentation page of the commercial product, drug, or
commercial relationship with the company. If there is no
conflict of interest, the authors should state that 'Authors
declare that there is no conflict of interest'.

Language

The official languages of the Journal are Turkish and
English. Turkish dictionary published by Turkish
Language Institution (www.tdk.gov.tr) should be
predicated on Turkish manuscripts. All spelling and
grammar mistakes in the submitted articles are corrected
by the editor without changing the data presented. It is
the authors’ responsibility to prepare a manuscript that
meets spelling and grammar rules.

Copyright Statement

A copyright transfer statement indicating that the ‘The
copyright to this article is transferred to Medical Journal
of Mugla Sitki Kocman University and will be effective
if and when the article is accepted for publication’ should
be sent in the content of cover letter. No payment is done
to authors for their articles.

Avrticle Types

Reviews: The reviews highlight or update new and/or
controversial areas. Reviews should include Turkish and
English titles and abstracts. Abstract should be as one
paragraph, include keywords. The editor of the Journal
invites author/authors for reviews.

Original articles: Original articles describe the results of
basic or clinical studies or clinical trials. Original articles
should follow the basic structure of an abstract,
introduction, materials and methods, results, discussion,
references, and tables and figures (as appropriate).

Case Reports: The Journal publishes significant case
reports related to the every aspect of medicine. Case
reports should follow the basic structure of an abstract,
introduction, case report, discussion, references, and
tables and figures (as appropriate).

Manuscript Submission

All manuscripts must be submitted electronically on the
http://dergipark.gov.tr/muskutd

Preparation of Manuscripts

Submissions should be doubled-spaced and typed in
Times New Roman 12 points with line numbers. All
pages should be numbered consecutively in the bottom
right-hand corner, beginning with the title page. The title
page should not include the names and institutions of the

authors. Manuscript must be prepared as a word file
(*.doc, *.docx).

Cover letter: Cover letter should include statements about
manuscript ~ category  designation,  single-journal
submission affirmation, conflict of interest statement,
copyright transfer statement, sources of outside funding,
equipments (if so).

Title Page: On the title page, provide the complete title
and a running title. List each contributor's name,
institutional affiliation and ORCID number. The
individual ORCID number can be obtained from
http://orcid.org. Corresponding Author is the contributor
responsible for the manuscript and proofs. This is the
person to whom all correspondence and reprints will be
sent. The corresponding author is responsible for keeping
the Editorial Office updated with any change in details
until the paper is published. If part of the study was
presented as an oral or poster presentation in the
congress, the title page should be specified by giving the
name of the congress, place and date.

Abstract and Keywords: The abstract must not exceed
250 words. It should summarize the aim of the study and
describe the work undertaken, results and conclusions. In
addition, you should list up to five keywords. The words
should be separated by comma (,), from each other.
English key words should be appropriate to “Medical
Subject Headings (MESH)”
www.nlm.nih.gov/mesh/MBrowser.html ~ Turkish  key
words should be appropriate to “Tiirkiye Bilim Terimleri
(TBT)” www.bilimterimleri.com

Introduction: The Introduction should briefly discuss the
objectives of the study and provide the background
information to explain why the study was undertaken,
and what hypotheses were tested.

Materials and Methods: Clearly explain the methods and
the materials in detail to allow the reader to reproduce the
results. Equipment and apparatus should cite the make
and model number and the company name and address
(town, county, and country) at first mention. Give all
measurements in metric units. Use generic names of
drugs.

Statistically Evaluation: All retrospective, prospective
and experimental research articles must be evaluated in
terms of biostatics and it must be stated together with
appropriate plan, analysis and report. p values must be
given in the manuscripts.

Results: Results must be presented in a logic sequence
with text, tables and illustrations. Tables and text should
not duplicate each other. p values must be given in the
manuscripts (as p=0.014).

Discussion: This section should be concise. Emphasize
only the new and most important aspects of the study and
their conclusions. The Discussion should include a brief
statement of the principal findings, a discussion of the
validity of the observations, a discussion of the findings
in light of other published work dealing with the same or
closely related subjects, and a statement of the possible
significance of the work. Authors are encouraged to
conclude with a brief paragraph that highlights the main
findings of the study.

Acknowledgements: ~ Authors  must  acknowledge
individuals who do not qualify as Authors but who
contributed to the research. Abbreviations: The
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abbreviation of a word or word sequence is given in the
first appearance within a bracket after the word or word
sequence. The abbreviation is used through the main text
Tables, Figures and Graphs: All tables, figures, graphs
and other visual media must be numbered in order of
citation within the text and must not disclose the names
of the patients, doctors or institutions. Tables must be
placed at the end of the references section in the main
document. Tables should not be submitted in JPEG, TIFF
or other visual formats. In microscopic images,
magnification and staining techniques must be specified
in addition to figure captions. All images should be in
high resolution with minimum 300 DPI. All illustrations
(including line drawings and photographs) are classified
as figures. Figures must be added to the system as
separate .jpg or .gif files. Figures should be numbered
consecutively in Arabic numbers and should be cited in
parenthesis in consecutive order in the text. Lines in the
graphs must be in adequate thickness. Therefore, loss of
details would be minimal if reduction is needed during
press. Abbreviations used in tables must be defined in
alphabetical order at the bottom of the tables. Roman
numerals should be avoided while numbering the Tables
and Figures, or while citing the tables in the text.

References: References in the text must be numbered in
the order of citation and must be given with natural
numbers within a bracket at the end of the sentence. List
all Authors when three or fewer; when four or more, list
only the first three and add ‘et al’. Journal titles should be
cited in full. The style of references and abbreviated titles
of journals must follow that of Index Medicus or one of
the examples illustrated below:

Format for Journal Articles:

Murtaugh TJ, Wright LS, Siegel FL. Calmodulin plus
cyclic AMP-dependent phosphorylation of a Mr 22,000
pituitary protein. J Biol Chem. 1985;260(29):15932-7.
Format for Committees and Groups of Authors:

The Standard Task Force, American Society of Colon
and Rectal Surgeons: Practice parameters for the
treatment of haemorrhoids. Dis Colon Rectum
1993;36:1118-20.

Format for Chapter from a Book:
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A Comparison of Internal Jugular versus Subclavian Vein
Approaches in Totally Implanted Venous Access Ports

Total implante Venoéz Erisim Portlarinda internal Juguler ve Subklavian
Ven Yaklasimlarinin Karsilastirilmasi

Murat DOKDOK?, Kutlay KARAMAN?, Aysen YUCEL?

1Anadolu Saglik Merkezi, Radyoloji, Gebze, Kocaeli
2Anadolu Saglik Merkezi, Algoloji, Gebze, Kocaeli

Oz

Bu ¢alismanin amaci, subklavyan ven (SCV) yaklagimina karsi
ultrason rehberliginde diisiik internal juguler ven (IJV) yaklasimi
ile yerlestirilen tamamen implante edilebilir vendz erisim
portlarinin (TIVAP'ler) sonuglarini ve komplikasyonlarini geriye
doniik olarak gozden gegirmektir. Kateter ¢ikarilincaya veya
calisma siiresinin sonuna kadar izlenebilen 304 kanser hastasi
calismaya alindi. 200 hastaya IJV yoluyla TIVAP ve 104 hastaya
SCV vyoluyla TIVAP yerlestirildi. Istatistiksel analizler hasta
ozellikleri ve primer malignite bolgesi agisindan iki grupta fark
olmadigin1 gosterdi, TIVAP'lerin biiyiik ¢cogunlugu sag tarafa
yerlestirilmisti. Ortalama port kalma siiresi SCV grubuna kiyasla
DV grubunda daha yiiksekti, bu fark istatistiksel olarak
anlamlryd: (p<0.001). SCV'de komplikasyonlar IJV yaklagimina
gore daha sikt1 (12 hastaya karst 3 hasta). Calismamiz, TIVAP'In
uzun siireli kemoterapi uygulamasi i¢in giivenli ve etkili bir yol
oldugunu ve TIVAP'lerin dogru IJV yoluyla yerlestirilmesinin
diisiik uzun dénem komplikasyon orani ile iligkili oldugunu
ortaya koydu.

Anahtar Kelimeler: Kanser, Venoz Erisim Portlari, Venoz
Kateterizasyon

Abstract

The purpose of this study was to retrospectively review the outcome
and complications of totally implantable venous-access ports
(TIVAPS) inserted via low internal jugular vein (IJV) approach
under ultrasound guidance versus subclavian vein (SCV)
approach.304 cancer patients who could be followed up to the time
of catheter removal or to the end of the study period were enrolled
in the study. 200patients had the placement of TIVAPs via I3V and
104 patients via SCV. Statistical analysis showed that there were no
differences with regard to the patient characteristics and to the site
of primary malignancy in two groups, while the large majority of
the TIVAPs had been inserted in the right side. The average port
dwelling time was higher in the IJV group compared to the SCV
group, the difference was statistically significant (p<0.001).
Complications were more frequent in the SCV than in the UV
approach (12 patients vs. 3 patients). Our analysis revealed that
TIVAP is a safe and effective route for long-term administration of
chemotherapy, and the placement of TIVAPs via the right IV is
associated with a low long-term complication rate.

Keywords: Cancer, Venous Access Ports, Venous Catheterization

Introduction

Totally implantable venous access ports
(TIVAPSs) are valuable instruments in the care of
cancer patients receiving long-term intravenous
treatment including chemotherapy (1-3).
Subcutaneous venous ports are preferred to external
catheters, particularly in patients who have received
intermittent long-term infusion therapies, due to low
infection rates and high patient comfort.

However, implantation and the use of these
devices are associated with some complications. In
addition to the perioperative problems, long-term
complications may also occur such as catheter
malfunction, venous thrombosis, catheter-related

infection,  obstruction, disconnection,  and
extravasation injury (4-7).
Subcutaneous  venous ports have been
increasingly placed under radiological guidance
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since first described by Morris et al in 1992 (8). Use
of ultrasonography (US) guidance during internal
jugular catheterization has determined a reduction in
the rates of unsuccessful cannulation. Over time,
internal jugular vein (1JV) approach has been
preferred over subclavian vein (SCV) one for a
couple of reasons such as straight course of and
better US visualization of IJV and, pinch-off
syndrome leading catheter fracture in SCV approach
(4).The purpose of this study was to retrospectively
review the outcome and complications of TIVAPs
inserted via low 1JV approach under US guidance
versus conventional SCV approach in a
multidisciplinary interventional oncology service.

Material and Method

Among 376 adult patients who had the placement
of TIVAPs from January 2007 to December 2013 in
our hospital, 304 patients who could be followed up
to the time of catheter removal or the end of the study
period were enrolled in the study. 200 patients had
the placement of TIVAPs via IJV and 104 patients
via SCV. The patients’ characteristics including type
of malignancy and port dwell time are summarized
in Table 1.

Prior to the procedure, platelet counts to 70,000
mcL or greater, INR<1.5 were required.
Prophylactic antibiotics were administered using



Mugla Sitki Kogman Universitesi Tip Dergisi 2023;10(2):78-83
Medical Journal of Mugla Sitki Kocman University 2023;10(2):78-83
Doi:10.47572/muskutd.1012054

Orijinal Makale/Original Article
Dokdok et al.

ceftriaxone 1g., and sedoanalgesia was obtained
using midazolam and fentanyl.

Institutional ~ board  approval-and  routine
informed consent forms including permission for
anonymously using the material pertaining to the
patient are obtained in this study accordingly to the
World Medical Association Declaration of Helsinki.

Technique of the procedure

All jugular TIVAPs were placed in the
angiography room under US and fluoroscopy
guidance by interventional radiologists (M.D or

K.K) and an interventional algologist (A.Y).
Initially, the patient was placed in a supine position
with the head turned away to the contralateral side,
and US examination of the IJVs was performed
following skin site preparation in a sterile fashion.
Sterile US gel and sterile drapes were used to cover
the US probe and cable. Right 1JV approach was
preferred in all patients unless there was a mass
lesion, scar tissue, right mastectomy, or right 1JV
occlusion. Otherwise left 1JV approach was utilized.

Table 1. Patients characteristics and port dwell time

1JV group SCV group p value
Number of patients 200(66%0) 104(34%)
Gender 0.086
Male 87(44%) 56(54%)
Female 113(66%) 48(46%)
Age (years) 0.056
Mean £+ SD 51.8+13.09 52.64 £12.04
Range (min-max) 18-78 20-79
Cancer location 0.963
Breast / Gynecological 34(17%) 18(17%)
GIS 113(56.5%) 58(56%)
Respiratory tract 24(12%) 11(11%)
Others 29(14.5 %) 17(16%)
Port dwell time (months) <0.001
Mean = SD 30.32 £20.57 21.54 £20.16
Median (range) 34 (1-68) 28(1-67)

13V: internal jugular vein, SCV: subclavian vein, ratios in (%)

The targeted skin area, 1-2cm above the clavicle,
was infiltrated with local anesthetic. In all patients,
the venous puncture was performed with a 21G
needle and a 0.018-inch wire (Micro access set,
Angiodynamics®, NY, USA) under US guidance,
and a micropuncture sheath was placed. A 0.035-
inch J tip guidewire was advanced into superior vena
cava through the micropuncture sheath. After the
withdrawal of it, a peel-away sheath was placed over
the wire holding the tip of the guidewire at the level
of the atrio-caval junction or high atrium. After
removing dilatator and guidewire, port catheter was
inserted through the peel-away sheath. The 2 cm
length horizontal incision was made 2-3 cm caudal
to the middle of the clavicle and a subcutaneous
pocket was formed by blunt dissection under local
anesthesia. The free tip of the catheter was drawn
from the venous access site into the subcutaneous
pocket using a blunt metallic tunneling tool and
attached to the port hub. The port was not fixed to
the underlying fascia, but the skin was sutured using
the absorbable sutures. Using the Huber needle, the
port was checked; the final position of the catheter
was confirmed by fluoroscopy (Figure 1). At the last
step, the system was flushed with 10 ml 1000U
heparinized saline.

All SCV TIVAPs were placed in the angiography
room by interventional algologist (A.Y), using
fluoroscopic guidance. The subclavian vein was
punctured in the mid or lateral third of the clavicle to
avoid pinch-off. In all patients, venous entry was
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performed with an 18 G Seldinger needle and the tip
of the guide-wire was advanced into the vena cava.
US guidance and micro access sets are not utilized in
subclavian procedures. After the puncture, the
subcutaneous pocket was dissected. The pocket site
was the same for the 1JV and SCV access; the rest of
the procedure was similar.

CST

Figure 1. heét fluoroscopy showing port catheter placed
via internal jugular vein approach

Most of the TIVAPs used (258 in 84.9%)
consisted of a titanium port with a silicone
membrane connected to a silicone catheter (Braun
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Celcite®). We have used Vortex mini (Smart Port®
CT Power-Injectable Port) in 46 patients and Bard®
port system in 21 patients.

After the procedure, all patients were kept under
observation for 2-4 hours and checked for hematoma
and other immediate complications every 30
minutes. Chemotherapy was commenced on the day
0-3 post procedure. The catheter care and dressing
change were performed by a pain nurse or nurses in
the outpatient chemotherapy unit or hospital ward.
The port catheter was flushed with 10 ml 1000U
heparinized saline after each use or monthly even if
it was not used.

Statistical Analysis

Medical records including laboratory data related
to infection were reviewed for the presence of
complications of infusion port and documented. All
data were obtained from our files and the electronic
database of the hospital information system.
Normality analysis applied on the variables using
IBM SPSS 21.0vstatistics revealed abnormal
distribution with Kolmogorov Smirnov test
(p=0.002) coefficient of variation and Q-Q plot
graphics.

To summarize the basic features, descriptive
statistics concerning the central tendency (mean,
median) and variability (minimum, maximum and,

standard deviation) were used. After the statistical
level was defined as 0.05, statistical significance of
the patient age, patient gender, cancer locations were
calculated using Chi-square test and Mann-Whitney
U test was used to examine if differences existed
between the port dwell time of 1JV and SCV groups.

Results

The two groups (1JV vs. SCV) were comparable
as to patient characteristics and to the site of primary
malignancy (Table 1). A chi-square test of
independence showed that there was no relationship
between the variables in two groups. The two groups
(1JV vs. SCV) were comparable as to general patient
characteristics; also, there were no differences with
regard to patients age, gender and the site of primary
malignancy (p=0.056, 0.086 and 0.963 respectively).
In both groups, the majority of the TIVAPs was
inserted on the right side (165 patients / 82.5% in the
1JV group vs. 35 patients / 33.6% in the SCV group).
We have used the cephalic vein approach in 14
patients who have access problems such as radiation
fibrosis, and scar tissue in both areas. The results of
this group are not included, as the number of patients
is not enough to make any comparison (Figure 2).

Initial evaluation of 376 patients
referred for chemotherapy catheter

58 patients were
lost in followup

A

304 had centrally placed port
catheter

.

First 104 had SCV
placed port catheter

Latter 200 had JV
placed port catheter

Eligible / opted for centrally
placed port catheter

14 had peripherally implanted|
port due to scars, fibrosis etc

Figure 2. Flow-chart of patient selection

The port dwelling time was higher in the IV
group compared to the SCV group. Mann-Whitney
U test yielded score of 4.197 and p-value of <0.001
which is statistically significant. In both groups the
patients had longer median port dwelling time than
mean with moderately left sided skewed distribution
of patients in both groups (IJV= 0.142 vs SCV=
0.0664).

Complications were more frequent in the SCV
than in the IJV approach (respectively, 12
patients/11.53% vs. 3 patients/1.5%). Catheter
malposition occurred in 2 patients (1.92%, right
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side) when using the SCV and in 1 patient (0.5%,
right side) for the 1JV (Figure 3). 3 patients had
pneumothorax in the SCV group (2.88%, two right
sides, one left side) but only 1 required chest tube
drainage. 1 patient (0.96%) had arterial puncture
(left side), and 1 patient (0.96%) had infection (left
side) in SCV group. We have not seen any
pneumothorax and arterial puncture in the 1JV group.
2 patients (1%, one right side, one left side) had an
infection in the 1IJV group. We had to remove
TIVAPs in 4 patients (3.84%, one right, three left
side) because of the thrombosis in the SCV group.
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We have not seen any thrombosis in the 1JV group
(Table 2). The total number of complications were
too low to make any statistical comparison.

Figure 3. Chest fluoroscopy showing malpositioned and
fractured port catheter placed via subclavian vein approach

Discussion

In this retrospective study, we reviewed and
analyzed our single institutional experience with
TIVAPs via low jugular vein approaches under US
guidance versus subclavian vein approaches.
TIVAPs are of utmost importance in the care of
oncology patients as they have a longer life and
lower infection rates compared to other types of

vascular access catheters. The procedure is typically
performed in an operating room in many institutes;
however, image-guided minimally invasive
techniques have gained popularity over the last
decade.

The use of US guidance has been shown to
increase the safety and efficacy in numerous studies
including meta-analysis for internal jugular
catheterization, which leads to a reduction in arterial
puncture, and hematoma formation when compared
with the blind landmark technique (9-11). Likewise,
with US-guided subclavian insertion of TIVAPS,
statistically, lower failure was found compared to
with landmark access to the 1JV and with surgical
access of cephalic vein (12). However, in a meta-
analysis of SCV catheterization no statistically
significant difference was found between the use of
US and the conventional landmark technique with
regard to the total complication rate, the overall
success rate, the number of attempts until success,
the time to successful cannulation, and the success
rate with the first attempt (13). We believe that this
is probably due to the massive experience of the
authors with blind puncture technique and relatively
short lifespan of simple central venous catheters. It
is generally considered that image-guided puncture
and catheter placement decrease the early procedure-
related complications such as hemorrhagic vascular
complications,  pneumothorax, and catheter
malpositioning (14).

Table 2. TIVAP complications

TIVAP complications 1JV group SCV group

Early complications Number of patients Number of patients
Pneumothorax - 3

Late complications Number of patients Number of patients
Infection 1 1
Thrombosis - 4
Dislocation 1 2
Decubitus 1 2

Total 3 12

TIVAP: totally implantable venous-access ports, IJV: internal jugular vein, SCV: subclavian vein

1JV puncture may be high or low depending on
the patient’s anatomy and operator’s choice. In our
institution, we prefer very low puncture to avoid
from steep angulation of the port catheter (20) The
near perpendicular puncture should be guided by the
real-time US imaging of the needle. However, high
jugular puncture might be feasible in selected cases
(21). On the other hand, a very low puncture may
cause the risk of extravasation when multiple lumen
catheters are used (22). We also tend to puncture
through the thinner cross-sectional segment of
sternocleidomastoid  muscle  while  coursing
anteriorly in the distal part. Although not analyzed in
our study, it may be related to reduced pain
perception and better catheter position and function
7).

As inserted in the supine position, the catheter
can be retracted when the patient stands up,
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especially, the port catheters inserted from the left
side and the catheters in obese female patients. (14,
23) Displacement of the catheter tip position up is
more prominent in the jugular vein approach. In our
cases, we tended to trim catheter three to four
centimeters longer which is defined by the patient’s
body status and approach site without a
predetermined length. High catheter tip position in
the upper half of the superior vena cava may increase
the risk of thrombosis, migration, and malfunction of
the catheter (24). Ignatov et al. have stated that
catheter tip location and vein access are independent
predicting factors not only for thrombosis but also
for TIVAPs-complications in general (3). TIVAPs
placed on the right side of the chest are associated
with fewer complications and longer durability than
the left-sided. The left brachiocephalic vein and
superior vena cava form a steep angle, which
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predisposes endothelium to injuries while pushing
the catheter during the left-sided approach. Besides,
the chronic microtrauma caused by catheters and
administered chemotherapeutic agents may lead to
further injury of the endothelium that causes
thrombosis and infection.

The risk of venous stenosis and thrombosis for
long-term catheters were found to be higher in SCV
accesses compared to IJV accesses (15,25). The
thrombotic complications might be as high as 4.3%
in cancer patients, even in central venous catheters
(CVC) (26). The wuse of Alteplase (tissue
plasminogen activator) might be effective to deal
with thrombosis related complications in TIVAPs
(27). We had to remove TIVAPs in 4 patients
(3.84%) because of the thrombosis in SCV group,
whereas no thrombosis detected in the 1JV group.

In the present study, risk factors for thrombosis
were more than one insertion attempt (OR=5.5; 95%
Cl 1.2-24.6), ovarian cancer (OR=3.8; 95% CI 1.4-
10.4), and previous CVC insertion (OR=4.8; 95% ClI
1.5-15.1). In patients with solid tumors, the
incidence of catheter-related thrombosis was 4.6%
(8/171) in patients with chest ports and 29.8%
(25/84) in arm ports respectively. We preferred the
cephalic vein approach in patients who have a
problem in both jugular and subclavian areas such as
radiation fibrosis, scar tissue. The findings at our
institution are consistent with those of previous
studies, with lower complication rates. Overall,
complications were more frequent in the SCV than
in the 1V approach  (respectively, 12
patients/11.53% vs. 3 patients/1.5%). The number of
complications, however, was low to make any
statistical comparison.

The frequency of infection in patients with
TIVAPs varies from 2.6% to 9.3% in the literature
(4, 6, 18), and the 5-year cumulative probability to
be free of infectious complication is only 62.8%
(28). The incidence of infections is typically lower
in patients with TIVAPs when compared to short
term catheters (6,29). No infection was observed in
both study groups.

As a serious complication that has clinical and
economical consequences, pneumothorax is more
common in the SCV approach (30). In cases of a
pinch-off, the risk of pneumothorax is reported to be
around 0.1% to 3.2%, due to collapsed SCV (19).
Although Chang et al. have suggested cephalic vein
cut-down to avoid pneumothorax (31), it can be
readily avoided by image-guided IJV puncture. In a
study by Araujo et al., the IJV approach compared
favorably to SV for the insertion of TIVAP (32). Our
clinical experience supports their results as we did
not encounter any pneumothorax in the 13V group.

Since the average procedure times were not
measured, they are not comparable in terms of
duration. As the subcutaneous route tend to be
longer in the I3V approach, the time of procedure
may also be longer. However, we feel that shorter
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puncture time in the 1JV approach with the help of
US guidance equalizes both procedures.

We observed that most of the TIVAPs specific
complications were common in the first 2 years of
procedures. Along with evolving multidisciplinary
interventional oncology teams, nursing staff gained
experience through vyears; while the rate of
complications  decreased  substantially. Most
TIVAPs complications could be attributed to
inexpert handling of ports and be avoided with well-
trained staff and with properly educated patients.

We had limitations in the study. First of all, this
retrospective study was a single-center study based
on relatively small numbers. Second, the technique
might have been purified in later stages, as most
SCV TIVAPs were included in the early stages of the
study. Third, teamwork in IJV TIVAPs could have
reflected better optimal outcomes compared to
single-disciplinary approaches. TIVAPs asa safe and
effective route for long-term administration of
chemotherapy, are a requirement in patients with
cancer. Our analysis revealed that the placement of
TIVAPs via the right internal jugular vein in a
multidisciplinary approach is associated with a low
long-term complication rate. Because of the
increasing popularity of TIVAPs, best policy could
be developed in a high- volume center for the benefit
of the patients. Likewise, all healthcare personnel
should be familiar with their use and routine
maintenance procedures.

Ethics Committee Approval: Ethics committee
approval was obtained from ASM Hospital Ethics
Committee (ASM-EK-21/160) for the study.
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PC-3 Insan Prostat Kanseri Hiicrelerinde Fenforminin Hiicre
Canlilig1 ve FGFR2 Ekspresyonu Uzerine Etkileri

Effects of Fenformin On Cell Viability and FGFR2 Expression in PC-3
Human Prostate Cancer Cell Line
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Oz

Prostat kanseri, erkeklerde kansere bagl dliimlerin ikinci en sik
nedenidir. Kemoterapdtiklere direng gelismesi nedeniyle prostat
kanserini tedavi etmek igin yeni ilaglara ihtiyag vardir. Fenformin
biguanid grubu antidiyabetik bir ilagtir ve antikanserojen etkileri
de vardir. Fibroblast biiyiime faktorii reseptorii 2 (FGFR2), hiicre
proliferasyonunu ve farklilagmasini destekleyen bir membran
reseptoriidiir.  Caligmamizda; PC-3 insan prostat kanseri
hiicrelerinde ~ fenforminin  FGFR2  iizerinden etkilerinin
arastirilmasi amaglandi. Deney gruplari; kontrol grubu, 1 mM, 2
mM, 5 mM ve 10 mM fenformin uygulanan gruplar idi.
Fenformin uygulamalarindan 24 saat sonra WST-1 hiicre canliligt
analizi yapildi, ayrica FGFR2 i¢in immunositokimyasal
boyamadan sonra H-Skoru hesaplands. istatistiksel analizler i¢in
SPSS programi kullanildi. WST-1 analizi sonuglarma gore;
kontrol grubu ile 5 mM fenformin grubu, kontrol grubu ile 10 mM
fenformin grubu ve 1 mM fenformin grubu ile 10 mM fenformin
grubu karsilagtirildiginda hiicre canliliginda istatistiksel olarak
anlamli derecede azalma tespit edildi (p<0.05, hepsi i¢in). H-
Skoru sonuglarina gore; kontrol grubu ve 5 mM fenformin grubu,
kontrol grubu ile 10 mM fenformin grubu, 1 mM fenformin grubu
ile 5 mM fenformin grubu ve 1 mM fenformin grubu ile 10 mM
fenformin grubu arasindaki FGFR2 ekspresyonunun azalmasi
istatistiksel olarak anlamliydi (p<0.05, hepsi i¢in). Caligmamizda
fenformin, doza bagh olarak PC-3 insan prostat kanseri hiicreleri
izerinde FGFR2  ekspresyonunu azaltict ve  hiicre
proliferasyonunu inhibe edici etkiler gostermistir. En etkili dozun
10 mM fenformin oldugu tespit edilmistir.

Anahtar Kelimeler: Fenformin, FGFR2, PC-3, Prostat Kanseri

Abstract

Prostate cancer is the second most common cause of cancer-related
death in men. New drugs are needed to treat prostate cancer due to
the development of resistance to chemotherapeutics. Although
phenformin is a biguanide antidiabetic drug, it also has
anticarcinogenic effects. Fibroblast growth factor receptor 2
(FGFR2) is a membrane receptor that promotes cell proliferation
and differentiation. Our study; was aimed to investigate the effects
of phenformin on FGFR2 in PC-3 human prostate cancer cells.
Experimental groups; control groups were administered 1 mM, 2
mM, 5 mM, and 10 mM phenformin. WST-1 cell viability analysis
was performed 24 hours after phenformin administration, and H-
Score was calculated after immunocytochemical staining for
FGFR2. The SPSS program was used for statistical analysis.
According to the WST-1 analysis; when the control group and the 5
mM phenformin group, the control group with the 10 mM
phenformin group, and the 1 mM phenformin group with the 10 mM
phenformin group were compared, a statistically significant
decrease in cell viability was detected (p<0.05, for all). According
to the H-Score results; The decrease in FGFR2 expression between
control group and 5 mM phenformin group, control group and 10
mM phenformin group, 1 mM phenformin group and 5 mM
phenformin group, and 1 mM phenformin group and 10 mM
phenformin group was statistically significant (p<0.05, for all). Our
study showed that phenformin has dose dependent effect in reducing
FGFR2 expression from PC-3 human prostate cancer cells and
inhibiting cell proliferation, and 10 mM phenformin was the most
effective dose.

Keywords: Phenformin, FGFR2, PC-3, Prostate Cancer

Giris

Prostat kanseri, erkeklerde en sik goriilen ikinci
kanser tipidir ve diinyada kanser nedenli 6liimlerde
besinci  siradadir  (1). Kanser tedavisinde
kemoterap6tik ajanlar kullanilmakla birlikte ¢ogu
durumda hastalarda ilaca kars1 direng gelisir (2). Bu
sebeple prostat kanseri tedavisi i¢in kullanilabilecek
yeni ilaglarin bulunmasina ihtiyag vardir. PC-3,
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kemige metastaz yapan prostat adenokarsinomundan
elde edilmis ve diger prostat kanseri hiicre
hatlarindan farkli olarak yiiksek agresif davranis
gosteren prostat kanseri hiicre hattidir (3). In vitro ve
in vivo prostat kanseri c¢aligmalarinda bilimsel
arastirmalara katki saglamak amaciyla
kullanilmaktadir.

Fenformin biguanid grubu antidiyabetik ve oral
hipoglisemik bir ajandir. Biguanidlerden metformin
ve fenformin, Orta ¢ag Avrupa'sinda bitkisel bir ilag
olarak kullanilan Galega officinalis bitkisinden elde
edilir (4). Fenformin 1957 yilinda kesfedilmis olup,
1958 yilinda klinik g¢alismalara baslanmustir (5).
Fenformin ve metformin gibi biguanidler yaygin
olarak tip 2 diyabet tedavisinde kullanilmaktadir (6).
Diyabet hastalarindan metformin ile tedavi
edilenlerde, kullanilan diger ilaglara oranla diyabet
ile iligkili kanser riskinin %31 oraninda distigi
gbzlemlenmistir (7). Biguanidlerin antikanserojen
aktiviteleri de oldugu, bazi hayvan modelleri ve
hiicre kiltiiri c¢aligmalarinda  bildirilmistir  (8).
Literatiirde fenformin ve kanser arasindaki iliskiyi



Mugla Sitki Kogman Universitesi Tip Dergisi 2023;10(2):84-89

Medical Journal of Mugla Sitki Kocman University 2023;10(2):84-89

D0i:10.47572/muskutd.1024832

Orijinal Makale/Original Article
Cetinavci et al.

inceleyen c¢aligmalar  smurhdir.  Yapilan  bir
calismada; fenforminin kanser hiicrelerine karsi
metformine gére daha agresif davrandigi
bildirilmistir (9). Fenforminin AMP ile aktive
protein kinaz (AMPK) yolu ve mTOR diizenleyici
kompleksin blokdrii olarak antikanserojen etkisi
oldugu distiniilmektedir (10). Fenforminin rektum,
over, meme, mesane ve tiroid gibi gesitli kanser
tiplerinde antikanserojen etkiye sahip oldugu yapilan
caligmalarda gosterilmistir (11-15).

Fibroblast biiylime faktorii reseptorii 2 (FGFR2),
CD332 olarak da adlandirilan ve 10. kromozom
iizerinde bulunan FGFR2 geni tarafindan kodlanan
bir proteindir (16). FGFR2 hiicre proliferasyonunu
ve farklilagmasim1 diizenleyen bir membran
reseptoriidiir  (17).  Preklinik  veriler, timor
lenfanjiyogenezi ve metastatik yayilim i¢in FGFR2
sinyalinin gerekli oldugunu gostermektedir (18).
Epigenetik modifikasyonlarin birikmesi ve genetik
degisiklikler nedeniyle FGFR2 sinyal yolunun
diizensizliginin meme, prostat, mide, deri gibi ¢esitli
kanserlerin gelisimi ve ilerlemesi ile
iligkilendirilmistir (19).

Caligmamizda; PC-3 insan prostat kanseri
hiicreleri  iizerine farkli dozlarda uygulanan
fenforminin  antiproliferatif etkilerini, FGFR2
ekspresyonu lizerinden arastirmayi amagladik.

Gere¢ ve Yontem

Bu calismada, fenformin uygulamasimnin doza
bagl etkisini 6l¢mek i¢in PC-3 insan prostat kanseri
hiicre hatti (ATCC® CRL-1435™) (American Type
Culture Collection, ATCC, Rockville, Maryland,
ABD) kullanildi. Calisma Mugla Sitki Kogman
Universitesi Tip Fakiiltesi Histoloji ve Embriyoloji
Anabilim Dali hiicre kiiltiri laboratuvarinda
gerceklestirildi.

PC-3 prostat kanseri hiicreleri %1 L-Glutamin,
%1 penisilin/streptomisin ve %1 amfoterisin B
iceren RPMI 1640 besiyeri igerisinde ve 37°C ve %5
CO; kosullarin1 saglayan nemli inkiibatérde
cogaltildi. Hiicrelerin besiyerleri iki giinde bir
degistirildi. Cogaltilan PC-3 prostat kanseri
hiicreleri 1x10° hiicre/ml olacak sekilde 96
kuyucuklu kiiltiir kaplarina ekildi ve hiicreler 24 saat
inkiibe edildikten sonra deney gruplari olusturuldu.

Fenformin (Sigma-Aldrich-P7045) ¢6zeltisinin
hazirlanmasi agamasinda ¢oziicii olarak steril saf su
kullanild1 ve deney sirasinda istenilen dozlarda diliie
edildi. Kontrol grubuna herhangi bir madde
uygulamasi yapilmadi. Fenformin dozlar1 1 mM, 2
mM, 5 mM ve 10 mM olarak hazirland1. Analizler
fenformin uygulamalarinin 24. saatinde
gerceklestirildi. Calisma gruplar;; Grup 1: PC-3
insan prostat kanseri hiicreleri (kontrol grubu), Grup
2: PC-3 insan prostat kanseri hiicreleri + 1 mM
fenformin uygulamasi, Grup 3: PC-3 insan prostat
kanseri hiicreleri + 2 mM fenformin uygulamasi,
Grup 4: PC-3 insan prostat kanseri hiicreleri + 5 mM
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fenformin uygulamasi ve Grup 5: PC-3 insan prostat
kanseri hiicreleri + 10 mM fenformin uygulamasi
yapilan grup olacak sekilde olusturuldu.

WST-1 hiicre canlihig: analizi

Kiltir kaplarina ekilen ve artan dozlarda
fenformin uygulanan PC-3 prostat kanseri
hiicrelerinin 24,  saatte =~ WST  6lciimleri
gerceklestirilmesi i¢in, siire sonunda her kuyucuga
WST (Water-soluble tetrazolium salt)
soliisyonundan 10 pl koyarak inkiibatdrde (37°C,
%5 CO2) 2 saat bekletildi. Inkiibasyon sonrasi
mikroplaka okuyucuda 450 nm absorbans 6l¢iimil
yapildi. Deneyler en az ii¢ tekrar olacak sekilde
yapildi. Kontrol kuyucuklarindan elde edilen
absorbans degerleri %100 canli hiicre olarak kabul
edildi. Kontrole gore uygulama gruplarina ait
absorbans  degerleri  yiizde (%) cinsinden
oranlanarak proliferasyon belirlendi. Microsoft
Excel programi yardimi ile uygulanan doz ve %
hiicre canlilik grafigi olusturuldu (20).

Immunositokimyasal (ICC) boyama yontemi

Yirmi dort kuyucuklu kiiltiir kabma 12 mm
capinda steril yuvarlak lameller yerlestirildi.
Cogaltilan PC-3 prostat kanseri hiicreleri 5x10°
hiicre/kuyucuk olacak sekilde yuvarlak lameller
iizerine ekildi ve hiicrelerin yapigsmasi i¢in bir gece
hiicreler inkiibe edildi. Daha sonra her bir kuyucuga
artan dozlarda fenformin igeren besiyerleri
uygulandi. 24. saat sonunda Kkiiltlir besiyeri
uzaklastirild1 ve steril PBS ile yikanarak %4’ liik
paraformaldehit ile oda sicakliginda 30 dakika fikse
edildi. Fiksasyondan sonra 3 kez 5 dakika PBS ile
yikandi. %3’lik hidrojen peroksit (H.0,) oda
isisinda 5 dk uygulandiktan sonra, 3 defa PBS ile
tekrar yikama yapildi. Permeabilizasyon igin
9%0.1°1ik Triton-X 100 ile +4°C’ de 15 dakika inkiibe
edildikten sonra 3 defa PBS ile tekrar yikama
yapildi. 1 saat bloklama isleminden sonra yikama
yapmadan, firmanin Onerdigi diliisyonlarda anti-
FGFR2 (Elabscience Biotechnology Inc, Catalog
No: E-AB-30646, Lot: DK4930) primer antikoru ile
+4°C’ de bir gece inkiibe edildi. Ertesi giin 3 defa
PBS ile yikandiktan sonra sekonder antikorlar biotin
(30 dakika) ve ardindan streptavidin (30 dakika)
uygulandi. 1ki uygulama arasmnda ve son
uygulamadan sonra 3 defa PBS ile yikamalar
yapildi. Diaminobenzedine (DAB) kromojeni 3-6
dakika uygulanarak immunoreaktivitelerin
goriiniirligii saglandi. Daha sonra hiicreler distile su
ile en az 3 kez yikanan hiicreler Mayer’ in
hematoksileni ile 1 dakika zit boyama yapildiktan
sonra distile su ile tekrar 3 kez yikandi. Yikanan
lameller kiiltir kabindan alinip akdéz kapatma
maddesi ile kapatildi. Immunoreaktivitelerin
spesifik olup olmadigin1 test etmek amaci ile kontrol
boyamalar1 yapildi. Deneyler birbirinden bagimsiz 3
tekrar ve her grup 3 6rnek olacak sekilde calisildi.

ICC _boyamamn _degerlendirilmesi: Immiin
boyama uygulanmis lameller 151k mikroskobunda
(Nikon Eclipse 80i, Japonya) degerlendirildi.
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Lamellerdeki antikor ile igaretlenmis alanlar 20x’1ik
biiyiitmede kor olarak (gruplar bildirilmeden)
incelendi. Hiicrelerin boyanma yogunlugu boyama
yok (0) (-), hafif (1) (+), orta (2) (++) ve kuvvetli (3)
(+++) olarak skorlanarak reaktif olan hiicre sayilar1
belirlendi ve skorlamadan sonra gorlintii analiz
sistemi ile kesitlerden fotograflar ¢ekildi. Her grup
icin rastgele secilmis 3 alanda her 100 hiicre i¢inde
pozitif boyanan hiicreler sayildiktan sonra H-Skoru
degerleri hesapland1 (H-Skoru: >Pi (i+1) (Pi: %
pozitif boyanmis hiicre sayisi; i: boyanma siddeti)
(21).

Istatistiksel analiz

Istatistiksel analizler SPSS 17.0 for Windows

(SPSS Inc., Chicago, Illinois, ABD) yazilimu
kullanilarak yapildi. Kontrol grubu ile fenformin
uygulanan  g¢aligma  gruplarindaki  hiicresel
degisiklikler karsilagtirmalt  olarak incelendi.

Immunositokimya sonucu elde edilen H-Skoru
degerleri  non-parametric  Kruskal-Wallis ile
degerlendirildi. Veriler aritmetik ortalama + standart
hata olarak ifade edildi. Istatiksel anlamlilik degeri
p<0.05 olarak kabul edildi.

Bulgular

Fenforminin hiicre canliligi iizerindeki etkisi

Fenforminin PC-3 insan prostat kanseri hiicre
hatt1 iizerindeki antiproliferatif etkilerini hiicre
canliligi  analizi ile degerlendirdik. Kontrol
grubundaki PC-3 prostat kanseri hiicreleri %100
olarak kabul edildi. Diger gruplarin WST-1
analizinin sonuglar;; %92.55 (1 mM fenformin),
%8.,07 (2 mM fenformin), %11.25 (5 mM
fenformin), %6.46 (10 mM fenformin) idi. Artan
fenformin dozlarinin hiicreler {izerine antiproliferatif
etki gosterdigi tespit edildi. PC-3 prostat kanseri
hiicreleri 5 mM ve 10 mM fenformin dozlarina karsi
¢ok daha duyarliydi. Kontrol grubu ile
karsilagtirildiginda; 5 mM ve 10 mM fenformin
uygulanan gruplarda istatistiksel olarak anlamli
derecede azalma tespit edildi (p=0.019, p=0.002
sirasiyla). 1 mM fenformin ile 10 mM fenformin
gruplar1 karsilagtirildiginda da istatistiksel olarak
anlamli derecede azalma tespit edildi (p=0.034)
(Sekil 1).

FGFR2 immunoreaktivitesi

FGFR2 immunositokimyasal boyamasi sonrasi
hesaplanan  H-Skoru;  250.83+£9.06  (Kontrol),
249+15.01 (1 mM fenformin), 239.33+7.11 (2 mM
fenformin), 219.5+8.78 (5 mM fenformin) ve
218.5£10.15 (10 mM fenformin) olarak tespit edildi.
Sonuglarin istatistiksel analizlerine gore; kontrol
grubu ile 5 mM fenformin grubu, kontrol grubu ile
10 mM fenformin grubu, 1 mM fenformin grubu ile
5 mM fenformin grubu ve 1 mM fenformin grubu ile
10 mM fenformin grubu karsilastirildiginda
istatistiksel olarak anlamli derecede azalma tespit
edildi (p=0.019, p=0.012, p=0.028, p=0.018,
strastyla) (Sekil 2). PC-3 prostat kanseri hiicrelerine
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fenformin uygulamasi ile, kontrol grubu ve 1 mM
fenformin grubunda orta/kuvvetli (++/+++), 2 mM
fenformin grubunda orta (++), 5 mM fenformin
grubu ve 10 mM fenformin grubunda zayif (+)
siddette FGFR2 immunoreaktivitesi go6zlendi.
Caligmada ayrica 5 ve 10 mM fenformin uygulanan
prostat kanseri hiicreleri incelendiginde, hiicrelerin
epitelyal kKkarakterlerini  kaybettigi, yiizey ile
baglantilarinin zayifladigi, seklinin yuvarlaklastig:
gozlendi. Piknotik niikleuslu hiicrelere rastlandi.
(Sekil 3).
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=
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T 204
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Koitol 1mM 2mM 5mM 10m™M
ontro Fenformin Fenformin Fenformin Fenformin
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Sekil 1. WST-1 analizine gore; kontrol grubu ile 5
mM fenformin grubu arasindaki azalma (p=0.019),
kontrol grubu ile 10 mM fenformin grubu arasindaki
azalma (p=0.002) ve 1 mM fenformin grubu ile 10
mM fenformin grubu arasindaki azalma (p=0.034)
istatistiksel olarak anlamli bulundu.

300 -
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100 4
50 A
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Kontrol 1mM 2mM 5mM 10mM

OOl Eenformin  Fenformin Fenformin Fenformin
B H-SKOR 250,83 249 239,33 2195 218,5

Sekil 2. FGFR2 H-Skoruna gore; kontrol grubu ile 5
mM fenformin grubu arasindaki azalma (p=0.019),
kontrol grubu ile 10 mM fenformin grubu arasindaki
azalma (p=0.012), 1 mM fenformin grubu ile 5 mM
fenformin grubu arasindaki azalma (p=0.028) ve 1
mM fenformin grubu ile 10 mM fenformin grubu
arasindaki azalma (p=0.018) istatistiksel olarak
anlamli bulundu.

Tartisma

Giliniimiizde  kemoterapi, modern  kanser
tedavisinin temel yontemlerinden biridir. Fakat kisa
ve uzun vadeli yan etkileri sebebiyle kemoterapotik
agjanlarin  ¢ogunun  kullanimi  smurhidic  (22).
Kemoterapdtiklere karsi gelisen direng farkli ilag
arayislarina sebep olmustur. Son zamanlarda yapilan
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bazi  aragtirmalar,  antidiyabetiklerin  kanser
tedavilerinde kullanimmna odaklanmustir  (23).
Obezite, insiilin direnci ve hiperinsiilinemi
sonucunda ortaya ¢ikan inflamasyon artigi sebebiyle,
tip 2 diyabet ile kanser arasinda bir iliski oldugunu
diistiniilmektedir (24). Biguanidlerle tedavi edilen
diyabetik hastalarin kansere yakalanma riskinin
diistik oldugunun bulunmasiyla birlikte, bu ilaglarin
kanser tedavilerindeki kullanim potansiyelleri de
arastirilmaya  baglanmigtir  (25).  Fenforminin
antikanserojen 6zelliginin etki mekanizmas1 heniiz
tam olarak aydinlatilmamistir. Fakat fenforminin
AMP ile aktive olan protein kinaz (AMPK)
iizerinden kalori kisitlamasi sagladigt ve mTOR
diizenleyici kompleksinin bir blokorii olarak
antikanserojen etki gosterdigi bilinmektedir (10).
Ayrica  biyoenerjitik  stresi  indiikleyen  bir
mitokondriyal kompleks I inhibitoriidiir (26).
Yapilan calismalar, fenforminin kanser hiicre
hatlart ve deney hayvanlarindaki tiimér modelleri
lizerinde antiproliferatif bir etkiye sahip oldugunu
gostermigtir (11, 12, 27-29). Di Magno ve ark.
(2020), Hedgehog bagimli tiimdrler iizerinde
fenforminin antikanserojen aktivitesinin oldugunu
bildirmistir (28). Orecchioni ve ark. (2015),
fenforminin (0.5 mM, 2 mM ve 5 mM) MDA-MB-
436 iglii negatif insan meme kanseri hiicreleri
tzerinde 24. saat, 48. saat ve 72. saatte
antiproliferatif  bir  etkiye sahip oldugunu
bildirmistir. Bu c¢alisma, fenforminin doza ve
zamana bagli sitotoksik etkileri oldugunu
gostermistir (29). Benzer sekilde, Jackson ve ark.
(2017) fenforminin 72. saatte SKOV-3, Hey ve
IGROV-1 insan over kanseri hiicrelerinin biiylimesi
iizerinde  engelleyici bir etki  gosterdigini
bildirmistir. Her {i¢ over kanseri hiicre hattinin bu
inhibisyonu, doza bagl bir sekildeydi. SKOV-3,

Kontrol 1 mM Fenformin

5 mM Fenformin

e

Hey ve IGROV-1 i¢in ortalama ICso degeri sirasiyla
0.9, 1.75 ve 0.8 mM idi (12). Fenformin SW837 ve
SW1463 insan kolorektal kanser hiicre hatlariyla
yapilan c¢alismada, proliferasyonu inhibe etmis,
klonojeniteyi baskilamis ve apoptotik hiicre
Sliimiinii artirmustir (11). Coperchini ve ark. (2019)
‘nin yaptig1 bir calismada TPC-1 insan papiller tiroid
karsinomu ve 8505C anaplastik tiroid karsinomu
hiicre hatlarma fenformin uygulanmistir. Her iki
hiicre hattinda 10 mM fenformin 7. ve 14. saatlerde;
0.1 mM, 1 mM, 10 mM fenformin 24. saatte hiicre
canliligm:  anlamlhi  olarak  azaltmistir  (15).
Fenforminin (25-75 uM) ErbB2'yi asir1 eksprese
eden SKBR3 ve 78617 insan meme Kkanseri
hiicrelerinde ¢cogalmay1 azalttig1, hiicre dongiisiiniin
ilerlemesini bozdugu ve klonojeniteyi inhibe ettigi
bildirilmistir (30). Peng ve ark. (2019)' nin yaptig1
caligmada fenforminin MB49 ve UMUC3 mesane
kanseri  hiicre  hattinda Akt ve  Erkl/2
fosforilasyonunu doza bagli olarak inhibe ettigi
bildirilmistir ~ (31). Yapilan bir ¢aligmada
fenforminin LN229 insan glioma hiicrelerinde E-
cadherin ve vimentinin ekspresyonunu etkileyerek
LN229un in vitro hiicre gocilini 6nemli o6lgiide
onledigi gosterilmistir.  Ayrica bu ¢alismanin
devaminda erkek BALB/c farelerde LN229
enjeksiyonu ile olusturulan tiimor ksenogreft
modelinde  fenforminin  LN229 hiicrelerinin
biliylimesini ve goc¢iinii 6nemli dl¢lide inhibe ettigi
goriilmiistir (32). Calismamizda PC-3 prostat
kanseri hiicrelerine 5 mM ve 10 mM fenformin
uygulandiginda 24. saatte hiicre canliliginda
istatistiksel olarak anlamli azalma gozlenmistir
(p<0.05). Boylece fenforminin PC-3 insan prostat
kanseri hiicrelerinde antiproliferatif etki gosterdigi
ortaya konulmustur.

2 mM Fenformin
. -
o .

- »
.~

10 mM Fenformin

Sekil 3. FGFR2 immunoreaktivitesi ve hiicre morfolojisi.
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FGFR2 geni tarafindan kodlanan FGFR2
reseptorii, embriyonik gelisimde endokondriyal ve
membrandz kemik gelisimindeki asamalarda,
hiicresel ~ proliferasyonda,  differansiyasyonda,
homeostaz ve doku onariminda gorevlidir (33-36).
FGFR2’nin mide kanseri hiicre hatlarinda hiicre
canlilig1 ve proliferasyonu i¢in gerekli oldugu Kunii
ve ark. (2008) tarafindan bildirilmistir (37). Yapilan
bir ¢aligmada SUM-52 meme kanseri hiicre hattinda
FGFR2 gen ekspresyonunda Onemli artis
gozlenmistir (38). Over kanserli hastalarda FGFR2
ekspresyonunun floresan in situ hibridizasyon
(FISH) ile analiz edildigi bir calismada koti
prognoza sahip hastalarin yiiksek FGFR2 gen
ekspresyonuna sahip oldugu goriilmiistiir (39).
Normalin iizerinde gorilen FGFR2 sinyal
aktivasyonu, kanser hiicrelerinin ¢ogalmasini ve
hayatta kalmasimi indiikler. Prostat kanserinin
cogalmasinda ise, FGFR2b' den FGFR2c' ye simif
gecisi rol oynar. Kronik inflamasyon, sigara i¢me,
artan kalori alimi ve azalmis egzersiz sirasinda
epigenetik modifikasyonlarm ~ ve genetik
degisikliklerin birikmesine bagli FGFR2 sinyal
diizensizligi  karsinojeneze  yol agar  (40).
Calismamizda, FGFR2 immunositokimyasal
boyama yogunlugunun 5 mM ve 10 mM fenformin
uygulanan gruplarda azaldig1 goriilmiistiir.

Biguanidlerden, metformin ve fenformin 1957
de tip 2 diyabet tedavisinde kullanilmaya basland1
(41). Metformin ile karsilastirildiginda fenforminin
daha vyiiksek potensi ve doku biyoyararlanimi
nedeniyle daha yiiksek antikanserojen etkinlige
sahip olabilecegi disiiniilmektedir (42). Bununla
birlikte, yapilan bir ¢alismada gesitli kanser hiicreleri
iizerinde fenformin, metforminden daha yiiksek
sitotoksisite gostermistir. Metforminin ECso degeri
DU145 prostat kanseri hiicrelerinde fenforminden
25 ila 15.200.000 kat daha yiiksekti (43). Disi nude
farelere MCF7, disi SCID (Siddetli kombine immiin
yetmezligi olan) farelere MDA-MB231 enjekte
edilerek olusturulan in vivo bir deneysel meme
kanseri modelinde, fenformin ve metforminin
etkinligini  karsilagtirllmigtir.  Bu  caligmada
fenforminin farelerde metforminden daha fazla
etkinlikle MCF-7 ve MDA-MB-231 tiimérlerinin
biiylimesini ve gelisimini inhibe ettigi gosterilmistir.
Bu nedenle fenforminin antineoplastik ajan olarak
klinik potansiyeli oldugu goriisiine vartlmistir (8).
Calismamizdaki fenforminin in vitro hiicre
canliligin1 azaltmasi bu c¢aligmay1 desteklemekle
birlikte metforminle karsilastirilmali bir ¢aligma
yapilmasi literatiire katki saglayacaktir.

Sonug olarak, ¢alismamizda fenforminin PC-3
insan prostat kanseri hiicrelerinde FGFR2
ekspresyonu ve hiicre canliligini doza bagimli olarak
azaltt1g1 ve en etkili dozun 10 mM fenformin oldugu
ortaya konulmustur. Calismamizin  gelecekte
fenformin ile yapilacak yeni arastirmalar icin yol
gosterici olacagini ve literatiire katki saglayacagini
diistinmekteyiz.
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Etik Kurul Onay1: Calismamizda ticari insan hiicre
hatt1 kullanilmustir, etik kurul onayina gerek yoktur.
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Anizometropik ve izoametropik Ambliyopili Olgularin Kapama
Tedavisi Sonuclarimin Karsilastirilmasi

The Comparison of Occlusion Therapy Results in Anisometropic and
Isoametropic Amblyopia Cases
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Oz

Anizometropik ve izoametropik ambliyopili olgu gruplarinda
kapama tedavisi sonuglarin1 karsilastirmak amaciyla; Trakya
Universitesi Tip Fakiiltesi Gz Hastaliklar1 Ortoptik biriminde
anizometropik veya izoametropik ambliyopi tanisiyla kapama
tedavisi uygulanmig 74’{ anizometropik ve 73’l izoametropik,
toplam 147 ambliyop olguya ait dosya kayitlar retrospektif olarak
incelendi. Caligmaya alinan olgularin ilk muayenelerine ve
kapama tedavisi sonuglarma ait bulgular, her iki ambliyopi
grubunda birbirleri ile karsilagtirildt ve kapama tedavisinin
basarisini etkileyen faktorler arastirildi. Olgularm ambliyopi
tespit yaslari medyan degerleri; izoametropik ambliyopi olgu
grubunda 7.00, anziometropik ambliyopi olgu grubunda ise 7.50
yil idi. Anizometropik ambliyoplarda izoametropik olgulara gore
tan1 yaginin daha yiiksek, baglangic gérme keskinliginin daha
diisiik ve kapama siirelerinin daha uzun oldugu tespit edildi.
Tedavi sonucu tzerine etkili  parametreler  birlikte
degerlendirildiginde; tiim olgularda tedaviye baslama yasinn,
kapama siiresi ve tedavi siiresinin basari iizerine etkisi olmadigi,
ilk gorme keskinliginin ise tedavi basarisini etkileyen en 6nemli
faktor oldugu saptandi. Sonug¢ olarak, anizometropik ve
izoametropik ambliyopili olgu gruplar arasinda ambliyopi tespit
yaslari, ilk muayenedeki gérme keskinlikleri ve uygulanan
kapama siireleri farklilik gostermekle birlikte, kapama tedavisinin
basarisi agisindan iki olgu grubu arasinda farklilik bulunmamstir.
Anahtar Kelimeler: Anizometropik Ambliyopi, Izoametropik
Ambliyopi, Kapama Tedavisi

Abstract

In order to compare the results of occlusion therapy 147 patients
with amblyopia who had been followed in the orthoptic department
of Trakya University Ophthalmology Clinic were included in the
study. The results of the occlusion therapy was compared between
two amblyopia groups and the factors effecting the success of
occlusion therapy were examined. 74 patients were diagnosed as
anisometropic amblyopia and 73 patients were diagnosed as
isoametropic amblyopia. In isoametropic amblyopia group median
amblyopia diagnose age was 7.00 and in anisometropic amblyopia
group median amblyopia diagnose age was 7.50 years. In
anisometropic amblyopia group; diagnose age was higher, first
visual acuity was lower and the duration of occlusion therapy was
longer than the isoametropic amblyopia group. We found that the
start of occlusion therapy age, daily duration of occlusion and total
therapy time were not effecting the success of therapy. The first
visual acuity was the most important factor that was effecting the
success of occlusion therapy. As a result, in anisometropic and
isoametropic amblyopia patients, amblyopia diagnose age, visual
acuity at the first examination and the duration of occlusion showed
differences. We found no difference between two groups in terms of
occlusion therapy success.

Keywords: Anisometropic Amblyopia, Isoametropic Amblyopia,
Occlusion Therapy

Giris

Yunanca amblyos (tembel) ve opsi (gdrme)
kelimelerinden olusan “ambliyopi” genel bir tanim
ile géorme tembelligini ifade eder (1). Ambliyopi,
kirilma kusuru diizeltmesi ile giderilemeyen, optik
eksen ve makulada gérmeyi azaltacak herhangi bir
patolojinin  bulunmadigi, goérmenin azalmasina
neden olan ancak erken tani ve tedavi ile diizelebilen
ndroanatomik ve ndrofizyolojik bir oftalmolojik
problemdir (1). Ambliyopi, ¢ocukluk déneminde
fark edilip tedavi edilmez ise gorme diizeyinin
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yasam boyu disiik kalmasina neden olmaktadir (1-
6).

Ambliyopi  konusunda  yapilan prevalans
calismalarinda farkli yas gruplarinda %0.5 ile %5.4
arasinda degisen oranlar saptanmustir. Genel
popiilasyonda ambliyopi gorilme sikligi %1-4
olarak  belirtilmektedir. ~ Glinlimiizde  genis
popiilasyonda yapilan ambliyopi ¢aligmalarinda, iyi
tibbi hizmet alan grupta ambliyopi siklig1 %1.6-3.6
arasinda olup diisiik tibbi hizmet alan grupta bu oran
¢ok daha yiiksektir (2,4,5,7).

Ambliyopi tedavisine ne kadar erken yasta
baglanirsa, binokiiler tek gérme ve derinlik hissi o
kadar iyi gelismektedir (2,5,7). Binokiiler gérme
erken infantil donemde, stereopsis ise 3-6 ay
civarinda gelismeye baglar (1,2,5,8). Kritik
periyodun insanlarda ne zaman sona erdigi tam
olarak agiklanamamustir, fakat sensitivitenin giderek
azalmakla birlikte 6-12 yasa kadar uzadigi
diisiiniilmektedir (8). Tlk 2 yilda ambliyopiye karst
hassasiyet en st diizeydedir (9). Yapilan
caligmalarda kritik donemin okiiler opasiteler i¢in ilk
6 yil, anizometropi i¢in 8 y1l, sasilik i¢in ise yagamin
ilk 7 yilt oldugu belirtilmistir (1,2,5,10,11).
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Sen (2,5,12) ilk 3 ayda gdrme sisteminin nisbeten
dayanikli oldugu, 3-36 ay arasinda en hassas oldugu,
36. aydan sonra giderek hassasiyetin azaldigini
belirtmistir.

Ambliyopi olusumuna yol agan durumlar
izoametropi, anizometropi, sasilik ve
deprivasyondur. Bu nedenler arasinda bulunan
anizometropide iki goz arasinda kirilma kusuru
degerleri farkli olup yiiksek kirilma kusuru olan
gozde ambliyopi gelismekte iken, izoametropide ise,
var olan kirilma kusuru her iki gézde de ambliyopi
gelismesine neden olmaktadir (1,2,5). Hayatin erken
donemlerinde anormal gorsel algilamalara yol agan
ndrofizyolojik ~ ve anatomik  patolojilerin
diizeltilebilmesine goére ambliyopi, fonksiyonel
(reversible-geri doniisli)) ve organik (irreversible-
geri dondiiriilemeyen) olarak ikiye ayrilabilir
(1,4,5,13). Etiyolojik nedene gore ambliyopi
siiflamasi soyledir:

1)  Sasilik (Strabismus) Ambliyopisi

2)  Refraktif Ambliyopi

*  Anizometropik Ambliyopi

+  Izoametropik Ambliyopi

3)  Deprivasyon Ambliyopisi

4) Idiopatik Ambliyopi

5)  Organik Ambliyopi

6) Nistagmusa bagli Ambliyopi

Ambliyopi, manifest sasiliklarda kayan gézdeki
goriintiiniin  siirekli baskilanmasi sonucu ortaya
cikar. Sonradan ve ileri yaslarda ortaya ¢ikan
sasiigin - neden oldugu binokiiler sonuglar
konfiizyon ve diplopidir. Cocukluk déneminde ise
kisa siire sonra kayan gézde supresyon geliserek o
taraftaki goOriintli, binokiiler gérme kosullarinda
ortadan kaldirilir ve bunun sonucunda ambliyopi
gelisir (14,15).

Sasilik ambliyopisi daima tek taraflidir. Alternan
fiksasyon ve intermittan ekzotropyada ambliyopi
olusmaz (5,15).

Anizometropi ¢esitli yayinlarda iki gbz arasinda
0.5-2 Diyoptri (D) iizerinde refraksiyon farki
bulunmasi olarak ifade edilmektedir (16-20).
Anizometropik ambliyopide fiksasyon noktasindan
¢ikan odaklanmis ve odaklanmamig goriintiiler bir
goziin foveasinda bulanik bir goriintii olusturmakta,
birbiri {izerine binen net ve bulanik goriintiiye bagh
olarak bulanik géren g6z aleyhine anormal binokiiler
etkilesim  gelismekte ve bu da foveanin
inhibisyonuna neden olmaktadir (1).

[zoametropik ambliyopi, diizeltilmeyen kirma
kusuru varliginda bir veya iki gozde ortaya gikar.
Buradaki mekanizma esit olmayan retinal
goriintiilerin olustugu anizometropik ambliyopiden
farklidir. iki tarafl1 +5 D iizerindeki hipermetropi ve
-10 D tizerindeki miyopi buna ornektir (2,21,22).

Deprivasyon ambliyopisi, hayatin  erken
doéneminde herhangi bir gorsel inhibisyonun ya da
yetersiz gorsel stimiilasyonun goérme gelisiminde
aksamaya neden olmasmm ifade eder. Erken
cocukluk doneminde konjenital ve travmatik
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katarakt, yaygin kornea opasiteleri, {iveit, vitreus
hemorajisi, retina dekolmani gibi optik saydamlig:
bozan durumlar, blefaropitozis, konjenital pitozis,
kaverndz hemanjiom gibi kapaklarin gérme eksenini
orttiigli durumlarda retinal goriintiiniin olugsmasinda
yetersizlik sonucu ortaya c¢ikan ambliyopi tiiriidiir
(2,5,9,23).

Idiopatik ~Ambliyopi, ambliyojenik  hicbir
faktoriin saptanamadig1 tek tarafli ve nadir goriilen
bir ambliyopi tiiriidiir. Klinik olarak bu hastalarda
aktif supresyon vardir (1).

Organik Ambliyopi, bir patolojinin izlenemedigi
ancak gorme keskinliginin diisiik oldugu gozlerde
suboftalmoskopik morfolojik degisiklikler
olabilecegi disiiniilmelidir (1,5).

Nistagmusa Bagli Ambliyopi, anormal goz
hareketleri olan olgularda ambliyopi gelisimi
gozlenir fakat bu olgulardaki neden-sonug iligkisi
tam olarak anlagilamamuistir (1).

Ambliyopi tedavisinde temel prensip, gérmesi
diisiik olan ve binokiiler gorme kosullarinda etkin
olmayan gdziin daha fazla uyar1 almasini saglayarak
gorme keskinligini ve kalitesini  arttirmaya
calismaktir.  Giiniimiizde  kullanilan  tedavi
yontemleri arasinda iyi goéren goziin 151k ve sekil
gormesine engel olacak sekilde bir bantla
kapatilarak, ambliyop goziin c¢alistirilmas: yani
‘kapama tedavisi’ en etkin ydntem olarak kabul
edilmektedir (1,2,4,5,24).

Ambliyopi tedavisi hekim, aile ve ¢ocuk arasinda
ig birligi ve uzun siireli takip gerektiren bir saglik
sorunudur. Genel anlamda tim ambliyopi
olgularinda tedavi 10-12 yasina kadar devam
ettirilmelidir (9).

Net retinal goriintii olusturulmast tedavinin
birinci  basamagimi  olusturmaktadir.  Farkli
ambliyopi tiplerinin tedavisinde ilk yapilmasi
gereken hastanin var olan kirilma kusurunun tam
olarak  diizeltilmesidir  (2,4,24,25). Kapama
Tedavisi, Penalizasyon, CAM Vizyon Stimiilator,
Pleoptik Tedavi, Ilag Tedavisi, sayilabilecek tedavi
segenekleri arasindadir (26,27).

Literatiirde kapama tedavisi ile ilgili yapilmis
¢aligmalarda kapama tedavisinin etkinligi (24,28-32)
ve farkli kapama siirelerinin sonu¢ gorme
keskinligine etkisi (33-34), tedavi sonrasi gérmenin
tekrar azalma riski (35) ve tedavinin basarisin
etkileyen faktorler (13,31,32) tizerinde durulmustur.
Ancak, bu ¢aligmalarda genellikle anizometropik ve

strabismik ambliyopili olgu gruplart
degerlendirmeye  alinmus, literatiirde  sagiligt
olmayan izoametropik ambliyopili olgulara ait

ozellikler ve kapama tedavisinin basarisini etkileyen
faktorleri arastiran sadece 1 tane galisma oldugu
gorilmiistiir (36). Literatiir tarandiginda, sasilig
olan izoametropik ambliyopili olgularin kapama
tedavisinin basarisin etkileyen faktdrleri arastiran
yine sadece 1 tane calisma oldugu fark edilmigtir
(37).
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Bu calismanin amaci, anizometropik ve
izoametropik olgu gruplarmin klinik 6zelliklerini,
kapama tedavisi sonuglarini karsilastirmak ve tedavi
sonuglarini etkileyen faktorleri aragtirmaktir.

Gere¢ ve Yontem

Trakya Universitesi Tip Fakiiltesi Goz
Hastaliklar1 Anabilim Dali Ortoptik Biriminde Nisan
1992- Mayis 2008 tarihleri arasinda, 74’0
anizometropik ve 73’ izoametropik, toplam 147
olgu degerlendirildi. Calismaya;

-Anizometropik veya izoametropik ambliyopi
tanist almas,

-Tan1 aldiktan sonra kirilma kusuru diizeltilmis
ve birlikte kapama tedavisi baglanmus,

-Gorme  keskinlikleri ~ Snellen
Olciilebilmis,

-En az 6 ay siire ile izlenmis olan olgular alind.

eseli ile

Bu kosullar disinda, bagvuru Oncesinde
ambliyopi tedavisi gérmiis olanlar ve foveolar
fiksasyonu bulunmayan olgular caligma kapsami
disinda tutuldu.

Calismaya baslamadan once 2009/52 protokol
no.lu bu calisma i¢in 26.02.2009 tarihinde, Trakya
Universitesi Tip Fakiiltesi Dekanligi Yerel Etik
Kurulu’nun onay1 (Karar No: 04/26) alindi.

[Ik muayenesinde organik bir nedeni olmaksizin
diizeltilmis gérme keskinligi 8/10’un (0.8) altinda
olan gozler ambliyop olarak tanimlandi. Ambliyopi
tespit edilen olgulardan her iki goéziiniin sferik
ve/veya silindirik degerleri arasinda 1 D’den fazla
kirilma kusuru farki olanlar anizometrop, 1 D’den az
kirilma kusuru farki olanlar ise izoametrop olarak
degerlendirildi. Bu tanimlara uyan anizometropik ve
izoametropik ambliyopili olgular ¢caligmaya alinarak
iki grup olusturuldu.

Olgularin yaglari, cinsiyetleri ve ambliyopinin
lateralitesi, en iyi diizeltilmis gorme keskinlikleri
kaydedildi.

Olgularin ilk muayene esnasinda Sl¢iilen gérme
keskinligi diizeyleri ve yaslari géz Oniine alinarak
giinliik kapama siireleri belirlendi. Kapama igin 1g1k
gecirmeyecek nitelikte ve periokiiler alanda cilde
yapisan kapama bantlar1 kullanildi. Kapama normal
goren goze, iki gézde de ambliyopi varsa bir giin sag
diger giin sol géze olmak iizere alternan (degismeli)
olarak uygulanmist.

Son muayenede en iyi
keskinlikleri kaydedildi.

Son muayenede Olgiilen diizeltilmis gorme
keskinligi ile ilk muayenede Olgililmils olan
diizeltilmis gorme keskinligi arasindaki fark goz
Oniine alimarak kapama tedavisinin basarisi
derecelendirilmistir:

-Tam basarili: Tedavi siiresi sonunda gdérme
keskinligi degeri 9/10 (0.9) ve 10/10 (1.0) diizeyine
ulagmis olgular.

diizeltilmis gdrme
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-Kismi basarili: Tedavi siiresi sonunda gorme
keskinligi degeri 9/10 (0.9) ve 10/10 (1.0) diizeyine
ulasamamus, ancak baglangic degerine gore en az 2
sira gdrme keskinligi artis1 saglanmis olgular.

-Basarisiz: Tedavi siiresi sonunda goérme
keskinligi degeri artmamis olgular.

Verilerin istatistiksel degerlendirilmesi, Trakya
Universitesi Tip Fakiiltesi Dekanligi Bilgi islem
Merkezi’'nde Minitab Inc. (Seri No: WPC
1331.0997) paket programi kullanilarak yapild.
Elde edilen verilerin istatiksel degerlendirilmesinde,
kategorik veriler say1 ve yiizde, nicel verileler ise
normal dagilim durumunda ortalama (standart
sapma), normal olmayan dagilim durumunda ise
medyan (ceyreklik acikligi) olarak ifade edilmistir.
Kategorik verilerin degerlendirilmesinde ki-kare
testi kullanilmaistir. Kantitatif verilerin
degerlendirmesinde normal dagilima uyup uymadigt
histogram, P-P grafikleri ile Kolmogorov Smirnow
veya Shapiro Wilk testi ile degerlendirilmistir.
Normal dagilima uyan  verilerin ikili
kargilagtirmalarda t-testi, normal dagilima uymayan
verilerin ikili karsilastirmalarda ise Mann-Whitney—
U testi uygulanmistir. Gérme keskinlik diizeyinde
degisim diizeyi; normal dagilim durumunda
eslestirilmis t-testi ile, normal olmayan dagilim
durumunda ise Wilcoxon igaretli-siralar testi ile
degerlendirilmistir. Tedavi bagarisinda  etkili
olabilecek potansiyel faktorlerin degerlendirilmesi
icin lojistik regresyon analizi ile yapilmistir.
Caligmada anlamlilik diizeyi p<0.05 olarak kabul
edildi.

Bulgular

Anizometropik ve izometropik ambliyopili olgu
gruplarinda kapama tedavisi sonuglarini etkileyen
faktorleri aragtirdigimiz bu ¢alismaya 74’1 (%50.3)
anizometropik ambliyopi ve 73’4 (%49.7)
izoametropik ambliyopi tanist ile tedavi edilmis,
caligsma kosullarina uyan 147 olgunun 224 ambliyop
gozli alindi. Anizometropi grubunda 7 olgunun,
anizometropiye ilave olarak, iki godzlerinde de
ambliyopi mevcuttu. izoametropik grupta, 3 olgunun
tek gozlerinde gormeleri tamdi. Olgularin 89’u
(%60.6) erkek ve 58’1 (%39.4) kadm idi. 224
ambliyop gozden 1081 sag, 116’s1 sol gozdii (Tablo
1).

Cins ve ambliyop lateralitesi agisindan
ambliyopi gruplar1 arasinda istatistiksel olarak
anlamli farklilk olmadig1 saptandi (sirasiyla
p=0.660, p=0.769) (Tablol).

Calismaya alinan tiim olgular ele alindiklarinda,
olgulariin kapama tedavisine baslama yaslar1
medyan degeri, izoametropik ambliyopi grubunda
7.00, anizometropik ambliyop grupta ise 7.50 y1l idi.
Izoametrop ve anizometrop olgu gruplari kapama
tedavisine baslama yaglari acisindan
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karsilagtirildiginda; aralarindaki farkin istatistiksel
olarak anlamli oldugu goriildii (p=0.003) (Tablo 2).

Olgularin ilk muayenelerinde tam diizeltme ile
Olciilen gorme keskinligi medyan degerleri ele
alinarak degerlendirme yapildiginda; izoametropik
ambliyop grupta gorme keskinligi medyan degeri
0.60, anizometrop ambliyop grupta ise 0.40 idi
(Tablo 2). ilk basvuru gérme keskinligi medyan
degerleri  karsilastirildiginda,  izoametrop ve
anizometrop ambliyopili olgu gruplar1 arasinda
baslangi¢ gérme keskinlikleri agisindan istatistiksel
olarak anlamli fark oldugu goriildii (p=0.001) (Tablo
2).

Olgulara uygulanan kapama tedavisinin siiresi
medyan deger olarak; izoametropik ambliyopi

Tablo 1. Olgularin demografik 6zellikleri

grubunda 29.00 ay, anziometropik ambliyopi
grubunda ise 22.00 ay olup, tiim olgularda ise 25.00
idi. Izoametropik ve anizometropik ambliyop olgu
gruplarinin tedavi siirelerinin medyan degerleri
acisindan karsilastirilmast  sonucunda, iki grup
arasinda istatistiksel olarak anlamli farklilik oldugu
goriildii (p=0.003) (Tablo 2).

Kapama tedavisi sonunda tam diizeltme ile
6lgiilen gorme keskinligi medyan degeri; izoametrop
grupta 1.00 iken anizometrop grupta 0.80 olarak
Ol¢lilmiisti (Tablo 2). Ulagilan ortalama gérme
keskinligi agisindan, iki grup arasinda istatistiksel
olarak anlaml1 fark oldugu goriildii (p=0.005) (Tablo
2).

Anizometropik Olgular izoametropik olgular Toplam p degeri*
Olgu Sayisi (%) Olgu Sayisi (%) Olgu Sayisi (%)
Cinsiyet
Erkek 43 (%29.2) 46 (%31.4) 89 (%60.6) 0660
Kadin 31 (%21.1) 27 (%18.3) 58 (%39.4) '
Toplam 74 (%50.3) 73 (%49.7) 147
Goz Sayisi (%) Goz Sayisi (%) Goz Sayisi (%)
Goz
Sag 38 (%17.0) 70 (%31.2) 108 (%048.2) 0.769
Sol 43 (%19.2) 73 (%32.6) 116 (%51.8) '
Toplam 81 (%036.2) 143 (%63.8) 224

*: Ki-kare testi

Tablo 2. Olgularin kapama tedavisine baglanilan yaslari, olgularin kapama tedavisi siiresi, olgularm ilk gérme

keskinligi ve olgularin son gdrme keskinligi

Izoametropik Anizoametropik dederi

Ambliyopi Grubu  Ambliyopi Grubu p degent
Kapama Tedavisine
Baslanilan yas (y1l) 7.00 7.50 0,003*
(Medyan Deger)
Kapama Tedavisi
Siiresi (ay) 29.00 22.00 0,003*
(Medyan Deger)
Ik Gorme Keskinligi *
(Modyan Deger) 0.60 0.40 0.001
Son Gorme
Keskinligi 1.00 0.80 0.005*
(Medyan Deger)

*: Mann-Whitney U testi
Olgularin  kapama tedavisi siiresi sonunda olgu gruplar1 arasinda basariya ulasma agisindan

ulastiklar1 gérme keskinligi diizeylerine gore yapilan
basar1 degerlendirmesi sonucunda 131 (%58.5) g6z
tam basarili, 74 (%33) goz kismi basarili ve 19
(%8.5) gbz de basarisizdi. Ambliyopi tipleri icinde
basar1 oranlar1 ayrn ayr1 degerlendirildiginde
izoametropik ambliyopide 143 gdziin 84’1 (%58.7)
tam basarili, 47’si (%32.9) kismi basarili, 12’si
(%8.4) basarisiz bulundu. Anizometropik ambliyopi
grubunda ise 81 goziin 47’si (%58.0) basarili, 27’si
(%33.3) kismi basarili ve 7’si (%8.7) basarisiz
olarak degerlendirildi (Tablo 3).

Olgu gruplarina  goére  basar1t  oranlar
karsilastirildiginda, izoametropik ve anizometropik
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istatistiksel olarak anlamli farklilik olmadigr goriildii
(p=0.059) (Tablo 3).

Basar1 diizeyini etkileyebilecek faktorlerin tiimii
(ilk gorme keskinligi, kapama tedavi siiresi, yas,
cinsiyet, kapama tedavisine baglanilan yag) birlikte
degerlendirildiginde; izoametropik ambliyop grupta,
ilk gorme keskinligi ve tedavi siiresinin bagar1
iizerine istatistiksel olarak anlaml etkisi (p=0.000,
p=0,010, sirastyla) oldugu saptanirken;
anizometropik ambliyop grupta sadece ilk gérme
keskinliginin istatistiksel olarak anlamli etkisi
oldugu tespit edildi (p=0.000) (Tablo 4).
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Tablo 3. Olgu gruplarina gore basari oranlari
Tam Basarih Kismi Basarili Basarisiz U
Olgu gruplan Goz Sayisi (%) Goz Sayisi (%) Goz Sayisi (%) P degeri

Anizometropi Olgular 47 (%58.0) 27 (%33.3) 7 (%8.7) 0.059

izoametropik Olgular 84 (%58.7) 47 (%32.9) 12 (%8.4) '

Tiim olgular 131 (%58.5) 74 (%33) 19 (%8.5)

*: Ki-kare testi

Tablo 4. Olgu Gruplarinda, basar1 diizeyini etkileyebilecek faktorlerin, lojistik regresyon analizi ile

degerlendirilmesi
B SE Wald p degeri OR
izoametropik Ambliyopi Grubu
Yas -0.93 0.67 1.90 0.170 0.40
Cinsiyet 0.14 0.49 0.08 0.770 1.15
Tk Gérme Keskinligi 10.72 2.00 28.71 0.000 45453
Kapama Tedavisine Baslanilan yas (y1l) 0.67 0.65 1.09 0.300 1.96
Kapama Tedavisi Siiresi (ay) 0.15 0.06 6.30 0.010 1.16
Anizometropik Ambliyopi Grubu
Yas -0.72 1.36 0.28 0.600 0.49
Cinsiyet -0.59 0.87 0.47 0.490 0.55
flk Gérme Keskinligi 8.57 2.82 9.22 0.000 5257
Kapama Tedavisine Baglanilan yas (y1l) 0.76 1.33 0.33 0.570 2.15
Kapama Tedavisi Siiresi (ay) 0.07 0.12 0.35 0.560 1.07

B: Regresyon katsayisi, SE: Standart Hata, OR: Odss orani

Tartisma

Kapama tedavisinin amaci saglam goziin gérme
olayindaki etkisinin ortadan kaldirilmasi, az goren
goziin kullanilmaya zorlanmasi ve ambliyop goze
miimkiin olan en kisa slirede en net foveal
goriintiiniin saglanmasidir (2-4,25,38,39).

Literatirde, kapama tedavisi basaris1 iizerine

yapilmis yaymnlarda olgu gruplart genellikle
anizometropik  ve/veya strabismik olgulardan
olusmakta (24,28-34,40-47), sasiligit olmayan

izoametropik ambliyopili olgularla ilgili diger
ambliyopi olgu gruplar1 ile kapama tedavisi
sonuglarini ve basarisini karsilagtiran sadece 1 yayin
bulunmaktadir (36). Biz, calismamizda
anizometropik ve izoametropik olgular1 birlikte
degerlendirerek, bu iki olgu grubundan elde
ettigimiz sonuglari birbiri ile karsilagtirdik.

Literatiirdeki okul tarama c¢alismalarinda
ambliyopinin sol gozlerde ve erkeklerde daha sik
goriildiigii bildirilmistir (48,49). Arastirmamizda,
izoametropik ve anizometropik olgu gruplarimiz
arasinda, cinsiyet ve ambliyopi lateralitesinin
anlamli bir farklilik olusturmadigi goriildi. Bu
sonug, literatiirdeki diger caligmalarla uyumlu idi.

Olgularimizin  tedaviye baslama  yaslar
degerlendirildiginde, anizometropik ambliyopik
olgularin yag ortalamalarinin, izoametropik gruba
gore daha yiiksek oldugu tespit edildi. Bu sonug,
izoametropik ambliyopide genellikle iki gozde,
anizometropik ambliyopide ise ¢ogunlukla tek gézde
bulanik gorme olmasi nedeniyle izoametropik
ambliyoplarin daha erken yasta oftalmologlara
bagvurdugu gercegini dogrulamaktadir.

[k basvuru gérme keskinligi medyan degerleri
karsilastirildiginda, izoametrop ve anizometrop
ambliyopili olgu gruplari arasinda baslangig gbérme
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keskinlikleri agisindan istatistiksel olarak anlamli
fark oldugu, izoametropik gruptaki degerin daha
yiiksek oldugu goriildii. Bu durum, anizometropinin
ambliyopi derinligini arttirmasi sonucunda ilk gérme
keskinliginin diigiitk olmasina baglandi.

Olgulara uygulanan kapama tedavisinin siiresi
medyan deger olarak; izoametropik ambliyopi
grubunda 29.00 ay, anziometropik ambliyopi
grubunda ise 22.00 ay olup, tiim olgularda ise 25.00
idi. Arikan ve ark. (31) anizometropik, strabismik ve
mikst ambliyopili olgularda kapama tedavisi
sonuglarint ~ degerlendirdikleri  ¢aligmalarinda
ortalama tedavi siiresi 3 yil 2 ay (6 ay-10 yil) idi.
Benzer bir caligmada da ortalama tedavi siiresi
55.7£39.5 (28-120) ay olarak bildirilmistir (32).
Calismamizda, izoametropik ambliyop olgularin
anizometrop olgulara gore ortalama tedavi siireleri
anlamli olarak daha uzun bulundu. Bu sonug,
izoametropik ambliyop olgularin anizometropik
olgulara oranla daha erken yasta kapama tedavisine
baglamis olmalari nedeni ile tedavi ve takip
stirelerinin daha uzun olmasi ile iliskilendirildi.

Kapama tedavisi sonunda izoametropik
ambliyopi grubunda son gorme keskinligi medyan
degeri anlamli olarak daha yiiksek bulundu. Bu
durum, anizometropinin ambliyopi derinligini
arttirmasi sonucunda ilk gérme keskinliginin distik
olmasi ve bunun neticesinde tedavi sonrasit gérme
keskinligi diizeylerinin izoametropik ambliyopili
olgular seviyesine ulasamadigini diisiindiirmektedir.

Olgular kapama tedavisi sonunda ulastiklari
gorme keskinligi diizeylerine gore, 3 farkli basar
smiflamasi yapilarak degerlendirildi: Tam basarili,
kismi basarilt ve basarisiz. Tedavi siiresi sonunda
tiim olgularda basari oranlari; tam basarilt %58.5,
kismi basarili %33 ve basarisiz %8.5 seklinde idi.
Olgularimizin %91.5’inde gérme keskinliginde en
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az 2 sira ve daha fazla artis oldugu goriildii. Basar1
diizeylerinin dagilimi, izoametropik ambliyopi
grubunda  smrastyla, %58.7, %32.9, %8.4;
anizometropik ambliyopi grubunda ise sirasiyla
%58, %33,3 ve %8.7 olarak bulundu.

Arikan ve ark. (31) basar1 kriteri olarak tedavi
sonunda derin ambliyopili olgularda gérme
keskinliginin 0.5’in iizerinde olmasi, geri kalan
olgularda ise iki goz arasinda gorme keskinligi
farkinin 0.1 veya daha az olmasini kabul etmigler ve
anizometropik ambliyopili 13 olguda %65 basari
orant  bildirmislerdir. Uzunel ve ark. (32)
anizometropik 12 olguda %75 oraninda en az iki sira
gorme keskinligi artisi sagladiklarini bildirmislerdir.
Flynn ve ark. (28) 23 c¢alismanin verilerini
degerlendirdikleri meta-analiz raporda, basar1 kriteri
olarak 0.5 ve tizeri gorme keskinligini kabul etmisler
ve olgularin %74.3’tinde bu diizeye ulagsmislardir.
Lee ve Isenberg (30) 26 anizometropik ambliyopili
olgunun 25’inde (%96.2) tedavi sonunda gérme
keskinliginde en az 2 swra artis saglamislardir.
Chekitaan ve ark. (50) 100 anizometropik olgunun
tedavi sonunda %52’sinde 6/9 ve daha iyi gérme
keskinligine ulagmuislardir. Kutschke ve ark. (17)
124 anizometropik ambliyopili olguda, basar1 kriteri
olarak tam gorme  keskinligine ulasmay1
hedeflemisler ve %18 oraninda basarili olmuslardir.
Beardsell ve ark. (51) 79 anizometropik olgunun;
%95’inde 6/9 ve lstii, %100’{inde de 0.5 ve lstiinde
gorme keskinligi basarisi elde etmislerdir. Bizim
calismamiz da dahil olmak iizere literatiirdeki
calismalar arasinda basar1 diizeyleri arasindaki
farklilik; tanimlanan basari kriterleri arasindaki fark
ve olgularin yas, ambliyopi tipi ve derinliklerinin
ayr1 ayri olmastyla iligkilendirildi.

Literatiirde, ambliyopi tipinin basar1 diizeyine
etkisinin irdelendigi caligmalarda, olgu gruplarinin
daha c¢ok anizometropik ve strabismik ambliyopili
hastalardan olustugu goriilmektedir. Lee ve Isenberg
(30) ambliyopi tiplerindeki basart diizeylerinin,
(anizometropik ve strabismik) en az 2 sira gérme
keskinligi artis1 agisindan, birbirleriyle farklilik
gostermedigini belirtmislerdir. Arikan ve ark. (31)
en yiliksek basart oranini (%65) anizometropik
ambliyopili olgularda, en diisiikk basari diizeyini
(%41.03) strabismik-anizometropik olgularda elde
etmigler ve ambliyopi tipleri arasinda basari
acisindan fark olmadigini gézlemlemislerdir. Scott
ve ark. (52), tedavi sonrasi ambliyopi tiplerinin
(anizometropik ve strabismik) sonu¢ gérme
keskinligini etkilemedigini ifade etmislerdir. Mazow
ve ark. (24), Uzunel ve ark. (32), Repka ve ark. (53)
strabismik ve anizometropik ambliyoplarda tedavi
sonunda benzer sonuglar elde etmiglerdir. Tacagni
ve ark (43) ve Levartovsky ve ark (45), kapama
tedavisi sonrasinda, sadece anizometropik olgularda,
anizometropik ve sasilig1 olan olgulara gore daha
fazla gorme keskinligi kazanimi elde etmislerdir.
Beardsell ve ark. ise (46), kapama tedavisi
sonrasinda, anizometropik grupta, sasiligt olan
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olgulara gore daha fazla gorme kazanimi elde
etmislerdir  (46). Literatiirde, bizim olgu
gruplarimiza en c¢ok benzeyen tek caligmadaki
arastirmacilardan Rutstein ve ark. (36), izoametropik
grupta, anizometropik gruba gore daha fazla gérme
kazanimi elde etmislerdir. Bu calismada, gérme
kazanimi, izoametropik grupta istatistiksel olarak
anlamli  iken, anizometropik gruptaki artis
istatistiksel olarak anlamli olarak saptanmamigtir
(36). Bu sonug, bizim kendi calismamizda elde
ettigimiz, izoametropik gruptaki daha yiiksege ¢ikan
son gorme keskinliklerine benzer olarak elde
edilmistir. Rutstein, ¢aligmasinda, gruplar arasinda,
basar1  diizeyleri  acisindanbir  karsilagtirma
yapmamustir. Bizim calismamizda da izoametropik
ve anizometropik olgularimizda tedavi sonrasi basari
diizeyi agisindan farklilik goriilmedi.

Mazow ve ark. (24), Beardsell ve ark. (51) ilk
gorme keskinliginin tedavi sonrasi basariy1 etkileyen
onemli bir parametre oldugunu ifade etmislerdir.
Arikan ve ark. (31), Uzunel ve ark. (32) yaptiklar
calismalarda, tedavi baslangicindaki  gdrme
keskinligi diizeyinin ambliyopi tedavisinde basariy1
belirleyen en onemli faktor oldugunu ve tedavi
baslangicindaki gérme diizeyi ne kadar diisiik ise,
tedavi sonrasinda gorme diizeyindeki artisin daha
fazla oldugunu belirtmislerdir. Bu durumu; gérme
keskinligi tedavi oncesinde yiiksek olan olgularda,
tedaviyle ulasilacak gorme diizeyinin tedavi
oncesindeki diizeye daha yakin olmasi ile
aciklamislardir. Calismamizda da ilk gorme
keskinligi ile basar1 diizeyi arasinda kuvvetli
korelasyon oldugu goriildii. Ik gérme keskinligi
degeri arttik¢a basari diizeyinin de artti81 saptandi.

Mazow ve ark. (24) ambliyopi tedavi
yontemlerini degerlendirmek iizere hazirlayip 9 ayr
merkeze ulastirdiklar1 anket sonucunda tedavinin
etkinliginin; ambliyopik goziin tedavi 6ncesi gorme
keskinligi, uygulanan kapama ydntemi ve tedavinin
stiresi ile iligkili oldugu sonucuna ulagmislardir.
Arikan ve ark. (31) tedavi sonucunu etkileyebilecek
parametreleri  ¢oklu regresyon analizi ile
degerlendirmis ve tedaviye baslangi¢ yasi ne kadar
kiiciikse, tedavi oncesi gorme keskinligi diizeyi ne
kadar yiiksekse ve kapama siiresi ne kadar uzunsa
sonug goérme keskinliginin o kadar yiiksek oldugunu
rapor etmistir. Olgu gruplarinda degerlendirildiginde
ise tek etkin faktorliin baslangic gérme keskinligi
diizeyi oldugunu belirtmistir. Uzunel ve ark. (32)
caligmalarinda ayn1 sonuca varmistir. Calismamizda
ise izoametropik ambliyop olgu grubunda kapama
tedavisi basarisinin, ilk gérme keskinligi yiiksek ve
tedavi siiresi kisa olan olgularda daha yiiksek oldugu
goriildii. Anizometropik grupta ise ilk gérme
keskinliginin tedavi bagarisini etkiledigi saptandi.

Sonug olarak, anizometropik ve izoametropik
ambliyopi gruplari karsilastiran daha 6nce sadece
bir ¢aligmanin oldugu literatiire katki anlaminda
yapmis oldugumuz bu ¢alismamizda, anizometropik
ve izoametropik olgu gruplarinda, kapama tedavisi
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basarisini etkileyen en 6nemli faktoriin tedavi 6ncesi
gorme keskinligi oldugu saptandi.

Etik Kurul Onayi: Calismaya baslamadan once
2009/52 protokol no.lu bu ¢alisma icin 26.02.2009

tarihinde, Trakya Universitesi Tip Fakiiltesi
Dekanlig1 Yerel Etik Kurulu’nun onay1 (Karar No:
04/26) alind1.
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Effects of Different Ozone Doses Added to the Antibiotic
Treatment on Cytokine Levels in Experimental Sepsis Model
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Oz

Bu calismada E.coli endotoksini ile olusturulan deneysel sepsis
modelinde antibiyotik tedavisine eklenen ozon tedavisinin
proinflamatuvar ve antiinflamatuvar sitokin diizeylerinde yaptig
degisiklikleri incelemeyi amagladik. Her birinde 10 rat olan 6
deney grubunun 5 tanesinde intraperitoneal E.coli endotoksini
injeksiyonuyla sepsis olusturuldu. ilk 3 grupta antibiyotik
tedavisine 0.6 mg/kg, 0.9 mg/kg ve 1.1 mg/kg dozlarinda ozon
tedavisi eklenirken, 4. gruba sadece antibiyotik tedavisi verildi. 5.
gruba tedavi verilmedi. 6. gruba ise diger gruplarla es zamanh
olarak intraperitoneal serum fizyolojik enjeksiyonu yapildi. Tim
tedavilere 5 giin boyunca devam edildi. 6. giinde sakrifiye edilen
ratlardan alinan kanlarin serumlarinda IL-1, IL-10 ve TNF-alfa
diizeylerini calisildi. Ozon tedavisi verilen tim gruplardaki
proinflamatuvar sitokin diizeylerinin (IL-1, TNF-alfa) diger
gruplara gore anlaml olarak diisiik oldugunu tespit edildi. Ozon
tedavisi  verilen gruplarin  kendi aralarinda  yapilan
karsilastirmada, IL-1 diizeylerinde anlamli bir fark olmadigi,
TNF-alfa diizeylerinin ise daha diisiik doz verilen iki grupta (0.6
mg/kg ve 0.9 mg/kg) yiiksek doz verilen gruba (1.1 mg/kg) gore
anlamli olarak diisiik oldugu gozlemlendi. Antiinflamatuvar bir
sitokin olan IL-10’un serum diizeylerinde ise gruplar arasinda
anlamli bir farklilik tespit edilmedi. Sonug olarak, sepsiste
antibiyotik tedavisine eklenen ozon tedavisinin inflamatuar siireci
baskilayarak sag kalim oranlarina olumlu etki yapabilecegi
sonucuna varildr.

Anahtar Kelimeler: IL-1, IL-10, Sepsis, Ozon, TNF-alfa

Abstract

We aimed to examine the changes caused by ozone therapy added
to the antibiotic treatment on proinflammatory and anti-
inflammatory cytokine levels in an experimental sepsis model
formed with E. coli endotoxin. Rats were divided into 6 groups of
10 rats. Sepsis was formed by dosing 5 groups of rats with
intraperitoneal E. coli endotoxin injection. For the first 3 groups, 0.6
mg/kg, 0.9 mg/kg, and 1.1 mg/kg doses of ozone therapy were added
to the antibiotic treatment and group-4 only received antibiotic
treatment. Group-5 was not treated. Group-6 received
intraperitoneal serum physiologic injection simultaneously with the
other groups. All treatments were sustained for 5 days. IL-1, IL-10,
and TNF-alpha levels were detected in blood serum taken from rats
sacrificed on day 6. It was seen that IL-1, TNF-alpha levels are
significantly lower than the levels in other groups that received
ozone therapy. In the comparisons amongst the groups receiving
ozone therapy, it was observed that IL-1 levels do not have a
significant difference and TNF-alpha levels are significantly lower
in the two groups receiving lower doses than the group receiving a
higher dose. There were no significant differences detected between
groups at serum levels of IL-10 which is an anti-inflammatory
cytokine. It was concluded that ozone added to the antibiotic
treatment in sepsis could have a positive effect on survival rates by
suppressing inflammatory process.

Keywords: IL-1, IL-10, Sepsis, Ozone, TNF-alpha

Introduction

Sepsis is a systemic inflammatory reaction
mediated by endogen mediators that affects all
organs and systems (1).

It was seen that release of various metabolites
such as tumor necrosis factor (TNF), interleukins,
platelet activating factor (PAF), arachidonic acid
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metabolites in the etiopathogenesis of sepsis.
Bacteria or bacterial endotoxin cause the secretion of
cytokine from endothelial cells, macrophages and
mono cysts. Proinflammatory cytokines; TNF, IL-1,
IL-6, IL-8, interferon gamma (IFN-gamma) and
anti-inflammatory cytokine I1L-10 are the main
cytokines that participate in the sepsis pathogenesis
of soluble cytokine receptors. It was seen that during
sepsis, these compounds reach high numbers in
circulation (1, 2). However, these cytokines and their
soluble receptors rise also in cases other than
infection such as pancreatitis, trauma, burns, surgery
and even heart failure. All moderate or severe
bacterial infections cause the creation of protein and
cytokines specific to the acute phase of
inflammation. Changes in the density of acute phase
proteins and cytokines may be used as signs of
bacterial infections. However, due to the rise of
cytokines also in nonspecific inflammation, the
progression of sepsis, the fact that they do not
indicate changes in the terminal period reliably and
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the high cost of and long duration needed for
measurements, they are not used in routine diagnosis
(3).

Endotoxemy is the most important reason for
systemic inflammatory response (4). Endotoxin
circulation activates the complementary system and
ensures the secretion of cytokines and secretion of
TNF-alpha and IL-6. Inflammatory mediators
secreted from leukocytes cause hypotension,
metabolic acidosis, damage tissues and cause organ
disfunction (5, 6).

Endotoxemy and endotoxic shock are the main
problems of intensive care units and have a high rate
of mortality. Cardiovascular dysfunction is usually
seen with endotoxemy and frequently resistant.
Endotoxemy causes changes in proinflammatory and
anti-inflammatory cytokine levels as a consequence
of a series of events. Not only endotoxins but
cytokines are also effective in endotoxic shocks and
cardiovascular dysfunctions (7-10).

After being discovered by Christian Friedrich
Schonbein in 1840, the medical use of Ozone
increased worldwide and healthcare professionals
were more interested in how Ozone was effective
and what its benefits were. The number of Ozone
therapists continues to increase worldwide and more
patients benefit from this therapy day by day. On the
other hand, it is a fact that it is not easy to be accepted
by everyone, that there is a resistance against ozone
therapy among the medicine community and that
more and coordinated efforts are necessary in order
for it to be functional in the legal area (11).

According to the Madrid Declaration on Ozone
Therapy published in June 2010, sepsis and multiple
organ failures are listed amongst the third category
diseases which ozone could be applied. The same
declaration also indicates that combined use of
ozone could be beneficial for these diseases however
there is a lack of factual proof regarding this issue.

In this study, we compared the effects of different
doses of ozone therapy added to antibiotic treatment
on cytokine levels in the experimental sepsis model.

Material and Method

After obtaining the approval of Marmara
University Animal Experiments Ethical Committee
(MUHDEK) numbered 14.2011.mar  dated
11.03.2011, the study on “Effects of different doses
of ozone therapy added to antibiotic treatment on
cytokine levels in the experimental sepsis model”
was conducted in Marmara University Experimental
Animals Laboratory.

Animals:

12-week old, 250-300g 60 female rats of Wistar
albino strain were used in the study. They were
housed to include 10 rats in each cage in the same
conditions and fed with standard feed in controlled
laboratory environment temperature.
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Experimental Design:

In line with the study criteria, 60 rats were
divided into 6 groups where n=10.

Group 1: Group to receive 0.6 mg/kg ozone
therapy + antibiotic

Group 2: Group to receive 0.9 mg/kg ozone
therapy + antibiotic

Group 3: Group to receive 1.1 mg/kg ozone
therapy + antibiotic

Group 4: Group to receive only Antibiotics.

Group 5: Group that will receive no treatment
after sepsis.

Group 6: Group to receive intraperitoneal serum
physiologic.

Induction of Sepsis

Sepsis was formed in 50 rats from study groups
1,2, 3,4 and 5 with 2.1 x 109 CFU Escherichia (E.)
coli (ATCC 25922) in 1 ml saline given
intraperitoneally. Rats in Group 6 received 1 mi
intraperitoneal serum physiologic.

Anti-biotherapy

Following the skin cleaning of rats 24 hours after
creating sepsis with E.coli, implementation of the
treatments that were planned according to the groups
were started. Treatments were given daily and in one
dose. 50 mg/kg cefepime was given as an antibiotic
treatment (12). Ozone generator (Dr. Hansler
Ozonasan Photonic) was wused to produce
ozone/oxygen mixture for ozone therapy. Medical
ozone was applied intraperitoneally with 20 mcg/ml
for five days. Every day we gave all doses of ozone
by a single shot (0.6 mg/kg, 0.9 mg/kg, or 1.1 mg/kg)

Experimental procedure:

Treatments were given at the same time daily for
5 days. The application of only intraperitoneal serum
physiologic was continued for Group 6
concomitantly. At the end of day 5, 2 ml blood was
taken by tracheotomy from rats sacrificed by
applying 100 mg/kg intraperitoneal thiopental.

In the serum of blood taken, IL1, IL10 and TNF-
alpha levels were studied by using ELISA method.
RayBio®Rat TNF-alpha (Catalog #: ELR-TNFa)
and IL1 beta (Catalog #: ELM-IL1b) ELISA kits and
eBioscience®Rat IL10 (Catalog #: E-EL-R0016)
ELISA kit were used during this study.

Simultaneously, E. coli endotoxin was analyzed
in the related serum by using endotoxin kit
(ToxinSensor™ Endotoxin Detection System) in the
spectrophotometer device (Beckman-Coulter DU
800).

Statistical analyses:

Data were analyzed statistically to determine the
differences between groups. "Statistical Package for
Social Sciences for Windows 17.0" (SPSS17inc)
program was used to analyze the data obtained from
the study. Descriptive statistical method (Mean,
Standard Deviation) was used to analyze the study
data. Whether the distribution was normal was tested
by using Kolmogorov Smirnov test. Since the range
of IL- 1 and TNF-Alpha values were not normal,
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Kruskal-Wallis test was applied. As the range of IL-
10 values were normal, One-Way Anova test was
used to evaluate. Results were evaluated at 95%
reliability interval and p<0.05 significance level.

Results

Firstly, a study on E.coli endotoxin was
conducted on the serum of all experiment groups by
spectrophotometric method. Values other than zero
in concentration measurement were considered to
indicate the presence of endotoxins. It was
determined that Group 1, 2, 3, 4 and 5 had E. coli

and absence of E.coli endotoxin in rats in Group 6
was confirmed. Then, interleukin levels in related
serums were analyzed (Table 1).

Comparison of IL-1 Values

Median  values of Group-1 (0.6mg/kg
ozone+AB), Group-2 (0.9mg/kg ozone+AB) and
Group-3 (1.1mg/kg ozone+AB) show statistical
differences from the median values of Group-4 (only
AB), Group-5 (not treated) and Group-6 (placebo).
There was no significant difference statistically
between the values of Group-1, Group-2 and Group-
3 to whose antibiotic treatment ozone therapy was
added (Figure 1).

Table 1. Comparison of serum IL-1, IL-10, and TNF-alpha levels of the groups after treatment.

IL-1 (pg/ml)
median (IQR)

IL-10 (pg/ml)
mean + SD

TNF-alpha (pg/ml)
median (IQR)

Group 1 (n=10)
Group 2 (n=10)
Group 3 (n=10)
Group 4 (n=10)

11.00 (9.81-12.56)
16.81 (12.94-18.64)
13.28 (11.45-14.61)
30.83 (27.09-32.03)
Group 5 (n=10) 31.38(29.29-34.94)
Group 6 (n=10) 94.66 (92.47-99.83)
p-Value 0.001**

148.51+36.49
148.46 + 12.96
155.96 +22.96
160.91 +28.78
165.94 +28
171.6+23.54
0.295*

0.52 (0.39-0.54)
0.51 (0.25-0.58)
0.77 (0.69-0.84)
1.50 (1.16-1.60)
2.03 (1.97-2.39)
5.17 (4.83-5.51)
0.001%*

Data are presented as median + Interquartile Range (IQR) for IL-1, and TNF-alpha levels. Data are presented as mean + Standard Deviation

(SD) for IL-10 levels. *OneWay Anova Test, **Kruskal Wallis Test

Comparison of 1L-10 Values

According to the comparison between IL-10
values, it was identified that there was no statistical
difference between the groups (Figure 2).

Comparison of TNF-alpha values

There were statistical differences between
Group-4 (only AB), Group-5 (not treated) and
Group-6 (placebo) with the values obtained from
Group-1 (0.6 mg/kg ozone+AB), Group-2 (0.9
mg/kg ozone+AB) and Group-3 (1.1 mg/kg
ozone+AB). It was found that the median values of
Group 1 and Group 2 were lower than the median
values of Group-3, Group-4, Group-5, and Group-6.

It was seen that there was a statistical difference
between Group-3 (1.1mg/kg ozone+AB) and other
groups. The median value of Group-3 was higher
than the median values of Group-1 and Group-2 and
lower than the median values of Group-4, Group-5
and Group-6 (Figure 3).

Discussion

Ozone is a gas with a high oxidative potential. It
shows bactericidal effect by disintegrating
membranes by the oxidation of lipoproteins and
phospholipids in bacterial cell membranes (13).
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Figure 1. Comparison of serum IL-1 levels of the groups.
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Figure 2. Comparison of serum 1L-10 levels of the groups.
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Figure 3. Comparison of serum TNF-alpha levels of the groups.

Use of ozone as a potent antimicrobial agent was
subject of various studies (14-19). However, there
are still not enough studies regarding the systemic
use of ozone. Use of ozone on humans and animals
is still being debated because of its side effects.
These side effects are especially the effect on the
formation of free radicals and its irritant effect on the
respiratory system. For these reasons, the use of
ozone therapy in clinical practice is quite limited and
studies on this subject are mostly experimental. In
the studies conducted despite all these limitations,
effects of ozone on the immune system were
detected and published. Regulation of the phagocytic
activities of peritoneal and alveolar macrophages
which are the first defense units against bacteria and
toxins could be given as an example (20,21). While
planning our study, we aimed at bringing a new
perspective to the questions about the routine clinical
use of ozone regarding the inflammatory process.

Main topics in sepsis treatment generally include
source control, supplementary treatment and anti-
biotherapy for the factor. In our study, we analyzed
and compared different doses of ozone therapy
added to the antibiotic treatment for rats in gram (-)
sepsis on the levels of cytokine. We conducted our
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analysis on one anti-inflammatory (IL-10) and two
proinflammatory (IL-1, TNF-alpha) cytokine levels.
In the literature, it is mentioned that
intraperitoneal ozone injection directly effects
peritoneal macrophages and modify its phagocytic
activities (22). This is explained by the hypothesis
that intraperitoneal ozone injection effects the
production and secretion of proinflammatory
cytokines in different abdominal organs just like the
mechanism where in vitro ozonized blood increase
the secretion of TNF-alpha, GM-CSF, IL-2 and IFN-
alpha (23-25). Results of our study showed that
0zone suppresses the proinflammatory process.
Zullyt B. Zamora et al. (26) analyzed the effect
of ozone therapy on TNF-alpha secretion in a study
with rats in endotoxic shock and found that TNF-
alpha levels are lower in rats receiving ozone
therapy. They applied ozone in three different doses
(0.2 mg/kg, 0.4 mg/kg, 1.2 mg/kg) and for five days
and found that TNF-alpha levels in rats receiving
higher doses of ozone were lower. They reported that
the effect of ozone applied to septic rats on TNF-
alpha levels is caused by the antioxidant system
stimulated by the ozone. We also applied three
different doses of ozone (0.6 mg/kg, 0.9 mg/kg, 1.1
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mg/kg) on rats for five days and found that TNF-
alpha levels in groups receiving ozone are lower.
However, in our results, TNF-alpha levels of the
group receiving higher doses of ozone (1.1 mg/kg)
was higher than the groups receiving lower doses.
The fact that TNF alpha values are lower in two
groups receiving lower doses of ozone may lead us
to think that we should use ozone in the lowest doses
possible. When the undesired effects of ozone are
taken into consideration, it could be said that this
comment may encourage the use of lower doses of
ozone.

According to the common results of various
studies conducted in 1990s, TNF-alpha secretion is
a requirement for the secretion of many other
inflammatory cytokines (26). We thought that we
have to analyze the TNF-alpha parameter while
planning our study.

Endotoxemy, sepsis and septic shock are cases
related to the formation of reactive oxygen radicals.
Formation of reactive oxygen radicals in high
numbers causes a considerable increase in oxydative
stress with lipid peroxydation in shock. A study
shows that 100 mg/kg intraperitoneal
lipopolisaccarid (endotoxin) injection to mice
caused a marked increase in reactive oxygen radicals
and an increase in TNF-alpha and IL-1 secretion
from peritoneal leukocytes (27). We studied IL-1
levels as well as TNF-alpha levels as
proinflammatory cytokine in our study groups.

Bette et al. (28) applied tazobactam/piperasilin
antibiotic regime after creating pneumoperitoneum
by ozone/oxygen mixture to wistar rats in sepsis and
found an increase in the survival rates and a decrease
in the levels of TNF-alpha and IL-1 which are
proinflammatory cytokines. In our study, we applied
ozone therapy by adding it to a standard antibiotic
regime and we saw that ozone increased the activity
of antibiotic in the suppression of proinflammatory
process.

In another promising study on this subject,
Schulz et al. (29) found that mortality rates
decreased after intraperitoneal ozone therapy given
in repeating doses to rats with polimicrobial
peritonitis. In our study, no deaths were recorded for
5 days; however, according to our results we believe
we can conclude that mortality in sepsis would
decrease.

Rodriguez et al. (30) determined that ozone
therapy given to the rats in which they created fecal
peritonitis caused an increase in the levels of
superoxide dismutase (SOD) and
glutadionperoxidase (GPx) and interpreted this as
the protective effect. We did not have a chance to
analyze the levels of SOD or GPx. More detailed
results could be obtained by taking our study one
step further and analyzing levels of SOD and GPx.

Torossian et al. (31) obtained results from their
study that could be interpreted somewhat differently.
Torossian et al. applied ozone therapy to rats induced
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with peritoneal sepsis for 5 days and determined that
survival rate decreased from 50% to 35% and in
addition to that there was an increase of TNF-alpha
and macrophage inflammatory protein levels in rats
receiving ozone therapy. Therefore, authors
published that the ozone therapy is proinflammatory
by interpreting it. This study claims opposite results
to our study and our source studies.

In our study we also examined the levels of anti-
inflammatory cytokine, IL-10. IL-10 peak could be
observed 24 hours after systemic damages (32,33).
IL-10 production is known as a part of the protective
mechanism which suppresses the induction of TNF-
alpha and IL-1 which are known as proinflammatory
cytokines. IL-10 secretion is stimulated by
monocytes and macrophages during sepsis (34,35).
Sewnath et al. (36) determined that endogen IL-10
plays a role in host’s local bacterial defense
mechanism and SIRS development during
abdominal sepsis. Accordingly, they stated that IL-
10 increases the bacterial clearance. We saw in the
results we achieved that there is no statistically
meaningful difference of IL-10 levels between
groups. When the mean values are analyzed directly,
we saw that values of the groups receiving ozone
therapy are slightly lower than values of other
groups, however, this difference was not significant.
As stated above, IL-10 peak during sepsis is seen at
the end of first 24 hours. Our study was 5 days long.
Serums we used were taken from rats at the end of
day 5. We think that lack of a significant increase in
anti-inflammatory cytokine levels proves that we
were able to suppress the proinflammatory process
by the treatment we gave.

The fact that we analyzed the presence of E. coli
endotoxin in the serums in our study increases the
reliability of our study as it shows that we were able
to form sepsis in rats.

Many biological markers (such as complement
system activation, chemokines, and oxygen radicals)
are effective in the diagnosis and follow-up of sepsis.
We used only IL-1, IL-10, and TNF-alpha in our
study. Therefore, the most significant limitation of
our study is that we worked with a limited number of
biomarkers.

In conclusion, in our study in which we analyzed
the effects of three different doses of ozone added to
the antibiotic treatment for rats on cytokine levels in
experimental sepsis model, we determined that;

a. IL-1 and TNF-alpha levels in all groups
receiving ozone therapy were statistically
significantly lower than the groups receiving no
therapy and receiving only antibiotic treatment,

b.  There was no statistical difference in IL-1
values between three groups receiving ozone
therapy,

c. TNF-alpha levels were not statistically
different from each other in two groups (0.6 mg/kg
and 0.9 mg/kg) receiving lower doses of ozone
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therapy, but significantly higher in the group
receiving high doses of ozone (1.1 mg/kg),

d. IL-10 levels were not statistically

significantly different in all treatment groups.

According to these results, we think that ozone

therapy added to classic treatments in the treatment
of sepsis which affects all organs and systems and
which is a significant cause for mortality in intensive
care units could supplement the treatment by
decreasing the severity of the systemic inflammatory
response.

Ethics Committee Approval: This study was

approved

by Marmara University Animal

Experiments Ethical Committee (approve date:
11.03.2011, approval number: 14.2011).
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Bir Merkeze Basvuran Cocukluk Cagi Brusellozu Tanis1 Konulan
Hastalarin Demografik, Hematolojik ve Laboratuvar
Bulgularinin incelenmesi

Evaluation of Demographic, Hematological and Laboratory Findings of
Patients with Childhood Brucellosis Admitted to a Single Center

Merve KILIC CiL!, Metin CiL?

!Cocuk Enfeksiyon Hastaliklar Bilim Dali, SBU Adana Sehir ve Egitim Arastirma Hastanesi, Adana
2Cocuk Hematoloji ve Onkoloji Bilim Dali, SBU Adana Sehir ve Egitim Arastirma Hastanesi, Adana

Oz

Enfekte hayvanlardan ve {iriinlerinden insanlara bulasan
bruselloz, iilkemizde ve tiim diinyada halen yaygin olarak goriilen
zoonotik bir enfeksiyondur. Caligmamizda tek merkeze bagvuran
pediatrik  bruselloz ~ vakalarmin  demografik  ozellikleri,
hematolojik ve laboratuvar anormalliklerinin degerlendirilmesi
amaglanmigtir. Bu ¢alismada Haziran 2020 ile Haziran 2021
tarihleri arasinda bruselloz nedeni ile takip edilen 47 ¢ocuk hasta
retrospektif olarak incelenmistir. Calismamizdaki 47 hastanin 23
(%48.9)1 erkek, 24 (%51.1)’1i kizd1 ve yas ortalamas1 9.96 + 4.26
(1.3-17.5 yas) idi. Hastalarin %48.9’u kirsalda yasiyordu, 37
(%78.7)’sinde ¢ig siit veya siit lrliinii tiiketim Oykiisii vardi.
Hastalarin  %44.7’sinde ise hanede benzer hastalik Oykiisi
mevcuttu. Basvuru sikayetlerine bakildiginda; en sik bagvuru
sikayetleri ates, kas-eklem agrisi ve halsizlikti. Kas ve eklem
agrist olan 20 hastadan (%42.6) bes tanesinin artriti vardi
(%10.6), en sik tutulan eklem dizdi (%6.4). En sik saptanan fizik
muayene bulgusu ates idi (%12.8). Hastalarin %57.4‘linde en az
bir seride hematolojik tutulum gézlendi. En yaygm hematolojik
bulgu anemiydi (%46.8). Dorder hastada trombositopeni ve
Iokopeni tespit edildi (%8.5). Hastalarin iigiinde bisitopeni
(%6.4), birisinde ise pansitopeni goézlendi (%2.1). Brucella
agliitinasyon testleri olgularin tamaminda pozitifti. Kan kiiltiirii
pozitiflik oran1 %12.8 idi. Hastalarin %21.3’ti hastaneye
yatirilarak takip edildi. Tiim hastalara kombine tedavi verildi.
Tedavi iliskili yan etki gzlenmedi. Bir hastada relaps goriiliirken,
mortalite saptanmadi. Bruselloz, klinik bulgularmm 6zgiil
olmamasi, komplikasyonlarinin fazla olmasi ve genis kitleleri
etkileyebilmesi nedeniyle halen iilkemizde 6nemli bir saglk
sorunu olmaya devam etmektedir. Hematolojik bulgularda
bozulma da goriilebilmesi nedeniyle endemik bdlgede yasayan
hastalarda sitopeninin ayiric1 tanisinda bruselloz mutlaka akilda
tutulmalidir.

Anahtar Kelimeler: Bruselloz, Cocuk, Hematolojik Bulgular,
Sitopeni

Abstract

Brucellosis, transmitted to humans from infected animals and their
products, is a zoonotic infection still common in our country and
worldwide. We aimed to evaluate the demographic characteristics,
and hematological and laboratory abnormalities of pediatric
brucellosis cases admitted to a single center. In this study, 47
pediatric patients who were followed up with the diagnosis of
Brucellosis between June 2020-2021 were retrospectively analyzed.
Of the 47 patients, 48.9% were male and 51.1% were female, mean
age was 9.96 + 4.26 years. 48.9% of patients lived in rural areas,
78.7% of patients had a history of using raw milk. 44.7% had a
similar disease history in the household. Five of 20 patients with
muscle and joint pain had arthritis (10.6%), the most commonly
involved joint was the knee the and the most common abnormal
physical examination finding was fever (12.8%). Hematological
involvement was observed in at least one series in 57.4% of patients.
The most common hematological finding was anemia (46.8%).
Thrombocytopenia and leukopenia were detected in four patients
(8.5%). In all cases, agglutination tests were positive. The rate of
blood culture positivity was 12.8%. 21.3% of patients were
hospitalized. Combined therapy was given to all patients. No
treatment-related side effects were observed. While relapse was
observed in 1 patient, no mortality was detected. Brucellosis still
continues to be an important health problem, because its clinical
findings are not specific, and complications are high. It should
definitely be kept in mind in the differential diagnosis of cytopenia
in patients living in endemic areas because of the presence of
deterioration in hematological findings.

Keywords: Brucellosis, Children, Hematological Findings,
Cytopenia

Giris

Ulkemizde ve tiim diinyada yaygin olarak
goriilen bruselloz; insanlara enfekte hayvanlarin
viicut stvilariyla temas, pastorize olmayan siit ve siit
iiriinlerinin tiiketilmesi veya enfekte damlaciklarin
inhalasyonu ile bulagabilen, hem hayvan sagligini

ORCID No
Merve KILIC CiL 0000-0002-0924-5739
Metin CIL 0000-0001-7373-4986
Bagvuru Tarihi / Received: 17.07.2022
Kabul Tarihi / Accepted 19.06.2023

Adres / Correspondence : Merve KILIC CiL

SBU Adana Sehir ve Egitim Arastirma Hastanesi, Cocuk
Enfeksiyon Hastaliklar1 Bilim Dali, Adana

e-posta / e-mail klemrwe@gmail.com

hem de halk sagligini tehdit edebilen zoonotik bir
hastaliktir (1). Ik kez 1886 yilinda Malta Adasi’nda
izole edildigi i¢in ‘Malta Hummasi’ olarak da
adlandirilmaktadir.  Etkeni  kii¢iik,  aerobik,
hareketsiz, spor olusturmayan gram negatif
kokobasildir (1). Insanlar1 enfekte eden tiirler;
Brucella melitensis, Brucella abortus, Brucella suis
ve Brucella canis’dir (2). Bulastan sonra bdlgesel
lenf diigtimlerinde ¢ogalip kana gegerek farkli klinik
tablolara neden olmaktadir. Degisik klinik tablolarda
goriilebilmesi nedeniyle tani giigliiklerine neden
olabilmektedir. Uygun tedavi edilmedigi takdirde
kroniklesme gozlenebilir, komplikasyonlar ve
relapslar gortilebilmektedir (3).

Hastalik ayrica hematolojik parametrelerde
anormalliklerle  de  seyredebilir.  Cogunlukla
lokopeni ve anemi, nadiren pansitopeni ve
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trombositopeni  gozlenir (4). Ayrica belirgin
hematolojik anormalligi olan bazi bruselloz vakalari
primer hematolojik hastalig1 da taklit edebilir (5).

Bu ¢alismada, Haziran 2020 ile Haziran 2021
tarihleri arasinda bruselloz tanisi ile klinigimizde
takip ve tedavi edilen olgularin retrospektif olarak
incelenmesi ~ ve  hematolojik  durumlariin
degerlendirilmesi amaglanmis olup; hastalarin
epidemiyolojisi, klinik, laboratuvar ve tedavi
durumlart gozden gegirilerek klinik tablolarin
cesitliligi ve bir¢ok hastaligin ayirici tanisinda yer
almasi gerektigi vurgulanmak istenilmistir.

Gerec ve Yontem

Bu caligmada Haziran 2020 ile Haziran 2021
tarihleri arasinda Adana Sehir Egitim ve Arastirma
Hastanesi  Cocuk  Enfeksiyon  Hastaliklar
Poliklinigi’nde izlenen brusellozlu 47 olgu
retrospektif olarak degerlendirildi.

Spesifik tedaviye baslanmadan once bakilan
hemogram bulgulari ¢alismaya dahil edildi. Tim
degerler ¢ocuklukta belirlenmis referans degerlere
dikkat edilerek alindi. Yasa gore diizeltilmis beyaz
kan hiicreleri (WBC), trombosit (PLT) sayis1 veya
hemoglobin parametrelerinden ikisinde diisiikliik
varsa bisitopeni olarak degerlendirildi (6).

Bruselloz tani kriterleri olarak; hastalik ile
uyumlu klinik bulgularin yani sira; Rose Bengal
pozitifligi ve/veya Wright agliitinasyon titresinin
1/160 titre veya iizerinde saptanmasi veya kiiltiirde
Brucella spp. tiremis olmasi anlamli olarak kabul
edildi. Kan kiiltiirleri, otomatik kan kiiltiir cihazi
BACTEC  (Becton  Dickinson Diagnostic
Instruments, Sparks, MD) ile calisildi. Uremesi olan
hastalardan antibiyogram caligildi. Tedavide 8 yasin
altindaki ¢ocuklara trimetoprim-siilfometoksazol,
rifampisin  ve/veya gentamisin kombinasyonu
uygulandi. Sekiz yasindan biiylik c¢ocuklara
doksisiklin,  rifampisin  ve/veya  gentamisin
kombinasyonu verildi. Bagvuru sikayetlerinde ates,
belirgin kas/eklem agrisi ve artriti olan hastalara ii¢li
tedavi, bagvuruda sikayeti olmayan veya
kardeslerine bruselloz tanist konuldugu igin
insidental olarak bruselloz saptanan hastalara
standart ikili tedavi verildi.

Etik kurul onayr Adana Sehir Egitim ve
Arastirma Hastanesi Klinik Aragtirmalar Etik
Kurulu'nun 14.07.2021 tarihli toplantisinda alind
(Karar no:1493). Calisma Helsinki Deklerasyonu
Prensipleri’ne uygun olarak yapildi.

Istatiksel Analiz

Olgularin; cinsiyet, yas, memleket, basvuru
sikayetleri, ¢ig siit ve ¢ig siitten yapilan {irlin yeme
Oykiist, fizik muayene bulgulari, laboratuvar
bulgular1 (tam kan sayimi, karaciger fonksiyon
testleri, C-reaktif protein (CRP) ve eritrosit
sedimentasyon hizt (ESR) ve mikrobiyolojik
tetkikleri) uygulanan tedavi ve tedavi yanitlar1 SPSS

istatistik programinda kaydedilerek
degerlendirmeye alindi. SPSS 23.0 versiyonu
kullanildi. Calismada yer alan parametrelerin normal
dagilim  gosterip  gostermedigini  belirlemede
Kolmogorov-Smirnov testi kullamildi. Kategorik
Olciimler art1 ve yiizde olarak, stirekli dl¢timler ise
ortalama sapma ve minimum-maksimum olarak
ozetlendi.

Bulgular

Hastalarin demografik ozelliklerine
bakildiginda; %48.9’1 erkek, %S51.1’t kizdi.
Hastalarin yas ortalamasi 9.96 + 4.26, ortanca yas
9.5 idi. Hastalarin %57.4’ii Adana’da, %48.9’u ise
kirsalda yasiyordu. Hastalarin 37 (%78.7)’sinde ¢ig
stit veya siit iirtinii kullanim 6ykiisii vardi. Hastalarin
%51.1’inin  ailesi  hayvancilikla  ugrasiyordu.
%44.7’sinde ise hanede benzer hastalik Gykiisii
mevcuttu (Tablo 1).

Tablo 1. Olgularin demografik 6zellikleri (n=47)

- n (%) /
Ozellikler Ortalama + SS
Cinsiyet

Kiz 24 (%51.1)

Erkek 23 (%48.9)
Bagvuru yasi* 9.96 +4.26
(Min - Maks) (1.3-17.5)
Memleket

Adana 27 (%57.4)

Adana Dig1 20 (%42.6)
Kirsalda yagam 23 (%48.9)
Hayvancilikla ugras 24 (%51.1)

Cig siit veya gig siitten 37 (%78.7)
yapilan {iriin yeme oykiisii
Ailede benzer hastalik 21 (%44.7)

*Degerler ortalama =+ standart sapma olarak verilmistir. SS:
Standart sapma, Min: Minimum, Maks: Maksimum

Bagvuru sikayetlerine bakildiginda; en sik
bagvuru sikayetleri ates, kas-eklem agrisi ve
halsizlikti (Tablo 2). Hastalarda karin agrisi, kilo
kayb1 veya bas agrist daha az sikliktaydi. Hastalarin
%6.4’1inde ise hi¢ sikayet yoktu. Ortalama semptom
stiresi 15 (2-150) giin olarak saptandi.

Tablo 2. Olgularin bagvuru sikayetleri (n=47)

R n (%) /
Ozellikler Ortalémz)l =SS
Ates 22 (%46.8)
Kas ve eklem agrist 20 (%42.6)
Halsizlik 15 (%31.9)
Kilo kayb1 4 (%8.5)
Karin agrisi 1 (%2.1)
Bas agrist 1(%2.1)
Diger (Kusma, istahsizlik..) 4 (%8.5)
Sikayeti yok 3 (%6.4)
o gl g7
(2-150)

(Min - Maks)

*Degerler ortalama =+ standart sapma olarak verilmistir. SS:
Standart sapma, Min: Minimum, Maks: Maksimum
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Hastalarin ~ bagvuru  fizik  muayenelerine
bakildiginda ise; en sik goriilen hastalarin fizik
muayenelerinin normal olusuydu (%78.7). Kas ve
eklem agris1 olan ¢ogu hastanin aktif artriti yoktu,
artriti olan hastalarin orani %10.6 idi. En sik tutulan
eklem dizdi (%6.4). En sik saptanan anormal fizik
muayene bulgusu atesti (%12.8). Hastalarimizda
patolojik boyutlarda lenfadenopati veya
hepatosplenomegali yoktu. Santral sinir sistemi
tutulumu olan hi¢ hastamiz yoktu (Tablo 3).

Tablo 3. Olgularim bagvuru fizik muayene bulgular

(n=47)
Ozellikler n (%)
Fizik muayene dogal 37 (%78.7)
Ates 6 (%12.8)
Artrit 5 (%10.6)
Lenfadenopati 0 (%0)
Hepatosplenomegali 0 (%0)
Santral sinir sistemi tutulumu 0 (%0)
Artritte en sik tutulan eklem
Diz 3 (%6.4)
Sakroiliak/Kalga 2 (%4.3)
Hicbir hastada oOncesinde herhangi  bir
hematolojik hastalik Oykiisii  yoktu. Hastalarin

%57.4%Unde en az bir seride hematolojik tutulum
gozlendi. Hastalarda en yaygin saptanan hemogram
bulgusu, c¢ocuklukta belirlenen referans degerlere
gore anemiydi (n=22, %46.8). Daha az siklikla bunu

l6kopeni ve trombositopeni izledi (%8.5). Bisitopeni
¢ (%6.4), pansitopeni ise bir hastada gozlendi
(%2.1). Ug hastada 16kositoz (%6.4) ve iki hastada
ise trombositoz vardi (%4.3) (Tablo 4). Tedavi
Oncesi 10kosit, hemoglobin, hematokrit, trombosit,
ESR, CRP, AST ve ALT degerlerinin ortalama ve
ortanca degerleri Tablo 5°te gosterildi. Brucella
Wright Agliitinasyon testlerine bakildiginda; her
hastanin titresi 1/160 ve lizerinde idi. Yine tiim
hastalarin Rose Bengal testleri pozitifti. Hastanede
yatirilarak izlenen 10 hastanin 9’unda kan kiiltiirti
alimmuig; 7’sinde lireme olmustu (%14.8). Bunlardan
6 tanesinde B. Melitensis iiremesi oldu (%12.8).
Santral sinir sistemi tutulumu olan hastamiz
olmadigi i¢in ise BOS kiiltiirii alinan hastamiz yoktu
(Tablo 6).

Tablo 4. Olgularin Laboratuvar Bulgular

(Yiizdeleri) (n=47)
Hematolojik Ozellikler n (%)
Hematolojik tutulum orani 27 (%57.4)
Anemi 22 (%46.8)
Lokopeni 4 (%8.5)
Trombositopeni 4 (%8.5)
Lokositoz 3 (%6.4)
Bisitopeni 3 (%6.4)
Trombositoz 2 (%4.3)
Pansitopeni 1 (9%2.1)

Tablo 5. Olgularin Laboratuvar Bulgular1 (Ortalama, Minimum ve Maksimum Degerleri) (n=47)

Ozellikler Ortalama + SS Minimum Maksimum
Lokosit (mm?3) 6942 + 2316 2200 15.600
Hemoglobin (g/dL) 120+1.34 8.3 15.8
Hematokrit (%) 35.0+£3.6 255 43.7
Trombosit (mm?3) 279.170 + 98.413 73.000 523.000
CRP (mg/dL) 13.4+23.3 0.3 150.7
ESR (mm/saat) 15.0+14.3 2 73
AST (IU/mL) 45.1+25.0 14 125
ALT (IU/mL) 37.0+29.1 6 141

Degerler ortalama =+ standart sapma (SS) olarak verilmistir. CRP: C-reaktif protein, ESR: Eritrosit sedimentasyon hizi, AST: Aspartat

aminotransferaz, ALT: Alanin aminotransferaz

Tedavi durumlarina baktigimizda; olgularin
11’ine  (%23.4) trimetoprim-siilfametoksazol,
rifampisin ~ ve  gentamisin; 5’ine  (%10.6)

trimetoprim-siilfametoksazol ve rifampisin; 6’sina
(%12.8) doksisiklin ve rifampisin, 25’ine ise
(%53.2) doksisiklin, rifampisin ve gentamisin
tedavileri verildi. Tedavi siiresi en az 6 haftaya
tamamlandi, sikayetlerinde tam diizelme olmayan 9
hastanin tedavisi 3 aya wuzatildi. Bu hastalar
genellikle osteoartikiiler tutulumu olan hastalardi.
Hastalarda ilaca bagli herhangi bir yan etki veya
mortalite gézlenmedi. Sadece bir hastada relaps
goriildii (Tablo 7).

106

Tartisma

Ulkemizde ve tiim diinyada yaygin olarak
goriilen ve halen eradike edilemeyen bruselloz
insanlara enfekte ke¢i ve koyun gibi hayvanlarin
viicut sivilartyla temasi, pastorize olmayan siit veya
stit Urlinlerinin tiiketilmesi ve enfekte damlaciklarin
inhalasyonu ile bulasabilen zoonotik bir hastaliktir
(1). Diinyada her y1l yaklasik 500 bin yeni bruselloz
vakas1 gelismekte ve yaklasik 2.4 milyon insanin
risk altinda oldugu tahmin edilmektedir. Yapilan
caligmalarda iilkemizdeki insidans1 %1.3 ile %26.7
arasinda bulunmustur (7). Enfeksiyon Tiirkiye nin
ozellikle gliney ve dogu bolgelerinde endemik
olarak goriilmektedir. Bunun en oOnemli nedeni
pastdrize olmayan siit veya siit lirlinleri ile beslenme
ve hayvanciligin yaygin olmasidir. 148 olguluk bir
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seride %64.1 oraninda ¢ig siit veya siit iriini ile
bulas saptanmisken (8), Ozcanaslan ve ark. (9)’nin
yaptigi calismada ise bulag oram1  %92.3
bulunmustur. Bizim olgularimizin %78.7’sinde ¢ig
stit ve siit iiriin tiiketim 6ykiisii mevcuttu, %48.9’u
kirsalda yasiyor, hastalarin yarisindan fazlasi
hayvancilikla ugrasiyordu (%51.1). Hastalarin
%44.7’sinin  ailesinde de bruselloz hikayesi
mevcuttu. En sik bulas yolunun gida kaynakli olmasi
ve aile bireylerinin ortak gida tiiketimi nedeniyle
ailede bruselloz dykiisii bulunmasi bir risk faktori
olarak kabul edilmektedir (10). Bu nedenle,
brusellozlu vaka tespit edildiginde aile taramasi
yapilmasi olduk¢a onemlidir. Literatiirde ortalama
yas 5-11 yil arasinda, cinsiyet ise erkek lehine
raporlanmigtir (11, 12). Bizim hastalarimizda
erkek:kiz orani ¢ok benzer olmakla birlikte, ortalama
yas 9.96 idi.

Tablo 6. Olgularin mikrobiyolojik bulgular1 (n=47)
Ozellikler n (%)

AST ve ALT yiiksekligi 11 (%23.4)
Brucella agglutinasyon testi
1/160 4 (%8.5)
1/320 5 (%10.6)
1/640 10 (%21.3)
1/1280 22 (%46.8)
1/2560 3 (%6.4)
1/5120 1(%2.1)
1/10.240 2 (%4.3)
Kan kiiltiirii alinma orani 9 (%19.1)
BOS kiiltiirii alinma orani 0 (%0)
Kan kiiltiir pozitifligi 7 (%14.8)
Kan kiiltiiriinde iireyen etken
Brucella Melitensis 6 (%12.8)
Staphylococcus hominis. 1(%2.1)

AST: Aspartat aminotransferaz, ALT: Alanin aminotransferaz,
BOS: Beyin omurilik s1visi

Bruselloz 6zgiin olmayan ve bagka hastaliklarla
karigabilen, farkli semptom ve bulgularla ortaya
cikabilmektedir. En sik yakinmalar ates, artralji ve
terlemedir (13). Diger iliskili semptomlar arasinda
karin agrisi, bas agrisi, ishal, kilo kaybi, dokiintii,
gece terlemeleri, halsizlik/yorgunluk ve kusma yer
almaktadir. Calismamizda en sik  bagvuru
sikayetleri; ates, halsizlik ve kas/eklem agrilari idi.
Yine brusellozda c¢ogu sistem veya organa ait
tutulumlar ve komplikasyonlar goriilebilmektedir.
Klinik bulgulardaki degiskenlige ragmen birgok
hastada goriilen fizik muayene bulgulari; ates,
artrit/artralji ve hepatosplenomegalidir.
Bakteriyemili vakalarda hepatomegali,
splenomegali ve lenfadenopatiye sik rastlanir (1).
Bizim hastalarimizda kiiltiir pozitifligi olanlarda
dahi patolojik boyutlarda lenfadenopati veya
hepatosplenomegali yoktu. Fakat retikiiloendotelyal
tutuluma bagh olarak bazi hastalarimizda ALT ve
AST degerleri yliksekti (%23.4).

Brusellozda elde edilen rutin laboratuvar
sonuclart  nonspesifiktir, tan1 koydurmaz ve
hematolojik degisiklikler genelde tedavi
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gerektirmez. Cocukluk ¢agi brusellozunda anemi,
trombositopeni, 16kositoz, 16kopeni ve pansitopeni
seklinde hematolojik bozukluklar gériilebilmektedir
(14). ESR, CRP, AST ve ALT degerleri de tanida

kullanilan spesifik olmayan laboratuvar
testlerindendir. Bruselloz olgularinda akut faz
reaktanlar1  genellikle hafif diizeyde artis

gostermektedir. Bizim hastalarimizin %57.4’iinde
en az bir seride hematolojik anormallik g6zlendi.
Bununla birlikte, kanama veya pihtilagsma bozuklugu
gibi ciddi hematolojik ~ komplikasyonlara
rastlanmadi. Brusellozda hafif anemi ve l6kopeni
yaygin iken, trombositopeni ve bisitopeni daha nadir
gozlenir. Pansitopeni ise ¢ocuklarda ¢ok az goriiliir.
Cin'de bruselloz tanili 590 c¢ocuk hastanin dahil
edildigi bir ¢aligmada hastalarin %45.3'tinde anemi,
%19.9'unda trombositopeni, %9.3"linde 16kopeni ve
%15.4'inde 16kositoz saptanmistir (15). Ulkemizde
Tanir ve ark. (16)’nin yaptigi calismada ise,
bruselloz tanis1 konulan 90 hastanin %26.7'sinde
anemi, %10 unda 16kopeni, %5.6'sinda trombositoz
ve %3.3’linde trombositopeni oldugu bildirilmistir.
Bizim hastalarimizda da en sik anemi (%46.8)
gozlenirken, 16kopeni ve trombositopeni daha
nadirdi (%8.5).

Tablo 7. Olgulara uygulanan tedaviler, siiresi ve
prognozlari (n=47)
Ozellikler
Uygulanan Tedavi
Dox + Rif + Genta
TMP-SMX + Rif + Genta

n (%)

25 (%53.2)
11 (%23.4)

Dox + Rif 6 (%12.8)

TMP-SMX + Rif 5 (%10.6)
Tedavi Siiresi

6 hafta 38 (%80.9)

3ay 9 (%19.1)
Yan etki 0 (%0)
Hastaneye yatis 10 (%21.3)
Relaps 1(%2.1)
Prognoz

Yasiyor 47 (%100)

Mortalite 0 (%0)

Dox: Doksisiklin, Rif: Rifampisin, Genta: Gentamisin, TMP-
SMX: Trimetoprim-siilfametoksazol

Brusellozda tani, uyumlu klinigin yani sira,
serolojik test pozitifligi ve/veya Kkiiltiirde etkenin
iiretilmesi ile konulmaktadir. Kiiltiirde tiretilmesi her
zaman miimkiin olmadigindan tamida siklikla
serolojik testler kullanilmaktadir. Bu amagla ELISA,
tip ve lam agliitinasyon testi kullanilmaktadir.
Ulkemizde en sik tiip agliitinasyon testi
yapilmaktadir (17). Aktif enfeksiyon bulunan
hastalarda 1/160 ve iizerindeki titreler pozitif olarak
kabul edilmektedir. Caligmamizda  serolojik
testlerden Rose Bengal ve Wright agliitinasyon
testleri kullanilmig ve pozitiflik oranlar1 ikisinde de
%100 olarak bulunmustur. Antikor titreleri 1/160 -
1/10.240 arasinda degismekteydi. Bu oranlar
literatiire gore olduk¢a yiiksekti (11,18). Tanida
altin standart etkenin kan, kemik iligi, beyin
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omurilik  swvist  veya doku  kiiltiirlerinde
iretilmesidir. Pourakbari ve ark. (19)’nin yaptig
caligmada brusellozlu ¢ocuklarda etkenin kan
kiiltiirtinde iiretilme oran1 %30 iken, kemik iliginde
iretilme orant %31 idi. Caligmamizda kan
kiiltirtinde anlamli tireme oran1 %12.8 olarak
saptandi. Bunun diger c¢alismalara gore az olma
nedeni; hastalarin ¢ogunun ayaktan izlenmesi,
sadece yatarak takip edilen hastalardan kan kiiltiirii
alinmast olarak diisiiniilmistiir (Hastaneye yatis
orant: %21.3). Aymi zamanda bruselloz siiphesi
olgular oldugunda, bakterinin uzun siirede kiiltiirde
iiretilebilmesi nedeniyle, bu hastalarin kiiltiirlerinin
uzun eckimde kalmasi igin laboratuvara haber
verilebilecegi, bu durumda iireme oranlarinin daha
fazla olabilecegi diisiiniildii (8).

Cocuk hastalarda bruselloz tedavisi yasa ve
tutulan organ veya sisteme gore belirlenmektedir. B.
melitensis hiicre igine yerlestiginden dolayr hiicre
icine gecebilen antibiyotikler kullanilmalidir. Tekli
tedavi relaps gelisebilme ihtimali nedeniyle tercih
edilmez (12). Uzun siireli ve kombine verilen
tedavinin prognozu olumlu etkiledigi ve relapslari
onledigi bilinmektedir. Cocuklarda yapilan bir
calismada kiir oraninin alt1 haftalik tedavi ile %89.1,
sekiz haftalik tedavi ile %95.5 oldugu bildirilmistir
(20). Calismamizda sadece bir hastada relaps
saptandi. Bunun nedeninin ise hastanin ilaglarini
diizgiin kullanmamas1 ve maruziyetin devam etmesi
olarak diigiiniildii. Caligmamizda tiim hastalara en az
6 hafta siire ile kombine antibiyotik rejimleri verildi.
Sikayetlerinde tam diizelme olmayan 9 hastanin
tedavisi 3 aya uzatildi, bu hastalar osteoartikiiler
tutulumu olan hastalardi.

Hayvan vakalarimin azaltilmasina yonelik
kontrol ve eliminasyon programlar yiiriitillmektedir.
Halk Sagligi Genel Midirliigi’niin  onerileri
neticesinde hastaliktan korunmak i¢in kaynag belli
olmayan hayvansal iiriinler tiilketilmemeli, pastorize
edilmis veya iyice kaynatilmis siitten yapilan {irlinler
tercih edilmelidir. Sik sik diisiik ve 6lii dogum yapan
hayvanlar hemen bir veteriner hekime muayene
ettirilmeli, atik yavrulara, yavru zarlarina ¢iplak elle
dokunulmamalidir. Hayvanlarin atiklar1 ve bu
atiklarin temas ettigi yemler etrafa bulastirilmadan,
sizdirmaz posetler iginde gémiilmeli, ahirda hasta
hayvan varsa ve bu hayvanlarla temas halinde
olanlarda ates, halsizlik, kas agrisi, istahsizlik ve kilo
kayb1 gibi belirtiler goriiliirse, mutlaka bir saglik
kurulugsuna bagvurulmahdir. Hayvanlar mutlaka
bruselloza kars1 asilatilmalidir (21).

Sonug¢ olarak, iilkemiz bruselloz agisindan
endemik bir bolgedir. Erken tani ve tedavi 6nemlidir.
Klinik bulgulariin ozgiil olmamasi,
komplikasyonlarinin fazla olmasi ve genis kitleleri
etkileyebilmesi nedeniyle halen {ilkemizde 6nemli
bir saglik sorunu olmaya devam etmektedir.
Hematolojik anormalliklerin de goriilebilmesi
nedeniyle endemik bolgede yasayan hastalarda
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sitopeninin ayirici tanisinda bruselloz mutlaka akilda
tutulmalidir.

Etik Kurul Onayr: Calisma icin etik kurul onay1
Adana Sehir Egitim ve Arastirma Hastanesi Klinik
Arastirmalar Etik Kurulu’ nun 14.07.2021 tarihli
toplantisinda alinmistir (Karar no:1493).
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Anti-Angiogenic and Oxidant Effects of Monosodium Glutamate
at Different Concentrations in Chorioallantoic Membrane Model

Farkl Konsantrasyonlardaki Monosodyum Glutamatin Koryoallantoik
Membran Modelinde Anti-Anjiyojenik ve Oksidan Etkileri
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Oz

Monosodyum glutamat (MSG), lezzet artirici bir gida katki
maddesidir. Islenmis gida tiiketimindeki yiikselise bagh olarak
MSG maruziyeti her gegen giin artmaktadir. MSG maruziyeti
cesitli doku ve organlara zarar vermektedir. Bu ¢alismanin amact,
MSG'nin anjiyogenez ve oksidan-antioksidan dengesi tizerindeki
etkilerini arastirmaktir. Ug farkli konsantrasyonda MSG (10 M,
105 M ve 10 M), kontrol ve bevasizumab (10 M) hazirlanip,
embriyolarin korioallantoik membranma (CAM) yerlestirildi.
Deneyden o6nce ve sonra tavuk yumurtalarindan sivi alindi.
Yumurta kabugu {izerinde agilan pencereden anjiyogenez
arastir1ldi. Kontrol ve 10°® M MSG grubunda (ortalama skor: 0.3)
anjiyogenez normal bulundu. Anti-anjiyojenik etkilerin, 10° M
MSG grubunda (ortalama puan: 0.5) ve 10* M MSG grubunda
(ortalama puan: 0.7) orta diizeyde ve bevasizumab grubunda
(ortalama puan: 1.1) giiglii oldugu tespit edildi. Sonuglarimiza
gore MSG daha yiiksek dozlarda antianjiyogenik ozellikler
gostermektedir. Aragtirmamizin sonuglarina gore MSG'nin CAM
modelinde anjiyogenezi doza bagimli bir sekilde inhibe ettigi ve
oksidan-antioksidan dengesini bozarak oksidatif hasarda artiga
neden olabilecegi goriilmektedir. MSG'nin CAM modelinde
anjiyogenez ve oksidan-antioksidan denge tizerindeki etkilerine
iliskin literatiirde daha Once yapilmig bir ¢alisma tespit
edilemedigi i¢in aragtirma sonuglarimizin literatiirdeki 6nemli bir
eksikligi giderecegini diisiinmekteyiz.

Anahtar Kelimeler: Anjiyogenez, Koryoallantoik Membran
Modeli, Monosodyum Glutamat, Oksidatif Stres

Abstract

Monosodium glutamate (MSG) is a flavor-enhancing food additive.
MSG exposure is rising day by day because of the high commercial
food consumption. MSG exposure causes damage to various tissues
and organs. The aim of this study is to investigate the effects of MSG
on angiogenesis and oxidant-antioxidant balance. Three different
concentrations of MSG (10 M, 10° M, and 10 M), control, and
the bevacizumab (10° M) were prepared and placed on the
chorioallantoic membrane (CAM) of the embryos. Albumen was
taken from the embryos before and after the experiment.
Angiogenesis was investigated through the window that was opened
on the eggshell. Angiogenesis was found to be normal in the control
and 10 M MSG group (average score: 0.3). Anti-angiogenic effects
were moderate in the 10° M MSG group (average score: 0.5) and in
the 10* M MSG group (average score: 0.7), and strong in the
bevacizumab group (average score: 1.1). According to our results,
MSG shows anti-angiogenic properties in higher doses. MSG
increased oxidative stress. According to the results of our research,
it is seen that MSG inhibits angiogenesis in a dose-dependent
manner in the CAM model and may cause an increase in oxidative
damage by disrupting the oxidant-antioxidant balance. Since no
previous study has been found in the literature regarding the effects
of MSG on angiogenesis and oxidant-antioxidant balance in the
CAM model, we think our results will fill an important gap in the
literature.

Keywords: Angiogenesis, Chorioallantoic Membrane Model,
Monosodium Glutamate, Oxidative Stress

Introduction

Monosodium glutamate (MSG), known with the
international code E621, is a flavor-enhancing food
additive frequently added to processed foods and
ready meals as a flavor enhancer. Among the food
and ready meals where MSG can be added as a
flavor-enhancing food additive, mainly hamburgers,
chips, salami, sausage, crackers, French fries, fish,
grills, ready-made meatballs, and raw meatballs,
instant soups, broth tablets, chicken broth tablets,
canned food, frozen appetizers, sausage can be
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counted (1,2). The effects of MSG, which is widely
used worldwide, on human health are being
investigated as an essential question. Various
experimental studies have shown that MSG
exposure can cause damage to various tissues and
organs, especially the brain and nerve tissue (3,4).
However, the mechanism by which the harmful
effects of MSG occur has not been fully elucidated.
It is thought that MSG can cause these harmful
effects by increasing oxidative stress and inhibiting
angiogenesis that causes cell and tissue damage and
delaying the healing of the damage (5-7).

The chick embryo chorioallantoic membrane
(CAM) is an extra-embryonic membrane that
mediates gas transfer between the embryo and the
air. The mesodermal layers of the allantois and
chorion fuse and form the CAM. It has an extensive
vascularization which is easy to access. Therefore,
the CAM is commonly used to investigate
angiogenesis, especially to evaluate the efficacy and
mechanisms of molecules for angiogenic and anti-
angiogenic effects (8,9).



Mugla Sitki Kogman Universitesi Tip Dergisi 2023;10(2):110-114

Medical Journal of Mugla Sitki Kocman University 2023;10(2):110-114

Do0i:10.47572/muskutd.1137215

Orijinal Makale/Original Article
Sozen et al.

In this study, it was aimed to show the changes
in oxidative stress and angiogenesis inhibition,
which may be possible mechanisms in the damage
caused by MSG exposure, on an experimental CAM
model.

Material and Method

The CAM model does not require ethics
committee approval, and the document stating this
was nevertheless obtained from Akdeniz University
Animal Ethics Committee.

Ross 308 genus fertilized chickens’ eggs were
used. Embryos were placed at 37.5°C and 60%
relative humidity. 6 days after the incubation 5 mL
of albumen was aspirated with a syringe and used to
evaluate oxidative stress markers, and the eggshell
was removed on the opposite side. Normal embryo
development was evaluated (Figure 1A) through the
aperture, and malformed or dead embryos were
excluded. Embryos were divided into five groups, 10
for each group. Each group consisted of ten
chorioallantoic membrane models, which were
applied as given below, respectively. Negative
Control; Contains only agar. MSG 10* M; Agar
containing 104 M monosodium glutamate (MSG).
MSG 10°%; Agar containing 10° M MSG. MSG 10
M; Agar containing 10® M MSG. Bevacizumab;
Agar containing 10 M Bevacizumab. Doses were
determined based on previous studies (10). Pellets
were placed on the CAM. The aperture was covered
with stretch film, and embryos were put into an
incubator for 2 days. On the eighth day of
incubation, the vascular densities were evaluated.
After that, 5 ml of albumen was taken to assess
oxidative stress markers.

Angiogenesis Scoring

Vascular development and the effects of the
pellets on capillary density were evaluated and
photographed and then scored as described. If the
score was 0, then there is no effect, this means
normal embryo formation and no change with
respect to surrounding capillaries. If the score was
0.5, then there is a weak effect and this means no
capillary-free areas and decreased capillary density
but not more than the pellet. If the score was 1, then
there is a moderate effect and this means the small
capillary-free area or capillary density decreased in
a specific area, and effects are not bigger than twice
the pellet size. If the score was 2, then there is a
strong effect, and this means a capillary-free area
around the pellet at least twice the pellet size. Ten
embryos were used for each group, and pellets just
containing agar were used as a negative control
group. A developed mean scoring system was used
to evaluate the active ingredients used on the CAM.
The following formula was wused for the
determination of the average score:
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Average score= [number of embryos (score 2) X
2+ number of embryos (score 1)]/ total humber of
embryos (score 0, 1, 2).

According to the average score, the obtained
values were expressed as follows: Normal
development or no anti-angiogenic activity: score <
0.5, Mild or moderate anti-angiogenic property:
score 0.5-1, and Marked or powerful anti-angiogenic
property: score>1 (10).

Biochemical Analysis

Total antioxidant status (TAS) and total oxidant
status (TOS) levels were measured colorimetrically
using a commercial kit (Mega Tip Inc. Gaziantep,
Turkey) (6). The oxidative stress index (OSI) was
calculated with the TOS/TAS formula (7). The Erel
method in the literature formed the basis of oxidant
and antioxidant measurements (6,7).

Statistical Analysis

The angiogenesis scores were compared with an
average score system described in previous studies.
The raw values were presented as the mean =+
standard deviation (SD). Oxidative stress markers
were compared by the one-way analysis of variance
(ANOVA) test. For post-hoc comparing, the groups,
Tukey and Duncan’s tests were used. A p of less than
0.05 was determined as statistically significant.

Results

The number of embryos were shown according
to the degree of anti-angiogenesis on the CAM
(Table 1). In the control (drug-free pellet) group,
normal vessel development formation was detected
on all CAMs (Figure 1B). Although a weak anti-
angiogenic effect was detected on some CAMs in the
10® M MSG group, vascular development was
normal in general (Figure 1C), and MSG did not
show any significant anti-angiogenic effect
according to the mean score (Table 1). A moderate
anti-angiogenic effect on 5 CAMs (50%) was
detected in the 10° M MSG group (Figure 1D),
while a moderate anti-angiogenic effect on 3 (30%)
CAMs in the 104 M MSG group and a strong anti-
angiogenic effect on 2 (20%) CAMs in the 10* M
MSG group (Figure 1E) anti-angiogenic effect was
detected. When evaluated according to the mean
score, angiogenesis was found to be mild to
moderately affected in the 10° M MSG group
(average score: 0.5) and in the 10* M MSG group
(average score: 0.7) (Table 1). In the positive control
group, the mean score was 1.1, and as expected,
bevacizumab strongly suppressed angiogenesis
(Figure 1F). ANOVA analyses of TAS, TOS, and
OSI values in MSG-exposed groups were given in
Figures 2, 3, and 4.
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Table 1. Anti-angiogenic scoring of MSG and Bevacizumab at different doses

Score 0 0.5 1 2 Average score**
Control group 10 0 0 0 0

*MSG 10*M n(10) 3 2 3 2 0.7

MSG 10°M n(10) 2 3 5 0 0.5

MSG 105M n(10) 4 3 3 0 0.3
Bevacizumab 10*M n(10) 0 2 5 3 1.1

*MSG: Monosodium glutamate. ** Score < 0.5: Normal development or no anti-angiogenic activity. Score 0.5-1: Mild or moderate anti-
angiogenic property. Score>1: Marked or powerful anti-angiogenic property.

Figure 1. A: Normal development of chick embryo (black arrow shows the normal main vessel formation) with
normal capillary vessel (dashed arrows) formation. B: Drug-free pellet with a non-disrupted main vessel (black
arrow) and normal capillary formation (dashed arrow). C: Unaffected main vessel (black arrow) and capillary
(dashed arrow) formation on pellet-applied CAM treated with 10°° M MSG concentration. D: Unaffected main
vessel (black arrow) growth with disrupted capillary (dashed arrow) formation on pellet-applied CAM treated with
10° M MSG concentration (weak anti-angiogenic effect). E: Marked decreased vascularity (black arrow) with
decreased capillary density on pellet-applied CAM treated with 10* M MSG concentration (marked anti-
angiogenic effect). F: Marked disruption on the main vessel (black arrow) formation with a marked decrement of
capillary density (dashed arrow) on pellet-applied CAM treated with 10 M bevacizumab concentration (marked
anti-angiogenic effect).

Discussion increase mucus secretion in various ways and
stimulate angiogenesis by increasing vascular

MSG can be added as a flavor-enhancing food endothelial growth factor (VEGF) (11,12). On the
additive, mainly to hamburgers, chips, salami, contrary, in another study investigating the effects of
sausage, crackers, French fries, fish, grills, etc. It is MSG on the endometrium, it was suggested that
widely used around the world and exposure is rising MSG has a toxic effect on the endometrium by
day by day. MSG exposure causes damage to various suppressing VEGF release (13). In another study
organs and tissues (1,2). There is not enough investigating the effects of MSG on mouse
research on MSG's anti-angiogenic and oxidant- mesenchymal stem cells, it was determined that
antioxidant balance in the CAM model. MSG did not cause cytotoxicity. In this study, which
According to our results, MSG shows anti- experimentally investigated the toxic effects, the
angiogenic properties in higher doses. These effects of MSG on leptin stimulating angiogenesis
findings are among the first results presenting the were investigated and it was claimed that no effect
anti-angiogenic effects of MSG in different doses. was observed at the doses used in the experiment
Moreover, our results show that MSG (14). In a study that investigates neonatal
experimentally increased oxidative stress in each excitotoxicity, the findings support VEGF-mediated
dose. signaling taking the role in excitotoxicity triggered
There are conflicting results about the effects of by neonatal MSG treatment. Investigators found fast
MSG on angiogenesis, especially in studies on incremental immunoreactivity levels to VEGF-A
enteropathy, it has been claimed that MSG has protein in both the cerebral motor cortex and
beneficial effects on ulcerated or damaged tissues. It hippocampus following the administration of MSG
has been explained that these curative effects (15). We did not evaluate VEGF levels, but we
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identified the direct effects of MSG on capillaries in
the CAM model. Depending on our findings, MSG
shows different effects according to dosage. There
was an anti-angiogenetic effect at high doses, while
there was no effect at low doses. The contradictory
results presented in different studies in the literature
may be due to this dose-related effect.

If the increase in oxidative stress cannot be
balanced by the antioxidant system in the cell, then
oxidative damage occurs. Various harmful effects
such as degradation of DNA structure, lipid
peroxidation, deterioration and destruction of
protein structure, destruction of membranes as a
result of damage to proteins and lipids of membrane
structures, and deterioration of enzyme structures
occur in the cell with the effect of oxidative damage
(16-20). Nowadays, researchers have gained
importance to show the role of free radicals in human
diseases. The harmful effects of free radicals have
been shown to play a role in the formation
mechanisms of diseases such as cancer, heart
diseases, diabetes mellitus, and many vascular
pathologies (21-27).

According to the results of our research, it is seen
that MSG inhibits angiogenesis in a dose-dependent
manner in the CAM model and may cause an
increase in oxidative damage by disrupting the
oxidant-antioxidant balance. There is not enough
data in the literature on the subject. We think that
will make an essential contribution to the literature
with the data obtained from this study. If the oxidant
and angiogenesis inhibitory effects of MSG are
demonstrated by new studies, various suggestions,
such as limiting the use of MSG or adding
antioxidants to products using MSG may come to the
fore.

Total Antioxidant Status
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Figure 2. Significant difference compared to the
control group. All the experimental groups differ
significantly from the control group (p<0.001). The
10* M MSG, 10° M MSG, and 10® M MSG groups
did not differ significantly (p>0.05).
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Figure 3. Slgnlflcant difference compared to the
control group. # = Significant difference compared
to the 10% M MSG group. All the experimental
groups differ significantly from the control group
(p<0.001). When the 10* M MSG group was
compared with the 10° M MSG and 10°¢ M MSG
groups, there were significant differences between
both groups (0.03, <0.001, respectively). 10° M
MSG and 10 M MSG groups did not differ
significantly (p>0.05).

Oxidative Stress Index
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Figure 4. Significant difference compared to the
control group. All the experimental groups differ
significantly from the control group (p<0.001). The
10 M MSG, 10°° M MSG, and 10 M MSG groups
did not differ significantly (p>0.05).

In conclusion, according to the detailed results of
our research, it has been shown that MSG causes an
increase in TOS and OSI values, a decrease in TAS,
an increase in oxidative damage, and inhibits
angiogenesis in a dose-dependent manner. Limiting
the use of MSG may be an important measure to
protect the health of living organisms.

Ethics Committee Approval: Ethics committee
approval was obtained from ASM Hospital Ethics
Committee (ASM-EK-21/160) for the study.

References

1. Chakraborty SP. Patho-physiological and toxicological
aspects of monosodium glutamate. Toxicol Mech Methods.
2019;29(6):389-96.



Mugla Sitki Kogman Universitesi Tip Dergisi 2023;10(2):110-114

Medical Journal of Mugla Sitki Kocman University 2023;10(2):110-114
Do0i:10.47572/muskutd.1137215

Orijinal Makale/Original Article
Sozen et al.

2.

10.

11.

12.

13.

14.

Vorhees CV. A test of dietary monosodium glutamate
developmental neurotoxicity in rats: a reappraisal. Ann Nutr
Metab. 2018;73(5):36-42.

Olney JW. Brain lesions, obesity, and other disturbances in
mice treated with monosodium glutamate. Science.
1969;164(3880):719-21.

Hajihasani MM, Soheili V, Zirak MR, et al. Natural products
as safeguards against monosodium glutamate-induced
toxicity. Iran J Basic Med Sci. 2020;23(4):416-30.

Giiltekin F, Naziroglu M, Savag HB, et al. Calorie restriction
protects against apoptosis, mitochondrial oxidative stress and
increased calcium signaling through inhibition of TRPV1
channel in the hippocampus and dorsal root ganglion of rats.
Metab Brain Dis. 2018;33(5):1761-74.

Temelli B, Yetkin Ay Z, Savag HB, et al. Circulation levels
of acute phase proteins pentraxin 3 and serum amyloid A in
atherosclerosis have correlations with periodontal inflamed
surface area. J Appl Oral Sci. 2018;26:620170322.

Savran M, Ozmen O, Erzurumlu Y, et al. The impact of
prophylactic lacosamide on Ips-induced neuroinflammation
in aged rats. Inflammation. 2019;42(5):1913-24.

Ribatti D. Chicken chorioallantoic membrane angiogenesis
model. Methods Mol Biol. 2012;843:47-57.

Ribatti D. The chick embryo chorioallantoic membrane
(CAM) assay. Reprod Toxicol. 2017;70:97-101.

Yavuz C, Caliskan A, Karahan O, et al. Investigation of the
antiangiogenic behaviors of rivaroxaban and low molecular
weight heparins. Blood Coagul Fibrinolysis. 2014;25(4):303-
8

Amagase K, Ochi A, Kojo A, et al. New therapeutic strategy
for amino acid medicine: prophylactic and healing promoting
effect of monosodium glutamate against NSAID-induced
enteropathy. J Pharmacol Sci. 2012;118(2):131-7.

Amagase K, Kimura Y, Wada A, et al. Prophylactic effect of
monosodium glutamate on NSAID-induced enteropathy in
rats. Curr Pharm Des. 2014;20(16):2783-90.

Wahyuni DE, Situmorang C, WisnuBarlianto C, et al.
Combination of vitamin C and E modulated monosodium
glutamate-induced endometrial toxicity in female Wistar rat.
Asian Pac J Reprod. 2014;3:106-9.

Dal S, Arslan S, Nurol NK, et al. Monosodium glutamate
below the neurotoxic doses has no cytotoxic effect on Mouse
mesenchymal  stem cells. Cumhur  Medical J.
2017;39(3):525-30.

114

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Castafieda-Cabral JL, Beas-Zarate C, Gudifio-Cabrera G, et
al. Glutamate neonatal excitotoxicity modifies VEGF-A,
VEGF-B, VEGFR-1 and VEGFR-2 protein expression
profiles during postnatal development of the cerebral cortex
and hippocampus of male rats. J Mol Neurosci.
2017;63(1):17-27.

Savas HB, Kara E. The oxidative stress and antioxidants in
scientific research. Turk J Health S. 2021;2(3):28-30.
Cankara FN, Ozmen O, Savas HB, et al. Gastroprotective
effect of tarantula cubensis extract in the indomethacin-
induced peptic ulcer model in rats. Acta Med Alanya
2020;4(3):278-84.

Savas HB, Gultekin F, Ciris IM. Positive effects of meal
frequency and calorie restriction on antioxidant systems in
rats. North Clin Istanbul. 2017;4(2):109-16.

Cuce G, Canbaz HT, Sozen ME, et al. Vitamin E and
selenium treatment of monocrotaline induced hepatotoxicity
in rats. Biotech Histochem. 2017;92(1):59-67.

Seflek HN, Kalkan S, Cuce G, et al. Effects of nigella sativa
oil on ovarian volume, oxidant systems, XIAP and NF-kB
expression in an experimental model of diabetes. Biotech
Histochem. 2019;94(5):325-33.

Erdem D, Savas HB, Erdem N, et al. Ischemia modified
albumin as a new marker for diagnosis of early pregnancy
losses. Int J Acad Med Pharm. 2020;2(3):222-7.

Savas HB, Sayar E. Oxidant antioxidant balance and trace
elements in children with functional dyspepsia. Turkiye
Klinikleri J Med Sci. 2021;41(1):70-9.

Savas HB, Sayar E, Kara T. Thiol disulfide balance oxidative
stress and paraoxonase 1 activities in children and
adolescents aged 6-16 years with specific learning disorders.
Electron J Gen Med. 2021;18(3): em290.

Etli M, Savas HB. Ischemia modified albumin as a novel
biochemical indicator in peripheral artery patients. J Clin Exp
Invest. 2021;3(12):em00774.

Savas HB, Etli M. Paraoxonase 1 activity as a new
biochemical marker in the diagnosis of peripheral arterial
disease. Turk J Clin Lab. 2021;12(1):29-32.

Savas HB, Erdem D. Paraoxonase 1 activities in first
trimester miscarriages. Jinekololoji Neonatoloji Tip Derg.
2021;18(2):770-5.

Etli M, Karahan O, Akkaya O, et al. Cilostazol induces
angiogenesis and regulates oxidative stress in a dose-
dependent manner: A chorioallantoic membrane study. Turk
Gogus Kalp Damar Cerrahisi Derg. 2021;29(4):449-56.



Mugla Sitki Kogman Universitesi Tip Dergisi 2023;10(2):115-119

Medical Journal of Mugla Sitki Kocman University 2023;10(2):115-119

D0i:10.47572/muskutd.1173741

Orijinal Makale/Original Article
Délek et al.

AKkut iskemik inmenin intraven6z Trombolitik Tedavisinde
Mugla Deneyimleri

Experiences of Intravenous Thrombolytic Therapy of Mugla in Acute
Ischemic Stroke

Turgay DOLEK, Utku CENIKLI, Semai BEK, Giilnihal KUTLU GUNERGIN

Mugla Sitki Kogman Universitesi, Tip Fakiiltesi, Noroloji Anabilim Dali, Mugla, Tiirkiye

Oz

Akut iskemik inmede ilk 4.5 saat i¢cinde uygulanan rekombinan
doku plazminojen aktivatorii etkinligi kanitlanmus bir tedavi
yontemidir. Bu ¢aligmada 01.01.2018-01.12.2021 tarihleri
arasinda trombolitik tedavi uygulanan 71 akut iskemik inme
hastasinin verilerini analiz etmeyi ve merkezimizin deneyimlerini
paylasmay1 amagladik. Hastalarin nérolojik durumlari Ulusal
Saglik Enstitiileri Inme Skalast (NIHSS), engellilikleri ise
Modifiye Rankin Skalasi (mRS) ile degerlendirildi. Trombolitik
tedavisinden 24 saat ve 7 giin sonraki NIHSS, gelis NIHSS’ye
p<0,001). 3. ay mRS skoru, 24. saat mRS skorundan anlaml
diisiiktii (p<0,001). Kapidan-igneye veya semptomdan-igneye
zamant ile rt-PA bitig NIHSS, 24. saat NIHSS, 7. giin NIHSS, 24.
saat mRS ve 3. ay mRS skorlar1 arasinda anlamli iligki bulunmadi.
24. saat NIHSS, 24. saat mRS ve 7. giin NIHSS ile 3. ay mRS
skoru arasinda giiglii korelasyon saptandi (sirastyla =0.77, 0.907
ve 0.857, p<0.001). rt-PA bitis NIHSS ile 3 aylik mRS skoru
arasinda orta diizeyde bir korelasyon vardi (r=0.597, p<0.001).
Sonu¢ olarak trombolitik tedavi prognoza olumlu katki
sunmaktadir. Ayrica 24. saat ve 7. giindeki klinik durum, 3.
aydaki prognozu 6ngormede 6nemlidir ve 3. ay mRS ile NIHSS
arasindaki korelasyon zamanla artmaktadir.

Anahtar Kelimeler: Intravenéz Trombolitik Tedavi, Iskemik
inme, MRS, NIHSS

Abstract

Recombinant tissue plasminogen activator administered within the
first 4.5 hours of acute ischemic stroke is a proven treatment method.
In this study, we aimed to analyze the data of 71 patients with acute
ischemic stroke who underwent thrombolytic therapy between
01.01.2018 and 01.12.2021 and to share the experience of our
center. The neurological status of the patients was evaluated by the
National Institutes of Health Stroke Scale (NIHSS) and their
disability was evaluated by the Modified Rankin Scale (mRS).
NIHSS score at the 24 hours and 7 days after administration of
thrombolytic therapy was significantly lower than the initial NIHSS
(p<0.001 for both). 3-month mRS score was significantly lower than
the mRS score at 24 hours (p<0.001). No significant correlation was
found between the door-to-needle time or the symptom-to-needle
time and the initial NIHSS, 24-hour NIHSS, 7-day NIHSS, 24-hour
mRS and 3-month mRS scores. The 3-month mRS score was
strongly correlated with the 24-hour NIHSS, 24 hour-mRS and the
7-day NIHSS (r=0.770, 0.907 and 0.857, respectively, p<0.001).
There was a moderate correlation between the NIHSS at the end of
the administration of rt-PA and the 3-month mRS score (r=0.597,
p<0.001). As a result, thrombolytic therapy positively contributes to
the prognosis. In addition, clinical status at 24 hours and 7 days
predicts 3-month prognosis and correlation coefficients between
NIHSS and the final mRS increase over time.

Keywords: Intravenous Thrombolytic Therapy, Ischemic Stroke,
mRS, NIHSS

Giris

Diinya Saglik o6rgiitii tanimina gore inme; hizl
baslayan, 24 saat veya daha uzun siiren veya 6liime
neden olan, yalnizca vaskiiler nedenden
kaynaklanan fokal veya global serebral fonksiyon
bozuklugudur (1). Inme biitiin iilkelerde engellilik ve
mortalitenin 6nemli bir nedenidir. Diinyadaki
toplam oliimlerin %11.8’inde neden olarak saptanir
ve Olim nedenleri arasinda koroner arter
hastaligindan sonra ikinci sirada yer alir. inme aym
zamanda hastaliktan kaynaklanan kaybedilen yillari
ifade eden DALY (Disability Adjusted Life Year;
Engellilige Ayarlanmis Yasam Yili) kayiplarinin
gelismekte olan tilkelerde ikinci, gelismis iilkelerde
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ise iigiincii stk nedenidir (2). Ulkemizde ise toplam
6lim oraninda ikinci, DALY kayiplarinda ise
liclincii sirada yer almaktadir (3).

Iskemik olaylar inme hastaligiin %80’ini teskil
eder. Akut iskemide, iskemik beyin dokusunun ciddi
hipoperfiizyona ugrayan geri doniisiimsiiz bolgesi
kor, etrafindaki heniiz nekroz gelismemis alan ise
penumbra olarak adlandirilir. Normal sartlar altinda
beyin kan akimi 100 gr. doku i¢in dakikada ortalama
60 ml’dir. Bu kan akimi1 dakikada 20 ml’den daha az
oldugunda elektrofizyolojik sessizlik olur fakat geri
doniigiimsiiz hasar heniiz baglamamistir. Eger beyin
kan akimi 100 gr. doku igin dakikada 10 ml’nin
altina inerse geri doniisiimstiz hiicre hasari baglar (4).
Akut iskemik inme tedavisinde hedef penumbra
alanini kurtarmaktir.

Son 30 yilda inme tedavisinde trombolitik ve
mekanik  trombektomi  tedavisi iki  Onemli
reperfiizyon odakli yaklagim olmustur. Akut iskemik
inmede tek medikal tedavi segenegi olan intravendz
rekombinan doku plazminojen aktivatorii (rt-PA) ilk
kez 1996 yilinda Ulusal Norolojik Hastaliklar ve
Inme Enstitiisii rt-PA Calisma Grubu (NINDS) (5)
caligmasiyla akut iskemik inmenin ilk 3 saatinde
uygulanmak {lizere Amerika Birlesik Devletleri Gida
ve lIlag Dairesi (FDA) tarafindan onaylanmustir.
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2008 yilinda Avrupa Ortak Akut inme Caligmasi
(ECASS-3) rt-PA’nin 4.5 saate kadar etkin oldugunu
gostermis (6), Amerikan Kalp Dernegi (AHA) 2009
yilinda rt-PA’nin 4.5 saate kadar kullanimim
onermistir (7). Endovaskiiler miidahale yontemi olan
trombektomi ise 2015 yilinda akut inme
kilavuzlarinda sinif la Oneri olarak yer almaya
baglamistir (8).

Bu caligmada ilimiz genelinde iyi belirlenmis bir
semptom baslangicindan sonra ilk 4.5 saatte
hastaneye bagvuran ve rt-PA (alteplaz) tedavisi
verilen akut iskemik inmeli hastalarin verilerini
incelemeyi ve merkezimizin deneyimini paylagsmay1
amagladik.

Gere¢ ve Yontem

Calismaya 01 Ocak 2018 - 01 Aralik 2021
tarihleri arasinda trombolitik tedavi uygulanan ve
Mugla Egitim ve Arastirma Hastanesinde takibi
yapilmis 71 hastanin retrospektif verileri alindi. Ilk
4.5 saat icinde hastaneye basvuran, Olgiilebilir
norolojik defisiti olan ve trombolitik tedaviye
kontrendikasyonu olmayan hastalara 1V rt-PA
uygulandi. IV rt-PA uygulamasi ile birlikte
trombektomi yapilan hastalar ¢aligma disinda
birakildi. Hastalarin nérolojik durumlart Ulusal
Saglik  Enstitileri Inme Skalas1 (NIHSS),
engellilikleri Modifiye Rankin Skalasi (mRS) ile
degerlendirildi. Ik basvuru aninda hemogram,
biyokimya, parmak ucu kan sekeri, Uluslararasi
Normalize Edilmis Oran (INR), protrombin zamamn
(PT), aktive parsiyel tromboplastin zaman1 (aPTT)
degerleri olgiildii. Acil serviste beyin tomografileri
(BT) elde edildi. Acil BT de kanama, Alberta inme
Programi Erken BT Skoru (ASPECTS) <7, tansiyon
arteriyel (TA) >185/110, platelet sayist <100.000,
INR >1.7, PT >15 sn, aPTT >40 sn olanlara rt-PA
uygulanmadi. Nazogastrik ve idrar sondasi rt-PA
uygulamasinin Oncesinde takildi. Hastanin kendisi
veya yakinindan imzali bilgilendirilmis onam formu
alindi. 0.9 mg/kg dozunda rt-PA %10’u bolus, kalani
1 saatte IV infiize edildi. Trombolitik
uygulamasindan sonraki ilk 24 saatte oral alim
kesildi, antiagregan veya antikoagiilan verilmedi. 24
saatlik takibin ilk 2 saatinde 15 dakika arayla,
sonraki 4 saatte 30 dakika aralarla ve sonrasinda
saatlik TA ve NIHHS degerlendirmesi yapild.
Trombolitik tedavi uygulamasinin 24. saatinde
kontrol beyin BT leri elde edildi. Hastalarin basvuru
tarihleri ve bagvuru sekilleri, ilk semptom saatinden
trombolitik tedavi saatine kadar gegen siire
(semptomdan-igneye), acil servise girisi ile
trombolitik aldig1 saate kadar gegen siire (kapidan-
igneye), gelis NIHSS, trombolitik tedavi bitiminden
sonra, 24. saatte ve 7. giindeki NIHSS, 24. saat mRS
ve 3. ay mRS skorlari, acil servisteki ilk EKG, 24
saatlik ritim holter raporu, anti-koagiilan bilgisi, ek
hastaliklari, etkilenen vaskiiler sistem bilgisi,
komplikasyon, endarterektomi ve dekompresyon
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cerrahisi bilgileri kaydedildi. Caligma, Mugla Sitki
Kogman Universitesi Etik Kurulu'nun 4/ sayil
karariyla 16.02.2022 tarihinde onaylandi.
Istatistiksel analizler ig¢in SPSS 25 (IBM,
Chicago, IL, USA) programu kullanildi. Tanimlayict
istatistikler (Ortalama, standart sapma, ortanca,
siklik, yiizde) elde edildi. Normal dagilima uygunluk

degerlendirmesi  agisindan ~ Shapiro-Wilk  testi
kullanildt. Normal dagilim gostermeyen
degiskenlerin  grup i¢i  karsilagtirmalarinda

Wilcoxon’un isaretli siralar testi kullanildi ve
tamimlayict istatistikleri ortanca (25-75. persantil)
seklinde ifade edildi. Normal dagilim gosteren
degiskenlerin karsilastirmasinda bagimli 6rneklem t
testi  kullanildi ve demografik o&zelliklerin
tanimlayic istatistikleri ortalama + standart sapma
ve  minimum-maksimum  olarak  belirtildi.
Degiskenler arast iligkilerin degerlendirilmesinde ise
Spearman’in korelasyon analizi kullanildi. p<0.05
diizeyi istatistiksel olarak anlamli kabul edildi.

Bulgular

Caligmaya alinan 71 hastanin %53.5’1 (n=38)
erkek, %46.5’1 (n=33) kadin ve yas ortalamasi
66.46+14.68 (23-88) yil idi. Bunlarin 44’i (%62)
hipertansiyon, 23’i (%32.4) diabetes mellitusa
sahipken sigara kullananlar 22 (%31) kisiydi. Kalp
kapak hastalig1 6 kiside (%8.5) vard: (protez kapak,
mitral yetmezlik, aort yetmezligi). Acil servise
bagvurularinda c¢ekilen ilk EKG’lerin 19‘unda
(%26.8) atriyal fibrilasyon (AF), ilk EKG’si siniis
ritminde olanlarin 24 saatlik ritim holter sonucuna
gore 11’inde (%15.5) paroksismal AF saptandi.
Akut Inme Tedavisinde Org 10172 Calismasi
(TOAST) siniflamasina goére inme alt gruplarinda
biiyiik damar hastalig1 13, kardiyoemboli 26, diger
belirlenen nedenlere bagli inme 2, kriptojenik inme
20, lakiiner enfarkt 10 hastada bulundu (Sekil 1).

Enfarktiis lokalizasyonunda, on sistem %77.5
(n=55), arka sistem %14.1 (n=10), 6n ve arka
sistemin  kombine enfarktlar1 %85 (n=06)

oranindaydi. Serebrovaskiiler sistemin bag-boyun
BT anjiyografi ile degerlendirmesinde okliizyon
oranlari; ipsilateral internal karotid arter (IKA) %4.2
(n=3), orta serebral arter (OSA) M1 ve M2 dali
%19.7 (n=14), OSA st dal %14.1 (n=10), anterior
serebral arter %1.4 (n=1), ipsilateral proksimal IKA
ve OSA (tandem okliizyon) %7 (n=5), ipsilateral
posterior serebral arter (PSA) %14 (n=1)
seklindeydi. 37 hastada okliizyona rastlanmadi. Sag
IKA’da %50’nin altinda stenozu olan ya da hig
stenozu olmayan %90 (n=63), %50-70 arasinda olan
%2.9 (n=2), %70-100 arasinda olan %7.1 (n=5)
oranindaydi. Sol IKA’da stenozu %50’nin altinda
olan ya da hi¢ stenozu olmayan %84.5 (n=60), %50-
70 arasinda olan %5.7 (n=4), %70-100 arasinda olan
%_8.6 (n=6) oranindaydi.

Hastalarin hastanemize ulasma sekilleri %50.7
(n=36) ambulans ¢agris1, %18.3 (n=13) kendi arac,
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%15.5 (n=11) il¢ede rt-PA aldiktan sonra sevk,
%15.5 (n=11) ilgede rt-PA almadan ambulans ile
sevk yoluylaydi. Hastanemizde trombolitik tedavi
uygulanan hasta sayist1 60°di. rt-PA sonrast 9
(%12.7) hastada hemorajik transformasyon gelisti.
Hemorajik transformasyon gelisen hastalarin 1’i
inme, 1’i sepsis ve 2’si bakteriyel pndmoniden
dolayr kaybedildi. Calismaya dahil edilen 71
hastanin ise 871 (%11.3) kaybedildi (61iim nedenleri:

inme 3, sepsis 2, pnomoni 3 hasta). Ortalama
sagkalim stiresi 17.50 (7.25-35.50) giin idi.

Ucii 6n sistem, biri arka sistem enfarkth 4
hastaya  dekompresyon cerrahisi  uygulandi.
Dekompresyon cerrahisi uygulanan grupta bir hasta
sepsis nedeni ile kaybedildi. Sag IKA’da %70 ve
%85 stenozu olan iki hastaya kalp ve damar cerrahisi
kliniginde basarili endarterektomi uygulandi.

TOAST
SINIFLAMASINA
GORE INME ALT

TIPLE

mBUYUK DAMAR
HASTALIGI

EKARDIYOEMBOLI
BILAKUNER ENFARKT
DIGER BELIRLENEN
EINEDENLERE BAGLI
INME
NEDENI
CIBELIRLENEMEYEN
ISKEMIK INME

TOAST: Akut Inme Tedavisinde Org
10172 Calismas!

Sekil 1. inmenin TOAST a gore etyolojik alt grup dagilimi

Hastalarin sekonder profilakside antikoagiilan
kullanim orant %39.4 idi (n=28). Antikoagiilan ajan
seciminde kardiyolog onerisi de alindi. Hastalarin
18’1 varfarin kullaniyordu. Varfarin kullanimina
uyum saglayamayan ve etkin INR degerine
ulagilamayan hastalara yeni nesil oral antikoagiilan
baglandi. Apiksaban 5, dabigatran 1, edoksaban 2,
rivaroksaban 2 hasta tarafindan kullaniliyordu.
Ozellikli hasta grubunda atriyal flatter, hipertrofik
kardiyomiyopati, kardiyak pacemaker, patent
foramen ovale, Takayasu arteriti olan 1’er hasta
vardi.

Ortalama kapidan-igneye, semptomdan-igneye
zamanlar1 55.50 (42.75-87.25) ve 137.50 (108.25-
186.25) dk idi. Gelis, rt-PA bitis, 24. saat ve 7. giin
NIHSS ortalamalari sirasiyla 11 (7-16), 8 (4-13.25),

8 (3-12) ve 5.50 (2-9.75) idi. 24. saat ve 3. ay mRS
skorlar1 sirastyla 3 (0.50-4.50) ve 2 (0-4) idi.

24, saat ve 7. giin NIHSS, gelis NIHSS ye gore
istatistiksel olarak anlamli diigiiktii (her ikisi i¢in
p<0.001). 3. ay mRS skoru, 24. saat MRS skoruna
gore anlamli diistiktii (p<0.001). Kapidan-igneye ve
semptomdan-igneye zamani ile rt-PA bitis NIHSS,
24. saat NIHSS, 7. giin NIHSS, 24. saat mRS ve 3.
ay mRS skorlar1 arasinda anlamli iliski bulunmadi
(Tablo 1). 24. saat NIHSS, 7. giin NIHSS ve 24. saat
mRS ile 3. ay mRS skoru arasinda ayr1 ayr1 pozitif
yonde gii¢li iliski saptandi (sirastyla r=0.770, 0.857
ve 0.907, her biri i¢in p<0.001). 3. ay mRS skoru ile
r-PA bitis NIHSS arasinda pozitif yonde orta
diizeyde iliski saptandi (r=0.597, p<0.001).
Trombolitik tedavinin 24. saatinde bagimsiz (mRS:
0-2) hasta say1s1 29 (%40.8) iken 3. ayda bu say1 35
(%49.3) idi

Tablo 1. Kapidan-igneye ve semptomdan-igneye zamanlar1 ile NIHSS ve mRS skorlar1 arasindaki korelasyon

analizi sonuglari

rt-PA bitis 24. saat 7. glin 24. saat 3.ay
NIHSS NIHSS NIHSS MRS mRS
Kapidan- Korelasyon 5 o7 -0.096 -0.146 -0.140 -0.233
fgneye Katsayist
Spearman Zamant (dk) p 0.423 0.426 0.234 0.266 0.064
n 71 71 68 65 64
Korelasyon Korelasyon
Analizi Semptomdan- Katsayist 0.040 -0.073 -0.187 -0.185 -0.223
%‘%;flﬁl o P 0.742 0.545 0.126 0.141 0.077
n 71 71 68 65 64

rt-PA: Rekombinan doku plazminojen aktivatorii, NIHSS: Ulusal Saglik Enstitiileri Inme Skalas1, mRS: Modifiye Rankin Skalas1, dk:

Dakika.
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Tartisma

Inme bir halk saghg sorunu olmaya devam
etmektedir. Her yil binlerce hasta inme nedeniyle
hayatin1 kaybetmekte veya engelli yasamak zorunda
kalmaktadir. Akut iskemik inmede reperfiizyon
tedavisi yaklasimi oncelikle hastay1 hayatta tutmay1
ve ardindan engelliligi azaltmay1 hedeflemektedir.
Reperfiizyon  tedavisinde  kullanilan  rt-PA
Avrupa’da 2001, iilkemizde ise 2006 yilinda ruhsat
almistir. rt-PA  uygulamasi, birgok ¢aligmada
iskemik inmeli hastalarin prognozu iizerine olumlu
etki gostermistir (9,10). ilk 4.5 saat i¢inde bagvuran
belirgin norolojik defisite sahip iskemik inmeli
hastalara BT, noroloji uzmani ve uygun kosullar
olan hastanelerde rt-PA uygulamasi bir gerekliliktir.

Aterosklerotik damar hastaligt ya da AF gibi
patolojiler iskemik inme risk faktorleridir. Etyolojik
bir neden saptanamayan inmeler kriptojenik inme
olarak ifade edilir. Tiim inmelerin yaklasik %30 unu
nedeni belirlenemeyen grup olusturur. Bizim
calismamizda bu veriye benzer sekilde nedeni

belirlenemeyen inme orant %28.17 idi. Kriptojenik
inmede sebebin kiiciik damar hastaligindan ziyade
uzak bir emboli kaynag:i oldugu ve subklinik AF
ataklarinin neden olarak saptanabilecegi ifade
edilmektedir (11).

Inme etyolojisinde AF’ye atfedilen énem her
gecen giin  artmaktadir. AF  Avrupa’da %1-2
oraninda saptanmistir ve yas ile prevalansi
artmaktadir. Inme riskini yaklasik 3-5 kat artirmakta
ve inme etyolojisinde %25 oraninda saptanmaktadir.
Paroksismal AF ile kronik AF’nin inme riski
acisindan farki yoktur (12). Gelecek yillarda
kardiyoembolinin inme etyolojisindeki payinin daha
da artacagi tahmin edilmektedir (13). Buna,
degistirilebilir risk faktorleri konusunda toplumsal
biling diizeyindeki artis katki sagliyor olabilir. Bizim
hastalarimizdaki AF oran1 %36.62 ile literatiir
verilerine gore daha yiiksek oranda bulundu. Ayrica
artan yag ile birlikte toplam AF sikliginda artis
saptandt (Sekil 2). Yillik periyodlarla tekrarlanan
ritim holter g¢alismalart subklinik AF’nin ortaya
¢ikarilmasini saglayabilir.

<50y, 2 hasta
W 50-60 yil, 4 hasta
M 60-70 yil, 4 hasta
M 70-80 yil, 9 hasta
W>30yi, 11 hasta

60

80 100

AF'li hasta orani (%)

Sekil 2. Artan yas ile atriyal fibrilasyon (AF) siklig1 arasindaki iligki

Ulkemizde yapilan cok merkezli bir calismada rt-
PA uygulanan hastalardaki intrakraniyal kanama
orant %22 idi ve 6liimlerin %30’unun hemorajiden
kaynaklandig1 bildirildi (14). Bizim ¢aligmamizda
toplam kaybedilen hasta sayis1 8’di. rt-PA sonrasi
intrakraniyal hemorajik transformasyon gelisen 9
hastanin ise 4’4 mortal seyretti. Hemorajik
transformasyon gelisen gruptaki kaybedilen hasta
sayisinin genel mortalite icindeki oran1 %50 (n=4)
idi. Bununla birlikte intrakraniyal hemorajinin
primer olarak dliime neden oldugu yalnizca 1 hasta
(%12.5) vardi.

Daha erken uygulanan rt-PA tedavisinin prognoz
tizerine olumlu etkisi oldugu gosterilmistir (15-17).
Genis kapsamli bir meta-analizde semptomdan-
igneye siiresindeki her 15 dakikalik azalma, hastane
icindeki mortalite ve semptomatik intrakraniyal
hemoraji oranlarinda daha fazla diisme, bagimsiz
ylirlime ve eve taburculuk oranlarinda ise daha fazla
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artis ile iligkili bulunmustur (18). Biz ¢alismamizda
kapidan-igneye ve semptomdan-igneye zamanlari
ile NIHSS ve mRS skorundaki zamansal degisimler
arasinda anlamli iligki saptamadik.

mRS skorundaki zamanla azalmanin NIHSS’yle
zamansal bag1 gosterilmistir. Buna gore 90. giindeki
mRS skoru ile NIHSS arasindaki korelasyon
katsayisinin  zaman ile paralel olarak arttig
saptanmigtir (19) . Fakat bahsedilen ¢aligmada mRS
skoru ile yalnizca periyodik 6l¢iillen NIHSS iligkisi
degerlendirilmistir. Biz calismamizda NIHSS 1n (rt-
PA bitis, 24. saat, 7. giin) yaninda 24. saat mRS ile
3. ay mRS skorlar1 arasindaki iligkiyi de
degerlendirdik ve tiim degiskenlerde pozitif yonde
anlamli iligki saptadik. Ayrica bu iligkinin zamanla
arttigin1 saptadik (Tablo 2). Bu sonuglara gore
ozellikle 24. saat NIHSS, 7. giin NIHSS ve 24. saat
mRS skoru uzun dénem prognozun iyi birer belirteci
olabilir fakat daha fazla ¢caligmaya ihtiya¢ vardir.
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Tablo 2. Ugiinci ay mRS skoru ile farkli
zamanlardaki NIHSS degerlerinin uyum iligkisi

Spearman rt-PA .
Korelasyon  bitis ﬁﬁH ;gat KI'IHggISI
Analizi NIHSS

3. ay
r 0,597 0,770 0,857 MRS

Biitiin degiskenler igin p<0,001. rt-PA: Rekombinan doku
plazminojen aktivatérii, NIHSS: Ulusal Saglik Enstitiileri Inme
Skalasi, mRS: Modifiye Rankin Skalast

Sonu¢ olarak, akut inmede rt-PA tedavisi
literatiirle uyumlu sekilde bizim c¢alismamizda da
mRS skorundaki diismeye katki sunmaktadir.
Literatiir, tedavinin zamani ile faydali olma olasilig1
arasinda ters orantili bir iligki oldugunu
vurgulamaktadir. Biz ¢alismamizda ilk 4.5 saatlik
zaman dilimi i¢inde, daha erken uygulanan rt-PA
zamani ile hastalik prognozu arasinda anlamli bir
iliski saptamadik. Bununla birlikte etkin ve giivenli
oldugu kanitlanan ilk 4.5 saatte rt-PA uygulamasinin
Oonemini diislindiigiimiizde akut inmeye yaklagimin
multidisipliner ve zamanla yarisir sekilde olmasi
gerekliligi agikardir.

Ayrica ¢alismamizda saptadigimiz iizere tedavi
sonrast 3. ay prognozu tahmin etmede 1. ve 7.
giinlerdeki klinik durumun 6nemini vurgulamak
isteriz. Bu caligmada Mugla Egitim ve Arastirma
Hastanesinde akut inme nedeniyle tedavi edilen
hastalarin verileri literatiir bilgileri goz Oniinde
bulundurularak paylasiimistir.

Etik Kurul Onayr: Calisma igin etik kurul onay1
Mugla Sitkt Kogman Universitesi Etik Kurulu’nun
4/1 sayili karariyla 16.02.2022 tarihinde onaylandi.
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The Reconstruction of The Lower Eyelid Defect with Lower
Lateral Nasal Cartilage and Mucoperichondrium Composite Graft:
A New Technique

Alt Goz Kapagi Defektinin Alt Lateral Nazal Kikirdak ve
Mukoperikondrium Kompozit Greft Ile Rekonstriiksiyonu: Yeni Bir Teknik

Erdogan OZGUR!, Goksu ALACAMLI?
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Oz

Bu yazida, 83 yasinda bir kadin hastada alt g6z kapagi defektinin
rekonstriiksiyonu i¢in yeni bir kompozit greft ve yeni bir teknik
anlatilmaktadir. Sunulan olguda alt nazal alar kikirdak, paramedian

alin flebi ile kombine greft olarak kullanilmustir.

Anahtar Kelimeler: Alar Nasal Kikirdak, Alin, Rekonstriiktif

Cerrahi Girigimler, Goz Kapagi, Greft

Abstract

In this paper, we describe a new composite graft and a new technique
for reconstruction of a lower eyelid defect in an 83-year old female
patient. Lower nasal alar cartilage is used as a composite graft
combined with a paramedian forehead flap in the presented case.

Keywords: Alar Nasal Cartilages, Forehead, Reconstructive
Surgical Procedures, Eyelids, Graft

Introduction

Lower eyelid reconstruction is challenging as it
requires good aesthetic and functional outcomes.
The eyelid reconstruction techniques vary from
primary closure to free flap use according to the size
and location of the defect. Although primary closure
is appropriate for small defects, defects exceeding
30% of the eyelid compel the use of grafts or flaps
(1). The main strategy for an acceptable functional
outcome is to use tissues that are similar to the
defect. At least two layers of closure are required for
repair of the lower eyelid. The outer lamella of the
eyelid is composed of skin and orbicularis oculi
muscle and the inner lamella consists of the tarsal
plate, lamellae, and conjunctiva. In consideration of
the histological features, two-layer repair of the
eyelid may decrease the risk of complications such
as epiphora, exposure keratopathy, ectropion,
entropion, and lagophthalmos.

Although many techniques for lower eyelid
defects have been reported in the literature, an ideal
surgical technique for all defects has not yet been
described. It is noteworthy that the most critical
point of a surgical technique is the construction of a
supporting system for the tarsal plate. Different
methods such as nasal septal cartilage, ear cartilage,
hard palate mucosa, or other autologous grafts have
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been described and used to provide acceptable
support systems similar to the tarsus (2-4). It is
important to restore a conjunctiva-like structure to
not cause discomfort in the eye, which can be
achieved successfully by mucosal graft harvested
from the oral or nasal cavity (5). The use of
autologous nasal mucosa is an effective method for
conjunctival reconstruction due to its histological
features and goblet cells (6). In this case report, we
present a new method for the reconstruction of the
lower eyelid partial defect by using lower lateral
nasal cartilage and its mucoperichondrium combined
with a forehead flap.

Case

An 83-year-old female patient applied to our
Mugla Education and Training Hospital ENT
outpatient clinic, with a 3x2.2 cm expanding and
non-healing ulcerated lesion located at the left
infraorbital region, lateral nasal wall, and lower
eyelid (Figure 1A). Incisional biopsy was performed
with the preliminary diagnosis of skin cancer
reported as basal cell carcinoma. Total excision of
the tumor and reconstruction was planned under
general anesthesia in our Mugla Education and
Training Hospital ENT clinic operation room.

Tumor excision was performed with a safe
surgical margin of at least 5 mm and deepened down
to the periosteum. After the excision, a 3x4 cm
defect formed involving the medial canthus, lower
punctum, 2 mm of the lower canaliculi and
approximately 50% of the lower eyelid and part of
the left lateral nasal wall (Figure 1B). Upper
punctum and canaliculi was preserved. The
specimen was sent to the pathology department for
permanent examination. Then, the lid and skin defect
was reconstructed. The left lower lateral nasal
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cartilage was explored from the present defect
similar to the skin elevation of a rhinoplasty
operation. The lower lateral cartilage was harvested
similar to an alar cephalic resection but contained the
perichondrium and mucosa below it as a composite
graft (Figure 1C). The composite graft was shaped
for proper fitting palpebral continuity. At least 1-2
mm mucoperichondrium beyond the cartilage on all
sides was left to facilitate suturing it to the
conjunctival plane. The composite graft was then
positioned by following the concavity of the mucosal
side facing internally. Only the mucosa was in
contact with the conjunctiva. The graft was sutured
to the periosteum of the nasal bone medially with 6/0
Prolene and laterally and inferiorly to the tarsal
stumps and residual eyelid conjunctiva with

absorbable sutures (Vicryl Rapid 7/0).

v
< ; s y
) . 2§

Figure 1. a-c. Nodular type basal cell carcinoma
located at the left infraorbital region (a), defect of
lower eyelid and infraorbital area after tumor
excision (b), harvesting the composite graft from
lower lateral cartilage and its mucosa (c).

The median or paramedian forehead flap is a
workhorse for the reconstruction of nasal or
midfacial defects. The most important advantage of
these flaps is, they have good vascularity. (7).

The paramedian forehead flap technique is
applied in two steps; the first step involves repair of
the defect and the second step involves the
separation of the pedicle. In the flap design, the
medial cantus and the superior orbital rim are
touchstones. The boundaries of the pedicle are lines
that are drawn 7 mm lateral and 7 mm medial
vertically from the medial cantus. The lower border
of the pedicle was designated by measuring 1 cm
above the superior orbital rim. (8). Subsequently, the
flap was harvested and transferred to the defect side
and sutured with 5/0 Prolene (Figure 2A). Three
weeks later at the second stage of the technique, the
pedicle was separated under local anesthesia (Figure
2B and 2C). The signs in figure 2B, indicate the
composite graft, used for lower eyelid defect repair.
Because that, upper punctum and canaliculi was
preserved the patient did not have epiphora or eye
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discomfort during the follow-up period. Informed
consent was taken.

Figure 2. a-c: Appearance after first step of the
procedure is completed (a), appearance after three
weeks from the first operation (b), the signs in figure
2b, indicate the composite graft, used for lower
eyelid defect repair. appearance after paramedian
forehead flap pedicule separated (c).

Discussion

Although many techniques have been described
in the literature, there is no widely accepted or "gold
standard” method for reconstruction of the lower
eyelid. In literature, studies have demonstrated that
cartilage graft harvested from the nasal septum or
auricular conchal cartilage in tarsal plaque repair
may provide successful outcomes. (4, 9, 10). The
conchal cartilage graft has advantages because it is
easy to harvest, and the convex shape may adapt to
the eyeball. It has shown to be a strong supporting
tissue for the lower eyelid. Although perichondrium
formation on the conjunctival surface is an important
advantage of this technique, it is suggested that an
inner layer repair with nasal or oral mucosa provides
better functional and aesthetic outcomes (5). This
suggestion is associated with improved lubricity of
the oral or nasal mucosal surface due to containing
goblet cells and minor salivary glands (6). To the
best of our knowledge, this is the first description for
the use of lower nasal -cartilage with its
mucoperichondrium for eyelid reconstruction.

In conclusion, a new technique for repair of a
lower eyelid partial defect is described. This
technique may provide some advantages in lower
eyelid reconstruction but further studies with more
cases are needed to support this method.

Written consent: Written consents of the patients
were obtained on 12.12.2018.
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Immediate Frontal Nerve Repair Produces Early Facial
Reanimation: A Case Report and Literature Review

Frontal Sinirin Acil Onarim Yiiz Reanimasyonunun Erken Geri
Doniisiimiinde Etkilidir: Vaka Raporu ve Literatiir Taramasi
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Oz

Frontal sinirin hasar yiizde kalic1 asimetriye sebep olabilmektedir.
Bunun sonucunda hastalarin sosyal hayati ve psikolojisi ciddi
derecede etkilenmektedir. Frontal sinirin erken donem onarimlarinin
gec doneme gore daha etkili oldugu bilinmektedir. Literatiirde acil
miidahale sonucu frontal sinirin fonksiyonunun ne kadar siire
icerisinde geri geldigi bilinmemektedir. Olguda 27 yasinda bir erkek
hastanin travma sonrasi sag frontotemporalkesisi meydana
gelmistir. Hastanin acil miidahalesi yapilmis, sinir mikroskop
altinda eksplore edilmistir. Frontal sinirin, cilt kesisinin her iki
yanindaki uglari goriilerek onarmmi yapilmistir. Hastanin 1 hafta
sonraki kontroliinde kaslarinin hareket etmeye basladig: bildirilmis,
1 ay sonra ise tama yakin fonksiyon kazandigi goriilmiistiir. House-
Brackmann Evre VI olan sinir hasarinin direkt onarimi sonrasinda 1
ay icerisinde Evre II’ye geldigi goriilmiistiir. Sonug olarak frontal
sinir kesilerinde acil miidahalenin yiiz hareketlerinde tama yakin
geri doniisiin saglanmasinda etkili oldugu gosterilmistir.

Anahtar Kelimeler: Frontal Sinir, Yiiz Felci, Yiiz Reanimasyonu

Abstract

Frontal nerve injury may result with permanent facial asymmetry.
This may severely affect social and psychological status. It is known
that early repair of frontal nerve is more effective than delayed
repair. However, it is not well defined how the frontal nerve
repairment responds to emergency coaptation. A case report of a 27
years old male whom had a right frontotemporal laceration after a
trauma has been presented. The patient was operated immediately
and the frontal nerve was explored under microscope. Either ends of
the frontal nerve were found within the injury zone and repaired.
Frontal muscle reanimation started after one week and recorded to
be nearly fully gained in post-operative one month. House-
Brackmann  Grade VI injuryimprovedto a Grade Il
nervefuncitonwithin 1 monthafteroperation. In  conclusion,
emergency coaptation of frontal nerve injuries may result with full
reanimation of the muscle.

Keywords: Frontal Nerve, Facial Palsy, Facial Reanimation

Introduction

Facial nerve injuries may cause psychological,
functional and social disturbances. The most
common causes of facial palsy are Bell’s palsy,
tumor resections and traumas. Frontal nerve injuries
are mostly seen after traumas (1). Among the 5 distal
branches of the facial nerve, the frontal branches are
more susceptible to damage as it has little amount of
subcutaneous fat for the nerve protection (2).
Permanent functional damage in the long term after
injury is also high due to low amount of
interconnections between other branches (3).

Frontal nerve injuries result with low localization
and immobilization of the eyebrow with asymmetry
on the face. Although frontal nerve paralysis does
not cause functional disturbance such as drooling
from the mouth or keratitis, it has a severe impact on
psychology of the patients. The best chance of
frontal nerve re-animation is immediate coaptation
of the nerve ends (4). To the best of our knowledge,
the duration of regaining the stimulation after frontal
nerve coaptation has not been described. This case
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report aims to present a frontal nerve coaptation and
the timing of the restimulation.

Case

A 26 years old male patient referred to our clinic
approximately 2 hours after a facial laceration. He
had a head injury due to a heavy tinplate falling on
his face. A 5¢cm horizontal hairline laceration and a
C shaped 7cm frontotemporal deep laceration had
occurred on the right side of his face (Fig 1). The
wounds were closed with dressings and not sutured
elsewhere. His main complaint was the asymmetry
on the face which manifested itself mainly with
eyebrow lifting. Frontal muscle paralysis with
blepharoptosis was observed (Fig 2). The patient
was operated in a full-fledged private hospital.
Frontal nerve was explored under the microscope
and nerve gap was not observed. Both ends of the
frontal nerve were found approximately 2cm
superior of the lateral end of the eyebrow (Fig 3).
Nerve coaptation was done via 3 epineural sutures of
11/0 nylon in an end-to-end manner without tension.
Lacerations were approximated with 5/0 and 6/0
absorbable sutures.

The right eyebrow started its movements 1 week
post-operatively and gained full strength and
movement after 1 month. Frontal mimic lines and
symmetrical eyebrow elevation could be observed
(Fig 4). The patient was fully satisfied after the
procedure.
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Figure 1. A 5cm long ‘C’ shaped deep laceration on
the frontotemporal region.

Figure 2. Paralysis of the right side of the frontalis
muscle due to damage of frontal nerve.

Figure 3. Nerve coattio was done via 3 epineural
sutures of 11/0 nylon in an end-to-end manner
without tension.
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Discussion

Facial palsy is a devastating disorder including
social, psychological and functional problems.
Tumor resections, Bell’s palsy and direct injuries are
the most common causes of facial nerve paralysis.
The golden standard treatment method of facial
nerve paralysis is direct coaptation of the nerve and
should be overcome in an urgent manner. Complete
rupture of the facial nerve is challenging and the
treatment is surgery, which requires careful planning
(5). Itis highly effective if it is done in a way that the
re-approximation procedure results in a tensionless
repair (6). Although it is well known that immediate
coaptation of the frontal nerve creates the best result,
the timing of re-animation has not been well defined
after frontal nerve coaptation. This case report aims
to present the definition of ‘early’ recovery.

Figure 4. Right eyebrow elevation with obvious
frontal crease after 1 month post-operation. Please
note the weak motion of the most medial part of the
eyebrow.

There is no singular technique in order to achieve
facial re-animation. However, end-to-end repair is
the simplest form of nerve repair and that should be
accomplished in a tensionless manner. Tension will
reduce the vascularization of the nerve and cause
severe damage. Wallarian degeneration starts by 24
hours after injury and completes around 72 hours (6).
Thus, nerve coaptation should be approached as an
emergency surgery. ‘The earlier, the better’ is the
key factor for a satisfying symmetry and function of
the facial muscle (7). The best result in late
repairment of frontal nerve has a recovery time of
5.5 months and House-Brackmann (HB) Grade Il
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(8). Recovery time also depends on the type of injury
as well. A crush injury may not be able to heal as
rapid as a guillotine type nerve injury (9). A clean
cut on the frontotemporal region of the face, made it
easy to find and coapt the nerve.

Anatomic landmarks are helpful in finding the
location of branches of the facial nerve. Frontal
branch of the facial nerve can be detected by
Pitanguy’s line which is drawn from the root of the
ear lobe to the midpoint between the root of the helix
and the lateral cantus (10). Pitanguy’s line is also
defined as an imaginary line drawn from 0.5 cm
inferior to the tragus to a point 1.5 cm superolateral
to the eyebrow. Temporal/frontal branch of the facial
nerve lies between the superficial and deep temporal
fascia and is vulnerable to traumas. Direct coaptation
is mostly done under microscope with 9/0 or 10/0
sutures in the literature (10, 11). However, distal
branches get more smaller in size and thus
necessitate super-micro sutures such as 11/0 as we
used in this case.

Recovery of immediate frontal nerve repair has
not been well defined in the literature. Injuries to the
distal frontal nerve may not be amenable to repair as
it is far more smaller in diameter than the proximal
segments. Additionaly, the recovery of the frontalis
muscle function is often poorer than other mimic
muscles (12). According to a literature review,
patients with facial nerve repair most often achieve
a HB score of 111 or IV with a mean time to first facial
movements to be reported as 5 to 7 months (12).
Surgery after 1 month of injury recovers within
several months in ‘good’ improvement (13). Kannan
et al. (7) shown full recovery return 6 months post-
operatively in immediate nerve repair while it was
18 months in the late group (7). Our case presented
first facial movement in 1 week and full recovery in
1 month after surgery. The onset of weak facial
movements at the end of 1 week post-operatively is
the major signal of a successful nerve coaptation.
However, there are no recognized evidence of first
muscle motions after frontal nerve repair. There was
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not much edema after surgery thus the possible
recoveries may not be due to edema relief.

In conclusion, immediate repair of frontal nerve
maintains an early and almost excellent result even
in the most distal part of the nerve. Early
mobilization of frontal muscles indicates promising
results of nerve repair.

Written consent: Written consents of the patients
were obtained on 11.01.2022.
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Divertikiiler Hastaligin Nadir Goriilen Bir Lokalizasyonu: Gastrik
Divertikiil

A Rare Localization of Diverticular Disease: Gastric Diverticulum
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Oz

Gastrik divertikiil endoskopik degerlendirmeler sirasinda genellikle
rastlantisal olarak karsilasilan ve nadir goriilen bir patolojidir.
Asemptomatik olgularda tedavi gerektirmez. Az sayida olguda
masif kanama ve perforasyon gibi hastaliga bagh ciddi
komplikasyonlar ile karsimiza ¢ikabilir. Bu yazida midenin
endoskopik degerlendirmesi sirasinda tani konulmus olan; fundus
yerlesimli divertikiil olgusu sunuldu.

Anahtar Kelimeler: Divertikiil, Endoskopi, Mide

Abstract

Gastric diverticulum is a rare pathology that is usually encountered
incidentally during endoscopic evaluations. Asymptomatic cases do
not require treatment. In a small number of cases, it may present with
serious complications related to the disease such as massive
bleeding and perforation. In this article, we present a case of fundus-
located diverticulum that was diagnosed during endoscopic
evaluation of the stomach.

Keywords: Diverticulum, Endoscopy, Stomach

Giris

Gastrik divertikiil mide duvarinin disariya dogru
protruze olarak liiminal bir pos olusturmasi olarak
tanimlanabilir. Genel yerlesim yeri mide fundusu
olup, posterior duvari etkiler (1). Son derece nadir
goriilmekle birlikte tan1 alma sikliklig1 endoskopik
degerlendirmelerde %0.01-0.11 arasinda
degismektedir. Kadin ve erkeklerde goriilme
oranlari benzerdir (2).

Genellikle asemptomatiktir. Baska sebeplerle
yapilan {ist gastrointestinal sistem endoskopik
degerlendirmeleri sirasinda rastlantisal olarak tant
alir (3). Ancak az sayida olguda dispeptik
sikayetlerden yasami tehdit edebilecek kanama ve
perforasyon  gibi  hastaliga  baghi  ciddi
komplikasyonlara kadar farkli klinik
prezentasyonlar ile karsimiza ¢ikabilir (4).

Tedavi hastaya oOzel planlanir. Semptomatik
olgularda tedavi gerekebilir. Tedavi sekli
semptomlarin siddetine ve gelisebilecek
komplikasyon durumlarina gore belirlenir (5).

Bu yazida dispeptik sikayetler sebebiyle
gastroskopi yapilan 62 yasinda kadin hastada fundus
yerlesimli gastrik divertikiil olgusu sunuldu.

Olgu

62 yasinda kadin hasta dispeptik sikayetler
sebebiyle bagvurdu. Ozgegmisinde diyabet hastalig
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disinda 6zellik saptanmadi. Fizik muayene bulgulart
ve kan tetkik sonuglart normal olan hastaya
gastroskopi planlandi. Gastroskopik
degerlendirmede retrofleksiyonda mide fundus, arka
duvar yerlesimli yaklasik 2x1.5x1 cm ebatlarinda,
limenden disariya dogru cep seklinde izlenen
gastrik divertikiil goriildii (Resim 1 ve 2). Korpusta
mukozal ve liminal bir patoloji izlenmedi.
Antrumda yaygin hiperemik mukozal alanlar, ¢ok
sayida yiizeyel lilser saptandi. Endoskopik biyopsi
sonucunda helicobacter pylori pozitifligi (h.pylori)
rapor edilen hastaya 14 giin eradikasyon tedavisi
(Tetrasiklin 500 mg 4x1 + metronidazol 500 mg 3x1
+ lansoprazol 2x1) uygulandi. Medikal tedavi
sonrasi aktif gikayetleri gerileyen hasta takibe alind1.
Hastanin 6 aylik takibi sonrasinda kontrol endoskopi
distiniilmedi. Hastada gastrik divertikiile bagl
oldugu disiiniilen bir semptomun olmamasi,
medikal tedavi sonrasinda aktif sikayetlerin
gerilemesi sebebiyle divertikiile yonelik cerrahi bir
islem planlanmadi.

Tartisma

Gastrik divertikiil iist gastrointestinal sistemin
endoskopik degerlendirmeleri sirasinda
endoskopistin karsilagabilecegi son derece nadir
goriilen bir patolojidir. Goriilme siklig1 %0.01-0.11
arasinda degismektedir. Mide duvarinin cep seklinde
liimenden disariya dogru protruzyonu olarak
kargilagilan bu durum siklikla herhangi bir
semptoma yol agmaz. Basgka bir sebepten dolayi
gerceklestirilen endoskopiler sirasinda rastlantisal
olarak kasilagilir (1, 2, 15). Olgumuzda da benzer
sekilde insidental olarak tan1 konuldu.

Tespit edilen olgularda divertikiill boyutlari
degiskendir. Ancak; genellikle boyutlar1 1-3 cm
arasinda degismektedir. Divertikiil boyutlar1 ile
Klinik prezentasyon direk olarak iligkilidir (2).
Olgumuzda divertikiiliin yaklasik olarak 2x1.5x1 cm
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boyutlarinda goriilmiis olmasi literatiirdeki genel
tariflenen divertikiil boyutlar1 ile uyumludur.

endocam

04/04,/2022
11:47: 13AM

Resim 1. Fundus yerlesimli gastrik divertikiiliin
endoskopik goriintiisii.

endocam

04/04/2022
11:46:23AN

Resim 2. Gastrik divertikiiliin kardiaya komsulugu.

Gastrik divertikiillerin goriilebilecegi anatomik
lokalizasyon degisebilmektedir. Midede en sik
gorildiigiic yer fundus (%75) lokalizasyonudur.
Ikinci siklikla prepilorik bdlge yerlesimli olabilir.
Daha az siklikla da midenin diger boliimlerinde
goriilebilir (6). Olgumuzda da benzer sekilde fundus
lokalizasyonunda tespit edildi.

Fundus lokalizasyonunun patogenezinde
longitudinal kas liflerinin ayrilmasindan dolay1
meydana gelen fokal zayiflik, peritoneal membranin
ve perforan arteriollerin  yoklugu sorumlu
tutulmustur (7).

Dogustan ya da edinsel olarak karsimiza
cikabilir. Konjenital tip olarak da adlandirilan
dogumsal divertikiil gercek divertikiildiir. Olgularin
%75’ini bu grup olusturur. Konjenital divertikiiller
en sik kardiaya yakin ve fundus lokalizasyonludur.
Edinsel olgular daha ¢ok prepilorik antrum
bolgesinde goriilip baska bir cerrahi patolojiye
sekonder olarak ortaya ¢ikmaktadir. Konjenital
olgular gercek divertikiiller olmas: sebebiyle mide
duvarinin tiim katlarini igermektedir (8). Olgumuzun

127

fundus yerlesimli ve kardiaya yakin komsulukta
olmasi, hastada eslik eden ve bu duruma sebebiyet
verebilecek bagka bir ek cerrahi patoloji goriilmemis
olmasi sebebiyle tespit edilen divertikiiliin konjenital
tip divertikiil oldugu diisiiniildi.

Semptomatik olgularda siklikla karsilasilan
semptomlar epigastrik bolgede agr1 sikayeti, bulanti
ve kusmadir. Bunun yani sira hastalarda halitozis,
gastrik  refli  semptomlart  goriilebilmektedir.
Ozellikle proton pompa inhibitérlerine direngli reflii
semptomlar1 olan hastalarda nadir goriilse de gastrik
divertikiil akla gelebilir. Semptomlar divertikiil
boyutu ve lokalizasyonuna gore degisebilmektedir.
Masif kanama ve perforasyon hastaliga bagli en
onemli komplikasyonlardir ve acil cerrahi tedavi
gerektirebilir (4, 9, 16).

Asemptomatik olgularda divertikiile yonelik
herhangi bir tedavi gerekmez (10). Semptomatik
olgularda ise oncelikli olarak medikal tedavi tercih
edilir. Medikal tedavi ile diizelmeyen az sayida
olguda divertikiile yonelik cerrahi tedavi gerekebilir
(5, 8, 11). Cerrahi tedavi agik yontem ya da
laparoskopi ile uygulanabilir. Laparoskopi pratik ve
giivenli bir minimal invazif cerrahi tedavi
yontemidir (12, 13). Ancak laparoskopinin de
kasitliliklar: vardir. Divertikiiliin kollabe olmasi, kisa
gastrik damarlarla olan iligkisine bagli olarak dalak
hilusuna gizlenmis olmasi veya komsu anatomik
yapilara adhere olmasi laparoskopide zorluklara
sebep olabilir (14). Bunun yanisira laparoskopi
stirasinda optimal rezeksiyonun saglanabilmesi igin
islemin intraoperatif endoskopi ile kombine edilmesi
onerilmektedir. Endoskopi sirasinda insuflasyon
divertikiiler keseyi gererek zor gastrik divertikiilleri
lokalize etmeye olanak saglar (17).

Sonug olarak, gastrik divertikiil klinik pratikte
nadir goriilen bir patolojidir. Bu durum tanisal
giicliiklere ve tedavi planlanmasinda belirsizliklere
sebep olabilir. Endoskopi tanida kullanilan en
onemli yontemdir. Tam1 konulan asemptomatik
olgularda tedavi gerekmez, az sayida semptomatik
olguda oncelikli olarak medikal tedavi tercih edilir.
Masif kanama ve perforasyon acil cerrahi tedavi
gerektiren dnemli durumlardir.

Hasta Onam: Hasta onami 04.04.2022 tarihinde
almmustir.
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Pankreatik Psodokist Komplikasyonu: Kistogastrostomi
Zemininde Splenik Arter Psodoanevrizma Kanamasi

Complication of Pancreatic Pseudocyst: Splenic Artery Pseudoaneurysm
Bleeding on The Basis of Cystogastrostomy
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Oz

Pankreas psodokistinin nadir bir komplikasyonu olan splenik arter
psodoanevrizmasina bagli gelisen iist gastrointestinal kanama
bulgulariyla basvuran olguya yaklasimimizi sunmayi amagladik.
Gegirilmis  kronik pankreatit cerrahisi ve gastrojejunostomi
ameliyat1 ve bu ameliyattan 6 ay sonra gelisen pankreatik psodokiste
baglt endoskopik kistogastrostomi Gykiisii bulunan 67 yas erkek
hasta st gastrointestinal kanama bulgulariyla acil servisimize
basvurdu. Radyolojik degerlendirmede splenik arter
psodoanerizmasinin  kistogastrostomi  hattma riiptiire  olarak
kanamaya sebep oldugu saptandi. Girisimsel radyoloji klinigi
tarafindan  yapilan invaziv  anjiografide  splenik  arter
psodoanevrizmasina ve erode olmus olan gastroduodenal artere
yonelik koil embolizasyon islemi gergeklestiridi. Islem sonrast
kontrol gastroskopide aktif kanamanin durdugu goriildi ve
takiplerinde ek kan iriinii replasmanma ihtiya¢ duyulmadi.
Yogunbakim takiplerinde ventilatér pndmonisi ve katater sepsisi
gelisen hasta, islem sonrasi 10. giinde agir sepsis nedeniyle eksitus
oldu. Gastrointestinal kanama bulgular1 ile bagvuran gegirilmis
pankreas cerrahisi ve pankreatik psodokist Gykiisii olan hastalarda
endoskopik girisimlere ek olarak bilgisayarli tomografi anjiyografisi
ile degerlendirme yapilmalidir. Pankreas psddokisti birgok ciddi
komplikasyonlarin yani sira masif kanamalarin sebebi olabilecek
arteryal psodoanevrizmalara da neden olabilmektedir. Kronik
pankreatite sekonder psddoanevrizma en sik splenik arterde sonra da
gastroduodenal arterde goriilmektedir. Splenik arter
psodoanevrizmalarinin ~ yonetiminde hemodinamik  stabilite,
pihtilasma durumu ve kanama kaynagi dahil olmak iizere gesitli
faktorlerin dikkate alinmasi gerekir. Son yillarda yapilan birgok
calismada  peripankreatik  kanamali psodoanevrizmalarin
tedavisinde transkateter endovaskiiler embolizasyon, cerrahi
sirasindaki yiiksek morbidite ve mortalite oranlari nedeniyle,
cerrahiye giivenli bir alternatif olarak sunulmaktadir. Etiyolojisi
bilinmeyen masif gastrointestinal kanamalarda, 6zellikle pankreas
cerrahisi, pankreatit veya psddokist 6ykiisii olan hastalarda, olas1 bir
kanama nedeni olarak splenik arter psédoanevrizmasi riiptiiriiniin
olabilecegi akilda tutulmali ve tedavi yaklasimi buna gore
belirlenmelidir.

Anahtar Kelimeler: Gastrointestinal Kanama, Koil Embolizasyon,
Pankreatik Psodokist, Splenik Arter Psddoanevrizmasi

Abstract

We aimed to present our case who presented with upper
gastrointestinal bleeding findings due to splenic artery
pseudoaneurysm, a rare complication of pancreatic pseudocyst. A
67-year-old male patient with a history of chronic pancreatitis
surgery and gastrojejunostomy surgery and endoscopic
cystogastrostomy due to a pancreatic pseudocyst that developed 6
months after this surgery was admitted to our emergency department
with the findings of upper gastrointestinal bleeding. In the
radiological evaluation, it was determined that the splenic artery
pseudoanerism ruptured to the cystogastrostomy line and caused
bleeding. In the invasive angiography performed by the
interventional radiology clinic, coil embolization was performed for
the splenic artery pseudoaneurysm and the eroded gastroduodenal
artery. After the procedure, active bleeding stopped in control
gastroscopy, and additional blood product replacement was not
needed in the follow-ups. The patient, who developed ventilator
pneumonia and catheter sepsis during the intensive care follow-up,
died on the 10th day after the procedure due to severe sepsis.
Computed tomographic angiographic evaluation should be
performed in addition to endoscopic interventions in patients with
previous pancreatic surgery and a history of pancreatic pseudocyst
presenting with signs of gastrointestinal bleeding. Pancreatic
pseudocyst can cause arterial pseudoaneurysms, which may be the
cause of massive bleeding, as well as many serious complications.
Pseudoaneurysm secondary to chronic pancreatitis is most
commonly seen in the splenic artery and then in the gastroduodenal
artery. Various factors need to be considered in the management of
splenic artery pseudoaneurysms, including hemodynamic stability,
coagulation status, and source of bleeding. In many studies
conducted in recent years, transcatheter endovascular embolization
in the treatment of peripancreatic hemorrhagic pseudoaneurysms
has been presented as a safe alternative to surgery due to high
morbidity and mortality rates during surgery. Splenic artery
pseudoaneurysm rupture should be kept in mind as a possible cause
in massive gastrointestinal hemorrhages of unknown etiology,
especially in patients with a previous history of pancreatic surgery,
pancreatitis or pseudocyst, and the treatment approach should be
determined accordingly.

Keywords: Coil Embolization, Gastrointestinal
Pancreatic Pseudocyst, Splenic Artery Pseudoaneurysm
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Giris

Pankreas psodokistleri (PP), kronik pankreatitin
yaygin  bir  komplikasyonu olarak ortaya
cikmaktadir. Ayrica akut pankreatit, pankreas
travmasi veya gecirilmis pankreas cerrahi oykiisii de
etiyolojide yer almaktadir. Bu kistler epitel ile doseli
olmayan, fibr6z bir duvara sahip, amilaz ve diger
pankreatik enzimler agisindan zengin, lokalize
koleksiyonlardir (1).

Pankreas psodokisti; nekroz, enfeksiyon ve
gastrointestinal sistem duvarinin erozyona sekonder
perforasyonu gibi ciddi komplikasyonlarin yaninda
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masif kanamalarin sebebi olabilecek arteryal
psddoanevrizmalara da neden olabilmektedir (2).
Peripankreatik arterlerin psddoanevrizmalari,
arter duvarinin proteolitik enzimatik sindirimine
bagli gelismektedir. Kronik pankreatitte, goriilen
psodoanevrizma yerleri goriilme sikligmma gore
splenik arter (%40), gastroduodenal arter (%30),
pankreatikoduodenal arter (%20), sol gastrik arter

(%5) ve ortak hepatik arter (%2) olarak
siralanmaktadir (3).

Psddoanevrizmalar periton bosluguna,
retroperitona, pankreas kanalina veya

gastrointestinal organlar gibi komsu yapilara riiptiire
olarak masif kanamalara neden olabilir (4). Buna
bagli olarak yogun kanama nedeniyle hastanin
durumunda ani kotillesmeye yol acabileceginden
hizli tedavi gerektirir. Etkili terapotik prosediirler
arasinda transarteryal embolizasyon (TAE) veya acil
laparotomi yer alir. Son yillarda ek cerrahi
komplikasyonlardan kag¢inmak adma kanamanin
kontrolii i¢in TAE'nin ilk segenck olmasi
onerilmektedir ve acil cerrahi, embolizasyonun
basarisiz oldugu durumlarda tavsiye edilmektedir
(5).

Pankreas cerrahisine sekonder gelisen PP igin
uygulanan endoskopik kistogastrostomi dykiisii olan
ve splenik arter psddoanevrizmasina (SAPA) bagh
gelisen akut {ist gastrointestinal sistem (GIS)
kanamasi ile basvuran vakamiza yaklagimimizi
sunmaktay1z.

Olgu

Acil  servisimize hematemez ve melena
sikayetleri bagvuran 67 yas erkek hastanin, koroner
arter hastaligi ve mitral kapak replasman oykiisii
nedeniyle oral warfarin kullanomi  mevcut.
Anamnezinden yaklasik 1 yil once dis merkezde
pankreas cerrahi gecirdigi 6grenildi. Gastrointestinal
kanama  bulgulart ile  acil  servisimizde
degerlendirilen hastanin gelig vital bulgulart nabiz
98/dk, tansiyon 100/68 mm/hg, ates 36.2 saturasyon
%397 olarak o6l¢iildii. Fizik muayenesinde epigastrik
hassasiyet diginda batin muayene bulgusu yoktu.
Taze kanli kusmasi ve rektal tusede melenasi
mevcuttu. Laboratuvar bulgularinda hemoglobin 8.9
g/dL, hemotokrit %25.1, kreatinin 1.77 mg/dL,
international normalize ratio (INR) 2.11 olarak
olgtildii.

Aktif {ist GIS kanama siiphesi ile acil serviste
gastroenterolog tarafindan yapilan gastroskopide
mide limeninde yogun pihtilasmis kan ve
gastroenterostomi anastomoz hattina komsu plastik
stent varligi izlendi (Sekil 1). Plastik stent
kenarindan s1zint1 seklinde kanama gortilerek stentin
ucunun baglanti noktas1 degerlendirilemedigi i¢in ek
islem yapilmayarak hasta genel cerrahi bransinin
degerlendirilmesine alindi Abdominal vaskiiler bir
yapinin mideye fistiilizasyonu siiphesi ile genel
cerrahi servise yatist yapilarak eritrosit siispansiyon
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(ES) replasmani, semptomatik tedavisi ve ek
tetkiklerine baglanildi.

Hastanin bagvuru aninda, gegcirilmis batin
cerrahisine ait epikriz olmamasi ve aileden yeterli
anamnez alinamamasi nedeniyle eski ameliyat
notlar1 getirtildi. Ameliyat notlarindan pankreas
korpus malignitesi bulgular1 ile batin orta hat
laparotomisi yapildigi 6grenildi. Eksplorasyonda
pankreas korpusundan kaynakli ¢evre dokulara ileri
derece bast olusturan kitlesel lezyonun varligi ve bu
lezyonun hepatik arteri, ¢olyak aksi ve siiperior
mezenterik damarlar1 invaze ettigi 6grenildi. Ayrica
basiya bagl pilor pasaji darligt olmasi ve mevcut
bulgularla lezyonun unrezektabl olmasi nedeniyle
gastrik pasaj icin antekolik loop gastrojejenostomi
anastomozu yapilip pankreastan ¢oklu doku
biyopsileri alindig1 6grenildi. Postoperatif patoloji
sonuglarinda maligniteye rastlanilmadigi 6rneklerin
kronik pankreatit ile uyumlu geldigi goriilldi. Aym
merkezde takiplerine devam eden hastanin kronik
karmn agrilar1 olmasi nedeniyle yaklasik 3 ay sonra
¢ekilen abdominal bilgisayarli tomografisinde (BT)
12 x 9 cm caplarinda PP saptandigi (Sekil 2) ve
semptomatik olmasi nedeniyle endoskopik olarak
kistogastrostomi yapilarak igerisine plastik stent

sikayetlerinde gerileme olmasi nedeniyle takiplerine
diizenli devam etmedigi 6grenildi.

‘S‘ekil 1. Kistogastrostomi hattindaki plastik stentin
endoskopik goriiniimii. “Yesil ok™ plastik stenti
gostermektedir.

Genel cerrahi servisimize yatis1t sonrasinda
edinilen epikriz bilgileri neticesinde
kistogastrostomi icerisine anevrizmal bir kanama
olma ihtimali kuvvetli 6n tam1 olmasi nedeniyle 2
iinite ES ve 2 iinite taze donmus plazma (TDP)
replasmant sonrasinda tomografik degerlendirme
yapilmasi planlandi ve hasta yakin vital takibi igin
genel yogunbakimda izleme alindi. Yapilan trifazik
abdominal BT goriintiilemesinde PP nin boyutunun
geriledigi ancak kistogastrostomi hattindaki plastik
stentin komsulugundaki splenik arterde
psodoanevrizma gelistigi ve kanamanin buradan
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psodokist igerisine oradan da mide liimenine gegtigi
tespit edildi. Hastanin bu siirecte 2 {inite ES ve 2
iinite TDP replasmanina ragmen hemoglobin ve
hemotokrit degerlerinde yeterli diizelme olmamasi
iizerine olast cerrahi girisimin ek komorbiditesini
olusturmamak i¢in girisimsel radyoloji klinigi ile
goriisiilerek TAE islemine alindi. Anjiografide
SAPA vyeri saptanarak (Sekil 3) splenik arter
anevrizmasinin antegrad ve retrograd akimini
engellemek i¢in anevrizma boynunun proksimal ve
distaline koiller sarilarak embolizasyon yapildi
(Sekil 4). Ayrica gastroduodenal arterin (GDA)
duvarmin erode goriiniimde olmasi nedeniyle olasi
kanama riskine karsi GDA’ya koil embolizasyon
islemi aym seansta yapildi (Sekil 3 ve 4).

Islem sonrast hastanin  hemodinamisinin
replasmani amaciyla 3 {inite ES ve 2 {inite TDP daha
verilerek yogunbakimda takiplerine devam edildi.
Oligoiiri, kreatinin degerlerinde artis,
hipotansiyonda diizelmeme, solunum

parametrelerinde  bozulma nedeniyle inotropik
destek tedavisi ve entiibasyon sonrasi mekanik
ventilatér ile izleme devam edildi. Hastanin
islemden 1 gilin sonra yatak basi yapilan
gastroskopisinde aktif kanama olmadigi gorildi.

Takiplerinde hemoglobin degerleri stabil seyrederek
ES ve TDP replasman ihtiyac1 olmadi. Koil
embolizasyondan sonra karaciger fonksiyon
testlerinde gelisen gecici ylikseklik diislis gosterdi.
Kontrol akciger grafilerinde yogun akciger
infiltrasyonu ve santral venoz katater yerinde akinti
nedeniyle enfeksiyon hastaliklar1  tarafindan
ventilator pndmonisi ve katater sepsisi diistiniilerek
piperasilin sodyum ve tazobaktam sodyum ile
flukanozol tedavisi baslandi. Antibiyoterapi ve
destek  tedavilerine ragmen genel durumu
stabillesmeyen hasta Islem sonras1 10. giiniinde agir
sepsis nedeniyle eksitus oldu.

Tartisma

Vaskiiler yapilarin erozyonu, PP’ nin nadir fakat
ciddi bir komplikasyonudur. Tiim komsu damarlar
tutulabilir ve bu komplikasyonun Kklinik seyrini
erozyonun anatomik yerlesimi ve kan kayiplarinin
hizi belirler. Kanama ile iligkili PP insidans1 yaklasik
%5-10'dur (6,7). Splenik arter,
psédoanevrizmalardan en sik etkilenen viseral
arterdir. Tessier ve ark. SAPA vakalarinin %41'inde
psodokistlerle iliski bildirmistir (8).

Sekil 3. Anjiografik goriintii.”Yesil ok” gastroduodenal arterin erozyonnu, “kirmiz1 ok” splenik arteri, “kirmizi
yildiz” splenik arter psddoanevrizmasini gostermektedir.
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yerlestirilen koili gostermektedir.

Splenik arter psddoanevrizmalarinin sadece
%2.5' tesadiifen saptanirken cogunlukla
hematemez, hematokezya veya melana, karin agrisi
ya da karinda pulsatil kitle gibi klinik semptomlar ile
tan1 konulur (8, 9). Splenik arter psédoanevrizmalari
tedavi edilmezse riiptiir riski %37-47 araliginda ve
mortalite oran1 %90 olarak bildirilmistir (10). Tesiier
ve ark. 157 SAPA hastasindan 74’tinde (%47)
bagvuru semptomu olarak kanama bildirdi. Bu
hastalardan 59’unda kanama boélgesi tespit edilebildi
ve dagilimlart %42 pankreatik kanal, %22 mide,
%20 periton boslugu ve %15 kolondu (8).

Gastrointestinal kanama bulgulari ile bagvuran
bu tiir vakalarda bizim hastamizda da oldugu gibi ilk
istenen tetkikler genellikle diagnostik endoskopi ve
kolonoskopidir. Kanama yerinin dogru bir sekilde
lokalizasyonu ¢ok Onemlidir. Ana tani araglari
arasinda ultrasonografi (US), doppler US, kontrastlt
US, BT ve manyetik rezonans goriintiileme (MRI)
yer almaktadir. Ayrica bu tiir vakalarda BT
anjiyografinin, kanama déneminde tanisal pozitiflik
oran1 yiiksektir. Altin standart olan invaziv
anjiyografinin énemli bir avantaji, arteriyel yatagin
gercek zamanli olarak degerlendirilerek hem tani
hem de tedavide yol gosterici olmasidir (11). Bizim
olgumuzda hastaneye basvuruda GIS kanama
bulgular1 6n planda olmasi ve kreatinin degeri
yiikksek olmasi nedeniyle ilk olarak gastroskopi

islemi yapildi.
Splenik arter psddoanevrizmalarmin
yonetiminde hemodinamik stabilite, pihtilasma

durumu ve kanama kaynagi dahil olmak iizere gesitli
faktorlerin dikkate alinmasi gerekir. Geleneksel

cerrahi tedavi; arteriyel ligasyon, dogrudan
intrapsodokistik ligasyon veya pankreasin bir
boliimiiniin  rezeksiyonunu  gibi  miidahaleleri

kapsamaktadir. Cerrahi miidahalelerin morbiditesi
%16 ile %50 arasindadir (12). Buna karsin
endovaskiiler tedavinin, acik cerrahi onarima kiyasla
bir¢ok avantaji bildirilmektedir. Dijital subtraksiyon
anjiyografi (DSA), psodoanevrizmanin dogru
lokalizasyonuna ~ ve  kollateral =~ damarlarin
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degerlendirilmesine olanak tanir. Cerrahiye kiyasla
daha diisiik postoperatif morbidite ve mortalite (%4-
19) ve vyiksek teknik basart oram (%67-97)
bildirilmigtir. Bu nedenle, stabil olmayan vital
bulgularin eslik ettigi masif kanama riski olan
hastalarda, kanama yerini belirlemek i¢in segici
olarak DSA incelemesi yapilmali ve kanamanin
kontrolii i¢in TAE uygulanmalidir (13).
Embolizasyon tekniginde, agik cerrahiye kiyasla
daha az transfiizyon ihtiyaci ve daha kisa hastanede
kalig stiresi calismalarda gosterilmistir  (14).
Pankreatitin neden oldugu psddoanevrizmalarda
literatiirde bildirilen embolizasyon basar1 oranlari
%75-100 araliginda olup mortalite oranlarmin %0-

14,  morbidite  oranlarni1  %14-25  olarak
bildirilmektedir (15,16). Endovaskiiler
embolizasyon sonrast bildirilen baslica
komplikasyonlar ~ kronik  pankreatitin  akut

alevlenmesi, pankreas nekrozu, dalak enfarktiisii ve
apse olusumu, bagirsak enfarktiisii, enfeksiyon, ates,
embolik ajanlarin yerinden ¢ikmasi ve migrasyonu,
perkiitan arter giris yerinde hematom veya
psodoanevrizma ve kontrast madde kaynakli akut
bobrek yetmezligidir (17). Bizim olgumuzda isleme
bagli komplikasyonlardan karaciger fonksiyon
testlerinde artis ve akut bobrek yetmezligi bulgulari
izlenmistir. Hastalarin sahip olduklar1 yandas
hastaliklar da mortalite ve morbidite {izerine
olumsuz katki saglamaktadir. Miao ve ark.
sunduklar1 vakalarinda aort kapak replasmani
Oykiisii ve antiagregan kullanimi nedeniyle SAPA
riiptiiriine bagl aktif iist GIS kanama bulgular ile
hastanin eksitus oldugunu bildirmislerdir (18).
Benzer sekilde bizim vakamizda da mitral kapak
replasman Oykiisii ve oral warfarin kullanimi
mevcuttu.

Son yillarda yapilan birgok ¢aligmada
peripankreatik  kanamali  psédoanevrizmalarin
tedavisinde transkateter endovaskiiler

embolizasyon, cerrahi sirasindaki yiiksek morbidite
ve mortalite oranlari nedeniyle cerrahiye giivenli bir
alternatif olarak sunulmaktadir. Bizim vakamizda
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oral warfarin kullanimi, gegirilmis pankreas
cerrahisi ve kistogastrostomi Oykiisii olmasi ve
hemodinamisinin cerrahi girigsim acisindan yeterince
stabil olmamas1 nedeniyle endovaskiiler islem
yapilmasini tercih ettik.

Bildirdigimiz  olgumuzun gastrojejunostomi
anastomozu olmasi, kistogastrostomi icerisinde
plastik stent bulunmasi ve oral warfarin kullanimi
nedeniyle literatiirde bildirilen vakalara gére daha
komplike bir vaka oldugunu diisiinmekteyiz.

Sonug olarak, etiyolojisi bilinmeyen masif GIS
kanamalarinda, &zellikle pankreas cerrahisi,
pankreatit veya psddokist oykiisii olan hastalarda,
olast  bir neden olarak  splenik  arter
psodoanevrizmasi riiptiiriiniin  olabilecegi akilda
tutulmalidir. Bu nedenle, anjiografik bilgisayarli
tomografi bu hastalarin  degerlendirilmesinde
istenilecek ilk tetkikler arasinda yer almalidir.
Boylece pankreas cevresindeki vaskiiler
komplikasyonlar  belirlenerek  gerekli  tedavi
yontemlerinin erken yapilmasi sayesinde morbidite
ve mortalite oranlar1 azaltilabilir.

Hasta Onam: Hasta onami 03.02.2022 tarihinde
almmustir.
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91 Year Old Active Patient, Two Proksimal Fractures of The
Proksimal Femoral Nail (PFN) Applied Due to Unstable
Perthorachanteric Fracture

91 Yasindaki Aktif Hastada Unstabil Pertorakhanterik Kirik Nedeniyle
Uygulanan Proksimal Femoral Civinin (PFN) Proksimalden Iki Kez
Kirilmasi

Murat SAYLIK

Istinye University Department of Orthopaedics and Traumatology / VM Medikalpark Bursa Hospital, Bursa, Turkey

Oz

Toplumda yasam siiresinin uzamastyla beraber, ileri yas hasta
popiilasyonunun artigina bagli pertorakhanterik kalga kiriklari daha
sik goriiliir hale gelmistir. Ozellikle unstabil pertorakhanterik kalga
kiriklarinda kirigin internal rijid fiksayonu ve hastanin erken
mobilizasyonu i¢in Proksimal Femoral Nail (PFN) siklikla tercih
edilir. PFN sonras1 proksimal kayici vidanin geri gelmesi veya
kirilmasi, distal vidanin kirtlmasi, PFN’ nin proksimal veya
distalden kirilmasi gibi implant yetmezlik bulgulari nadir olarak
goriilir. Bizim vakamizda unstabil pertorakhanterik kalga kirikli
ileri yas aktif kadin hastamizin, PFN sonras iki kez proksimal PFN
king gelisimi ve iki kez PFN+ grefle revizyonu sunuldu. Literatiirde
91 yasinda, diisme veya yiiksek enerjili travma olmadan iki kez
proksimal PFN kirig1 gelisen ve PFN ile revizyon uygulanan baska
vakaya rastlamadigimiz i¢in bu olguyu sunduk.

Anahtar Kelimeler: Femur, Kalga, Pertorakhanterik, PFN

Abstract

With prolonged life expectancy in society and an increasing elderly
patient population, pertrochanteric hip fractures have become more
common. Particularly in unstable pertrochanteric hip fractures,
Proximal Femoral Nail (PFN) is often preferred for internal rigid
fixation of the fracture and early mobilization of the patient. Implant
failure findings such as relapse or fracture of the proximal sliding
screw after PFN, fracture of the distal screw, and fracture of the PFN
from the proximal or distal area are rare. We present the case of an
advanced-age active female patient with an unstable pertrochanteric
hip fracture who developed two proximal PFN fractures after PFN,
and we document the two revisions with PFN+ graft we introduced
for her. We present this case because in the literature we had not
encountered any 91-year-old patient who developed proximal PFN
fractures twice without falling or high-energy trauma and who
achieved union of the fracture with through revisions performed
twice with PFN and graft.

Keywords: Femur, Hip, Pertrochanteric, PFN

Introduction

Pertrochanteric hip fractures have become
common in the elderly patient population with
prolonged life expectancy in the community. Inthese
fractures, internal fixation is the first surgical method
used to mobilize the patient as soon as possible.
Intra-medullary (IM) nails are the most commonly
used implants, especially in unstable pertrochanteric
fractures (1,2).

V developed Proximal Femoral Nail (PFN) to
treat unstable pertrochanteric femur fractures. PFN
use resulted in earlier weight-bearing and lower
reoperation advantages compared to Dynamic Hip
Screw (DHS) (3). Yet despite implant design
changes and surgical technique development, PFN
complications like relapse or fracture of the proximal
sliding screw, fracture of the distal screw, and
proximal or distal PFN fracture due to implant
failure have been reported (4). PFN fracture is
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atraumatic at a rate of 87%; it occurs proximal to the
nail at a rate of 84%; and the mean duration of the
fracture has been reported to be 9.4 months (1-84
months) (5).

Few case reports and reports in small case groups
related to implant fracture have been presented in the
literature. Mechanical failure of IM implants rarely
causes fractures, but it poses both surgical risks and
economic costs for the patients. (6, 7).

We present our 9l-year-old patient, who
underwent PFN for unstable perthorachanteric
fracture and underwent revisions twice at 6 months
and 18 months with PFN and graft due to proximal
PFN fracture. We found no other 91-year-old case in
the literature who developed proximal PFN fractures
twice without falling or high-energy trauma and who
achieved fracture union with revisions performed
twice with PFN.

Case

Our 91-year-old female patient with no history of
fracture presented to the emergency service with hip
pain and inability to walk. An unstable
pertrochanteric fracture was detected radiographally.
Pelvic AP and hip AP radiographs taken in the
emergency service revealed that the type of
pertrochanteric fracture was type R according to
Evans-Jansen classification, type 3 according to
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Boyd Griffin classification, and type 31 A3
according to AO classification (Figure 1a, 1b). The
patient had no history of falling or trauma. She
weighed 66 kg, was 167 cm tall, and had a Body
Mass Index of 23.7 (BMI). She said that because her
husband was partially in need of care, she made
effort to turn him or make him sit in bed. In the
preoperative anesthesia evaluation of the patient, the
ASA score was 3 and she did not need intensive care
after the operation. There was no need for blood
replacement in any of the surgeries, including the
revisions.

1st surgery

The patient was hospitalized in the emergency
service and the next day, February 3, 2020
underwent closed reduction in the lateral decubitus
position with spinal anesthesia; internal fixation was
performed with a PFN nail (cytronail proximal
femoral nail with a sliding hole, produced in Turkey)
(Figure 1c, 1d). The PFN was 200 mm long and 10-
11mm in diameter, with proximal slide screws of
100*9 mm and 100*5 mm. No problem followed in
wound healing. The day after the operation, the
patient was made to walk partially weight-bearing
with walker support, stepping as pain permitted
ensued for one month. Fracture union was checked
with monthly hip radiographs. In the second month,
the patient was made to walk almost fully weight-
bearing with walker support. In the third month, full
steps with a cane were allowed. Since adequate
fracture healing was observed in the hip radiography
in the fourth month, the monthly controls were
terminated, and a follow-up appointment was made
for the end of the first year.

A\
A

Figure 1. a: AP X-ray of the left hip, pertrochanteric
hip fracture. b: Pelvis AP X-ray, pertrochanteric hip
fracture. c: Hip AP X-ray at 1 month after 1st PFN
surgery. d: Pelvic AP X-ray at 1 month after 1st PFN
surgery.
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2nd surgery

On August 7, 2021, the patient applied to the
outpatient clinic with hip and groin pain. There was
no history of trauma. She said that her pain started
after she picked up a flowerpot on the balcony. Hip
AP and pelvis AP radiographs (Figure 2a) revealed
fracture in the proximal PFN (Figure 2a). The patient
underwent revision on August 8, 2021. The PFN was
removed under spinal anesthesia, and the fracture
line was resuscitated by curettage and rongeur.
Internal fixation was performed with a PFN nail
(cytronail proximal femoral nail with a sliding hole,
produced in Turkey) using closed reduction under
scopy control. The PFN was 200 mm long and 10-11
mm in diameter, the proximal slide screws were
100*9 mm and 100*5 mm long, the distal static
screw was 36*4.9 mm long. Set graft granule was 4-
7 mm; the defect at the fracture line was filled with
30 cc granule. During the operation, the proximal
screw guide wire was broken distally during drilling
and 1 cm of it remained in the joint. In the first month
after the operation, the patient was mobilized with a
walker without any weight-bearing. Monthly
radiographs were taken. In the second month, the
patient was made to walk partially bearing weight
with a walker. In the third month she was allowed to
step with a cane. At the 6th month postoperative
follow-up, her pain stopped, and she was capable of
stepping fully unsupported. Hip radiograph revealed
bone union, and monthly follow-ups were
terminated (Figure 2b, 2c¢). The patient was given a
follow-up appointment for 1 year later.

Grafi-2a

Figure 2. a: Hip AP X-ray, 1st PFN fracture
occurring 6 months after the surgery. b: Hip AP X-
ray, fracture healing at the 6th month after revision
with PFN and graft performed following the 1st PFN
fracture. c: Pelvis AP X-ray, fracture healing at the
6th month after revision with PFN and graft
performed following the 1st PFN fracture. About 1
cm of the guide wire remained in the joint.
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3rd surgery

On August 14, 2021, the patient was brought to
the outpatient clinic in a wheelchair with complaints
of hip pain and inability to step. She said that after
her husband fell at home, she had to carry him to bed
and her hip pain started. Radiographs of the hip and
pelvis revealed a fracture in the proximal PFN and a
fracture in the proximal locking screw head (Figure
3a, 3b). The patient underwent revision on August
15, 2021. Under general anesthesia, the fractured
PFN was removed using the previous incision site
and the fracture line was resuscitated with curettage
and rongeur. Closed reduction was performed with
internal fixation with PFN (trauma proximal femoral
nail with sliding hole, produced in Turkey). The PFN
was 200 mm long and 10-11 mm in diameter, the
proximal sliding screws were 8*95 mm and 8*75
mm, the distal static screw was 4.9*36 mm long.
Corticospongiosis graft was taken from the spine
iliac anterior superior on the same side. The defect at
the fracture line was filled with graft laterally to
medially. The first month after the operation, the
patient was not allowed to step. In-bed exercises
were given accompanied by a physiotherapist.
Monthly radiographies were taken. In the second
month, she was mobilized with a walker without
weight-bearing. In the third month, she was made to
walk with a walker with partial weight-bearing.
Since the fracture line was healed in the fourth
month, the patient was allowed to step fully with a
cane (Figure 3c, 3d). The patient was allowed to step
without any support in the fifth month.

Written informed consent to publish her medical
data was obtained from the patient on February 15,
2022.

Discussion

PFN fracture is a rare complication seen in
elderly patients with unstable pertrochanteric
fractures (3). A 92.9% correlation has been reported
between delayed union or nonunion unstable
pertrochanteric fractures and PFN fracture due to
metal fatigue developing in the implant (5). It has
been reported that inadequate fracture reduction and
inappropriate IM nailing in unstable complex
pertrochanteric fractures may cause delayed healing
or non-healing of the fracture, leading to nail

breakage (8, 10). The rate of IM nail breakage has
been reported between 0.87-0.88 and 2.9-5.7 (8.9).
In our literature review, we found 70 cases of PFN
fractures after PFN applied in unstable trochanteric
fractures, with an average of 0.38% (Table 1).

A study of factors increasing implant fracture
risk in pertrochanteric fractures associated
subtrochanteric fractures, pathological fractures, and
low American Society of Anesthesiologists (ASA)
scores with increased fracture of the IM nail, with
young patients with low ASA scores constituting the
highest risk group (11).

Grafi-3a
Grafi-3b

Grali-3¢

Grali-3d

Figure 3. a: Hip AP X-ray, Proximal PFN fracture
occurring 12 months after the 1st PFN fracture
revision, and the proximal fracture of the screw
locking the sliding screw. b: The trochanter minor
was seen to be displaced on the pelvic AP X-ray. c:
On the 2nd hip AP X-ray, 5 months after the 2nd
PEN fracture revision, the fracture healed but the
trochanter minor was seen to be displaced. d: Callus
development at the fracture line was seen on the hip
lateral radiograph, 5 months after the 2nd PFN
fracture revision

Table 1. The fracture incidence of PFN applied to unstable pertrochanteric fractures, which we found in the

literature, was 70 and the total rate was 0.38%.

Van de Brink (1995), Wozasek (2002), Karladani (2006), Yoshino

(2006), Wee (2009), Giannoudis (2013), lwakura (2013), Maniscalco

1 PFN fracture

(2013), Shiyaa (2016), Zheng (2017), Rollo (2018)

Gaebler (1999),Rappold (2001), Kasimatis (2007)

Alvarez (2004)
Li Pengfei (2021)

Cruz-Sanchez (2015)
von Riiden (2015), Lambers (2019)

Tomas-Hernandez (2018)

2 PFN fracture
4 PEN fracture
6 PFN fracture
8 PFN fracture
11 PFN fracture
13 PFN fracture
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Differently designed IM nails may be associated
with implant fracture. It has been reported that even
in the Gamma nail, considered to have a very high
metal density and production quality, displays
weakness where the proximal screw passes into the
nail at the narrowest cross-sectional diameter of the
nail; a this region may be damaged during drilling,
causing proximal fracture (9). In addition, it has been
reported that the dynamization of the distal screw in
the PFN caused by breakage or loosening negatively
affects fracture healing and may lead to proximal
PFN fracture (8, 10). These articles explain why the
implant breaks in the proximal region. In our case,
none of the radiographs showed insufficiency of the
distal screw.

A proximal PFN fracture, which develops
simultaneously ~ with the healing of the
pertrochanteric fracture, can only be detected during
sensitive radiological examination or during removal
of the implant (9).

A study on the duration of IM nail fracture
reported that 12.9% of fractures were seen in the first
3 months, 32.9% of the fractures were seen between
3-6 months and 54.3% of the fractures were seen
after 6 months (5). In our case, the first proximal
PFN fracture was seen 6 months after the surgery,
and the second proximal PFN fracture was seen 12
months after the second surgery. For this reason, we
think that the follow-up period should be extended
to 12 months, even if the fracture appears healed in
the first 6 months after the surgery.

In cases of PFN fracture revision with IM or EM
fixation, a second failure rate of 15.2% was reported
in both. Fracture of the distal screw or PFN
dynamization on direct X-ray have been reported as
evidence that the fracture has not healed, indicting
the need for PFN revision (5). After a PFN fracture,
the individual characteristics of the patient, type of
fracture, quality of bone stock in the trochanteric
region and the femoral head, age and functional
expectations of the patient, and the surgeon’s
experience with internal fixation methods determine
the type of revision surgery to be performed (1, 8).

In conclusion, proximal PFN fracture is a rare
complication that may occur with insufficient
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reduction and/or inappropriate PFN application in
unstable pertrochanteric fractures, resulting in
delayed union or nonunion of the fracture. In our
case the fact that the fracture was subtrochanteric
and serious bone loss would occur if we applied the
revision with a prosthesis, we performed revision
with PFN nail and graft twice. We observed callus
formation at the fracture line in the roentgenograms
after the revisions.

Written consent: Written consents of the patients
were obtained on 15.02.2022.
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Migration and Thrombosis of Injectable Pulmonary Valve

Enjektabl Pulmoner Kapakta Migrasyon ve Tromboz
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Oz

Pulmoner kapak replasmani, Fallot tetralojisi operasyonlar1 sonrasi
ya da sag ventrikiil ¢ikim yolu genisletme operasyonlar1 sonrasi
gerekebilir. Tip pratiginde hasta konforu i¢in girisimsel yontemler
daha ¢ok tercih edilmektedir. Olgu sunumumuzda, 14 yagindaki
erkek hastamizda pulmoner kapak replasmani girisimi sonrasi
gelisen migrasyon ve tromboz komplikasyonlari ve bu
komplikasyonlarin, ikinci bir cerrahi ile basarili tedavisi
sunulmaktadir.

Anahtar Kelimeler: Fallot Tetralojisi, Pulmoner Kapak, Tromboz

Abstract

Pulmonary valve replacement is required after tetralogy of Fallot or
surgery performed for relief of right ventricular outflow obstruction.
Interventional methods are more preferable for patient comfort in
medical practice. Here we introduce a 14-year-old male patient who
developed complications of migration and thrombosis after
intervention for pulmonary valve replacement, and was successfully
treated with a second operation.

Keywords: Tetralogy of Fallot, Pulmonary Valve, Thrombosis

Introduction

Approximately 20% of newborns with
congenital  heart disesase have  anatomic
dismorphism of the pulmonary valve or right
ventricular outflow tract (1). Tetralogy of Fallot,
common arterial trunk, or pulmonary atresia are the
most common congenital heart diseases which
require pulmonary valve repair or intervention.
Surgery was the solely option for replacement of
pulmonary valve since Bonhoeffer and his team
realized the first transcatheter pulmonary valve
replacement (2). Here we report a 14-year-old male
patient who developed complications of migration
and thrombosis after intervention for pulmonary
valve replacement.

Case

A 14-year-old male patient was admitted to our
institution due to severe cyanosis. On physical
examination, cardiac murmur was detected in the
pulmonary valve. The patient was hospitalized
because of congestive heart failure and acute onset
cyanosis. There was a history of surgery for total
correction of tetralogy of Fallot at the age of 1.5
years old, and 6 months ago, due to pulmonary valve
insufficiency, pulmonary valve replacement (PVR)
(Matrix plus N) was performed with a hybrid
procedure through the right ventricle using a
sternotomy approach. No futher information or
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preimplantation measurement values of right
ventricle outflow diameter could be obtained from
the previous medical records. Informed consent was
taken from the patient’s relatives in January 2016.

Current echocardiography revealed severe
pulmonary valve insufficiency, and right ventricular
insufficiency. The artificial pulmonary valve was
seen to have moved through the main pulmonary
artery and repositioned next to the pulmonary
bifurcation, and acute thrombosis of this valve inside
the pulmonary artery occurred even though the
patient was taking acetylsalicylic acid.

A redo cardiac surgery was performed to remove
the pulmonary valve and clean thrombus material
through a longitudinal pulmonary artery incision
(Figure 1A, 1B, 1C, 1D). PVR using pulmonary
homograft was performed. Intraoperative and
postoperative follow-up were uneventful. On
discharge, warfarin was administered as there was no
evidence of hypercoagubility. The postoperative
echocardiogram revealed no pulmonary
insufficiency.

Discussion

Pulmonary valve replacement via transcatheter
or directly through a right ventricle approach is safe
and effective for patients suffering right ventricle
outflow dysfunction. In clinical practice, there are
various kinds of tissue-engineered pulmonary
valves. These can be dilated by transcatheter balloon
intervention to match the diameter of the right
ventricle outflow tract and pulmonary anulus
according to age.

However, neither mechanical nor biological
valves are ideal for pulmonary valve replacement in
pediatric patients. The homogeneous allogeneic
pulmonary valve still remains the best option (1).
Cryopreserved, homogeneous valves have good
hemodynamic performance, a low incidence of
thromboembolism and infection, and better
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durability than other biological replacements. The
major disadvantage during follow up is the
degradation of homograft valves over time.

Moreover, due to the scarcity of raw materials,
calcification due to the high rate of calcium turnover,
can occur (1).

1C N V. PR
Figure 1. A: Thrombosis on the pulmonary valve,
view through pulmonary arteriotomy. B:
Intraoperative view of thrombosis on the pulmonary
valve (Matrix Plus N). C and D: Pulmonary valve
after removal of the thrombus material. Coaptation
was adequate in the natural position

Frequent complications of pulmonary valve
replacement are infective endocarditis and stenosis
occurring in time (3). However, in our case, the
reason for reintervention was displacement of the
valve. In any case of pulmonary valve replacement,
exact measurements should be taken of the diameter
of the pulmonary anulus or right ventricle outflow
tract prior to the intervention or surgery. Thus, an
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appropriate valve can be inserted. In cases of
mismatch, the pulmonary valve stent profile may be
dislodged due to the flow through right ventricle
outflow tract. Although Deorsola et al. emphasized
the safety of implanted oversized injectable valves in
growing children (4), it can be considered that an
oversized previously implanted pulmonary valve
may result in the valve folding in on itself, then
moving distally, which will result in obstruction of
pulmonary blood flow with inevitable thrombosis
formation and acute onset severe cyanosis.

In conclusion, tissue-engineered pulmonary
valves are indispensable instruments after the repair
of many congenital heart diseases related to the right
ventricle outflow tract, with the intent to decrease the
number of redo-surgeries. However, it should be
kept in mind that it is important to select the
appropriate size. In case of unsuitable artificial
pulmonary  valve insertion, spontaneous
dislodgement of the valve can result in severe
complications such as cyanosis.

Written consent: Written consents of the patients
were obtained on 10.10.2021.
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Oz

Romatoid artrit (RA) primer olarak sinovyal eklemleri etkileyen,
kronik, sistemik, otoimmiin bir hastaliktir. Orak hiicreli anemi,
hemoglobin yapisinda bozuklukla iliskili vazo-okluziv ataklarla
seyreden kalitsal, kronik bir hastaliktir. Romatoid artrit ve orak
hiicreli anemi birlikteligi literatiirde nadir olarak bildirilmektedir.
Bu vaka sunumunda 26 yasinda orak hiicreli anemi tamisi olan
bilateral el artrit bulgulartyla poliklinigimize basvuran kadmn
hastanin literatiir esliginde tan1 ve tedavi plan1 sunulacaktir.

Anahtar Kelimeler: Romatoid artrit, Orak hiicreli anemi, Avaskiiler
nekroz

Abstract

Rheumatoid arthritis (RA) is a chronic, systemic, autoimmune
disease that primarily affects the synovial joints. Sickle cell anemia
is a chronic inherited disease with vaso-occlusive attacks associated
with hemoglobin structure defect. The coexistence of rheumatoid
arthritis and sickle cell anemia is rarely reported in the literature. In
this case report, the diagnosis and treatment plan of a 26-year-old
female patient who was diagnosed with sickle cell anemia and
applied to our outpatient clinic with bilateral hand arthritis findings
will be presented in the light of the literature.

Keywords: Rheumatoid arthritis, Sickle cell anemia, Avascular
necrosis

Introduction

Rheumatoid arthritis (RA) is a chronic, systemic,
autoimmune disease that primarily affects the
synovial joints (1). Sickle cell anemia is a chronic
disease with inherited vaso-occlusive attacks
associated with hemoglobin structure defect (2). The
coexistence of rheumatoid arthritis and sickle cell
anemia is very rarely reported in the literature (3). In
this case report, a 26-year-old female patient who
was diagnosed with sickle cell anemia and presented
to our outpatient clinic with bilateral hand arthritis
findings will be presented.

Case

A 26-year-old female patient was consulted to
our outpatient clinic with the complaints of swelling
and pain in the bilateral 2nd metacarpophalangeal
(MCP) joints. The patient previously stated that she
had swelling and pain in her joints from time to time.
She stated that her morning stiffness has been more
than half an hour for the last 3 months. The patient
had a known diagnosis of sickle cell anemia. In the
examination, warmness, swelling and redness were
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detected in bilateral 2nd MCPs. Hand MRI was
requested to differentiate arthritis and avascular
necrosis (AVN) due to significant erosive changes in
bilateral 2. MCPs in the direct hand X-ray (Figure 1)
of the patient. Besides, rheumatological markers
were requested. Contrast material could not be used
because stasis was detected in the renal scintigraphy
of the patient. The patient's CRP is 4 mg/L(N:0-5),
erythrocyte sedimentation rate:9 mm/hour, RF 16.7
1U/ml (0-14), anti-CCP>200 RU/mI (0-4.99). It was
evaluated as RA according to 2010 ACR-EULAR
rheumatoid arthritis diagnostic criteria (2 small
joints involvement, anti-CCP high titer positivity,
symptoms lasting more than 6 weeks). In MRI
(Figure 2), synovitis, bone marrow edema and
erosions were detected in bilateral 2nd MCPs. When
evaluated together with the clinic, joint involvement
of RA was considered. Because of the previously
detected bilateral femoral head AVN and
osteonecrotic changes in the hand joints, the case
was consulted with an orthopedics and traumatology
specialist. Orthopedics and traumatology specialist
recommended “core decompression surgery” for
femoral head AVN. The patient did not agree the
operation. Hyperbaric Oxygen Therapy (HBOT)
was recommended to the patient who was referred to
the underwater medicine and hyperbaric medicine
outpatient clinic. After having an approval from
hematology, the patient commenced 1*200 mg/day
hydroxychloroquine and also 1*7.5 mg/day
prednisolone for RA treatment. Follow-up care and
treatment plan of the patient continue in a
multidisciplinary manner by our rheumatology,
hematology, underwater medicine and hyperbaric
medicine clinics.
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Figure 2. Bone marrow edema, synovitis and
erosion in the second MCP

Discussion
It has been reported in the literature that

rheumatoid arthritis and sickle cell anemia are rare
(3). In particular, there are articles in the nature of
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case reports (4). No dmard therapy has been shown
to be superior than others (5). The patient was
consulted to the hematology department, and
hydroxychloroquine and steroids were initiated with
consensus. The patient's symptoms regressed
significantly after the treatment.

When the literature is examined, it has been
reported that the coexistence of sickle cell anemia
and rheumatoid arthritis causes more erosion and
periarticular osteopenia. This type of patient tends to
be younger and more seropositive compared to the
RA population without sickle cell anemia (4-5).
Considering that the coexistence of sickle cell
anemia and rheumatoid arthritis is rare and has a
worse prognosis, it should be kept in mind that early
diagnosis and treatment are crucial. The treatment of
rheumatologic  disease should be planned
considering the accompanying vaso-occlusive crisis,
hemolysis, asplenia, and adverse reactions.
Multidisciplinary approach should remain at the
forefront in follow-up and treatment steps.

Written consent: A written patient consent
certificate was taken from the patient that her
medical data may be published on 31.03.2022.
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belirtilen telif haklarina sahiptirler: a) Patent hakki b)
Yazar(lar)mn ileride yazacaklari kitap, verecekleri konferans,
ders veya sozlii sunumlarda ticretsiz olarak makalede yer alan
tiim boliimleri kullanma hakki, ¢) Kendi kullanim amaglari
disinda kopyalayarak cogaltma haklari olup bu kopyalar
satma haklar1 yoktur. Ancak, ¢ogaltma, sergileme,
bagkalarma verme ve diger dagitim durumlarinda isbu
makalenin tiimiiyle veya kismen bir ortamda kullaniminda
Mugla Sitki Kogman Universitesi Tip Dergisi’ne atif
yapmalar1 gereklidir.
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