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Yazarlara A¢iklama

Dergi Harran Universitesi Tip Fakiiltesinin yayin organidir. Dergimize yazi hazirlarken liitfen agagidaki agiklamalar
okuyunuz. Harran Universitesi Tip Fakiiltesi Dergisi tip bilimine ve akademik galismalara katkisi olan, klinik ve deneysel
calismalari, editoryal yazilari, klinik olgu bildirimlerini, teknik ve egitici derlemelerini, tip konusundaki son gelismeler ile
orijinal gérunttleri, gériintili hastalik tanimlama sorularini ve editére mektuplari yayinlar.

Yayina kabul edilme, editoryal komite ile en az iki hakem karari ile alinir. Yayina kabul edilen yazilarin her tirli yayin
hakki dergiye aittir. Bu hak ézel diizenlenmis yayin hakki devir formu ile biitiin yazarlarin imzasi ile tespit edilir. Dergi
yilda 3 kez yayinlanir. Derginin yayin dili Tiirkge ve/veya ingilizcedir. Génderilerin yazilar daha énce herhangi bir dergide
yayinlanmamis ve orijinal olmalidir (Bilimsel kongrelerde sunulan sézli bildiri ve posterler bildirme kaydi ile harigtir).
Dergide yayimlanan yazilarin her tirli sorumlulugu (etik, bilimsel, yasal vb.) yazarlara aittir. Yayina kabul edilmeyen
yazilar ve her tirli ekler (fotograf, tablo, sekil ve disket vb.) iade edilmeyecektir. Yazim kurallarina uygun olarak
hazirlanmamis olan yazilarin incelenmeye alinip alinmamasi yayin Kurulu'nun insiyatifindedir.

YAZIM KURALLARI

Yayina gonderilen yazilar Microsoft Word programinda yazilmalidir. Yazi, sekil ve grafiklerin tamami elektronik ortamda

gonderilmelidir. Kapak sayfasi hari¢ yazinin higbir yerinde ¢alismanin yapildigi kurum ve yazarlarin ismi gegmemelidir.
Tum yazilar

Kapak Sayfasi,

Tiirkge Ozet,

ingilizce Ozet,

Makale Kismi,

Aciklamalar,

Kaynaklar,

Tablolar,

Sekiller ve resimler,

Alt yazilar seklinde dizilmelidir.

Yazarlarin Open Researcher and Contributor ID (ORCID ID) bilgilerini makale gonderilme asamasinda sisteme

yuklenmesi gerekmektedir.

Arastirma inceleme yazilarinin makale kismi (6zet, referanslar, tablo, sekil ve alt yazilar harig) toplam 4000 kelimeyi,

6zet kismi 400 kelimeyi, referanslar 40’1, tablo ve sekil sayisi 10°'u gegmemelidir. Limitler asagidaki tabloda 6zetlenmistir.

Olgu bildirileri su bélimlerden olugmalidir: Baglik, ingilizce baglik, Tiirkge ve ingilizce 6zet, giris, olgunun/olgularin

sunumu, tartisma ve kaynaklar. Olgu sunumlari toplam 8 sayfay1 gegmemelidir. Teknik ve tip alanindaki gelismelere ait

yazilar ve orijinal konulara ait gérlintii sunumlari 2 sayfayr gegmemelidir.

Tip Kelime limiti Ozet kelime limiti Tablo ve sekil sayisi limiti Referans limiti
Orijinal makale 4000* 400 10 40

Vaka sunumu 2000* 200 2 10
Editre mektup 500 2 5
Gorintli sunumlari 300 2 3
Derleme**

*Ozet, referanslar, tablo, sekil ve alt yazilar harig
**Herhangi bir limit uygulanmamaktadir

YAZILARIN HAZIRLANMASI

Metinde sade ve anlasilir bir yazim dili kullaniimali, bilimsel yazim tarzi benimsenmeli ve gereksiz tekrarlardan
kacinilmaldir. Yazi; iki satir aralikli olarak, Times New Roman 12 punto ile yazilmalidir. Sayfalar sag alt kdsesinde
numaralandiriimalidir.
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Yazilar sisteme 2 dosya halinde yiklenmelidir.

1 - KAPAK SAYFASI

Yazinin bashgi arastirma yazilarinda 100 karakteri (harf), olgu sunumlarinda 80 karakteri gegmemelidir. Baslik hem
ingilizce hem de Tiirkge olarak yazilmalidir. Yazida ¢alismaya katkisi olan yazarlarin ad ve soyadlari agik olarak
yazilmali, yazar sayisi, multidisipliner ¢alismalar disinda, arastirma ve inceleme yazilarinda ve derlemelerde 8'i olgu
sunumlarinda 6'y1 editére mektuplarda, gériinti sunumlarinda 2'yi gegmemelidir. Yazilarin altina ¢alismanin yapildig
kurumun agik adresi yazilmalidir.

Calisma daha &nce herhangi bir kongrede sunulmus ise kongre adi, zamani (glin-ay-yill ve kongre yeri olarak)
belirtimelidir.

Baslik sayfasinin en altina iletisim kurulacak yazarin adi, soyadi, agik adresi, posta kodu, telefon ve faks numaralari ile
e-posta adresi yazilmaldir.

2- TAM METIN

Degerlendirme surecinde hakemler tarafindan incelenecek olan tam metinler tek bir dosya olarak sisteme yiklenmelidir.
Tam metin dosyasi asagida belirtilen kisimlardan olusturulmali ve bu siraya gore dizenlenmelidir. Tablo ve sekiller tam
metin dosyasina kaynaklardan sonra asagida belirtilen sekilde eklenmeli, ayri bir dosya olarak yiklenmemelidir.

a) Ozetler

Yazinin Basligi; kisa, kolay anlasilir ve yazinin igerigini tanimlar ozellikte olmalidir. Ttrkge (0z.) ve Ingilizce (Abstract)
Ozetlerin basinda Tirkge ve Ingilizce baslik bulunmalidir. Arastirma inceleme yazilarinda 400, olgu sunumlarinda 200
kelimeyi gegmemelidir.

Ozetler, Tirkge arastirma yazilarinda Amag, Materyal ve metod, Bulgular, Sonug; ingilizce arastirma yazilarinda
Background, Materials and Methods, Results, Conclusions bélimlerinden olugmalidir.
Olgu sunumlari yazilarinda bu bélimlere gerek yoktur.

Anahtar Kelimeler; Tiirkge Oz ve Ingilizce Abstract bolimiiniin sonunda, Anahtar Kelimeler ve Keywords basligi altinda,
bilimsel yazinin ana basliklarini yakalayan, Index Medicus Medical Subject Headings (MeSH)'e uygun olarak yazilmig
en az (¢ en fazla bes anahtar kelime olmalidir. Anahtar kelimelerin, Tlrkiye Bilim Terimleri'nden (www.bilimterimleri.com)
secilmesine 6zen gosteriimelidir.

Tiim Olgiimler metrik sisteme (Uluslararasi Birimler Sistemi, SI) gére yaziimalidir. Ornek: mg/kg, pg/kg, mL, mL/kg,
mL/kg/h, mL/kg/min, L/min/, mmHg, vh. Olciimler ve istatiksel veriler, climle basinda olmadiklari siirece rakamla
belirtiimelidir. Herhangi bir birimi ifade etmeyen dokuzdan kiigik sayilar yazi ile yazilmalidir.

Metin icindeki kisaltmalar, ilk kullanildiklari yerde parantez iginde agiklanmalidir. Bazi sik kullanilan kisaltmalar; iv, im,
po ve sc seklinde yazilabilir.

Ozetlerde kisaltma kullaniimamalidir.

b) Makale

Yazi; Girig, Materyal ve metod, Bulgular ve Tartisma bélimlerinden olusur.

Giris: Konuyu ve ¢alismanin amacini agiklayacak bilgilere yer verilir.

Materyal ve metod: Calismanin gergeklestirildigi yer, zaman ve galismanin planlanmasi ile kullanilan elemanlar ve
yontemler bildirilmelidir. Verilerin derlenmesi, hasta ve bireylerin 6zellikleri, deneysel ¢alismanin 6zellikleri ve istatistiksel
metotlar detayli olarak agiklanmalidir.

Bulgular: Elde edilen veriler istatistiksel sonuglari ile beraber verilimelidir.

Tartigma: Calismanin sonuglari literatir verileri ile karsilastirilarak degerlendirilmelidir.

Tm yazimlar Turkge yazim kurallarina uymali, noktalama isaretlerine uygun olmalidir. Kisaltmalardan mumkin
oldugunca kaginilmali, e§er kisaltma kullanilacaksa ilk gectigi yerde ( ) igerisinde agiklanmalidir. Kaynaklar, sekil tablo
ve resimler yazi icerisinde gegis sirasina gore numaralandiriimalidir.

c) Kaynaklar

Telif Hakki © 2021 Harran Universitesi Tip Fakdiltesi Dergisi.
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Kaynaklar iki satir aralikli olarak yazilmalidir. Kaynak numaralari climle sonuna nokta konmadan () iginde verilmeli,
nokta daha sonra konulmalidir. Birden fazla kaynak numarasi veriliyorsa arasina “,", ikiden daha fazla ardisik kaynak
numaras! veriliyor ise rakamlari arasina “” konmalidir [ér. (1,2), (1-3) gibi]. Kaynak olarak dergi kullaniliyorsa: yil, cilt,
sayl, baslangic ve bitis sayfalari verilir. Kaynak olarak kitap kullaniliyorsa: sadece yil, baslangic ve bitis sayfalari verilir.
Kaynaklarda yazarlarin soyadlari ile adlarinin bas harfleri yazilmalidir. Kaynaklarda yazar sayisi 6 dan fazla ise ilk 6
yazarin ismi yazilir ve sonrasindaki yazarlarin isimleri yerine ingilizce kaynaklarda “et all.” , Tirkce kaynaklarda “ve
ark.” yazilir. Dergi isimleri Index Medicus’a gore kisaltiimalidir. Kaynak yazilma sekli asagidaki drnekler gibi olmalidir.
Kisisel gorusler ve yayinlanmamis yazilar kaynak olarak gosteriimemelidir.

Kaynaklar, yazinin alindigi dilde ve asagidaki 6rneklerde goriildiigi sekilde diizenlenmelidlir.
Dergilerdeki yazilar

Koyuncu |, Gonel A, Kocyigit A, Temiz E, Durgun M, Supuran CT. Selective inhibition of carbonic anhydrase-IX
by sulphonamide derivatives induces pH and reactive oxygen species-mediated apoptosis in cervical cancer HeLa cells.
J Enzyme Inhib Med Chem. 2018; 33(1):1137-49.

Tirkiye'de yayimlanan ulusal dergilerin adlari (indekslenenler harig) tam olarak yazilmalidir.

Oxztlirk 1A, Ertiirk C, Bilge A, Altay MA, Altay N, Isikan UE. Tibia Kiriklarinda Cerrahi Tedavi Yontemlerinin
Kompartman Basincina Etkisi. Harran Universitesi Tip Fakdltesi Dergisi. 2017;14(3):160-70.

Ek sayi (Supplement);
Solca M. Acute pain management: Unmet needs and new advances in pain management. Eur J Anaesthesiol
2002;19(Suppl 25):3-10.

Henuz yayinlanmamis online makale;
Das RR, Singh M, Naik SS. Vitamin D as an adjunct to antibiotics for the treatment of acute childhood pneumonia.
Cochrane Database Syst Rev. 2018 Jul 19;7:CD011597. doi: 10.1002/14651858.CD011597.pub2. [Epub ahead of print]
Review.

Kitaplar;
1) Krogman WM, iscan MY. The Human Skeleton in Forensic Medicine. Second ed. Springfield lllinois:
Charles Thomas Publisher, 1986:189-243.
2) Beard SD. Gaines PA, eds. Vascular and Endovascular Surgery. London: WB Sounders, 1998:319-29.

Kitaptan Bolum:
1) Soysal Z, Albek E, Eke M. Fetiis haklari. Soysal Z, Cakalir C, ed. Adli Tip, Cilt lll, istanbul Universitesi Cerrahp
asa Tip Fakultesi Yayinlari, Istanbul, 1999:1635-1650.
2) Freidman WF. The intrinsic  properties of the developing heart. In: Sonneblick E, Leschi M, Friedman
WF, eds. Neonatal Heart Disease. New York: Grunestratton, 1999:21-50.

Internet makalesi
Abood S. Quality improvement initiative in nursing homes: The ANA acts in an advisory role. Am J Nurs [serial on the
Internet] 2002 [cited 12 Aug 2002]. Available from: www.nursingworld.org/AIJN/2002/june/wawatch.htm

Web sitesi;
Cancer-pain.org [homepage on the Internet]. New York: Association of Cancer Online Resources [updated 16 May 2002;
cited 9 July 2002]. Available from:www.cancer-pain.org

Tez;
Gezer R: Rugae Palatina’larin Morfolojik Ozellikleri ve Bireysel Farkliliklar. Yiiksek Lisans Tezi, Sanlurfa: Harran
Universitesi Saglik Bilimleri Enstitlisi, 2016.

d) Agiklamalar
Varsa finansal kaynaklar, katki saglayan kurum, kurulus ve kisiler bu béliimde belirtiimelidir

Telif Hakki © 2021 Harran Universitesi Tip Fakdiltesi Dergisi.
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e) Tablolar

Tablolar ayri sayfaya iki satir aralikli yaziimali, her tablonun izerinde numara ve agiklayici ismi olmalidir. Tabloda
kisaltmalar varsa tablonun altinda alfabetik siraya gére agilimlari yazilmalidir. Omekler: PS: pulmoner stenoz, VSD:
ventrikliler septal defekt. Tablolar yazi icindeki bilgilerin tekrari olmamalidir. Tablo igerisindeki cizgiler enlemesine ve
boylamasina olmamali, yalniz Ust ve altinda diz gizgiler olmalidir. Tablo numaralandirmasi (Tablo 1., Tablo 2., ...)
seklinde ardisik numara verilmis olmali ve Roma rakamlari kullaniimamalidir.

f) Sekil ve Resimler

Her tlirlu cizim, grafik, resim, mikrograf ve radiograf “sekil” olarak adlandirilir. Sekil ve resimler mutlaka isimlendirilmeli
ve numaralandiriimalidir. Numaralandirmasi (Sekil 1., Sekil 2., ...) seklinde ardisik numara verilmis olmali ve Roma
rakamlari kullaniimamalidir. Resimler minimum 300 dots per inch (dpi) ¢ozinurligunde ve net olmalidir. Resimler makale
icine ayri bir sayfada ylklenmelidir. Sekil ve resim altlarinda kisaltmalar kullanilmis ise kisaltmalarin agilimi alfabetik
siraya gore alt yazinin altinda belirtilmelidir. Mikroskobik resimlerde biyitme orani ve teknigi agiklanmalidir.

Yayin kurulu, yazinin 6ziini degistirmeden gerekli gordligu degisiklikleri yapabilir.

YAYIN ETiGINE UYUM

Yazilarin arastirma ve yayin etigine uygun olarak hazirlanmasi bir zorunluluktur. Yazarlar, insan ile ilgili tim klinik
arastirmalarda etik ilkeleri kabul ettiklerini, arastirmayi bu ilkelere uygun olarak yaptiklarini belirtmelidirler. Bununlar ilgili
olarak Gereg ve Yontem boliminde: klinik arastirmanin yapildigi kurumdaki etik kuruldan prospektif ve retrospektif her
calisma icin onay aldiklarini ve calismaya katilmis kisilerden veya bu kisilerin vasilerinden bilgilendirilmis onam
aldiklarini; hayvanlar ile ilgili deneysel galismalarda ise hayvan haklarini koruduklarini, ilgili deney hayvanlari etik
kurulundan onay aldiklarini belirtmek zorundadirlar. insan veya deney hayvani (izerinde yapilan deneysel galismalarin
sonuglari ile ilgili olarak, dergiye yapilan bagvuru esnasinda, etik kurul onay belgesinin sunulmasi zorunludur. Yazar(lar),
ticari baglanti veya galisma igin maddi destek veren kurum varliginda; kullanilan ticari trln, ilag, firma vb. ile nasil bir
iliskisi oldugunu sunum sayfasinda Editore bildirmelidir. Bdyle bir durumun yoklugu da yine ayri bir sayfada belirtilmelidir.

Etik kurul izni gerektiren galismalarda Etik Kurul Onay Belgesinin makale gonderim surecinde sisteme ytklenmeli
ve izinle ilgili bilgiler (kurul adi, tarih ve sayi1 no) materyal ve metod bélimiinde ve ayrica makalenin tartisma kismindan
sonra agiklamalar bolimunde belirtimelidir. Etik Kurul izni gerektiren arastirmalar asagidaki gibidir.

- Anket, milakat, odak grup calismasi, gozlem, deney, goriisme teknikleri kullanilarak katilimcilardan veri toplanmasini
gerektiren nitel ya da nicel yaklagimlarla yuritilen her tirli arastirmalar

- Insan ve hayvanlarin (materyal/veriler dahil) deneysel ya da diger bilimsel amaglarla kullaniimasi,

- Insanlar iizerinde yapilan klinik arastirmalar,

- Hayvanlar Uzerinde yapilan arastirmalar,

- Kisisel verilerin korunmasi kanunu geregince retrospektif calismalar, (Arsiv taramasi yapilan ¢alismalarda
istenildiginde ¢alismanin yapildigi kurumdan alinan izin belgesi de ayrica sisteme yiiklenmelidir.)

Olgu Sunumu - Serisinde hastanin agik kimligi paylasiimamali ve hastadan yayina izin verildigine dair “Aydinlatilmis
onam formu”nun alindiginin belirtiimesi gerekmektedir

HAKEM RAPORU SONRASINDA DEGERLENDIRME
Yazarlar hakem raporunda belirtilen diizeltme istenen konulari maddeler halinde bir cevap olarak kendilerine ayrilan
cevap bélumine yazmalidirlar. Ayrica makale icerisinde de gerekli degisiklikleri yapmali ve bunlari makale igerisinde
belirterek (boyayarak) online olarak tekrar gdndermelidirler.

SON KONTROL

1. Yayin hakki devir ve yazarlarla ilgili bildirilmesi gereken konular formu geregince doldurulup imzalanmis,

2. Ozet makalede 400, olgu sunumunda 200 kelimeyi agmamis,

3. Baglik Tiirkge ve ingilizce olarak yazilmis,

4. Kaynaklar kurallara uygun olarak yazilmis,

5. Tablo, resim ve sekillerde bitlin kisaltmalar agiklanmis olmalidir.

6. iki satir aralikli olarak, Times New Roman 12 punto ile yazilmig, sayfalar sag alt kdsesinde numaralandiriimig olmali.

Yazim Kurallarina uymayan ve iThenticate programiyla yapilan incelemede benzerlik orani %25 iizerinde olan

makaleler degerlendirmeye alinmadan red edilecektir.

Telif Hakki © 2021 Harran Universitesi Tip Fakdiltesi Dergisi. -
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Instructions to Authors

The journal is a scientific publication of Harran University Faculty of Medicine. Please entirely read the
instructions discussed below before submitting your manuscript to the journal. The Journal of Harran University
Medical Faculty publishes original articles on clinical or experimental work, case histories reporting unusual
syndromes or diseases, technical and educative reviews, recent advancement of knowledge of the medical
sciences with original images, questionnaires of defining disease, and letters to the editor.

Final recommendation for publication is made by the editorial board and at least two independent
reviewers. The copyrights of articles accepted for publication is belonged to journal. This is determined by the
assignment of copyright statement, signed by all authors. The journal is published three times in a year. The
language of the journal is Turkish and/or English. Manuscripts submitted to the journal should not be published
before or not under consideration elsewhere (in the case of previous oral or poster presentation of the paper
at scientific meetings author should inform the journal). The full responsibility of the articles (ethic, scientific,
legal, etc.) published in the journal belong to the authors. If the article is rejected, the manuscript and any
related supplements (photographs, tables, figures, diskette etc.) will not be returned. If the paper is not
prepared in conformity with the writing instructions, decision for its evaluation will be made by the members of
the editorial board.

WRITING INSTRUCTIONS

Submitted manuscripts should be prepared using Microsoft Word program. All manuscripts, figures and
pictures must be submitted electronically. Authors should ensure that (apart from the title page) the manuscript
should contain no clues about the identity of authors and institution where the study was performed.
All papers should be arranged on the basis of following sequence:

1. Title page,
Turkish abstract,
English abstract,
Text of the article,
References,
Table(s),
Figure(s) and illustration’s)

8. Figure legend(s)
In the original articles number of words should not exceed 4000 (except abstract, references, tables, figures and legends)
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The Relationship of Inflammation Parameters with Obstruction in Coronary

Artery Ectasia

idris Bugra CERIK *-“*, Ferhat DINDAS "', Sefa Erdi OMUR?

1 Department of Cardiology, Faculty of Medicine, Cumhuriyet University, Sivas, TURKEY
2 Department of Cardiology, Faculty of Medicine, Ordu University, Ordu, TURKEY

Abstract

Background: Coronary artery ectasia (CAE) is a coronary artery disease that can progress in a wide clinical
spectrum, from asymptomatic cases to stable angina pectoris or acute coronary syndrome. CAE can
present with an acute coronary syndrome without an obstructive lesion. Although many studies
comparing isolated CAE with normal coronary arteries and coronary artery disease, CAE patients with
obstructive type lesions (obstructive CAE) have never been evaluated. In this study, we aimed to compare
obstructive CAE patients and isolated CAE patients in terms of various inflammatory parameters.
Materials and Methods: A total of 190 patients were enrolled, including 95 obstructive CAE patients and
95 age and sex-matched isolated CAE patients. All participants were evaluated in the study consisted of
patients admitted to the emergency department and diagnosed with NSTE-ACS. Systemic inflammatory
parameters such as Platelet/lymphocyte ratio (PLR), Neutrophil/lymphocyte ratio (NLR), Monocyte/HDL
ratio, CRP and sedimentation of the patients, were compared between two groups.

Results: CRP value was found significantly higher in obstructive CAE, compared to isolated CAE [5.5 (3.0-
9.0) mg/L, 4.0 (3.0-6.0) mg/L (P=0.003) respectively]. PLR value was found significantly higher in
obstructive CAE compared to isolated CAE [143+76, 120445 (p=0.015) respectively]. In multivariable
logistic regression analysis, only CRP was an independent predictor of obstruction in CAE [OR:1.075
(1.011-1.142), p=0.021].

Conclusions: To the best of our knowledge, this study is the first to evaluate the effects of obstructive
lesions on inflammatory parameters in patients with CAE presenting with acute coronary syndrome. We
have shown that systemic inflammation is increased in the presence of obstructive coronary artery
disease in CAE patients.

Key Words: Coronary artery ectasia, Myocardial infarction, Inflammation, CRP
0z.

Amag: Koroner arter ektazisi (CAE), asemptomatik vakalardan, stabil anjina pectoris ve hatta akut koroner
sendroma kadar genis bir klinik spektrumda karsimiza gikabilen bir koroner arter hastaligidir. CAE, tikayici
bir lezyon olmaksizin akut koroner sendromla ortaya cikabilir. izole CAE’yi normal koroner arterler ve
koroner arter hastaligi ile kiyaslayan birgok ¢alisma olmasina ragmen obstriktif tipte lezyonu olan CAE
hastalari (obstruktif CAE) daha 6nce hi¢ degerlendirmeye alinmamistir. Biz bu ¢alismada obstriiktif CAE
hastalari ile izole CAE hastalarini gesitli inflamatuvar parametreler agisindan kiyaslamayi amagladik.
Materyal ve Metod: Galismaya 95 obstriiktif CAE hastasi ve 95 yas ve cinsiyet uyumlu izole CAE hastasi
dahil olmak tizere toplam 190 hasta dahil edildi. Calismada tiim katilimcilar acil servise basvuran ve NSTE-
AKS tanisi alan hastalardan olusturuldu. iki grup arasinda Platelet/lenfosit orani (PLR), Nétrofil/lenfosit
orani (NLR), Monosit / HDL orani, CRP ve sedimantasyon gibi sistemik inflamatuar parametreler
karsilastirildi.

Bulgular: CRP degeri, obstriiktif CAE'de izole CAE'ye gore anlamli olarak ylksek bulundu [sirasiyla, 5.5 (3.0-
9.0) mg/L, 4.0 (3.0-6.0) mg/L (p=0.003)]. izole CAE’ye gére obstriiktif CAE'de PLR degeri anlamli olarak
daha yuiksek bulundu [sirasiyla, 120445, 143+76 (p=0.015)]. Cok degiskenli lojistik regresyon analizinde,
yalnizca CRP, CAE'deki tikanikhigin bagimsiz bir 6ngoéricisit olarak saptandi [OR:1.075 (1.011-1.142),
p=0.021].

Sonug: Bildigimiz kadariyla bu ¢alisma, akut koroner sendromla bagvuran CAE hastalarinda obstruktif tipte
lezyonlarin inflamatuvar parametrelere etkisini degerlendiren ilk c¢alismadir. Bu calismada CAE
hastalarinda obstruktif koroner arter hastaligi varliginda sistemik inflamasyonun arttigini gosterdik.

Anahtar kelimeler: Koroner arter ektazisi, Miyokard infarktiisi, inflamasyon, CRP
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Introduction

Coronary artery ectasia (CAE) is a coronary artery disease
of which prevalence is observed between 0.3% and 5% in
angiographic studies, which is defined as >1.5-fold dilation
of the epicardial coronary artery compared to the normal
segment (1, 2). Although congenital origin, bacterial in-
fections and connective tissue diseases are faulted in CAE
etiology, atherosclerotic coronary artery disease accom-
panies the majority of patients (3). Lipid deposition with
foamy cells, fibrous cap, hyalinization and degeneration of
the media layer, are shown histopathologically in the CAE
(4, 5).

The mechanism leading to dilatation of coronaries in CAE
is not completely clear, but histopathological findings are
similar to atherosclerosis. These findings may result from
increased inflammation and it has therefore been shown
in many studies, that inflammatory markers such as Neu-
trophil/lymphocyte ratio (NLR), Monocyte/HDL ratio, C-
reactive protein (CRP) increase in isolated coronary artery
ectasia, compared to patients with normal coronary arter-
ies and those with obstructive coronary artery disease (6-
13). As the severity of ectasia increased, inflammatory pa-
rameters has also reportedly increased (7). Platelet lym-
phocyte ratio (PLR) is a prognostic and diagnostic marker
associated with in-hospital mortality and major cardiac
adverse events, in acute coronary syndrome (14). Previ-
ous studies have revealed that PLR shows a positive cor-
relation with the severity of ectasia in isolated CAE (8).
Obstructive lesions are not uncommon in patients with
coronary artery ectasia (2). Moreover, it is unclear why
these develop in some patients with coronary artery ecta-
sia. They may be a result of increased inflammatory status
in patients with CAE and it may be possible to evaluate
these changes with inflammatory parameters. In this
study on patients with non-ST segment elevation acute
coronary syndrome (NSTE-ACS), we aimed to evaluate the
effect of obstructive lesions on inflammatory parameters
in patients with CAE.

Materials and Methods

Patient Selection

In this study, patients diagnosed with NSTE-ACS and coro-
nary artery ectasia in a local university hospital between
January 2015 and December 2019 were screened retro-
spectively. Admission diagnosis, demographic and clinical
features of the patients were obtained from electronic
health records. Patients with a diagnosis of heart failure,
with a previous percutaneous coronary intervention (PCl)
and/or coronary artery bypass graft (CABG), those with in-
flammatory disease, with chronic obstructive pulmonary
disease, with chronic kidney disease, with chronic liver dis-
ease, with malignancy, as well as those with an active in-
fection during the admission, were all excluded from the
study. A total of 190 patients were enrolled, including 95
obstructive CAE patients and 95 age and sex-matched iso-
lated CAE patients. All participants who were evaluated in
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the study consisted of patients admitted to the emer-
gency department and diagnosed with NSTE-ACS. The di-
agnosis of NSTE-ACS was made in accordance with the
contemporary ESC guidelines of the period (15).

The study received institutional permission from the uni-
versity hospital where it was conducted, as well as the ap-
proval from the ethics committee of the university (CUTF:
2019-10/08). Informed consent forms were obtained from
all patients and with the approval of the ethics committee,
verbal consent was obtained by telephone contact from
the patients who could not provide a written statement.
In the case of repeated blood pressure measurements of
> 140/90 mmHg or antihypertensive drug usage, arterial
hypertension was considered. Patients with at least two
fasting blood glucose levels measured as 2126 mg/dl, with
HbA1C level >6.5% or taking antidiabetic medication,
were considered to have diabetes mellitus disease. The
presence of hyperlipidemia was considered in patients
with a total serum cholesterol level of >200mg/dl or who
were using lipid-lowering medication.

Transthoracic echocardiography (TTE) was performed on
all patients with Vivid E7 (GE Vingmed Ultrasound) echo-
cardiography device and MS5 (1.5-4.5 MHz) ultrasound
probe, before coronary angiography. Left ventricular ejec-
tion fraction (LVEF) was measured using the Simpson
method.

Blood Samples Measurement

Basic blood test parameters at the time of admission with
acute coronary syndrome were recorded for all patients.
All measurements were performed within 30 minutes af-
ter blood collection. An automatic blood cell counter
(Beckman, California) was used to complete blood count
measurement. Sedimentation, fasting blood glucose, lipid
panel, serum electrolytes, thyroid function tests, blood
urea nitrogen (BUN), troponin and creatinine levels of all
patients, were recorded. C-reactive protein (CRP) meas-
urement was done using an automatized analyzer (Beck-
man Coulter analyzer, California) using nephelometric
measurement before the coronary angiography.
Coronary angiography

All angiographic imaging was performed with the Philips
Allura Xper Percutaneous Coronary Intervention system.
Femoral intervention with standard Judkins technique and
6 Fr catheter was used for all patients._

CAE was defined as a 21.5 fold dilatation of the epicardial
coronary artery relative to the normal segment (16). Post-
stenotic dilatations were not considered as coronary ecta-
sia. Isolated CAE has been described as a condition with-
out significant coronary stenosis. Obstructive coronary ar-
tery disease was considered in the presence of >70% ste-
nosis and ischemia evidence (FFR <0.8 or ischemia demon-
strated by myocardial perfusion scintigraphy), >90% ste-
nosis in coronary arteries.

In the CAE classification made by Markis, diffuse dilation
of 2 or 3 coronary arteries was classified as Typel CAE,
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whereas diffuse dilation of one coronary artery with local-
ized dilation in another vessel was classified as Type2 CAE,
single-vessel diffuse dilatation as Type3 CAE and localized
or segmental dilatation as Type4 CAE (16). In our study,
we classified Markis Type 1 and Type 2 ectasia as severe
ectasia, Type 3 and Type 4 ectasia as mild ectasia, in order
to compare the severity of CAE and obstruction presence
under a total of 4 groups of patients.

Statistical Analysis

The analysis of the data was performed with the TURCOSA
(Turcosa Analytics Ltd Co, Turkey, www.turcosa.com.tr)
statistical software. The significance level was determined
as p<0.05. The suitability of the data for normal distribu-
tion was evaluated by a histogram, g-q graphs and the
Shapiro-Wilk test. The categorical variables were ex-
pressed as the number with a percentage. Normally dis-
tributed continuous data was expressed as mean + stand-
ard deviation, while continuous variables that are not nor-
mally distributed were specified as median (minimum-
maximum). Variance homogeneity was tested using the
Levene test. In comparisons between two groups, inde-
pendent two samples t-test and Mann Whitney U test was
used for continuous variables. Kruskal-Wallis tests were
used in the comparisons of more than two groups. The
Dunn-Bonferroni test was performed for multiple compar-
isons. The Chi-square analysis was used to compare cate-
gorical variables. Multivariate logistic regression analyses
were carried out to determine the risk factors affecting
the Obstructive Lesion status. Receiver operating charac-
teristic (ROC) graphics were drawn and cut-off values
were calculated to evaluate the predictability of lesion sta-
tus with CRP variables in patients with ectasia. Sensitivity,
specificity and area under the curve were calculated to
evaluate diagnostic test performance.

Results

A total of 190 patients, 95 of whom were isolated CAE and
95 were CAE with obstructive coronary artery disease,
were included in the study. Baseline demographic charac-
teristics, clinical and angiographic data, basic laboratory
tests, echocardiographic parameters of the patients are
given in Table 1 and Table 2, respectively. There was no
significant difference between the baseline demographic
characteristics of the patients. In the isolated coronary ec-
tasia group, ectasia in the Left anterior descending coro-
nary artery (LAD) was higher compared to the obstructive
CAE group [48(50.5%), 32 (33.7%), respectively (p<0.05)].
There was a significant difference in ectasia, which was
determined as mild and severe between the groups
(p=0.027), and this difference was due to a higher preva-
lence of severe ectasia in the isolated CAE group than the
obstructive CAE group [47(49.5%), 32(33.7%), respec-
tively]. Although there was no significant difference in
most of the basic hemogram and biochemical parameters,
there was a significant difference between the groups in
PLR and CRP. CRP value was found significantly higher in
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obstructive CAE compared to isolated CAE [5.5 (3.0-9.0)
mg/L, 4.0 (3.0-6.0) mg/L (P=0.003), respectively]. PLR
value was found to be significantly higher in obstructive
CAE compared to isolated CAE [143+76, 120445 (p=0.015),
respectively]. In multivariate logistic regression analysis,
CRP was determined as an independent variable
[OR:1.075 (1.011-1.142), p=0.021] (Table 3).

Table 1. Comparison of demographic and angiographic features of ob-
structive CAE and isolated CAE patients
Group

Isolated CAE Obstructive CAE
Variables (n=95) (n=95) p-value
Age, years 60.56+10.11 60.77+£10.27 0.887
Gender (Female)
(%) 22(23.2) 13(13.7) 0.134
Smoking n,(%) 36(37.9) 49(51.6) 0.058
DM n,(%) 16(16.8) 19(20.0) 0.708
HL n,(%) 25(26.3) 34(35.8) 0.158
HT n,(%) 51(53.7) 48(50.5) 0.663
ARB/ACEi n,(%) 41(43.2) 36(37.9) 0.460
CCB n,(%) 21(22.1) 13(13.7) 0.185
Beta Blocker n,(%) 37(38.9) 48(50.5) 0.109
NSTE-ACS
USAP n,(%) 34(35.8) 37(38.9) 0.653
Ml n,(%) 61(64.2) 58(61.1)
Ectasia
LAD n,(%) 48(50.5) 32(33.7) 0.019
CX n,(%) 43(45.3) 43(45.3) 0.999
RCA n,(%) 57(60.0) 53(55.8) 0.557
Ectasia Severity
Mild n,(%) 48(50.5) 63(66.3) 0.027
Severe n,(%) 47(49.5) 32(33.7)
Obstructive Lesion
LMCA n,(%) 6(6.3)
LAD n,(%) 71(74.7)
Cx n,(%) 41(43.2)
RCA n,(%) 51(53.7)
3VD n,(%) 21(22.1)
Decision
Medical follow-up
n(%) 95(100) 1(1.1)
PClI n,(%) 54(56.8)
CABG n,(%) 40(42.1)

DM: Diabetes mellitus, HT: Hypertension, HL: Hyperlipidemia, ARB: Angi-
otensin receptor blocker, ACEi: Angiotensin converting enzyme inhibitor,
CABG: Coronary artery bypass graft, CCB: Calcium channel blocker, NSTE-
ACS: Acute coronary syndromes without ST-elevation, USAP: Unstable
angina pectoris, LMCA: Left main coronary artery, LAD: Left anterior de-
scending artery, MI: Myocardial infarction, CX: Left circumflex artery,
RCA: Right coronary artery, PCl: Percutaneous coronary intervention, 3

VD: Three vessel coronary artery disease.

Patients with Markis type 1 and type 2 ectasia were cate-
gorized as severe ectasia, and patients with Markis type 3
and type 4 ectasia were categorized as mild ectasia; the
difference in inflammation markers is given in Table 4. No
statistically significant relationship was found between
the groups in terms of the Neutrophil/lymphocyte ratio
(NLR) variable (p>0.05). The CRP level was found to be sta-
tistically different between the groups (p=0.023). This dif-
ference was due to the CRP level of patients in the mild
and severe ectasia group in isolated CAE [4.3 (3.0-5.3), 4.0
(3.0-6.0) mg/L, respectively] being lower than the patients
in the severe ectasia group with obstructive CAE [6.0(3.1-
9.2)mg/L]. CRP values stratified by the presence of ob-
struction and the severity of ectasia in CAE are given in
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Figure 1. The PLR variable was found to be statistically dif-
ferent between the groups (p=0.003). This difference is
the result of the PLR value of the patients in the mild ec-
tasia group in the isolated CAE (107.14 + 36.09) found to
be lower than the patients in the severe and mild group
with obstructive CAE (163.77+107.84, 132.88+ 51.28, re-
spectively). The Monocyte/HDL ratio variable was found
to be statistically different between the groups (p=0.018).
This difference is the result of the Monocyte/HDL ratio
value of the patients in the mild ectasia with isolated CAE
[14.2(10.0-16.7)], and severe ectasia with obstructive CAE
[14.3(10.3-18.9)], having been found to be lower than the

patients
[17.4(13.8-21.4)].

Table 2. Comparison of laboratory and echocardiographic parameters

of obstructive CAE and isolated CAE patients

in the mild ectasia with obstructive CAE

Variables Group
Isolated CAE Obstructive CAE P
(n=95) (n=95) value
RBC, (10%/ulL) 4.94+0.74 4.92+0.76 0.828
Neutrophil (103/ul) 5.4(4.0-8.0) 5.7(4.0-8.0) 0.722
Lymphocyte (103/ulL) 2.0(2.0-3.0) 1.93(1.0-3.0) 0.999
Monocyte (103/ul) 0.5(0.0-1.0) 0.6(0.0-1.0) 0.151
Hb (g/dl) 14.7(13.0-16.0) 15.0(13.0-16.0) 0.605
Platelet (103/uL) 243.0(190.0- 254.0(209.0-306.0) 0.236
290.0)
Glucose (mg/dl) 111.0(96.0- 113.0(99.0-137.0) 0.767
143.0)
Triglyceride (mg/dl) 128.0(88.0- 141.0(101.0-179.0) 0.355
172.0)
HDL, (mg/dl) 36.0(30.0-45.0) 35.0(29.0-40.0) 0.229
LDL (mg/dl) 112.0(81.0- 114.0(90.0-136.0) 0.589
144.0)
Monocyte /HDL ratio 14.3(10.0-18.0) 16.7(12.0-21.0) 0.051
PLR 120.11+45.35 143.63+76.72 0.015
NLR 2.7(2.0-5.0) 3.0 (2.0-4.0) 0.874
Creatinine (mg/dl) 0.9(1.0-1.0) 1.0(1.0-1.0) 0.825
ALT (U/L) 23.0(15.0-31.0) 23.0(15.0-32.0) 0.816
AST (U/L) 25.0(19.0-37.0) 23.0(18.0-40.0) 0.560
Sedimentation (mm/h) 7.5(5.0-11.0) 7.0(5.0-12.0) 0.991
CRP (mg/L) 4.0(3.0-6.0) 5.5(3.0-9.0) 0.003
TSH (mIU/L) 1.1(1.0-2.0) 1.2(1.0-2.0) 0.518
Troponin (ng/mL) 0.29(0.0-1.56) 0.23(0.0-2.46) 0.757
EF, % 55.0(50.0-60.0) 55.0(50.0-57.0) 0.443
Ascending aorta diame- 2.7(3.0-3.0) 2.7(3.0-3.0) 0.583

ter (cm)
RBC: Red blood cell, Hb: Hemoglobin, HDL: High density lipoprotein, LDL:
Low density lipoprotein, PLR: Platelet to Lymphocyte ratio, NLR: Neutro-
phil to Lymphocyte ratio, ALT: Alanine aminotransferase, AST: Aspartate
aminotransferase, CRP: C reactive protein, TSH: Thyroid stimulating hor-
mone, EF: Ejection fraction.

Table 3. Multivariate logistic regression analysis showing independent
predictors of obstruction in coronary artery ectasia
%95 Confidence interval

Variables OR S.E p Lower Upper
Troponin | 1,012 0,026 0,647 0,962 1,064
CRP 1,075 0,031 0,021 1,011 1,142
Age 1,004 0,016 0,783 0,974 1,035
LDL 1,004 0,004 0,346 0,996 1,011
PLR 1,003 0,003 0,243 0,998 1,008
:i"oomcyte /DL v ) oos 0017 0147 0992 1,058
NLR ,888 0,068 0,079 0,777 1,014

CRP: C reactive protein, HDL: High density lipoprotein, LDL: Low density
lipoprotein, NLR: Neutrophil to Lymphocyte ratio, OR: Odds ratio, PLR:
Platelet to Lymphocyte ratio, S.E.: Standard error
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Fig 2. ROC analysis of CRP in distinguishing isolated CAE and obstructive
CAE

Table 4. Comparison of obstructive CAE, isolated CAE and ectasia se-
verity.

Group
Isolated Obstruc- Obstruc-
Isolated CAE tive CAE tive CAE
Variables CAE Mild .
. Severe Mild Severe
Ectasia 5 X N P
Ectasia Ectasia Ectasia
(n=47) value
(n=48) (n=63) (n=32)
Sedimenta- 7.0 8.0 7.0 7.5 0.866
tion (4.0-11.0) (5.0-12.5) (5.0-12.0) (5.0-10.5) ’
43 4.0 5.1 6.0
CRP (3.05.3F (3060F  (309.1®  (3192° 003
107.14 131.39 132.88 163.77
PLR +36.09° +49.76% 451.28° +107.84° 0.003
2.4 2.9 3.0 2.9
NLR (1.7-5.0) (2.0-4.5) (23-4.0) (1540) 0%
14.7 17.4
" 14.2 14.3
MONOSITHDL ., (10.6- (13.8- . 0018
(10.0-16.7) 215 2140 (10.3-18.9)

CRP: C reactive protein, PLR: Platelet to Lymphocyte ratio, NLR: Neutro-
phil to Lymphocyte ratio

ab Similar letters in the same line indicate similarity between groups, dif-
ferent letters represent difference between groups.
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Discussion

To the best of our knowledge, this is the first study com-
paring isolated CAE with obstructive CAE in terms of in-
flammatory parameters. Our results showed that obstruc-
tive lesions are associated with higher CRP levels in pa-
tients with CAE, and CRP is an independent predictor for
obstructive CAE.

CAE etiology has not been fully clarified. Similar to ather-
osclerotic disease of the ectatic segment of the coronary
artery, cholesterol and fat debris covered with a fibrous
cap is observed, as well as the destruction and reduction
occurring in the internal, external elastic lamina in medial
elastic fibers (16, 17). No mechanism has been understood
to explain all CAE patients and there is no treatment mo-
dality to prevent its progression (18). It is thought to be
related to coronary artery disease in more than half of the
patients (3). Subclinical LV dysfunction has been demon-
strated by strain echocardiography, although LV functions
of CAE patients were not altered by standard echocardio-
graphic methods (19). As in coronary artery disease, it is
more common in the male gender, and hypertension,
smoking as well as hyperlipidemia are all risk factors (20,
21). In a study evaluating 91 CAE patients and 90 normal
coronary participants, a significant difference was ob-
served in total cholesterol, triglyceride (TG), high-density
lipoprotein (HDL) and low-density lipoprotein levels in pa-
tients with CAE, compared to normal coronary; athero-
genic dyslipidemia index (TG / HDL) was also determined
as an independent predictor for CAE (22). There was no
difference between the patient groups evaluated in this
study in terms of the lipid panel. This may be the result
that, although one group had obstructive coronary artery
disease, both groups consisted of patients with CAE. Un-
like other atherosclerotic risk factors, it has been shown
that diabetes mellitus (DM) is not a risk factor for CAE.
Moreover, a no positive relationship has been found be-
tween CAE and DM (23). In our findings, the majority of
patients were male and had high smoking rates, and hy-
pertension (HT) and hyperlipidemia (HPL) were common,
but relative DM was observed in a lower ratio. Among
these findings, there was no difference between isolated
CAE and obstructive CAE.

One subject that has been studied in CAE pathogenesis in
recent years is the presence of chronic inflammation,
however it remains a matter of debate whether this in-
flammation is the result of atherosclerotic coronary artery
disease. Vascular endothelial growth factor (VEGF), which
induces the production of Matrix metalloproteinases,
TNF-alpha and interleukin-6, has been shown to increase
in isolated CAE (9, 10). Increased levels of I-CAM, V-CAM
and E-selectin, which are soluble adhesion molecules,
strengthened the hypothesis that vascular inflammation
increased (11). The presence of increased systemic inflam-
mation in CAE has since begun to be investigated. CRP
level has been shown to be higher in isolated CAE patients

Inflammation parameters on obstructive coronary artery ectasia

than in obstructive coronary artery disease (12). Neutro-
phil-lymphocyte ratio (NLR) has been shown to be corre-
lated with CRP in isolated CAE as another marker showing
inflammation (13). Monocyte-HDL ratio was shown to in-
crease in isolated CAE and this relationship was found to
correlate with the severity of ectasia. In various studies
conducted on the topic, comparisons were made between
isolated CAE, normal coronary and obstructive coronary
artery disease. In patients with coronary artery ectasia,
obstructive coronary artery lesions are not scarce (2). Ex-
cessive acceleration of the inflammatory process in CAE
patients can lead to the development of obstruction or, in
other words, the acceleration of the mechanism causing
CAE can be detected with systemic inflammatory markers.
The NLR of the patients included in our study was not dif-
ferent between the two groups. The monocyte-HDL ratio
was higher in obstructive CAE patients, but it was not sta-
tistically significant, though the CRP level, which is one of
the most reliable parameters of systemic inflammation,
was found to be significantly higher in obstructive CAE pa-
tients as an independent predictor.

The relationship between the increase of the platelet
count (24) and the reduction of the lymphocyte count (25)
with major cardiac adverse events has been demon-
strated. Subsequent studies have shown that PLR is a good
predictor in demonstrating an all-cause death in NSTE-ACS
patients (14). In a study conducted in patients with stable
angina, it was shown by Kundi et al. that PLR was higher in
isolated CAE compared to obstructive coronary artery dis-
ease and normal coronary arteries, and that this was cor-
related with the severity of CAE (8). In previous studies,
the effectiveness of PLR has been demonstrated in acute
coronary syndrome. In NSTE-ACS patients evaluated in our
study, the PLR value of obstructive CAE patients was sig-
nificantly higher than isolated CAE, however the differ-
ence in the multivariate logistic regression analysis lost its
statistical significance.

The association of CAE with obstructive coronary artery
lesions is not rare (2). Although many studies have shown
the relationship of CAE with inflammation in patients with
stable angina, studies in which ACS and CAE are evaluated
together are limited. In a study evaluating 60 patients who
had primary PCl due to AMI, obstructive CAE was shown
to have higher inflammation markers, such as CRP and
NLR, than the control group (26). In the study, although
the authors stated that the high levels of the inflammation
marker and the presence of CAE did not affect mortality,
it is difficult to make this conclusion with this small-scale
study. In previous studies, isolated CAE has been shown to
have mortality rates similar to multi-vessel coronary ar-
tery disease (27). This may be related to an increased in-
flammatory condition. The relationship between CRP and
increased mortality and cardiac adverse events have been
known for a long time, in NTE-ACS (28, 29).
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Our study showed that the presence of obstructive lesions
in CAE disease is characterized by increased inflammation
in NSTE-ACS. We believe that prospective studies compar-
ing obstructive CAE with other coronary artery diseases,
will contribute greatly to the literature.

Study limitations

The most important limitation of our study is its retrospec-
tive design. The vascular wall was not evaluated by intra-
vascular ultrasound and therefore an error might have oc-
curred in the assessment of the severity of ectasia. Less
expensive and more practical markers of the inflammation
were used, therefore its correlation could not be per-
formed with other vascular inflammatory parameters that
showed to have increased in CAE. As a result of the low
prevalence of the disease, the population included in the
study can be considered low, although it was comparable
to similar studies.

Conclusion

In this study in which the CAE causing NSTE-ACS was eval-
uated, we found that inflammation markers differ accord-
ing to the presence or absence of obstructive lesions. CRP
value, one of the most important markers of inflamma-
tion, is significantly higher in obstructive CAE compared to
isolated CAE. We suggest that increased systemic inflam-
mation in CAE patients accelerates the way to obstructive
CAE and major cardiac adverse events may be more read-
ily detected in this patient group.
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Abstract

Background: Pectus carinatum (PC) presents with anterior protrusion of the chest wall in the childhood
period and becomes more prominent during puberty. Optimum time for surgery concerns the life period
with flexibility of the chest wall. However, today Abramson operation is performed for younger and adult
patients by many surgeons. In this study, we aimed to compare the complication results of Abramson
surgery for PC between pediatric, adolescent and adult groups, to indicate the optimal appropriate period
for this surgery.

Materials and Methods: From 2012 to 2018, 178 cases had symmetric-asymmetric PC identified. A total
of 63 patients who could not use or had unsuccessful outcomes with a brace therapy were treated with
Abramson surgery in our clinic. We classified patients into three groups: Pediatric (patients younger than
12 years), adolescent (patients between 13 and 16 years); and adult (patients between 17 and 20 years).
We evaluated patients' demographics, and compared results of surgery, duration of hospitalization and
complication rates.

Results: Fifty patients were male and 13 were female. The age range was 8 to 20 years (mean 14.5+2.5
years). Symptomatic patients and chest pain in the preoperative period were seen more frequently in
patients with older age, but this was not statistically significant (p:0.061, p:0.901, p:510). There was no
significant difference between groups with respect to duration of operation, and duration of follow up
(p:0.338, p:0.646, p:0.668). In the early 30-day postoperative period, no mortality was observed. In logistic
regression analysis, postoperative complications increased in patients older than 17 years, but this wasn't
statistically significant (p:0.256).

Conclusions: The Abramson procedure is an effective and successful method with low complication rates
in the group who do not benefit from a brace for treatment of pectus carinatum. However, complication
rates may increase in the adult period, though this was not statistically significant.

Key Words: Pectus carinatum, Abramson procedure, Minimally invasive repair pectus carinatum
0Oz.

Amag: Pektus karinatum (PK) ¢ocukluk doneminde gogtisiin 6ne ¢ikmasi ile belirir ve ergenlik doneminde
daha da ilerleyebilir. Cerrahi igin en uygun zaman gogis duvarinin elastik oldugu dénemdir. Bununla
beraber, bugiin Abramson operasyonu ¢ocuklar ve eriskinlerde de uygulanmaktadir. Bu galismada, PK igin
cocukluk, ergenlik ve eriskin gruplar arasinda Abramson operasyonun komplikasyonlari agisindan en uygun
donemini karsilastirmak amaglandi.

Materyal ve Metod: 2012 ile 2018 yillari arasinda simetrik ve asimetrik PK 178 olgu tespit edildi.
Klinigimizde brace tedavisini kullanamayan veya basarisiz olan 63 olgu Abramson cerrahisi ile tedavi edildi.
Olgular 3 gruba ayrildi: Cocukluk (12 yasindan kigtik olgular), ergenlik ((13-16 yas arasinda olgular) ve
erigkin (17 ve 20 yas arasinda olgular) olarak siniflandirildi. Hastalarin demografik yapilari, cerrahi sonuglari,
yatis siireleri ve komplikasyon oranlari degerlendirildi.

Bulgular: Elli hasta erkek, 13 hasta kadindi. Hastalarin yas aralig1 8-20 (ortanca deger 14.5+2.5 yil) arasinda
idi. Semptomatik hastalar ve gogis agrisi en sik olarak ileri yas grubunda goruld, fakat istatistiki olarak
anlamli degildi (p:0.061, p:0.901, p:510). Gruplar arasinda operasyon sureleri ve takip streleri arasinda
anlamh fark izlenmedi (p: 0,338, p: 0,646, p: 0,668). Postoperatif erken 30 glnlik donemde 6lim
izlenmedi. Lojistik regresyon analizinde postopertaif komplikasyonlarin 17 yas stl grupta arttigi saptandi
ancak istatistiki olarak anlamli izlenmedi (p:0.256).

Sonug: Abramson teknigi brace tedavisinden fayda gérmeyen PK tedavisinde dusiik komplikasyon oranlari
ile etkin ve basarili yontemdir. Komplikasyon orani eriskin periodda istatistiksel olarak anlamli olmasa da
artabilir.

Anahtar kelimeler: Pektus karinatum, Abramson operasyonu, Minimal invazin onarim pektus karinatum
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Introduction

Pectus carinatum (PC) presents with anterior protrusion
of the chest wall in the childhood period and becomes
more prominent during puberty (1). It is classified as
chondrogladiolar and chondromanubrial subtypes ac-
cording to the anatomical position of the highest protru-
sion. The Nuss procedure was a successful treatment mo-
dality for pectus excavatum as a minimally invasive tech-
nique in recent years (2). Abramson described a minimally
invasive technique with the technique of Nuss procedure,
where a bar is placed over the sternum to give the con-
venient shape to the chest wall (3). The bar is held over
the sternum with the help of wires. Optimum range pe-
riod is reported as between 12 and 18 years because of
the flexibility of the chest wall (4). However; today, this
operation is performed for younger and adult patients by
many surgeons (5).

In this study, we compared the complication results of
Abramson surgery for PC between pediatric, adolescent
and adult groups, to indicate the optimal appropriate pe-
riod for this surgery.

Materials and Methods

From 2012 to 2018, symmetric-asymmetric PC was iden-
tified in 178 cases. All cases initially had orthotic brace
treatment; however, 63 patients who could not use the
brace or had unsuccessful results were treated with
Abramson surgery in our clinic. We classified patients into
three groups: Pediatric (patients younger than 12 years),
adolescent (patients between 13 and 16 years); and adult
(patients between 17 and 20 years). We evaluated pa-
tients' demographics, and compared results of surgery,
duration of hospitalization and complication rates. Writ-
ten consent was obtained from all patients or from their
parents. Approval was obtained from the local ethical
committee of our institution (date of approval:
08.06.2018, approval no: 2018/22).

Posteroanterior and lateral chest X-rays, routine blood
tests, electrocardiogram, thoracic computed tomogra-
phy, and pulmonary function tests were obtained for all
cases in the preoperative period. A compression test was
performed to evaluate the flexibility of the chest wall, by
compressing the sternum while the patient was standing
against the wall. Cosmetic reasons were the indication for
surgery in most cases.

Fifty patients were male and 13 were female. Age range
was 8 to 20 years (mean 14.5+2.5 years).

Three age groups were generated. The pediatric group
was composed of 21 patients between 8 and 12 years
(mean 11.8+1.6 years). The adolescent group composed
of 20 patients between 13 and 16 years (mean 14.6+0.5
years). The adult group comprised 22 patients between
17 and 20 years (mean 17+1.4 years). Ratio of males to
females was 1.6 (13/8) in the pediatric group, 5.6 (17/3)
in adolescent group, and 10 (20/2) in the adult group.

Which period should be chosen for repair of PC?

Preoperative clinical data for patient groups is shown in
Table 1. Surgery was performed with general anesthesia
and the Abramson technique as described by Abramson
in 2005 (3).

Surgical Procedure

The patient is intubated with single lumen tube under
general anesthesia. Both arms are abducted to 90 degrees
in supine position. The highest protruded point of the
chest wall is depressed manually and the proper size and
shape of the bar is defined. The template with the proper
size is shaped according to the chest wall. Pectus bar
(Hipokrat®, izmir, Turkey) with the same length as the
template is bent similar to the template. Then 3 cm skin
incisions are made on midaxillary lines on bilateral sides
and a tunnel is formed in the subpectoral area over the
line of the highest protruded point of the chest wall. Two
costas are deperiosted on bilateral sides and 2 sternal ca-
bles with an aspiration catheter attached to the tip (Pio-
neer® Surgical, Ml, ABD) are passed under the ribs to sta-
bilize the fixators. Catheters are drawn back and fixators
are stabilized on bilateral sides with these steel cables.
The bar is passed through the subpectoral tunnel and the
tips of the bars are placed in the stabilizers. Bars are sta-
bilized in the fixators with pins and cables.

Patients were followed at 1, 3, 6, 12 and 24 months after
the first operation and 1 and 12 months after removal of
the bars.

Statistical Analyses

Statistical analysis was completed using IBM SPSS Statis-
tics for Windows, Version 23.0 (IBM Corp., Armonk, NY).
Pearson chi-square test was performed for categorical
variables. The normality assumption was checked with
the Shapiro-Wilk test. The Kruskal Wallis test was used for
comparison of non-parametric variables between groups
and Bonferroni-Dunn test was used as a post-hoc test for
significant cases. Binary logistic regression analysis was
used to determine the effect of the study groups on post-
operative complications. Data are expressed as n (%) or
meanxSD (range), as appropriate. P values <0.05 were
considered statistically significant.

Results

Symptomatic patients and chest pain in the preoperative
period were seen more frequently in patients with older
age, but this was not statistically significant (p:0.061,
p:0.901, p:510) (Table 1). There was no significant differ-
ence between groups with respect to duration of opera-
tion and duration of follow up (p:0.338, p:0.646, p:0.668).
In the early 30-day postoperative period, no mortality was
observed. The most frequent postoperative complica-
tions were observed in the adult group (45.5%), followed
by adolescent group (30%) and pediatric group (28.6%);
however, these were not statistically significant (Table 2)
(p:0.436).
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Table 1. Preoperative and peroperative clinical data of the patients

Which period should be chosen for repair of PC?

Total (n:63) Pediatric Group (n:21) Adolescant Group (n:20) Adult Group (n:22) p
Age 14,5+2,5(8 20) 11,8+1,6(8-12) 14,6+0,5(13-16) 17+1,4(17-20) <0,001
Sex
Female 13(20,6%) 8(38,1) 3(15%) 2(9,1) 0,061
Male 50(79,4%) 13(61,9) 17(85%) 20(90,9)
Symptoms 77(55%) 3(14,3) 42 (63,6%) 4(18,2) 0,901
Dyspnea 1(1,6%) 0(0) 1(5%) 0(0) 0,317
Chest pain 8(12,7%) 3(14,3) 1(5%) 4(18,2) 0,510
Z;L’;')”"" of  hospitalisation | &5 3 (3-13) 4,141,8 (3-10) 4,9+2,4 (3-13) :137;;32)6 0,646

i - + + +
Duration of follow-up (months) 35,649,7(10-58) (3275,_15_(?),5 (3251,:;98),2 (3;10__152,)1 0,668
Duration of Surgery (minutes) 72,2+26(45-150) 72,4+21,9(60-150) 77,5+34,6(50-150) 67,1+20(45-120) 0,338
Data are presented as n (%) or meanzSD (range). Pearson chi-square test, Kruskall-Wallis test. n:Number of patients
Table 2. Postoperative complications of patient groups

Total Pediatric Group (n:21) Adolescant Group (n:20) Adult p

(n:63) Group (n:22)
Complications (total) 22 (34,9%) 6 (28,6%) 6 (30%) 10 (45,5%) 0,436
Sliding of bar 5 (7,9%) 1(4,8%) 0 4(18,2%) 0,538
Bar allergy 5(7,9%) 1(4,8%) 2 (10%) 2(9,1%) 0,862
Bar intolerance 3 (4,8%) 2 (9,5%) 0 1(4,5%) 0,529
Splitting of wires 5(7,9%) 0 1(5%) 4(18,2%) 0,095
Costa fracture 2 (3,2%) 1(4,8%) 0 1(4,5%) 0,999
Pneumothorax 3 (4,8%) 1(4,8%) 1(5%) 1(4,5%) 0,999

Recurrence 2 (2%) 0 1(5%) 1(4,5%) 0,763

Data are presented as n (%). Pearson chi-square test. n:Number of patients

In the adolescent and adult groups, one case each had re-
currence observed. In logistic regression analysis, postop-
erative complications increased in patients older than 17
years, but this wasn't statistically significant (p:0.256) (Ta-
ble 3). In 1 case in the adult group, the bar was removed
at 23 months due to allergy, but recurrence was not ob-
served in the follow-up with this case. No case had the
overcorrection complication observed.

Table 3. Logistic regression analysis for postoperative complica-
tions.

GRUP OR (95%Cl) P

Pediatric group Reference -

Adolescant group 1,071 (0,279-4,115) 0,920

Adult group 2,083 (0,588-7,383) 0,256
Discussion

PC reconstruction was described classically by Ravitch (6).
The Ravitch operation involves a midsternal operation in-
cision, elevation of the bilateral pectoral muscles, resec-
tion of the subperichondral defective costal cartilage and
transverse sternal osteotomy. The minimally invasive re-
pair of pectus carinatum (MIRPC) described by Abramson
in 2005 involves shorter operation duration, less blood
loss, less pain, shorter hospital stay and is esthetic so it is
applied more commonly (3). Later, wearing a compres-
sion brace was developed as noninvasive method and be-
came the primary choice for PC (7,8). Additionally, suc-
cess of brace treatment is associated with patient compli-

ance, chest flexibility capacity and period of life (9). Pa-
tient compliance may be a problem for children at young
ages, while results may not be obtained in the adolescent
and adult group due to reasons such as shame about ap-
pearance under clothing and discomfort (10). As a result,
MIRPC still continues to be a chosen method.

MIRPC operations are easily tolerated by patients. Our se-
ries was found to be compatible with the literature for
operation and admission durations (11). One case each in
the adolescent and adult groups had partial recurrence
identified after bar removal. When these cases were ret-
rospectively assessed, insufficient operative correction
was observed and both cases achieved satisfactory re-
sults with added brace treatment.

In terms of complications, the postoperative pneumotho-
rax rate of 4.8% appears compatible with the literature
and there were no significant differences between the
groups in terms of early period complications (12). All
pneumothorax cases healed with conservative treat-
ment. Again, there appeared to be no statistical differ-
ences between the groups in terms of early and late pe-
riod complications like bar allergy and costa fracture. Bar
allergy rates (7.9%) were not observed to be different
from the literature (13).

Additionally, though not statistically significant, late pe-
riod complications like splitting of wires and bar sliding
were observed to be higher in the adult group. The late
period complications in the adult group may be explained
by the higher chest rigidity compared to other groups.
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Logistic analysis observed total complications were
higher in the adult group compared to the pediatric and
adolescent groups, though this was no statistically signif-
icant.

Before the operation, the patient’s chest wall is pushed
to compress the chest protrusion into place and check the
flexibility in all patients. Those with flexible chests are
taken for Abramson operation. This test measurement
observed the adult group had flexible chests, though they
were more rigid than in the other groups. Cases without
flexibility are taken for the Ravitch operation. Chest stiff-
ness may cause separation of the bar from the wires fixing
it to the costa due to increased load. Due to the new
shape and mobility of the chest, the bar may slide and
protrude from the skin. These cases were corrected with
reoperation.

Some cases without compliance to brace treatment or
not obtaining results do not want to accept or wish to de-
lay the Abramson operation due to fear and anxiety of the
patient or their family. In adult periods, the same patients
may apply for operation due to esthetic worries.

The period most suitable for the operation is controver-
sial. Abramson stated that the most appropriate age for
the MIRPC operation was the pubertal period due to rapid
growth (12). Yuksel et al. recommended the 12-18-year
age interval due to appropriate flexibility of the chest (4).
Additionally, Suh et al. performed MIRPC in a group with
high chest stiffness and mean age of 24 years and stated
that it may be performed at all ages (14,15). In our series,
the complication rate in the adult group was higher,
though not statistically significant, so it is thought to be
more appropriate to perform the procedure before this
period.

Limitations of the study include the low patient number,
single center results, and lack of long-term follow up after
bar removal.

Conclusion

MIRPC is an effective and successful method with low
complication rates for PC patients without benefit from
brace treatment. However, though not statistically signif-
icant, complication rates may increase in the adult period
compared to the pediatric and adolescent periods.

Which period should be chosen for repair of PC?
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0z.

Amag: Spondiloartritler ; aksiyel tutulumun 6n planda oldugu, ortak klinik, epidemiyolojik ve genetik 6zellikleri
bulunan bir grup hastaligi tanmimlar. Spondiloartritlerde klinik, genetik ve gevresel faktorleri arastirmak
etyopatogenezi anlamak agisindan énemlidir. Aksiyel spondiloartritin Glkemiz verileri kisithdir. Biz bu ¢alismada
aksiyel spondiloartritin Glineydogu Anadolu bélgesinde yer alan Adiyaman ili verilerini sunmayi amagladik.
Materyal ve metod: Adiyaman Egitim ve Arastirma Hastanesi romatoloji kliniginde takipli ASAS aksiyel
spondiloartrit siniflama kriterlerine gére tani konulmus hastalarin dosyalari retrospektif olarak tarandi. Hastalik
takibinde Bath AS Hastalik Aktivite indeksi (BASDAI), eritrosit sedimantasyon hizi (ESR) ve c-reaktif protein (CRP)
kullanildi. Hastalarin fonksiyonel durum degerlendirmesinde Bath AS Fonksiyonel indeksi (BASFI) kullanildi.
Bulgular: Calismaya toplam 308 hasta dahil edildi. Hastalarin 181’i (%58,8) erkek, 127’si (%41,2) kadindi. Medyan
(25-75 IQR) yas 36 (31-45) idi. ilk semptomdan tani almalarina kadar gegen siire (tanida gecikme siiresi) medyan
(25-751QR) 4 (3-5,5) yildi. 110 hastada galisilan HLA-B27 %43,6 oraninda pozitifti. HLA-B27 pozitif olan hastalarda
istatiksel anlamli olarak erkek orani (%66,7, p=0,025) ve BASFI skoru daha yiksek (p=0,019), tanida gecikme
stresi ise daha duslkti (p=0,015). Tumor nekrozis faktor inhibitorleri (Anti-TNF) ve Nonsteroid antiinflamatuar
ilag alan hasta gruplari arasinda klinik, laboratuvar, BASDAI ve BASFI parametrelerinde anlamli farklilik yoktu.
Sonug: Spondiloartritler geng eriskinleri daha fazla etkiler. HLA-B27 ve erkek cinsiyet prognoz agisindan énemlidir.
Spondiloartritte konvansiyonel tedaviye yanit olmadiginda anti-TNF iyi bir segenektir. Anti-TNF tedavi ile hastalik
aktivitesi kontrol altina alinmakta ve hastalarin fonksiyonel kapasiteleri artmaktadir.

Anahtar Kelimeler: Spondiloartrit, Anti-TNF, HLA-B27, Tirkiye
Abstract

Background: Spondyloarthritis represents a group of diseases with common clinical, epidemiological, and genetic
features, such as involvement of axial skeleton. To understand the etiopathogenesis of spondyloarthritis, we need
to know its clinical, genetic, and environmental factors. Our country's data on axial spondyloarthritis is limited.
In this study, we aimed to present the data of axial spondyloarthritis in Adiyaman in the Southeastern Anatolia
region.

Materials and Methods: The medical records of patients diagnosed with axial spondyloarthritis were
retrospectively reviewed according to the Assessment of SpondyloArthritis international Society classification
criteria in the rheumatology clinic of Adiyaman Training and Research Hospital. The Bath AS Disease Activity Index
(BASDAI), erythrocyte sedimentation rate, and c-reactive protein data were collected during the follow-up period.
Bath AS Functional Index (BASFI) was used to evaluate the functional status of the patients.

Results: The study included a total of 308 patients, including 181 (58.8%) males and 127 (41.2%) females. The
median (25-75 IQR) age was 36 (31-45) years. The median (25-75 IQR) time from the onset of symptoms to
diagnosis (delay time in diagnosis) was 4 (3-5,5) years. HLA-B27 was found positive in 43.6% of 110 patients
studied. There was a significantly higher percentage of male patients (66.7%, p = 0.025) and a higher BASFI score
(p = 0.019) among the HLA-B27-positive patients, and the delay time in diagnosis was lower (p = 0.015). There
were no significant differences in the clinical, laboratory, BASDAI, and BASFI parameters between patients
receiving nonsteroidal anti-inflammatory drugs and tumor necrosis factor inhibitors (anti-tumor necrosis factor
[anti-TNF]).

Conclusion: Spondyloarthritis affects young adults more frequently. HLA-B27 status and male gender are
important for prognosis. Anti-TNF therapy is a good option when there is no response to conventional treatment
in spondyloarthritis. Disease activity is controlled and patients’ functional capacities are increased with anti-TNF
treatment.

Key words: Spondyloarthritis, anti-TNF, HLA-B27, Turkey
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Giris

Spondiloartritler (SpA); aksiyel tutulumun 6n planda ol-
dugu, ortak klinik, epidemiyolojik ve genetik 6zellikleri bu-
lunan bir grup hastaligi tanimlar. Ankilozan spondilit (AS),
psoriatik artrit (PsA), reaktif artrit, enteropatik artrit ve
belirlenemeyen SpA ginimizde spondiloartritler iceri-
sinde sayilan belli bash hastaliklardir. Erkek baskinhgi, en-
tezit, sakroiliak eklem tutulumu, asimetrik oligoartrit ve
HLA-B27 ile glicli iliski bu ortak 6zelliklerin 6nde gelenle-
ridir (1). SpA grubu hastaliklar klinik 6zelliklerine gore iki
alt grupta incelenirler. Sakroiliit ile spondilit semptom ve
bulgularinin 6n planda oldugu aksiyel SpA ve periferal ek-
lemlerin tutulumunun 6n planda oldugu periferal SpA ola-
rak siniflandirilr (2). AS spondiloartritlerin prototipidir.
Prevalansi %0,1-%0,9 arasinda degisen oranlarda bildiril-
mis olup, romatoid artritin ardindan en sik gorilen ikinci
inflamatuar eklem hastaligidir (3). Tani cogu kez geg kon-
maktadir. Semptom baslangicindan tani konulmasina ka-
dar gecen sire ortalama 5-8 yildir (4).

Spondiloartritlerin tedavisinde farmakolojik ve nonfarma-
kolojik tedavi yaklasimlar uygulanir. Tedavinin amaci
semptom ve inflamasyonu kontrol altinda tutmak ve ya-
pisal hasari engellemektir. Farmakolojik tedavide ilk basa-
makta nonsteroid antiinflamatuar ilag (NSAID) ve siilfasa-
lazin kullanilir. ilk basamak tedavilerine ragmen aktif has-
talik durumunda anti-TNF ilaglar kullanilmaktadir (5).
Bildigimiz kadariyla daha o6nce (ilkemizde Gilineydogu
Anadolu’da yapilmis SpA hastalarinin klinik 6zelliklerini in-
celeyen bir galisma yoktur. Bu galismada Adiyaman Egitim
ve Arastirma Hastanesi’nde aksiyel SpA tanisiyla takip edi-
len hastalarin demografik ve klinik 6zellikleri, prognostik
faktorler ve tedavi yanitlarinin degerlendirilmesi amaglan-
mistir.

Materyal ve Metod

Bu ¢alismada, romatoloji polikliniginde takipli ASAS aksi-
yel SpA siniflama kriterlerine gére tani konulmus hastala-
rin dosyalari retrospektif olarak tarandi. Bu kriterler gore
45 yas oncesinde baslayan 3 aydan uzun siireli bel agrisi
olan goriintileme yontemlerinde sakroiliit saptanan has-
talarda 21 SpA bulgusu olmasi veya HLA-B27 pozitif olan
hastalarda 22 SpA bulgusu olmasi yeterlidir. SpA ozellik-
leri : inflamatuar bel agrisi, artrit, entezit, Uveit, daktilit,
psoriazis, inflamatuar barsak hastaligi, NSAID’lere iyi ya-
nit, ailede SpA hikayesi, HLA-B27 pozitifligi, C-reaktif Pro-
tein (CRP) yuksekligidir (6).

Calismaya 18 yas Ustl tim hastalar alindi ve ¢alismaya
toplam 308 hasta dahil edildi. Hastalarin demografik 6zel-
likleri, tani anindaki yaslari, semptom baslangi¢ yasi,
semptomlari, periferik tutulum, Gveit, HLA-B27 pozitifligi,
aile 6ykusu, tani aldiktan sonraki tedaviler ile tedavi yanit-
lari, ilaglara bagli gelisen komplikasyonlar incelendi. Has-
talar aldiklari tedavilere gére 3 gruba ayrildi. NSAID alan-
lar grup 1, NSAID ve siilfasalazin alanlar grup 2, anti- TNF
tedavisi alan hastalar (anti-TNF monoterapisi alanlar veya
ek olarak NSAID ve/veya siilfasalazin alanlar) grup 3
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olarak siniflandirildi. Tedavi almayan (9 hasta) ve sadece
silfasalazin alanlar (9 hasta) bu siniflandirmaya dahil edil-
medi.

Hastalik takibinde ve hastalik aktivitesinin degerlendiril-
mesinde Bath AS Hastalik Aktivite indeksi (BASDAI) (7),
eritrosit sedimantasyon hizi (ESR) ve CRP kullanildi. Has-
talarin fonksiyonel durum degerlendirmesinde Bath AS
Fonksiyonel indeksi (BASFI) kullanildi (8).

Calisma igin etik kurulu onayi Adiyaman Universitesi Kli-
nik Calismalar Etik kurulundan 2018/8-1 nolu karar ile
alinmistir. istatistiksel analizler SPSS versiyon 20 yazilimi
ile yapildi. Strekli degiskenlerin normal dagilima uygun-
lugu analitik yontemle (Kolmogorov-Smirnov) incelendi.
Galismada surekli degiskenler medyan (25-75 IQR), kate-
gorik degiskenler sayi (%) olarak verilmistir. Normal dagi-
lima uymayan sirekli degiskenler Spearman korelasyon
analizi ile degerlendirildi. iki grubun karsilastiriimasinda
Mann Whitney u testi kullanildi. ikiden fazla grubun kar-
silastirilmasinda Kruskal Wallis testi kullanildi. Kategorik
degiskenler Ki-kare ve Fisher testleri ile karsilastirldi. p
<0,05 degeri anlamli olarak kabul edildi.

Bulgular

Calismaya toplam 308 hasta dahil edildi. Hastalarin 181’i
(%58,8) erkek, 127’si (%41,2) kadindi. Medyan (25-75 IQR)
yas 36 (31-45) idi. ilk semptomdan tani almalarina kadar
gecen sire (tanida gecikme siiresi) medyan (25-75 IQR) 4
(3-5,5) yildi. Tani alma yasi ise medyan (25-75 IQR) 31 (27-
40) idi. HLA-B27 hastalarin 110’nunda calisiimisti, 48 has-
tada (%43,6) pozitifti. Aile 6éykisi olanlarin orani %12,3
(38) idi (tablo 1). Hastalardan 21’inde (%6,8) aksiyel SpA
ile birlikte psoriazis , 5 hastada (%1.6) ise birlikte inflama-
tuar barsak hastaligi vardi.

Klinik bulgular agisindan degerlendirildiginde 62 (%20,1)
hastada entezit saptandi. Periferik eklem tutulumu 20
hastada (%6,5) mevcuttu. Uveit ise 20 hastada (%6,5)
gozlendi. Sakroiliit 203 hastada (%65,9) manyetik rezo-
nans (MR) ile, 105 hastada (%34,1) ise direkt grafi ile sap-
tanmigti. Hastalarda radyografik kalga eklemi tutulum
orani %3,9 (12) idi. Eslik eden hastaliklarda en sik fibromi-
yalji vardi ( 25 - %8,1). Onu siraslyla ailevi akdeniz atesi
(FMF) ( 5 - %1,6), hipertansiyon (2 - %0,6) ve diyabet (2 -
%0,6) izlemektedir.

Hastalarda takip parametreleri medyan (25-75 IQR) BAS-
DAI 4,2 (3,3-5,5), BASFI 3,7 (3,02-5,2) bulundu. ESR med-
yan (25-75 1QR) 13 ( 11-13) mm/st idi. CRP medyan (25-75
IQR) 3,1 (2,2-6,1) mg/dl idi. Parametreler arasindaki ilis-
kiye bakildiginda BASDAI ve BASFI arasinda (r=0,703,
p=0,000), BASFI ile CRP arasinda (r=0,131, p=0,021) ve
ESR ile CRP arasinda (r=0,484 , p=0,000) pozitif korelas-
yon saptandi. BASDAI ile CRP (r=0,063 , p=0,274) ve ESR
(r=0,018, p=0,753) arasinda istatiksel olarak anlamli iligki
bulunmadi. BASFIile ESR arasinda (r=0,089, p=0,122) is-
tatiksel olarak anlamli iliski bulunmadi.

Hastalar HLA-B27 pozitifligine gore karsilastirildiginda yas,
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taniyasi, periferik eklem tutulumu, entezit, Giveit, BASDAI,
ESR ve CRP duzeyleri agisindan benzerdi (sirasiyla
p=0,845, p=0,583, p=0,171, p=0,826, p=0,236, p=0,185,
p=0,452, p=0,740). HLA-B27 pozitif olan hastalarda ista-
tiksel anlaml olarak erkek orani (32, %66,7) kadinlardan
(16, %33,3) yiksekti (p=0,025). Ayrica HLA-B27 pozitif
olan hastalarda istatiksel anlamli olarak BASFI skoru daha
yuksek (p=0,019) ve tanida gecikme siiresi daha diistkti
(p=0,015) (Tablo 2).

Tablo 1. Hastalarin demografik ve klinik 6zellikleri

Hastalar (n=308)

Yas 36 (31-45)
Tani yasl 31 (27-40)
Tanida gecikme suresi (yil) 4(3-5,5)
Cinsiyet

Erkek 181 (%58,8)

Kadin 127 (%41,2)
HLA B27 pozitifligi 48 (%43,6)
Aile 6ykisu 38 (%12,3)
Periferik artrit 20 (%6,5)
Entezit 62 (%20,1)
Uveit 20 (%6,5)
Kalga eklemi tutulumu 12 (%3,9)
BASDAI 4,2 (3,3-5,5)
BASFI 3,7 (3,02-5,2)
ESR ( mm/st) 13 (11-13)
CRP ( mg/dl) 3,1(2,2-6,1)

Degerler medyan (25-75 IQR) veya sayi (%) olarak verilmistir.
ESR: eritrosit sedimantasyon hizi, CRP: c-reaktif protein, BASDAI: Bath AS
Hastalik Aktivite indeksi, BASFI: Bath AS Fonksiyonel indeksi.

Tablo 2. HLA B27 pozitifligine gore hastalarin klinik 6zel-

liklerinin karsilastiriimasi
HLA B27 pozitif

HLA B27 negatif

(n=48) (n=62) p degeri

Yas 37,5 (32,2-46) 37 (32-46) 0,845
Tani yasl 33 (28,2-40,7) 33,5 (27,7-40) 0,583
Tanda geckme 37 (3.57) 5(3,8-6,2) 0,015*
suresi (yil)
Cinsiyet

Erkek 32 (%66,7) 28 (%45,2) 0,025*

Kadin 16 (%33,3) 34 (%54,8)
Periferik artrit 1(%2,1) 5(%8,1) 0,171
Entezit 10 (%20,8) 14 (%22,6) 0,826
Uveit 5(%10,4) 2 (%3,2) 0,236
BASDAI 4,2 (3,3-5,2) 4,1 (3,2-5) 0,185
BASFI 4,2 (3,1-5,9) 3,2(2,3-4,2) 0,019*
ESR (mm/st) 13(11,2-18,7)  13(10-17) 0,452
CRP (mg/dl) 3(2-6,3) 3(2,3-7) 0,740

Degerler medyan (25-75 IQR) veya sayi (%) olarak verilmistir. *p < 0,05
istatistiksel olarak anlamli kabul edildi.

ESR: eritrosit sedimantasyon hizi, CRP: c-reaktif protein, BASDAI: Bath AS
Hastalik Aktivite indeksi, BASFI: Bath AS Fonksiyonel indeksi.

Hastalar cinsiyete gore karsilastirildiginda yas, tani yasi,
tanida gecikme suresi, periferik eklem tutulumu, entezit,
Gveit, BASDAI, BASFI, ESR ve CRP diizeyleri agisindan ben-
zerdi (sirasiyla p=0,331, p=0,220, p=0,238, p=0,078,
p=0,900, p=0,908, p=0,862, p=0,856, p=0,353, p=0,518).
Buna karsin HLA-B27 pozitifligi erkeklerde (32, %53,3) ka-
dinlara (16, %32,0) gore istatiksel anlamli olarak ytiksekti
(p=0,025) (Tablo 3).

Tedavide ilaglardan en fazla kullanilani 99 hasta (%32,1)

Aksiyel Spondiloartrit Hastalarin Klinik Ozellikleri

ile NSAiD+siilfasalazin kombinasyonuydu. Onu sirasiyla 97
(%31,5) NSAID, 70 (%22,7) anti-TNF+NSAID, 15 (%4,9)
anti-TNF, 9 (%2,9) NSAiD+siilfasalazin+anti-TNF ve 9
(%2,9) sulfasalazin izlemekteydi. 9 hasta (%2,9) ise tedavi
almiyordu. Anti-TNF tedavisi alan hastalarin dagihmi 25
(%8,1) adalimumab, 25 (%8,1) etanercept, 22 (%7,1) inf-
liksimab, 14 (%4,5) golimumab ve 7 (%2,3) sertolizumab
seklindeydi. Hastalarin %6,8’i (21) steroid tedavisi almak-
taydi. NSAID kullanan hastalarda en sik rastlanan yan etki
gastrointestinal intoleransti. Silfasalazin kullananlarda
cilt reaksiyonu 7 (%2,3) ve gastrointestinal yakinmalar go-
rilmasta.

Tedavi gruplari arasinda ( grup 1,2,3) BASDAI, BASFI, CRP,
ESR, yas, tani yasi, tanida gecikme siresi, cinsiyet, HLA-
B27 pozitifligi, periferik artrit, entezit, Gveit agisindan an-
lamli farkllik yoktu (sirasiyla p=0,064, p=0,066, p=0,429
p=0,979, p=0,069, p=0,123, p=0,758, p=0,110, p=0,196,
p=0,089, p=0,340, p=0,438)(Tablo 4).

Tartisma

Spondiloartrit grubu hastaliklar toplumun %2-3’Un0 etki-
leyen kronik inflamatuar hastaliklardir (2). SpA’ da klinik,
genetik ve cevresel faktorleri arastirmak hastaligin pato-
genezini anlamak agisindan énemini korumaktadir. Biz bu
calismada literatir bilgileri ilkemizde kisith olan aksiyel
SpA’nin glineydogu Anadolu boélgesinde yer alan Adiya-
man ili verilerini sunmayi amagladik.

Spondiloartritte birlikte psoériazis varsa psoriatik artrit, inf-
lamatuar barsak hastaligl varsa enteropatik artrit kabul
edilir. Klinik bulgularda sakroiliit ve spondilit baskin olan
aksiyel SpA ‘ya sakroiliit direkt grafide saptanmissa rad-
yografik aksiyel SpA denir. Sakroiliit MR’da saptanmissa
hasta non radyografik aksiyel SpA kabul edilir. Eslik eden
hastalik yok ve SpA radyografik ise AS olarak adlandiril-
maktadir (2,9). Calismamizda 105 hastada (%34,1) rad-
yografik aksiyel SpA (AS), 203 hastada (%65,9) non rad-
yografik aksiyel SpA, 21’'inde (%6,8) aksiyel tutulumlu
psoriatik artrit ve 5 hastada (%1.6) ise aksiyel tutulumlu
enteropatik artrit vardi.

Tablo 3. Cinsiyete gore hastalarin klinik 6zelliklerinin kar-
silastiriimasi

Kadin Erkek p de-
(n=127) (n=181) geri
Yas 37 (31-46) 35 (31-43) 0,331

Tani yasl 33 (28-40) 31(27-39) 0,220
Tanida gecikme suresi (yil) 4 (3-6) 4(3-5) 0,238
HLA B27 pozitifligi 16 (%32,0) 32(%53,3)  0,025*
Periferik artrit 12 (%9,4) 8 (%4,4) 0,078
Entezit 26 (%20,5) 36 (%19,9) 0,900
Uveit 8 (%6,3) 12 (%6,6) 0,908
BASDAI 4,3 (3,3-6) 4,2 (3,3-5,5) 0,862
BASFI 3,6 (3,1-5,1) 3,8(2,7-5,4) 0,856

ESR (mm/st) 13 (11-19) 13(11-18) 0,353
CRP (mg/dI) 2 (2-6) 3 (2-6) 0,518

Degerler medyan (25-75 IQR) veya sayi (%) olarak verilmistir. *p < 0,05
istatistiksel olarak anlamli kabul edildi. ESR: eritrosit sedimantasyon hizi,
CRP: c-reaktif protein, BASDAI: Bath AS Hastalik Aktivite indeksi, BASFI:
Bath AS Fonksiyonel indeksi.
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Ankilozan spondilitte hastalik bulgulari ge¢ adolesan veya
erken eriskinlik donemindedir baslar ve yaklasik 28 yasla-
rinda zirve yapar. 16 yas éncesi veya 45 yas sonrasi basla-
masi ¢ok nadirdir (10). Hastalarin %20Q’sinde pozitif aile
oykust vardir. Cinsiyetler dagihminda eski calismalarda
erkek-kadin oraninin 2:1 ile 3:1 arasinda gosterilmistir.
Ancak son zamanlarda yapilan Amerikan kékenli bir ¢alis-
mada erkek ve kadinlar arasinda istatistiksel olarak an-
lamli fark bulunmamustir (11,12). Ulkemizde yapilan bir
calismada ise erkek/kadin orani 3,4/1 bulunurken, orta-
lama tani yasi 32,4 tanida gecikme siiresi ise 4,6 yil olarak
tespit edilmistir (13). Calismamizda hastalarin yas medyan
(25-75 1QR) 36 (31-45) literatiirle uyumludur. Tani yasl
[medyan 31 (IQR : 27-40)] ve tanida gecikme siiresi [med-
yan 4 (IQR : 3-5,5) yil] ulkemizde yapilan ¢alismaya ben-
zerdir ve hastaligin geng eriskinlik donemde basladigini
gostermektedir. Aile 6yklsi ¢alismamizda literatlr %12,3
bulundu; bu sonug 6nceki ¢alismalara yakindir. Bizim ga-
lismamizda erkek hasta orani (%58,8) kadin hasta oranin-
dan (%41,2) yiksek bulunmustur ve son zamanlarda yapi-
lan yeni galismalara benzer sekilde farkin azaldigi dusiin-
dirmektedir.

Spondiloartrit kliniginde baslica muskuloskeletal semp-
tomlar, cilt ve mukoza lezyonlari, gbz ve barsak mukozasi
tutulumudur. En sik gorilen muskuloskeletal lezyonlar
inflamatuar bel agrisi, periferik artrit, daktilit ve entezittir.
Periferik artrit cogunlukla alt ekstremite biyik eklemleri
tutan, asimetrik oligoartrit seklinde gordlir (14). Bir ¢alis-
mada periferik eklem tutulumu hastalarin %10-20 sinde
oldugu ve hastalik seyrinde %30-40’lara vardigi bildirilmis-
tir. Bir bagka ¢alismada ise periferik artrit %47 olarak sap-
tanmistir. Ulkemizde yapilan bir ¢alismada ise hastalarin
%15,6’sinda periferik eklem tutulumu bulunmustur
(13,15,16). Entezit en sik topuk agri ve sisligi ile seyreden
asil tendinit olarak prezente olur (17). Yapilan bir ¢alis-
mada entezit siklig1 %42 olarak bildirilmistir (16). Kalca ag-
rist AS hastalarinin %25-35’inde izlenir ve kot prognozile
iliskilidir. Zaman icinde kalgada fleksiyon deformiteleri ge-
lisebilir bazi hastalarda kalgca replasman cerrahisi gereke-
bilir (18). Mevcut ¢calismada periferik artrit (%6.5), entezit
(%20,1) ve kalga eklemi tutulumu (%3,9) bu verilere gore
daha dusik oranda bulunmustur. Hasta sayisinin az ol-
masi veya etnik nedenler bunun nedeni olabilir.

Anterior Uveit AS’ en sik goriilen ekstraartikiler tutulum-
dur. AS hastalarinin %15-33’iinde hastaligin herhangi bir
doneminde gorilebilir. Gozde kizariklik ve agri ile goste-
ren anterior Uveit tekrarlayici vasiftadir (19). Kore kokenli
bir calismada Uveit orani %29 bulunurken tGlkemizde yapi-
lan bir calismada %12,8 oraninda bulunmustur (13,16).
Calismamizda uUveit orani %6.5’dir ve dnceki ¢alismalara
gore diistik gorinmektedir. Calismaya alinan hasta sayisi-
nin azhigl, etnik ve ve gevresel faktérler bunda etkili olabi-
lecegini dislinliyoruz.

Spondiloartrit ile HLA-B27 arasinda giicli bir iliski bulun-
maktadir. Bu iliski AS’de en belirgindir. SpA grubundaki di-
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ger hastaliklarda ise azalmis siklikta da olsa HLA-B27 ilis-
kisi mevcuttur. Toplumda HLA-B27 sikhgi %6-8 iken, AS'li
hastalarda kuzey Avrupa tlkelerinde %90-95 bulunmakta-
dir (1,3). Ancak batih dlkelerle gore ulkemizde HLA-
B27’'nin daha az oranda pozitif oldugu gosterilmistir (20).
Ayrica HLA-B27 ile klinik 6zellikler arasinda da baglanti
vardir.

Tablo 4. Tedavi yanitinin degerlendirilmesi ve gruplarin
karsilastiriimasi

NSAiD+siilfa- Anti-TNF +
NSAID salazin (NSAID # siilfa-
(Grup 1, (Grup 2, salazin) p
n=97) n=99) (Grup 3, n=94) degeri
Yas 36 36 35
(31,5-44) (32-46) (31-45,2) 0,065
Tani yasi 32 31 31
(28-40) (28-40) (24,7-39,2) 0123
Tanida ge-
4 4 4
cikme si- 0,758
resi (yil) (3-6) (3-6) (3-5,2)
Cinsiyet
Erkek 55 52 62
(%56,7) (%52,5) (%65,9) 0,110
Kadin 42 47 32
(%43,3) (%47,5) (%34,1)
HLA. . ?27 19 8 15 0,196
pozitifligi (%37,5) (%36,6) (%45,9)
Periferik 5 7 6
artrit (%5,2) (%7,1) (%6,3) 0,089
Entezit 17 23 17
(%17,5) (%23,2) (%18) 0,340
Uveit 5 8 6
(%5,2) (%8,1) (%6,3) 0438
BASDAI 4,2 4,4 3,8
(3,3-5,4) (3,5-6,1) (3,2-5,1) 0,064
BASFI 3,8 3,8 3,6
(3,1-5,2) (3,1-5,2) (2,5-5,3) 0,066
ESR 12 14 13
(mm/st) (9-15) (12-19) (10-19) 0,979
CRP 3 3,2 3
(mg/di) (2:5,6) (21-6,3) (2:6,6) 0429

Degerler medyan (25-75 IQR) veya sayi (%) olarak verilmistir. *p < 0,05
istatistiksel olarak anlamll.

Anti-TNF: Tiimér nekrozis faktér inhibitérleri, NSAID: nonsteroid antiinf-
lamatuar ilag, ESR: eritrosit sedimantasyon hizi, CRP: c-reaktif protein,
BASDAI: Bath AS Hastalik Aktivite indeksi, BASFI: Bath AS Fonksiyonel in-
deksi

HLA-B27'nin artrit ve Gveit ile iligkili oldugu bulunmustur
(21). Bunu yaninda llkemizde yapilan bir calismada FMF
hastalarinda HLA-B27 ‘nin sakroiliit gelismesinde ve SpA
siddetinde rol oynayabilecegini 6ne stirmislerdir (22). Bi-
zim hastalarimizda HLA-B27 pozitifligi %43,6’di, fakat sa-
dece 110 hastada test ¢alisiimisti. Buna ragmen onceki
Tirkiye calismalarinda de bildirildigi gibi Glkemizde Av-
rupa llkelerine gére daha az oranda HLA-B27 pozitifligi ol-
dugu sdylenebilir. Ote yandan calismamizda HLA-B27 po-
zitif ve negatif olan grup kiyasladigimizda ; klinik bulgular
(periferik artrit, entezit, Gveit) ve hastalik aktivite para-
metreleri ( BASDAI, ESR, CRP) benzerdi. Buna karsin HLA-
B7 pozitif olanlarda tanida gecikme siresi daha kisa
(p=0,015), erkek cinsiyet hakimiyeti daha fazla (%66,7,
p=0,025) ve fonksiyonel indeksleri (BASFI) daha yiiksekti
(p=0,019). Daha o6nce yapilan benzer bir galismada ise
Arevalo ve ark. periferik artriti HLA-B27 negatif grupta
daha sik saptamislar ancak entezit ve lveit agisindan iki
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grup arasinda anlamli bir farklilik bulamamislardir (23). Bu
sonuglara gére HLA-B27’nin hastaligin kot seyirli oldugu
erkeklerde daha yuksek oranda goérildigiuni, siddetli
semptomlar neden olarak tani siiresinin kisaltabilecegini
ve hizli hastalik seyri oldugu igin hastalarin fonksiyonel du-
rumlarinda kotlilesmeye neden olabilecegini géstermek-
tedir.

Ankilozan spondilitte cinsiyet hastalik prezantasyonunda
farkliliga yol acar. Hastalik kadinlarda genelde daha hafif
seyreder, daha ge¢ yaslarda baslar ve tani daha geg ol-
maktadir (24). Her ne kadar ¢alismada cinsiyetler arasinda
taniyasi, tanida gecikme siresi ve klinik bulgular (periferik
artrit, entezit, lveit) agisindan anlamli fark saptanmasa
da; hastalik aktivite parametreleri ( BASDAI, ESR, CRP) ve
BASFI degerleri erkeklerde daha yiiksekti. Ayrica erkek
hastalarda istatiksel olarak anlamli olarak, SpA siddetinde
roli oldugu duslinilen HLA-B27 pozitifligi (%53,3 ,
p=0,025) yiksekti. Neticede erkek cinsiyette daha siddetli
hastalik aktivitesi ve daha kotl prognoz gorilebilir.
Spondiloartritlerde 6zellikle aksiyel tutulumu olan hasta-
larda ilk basamak tedavi NSAID’dir. NSAID’lerin hem anal-
jezik hem de anti inflamatuar etkileri vardir. En sik yan et-
kileri gastrointestinal sistemde rahatsizlik, gastrit, Ulser,
hepatik ve renal fonksiyon bozuklugudur (25). Stlfasalazin
aksiyel belirtilerde etkin degildir ancak periferik eklem tu-
tulumunda ve anterior Uveiti olan hastalarda faydal bu-
lunmustur (25,26). Kullanima girmesiyle SpA tedavisinde
yeni bir donem baglatan anti-TNF ilaglar biyik bir ora-
ninda semptom ve bulgularin dizelmesine yardimci ol-
maktadir. Anti-TNF’ler genellikle NSAID ve siilfasalazin et-
kin olmadigl durumlarda kullanilirlar (27). Hasta grubu-
muzda mevcut onerilere uygun olarak tedaviler kullanil-
maktaydi. Tedavi gruplarini karsilastirdigimizda grup 1
(NSAID), grup 2 (NSAiD+siilfasalazin) ve grup 3 (anti-TNF)
arasinda demografik, klinik, laboratuvar, aktivite skorlari
ve fonksiyonel degerlendirme skoru parametrelerinde is-
tatiksel olarak anlaml fark yoktu. Ama anti-TNF grubunda
ortalama deger olarak erkek baskinhgi (%65), HLA-B27 po-
zitifligi (%45,9) daha ylksekti. O yiuzden anti-TNF gru-
bunda daha kot prognoz potansiyeli olan hastalar olma-
sina ragmen tedavi etkisiyle hastalik aktivitesi kontrol al-
tina alindigi ve hastalarin fonksiyonel kapasiteleri artirdigi
soylenebilir.

C-reaktif protein ve ESR’ nin yaninda hastalik aktivite de-
gerlendirilmesinde yaygin olarak kullanilan indeks BAS-
DAl'dir. BASDAI hastanin son bir haftadaki eklem agrilari,
genel durumunu, yorgunluk diizeyini, sabah tutuklugunu
degerlendiren bir soru olgegidir. BASDAI indeksinde 4’lin
Gzerindeki sonuglar aktif hastalik gostergesidir (7). Hasta-
larinin fonksiyonel durum degerlendirmesi igin BASFI ge-
listirilmistir. BASFI, hastalarin son bir haftalik giinlik ya-
samlarindaki fonksiyonlarini saptamak igin hastalara soru-
larin degerlendirilmesiyle elde edilmektedir (8). Calis-
mada ESR ile CRP arasinda (p=0,000) pozitif iliski varken,
BASDAI ile CRP ve ESR arasinda istatiksel olarak anlamli
iliski bulunmadi. Bu bize hastalik aktivitesi ylksek olsa bile
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akut faz yanitinin yiiksek olmayabilecegini gdstermekte-
dir. BASDAI ve BASFI arasinda (p=0,000) ve BASFI ile
CRP arasindaki (p=0,021) pozitif korelasyon ise fonksiyo-
nel olarak kisitlanmis hastalarda genel olarak hastalik ak-
tivitesinin yiksek oldugunu gostermektedir.
Sonug olarak galismamiza gore; SpA’da 2-3. dekad ve er-
kek cinsiyet 6n planda goriinmektedir. HLA-B27 pozitifligi
onceki Turkiye verileri gibi Avrupa’ya gore distktir. HLA-
B27 pozitifligi ve erkek cinsiyet kdtu prognoz etkeni olabi-
lirler. SpA’da konvansiyonel tedaviye yanit olmadiginda
anti-TNF tedavi baslanmasi degerlendirilmelidir. Uygun
hastalarda Anti-TNF tedaviler klinik belirti ve bulgular iyi-
lestirmekte ve hastanin fiziksel fonksiyonunu iyilestirmek-
tedir. Ulkemizde SpA’li hastalarda klinik 6zellikler, HLA-
B27 sikhgi ve tedavi yaniti iligkisini inceleyen daha genis
popiilasyonlu ¢alismalar yapilmasi gerekmektedir.
Calismamizin bazi kisithliklari g6z 6niinde bulundurulma-
lidir. Hasta sayisinin az olmasi disinda HLA-B27 her has-
taya yapiimamis olmasi kisithlik olarak disinilebilir. Ay-
rica daha uzun takip stireli hasta verileri prognoz ve tedavi
yanitlari agisindan daha yol gosterici olabilir.

Etik onam: Calisma icin etik kurulu onayi Adiyaman Universitesi
Klinik Calismalar Etik kurulundan 20/11/2018 tarih ve 2018/8-1
nolu karar ile alinmistir.
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Pediatrik Urolitiyazis Tedavisinde Beden Disi Sok Dalga Litotripsi (ESWL)
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Amag: Bu calismada amacimiz Urolitiyazis nedeniyle ESWL uyguladigimiz gocuklarin tedavi sonuglarini
degerlendirmektir.

Materyal ve metod: Ekim 2018-Ekim 2020 tarihleri arasinda anestezi altinda ESWL uygulanan
cocuklarin kayitlari retrospektif olarak incelendi. Hastalar ESWL basarisina gére iki gruba ayrilarak yas,
cinsiyet, tas boyutu, tas lokalizasyonu, komplikasyonlar ve ek miidahaleler agisindan karsilastirildi.
Bulgular: Calismaya dahil edilen 50 olgunun 34(%68)’t erkek, 16(%32)’si kiz idi. Hastalarin ortalama
yasl 8,8+5,0 yil idi. Taslarin 29’u sag, 21’i sol taraftaydi. Taslarin 36’s1 bobrek, 14’0 ise proksimal Ureter
yerlesimliydi. ESWL basarili grupta tas boyutu ortalama 9.4+1.8 mm, basarisiz grupta ise 13.8+3.2 mm
olarak saptandi(p<0.05). 10 mm’nin altindaki taslarda ESWL basarisi %90 iken, 10 mm Uzerindeki
taglarda %56.7 olarak bulundu(p<0,05). Toplam basari % 70 idi. Yas, cinsiyet, taslarin tarafi ve
lokalizasyonlari ile ESWL basarisi arasinda anlamli bir iliski bulunmadi (p>0,05). iki hastada tas yolu, 1
hastada uriner enfeksiyon ve 5 hastada gegici hematuri gorildu.

Sonug: Urolitiyazisli ¢ocuklarda ESWL etkili ve giivenli bir tedavi yéntemidir. Tas boyutu basariyi
etkileyen dnemli bir faktérdiir. Ozellikle >10 mm taslarda, seans basina maksimum yararlanmayi
saglayacak ve basarisiz bir uygulamanin 6niine gegebilecek 6ngorlyl ortaya gikaracak galismalara
ihtiyag vardir.

Anahtar Kelimeler: Bobrek tasi, Pediatrik, Sok dalga, Litotripsi
Abstract

Background: Our aim is to evaluate the treatment results of children who underwent ESWL for
urolithiasis

Materials and Methods: Records of children who underwent ESWL between October 2018 and
October 2020 were retrospectively reviewed. The patients were divided into two groups according
to success and compared in terms of age, gender, stone size, stone location, complications, and
additional interventions.

Results: Of the 50 cases, 34(68%) were boys and 16(32%) were girls. The mean age was 8.8 + 5.0
years. 36 of the stones were located in the kidney and 14 were in the proximal ureter. The average
stone size was 9.4+1.8 mm in the successful ESWL group and 13.8+3.2 mm in the unsuccessful group
(p <0.05). While the success was 90% for stones less than 10 mm, it was found to be 56.7% for stones
over 10 mm (p <0.05). Total success was 70%. There was no significant correlation between age,
gender, side and localization of stones and ESWL success (p> 0.05).

Conclusion: ESWL is an effective and safe treatment method for children with urolithiasis. Stone size
is an important factor affecting success. Especially for stones 210 mm, there is a need for studies that
will provide the maximum benefit per session and reveal the predictions that can prevent an
unsuccessful application.

Key words: Urolithiasis, Pediatric, Shock wave, Lithotripsy
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Giris

Uriner sistem tas hastaligi goriilme sikhg bolgelere
gore farklilik gostermekle birlikte prevalansi %2 -
%20 arasinda degismektedir (1). YUksek insidans ve
prevalans oranlari beslenme aliskanliklari, sosy-
oekonomik kosullar, su tiiketimi ve sicak iklim
kosullari ile iliskilidir (2). Tas hastaligina sahip
popilasyonun % 2-3’ Uni ¢ocuklar olusturmaktadir
(3). Son dénemdeki ¢alismalarda cocukluk cagi Gr-
iner sistem tas hastaligi sikliginin artmakta oldugu
bildirilmektedir (4,5). Bu durum 6zellikle bizimde
icinde bulundugumuz endemik tas kusagindaki
Ulkelerde  6nemli  problemleri  bereberinde
getirmektedir.

Cocuklarda bobrek taslarinin tedavisinde Beden disi
sok dalga litotripsisi (Extracorporeal Shock Wave
Lithotripsy: ESWL), Ureterorenoskopi (URS), Retro-
grad intrarenal Cerrahi (RIRC), Perkiitan Nefro-
litotomi (PNL), acik veya laparoskopik tas cerrahileri
uygulanmaktadir.  Son  vyillardaki  teknolojik
gelismeler, tedavi segeneklerini agik cerrahilerden
minimal invaziv cerrahilere yonelme seklinde
degistirmistir. Hatta ESWL'nin minimal invazivden
ziyade non-invaziv bir yontem oldugu da
vurgulanmaktadir (5).

ilk kez 1980 yilinda uygulamaya girdigi bilinen
ESWL'nin, cocuklardaki kullanimina 1986 yilinda
Newman ve arkadaslari tarfindan baslanmistir (6).
Yillar icerisinde, ¢ocuklardaki yiiksek basari oran-
larinin ve disiik komplikasyon oranlarinin bildirilme-
siyle birlikte ilk tercih tedaviler arasina girmistir (7).
Urolitiyazisli cocuklarda etkin bir tedavi sonrasinda
bile yliksek rekirrens gorulebilmesi nedeniyle, ESWL
gibi minimal invaziv bir prosedirin ilk tercih olarak
kullanilmasi akilci bir yaklagimdir.

Fakat ESWL basarisini etkileyen birgok faktor bulun-
maktadir. Bunlar tasin boyutu, lokalizasyonu, bile-
senleri, Uriner sistem anatomisi, Viicut Kitle indeksi
(VKI), tas cilt mesafesi ve ESWL ekipmani olarak bil-
dirilmistir (8-11). Ayaktan uygulanabilirligi, sedo-
aneljezinin yeterliligi, tekrarlanabilir olusu ve diger
tedavi segeneklerine kiyasla daha az invaziv olusu
onemli avantajlaridir (12). Tasin distalinde konjenital
(Ureteropelvik veya Ureterovezikal darlk gibi) veya
baska bir tasa basli obstriiksiyon bulunmasi, riner
enfeksiyon ve kanama diyatezi gibi durumlarda uy-
gulanmasi kontrendikedir (13).

Klinigimizde yaklasik 20 yildir eriskin ESWL ve son iki
yildir da anestezi altinda pediatrik ESWL yapilmak-
tadir. Bu ¢alismada irolitiyazis nedeniyle anestezi
altinda ESWL uyguladigimiz ¢ocuklarin tedavi
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sonuglarini, komplikasyonlarini ve basariyi etkileyen
faktorleri arastirarak, yontemin etkinlik ve glivenil-
irliginin sunulmasi amaclanmistir.

Materyal ve Metod

Klinigimizde Ekim 2018 - Ekim 2020 tarihleri
arasinda, bobrek veya proksimal Ureter tasi nedeni-
yle ESWL tedavisi uygulanmis hastalarin kayitlari ret-
rospektif olarak incelendi. Anestezi ile ESWL tedavisi
uygulanmis, 18 yas altindaki ve en az 3 ay slireyle
takibi bulunan ¢ocuk olgular ¢calismaya dahil edildi.
Calisma icin Harran Universitesi Tip Fakdltesi Klinik
Arastirmalar Etik Kurulu” ndan onay alindi
(01.02.2021 tarih, HRU/21.03.22).

Tum ESWL islemleri bir elektrohidrolik litotriptor
olan ELMED multimed klasik (Elmed Medikal Sistem-
leri, Ankara, Tirkiye) cihazi ile supin pozisyonunda
uygulandi. Odaklama islemi icin ultrasonik ve/veya
floroskopik yontem kullanildi. Klinigimizde pediatrik
yas grubunda 2 cm den kiigiik taslara ESWL tedavisi
Onerilmektedir.

Hastalar anamnez, fizik muayene, serum ure-kreati-
nin 6l¢timleri, tam idrar tetkiki ve idrar klltra ile
degerlendirildi. Uriner enfeksiyon saptanan olgu-
larda kiltlir-antibiyogram sonucuna uygun tedavi
verildi ve islem 6ncesi tim hastalarda idrar steri-
lizasyonu saglandi. Uriner sistem tas hastaligi tanisi
Direk driner sistem grafisi (DUSG), Ultrasonografi
(US) ve/veya dusik doz kontrastsiz Bilgisayarli To-
mografi (BT) ile konuldu. islem éncesi ciddi hidrone-
frozu olan ve obstriiksiyon distnilen olgulara JJ
stent konuldu.

ESWL islemi tim olgulara sedoaneljezi altinda uygu-
landi (midazolam 0,2-0,3 mg / kg, ketamin 1 mg / kg,
alfentanil 1-2 ug / kilogram). ESWL enerijisi 14 — 21
kilowatt (kV) arasinda, 80/dk hizinda ve 1800
vuru/seans seklinde uygulandi. Tim olgularda enerji
duslik seviyeden baslayarak tedrici olarak arttirildi.
TUm hastalar vital bulgular ve olasi kardiyak aritmiler
acisindan monitorize edildi ve uygun sivi replasmani
yapildi. Cocuklar islem sonrasi 2 saat siireyle gozlem
altinda tutuldu.

Seanslar sonrasinda birinci haftada, DUSG ve USG ile
taslar fragmantasyon acisindan degerlendirildi. Bes
mm veya daha biyulk fragman varliginda, seans ara-
larinda en az 15 gilin ve en fazla 3 seans olacak
sekilde, tekrar ESWL uygulandi. Tim hastalar son
ESWL seansindan 3 ay sonra degerlendirildi.
Goruntilemede tas fragmanlarinin olmamasi ile Gr-
iner enfeksiyon ve obstriiksiyona neden olmayan
klinik olarak 6nemsiz 4 mm' den kigik fragmanlarin
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varligl basari olarak kabul edildi (14). Seanslar son-
rasi taslarin kirlmamasi veya 5 mm ve (zerinde tas
bulunmasi basarisizlik olarak kabul edildi.

Olgular ESWL basarili ve basarisiz olmak Uzere 2
gruba ayrildi. Gruplar yas, cinsiyet, VKi, tas boyutu,
lokalizasyonu, komplikasyonlar ve ek midahale ger-
ekliligi acisindan karsilastirildi. Ayrica hastalar tas
boyutuna gére <10 mm ve 210 mm seklinde yine 2
gruba ayrilarak  basari  oranlari  agisindan
karsilastirildi.

Istatistiksel analiz icin SPSS 23.0 programi kullanildi.
Kategorik degiskenler icin ki kare, stirekli degiskenler
icin student t testi uygulandi ve p <0,05 anlamli
olarak kabul edildi.

Bulgular

Calismaya dabhil edilen 50 olgunun 34 (%68)’ i erkek,
16 (%32)’ si kiz idi. Hastalarin ortalama yasi 8,8+5,0
yil idi. Taslarin 29’ u sag, 21’ i sol taraftaydi. Taslarin
36 tanesi bobrek, 14 tanesi ise proksimal Ureter yer-
lesimliydi. Hasta ve taslarin 6zellikleri Tablo 1’ de
Ozetlenmistir.

Tablo 1. Hastalar ve Taslarin Ozellikleri

No Oran
Hasta/renal iinite sayisi 50/50 %100
Ortalama yas (yil) 8,815,0
Cinsiyet
Kiz 16 %32
Erkek 34 %68
Tas yonii
Sag 29 %58
Sol 21 %42
Ortalama tas boyutu (mm) 10,7£3,0
Tas lokalizasyonu
Pelvis 25 %50
Ust kaliks 2 %4
Orta Kaliks 5 %10
Alt Kaliks 4 %8
Proksimal Ureter 14 %28

Tas boyutu 20 hastada <10 mm iken, 30 hastada >10
mm idi. 10mm’ nin altindaki taslarda ESWL basarisi
%90 iken, 10mm ve Ustlindeki taslarda %56.7 olarak
bulundu. Aradaki fark istatistiksel anlamli idi
(p<0,05) (Tablo 2).

Tablo 2. Tas boyutuna gére ESWL sonuglari

Tag boyutu | Olgu sayisi Tagsizlik Orani Ek miidahaleler

<10 mm n=20 %90 n=2 (%6)

210 mm n=30 %56,7 n=14 (%28)
P<0,05 p<0,05

ESWL basarili grupta tas boyutu ortalama 9.4+1.8
mm iken, basarisiz grupta 13.8+3.2 mm olarak
saptandi. Aradaki fark istatistiksel anlaml olarak
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bulundu (p<0.05). ESWL basarili olan grupta yas
ortalamasi 8.3+5.1 yil olup, basarisiz grupta 10.1+4.9
idi. Aradaki fark istatistiksel anlamh olarak
saptanmadi (p>0,05). Cinsiyet, VKI, taslarin tarafi ve
lokalizasyonu ile ESWL basarisi arasinda anlamli bir

iliski bulunamadi (p>0,05) (Tablo 3).

Tablo 3. ESWL basarisi tizerine etkili faktorler

ESWL basarih | ESWL P
grup basarisiz grup
Olgu sayisi (n) 35 (%70) 15 (%30)
Ortalama yas (yil) 8,315,1 10,1+4,9 p>0,05
Cinsiyet (Kiz, Erkek) | 11K, 24 E 5K,10E p>0,05
Ortalama tas | 9,4+1,8 13,843,2 P<0,05"
boyutu (mm)
Tas lokalizasyonu Pelvis: 18 Pelvis: 7 p>0,05
Kaliks: 6 Kaliks: 5
Proksimal Proksimal
Ureter:11 Ureter:3
Tag yonl 14 sol, 21 sag 7 sol, 8 sag p>0,05
Ortalama seans | 1,4 2,2
sayisi
Ortalama vuru | 1800 1800
saylisi/seans
Ortalama Gug (kV: | 15-17 15-17
kilowatt)

Tas boyutu <10 mm olan olgularin sadece 2 (%4)’
sinde, 210 mm olan olgularin ise 12 (%24)" sinde
ilave prosediirler gerekli oldu. islem &ncesi ciddi hi-
dronefrozu olan 3 olguda islem o6ncesi JJ stent
konuldu. Uygulanan ek miidahaleler Tablo 4’ de
Ozetlenmistir.

Tablo 4. Tas boyutuna gore gereken ek midahaleler
Tas boyutu
<10 mm olanlar

Islemler ve olgu sayilari
Ureterolitotomi(n=1)

Ureteroskopi(n=1)

Pre-ESWL JJ stent (n=3)

Perkitan Nefrolitotomi (n=5)

Retrograd intrarenal Cerrahi + JJ stent (n=5)
Ureteroskopi (n=2)

210 mm olanlar

Tum seanslar degerlendirildiginde genel basari orani
% 70 olarak bulundu. Komplikasyon olarak 2 hastada
tas yolu, 1 hastada Uriner enfeksiyon ve 5 hastada
gecici hematdri goralda.

Tartisma

Eriskinlerdeki ESWL tedavisinin basari oranlarinin ve
komplikasyonlarinin iyi bilinmesine ragmen, ¢ocuk-
lardaki ESWL tecribesi sinirlidir. Literatiirde bildiril-
mis birkac tane genis seri bulunmaktadir (10). Bizde
klinigimizde yaklasik 20 yildir eriskin ESWL uygula-
mamiza (8, 15) ve endemik tas bolgesinde bulunma-
miza ragmen pediatrik ESWL son iki yildir uygulan-
maktadir. Clinkii 2016 yilina kadar hastanemizin
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ESWL Unitesi ile yatan hasta/ameliyathane kismi
farkl kampislerde bulunmaktaydi. Bu nedenle tas
kirma Unitemize anestezi hizmeti saglanamadigin-
dan uzun bir sire pediatrik yas grubuna ESWL hiz-
meti sunulamadi.

ESWL, <20 mm bobrek taslari ve cogu Ureter taslari
icin daha az invaziv olmasi nedeniyle halen ilk sece-
nek tedavidir. Ancak 210 mm taslarda, impakte tas-
larda, kalsiyum oksalat monohidrat veya sistin tasla-
rinda, tas cilt mesafesi fazla olanlarda, 6zellikle alt
kaliks taslari icin renal anatominin ve tas lokalizasyo-
nunun uygun olmadigi olgularda basari sansinin dis-
tuga bilinmektedir (13, 15).

Literatlirde tas boyutuna gére ESWL basarisi <10
mm taslarda %62.5 - 100 arasinda, 210mm taslarda
ise %40 - 93.5 arasinda degismektedir (16) Bizim ¢a-
ismamizda; <10mm taglarda genel basarimiz %90
iken, 210mm taslarda %56.7 olarak bulundu
(p<0,05). ESWL basarili grupta tas boyutu ortalama
9.4+1.8mm iken, basarisiz grupta 13.8+3.2mm ola-
rak saptandi (p<0.05). Her iki grupta da tas boyutu
acisindan basari oranlari literatiirle uyumlu idi.
Cocuklardaki ESWL tizerine yapilan galismalara genel
olarak bakildiginda tek seans sonrasi tassizlik orani
%43.8 - 82.4 arasinda (17, 18), tekrarlayan seanslar
sonrasinda ise genel basarinin %70 ile %90 arasina
ulastigi bildirilmistir (11, 19). Bizim serimizde ilk se-
ans sonrasl basari %44 olup, tekrarlayan seanslarla
%70’ e cikmistir. Literatirdeki oranlarla karsilastiril-
diginda bizim basari oranimiz alt sinirdaki ¢alisma-
larla benzerdir. Biz bu disik oranin birka¢ nedeni
olabilecegini dlslnlyoruz. Birincisi ¢alismamizin
anestezi ile ESWL uyguladigimiz ilk 50 vakalik seriyi
icermesi, ikincisi ¢alismadaki hastalarimizin 30
(%60)’ unun 210 mm taslara sahip olmasi, liglinciisi
ise ek mudahalede bulunulan hastalardaki taglarin
Hounsfield Unitesi (HU) degerlerinin yiiksek olmasi-
dir.

Uriner sistem taslarinin lokalizasyonu da basari iize-
rine etkili faktérlerdendir. Renal pelvis, (ist ve orta
kaliks ile proksimal Uireter taslarinda basari ytksek-
tir. Alt kaliks ve distal treter taslarinda ise ESWL ba-
sarisi dlisuktir (16, 20). Bizim serimizde taslarin ko-
numu ile basari arasinda bir iliski bulunamamustir.
Biz bu durumu olgu sayimizin az olmasina ve taslarin
homojen dagilim gdéstermemesine bagliyoruz. Lite-
ratlirde proksimal Ureter taslarinda ESWL'nin basa-
rist %76 ile %96 arasinda degismektedir (18, 21). Bi-
zim serimizde proksimal Ureter taslarindaki basari
%79(11/14) bulundu. Basarisiz olan 3 olguda da HU
degerleri > 900 olup, ayrica URS de taslarin 2’ sinin
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impakte oldugu gbzlendi. Hatta bu hastalarin birinde
endoskopik yontemle basari saglanamamasi nede-
niyle Ureterolitotomi proseddri uygulandi.

Uriner sistem taslarinin sertligi, taslarin bilesenle-
rine bagh olarak degismektedir. Sistin ve kalsiyum
oksalat monohidrat taslarin ¢cok sert olmalari nede-
niyle ESWL basarisi dustktir (22). ESWL Oncesi tas
analizi yapilamadigindan faydasiz bir ESWL uygulan-
masinin 6nline gegilememektedir. Fakat bilgisayarli
tomografide tasin HU degerine bakarak sertligi tah-
min edilmekte ve ESWL basarisini 6ngérmede kulla-
nilmaktadir. Massoud ve ark. yaptiklari bir calismada
hastalarini HU degerlerine gore <500, 500 -1000
arasi ve > 1000 olarak 3 gruba ayirmislar ve ESWL ba-
sari oranlarini sirasiyla %100, %95.7 ve %44.6 olarak
bildirmislerdir (23). Fakat ¢ocuklarda ESWL &ncesi,
ylksek radyasyon icermesi nedeniyle BT rutin olarak
onerilmediginden bu parametre 6l¢lilememektedir.
Bizim serimizde ESWL'nin basariz oldugu hastalarin
cogunlugunda (11/15) ek miidahale 6ncesi ¢ekilen
BT’ de ortalama HU degeri >1000 olup literatirle
uyumlu olarak yuksek idi.

Literatlirde tekrarlayan ESWL, URS ve PNL gibi ek te-
davi ihtiyacinin %4 -%50 arasinda oldugu bildirilmis-
tir. Yine ESWL 6ncesi JJ stent takilmasi gibi yardimci
yontemlere de % 4-12.5 arasinda ihtiya¢ duyuldugu
bildirilmistir (10). Bizim serimizde 3 (%6) olguda is-
lem 6ncesi JJ uygulandi. Genel olarak 14 (%28) has-
tada ise URS, PNL ve Ureterolitotomi gibi gibi ek cer-
rahi miidahalelere ihtiya¢ duyuldu. Bu hastalarin bu-
yik cogunlugu (n=12) tas boyutu 210 mm olan olgu-
lardi.

Literatirde pediatrik ESWL komplikasyonlarinin
%1,5 ile %35 arasinda degismektedir (24). Bu komp-
likasyonlarin ¢ogunlugu hematdri, cilt ekimozu, re-
nal kolik ve Uriner enfeksiyon gibi hafif komplikas-
yonlardir (10, 16). Tas yolu olusmasi gibi miidahale
gerektiren komplikasyonlarda gorilebilmektedir.
Ancak nadiren subkapsiiler, intrarenal, perirenal he-
matom, sepsis ve hemoptizi gibi 6nemli komplikas-
yonlar da gorilebilmektedir (25). Bizim serimizdeki
komplikasyonlara bakildiginda sadece 2 (%4) olguda
tas yolu olusmasi nedeniyle endoskopik miidahale
gerekti. Bir olguda Uriner enfeksiyon, 5 olguda ise
gecici hematdiri gorildi. Toplam komplikasyon orani
%16 (8/50) olarak hesaplandi ve bu oran da literatir
ile uyumlu idi.

Cocuklarda tas hastaliginin tekrarlama ihtimali y(ik-
sektir. Herhangi bir cerrahi tedavi ile taglar tamamen
cikarilsa dahi 5 yil icinde rekiirrens ihtimali %55 lere
kadar ¢ikmaktadir (26). Bu nedenle minimal invaziv
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bir yontem olan ve tekrarlayici sekilde kullanilabilen
ESWL pediatrik yas grubundaki tirolitiyazisin tedavi-
sinde 6nemli bir yer tutmaktadir.

Calismamizin kisitlamalari retrospektif olusu, yas da-
giliminin heterojen olusu, kalisiyel anatomi ve infun-
dibulopelvik agi gibi faktorlerin degerlendirileme-
mesi ile tas bilesenin bilinmemesidir.

Sonug:

ESWL minimal invaziv ve tekrarlanabilir 6zelligi saye-
sinde etkili ve glivenli bir tedavi yontemidir. Tas bo-
yutu basariyi etkileyen énemli bir faktérdir. Ozel-
likle 210 mm taslarda seans basina maksimum yarar-
lanmayi saglayacak ve basarisiz bir ESWL uygulama-
sinin 6niine gecebilecek 6ngoriyl ortaya cikaracak
calismalara ihtiyag vardir. Bu sayede ¢ogu merkezde
basari oranlarinin yiiksek ve standart hale gelebile-
cegini disuinlyoruz.

Etik onam: Calisma icin Harran Universitesi Tip Fakiiltesi Klinik
Arastirmalar Etik Kurulu’ndan etik onam alindi (01.02.2021 ta-
rihli, HRU/21.03.22).
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Background: Blood viscosity (BV) is relationship cerebrovascular events. However, the association with
between BV and clinical outcomes after acute ischemic stroke (AIS) has not been studied. This study
evaluated the relationship between whole blood viscosity (WBV) and clinical outcomes after AlS.
Materials and Methods: The study enrolled 240 consecutive patients with AIS who underwent mechanical
thrombectomy (MT) between 2017 and 2019 years. The all patients were divided according to the
modified Rankin Scale (mRS) score, as good (mRS 0-2) and poor (mRS 3-6) clinical outcomes group. WBV
was calculated by the formula derived from total protein and haematocrit levels.

Results: Poor clinical outcomes group presented significantly higher WBV values both at LSR and HSR (p
< 0.001). Multivariate analysis, both high WBV at LSR (Odd ratio: 2.679, p < 0.001) and high WBV at HSR
(Odd ratio: 1.278, p <0.001) were independent predictors for poor clinical outcomes. In receiver operating
characteristic analysis, value of 16.1 WBV at HSR had 76.7% sensitivity and 76% specificity for predicting
poor clinical outcomes and a value of 38.5 WBV at LSR had 75.3% sensitivity and 78% specificity for
predicting poor clinical outcomes. There was a significant positive correlation between WBV at LSR and
mRS score (0-6) (r = 0.457, p <0.001) and WBYV at HSR and mRS score (0-6) (r = 0.452, p <0.001).
Conclusions: Increased WBC may be independent risk factor and correlated with poor clinical outcomes
in AIS patients treated with MT.
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Amag: Artmis kan viskozitesi (KV) iskemik inme ile iliskilidir. Ancak, akut iskemik inme (Aii) sonrasi kan
viskozitesi ve klinik sonuglar arasindaki iliski su ana kadar yeterince degerlendirilmemistir. Bu ¢alismanin
amaci tam kan viskozitesi (TKV) ve Aii sonrasi klinik sonuglar arasindaki iliskiyi degerlendirmektir.
Materyal ve Metod: Calismaya 2017-2019 yillari arasinda mekanik trombektomi (MT) yapilan 240 ardisik
Ali hastasi alindi. Hastalar 90. giinde degerlendirilen modifiye Rankin Skalasi (mRS) skoruna gére iyi klinik
sonug¢ (mRS 0-2) ve kéti klinik sonug (mRS 3-6) olarak iki gruba ayrildi. TKV, hem dustk kayma hizinda
(DKH) hem de yuksek kayma hizinda (YKH) hematokrit ve total plazma protein seviyeleri kullanilarak
hesaplandi.

Bulgular: Kotl klinik sonug grubunda TKV hem DKH' de (34.9 + 0.2'ye karsi 44.9 + 3.2; p <0.001) hem de
YKH'de (15.9 + 0.28'e karsi 16.4 + 0.42; p <0.001) anlamli olarak daha yuiksekti. ROC analizinde, YKH' deki
TKV' nin 16,1’lik kesme degeri, kétli sonuglari tahmin etmek igin % 76,7 duyarlilik ve % 76 6zgilliige sahipti.
DKH'deki TKV’nin 38,5’lik kesme degeri kotu klinik sonuglari tahmin etmek icin % 75,3 duyarlilik ve % 78
ozgullige sahipti. Cok degiskenli analizde hem DKH'de hem de YKH'deki yiiksek TKV degerleri, koti
sonuglar igin bagimsiz prediktorler olarak saptandi. DKH'deki TKV degerleri ile mRS skoru (0-6) (r = 0.457,
p <0.001) arasinda, YKH’deki TKV degerleri ile mRS skoru (0-6) arasinda anlamh pozitif korelasyon vardi (r
=0.452, p <0.001).

Sonug: Hem DKH de hem de YKH de artmis TKV degerleri, MT ile tedavi edilen Aii hastalarinda kétii klinik
sonuglar igin bagimsiz risk faktort olabilir, mRS skoru ile pozitif korelasyon gosterir.

Anahtar kelimeler: Kan viskozitesi, inme, Akut, Trombektomi
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Introduction

Blood viscosity (BV) is an important blood property. Blood
viscosity is determined by haematocrit, plasma viscosity,
red blood cells and shear rate (1). WBV can be calculated
from hematocrit (Hct) and plasma total protein levels (TP)
for low and high shear rates. Increased blood viscosity
(BV) is relationship atherothrombotic events and in many
studies with ischemic stroke (2-4).

Mechanical thrombectomy (MT) is a standard treatment
for acute ischemic stroke (AIS) patients with large vessel
occlusion (LVO) if they undergo the procedure within an
appropriate time interval (5). Several meta-analyses
showed a substantial clinical efficacy of MT in AIS (6). De-
spite experienced stroke teams, a good outcome is not
achieved in all patients treated. Many factors can affect
functional outcome after MT. However, an association be-
tween WBV and functional outcomes have not yet been
studied.

In this study, the effect of WBV on clinical outcomes of AlS
due to a LVO treated with MT was investigated.

Materials and Methods

Study population

In the present study, 240 consecutive patients with AIS
who underwent MT between 2017 and 2019 who were
registered in the database of Samsun Training and Re-
search Hospital were investigated. Patients with anticoag-
ulant drug use for any reason, acute coronary syndromes,
important hypertrophy of the left ventricle, severe valvu-
lar disorders and prosthetic valve, acute decompensated
heart failure, chronic infectious diseases, chronic inflam-
matory or autoimmune diseases, and oncologic patholo-
gies, severe anemia, and missing data were excluded from
the study. Demographical data, medical history, drugs
used and laboratory values were obtained using the hos-
pital’s database. Ethics Committee of University of Health
Sciences, Training and Research Hospital (TUEK1-2019
BADK /1-5).

Study Procedure

In all patients, large cerebral artery occlusions were de-
tected on computed tomographic angiography. MT was
performed in case of occlusion of LVO (middle cerebral ar-
tery, internal carotid artery, basilar artery). MT was initi-
ated within the first 6 hours after stroke onset. MT was
performed using stent retrievers. Stroke subtype was de-
termined according to TOAST (Trial of Org 10172 in the
Acute Stroke Treatment) classification. Successful re-
canalization was defined as modified TICI (Thrombolysis in
Cerebral Infarction Scale) >2b. ICH (intracerebral hemor-
rhage) was evaluated computed tomography or magnetic
resonance imaging after 24 hours. Neurological deficit
was evaluated using the NIHSS (National Institutes of
Health Stroke Scale) after 24 hours and clinical outcome
after 90 days using the modified Rankin scale (mRS). The
mRS is evaluated of
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patient functional independence following a stroke, with
scores ranging from 0 (fully independent) to 6 (dead) (7).
The mRS scoring was evaluated by a neurologist at outpa-
tient clinic visits. The all patients were divided into two
groups according to the mRS score evaluated on day 90,
as good clinical outcomes (mRS 0-2 group) and poor clin-
ical outcomes (mRS 3—-6 group).

WBV was calculated according to Hct and TP values evalu-
ated at the time of emergency application. The WBV value
was calculated using De Simone’s formula and blood val-
ues at the time of admission (8). The WBV value was cal-
culated separately for both shear rates.

Whole Blood Viscosity Measurement via De Simone’s For-
mula (8).

WBYV at HSR = 208/sec®, and WBW at LSR = 0.5/sec* were
calculated using Hct and TP values.

WBYV at HSR formula (208/sec): (0.12 x HcT) + 0.17 (TP -
2.07)

WBV at LSR formula (0.5/sec?): (1.89 x HcT) + 3.76 (TP -
78.42)

All data were compared between the two groups. Two dif-
ferent logistic regression models were established for LSR
and HSR (Models 1 and 2) to determine the risk factors
affecting poor clinical outcomes. Independent risk factors
affecting poor clinical outcomes were compared using
these models.

Statistical analysis

All data were analyzed using the Statistical Package for the
Social Sciences V23 (SPSS Inc., Chicago, IL, USA) program.
The independent samples t-test was used to compare nor-
mally distributed quantitative data and the Mann-Whit-
ney U-test was used to analyze data that did not follow a
normal distribution. Categorical data were analyzed using
the chi-square test. The individual effects of all variables
were examined in a univariate binary logistic regression
analysis. Two different logistic regression models were es-
tablished separately for LSR and HSR; independent risk
factors affecting poor clinical outcomes were calculated
using multivariate logistic regression analysis, and the
comparative results are presented. The cut-off values for
LSR and HSR regarding clinical outcome were examined
using ROC analysis and area under the curve (AUC), posi-
tive-negative predictive value and accuracy values corre-
sponding to each cut-off value are presented. Spearman
correlation analysis was performed to examine the corre-
lation between WBV and mRS score. A p-value less than
0.05 is statistically significant.

Results

Demographic characteristics and clinical outcomes data of
the study groups are summarized in Table 1. Hemoglobin
(13.3+1.7g/dLvs. 14.4 +1.2 g/dL; p = 0.002), Hct (38.9%
+3.8vs.41.7% +3.3; p<0.001) and TP (6.8 £ 1.2 g/ dL vs.
7.1 +1.4 g/L; p =0.013) levels were found to be higher in
the In poor clinical outcomes group than the good clinical

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2021;18(1):24-28.

DOI: 10.35440/hutfd.843952

25



Yenercag et al.

outcomes group. There were no significant difference be-
tween the two groups in terms of other demographic
characteristics, procedural results and medical history. In
addition, there was no significant difference between the
two groups in terms of occlusion site, mTICI score, symp-
tomatic ICH and stroke subtypes (p > 0.05). In poor clinical
outcomes group, WBV values were significantly higher
compared to the good clinical outcomes group [both HSR
(15.9+0.28 vs. 14.4 £ 1.2 16.4 £ 0.42; p < 0.001) and LSR
(34.9+£0.2vs.44.9+3.2; p < 0.001)].

Table 1. Demographic, procedural and medical history
data for the study group.

Variables mRS 0-2 mRS 3-6 p-value
(n=124) (n=116)
Age, years 68+ 7.5 71+ 8.5 0.053
Gender, female n,(%) 62(50) 6556) 0.805
Hypertension n,(%) 98 (79) 90 (77) 0.204
Diabetes Mellitus n,(%) 41 (33) 45 (38) 0.895
Congestive Heart Failure n,(%) 21(16) 19 (16) 0.766
Coronary Artery Disease n,(%) 53(42) 49 (26) 0.255
Atrial Fibrillation n,(%) 38(32) 36 (31) 0.166
Smoking n,(%) 25 (20) 24 (20) 0.086
NIHSS 14.5+0.2 15+0.3 0.852
Hemoglobin (g/dL) 13.3+2.5 14.4+1.2 0.002
Hematocrit (%) 38.9+3.38 41.7+3.3 <0.001
White Blood Cell (103 pl) 10.2+2.3 9.7+23 0.755
Platelet (10° pl) 329+38 332+41 0.569
Total Protein (g/L) 6.8+1.2 7.1+1.4 0.013
Albumin (g/dL) 3.5+0.5 3.4+0.6 0.067
Total cholesterol, mg/dl 171+81.4 169.5+74.5 0.592
LDL-C, mg/dI 104 £ 31 107 + 300 0.064
HDL-C, mg/dI 37.7+113 383+115 0.112
TG, mg/dl 148.8+62.2 138.7+60.2 0.095
Symptomatic ICH n,(%) 7(5) 10 (8) 0.308
mTICl score 2b-3 n,(%) 101(81) 91(78) 0.326
Stroke subtype n,(%)
Cardioembolism 61 (49) 61 (52) 0.165
Large artery atherosclerosis 43 (35) 40 (34) 0.153
Other 20 (16) 15 (14) 0.096
Occlusion site n,(%)
MCA, M1 segment 66 (53) 63 (54) 0.103
MCA, M2 segment 28 (23) 23 (20) 0.098
ACA, Al segment 3(2) 5(4) 0.203
Basiller artery 7 (5) 8(7) 0.156
Internal Carotis Artery 20(17) 17 (15) 0.088
WABYV at LSR (0,5/s%) 349+2.2 44.9+3.2 <0.001
WBYV at HSR (208/s%) 15.9+0.28 16.4+0.42 <0.011

WBV at HSR, Whole blood viscosity at high shear rate; WBV at LSR, Whole
blood viscosity at low shear rate; LDL-C, low-density lipoprotein cholesterol;
TG, Trigliserid

NIHSS, National Institutes of Health Stroke Scale; ICH, In-
tracranial hemorrhage; mTICI, Modified treatment in cer-
ebral ischemia; LDL-C, Low-density lipoprotein choles-
terol; HDL-C, High-density lipoprotein cholesterol; TG,
Triglycerides; ACA, Anterior cerebral artery MCA, Middle
cerebral artery; WBV at HSR, Whole blood viscosity at
high shear rate; WBV at LSR, Whole blood viscosity
at low shear rate.

In ROC analysis, a cut-off value of 16.1 WBV for HSR had
an 76.7% sensitivity and 76% specificity for predicting
poor clinical outcomes [(AUC): 84.3%, 95% Cl 72.53-87.25;
p < 0.001] and a cut-off value of 38.5 WBV for LSR had an
75.3% sensitivity and 78% specificity for predicting poor
clinical outcomes [(AUC: 83.8%, 95% Cl| 72.4-87.2; p <
0.001)] (Figure 1).
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In univariate and multivariate analyzes, both high LSR at
WBV (OR: 2.679, p < 0.001) and high HSR at WBV (OR:
1.278, p < 0.001) were independent predictors for the
poor clinical outcomes (Table 2).

There was a significant positive correlation between LSR
at WBV and mRS score (0-6) ( r =0.457, p <0.001) and HSR
at WBV and mRS score (0-6) (r = 0.427, p <0.001) (Figure
2A-B, respectively).

Table 2. The effects of variables on poor outcomes in lo-
gistic regression analysis

Univariate logistic regression analysis

Variables 0dds Ratio (OR) 95% Cl p-value
Age 1.029 (0.990 - 1.050) 0.129
LDL-C, mg/dL 1.113 (0.994-1.127) 0.035
TG, mg/dl 1.006 (0.995 — 1019) 0.198
Hypertension 0.971 (0.259 - 3.634) 0.045
Diabetes Mellitus 1.149 (0.511-2.584) 0.036
Smoking 0.949 (0.234-1.025) 0.058
White Blood Cell (10°

) 0.993 (0.878 - 1.121) 0.074
Platelet (10° ul) 1.001 (0.996 — 1.006) 0.048
WBV at LSR (0,5/s%) 1.247 (1.147 - 1.356) <0.001
WBYV at HSR (208/s™) 1.622 (1.123-2.331) <0.001
Multivariate logistic regression analysis

Variables 0Odds Ratio (OR) 95% Cl p-value
MODEL-1

Hypertension 0.852 (0.096 — 7.523) 0.885
Diabetes Mellitus 1.792 (0.498 — 6.447) 0.372
Smoking 0.531 (0.157-1.797) 0.309
White Blood Cell (10®

) 1.073 (0.866 — 1.329) 0.519
Platelet (10° pl) 1.002 (0.993-1.01) 0.260
LDL-C, mg/dL 1.003 (0.991-1.016) 0.593
WBYV at LSR (0,5/s%) 1.278 (1.015-1.421) <0.001
MODEL-2

Hypertension 1.057 (0.106 — 19.989) 0.778
Diabetes Mellitus 1.097 (0.391-6.526) 0.515
Smoking 0.948 (0.125 - 1.847) 0.286
White Blood Cell (10° 1.123 (0.884 —1.427) 0.341
ul)

Platelet (10° pl) 1.006 (0.995 - 1.016) 0.215
LDL-C, mg/dL 1.007 (1.001-1.012) 0.292
WBV at HSR (208/s%) 2,679 (1.174 - 3.920) <0.001

WBV at HSR, Whole blood viscosity at high shear rate; WBV at LSR, Whole
blood viscosity at low shear rate; LDL-C, low-density lipoprotein cholesterol;
TG, Trigliserid

ROC Curve
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Fig 1. ROC curve analysis showing the predictive cut-off value of WBV
at a high shear rate (blue line) and low shear rate (green line) for poor
clinical outcomes. AUC, area under the curve; HSR, high shear rate; LSR,
low shear rate; ROC, receiver operating characteristic; WBV, whole blood
viscosity.
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Fig 2. (A) Correlation between WBV at LSR and mRS score, (B) Correla-
tion between WBV at HSR and mRS score

Discussion

Our study is the first to evaluate the relationship between
WBYV and functional status (evaluated after 90 days) in pa-
tients treated with MT. The results of this study demon-
strate that the increased WBV values at LSR and HSR were
an independent risk factor for poor clinical outcomes in
AIS patients treated with MT. Besides, increased WBV val-
ues both at LSR and HSR were positively correlated with
higher mRS score.

BV is determined by blood components and varies with
the shear rate as a non-Newtonian fluid (1,9). Blood vis-
cosity is affected by many rheologic components. Blood
cells and plasma components are closely related to BV. As
a result of increased BV, blood flow rate decreases and
stasis occurs. Besides, changes in BV may effect the endo-
thelial shear stress, an important component of athero-
sclerosis, and therefore trigger the development of ather-
osclerosis (9-11). The complex effects of BV accelerate the
atherothrombotic process and development of cardiovas-
cular diseases and may also effect the prognosis of these
diseases (11). Lowe et al. demonstrated that BV is a risk
factor similar to diastolic blood pressure, low-density lip-
oprotein cholesterol, and smoking in patients with stroke
and myocardial infarction (12). Resch et al. reported that
high BV is associated with death due to recurrent stroke,
myocardial infarction, and cardiovascular disease (13).
But, in routine clinical practice, evaluation of WBV with
viscometer is limited owing to the necessity of technical
equipment and lack of standardization in its assessment.
De Simone et al. offered that WBV can be extrapolated
from its primary constituents including hematocrit and to-
tal plasma protein at the desired shear rate with a simple
formula . The different shear rates used when calculating
WBYV are indicators of different hemodynamic settings.
LSR reflects the low velocity blood flow at the end of dias-
tole and HSR reflects the high velocity blood flow at the
systolic peak in the major arteries. The accuracy of this for-
mula has been supported in large patient populations and
in validation analyses performed with a viscometer de-
vice, which measures blood viscosity (8). This De Simone
formula has been used in many different cardiovascular
patient populations (14-16). Some recent studies have ex-
plored the relationship between acute stroke and blood
viscosity: Furukawa et al. and Song et al. observed in-
creased blood viscosity in stroke patients with small artery
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occlusion (17,18); Fisher et al. demonstrated that in-
creased BV is associated with cerebral ischemia (19); and
Li et al. found that increased BV in patients with low shear
stress is associated with silent cerebral ischemia (20). This
close relationship between increased BV and cerebral is-
chemia may affect the clinical outcomes of the AIS pa-
tients as demonstrated in our study.

MT with stent-retrievers results in higher recanalization
rates. In the study of Nogueira et al., Despite successful
recanalization rates, good clinical results evaluated with
the mRS score < 2 were obtained in only half of the pa-
tients (21). Some authors have identified a lot of clinic fac-
tors that influence poor outcomes in patients with AIS
treated with MT (22, 23). In some studies, the association
of laboratory parameters with poor functional results was
evaluated (24, 265). Wang et al described the PREDICT
scale after successful MT for poor outcomes for early pre-
diction (26). Given the relationship between BV and is-
chemic cerebrovascular events, increased WBV induced
endothelial dysfunction, peripheral vascular resistance,
thrombosis, stasis, and impaired collateral flow can lead
to increased neuronal ischemia at the micro and macro-
vascular level. These changes may affect functional out-
comes negatively despite successful recanalization with
MT in AIS patients. In our study, for the first time in litera-
ture, we evaluated the relationship between long-term
outcomes of AIS patients undergoing MT and WBV calcu-
lated using De Simone formula. Herein, it was shown that
increased blood viscosity was an independent predictor of
poor functional outcomes. Also, the fact that the in-
creased WBV value correlated positively with the in-
creased mRS score supports this relationship. Considering
the results of our study, clinicians may use WBV, a practi-
cal, easy and inexpensive parameter, as a predictor of
long-term outcomes during the early evaluation of pa-
tients undergoing endovascular treatment for AIS. Accord-
ingly, blood viscosity may also be included as one of the
variables in the scoring tools designed to predict post-MT
clinical outcomes.

Limitations

Our study has several limitations. Sample size, retrospec-
tive analysis of prospectively collected data, non-random-
ized and single-center study are important methodologi-
cal shortcomings. The possibility of an unknown con-
founding factor affecting the results cannot be ruled out
completely. The calculated WBYV value has not been veri-
fied using a viscometer. The extrapolation formula that we
used in our study has been validated and utilized in several
other studies but direct comparison of estimated and di-
rectly measured WBV in this patient population may
strengthen our results and serve precision. In addition,
other hemorheological factors that may affect BV such as
erythrocyte aggregability and rigidity were not evaluated.

Conclusion
This study demonstrates for the first time in the literature
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that the increased WBV is an independent risk factor and
correlated with poor clinical outcomes in AIS patients
treated with MT. BV may be added to the scoring systems
which predict the long-term outcomes in these patients if
our results are confirmed with large scale, prospective
studies.
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Abstract

Background: Vaccination of Health Care Professionals (HCPs) is of great importance for communicable diseases.
This study aimed to investigate the views of HCPs working in a university hospital about the coronavirus disease
2019 (Covid-19) vaccine and to evaluate the factors affecting vaccination.

Materials and Methods: This cross-sectional study was completed with 183 volunteers in a university hospital on
9-12 December 2020. A questionnaire consisting of 10 questions developed by the researchers was used in the
study. The study was approved by the Harran University Ethics Committee (09.11.2020; session: 19; decision no:
HRU / 20.19.24). In addition, the Republic of Turkey Ministry of Health's Covid-19 Study approval was received.
Results: The rate of HCPs who were willing to get the Covid-19 vaccine was 53.6%. Of the participants, 74.9%
thought that the Covid-19 vaccine would have an effect on reducing the incidence of Covid-19. There was a
significant difference between the decision on getting the Covid-19 vaccine and the effect of the vaccine on the
incidence of Covid-19 (p=0.000). Getting the Covid-19 vaccine was found to be affected 2.721-fold by the male
gender, 0.356-fold by receiving vaccination during the pandemic period, and 19.272-fold by the thought that the
Covid-19 vaccine would reduce the incidence. Participants mostly stated that they wanted to be vaccinated due
to the fear of transmitting the disease to the loved ones (41.5%) whereas concerns about adverse events were
the most common reason why the participants were unwilling to be vaccinated (27.9%).

Conclusions: Vaccination refusal of one of every two HCPs, who are seen as a role model by society, will affect the
success of controlling the Covid-19 pandemic. In conclusion, there is a need for an emergency action plan
regarding the need for vaccination with scientific evidence.

Key Words: Covid-19; Healthcare professionals; Pandemic; Vaccination.
Oz.

Amag: Saglk calisanlarinin asilanmasi bulagici hastaliklar yoninden énem arz eder. Bu g¢alismanin amaci bir
Universite hastanesindeki saglik ¢alisanlarinin koronavirls hastaligi 2019 (Covid-19) asisina iliskin goruslerini ve
asllamaya etki eden faktorleri incelemektir.

Materyal ve Metod: Kesitsel tasarimli bu ¢alisma 09-12.12.2020 tarihleri arasinda bir Universite hastanesinde,
gonulli 183 saglk galisani ile tamamlanmistir. Calismada arastirmacilar tarafindan gelistirilen 10 soruluk form
kullaniimistir. Calisma Harran Universitesi Etik Kurulu tarafindan onaylanmistir (09.11.2020; oturum: 19; karar no:
HRU / 20.19.24). Ayrica Tirkiye Cumhuriyeti Saghk Bakanhgi'ndan Covid-19 ¢alisma onayi alinmistir.

Bulgular: Covid-19 asisi yaptirmak isteyenlerin siklig1 %53,6 idi. Katilimcilarin %74,9’u Covid-19 asisinin, Covid-19
insidansini azaltmaya etkisi olacagini diistintiyordu. Covid-19 asisi yaptirma durumuiile asinin Covid-19 insidansina
etkisi arasinda anlamli bir fark oldugu saptandi (p<0,001). Covid-19 asisI yaptirmayi, erkek cinsiyete sahip olma
2,721, pandemi doneminde asi yaptirma 0,356 ve Covid-19 asisinin insidansi azaltmaya etkisi oldugunu diisinme
19,272 kat etkilemektedir. Katilimcilar en ¢ok sevdiklerine hastalik bulastirma kaygisi (%41,5) nedeni ile asi olmak
isterken, en ¢ok yan etki kaygisi nedeniyle (%27,9) asi olmak istemediklerini bildirmislerdir.

Sonug: Toplumun rol model gérdigi saghk ¢alisanlarinin her ikisinden birinin asi olmayi kabul etmemesi, Covid-
19’un pandemisinin kontrol altina alinma basarisini etkileyecektir. Sonug olarak, bilimsel kanitlarla asilanma
gerekliligine iliskin acil eylem planina ihtiyag vardir.

Anahtar kelimeler: Asilama; Covid-19; Pandemi; Saglik Profesyonelleri
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Introduction

The severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) originated from Wuhan, China in October
2019, and spread all over the world (1). The virus that
causes acute respiratory diseases due to one or more un-
known reasons is known to be associated with Severe
Acute Respiratory Syndrome (SARS) and Middle Eastern
Respiratory Syndrome (MERS) (2). Effective prophylactic
agents are required to be developed rapidly to prevent
this dramatic situation causing the deaths of millions (3).
Many strategies, including DNA- and RNA-based vaccines,
viral vector vaccines, inactivated vaccines, live attenuated
viral vaccines, and recombinant protein vaccines, are
used to develop vaccines for SARS-CoV-2. Vaccination is
used to prevent infection as well as decreasing the trans-
mission of the disease and disease severity (4). Health
Care Professionals (HCPs), who are at higher risk of being
infected compared to other populations, are recom-
mended to be vaccinated to prevent contamination from
patients and to protect their health (5,6). Advices of HCPs
regarding vaccination is one of the strongest factors influ-
encing the decision-making process of society (6). Besides
these facts, HCPs are known to experience different levels
of hesitation against vaccination. Studies show that 4.3%
to 76% of HCPs experience hesitation (7,8). This study
aimed to investigate the views of HCPs working in a uni-
versity hospital about the coronavirus disease 2019
(Covid-19) vaccine and to evaluate the factors affecting
vaccination.

For this purpose, answers to the following questions were
sought in the study (4,6):

Research Questions

1) What is the rate of HCPs who are willing and unwilling
to get the Covid-19 vaccine?

2) Does the fact that HCPs have had Covid-19 infection
affect their thoughts on the Covid-19 vaccine?

3) Do HCPs think the Covid-19 vaccine will affect the inci-
dence?

4) What are the reasons for willingness and unwillingness
to get the Covid-19 vaccine?

5) What are the factors affecting the thoughts about get-
ting the Covid-19 vaccine?

Materials and Methods

This study was designed as cross-sectional research.
Study Population and Sample Size

The universe of the study consisted of 504 HCPs (acade-
micians, assistant doctors, nurses) working at the Harran
University Hospital. The research was completed with a
total of 183 HCPs (including 65 nurses, 64 academicians,
and 54 assistant doctors), who were working in their unit
during the research period and were volunteering to par-
ticipate. The confidence interval of the study was calcu-
lated as 90% with 183 participants (calculation for confi-
dence interval was used the Raosoft sample size calcula-
tor). This study was approved by the Harran University
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Ethics Committee (09.11.2020; session: 19; decision no:
HRU/20.19.24). In addition, the Ministry of Health's
Covid-19 Study approval was received.

Data Collection

Researchers visited the units where the HCPs were work-
ing on 7-11 December 2020 and hand-delivered the data
collection form to them. Participants were asked to fill the
form through the self-report method. Participation in the
study was on a voluntary basis. Completing one form took
about 10 to 15 minutes.

The questionnaire developed by the researchers was
used in the study. The form included questions about the
followings: gender, age, occupation, units they were
working at, whether they were working in a unit dedi-
cated to Covid-19, working time in a unit dedicated to
Covid-19, whether or not to have Covid-19 infection,
presence of chronic disease, whether to get flu (influenza)
or pneumococcal vaccine before and during the pan-
demic period, whether to get Covid-19 vaccine if it had
been developed before and the reasons if the answer was
yes (fear of illness or death, fear of transmitting the virus
to their family and loved ones, being in the risk group,
presence of a pandemic threat, other) or no (concerns
about the adverse events, not believing in its effective-
ness, feeling like a guinea pig, the fact that the vaccine
had been newly developed, having to pay a fee, other),
and whether they believed that the vaccine developed
would reduce the incidence of Covid-19.

Statistical Analysis

Statistical analyses were performed using IBM SPSS Sta-
tistics for Windows version 23 software. Continuous var-
iables were defined as mean + standard deviation and
categorical variables were defined as number and per-
centage. Chi-square test was used to compare categorical
variables. Binary logistic regression analysis was used to
determine the independent predictors of the thoughts
about getting Covid-19 vaccine. A p value of < 0.05 was
considered as statistically significant.

Results

The mean age of the participants was 32.72 + 8,83 years,
ranging from 20 to 60 years. Of the participants, 62.8%
were males, 29.5% were academicians, 35.5% were
nurses and 35% were physician assistants. The rate of par-
ticipants who reported working in clinical services was
63.3%. 21.3% of the participants reported that they had
Covid-19 infection. Participants' working time in a unit
dedicated to Covid-19 ranged from zero to nine months,
with a mean time of 1.96 + 2.53 months (Table 1).

The rate of those reporting that they had a chronic dis-
ease was 13.7%. While 17.5% of the participants reported
that they got a vaccine before the pandemic, 39.9% re-
ported that they got a vaccine during the pandemic pe-
riod. The rate of HCPs who were willing to get the Covid-
19 vaccine was 53.6% (Table 2). Of the participants, 74.9%
thought that the Covid-19 vaccine would have an effect
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on reducing the incidence (Table 2).

Table 1. Characteristic of participants

Covid-19 Vaccine Applications

fold by getting vaccinated during the pandemic period
(OR: 0.1 - 0.7), and 19.272-fold by the thought that the
Covid-19 vaccine would reduce the incidence (OR :1.1 -

n % 312.9) (Table 4).
Age
Mean # SD, (Min-Max) = 32,72 + 8,83 (20-60) Table 3. The Impact of Vaccination on Covid Infection and
Gender the Reduction of Covid-19 Incidence
Female 68 372 Covid-19 Vaccination Sta- | p
Male 115 62.8 ¢
K us
\’\ll\lor s 355 Covid-19 Infection Status Yes No
urse : n(%) n(%) 0.556
Academic personel 64 35.0
Asistant Doctor 54 29.5
Department Yes 21(53.8) 18(46.2)
e — No 77(53.5) 67(46.5)
Services of Clinic 76 63.3 — "
- — The Impact of Vaccination on Reduction of
Outpatient Clinic 4 3.3 . .
i ive Care Ui 20 333 Covid Incidence
ntensive Care Unit : Yes 90(65.7) 47(343) | 0.001
Covid-19 Infection No 7(16.7) 35(83.3)
Yes 39 21.3 Partially 1(25.0) 3(46.4)
No 144 78.7
Table 4. Covid-19 vaccination Preferences
Table 2. Distributions Regarding Vaccine Applications Variables OR %95-Cl SE p
Do you have a Chronic lliness? n % Age 1.053 0.990- 0.031 0.102
Yes 25 13.7 1119
No 158 | 863 Gender 2.721 1.247- 0.398 | 0.012
Were You Vaccinated Before the Pandemic? 5.940
Working Covid space | 0.652 0.309- 0.380 0.261
Yes 25 13.7
N 158 | 86.3 1374
2 - - - - - Status of Covid-19in- | 1.606 0.692- 0.430 | 0.271
Have You Vaccinated During the Pandemic Period? )
fection 3.729
Yes 3 39.9 Status of Choronic Di- | 0.484 0.162 0.559 | 0.194
No 110 60.1 seaasl;SO oronic Di- . 1.448- . .
If you had the opportunity, would you get Covid-19 vaccine? :
Vaccinated Before | 0.836 0.288- 0.544 0.742
Yes 98 53.6 X
No a5 26.4 the P'and'emlc ' 2.427
Do you think Covid Vaccine will have an effect on reducing the in- Vaccinatied  During | 0.356 0.165- 0.350 | 0.008
cidence? the Pandemic 0.765
Yes 137 74.9 The Impact of Vacci- | 19.272 1.187- 1.422 0.037
No 42 23.0 nation on Reduction 312,977
Partially 4 21 of Covid Incidence
When the thoughts of the participants about the Covid- 15 s
19 vaccination were examined according to their infec- 20 i
tion status, 53.8% of those who were willing to get the 55 24 23,9
Covid-19 vaccine had the Covid-19 infection whereas o 20,6
53.5% of them stated that they did not have Covid-19 in-
. . 15
fection. There was no difference between the thoughts
on getting the Covid-19 vaccine and having Covid-19 in- 10
fection (Table 3). Of those who were willing to be vac- 5
cinated, 65.7% reported that they thought the vaccine 0 ‘ ‘

.. e . . o Fear of illness or Fear of transmitting Being in the risk Threat of pandemic
would reduce the incidence of Covid-19 infection, 16.7% death the virus to their group level
stated that they thought the vaccine would not reduce family and loved
the incidence of Covid-19 infection, and 25% reported ones

that they thought the vaccine would partially affect the
incidence of Covid-19 infection. There was a significant
difference between the thoughts about getting the Covid-
19 vaccine and the effect of the vaccine on the incidence
of Covid-19 (Table 3).

The regression analysis showed that thoughts about get-
ting the Covid-19 vaccine was found to be affected 2.721-
fold by the male gender (odds ratio [OR]: 1.2 - 5.9), 0.356-

Figure 1. The most frequently reported reason for willing-
ness to be vaccinated

Participants who answered yes to the question ‘would
you get the Covid-19 vaccine?’ were observed to be will-
ing to be vaccinated mostly due to the fear of transmitting
the virus to their family and loved ones (41.5%); 29%
stated that they were willing to be vaccinated since they
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were in the risk group and 24.5% due to fear of illness or
death (Figure 1).

The most frequently reported reason for unwillingness to
be vaccinated was observed to be possible adverse
events (27.9%), followed by the fact that the vaccine had
been newly developed (22.4%), feeling like a guinea pig
(13.7%), not believing in the effectiveness of the vaccine
(10.9%) and having to pay a fee (0.5%) (Figure 2).

40,00
35,50
35,00
30,00 218
25,00
19,8
20,00 16,90
15,00
10,00
5,00
Possible advers  Not believing to Feeling like a The vaccine had
effect effectiveness Buinea pig been newly
developed

Figure 2. The most frequently reported reason for unwil-
lingness to be vaccinated

Discussion

This cross-sectional study has investigated the attitudes
of 183 HCPs working in a university hospital towards the
Covid-19 vaccine. One of every two HCPs (53.6%) re-
ported that they wanted to be vaccinated. In addition,
there was a significant difference between the thoughts
about getting the Covid-19 vaccine and the thought that
the vaccine would reduce the incidence of the disease.
The majority of the participants stated that they wanted
to be vaccinated due to fear of transmitting the disease
to the loved ones whereas concerns about adverse events
were the most common reason for unwillingness to be
vaccinated. The results of the present study have shown
that having a male gender, vaccination during the pan-
demic period and the thought that the Covid-19 vaccine
will reduce the incidence of the disease are factors that
affect the willingness to get the Covid-19 vaccine.

The incidence of influenza infection in HCPs is higher than
in other individuals. The presence of influenza among
HCPs causes labor loss, disruption of health services, and
additional costs. Furthermore, infected HCPs increase the
disease burden by transmitting the virus to patients and
colleagues. Therefore, prevention of influenza among
HCPs is of great importance (9). Findings obtained from
the present study showed that almost two out of ten
HCPs (17.5%) had vaccinations such as pneumococcal and
seasonal influenza vaccines in the pre-pandemic period.
There are studies reporting different vaccination rates in
the literature. In a study involving 889 physicians from the
infection control committee and nurses from 56 coun-
tries, the vaccination rate was reported to be the highest
in Finland, Israel, Portugal, and Norway (100%) whereas

Covid-19 Vaccine Applications

this rate was 39% in Turkey (8). In a study by Solay et al.
(7) conducted in 2020, 10.4% of HCPs were observed to
have the seasonal flu vaccine. Kul and Korkmaz asked 371
participants whether they had influenza vaccine and
found that 134 (36.1%) of them get vaccinated at least
once in their lives (10). Different vaccination rates in the
literature and the present study may be due to any legal
or cultural reasons. Religiosity and use of alternative
medicine, family lifestyle, perceived disease risks, vaccine
efficacy and side effects, concerns about vaccine safety,
perceived advantages, previous negative experience with
vaccination, and social environment are among the cul-
tural reasons for vaccination hesitation / rejection (11).
Contrary to the low vaccination rates in Turkey, it is
known that 78.4% of HCPs in the United States received
vaccination in the 2017-2018 season and 80.6% in the
2019-2020 season (12). In the present study, the rate of
seasonal influenza or pneumococcal vaccination was ob-
served to increase during the pandemic period (39.9%). In
other words, the number of HCPs receiving pneumococ-
cal and seasonal influenza vaccination increased during
the pandemic period (four out of ten people), showing
that particularly HCPs try to protect their health more
during the pandemic period. In a study conducted by
Fournet et al. (13) in 2018, the rate of seasonal flu vac-
cination among HCPs was observed to increase compared
to the previous year. Findings in the literature and ob-
tained from the present study support the view that vac-
cination is considered as the strongest shield that both
reduces costs and protects people from disease in all so-
cieties.

The vaccination coverage also varies among HCPs. In a
systematic review of 37 studies investigating factors re-
lated to vaccination, doctors were reported to have a
more positive attitude towards the vaccination while
nurses had a negative attitude (14). According to data re-
ported by the Centers for Disease Control and Prevention
(CDC), the flu vaccination coverage is highest among phy-
sicians (98.0%), followed by nurses (92.0%) and physician
assistants (88.8%) (12). Keske et al. (8) stated that being a
scientific authority was an important factor in vaccination
and that the rate of vaccination was higher among physi-
cians compared to nurses and other HCPs. In a study con-
ducted for the acceptance and implementation of the
Covid-19 vaccine in Malta, influenza vaccination coverage
was found to be higher among physicians compared to
nurses and the rates were found to be similar in 2020
(23). In a study by Fu et al. (6) involving Chinese HCPs,
three-quarters of the participants reported that they
would get the Covid-19 vaccine. In the present study, the
overall rate of HCPs who wanted to get the Covid-19 vac-
cine was found to be 53.92%. HCPs who were willing to
get the Covid-19 vaccine were found to be academicians
(61.1%), physician assistants (56.3%), and nurses (44.6%),
respectively Grech et al. (13) (2020) reported that the
number of physicians who would get the Covid-19 vaccine
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was higher compared to nurses. Shehar et al. (2021) re-
ported in their study that 36 were willing to get the vac-
cine as soon as possible, and 56 were not sure to willing
to get the vaccine (15).

In the present study, one of every two HCPs (53.8%) who
had the Covid-19 infection wanted to get the Covid-19
vaccine whereas the rate of those who were unwilling to
be vaccinated despite having had Covid-19 infection was
53.5%. In other words, regardless of whether or not they
have had Covid-19 infection, HCPs have similar attitudes
towards vaccination. Vaccination and vaccine hesitancy is
a known fact (16,17). However, personal precautions
alone are not sufficient to control the disease caused by
avirus that leads to the deaths of millions. For this reason,
vaccine hesitancy should be avoided by combining both
legal and administrative mechanisms. Health-care profes-
sionals have important responsibilities in this regard,
both to protect their own health and to raise awareness
of society.

According to the present findings, 65.7% of HCPs, who
want to get the Covid-19 vaccine, believe that vaccination
will reduce the incidence of disease. Although they want
to get the Covid-19 vaccine, 25.0% of HCPs believe that
the vaccine will have a partial effect on the incidence and
16.7% of HCPs believe that the vaccine will not affect the
incidence. This significant difference shows that HCPs rely
on vaccination, particularly in outbreaks that affect a
large proportion of the population such as pandemics. In
the Keske et al.’s (8) study, 87% of the participants
thought that the effectiveness of the influenza vaccine
was more than 80% (8).

There are several factors that affect the males' risk-taking
tends (18,19). Therefore, they may show more assertive
behaviours in the occurrence of a new situation. In the
present study, the male gender was observed to increase
the vaccination status two-fold. In a study from Malta,
males were found to more tend to be vaccinated, similar
to the present study (13). Having vaccinated in another
pandemic period, except for the Covid-19 pandemic, and
believing that the Covid-19 vaccine would reduce the in-
cidence were found to be the factors affecting the
thoughts about getting the Covid-19 vaccine.

In the present study, the reasons why HCPs isn’t wanted
to be vaccination; fear of transmitting the virus to the
loved ones, being in the risk group, and fear of illness or
death. In a study by Fu et al. (6) regarding the acceptance
of Covid-19 vaccine by HCPs, factors influencing vaccine
acceptance were reported to be as follows: seasonal flu,
resistance, vaccination of those who had social contacts,
high probability of infection, fee, vaccine efficacy, and
safety. Similar to the present study, Keske et al. (8) and
Bish et al. (14) reported that self-protection and protec-
tion of family members, being in the risk group, and be-
lieving in the efficacy of the vaccine were positive moti-
vators for vaccination. Keske et al. (8) reported the lead-
ing motivators of vaccination were free availability of the
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vaccine and willingness to be a role model (8). In our
study, the reasons why the HCPs who were unwilling to
receive the vaccine were found to be as follows: concerns
about the adverse events, the fact that the vaccine had
been newly developed, feeling like a guinea pig, not be-
lieving in its effectiveness, and having to pay a fee. Suspi-
cions about vaccine efficacy, possibility of adverse events,
and being anti-vaxxer were the most common reasons for
vaccine rejection (8,13,14). Keske et al. (8) further re-
ported that being in Turkey caused negative intentions
towards vaccination. HCPs are among the leading groups
at high risk of becoming infected in the pandemic starting
in 2019 (6). Vaccination practices have been initiated rap-
idly in different parts of the world to protect HCPs and
society from Covid-19. Vaccines developed at an unprec-
edented pace cause hesitancy among HCPs; which is im-
portant for both their own health and the health of the
patients they are in contact with (20).

Limitations

While this study reveals the hesitation / intention for
COVID-19 vaccine, it is insufficient to reveal additional
factors that may be specific to a particular virus and pop-
ulation. Another limitation is that it is a cross-sectional
study that cannot infer the causal relationship. As well as,
the sample size is limited.

Conclusion

The existing pandemic can be only taken under control by
vaccination. Hesitations of HCPs regarding vaccination
and related barriers need to be overcome. Providing sci-
entific information sharing among HCPs may increase
vaccination coverage. Vaccination will not only help HCPs
protect themselves but also ensure that they will serve as
a role model for society to increase vaccination coverage.
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Evaluation of Clinical Features and Treatment Responses in Patients With
Chronic Myeloid Leukemia: A Single Center Experience
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Abstract Corresponding Author / Sorumlu Yazar
Background: Chronic myeloid leukemia is a clonal hematopoietic stem cell disorder that leads to an increase in Dr. Mesut GOCER

myeloid cells, erythroid series, and platelets in peripheral blood and causes pronounced myeloid hyperplasia in

the bone marrow. The treatment and follow-up criteria in patients with CML have changed significantly in the Antalya Training and Research Hospital,
recent years. In the pre-imatinib period, CML has been treated with hydroxyurea, interferon therapy, Department of Internal Medicine,
chemotherapy, and most effectively, allogenic stem cell transplantation. The addition of imatinib mesylate, a Division of Hematology,

tyrosine kinase inhibitor, to the treatment regime provided a superior overall survival rate compared to previous Antalya, 07100, TURKEY

standard treatments. In this study, our aim is to demonstrate the demographic characteristics, clinical features,
treatment and follow-up strategies, response status, and general survival rates of CML patients treated in our
clinic.

Materials and Methods: 110 patients who were diagnosed with chronic phase CML during 2003-2019 were
included in this study. The demographic characteristics and clinical findings including laboratory values,
ultrasound findings, and bone marrow pathology results were evaluated retrospectively from their medical
records

Results: Among the 110 patients included, 59 (53.6%) were male, and 51 (46.4%) were female, and the median
age was 49.5 (18-82). At the time of diagnosis, only 32 (29.0%) patients were symptomatic, 71 (64.5%) had DOI: 10.35440/hutfd.853074
splenomegaly, and 51 (46.4%) had hepatomegaly. All patients were given 400 mg of imatinib as first-line therapy.

With imatinib treatment, the rates of complete hematologic response (CHR), complete cytogenetic response

(CyCR), and major molecular response (MMR) were 100.0%, 72.5% and 69.6%, respectively. In the follow-up, 3

(2.7%) patients were observed to progress to the blastic phase. The overall survival rate was 86.4%.

Conclusions: Imatinib has proven to be a tolerable, effective and safe agent in the first-line treatment of CML

patients. Treatment choice after imatinib should take into consideration the patients' comorbidities.
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Amag: KML periferik kanda miyeloid hicreler, eritroid seri ve trombositlerin artmasina yol agan, kemik iliginde
de belirgin miyeloid hiperplazisine neden olan klonal hematopoetik bir kok hiicre hastaligidir. KML tanili
hastalarin tedavi ve takip kriterleri son yillarda énemli oranda degismistir. imatinib &ncesi dénemde KML
hidroksilre, interferon, kemoterapi ve en etkili sekilde de allojenik kok hiicre nakli ile tedavi edilmistir. Tirozin
kinaz inhibitori imatinib mesilatin tedaviye eklenmesi 6nceki standart tedavilere kiyasla daha tsttin bir genel sag
kalim saglamistir. Bu ¢alismadaki amacimiz, klinigimizde tedavi edilen KML hastalarinin demografik 6zelliklerini,
klinik 6zelliklerini, tedavi ve izleme stratejilerini, yanit durumlarini ve genel sag kalim oranlarini belirlemektir.
Materyal ve Metod: 2003 ve 2019 tarihleri arasinda kronik faz KML tanisi koyulan ve dosya kayitlarina ulasilabilen
110 hasta calismaya dahil edildi. Hastalarin demografik 6zellikleri, klinik bulgulari, laboratuvar degerleri,
ultrasonografi bulgulari ve kemik iligi patoloji sonuglari degerlendirildi.

Bulgular: 110 tane hastanin 59 (%53.6) tanesi erkek, 51 (%46.4) tanesi kadindi. Tani anindaki medyan yas 49.5
(18-82) saptandi. Tani aninda sadece 32 (%29.0) hasta semptomatikti. Hastalarin tani aninda 71 (%64.5)
tanesinde splenomegali ve 51 (%46.4) tanesinde hepatomegali vardi. Tim hastalara ilk basamakta imatinib 400
mg verilmisti. imatinib tedavisi ile 12. ayda THY orani %100, TSY orani %72.5 ve MMR orani ise %69.6 saptandi.
Takiplerde 3 (%2.7) hastanin blastik faza progrese oldugu gérldi. Tiim hastalarin OS orani %86.4 saptandi.
Sonug: KML hastalarinin ilk basamak tedavisinde imatinib tolere edilebilir, etkili ve glivenli bir ajan oldugunu
kanitlamistir. imatinib sonrasi tedavi degisikligi yapilirken hastalarin komorbiditeleri géz 6niinde
bulundurulmalidir.

Anahtar kelimeler: Kronik myeloid 16semi, Tirozin kinaz; Tedavi yaniti
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Introduction

Chronic myeloid leukemia (CML) is a myeloproliferative
neoplasm characterized by irregular production and un-
controlled proliferation of the granulocytic cell line with-
out losing its differentiation capacity (1). It is a clonal hem-
atopoietic stem cell disorder that causes significant mye-
loid hyperplasia in the bone marrow (1). In addition to the
increase in myeloid cells in peripheral blood, it may lead
to anincrease in the number of erythroid series and plate-
lets. The incidence of CML increases in adulthood and it
constitutes 15%—20% cases of leukemia in this period (2).
CML is characterized by t (9:22) translocation that gener-
ates the BCR—ABL fusion gene, a specific cytogenetic ab-
normality (3). The translocation t (9; 22) (q34; q11), known
as the Philadelphia (Ph) chromosome, occurs as a result of
the fusion of the Abelson proto-oncogene (ABL1) on chro-
mosome 9 and the Break point cluster region (BCR) gene
on chromosome 22 (4). Compared to the normal ABL
gene, the BCR—ABL1 hybrid gene results in the synthesis
of a chimeric fusion protein with high tyrosine kinase ac-
tivity (5). Oncogenic BCR—-ABL1 proteins affect cell prolif-
eration, adhesion, migration, and DNA repair mechanisms
by altering several signal pathways (6). Typical clinical
presentation of CML has 3 different clinical phases:
chronic, accelerated and blastic phases (7). Most patients
are diagnosed in the chronic phase (8). If not treated ap-
propriately, newly diagnosed chronic phase CML patients
may progress to the accelerated phase and finally to the
blastic phase. Among all clinical phases, the blastic phase
of the disease has a poor prognosis, i.e., very short survival
periods of 3—6 months (9). Initial symptoms in chronic
phase CML are usually insidious, and =30% of patients are
asymptomatic (10). Symptoms in CML often appear due to
anemia and splenomegaly. The most common symptoms
in the chronic phase include weakness, pallor, appetite
and weight losses, and a feeling of abdominal disten-
sion/fullness.

CML diagnosis includes peripheral blood and/or bone
marrow examination, accompanied by checking for the
presence of Ph chromosome in karyotype or the detection
of the BCR—ABL fusion gene either by fluorescent in situ
hybridization (FISH) or polymerase chain reaction (PCR)
method (11). The most important finding in peripheral
blood smear analysis is neutrophilic leukocytosis and ba-
sophilia. Although leukocytosis is predominantly neutro-
philic, all developmental stages of the granulocytic series
can be observed in peripheral blood, from myeloblasts to
segmented neutrophils (10). To date, various scoring sys-
tems have been identified to predict the disease prognosis
among which sokal scoring system is one of the most com-
monly used. In this scoring system, age, blast percentage,
spleen size, and high platelet count are included in the
scoring (12).

There has been a rapid change and development in CML
treatment in the last 30 years. In the pre-imatinib period,
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the commonly used treatment modalities for CML in-
cluded treatment with hydroxyurea (HU), interferon ther-
apy, chemotherapy, and most effectively, allogenic stem
cell transplantation. The use of imatinib mesylate and ty-
rosine kinase inhibitor (TKI), which specifically targets ty-
rosine kinase activity, provided a superior overall survival
(OS) progression-free survival rate compared to previous
standard therapies (13). Second generation TKls devel-
oped after imatinib (nilotinib and dasatinib) are more po-
tent in inhibiting the BCR—ABL oncoprotein. They can be
used instead of imatinib as a first-line treatment option for
chronic phase CML. Two large randomized trials, ENESTnd
and DASISION, showed that second generation TKls are
more effective in achieving optimal responses than
imatinib (14, 15). It is important to select the most appro-
priate TKI to minimize the risk of progression at the time
of diagnosis while also minimizing treatment-related tox-
icity. Our aim in this study is to provide the demographic
characteristics, clinical features, treatment and follow-up
strategies, response status and general survival rates in
CML patients treated in our clinic.

Materials and Methods

In this single-center retrospective observational study,
110 patients who were diagnosed with chronic phase CML
between 2003 and 2019 and with medical records were
included. In addition to the demographic characteristics of
the patients, clinical features, laboratory values, ultraso-
nography findings and bone marrow pathology results at
the time of diagnosis were evaluated.

Hematological response was defined as follows: normali-
zation of leukocyte and platelet counts, <5% total myelo-
cyte and metamyelocyte count in peripheral blood smear,
no detection of blast and promyelocytes, no extramedul-
lary involvement, no findings of accelerated and blastic
phase within 3 months after the initiation of treatment.
Molecular responses of the patients to the treatment
were evaluated by real time polymerase chain reaction
(real time PCR) at 3, 6, and 12 months. BCR—ABL1 tran-
script levels of 10% at 3 months, <1% at 6 months, and
0.1% from 12 months were defined as optimal response.
Cytogenetic response control was evaluated by investigat-
ing the results of conventional cytogenetic examination
and/or FISH method performed with bone marrow aspira-
tion material obtained 212 months of treatment. Com-
plete cytogenetic response was defined as a Ph (+) meta-
phase count of 0%. In statistical analysis, the data was pre-
sented as number, percentage, mean, and median. The
mean survival duration of the patients was calculated with
Kaplan—Meier curves. Factors affecting OS duration were
examined by the univariate Cox regression model. SPSS
22.0 program was used in the calculations.
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Results

Among the 110 patients included in the study, 59 (53.6%)
were male and 51 (46.4%) were female. The demographic
characteristics of patients are summarized in Table-1. The
median age of the patients at the time of initial diagnosis
was 49.5 (18-82), while the median age at the last follow-
up was 56. The median follow-up period of the patients
was 69.5 (11-209) months. At the time of diagnosis, 32
(29.0%) of the patients had symptoms. Based on the eval-
uation of the sokal risk score at the time of diagnosis, 46
(41.8%) patients were found to be at high risk. With regard
to comorbidities, 12 (10.9%) patients had diabetes melli-
tus, 8 (7.2%) had hypertension and 6 (5.4%) had coronary
artery disease. Imatinib (400 mg) was administered to all
diagnosed patients as first-line therapy. Prior to treatment
with imatinib, 61 (55.5%) of the patients were treated
with hydroxyurea. Among the 110 patients, 95 (86.4%)
were alive and had regular follow-up while 15 (13.6%) pa-
tients died due to disease-related or unrelated reasons.
OS curves of the patients are shown in Figure-1. When the
recent treatment status of the patients was evaluated, 57
(60.0%) of them were receiving first-line, 28 (29.4%) were
receiving second-line and 8 (8.4%) were receiving third-
line treatment, while 2 (2.2%) of them were followed up
without medication. One of the patients who were fol-
lowed up without medication discontinued the treatment
after the first-line treatment and the other after the
fourth stage.

Table 1. Demographic and clinical features of the patients

n=110 (100%)
IAge, median 56 (20-85)
)Age of Diagnosis, median 49.5 (18-82)
Sex, n (%)
Female| 51 (46.4)
Male| 59 (53.6)
Presence of Symptoms at Diagnosis, (%)
Yes 32(29.0)
No 78 (71.0)
Social Risk Score, n (%)
Low| 27 (24.5)
Medium| 37 (33.7)
High| 46 (41.8)
Follow-up Period, median month 69.5 (11-209)
Use of hydroxyurea before imatinib, n (%) 61 (55.5)
Final Treatment Status, n (%)
First ling| 57/95 (60.0)
Second line| 28/95 (29.4)
Third line| 8/95 (8.4)
Drug-free follow-up| 2/95 (2.2)
Survival Status, n (%)
Alive) 95 (86.4)
Dead 15 (13.6)

Diagnosed chronic myeloid leukemia

Survival Function
Surwval Function
1] Censored

Cumulative Survival

Manths
Fig 1. Overall survival analyses for all patients with the diagnosis of CML

Bone marrow biopsies showed that 33 (30.0%) of the pa-
tients had fibrosis. Evaluation of bone marrow cellularity
revealed that 2 (1.8%) of the patients were hypocellular, 5
(4.5%) normocellular, and 103 (93.6%) hypercellular. In
the initial diagnosis, 71 (64.5%) patients had splenomeg-
aly, and 51 (46.4%) had hepatomegaly. The median size of
spleen evaluated by ultrasonography was 156.5 (95-270)
cm, and the median liver size was 146.5 (117-235) cm. Re-
sponses to imatinib treatment given to all patients as first-
line treatment are summarized in Table3. Complete he-
matological response (CHR) was achieved in 95/110
(86.4%) patients at 3 months, 105/110 (95.4%) patients at
6 months, and 102/102 (100%) patients at 12 months. Ma-
jor molecular response (MMR) was observed in 14/110
(12.7%) patients at 3 months, 44/110 (40.0%) patients at
6 months and 71/102 (69.6%) patients at 12 months. A
bone marrow biopsy was made, and cytogenetic analysis
was performed at the 12" month in patients who contin-
ued imatinib treatment. A complete cytogenetic response
(CCyR) was observed in 74/102 (72.5%) patients at 12
months. Due to primary resistance in 20 patients and sec-
ondary resistance in 24 patients, a total of 44 (40%) pa-
tients were switched to second-line treatment. The me-
dian time to switch to a second-line treatment was 27.5
(6—118) months. Nilotinib was used in 21 (47.7%) patients
and dasatinib in 23 (52.3%) patients for second-line ther-
apy. Because of the development of primary resistance in
4 (19.0%) of 21 patients using nilotinib, secondary re-
sistance in 1 (4.7%) and side effects (acute pancreatitis) in
1 (4.7%), the third-line treatment was initiated. The third-
line treatment was initiated due to the development of
primary resistance in 1 (4.1%), secondary resistance in 2
(8.3%) and side effects (pleural effusion) in 4 (16.6%) of 24
patients who were on dasatinib. Dasatinib was started as
third-line treatment in patients receiving nilotinib as sec-
ond-line treatment, and vice versa. The median time to
switch to third-line therapy was 29.5 (10-130) months.
Bosutinib was started as fourth line therapy in 1 patient;
however, the patient could not tolerate the drug, and the
treatment was discontinued. It was found that 3 (2.7%)
atients progressed to the blastic phase during their follow-

up.
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Table 2. Laboratory, pathology and ultrasonography results of patients
88600 (14600-527400)

Leukocytes 103/mm?3; median

Hemoglobin g/L; median 10.4 (5.5-15.7)
MCV um3; median 86 (57—106)
Hematocrit 32.2(17.3-48.6)

Platelet 103/mm?3; median 459000 (95000-4975000)

Fibrosis in the Bone Marrow; n (%)

Yes| 33/110 (30.0)
No| 77/110 (70.0)
Bone Marrow Cellularity; n (%)

Hypocellular| 2/110(1.8)

Normocellular| 5/110 (4.5)
Hypercellular| 103/110 (93.6)
ISplenomegaly at the Time of Diagnosis; n (%) 71/110 (64.5)
Spleen size cm; median 156.5 (95-270)
Hepatomegaly at the Time of Diagnosis; n (%) 51/110 (46.4)

Liver Size cm; median
MCV: Mean corpuscular volume

146.5 (117-235)

Table 3. Hematologic, molecular and cytogenetic response rates of
CML patients to imatinib treatment.

3.Months 6.Months 12.Months
CHR 95/110 (86.4) 105/110 (95.4) 102/102 (100.0)
MMR 14/110 (12.7) 44/110 (40.0) 71/102 (69.6)
CCyR - - 74/102 (72.5)

CHR: complete hematologic response, MMR: major molecular response,
CCyR:complete cytogenetic response

Discussion

In this retrospective study, demographic characteristics,
laboratory findings, treatment choices, treatment re-
sponses, and side effects related to treatment were eval-
uated in 110 patients followed up in a single center with a
diagnosis of chronic phase CML. The mean age of the stud-
ied patients at the time of diagnosis was 49.5 (18—82) sim-
ilar to other studies. While the mean age of the patients
was 50 in the IRIS study and 46 in the ENESTnd study, it
was found to be 46.1 in a multi-center study conducted in
our country(16-18). It is known that CML is more common
in men (19). This was supported by 61.7% of patients in
the IRIS study and 56% in the ENESTnd study being male
(16, 17). Similar to these studies, 53.6% of the patients
were male in our study. In the study of the Turkish CML
study group, the proportion of female patients (50.7%)
was minimally higher than that of men (18).

Symptoms and clinical manifestations of patients with
CML may vary depending on the disease phase. In various
studies, =50% of the patients were diagnosed with sus-
pected routine blood tests during the asymptomatic pe-
riod (20). Among symptomatic patients, the most com-
mon complaints were malaise, fatigue, and abdominal dis-
tension. In our study, only 29% of patients had symptoms
at the time of diagnosis. As the patient's comorbidities in-
crease, hospital admissions and blood count frequencies
alsoincrease. Considering all these, diagnosis can be made
in the early period of the disease when patients are
asymptomatic. Hepatomegaly and splenomegaly may be
observed during physical examination in patients with
CML. While the rate of hepatomegaly was found to be
46.5% in one study, that of splenomegaly was found to be
64.7% in another study (18, 21). Similar to these results,
we determined the hepatomegaly and splenomegaly

Diagnosed chronic myeloid leukemia

rates to be 46.4% and 64.5%.

There have been major changes in the CML treatment
over the years. First, cytoreductive agents (Hydroxyurea
and Busulfan) were introduced in the treatment, and sub-
sequently, biological response modifiers (interferons)
were added. Allogeneic stem cell transplantation, which
was previously the only curative treatment, is currently
administered only to patients who are resistant to other
treatments and young patients. Tyrosine kinase inhibitors
imatinib, nilotinib, bosutinib, dasatinib, and ponatinib
have replaced all these previous treatments in the treat-
ment of CML. Due to the current reimbursement condi-
tions in our country, imatinib is used for first-line treat-
ment in all patients. In our study, we evaluated the hema-
tological, molecular, and cytogenetic responses of the pa-
tients to imatinib treatment used as the first-line treat-
ment. CHR rates were 86.4% at 3 months, 95.4% at 6
months and 100% at 12 months. In a study conducted in
our country involving 1133 patients, the rate of CHR on
imatinib was found to be 95.7%, which is similar to our re-
sults (18).

According to the European Leukemia Network (ELN) rec-
ommendations, failure to achieve CCyR in the 12™ month
on imatinib treatment is considered as a treatment fail-
ure. In our study, CCyR rate was found to be 72.5% in the
analysis performed from bone marrow aspiration material
at the 12" month While the observed CCyR rate was
63.8% in the study by Sahin et al., it was 82% in the IRIS
study. [18][13]. The MMR rate inpatients on imatinib
treatment was 69.6% in our study. In a multi-center study
by Lakhal et al., the MMR response rate in patients using
imatinib was found to be 68.4%, similar to our study (22).
The high rates of CHR, CCyR, and MMR demonstrated by
imatinib in first-line therapy prove its efficacy. In our
study, 20 patients switched to secondary treatment be-
cause of primary imatinib resistance and 24 patients due
to secondary imatinib resistance. None of our patients on
imatinib treatment had to switch their medication due to
side effects. In the study of Sahin et al., it was necessary
to switch the treatment as a result of development of side
effects or drug intolerance due to imatinib treatment in
=9% of the patients [18]. All these results show that
imatinib has an acceptable potential for side effects in
first-line treatment.

In our study, we found that the patient distribution for da-
satinib (23 patients) and nilotinib (21 patients) in second-
line treatment was similar. Their efficacy could not be
compared because data was insufficient. Treatment was
discontinued in 4 (16.6%) patients receiving dasatinib due
to pleural effusion and in 1 (4.7%) patient receiving ni-
lotinib due to acute pancreatitis.

It is known that chronic phase CML patients may progress
to an accelerated or blastic phase at a rate of 1%-1.5%
each year during their follow-up (23). In our study, during
follow-up, we found that 3 (2.7%) patients progressed to
blastic phase.
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The most important limitation of our study is that the pa-
tient population receiving second-line treatment is not
very large, and there is insufficient data in terms of treat-
ment responses in this group. Apart from that, we believe
that it is a study with a sufficiently high number of patients
as a single center experience. In conclusion, in our study
in which we evaluated patients who were followed up and
treated with a diagnosis of CML, it was seen that imatinib
was a safe and effective therapeutic agent in first-line
treatment. When the treatment is to be switched, the ap-
propriate 2" generation TKI should be chosen, consider-
ing the comorbidities of the patients.
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0z. Sorumlu Yazar / Corresponding Author
Amag: Hiicre igin basta enerji metabolizmasi ve yapi taslarinin Gretimi olmak tzere oldukga 6nemli bir role Dr. Sirin KILICTURGAY YUKSEL

sahip olan mitokondrinin kanserdeki roli heniiz tam olarak bilinmemektedir. Mitokondriyal genomdaki Acibadem Mehmet Ali Aydinlar
varyasyonlar ve polimorfizm kombinasyonlari kullanilarak belirlenen haplogruplarin farklh kanserlerdeki Universitesi Kayisdagi cad. No:32,
etkisi arastirilmaya devam edilmektedir. Bu nedenle, mitokondriyal genomu c¢ogaltarak yeni nesil 34752 Atasehir, istanbul / TURKIYE
yontemlerle dizileme protokoliini optimize ederek kanser calismalarinda kullanmayi amagladik.

Materyal ve Metod: Gliom timor 6rneklerinden elde edilmis genomik DNAlar’dan mitokondriyal genom E-mail: sirin.yuksel@acibadem.edu.tr
iki ayri reaksiyon halinde Takara LA Taq DNA polimeraz ile gogaltilmistir. “Nextera XT DNA Library Prep

Kit” kullanilarak kitiiphane olusturulmus ve yeni nesil dizileme MiSeq FGx cihazinda gergeklestirilmistir. Received / Gelis Tarihi: 28.12.2020
Elde edilen veriler “mtDNA Server” veritabani kullanilarak mitokondriyal varyasyonlar, heteroplazmi

oranlari ve haplogruplar agisindan analiz edilmistir. Accepted / Kabul Tarihi: 17.03.2021
Bulgular: Mitokondriyal genom igin yeni nesil dizileme protokolii optimize edilmistir. Detayh analiz edilen

iki timor orneginde gesitli varyasyonlar ve bunlarin heteroplazmi oranlari tespit edilebilmistir. Ayrica, DOI: 10.35440/hutfd.848101

orneklere ait haplogruplar da saptanmistir.

Sonug: Mitokondriyal varyasyonlarin kanser biyolojisi tizerindeki etkisi hala arastirilmaktadir. Yeni nesil
dizileme teknolojileri 6zellikle heteroplazmi orani disiik timérlerin analizinde kullanilabilecek glivenilir
bir yontemdir.

Anahtar kelimeler: Kanser, Mitokondriyal DNA, Varyasyonlar, Yeni nesil dizileme

Abstract

Background: The role of mitochondria in cancer, which has a very important role for the cell, especially in
energy metabolism and the production of building blocks, is not yet fully understood. The effects of
mitochondrial genome variations and haplogroups, that are determined by the combinations of
polymorphisms, on different cancers are still investigated. Therefore, we aimed to optimize and use next
generation sequencing protocol in cancer research by amplifying the mitochondrial genome.

Materials and Methods: Mitochondrial genome was amplified in two separate reactions with Takara LA
Taqg DNA polymerase from genomic DNAs obtained from glioma tumor samples. A library was constructed
using the "Nextera XT DNA Library Prep Kit" and next generation sequencing was performed on MiSeq
FGx device. The data were analyzed in terms of mitochondrial variations, heteroplasmy ratios and
haplogroups using the "mtDNA Server" database.

Results: Next generation sequencing protocol for the mitochondrial genome was optimized. Several
variations and their heteroplasmy ratios were detected for the two tumor samples that were analyzed in
detail. In addition, haplogroups of these samples were also determined.

Conclusions: The impact of mitochondrial variations on cancer biology is still under investigation. Next
generation sequencing technologies are a reliable method that can be used in the analysis of tumors
especially with low heteroplasmy ratios.

Key Words: Cancer, Mitochondrial DNA, Next generation sequencing, Variations

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2021;18(1):40-44.
DOI: 10.35440/hutfd.848101

40


http://orcid.org/0000-0002-7130-2933
http://orcid.org/0000-0002-7263-2969

Kiligturgay Yiiksel & Boylu Akyerli

Giris

Mitokondri, hticrenin enerji ve hiicre yapi taslarinin
Uretimi icin vazgecilmez bir organeldir. Kanser gibi hlicre
blylmesi ve ¢ogalmasinin hizli ve blyiik 6lcekte oldugu
durumlarda da enerji ve yapi tasi sagladigi icin anahtar
roldedir. Mitokondriyal genlerde mutasyonlar siklikla sap-
tanmasina ragmen, bunlar genellikle mitokondriyal eneriji
metabolizmasini inaktive edici nitelikte degil, biyoenerjik
ve biyosentetik durumu degistirecek sekildedir (1).
Mitokondriyal genom niikleer genoma goére son derece
kiigUktlr ve hiicre genomundan farkli olarak, matrilineal
kahtim gostermektedir (2, 3). Mitokondriyal genom az
sayida ve hiicre sagkalimi icin 6nemli genleri kodla-
maktadir. Bu genlerin kanserde degisen ihitiyaclara nasil
uyum sagladigl bugiin igin bilinmemektedir. Mitokondri-
yal DNA’da (mtDNA) meydana gelen agir mutasyonlar
hiicre icinde normal mtDNA ile karisik halde bulunurlar
(heteroplazmi) (4, 5). Mutant mtDNA yuzdesinin artisi, en-
erji metabolizmasindaki hasari arttirmaktadir. Bu durum,
bazal enerji ihtiyacinin yiiksek ve mevcut enerji depo-
sunun disiik oldugu beyin dokusunun kanserlerinde daha
da 6n plana gikmaktadir (5). Son yillarda yapilan ¢alisma-
larda ileri evre gliom olan glioblastomlarda (GBM) mtDNA
mutasyonlari gosterilmistir (6, 7). Tumor olusumu ile ilis-
kili olabilecek, 6zellikle mitokondriyal solunum zincir pro-
teinlerini kodlayan genlerde, bircok mitokondriyal soma-
tik mutasyon farkli kanserlerde bildirilmistir (8). Ayrica,
mitokondriyal genomda insanlar ve insan topluluklari
arasindaki polimorfizm kombinasyonunun meydana getir-
digi haplogruplarin kanser yatkinhgini direkt olarak etki-
leyebilecegi gosterilmistir (1, 9).

Bu c¢alismada amacimiz, genomik DNA kullanarak mito-
kondriyal genomu ¢ogaltmak ve kanser biyolojisi Gzerin-
deki etkisini arastirabilmek icin yeni nesil yontemlerle di-
zilemektir. Elde edilen mitokondriyal varyasyonlari, heter-
oplazmi oranlarini ve haplogruplari kapsayacak veriler,
mtDNA’nin kanserdeki roliiniin anlasilmasi agisindan
Onem tasimaktadir.

Materyal ve Metod

Genomik DNA izolasyonu

-80°C'de saklanan periferik kan oOrneklerinden ve sivi
nitrojende saklanan gliom timor 6rneklerinden QlAamp
DNA Mini Kit (Qiagen, ABD) kullanilarak, Uretici firmanin
talimatlarina uygun sekilde genomik DNA elde edilmistir.
Arsiv timor érnekleri Acibadem Mehmet Ali Aydinlar Uni-
versitesi Beyin ve Sinir Cerrahisi 6gretim Uyeleri Prof. Dr.
Necmettin Pamir ve Prof. Dr. Koray Ozduman tarafindan
ictenlikle saglanmistir. Elde edilen DNAlar’in konsant-
rasyonlari ve safligi saptanmak lzere 260 nm ve 280 nm
dalga boylarinda NanoPhotometer Pearl cihaz
kullanilarak  spektrofotometrik  6l¢im  yapimstir.
A260/A280 orani 1,8 — 2,0 olan DNA o6rnekleri saf olarak
kabul edilmistir.

Yeni nesil dizileme ile mtDNA analizi

Mitokondriyal genomun amplifikasyonu ve kantifikas-
yonu

Tam mitokondriyal genom iki ayri reaksiyon halinde, 50 pl
hacimde 200-250 ng genomik DNA kullanilarak son kon-
santrasyonlar 1X LA PCR Buffer Il (1,5 mM MgCl2), 1600
UM dNTP, 20 pmol ileri ve geri primerler (Tablo 1) ve 2,5
U Takara LA Tag DNA polimeraz (TakaraBio, ABD) olacak
sekilde gogaltilmistir. Uzun (long-range) Polimeraz Zincir
Reaksiyonu (PZR) kosullari ilk denatiirasyon 94°C’'de 5 da-
kika sonrasi 30 déngl 98°C’'de 15 saniye denatlrasyon,
68°C'de 10 saniye (0,2°C/saniye), 60°C’'de 15 saniye,
68°C'de 11 dakika baglanma sonrasi 72°C'de 10 dakika
son baglanma olarak kullanilmistir. Elde edilen mitokon-
driyal amplikonlar %1’lik agaroz jelde kontrol edilmis ve
“Qubit dsDNA HS Assay Kit” ile Qubit Fluorometer
cihazinda kantifikasyonu yapilarak 0,2 ng/uL DNA olacak
sekilde normalize edilmistir.

Tablo 1: Tiim mitokondriyal genomun cogaltilmasi amaciyla kullanilan
PZR primerleri

Primer ismi Primer dizisi Uriin . t'myu
(baz gifti)
MTL-F1* (ileri) AAAGCACATACCAAGGCCAC
9065
MTL-R1* (geri) TTGGCTCTCCTTGCAAAGTT
MTL-F2* (ileri) TATCCGCCATCCCATACATT
11171
MTL-R2* (geri) AATGTTGAGCCGTAGATGCC

(*) Stawski (10)’den alinmistir.

Kiitiiphane hazirlanmasi

Normalize edilmis ornekler ile “Nextera XT DNA Library
Prep Kit” kullanilarak Gretici firmanin talimatlarina uygun
sekilde kituphane olusturulmustur (11). Sirasiyla, isaret-
leme (tagmentasyon), ikinci amplifikasyon, DNA
kUtlphanesinin parifikasyonu, boncuk tabanli normali-
zasyon ve kitliphanelerin birlestiriimesi asamalari izlen-
mistir.

Yeni nesil dizileme ve verilerin incelenmesi

Birlestirilmis kutlphaneler, cihaza yliklemeye uygun
sekilde seyreltildikten ve 98°C’de 2 dakika denatiire edil-
dikten sonra, “MiSeq Reagent Kit v2” kullanilarak MiSeq
FGx cihazinda dizilemeleri gerceklestirilmis, MiSeq Re-
porter v2.6 (lllumina, ABD, 2016) yazilimi ile FASTQ dosya-
lari olusturulmustur (12). Elde edilen R1 (Read 1 — okuma
1) ve R2 (Read 2 — okuma 2) FASTQ dosyalari paired-end
(¢ift sonlu okuma) olarak, mtDNA Server (v1.0.7) verita-
banina yiiklenerek analiz edilmistir (13).

Genomik DNA 6rnekleri kullanilarak yapilan mitokondri-
yal genomun yeni nesil dizileme asamalari Sekil 1'de
ozetlenmistir.
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1. Amplifikasyon
(Takara Long
PCR)

Genomik DNA
izolasyonu

Miseq FGX
(IMlumina)
cihazinda
dizileme

Kitiiphanelerin
birlestiriimesi

Sekil 1. mtDNA genomu yeni nesil dizileme deney akis semasi 6zeti

Bulgular

Mitokondriyal genomun amplifikasyonu

ilk calismalarda iki biiyiik amplikon elde etmek icin
kullanilan Q5-High Fidelity DNA Polimeraz (New England
Biolabs, ABD) enzimi ile tek bant halinde amplifikasyon
elde edilememistir. Farkli baglanma sicakliklari denen-
mesine ragmen sonu¢ elde edilemeyince (Sekil 2)
kullanilan polimeraz sistemi degistirilmistir. Sonuc olarak,
LA Tag DNA polimeraz (TakaraBio, ABD) kullanilarak farkli
baglanma sicakliklarinda optimizasyon yapilmis ve ampli-
fikasyon basarisi saglanmistir (Sekil 3).

Amplikonlarn
agaroz jelde
yuriitilmesi

kutiphanesinin
boncuk tabanh

normalizasyonu
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$eki| 2. Q5-High Fidelity DNA Polimeraz ile yapilan mtDNA PZR optimizasyonlari.
1 ve 2 numarali kuyular farkli iki 6rnek igin MTL-F1 ile MTL-R1 primerleri, 3 ve 4 ise
MTL-F2 ile MTL-R2 primerleri kullanilarak yapilmis optimizasyon galismalaridir. A,
C, D, E, F'de baglanma sicakligi olarak sirasiyla 66°C, 64°C, 62,1°C, 59,8°C, 57,9°C
kullanilmistir. 1kb: 1kb DNA molekiiler agirlik standardi.

Mitokondriyal DNA yeni nesil dizileme verilerinin deger-
lendirilmesi

Tim mitokondriyal genom iki reaksiyon halinde uygun pri-
merler (Tablo 1) kullanilarak ¢ogaltilmis (Sekil 3) ve sonra-
sinda yeni nesil dizileme gergeklestirilmistir. Olduk¢a he-
terojen olan glial timoérlerde, dusiik heteroplazmiye sahip
varyasyonlarin atlanmamasi icin daha yuksek kapsama
derinligi (coverage) tercih edilmelidir. Bu calismadaki or-
neklerin kapsama derinligi (coverage) ortalama 100X’tir
(Sekil 4). Ayrica, heteroplazmi esik degeri %10 olarak de-
gerlendirilmistir.

Elde edilen veriler mitokondriyal genom analizinde ol-
dukca 6nemli bir kaynak olan mtDNA Server (v1.0.7) veri-
tabaninda mitokondriyal haplogrup, varyasyonlar ve bun-
larin heteroplazmi oranlari agisindan iki 6rnek icin detayli
sekilde analiz edilmistir. Sonuglar revize Cambridge refe-
rans dizisi (rCRS - revised Cambridge Reference Sequence)
ile karsilastirilmistir. Bu 6rneklerin birinde 12 hetero-
plazmik (3’4 %10’'luk esik degerin Gzerinde), 11 homo-
plazmik; digerinde ise 6 heteroplazmik (1'i %10’'luk esik

Yeni nesil dizileme ile mtDNA analizi

Nextera XTkit
saretieme
(Tagmentasyon)

Qubit ile DNA
kantifikasyonu

DNA
kl]tﬂphanasin!n
plrifikasyonu

2, Amplifikasyon

degerin lizerinde) ve 13 homoplazmik varyasyon
saptanmistir. Her iki 6rnekte farkh varyasyonlar olsa da,
ortak olan 7 adet varyasyon tanimlanmistir (263G, 750G,
1438G, 4769G, 8860G, 15326G, 16519C). Bu varyasyon-
larin patojenite durumlari MITOMAP (14) ve HmtVar (15)
veritabanlar kullanilarak arastinlmistir. Cogunun daha
once rapor edilmis polimorfizmler oldugu bilinmektedir.
16519C varyasyonu daha onceki ¢calismalarda, GBM (6) ve
prostat (16), mide (17), yumurtalik (18) gibi diger kanser-
lerle iliskilendirilmistir. Ayrica, haplogrup degerlendirmesi
de yapilmis ve orneklerin H28 ve H1c22 olarak Tirk
popllasyonunda en fazla gorilen, H/H2 haplogrubuna da-
hil oldugu belirlenmistir (19).

¥ )

s &
& 8

L

Sekil 3. Takara LA Taq polimeraz ile yapilan mtDNA PZR sonucu. Uriinler %1’lik
agaroz jelde yuritilmastir. 1-3: MTL-F1 ve MTL-R1 primerleri ve 4-6: MTL-F2 ve
MTL-R2 primerleri kullanilarak PZR yapilmistir. 3. ve 6. kuyularda 6rnek bulun-
mamaktadir (negatif kontrol). M1kb: 1kb DNA molekiiler agirlik standardi.

A03_S3_L001_R1_001.gz_rCRS

1000 -

250 -
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Sekil 4. mtDNA Server (v1.0.7) veritabaninda analiz edilmis 6rnegin kapsama de-
rinligi grafigi. Bu 6rnege ait analizde kapsama derinligi tim mitokondriyal genom
boyunca 125-1000X'tir.
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Tartisma

Hiicrenin genetik kodu, hiicre ¢ekirdegi ve mitokondri ol-
mak Uizere iki farkh organelde yerlesimlidir. Nikleer ge-
nom, eseyli kalitilan ve hiicre igi tiim olaylardan sorumlu
genleri taslyan, son derece detayli arastirilmis bir bilgi ak-
tarim sistemidir. Mitokondri, nikleer genoma gére ¢ok
daha kii¢ik bir genoma sahiptir ve matrilineal kalitim gos-
termektedir. Hiicre biyolojisini farkh sekilde etkileyen mi-
tokondriyal genomda, az sayida, hiicrenin yapi taslari olan
ve enerji metabolizmasi icin ¢ok 6nemli enzimler kodlan-
maktadir.

Paketlenme ve tamir mekanizmalarinin niikleer genom-
daki kadar etkin olmayisi nedeniyle, mtDNA mutasyonlara
nikleer DNA’dan daha gok aciktir (20). mtDNA mutasyon-
lari kanser de dahil olmak tizere bircok hastalikla iliskilen-
dirilmistir (8, 21, 22). Bu ¢calismada, mtDNA yeni nesil dizi-
leme ¢alisma protokoliiniin optimizasyonu amaciyla arsiv
gliom 6rnekleri kullaniimigtir.

Cogunlukla agir mutasyonlar hiicre icinde normal mtDNA
ile karisik halde bulunurlar. Heteroplazmi olarak bilinen
bu durum, bir bireyde birden fazla mtDNA tipinin bulun-
masidir. Heteroplazmik alellerin ylzdesi, hiicre bélinme-
leri sirasinda degisiklik gosterebilmektedir. Mutant
mtDNA yiizdesinin artisi, enerji metabolizmasindaki ha-
sari arttirmaktadir ve doku / organin enerji gereksinimine
gore fenotipe etkisi degismektedir (5). Literatlirde yapilan
calismalarda esik degeri genellikle %20 olarak degerlendi-
rilmektedir (23). Calismamizda, timar heterojenitesinden
dolayi, dusik heteroplazmiye sahip varyasyonlarin at-
lanmamasi igin heteroplazmi esik degeri %10 olarak kabul
edilmistir.

Evrim sirecinde mtDNA’da ¢ok sayida mutasyon mey-
dana gelmistir ve bu nedenle niikleer genomda oldugu
gibi, mitokondriyal genomda da insanlar arasi ve insan
topluluklari arasi gesitlilik oldukca fazladir. Bu degisiklikler
glinimizde mitokondriyal haplogruplari belirlemek tzere
kullanilmaktadir (5, 24). Haplogruplarin mitokondriyal
fonksiyon degisikliklerine neden olarak kanser yatkinhgini
direkt olarak etkileyebilecegi gosterilmistir (1, 9).

Yeni nesil teknolojiler biiyik genomlarin ayni anda di-
zilenebilmesine olanak saglamaktadir. Yiksek kapsama
derinligi nedeniyle diisik sikliktaki varyasyonlar belirlene-
bildiginden, bu yontem kanser érneklerinin mtDNA ana-
lizinde oldukga hassas ve givenilirdir. Bu galismada opti-
mize edilen protokolde genomik DNA kullanilmasi, ayni
orneklerden nikleer varyasyonlarin da calisilabilmesine
olanak saglamasi agisindan énemlidir.

Bu protokol kullanilarak, periferik kan ve parafin kesit
orneklerinden elde edilen genomik DNAlar'dan da
calismalar yapilmistir. Periferik kan 6rneklerinden mtDNA
¢ogaltilmis ve dizilenebilmistir. Ancak, mtDNA yenilen-
mesinin (turnover) yiiksek olmasi (25) nedeniyle hastalik
biyolojisi agisindan anlamli olmayan disiuk hetero-
plazmiye sahip cok fazla varyasyon saptanmistir. Parafin
kesit 6rneklerinde ise DNA'nin fragmante (pargalanmis)
olmasi nedeniyle amplifikasyon saglanamamistir.

Yeni nesil dizileme ile mtDNA analizi

Calismalarda kullanilacak 6rnek segimi yapilirken, bu so-
runlarin géz 6niinde bulundurulmasi 6nemlidir.
Tlrkiye’de mtDNA yeni nesil dizileme teknolojileri konu-
sunda onci olan galismamizdaki protokol, kanser arastir-
malari ve mtDNA ¢alismalari yapan bilim insanlarinin kul-
lanabilecegi glivenilir bir yontemdir.

Etik onam: mtDNA yeni nesil dizileme ¢alismamiz, Acibadem
Mehmet Ali Aydinlar Universitesi Etik Kurulu ATADEK (karar no:
2016-20/16) tarafindan uygun bulunmustur.
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Research Article / Arastirma Makalesi

iki Santimetreden Kiigiik izole Bdbrek Pelvis Taslarinda Semirijid ve Fleksibl

Ureteroskopi Sonuglarinin Karsilastirmasi

Osman BARUTL"*", Sefa RESIM !

1 Siitcii imam Universitesi, Tip Fakiiltesi, Uroloji Ana Bilim Dali, Kahramanmaras, TURKIYE

0z.

Amag: Galismamizda bobrek pelvisinde izole 2 cm’den kigilik tasi olan hastalarin tedavisinde semirijid
ureteroskopi  (S-URS) ve fleksibl Greteroskopi (F-URS) kulaniminin etkinlik ve guvenilirliklerini
karsilastirmayi amagladik.

Materyal ve Metod: iki cm’den kiiglik izole bébrek pelvis tasi nedeniyle ireteroskopik tas tedavisi
uygulanan toplam 45 hastanin verileri retrospektif olarak degerlendirildi. S-URS tiim hastalara rutin olarak
uygulandi. S-URS ile taslara bobrek pelvisinde erisilebiliyorsa dogrudan holmiyum lazer ile tedavi
uygulandi. Tas erisilebilir degilse F-URS yapildi. Gruplar tassizlik oranlari, operasyon sireleri, hemoglobin
distst ve komplikasyonlar bakimindan karsilastirildi.

Bulgular: 24 (%53,3) hastaya S-URS ve 21 (%46,7) hastaya F-URS yapildi. iki grup arasinda yas, hidronefroz
derecesi, ortalama tas boyutu ve tas tarafi bakimindan anlamh farkhlk yoktu. Ortalama operasyon siresi
S-URS grubunda 64,62+9,34 dakika, F-URS grubunda 96,43+14,26 dakika idi (p=0,001). Gruplar arasinda
postoperatif komplikasyonlar agisindan istatistiksel olarak anlamli fark yoktu (p=0,548). Postoperatif 1. giin
ve 1. ay takipte tassizlik oranlari S-URS grubunda sirasiyla %79,2 ve %83,3 ve F-URS grubunda %80,9
ve %85,7 idi (p=0,768 ve p=0,574).

Sonug: iki cm'den kiiciik bébrek taslarinda S-URS ve F-URS kullaniminin oldukca basarili ve giivenli
yontemler oldugunu gozlemledik. S-URS 6zellikle segilmis olgularda bobrek pelvisinde tasa sorunsuz bir
sekilde ulagilabiliyorsa uygulanabilecek giivenli bir tedavi yontemidir.

Anahtar kelimeler: Bobrek tasi, Semirijid, Fleksibl, Ureteroskopi
Abstract

Background: In our study, we aimed to compare the efficiency and reliability of using semirigid
ureteroscopy (S-URS) and flexible ureteroscopy (F-URS) in the treatment of patients with stones smaller
than 2 cm in isolated renal pelvis.

Materials and Methods: The data of 45 patients who underwent ureteroscopic stone treatment for
isolated renal pelvis stones smaller than 2 cm were evaluated retrospectively. S-URS was routinely applied
to all patients. If the stones can be accessed in the renal pelvis with S-URS, direct treatment with holmium
laser was applied. If the stone was not accessible, F-URS was made. Groups were compared in terms of
stone-free rates, operation times, hemoglobin reduction, and complications.

Results: S-URS was performed in 24 (53.3%) patients and F-URS in 21 (46.7%) patients. There was no
significant difference between the two groups in terms of age, degree of hydronephrosis, mean stone size
and stone side. Mean operation time was 64.62 + 9.34 minutes in the S-URS group and 96.43 + 14.26
minutes in the F-URS group (p=0.001). There was no statistically significant difference between the groups
in terms of postoperative complications (p = 0.548). In the postoperative 1st day and 1st month follow-up,
stone-free rates were 79.2% and 83.3% in the S-URS group, and 80.9% and 85.7% in the F-URS group,
respectively (p =0.768 and p = 0.574).

Conclusions: We observed that the use of S-URS and F-URS were very successful and safe methods in
kidney stones smaller than 2 cm. S-URS is a safe treatment method that can be applied if the stone in the
renal pelvis can be reached without any problem, especially in selected cases.

Key Words: Kidney stones, Semirigid, Flexible, Ureteroscopy
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Giris

iki cm’den kiiciik bébrek pelvis taslarinin tedavi secenek-
leri arasinda ekstrakorporeal sok dalga litotripsi (ESWL),
fleksibl Greterorenoskopi (F-URS) ve perkitan nefrolito-
tomi (PNL) bulunmaktadir (1). Uzun tedavi siiresi ve tas-
sizhk icin ek prosedirlerlerin gereksinimi ESWL icin en
onemli dezavantajlardir. Tas kirma sistemleri ve endodro-
lojik tekniklerin tasarimlarindaki minyatirizasyon ve iler-
lemeler ile birlikte bu boyuttaki taslarin cogu artik bircok
merkezde F-URS ile yonetilebilmektedir (2). F-URS sira-
sinda holmiyum: YAG lazer kullanimi, Ust Uriner sistem
taslarinda tek seansta bile tas temizligini saglayabilmekte-
dir (3). Semirid URS (S-URS) ise hala hem distal hem de
proksimal Ureter taslari igin glvenli ve etkili bir sekilde
kullanilmaktadir (4,5). Sinirli manevra kabiliyeti, orta ve
alt kalikslere erisim zorlugu nedeniyle bobrek taslarinin ilk
tedavi seceneklerinden biri olmamasina ragmen S-URS,
pelvise ulasilabilen secilmis hasta grubunda taslarin te-
mizlenmesi amaciyla kullanilabilir. Bu hastalarda S-
URS'nin avantaji, daha biyik ¢alisma kanalina ve dolayi-
siyla daha biylk calisma ekipmanina sahip olmasidir.
Buna ek olarak, daha yiksek irrigasyon akisi sayesinde
daha iyi gorintileme elde edilebilmektedir.

Bu ¢alismada, 2 cm'den kiigiik bdbrek pelvis taglarinin te-
davisinde S-URS ve F-URS'nin etkinlik ve guvenirliklerini
karsilastirdik.

Materyal ve Metod

Calismamiz icin Kahramanmaras Siit¢li imam Universitesi
yerel etik kurulundan onay alindi (04/01/2021 tarih ve
2020/10/04 sayili karar). Eyltl 2016 ile Ekim 2020 tarihleri
arasinda 2 cm'den kiiglik bobrek pelvis tasi tedavisi icin S-
URS (n=24) ve F-URS (n =21) uygulanan hastalarin verileri
retrospektif olarak degerlendirildi. 18 yasindan kiiclik, ka-
liks tasi, konjenital anomalisi, Ureteropelvik bileske obst-
riksiyonu, Ureteral darligi veya aktif idrar yolu enfeksi-
yonu olan hastalar ¢alisma digi birakildi. Uriner sistem ve
tas oOzellikleri (tas boyutu, lokalizasyonu, 6nceki operas-
yon ve/veya ESWL 6ykiisii), operasyon siiresi ve operas-
yon sonrasi bulgular (tassizlik orani, hastanede kalis su-
resi) ile birlikte intraoperatif ve postoperatif komplikas-
yonlar kaydedildi. Tas boyutu, kontrastsiz batin tomografi
(BT) ile belirlenen en uzun g¢ap olarak tanimlandi. Hidro-
nefroz derecesi ultrason (USG) veya BT bulgularina gore;
(a) kaliks ve renal pelvis dilatasyonu olmamasi hidronef-
roz yok olarak, (b) sadece pelvik dilatasyon hafif hidronef-
roz olarak, (c) hafif kaliks genislemesinin eslik ettigi pelvik
dilatasyon orta derecede hidronefroz olarak ve (d) bobrek
parankim atrofisinin eglik ettigi ileri derecede kaliks genis-
lemesi siddetli hidronefroz olarak siniflandirildi.

Tim hastalarin ameliyat 6ncesi idrar tahlili, serum kreati-
nin ve tam kan sayiminiiceren labaoratuvar parametreleri
kaydedildi. Her iki gruba operasyon oncesi benzer profi-
laktik antibiyotik tedavisi (sefazolin 1 g intraven6z) uygu-
landi. Gruplar tagsizlik oranlari, operasyon sireleri, he-

Bébrek Pelvis Taslarinda Semirijid ve Fleksibl Ureteroskopi Sonuclari

moglobin disusl, intraoperatif ve postoperatif kompli-
kasyonlar (Clavien-Dindo siniflamasina gére), postopera-
tif analjezik gereksinimi ve hastanede kalis siireleri baki-
mindan karsilastirildi.

Operasyon Teknigi

Hastalarin timi genel anestezi altinda dorsal litotomi po-
zisyonunda opere edildi. Ureteri aktif olarak genisletmek
ve hidrofilik kilavuz tel yerlestirmek icin tim hastalara 6 F
¢alisma kanalli semirijid Uretroskop (Wolf, Knittlingen,
Germany) ile S-URS yapildi. ihtiyag halinde ireteral balon
dilatasyon kullanildi. S-URS ile bobrek pelvisinde ulasilan
taslar holmiyum lazer (Quanta System, Spa Litho, Solbiate
Olona, Italy) ile 0.6 ila 0.8 J enerji ayari ve 8 ila 10 Hz hizda
272 veya 365 um fiber kullanilarak pargalandi. Taslara ula-
silamadiginda, ikinci bir 0.035 / 0.038 ing glivenlik kilavuz
teli semirijid Ureteroskop vasitasiyla renal pelvise yerles-
tirildi. Ureteroskop ¢ikarildiktan sonra, optimal gériinti
saglayabilmek, intrarenal basinci diistirmek ve tas parca-
larinin ¢ikarilmasini kolaylastirmak icin 10/12 F ¢apli Gre-
teral erisim kilifi yerlestirildi ve 3.6 F calisma kanalli F-URS
(Olympus, Hamburg, Germany) kullanildi. Taslar, benzer
lazer enerji ayarlari ve 200 pum fiberle pargalandi. Litot-
ripsi sonrasi tiim olgulara rutin olarak 4.8 F double-J stent
yerlestirildi ve operasyondan 3 veya 4 hafta sonra ¢ika-
rildi.

Tassizlik intraoperatif floroskopi ile, postoperatif 1. gin
diiz radyografi ile ve postoperatif 1. ayda diiz radyografi
ve ultrasonografi ile degerlendirildi. BT, ultrason veya diiz
radyografide rezidiel tas tespit edildiginde yapildi. Klinik
olarak ©nemsiz rezidiel fragmanlar 4 mm'den kiguk
asemptomatik, obstriiksiyon yapmayan taslar olarak ta-
nimlandi.

istatistiksel analiz

Veri toplama islemleri IBM SPSS 20.0 (IBM Inc., Chicago,
IL, ABD) kullanilarak gergeklestirildi. Degiskenlerin normal
dagihma uygunlugu Shapiro-Wilk testi ile belirlendi ve
normal dagihm gosteren degiskenler ortalama * standart
sapma olarak sunuldu. Gruplar arasindaki farklar bagimsiz
orneklem t testi ile analiz edildi. Kategorik degiskenler fre-
kans ve ylizde olarak sunuldu ve ki-kare testi ile karsilasti-
rildi. < 0,05'lik bir p degeri istatistiksel olarak anlaml kabul
edildi.

Bulgular

iki cm’den kiiciik izole bébrek pelvis tasi olan 45 hastanin
24'inde (%53,3) semirijid Ureteroskopla tasa ulasilirken di-
ger 21 (%46,7) hastada ulagilamadi ve F-URS yapildi. Yas,
cinsiyet, tas boyutu ve tas tarafi her iki grupta benzerdi
(sirasiyla p<0,697, p<0,834, p<0,478 ve p<0,926) (Tablo
1).

Ortalama operasyon siiresi S-URS grubunda 64.62+9.34
dakika (dk), F-URS grubunda 96.43 + 14.26 dk idi ve ista-
tistiksel olarak anlamliydi (p=0.001). Postoperatif 1. giin
ve 1. ay takipte tassizlik oranlari S-URS grubunda sirasiyla
%79,2 ve % 83,3 ve F-URS grubunda %80,9 ve %85,7
(p=0,768 ve p=0,574) idi,
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Gruplar hemoglobin dislisii bakimindan karsilastirildi-
ginda anlamh farkhhk saptanmadi (sirasiyla 0,62 + 0,31
g/dL ve 0,66 + 0,22 g/dL, p=0,249). Hicbir hastaya kan
transflizyonu ihtiyaci olmadi. S-URS grubunda Ug¢ hastada
ve F-URS grubunda iki hastada postoperatif ates gorildu
(p=0,548). Tum bu hastalar ates disurucu ilaglarla (Cla-
vien 1) tedavi edildi. S-URS grubunda iki hastada ve F-URS
grubunda bir hastada postoperatif narkotik analjezik ge-
reksinimi goruldi (p=0,654). Hastanede kalis stiresi S-URS
grubunda 25,34 * 6,18 saat ve F-URS grubunda 24,82 +
6,24 saat idi ve istatistiksel olarak anlamli farkhlik goril-
medi (p=0,457). Hastalarin higbirinde lirosepsis ve major
komplikasyon (Clavien 4-5) gériilmedi. intraoperatif ve
postoperatif parametreler Tablo 2'de verilmistir.

Tablo 1. Gruplara ait demografik veriler ve tas 6zellikleri.

Parametreler Semirijid URS | Fleksibl URS | P-degeri
Hasta sayisi (n, %) 24 (%53,3) 21 (%46,7)
Yas (yil) 46,62+7,35 45,84+8,34 0,697
Cinsiyet (n, %) 0,834
Erkek 15 (%62,5) 13 (%61,9)
Kadin 9 (%37,5) 8 (%38,1)
Tas boyutu (mm) 14,16+2,45 14,42+2,37 0,478
Tag tarafi (n, %) 0,926
Sag 13 (%54,2) 11 (%52,4)
Sol 11 (%45,8) 10 (%47,6)
Hidronefroz (n, %) 0,642
Yok / hafif 14 (%58,3) 12 (%57,1)
Orta / siddetli 10 (%41,6) 9 (%42,9)

URS: Ureterorenoskopi

Tablo 2. Gruplara ait intraoperatif ve postoperatif verilerin karsilasti-
rilmasi.

Parametreler Semirijid URS | Fleksibl URS P-degeri
Operasyon siresi 64,62+9,34 | 96,43+1426 | 0,001
(dakika)

Tagsizlik (n, %)

Postoperatif 1. giin 19 (%79,2) 17 (%80,9) 0,768
Postoperatif 1. ay 20 (%83,3) 18 (%85,7) 0,574
Ates 3(%12,5) 2 (%9,5) 0,548
Hemoglobin disiisd | ) >, 37 0,66 + 0,22 0,249
(g/dl)

Postoperatif narko-

tik analjezik ihtiyaci 2 (%8,3) 2 (%9,5) 0,654
(n, %)

Hastanede kalis sii- | 0 ), 615 | 2882:624 | 0457
resi (saat)

URS: Ureterorenoskopi

Tartisma

Bobrek taslarinin tedavisinde tas boyutunun ve lokalizas-
yonunun etkisi konusunda bir cok calisma yapilmistir.
Guncel kilavuzlara gére, 1-2 cm arasi alt pol harici bobrek
taslarinin tedavisinde ESWL, F-URS veya perkiitan nefroli-
totomi (PNL) hastanin ve cerrahin tercihine gore ilk sece-
nek olarak uygulanabilir (6). Endoskopik cihazlarin minya-
tlrizasyonu, optik sistemlerin kalitesinin artmasi, holmi-
yum lazerin kullanima girmesi ve endolirolojik cerrahi de-
neyimin artmasi ile birlikte semirijid ve fleksibl lireteros-
kopi isleminin endikasyonlari da oldukg¢a genislemistir.
Tim Ureter seyri boyunca, hatta bobrek icerisindeki taslar

Bébrek Pelvis Taslarinda Semirijid ve Fleksibl Ureteroskopi Sonuclari

bu yontemlerle tedavi edilebilir hale gelmistir (1).

Cepeda ve ark. (7) bébrek tasi nedeniyle opere ettikleri
150 hastalik serilerinde F-URS sonrasi %85.7 tassizlik orani
elde etmis ve operasyondan 3 ay sonra bu oran %91’e
ulasmistir. Bébrek alt pol taslarinda yapilan ¢alismalarda
F-URS sonrasi tassizlik orani %65-%91 gibi genis bir ara-
likta degismektedir (8). Son zamanlarda 2 cm’den buyuk
taslarin tedavisinde F-URS yapilmis 106 hastalik bir baska
seride %70 oraninda basari saglanmistir (9). Resorlu ve
ark. (10) ESWL, PNL veya F-URS yaptiklari 437 hastanin so-
nuglarini karsilastirmis ve tassizhk oranlarini sirasiyla
%66.5, %91.4 ve %87 olarak saptamislardir. Bozkurt ve
ark. (8) bobrek tasi nedeniyle PNL veya F-URS yaptiklari iki
grubu karsilastirmig ve tassizlik oranlarini sirasiyla %92.8
ve %89.2 seklinde benzer bulmuslardir.

Literatlire bakildiginda ¢alismalar, F-URS’i bobrek taglarin-
dan ziyade Ust Ureter taslarinda daha basarili oldugunu
gostermektedir. Hyams ve ark. (11) 2 cm’den kiglik prok-
simal Ureter taslarinin tedavisinde F-URS ile %95 oraninda
tassizhik orani rapor etmislerdir. Bu galismaya benzer se-
kilde Karadag ve ark. (12) proksimal dreter taslarinda, rijid
URS ile F-URS'i karsilastirmig ve rigid tireteroskopi yapilan-
larda %76, F-URS uygulananlarda ise %93 oraninda tassiz-
lik orani saptamiglardir.

F-URS, bobrek tasi tedavisi icin glivenli ve etkili bir yontem
olmasina ragmen bazi 6nemli dezavantajlari da bulun-
maktadir. Calisma kanallarinin kiiglik boyutlu olmasi yal-
nizca ince tas forsepsi ve lazer fiberlerin kullanimina izin
vermekte ve bu da operasyon siiresinin uzamasina neden
olmaktadir. Bununla birlikte dislk irigasyon sivi basin-
cinda cahsiimasi goriinti kalitesini disirebilmektedir
(13). Bu nedenle irigasyon iyi gorintiyi saglayacak kadar
hizli, tasi hareket ettirmeyecek ve bébrek ici basinci arttir-
mayacak kadar yavas olmalidir. Bu denge ancak deneyimli
asistanin elindeki elle sikilan puar ile saglanabilmektedir.
F-URS’nin en biiylik dezavantajlarindan biri de endoskopik
tas cerrahisi sirasinda tas fragmanlarinin nitinol basket ile
ekstraksiyonu ve buna bagli olarak operasyon siresinde
uzama ile ilgili yasanan sikintidir. Bu nedenle son dénem-
lerde tas fragmanlarinin temizlenmesi icin ¢alisma kana-
lindan gonderilen magnet aparatlarla ilgili calismalar bu-
lunmaktadir (14,15).

Kuglk caph, kamera ¢ozuntrlukleri, 1sik difuzyonlari ve go-
ris alanlar arttirilmis fleksibl Gretroskoplar dogal olarak
rijid Gretroskoplara gore oldukga kirilgan ve hasara yatkin-
dirlar. Ozellikle lazerin yanlis konumda ateslenmesi, yar-
dimci enstruman icerideyken ug kismin asiri defleksiyonu
ve asiri bukilme fleksibl Gretroskoplarda onarim gerekti-
ren ciddi hasarlara neden olabilmektedir (16). F-URS’de
stk gorllen sorunlardan biri aletin kullanildikg¢a defleksi-
yon mekanizmalarinda olugsan yorgunluktur. Bu durum di-
jital ve fiberoptik aletlerde benzer oranda gorilmektedir.
Mustescu ve ark. (17) yaptiklar bir calismada 22 kullanim
sonunda fiberoptik F-URS’de %10, dijital F-URS’de ise %0
oraninda defleksiyon kaybi saptamislardir. Binbay ve ark.
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(18) tarafindan ise tamire kadar fiberoptik f-URS ile orta-
lama 17, dijital f-URS ile ise ortalama 21 kullanim bildiril-
mistir.

Semirid Uretroskoplarin tasariminda gelismeler sebebiyle
kullanim kolayligi ve galisma elemanlarinin kolay kontrol
edilebilir olmasi sadece distal Ureter taslari icin degil ayni
zamanda proksimal Ureter ve bobrek pelvis taslari icin de
kullanimina olanak saglamaktadir (19). S-URS'nin en bu-
ylik dezavantaji, aletin tas pargalanmasi sirasinda sinirh
bir manevra kapasitesine sahip olmasi ve diger kalikslere,
ozellikle alt kalikse diisen fragmanlara bu aletle ulasilama-
masidir (20).

Siter ve ark.'nin (21) bébrek pelvisinde 1-2 cm arasi tasi
olan 88 hastalik serilerinde, hastalarin % 55'inde F-URS'ye
ihtiya¢ duyulmadan rijid URS ile tedavi edildigi bildirilmis-
tir. Yine ayni galismada tassizlik orani rijid URS grubunda
%83, F-URS grubunda %87 olarak raporlanmistir. Yine bir
baska calismada, Atis ve ark. (22) bodbrek pelvis tasi olan
47 hastanin 25'inde taslari S-URS ile fragmente ederken
geri kalan 22 hastada F-URS uygulamislar. Ortalama ope-
rasyon siresinin S-URS grubunda anlamli olarak daha kisa
oldugunu raporlamiglardir. Postoperatif 1. glinde basari
oranini S-URS grubunda %72 ve F-URS grubunda %81.8
bularak anlamli fark olmadigini bildirmiglerdir.

Biz klinigimizde rutin olarak F-URS'den 6nce S-URS uygu-
lamaktayiz. Calismamizda, 2 cm’den kiiguk izole bobrek
pelvis tasi tanisiyla opere edilen 48 hastanin 25’nde, so-
runsuz bir sekilde bobrek pelvisine S-URS ile ulasildigi igin
taglar holmiyum lazer ile fragmente edildi. Diger 23 has-
tada kiguk Ureter gapi, semirijid Greteroskopun kisa gel-
mesi veya Ureterin king yapmasi gibi nedenlerden dolayi
pelvisteki tasa ulasilamadi ve F-URS yapildi. Calismamizda
ortalama operasyon siresi F-URS grubunda anlamli olarak
daha yiiksekti. Postoperatif 1. giin ve 1. ay tassizlik oran-
lari karsilastinldiginda ise literatuirle uyumlu olarak S-URS
ve F-URS yapilan gruplar arasinda anlamh farkhhk gézlen-
medi. Ek olarak yas, cinsiyet, hidronefroz derecesi, komp-
likasyon orani ve hastanede kalis siresi her iki grupta ben-
zerdi.

Calismamizin temel amaci bébrek pelvis taslarinda S-URS'i
ilk tedavi seceneklerinden biri olarak énermek degildir.
Amacimiz, semirijid Uretroskopla sorunsuz bicimde bob-
rek pelvisinde tasa ulasilabilen segilmis olgularda S-
URS’nin de kullanilabilecegini ve bdylece hasara yatkin ve
pahali olan fleksibl aletlerin uzun sireli kullanilabilecegini
belirlemekti. Ayrica her iki GUreteroskopi cerrahi teknigi in-
celendiginde operasyon siresinin S-URS vyapilanlarda
daha kisa stirmesinin 6nemli bir avantaj oldugunu dusin-
mekteyiz. Bununla birlikte, Ust Griner sistem erisimi zor
hastalarda S-URS yapilmasini 6nermiyoruz.

Calismamizin baslica limitasyonlari retrospektif dizayni ve
tek merkezli olmasiydi. Maliyet analizi agisindan karsilas-
tirma yapilmamasi diger bir limitasyondu. Daha dogru so-
nuglar elde etmek icin cok sayida hasta ile cok merkezli
¢alismalara ihtiya¢ duyulmaktadir.

Bébrek Pelvis Taslarinda Semirijid ve Fleksibl Ureteroskopi Sonuclari

Sonug¢

iki cm’den kiigiik bébrek pelvis taslarinda F-URS ilk tedavi
secenekleri arasinda yer almasina ragmen, semirijid Uret-
roskopla bobrek pelvisine ulasilabilen segilmis olgularda
S-URS etkili ve gtivenli bir sekilde uygulanabilir. F-URS ile
kiyaslandiginda daha kisa ameliyat siirelerine, benzer ba-
sari ve komplikasyon oranlarina sahiptir. Ayrica, bu tiir ol-
gularda S-URS kullanimi oldukga pahali ve hassas yapida
olan fleksibl Uretroskoplarin uzun dénem kullanilimina
olanak saglayacaktir.

Etik onam: Calisma icin Kahramanmaras Siitcii imam Universi-
tesi Tip Fakiiltesi Klinik arastirmalar etik kurulundan etik onay
alindi (04/01/2021 tarih ve 2020/10/04 sayil karar).
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Varis Disi Ust Gastrointestinal Kanamali Hastalarin
ve Mevsimsel Dagiliminin Analizi
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arasinda basvuran ve endoskopik tanisinda varis disi {ist GIS kanamasi olan hasta dosyalari
geriye yonelik tarandi. Hastalarin demografik bulgulari ve endoskopik verileri kaydedildi.
Bulgular: Calismaya toplam 231 hasta dahil edildi. Bunlardan 142 ’si (%61.5) erkek, 54’u
(%38.5) kadin, yas ortalamasi 52.72 + 14.25 idi. Hastalarda en sik endoskopik patoloji olarak
duodenum Uulseri saptandi (%33.3). Basvuru tarihleri 3’er aylik donemler halinde incelendi. En DOI: 10.35440/hutfd.809686
¢ok basvuru %27.27 ile haziran-temmuz-agustos, en az basvuru %20.3 ile aralik-ocak-subat

aylarinda goralda.

Sonug: Varis disi list GIS kanamanin en sik nedeni duodenal iilserdir. En sik kanama basvurusu

yaz, en az kis aylarinda gorilmektedir.

Received / Gelis Tarihi: 12.11.2020
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Anahtar kelimeler: Ust GiS Kanama, Endoskopi, Duodenal iilser
Abstract

Background: We aimed to evaluate the basic demographic characteristics and seasonal
distribution of bleeding in patients presenting with non-varicose upper gastrointestinal
system (GIS) bleeding within the last 1 year.

Materials and Methods: Between 1 May 2019 and 30 April 2020, the files of patients who
were admitted to our gastroenterology clinic and had non-variceal upper GIS bleeding in
endoscopic diagnosis were retrospectively reviewed. Demographic findings and endoscopic
data of the patients were recorded.

Results: A total of 231 patients were included in the study. Of these, 142 (61.5%) were male
and 54 (38.5%) were female. The mean age of the patients was 52.72 + 14.25 years. Duodenal
ulcer was detected as the most common endoscopic pathology in patients. The highest
admission ratio was in June-July-August with a percentage of 27.27%, while the least
admission ratio was in December-January-February with a percentage of 20.3%.
Conclusions: The most common cause of non-varicose upper GIS bleeding is the duodenal
ulcer. The highest admission ratio is seen in summer, while the least admission ratio is seen in
winter.

Key Words: Upper GIS Bleeding, Endoscopy, Duodenal ulcer
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Ekmen ve ark..

Giris

Ust 6zofagus ile duodenumdaki Treitz ligamenti arasindaki
bélgeden olan kanama,iist gastrointestinal sistem (GiS)
kanamasi olarak tanimlanir (1).Gastrointestinal sistem ka-
namalari,hastalarda morbidite ve bazen de mortaliteye
yol actigi gibi ciddi ekonomik ylikii de beraberinde getirir.
Endoskopik tedavi yontemleri ile hastanede yatis ve 6lim
oranlarinda belirgin azalma olmustur(2,3).

Ulkemizde {ist Gastrointestinal kanamalarin en sik iki ne-
deni peptik lser hastaligi ve eroziv gastrittir (4). Ozofago-
gastroduodenoskopi; kanamaya sebep olan lezyonun ve
aktif kanama olup olmadiginin tespit edilmesi ve kana-
maya yol acan lezyonlarin tedavi edilmesinde degerli bir
yontemdir (5).

ilk 24 saatte tanisal endoskopi yapilan ve gerektiginde en-
doskopik tedavi uygulanan iist GiS kanamali hastalarda er-
ken tanisal endoskopi; hastalarin hastanede kalis siiresini,
yeniden kanama riskini, cerrahi midahale riskini ve mor-
taliteyi azaltir (6). Bu calismada varis disi tist GiS kanamali
hastalarimizin demografik 6zelliklerini ve mevsimsel dagi-
liminin incelemesi amaglanmistir.

Materyal ve Metot

Son 1 yillik slirecte (1 Mayis 2019 ile 30 Nisan 2020 tarih-
leri arasinda) acil servisten ve polikliniklerden st GIS ka-
nama 6n tanisi ile Harran Universitesi Tip Fakiiltesi Hasta-
nesi, Gastroenteroloji Klinigi Endoskopi Unitesine yénlen-
dirilen hastalara yapilan endoskopi sonuglari retrospektif
olarak tarandi. Varis kanamalari degerlendirmeye alin-
madi. Hastalarin tiimiine acile veya poliklinige basvurdugu
24 saat icinde hastalara lokal sedasyon ile (lidokain sprey)
Ust gastrointestinal endoskopi yapildi. Endoskopide ka-
nama yeri, Ulser zemininde goriinir damarin varhgi, lez-
yon tabaninda siyah leke, yapisik pihti veya kanayan lez-
yon olup olmadigi, hastalarin yasi ve cinsiyeti degerlendi-
rilmeye alind.

Calisma icin Harran Universitesi Klinik Arastirmalar Etik
Kurulundan etik onam alindi (17/08/2020 tarih ve
HRU/20.14.01 sayili karar)

Calismada hastalarin demografik 6zellikleri yani sira hasta
sayisinin mevsimsel dagilimi degerlendirildi. istatistiksel
analizler igcin “SPSS for Windows Versiyon 11 “bilgisayar
programi kullanildi. Kategorik degiskenler sayi ve yizde
ile, stirekli degiskenler ise ortalama * standart sapma ola-
rak ifade edildiler.

Bulgular

Calismamizda toplam 231 hasta incelendi. Bunlardan
142’si (%61.5) erkek (E), 54’0 (%38.5) kadindi (K). Hastala-
rin yas ortalamasi 52.72 + 14.25(K: 54.53 + 20.39, E:50.16
+ 17.43), yas dagilimi ise 18-96 yas idi . Hastalardan,
77’sinde (E:42, K:35) duodenal lser, 74’tGinde (E:58, K:16)
eroziv gastrit, 34’linde (E:16, K:18) antral gastrit, 24’(inde
(E:15, K:9) mide ulseri, 7’sinde (E:3, K:4) 6zofagus ul-
seri/6zofajit, 7’sinde (E:4, K:3) malignite, 5’inde (E:2, K:3)
anjiodisplazi, 3’Unde (E:2, K:1) hemobili saptanmistir

Varis Disi Ust Gastrointestinal Kanamali Hastalarin Analizi

(Tablo 1, Sekil 1).

Mide Oz;fajlt Magfmte . .
Ulseri % % DO Eroziv Gastrit
11% ‘ HO9eN3 . puodenal Ulser
Ulser
Antral 35% Antral Gastrit
Gastrit 2
15% A = Mide Ulseri
astri Ozofajit
33% S
Malignite

Sekil 1. Ust gastrointestinal sistem kanamasi nedenlerinin dagilimi
Lezyonlarin Yiizdelik Gériilme Sikhgi

Tablo 1. Ust gastrointestinal sistem kanamasi nedenleri ve cinsiyete

gore dagilimi

Tanm Hasta Sayisi Erkek Kadin

Duodenal Ulser 77 42 35
Eroziv Gastrit 74 58 16
Antral Gastrit 34 16 18
Mide Ulseri 24 15 9
0Ozofajit 7 3 4
Malignite 7 4 3
Anjiodisplazi 5 2 3
Hemobili 3 2 1
Toplam 231 142 89

3’er aylik periyotlar halinde mevsimlere gére basvuru do
nemleri incelendi . En fazla basvuru %27.27 ile yaz ayla-
rinda(Haziran-Temmuz-Agustos) gorildi. Sonbahar ayla-
rinda(Eylil-Ekim-Kasim) %26.83, ilkbahar aylarinda(Mart-
Nisan-Mayis) %25.54, kis aylarinda(Aralik-Ocak-Subat)
%20.3 oraninda basvuru gergeklestirmistir (Sekil 2).
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Aralik- Mart- Haziran- Eylul-

Ocak- Nisan- Temmuz- Ekim-

Subat Mayis Agustos Kasim

emgus Y{izde Orani 20,3 25,54 27,27 26,83

Sekil 2. Ust gastrointestinal sistem kanamasi mevsimsel dagilimi

Tim hastalara acile veya poliklinige basvuruyu takip eden
24 saat icinde endoskopi yapildi. Endoskopi sonuglarinda
peptik Ulser saptanan hastalar Forrest siniflamasina gore
degerlendirildi. Sirasiyla 2 hasta (%2.6) Forrest 1A, 6 hasta
(%7.8) Forrest 1B, 17 hasta (%22) Forrest 2A, 6 hasta
(%7.8) Forrest 2B, 2 hasta (%2.6) Forrest 2C ve 44 hasta
(%57.2) Forrest 3 olarak tespit edildi (Tablo 2).
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Tablo 2. Forrest siniflamasina gore peptik tlser dagilimi

Forest Siniflamasi Sayi(n) Yiizde(%)
Forest 1A 2 2.6
Forest 1B 6 7.8
Forest 2A 17 22
Forest 2B 6 7.8
Forest 2C 2 2.6
Forest 3 44 57.2
Tartisma

Calismamizda, varis disi Gist GiS kanamasi nedeniyle gast-
roskopi yapilmis olan 231 hastayi geriye donik olarak in-
celedik. Bu degerlendirmede iist GiS kanamasinin daha sik
olarak erkeklerde gorildiigiini ve ortalama 52.72+ 14.25
yasinda meydana geldigini tespit ettik. Calismamiza ben-
zer sekilde daha 6nce yapilan bir ¢calismada da yas ortala-
masi benzer olarak bulunmus (54.5) ve erkeklerde daha sik
(%68.7) oldugu tespit edilmistir (7). Erkeklerde GIS kana-
masinin bayanlardan daha sik goriilmesinin nedeni, hem
bayanlarda premenopozal dénemdeki gastrik mukoza bi-
tlnlGginin daha iyi olmasi, hem de erkeklerde komorbid
hastalik miktarinin kadinlardan daha fazla olmasina bagh
olabilir (8,9). Ancak biz bu ¢alismamizda komorbid hasta-
liklari geriye olarak tarama yaptigimiz icin tespit edeme-
dik. Hastalarin komorbid hastaliklarini bilmek ve sunmak
¢alismamiza ek katki saglayabilirdi.

Ust gastrointestinal sistem kanamalarinin en sik nedeni iil-
serler iken ikinci sikhkta eroziv gastrit yer alir(10). Bas ve
ark.’nin (11) yapmis olduklari ¢alismada Ulserler %58.4
oraniyla ilk sirada yer alirken, eroziv gastritler %29.8 ora-
niyla ikinci sirada yer almistir. Sezikli ve ark.’nin (12) yap-
mig olduklari calismada ilk sirada duodenal Ulser yer al-
maktaydi. Yalgin ve ark. (4) ise %63.2 oraninda dlser,
%16.3 oraninda eroziv gastrit bildirmistir. 230 hastanin yer
aldigi bir calismanin analizinde gastroduedonal Ulserlerin
orani %71.2 olarak bulunmustur (13). Thomopoulos ve
ark.’nin (14) da gastrointestinal sistem kanama sebepleri
icinde peptik uUlserin birinci sirada yer almakta oldugunu
ifade etmislerdir. Literatiir ile uyumlu olacak sekilde, biz
de kendi galismamizda ilk sirada duodenal Ulserin ve ikinci
sirada eroziv gastrit vakalarinin yer aldigini saptadik. Dola-
yisiyla elde ettigimiz sonuglar, mevcut literatiir bilgilerini
desteklemektedir.

2008 yilinda Uyanikoglu A ve ark’nin (15) yaptigi calismada
duodenal iilserin iist GiS kanamalarindaki orani %52.6 iken
yillar gegtikge yapilan galismalarda bu oranin giderek azal-
makta oldugunu gérmekteyiz. Bizim ¢alismamizda duode-
nal Glserlerin iist GiS kanamalarinin %35’ ini olusturdu-
gunu ve (st gastrointestinal kanama sebepleri igcinde 1.sI-
radaki yerini korudugu gozlemlenmistir. Duodenal (lser
kanamasinin diger kanama sebepleri igindeki orantisal ola-
rak azalmasi, Helicobacterpylori (Hp) eradikasyon tedavi-
sindeki basari artisinin bir sonucu olarak degerlendirilebi-
lir. Bugiin icin Ulser etyolojisinde Helicobacterpylori ilk si-
radadir ve bunu non steroid antiinflamatuvar ilaglar
(NSAIi) izlemektedir. Ulser kanamasinin kanama nedenleri
icinde ilk siraya yikselmesinin en biiyik nedeni, Hp kolo-

Varis Disi Ust Gastrointestinal Kanamali Hastalarin Analizi

nizasyonunun ve NSAIi kullaniminin yasla beraber artma-
siyla agiklanabilir (16-18).

Antral gastrit endoskopik tetkik ile en sik tespit edilen en-
doskopik tanilardan biridir. Sonuglarimiz literatir verile-
riyle benzer bulunmustur (19, 20). Ust GiS kanamasi semp-
tomlariyla gelen hastada 6zofagogastroduodenoskopi al-
tin standart tani ve tedavi yontemi olarak kabul edilmek-
tedir (6). Ust GiS kanamalarinda endoskopi kontrendikas-
yonlari oldukga sinirlidir (21). Endoskopi islemi 6ncesinde
premedikasyonda farenks anestezisi icin topikal anestetik-
ler ve/veya ek olarak midazolam uygulanmaktadir. Merke-
zimizdeki Ust gastrointestinal sistem endoskopisi islemleri,
genel olarak topikal anestezi altinda gergeklestirilmistir.
Ust GiS endoskopisi sedasyon verilmeden yapildiginda ko-
lay tolere edilebilen bir islemdir ve topikal anestezinin ye-
terli oldugu soylenebilir. Caismamizda, isleme bagh her-
hangi bir komplikasyona da rastlanmamustir.

Varis disi Ust gastrointestinal kanama gorilme sikhginin
mevsimsel olarak degiskenlik gosterebildigi bildirilmistir
(22). Bizim serimizde basvuru en sik yaz aylarinda, en az
kis aylarinda idi.

Hastalarin tekrarlayan Glser kanama ihtimallerini tespit et-
mede kullanilan siniflamalardan biri Forrest siniflamasi-
dir.Ulserler endoskopik gériiniimlerine gére Forrest sinif-
lamasinda su sekilde siniflanir: 1A, fiskirir tarzda aktif ka-
nama, 1B, sizinti tarzinda aktif kanama, 2A, kanamayan
gorinlr damar, 2B, yapisik pihti, 2C, diz pigmente lezyon,
3, kanama bulgusu yok (23,24). Forrest 1A, 1B ve 2A sinifi
llserler endoskopik olarak tespit edilirse bu hastalara en-
doskopik tedavi yapilmasi gerekir. Forrest 2B olan hasta-
lara ise sadece devam eden kanamasi varsa endoskopik
tedavi 6nerilmektedir.Ulser tabanina yapismis olan piht
kaldirildiginda, bu Qlserlerin %30’unda aktif kanama veya
gorinen damar ortaya cikabilir. Yine bu hastalara da en-
doskopik tedavi yapilmasi gerekir. Forrest 2C ve 3 Ulserli
olan hastalarda ise endoskopik tedavi endikasyonu yoktur
(25). Ulkemizde duodenal ilserli hastalarin endoskopik
Forest siniflamasiyla degerlendirildigi calismada en sik Fo-
rest 3 sinifi Glserler tespit edilmistir(4,26). Bir diger 460
duodenal dlserli hastanin forest siniflamasina gére deger-
lendirildigi calismada Forest 3 grubu hastalar %63.2 orani-
niyla ilk sirada yer almistir (27). Bizim ¢alismamizda da
%57.2 oraniyla Forrest 3 grubu hastalarin ilk sirada yer al-
digini tespit ettik ve bu sonuglar literatiir verileriyle
uyumlu olarak gorilmektedir.

Calismamizin en bulyuk kisithligi hasta sayisinin sinirh ol-
masl ve c¢alismanin geriye donik bir calisma olmasidir. Ek
olarak, hastalarin bazal demografik o6zelliklerini, hemog-
ram ve biyokimyasal parametrelerini ve komorbid hastalik
durumlarini incelememistik. Bu ozelliklerin incelenmesi
calismamiza ek katki saglayabilirdi.

Sonug

Varis disi Uist GIS kanama erkeklerde daha siktir. En sik ne-
den duodenal Ulserdir ve bu durum hastalarin yaklasik
ligte birini olusturmaktadir. En sik kanama basvurusu yaz,
en az kis aylarinda gortlmektedir.
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Amag: Bu calismanin amaci, Enamel matris tirevinin (Emdogain®) kemik grefti ile karistirilarak defekt
olusturulan bolgeye uygulanmasindan sonra yeni kemik rejenerasyonunun kemik-implant kaynasmasina
etkisinin degerlendirilmesidir.

Materyal ve Metod: Deneyde toplamda 20 adet sprague dawley disi rat kullaniimistir. Her bir grupta 10
adet rat bulunmaktadir. Ratlar, %55’lik nem ve 22 +2°C sicaklik kontrolli bulunan odada
bulundurulmustur. Ayrica 12 saat aydinlik 12 saat karanlk déngustinde tabi tutulmustur. Deneklerin sag
tibiya kemiklerinin metafiziyel kisimlarindaki kortikokansell6z kemigine kaviteler agildi. Bu kavitelere 2.5
mm ¢apinda 4 mm uzunlugundaki titanyum implantlar yerlestirildi ve boyun bélgesinde implant boyunun
2 mm’sine tekabil edecek sekilde kontrol grubuna sadece kemik defekti olusturuldu. Deney grubuna ise;
kemik grefti ve Enamel matris tirevi (Emdogain®) yerlestirildi. 8 hafta sonra denekler sakrifiye edildi.
Bulgular: Yapilan analizler sonucunda kemik-implant kaynasmasi emdogain uygulanan grupta yuksek
bulunmasina ragmen istatistiksel olarak anlamli bir fark elde edilememistir. Ayni sekilde glukoz, ast, alt,
alp, Ure, kreatinin ve kalsiyum seviyeleri degerlendirilmis ve istatistiksel olarak anlamli bir fark elde
edilememistir. Fakat fosfor seviyesinde deney grubunda anlamli derece bir disme tespit edilmistir (p <
0.05).

Sonug: Emdogain uygulamasi greft materyalinin etkisini artirmaktadir ve ayni zamanda kemik-implant
kontagina olumlu etkisi bulunmaktadir. Fakat 8 haftalik erken kemik iyilesmesi periyodunda etkisi sinirli
olmaktadir. Emdogain uygulamasinin etkisinin kesin olarak anlagilmasi i¢in uzun zamanli galismalara
ihtiyag vardir.
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Abstract

Background: The aim of this study is to evaluate the effect of new bone regeneration on bone implant
fusion after the Enamel matrix derivative (Emdogain®) is mixed with bone graft and applied to the defect
area.

Materials and Methods: There are 10 rats in each group. Rats were kept in a room with 55% humidity
and 22 £ 2 ° C temperature controlled. It was also subjected to a 12 hour light and 12 hour dark cycle.
Cavities were opened in the corticocancellous bone in the metaphyseal parts of the right tibia bones of
the subjects. Titanium implants with a diameter of 2.5 mm and a length of 4 mm were placed in these
cavities, and only a bone defect was created in the control group, corresponding to 2 mm of the implant
length in the neck region. Bone graft and Enamel matrix derivative (Emdogain®) were placed in the
experimental group. After 8 weeks, the subjects were sacrificed.

Results: As a result of the analysis, although bone-implant fusion was found to be high in the emdogain
group, no statistically significant difference was found. Likewise, glucose, ast, alt, alp, urea, creatinine and
calcium levels were evaluated and no statistically significant difference was found. However, a significant
decrease was detected in the phosphorus level in the experimental group (p <0.05).

Conclusions: Emdogain application increases the effect of the graft material and also has a positive effect
on bone-implant contact. However, its effect is limited in the 8-week early bone healing period. Long-
term studies are needed to fully understand the effect of Emdogain administration.

Key Words: Dental implant, Bone graft, Emdogain
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Giris

Dental implant uygulamalari, tamamen ve kismen dissiz
hastalarda etkili ve 6ngoriilebilir bir tedavi yontemi olarak
bilinmektedir. implant basari oranlarinin yiiksek olmasina
ragmen basarisizliklarin hala devam ettigi bildirilmektedir
(1). Dis implantlarinin basarisizlik oranlari, implant yerles-
tirilmesinden protez yapimina kadar olan zamanda erken
dénem basarisizlik olarak degerlendirilirken protez resto-
rasyonunun yapilmasi sonrasi okliizal yikleme gercekles-
tiginde ge¢c donem basarisizliklar olarak degerlendirilmek-
tedir. Bu basarisizlik dénemleri, meydana gelen olumsuz
durumlarin farkli faktorlerle iliskilendirilebilecegi 6ne si-
raldugi icin 6nemlidir. Bir implantin erken basarisizligl,
kemik-implant kaynasmasi kurulamamasindan kaynaklan-
maktadir. Bu durumda implant yerlestirildikten sonra ke-
mik iyilesmesi bozulur. Kemik-implant kaynasmasinin ger-
ceklesmemesi lokal ve sistemik faktorlere de bagh olabilir
(2,3). Dental implant uygulamalari sirasinda genellikle ke-
mik grefti kullaniimaktadir (4,5). Sentetik, allojenik, oto-
jen ve ksenolojik greft cesitleri bulunmaktadir. Kemik
greftleri dental cerrahide genellikle blok kemik grefti, la-
teral sinls kaldirma, kemik greftli osteotom ve YKR (Yon-
lendirilmis kemik rejenerasyonu) tekniginde kullaniimak-
tadir. YKR tekniginde genellikle kemik grefti ve membran
kullanilir. Kemik greftleri tek basina veya baska bir mater-
yalle karistirilarak cerrahi islem gerceklestirilebilir (6).
Saflastirilmis mine matriks protein Girlinii olan Emdogain®
(EMD; Straumann AG, Waldenburg, isvigre) periodontal
uygulamalarda yaygin olarak kullanilan bir materyaldir.
EMD, domuz disi germlerinde hazirlanmaktadir. Temelde
amelojeninlerden olustugu aciklansa da kesin igerik hak-
kinda bilgi mevcut degildir (7). EMD ile alakali olarak yapi-
lan yayinlarda; periodontal ligament (PDL) hiicreleri lize-
rindeki etkisi, hiicresel proliferasyon, migrasyon, alkalin
fosfataz (ALP) aktivitesi, mineralize nodil olusumu ve do-
nlstlrica bayime faktord Bl (TGFB1) Gretimini uyardi-
gini bildiren gesitli in vitro ¢alismalar bulunmaktadir (8-
11). Bazi ¢alismalarda, EMD'nin kemik rejeneratif 6zellik-
leri arastirilmis ve EMD'nin proliferasyon ve farkhlasma
Gzerindeki etkisinin farkh hiicre kaynaklari arasinda farkli-
lik gosterdigi ve farkh osteoblastik hiicre hatlari lizerindeki
etkileri oldugu 6ne sarilmustar (12).

Materyal ve Metod

Calismamiz, Firat Universitesi Deneysel Arastirma Merke-
zi'nde, Firat Universitesi Hayvan Deneyleri Yerel Etik Ku-
rulu tarafindan alinan etik kurul onayi sonrasi yapilmistir
(2019/01/03). Deneyde kullanilan ratlar Firat Universitesi
Deneysel Arastirma Merkezi tarafindan temin edilmistir.
Deneyde toplamda 20 adet Sprague dawley disi rat kulla-
nilmistir. Herbir grupta 10 adet rat bulunmaktadir. Ratlar,
% 55'lik nem ve 22 £2°C sicakhk kontrollii bulunan odada
bulundurulmustur. Ayrica 12 saat aydinlik 12 saat karanhk
dongiisiinde tabi tutulmustur. Ratlar ikiserli olarak stan-
dart kafeslere konulmustur. Ratlar normal diyet ve su ile
ad libitum beslenmesi gerceklestirilmistir.

Dental implantlarda Emdogain®’in degerlendirilmesi

Ratlarin Deney Gruplarina Ayrilmasi

Kontrol grubu(n=10): Deneklerin sag tibiya kemiklerinin
metafiziyel kisimlarindaki kortikokansell6z kemigine kavi-
teler acildi. Bu kavitelere 2.5 mm ¢apinda 4 mm uzunlu-
gundaki titanyum implantlar yerlestirildi ve boyun bélge-
sinde implant boyunun 2 mm’sine tekabil edecek sekilde
meydana gelecek olan kemik defektine kemik grefti yer-
lestirildi. Sekiz haftalik deneysel siire¢ boyunca ek her-
hangi bir islem uygulanmad..

Deney Grubu (n=10): Deneklerin sag tibiya kemiklerinin
metafiziyel kisimlarindaki kortikokansell6z kemigine kavi-
teler acildi. Bu kavitelere 2.5 mm ¢apinda 4 mm uzunlu-
gundaki titanyum implantlar yerlestirildi ve boyun bolge-
sinde implant boyunun 2 mm’sine tekabil edecek sekilde
meydana gelecek olan kemik defektine EMD + kemik
grefti yerlestirildi.

Cerrahi islemler

Ratlara, cerrahi islem ve genel anestezi uygulamasindan
once 8 saat boyunca yiyecek verilmedi. Cerrahi islemlerin
tamami, steril ortamda ve genel anestezi uygulamasi ya-
pilarak gergeklestirildi. Genel anestezide Xylazine hyd-
rochloride (Rompun®, Bayer, Almanya) ve ketamin hyd-
rochloride (Ketasol®, Richter Pharma, Avusturya) kulla-
nildi. Deneklere anestezik materyaller insiliin enjektori
ile intra muskiler olarak uygulandi. Ratlara yara bolge-
sinde meydana gelen hemostazi azaltmak igin, infiltratif
olarak mepivakain hidroklorir (0.3 ml / kg,% 2 ile Scandi-
caine epinefrin 1: 100.000, Septodont, Fransa) lokal anes-
tezik maddesi de uygulandi. Cerrahi islem uygulanacak
bolge strelizasyonu saglamak igin tras edildikten sonra po-
vidone iodine ile temizlendi. Bistiir(i (no:15) ile tibial krest
izerinden 1.5 cm’lik bir kesi uygulandiktan sonra tibiyanin
proksimal kismina periost elevatori ile ulasildi. Denekle-
rin sag tibiya kemiklerinin metafiziyel kisimlarindaki korti-
kokanselloz kemigine kaviteler acildi. Bu kavitelere 2.5
mm ¢apinda 4 mm uzunlugundaki titanyum implantlar
yerlestirildi ve boyun bolgesinde implant boyunun 2
mm’sine tekabil edecek sekilde meydana gelecek olan
kemik defektine kemik grefti ve EMD yerlestirildi. Sekiz
haftalik deneysel slire¢ boyunca ek herhangi bir islem uy-
gulanmadi. implantlar yerlestirildikten sonra yumusak do-
kular icin absorbable threads (4/0 vicryl, Ethicon Inc, So-
merville, NJ, USA) ve deri igcin de monofilament suture
(Nylon 4.0, Ethicon Inc, Somerville, NJ, USA) kullanilarak
flepler kapatildi. Cerrahi islemden sonra ratlar; agri,
acilma, enfeksiyon, kisitl hareket, istahsizlik ve kilo kaybi
belirtileri icin glinllik olarak kayit altina alindi ve gézlem-
lendi. Cerrahiislem sonrasi enfeksiyon ve agriyi 6nlenmek
amaciyla antibiyotik (50 mg/kg penicilin) ve analjezik (0.1
mg/kg tramadol hidroklorid) i.m. olarak her 24 saatte bir
3 giin boyunca verildi. Tim denekler 8 haftalik iyilesme
déneminden sonra sakrifiye edildi. implantlar gevrelerin-
deki kemik dokulari ile birlikte biyomekanik analiz yapil-
mak Uzere alind1.
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Biyomekanik analiz

Biyomekanik analiz igin, iyilesme doneminden 8 hafta
sonra ratlar sakrifiye edildi ve reverse tork testi yapildi.
Orneklerin iki tanesinde yapilan analiz osteointegrasyon
gerceklesmedigi icin dikkate alinmamistir. Testler igin,
implantlarin bulundugu blok kemik tibia parcasi hazir-
landi. Numuneler, 10% buffered formalin bulunan sivi bir
¢Ozeltiicerisinde tutuldu. Dehidratasyonu engellemek icin
hemen degerlendirme yapildi. implantlarin tamami poli-
metilmetakrilat bloklar igerisine yerlestirildi. implantlarin
tork 6lgiminid yapmak igin cevirme aparati yerlestirildi ve
digital tork aleti (Tonichi STC400CN, Buffalo Grove, IL,
USA) kullanilarak saat yoniinln tersine ¢ikartma kuvveti
yavasca ve artan bir sekilde manuel olarak uyguland. is-
lem, dental implantin kemik yuvasi icerisinde donmesiyle
birlikte hemen sonlandirildi. Kirlma aninda, digital tork
aletinin elde ettigi en yiksek tork kuvveti (N-cm) otomatik
olarak kayit altina alindi.

Biyokimyasal analiz

Siganlardan kan ornekleri derin anestezi uygulanarak elde
edilmistir. Glukoz, Ast (Aspartat Aminotransferaz), Alt
(alanin Aminotransferaz) , lre, kreatinin, kalsiyum (Ca),
fosfor (P), serum alkalin fosfataz (ALP) antikoagilan olma-
dan kardiyak ponksiyon yoluyla alinan kan &rnekleriyle
analiz edildi. Biyokimyasal veriler sicanlarda tek tek 6l¢l-
miistir. Biyokimyasal analizler Firat Universitesi Tip Fakiil-
tesi merkez biyokimya laboratuvarinda yapilmistir.
istatistiksel Analiz

istatistiksel analiz degerleri SPSS 20 windows (IBM, USA)
istatistik programi kullanilarak hesaplandi. Analiz deger-
leri ortalama ve standart sapma (SS) olarak degerlendi-
rildi. Verilerin normal dagihimi Kolmogorov-Smirnov testi
ile belirlendi. Bu nedenle, iki grup arasindaki verileri karsi-
lastirmak icin bagimsiz T testi kullanildi. TiUm analizlerde p
<0,05 degeri anlamli kabul edildi.

Bulgular

Deney ve kontrol grubunun karsilastirilmasi gerceklesti-
rildi. N, Denek sayisi, KiK: Kemik implant kaynasmasi (KiK),
Glukoz, Ast (Aspartat Aminotransferaz ), Alt (alanin Ami-
notransferaz) , lire, kreatinin, kalsiyum, fosfor, serum al-
kalin fosfataz (ALP) Tablo 1’de gosterildi. Yapilan analizler
sonucunda kemik-implant kaynasmasi emdogain uygula-
nan grupta ylksek bulunmasina ragmen istatistiksel ola-
rak anlaml bir fark elde edilememistir. Ayni sekilde glu-
koz, ast, alt, alp, (ire, kreatinin ve kalsiyum seviyeleri de-
gerlendirilmis ve istatistiksel olarak anlaml bir fark elde
edilememistir. Fakat fosfor seviyesinde deney grubunda
anlamh derece bir disme tespit edilmistir (p < 0.05).

Tartisma

Son yillarda, EMD biyolojik bir rejeneratif malzeme olarak
kullanilmaktadir. Gelismekte olan domuz dislerinden elde
edilir ve kok ylzeyinde hidroksiapatit ve kollajen lifleri ta-
rafindan absorbe edilebilen ve sement olusumuna neden
olan diisiik molekdler agirlikli proteinlerin olusturdugu bir

Dental implantlarda Emdogain®’in degerlendirilmesi

karisimi icerir (13-15).

EMD, kiltirlenmis epitel hiicreleri tizerinde sitostatik bir
ajan olarak hareket eder ve bu nedenle epitel rejeneras-
yonunu inhibe ederek veya geciktirerek periodonsiyumun
rejenerasyonunu destekleyebilir (16). EMD, insan mikro-
vaskdler hicrelerinin anjiyogenezini indukler (17). Bir ¢a-
lismada, EMD kullanilarak periodontal rejenerasyon mey-
dana geldigi histolojik olarak kanitlanmistir (15).

Tablo 1. Deney ve kontrol grubunun karsilastiriimasi

Gruplar N Ortalama Standart sapma P degeri
KiK Kontrol 9 3,13 ,98 0,867
Deney 9 3,24 1,68
Kontrol 10 94,70 4,21 0,519
GLUKkoz Deney 10 92,00 12,11
AST Kontrol 10 194,60 55,71 0,802
Deney 10 189,60 27,17
ALT Kontrol 10 44,60 11,34 0,386
Deney 10 48,50 8,003
ALP Kontrol 10 38,50 9,90 0,523
Deney 10 36,00 6,99
URE Kontrol 10 47,10 2,46 0,332
Deney 10 44,90 6,41
Kontrol 10 ,54 ,054 0,350
KREATININ Deney 10 ,52 ,07
Kontrol 10 9,39 ,28 0,696
KALSIYUM Deney 10 9,33 ,40
Kontrol 10 6,00 ,35 0,003
FOSFOR ’
Deney 10 5,46 ,35

N: Denek sayisi, p <0.05 anlamli kabul edildi, KiK: Kemik implant kaynas-
masi

Boyan ve ark. (18), Demineralized Freeze-Dried Bone Al-
lograft (DFDBA) 4 mg EMD eklenmesinin, tek basina DFD-
BA'ya kiyasla kemik indlksiyonu miktarini ve yeni kemik
olusumunu arttirdigini bulmuslardir. Rosen ve ark. (19),
EMD'nin DFDBA veya freeze-dried bone allograft (FDBA)
ile birlestirildigi durumlarda kombine bir terapotik yakla-
sim kullanmanin klinik faydalarini gostermektedir. Harrel
ve ark. (20), 130 periodontal defekti tedavi etmek igin mi-
nimal invaziv cerrahi ile EMD ile karistiriimis DFDBA'yi ba-
sariyla kullanmiglardir. Hoidal ve ark. (21), EMD'nin DFD-
BA'ya eklenmesinin, ameliyattan 6 ay sonra yalnizca DFD-
BA'ya kiyasla 6lclilen yumusak ve sert doku parametrele-
rinde istatistiksel olarak anlamli bir iyilesme saglamadigini
bulmuslardir.

2002'de Velasquez-Plata ve ark. (22), EMD'nin tek basina
veya ksenogreft ile kombinasyon halinde kullanimini ince-
lemis ve PD azalmasi veya CAL kazanimi agisindan gruplar
arasinda anlamli bir fark tespit etmemislerdir. Lekovic ve
ark. (23), tek basina EMD'ye kiyasla, ksenogreft ve EMD
kombinasyonu ile sondalama derinliginde, klinik atasman
kazancinda ve kemik dolgusunda daha buyik bir azalma
oldugunu gostermektedir.

Kemik dolgu malzemesinin EMD ilavesinin potansiyel ya-
rarl etkilerinde bir rol oynayip oynamadigini belirleme gi-
risiminde, Gurinsky ve ark. (24), tek basina DFDBA ve EMD
kombinasyonunu inceleyerek, kombine grupta dnemli 6l-
¢lide daha fazla kemik dolgusu oldugunu ancak sonda-
lama derinliginde azalma ve klinik baglanti kazancinda hig-
bir fark olmadigini géstermislerdir.
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Miteva tarafindan yapilan bir ¢calismada (25), farkl yakla-
simlarla ilgili verilerin geliskili oldugu ve bu nedenle daha
fazla arastirmaya ihtiyag¢ duyuldugu bildirilmistir. EMD ve
kemik greftlerinin kombinasyonu, tek basina EMD ile elde
edilenlere kiyasla klinik atasman seviyesi kazanci sagladi-
gini bildirmistir. Trombositten tiiretilmis konsantrelerin,
dolayli olarak kemik biylimesi icin daha iyi bir ortam ya-
ratabilen yumusak doku iyilesmesini arttirdigi gésterilmis-
tir. YKR, yonlendirilmis doku rejenerasyonunu tesvik eden
bu materyallerin etkinliginin test edilmesi ve peri-implant
defektlerin tedavisine ihtiya¢ oldugunu bildirmektedir.
Bizim ¢alismamizda kemik grefti materyaline emdogain
eklenmis ve bolgede olusan yeni kemik yapisinin implant
osteointegrasyonu etkisi incelenmistir. Yaptigimiz ince-
leme sonucunda emdogain eklenen grupta eklenmeyen
gruba oranla daha yuksek kemik-implant kaynasmasi elde
edilmistir. Fakat bu durum istatistiksel olarak anlamh bu-
lunamamistir. Boyan ve ark.(18) benzer olarak, kemik
greftine EMD eklenmesinin, tek basina kemik grefti uygu-
lamasina kiyasla kemik indiiksiyonu miktarini ve yeni ke-
mik olusumunu arttirdigini distinmekteyiz. Fakat erken
kemik iyilesme periyodundan dolayi etkisinin sinirli oldu-
gunu dusinmekteyiz.

Sonug olarak, Emdogain uygulamasi greft materyalinin et-
kisini artirmaktadir ve ayni zamanda implant kemik kon-
tagina olumlu etkisi bulunmaktadir. Fakat 8 haftalik erken
kemik iyilesme periyodunda etkisi sinirli olmaktadir. Em-
dogain uygulamasinin etkisinin kesin olarak anlasiimasi
icin uzun zamanli galismalara ihtiyag vardir.

Etik onam: Calismanin etik kurul onayi, Firat Universitesi Hayvan
Deneyleri Yerel Etik Kurulunda tarafindan verilmistir
(Tarih:16/01/2019, Karar No: 2019/01/03).
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Yetiskinde Morgagni Hernilerinin Cerrahi Sonuglar
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1inéni Universitesi Tip Fakiiltesi, Genel Cerrahi Anabilim Dali, Malatya, Tiirkiye
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Amag: Bu calismada yetiskinlerde cok sik gériilmeyen Morgagni hernisi nedeniyle cerrahi tedavi yaptigimiz Dr.Ogr.0yesi Kemal Baris SARICI
hastalarimizin sonuglarini sunmak amaglanmistir. ) B

Materyal ve Metod: Klinigimizde Eyliil 2009 ile Eyliil 2020 tarihleri arasinda Morgagni hernisi nedeniyle Indnd Universitesi Tip Fakdltesi
cerrahi tedavi uygulanan hastalarin dosyalari geriye déniik incelendi. Hastalarin demografik zellikleri ve Genel Cerrahi Anabilim Dali

cerrahi tedavi sonuglari kaydedildi. Hastalar laparoskopik ve agik cerrahi yapilan hasta grubu olarak ayrildi. Malatya, Trkiye

Gruplara istatistik analizlerde Mann-Whitney U testi kullanildi, p<0,05 degeri istatistiksel olarak anlamli

kabul edildi. E-mail: kemal.sarici@inonu.edu.tr
Bulgular: Cerrahi yapilan 6 hastanin 3’tine (%50) agik cerrahi, 3’tine (%50) laparoskopik cerrahi yapildi.

Hastalarin hepsine (acil ameliyata alinan 1 hasta harig) propropilen ve dual mesh uygulandi. Hastalarin Received / Gelis Tarihi: 13.01.2021
2’sinde (%33) postoperatif komplikasyon (minimal pnémotoraks ve atelektazi) gorildi. Hasta gruplari

(agik ve laparoskopik) karsilatildiginda postoperatif hastanede kalis siireleri arasinda istatistiksel olarak Accepted / Kabul Tarihi: 08.04.2021
anlamli bir fark vardi (p< 0,037).

Sonug: Bu calisma gostermistir ki, Morgagni hernisi nadir goriilen bir durumdur. Hastalar non spesifik DOI: 10.35440/hutfd.860655

semptomlarla basvururlar. Bunun yaninda gesitli cerrahi tekniklerle tedavisi mimkiindiir. Bunlar iginde
laparoskopik cerrahi, hastanin hem ameliyat sonrasi konforunu artirmakta, hem de hastanede kalig
stresini kisaltmaktadir.

Anahtar kelimeler: Morgagni hernisi, Diyafram hernisi, Laparoskopik cerrahi
Abstract

Background: In this study, we aimed to present the results of our patients who underwent surgical
treatment for Morgagni hernia, which is not common in adults.

Materials and Methods: The files of patients who underwent surgical treatment for Morgagni Hernia in
our clinic between September 2009 and September 2020 were retrospectively reviewed. Demographic
characteristics of the patients and surgical treatment results were recorded. The patients were divided
into patients who underwent laparoscopic and open surgery. Mann-Whitney U test was used for statistical
analysis of the groups, p <0.05 value was considered statistically significant.

Results: Open surgery was performed in 3 (50%) of 6 patients who underwent surgery, and laparoscopic
surgery was performed in 3 (50%) of them. Propropylene and dual mesh were applied to all patients
(except 1 patient who was taken into emergency surgery). Postoperative complications (minimal
pneumothorax and atelectasis) were observed in 2 (33%) of the patients. When the patient groups (open
and laparoscopic) were compared, there was a statistically significant difference between the
postoperative hospital stay (p <0.037).

Conclusions: This study showed that Morgagni hernia is a rare condition. Patients present with
nonspecific symptoms. In addition, it can be treated with various surgical techniques. Among these,
laparoscopic surgery both increases the comfort of the patient after surgery and shortens the duration of
hospital stay.

Key Words: Morgagni hernia, Diaphragmatic hernia, Laparoscopic surgery
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Giris

Solunum i¢in temel goérevi olan diyafram gogis ve abdo-
minal kaviteyi birbirinden ayiran kubbe seklinde muskulo-
tendin6z bir yapidir. Diyafram, sternum, kosta ve lumbal
vertabralara tutunur. (1).

Diyafram hernileri karin boslugundaki organ veya yapila-
rin diyaframdaki konjenital veya sonradan olusan defekt-
lerden toraks bosluguna dogru yer degistirmesidir. Konje-
nital diyafragma hernileri Bochdalek (sol postero-lateral
%95), Morgagni (anterior-retrosternal %1.4) ve hiatal (hi-
atusda %1) hernileridir (Sekill) (2). Morgagni hernisi; ret-
rosternal alanda lokalize Morgagni forameni diye tanim-
lanan septum trasversum ve diyafragmanin kostal kenar-
lari arasindaki defektten intraabdominal organlarin, tora-
kal kaviteye yer degistirmesi sonucu olusur (3).

Morgagni hernia

chdalek hernia

00
5 8
e ©

Sekil 1. Konjenital diyafram hernileri. Sekil 1, Dr. Orhan Gazi Ding’in
izniyle kullanilmistir.

Morgagni hernilerinin tanisi radyolojik tetkiklerle konulur.
Standart gogls radyografisi fitiklasmis organa bagh ola-
rak, kati veya hava iceren; sag, sol veya iki tarafl perikar-
diyofrenik anormallikleri gosterir. Bilgisayarli Tomografi
taramalari tanisaldir. Clinki oral kontrasta ihtiya¢ duyma-
dan retrosternal hernie olmus omentum, yag dokusu ve
ici bos organlari gosterir. Manyetik Rezonans da Bilgisa-
yarli Tomografiyle benzer bulgulari verebilir, ancak genel-
likle ihtiyag duyulmaz (3).

Yetiskinde Morgagni Hernilerinin Cerrahi Sonuglari

Bu calismada, yetiskinlerde ¢ok sik rastlanmayan Mor-
gagni hernileri konusunda ki, klinigimizin cerrahi tecriibe-
sini literatir esliginde sunmayi amagladik.

Materyal ve Metod

Eyliil 2009 ile Eyll 2020 tarihleri arasinda Morgagni Her-
nisi nedeniyle klinigimizde cerrahi tedavi uygulanan has-
talarin dosyalari ¢ikarilarak geriye doniik incelendi. Ca-
lisma icin etik kurul onayi indni Universitesi Tip Fakiltesi
Saghk Bilimleri Girisimsel Olmayan Klinik Arastirmalar Etik
Kuru-lundan 27/10/2020 tarih ve 17.oturumunda
2020/1138 sayili karari ile alinmistir. Hastalarin yas, cinsi-
yet, gorlintlileme yéntemi, ek hastalk, basvuru sikayeti,
diyaframdaki defektin lokalizasyonu ve boyutlari, uygula-
nan cerrahi sekli (transabdominal yaklasimla laparaskopik
ve aclk cerrahi), operasyon siresi, herniye olan organlar,
hastanede yatis sliresi, postoperatif komplikasyonlar ve
cerrahi sonuglar kayit edildi.

Cerrahi yéntem olarak transabdominal yaklasimla lapa-
raskopik ve acik cerrahi yapildi. Laparaskopik cerrahide
kamera igin standart 12'lik torokar kullanildi. Diger tora-
karlar ise cerrahin tercihine bagli olarak 1 adet 10’luk, 2
adet 5’lik veya 3 adet 5’lik olarak kullanildi. Defekt onari-
minda non absorbable propropilen siiturlar kullanildi. Bazi
hastalarda destek amaclida propropilen veya dual mesh-
ler kullanildi. Meshler laparoskopik sabitleyici (tucker) ile
defekt alanina tespit edildi. Polipropilen mesh Gzeri falsi-
form ligaman veya omentum ile abdominal kavite tarafin-
dan ortildu.

Acik cerrahide ise gobek Ustlii median (apendektomi de
yapilan hastaya sag lateral insizyon eklendi) insizyon ter-
cih edildi. Defekt onariminda non absorbable propropilen
stturlar kullanildi. Gerektiginde destek amach olarak po-
lipropilen ve dual meshler kullanildi. Meshler propropilen
siturlar ile defekt alanina tespit edildi. Polipropilen mesh
Uzeri falsiform ligaman veya omentum ile abdominal ka-
vite tarafindan ortulda.

Hastalar laparoskpik ve agik cerrahi yapilan hasta grupla-
rina ayrildi. Gruplar; yas, ameliyat suresi ve hastanede ka-
lis stireleri agisindan karsilastirildi. Veriler ortanca (min-
maks) ve sayi (yiizde) ile verildi. istatistik analizlerde
Mann-Whitney U testi kullanildi. p<0,05 degeri istatistik-
sel olarak anlaml kabul edildi. Analizlerde IBM SPSS Sta-
tistics 25.0 programi kullanildi.

Bulgular

Morgagni hernisi sebebiyle klinigimizde 6 hastaya cerrahi
uygulandi. hastalarin 3’ i (%50) erkek ,3’ U (%50) kadindi.
Laparoskopik cerrahi yapilan hastalarin yaslari 40-65 vyil
arasinda olup medyan 44 yildi. Agik cerrahi yapilan hasta-
larin yaslari 35-80 yil arasinda olup medyan 78 yildi. Yapi-
lan cerrahilerden 5’i (%83) elektif cerrahi olup 1’ i (%17)
gebelik sonrasi solunum sikintisi nedeniyle acil cerrahiydi.
Hastalarin 3’ inde (%50) ek hastalik (Diabetes Mellitus,
Hipertansiyon, Konjestif Kalp Yetmezlig, Gebelik) varken 3
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(%50) hastada herhangi bir 6zellik yoktu. Hastalarin agir-
likli olarak hastaneye basvuru nedenleri karin agrisiydi (6
hasta). Buna ek olarak nefes daligi (2 hasta) ve ileus (1
hasta) sikayetleri olan hastalar da vardi. Hastalarin tanila-
rinda radyolojik tetkiklerden toraks ve/veya abdomen bil-
gisayarli tomografi (BT)(Sekil 2), abdominal ultrasonografi
(USG) ve posteroanterior akciger (PAAC) grafisi kullanildi
(Tablo 1).

Sekil 2. Ameliyat 6ncesi BT gorintisii

Cerrahi tedavi olarak 3 hastaya (% 50) agik cerrahi, 3 has-
taya (% 50) laparaskopik cerrahi (Sekil 3) yapildi. Ameliyat
sureleri laparoskopik cerrahi yapilanlarda 90-180 dakika
arasinda, medyan 120 dakikaydi; agik cerrahi yapilanlarda
120-270 dakika arasinda, medyan 120 dakikaydi. Bu cer-
rahilerde laparoskopik cerrahiyapilan 2 hastaya (%67) pri-
mer kapama ve mesh uygulandi, 1 hastaya (% 33) primer
kapama yapilmadan sadece mesh kullanildi. Agik cerrahi
yapilan 2 hastaya (%67) primer kapama ve mesh uygu-
landi 1 hastaya (% 33) sadece mesh kullanilmadan primer
kapama yapildi. Toraksa herniye olan organlar, transvers
kolon, mide, ince barsak ve omentum idi. Laparoskopik
cerrahi yapilan 2 hastada(% 67) dual mesh, 1 hastada
(%33) prolen mesh kullanildi. Agik cerrahi yapilan 2 has-
tada (% 67) prolen mesh kullanildi, sadece primer kapama
yapilan acil operasyona alinan 1 hastada ( %33) mesh kul-
lanilmadi. Laparoskopik cerrahi yapilan 3 hastada hasta-
nede kalis stireleri 3’er glindli, median 3 glindi. Agik cer-
rahi yapilan hastalarin operasyon sonrasi hastanede kalis
sureleri 3-25 gilin arasinda olup median 8 giindi. Acik cer-
rahi yapilan hastalarin 2’ sinde (%67) post operatif komp-
likasyon (minimal pndmotoraks ve atelektazi) goruldi.
Minimal pndmotorax oldugu igin hastaya gogis tlpi ta-
kilmadi. Calismamizdaki hicbir hastaya torakotomi yapil-
madi ve gogus tlpl takilmadi. Diger acgik cerrahi yapilan
hasta ve laparoskopik cerrahi yapilan tiim hastalar sorun-
suz olarak taburcu edildiler (Tablo 2).

Hasta gruplari (agik ve laparoskopik) karsilatildiginda pos-
toperatif hastanede kalis siireleri arasinda istatistiksel an-
lamh bir fark vardi (Tablo 3).

Yetiskinde Morgagni Hernilerinin Cerrahi Sonuglari

Sekil 3. Laparoskopik ameliyat gériintiisii (Morgagni hernisi)

Tartisma

Konjenital diyafram hernilerinden biri olan Morgagni her-
nileri genelde asemptomatiktir ve tesadiifen tani konulur.
Morgagni hernileri diyaframda anterior-retrosternal de-
fektler olup % 90 sag tarafta, % 8 sol tarafta ve % 2 bilate-
ral olarak gorilur (4). Bizim ¢aismamizda da 5 hastada
(%83) sag tarafta 1 hastada (%17) sol tarafli herni mev-
cuttu. Bu durum literatiirle uyumlu olarak géziikmektedir.
Hic bilateral hernisi olan hastamiz olmadi. Sag tarafta ka-
raciger olmasina ragmen sag tarafta herninin daha sik ol-
masi, sol tarafta kalp gibi daha hayati organlari korumak
icin diyaframin daha saglam liflerden olustugunu disin-
dirmektedir.

Morgagni herni kesesi icinde omentum, ince barsak ans-
lari, kolon segmenti ve karaciger olabilir. Bir galismada, en
stk herniye olan organin transvers kolon oldugu belirtil-
mistir. Herni kesesinde intestinal igerigin saptanmasi ile
taninin radyolojik olarak kolayca konabilecegi belirtilmis-
tir (5). Hastalar asemptomatik olabilecekleri gibi nefes
darhg, oksurik, karin agrisi, bulanti ve kusma gibi semp-
tomlar da gosterebilirler (6). Semptomlar fitik kesesinin
icindeki organlarin gesitliligine gore sekillenir. Fitik kese-
sine omentum, kolon girdiginde karin agrisi, bulanti ve
kusma, mide girdiginde dispeptik sikayetler olusabilir.
Yine fitik kesesinin buyukligine bagh olarak toraks boslu-
gunun kapasitesini azaltarak akcigerlere basi yapmasi so-
nucu dispne ve oksirik gelisebilir. Calismamizdaki hasta-
larda agirlikli semptom karin agrisiydi. Tim hastalarda ka-
rin agrisi mevcuttu ve 2(%33) hastada karin agrisina ek
olarak nefes darligi da bulunuyordu.

Toraks ve abdominal BT, abdominal ultrasonografi, kont-
rast icirilerek cekilen abdominal grafiler tanida yardimci
radyolojik tetkiklerdir. Ayrica torakoskopi ve laparoskopi
de tanida tanisal modaliteler olabilirler(7). Cok kesitli
BT'de koronal ve sagital goriintiler diyaframdaki defekti
ve fitik igerigini ortaya koyabilen invaziv olmayan degerli
tani yontemidir(8). Biz calisamamizda ki 5(%83) hastamiza
toraks veya abdomen BT ile tani koyduk. Sadece 1(%17)
hastamiza gebe olmasindan dolayi BT ¢ekemedik, abdo-
men USG yaptik.
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Tablo 1. Hastalarin demografik 6zellikleri

Yetiskinde Morgagni Hernilerinin Cerrahi Sonuglari

Yas Cinsiyet Semptomlar Teshis Ek hastalik Basvuru Defekt Defekt
(yil) Tarafi Biiyiiklugu
(milimetre)
1 40 Erkek Nefes darligi+Karin agrisi  Torax BT Elektif Sag 50 x 50
2 65 Erkek Karin agrisi Abdomen BT Diyabetes Mellitlis ~ Elektif Sag 30x30
3 78 Kadin Karin agrisi Torax BT Kalp yetmezligi+ Elektif Sag 30x30
Hipertansiyon
4 80 Kadin Karin agrisi Torax BT Elektif Sag 50 x 50
5 44 Erkek Karin agrisi Abdomen BT Elektif Sol
6 35 Kadin Karin agnisi+Nefes darligi  Abdomen USG Gebelik Acil Sag 100 x 40

BT: bilgisayarli tomografi, USG: ultrasonografi

Tablo 2. Hastalarin cerrahi tedavileri ve sonuglari

Hasta Operasyon Cerrahi Mesh Operasyon Fitik Kesesi Postoperatif Hastanede Sonug
No Tiirdi Metod Suresi icerigi Komplikasyonlar Yatis Sii-
(dakika) resi(giin)
1 Laparoskopik ~ PK+Mesh  Dual 120 TK+Omentum 3 Yagiyor
2 Laparoskopik ~ PK+Mesh  Prolen 180 Omentum 3 Yasiyor
3 Acik PK+Mesh  Prolen 120 TK+Omentum+Mide  Pnomotoraks 25 Yasiyor
4 Acik PK+Mesh  Prolen 120 TK Atelektazi 6 Yagiyor
5 Laparoskopik ~ Mesh Dual 90 Omentum 3 Yaslyor
6 Acik PK 270 TK+iB 8 Yasiyor
iB: ince barsak
PK: primer kapama
Tk: transvers kolon
Tablo 3: Laparoskopik ve agik cerrahi yapilan hasta gruplarinin karsilastiriimasi
Ameliyat Tiirii
Degiskenler Laparoskopik Acik P* degeri
Median (min-max) Median (min-max)
Yas(yil) 44(40-65) 78(35-80) 0,487
Ameliyat suresi (dk) 120(90-180) 120(120-270) 0,523
Hastanede yatis suresi (glin) 3(3-3) 8(6-25) 0,037*

* Mann Whitney U test

Ameliyat endikasyonu hastanin sikayetlerine baglidir. Fi-
tiklarin ¢cogu asemptomatiktir. Cerrahi daha ¢ok ilerideki
komplikasyonlari 6nlemeye yoneliktir. Fitik kesesi igine si-
kisan bir kolonun obstriiksiyon yaratmasi yliksek risktir.
Yine kiclk bir fitik kesesi icine giren omentum hastada
tekrarlayan karin agrilarina neden olursa cerrahi diistini-
lebilir( 9).

Morgagni herni onarimi laparotomi, laparoskopi, torako-
tomi veya torakoskopiyle yapilabilir (10). Biz hastalarimiza
transabdominal yaklasimlari tercih ettik. Hastalarimizin
3(%50)’ Une agik cerrahi, 3(%50)’ ine ise laparaskopik cer-
rahi uyguladik. ister acik cerrahi isterse laporaskopik cer-
rahi yapilsin, cerrahi sirasinda fitik kesesini eksize etmek
hakkinda hala bir fikir birligi olusmamistir (11). Rau ve ar-
kadaslari, postoperatif kist ve lobillerin mediastinal se-
roma olusumuna yol agacagini ve bu yilizden de fitik kese-
sini eksize etmeyi 6nermislerdir (12). Yine Ramanchand-
ran ve arkadaglari serilerinde fitik keselerini eksize etme-
diklerini ve post operatif sorun yasamadiklarini bildirmis-
lerdir (13). Bizde hastalarmizin 2(%33)’ sinin fitik kesesi
eksize edildi, 4(%67) hastanin fitik kesesi eksize edilmedi.
Hicbir hastada postoperatif mediastinal sivi ve niiks gibi

bir sorun yasamadik. Ozellikle fitik kesesinin yapistigi ha-
yati organlar (perikard gibi) fitik kesesini eksize ederken
zarar gorebilir.

Fitik dogrudan kapatilabilecegi gibi daha dayanikh olmasi
icin non absorbable mesh (polypropilen gibi) ile kapatila-
bilir. Bu meshler intracorporeal siitur veya sabitleyiciler
(tucker) ile sabitlenebilir (14). Bizde tim hastalarimizda
mesh (polypropilen veya dual) kullandik. Dual meshin kul-
lanilmadigl durumlarda tespit edildikten sonra mesin ka-
rin bosluguna bakan yiizi intestinle temas etmemesi igin
falsiform ligaman veya omentumla kapatildi. Ancak pri-
mer kapamanin yapilamayacagi kadar biyik defektlerde
dual meshi tercih ettik.

Morgagni hernilerinin cerrahi sonrasi niiks oranlari diisiik-
tur. Jhon D ve arkadaslarinin yaptigi 298 vakalik derle-
mede 12 ile 85 aylik takiplerde 1 hastada niiks oldugu be-
lirtilmistir(10). Bizimde en uzun takip stiresi 125 ay olan
hastamizda niiks goriilmedi. Ayni calismada laparoskopik
yaklasimin diger yontemlere gére mikemmel oldugunu
vurgulanmistir. Bizim ¢alismamizda laparoskopik cerrahi
uyguladigimiz hastalarda postoperatif hastanede kalis si-
releri daha kisa idi ve bu hastalarda hicbir komplikasyon
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olmadi.

Calisamamizda istatistiksel olarak sadece hastalarimizin
cerrahi sonrasi hastanede yatis sireleri anlamh bulundu
(p=0,037). Calismamizin kisitlihg hasta sayimizin az olma-
sidir. Belki daha buyuk hasta serilerinin oldugu ¢alisma-
larda baska parametrelerinde istatistiksel olarak anlamli
olacagi kanisindayiz.

Sonug olarak, nadir goriilen klinik bir durum olan Mor-
gagni hernili hastalar genellikle non spesifik karin agrisi,
dispeptik sikayetler ve dispne ile hekime basvururlar.
Farkh cerrahi yaklasimlarla etkili ve glvenli onarim mim-
kiin olmakla beraber, laparaskopik cerrahi; hem hastanin
postoperatif konforu, hemde hastanede daha kisa kalma
suresi nedeniyle tercih edilebilir.

Etik onam: : Calisma icin etik kurul onayi inénii Universitesi Tip
Fakiiltesi Saglik Bilimleri Girisimsel Olmayan Klinik Arastirmalar
Etik Kurulundan 27/10/2020 tarih ve 17.oturumunda 2020/1138
sayili karari ile alinmstir.
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Diurnal Changes in Accommodation Amplitude and Anterior Segment
Parameters During Ramadan Fasting
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Abstract

Background: The purpose of this research was to investigate the diurnal effect of Ramadan fasting on the
amplitude of accommodation and anterior segment parameters in visually healthy participants.

Materials and Methods: The study included 68 healthy individuals, aged 26-42 years. The subjective
accommodation amplitude was measured using the "minus lens" technique. Corneal refraction (K1, K2, and
Kmax), central corneal thickness, corneal volume, anterior chamber volume, and anterior chamber depth
parameters were evaluated using the Scheimpflug camera system. Participants were evaluated twice, at 08:00
and 16:00, while fasting during Ramadan. Data were analyzed by paired sample t-test.

Results: The mean age of the participants, of which 28 were women and 40 were men, was 34.38+4.93 (range:
26-42). Comparison of measurements taken at 08:00 and 16:00 during fasting showed that at 16:00, the K1
values (08:00: 42.81+1.51 diopter and 16:00: 42.85+1.50 diopter, P = 0.016) and Kmax values (08:00: 44.29 +
1.73 diopter and 16:00: 44.38+1.78 diopter, P = 0.020) were significantly steeper. When data collected at 08.00
and 16.00 were compared, there were no significant differences in diurnal changes: amplitude of
accommodation (08:00: 7.39+1.40 diopter and 16:00: 7.37+1.40 diopter, P = 0.783), central corneal thickness
(08:00: 535.60 + 30.43 um and 16:00: 535.25+30.66 um, P = 0.694), corneal volume (08:00: 59.72+3.85 mm?3 and
16:00: 59.60+3.98 mm3, P=0.344), anterior chamber volume (08.00: 170.91+30.77 mm3 and 16.00: 171.22432.61
mm?3, P = 0.808) and anterior chamber depth (08:00: 2.91 + 0.28 mm and 16:00: 2.92 + 0.29 mm, P = 0.053).
Conclusions: The results showed that dehydration due to fasting affects some anterior segment parameters,
such as corneal refraction; however, it does not affect the diurnal changes of amplitude of accommodation,
corneal pachymetry, or anterior chamber anatomy.

Key Words: Amplitude of accommodation, Anterior segment parameters, Diurnal change, Minus lens
technique, Ramadan fasting

0z.

Amag: Calismamizda gorsel olarak saglkli olgularda Ramazan orucunun akomodasyon amplitiidi ve 6n segment
parametreleri Uzerine olan dilirnal etkisini degerlendirmeyi amagladik.

Materyal ve Metod: Subjektif akomodasyon amplitiidi, "eksi lens" teknigi kullanilarak 6lguldu. Korneal kiricilik
(K1, K2 ve Kmax), santral kornea kalinhigi, kornea hacmi, 6n kamara hacmi ve 6n kamara derinlik parametreleri
ise Scheimpflug kamera sistemi kullanilarak degerlendirildi. Gonullulerin degerlendirmeleri Ramazan ayi
icerisinde oruglu iken sabah saat 08:00 ve 6gleden sonra saat 16:00 olmak Uzere iki kere yapildi. Veriler
eslestirilmis 6rneklem t testi ile analiz edildi.

Bulgular: Yirmi sekizi kadin, 40’1 erkek olan olgularin yas ortalamasi 34.38+4.93 (26-42) idi. Orug sirasinda saat
08.00 ve 16.00 6lgtimlerini karsilastirdigimizda, saat 16:00’da K1 (08:00: 42.81 + 1.51 dioptri ve 16.00: 42.85+1.50
dioptri, P=0.016) ve Kmax (08.00: 44.29+1.73 dioptri ve 16.00: 44.38+1.78 dioptri, P = 0.020) degerlerinin anlamli
sekilde daha dik oldugunu gozlemledik. Saat 08.00 ve 16.00 olgumleri karsilastirildiginda akomodasyon
amplitidiiniin (08:00: 7.3911.40 dioptri ve 16:00: 7.37+1.40 dioptri, P= 0.783) santral kornea kalinliginin (08:00:
535.60+30.43 pm ve 16.00: 535.25 + 30.66 pm, P= 0.694), kornea hacminin (08.00: 59.7243.85 mm3 ve 16.00:
59.60+3.98 mm3, P = 0.344), 6n kamara hacminin (08.00: 170.91+30.77 mm3 ve 16.00: 171.224+32.61 mm3, P=
0.808) ve 6n kamara derinliginin (08.00: 2.91+0.28 mm ve 16.00: 2.92+0.29 mm, P= 0.053) dilrnal
degisikliklerinde anlamli farkllik olmadigi saptandi.

Sonug: Sonuglarimiz oruca bagl dehidratasyonun goéziin korneal kiricilik gibi bazi 6n segment parametrelerini
etkiledigini gostermekle birlikte akomodasyon amplitiidii, kornea pakimetresi ve 6n kamara anatomisinin ditirnal
degisimlerini etkilemedigini ortaya koymaktadir.

Anahtar kelimeler: Akomodasyon amplitiidii, On segment parametreleri, Diiirnal degisim, Eksi lens teknigi,
Ramazan orucu
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Introduction

Muslims abstain from eating, drinking, and smoking at
their own caution amid the month of Ramadan. This fas-
ting period influences the human body, both mentally and
physically (1-3).

Various papers have already documented the impacts of
fasting on the following features and processes of the
front and back structures of the human eye (4-9): refrac-
tion, tear secretion and ocular surface, corneal and ante-
rior chamber parameters, intraocular pressure, choroid
thickness, retinal nerve fiber layer thickness, and retinal
vessel density. There is little research regarding the effects
of fasting on the functional visual system. Additionally,
most of the studies mentioned above did not evaluate the
structural and functional parameters of the eye diurnally.
The amplitude of accommodation can be defined as the
amount of accommodation the eye makes when moving
from focusing on a distant point to focusing on a near po-
int. The amplitude of accommodation can be measured by
objective or subjective methods. Objective methods requ-
ire a device such as a refractometer, autorefractometer,
or videorefractometer (10, 11). The "minus lens" tech-
nique is one technique used for the subjective assessment
of accommodation amplitude (12).

It has been shown that people who fast are more likely to
feel dehydrated, and diurnal changes seen during the day
may become more pronounced during fasting (2, 13, 14).
In the present study, the primary aim was to evaluate the
effect of Ramadan fasting on the amplitude of accommo-
dation and anterior segment parameters in visually he-
althy participants.

Materials and Methods

This retrospective, observational, and cross-sectional

study included 68 healthy participants (28 women and 40

men, aged 26—42 years), who presented with refractive

error suspect and had no ocular pathology. The research
protocol adhered to the provisions of the Declaration of

Helsinki. Approval was obtained from the Ethics Commit-

tee of Diyarbakir Gazi Yasargil Training and Research Hos-

pital (decision date: 28 June 2019, No. 307). Informed con-
sent was obtained in written form from every participant
included in the study.

Regarding the inclusion criteria, only those individuals

with the following characteristics were included in the

study:

(1) Over 18 years of age.

(2) Fasted during the Ramadan period between 6 May
2019 and 3 June 2019.

(3) Best-corrected visual acuity (BCVA) > 20/20.

(4) A cylindrical error and spherical error of <1.0 diopter
and <+3.0 or >-3.0 diopters, respectively. Refractive
error was measured without cycloplegia. The spheri-
cal equivalent measurement was made by adding half
of the cylindrical error to the spherical error.

Diurnal Changes in Accommodation Amplitude and Anterior Segment

(5) No acute or chronic systemic disorders (diabetes mel-
litus, systemic hypertension, autoimmune illness,
etc.).

(6) Had not undergone ocular laser or surgical therapy or
any kind of intraocular surgery, including cataract
extraction.

Participants with current or previous ocular diseases (stra-
bismic visual disorders, dry eye, etc.) were excluded.
Those using topical and systemic drugs or wearing contact
lenses were also excluded.
An ophthalmic examination was performed on all partici-
pants and included BCVA, anterior segment and fundus
examination, and refraction using an autorefractor (KR-
890; Topcon Corporation, Tokyo, Japan).
Participants were evaluated twice, at 08:00 and 16:00,
while fasting during the third week of Ramadan.
The subjective accommodation amplitude (diopter) was
measured monocularly using the minus lens technique
(12). The same trained examiner evaluated the accommo-
dation amplitude; this method has been used in many stu-
dies in the literature. All measurements were made in a
single room with the same lighting and air conditioning
conditions. After a participant’s far refraction was correc-
ted, they were asked to focus on the N8 target that con-
sisted of Snellen letters at a distance of 40 cm. Later, ne-
gative lenses were added to the subjective refractive cor-
rection value in increments of 0.25 diopter. Each time a
lens was added, individuals were allowed 5-10 seconds to
clarify the letters. At each stage, participants were also as-
ked to try their best to see the object clearly. The total va-
lue was recorded at the point when the letters were cons-
tantly blurred for the first time. The end point was the mo-
ment when the target appeared to be constantly blurred.
The total accommodation amplitude was determined as
the sum of +2.50 diopter (dioptric equivalent of working
distance) plus the minus lens power added to the total.
Tomographic evaluations were performed using elevation
maps obtained from the rotating Scheimpflug camera sys-
tem (Pentacam High Resolution, Oculus Optikgerate
GmbH, Wetzlar, Germany). The same technician perfor-
med all the Pentacam measurements. Pentacam measu-
rements were taken automatically when the participant’s
chin and forehead were correctly placed, eyelids were
open wide, and focus was on the fixation point. All Penta-
cam measurements were obtained in a specific location
with fixed lighting (darkened setting) and air conditioning
conditions.

Corneal front surface keratometry (K) (K1, K2, and Kmax;

diopter), central corneal thickness (um), corneal volume

(mm3), anterior chamber volume (mm?3), and anterior

chamber depth (mm) parameters were evaluated using

the Scheimpflug camera system.

Data from right eye measurements only were included in

the analysis.
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Statistical analysis

Statistical analysis was performed using the Statistical
Package for the Social Sciences (SPSS) version 20.0 (SPSS
Inc., Chicago, IL, USA). Continuous variables were expres-
sed as mean * standard deviation and categorical variab-
les as count (frequency). The Shapiro-Wilk test was used
to check the normality of the sample distribution. The chi-
square test was used to compare categorical variables.
The intraclass correlation coefficients (ICCs) were used to
evaluate intraobserver reliability, and the ICC was calcula-
ted by comparing two measurements obtained at the
same location by a single operator. ICCs less than 0.50
were considered poor, those between 0.50-0.75 mode-
rate, those between 0.75-0.90 good, and those greater
than 0.90 excellent (15). A paired sample t-test was used
in 08:00 vs. 16:00 comparisons. The results were evalua-
ted at a 95% confidence interval and an accepted signifi-
cance level of P < 0.05.

Results

The study included 40 male (59%) and 28 female (41%)
participants and the examination of 68 eyes. The mean
age of participants was 34.38 + 4.93 years (range: 26—42).
The study was conducted at the Department of Ophthal-
mology in Diyarbakir Gazi Yasargil Training and Research
Hospital during the third week of Ramadan in 2019 (6 May
to 3 June). Hence, the study was conducted in the summer
in a hot climate.
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The BCVA of all participants was 20/20 and the mean
spherical equivalent was -0.37 + 0.61 diopters.

A comparison of measurements taken at 08:00 and 16:00
during fasting showed that at 16:00, the K1 values (08:00:
42.81 £ 1.51 diopter and 16:00: 42.85 + 1.50 diopter, P =
0.016) and Kmax values (08:00: 44.29 + 1.73 diopter and
16:00: 44.38 + 1.78 diopter, P = 0.020) were significantly
steeper. However, when the values obtained at 08:00 and
16:00 were compared, there were no significant differen-
ces in the diurnal changes of the amplitude of accommo-
dation (08:00: 7.39 + 1.40 diopter and 16:00: 7.37 + 1.40
diopter, P = 0.783), central corneal thickness (08:00:
535.60 + 30.43 um and 16:00: 535.25 + 30.66 um, P =
0.694), corneal volume (08:00: 59.72 + 3.85 mm? and
16:00: 59.60 *+ 3.98 mm3, P = 0.344), anterior chamber vo-
lume (08:00: 170.91 + 30.77 mm3 and 16:00: 171.22 +
32.61 mm3, P =0.808) and anterior chamber depth (08:00:
2.91 £ 0.28 mm and 16:00: 2.92 + 0.29 mm, P = 0.053)
(Table 1). The diurnal changes in the amplitude of accom-
modation and anterior segment parameters during the
fasting period are also listed in Table 1.

The ICCs recorded in the fasting period ranged from 0.924
to 0.996, and intraobserver reliability was excellent for all
parameters (Table 1).

Table 1. Accomodation amplitude and anterior segment parameters of participants during fasting at 08:00 and 16:00 hours

08:00 16:00 A p*
(n=68) (n=68) (n=68) 08:00 ICC** (95% Cl)
MeantSD MeantSD MeantSD vs. 16:00

AA (diopter) 7.39+1.40 7.37+£1.40 0.02+0.55 0.783 0.924 (0.949-0.889)
K1 (diopter) 42.81+1.51 42.85+1.50 -0.0440.12 0.016 0.996 (0.998-0.995)
K2 (diopter) 43.77+£1.66 43.79+1.67 -0.0240.15 0.337 0.996 (0.997-0.994)
Kmax(diopter) 44.29+1.73 44.38+1.78 -0.09+0.32 0.020 0.982 (0.988-0.973)
CCT (um) 535.60+30.43 535.25+30.66 0.35+7.36 0.694 0.971 (0.981-0.957)
CV (mm?3) 59.72+3.85 59.60+3.98 0.11+0.99 0.344 0.968 (0.979-0.953)
ACV (mm3) 170.91430.77 171.22432.61 -0.31+10.42 0.808 0.947 (0.964-0.921)
ACD (mm) 2.91+0.28 2.9240.29 -0.01+0.04 0.053 0.988 (0.992-0.983)

*Paired sample t-test. Bolded values represent significant, P < 0.05.
**P < 0.001 for ICC (95%Cl) values.

4, diurnal change (mathematical subtraction of 08:00 hour value from 16:00 hour value of parameters); AA, accomodation amplitude; ACD, anterior chamber
depth; ACV, anterior chamber volume; CCT, central corneal thickness; Cl, coefficient interval; CV, corneal volume; ICC, intraclass correlation coefficient; K1, K2, and

Kmax, corneal refraction parameters; SD, standard deviation.

Discussion

A restricted number of studies have shed light on the di-
urnal impacts of Ramadan fasting on visual parameters
and especially on structural parameters (4-9).

This study aimed to evaluate whether dehydration due to
Ramadan fasting affects amplitude of accommodation,
corneal refraction, central corneal thickness, corneal vo-
lume, anterior chamber volume, and anterior chamber
depth parameters and their diurnal changes.

Factors such as dehydration and changes in sleep patterns
that occur during the fast of Ramadan can affect the func-

tional characteristics of the eye, such as the accommoda-
tion amplitude (16). Significant reductions in basic tear
secretion and tear break-up time (TBUT) have been evalu-
ated during Ramadan fasting (17). Furthermore, it has
been found that reduction in TBUT can cause optical dis-
tortions, which contribute to the decay in image quality
observed impartially and psychophysically (18).

In any case, investigations are few and inconclusive with
respect to the direct effect of Ramadan fasting on visual
aptitudes.
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Under normal conditions, it has been shown that the amp-
litude of accommodation decreases with age, with more
diurnal change in the younger age group compared to ot-
her age groups (19). Comparison of mean accommodation
amplitude measurements obtained at 08:00 and 16:00 du-
ring fasting showed that the measurements taken at 16:00
were lower than those taken at 08:00. However, there
was no significant difference in the diurnal change. Altho-
ugh the results show that fasting affected the accommo-
dation amplitude measured subjectively with the minus
lens technique, it did not significantly affect the diurnal
change in the pre-presbiopic participants. In a study con-
ducted by Yazdi et al. (16), a significant reduction in amp-
litude of accommodation was reported during Ramadan
fasting compared to before; it returned to normal after
Ramadan. Unlike the current study, that study did not eva-
luate the diurnal change in amplitude of accommodation
during the fasting period.

Regarding diurnal fluctuations in corneal refraction,
Kwitko et al. found that the corneal refraction values dec-
reased toward the evening (20). In a study performed by
Sarici et al. in which the Scheimpflug camera system was
used and diurnal changes during fasting were evaluated,
significant changes were found in the anterior segment
parameters only in corneal refraction and in anterior
chamber volume, while no significant changes were found
in anterior chamber depth and other parameters (21). Si-
milar to the current study, it was observed by Uyar et al.
that there was an increase in the measurement of corneal
refraction during fasting in the afternoon, but unlike the
current results, this increase was not significant (22).
Many studies have reported that central corneal thickness
was the thickest when the participant had awakened from
sleep, decreased to average values approximately two ho-
urs after waking up, and exhibited significant thinning
from morning hours to evening hours (9). In agreement
with other studies in which the effect of fasting on ante-
rior segment parameters was evaluated with the
Scheimpflug camera system, the present results indicate
that the central corneal thickness and corneal volume va-
lues decreased toward the end of the day, although the
magnitude of the diurnal change was not significant (7,
23).

It has been reported that there is a deepening in the ante-
rior chamber toward evening hours under normal conditi-
ons (14). In this study, although not significant, an increase
was observed in the afternoon during the fasting period,
consistent with the normal change.

One of the limitations of the present study was that a re-
latively low number of participants were included. Also,
the absence of control measurements taken during the
non-fasting period was a limitation.

In conclusion, despite the reported changes not being cli-
nically impressive within the young and visually normal
participants, they may have clinical impacts in larger
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samples, other age groups, and people with ocular disea-
ses. It should be kept in mind that when eye examinations
are conducted and evaluated during the fasting period,
the accommodation amplitude of the eye decreases with
age and that the change during the day may increase. In
the literature, there are studies suggesting that the minus
lens technique, which is evaluated subjectively, gives hig-
her values for accommodation amplitude measurements
than objective techniques (24). Further studies should be
conducted with larger sample sizes to compare objective
and subjective methods for measuring the amplitude of
accommodation.
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gelir, giderlerinin tim hastane harcamalari ve bu verilerin yillara gére nasil degistiginin arastiriimasidir. Ziraat Mah. $ehit Omer Hallsder'f?lr Qad.
Materyal ve Metod: Calismaya Tirkiye’de 2013-2017 yillarina ait dort buyuk ildeki kamu hastanelerine ait laboratuvar No: 20 Digkapi, 06110 Ankara, TURKIYE
verileri dahil edildi. Calismada kullanilan toplam laboratuvar gideri, laboratuvar hizmet gideri, laboratuvar malzeme gideri

ve laboratuvar geliri verileri Tekdiizen Muhasebe Sisteminden (TDMS), poliklinik (acil poliklinigi dahil) sayilari, yatan hasta E-mail: drmuratcaglayan@gmail.com

sayilari ile ameliyat sayilari Temel Saglik istatistikleri Modiilii (TSIM) verilerinden elde edilmistir. 2013-2017 yillarina gére
degisim oranlari, toplam gelir ve net hizmet tahakkuk geliri igindeki laboratuvar giderlerinin oranlari ve hizmet roli
ortalamalari hesaplanmistir. Laboratuvar tetkik sayilari, saglk tesislerinden Saghk Uygulama Tebligi (SUT) kodu esas
alinarak elde edilmistir.

Received / Gelis Tarihi: 10.12.2020

Bulgular: Tim illerde laboratuvar hizmet alim gideri, laboratuvar malzemesi tiiketimi gideri, laboratuvar gideri Accepted / Kabul Tarihi: 20.02.2021
(hizmet+malzeme) ve toplam gider, toplam net hizmet geliri 2013 yilindan 2017 yilina dogru vyillar iginde artmakla
beraber, laboratuvar geliri 2014-2015 yillari arasi Ankara’da diisiis géstermis bunun disinda ayni sekilde artig gostermistir. DOI: 10.35440/hutfd.821583

Laboratuvar gelirinin laboratuvar giderini karsilama orani istanbul’da ve Ankara’da her yil 1’in lizerinde seyretmistir. izmir
ve Adana’da ise 1’in altinda degerler saptanmis, izmir'de 2016’da, Adana’da ise 2015’ten itibaren laboratuvar gelirleri
gideri karsilamamistir. Laboratuvar tetkik sayilarinda tim illerde stirekli artig saptanmus, yillar iginde strekli artis egilimi
gostermistir. Test sayilarindaki artisin ameliyat sayilarina gére tim yillar ve tim illerde Ankara 2016 yili harig daha yiiksek
oldugu goézlemlenmistir. Poliklinik sayilarina oranla test sayilarinin artisina bakildiginda test sayilarindaki artig oraninin
ortalama olarak 2015 yili harig tim illerde daha ylksek oldugu saptanmistir.

Sonug: Laboratuvar giderlerinin toplam hastane giderlerinin yaklasik %5’ine karsilik geldigini ve bunun da dinyadaki
oranlarla uyumlu oldugunu, laboratuvar test sayilarinda yillar iginde bir artis oldugunu ve laboratuvar test artisinda puan
bazl artisin daha fazla olup bu durum daha yuksek puanl testlerin yillar iginde daha fazla kullanilmaya baglandigini
gostermektedir.

Anahtar kelimeler: Tani, Laboratuvar, Hastane Laboratuvari, Saglik Harcamalari, Maliyet, Hastane, Saglik Bakimi (Hizmet)
Maliyetleri

Abstract

Background: The aim of the study is to investigate the number of laboratory tests, test scores and income, expenditures
of public hospitals, all hospital expenses and how these data change over the years.

Materials and Methods: Public hospitals were included in the data of the four major laboratory in the province of Turkey
in the 2013-2017 study year. The total laboratory expense, laboratory service expense, laboratory material expense and
laboratory income data used in the study were obtained from the Uniform Accounting System (TDMS). The average of
change rates, ratios of laboratory expenses in total income and net service accrued income and service role for 2013-
2017 were calculated. Laboratory test numbers were obtained from health facilities on the basis of the Health
Implementation Notification (SUT) code.

Results: Laboratory service procurement expense, laboratory equipment consumption expense, laboratory expense
(service+material) and total expenditure in all provinces, total net service revenue has increased over the years from
2013 to 2017, while laboratory revenue has decreased in Ankara between 2014-2015. Apart from that, it has also
increased in the same way. The laboratory income coverage ratio in Istanbul and Ankara was above 1 each year. On the
other hand, values below 1 were determined in izmir and Adana, laboratory revenues did not cover the expenses in izmir
since 2016 and in Adana since 2015. The number of laboratory examinations has been continuously increased in all
provinces and has shown a continuous increase over the years. It was observed that the increase in the number of tests
was higher in all years and in all provinces, except Ankara 2016, according to the number of operations. When the
increase in the number of tests compared to the number of polyclinics was compared, it was found that the increase rate
in the number of tests was higher in all provinces except 2015.

Conclusions: Laboratory expenses correspond to approximately 5% of the total hospital expenses and this is in line with
the world rates, there has been an increase in the number of laboratory tests over the years and the increase in the
laboratory tests based on points is more and this means that higher score tests will be used more over the years. shows
that it has started.

Key Words: Diagnosis, Laboratory, Hospital Laboratory, Health Costs, Cost, Hospital, Healthcare Costs
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Caglayan

Giris

Ulkelerin gelismisligi vatandaslarina sagladigi saglik hiz-
metleri ve bunun igin yaptigi kisi basi harcamalarla orantili
olarak artmaktadir. Tirkiye’de 6zellikle 2003 yilindan
sonra uygulanan Saglikta Dontisim Programi ile gergekles-
tirilen iyilestirme calismalari kapsaminda yapilan saglik
harcamalari da bununla uyumlu olarak artis géstermis an-
cak saglik sorunlarinin giderilmesinde de ciddi destek sag-
lamistir. Ulkelere ait saglk harcamalari her yil artis goster-
mektedir ve bu artis gayri safi milli hasiladaki artislar ge-
ride birakmasi tlkelerin saglik harcamalari igin mali perfor-
manslarini iyilestirmelerini hedef haline getirmistir (1).
Gunldmizde Ulkelerin bitgelerinde saglik harcamalarina
verilen paylar géz 6niine alindiginda saglk harcamalarin-
daki artislar planlanan biitceleri ciddi anlamda zorlamak-
tadir. Gelecekte bu durum lkeleri ciddi darbogaza soka-
cak ve toplumlar saglik harcamalarindaki 6nline gecilmez
artisa ¢6zim bulmaya calisacaklardir (2). Saglhk harcama-
larini olusturan bilesenler arasinda hastane harcamalari,
evde hemsirelik bakimi harcamalari, ayakta bakim harca-
malari, perakende satis ve tibbi malzeme harcamalari,
halk saglig programlarinin sunumu ve yénetimi harcama-
lari, genel saglik yénetimi ve sigorta harcamalari, siniflan-
dirllmayan diger kategorideki saghk harcamalari bulun-
maktadir (3). Hastaneler toplam saglik harcamalarinin yak-
lasik ylizde 40'Ini olusturduklarindan dolayi saglk harca-
malarinin kontrol altina alinmasi ¢alismalarinda odak nok-
tasi durumundadir (1). Hastaneler saglik hizmeti verilme-
sinde ¢cok &nemli bir role sahiptirler. Diinya Saghk Orgiitii
(WHO) hastaneleri "Musahade, teshis, tedavi ve rehabili-
tasyon olmak lzere gruplandirilabilecek saglk hizmetleri
veren, hastalarin kisa sireli tedavi gérdukleri yatakli kuru-
luglar" olarak tanimlamaktadir. Saglik hizmet sunumunda
tibbi laboratuvar hizmetleri hastaliklarin tani, tedavi ve
onlenmesinde 6nemli bir yer tutar. Laboratuvarlar tani
koymada %70’lik orana sahip olmakla beraber bu oranin
gelisen teknoloji ile daha da artmasi ve zamanla daha da
onem kazanmasi muhtemeldir (4). Turkiye’de tibbi labora-
tuvar hizmet alim harcamalari strekli olarak artis egilimi
gostermekte olup 2016 yili harcamalari incelendiginde
yaklasik olarak 350 milyon $'1 astig1 gorilmektedir. Tar-
kiye’de 2016 yih itibariyle tibbi laboratuvar hizmet alim
harcamalarinin %67’si Saglik Bakanhgina, %241 6zel saglik
tesislerine ve %9’u ise Universite saglik tesislerine aittir (5).
Bu ¢alismada lilkemizde nifusa gore en biyik dort il olan
istanbul, Ankara, izmir ve Adana’ya ait 2013-2017 yillari
arasindaki laboratuvar verileri incelenmis ve yillara gore
gerceklesen degisimler degerlendirilip 6zglin bir ¢alisma
olarak ele alinmistir.

Materyal ve Metod

Calismada kullanilan toplam laboratuvar gideri, laboratu-
var hizmet gideri, laboratuvar malzeme gideri ve laboratu-
var geliri verileri Tekdlizen Muhasebe Sisteminden
(TDMS), poliklinik (acil poliklinigi dahil) sayilari, yatan
hasta sayilari ile ameliyat sayilari Temel Saglik istatistikleri

Kamu Hastaneleri Tibbi Laboratuvar Verileri

Modiilii (TSIM) verilerinden elde edilmistir. TDMS tekdii-
zeni saglamak ve denetimi kolaylastirmak amaciyla Maliye
bakanhgi tarafindan yayinlanmis olup 1994 yilinda yr{r-
lige girmis ve Muhasebe Sistemi Uygulama Genel Tebligi
ile mali tablolarin hazirlanmasi ve sunulmasi ile tekdiizen
hesap plani (THP) ve hesap c¢ercevesi diizenlenmistir (5).
2013-2017 yillarina gore degisim oranlari, toplam gelir ve
net hizmet tahakkuk geliri icindeki laboratuvar giderlerinin
oranlari ve hizmet rolii ortalamalari hesaplanmistir. Labo-
ratuvar tetkik sayilari, saglk tesislerinden Saglik Uygulama
Tebligi (SUT) kodu bazinda elde edilmistir. 2013-2017 yil-
larina gore degisim oranlari hesaplanmistir. Toplam SUT
puanlari tetkik sayilarinin yurirlikteki SUT islem puanlari
ile carpilmasi ile hesaplanmigtir. Tetkik basi gelir ve gider
laboratuvar giderleri ve gelirlerinin tetkik sayilarina boliin-
mesi ile hesaplanmis 2013-2017 yillari itibariyle degisim
oranlari hesaplanmistir. Laboratuvar giderleri ve gelirleri,
SUT iglem puani toplamina bdéliinerek puan basi gelir ile
gider elde edilmis ve 2013-2017 yillari itibariyle degisim
oranlari hesaplanmistir.

Galismamizda Saglik Bakanhg Kamu Hastaneleri Genel
Midarliginden (14.03.2019 Tarih ve 32693113-622.03
saylli izin) alinan 2013-2017 yillari arasindaki laboratuvar-
lara iliskin mali veriler kullaniimistir. Ayrica Saglik Bilimleri
Universitesi Diskapi Yildirrm Beyazit Egitim ve Arastirma
Hastanesi Klinik Arastirmalar Etik Kurulu’ndan onay alin-
mistir (30.11.2020/karar:99/17). S6z konusu veriler Glke-
mizdeki dért blyuk il verileri g6z dniinde bulundurularak
siniflandirilmis ve ilgili verilerle istatistiksel analizler yapil-
mistir. incelenen parametreler; laboratuvar hizmet alim
gideri, laboratuvar malzemesi tiiketim gideri, toplam labo-
ratuvar gideri, laboratuvar geliri, toplam net hizmet geliri,
laboratuvar gelirinin laboratuvar giderini karsilama orani,
laboratuvar giderinin toplam gider icindeki orani, labora-
tuvar gelirinin toplam gelir icindeki orani, laboratuvar tet-
kik sayisi, laboratuvar tetkik puanlari toplami, tetkik basi
gider, puan basi gider, toplam ameliyat sayisi ve toplam
poliklinik sayisidir. Calismamizda Microsoft Excel Programi
(Microsoft, 2010) kullanilarak veriler incelenmis ve grafik-
ler olusturulmustur.

Bulgular

Tim illerde (istanbul, Ankara, izmir, Adana) laboratuvar
hizmet alimi gideri, laboratuvar malzemesi tiiketimi gideri,
laboratuvar gideri (hizmet+malzeme) ve toplam gider,
toplam net hizmet geliri 2013 yilindan 2017 yilina dogru
yillar icinde artmakla beraber, laboratuvar geliri 2014-
2015 arasi Ankara’da dlsits gostermis, bunun disindaki
degerler ise ayni sekilde artis gostermistir (Sekil
1A,2A,3A,4A). Toplam gelir-toplam gider dengesine bakil-
diginda istanbul’da 2013 yilinda gelirin giderden fazla ol-
dugu, diger yillarda ise gideri karsilamadigi gérilmektedir.
Toplam net hizmet gelirinde yillar icindeki degisim %14.7
ile %17.7 arasinda %3’lik bir dilim icinde kalmis ve daha
dengeli bir seyir géstermistir (Sekil 1A). Ankara, izmir ve
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Adana’da giderin gelire gore daha yliksek seyrettigi, gelirin
higbir yil gideri karsilamadigi ve her yil bu makasin agildigs;
yalniz Adana’da 2014 yilinda toplam gelirin gidere gore
daha yiksek oldugu gorilmektedir (Sekil 2A,3A,4A).
Laboratuvar gelirinin laboratuvar giderini karsilama orani
istanbul’da ve Ankara’da her yil 1’in {izerinde seyretmistir.
istanbul’da 2013 yilinda en yiiksek, Ankara’da ise 2014’te
en yiksek oran saptanmistir (Sekil 1A,2A). izmir ve
Adana’da ise 1’in altinda degerler saptanmis, izmir'de
2016’da, Adana’da ise 2015’ten itibaren laboratuvar gelir-
leri gideri karsilamamistir (Sekil 3A,4A). Laboratuvar gide-
rinin toplam gider icindeki orani tim iller ve tim yillarda
benzer oranlarda seyretmis olup en disiik izmir'de 2013
yilinda %4.35 ile goriliirken en yiksek oran 2017 yilinda
%5.89 ile Ankara’da gerceklesmistir. Laboratuvar giderinin
toplam hizmet geliri icindeki orani ise en diisiik 2013 iz-
mir'de %4.41 olarak gergeklesirken 2017 yilinda Ankara’da
%6.76 ile en yiksek oran saptanmistir (Sekil 1B,2B,3B,4B).
Laboratuvar tetkik sayilarinda tiim illerde siirekli artis sap-
tanmis yillar icinde sirekli artis egilimi géstermistir. Ozel-
likle 2016-2017 yillari arasinda Ankara’da gorilen %35’lik
artis dikkat cekicidir. Laboratuvar tetkik puanlari toplami
da tetkik sayilari gibi genel olarak bir artis gértilmekle bir-
likte istanbul’da 2013-2016 yillari arasinda, Adana’da ise
2016-2017 yillari arasinda bir disme saptanmistir (Sekil
1C,2C,3C,4C).

istanbul ve izmir illerinde tetkik basi gider yillar icinde sii-
rekli artig gdstermis ve bu artis istanbul’da 2016 yilindan
2017 yilina gelindiginde %24.08’e ulagmistir. izmir ilinde
puan basi gider de yillar iginde stirekli artis gostermis fakat
istanbul’da puan basi gider genel olarak duragan seyret-
mistir (Sekil 1D,3D). Ankara iline bakildiginda tetkik basi gi-
der 2016’ya kadar artmis, daha sonra 2017’de kigik bir
azalma goriilmustir. Puan basi gider ise bu yillarda surekli
artis egilimi gostermistir (Sekil 2D). Adana’da tetkik basi
gider ve puan basi giderin 2014 yilinda diists gosterip bir
yil sabit kaldigi ve tekrar gikis yonlu bir seyir gosterdigi goz-
lenmistir. Gerek tetkik basi giderin gerekse puan basi gide-
rin en yuksek degeri 2017 yilinda aldig1 géralmustir (Sekil
4D).

Ameliyat sayilari ve test sayilarindaki artis oranlari karsi-
lastirildiginda; test sayilarindaki artisin Ankara’da 2016 yih
harig tiim yillar ve tiim illerde daha yuksek oldugunu goz-
lemledik. Poliklinik sayilarina oranla test sayilarinin artisi
kiyaslandiginda test sayilardaki artis oraninin ortalama
olarak 2015 yili harig tiim illerde daha yuksek oldugu go6-
rilmektedir (Tablo 1).

Tartisma

Calismamiza konu olan bes yildaki laboratuvar gideri artis
orani istanbul, Ankara, izmir ve Adana icin sirasiyla orta-
lama %22.03, %1.98, %22.78 ve %16.48 iken toplam gider-
deki artis ayni bes yil icin %17.43, %14.33, %15.1 ve
%18'dir. Ozellikle Ankara’da laboratuvar giderlerinde
2015 yilindan sonra gelen %33.5’lik artis dikkat gekicidir.
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Gelir-gider dengesine baktigimizda istanbul ve Ankara ille-
rimizde laboratuvar geliri incelenen tiim yillarda laboratu-
var toplam giderini karsiliyorken toplam hizmet geliri, top-
lam gideri sadece 2013 yilinda istanbul’da ve 2014 yilinda
Adana’da karsilamistir. Smith ve ark. gore ingiltere’ye bu
acidan bakildiginda saglik harcamalarinin ekonomik biiyi-
meyi geride biraktigi gérilmektedir (6). Laboratuvar hiz-
met geliri, laboratuvar gideri, genel gelir ve gider beklen-
digi Gizere niifusu en yiiksek il olan istanbul’da gériilmis-
tiir. Ekonomik Kalkinma ve isbirligi Orgiitii (OECD) saghk
harcamalarini dokuz baslik altinda siniflandirmis ve labo-
ratuvar harcamalarini yan hizmet saglayicilar iginde ko-
numlandirmistir. Ulkemizde laboratuvar giderleri her yil
artmakla beraber 6zellikle tetkik puanlarindaki artigin tet-
kik sayisina gore ¢ok daha yliksek olmasi bize nitelikli test-
lerin hekimler tarafindan her yil daha fazla kullanildigini
gostermektedir. Ayrica puan basi gider sabit bir seyir iz-
lerken tetkik basi giderin artmasi da bu sonucu destekle-
mektedir. Danielle B. Freedman ve arkadaslarina gore son
yirmi yilda, klinisyenlerin kullanabilecegi laboratuvar test-
lerinin sayisi iki katindan fazla artarak en az 3.500 teste
ulasmistir. Amerika Birlesik Devletlerinde 6,8 milyar $’lik
tibbi bakimin, hasta bakimini iyilestirmeyen ve hatta zarar
verebilecek gereksiz testler ve prosediirler icerdigi tahmin
edilmektedir (7). Hekimlerin gereksiz test istemi de sapta-
nan test artislarinin sebepleri arasinda sayilabilir. Todd ve
arkadaglarinin test istemlerinin daha yerinde olmasi ile il-
gili yaptigi bir calismada en sik istenen en sik bes test segi-
lerek %57.5 ‘a varan oranda duslsler saptanmistir (8).
Calismamizda doért buyik ilde laboratuvar giderlerinin top-
lam gider ve toplam hizmet geliri igcindeki payini yaklasik
%5 civarinda saptadik. Bu oran Levin Grup Raporunda bil-
dirilen oranla uyumlu olup raporda laboratuvar harcama-
lari tum saghk bakim harcamalarinin %1.6’s1 oldugu ve
hastane harcamalarinin ise %5’inin altinda oldugu belirtil-
mistir (9).

Test sayilarinin ameliyat sayilari ve test sayilarina gore ar-
tislari da dikkat ¢ekici olup hekimlerin tani koymada her yil
daha fazla laboratuvar testi istedigini soéyleyebiliriz. Lord
Carter of Coles’un ingiltere’de yayinladig raporda test ar-
tislarinin her yil %10 artis gésterdigi ifade edilmistir (10).
Gereksiz test istemleri de test sayilarini artirmaktadir.
Bunu dnlemeye yonelik yazilimsal bazi teknikler kullanila-
bilmektedir (11, 12). Casalino ve arkadaslarinin 5434 ran-
domize secilen hasta Gzerinde yaptigl bir calismada gerek-
siz test istemi oraninin %25-40 gibi yiiksek bir oranda sap-
tandigl, bunun da %45.5-71 kadarinin ise pretest donemi
hatalarindan kaynaklandigi saptanmistir (13). Laboratuvar
testlerinin yerinde ve amaca uygun kullaniimasi artan sag-
hk giderlerinin kontroliinde énemli basamaklar arasinda-
dir.

Sonug olarak her ne kadar saglik hizmeti insan hayati agI-
sindan degisilmez de olsa; bunun finansmani da kritik
6neme sahiptir. Saglik hizmet sunumunda gider kalemle-
rinde dlsik bir paya sahip olan laboratuvar hizmetlerinin
tani koymada vazgecilmez bir 6neme sahip oldugu sabittir.
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Tablo 1. Dort biiyiik ilde poliklinik sayisi, ameliyat sayisl, test sayisi ve laboratuvar giderlerindeki artisin yillara gore oranlari.

Ameli-
Poliklinik yat Sa- Test Laboratuvar Poliklinik Ameliyat Test L iy Test Laboratuvar Poliklinik Ameliyat Test Laboratu-
Sayisi yist Sayisi Gideri Sayisi Sayisi Sayisi Gideri Sayisi Sayisi Sayisi Gideri Sayisi Sayisi Sayisi var Gideri
2013- 2013- 2014- 2015- 2016- 2016-
2013-2014 2014 2014 2013-2014 2014~ 2014~ 2015 2014-2015 2015- 2015- 2016 2015-2016 2016~ 2017 2017 2016-2017
Artig Artig Artis Artis 2015 Artis | 2015 Artis Artig Artig 2016 Artis | 2016 Artis Artis Artis 2017 Artig Artis Artig Artig
istanbul 11,08 3,08 8,56 10,64 8,14 1,34 10,38 32,46 4,72 11,95 14,84 17,06 4,72 2,47 2,70 27,93
Ankara 8,50 -7,15 7,40 6,24 17,75 -1,47 2,31 7,42 11,10 11,35 10,91 33,51 11,10 2,63 35,66 20,80
izmir 4,77 0,54 10,32 23,30 2,15 -6,13 4,86 15,79 8,01 8,48 7,90 25,02 8,01 8,21 12,86 26,98
Adana 3,35 -0,82 15,05 12,88 10,33 0,39 8,13 13,98 3,26 -11,48 10,09 17,99 3,26 0,44 1,88 21,02
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Sekil 3. izmir ili Laboratuvar Mali Verileri

osaomemD - p———
seomoom
-
a0
00000
—cie
soomomm 200 ™=
acomoem 2o
LU
0macm
T
s
comocon Decn
)
08 i
o
) oedny
»
e
09 200
oG TeslunGarlTl Tostn b o
m d
10m000
isners
11000000
100000000 +
oo | s
o
nams
soomons | o
=2
251008 23556819
15.ay1083 F1010331
momom | 16800508
ol
[I——— Laborstr Tetkte Peario Taglam1

Sekil 4. Adana ili Laboratuvar Mali Verileri

Yaptigimiz calismada dort blyik ilde laboratuvar giderle-
rinin, toplam hastane giderlerinin yaklasik %5’ine karsilik
geldigini ve bunun da dinyadaki oranlarla uyumlu oldu-
gunu, laboratuvar test sayilarinda yillar icinde bir artis ol-
dugunu saptadik. Laboratuvar test artisinda puan bazl ar-
tisin daha fazla oldugundan hareketle bu durumun nitelikli
test artisi kaynakli olabilecegini dustindiik.
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Research Article / Arastirma Makalesi

Migren Hastaliginin Patogenezinde Oksidatif Stres, Damar Fizyopatolojisini

Etkileyen Faktorler ve Enflamasyonun Rolii
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oz.

Amag: Calismamizda migren tanisi konmus hastalar ile saglikli kontrol grubu arasinda oksidatif stres, damar fizyopatolojisi ve
enflamasyon biyobelirtegleri agisindan bir fark olup olmadiginin arastirilmasi amaglandi.

Materyal ve Metod: SBU Umraniye Egitim Arastirma Hastanesi Néroloji Poliklinigine basvuran, 18 - 49 yas arasinda olup migren
tani kriterlerine uyan ve sistemik herhangi bir hastaligi olmayan 27 hasta ile 27 saglikl kisiden kan ve idrar érnekleri alindi.
idrarda malondialdehit, eritrositlerde glutatyon, glutatyonla ilgili enzimler, siiperoksit dismutaz, katalaz, malondialdehit ve
protein karbonilleri, plazmada malondialdehit, bilirubin, trik asit ve albiimin gibi oksidatif stres biyobelirteglerine, damar
fizyopatolojisi biyobelirteglerinden trombosit ve fibrinojene, enflamasyon biyobelirteglerinden ise interkokin (IL) 1B, IL6, IL10,
timor nekrozis faktor (TNF) a, c reaktif protein (CRP) ve ferritin dlzeyleri 6lgulda.

Bulgular: Hasta grubunda glutatyon ve glutatyonla ilgili enzimlerin yaninda stperoksit dismutaz ve katalaz degerleri kontrol
grubuna kiyasla istatistiksel olarak anlamli dusuk (p<0,001) bulundu. Plazma albimin duzeylerinde gruplar arasinda istatistiksel
fark goriilmedi. Urik asit ve total bilirubin diizeylerinde ise hasta grubundaki diizeyler istatistiksel olarak anlamli yiiksek (p<0,001)
bulundu. Benzer sekilde oksidatif hasar belirtegleri olan protein karbonilleri ile plazma, eritrosit ve idrar malondialdehit dizeyleri
hasta grubunda istatistiksel olarak anlamli ytksek (p<0,001) bulundu. Damar fizyopatolojisi belirteglerinden trombosit sayisi ve
fibrinojen diizeylerinin hasta grubunda anlamli olarak arttigi (p<0,001) gozlendi. Enflamasyon belirteglerinden IL1B, IL6, IL10 ve
TNFa diizeyleri hasta grubunda istatistiksel olarak anlamli yiksek (p<0,001) bulunurken, CRP ve ferritin duzeyleri dusukti.
Sonug: Migren hastalarinda oksidatif stres, damar fizyopatolojisi ve enflamasyon belirtegleri birlikte degerlendirildiginde,
hastalardaki baskilanan ve azalan antioksidan diizeylerinin oksidatif stresi arttirdigi dolayisiyla enflamasyon ve damar
fizyopatolojisi degisikliklerine neden oldugu sonucuna varildi.

Anahtar kelimeler: Damar Fizyopatolojisi, Enflamasyon, Migren, Oksidatif Stres

Abstract

Background: We compared oxidative stress, vascular pathophysiology, and inflammation markers of migraine patients with
healthy volunteers.

Materials and Methods: Blood and urine samples were obtained from 27 healthy individuals and 27 patients with a diagnosis
of migraine who applied to Neurology Outpatient Clinics of Umraniye Research and Training Hospital. Participants were aged
between 18 — 49 years. Patients had their diagnosis established prior to the study, and the volunteers in the control group had
no systemic disease or relevant disorders. Urine samples were tested for malondialdehyde while erythrocytes were investigated
for glutathione, glutathione related enzymes, superoxide dismutase, catalase, malondialdehyde, and protein carbonyls. Plasma
samples were analyzed for malondialdehyde, bilirubin, uric acid, and albumin as oxidative stress parameters. Thrombocyte
count and fibrinogen levels were measured for vascular physiopathology, and interleukin (IL)1B, IL6, IL10, tumor necrosis factor
(TNF)a, CRP, and ferritin were used as inflammation markers.

Results: In addition to glutathione and glutathione-related enzymes, superoxide dismutase and catalase values were found to
be statistically significantly lower (p<0.001) in the patient group. Albumin levels were similar in both groups, whereas uric acid
and bilirubin levels were significantly higher (p<0.001) in the patient group. Similarly, protein carbonyls, which are oxidative
damage markers, as well as urine, plasma, and erythrocyte malondialdehyde levels were significantly higher (p<0.001) in the
patient group. Thrombocyte count and fibrinogen levels, both of which are vascular physiopathology markers, were found to
increase in the patient group (p<0.001). The participants in the patient group had significantly higher (p<0.001) levels of IL1pB,
IL6, IL10, and TNFa as inflammation markers, on the other hand, CRP and ferritin levels were lower.

Conclusions: Considering oxidative stress, vascular physiopathology, and inflammation markers as a whole, we suggest that
patients with migraine had increased oxidative stress due to suppressed and decreased levels of antioxidants and consequently
had inflammatory and vascular changes.

Key Words: Vascular Physiopathology, Inflammation, Migraine, Oxidative Stress
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Giris

Uluslararasi Bas Agrisi Dernegi (IHS) nin yapmis oldugu si-
niflandirmaya gore birincil bas agrilari arasinda gosterilen
migren, genel olarak, nérojenik enflamasyon, kraniyal kan
damarlarinin kontraktil disfonksiyonlari ve serebral kor-
teksden baslayip yayihm gosteren depresyon mekanizma-
larinin rol oynadig, gastrointestinal ve/veya otonomik ra-
hatsizliklarin eslik ettigi epizodik bir bas agrisi ile karakte-
rize olan yaygin bir kronik hastaliktir (1). Diinya Saglik Or-
gltli’ne gore, migren tipi bas agrisi erkeklerde en ¢cok go-
rilen ilk 10 hastalik icindeyken, kadinlarda en sik gorilen
ilk bes hastalik arasinda yer almaktadir (2). Cesitli calisma-
larda migren patogenezinden néroenflamatuvar durum-
lar, sitokinler, bazi néropeptitler ve vazomotor degisiklik-
ler sorumlu tutulmustur (3).

Ote yandan, reaktif oksijen tiirlerinin tretimi ile antioksi-
dan savunma mekanizmalari arasindaki dengesizlik nede-
niyle ortaya ¢ikan oksidatif stres, migren dahil gesitli bas
agrisi bozukluklarinda rol oynamaktadir (4). Artmis oksi-
datif stres DNA ile lipitler, karbohidratlar ve proteinlerde
oksidatif hasara neden olabilir (5). Migrenin artmis oksi-
datif stresle iligkili olabilecegine dair kanitlar vardir. Bu-
nunla birlikte, oksidatif stresin migren patofizyolojisi Gize-
rindeki etkisi, mevcut galismalarin sayisi sinirh oldugun-
dan ve veriler kismen geliskili oldugundan hala net degil-
dir (6).

Son yillarda migren patogeneziyle ilgili ¢cesitli teoriler 6ne
surdlmistir. Bunlarin basinda vaskiiler teori ve migren
agrisi asirt duyarhhgr yer almaktadir. Migren, norojenik
enflamasyona bagli vazodilatasyon ve kan-beyin bariyeri
gecirgenligi ile iligkilidir. Migrendeki patofizyolojik meka-
nizmalardan birinin asiri nitrik oksit Gretimi oldugu bilin-
mektedir (7). Ayrica migren artik birincil nérovaskiler bir
hastalik olarak kabul edilmektedir. Klinik olarak etkilenen
bolgeye karsilik gelen korteksteki serebral kan akisinin gé-
receli olarak azalmasiyla tetiklenir ve ardindan gelisen re-
aktif hiperemi, steril enflamasyon ve agri yollarinin asiri
duyarlilasmasinin yani sira trombosit sayisindaki artis, fib-
rinojen ve fibrinojen reseptorlerindeki anormalliklerle de
iliskilidir (8).

Migren arastirmalarinin bir baska odagi enflamasyonun
olasi roladir. Migrendeki kronikligin altinda yatan meka-
nizmalar tam ¢6zlilmemesine ragmen, artmis enflamasyo-
nun patogenezi etkiledigi varsayilmaktadir (9). Kronik
migrene yol acan migren sikhgindaki artisin, trigeminovas-
kiler sistemin néronlarinda ve glial hiicrelerde protein ki-
nazlarin aktivasyonu yoluyla sitokinlerin artan ekspresyo-
nunu gerektiren norojenik néroenflamasyonu kapsadigi
ileri sirilmektedir (3).

Calismamizda migren patofizyolojisini etkileyen bu kadar
¢ok mekanizmayi bir arada ele alarak, enflamasyon, oksi-
datif stres ve damar fizyopatolojisinin etiyolojideki roliinii
aydinlatmak istedik. Bu amagla migren hastalarinda ve
ayni demografik ozellikteki saghkl kisilerde malondialde-
hit, protein karbonilleri, siperoksit dismutaz, katalaz, glu
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tatyon, glutatyon peroksidaz, glutatyon S-transferaz, bili-
rubin, drik asit ve alblimin gibi oksidatif stres belirtegleri
ile damar fizyopatolojisi parametrelerinden trombosit ve
fibrinojen ve enflamasyon parametrelerinden IL1B, IL6,
IL10, TNFa, CRP ve ferritin diizeyleri incelendi.

Materyal ve Metod

Calismamiza Haziran 2012 - Mayis 2013 tarihleri arasinda
Saglik Bilimleri Universitesi Umraniye Egitim ve Arastirma
Hastanesi Noroloji Poliklinigi’'nde migren tanisi konmus
18-49 yas arasi hastalar ile ayni demografik 6zelliklere sa-
hip saghkli gondlliler dahil edildi. Her gruptaki gonilli sa-
yisi, glutatyon diizeyleri baz alinarak yapilan gii¢ analizi ile
a=0.05 anlamlilik diizeyinde %80 gli¢ elde edecek sekilde
en az 25 kisi olacak sekilde hesaplanmistir. Toplamda ¢a-
lismaya her bir grup icin 25 kadin 2 erkek dahil edilmistir.
Calisma icin gerekli etik kurul onayi Marmara Universitesi
Tip Fakdiltesi Girisimsel Olmayan Klinik Arastirmalar Ku-
rulu’ndan B.30.2.MAR.0.01.02/AEK/167 numarali kararla
alinmistir. Her grubu olusturan bireyler ile projenin amaci
ve kapsamini agiklayici bilgilendirme gérismesi yapilip,
aydinlatilmis onam belgesi alinmistir. Calismaya dahil edi-
len tim hastalar ve saglikli gonilliler igin yas, cinsiyet,
meslek, yandas hastaliklar, sigara igme durumlari, al-
makta olduklari tedaviler gibi bilgileri iceren olgu kayit
formu doldurularak kaydedilmistir. Hem hasta hem de
saglikl kontrol grubunda hipertansiyon, bdbrek fonksiyon
bozuklugu, diyabet, kronik kalp hastaliklari, kollajen doku
hastaliklari, endokrinolojik ve romatolojik hastaliklari
olanlar ile enfeksiyonu olanlar, gebelik ve emzirme done-
minde olanlar ve baska kronik norolojik hastaliklari olan-
lar calismadan gikarilmistir.

Ornek hazirlama

Calismaya dahil edilen hasta ve saghkli gondllilerden ok-
sidatif stres, enflamasyon ve damar fizyopatolojisi biyobe-
lirteglerinin 6lglimi igin sabah 07:00 ile 11:00 arasinda
kan ve idrar 6rnekleri alinmistir. Alinan kan 6rnekleri lit-
yum heparinli tiipe alinip 3000 g'de 10 dakika santrifj
edildikten sonra plazmalari ayrilmistir. Kalan eritrosit pel-
leti izotonik tuzlu su ile yikanip B-merkaptoetanol ile mu-
amele edilmis, hemoglobin konsantrasyonu ol¢iildikten
sonra eritrosit hemolizati hazirlanmistir (10). Alinan idrar
ornekleri soguk zincirde tutulmus, 24 saat icinde calisil-
mistir.

Oksidatif stres biyobelirtegleri

Oksidatif stres biyobelirteglerinden eritrosit glutatyon
(GSH) diizeyleri Mannervik ve Guthenberg’in (11), glutat-
yon rediiktaz (GR) aktivitesi Beutler’in (10), glutatyon pe-
roksidaz (GPx) aktivitesi Beutler’in (10), glutatyon S-trans-
feraz aktivitesi Habig, Pabst ve Jakoby’'nin (12), katalaz
(CAT) aktivitesi Beutler’in (10), stiperoksit dismutaz (SOD)
aktivitesi Sun, Oberley ve Li'nin (13), malondialdehit
(MDA) duzeyleri Stocks, Modell ve Dormandy’nin (13)
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yontemlerine gore hazirlanan protokole uygun olarak 6l-
clilmistir. Plazma protein karbonil diizeyleri Levine ve ar-
kadaslarinin  (14), plazma malondialdehit dlzeyleri
Ohkawa, Ohishi ve Yagi'nin (15), idrar malodialdehit di-
zeyleri Hua ve Akihiko'nun (16) protokollerine gore 6lgil-
mistdr. Plazma alblimin, total bilirubin ve Grik asit diizey-
leri Beckman Coulter (AU480) biyokimya otoanalizériinde
OlciImistir.

Damar fizyopatoloji biyobelirtegleri

Damar fizyopatolojisi biyobelirteclerinden plazma fibrino-
jen dizeyleri tam otomatik koagilasyon analiz cihazinda
(Amax 200), tam kan trombosit diizeyleri ise hemogram
cihazinda (Abbott CellDyn Ruby) olctilmustir.

Enflamasyon biyobelirtecleri

Plazma interlokin 1 beta (IL1B; Lot: ab100562, Abcam,
ABD), interlokin 6 (IL6; Lot: ab100573, Abcam, ABD), in-
terlékin 10 (IL10; Lot: ab46034, Abcam, ABD), timor nek-
roz faktor alfa (TNFa; Lot: ab181421, Abcam, ABD) dlizey-
leri ticari ELISA kitleri ile fotometrik olarak, plazma ferritin
ve C reaktif protein (CRP) diizeyleri ise biyokimya otoana-
lizor (Abbott Architech ¢i16200) ile 6lgulmustir (17).

istatistiksel analiz

Elde edilen veriler “SPSS (Statistical Program for Social Sci-
ences) for Windows 17.0” istatistik paket programiyla
analiz edildi. istatistiksel analiz 8ncesinde her gruptaki ve-
rilerin normal dagihp dagiimadigini degerlendirmek igin
Kolmogrov Smirnov testi yapildi. Her 2 gruptaki tim de-
giskenlerin dagilimi normal oldugundan, gruplar arasin-
daki karsilastirmalarda “bagimsiz gruplarin ortalama kar-
stlastirmasi, t-testi” kullanilmis, anlamlilik diizeyi 0.05 ola-
rak alinmistir.

Bulgular

Calisma gruplarinin demografik 6zelliklerine bakildiginda,
hasta ve kontrol gruplari arasinda cinsiyet (25K-2E; 25K-
2E) ve ortalama yas (38.11 + 8.39; 37.85 *+ 7.97) agisindan
anlamli bir farklihk gézlenmedi.

Migren tanisi konmus hastalar ile saglikh kontrol grubun-
dan elde edilen oksidatif stres biyobelirtegleri sonuglari
Tablo 1’de damar fizyopatolojisi biyobelirtegleri sonuglari
Tablo 2‘de ve enflamasyon biyobelirtegleri sonuglari
Tablo 3’de verilmistir.

Antioksidanlardan glutatyon, glutatyon S-transferaz, glu-
tatyon peroksidaz, glutatyon rediiktaz, siiperoksit dismu-
taz ve katalaz aktivitesi hasta grubunda saglkli gruba gore
istatistiksel olarak anlamh diistk (p<0,001) bulunmustur.
Her iki grupta alblimin ve Urik asit dlzeyleri arasinda ista-
tistiksel olarak anlamli fark bulunamamistir. Oksidatif ha-
sar biyobelirteclerinden protein karbonilleri, plazma ma-
lodialdehit, eritrosit malondialdehit ve idrar malondialde-
hit duizeyleri hasta grubunda saglikli gruba gore istatistik-
sel olarak anlamli ylksek (p<0,001 bulunmustur).
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Tablo 1. Migren tanisi konmus hastalar ile saglkli kontrol grubunda
oksidatif stres biyobelirtegleri

ERITROSIT ANTIOKSiDANLARI

KONTROL HASTA

Ort+SS Ort+SS P
?L‘:;itl}:';_lb ) 6,84 % 0,39 4,75+0,44 0,0001
Glutatyon S-
Transferaz 47,59 + 6,52 22,80+5,03 0,0001
(nmol iiriin/mL)
Glutatyon
Peroksidaz 153,07 £ 10,53 42,93 +10,48 0,0001
(U/g Hb)
Glutatyon
Rediiktaz 6,43 + 1,37 2,81+0,98 0,0001
(U/g Hb)
Superoksit 2016,98 + 117237+
Dismutaz 48094 186,92 0,0001
(U/g Hb) ’ !
Katalaz
(U/g Hb) 827,26 £113,30 308,11+51,34 0,0001
PLAZMA ANTIOKSIiDANLARI
‘2';:5"" 4,18 40,42 4,15 +0,30 0,766
z;': /ﬁf 3,5340,85 4,24+0,79 0,0003
T(‘;:Z'/:l')"”b'" 0,31+0,10 0,49 40,19 0,0001
OKSIDATIF HASAR
Protein
Karbonilleri 67,42 £8,18 112,89+7,68  0,0001
(nmol/mg protein)
Plazma
Malondialdehit 0,19 + 0,09 0,69 +0,15 0,0001
(nmol/mL)
Eritrosit
Malondialdehit 178,97 +46,55 328,08 +42,05 0,0001
(nmol MDA/g Hb)
idrar
Malondialdehit 0,20 + 0,06 1,72+0,28 0,0001
(nmol/mL)

Tablo 2. Migren tanisi konmus hastalar ile saglikli kontrol grubunda
damar fizyopatolojisi biyobelirtegleri

DAMAR FiZYOPATOLOJiSi BiYOBELIRTEGLERI

KONTROL HASTA

ort+ss ort+ss P
Fibrinojen

233,59 + 8,86 305,30 + 33,02 0,0001
(mg/dL)
Trombosit

186,52 + 8,65 274,37 £ 29,07 0,0001
(K/uL)

Damar fizyopatolojisi biyobelirteglerinden fibrinojen ve
trombosit dizeyleri hasta grubunda kontrol grubuna gore
istatistiksel olarak anlamli yliksek (p<0,001) bulunmustur.
Enflamasyon biyobelirteglerinden IL1{3, IL6, IL10, TNFa,
CRP ve ferritin diizeyleri hasta grubunda kontrol grubuna
kiyasla istatistiksel olarak anlamli derecede yliksek
(p<0,001) bulunmustur.
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Tablo 3. Migren tanisi konmus hastalar ile saglkli kontrol grubunda
enflamasyon biyobelirtegleri

ENFLAMASYON BiYOBELIRTEGLERi

KONTROL HASTA

ort+Sss Ort+Sss P
L1 15,28 £2,55 19,35 + 3,90 0,0001
(pg/mL)
IL6

4,69 +1,03 18,58 + 3,00 0,0001
(pg/mL)
iL10

24,29+3,17 29,89 + 4,02 0,0001
(pg/mL)
TNFa 87,11 +8,01 186,15+12,81  0,0001
(pg/mL)
CRP 0,77 +0,03 0,22 +0,07 0,0001
(ma/dl) ,77 0, ,22£0, ,
Ferritin 82,30 +7,70 25,60 + 3,74 0,0001
(ng/mL)

Tartisma

Migren, kortikal uyarilabilirlik, néroenflamasyon ve vas-
kiler duvar disfonksiyonundaki degisikliklerin patofizyo-
lojisine katkida bulundugu yaygin bir hastaliktir. Tahmini
migren prevalansi, nifusun %12 ile %16’si arasindadir ve
kadinlarda erkeklerden daha ylksektir (18). Migren pato-
fizyolojisi ile ilgili cok sayida galisma olmasina ragmen,
migrenin altinda yatan rahatsizliklarin molekiler meka-
nizmasi hala tam olarak bilinmemektedir (17).

Mevcut teoriler, reaktif oksijen tirlerinin tGretim ve yikim
dengesindeki bozukluklar sonucu ortaya ¢ikan oksidatif
strese bliyik 6nem vermektedir. Serbest radikallerin ne-
den oldugu oksidatif stres ve oksidatif hasarin kanser, kar-
diyovaskiler hastaliklar, diyabet, nérodejeneratif hasta-
liklar gibi bircok patofizyolojik stirecin erken evrelerinde
onemli rol oynadigi bilinmektedir. Elde edilen sonuglar ok-
sidatif stresin migren patolojisinde 6nemli bir rol oynadi-
gini ve duzeyi disen antioksidanlarin da etkisinin oldu-
gunu ortaya koymustur. Oksidanlar fazla miktarda tretil-
diginde ya da bu molekillerin regiilasyonunda rol alan an-
tioksidan mekanizmalarda fonksiyon kaybi oldugunda ok-
sidatif stres meydana gelmektedir. Oksidatif stresin DNA,
membran lipitleri, enzimler ve yapisal proteinler gibi biyo-
molekullerin oksidasyonu yoluyla hiicrelerdeki onarim ka-
pasitelerinin asilmasi ve zarar gérmesi ile karakterize bir
durum oldugu bilinmekle birlikte, bu durumun migren de
olmak tizere birgok hastaligin gelisiminde rol oynadigi di-
sunulmektedir (19). Oksidanlar, bazi antioksidan enzimler
ile enzimatik olmayan antioksidanlar tarafindan etkisiz
hale getirilmektedir. Antioksidan enzimlerin baslica o6r-
nekleri, siperoksit dismutaz, katalaz, glutatyon peroksi-
daz ve peroksiredoksinlerdir. Enzimatik olmayan antioksi-
danlarin baslicalari, her ikisi de endojen olarak lretilen
glutatyon ve ubikinon (koenzim Q10) ile sadece diyetle ali-
nan askorbik asit, a-tokoferol ve beta karotendir. Bunlar-
dan glutatyon hicrelerde enzimatik olmayan ana antiok-
sidan olarak 6n plana ¢gikmaktadir (20). Glutatyon genel
olarak tiyol (R-SH) iceren proteinleri oksidasyondan korur

Migrende Oksidatif Stres, Damar Fizyopatolojisi ve Enflamasyonun Rolii

ve hicrelerde glutatyon rediiktaz enzimi tarafindan reje-
nere edilir. Yapilan ¢alismada, oksidatif stresin migren pa-
togenezinde 6nemli rol oynadigina inaniimaktadir (21).
Gyanesh ve arkadaslarinin oksidatif stres belirteglerinin
migrendeki roli ve tedavinin etkisi konulu arastirmala-
rinda, migren hastalarinda glutatyon ve glutatyon S-trans-
feraz seviyelerinin 6nemli 6lglide azaldig gozlenmistir
(22). Oksidatif stres uzun donemde migren olusumuna ze-
min hazirlayan 6nemli bir faktér olabilir. Calismamizda
migren hastalarinin antioksidan duzeyleri saghkl kontrol-
lere kiyasla anlamli derecede disiik, oksidatif hasar para-
metreleri ise anlamli derecede yiiksek bulunmustur. Ben-
zer sekilde oksidatif hasar belirtegleri olan protein karbo-
nilleri ile plazma, eritrosit ve idrar malondialdehit diizey-
leri hasta grubunda anlamli yliksek bulunmustur. Manye-
tik rezonans dlglimlerinde gorilen ylksek yogunluklu be-
yaz cevher veya ailede migren 6ykisi olan bazi migren
hastalarinda serumda azalmis katalaz aktivitesinin hidro-
jen peroksit detoksifikasyonunda sorunlar cikarabilecegi
ileri strGlmastir (23). Bununla birlikte, migrenli hasta-
larda eritrositlerde ve trombositlerde daha disiik stpe-
roksit dismutaz aktivitesi bulunmus, eritrositlerde glutat-
yon peroksidaz seviyeleri ve serumda oksitlenmemis tiyol
konsantrasyonlari ile toplam antioksidan kapasitede
azalma oldugu da rapor edilmistir (24). Bitiin bunlardan
oksidan mekanizmalarin beyinde endojen olarak isledigi
anlasilmaktadir. Cesitli migren tetikleyicilerinin (dehidras-
yon, asiri isik, ses veya koku yogunlugu, hipoglisemi, uy-
kusuzluk vb.) ortak noktalarindan birinin oksidatif stresi
artirma kapasiteleri oldugu distnitlmektedir. Bu di-
stince, artmis oksidatif veya nitrozatif stres ve/veya azal-
mis antioksidan kapasite belirteglerinin gozlendigi calis-
malarla desteklenmektedir. Bununla birlikte migrende ok-
sidatif stres ve/veya antioksidan kapasite ile ilgili olarak
yapilan ¢alismada en az bir biyobelirtecin anormal seviye-
lerde oldugu gdsterilmistir (22). incelenen tiim biyobelir-
tegler arasinda migren hastalarinda 6zellikle sliperoksit
dismutaz aktivitesi siirekli olarak azalmis gibi gérinmek-
tedir ki bu da bizim sonuglarimizla paralellik gostermekte-
dir (7). Diger belirtegler icin gozlenen farkliliklar ve tutar-
siz sonuglar, metodoloji farkliliklari, hasta secim kriterleri
ve migren dongisu ile ilgili varyasyonlardan kaynaklana-
bilir.

Ote yandan, vaskiiler enflamasyonun, akut migren siireci-
nin édnemli bir pargasi oldugu varsayilmaktadir (25). Mig-
renin damar fizyopatolojisi ile ilgili calismalardan elde edi-
len son bilgiler, bu durumun birincil bir nérovaskdler bo-
zukluk olarak degerlendirilmesi gerektigini gostermekte-
dir. Patogenez serebral kan akisinda goreceli bir azalmaiile
surdirdlir, bunu daha sonra reaktif hiperemi, steril ilti-
haplanma ve agri yollarinin asiri duyarhhg takip eder.
Migrenin en temel karakterize 6zelligi zonklayici tipte bas
agnsidir. Bunun da genellikle trigeminovaskiiler yolak tize-
rindeki agri sinyallerinden kaynaklandigi diisiintilmektedir
(26). Hastalarin % 30’unda olusan auranin da eslik ettigi
migren tipinin, 6zellikle iskemik inme icin bir risk faktora
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oldugu distnilmektedir. Bu iliskinin altinda yatan muh-
temel sebepler vardir. Ozellikle kadin hastalarda, preme-
nopoz dénemlerinde herhangi bir kardiyovaskdler risk bu-
lunmamasina ragmen inme gorilme riski erkeklere naza-
ran daha fazladir. Bu bulgu aterosklerozun migren ile ilis-
kili olmadigini 6ne siiren ¢alismalar ile 6rtlismekte ve mig-
ren-inme iliskisinde aterosklerozun 6n planda olmadigi
savini giclendirmektedir (27). Genel populasyondaki in-
menin aksine, migrenle iliskili inme ¢alismalarinin meta
analizi, bu durumun en yaygin olarak genclerde, 6zellikle
kadinlarda ve hatta yas yelpazesi genelinde, diisiik vaski-
ler risk profiline sahip kisilerde daha yaygin oldugunu gos-
termektedir (28). Bu bulgular, migrenle iliskili inmelerin
dogasi geregi aterosklerotik olmadigini gostermektedir.
Aterosklerozun fonksiyonel ve yapisal 6zelliklerinin mig-
rende daha yaygin olmadigini gosteren calismalar mev-
cuttur (27). Trombositler, kanin esas olarak hemostazda
yer alan hiicresel elementleridir. Trombosit fonksiyonlari,
adhezyon, agregasyon ve vaskiler ton modifikasyonla-
rinda rol alan gesitli faktorlerin salgilanmasini, trombus
olusumunu ve son olarak plazmadan serotonin ve amino
asitlerin alimini igerir (29). Calismamizda damar fizyopa-
tolojisi parametrelerinin hasta grubundaki diizeyleri kont-
rol grubuna gore anlaml yiiksek bulunmustur. Migren-
deki sistemik enflamasyon, damar fizyopatolojisinin ve
oksidatif stresin kolaylastirici faktori olabilir. Ancak bu
parametreler sadece migren olusumunu, migren atagi sid-
detini, atak sayisini ve migren komplikasyonlarinin olusu-
munu etkiliyor olabilir. Trombositlerin migren patogene-
zindeki rolii yapilan galismalarla giderek aydinlatiimakta-
dir. Metodolojilerde ve kullanilan gereglerdeki farkliliklar-
dan dolayl trombosit-migren calismalarindan alinan so-
nuglar cesitlilik géstermektedir. Bizim sonuglarimizla pa-
ralel bir sekilde, bir kisim c¢alismalar migren ataginda
trombosit aktivasyonunun arttigini rapor etmis (30), diger
calismalarda ise ataklar sirasinda trombosit aktivasyonu-
nun azaldigi bildirilmistir (31). Oral kontraseptiflerin kulla-
niminin da migren hastasi kadinlarda inme riskini artir-
masi hiperkoagtilasyonun dnemli bir rol oynayabilecegini
disundirmektedir (32). Hiperkoagiilasyon-migren tan-
demi migrenin hem tetikleyicisi hem de sonucu olabilen
stres durumu ile iliskilendirilmistir. Stresin bagisiklik, kar-
diyovaskiler, endokrin ve otonom sistem (izerinde etkileri
bulunmaktadir. Akut stresin prokoagilan molekillerin
(fibrinojen, faktor Xll, faktor VIl vb.) seviyesini fibrinoliz-
deki miktarlardan daha fazla artirdigi gozlenmistir (33).
Kronik streste hiperkoagiilasyonu tetikleyebilmektedir.
Derin ven trombozu olusturulan sican modellerinde ma-
ruz kalinan kronik stresin kanda trombosit agregasyonunu
ve oksidatif stres biyobelirteglerini artirdigi bildirilmistir
(34). Fibrinojen bir plazma glikoproteini ve fibrin 6ncili
olup trombosit agregasyonunda, lokosit-endotel hiicre
iliskisinde endotel hasarinda ve plazma viskozitesinde rol
oynamaktadir. Fibrinojenin migrendeki roliinii inceleyen
¢alismalar sinirhdir. Yalnizca bir ¢calismada migren ile ilis-
kili fibrinojen artisi gérilmedigi rapor edilmis (35), diger
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¢alismalarda bizim sonuglarimizla paralel bir sekilde mig-
renli kadinlarda kontrolll oral kontraseptif kullanimindan
sonra bile fibrinojen seviyesinin arttigi bildirilmistir (36).

Migren galismalarinin bir diger odak noktasi enflamasyo-
nun olasi rollidiir. Genellikle kemirgenler ile yapilan ¢alis-
malar Ozellikle nérojenik enflamasyonun migren patofiz-
yolojisindeki énemini vurgulamistir. Bununla birlikte akut
migren ataklarinda enflamasyonun roliiniin ¢ok fazla ol-
madigi da ortaya gikarmistir. Bu baglamda P maddesi re-
septor antagonistlerinin efikasi eksikligi 6ne ¢ikmaktadir
(37, 38). Agri olusmasinda immiin sistem énemli bir rol oy-
namaktadir. TNFa, IL1, IL6, NGF (n6ron blylme faktori)
ve prostaglandin E2 (PGE2)'nin agri olusumu mekanizma-
sinda etkileri vardir. Bu enflamatuvar maddelerin agri ve
hiperaljezi olusturduklari gésterilmistir. Proenflamatuvar
sitokinlerin (IL1B, TNFa) ve antienflamatuvar sitokinlerin
(IL2, 1L4, 1L10, IL13) trigeminal sinir sensitizasyonunda ve
agri esiginin diizenlenmesinde énemli rollere sahip olduk-
lari bildirilmistir (39). Perini ve arkadaslarinin migrende si-
tokinlerin rolind aydinlatma amaciyla yaptigi bu cals-
mada, migrenlilerde atak ve ataklar arasi dénemde plaz-
mada proenflamatuvar (IL1B, TNFa) ve antienflamatuvar
sitokinler (IL2, IL4, IL10, IL13) igin ayri ayri paneller olustu-
rulmak suretiyle olgimler yapilmistir. Aurali ve aurasiz
migrenli hastalar arasinda farkl sonuclar bulunmus ancak
IL6, IL4, IL2 seviyelerinde aurali ve aurasiz olgularda fark
bulunamamistir. Calismamizda ise hasta grubundaki IL6
ve IL10 dizeyleri kontrol grubuna goére anlamli derecede
yuksek bulunmustur. Perini’'nin g¢alismasinda da IL10,
TNFa ve IL1B diizeyleri atak esnasinda ataklar arasi evreye
gore yiksek bulunmustur. Fidan ve arkadaslari (40) TNFa
ve IL1 dizeylerinde migrenliler ve saghkli kontrol grubu
arasinda 6nemli bir fark bildirmemisler, buna karsin bizim
yaptigimiz calismada hasta grubunun TNFa ve IL1B dizey-
leri kontrol grubuna gére hem yiiksek hem de istatistiksel
acidan anlamh bulunmustur. Calismalar arasinda farklilik-
larin fazla olmasi sitokinlerin hormonal durumdan etkilen-
mesinden ya da sitokin salinimlarinin ditirnal ritm goster-
mesinden kaynaklanabilir. TNFa, IL1B, IL6 gibi ana sitokin-
ler migren patofizyolojisi ile iliskilendirilmis olup bu pato-
loji ile seviyeleri degisebilmektedir (41). Yapilan galisma-
larda plazma, kan veya idrar TNFa seviyeleri migren has-
talarinda atak sirasinda ve ataklar arasi ddonemde degisim-
ler gbstermis, bu da hastalarda enflamasyonun varhigini
diistindiirmistir (38). insanda serumda artan TNFa sevi-
yeleri, atak doneminde degilken bile TNFa’nin migrendeki
patojenik roliini desteklemektedir (42). Bir baska aras-
tirma migren ataklari sirasinda serumda artan IL1B, IL6 VE
TNFa seviyeleri oldugunu gdéstermis, atak sirasinda jugu-
lar vende IL6 ve TNFa’nin arttigi da bildirilmistir (43). Mig-
ren ataklari sirasinda basta TNFa olmak Gzere sitokin se-
viyelerinde degisimlerin meydana geldigi gosterilmis ol-
masina ragmen bu durumun migren patofizyolojisi ile
olan iliskisi halen tartismalidir. Migrenin sik gorilen, yip-
ratici ve uzun yillar siiren bir hastalik oldugu g6z 6nline
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alindiginda, enflamasyonun uzun dénemde hastaligin pa-
tolojisinde gozle gorilen bir iz birakmasi beklenir, fakat
calismalarda boyle bir bulguya rastlanamamistir (44).
Migren patogenezinin aydinlatiimasi i¢in ¢ok sayida ¢a-
lisma yapilmis olmasina ragmen kullanilabilecek olasi bi-
yobelirtecler ayni hastalarda degerlendirilip kapsamli bir
sekilde incelenmemistir. Bulgularimiza gore hastalarda
antioksidan kapasitenin azalmasi oksidatif stresi indiikle-
mekte, artmis oksidatif stres vicuttaki enflamasyon ve
koagiilasyon sireglerini etkilemektedir. Sonug olarak, ¢a-
lismamizdan elde edilen bulgular migrene zemin hazirla-
yan faktoérlerin belirlenmesinde ve mevcut tedavi proto-
kollerinin gelistirilmesinde yol g6sterici olabilir.
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uygulanan endovaskiler tedavi deneyimlerimizi paylasmayi amagladik.

Materyal ve Metod: Ocak 2015 ve Kasim 2018 tarihleri arasinda Aii tanisi ile bagvuran ve endovaskiiler E-mail: ozcankocaturk@gmail.com
tedavi alan ardisik ilk 100 hasta galismaya dahil edildi. Tim hastalarin klinik ve demografik 6zellikleri ile
endovaskdler islem 6zelliklerini kaydettik.

Bulgular: Calismaya dahil edilen 100 hastanin 49’u kadin, 51’i erkekti ve yas ortancasi 65 (55-74) idi.

Received / Gelis Tarihi: 30.09.2020

Hastalarin %74’(inde hipertansiyon, %25’inde hiperlipidemi, %38’inde diyabetes mellitus, %26’sinde atrial Accepted / Kabul Tarihi: 07.02.2021
fibrilasyon, %36’sinda koroner arter hastaligi ve %39’unda sigara kullanimi mevcuttu. Hastalarin tedavi
dncesi National Institutes of Health Stroke Scale (NIHSS) skoru 15,5 (13-19) idi. Ug aylik takipte 31 hasta DOI: 10.35440/hutfd.803058

kaybedildi ve mortalite orani %31 olarak hesaplandi. Ugiincii ay sonunda %40 hastada iyi sonug
gozlemlendi (modifiye Rankin skalasi skoru 0-2). Etkili rekanalizasyon oranimizin (Thrombolysis in Cerebral
Infarction [TICI2b-3]) %75 oldugu goruldu.

Sonug: Biiyiik arter tikanikhig diisiiniilen Aii hastalarinin endovaskiiler tedavi imkanlarinin oldugu
merkezlere sevki en erken dénemde saglanmalidir. Endovaskiiler tedavi deneyimi artikga daha iyi sonuglar
elde edilebilir.

Anahtar kelimeler: Akut iskemik inme, Endovaskiiler tedavi, Mortalite
Abstract

Background: Stroke account for 15% of all deaths in Turkey. In acute ischemic stroke (AIS), neuronal
damage continues every minute until the occluded vessel is not opened. Currently, the most important
treatment of AIS is the rapid and effective opening of the occluded vessel. In this study, we aimed to share
our experience of endovascular treatment of AIS patients in our center.

Materials and Methods: Between January 2015 - November 2018, the first 100 consecutive patients who
presented with the diagnosis of AIS and received endovascular treatment were included in this study. We
recorded the clinical and demographic characteristics and endovascular procedure characteristics of all
patients.

Results: Of the 100 patients included in the study, 49 were female and 51 were male, and the median age
was 65 (55-74). Hypertension was present in 74%, hyperlipidemia in 25%, diabetes mellitus in 38%, atrial
fibrillation in 26%, coronary artery disease in 36%, and smoking in 39% patients. The Median NIHSS score
was 15.5 (13-19) prior to treatment. At the 3-month follow-up, 31 patients died and the mortality rate
was calculated as 31%. At the end of the 3-month, good outcome was observed in 40% of patients
(modified Rankin scale score 0-2). Our effective recanalization rate (Thrombolysis in Cerebral Infarction
[TICI2b-3]) was found to be 75%.

Conclusions: AlS patients with suspected large artery occlusion should be transferred to centers where
endovascular treatment is available, as soon as possible. Better results can be achieved as experience of
endovascular treatment in centers increases.

Key Words: Acute ischemic stroke, Endovascular stroke treatment, Mortality
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Giris

inme, ciddi bir 6liim ve 8ziirliiliik nedenidir. Diinyada her
yil 17 milyonun lizerinde hasta inme gecirmekte ve 6 mi-
lyon kisi inme nedeniyle hayatini kaybetmektedir (1). Ti-
rkive de her yil yaklasi 132.000 kisi bu hastaliga ya-
kalanmaktadir (2). inme en sik (%87) beyin damarlarinin
tikanmasi seklinde olusur. Tikali beyin damarinin tekrar
acllmasi ile serebral kan akiminin zamaninda restora-
syonu, enfarkt olmayan iskemik beyin dokusunun kurtaril-
masi icin en etkili ydntemdir. Akut iskemik inme (Ali)
geciren uygun hastalar igin intravendz alteplaz (rekombi-
nant doku plazminojen aktivatori), semptomlarin basla-
masindan sonra 4.5 saat iginde baslanmasi kosuluyla bi-
rinci basamak tedavidir (3). Intravendz alteplaz tedavisi
etkili ve kolay ulagilabilen bir tedavi olmasina ragmen
Ulkemizde inme semptomlarinin farkindaliginin az olmasi
nedeniyle hastalar acil servise geg basvurduklariigin bu te-
daviden yeterince faydalanamamaktadirlar. Ayrica intra-
venoz alteplaz tedavisinin bir¢ok kontraendikasyonu da
bulunmaktadir (3). Endovaskiiler tedavi secenekleri bu du-
rumlarda 6n plana ¢ikmaktadir.

Mekanik trombektomi, bliylik arter tikanmasi nedeniyle
Ali geciren hastalar icin dnerilmekte ve semptom bagla-
masindan sonra 24 saat iginde uygun hastalar tedavi edile-
bilmektedir (4). Mekanik trombektomi tedavisi, anjiografi
laboratuarinda beyin damarini  tikayan trombusun
mekanik yollar ile uzaklastiriimasina dayanir. Mekanik
trombektomi icin geri-gekilebilen stentler (stent-retriver)
ve/veya kateter aspirasyon cihazlari kullanilabilir. Bazi du-
rumlarda, stent-retriverlar ve aspirasyon teknikleri be-
raber kullanilarak tedavi uygulanabilir.

2015 yilinda yapilan bes biliyik cok merkezli galismanin
dahil edildigi meta analizde (Highly Effective Reperfusion
evaluated in Multiple Endovascular Stroke Trials , HER-
MES) iskemik inme hastalarinda mekanik trombektominin
glivenli ve etkili oldugu bildirilmis ve stantdart intravenoz
fibrinolitik tedaviden Ustiin oldugu ortaya konulmustur
(5). Bu galismalarda bir hastanin fonksiyonel bagimsizligini
kazanmasi icin tedavi edilmesi gereken hasta sayisinin
ortalama 3-7,5 arasinda oldugu bildirilmistir (5).

Biz bu c¢alismada endovaskiiler inme tedavisi uygu-
ladigimiz ilk 100 ardisik hastanin analizini yapip sonuglari
paylasmayi amagladik.

Materyal ve Metod

Merkezimizde tim mekanik trombektomi tedavisi uygu-
lanan iskemik hastalar igin bir veri tabani tutulmaktadir.
Bu veri tabani retrospektif olarak incelendi. Ocak 2015 ile
Aralik 2018 tarihleri arasinda, mekanik trombektomi te-
davisine baslanilan toplam 100 hastanin verisi geriye d6-
nik olarak gozden gegirildi. Bu donemde trombektomi
yapilan tiim hastalar ¢alismaya dahil edildi. Hastalarin de-
mografik 6zellikleri, risk faktorleri ve iskemik inme tedavisi
ile alakali zaman parametreleri (semptom-kapi, kapi-kasik
giris, kasik giris-revaskiilarizasyon zamani) kayit edildi.
Hastalarin inme etiyolojileri ve National Instutute of

Endovaskiiler Akut iskemik inme

Health Stroke Scale (NIHSS) puanlari (0 ve 24 saat sonra)
degerlendirildi. Hastalar isleme alinmadan oOnce beyin
bilgisayarl tomografi (BT) degerlendirildi ve ASPECT (Al-
berta Stroke Program Early CT Score) degerleri hesaplandi.
Modifiye Rankin 0Olgegi (mRS) inme sonrasi  90. Giinde
kayit edildi. Hastalardan veya yakinlarindan tedaviden
once bilgilendirilmis onam alindi. Bu ¢alisma Harran in-
iversitesi yerel etik komitesi tarafindan onaylandi( Evrak
Tarih ve Sayisi: 28/08/2019-E.35556).

Sekil 1-a. Orta serebral arteri tikanan bir olgunun islem éncesi anjiog-
rafik gérinimi

Sekil 1-b. Orta serebral arteri tikanan hastanin endovaskiiler miida-
hale sonrasi basarili rekanalizasyon
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Acil servise inme semptolari ile basvuran veya baska bir
merkezde degerlendirilip endovaskiler tedavi igin
merkezimize goénderilen tim hastalar bilgisayarli tomo-
grafi (BT) (Beyin BT, Boyun-Beyin BT angiografi) veya
Manyetik rezonans gorintileme (MRG) (Beyin MRG,
Boyun-Beyin MRG angiografi) yontemi ile degerlendirildi.
Blyik damar tikanikhg saptanan ve semptom basla-
masindan sonra ilk 8 saat icinde basvurabilen hastalara
endovaskiler tedavi uygulandi. Tedavi sonrasi serebral
hemoraji geciren hastalar siniflandirmak igin European
Cooperative acute stroke study (ECASS-2) kullanildi (6).
islem sonrasi elde edilen revaskiilarizasyon i¢in modified
Thrombolysis in Cerebral Infarction (mTICI) skorlamasi
kullanildi (7). U¢ aylik Modifiye Rankin &lcegi (mRS) skor-
lar hastalar degerlendirilerek veya telefon goriismeleri
yoluyla hesaplandi. Ugiincii ayindaki mRS’si 0-2 olarak
degrelendirilen hastalar iyi sonug¢ almis kabul edilirken,
mRS skoru 3-6 arasi kotli sonug olarak kabul edildi(8-
9).Verileri analiz etmek icin SPSS versiyon 20.0 kullanildi.
Merkezimizde endovaskiiler iskemik inme tedavisi alan bir
hastanin islem oncesi ve sonrasi anjiografisi Sekil-1 de
gosterilmektedir Siirekli veriler median ve interquartil
range (IQR; 25 ve 75) olarak, kategorik veriler ise sayi ve
ylzde olarak ifade edildi.

Bulgular

Calismaya dahil edilen hastalarin ortanca yasi 65 (54-75)
idi. 49 hasta kadin cinsiyetinde, 51 hasta erkek idi. Has-
talarin %74’Gnde hipertansiyon, %25’inde hiperlipidemi,
%38’inde diyabetes mellitus, %26’sinde atrial fibrilasyon,
%36’sinda koroner arter hastaligi ve %39’unda sigara
kullanimi mevcuttu.

inme siddetini belirlemek icin kullandigimiz NIHSS degeri,
hastaneye basvuru aninda 15,5 (13-19) olarak hesaplandi.
ASPECT skoru 7 (6-9) olarak hesaplandi. Hastalarimizin
semptom baslamasindan acil servise gelis slresi (semp-
tom-kapi) 185 (126-309) dakika, acil servisten anjiyografi
Unitesine alinip ponksiyon yapilma siresi (kapi-ponksiyon)
42 (30-62) dakika, ponksiyondan hedef damarin agil-
masina kadar gecen siire ise (Ponksiyon-Revaskiilar-
izasyon) 44 (29-75) dakika olarak hesaplandi. Has-
talarimizin %13’ (i uyanma inmesi olarak degerlendirildi.
Hastalarin %25’i endovaskiler tedavi Oncesi intravenoz
trombolitik tedavi almiglardi (Tablo 1).

Hastalarin angiografik verilerine baktigimiz zaman;
tikanan damar lokalizasyonu %46’sinda orta serebral arter
proksimal kismi (MCA, M1), %7 ‘sinde orta serebral arter
distal kismi (MCA M2), %21’iGnde intrakranial internal ka-
rotid arter (ICA-Intracranial), %20’sinde ekstrakranial in-
ternal karotid arter ve orta serebral arter beraber
tikanikhgi (ICA-Tandem) ve %6 ’sinda da vertebrobaziler
sistemde tikaniklik seklinde bulundu. Endovaskdler islem
esnasinda internal karotid arterdeki antegrad akimi
kesmek icin kullanilan balon kilavuz kulanim oranimiz %20
(20) oldugu goriilmistir. ilk gecis (First pass) rekanaliza-
syon %25 hastada elde edildi. Endovaskiler islem

Endovaskiiler Akut iskemik inme

esnasinda 24 (%24) hastamizda kalici stent implate
edilmistir. Bu kalici stentlerin 18 (%75) tanesi ekstrakrani-
yel internal karotid artere, 4 (%17) tanesi MCA M1 bolge-
sine, 1 (%4) tanesi baziler artere, 1 (%4) taneside
eksrakraniyel vertebral artere konulmustur. Tikali hedef
arteri agmak igin intrakranial yaptigimiz toplam islem
sayimizin ortanca degerinin 2.8 ( 1.3-4) oldugu gorilmastir
(Tablo 2).

Tablo1. Hastalarin bazal demografik ve klinik verileri

Toplam Hasta Sayisi (n) 100
Yas (yil) 65(55-74)
Cinsiyet
Kadin, (%) 49 (49)
Erkek, (%) 51 (51)
inme ciddiyeti, Bazal NIHSS 15,5 (13-19)
Hipertansiyon, (%) 74(74)
Hiperlipidemi, (%) 25(25)
Atrial fibrillasyon, (%) 26(26)
Koroner arter hastaligi, (%) 36(36)
Diyabet, (%) 38(38)
Sigara, (%) 39(39)
Bazal kan glukozu, mg/dl 130(105-170)
ASPECT 7(6-9)
Etiyoloji, (%)
Kardiyoemboli 39(39)
Buyuk damar aterosklerozu 29(29)
Kriptojenik 32(32)

Zaman Parametreleri (dakika)

Semptom-kapi* 185 (126-309)
Kapi-femoral ponksiyon 42 (30-62)
Femoral ponksiyon-revaskiilarizasyon” 44 (29-75)
Uyanma inmesi, (%) 13(13)
intravendz trobolitik, (%) 25(25)
mRS (90. Gunde) ,(%)
0-2 40(40)
3-5 29(29)
6 (mortalite) 31(31)
Anestezi tiird, (%)
Genel 4(4)
Sedasyon 96(96)

*75 Hastada belirlendi, # 87 hastada belirlendi.

ASPECT:Alberta Stroke Program Early CT Score, mTICI: modified Throm-
bolysis in Cerebral Infarction, Semptom-Kapi: Semptom baslama siireli
ile hastane aciline gelene kadar siire, Kapi-Ponksiyon:Hastaneye geldik-
ten sonra anjiografinin baslamaya kadar gegen siire
Ponksiyon-Revaskiilarizasyon: Anjiografi basladiktan sonra damar
ag¢ilana kadar gegen siire

NIHSS: National Institutes of Health Stroke Scale,

mRS: modified Rankin scale

Komplikasyonlarimiza baktigimizda 11 (%11) hastamizda
semptomatik kanama, 3(%3) hastamizda intra-operatif
damar riptird, 2 (%2) hastamizda kan akim gegisini belir-
gin azaltan disseksiyon saptandi. 9(%9) hastamizda islem
basladiginda tamamen normal olan arter sahasina islem
esnasinda emboli (yeni arter alanina embolizasyon)
oldugu goérildi. 90 gin takipte 31(%31) hastamizda mor-
talite saptandi

3 aylik takip sonucunda 40 (%40) hastamizda iyi sonug
(mRS 0-2) elde edilirken, kot sonug (mRS 3-6) 60 (%60)
hastamizda gozlendi.

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2021;18(1):82-87.

DOI: 10.35440/hutfd.803058

84



Kocattirk ve Kocattirk

Tablo 2. Dijital subtraksiyon anjiyografi (DSA) bulgulari ve teknik ézel-
likler

Tikaniklik yeri, (%)
MCA -M1 46(46)
MCA-M2 7(7)
ICA-intrakranial 21(21)
ICA-Tandem 20(20)
Vertebro-Basiler 6(6)
Basarili reperfiizyon (TICI 2b-3), (%) 75(75)
Komlikasyon, (%)
intaoperatif damar ruptiirii 3(3)
Semptomatik kanama 11(11)
Disseksiyon 2(1)
Yeni arter alanina emboli 9(9)
ilk basamak endovaskiiler ydntemi
Stent retriever trombektomi 42(42)
Trombo-aspiration(ADAPT) 40(40)
Primer Kombine yaklagim 18(18)
Balonlu Klavuz kateter kullanimi,n(%) 20(%20)
intrakranial toplam islem sayisi 2.81(1.25-4)
ilk gecis rekanalizasyon n(%) 25(%25)
islem esnasinda kalici stent, n(%) 24(%24)

MCA: Orta serebral arter

ICA : inetrnal karotid arter

Tandem:orta serebral arter ve internal karotid arter beraber tikanikligi
ADAPT: A direct aspiration first-pass technique

Tablo 3. Bu calismanin verileri ile HERMES analizini verilerinin
kiyaslanmasi.

Bu Calisma Hermes Analizi (3)
Trombektomi Kontrol
Grubu Grubu
Hasta sayisi 100 634 653
Yas 65(55-74) 68 (57-77) 68(59-76)
Bazal NIHSS 15,5 (13-19) 17 (14-20) 17(13-21)
ASPECT 7 (6-9) 9 (7-10) 9 (8-10)
intravendz trombo- %25 %83 %87
litik
Semptom 303(235-416)" 285(210-360) Veri yok
baslangindan damar
acilana kadar sure,
dakika
Basarili reperfizyon %75 %71 Veri yok
(TICI 2b-3)
mRS 0-2, 90. glin %40 %46-0 %26°5
Mortalite 31(%31) %153 %18-9

*64 hastada belirlendi

ASPECT:Alberta Stroke Program Early CT Score, mTICI: modified Thrombolysis in
Cerebral Infarction, NIHSS: National Institutes of Health Stroke Scale, mRS: mod-
ified Rankin scale, HERMES: Highly Effective Reperfusion evaluated in Multiple
Endovascular Stroke Trials

Tartisma

Merkezimizde endovaskiler iskemik inme tedavisini
baslatigimiz Ocak 2015 tarihinden sonraki ardisik ilk 100
hastamizin analizini yaptigimizda 90 gilinde iyi sonug
oranimizi (mRS 0-2) %40 olarak bulduk. 2015 yilinda yayin-
lanan ve sonrasinda endovaskiler tedavinin inme klavu-
zlarina girmesini saglayan 5 randomize klinik ¢alismanin
meta analizinde (HERMES) 90. glinde iyi sonug¢ %46 olarak
bildirilmistir (5). Yine bu analizde kontrol grubunda iyi
sonu¢ %26 olarak bildirilmistir. Bizim sonuglarimiz ile
kiyaslandiginda ise girisim yapilan gruba goére disik
cikarken kontrol grubuna gore yiliksek bulunmustur.
Trombektomi vyapilan iskemik inme hastlarinda iyi
sonuglanmayi etkileyen faktorler arasinda yas, inme sid-
deti (Basal NIHSS), ASPECT skoru ve anjiyografik sonug
(mTICI:3) sayilabilir. Bizim ¢alismamiz HERMES analizi ile
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kiyaslandiginda yas ve NIHSS bakimindan hafif disik
olmakla birlikte ASPECT skoru bizim calismamizda daha
dusiktir (Tablo 3). Bu durum goz 6niine alindiginda bizim
hasta populasyonumuzun islem 6ncesi sahip oldugu en-
farkta ugramis doku miktarinin daha fazla oldugu an-
lamina gelebilir. Bizim ¢alismamizda iyi sonucun bir miktar
diisiik olmasinin nedenlerinden biri; calisma populasyonu-
muzun ASPECT skorlarinin diisiik olmasi olabilir.

Ugiincii aydaki mortalite oranimiz %31 olarak bulduk. Her-
mes analizinda girisim yapilan grupta mortalitenin %15
oldugu distnildidgiinde bizim mortalite oranimiz yiiksek-
tir. Bu durum gerek endovaskiiler islemin getirdigi riskler
gerekse de islem sonrasi yogun bakim siregleri ile alakali
olabilir. Ancak Hermes ¢alismasi klinik ¢alhismalarin sonu-
cunu derledigi icin gergek yasam verileri ile her zaman
uyusmayabilir. Trombektomi sonrasi mortaliteyi arastiran
bir calismada gergek yasam verilerinin klinik ¢calismalarda
cikan sonuglara gére daha yiiksek bulunmustur(10).

Bizim ¢alisma grubumuzda islem 6ncesi intravendz tedavi
uygulanmasi %25 oraninda bulunmustur. Bu durum litera-
tir ile kiyaslandiginda belirgin dusiktir (5). Semptom —
kapi siremizin 185 dakika (126-309) oldugu
dusindldiginde intraven6z tedavi oranimizin daha
ylksek olmasi beklenebilir. Bu dusikligin muhtemel
nedeni merkez olarak endovaskiiler tedaviye odaklanildig
icin intravendz tedaviye gereken 6nemin verilememesi
olabilir. Tedavi ekibi, etkinligi daha fazla olan tedavi mo-
dalitesine meyil edebilmektedir. Yapilan g¢alismalarda in-
travendz alteplaz kullaniminin  uygun hasta popu-
lasyonunda faydali oldugu gosterilmistir (11). Ancak 6zel-
likle proksimal biyik damar tikanikliginda faydasi belirgin
derecede azalmaktadir (12). Ayrica endovaskiiler tedavi
olanaklarinin bulundugu bir ortamda intravenoz trombo-
litigin hastaya ek fayda saglaylp saglayamadigi da
siiphelidir (13). intravendz trombolitik tedavi; endovas-
kiler tedaviyi geciktirmesinin yaninda, ulasilmasi kolay
olan proksimal oklizyonu fragmente edip ulasilmasi zor
distal tikanikliklar haline getirdigi icin hastaya zarar verdigi
dusinilmektedir. 2018 yilinda bu konu ile ilgili yayinlanan
bir meta analizde, 6ncesinde trombolitik yapilip yapil-
mamasinin hasta sonuglarini ok etkilemedigi bildirilmistir
(14). Hastanemizde bu konu ile ilgili daha net kanitlar elde
edilene kadar su an igin intravendz tedavi uygulanmasi
desteklenmektedir.

Endovaskiler tedaviler genel anestezi altinda veya
sedasyon anestezisi ile gergeklestirilebilmektedir. Genel
anestezi, hasta ve hekim konforu agisindan iyi olmasinin
yaninda olasi damar yaralanmalari (disseksiyon ve ruptir)
riskini de azaltmaktadir. Buna karsin anestezi saglanana
kadar gecgen siire kaybi ve anestezik ajanlarin tetikledigi
hipotansiyon iyi sonug¢ oranini azaltabilmektedir.
Sedasyon anestezisinde hasta hareketi tam engel-
lenemedigi icin hekimin konforunu bozmakla birlikte za-
man kaybini azalttigi ve hipotansiyon riski tasimadigi icin
hasta iyi sonuglanmasina etkisi olumludur. Mekanik
trombektomi sonrasi hasta eger entiibe alinmis ise
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ekstlibasyonuda zor olmaktadir. Su anki veriler 1s1ginda iki
anestezi tlrldndn birbirlerine UstlinlGgu gosterilememistir
(15). Bizim hastanemizde hastalarimizin biyik ¢ogunlugu
sedasyon altinda isleme alinmaktadir (%96). Ancak
tecriibemizin artip daha kig¢lik damarlardaki trombdislere
midahale oranlarimiz arttikca (distal trombektomi) genel
anesteziye olan ihtiyacimizin da artmasi beklenmektedir.
Balonlu klavuz kateterlerin (baloon guide catheter) inter-
nal karotid arterde antegrad akimi keserek distal embo-
lizasyonu azalttigi ve rekanalizasyon oranini arttirdigi
sonug olarak daha iyi klinik sonuglanma ile iliskili oldugu
gosterilmistir (16). Bu nedenle Gilincel kilavuzlar balonlu
kilavuz kateterin kullanilmasini 6nermektedir (17). Bizim
calisma grubumuzda balonlu kilavuz kateter kullanim
orani %20 oldugu gorilmuistir. Bu oranin beklenenden
diisik olmasi ilkemizde bu tip kateterlerin kolayca ulasila-
bilir olmamasi ve bu kateterlerin kullaniminin tecriibe ger-
ektirmesi olabilir.

Hizli ve tam rekanalizasyon mekanik trombektomi tedavis-
inin iyi sonuglarini artirmaktadir. Tek bir kez intrakranial
girisimden sonra efektif rekanalizasyon (mTICI2b-3)
olusmasi ilk gecis etkisi (IGE) olarak adlandiriimistir.
IGE’nin, artmis klinik faydalanma ve azalmis mortalite ile
iliskili oldugu ve artmis intrakranial girisim sayisinin tam
tersi etkiye sahip oldugu bildirilmistir (18). Bizim ¢alisma
grubumuzda IGE %25 ve ortalama intrakranial pass sayisi
2.8 (1.3-4) olarak bildirilmistir olup bu oran literatir ile
uyumludur(19). Yine mortaliteyi etkileyen bir diger angio-
grafik parametre basarili rekanalizasyondur. Biz
calismamizda rekanalizasyon oranlarini belirlemek igin
modified Thrombolysis in Cerebral Infarction (mTICl) skor-
lamasini kullandik (7). Bu skorlamaya gére mTICI2b-3
skoru basarili rekanalizasyonu gostermektedir. Bizim
¢alismamizda mTICI2b-3 orani %75 oldugu gorilmistir.
Akut iskemik inmenin endovaskiiler tedavisinde erken d6-
nemde yliksek doz anti-agregan kullanimi gerektirdigi icin
kahcr stent kullanimi 6nerilmemektedir. Kalici stent
kullanilan hastalarda mortalite ve semptomatik kana-
manin artirdigl gosterilmistir (20). Ancak bazi durumlarda
akut stent kullanimi uygun reperfiizyon saglamak icin ger-
ekebilmektedir. Akut stentleme, bazen alinamayan trom-
busu damar duvarina hapsetmek icin bazen de ikili (tan-
dem) okllizyonlarda internal karotid arterin proksimalin-
deki atherosklerotik plagin tedavisi igin kulaniimaktadir.
Bizim galisma grubumuzda %24 oraninda akut stentleme
yapilmistir.

Mekanik trombektomi konusunda bugin igin hala
tartismali konulardan birisi de trombektomi yéntemidir.
Temel olarak iki yontem mevcuttur. Geri gekilebilir stent-
lere dayanan stent retriver trombektomi ve genis kateter-
ler ile yapilan trombo-aspirasyon (ADAPT- A direct aspira-
tion first-pass technique) yéntemidir. iki ydntem ile
yapilan kiyaslamali ¢alismalarda bu iki yontimin birbirl-
erine Ustlin olmadiklari gésterilmistir (21). Bu iki ydntemin
beraber kullaniimasi ile olusan primer kombine yontem
son zamanlarda popiilerlik kazanmaktadir. Bizim ¢alisma
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grubumuzda bu yontemler denenmistir (Tablo 2). Has-
tanemizde son bir yildir primer kombine yontem agirlikli
olarak kullanilmaktadir.

Cahismanin kisithiliklari, tek merkez olmasi, geriye donik
bir ¢alisma olmasi, kontrol grubunun olmamasi, revas-
kilarizasyon tekniklerimizin gesitlilik géstermesi ve erken
doénem vakalarinin verilerinin glivenilir olmamasi seklinde
sayilabilir

Sonug olarak Ali hastalarinda serebral kan akiminin
olabilecek en erken zamanda tekrar saglanmasi cok 6nem-
lidir. Buglinki kilavuzlar esliginde intraven6z trombolitik
uygun hastalarda ilk tercih edilen tedavi yontemi olma-
lidir. Buyik arter tikanikhigr distnulen hastalar en erken
donemde endovaskiler tedavi imkanlarinin oldugu
merkezlere sevk edilmelidir. Merkezlerde endovaskiiler
tedavi deneyimi artikca daha iyi sonuglar elde edile-
bilmektedir.

Etik onam: Bu ¢alisma harran (iniversitesi tip fakiiltesi girisimsel
olmayan  klinik arastirmalar etik kurulu tarafindan
onaylanmgtir.( Evrak Tarih ve Sayisi: 28/08/2019-E.35556).
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Background: Caring for cancer patients affects both the care burden and quality of life of the caregivers.
This study was conducted to determine the care load, quality of life of caregivers who care for cancer
patients and the influencing factors.

Materials and Methods: This descriptive research which used the Questionnaire Form, Caregiver Quality
of Life Index-Cancer Scale and Zarit Caregiver Burden Scale.160 caregivers who agreed to participate in
the study composed the sample. In the analysis of the data, descriptive statistics (number, percentage,
mean), Independent Samples t test, Kruskal Wallis test, Mann Whitney U test were used.

Results: The mean total burden interview scale score of caregivers was 32.65+15.14 and the mean total
caregiver quality of life index-cancer scalescore was 78.75+16.31. It was found that there was a
statistically significant difference between the mean total caregiver burden scores according to gender
and marital status (p<0.05). There were statistically significant differences between the mean total
caregiver burden scores according to the negative affection status of health during caregiving and the
mean total life quality scores according to the income stasus (p<0.05).

Conclusions: It was determined that the individuals providing care had a mild level of care burden and
their quality of life was not at the desired level. For this reason, it may be suggested to carry out the care
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burden at the desired level and to conduct interventional nursing studies to improve the quality of life. This article is derived from the master
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0z.

Amag: Kanserli hastaya bakim vermek, bakim vericilerin hem bakim yiiklerini hem de yasam kalitesini
etkilemektedir. Bu galisma, kanser hastalarina bakim verenlerin bakim yiikd, yasam kalitesi ve etkileyen
faktorleri belirlemek amaciyla yapilmistir.

Materyal ve Metod: Tanimlayici tipte olan ¢alismada, Anket Formu, Kanserli Hastalara Bakim Verenlerde
Yasam Kalitesi Olgegi ve Zarit Bakim Verme Yiikii Olgegi kullanilmistir. Calismanin érneklemini 160 bakim
veren olusturmustur. Verilerin analizinde tanimlayici istatistikler (sayi, yuzde, ortalama), bagimsiz
gruplarda t testi, Kruskal Wallis testi, Mann Whitney U testi yapilmistir.

Bulgular: Bakim veren bireylerin bakim verme yiikii 6lgegi toplam puan ortalamalari 32.65 + 15.14, yasam
kalitesi olgegi toplam puan ortalamalar ise 78.75 + 16.31’dir. Hasta bireylerin cinsiyet ve medeni
durumuna gore bakim verme yiki toplam puan ortalamalari arasinda anlamli bir fark saptanmistir
(p<0.05). Bakim verirken saghgin olumsuz etkilenme durumuna goére bakim verme yuki toplam puan
ortalamalari ve gelir durumuna gore yasam kalitesi toplam puan ortalamalari arasinda istatistiksel olarak
anlamli bir fark saptanmistir (p<0.05).

Sonug: Calismada bakim veren bireylerin hafif dizeyde bakim yikinin oldugu ve yasam kalitesinin
istenen diizeyde olmadigi saptanmistir. Bu nedenle bakim yikinin istendik diizeyde devam etmesi ve
yasam kalitesini yiikseltmeye yonelik girisimsel hemsirelik galismalarinin yapilmasi 6nerilebilir.

Anahtar kelimeler: Kanser, Bakim ytikii, Yagam kalitesi, Hemsirelik
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Introduction

In developed and developing countries, cancer is an im-
portant public health problem which has a dramatically
increasing incidence. It is the second most common cause
of death after heart diseases in Turkey and in the World
(1). The rapidly increasing number of cancer cases, the de-
velopment of diagnosis and treatment methods, and the
prolongation of the lifespan of patients cause the family
members to have a primary role in care process and pati-
ents to take more responsibility in care (2,3). Therefore,
care burden of caregivers increases while their life quality
decreases because cancer can affect the psychological he-
alth, economic, physical and social status of the family
members who care with the patient negatively due to di-
sease process, problems related to the treatment, and
high cost (4).

In the studies, it was stated that there are many factors
that affect the care burden and life quality of individuals
who provide care for cancer patients (5-7). Orak and Sez-
gin (7) found that the education level, gender and dura-
tion of caregiving which are among the factors affecting
the care burden of individuals providing care to the pati-
ents with cancer (7). In another study, it was stated that
caregivers with low education level had more emotional
distress, their lives were affected more and their health
burdens were worser compared to caregivers with their
higher education level (5). In the study of Karabuga and
Pinar, the gender of the caregiver, the gender of the pati-
ent, the presence of other caregivers in the family, econo-
mical status, old age and inability to fulfill their responsi-
bilities, severe deterioration in physical health due to pro-
viding long-term care, anxiety, depression were found as
the reasons affecting the quality of life in the family mem-
bers providing care for the patient (6). In the studies, it
was found that caregivers who have difficulties in fulfilling
their responsibilities and who do not receive support from
other family members have decreased life quality
(4,5,8,9). Nursing services play an important role in redu-
cing the burden of care and improving the quality of life of
individuals providing care for cancer patients. While pati-
ents and their caregivers struggle with a difficult disease,
the need for nurses increases (10). In a study conducted
by Aktas et al. (11) it was suggested that it is very impor-
tant that nurses are in cooperation with the family mem-
bers providing care and benefit from their support and it
is also important that nurses provide consultance about
the time and place of the guidance and assistance services
the caregiver needs. It is also beneficial that nurses pro-
vide feedback to caregiving family mrembers that their fe-
elings are normal and they do their best, divide the prob-
lems experiencing by caregiving family mrembers into re-
solvable parts and help them to identify the resources and
appropriate options (11).

In conclusion, although there are studies on the care bur-
den of individuals providing care for cancer patients in the
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world and in Turkey (3,12,13-16), there were limited num-
ber of studies towards life quality (6,8,17,18) at the time
of the study. Therefore, this study was carried out to de-
termine care burden, quality of life of caregiving family
members and the affecting factors.

Materials and Methods

Research design and sampling

Itis a descriptive study. The study was conducted between
October 2016 - April 2017 with the individuals caring for
cancer patients who were treated in the a hospital. The
universe of the study consisted of 202 caregivers. The
sampling method was not used in the study and it was ai-
med to reach the whole universe, but 160 caregivers who
agreed to participate in the study composed the sample.
Data collection tools

Caregiver identification form: It was prepared by the re-
searchers in order to determine the demo-graphic and
care related characteristics of participants. It consists of
18 questions.

The caregiver quality of life index-cancer (CQOLC) scale:
The Caregiver Quality of Life Index-Cancer was developed
by Weitzner et al. (16) in 1999 and measures the quality
of life of caregivers for cancer patients. It's Turkish validity
and reliability study was conducted by Karabuga and Pinar
in 2013 (6). It is a 5 point Likert-type assessment and each
item is scored from O to 4 (0 = none, 1 = low, 2 = a little, 3
= high, 4 = very high). The raw score for each sub-scale is
multiplied by 35 to 14, divided by the number of expressi-
ons answered and the score of the sub-dimensions is de-
termined. The score on the whole scale is calculated by
summing the scores for the answers given to the 4 sub-
dimensions and the answers given to the 8 expressions, in
other words it is calculated by summing the scores of the
answers given to all expressions in the scale multiplied by
35 and divided by the number of expressions. With this
scoring method, the score of the each sub-scale and scale
varies between 0 and 140. A higher score indicates a bet-
ter quality of life (6,16). The Cronbach's alpha value of the
scale is 0.88 (6). In this study, Cronbach's alpha value was
found to be. 90 for the quality of life scale.

Burden interview: It was developed by Zarit, Reever and
Bach-Peterson in 1980 and identifies the difficulties expe-
rienced by caregivers (17). The Turkish validity and reliabi-
lity study was conducted by inci and Erdem in 2006 and
consistsof 22 statements determined the effect of caregi-
ving on caregivers lives (physical, mental and social well-
being) (18). It is a 5-point Likert-type scale, each item is
scored from O to 4, “never”, “rarely”, “sometimes”, “of-
ten”, “always”. A minimum score can be obtained from
the scale is 0 while maximum score is 88. The score inter-
vals are determined as 0 — 20 points: no care burden, 21—
40 points: low care burden, 41 - 60 points: moderate care
burden, and 61-88 points: high care burden.
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The items in the scale are generally for social and emotio-
nal fields, and a higher score indicates that the problems
experienced are bigger. The Cronbach's alpha value of the
scale is 0.83 (18). In our study, the Cronbach's alpha value
of the burden interview was found to be 0.88.

Variables of the study

The dependent variables are the mean scores on the care-
giver quality of life index-cancer scale and the scores on
the burden interview. The independent variables are socio
demographic characteristics and care-related characteris-
tics.

Collecting data

The data were collected by face to face method. The data
collection process was carried out in chemotherapy and
oncology clinics. A quiet environment was created for the
interview. The interview took an average of 20-25 mi-
nutes.

Ethical Approval

The required ethics committee approval was obtained
from the ethics Committee of Harran University (Date: 07
September 2016, No: 74059997.050.01.04-161), the per-
mission was obtained from the institution where the study
was conduc-ted, and the informed consents were obtai-
ned from the indivi-duals providing care for the cancer pa-
tienst who agreed to participate in the study.

Statistical analysis

Statistical package for social sciences (SPSS) 16.0 package
program was used to evaluate the data. Descriptive statis-
tics (number, percentage, mean), Independents Samples t
Test, Kruskal-Wallis Test, Mann Whitney U test were used
for data analysis.

Results

The mean age of the caregiving individuals was 34.78 +
1.25 years and 52.5% of them were male, 66.9% of them
were married, 20.0% of them were university graduates,
47.5% of them had incomes lower than their expenses and
60.0% of them were not employed (Table 1).

According to their their statements, 60.0% of the caregi-
vers had difficulties in working life; 21.8% of them had pre-
viously provided care for another patient; 89.4% of them
gave care because of family commitments/family bonds.
The mean duration of caregiving was 2.35 + 2.16 (1-12)
years and 58.1% of them stated that there was another
individual helping them during care. 98.1% of the caregi-
vers were family members; 61.2% of them were affected
negatively in terms of health; 43.1% of them had a deteri-
oration in their mental health status; 95.6% of them fulfil-
led their responsibilities; 40.0% of them had difficulties in
working life. It was found that 92.5% of them did not re-
ceive training about caregiving and 75.0% of those recei-
ved training from health workers.

The mean score of the caregivers on the whole Burden In-
terview was 32.65 * 15.14 and their mean score on the
whole CQOLC was 78.75 * 16.31 (Table 2).

Caregiving Burden and Life Quality of Caregivers

Table 1. Demographic characteristics of caregivers (n = 160)

Variables n %
Age

Under 45 years 126 78.8
45 years old 34 21.3
Gender

Woman 76 47.5
Male 84 52.5
Marital status

Themarried 107 66.9
Single 53 33.1
Education status

Illiterate 24 15.0
Literate 6 3.8
Primary school 30 18.8
Middle school 22 13.8
High school 46 28.8
University 32 20.0
Income status

Income less than expense 76 47.5
Income expense equal 69 43.1
Income more than expense drum 15 9.4
Employment Status

Employe 63 39.4
Unemploye 97 60.6
Total 160 100.00

Table 2. Burden interview and caregiver quality of life index-cancer
scale score averages
Scales X +SD

Min-Max Points

Burden Interview

Total score 32.65+15.14 5.00-83.00
Caregiver Quality of Life Index-CancerScale

Load 68.77+28.12 10.50-140.00
Discomfort 93.96+29.12 0.00-140.00
Positive adaptation 83.59+29.48 0.00-140.00
Financial troubles 74.22+40.61 0.00-140.00
Total Score 78.75%16.31 42.00-122.00

There was no significant difference between the mean
scores of the caregiving individuals on the whole Burden
Interview (t= -.928, p= .355) and the whole CQOLC (t=
.717, p= .475) according to gender. While there was no
statistically significant difference between the mean sco-
res of the whole Burden Interview according to education
level (K-W=2.426, p=.788), a statistically significant diffe-
rence was found between the mean scores on the finan-
cial difficulty subscale of the CQOLC (K-W= 15.290 p=
.009). There was no significant difference between the
mean scores on the whole Burden Interview while there
was a significant difference between the mean scores on
the wole CQOLC scale according to income status (K-W=
4.180, p=.124), (K-W=7.632 p=.022) (Table 3).

Discussion

Cancer is an important public health problem. This prob-
lem can be solved by a multi-step and very complex pro-
cess (19).
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Table 3. Comparison of the mean scores on the burden interview and the caregiver quality of life index-cancer scale according to some characteristics

of caregivers.

Scales
Burden Inter- Caregiver Quality of Life Index-Cancer Scale
Variables Yiew Burden Disruptiveness Pozitive adapta- Financial concern Total
X+SD X+SD X+SD tion X+SD X+SD
X+SD
Age
Under 45 33.10+15.21 66.77£28.25 92.73+29.83 86.19+27.93 72.59+40.76 77.93£16.67
45 years old 31.00+14.98 79.88+30.02 98.52+26.27 73.97433.36 80.29+40.08 81.76x14.73
Statistical value t=-717 t=-2.549 t=-1.029 t=2.169 p=.032 t=-.981 p=.328 t=-1.216
p=.474 p=.012 p=.305 p=.226
Gender
Woman 31.48 +14.66 66.80 +31.80 96.77 £29.91 16.69 £ 6.08 79.67 +40.65 17.18 £5.29
Male 33.71+15.58 68.75 + 26.66 91.42 +28.33 16.73+5.76 69.30 +40.18 17.26 £17.26
Statistical value t=-.928 t=.011 p=.991 t=1.161 t=.453 p=.965 t=1.620 p=.107 t=.717 p=.475
p=.355 p=.247
Marital status
Themarried 32.76 +15.45 20.42+8.28 18.77 £5.83 15.94 £ 6.04 6.53 +3.52 17.40 £4.51
Single 32.43+14.63 18,07 £8.24 18.83 £5.85 18.28 £5.30 6.01+3.39 16.86 + 5.66
Statistical value t=-.130 t=1.694 p=.092 t=-.056 p=.956 t=-2.396 p=.018 t=.878 p=.381 t=.367 p=.714
p=.897
Education status
llliterate 35.25+15.91 72.91+33.13 93.33+25.56 81.66 + 35.83 5.29+4.02 15.75+4.31
Read and writed 33.83+15.96 71.75+26.72 91.66 +21.36 71.66+27.14 7.66 +3.88 18.33+£4.36
Primary school 31.66 +16.22 75.13+31.73 98.00 +30.92 74.83 +35.97 7.46+3.43 17.80£5.41
Middle school 35.00 + 18.57 65.54 +28.64 95.45 +30.11 86.59 +28.92 6.27 £2.93 17.90 £ 4.55
High school 31.04 +11.90 65.43 +26.16 94.23 +29.90 91.84 +20.58 5.23+3.22 18.06 + 4.83
University 32.12+15.73 66.17 + 29.07 89.68 +30.79 81.56 +27.92 7.56+3.16 15.90 £5.11
Statistical value K-W=2.426 K-W=2.235 K-W=1.696 K-W=6.726 K-W=15.290 K-W=2.693
p=.788 p=.816 p=.889 p=.242 p=.009 p=.747
Income status
Income less than ex- 35.13+£13.97 18.48 +7.75 17.94 £5.32 17.21+5.87 5.19 £3.55 16.15+4.73
pense
Income expense equal 30.52+15.98 21.05+8.80 19.46 + 6.23 16.00 £ 5.90 7.59 +£3.04 18.36 £4.70
Income more than ex- 29.93+15.98 19.06 + 8.37 20.00 +6.08 17.53 £6.03 6.60 +3.18 17.40 £5.82
pense drum
Statistical value K-W=4,180 K-W=2.845 K-W=4.514 K-W=1.555 K-W=16.502 K-W=7.632
p=.124 p=.241 p=.105 p=.460 p=.000 p=.022
Employment status
Employe 32.30+14.68 21.01+7.40 18.42 £5.97 15.98 £ 5.56 6.68 +3.23 18.30+4.41
Unemploye 32.88+15.51 18.76 £ 8.97 19.03+5.74 17.19+6.08 6.15+3.63 16.52+5.11
Statistical value t=-.238 t=1.683 p=.094 | t=-.638 p=.525 | t=-1.272 p=.205 t=.937 p=.350 t=1.039 p=.300
p=.812
Maintenance time
1year- 2year 31.73 +£16,04 19.65 + 8.58 19.04 £6.12 16.83 £ 6.00 6.45 + 3.56 16.95 + 4.89
3 year - 4 year 32.66 + 12,27 19.25+7.26 18.50 £5.11 18.00 £ 5.35 6.12 +£3.63 17.50 £5.25
5 years and up 37.40+12.56 20.04 +8.32 17.81+4.98 14.72 £5.64 6.13 £2.96 18.31 £ 4.65
Statistical value K-W=3.638 K-W=0.414 K-W=2.278 K-W=3.661 K-W=0.407 K-W=1.288
p=.162 p=.813 p=.320 p=.160 p=.816 p=.525
Negatively affected health
Yes 35.02 +15.07 66.11 +27.37 89.20 +29.59 81.50 + 27.62 71.28 +39.69 16.73 £4.85
No 28.71+14.55 73.20 £ 31.57 1.01+26.72 87.08 +32.30 79.13+41.98 18.05 £ 4.93
Statistical value t=2.594 p=.010 t=-1.497 p=.136 | t=-2.727 p=.007 t=-1.161 p=.247 t=-1.186 p=.237 t=-1.654 p=.100
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In this study, it was found that the caregivers had a low
caregiving burden. In a similar way, the studies reported
that the caregivers had a low caregiving burden (7, 20).
Contrarily, there are also studies which determined that
the caregiving burden of the caregivers was high (21,22).
Low caregiving burden of the caregivers in our study can
be explained by the fact that more than half of the caregi-
vers received support from other individuals during care-
giving. In the study, the caregiving burden of thr caregivers
aged 45 years and younger was higher while no significant
relationship was found between age and quality of life.
Lim et al. (23) reported that age did not have an effect on
quality of life. In the literature, it was found that there was
no significant difference between age groups in terms of
caregiving burden (7,21,24,25). Cain and Wicks (26) and
Takata et al. (27) found that the caregivers who were yo-
unger than 55 years experienced exhaustion more. Similar
to this study, Tel et al. (28) found that the caregiving bur-
den of the individuals under the age of 45 was high. In our
study, we expected that the caregiving burden of caregi-
vers under the age of 45 would be high.

No significant relationship was found between the educa-
tional status and caregiving burden of caregivers. Icono-
mou et al. (5) stated that caregiving burden increases as
the level of education decreases. In contrast to this study,
Orak ve Sezgin (7) found a significant relationship
between education and caregiving burden. In the study,
high caregiving burdens of the caregivers with low educa-
tion level may be an indication that awareness about ca-
regiving is not sufficient.

In this study, it was found that the income levels and emp-
loyment status of the patients' relatives did not affect the
caregiving burden. In other studies, it was similarly stated
that care burden of caregivers is not affected by income
(7,20,21). In the study of Sahin et al. (29) no significant re-
lationship was found between the employment status and
caregiving burden of the caregivers. The results of the
study were found to be consistent with the literature.
While no difference was found between the caregiving
burden of the caregivers according to the duration of ca-
regiving, it was determined that the caregiving burden inc-
reased with the prolongation of the duration of caregi-
ving. In other studies, it was stated that the caregiving bur-
den increases as the duration of caregiving is prolonged
(7,28,30)

In the study, the caregiving burden of thr caregivers aged
In the study, it was found that more than half of the care-
givers were affected negatively in terms of health while
providing care for the patients, and nearly half of them
had an impaired mental health status. In addition, a signi-
ficant difference was found between the caregiving bur-
dens of the caregiving individuals according to their status
of being affected negatively in terms of health. The care-
giving burden was higher in the individuals having negati-
vely affected health due to providing caregiving according

Caregiving Burden and Life Quality of Caregivers

to their statements. In other studies, it was found that ca-
regiving burden negatively affected the health of caregi-
vers such as mental depression, anxiety, and deterioration
in physical health (5,6,31-36). In the literature, this situa-
tion was explained by physical wear of individuals who gi-
ving care for cancer patients, compromising in terms of
personal live, diminishing social relations, adversely affec-
ted family interactions and financial difficulties (37). The-
refore, the findings of our study are consistent with the
literature.

Not only the caregiving burden of individuals providing
care for cancer patients is affected but also their quality of
life is also affected (32). In this study, more than half of
the caregivers stated that they received support from ot-
her family members about caregiving, and almost all of
them stated that they undertook caregiving because there
was no one to take care of the patient. Atagiin et al (38).
reported that caregiving responsibility is generally under-
taken by first-degree relatives of patients. In another
study, it was reported that 71.7% of the caregivers shared
the caregiving process with someone and the quality of
life of the caregivers was higher when they shared the ca-
regiving responsibility with other (32). We also determi-
ned that the quality of life of the caregivers was not at the
desired level. Similarly, other researchers stated that the
quality of life of the individuals providing care for patients
decreased (16). This finding can be explained by the fact
that the health of more than half of the caregivers stated
that their health was negatively affected while almost all
caregivers defined caregiving as a family responsibility.

In our study, it was found that age did not affect the qua-
lity of life of the caregivers and the quality of life of the
caregivers aged 45 years and younger was low. A study re-
ported that the age of the caregivers affected their quality
of life (39). Similar to our study, Tel et al. (28) found that
the quality of life of the individuals aged under 45 years
was low. In this study, the low life quality of the caregivers
under 45 years is an expected result and can be explained
by the high caregiving burden of them.

In the study, it was determined that the gender of the ca-
regivers did not affect their quality of life. In contrast, ot-
her studies in the literature stated that gender affects life
quality (39). Our findings may be as a result of the close
numbers of male and female caregivers.

We found that the educational status of the caregivers did
not affect the quality of life. Lim et al. (24) reported that
educational status does not affect the quality of life.
However, other study stated that the quality of life of ca-
regivers is affected by their educational status (6) The re-
sults of this study may suggest that the caregivers had si-
milar levels of awareness because they did not receive any
professional support.

In this study, it was found that the duration of caregiving
did not affect the quality of life; as the caregiving time was
prolonged, the quality of life improved. In the literature,
the quality of life of caregivers is adversely affected due to
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longer duration of care period and this effect is also nega-
tively reflected in the care given to the patient (9,28). The
increase in the quality of life as a result of the prolonged
duration of caregiving suggests that they accepted the
current situation and adapt their lives for this situation. In
addition, the existence of individuals providing support to
caregivers may have had a positive impact on their quality
of life.

Conclusions

In the study, it was found that the caregivers had a low
level of care burden and their life quality was not at the
desired level.In the study, it was found that the caregivers
had a low level of care burden and their life quality was
not at the desired level. It was also found that the care
burden of caregiving individuals was affected by their ne-
gative perceptions about their health while income status
affected life quality.

In line with these results, it can be recommended to dis-
seminate education programs which are conducted by he-
alth professionals to raise awareness for increasing the
quality of life and reducing the burden of care, and to con-
duct nursing studies to determine the general health sta-
tus of caregivers.
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Cellular Imaging Analysis of MTT Assay Based on Tetrazolium Reduction
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Abstract Corresponding Author

Background: MTT assay is a colorimetric test to evaluate cell metabolic activity of living cells via reduction Prof. Dr. Faruk SUZERGOZ

of the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide to insoluble formazan crystals by
mitochondrial activities. The reduction of the tetrazolium dye is thought to occur by NADPH-dependent
oxidoreductase enzymes in the cell cytosol. The MTT test is used to measure the cytotoxicity or cytostatic
activity of generally plant and chemical compounds and toxic materials. In this study, it was aimed to
monitor the uniformity of formazan formation at equal time intervals by visualizing the reduction of
tetrazolium salts in cells.

Materials and Methods: In the study, K562 cells were used to observe the reduction of tetrazolium salts
to MTT formazan crystals in cells. K562 cells were seeded in culture plate under sterile conditions. After
adding 10 pL of 5 mg/mL MTT solution to the culture plate, the cells were incubated for 4 hat 37 °Cin a
humidified environment with 5% CO,. During the culture process, the cells were imaged at 15 minute-
intervals for 4 hours.

Results: The behavior of viable and non-viable cells against MTT and the process of converting MTT to
MTT formazan crystal by living cells were clearly monitored.

Conclusions: Visual analysis of MTT reduction directly from the incubator with image recordings at equal
time intervals showed the perfect homogeneity of MTT degradation of the cells over time. With our study,
we can state that the MTT test is an ideal test method for cytotoxicity research.
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Amag: MTT testi, 3- (4,5-dimetiltiyazol-2-il) -2,5-difeniltetrazolyum bromdriin, mitokondriyal aktivitelerle
¢oziinmeyen formazan kristallerine indirgenmesi yoluyla canl hicrelerin hiicre metabolik aktivitesini
degerlendirmek amaciyla kullanilan kolorimetrik bir testtir. Tetrazolyum boya indirgenmesinin, hicre
sitozoltinde NADPH'ye bagimli oksidorediiktaz enzimleri tarafindan meydana getirildigi diistintilmektedir.
MTT testi genellikle bitkisel ve kimyasal kdkenli bilesiklerin ve toksik materyallerin sitotoksisitesini veya
sitostatik aktivitesini 6lgmek igin kullaniimaktadir. Calismada, hiicrelerde tetrazolyum tuzlarinin
indirgenmesinin gorsellestirilerek, esit zaman araliklarinda formazan olusumunun birérnekliginin
izlenmesi amaglanmistir.

Materyal ve Metod: Calismada, tetrazolyum tuzlarinin hiicrelerde MTT formazan kristallerine
indirgenmesini goézlemlemek amaciyla K562 hiicreleri kullanildi. K562 hiicreleri, steril sartlarda kiltiir
plagina ekildi. Kultir plagina 10 uL 5 mg/mL MTT solisyonu ekledikten sonra hicreler %5 CO,’li nemli
ortamda 37° C'de 4 saat inklibe edildi. Kiiltlr islemi sirasinda hiicreler, 15 dakika araliklarla 4 saat streyle
gorintilendi.

Bulgular: Canli ve cansiz hiicrelerin MTT'ye karsi davranislari ve canli hiicreler tarafindan MTT'nin MTT
formazan kristallerine donusturilmesi stireci net bir sekilde gortntulendi.

Sonug: Esit zaman araliklarinda goriintu kayitlariile direkt inkiibatérden MTT indirgemesinin gorsel analizi,
hiicrelerin MTT degradasyonunun zaman igcinde mikemmel homojenligini gésterdi. Calismamizla, MTT
testinin sitotoksisite arastirmalari igin ideal bir test yontemi oldugunu soyleyebiliriz.

Anahtar kelimeler: MTT testi, Tetrazolyum tuzlari, Formazan kristalleri, indirgeme.
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Introduction

The idea of turning the tetrazolium ring into MTT forma-
zan by breaking it by active mitochondria, and the impres-
sion of living cells with the resulting color change, was pro-
posed by Mossman in 1983 (1). Tetrazolium is known as
heterocyclic compounds containing nitrogen with four at-
oms in the tetrazole ring as an organic salt group. MTT, a
water-soluble yellow tetrazolium dye, is reduced to purple
colored formazan crystals by mitochondrial dehydrogen-
ases, and these crystals are analyzed spectrophotometri-
cally after dissolving in Dimethyl sulfoxide [DMSO (Sigma-
Aldrich)] (2). It measures cell viability in terms of reducing
activity as the enzymatic conversion of the tetrazolium
compound to water-insoluble formazan crystals by dehy-
drogenases occurring in the mitochondria of living cells,
although reducing agents and enzymes found in other or-
ganelles such as the endoplasmic reticulum are also in-
cluded (3). While rapidly dividing cells exhibit a high rate
of MTT reduction, cells with low metabolism slightly re-
duce MTT (4).

MTT method is a method frequently used in cell culture
studies. In vitro cytotoxicity tests are measurement meth-
ods performed in cell culture in order to evaluate sub-
stances that have drug characteristics or whose toxic pro-
file has been investigated and with these tests; it is possi-
ble to analyze a large number of substances in a short time
(5). For years, tetrazolium salts have been used to meas-
ure oxidoreductase activity, subcellular localization of ox-
idoreductases, and detect super oxide radicals (6).

The tetrazolium / formazan method is used to assess the
inhibition of dehydrogenase activity by anticancer chemo-
therapeutic drugs in excised tissue sections. As a vital in
situ staining process, this phenomenon has also been used
to identify viable colonies of mammalian cells in soft agar
culture and to facilitate in vitro drug susceptibility ana-
lyzes with human tumor cell populations in primary cul-
ture (7).

Although the MTT assay is designed for use in eukaryotic
cell lines, it has recently been applied for bacteria and
fungi. As the mechanism of MTT reduction has been stud-
ied in detail, mostly considering eukaryotic cells, it has led
to the generation of a wide variety of MTT based protocols
for bacterial enzymatic activity assessment (8).

In the study, it was aimed to monitor the functioning of
the MTT test on a cellular basis depending on the time-
period and to determine whether the formation of form-
azanin the cells during the test showed a uniform increase
in equal time intervals.

Materials and Methods

Cell line

K562 cells are of erythroleukemia type and are round and
non-adherent cells. In culture, they exhibit much less
clumping than most other suspension lines, possibly due
to down regulation of some surface adhesion molecules.

Cellular Imaging Analysis of MTT

Since our study was based on cell culture, ethics commit-
tee approval was not received.

Cytotoxicity induction

In order to monitor live and dead cells in the culture me-
dium, etoposide, one of the chemotherapeutic agents
known to have cytotoxic effects on cells, is added to the
culture medium in dose 4 uM (ICso of etoposide for K562
cells was 8.47 uM) (9). In this way, it was possible to ex-
amine morphologically that living cells reduce the MTT
dye to formazan crystals and that the non-living cells are
unresponsive to the dye.

MTT assay

K562 cells were allowed to proliferate in Iscove's Modified
Dulbecco's Medium [IMDM (Sigma-Aldrich)] containing
10% Fetal Calf Serum [FCS (Sigma-Aldrich)] in culture flask
at 37 °C in a humid environment with 5% CO.. After the
cells started to float in culture medium in solitary groups,
serial passages of the cells were continued with fresh me-
dium changes. Before MTT analysis, the cells taken from
the suspension culture were centrifuged, the supernatant
was separated and the cells were transferred to the cul-
ture petri dish in the same medium at 10* cells / mL Etopo-
side (Lastet®, Spain) was added to the culture medium at
a dose of 200 pg/mL to induce death in some cells after 48
h of culture period. At 72 h of culture, 5 mg/mL MTT
(Sigma) solution was added to the culture medium in 10
ul/mL dose and incubation was continued for 4 h.

Cell imaging

The petri dish in which K562 cells were planted was placed
on the inverted microscope (Juli BR) in the incubator and
the culture process of the cells was started. The imaging
process of the cells was started after the addition of the
MTT solution, and the recording of the images continued
during the 4 h culture period. The conversion of MTT into
formazan crystals by the cells in culture medium was visu-
alized and recorded. The time-dependent image records
are black and white, depending on the characteristics of
the microscope used inside the incubator. At the end of
the 4 h incubation period with MTT, the culture petri dish
was viewed in another inverted microscope to emphasize
the color properties of the formazan crystals and the im-
ages were recorded in digital environment.

e study was performed in cell culture using a standard cell
line and no human material or experimental animal were
used. Therefore, ethics committee approval is not re-
quired.

Results

In the study we examined and monitored the MTT reduc-
tion reaction of K562 cells on a cellular basis. The response
of the cells to the MTT solution and the formation of MTT
formazan crystals in the culture process were monitored
in a time-dependent manner. After the addition of MTT
solution to the culture medium, the cells were recorded in
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the culture incubator at 15 minute-intervals and auto-
matic digitally recorded.

K562 cells were monitored in the culture medium before
the culture period, and their morphology was visualized
before the culture process (Figure 1). When the images
were examined, depending on the time period, MTT solu-
tion was increasingly converted into MTT formazan crys-
tals in living cells, while no changes were observed in in-
animate cells (Figure 2).
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Fig. 1. Suspension culture image of K562 cells in culture flask before
MTT test.

K562 cells grow as solitary cells in suspension culture, clustering of cells
is observed in culture flask (mag. x100).

Fig. 2. The conversion of tetrazolium salt to MTT formazan in the cul-
ture process of K562 cells.

In order to visualize the MTT reduction of K562 cells, cells were imaged
at 15 minute-intervals using the imaging system placed in the incubator.
The capturing of the images started with the addition of MTT to the cul-
ture medium and continued throughout the 4 h incubation. During the
culture process, the formation of MTT formazan crystals in the cells can
be clearly observed (The magnification is shown as a scale on the im-
ages).

At the end of the incubation period with MTT, it was ob-
served that purple colored formazan crystals were
formed, and these crystals were located radially in the cell
cytoplasm and partially spilled out of the cytoplasm of the
cell (Figure 3).

Cellular Imaging Analysis of MTT
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Fig. 3. Color imaging of MTT-formazan crystals formed in cells at the
end of the culture process (mag. x100).

Discussion

MTT is one of the most widely used investigation method
of in vitro cell viability, proliferation, cytotoxicity, and
chemical and radiation sensitivity studies (10-15). The
idea of visualizing MTT reduction on a cellular basis origi-
nated from the purpose of enlightening researchers on
how to use visual analysis methods in extraordinary situa-
tions that they may encounter. In the study, MTT reduc-
tion was visualized step by step in a certain time period,
and it was possible to analyze whether our method had
worked effectively either during the application or at the
end of the application.

In the first studies in this field, it has been shown that MTT
is taken up into the cell by endocytosis and the decreased
MTT formazan accumulates in the endosomal / lysosomal
compartment. MTT formazan occurs in crystal form, com-
ing out of the cell with a needle-like appearance (16).
Some conditions that affect the conversion of MTT to MTT
formazan may affect the accuracy of the results obtained
from this test. Amyloid B peptide (AB), a peptide molecule,
can inhibit cellular MTT degradation. The AB peptide MTT
significantly increases formazan exocytosis, resulting in in-
hibition of cellular MTT reduction (17).

When the MTT experiment is used to test the cytotoxic
potential of methanol extracts of plants, interference may
occur, resulting in false positive viability results. Some
plant components may have reducing activity as dehydro-
genase activity that converts the MTT compound into pur-
ple colored formazan. The use of the MTT assay in cyto-
toxicity tests is not suitable for some plant extracts and
requires great care in studies with plants (18).

In a study conducted with Neozygites parvispora, this
problem was tried to be overcome by using the colorimet-
ric MTT method to determine the cell density while the
hemocytometer was difficult to analyze due to the irregu-
lar cell shapes and sizes of this fungus. While underlining
that the MTT method is an accurate and rapid method for
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Helikobakter Pylori Birinci Basamak Tedavisi Alan Hastalarda U¢ Farkli Tedavi
Rejiminin Etkinliginin Degerlendirilmesi
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0z. Corresponding Author / Sorumlu Yazar
Amag: Bu calismadaki amacimiz en sik kullanilan Helikobakter pylori (Hp) tedavi rejimlerinin HP Dr. Nazim EKi.N

eradikasyon basari oranlarini saptamaktir. Diyarbakir SBU Gazi Yasargil Egitim ve
Materyal ve Metod: 2016 — 2020 vyillari arasinda st gastrointestinal sistem endoskopisi sirasinda Arastirma Hastanesi Gastroenteroloji
Helikobakter pylori pozitif saptanan ve eradikasyon tedavisi sonrasi kontrol endoskopik biyopsi alinan Klinigi, Diyarbakir/TURKIYE

hastalar geriye donuk olarak degerlendirildi. Hastalar tedavi rejimlerine gore 3 gruba ayrildi; lansoprazol

30 mg 2x1, klaritromisin 500 mg 2x1, amoksisilin 1000 mg 2x1 14 giin alanlar (grup 1, n=20), lansoprazol E-mail: ekinnzm@gmail.com

30 mg 2x1, bizmut subsalisilat 262 mg 4x1, klaritromisin 500 mg 2x1, amoksisilin 1000 mg 2x1 14 gln

alanlar (grup 2, n = 23) ve lansoprazol 30 mg 2x1, bizmut subsalisilat 262 mg 4x1, metronidazol 500 mg Received / Gelig Tarihi: 06.11.2020
3x1, tetrasiklin 500 mg 4x1 14 guin alanlar (grup 3, n = 17). Bu Ug grubun tedavi basarilari degerlendirildi.

Bulgular: Calismaya, ortalama yasi 42.84+15.17 olan 60 hasta dahil edildi. Grup 1,2 ve 3'{in yas ortalamalari Accepted / Kabul Tarihi: 27.01.2021
siraslyla 40.05+15.33, 42.86+15.90 ve 46.23+14.14 olup gruplar arasinda istatiksel olarak anlamli farklilik

yoktu. Calismaya alinan hastalarin %57.6’sinda (34/60) eradikasyon tedavisi sonrasi Hp eradikasyonu DOI: 10.35440/hutfd.822754

saglandi. Grup 1, 2 ve 3'teki HP eradikasyon oranlari sirasiyla %50, %52.2 ve %66.7 idi. Gruplar arasinda
basari oranlari agisindan istatiksel olarak anlamli farkhlk yoktu.

Sonug: Bu calismada, ylksek antibiyotik direnci ve hedeflenen eradikasyon oranlarindan daha dustik
eradikasyon oranlari nedeniyle klasik Ggli tedavi, bizmut eklenmis klasik Ggli tedavi ve bizmutlu dértli
tedavinin Turkiye’de kullanilmasinin uygun olmayabilecegi sonucuna vardik. Helikobakter pylori
tedavisinde yeni tedavi rejimlerinin gelistiriimesi gerekmektedir.

Anahtar kelimeler: Helikobakter pylori, Eradikasyon, Uglii tedavi, Dértlii tedavi
Abstract

Background: Bl The aim of our study is to determine the Helicobacter pylori (Hp) eradication success rates
of the most commonly used Hp treatment regimens.

Materials and Methods: Patients who diagnosed with Hp during upper gastrointestinal endoscopy and
received control endoscopic biopsy after treatment between 2016 and 2020 were retrospectively
evaluated. Patients were divided into three groups according to their treatment regimens: Group 1,
lansoprazole 30 mg 2x1, clarithromycin 500 mg 2x1, amoxicillin 1000 mg 2x1 14 days; Group 2,
lansoprazole 30 mg 2x1, bismuth subsalicylate 262 mg 4x1, clarithromycin 500 mg 2x1, amoxicillin 1000
mg 2x1 14 days; and Group 3, lansoprazole 30 mg 2x1, bismuth subsalicylate 262 mg 4x1, metronidazole
500 mg 3x1, tetracycline 500 mg 4x1 14 days. The success rates of three groups were evaluated.

Results: Sixty patients with a mean age of 42.8415.17 years were included in the study. The mean age of
groups 1,2 and 3 were 40.05 + 15.33, 42.86 + 15.90, and 46.23 + 14.14, respectively, and there was no
statistically significant difference among groups. Hp eradication was achieved in 57.6% (34/60) of the
patients included in the study after eradication treatment. HP eradication rates in groups 1, 2 and 3 were
50%, 52.2% and 66.7%, respectively. There was no statistically significant difference among the groups in
terms of success rates.

Conclusions: In this study, we concluded that classical triple therapy, classic triple treatment with added
bismuth and quadruple therapy with bismuth may not be appropriate used in Turkey due to high antibiotic
resistance and low eradication rates. New treatment regimens need to be developed to treat Helicobacter
pylori.

Key Words: Helicobacter pylori, Eradication, Triple therapy, Quadruple therapy
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Ekin ve ark.

Giris

Helikobakter pylori (Hp) asidik mide pH’sinda kolonize
olabilen gram negatif bir bakteridir. Diinya nlifusunun ya-
risindan fazlasini enfekte eden bu bakteri, gelismekte olan
Ulkelerde daha yiiksek bir prevalansa sahiptir (1,2). Tarki-
ye'de ise yetiskin nifusta Hp prevalansinin % 67,6 — 81,3
oldugu belirtilmektedir (3). Hp’nin bulagsma sekli hala be-
lirsiz olup insandan insana oral-oral veya fekal-oral yolla
yayilim en makul gériinen bulasma yollardir (1,2). Dinya
saghk orgltu tarafindan sinif 1 kanserojen olarak kabul
edilen Hp’nin kronik inflamasyona neden olarak peptik tl-
ser, mide adenokarsinomu ve MALT (mucosa-associated
lymphoid-tissue) lenfoma ile yakin iliskili oldugu bilinmek-
tedir (4,5). Bu nedenle Hp eradikasyon tedavisi dnem ka-
zanmakta ve asemptomatik hastalarda bile hastaya tedavi
secenegi sunulmasi gerektigi belirtiimektedir (6). Ancak
antibiyotiklere direng gelistirebilme yetenegi nedeniyle
Hp’nin tedavisi gittikce zorlagsmaktadir. Tedaviye yanit
oranlarina gore etkinlik 5 grupta siniflandiriimistir. Buna
gore eradikasyon basarisi %95-100 olanlar miikemmel;
%90-94 olanlar iyi; %85-89 olanlar yetersiz; %81-84 olan-
lar k6t ve <%80 kabul edilemez olarak belirlenmistir (7).
Tedavide kabul edilebilir basariyi yakalayabilmek igin en
az iki farkli antibiyotik, proton pompa inhibitori (PPI) ve
bizmut iceren tedavi rejimleri gelistirilmistir. Klaritromi-
sin, metronidazol, amoksisilin, tetrasiklin, levofloksasin
Hp eredikasyon tedavisinde en sik kullanilan antibiyotik-
lerdir. Baslangicta amoksisilin, klaritromisin ve bir PPl ice-
ren Ugli tedavi rejimi en yaygin kullanilan birinci sira te-
davi rejimiydi. Bu tedavi rejimi ile eradikasyon orani
%85’in lizerindeyken, bazi (ilkelerde bu oran zamanla
%50’lere kadar dismustir (3,8). Bunun sonucunda, con-
comitant ve ardisik tedavi rejimlerinin kullanimi glindeme
gelmistir. Klaritromisin direncinin arttig1 bolgelerde biz-
mut iceren ve klaritromisin yerine metronidazol kullanilan
dortli tedavi rejimleri uygulanmaktadir. Yapilan ¢alisma-
larda daha 6nceden klaritromisin ve metronidazol kullan-
mig olan hastalarda gelisen antibiyotik direncine bagl ola-
rak Hp tedavi rejimleriyle eradikasyon oranlarinin belirgin
distugi gosterilmistir (9).

Bu calismamizda, hastanemizde son 4 yilda Hp eradikas-
yon tedavisinde en sik kullanilan tg¢ tedavi rejiminin etkin-
ligini arastirdik.

Materyal ve Metod

Agustos 2016 ile Agustos 2020 tarihleri arasinda Diyarba-
kir Saglik Bilimleri Universitesi Gazi Yasargil Egitim ve
Arastirma Hastanesi Gastroenteroloji Endoskopi Uni-
tesi’'nde dispepsi nedeniyle endoskopi yapilan 12192
hasta retrospektif olarak incelendi. Oncesinde H.pylori te-
davisi almayan, gastroskopi esnasinda H.pylori icin ant-
rumdan en az 2 biyopsi alinip histopatolojik olarak Hp po-
zitifligi saptanan ve tedavi verilip tedaviden en az 4 hafta
sonra yine antrumdan alinan en az 2 biyopsi ile Hp eradi-
kasyon durumlari belirlenen hastalar ¢alismaya dabhil
edildi. Biyopsiler %10 formalin sollsyonu iceren kaplarla

Helikobakter pylori tedavisinde (i¢ farkli tedavi rejiminin degerlendirilmesi

hastanemiz patoloji béliimiine yollanmis ve Sydney sinif-
landiriimasina gére degerlendirilmistir. On sekiz yasindan
kiglk hastalar, mide adenokarsinomu saptanan hastalar,
uygun dozda eradikasyon tedavisi almayan hastalar ve te-
davi sonrasi endoskopik biyopsisi olmayan hastalar ¢a-
lisma disi birakildi. Calismaya dahil edilen hastalar aldiklari
tedavi rejimine gore gruplandirildi. Grup 1: Lansoprazol,
klaritromisin, amoksisilin; grup 2: Lansoprazol, bizmut
subsalisilat, klaritromisin, amoksisilin; grup 3: Lansopra-
zol, bizmut subsalisilat, metronidazol, tetrasiklin alan has-
talar olarak belirlendi. Bu gruplara baslanmis olan tedavi
rejimlerinin detaylari Tablo 1’de verilmistir.

Calismamiz Diyarbakir SBU Gazi Yasargil Egitim ve Aras-
tirma Hastanesi Etik Kurulu tarafindan 11.09.2020 tari-
hinde onaylandi (Etik Kurul No: 556 ) ve galismanin bu-
tiinU Helsinki Deklarasyonu yonergelerine uygun sekilde
gerceklestirildi.

istatiksel analiz

Veri analizi Statistical Package for the Social Sciences
(SPSS) 16.0 bilgisayar paket programi ile yapildi. Tanimla-
yici istatistikte sayisal veriler ortalama * standart sapma
ile, oransal veriler ise sayi ve yiizde oranlari olarak verildi.
istatistiksel analizlerde anova testi ve ki-kare testleri kul-
lanildi. P<0.05 degerleri istatistiksel olarak anlamli kabul
edildi.

Bulgular

Calismaya alinan 60 vakanin 29'u (%48.3) kadin, 31’i
(%51.7) erkek olup yas ortalamasi 42.88+15.17 yil (18-85)
idi. iki gastroskopik islem arasinda gecen ortanca siire
11.9 (1-34) ay idi. ilk endoskopik islemde en sik tani %70
ile eritematdz gastrit olup digerleri sirasiyla mide ve/veya
bulbus tlseri (%8.3), mide polibi (%8.3), hiatal herni / 6zo-
fajit (%5), eritemat6z gastrit + bulbit (%3.3), ektopik pank-
reatit (%1), nérendokrin timor (%1), MALT lenfoma (%1)
olarak saptandi. TiUm endoskopik tanilar Tablo 2’'de veril-
mistir. On alt1 (%27.1) hastada histopatolojik olarak intes-
tinal metaplazi saptandi.

Tablo 1. Hp tedavisinde uygulanan tedavi rejimleri

Tedavi rejimi Tedavi siiresi
Lansoprazol 30 mg 2x1
Grup 1 (klasik tgla tedavi) Klaritromisin 500 mg 2x1 14 giin

Amoksisilin 1 gr 2x1
Bizmut subsalisilat 262 mg
4x1
Lansoprazol 30 mg 2x1 14 giin
Klaritromisin 500 mg 2x1
Amoksisilin 1 gr 2x1
Bizmut subsalisilat 262 mg
4x1
Lansoprazol 30 mg 2x1 14 gin
Tetrasiklin 500 4x1
Metronidazol 500 mg 3x1

Grup 2 (bizmut eklenmis
klasik il tedavi)

Grup 3 (bizmutlu doértlu te-
davi)

Eradikasyon tedavisi baslanan 20 (%33.3) hasta grup 1'de,
23 (%38.3) hasta grup 2'de, 17 (%28.3) hasta grup 3'te idi.
Grup 1,2 ve 3’lin yas ortalamalari sirasiyla 40.05+15.33,

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2021;18(1):100-103.

DOI: 10.35440/hutfd.822754

101



Ekin ve ark.

42.86+15.90, 46.23+14.14 ve kadin/erkek oranlari sira-
siyla 11/9, 9/14, 9/8 idi. Bu gruplar arasinda yas ortalama-
lari (p=0.474) ve cinsiyet (p=0.577) agisindan anlamli fark-
lilik yoktu. Otuz dort (%57.6) vakada tedavi sonrasi yapilan
endoskopik biyopside Hp negatiflesmisti. Grup 1,2 ve 3’lin
tedavi sonrasi Hp negatiflesen hasta sayi ve oranlari sirasi
ile 10 (%50), 12 (%52.2) ve 12 (%66.7) olup gruplar ara-
sinda istatistiksel olarak anlamh farkliik saptanmadi
(p=0.236) (Tablo 3).

Tablo 2. Hp (+) hastalarin endoskopik tanilari
Endoskopik tanilar

Hasta sayisi (%)

Eritematoz gastrit 42 (%70)
Eritematoz gastrit ve bulbit 2 (%3,3)
Mide ve/veya bulbus Ulseri 5(%8,3)
Mide polipi 5 (%8,3)
Hiatal herni / 6zofajit 3 (%5)

Ektopik pankreatit 1(%1,7)
Noroendokrin timaor 1(%1,7)
MALT Lenfoma 1(%1,7)

Tablo 3. Uc¢ tedavi rejiminin karsilastiriimasi

Grup 1 Grup 2 Grup 3 P
(n=20) (n=23) (n=17)
Yas, yil 40.05+15.33 42.86+15.90 46.23+14.14 0,474
Cinsiyet (K/E) 11/9 9/14 9/8 0,527
Eradikasyon %50 %52,2 %66,7 0,236
orani (%)
Tartisma

Bu c¢alismada, hastanemizde ve Tirkiye'de en sik kullani-
lan Gg¢ Hp eradikasyon tedavi rejiminin etkinligini deger-
lendirdik. Klasik Gglii tedavi, bizmut eklenmis klasik Ggli
tedavi ve bizmutlu dortli tedavi rejimlerinin eradikasyon
oranlarini sirasi ile %50, %52.2 ve %66.7 olarak saptadik.
Global bir saglik sorunu haline gelen ve o6zellikle gelis-
mekte olan (ilkelerde yliksek antibiyotik direnci nedeniyle
Hp enfeksiyonu can sikici bir hale gelmistir. Hp eradikas-
yon tedavisinin basarisini etkileyen faktorlerin basinda an-
tibiyotik direnci, bireysel, cevresel ve genetik faktorler yer
alir (10,11). Hp tedavisinde konsensus olusturmak igin en
son 2017’de Amerika Gastroenteroloji Koleji (ACG) kila-
vuzu ve Maastricht V konsensus raporu aciklanmistir
(7,12). Turkiye'de ise Hp tedavisine yonelik heniiz bir go-
ris birligi olusturulmamistir. ACG kilavuzu Hp pozitif sap-
tanan tim hastalarin tedavi edilmesini 6nermektedir. Ma-
astricht V konsensus raporunda klaritromisin ve metroni-
dazol direncine gore eradikasyon tedavisinin belirlenmesi
onerilmektedir. Klaritromisin ve metronidazol direnci
%15’in Uzerinde olan bdlgelerde bizmut iceren dortli te-
davi (PPI + iki antibiyotik +bizmut) veya bizmutsuz dortli
(PPI, klaritromisin, amoksisilin ve nitroimidazol) éneril-
mektedir (12). Yapilan bir galismada Turkiye’de klaritromi-
sin ve metronidazol direnci %40 olarak belirtilse de (13),
baska bir calismada klaritromisin direncinin %50’nin (ize-
rinde oldugu ve metronidazol direncinin ise %49 oldugu
belirtiimektedir (14,15).

Birinci sira Hp eradikasyon tedavisinde klasik lglii tedavi-
nin etkinligini sistematik olarak analiz eden bir ¢alismada,
bu tedavi rejiminin basari orani %68,8 olarak bildirilmis ve

Helikobakter pylori tedavisinde (i¢ farkli tedavi rejiminin degerlendirilmesi

tedavi basarisinin yillar gegtikge azaldigi belirtilmistir (16).
iki bin dért yilinda yapilan bir calismada, klasik tiglii tedavi
ve bizmut eklenmis klasik t¢ll tedavi ile Hp eradikasyon
oranlari sirasi ile %56 ve %68 olarak saptanmistir (17). Ya-
kin zamanda yayinlanan bir ¢calismada klasik Ggli tedaviile
Hp eradikasyon orani %56.7 ve bizmut eklenmis klasik
Ucli tedavi ile eradikasyon orani %53.3 olarak saptanmis-
tir (18). Bizim galismamizda ise klasik gl tedavinin era-
dikasyon oranini %50, bizmut eklenmis klasik Uglu tedavi
rejiminin eradikasyon oranini ise %52.2 olarak bulduk. Bu
oranlarin bu kadar disiik olmasinin nedeni ylksek klarit-
romisin direnci ile agiklanabilir (19). Bu iki tedavi rejiminin
tedavi basarisi, hedeflenen eradikasyon oranin ¢ok altinda
olup Hp eradikasyon tedavisinde kullanilmamasi uygun
olacaktir.

Klasik tigli tedavi ve bizmut eklenmis klasik Uglu tedavinin
Hp eradikasyon basarisinin disiik olmasi nedeniyle dortld,
ardisik ve concomitant tedavi rejimleri gelistirilmistir. Ul-
kemizde de sik kullanilan dértli tedavi rejimi bizmut, PPI,
metronidazol ve tetrasiklin iceren dortli tedavi rejimidir.
Klasik Ugla tedaviye yanit vermeyen, endoskopik biyopsi
ile Hp varhig ve tedavi yanitinin degerlendirildigi bir ¢alis-
mada, 14 giinluk doértli tedavi rejimi (lansoprazol, raniti-
din bizmut sitrat, tetrasiklin ve metronizol) ile Hp eradi-
kasyon orani %67.7 olarak saptanmistir (20). Ozden ve ar-
kadaslarinin 2010 yilinda yayinladiklari ve 10 yil boyunca
kendi hastalarina uyguladiklari tedavi rejimlerini karsilas-
tirdiklari bir calismada, iki haftalik kolloid bizmut sitrat,
tetrasiklin ve metronidazol iceren tedavi rejimiyle Hp era-
dikasyon oranini %92.3 olarak saptamiglardir. Bu ¢alisma-
nin sonunda Ozden ve arkadaslari, Tirkiye gibi klaritromi-
sin direncinin yuksek oldugu Ulkelerde, bizmut subsitratli
liclu tedavi veya tetrasiklin, amoksisilin, metronidazol ve
PPliceren dortll tedavi rejimini 6nerdiklerini belirtmisler-
dir (3). Bizmut subsalisilat, tetrasiklin, metronidazol ve
PPI'dan olusan doértli tedavinin 10 glin uygulandig baska
bir calismada Hp eradikasyon orani %83.3 olarak bulun-
mustur (21). Bizim ¢alismamizda bizmutlu dortli tedaviile
Hp eradikasyon oranini %66.7 olarak bulduk. Bizim buldu-
gumuz oran, Hp eradikasyon tedavisi icin kabul edilebilir
oran olan %80’in altindadir. Buldugumuz eradikasyon ora-
ninin diger ¢alismalardan dislik olmasinin nedeni; ¢alis-
mamizin bu g¢alismalardan daha sonra yapilmis olmasi
ve/veya metronidazol direng oraninin bizim hastalari-
mizda daha fazla olmasina bagli olabilir.

Calismamizdaki sinirlayici faktorler; retrospektif olmasi,
calismaya alinan hasta sayisinin az olmasi, Hp varliginin
tek tani testi ile yapilmis olmasi, kontrol biyopsilerin ayni
slirede bakilmamis olmasidir.

Sonug olarak; son dort yilda Hp eradikasyon tedavisinde
kullanilan tg farkli tedavi rejiminin basari oranlarini aras-
tirdik. Ug tedavi rejiminin de basari oranini kabul edilebilir
oranin ¢ok altinda saptadik. Turkiye’de, klasik Ggli tedavi
ve bizmut eklenmis klasik Gi¢lli tedavinin Hp eradikasyon
tedavisinde kullanilmamasi daha uygun olabilir. Yiksek
metronidazol direnci nedeniyle, bizmutlu d6rtli tedavinin

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2021;18(1):100-103.

DOI: 10.35440/hutfd.822754

102



Ekin ve ark.

kullanilmasi da uygun olmayabilir. Bu {i¢ tedavi rejiminin
etkinliginin degerlendirilmesi icin, genis olcekli ¢alisma-
lara ihtiyag vardir. Ayrica lilkemizde antibiyotik direng ¢a-
lismalari yapilarak, Hp eradikasyon tedavisinde yeni te-
davi rejimlerinin gelistirilmesi uygun olabilir.
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min, mean duration of mechanical ventilation was 62.1+37.8 (range, 15-167) days, mean intensive
care unit stay was 67.2+43.5 (range, 15-247) days, and mean hospitalization time was 77.5+50.4
(range, 15-277) days. Hypoxia and hypotension were the most common intraoperative
complications and minor bleeding was the most common postoperative complication.
Conclusions: Performing early tracheostomy in intensive care unit patients requiring prolonged
mechanical ventilation increases patient comfort, facilitates discontinuation of mechanical
ventilation, reduces the dead space, facilitates the clearing of airway secretions, and shortens the
duration of intensive care unit and hospital stay. Additionally, percutaneous tracheostomy was
revealed as a safe procedure for intensive care unit patients due to its lower complication rates.
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Amag: Yogun bakim Unitemizde perkitan trakeostomi yontemi ile agilan 58 hastayi retrospektif
olarak sunmayi amagladik.

Materyal ve Metod: Hastanemizin anesteziyoloji ve reanimasyon klinigi yogun bakim tnitesinde
Ocak 2017-Aralik 2020 tarihleri arasinda perkiitan yontemle trakeostomi agilan hastalar retrospektif
olarak incelendi.

Bulgular: Calismaya 58 hasta dahil edildi. Hastalarin yas ortalamasi 65+18,2 yil idi. Hastalarin %56,9’i
erkek, % 43,1’i kadindi. Yatis tanilarina bakildiginda en sik neden nérolojik nedenler idi. Hastalarin
Apache |l skorlari ortalama 23,2+3,6 olarak bulundu. Hastalarin PT agilmasina kadar gegen siire
ortalama 18,3+5,1 giin, PT agilma siresi 11,1+2,4 dk, mekanik ventilator streleri 62,1+37,8 giin ve
yogun bakim yatis siiresi 67,2+43,5 giin olarak bulundu. islem sirasinda en sik goriilen komplikasyon
hipoksi ve hipotansiyon iken islem sonrasinda gorilen en sik komplikasyon minor kanama olarak
saptandi.

Sonug: Trakeostominin, hasta konforunu artirmak, hastalarin solunum cihazindan ayrilmalarini
kolaylastirmak, oli boslugu azaltarak pulmoner sekresyonlarin temizlenmesini saglamak gibi
avantajlari bulunmaktadir. Perkiitan trakeostomi disik komplikasyon oranlari nedeniyle daha
guvenilir bir islemdir.

Anahtar kelimeler: Perkiitan trakeostomi, Komplikasyon, Yogun bakim
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Introduction

Percutaneous tracheostomy (PT) is a surgical method fre-
quently used in the treatment of upper respiratory tract
obstructions and in critical care patients undergoing en-
dotracheal intubation that require long-term mechanical
ventilation (MV) (1,2). In such patients, the aim in per-
forming PT is to protect the airway, prevent complications
associated with intubation, reduce laryngeal injury, facili-
tate nursing care and the clearing of airway secretions, re-
duce the dead space volume, facilitate the transfer of a
patient from the intensive care unit (ICU) to the general
ward, increase the patient comfort, facilitate the recovery
of speech, decrease airway resistance, shorten the length
of ICU stay, and facilitate oral feeding (1-3).

Although numerous PT techniques have been described to
date, the most widely used techniques include the percu-
taneous dilatational technique (PDT) described by Ciaglia
etal.in 1985 and the percutaneous guide-wire dilatational
tracheostomy technique described by Griggs et al. in 1990
(4,5).

Percutaneous tracheostomy (PT) has been shown to be a
viable method due to its key advantages including easy
bedside application, low complication rates, and short ap-
plication time. Moreover, PT is frequently used in ICU pa-
tients requiring elective tracheostomy (6,7). As PT is an in-
vasive procedure, it may lead to both intra- and post-op-
erative complications. Common intraoperative complica-
tions include bleeding, hypoxia, hypercapnia, pneumotho-
rax, subcutaneous emphysema, paratracheal localization,
tracheal wall injury, aspiration, sudden death, and esoph-
ageal injury and common postoperative complications in-
clude bleeding, stoma infection, vocal cord paralysis,
pneumonia, mediastinitis, tracheoesophageal fistula, tra-
cheal stenosis, and tracheomalacia (6,8,9).

In this study, we retrospectively reviewed patients that
underwent PT in our ICU between January 2017 and De-
cember 2020.

Materials and Methods

The retrospective study included 58 patients that under-
went PT in the ICU at our Anesthesiology and Reanimation
department between January 2017 and December 2020.
Patients aged over 18 years were included in the study
and patients that underwent surgical tracheostomy were
excluded from the study.

Age, gender, primary diagnosis of hospitalization, acute
physiology and chronic health evaluation (APACHE) II
score, duration of intubation, procedural time, and intra-
and post-operative complications were recorded for each
patient. Early complications (minor bleeding, surgical
bleeding, subcutaneous emphysema, pneumothorax, hy-
poxia, and mortality) were recorded for each patient. Mi-
nor bleeding was defined as bleeding that could be con-
trolled with a sponge wrapped around the stoma within a
short period after the procedure and surgical bleeding
was defined as bleeding originating from the stoma or

Percutaneous Tracheostomy Experience in Intensive Care Unit

from the tracheostomy via aspiration despite compres-
sion. Duration of MV, length of ICU stay, hospitalization
time, and discharge status were recorded for each patient.
Percutaneous tracheostomy (PT) was performed in pa-
tients who had normal trachea and neck structure (no goi-
ter, previous neck surgery, or soft tissue infection in the
neck) and no hemostatic disorder (platelet [PLT] count
>50,000/mm? and activated partial thromboplastin time
[APTT] and prothrombin time [PT] less than 1.5 times the
reference value). Routine monitoring including electrocar-
diography (ECG), pulse oximetry, end-tidal carbon dioxide
value, and invasive/non-invasive arterial pressure moni-
toring was performed throughout the procedure. The pro-
cedure was performed with a PT kit (Portex, Hythe, Kent,
England). Prior to the procedure, fentanyl 1 pg kg?,
propofol 3 mg kg and rocuronium 0.6 mg kg were ad-
ministered intravenously and positive pressure MV was
administered with 100% oxygen. The patient was placed
in the supine position and the head was brought to exten-
sion with support below the shoulders. The endotracheal
tube was pulled below the vocal cords. The neck area was
wiped with antiseptic solution and then covered with ster-
ile drapes. The space between the second and third tra-
cheal rings was located by palpation. Local anesthesia of
lidocaine 2% (3-5 ml) was applied to the target area. After
the induction of local anesthesia, a 14G needle with saline
was entered into the tracheal lumen via the aspiration of
the target area. Entry into the tracheal lumen was con-
firmed with a fiberoptic bronchoscope. After confirming
the placement of the needle, the guidewire was placed in
the tracheal lumen. The area was enlarged with the aid of
a dilator over the guidewire and then the skin, subcutane-
ous tissue, and trachea were expanded with forceps. After
achieving an appropriate width, a 7.5, 8 or 8.5 mm tra-
cheal tube was inserted in the trachea. The cuff of the tra-
cheostomy cannula was inflated, intra-tube aspiration
was performed, and then the patient was connected to
the ventilator. After listening to the respiratory sounds, a
pulmonary radiograph was taken. The study was ap-
proved by Harran University Medical School Clinical Re-
search Ethics Committee (03.02.2021-E.7895).

Statistical analysis

Data were analyzed using SPSS for Windows version 21.0
(Armonk, NY: IBM Corp.). Descriptives were expressed as
meanztstandard deviation (SD) and percentages (%). Vari-
ables were compared using Chi-square test and Student’s
t-test.

Results

A total of 1,015 patients were followed up in our ICU be-
tween January 2017 and December 2020. Of these, 58 pa-
tients who underwent PT due to the requirement of pro-
longed mechanical ventilation and 60 patients that under-
went surgical tracheostomy were included in the study
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(Figure 1). Tracheostomy was performed in 60.5% of pa-
tients who were hospitalized in our ICU for more than 20
days.

Table 1. Demographic characteristics

PT group (n=58)

Age (MeanzSD) 65+18.2
Gender n (%)
Male 33 (56.9)
Female 25 (43.1)
Primary diagnosis n (%)
Neurological disorders 30(51.7)
Cardiac conditions 16 (27.6)
Respiratory failure 8(13.8)
Trauma 4(6.9)
APACHE Il 23.2+3.6

PT: Percutaneous tracheostomy, SD: Standard deviation, APACHE
1I: Acute physiology and chronic health evaluation I

The PT group comprised 33 (56.9%) men and 25 (43.1%)
women with a mean age of 65+18.2 (range, 19-90) years.
In this group, primary diagnoses of hospitalization in-
cluded neurological disorders (51.7%), cardiac conditions
(27.6%), respiratory failure (13.8%), and trauma (6.9%)
(Table 1). Moreover, mean APACHE Il score was 23.2+3.6,
mean time to PT was 18.315.1 (range, 7-30) days, mean
procedural time was 11.1+2.4 min, mean duration of MV
was 62.1+37.8 (range, 15-167) days, mean ICU stay was
67.2%43.5 (range, 15-247) days, and mean hospitalization
time was 77.5+50.4 (range, 15-277) days (Table 2).

Table 2. Clinical characteristics

Mean+SD Min Max
Time to PT (days) 18.345.1 7 30
Procedural time (min) 11.1+2.4 8 15
Duration of mechanical ven-  62.1+37.8 15 167
tilation (days)
ICU stay (days) 67.2+43.5 15 247
Hospitalization time (days) 77.5+50.4 15 277

SD: Standard deviation, Min: Minimum, Max: Maximum, PT: Percuta-
neous tracheostomy, ICU: Intensive care unit

Total complications occurred in 16 (27.5%) patients. Hy-
poxia and hypotension were the most common intraoper-
ative complications and minor bleeding was the most
common postoperative complication (Table 3).

Table 3. Complications
Intraoperative complications (%)

Hypoxia 10.3

Hypotension 6.9
Postoperative complications (%)

Minor bleeding 10.3

PT: Percutaneous tracheostomy

Of the 12 (20.7%) patients discharged, 8 (66.7%) of them
were discharged with a tracheal tube and 4 (33.3%) of
them were discharged after decannulation (Table 4).

Percutaneous Tracheostomy Experience in Intensive Care Unit

Table 4. Discharge status

Prognosis n %

Death 46 79.3

Discharged with tracheal tube 8 13.8

Discharged after decannulation 4 6.9
Discussion

In ICU, PT is mostly performed to reduce the complica-
tions of endotracheal intubation and MV, to ensure airway
safety, and to provide patient comfort in patients requir-
ing long-term MV (1). PT has numerous advantages such
as requiring small skin incision, causing less tissue dam-
age, bleeding, and stoma infection, and easy bedside ap-
plication (7,10,11). For these reasons, PT is more popular
than surgical tracheostomy (7,10). However, a study con-
ducted in Turkey evaluated ICU patients for a period of
three years and reported that out of the 203 patients that
underwent tracheostomy during the study period, 99
(48.8%) of them underwent PT and the remaining 104
(51.2%) patients underwent surgical tracheostomy (1).
Similarly, in our study, out of the 195 patients that were
hospitalized in ICU during the four-year study period, 58
(29.7%) of them underwent PT and 60 (30.8%) of them un-
derwent surgical tracheostomy.

Previous studies indicated that the most common primary
diagnoses of hospitalization were neurological disorders,
followed by respiratory failure in patients undergoing PT
(12,13). Karasu et al. evaluated 132 patients that under-
went PT and 37.5% of them were hospitalized due to neu-
rological disorders (15). Another study reported this rate
as 45.2% (13). Similarly, in our study, neurological disor-
ders were the most common primary diagnoses of hospi-
talization (51.7%).

Despite the numerous studies conducted on critical care
patients receiving MV, there is no consensus on the timing
of tracheostomy and the definition of early tracheostomy.
Scales et al. (15) defined the tracheostomies performed
until day 10 days of MV as early tracheostomy and those
performed after day 10 of MV as late tracheostomy. The
authors also noted that the 90-day and one-year mortality
rates were lower in patients that underwent early trache-
ostomy compared to those who underwent late trache-
ostomy. Terragni et al. (16) compared early (6-8 days) and
late (13-15 days) tracheostomies and found that the early
tracheostomy group had a shorter duration of MV and a
shorter ICU stay compared to the late tracheostomy
group, while the administration of early tracheostomy had
no significant effect of hospitalization time and mortality.
Similarly, Zheng et al. (6) compared early (day 3) and late
(day 15) tracheostomies and reported that the early tra-
cheostomy group had a shorter duration of MV and a
shorter ICU stay compared to the late tracheostomy
group. A study conducted in Turkey reported that the time
to tracheostomy varied between 8.20+5.44 and
19.51+10.23 days (8,9,12). In our study, the mean time to
PT was 18.315.1 days, which could be attributed to the
fact that the families of the patients provided the consent
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for PT belatedly.

Percutaneous tracheostomy (PT) may lead to both intra-
and post-operative complications. Common intraopera-
tive complications include bleeding, hypoxia, hypercap-
nia, pneumothorax, subcutaneous emphysema, paratra-
cheal localization, tracheal wall injury, aspiration, sudden
death, and esophageal injury and common postoperative
complications include bleeding, stoma infection, vocal
cord paralysis, pneumonia, mediastinitis, tracheoesopha-
geal fistula, tracheal stenosis, and tracheomalacia (4,8).
Kearney et al. (18) evaluated a large cohort of 827 patients
who underwent PT and reported the rate of perioperative
complications as 6% and the rate of early postoperative
complications as 5%. In a multicentric study, Halum et al.
(19) reported the rate of early postoperative complica-
tions (<1 week) as 5.6% and the rate of late postoperative
complications (>1 week) as 7.1%. In a study conducted in
Turkey, the rate of complications after PT was reported as
6% (7%). In our study, intraoperative complications in-
cluded hypoxia (10.3%) and hypotension (6.9%) and the
only postoperative complication was minor bleeding
(10.3%). Moreover, no surgical bleeding occurred in any
patient. The higher rate of hypoxia in our patients could
be attributed to the use of bronchoscopy during the PT
procedure.

In the literature, mean procedural time in PT was reported
as 6.1+2.1 min by Totoz et al. (7), as 10.85+11.77 min by
Karasu et al. (14), and as 12.66+11.34 min by Destegiil et
al. (20). In our study, mean procedural time was 11.1+2.4
min.

Limitations

Our study was limited since it had a retrospective design,
all the PT procedures were performed by the same oper-
ator, and no information was available regarding the ex-
perience of the operator and the long-term outcomes of
the patients.

Conclusion

Performing early tracheostomy in ICU patients requiring
prolonged MV increases patient comfort, facilitates dis-
continuation of MV, reduces the dead space, facilitates
the clearing of airway secretions, and shortens the dura-
tion of ICU and hospital stay. Accordingly, care should be
taken to avoid delaying the tracheostomy decision in pa-
tients with tracheostomy indications. Additionally, PT was
revealed as a safe procedure for ICU patients due to its
lower complication rates.
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inflamatuar Barsak Hastaliginda Adalimumab Tedavisinin Demir Parametreleri

ve Anemi Uzerindeki Etkileri

Effects of Adalimumab Treatment on Iron Parameters and Anemia in

Inflammatory Bowel Disease

Nimet YILMAZ !

1 SANKO Universitesi, Tip Fakiiltesi, Gastroenteroloji Bilim Dali, Gaziantep, TURKIYE

0z.

Amag: Bu calismada, Adalimumab tedavisinin inflamatuar barsak hastaliginda (iBH) demir parametreleri ve
aneminin seyri Uzerindeki etkisini degerlendirmek amaglanmistir.

Materyal ve Metod: 2016-2019 tarihleri arasinda Sanko Universitesi Tip Fakiiltesi Gastroenteroloji
polikliniginde takipli ve iBH nedeniyle Adalimumab tedavisi uygulanan 33 hasta (19 Crohn ve 14 iilseratif
kolit) galismaya dahil edilmistir. Hastalarin; yas, cinsiyet, laboratuvar verileri (kan hemoglobin (Hb),
hematokrit (Htc), I6kosit (WBC), trombosit (Plt), demir (Fe), demir baglama kapasitesi (DBK), transferrin
saturasyonu, ferritin, C-reaktif protein (CRP) ve sedimantasyon diizeyleri) kaydedilmistir. Tedavi 6ncesi ve 6.
aydaki degerler karsilastinlmistir. Klinik aktivite Glseratif kolit igin ortalama parsiyel Mayo skoru (pMayo) ve
Crohn hastalarinda ortalama Harvey-Bradshaw Index (HBI) puanlari karsilastirilarak tedavi etkinligi
degerlendirilmistir. Degiskenlerin analizinde SPSS 26.0 programi kullaniimistir. Degiskenler %95 giiven
dizeyinde incelenmis olup p degeri 0,05 ten kiiciik anlamh kabul edildi.

Bulgular: Sedimantasyon, CRP ve Plt degerlerinde tedavi sonrasinda disiis; Hb, Htc ve demir degerlerinde
anlamli yiikselme saptanmistir. Transferrin sattirasyonunda ise yiikselme gozlenmistir. Ancak bu istatistiksel
olarak anlamh fark olusturmamistir. Hb ve Htc degerlerindeki artisin Ulseratif kolit grubunda daha fazla
oldugu saptanmistir. Klinik pMayo ve HBI skorlarinda ise anlamli diisiis oldugu saptanmistir.

Sonug: iBH nedeniyle Adalimumab tedavisi uygulanan hastalarda anemi diizelmektedir ve bu diizelme
llseratif kolit hastalarinda daha belirgindir.

Anahtar kelimeler: inflamatuar Barsak hastaligi, Ulseratif kolit, Adalimumab, Demir, Anemi
Abstract

Background: In this study, we aimed to evaluate the effect of Adalimumab treatment on iron parameters
and the course of anemia in inflammatory bowel disease (I1BD).

Materials and Methods: Thirty-three patients (19 Crohn's and 14 ulcerative colitis) who received
Adalimumab treatment for IBD who were followed up in the Gastroenterology outpatient clinic of Sanko
University Faculty of Medicine between 2016-2019 were included in the study. Age, gender, laboratory data
(blood hemoglobin (Hb), hematocrit (Htc), leukocyte (WBC), platelet (Plt), iron (Fe), iron binding capacity
(DBK), transferrin saturation, ferritin, C - reaktif protein ( CRP) and sedimentation levels) of the patients were
recorded. Pre-treatment and 6th month values were compared. Clinical activity the efficacy of treatment
was evaluated by comparing the mean partial Mayo score (pMayo) for ulcerative colitis and the mean
Harvey-Bradshaw Index (HBI) scores in Crohn’s patients. SPSS 26.0 program was used in the analysis of
variables. Variables were analyzed at a 95% confidence level and a p value of less than 0.05 was considered
to be significant.

Results: Decrease in sedimentation, CRP and Plt values after treatment; and significant increase was found
in Hb, Htc and iron values, respectively. An increase in transferrin saturation was observed. However, this
did not create a statistically significant difference. It was determined that the increase in Hb and Htc values
was more in the ulcerative colitis group. A significant decrease was found in clinical pMayo and HBI scores.
Conclusions: Anemia improves in patients treated with Adalimumab for IBD, and this improvement is more
pronounced in patients with ulcerative colitis.

Key Words: Inflammatory Bowel disease, Ulcerative colitis, Adalimumab, Iron, Anemia
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Yilmaz

Giris

Ulseratif Kolit (UK) ve Crohn hastaligi; gastrointestinal ka-
nalin kronik, tekrarlayici, etyolojisi glinimuzde henlz net-
lesmemis olan inflamatuar barsak hastaliklaridir (iBH) (1).
Bu hastaliklarin tedavisinde ise gelisen immiin siirecin de-
gisik basamaklarini engellemek hedeflenmistir. Tumor
nekrozis faktor alfa (TNF-a)'nin biyolojik aktivitelerini an-
tagonize eden Adalimumab, infliksimab, ve Sertolizumab
pegol'iin IBH immiinopatogenezinde merkezi bir role sahip
oldugu bilinmektedir (2, 3). Adalimumab insan TNF-a'sina
yuksek afinite ile baglanarak biyolojik islevlerini modiile
eden rekombinant, tamamen insan kaynakli bir IgG1 mo-
noklonal antikorudur (4).

TNF-a, inflamatuar aneminin indiklenmesinde rol oyna-
maktadir. Anti-TNF-a ajanlarinin ise iBH’da anemi {zerin-
deki potansiyel etkisi heniiz netlesmis degildir (5, 6). Bu-
nunla birlikte aneminin ciddiyetinin iBH aktivitesi ile iliskili
oldugu ve iBH ile iliskili mukozal inflamasyonu hafifletmek
icin kullanilan anti-TNF ilaglarin anemiyi iyilestirebildigi ca-
lismalarda gosterilmistir (5, 6).

Bu calismada, Adalimumab tedavisinin iBH' da demir para-
metreleri ve aneminin seyri lizerindeki etkisini degerlendi-
rebilmek amaglanmigtir.

Materyal ve Metod

2016-2019 tarihleri arasinda Sanko Universitesi Tip Fakiil-
tesi Gastroenteroloji polikliniginde takipli, hastalik tanilari
European Crohn’s and Colitis Organisation (ECCO) kilavu-
zuna gore klinik, endoskopik ve histopatolojik olarak konul-
mus ve anti-TNF tedavisi alan hastalar ¢alismaya alinmistir.
Calismaya dahil edilen hastalarin bilgilerine elektronik veri
tabanindan ulasiimistir. Hastalarin; yas, cinsiyet, laboratu-
var verileri (kan hemoglobin (Hb), hematokrit (Htc), I6kosit
(WBC), trombosit (PLT), demir (Fe), demir baglama kapasi-
tesi (DBK), transferrin saturasyonu, ferritin, C-reaktif pro-
tein (CRP) ve sedimantasyon diizeyleri), cerrahi oykis,
kronik hastalik varligi, anemiye yonelik bir tedavi alip alma-
dig1 ve kullandigi ilaglar kaydedilmistir. On sekiz yas alti,
daha 6nce herhangi bir anti-TNF ajan kullanmis olan, 3 ay-
lik rutin kontrollerine diizensiz gelen, tedavi baslangicinda
ve takip eden haftalarda kan transflizyonu, demir veya vi-
tamin takviyesi almis olanlar, anemiye neden olabilecek
kronik hastaligi olan ve bu nedenle ilag kullananlar (bébrek
yetmezligi, malignite, bag dokusu hastaliklari veya hema-
tolojik durumlarin varhgi) ¢alismaya dahil edilmemistir. Kli-
nigimizde toplam 46 hastaya Adalimumab tedavisi baslan-
misti ve dahil edilme kriterlerimize uyan 37 hasta mev-
cuttu. Fistilizan veya perianal tutulumlu olup ara kontrol-
lerde ¢oklu antibiyotik tedavisi almis olan 4 Crohn hastasi
calismadan gikarildi ve (n=33 (19 Crohn ve 14 UK)) cals-
maya dahil edildi. Tedavi baslangicinda hicbir hastada aktif
enfeksiyon olmadigi gosterilmisti.

inflamatuar Barsak Hastaliginda Adalimumab Tedavisi

immunomodiilatér ve steroid tedavisine refrakter orta—
agir aktiviteli hastalik nedeniyle anti- TNF tedavi baslanmis
olan UK ve Crohn hastalarinin her ziyaretinde tanimlanmig
ve hasta dosyalarina islenmis olan klinik hastalik aktivitesi
puanlari da kaydedildi. Yaklasik li¢c ayda bir poliklinik kont-
roliine gelen hastalarda UK icin klinik hastalik aktivitesi
parsiyel Mayo skoru (pMayo) (hafif aktivite: 2-4; orta akti-
vite: 5-7; siddetli aktivite:>7) kullanilarak degerlendiril-
misti. Crohn hastaligi icin ise klinik hastalk aktivitesi Har-
vey-Bradshaw indeksi (HBI) (hafif aktivite: 5-7; orta akti-
vite: 8-16; siddetli aktivite:> 16) ile degerlendirilmisti (7).
UK igin pMayo skorunda ve Crohn hastaligi icin HBI'da en
az iki puanlik bir azalma, tedaviye klinik yanitin gostergesi
olarak kabul edildi.

Anti-TNF tedavisinin 8-16. haftasinda semptomatik di-
zelme ve biyogostergelerde iyilesme varsa remisyon kabul
edilmektedir. Bu nedenle ¢alismamizda tedavinin 6. ayin-
daki veriler degerlendirilmistir. Tiim hastalara, Adalimu-
mab enjeksiyonlar T 0, 2. hafta, 4. hafta (160-80-40mg /
subkutan enjeksiyon) ayni dozda uygulanmistir. idame te-
davide ise bitln hastalar iki haftada bir 40 mg Adalimu-
mab tedavisini subkutan almisti.

Tedavi 6ncesi ve tedavinin altinci ayindaki degerler karsi-
lastirilarak Adalimumab tedavisinin IBH' da demir para-
metreleri ve aneminin seyri Gzerindeki etkisi incelendi. Ay-
rica tedavi 6ncesi ve sonrasinda UK hastalarinda ortalama
pMayo ve Crohn hastalarinda ortalama HBI puanlari karsi-
lastirilarak tedavi etkinligi degerlendirildi (8).

Calisma Sanko Universitesi Tip Fakdiltesi Etik Kurulunun
21.01.2021 tarih ve 2021/01 nolu etik izni ile yapilmistir.
Degiskenlerin analizinde SPSS 26.0 (IBM Corporation, Ar-
monk, New York, United States) ve PAST 3 (Hammer, @.,
Harper, D.A.T., Ryan, P.D. 2001. Paleontological statistics)
programlari kullanildi. Tek degiskenli verilerin normal dagi-
lima uygunlugu Shapiro-Wilk francia testi ile degerlendiri-
lirken varyans homojenligi Levene testi ile degerlendirildi.
Cok degiskenli verilerin normal dagilima uygunlugu igin
Mardia; (Dornik and Hansen omnibds) testi kullanilirken
varyans homojenligi icin Box-M testi kullanildi. Bagimsiz iki
grubun nicel verilere gore birbiri ile karsilastirlmasinda In-
dependent-Samples T testi kullanilirken Mann-Whitney U
testi Monte Carlo sonuglariyla birlikte kullanildi. Bagiml ni-
cel degiskenlerin, iki tekrarli 6lctimlerinin birbiri ile karsi-
lastirilmasi igin Wilcoxon Signed Ranks Testi Monte Carlo
similasyon sonuglari kullanilarak test edilirken, degisken-
lerinin tekrarli nicel 6lgiimlerinin gruplara gore etkilesimini
incelemek igin General Linear Model-Repeated Anova kul-
lanildi. Nicel degiskenler tablolarda ortalama (standart
sapma) ve Medyan (Minimum / Maximum) seklinde ifade
edilirken kategorik degiskenler ise n(%) olarak gosterildi.
Degiskenler %95 giiven dlizeyinde incelenmis olup p degeri
0,05 ten kiiclik anlamli kabul edildi.
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Bulgular

Calismaya 33 hasta (19 Crohn ve 14 UK) dahil edildi. Bu
hastalarin 12 kadin (% 36,4) ve 21 erkek (% 63,6) oldugu ve
yas ortalamalarinin 28 (18-53) oldugu saptandi. Hastalarin
yas, cinsiyet, sigara kullanimi, egitim durumu ve medeni
durumunun Crohn ve UK tanilarina gére dagilimlan tablo
1’de verilmistir.

Tablo 1. Demografik verilerin gruplara gore dagilimi

Total Crohn Ulseratif Kolit
(n=33) (n=19) (n=14)
Medyan Medyan Medyan
(Min/Max) (Min/Max) (Min/Max)
Yas (yil) 28 (18 / 53) 28 (18 / 53) 29(19/42)  0.795¢
n (%) n (%) n (%)
Cinsiyet
Kadin 12 (36.4) 4(21.1) 8(57.1) 0.066 P¢
Erkek 21(63.6) 15 (78.9) 6(42.9)
Sigara
Yok 21(63.6) 10 (52.6) 11(78.6) 0.160 e
Var 12 (36.4) 9(47.4) 3(21.4)
Egitim
ilkdgretim 3(9.1) 2(10.5) 1(7.1) 0.772ff
Lise 16 (48.5) 8(42.1) 8(57.1)
Universite 14 (42.4) 9(47.4) 5(35.7)
Medeni durum
Bekar 10(30.3) 6(31.6) 4(28.6) 0.999f
Evli 23 (69.7) 13 (68.4) 10 (71.4)

YMann Whitney u test (Monte Carlo), ¢ Pearson Chi-Sqare Test (Monte Carlo), f
Fisher Exact Test (Exact), ¥ Fisher Freman Halton Test (Monte carlo)

Tablo 2. Laboratuvar parametrelerinin gruplara gore dagilimi

inflamatuar Barsak Hastaliginda Adalimumab Tedavisi

Hastalarin tedavi 6ncesi ve tedavi sonrasi 6. aydaki kan tet-
kiklerine gore sedimantasyon, CRP, Hb, Htc, Plt, Transfer-
rin satlirasyonu ve demir degerleri tablo 2’de gosterilmis-
tir. Sedimantasyon, CRP ve PIt degerlerinde tedavi sonra-
sinda istatistiksel anlamli diistis ve Hb, Htc, demir degerle-
rinde ise istatistiksel olarak anlamli bir artis saptanmistir.
Transferrin satlirasyonunda yikselme gozlenmis ancak bu
istatistiksel olarak anlamli fark olusturmamistir. Hastalar
Crohn ve UK olarak gruplandiginda Hb ve Htc degerlerin-
deki artisin UK grubunda daha fazla oldugu ve bu farkin is-
tatistiksel olarak anlamli oldugu saptanmistir. Tedavi on-
cesi ve sonrasi UK hastalarinda pMayo skorlari, Crohn has-
talarinda da HBI skorlari karsilastirildiginda her iki grupta
daistatistiksel anlamli diists oldugu gorilmustir (Tablo 3).

Tablo 3. Parsiyel Mayo skoru ve Harvey-Bradsaw indekslerinin tedavi

oncesi ve sonrasi dagilimi
T0 TS p

Ortalama (SS) Ortalama (SS)

Parsiyel Mayo skoru

pt
indeksi 12.71(2.13) 5.43 (0.85) <0.001
Medyan Medyan
(Min/Max) (Min/Max)
Harvey-Bradsaw in- 28(36/ 24) 10(20/7) 0,001

deksi

P Pairet t Test (Bootstrap), ¥ Wilcoxon Signed Ranks Test (Monte Carlo), “ Mann Whit-
ney u test (Monte Carlo), SS.:Standart sapma, TO: Tedavi Oncesi, TS: Tedavi Sonrasi

Ulseratif Kolit P degeri

(n=14) (gruplar arasi)

Medyan (Min/Max)

Crohn
(n=19)
Medyan (Min/Max)
CRP (mg/dl)
T 64 (38 / 180)
TS 16(2/31)
Degisim (TS-TO) -55(-168 / -20)
P degeri (grup igi) <0.001 %
Hemoglobin (g/dl)
10 11(9/ 14)
TS 12(9/14)
Degisim (TS-TO) 1(-1/2)
P degeri (grup igi) 0.006 ¥
Transferrin satiirasyonu (%)
10 5.8(3.4/25)
TS 6.6 (3.6/23.9)
Degisim (TS-TO) 0.2(-3.9/7.6)
P degeri (grup igi) 0.347 %

Ortalama (SS)

78 (31/ 164) 0.592
21(3/40) 0.064
-49.5 (-154 / -11) 0.789
<0.001
11(9/12) 0.566
12.5 (11/15) 0.469 ¢
2(0/4) 0.040¢
<0.001 %
6.25 (4 /14.8) 0.878
6.5 (4.8 /20) 0.939
0.4(-3.4/11.9) 0.731v
0.150 %

Ortalama (SS)

Sedimantasyon (mm/h)

TO 42.68 (22.37)
TS 23.74 (11.89)
Degisim (TS-TO) -18.95 (17.50)
P degeri (grup igi) <0.001 2
Demir (ug/dl)
TO 29.37(10.00)
TS 36.37(7.23)
Degisim (TS-TO) 7.00 (6.34)
P degeri (grup igi) <0.001 2
Platelet (103/mm 3)
TO 428.26 (102.32)
TS 364.53 (79.16)
Degisim (TS-TO) -63.74 (67.56)
P degeri (grup igi) 0.001
Hemotokrit (%)
TO 32.84 (4.02)
TS 36.16 (4.02)
Degisim (TS-TO) 3.32(2.77)
P degeri (grup igi) <0.001

49.50 (18.63) 0.361t
28.36 (14.44) 0.321¢
-21.14 (17.65) 0.7257
0.001
28.07 (4.92) 0.659
35.07 (5.92) 0.587¢
7.00 (3.53) 0.999
<0.001 7
451.93 (113.82) 0.536¢
401.36 (96.89) 0.239¢
-50.57 (52.11) 0.548
0.003
31.93 (2.09) 0.444¢
37.64 (2.59) 0.236
5.71(2.27) 0.013 %
<0.001 7

raGeneral Linear Model Repeated Anova (Wilks' Lambda), ¥ Wilcoxon Signed Ranks Test (Monte Carlo), tIndependent samples t test, SS.:Standart sapma, TO: Tedavi

Oncesi, TS: Tedavi Sonrasi
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Tartisma

TNF-a inhibitorlerinin kronik enflamatuar hastaliklarin te-
davisinde giivenli ve etkili oldugu kanitlanmistir. immuno-
modilator ve steroid tedavisine yanitsiz orta—agir aktivi-
teli UK ve Crohn hastaliginin tedavisinde anti-TNF ajanlar
anahtar rol oynamaktadir.

iBH’da intestinal kayip, mukozal inflamasyona bagl emili-
min azalmasi, interlokin (IL)-1, IL-6, TNF-a gibi inflamatuar
sitokinlere bagl ferroportin yikiminda artis ve bunun so-
nucu olarak hepsidinin asiri ekspresyonu gibi nedenlerle
anemi gorilmektedir. TNF-q, eritroid progenitorlerinin in-
hibisyonu ve demir metabolizmasi tzerindeki etkiler yo-
luyla anemiye neden olabilmesinin yaninda makrofajlar
icinde demir tutulmasi ve barsakta demir emiliminin inhi-
bisyonuna da neden olmaktadir (9, 10).

Anemi, iBH hastalarinda yorgunluk, huzursuz bacak send-
romu, bozulmus fiziksel ve bilissel fonksiyonlar ve azalmis
yasam kalitesi ile iliskilendirilmistir (11). iBH hastalarinda
aneminin dizeltilmesi ile hastalik aktivitesinden bagimsiz
olarak hastalarin yasam kalitesinin iyilestigi gésterilmistir
(12-14). Ayni zamanda aneminin prevelansinin ve ciddiye-
tinin IBH aktivitesiyle iliskili oldugu ve mukozal inflamas-
yonu hafifletmek icin kullanilan anti-TNF ajanlarin anemiyi
iyilestirebilecegi de gosterilmistir (5, 6, 15).

Hem UK hem de Crohn hastaliginda olusan anemi, Hb,
Htc, azalmis transferrin saturasyonu, artmis sedimantas-
yon hizi ve CRP ile iliskilendirilmistir (5). Bu nedenle ¢alis-
mamizda Adalimumab’in anemi ve inflamasyon Uzerine
olan etkisi bu parametreler ile degerlendirilmistir. Koutro-
ubakis ve ark.’nin 2015 yilinda anti TNF-a ile tedavi edilen
430 iBH hastasiyla yaptiklari calismada median Hb seviye-
leri karsilastirilmis ve 6zellikle 1. yildan sonra anlamli artig
oldugu gosterilmistir (16). Corrado ve ark.’nin ¢alisma-
sinda da romatoid artrit ve psoriatik artrit hastalarinda uy-
gulanan Adalimumab tedavisi sonrasinda Hb seviyesinin
yukseldigi gosterilmistir (17). Rubin ve ark.’nin 2011 yi-
linda yaptiklari randomize kontrollii galismada 778 hasta
degerlendirilmis ve Crohn hastalarinda Adalimumab teda-
visinin hem 26. hem de 56. haftalarinda Hb ve Htc deger-
lerinde ylkselme gosterilmistir (15). Romatoid artritte
uygulanan Adalimumab tedavisinin de anemi Uzerine iyi-
lestirici etkisi oldugunu gosteren galismalar mevcuttur
(18, 19). Calismamizda da literatirle uyumlu olarak Hb ve
Htc degerlerinde her iki hasta grubunda da tedavi 6nce-
sine gore anlaml yiikselme gdzlenmistir. iki grup kendi
arasinda karsilastirildiginda ise bu artisin UK hastalarinda
Crohn hastalarina gore daha fazla oldugu saptanmistir.
Boyle bir karsilastirmaya literatlirde rastlanmamistir. Bu
durum azalmis demir alimi ve yaygin mukozal lilserasyon-
lardan kanama sonucu olusan demir kaybinin 6zellikle
UK’te daha sik griilmesi ile iliskilendirilebilir. Remisyonda
UK hastalarinin degerlendirildigi bir calismada pankolitli
hastalarin % 100'Unde ve sol tarafli kolitli hastalarin %
20,8'inde anemi gorulmustiir (20). Bu sonug yaygin tutu-
lumdan kaynaklanan artmis kayip ve inflamasyon yuki-
nln fazla olmasiile iliskilendirilebilir. Ayni zamanda anemi
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oraninin hastalik siiresine paralel olarak énemli 6lglide
artmis oldugunu gosteren galismalar mevcuttur (21, 22).
Romatoid artrit ve iBH nedeniyle Adalimumab tedavisi
alan hastalarda sedimantasyon ve CRP gibi inflamatuar
parametrelerde belirgin azalma gosterilmistir (15, 18, 19).
Calismamizda da literatiirle uyumlu olarak her iki hasta
grubunda da hem sedimantasyon hem de CRP degerle-
rinde anlamli azalma oldugu gorilmustir. Ayni zamanda
klinik aktivite indekslerindeki dislsle tutarli olarak CRP ve
ferritin'de 6nemli bir azalma goézlemledik. Verilerimiz,
hastalarda anormal demir homeostazi, inflamasyon ve
hastalik aktivitesi arasinda guicli bir iliski oldugunu goster-
mektedir.

ECCO kilavuzu, remisyonda olan iBH hastalarinda her 6 ila
12 ayda, aktif hastaligi olanlarda ise her 3 ayda bir anemi
parametrelerinin degerlendirilmesini 6énermektedir (11).
Anti-TNF tedavisi baslanan IBH hastalarinda tedaviye ya-
nit ve etkinligin kontroli yliklemeden sonraki 8-12. hafta-
larda yapilmaktadir ve 8-16 hafta icinde semptomatik di-
zelme ve biyogostergelerde iyilesme varsa remisyon kabul
edilmektedir. Bu nedenle galismamizda tedavinin 6. ayin-
daki veriler degerlendirilmistir. Bulgularimiz Adalimumab
tedavisinin 6. ayinda hastalarda aneminin iyilestigini gos-
termektedir; 6te yandan, daha uzun sireli bir tedavide
mukozal iyilesmenin indiksiyonu boyunca anemi iyiles-
meye devam edeceginden hastanin yasam kalitesi de ar-
tacaktir.

Cavallaro ve ark.’nin 2017 yilinda yaptiklari ¢alismada
anti-TNF ile tedavi edilen 21 iBH hastasinda tedavi éncesi
ve tedavinin altinci haftasinda degerler karsilastiriimis;
demir ve transferrinde artis ve CRP’de azalma saptanmis-
tir. Yazarlar anti-TNF tedavisinin 6zellikle kronik hastalik
anemisi patogenezinde yer alan IL-6 lzerinden etkili ol-
dugu ve demir metabolizmasini diizenleyerek anemiyi
azaltugini ileri stirmislerdir (23). Calismamizda her iki
hasta grubunda da demir degerleri tedavi 6ncesine gore
anlamh olarak ylkselmistir. Transferrin satlirasyonu ise
tedavi sonrasinda ylkselmis olup istatistiksel anlamh fark
saptanamamistir. Bunun nedenini ¢alismaya dabhil edilen
hasta sayisinin kisith kalmasi ile agiklayabiliriz. Birlikte ele
alindiginda, bu veriler Adalimumab tedavisinin demir me-
tabolizmasini ve ardindan iBH'da anemiyi énemli él¢lide
iyilestirdigini gostermektedir. Bu etki, esas olarak sitokin
aginin modulasyonu ile iligkili gériinmektedir.
Adalimumab iliskili hemolitik anemi, trombositopenik
mikroanjiyopati ve trombotik trombositopenik purpura
gelistigini gosteren ¢alismalara literatlirde rastlanmakta-
dir (15, 24-27). Bizim galismamizda da tedavi sonrasinda
her iki hasta grubunda da Plt degerlerinde istatistiksel an-
lamli diisme goézlenmistir. Fakat bu durum trombosito-
peni degildi ve tedavi sonrasi inflamasyondaki azalmaya
baglandi. Calismalarda Adalimumab sonrasi IBH hastala-
rinda aktivite skorlarinda iyilesme gorulmustir (23, 28).
Bizim ¢alismamizda da tedavi 6ncesi ve sonrasi karsilasti-
rildiginda UK hastalarinda pMayo skorlari, Crohn hastala-
rinda da HBI skorlarinda anlamh diisiis gorilmastar.
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Calismamizin bazi limitasyonlari mevcuttu. Bunlar ¢alis-
manin retrospektif olmasi, hasta sayisinin azligi, tiim has-
talarin hastalik yaslarinin bilinmemesi, calismaya dahil
edilen hastalarin tedavi 6ncesi ve tedavi sonrasi 6. aydaki
sonuglarinin degerlendirilmis olmasidir. Kronik hastalik-
larda daha uzun sireli medikal tedaviler uygulanmasi ne-
deniyle bu sire kisa kalmaktadir. Ancak biz bu c¢alisma-
mizda tedavinin erken donem sonuglarini degerlendir-
meyi amacladik. Tek merkez verisi oldugu igin kigtk bir
iBH hastasi grubu calismaya dahil edilebildi. Adalimumab
tedavisinin etkinligi, tedaviye endoskopik ve histolojik ya-
nitla ilgili veriler olmadan yalnizca klinik skorlar kullanila-
rak belirlendi ve bir enflamatuar belirte¢ olan fekal kalp-
rotektin tim hastalarda mevcut olmadigi icin degerlendi-
rilemedi. Bu nedenle, tedavi ile klinik semptomlar arasin-
daki bazi olumlu etkilerin, devam eden mukozal inflamas-
yonun baskilanmasiyla paralel olmamasi miimkindur. Ay-
rica ¢ogu hastada zaten hafif bir aneminin olmasi tedavi-
nin anemideki etkinliginin fazla tahmin edilmesine yol ag-
mis olabilir.

Sonug olarak iBH nedeniyle Adalimumab tedavisi alan
hastalarda aneminin dizeliyor olmasi hastalarin yasam
kalitesini de iyilestirecektir. Bu da uzun ve diizenli takip
gerektiren bu hastalikta hastalarin tedaviye inancini ve
uyumunu arttiracaktir.

Etik onam: Calisma Sanko Universitesi Tip Fakiiltesi Etik Kurulu-
nun 21.01.2021 tarih ve 2021/01 nolu etik izni ile yapilmistir.
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oz.

Amag: Calismanin birincil amaci aktif Behget Hastalarinda (BH), ilk tani anindaki paterji pozitiflik sikligini aragtirmaktir.
ikincil amaci ise paterji durumu ile sosyodemografik, klinik ve laboratuvar ézellikleri karsilagtirmaktir.

Materyal ve Metod: Calismada 110 BH retrospektif olarak incelendi. Hastalarin ilk tani anindaki sosyodemografik
ozellikleri (yas, cinsiyet), klinik bulgulari, paterji test (PT) sonuglari, sedimentasyon (mm/sa) ve C-reaktif protein (CRP)
(mg/L) degerleri kayit edildi. Hastalik semptomlarinin baslangig yasi < 40 olanlar klasik baslangigh, > 40 olanlar geg
baslangich BH olarak kabul edildi. Hastalik aktivitesi icin Krause Behget Hastaligi Klinik Aktivite Skoru kullanildi.
Bulgular: Yiz on Behget hastasinin 36’sinda (%32.7) PT’nin pozitif oldugu goéruldi. PT pozitif hastalarin 31’inde
(%86.1) genital Ulser, 9’unda (%25.0) artrit, 7’sinde (%19.4) Uveit, 10’unda (%27.8) derin ven trombozu, 10’unda
(%27.8) papulopustiler lezyon, 6’sinda (%16.7) eritema nodozum, 1’inde (%2.8) néroparankimal 1’inde de (%2.8)
norovaskiler tutulum mevcuttu. PT negatif olan hastalarda bu sikliklar sirasi ile 66 (%89.2), 19 (%25.7), 22 (%29.7),
19 (%25.7), 12 (%16.2), 7 (%9.5), 2 (%2.7), 1 (%1.4) idi. PT’'nin pozitiflik durumu ile klinik bulgularin gértulme sikhklari
istatistiksel agidan farkl degildi (p>0.05). PT pozitif hastalarda sedimentasyon (mm/sa) ortanca degeri 16 (2-98) iken
CRP (mg/L) ortanca degeri 3.78 (0-126) idi. PT negatif olanlarda bu degerler sirasi ile 17.5 (1-108) ve 4.5 (0-121) idi.
PT'nin pozitiflik durumu ile sedimentasyon (mm/sa) ve CRP (mg/L) ortanca degerleri karsilastirildiginda istatistiksel
anlamli farkhhk gérilemedi (p>0.05). PT pozitif hastalarda, hastalik aktivitesi toplam skoru ortanca degeri 3 (1-6) iken
PT negatif olanlarda bu ortanca deger 3 (1-7) idi. PT pozitif ve negatif olan hastalar hastalik aktivitesi toplam skorlari
acisindan karsilastirildiginda istatistiksel anlamli farklihk yoktu (p=0.494). Klasik yas baslangicli hastalar igerisinde PT’si
pozitif olan 34 (%33.3) hasta var iken geg yas baslangicl olanlar icerisinde PT’si pozitif olan 2 (%25.0) hasta vardi.
Klasik ve ge¢ baslangich hastalar, PT pozitiflik sikliklari agisindan karsilastirildiginda istatistiksel anlamli farklhhk
bulunamadi (p=1.000).

Sonug: PT pozitifliginin hastaligin klinik siddetini tahmin etmede ve BH igin tedaviyi diizenlemede yarari halen
tartismalidir ve daha fazla arastirma gerekmektedir. Belki de PT'nin duyarliligini artiracak yeni, standardize test
yontemleri bu belirsizligi c6zecek ve klinisyenler igin testi daha degerli hale getirecektir.

Anahtar kelimeler: Behget hastaligi, Hastalik Aktivitesi, Paterji Testi
Abstract

Background: The primary aim of the study is to investigate the frequency of pathergy positivity in active BD patients
at the time of the first diagnosis. Its secondary aim is to compare the status of pathergy with sociodemographic,
clinical and laboratory characteristics.

Materials and Methods: In this study, 110 BHs were analyzed retrospectively. Sociodemographic characteristics (age,
gender), clinical findings, PT status, sedimentation (mm/hr) and C-reactive protein (CRP) (mg/L) values of the patients
at the time of initial diagnosis were recorded. Age of onset of disease symptoms <40 were accepted as classical onset,
patients 240 as late-onset BD. Krause Behget's Disease Clinical Activity Score was used for disease activity.

Results: S PT was found to be positive in 36 (32.7%) of 110 patients with Behget's disease. In PT positive patients;
there was genital ulcer in 31 (86.1%), arthritis in 9(25.0%), uveitis in 7 (19.4%), deep vein thrombosis in 10 (27.8%),
papulopustular lesion in 10 (27.8%), erythema nodosum in 6 (16.7%), neuropenchymal involvement in 1 (2.8%) and
neurovascular involvement in 1 (2.8%). In PT negative patients, these frequencies were 66 (89.2%), 19 (25.7%), 22
(29.7%), 19 (25.7%), 12 (16.2%), 7 (9.5%), 2 (2.7%) and 1 (1.4%), respectively. The positivity of PT and the frequency
of clinical findings were not statistically different (p>0.05). Median value of sedimentation (mm/h) was 16 (2-98),
while the median value of CRP (mg/L) was 3.78 (0-126) in PT positive Behget patients. In PT negative patients, these
values were 17.5 (1-108) and 4.5 (0-121), respectively. When the positivity of PT and the median values of
sedimentation (mm/hr) and CRP (mg/L) were compared, no significant difference was found (p>0.05). Median value
of disease activity total score was 3 (1-6) in PT positive patients, while this median value was 3 (1-7) in PT negative
patients. When PT positive and negative patients were compared in terms of disease activity total scores, there was
no significant difference (p=0.494). While there were 34 (33.3%) patients with positive PT among classical age-onset
patients, there were 2 (25.0%) among those with late onset. When classical and late-onset patients were compared
in terms of PT positivity, no significant difference was found (p=1.000).

Conclusions: The benefit of PT positivity in predicting the clinical severity of the disease and regulating treatment for
BD is still controversial and requires further research. Perhaps new, standardized test methods that will increase the
sensitivity of PT will resolve this uncertainty and make the test more valuable for clinicians.

Key Words: Behget's disease, Disease Activity, Pathergy Test
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Giris

Behcet hastaligi (BH) mukokutandz tutulum basta olmak
Uzere ¢oklu organ tutulumu yapabilen kronik inflamatu-
var bir vaskdlittir. Cesitli genetik, cevresel ve immunolojik
faktorlerin patogenezinde rol aldigi bilinmesine ragmen
halen hastaligin etiyopatogenezi tam olarak anlasilama-
mistir (1-3). Siniflama kriterlerinden en fazla tercih edi-
leni, 1990 yilinda tanimlanmis olan, Uluslararasi Behget
Hastaligi Calisma Grubu siniflama kriterleridir (4). Bu kri-
terlerin icerisinde paterji test (PT) pozitifligi de bulunmak-
tadir.

Paterji reaksiyonu, ilk kez 1937 yilinda Blobner tarafindan
mindr travmaya yanit olarak degisen doku reaktivitesi du-
rumu olarak tanimlanmistir (5). Paterji lezyonlari siklikla
cilt travmasi sonrasi papll olarak kalabilen veya steril plis-
tillere ilerleyebilen, eritemli sertlesme ile kendini goster-
mektedir. PT pozitifliginin kesin olusum mekanizmasi he-
nlz tam olarak bilinmemektedir. Histopatolojik calismalar
sonucunda hem dermiste hem de epidermisten sik gori-
len patolojik bulgu; mikst tip inflamatuar hticre infiltratla-
ridir (6). Birgok hastalikta PT pozitifligi bildirilse de PT sa-
dece BH siniflama kriterleriigerisinde kendine yer bulmus-
tur (4). Bununla birlikte, paterji reaksiyonu sadece deri ile
sinirli degildir ve daha genel olarak, yaralanma sonrasi
herhangi bir organda hiperreaktivite durumu olarak ta-
nimlanabilir (7). BH’lerde deri disi bolgelerdeki paterji re-
aksiyonuna ornek olarak, artrosentezden sonra sinovitin
gelismesi, intraokiler enjeksiyonu takiben uUveitin gelis-
mesi ve vaskuler anastomoz cerrahisi sonrasi anevrizma-
larin gelismesi verilebilir (7).

Behget hastaliginin aktif donemlerinde cografik olarak
farkhhk gostermekle beraber paterji sikligi %50-80 ara-
sinda bildirilmistir (8). Klinik gdzlemimiz glinimizde ilk
tani anindaki aktif BH’lerde bu sikligin daha disik oldugu
yonindedir. Bu galismanin amaci, BH tanisini klinigimizde
alan hastalarda, ilk tani anindaki paterji pozitiflik sikhgini
arastirmaktir. Ayrica paterji pozitiflik durumu ile ilk tani
anindaki sosyodemografik, klinik ve laboratuvar 6zellikleri
karsilastirmaktir.

Materyal ve Metod

Calisma baslangicinda, romatoloji kliniginde 01.09.2016-
01.09.2020 tarihleri arasinda, Uluslararasi Behget Hasta-
lig1 Calisma Grubu siniflama kriterlerine (4) gére BH tanisi
almis 18 yas ve Ustli 136 hasta retrospektif olarak ince-
lendi. Dosya bilgileri tam olarak ulasilabilen 110 BH calis-
maya dabhil edildi. Calismaya BH disindaki diger inflamatu-
var romatolojik hastaligi olanlar ile BH disinda PT pozitif-
ligi yapabilecek hastaligi olanlar (inflamatuvar barsak has-
talgi, piyoderma gangrenozum, sweet sendromu gibi not-
rofilik dermatozlar vb.), 18 yasin altinda olanlar, gebe
olanlar, halihazirda baska bir nedenle immunsiipresan te-
davi alanlar dahil edilmedi. Calismaya alinan hastalarin ilk
tani anindaki yas (yil), cinsiyeti gibi sosyodemografik 6zel-
likleriile ilk tani anindaki hastaliga ait klinik bulgulari [ oral
aft (OA), genital Ulser (GU), papiilopistiiler lezyonlar

Behget Hastalarinda Paterji Testi

(PPL), eritema nodozum (EN), Uveit, derin ven trombozu
(DVT), pulmoner arter anevrizmasi (PAA), Budd Chiari
Sendromu (BCS), nérovaskiler, néroparankimal tutulum,
gastrointestinal (GiS) tutulum, renal tutulum vb. ] kayit
edildi. Hastalarin semptom baslangi¢ yasi 40'in altinda
olanlar klasik baslangigli BH olarak kabul edilirken 40 yas
ve lizeri olanlar ise ge¢ baslangi¢li BH olarak kabul edildi
(9). Yine hastalarin ilk tani anindaki sedimentasyon
(mm/sa) ve C-reaktif protein (CRP) (mg/L) degerleri not
edildi.
Paterji testi uygulamasi klinigimizde rutin olarak avaskiler
on kol ekstansor yuziine herhangi bir cerrahi sterilizasyon
veya dezenfeksiyon islemi yapilmadan, 20 gauge’lik enjek-
tor ignesiile sag ve sol kol olmak lizere en az alti ayri nok-
taya pikiir yapilarak uygulanmaktadir. Reaksiyonun gelise-
bilmesi icin pikiriin dermise kadar inecek derinlikte
(5mm) ve 45 derecelik agi ile uygulanmasina dikkat edil-
mektedir. Piklr alaninda 24. saatte baslayan ve 48. saatte
maksimum olan, 2 mm’den daha buyik eritemli papdl
veya pustll olusumu pozitif reaksiyon olarak kabul edilir-
ken sadece igne izi (eritem) var ise negatif olarak kabul
edilmektedir (10). Paterji testi sonrasi deri reaksiyonu ola-
rak gelisen pistil, papulden daha siddetli bir reaksiyon-
dur (10). Hastaya uygulanan alti pikdr icerisinden en az
biri pustil ise plstiil saptananlar olarak, sadece papiil ge-
lisenler ise papul saptananlar olarak siniflandirildi. Ayrica
PT icin yapilan alti pikirden kag tanesinin pozitif geldigi
pozitif saptanan pikiir sayisi olarak degerlendirildi. ilk tani
anindaki hastalik aktivitesinin belirlenmesinde Krause
Behget Hastaligi Klinik Aktivite Skoru kullanildi (11). Bu
skorlamaya gére her hafif semptom (OA, GU, EN, PPL gibi
tipik deri lezyonlari ve artralji) icin 1 puan, her orta siddetli
semptom (artrit, bacaklarda DVT, anterior Gveit, GiS tutu-
lum) i¢in 2 puan ve her siddetli semptom (posterior lveit
/ panuveit, retinal vaskdilit, arteriyel tromboz, nérobehcet
) icin 3 puan verilerek, toplam skor elde edildi. Toplam
skora gore hastalar diistik (<4), orta (4-6) ve yuksek (27)
hastalik aktivitesi olmak tizere lg¢ gruba aynldi (11).
Calisma protokolii Karabiik Universitesi Tip Fakiiltesi yerel
etik kurulu tarafindan onaylandi (tarih: 16.11.2020, karar
sayisi: E-77192459-050.99-47176). Calisma Helsinki Bildir-
gesi ilkelerine uygun olarak yapildi.
Verilerin normal dagilip dagiimadigina Kolmogorov-smir-
nov testi ile karar verildi. Normal dagilan veriler igin orta-
lama ve standart sapma, normal dagilmayan veriler igin
ortanca ve minimum-maksimum degerleri verildi. Normal
dagilan verilerin karsilastiriimasi icin Independent sample
t-test, normal dagilmayanlar icin Mann Whitney U testi
kullanildi. Gruplar arasi farki belirlemek igin Pearson Ki-
kare ve Fisher Exact Test kullanildi. Normal dagilima uy-
mayan degiskenlerin arasindaki iliski Spearman korelas-
yon testi ile analiz edildi. Korelasyonun katsayisi su sekilde
yorumlandi (12):
- 0,900 ila 1.000 (-0.900 ila -1.000) = Cok gli¢clu du-
zeyde pozitif (negatif) korelasyon
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- 0.700 ila .900 (-0.700 ila —0.900) = Guglu duzeyde
pozitif (negatif) korelasyon

- 0.500ila 0.700 (-0.500 ila -0.700) = Orta diizeyde
pozitif (negatif) korelasyon

- 0.300ila0.500 (-0.300ila -0.500) = Diisiik diizeyde
pozitif (negatif) korelasyon

- 0.000 ila 0.300 (0.000 ila -0.300) = ihmal edilebilir
korelasyon

Anlamlilik icin p<0.05 degeri kabul edildi. istatiksel analiz

icin SPSS 26 versiyonu kullanildi (SPSS Inc., IBM Co., and

Chicago, IL, USA).

Bulgular

Calismaya 64 (% 58.2) erkek ve 46 (% 41.8) kadin hasta
dahil oldu. Hastalarin yas ortalamasi 31.16 + 6.97 (yil) iken
CRP ortanca degeri 4.25 (0-126) (mg/L), sedimentasyon
ortanca degeri 16.5 (1-108) (mm/sa) idi. Arastirmaya dahil
olan hastalarin 102’si (%92.7) klasik yas baslangigli iken 8’i
(%7.3) geg yas baslangich hastalardan olusuyordu.

Tablo 1. Behget Hastalarina Ait Sosyodemografik, Laboratuvar ve Kli-
nik Bulgularin Paterji Test Durumlarina Gére Istatistiksel Agidan Karsilas-
tirlmasi

PTP n=36 PTN n=74 p degeri
Hastalk | Yasi (yil) ortalama +SS 31.63 + 6.40 30.93+7.26 0.620°
Cinsiyet n(%) [ Erkek 23 (63.9) 41 (55.4) 0.397°
| Kadin 13 (36.1) 33 (44.6)
Sedimentasyon (mm/sa) ortanca (min- 16 (2-98) 17.5(1-108) 0.873¢
max)
CRP (mg/L) ortanca (min-max) 3.78 (0-126) 4.5(0-121) 0.530°
Krause Behget Hastaligi Klinik Aktivite 3(1-6) 3(1-7) 0.494°
Toplam Skoru ortanca (min-max)
Krause Behget Hastaligi Kli- | Diisiik 31(86.1) 65 (87.8) 0.709°
nik Aktivite Skoruna Gore Orta 5(13.9) 8(10.8)
Hastalik Evrelemesi n(%) Yiiksek 0(0) 1(1.4)
Genital Ulser n(%) E 31(86.1) 66 (89.2) 0.754¢
H 5(13.9) 8(10.8)
Artrit n(%) E 9(25.0) 19 (25.7) 0.939°
H 27 (75.0) 55 (74.3)
Uveit n(%) E 7(19.4) 22(29.7) 0.251°
H 29 (80.6) 52(70.3)
Derin Ven Trombozu n(%) E 10 (27.8) 19 (25.7) 0.814°
H 26(72.2) 55 (74.3)
Papilopiistiiler Lezyon E 10 (27.8) 12 (16.2) 0.155°
n(%) H 26(72.2) 62(83.8)
Eritema Nodozum n(%) E 6(16.7) 7(9.5) 0.347¢
H 30 (83.3) 67 (90.5)
Noéroparankimal Tutulum E 1(2.8) 2(2.7) 1.000¢
n(%) H 35(97.2) 72(97.3)
Norovaskiiler ~ Tutulum E 1(2.8) 1(1.4) 0.549¢
n(%) H 35(97.2) 73 (98.6)

Anlamlilik diizeyi p <0.05, a: Independent sample t-test. b: Pearson x?
test, c: Mann Whitney U testi, d: Fisher Exact test, PTP: Paterji Test Pozi-
tifligi, PTN: Paterji Test Negatifligi, CRP: C-Reaktif Protein, E: Evet, H: Ha-
yir, SS: Standart sapma, min: minimum, max: maksimum, mm: mili-
metre, sa: saat, mg: miligram, L: Litre

Galismaya dahil edilen hastalarin 36’sinda (%32.7) PT po-
zitifligi saptandi. PT pozitif saptanan hastalarin 29’unda
(%15.5) pater;ji testine deri reaksiyonu olarak papil sapta-
nirken 7’sinde (%6.4) plstiil saptandi. Hastalara uygula-
nan 6 pikir icerisinde pozitif saptanan pikir sayisi ortanca
degeri 0 (0-3) bulundu.

Galismaya dahil edilen hastalarin 110°unda (%100) OA,
97’sinde (% 88.2) GU, 28’inde (% 25.5) artrit, 29‘unda (%
26.4) Uveit, 29'unda (% 26.4) DVT, 22'sinde (% 20) PPL,

Behget Hastalarinda Paterji Testi

13‘Unde (% 11.8) EN, 3’linde (% 2.7) néroparankimal tu-
tulum, 2’sinde (% 1.8) norovaskdiler tutulum ile baslangig
mevcuttu. Hicbir hastada PAA, BCS ve GiS tutulumu ile
baslangic mevcut degildi.

Tablo 2. Behget Hastaligina Ait Yas, Klinik ve Laboratuvar Bulgularinin
Cinsiyet Agisindan istatistiksel Karsilastiriimasi

Erkek n=64 Kadin n=46 p degeri
Hastalik Basl Yasi (yil) ortalama +SS 31.03 +6.98 31.34+7.03 0.816°
Pozitif Saptanan Pikiir Sayisi 0(0-3) 0(0-3) 0.512°
Ortanca (min-max)
Paterji Testine Deri | Papiil 21(32.8) 8(17.4) 0.075°
Reaksiyonu n(%) Piistiil 2(3.1) 5(10.9)
Negatif 41 (64.1) 33(71.7)
Sedimentasyon (mm/sa) ortanca (min- | 16.5(2-108) 17(1-78) 0.682"
max)
CRP (mg/L) ortanca (min-max) 5.49 (0-126) 1.96 (0-121) 0.010°
Krause Behget Hastaligi Klinik Aktivite 3.5(2-7) 2.5(1-6) 0.049°
Toplam Skoru ortanca (min-max)
Krause Behget Hasta- Diisiik 52(81.3) 44 (95.7) 0.079°
I Klinik Aktivite | Orta 11(17.2) 2(4.3)
Skoruna Gére Hasta- Yiiksek 1(1.6) 0(0)
lik Evrele in(%)
Genital Ulser n(%) E 56 (87.5) 41(89.1) 0.794°
H 8(12.5) 5(10.9)
Eklem Tulult n(%) E 17 (26.6) 11(23.9) 0.753¢
H 47(73.4) 35(76.1)
Uveit n(%) E 23(35.9) 6(13.0) 0.007°
H 41(64.1) 40(87.0)
Derin Ven Trombozu E 26 (40.6) 3(6.5) 0.000°
n(%) H 38(59.4) 43(93.5)
Papiilopiistiiler Lez- E 11(17.2) 11(23.9) 0.384°
yon n(%) H 53(82.8) 35(76.1)
Eritema  Nodozum E 3(4.7) 10(21.7) 0.006°
n(%) H 61(95.3) 36(78.3)
Néroparankimal Tu- E 3(4.7) 0(0) 0.263°
tulum n(%) H 61(95.3) 46 (100)
Nérovaskiiler Tutu- E 2(3.1) 0(0) 0.509°
lum n(%) H 62(96.9 46 (100)

Anlamilik diizeyi p <0.05, a: Independent sample t-test. b: Mann Whit-
ney U testi c: Pearson x? testi, d: Fisher Exact test, E: Evet, H: Hayir, CRP:
C-Reaktif Protein, SS: Standart sapma, min: minimum, max: maksimum,
mm: milimetre, sa: saat, mg: miligram, L: Litre

Calismaya dabhil olan BH’li hastalarin Krause Behcet Hasta-
g1 Klinik Aktivite Toplam Skoru ortanca degeri 3 (1-7) idi.
Yine bu skora gore hastalarin 96’s1 (% 87.3) dusik hastalk
aktivitesine sahip iken 13’0 (% 11.8) orta hastalik aktivite-
sine, 1’i de (% 0.9) yiiksek hastalik aktivitesine sahipti. Ca-
lismaya dahil olan hastalarin tamami aktif donem (dusk,
orta veya yliksek) hastalardan olusuyordu.

Paterji testi pozitifligi olan hastalarin yas ortalamasi 31.63
+ 6.40 (yil) iken PT negatif olan hastalarin yas ortalamasi
30.93 + 7.26 (yil) idi. Caismamizda PT pozitif ve negatif
olanlarda; yas ortalamasi bakimindan istatistiksel agidan
anlamh bir farkliik yoktu (p=0.620). PT pozitif olan
BH’lerde Krause Behget Hastaligi Klinik Aktivite Toplam
Skoru ortanca degeri 3 (1-6) iken PT negatif olanlarda bu
deger 3 (1-7) idi. PT pozitif ve negatif olanlarda Krause
Behget Hastaligi Klinik Aktivite Toplam Skoru agisindan is-
tatistiksel anlamli farklilk yoktu (p=0.494). Tablo 1'de
BH’ye ait sosyodemografik, laboratuvar ve klinik bulgula-
rin paterji test durumlarina gore istatistiksel agidan karsi-
lastiriimasi goriilmektedir. Tablo 2‘de Behget Hastaligina
ait yas, klinik ve laboratuvar bulgularinin cinsiyet agisin-
dan istatistiksel karsilastiriimasi gérilmektedir.

Tablo 3’te BH'ye ait cinsiyet, laboratuvar ve klinik bulgu-
larin hastalik baslangi¢ yas gruplari acgisindan istatistiksel
karsilastiriimasi goriilmektedir.
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Tablo 4.’te ise Behgetli hastalarda; hastalik baslangic yasi,
laboratuvar bulgulari, pozitif saptanan pikir sayisi ve has-
tahk aktivitesi toplam skoru arasindaki istatistiksel iligki
gorilmektedir.

Tablo 3. Behcet Hastaligina Ait Cinsiyet, Laboratuvar ve Klinik Bulgula-
rin Hastalik Baslangic Yas Gruplari Agisindan istatistiksel Karsilastirilmasi

Klasik Yas Geg Yas
Grup (<40) Grup (240) p
n=102 n=8 degeri®
Cinsiyet n(%) Erkek 59 (57.8) 5 (62.5) 1.000°
Kadin 43 (42.2) 3(37.5)
Paterji Test Durumu n(%) | Pozitif 34 (33.3) 2(25.0) 1.000%
Negatif 68 (66.7) 6 (75.0)
Paterji ~ Testine  Deri Papul 27 (26.5) 2(25.0) 0.729°
Reaksiyonu n(%) Pustul 7(6.9) 0(0)
Negatif | 68 (66.7) 6 (75.0)
Pozitif Saptanan Pikur Sayist 0(0-3) 0(0-1) 0.430°
Ortanca (min-max)
Sedimentasyon (mm/sa) ortanca (min- 16 (1-108) 23 (1-94) 0.314°¢
max)
CRP (mg/L) ortanca (min-max) 4.15 (0-126) 5.3 (0-32) 0.963°
Krause Behcet Hastah@ Klinik Ak- | 3 (1-7) 2(2-6) 0.384°¢
tivite Toplam Skoru ortanca (min-max)
Krause Behget Hastahd Diigiik 89 (87.3) 7(87.5 0.960°
Klinik Aktivite Skoruna | Orta 12 (11.8) 1(12.5)
Gore Hastalik Evrelemesi Yiiksek 1(1.9 0(0)
n(%)
Genital Ulser n(%) E 91 (89.2) 6 (75.0) 0.240?
H 11 (10) 2(25.9)
Artrit n(%) E 26 (25.5) 2 (25.0) 1.000°
H 76 (74.5) 6 (75.0)
Uveit n(%) E 28 (27.5) 1(12.5) 0.678%
H 74 (72.5) 7(87.5)
Derin  Ven Trombozu E 27 (26.5) 2(25.0 1.000%
n(%) H 75 (73.5) 6 (75.0)
Papulopusttiler  Lezyon E 21 (20.6) 1(12.5 1.000%
n(%) H 81 (79.4) 7(87.5)
Eritema Nodozum n(%) E 13 (12.7) 0(0) 0.5922
H 89 (87.3) 8 (100)
Noroparankimal — Tutu- E 2 (2.0) 1(12.5 0.204?
lum n(%) H 100 (98.0) 7(87.5)
Norovaskuler — Tutulum E 2(2.0) 0(0) 1.000%
n(%) H 100 (98.0) 8 (100)

anlamlilik diizeyi p <0.05, a: Fisher Exact Test, b: Pearson x2 Test, c:
Mann Whitney U testi, E: Evet, H: Hayir, CRP: C-Reaktif Protein, SS: Stan-
dart sapma, min: minimum, max: maksimum, mm: milimetre, sa: saat,
mg: miligram, L: Litre

Tablo 4. Behget Hastalarinda Hastalik Baslangig Yasl, Laboratuvar Bul-
gulari, Pozitif Saptanan Pikir Sayisi ve Hastalik Aktivitesi Toplam Skoru
Arasindaki istatistiksel iligkisi

HB Yasi Sedim CRP PS Pikir Krause
(yi) (mm/sa) (mg/L) Sayisi BHKAT
Skoru
HB Yasi (yil) r 1 0.122 0.081 0.020 -0.022
p’ 0.206 0.399 0.838 0.817
Sedim r 0.122 1 0.567 -0.013 0.293
(mm/sa) p° | 0.206 0.000 0.891 0.002
CRP (mg/L) r 0.081 0.567 1 -0.092 0.301
p’ 0.399 0.000 0.340 0.001
PS Pikiir Sayisi r 0.020 -0.013 -0.092 1 -0.070
p’ 0.838 0.891 0.340 0.466
Krause r -0.022 0.293 0.301 -0.070 1
BHKAT Skoru p’ 0.817 0.002 0.001 0.466

Anlamlilik diizeyi p <0.05, a: Spearman korelasyon testi, p: p degeri, r:
korelasyon katsayisi, HB: Hastalik Baslangig, Sedim: Sedimentasyon,
CRP: C-Reaktif Protein, PT: Paterji Testi, PS: Pozitif Saptanan, BHKAT:
Behget Hastaligi Klinik Aktivite Toplam, mm: milimetre, sa: saat, mg: mi-
ligram, L: Litre

Tartisma

Paterji testi, BH tanisinda olasi tutulum yerlerini ve prog-
nozu belirlemede kullanilabilecegi sdylenen tarihi bir test-
tir (13). PT pozitifligi ile BH'nin klinik aktivitesi arasindaki
iliski literatirde oldukca celiskilidir. PT pozitifliginin
BH’nin siddetinden ¢ok testin yapildigi donemdeki hasta-
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lik aktivitesine bagh oldugunu savunanlar oldugu gibi has-
talik aktivitesi ile iliskisi olmadigini savunanlarda vardir
(14-17).

Literatlirde Krause ve ark.larinin 43 Behget tanili hastada
yapmis oldugu bir ¢alismada, bizim ¢alismamiza benzer
sekilde PT ile hastaligin baslangic yasi, cinsiyeti, mukoki-
tanéz ve sistemik bulgularin (tveit, DVT, artrit, GIS tutu-
lumu, nérobehcget ) sikliklari agisindan herhangi bir farkli-
lik saptanmamistir (15). Bunun aksine Kog¢ ve ark.lari,
BH’lilerde yapmis olduklari bir ¢alismada, vaskiler tutu-
lumu olan ve dolayisiyla daha siddetli hastaligi olanlar da
PT pozitifligini daha yiksek bulmuslardir (16).

Assar ve ark.lari 1675 BH'yi dahil ettikleri bir kohort ¢alis-
masinda; PT pozitiflik sikhgini (% 50,2), bizim ¢alismamiz
sonuglarindan oldukga yiiksek bulmuslardir (17). Assar ve
ark.larinin bu galismasinda ayrica PT pozitifligi; erkek has-
talarda, OA, PPL ve anterior (veit olanlar da daha sik bu-
lunmusken, retinit ve vaskdilit gibi siddetli organ tutulumu
olanlarda bu artmis sikhik bulunamamistir (17). Assar ve
ark.larinin galismasinin, bizim g¢alisma sonuglarimiz ile
uyumlu olan tarafi; PT durumu agisindan, hastalarin yas
ortalamalarinin benzer olmasidir (17).

Gil ve ark. aktif 80 BH’de, 6n kol derisi, oral mukoza ve
erkek hastalarda skrotum ve kadin hastalarda ise labium
majus derisine PT uygulayarak pozitiflik sikliklarini arastir-
mislardir (18). Bu ¢alismada oral PT pozitifligi % 42,5 iken
on kol PT pozitifligi % 18,5, genital PT pozitifligi ise % 7,5
bulunmustur (18). Literatlirde Dilsen ve ark.lari kiint igne
ile yapilan PT pozitiflik sikliklarini, keskin igne ucu ile yapi-
lana gére daha yuksek saptamiglardir (10). Kalay ve ark.la-
rida BH’de es zamanli olarak intradermal PT’yi Gi¢ agamall
PT (ardisik Gg giin, antekibital vene intravendz punktur
ve kalga Ust dis kadranina intramdskiler yol ile 1 ml. salin
enjeksiyonu yapilmis) ile karsilastirmis ve sonug olarak (g
asamal PT pozitiflik sikhgini (% 43,3), intradermal pozitif-
lik sikhgindan (%30) daha yiiksek bulmuslardir (19). Yine
bu ¢alismada erkek cinsiyette, G¢ asamali PT pozitifligi
daha sik iken, hastalik aktivitesi ile PT pozitifligi arasinda
bizim galismamizda oldugu gibi herhangi bir farklilik sap-
tamamislardir (19). Azizlerli ve ark.lari ise vyerlesik
BH’lerde PT'nin pozitiflik sikhigini %74.5 bulurken yeni tani
almis aktif BH'lilerde % 64.8 olarak bulmuslardir (20).
Paterji test sonuglarinin popiilasyonlar arasinda ve hatta
ayni populasyonu inceleyen farkl arastirmacilar arasinda
bliylik 6lciide degistigi bilinmektedir. BH'de paterji pozi-
tifligi, Orta Dogu, Uzak Dogu ve Akdeniz Havzasini iceren
ipek Yolu tizerindeki tlkelerde en yiiksektir (21). Aksine,
ABD, ingiltere ve diger Kuzey Avrupa (lkelerinden gelen
BH’lerde paterji pozitifligi 6nemli 6lglide disik oldugu
gbze carpmaktadir (21). Cok sayida ¢alisma, 1980'lerden
bu yana zaman iginde pozitif PT yayginhiginda bir disus ol-
dugunu da gostermistir (22).

Prosediirde kullanilan ignenin g¢api da testin sonuglarini
etkiler, daha kalin 20 gauge’lik igneler daha fazla cilt trav-
masina neden olur ve BH’de pozitif bir sonuca neden olma
olasiligini artirir. Ek olarak, igne batmasindan 6nce cildin
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cerrahi olarak temizlenmesinin testi etkiledigi ve pozitiflik
sikliginin azalmasina neden olacagi da gosterilmistir (23).
Pozitif bir testin yorumlanmasindaki farkhhklar kadar PT
uygulama protokolleri Gzerinde fikir birligi olmamasi da,
farkh pozitiflik sikliklarinin gézlenmesine neden olabilir
(24).

Behcet hastalarinda PT sonucunu etkileyebilecek bir diger
hususta, bazi calismalara goére yanlis negatif sonuglari ar-
tirabilen kortikosteroid kullanimidir (22). Literatirde;
BH’lerde, PT sirasinda immunsipresan ilag kullaniimiyor
ise testin yuksek olasilikla pozitif gelecegi bildirilmistir
(25). Bunun aksine, bazi arastirmacilar ise sistemik korti-
kosteroid kullaniminin PT’nin histolojisini veya genel go-
riniimiini degistirmedigini savunmuglardir (12). Bizim
¢alismamizda hastaligin baslangi¢c dénemine ait veriler su-
nuldugundan higbir hasta immunsuipresif tedavi almi-
yordu.

Behcet Hastaligi genellikle 15-40 yas arasi genc eriskinleri
etkilemekle birlikte farkh yas gruplarinda da gorulebil-
mektedir. Cocukluk ¢aginda ve 40 yasin Ustiinde basla-
masi seyrektir. Geng erkek hastalarda hastaligin daha agir
seyrettigi ve yasla birlikte hastalik aktivitesinin azaldigi bi-
linmektedir (26). Guzelant ve ark.larinin yapmis olduklari
bir calismada geg¢ baslangigli ve klasik baslangigh BH kargi-
lastiriimis ve paterji pozitifligi, OA, GU, PPL, Uveit, artrit
stkligi bizim ¢alisma sonuglarimiza benzer sekilde farkh bu-
lunmaz iken EN sikhigi klasik baslangich grupta daha fazla
bulunmustur (27).

Galismamizin limitasyonlari, sonuglarimizin tek merkez
verilerinden olusmasi ve galismanin retrospektif olmasi-
dir. Calismamizin gligli yoni ¢alismaya dahil olan hasta
sayimizin yliksek olmasi, sadece PT’'nin pozitif, negatif
olma durumu degil ayni zamanda paterji siddetinin, pozi-
tif saptanan pikdr sayisinin da gruplar arasinda karsilasti-
rilmis olmasidir. Yine klasik ve geg baslangich BH’yi kate-
gorize edip hastaligin klinik aktivitesi de dahil olmak tzere
bir ¢ok degiskenle karsilastirmis olmamiz da galismanin
gugclu yonleri arasina eklenebilir.

Sonug

Bizim galismamizi ve literatirdeki diger ¢alismalari top-
luca dislindiigimuzde PT pozitifliginin hastaligin klinik ak-
tivitesini tahmin etmede ve BH i¢in tedaviyi dizenlemede
yararinin halen tartismali oldugunu ve daha fazla aras-
tirma gerektirdigini ifade etsek yanlis olmayacaktir. Belki
de PT’nin duyarhhgini artiracak yeni, standardize test yon-
temleri bu belirsizligi ¢6zecek ve biz klinisyenler igin testi
daha degerli hale getirecektir.
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Retrospective Analysis of Patients with Isolated Hand Injuries Admitted to the

Emergency Department
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Abstract

Background: Hand and wrist injuries account for approximately 10% of all emergency department
admissions. Hand traumas, especially hand fractures, are associated with social deprivation except in very
young and very old individuals. In this study, we aimed to evaluate the clinical characteristics, risk factors,
and the effect of injury on the life of patients admitted to the emergency department for an isolated hand
injury.

Materials and Methods: Patients who were admitted to the emergency department due to an isolated
hand injury between 1 November 2019 and 1 November 2020 were included in the study. Multivariate
logistic regression analysis was used to determine the risk factors of permanent disability.

Results: The study included 205 patients with a mean age of 28.05 + 10.85 years, and 142 (69.3%) of them
were male. The vast majority of patients (n = 149; 72.7%) were in the 18-35 years age group. The
mechanism of injury was blunt trauma in 131 (63.9%) patients and penetrating trauma in 65 (31.7%)
patients. Amputation was necessary in 25 (12.2%) patients, and 20 (9.8%) patients had a permanent
disability. Results of the logistic regression analysis revealed that male sex and penetrating trauma were
independent risk factors for permanent disability (p = 0.012 and p < 0.001, respectively).

Conclusions: Evaluation of hand injuries and related factors in our region is important because the results
can vary between regions due to differences in lifestyle and working conditions. We found that male sex
and penetrating trauma are independent risk factors for permanent disability in patients with isolated
hand injury. Preventive measures against such injuries could reduce the permanent disability and related
mental and economic burden.

Key Words: Emergency department, Home accident,Isolated hand injury, Night shift, Occupational injury
6z.

Amag: El ve el bilegi yaralanmalari, tim acil servis basvurularinin yaklasik %10'unu olusturmaktadir. El
travmalari, ozellikle el kiriklari, cok geng ve ¢ok yash bireyler disinda sosyal yoksunluk ile iliskilidir. Bu
calismada izole el yaralanmasi ile acil servise basvuran hastalarin klinik 6zelliklerini, risk faktorlerini ve
yaralanmanin yasam Uzerindeki etkilerini degerlendirmeyi amagladik.

Materyal ve Metod: Calismaya, 1 Kasim 2019 ile 1 Kasim 2020 tarihleri arasinda izole el yaralanmasi
nedeniyle acil servise basvuran hastalar dahil edildi. Kalici engellilik durumunun risk faktorlerini belirlemek
icin cok degiskenli lojistik regresyon analizi kullanildi.

Bulgular: Calismaya yas ortalamasi 28,05 + 10,85 yil olan 205 hasta dahil edildi ve bunlarin 142'si (%69,3)
erkekti. Hastalarin buytk gogunlugu (n = 149, %72,7) 18-35 yas grubundaydi. Yaralanma mekanizmasi 131
(%63,9) hastada kiint ve 65 (%31,7) hastada penetran travmaydi. 25 (%12,2) hastada ampitasyon
gerekliydi ve 20 (%9,8) hastada kalici engellilik durumu mevcuttu. Lojistik regresyon analizinin sonuglari,
erkek cinsiyet ve penetran travmalarin kalici engellilik durumu igin bagimsiz risk faktérleri oldugunu
gosterdi (sirasiyla; p = 0,012 ve p < 0,001).

Sonug: Bolgemizdeki el yaralanmalari ve ilgili faktorlerin degerlendirilmesi 6nemlidir ¢linkii sonuglar,
yasam tarzi ve galisma kosullarindaki farklliklar nedeniyle bélgeler arasinda farkllk gosterebilmektedir.
Calismamizin sonuglari, izole el yaralanmasi olan hastalarda erkek cinsiyet ve penetran yaralanmalarin
kalici engellilik i¢in bagimsiz risk faktorleri oldugunu géstermistir. Bu tir yaralanmalara karsi alinacak
onleyici tedbirlerin, kalici engellilik ve buna bagli ruhsal ve ekonomik yiikii azaltabilecegini diistinliyoruz.

Anahtar kelimeler: Acil servis, Ev kazasi, Gece vardiyas, is kazasl, izole el yaralanmasi
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Introduction

The hand is a unique organ. We use our hands for almost
all our daily life activities and therefore it is the most sus-
ceptible to injury (1). Distal upper extremity injuries can
vary from simple lacerations to a severely crushed hand
including soft tissue and nervous and vascular structures
(1,2). Hand and wrist injuries account for approximately
10% of all emergency department (ED) admissions (3).
Most of the patients with minor injuries recover without
dysfunction in a short time period, whereas patients with
complicated injuries require a long treatment duration (4).
Hand traumas, especially hand fractures, are associated
with social deprivation except in very young and very old
individuals (5).

While work accidents are the most common cause of hand
injuries in developing countries, home accidents are more
common in developed countries (6,7). Work-related hand
injuries are usually caused by a mechanical force. Burn,
chemical exposure, and electric shock are other injury
mechanisms (8). The risk factors include carelessness, lack
of maintenance of workplace equipment, lack of personal
protective equipment, long working hours, hurry to get
the work done, and lack of appropriate training (9).

The clinical features and risk factors of hand injuries can
vary between countries, even between regions in the
same country. However, hand injuries have not been eval-
uated previously in our region. Therefore, this study was
conducted to evaluate the clinical characteristics, risk fac-
tors, and the effect of injury on the life of patients who
were admitted to the ED with an isolated hand injury.

Materials and Methods

This retrospective study was carried out in the ED of a re-
gional academic hospital that provides tertiary healthcare
services. The study was conducted in compliance with the
Declaration of Helsinki and approved by the regional et-
hics committee (2020/13-48).

Patients who were admitted to the ED due to an isolated
hand injury between 1 November 2019 and 1 November
2020 were included in the study. Patients with missing
data, with an injury in a part other than the forearm, and
with a previous hand injury history were excluded from
the study. In addition to the age and sex, time of injury
(day or night), cause of injury (fall, home accident, work
accident, assault, or traffic accident), mechanism of injury
(blunt, penetrating, burn, chemical exposure, or electric
shock), injury side (dominant or non-dominant hand),
fracture, tendon injury, administered treatment, amputa-
tion, and permanent disability were retrospectively re-
viewed.

Statistical analysis

The data were analyzed using the SPSS (version 22.0)
program. Descriptive data are expressed as n (%) for cate-
gorical variables and as mean + standard deviation (SD) for
the non-categorical variable (age). The primary endpoint

Isolated hand injuries admitted to the emergency

was permanent disability. Factors affecting permanent di-
sability were compared using the chi-square or Fischer’s
exact test. The parameters that had a p-value of <0.2 in
the comparison were included in the multivariate logistic
regression model. The backward conditional method was
used in the regression model. A p-value of <0.05 was con-
sidered to indicate statistical significance.

Results

During the study period, 235 patients were admitted to
the ED with an isolated hand injury. Thirty patients were
excluded due to missing data, and finally, 205 patients
were included in the study. The mean age was 28.05 +
10.85 years, and 142 (69.3%) patients were male. While
most patients (n = 149, 72.7%) were between 18 and 35
years, there were 24 (11.7%) patients under 18 years, and
32 (15.6%) patients were over 35 years. In terms of time
of admission to the ED, 180 (87.8%) patients were admit-
ted to the ED within the first hour after injury, 17 (8.3%)
patients within 1-6 hours, and 8 (3.9%) patients within 6—
24 hours.

Hand injuries were more common (n = 108, 52.7%) during
the daytime (08:00-16:00). The most common cause of
hand injury was home accidents (n = 59, 28.8%), followed
by work accidents (n =52, 25.4%), and falls (n =50, 24.4%).
The mechanism of injury was blunt trauma in 131 (63.9%)
patients and penetrating trauma in 65 (31.7%) patients.
Hand injuries were more common in the non-dominant
hand (n = 107, 52.2%). Bone fracture was observed in 38
(%18.5) patients, tendon damage in 35 (17.1%) patients,
and nerve damage in 10 (4.9%) patients. While non-steroi-
dal anti-inflammatory drugs were sufficient for most pa-
tients (n =94, 45.9%), 37 (18%) patients required surgical
intervention. Amputation was necessary in 25 (12.2%) pa-
tients, and 20 (9.8%) patients had a permanent disability.
The injury characteristics of the patients are summarized
in Table 1.

In the comparison of patients with and without amputa-
tion, there was a statistically significant difference in
terms of age, sex, and mechanism of injury (p =0.021, p =
0.03, and p < 0.001, respectively). There was no statisti-
cally significant difference in terms of cause of trauma,
time of admission, and dominant hand (p = 0.127, p =
0.332, and p = 0.404, respectively; Table 2).

Table 3 presents the comparison of patients with and
without permanent disability. There was a statistically sig-
nificant difference in terms of age (p = 0.018), sex (p =
0.034), cause of injury (p = 0.03), and mechanism of injury
(p <0.001). There was no statistically significant difference
in terms of time of admission (p = 0.103) and dominant
hand (p = 0.462).
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Table 1. Characteristics of isolated hand-injuries

Isolated hand injuries admitted to the emergency

Table 2. Comparison of patients with and without amputation

Age, years, mean = SD 28.05+10.85
Age group, years, n (%)
18-35 149 (72.7)
Others 56 (27.3)
Sex, n (%)
Male 142 (69.3)
Female 63 (30.7)
Time spent from injury to admission, hours, n (%)
0-1 180 (87.8)
1-6 17 (8.3)
6-24 8(3.9)
Admission time, n (%)
00:00-08:00 23(11.2)
08:00-16:00 108 (52.7)
16:00-00:00 74 (36.1)
Cause of trauma, n (%)
Home accident 59 (28.8)
Work accident 52 (25.4)
Fall 50 (24.4)
Assault 31(15.1)
Traffic accident 13 (6.3)
Mechanism of trauma, n (%)
Blunt 131 (63.9)
Penetrating 65 (31.7)
Burn 4(2)
Chemical exposure 2(1)
Electric shock 3(1.5)
Injured hand, n (%)
Dominant 98 (47.8)
Non-dominant 107 (52.2)
Fracture, n (%) 38(18.5)
Tendon damage, n (%) 35(17.1)
Nerve damage, n (%) 10 (4.9)
Amputation, n (%) 25(12.2)
Permanent disability, n (%) 20(9.8)
Treatment, n (%)
NSAID 94 (45.9)
Primer suture 28 (13.7)
Splint/Plaster 31(15.1)
Surgical intervention 37 (18)
Stump closure 15(7.3)

NSAID: Non-steroidal anti-inflammatory drug

Male sex, penetrating trauma, the age group of 18-35
years, and night (00:00-08:00) trauma remained in the
last step of the backward conditional method in multivar-
iate logistic regression analysis. Male sex and penetrating
trauma were found to be independent risk factors for per-
manent disability (p = 0.012 and p < 0.001, respectively).
Table 4 summarizes the results of logistic regression anal-
ysis

Of 25 patients who had to undergo amputation, stump
closure was performed in 15 (60%) patients, and 10 (40%)
patients required surgical intervention. Among 10 pa-
tients who underwent surgical intervention, the surgical
procedure was successful in seven patients, and perma-
nent disability developed in three patients. In these three
patients, the cause of injury was occupational accidents,
and all of them were observed in male patients and oc-
curred in the age group of 18-35 years. In 9 out of 15 pa-
tients who underwent stump closure, the injury was on
the fingertip, and there was no bone or tendon damage.
Amputation was required in 18 of 20 patients with a per-
manent disability, and the remaining two patients, who
had a home accident and tendon damage as a result of
penetrating trauma, did not require amputation. Surgical
intervention was unsuccessful in these two patients.

Without amputation With amputation p value
Age group, years 0.021
18-35 126 (84.6) 23 (15.4)
Others 54 (96.4) 2(3.6)
Sex 0.03
Male 120 (84.5) 22 (15.5)
Female 60 (95.2) 3(4.8)
Admission time 0.332
00:00-08:00 18(78.3) 5(21.7)
08:00-16:00 96 (88.9) 12(11.1)
16:00-00:00 66 (89.2) 8(10.8)
Dominant hand 0.404
Yes 88 (89.8) 10(10.2)
No 92 (86) 15 (14)
Cause of trauma 0.127
Home accident 50 (84.7) 9(15.3)
Work accident 43 (82.7) 9(17.3)
Fall 48 (96) 2(4)
Assault 26 (83.9) 5(16.1)
Traffic accident 13 (100) 0(0)
Mechanism of trauma <0.001"
Blunt 122 (93.1) 9(6.9)
Penetrating 49 (75.4) 16 (24.6)

Data were presented as n (%). "The comparison was made between blunt and pene-
trating traumas, as there were no patients with amputation as a result of other
trauma mechanisms.

Table 3. Comparison of patients with and without permanent disability

Without permanent  With permanent pvalue

disability disability

Age group, years 0.018
18-35 130 (87.2) 19 (12.8)
Others 55(98.2) 1(1.8)

Sex 0.034
Male 124 (87.3) 18(12.7)
Female 61 (96.8) 2(3.2)

Admission time 0.103
00:00-08:00 18 (78.3) 5(21.7)
08:00-16:00 98 (90.7) 10(9.3)
16:00-00:00 69 (93.2) 5(6.8)

Dominant hand 0.462
Yes 90 (91.8) 8(8.2)
No 95 (88.8) 12 (11.2)

Cause of trauma 0.03*
Home accident 50 (84.7) 9(15.3)
Work accident 44 (84.6) 8(15.4)
Fall 50 (100) 0(0)
Assault 28(90.3) 3(9.7)
Traffic accident 13 (100) 0(0)

Mechanism of trauma <0.001""
Blunt 128 (97.7) 3(2.3)
Penetrating 48 (73.8) 17 (26.2)

Data were presented as n (%). *Permanent disability in falls are statistically signifi-
cantly lower in post-hoc analysis. **The comparison was made between blunt and
penetrating traumas, as there were no patients with permanent disability as a result
of other trauma mechanisms.

Table 4. Logistic regression analysis for permanent disability predictors

Wald Odds ratio (95% Cl) p Value
18-35 years 3.335 7.22 (0.86-60.38) 0.068
Male sex 6.255 7.63 (1.55-37.55) 0.012
Penetrating traumas 21.177 27.17 (6.65-110.91) <0.001
00:00-08:00 3.358 4.61 (0.89-23.66) 0.067

Discussion

Hand injuries generally affect the active young population,
and these injuries can cause serious disability due to the
complex anatomy of the hand (7,10). In addition to the
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long recovery and rehabilitation period, temporary or per-
manent loss of productivity also constitutes an important
economic burden (4,11). Furthermore, loss of productivity
negatively affects the psychosocial well-being of the per-
son (12).

In this study, similar to previous literature reports, hand
injuries mostly affected male individuals in the age group
of 18-35 years (1,2,6,7). Only 30.7% female patients had
hand injuries. While this rate is similar to that in devel-
oped countries such as the Netherlands and Denmark, it is
higher than that in countries such as Nigeria and India
(10,11,13). The differences in the number of female pa-
tients presenting with hand injuries reflect the cultural di-
versity of the countries, the participation of women in
business life, and the accessibility of health services. In our
study, most patients with a permanent disability were
male, and male sex was an independent risk factor for per-
manent disability.

Hand injuries can occur because of many factors, ranging
from geographical conditions to the production areas of
industrial establishments in the region. Home accidents
and sports injuries seem to be the most common causes
of hand injuries in countries where occupational health
protocols are implemented and measures to prevent oc-
cupational accidents are developed (11,14). However, in a
study conducted in Nigeria, the most common cause of
hand injuries was reported as traffic accidents (13). In Tur-
key, while home accidents and falls were the most com-
mon causes in studies carried out in Denizli and Ankara,
occupational accidents were reported as the most com-
mon cause in a study from Afyon (3,15,16). In our study,
the most common cause of hand injuries was home acci-
dents (n = 59, 28.8%). Occupational accidents and falls
were observed in 52 (25.4%) and 50 (24.4%) patients, re-
spectively. Considering patients with minor hand injury
who were not admitted to the ED in the fear of losing their
job, occupational accidents constitute a significant part of
hand injuries. Periodic training on occupational health and
safety can reduce occupational accidents and related
hand injuries, complications, and costs.

Penetrating trauma was reported as the most common
mechanism of hand injuries in various countries (1,7,13).
However, in Turkey, blunt trauma was reported as the
most common mechanism, and penetrating trauma was
the cause of hand injury in 25-32.6% cases (15,17). At
home, penetrating trauma injuries may usually occur dur-
ing kitchen work as superficial incisions, which do not re-
sult in a permanent disability. However, at workplaces,
they usually occur when working with a machine with
sharp or heavy metal parts and usually require amputa-
tion or lead to permanent disability (7,9,10). In this study,
most patients had blunt trauma similar to that reported in

other studies from Turkey. However, penetrating trauma
was an independent risk factor for permanent disability.
These results may be related to textile and heavy industry

Isolated hand injuries admitted to the emergency

factories in our region. Prevention measures should be im-
proved in such workplaces to reduce penetrating injuries
and permanent disability.

The most dramatic complications of hand injuries are am-
putation and permanent disability. A study carried out in
America reported that amputation was required in 2% of
finger traumas (14). The incidence of amputation was 3%
in a hand surgery clinic in France (18). In this study, we
included patients with isolated hand injuries, and the am-
putation rate was 12.2%, which seems higher than the val-
ues reported in the literature. With developments in mi-
crosurgery technology, the success rate of replantation af-
ter total amputation is more than 80%. Although there is
no absolute contraindication for undergoing microsur-
gery, delayed treatment can decrease the success rate
(18,19). In our study, all patients who needed amputation
were admitted to the ED within the first hour of injury, and
the replantation success rate was 70%. The long-term ef-
fects of finger loss are not entirely clear. Bhat et al. re-
ported a loss of 43.3% in grip strength and 33.6% in com-
pression strength after finger loss. In addition, they re-
ported an average recovery time of 13 weeks before the
patient can start working again after a finger loss (20). Fur-
thermore, direct and indirect costs resulting from hand in-
juries adversely affect healthcare costs (21). Therefore, it
is important to identify injuries and risk factors resulting
in an amputation or permanent disability. According to
our results, male sex and penetrating trauma were inde-
pendent risk factors for permanent disability in our region.
In the city center, heavy industries are mainly in the textile
sector. However, in rural areas, farming is generally the
main source of income. Education seminars on penetrat-
ing trauma injuries could be conducted for people working
in these sectors to prevent permanent disability after
hand injuries.

This study has several limitations due to its retrospective
nature. First, the number of patients included in the study
was small because patients who had a minor hand injury
were not admitted to the hospital. In addition, the causes
of hand trauma could not be analyzed in detail. For exam-
ple, it was not known whether occupational accidents re-
sulted because of carelessness or lack of suitable equip-
ment. The detailed mechanism of penetrating trauma in-
juries can be the main focus of future studies to identify
and prevent hand injuries and related complications.

In conclusion, evaluation of hand injuries and related fac-
torsin our region is important because the results can vary
between regions due to differences in lifestyle and work-
ing conditions. Male sex and penetrating trauma are inde-
pendent risk factors for permanent disability among pa-
tients with isolated hand injuries. We believe that
measures to prevent such injuries could reduce the rate of
permanent disability and related mental and economic
burden.
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Abstract Corresponding Author/Sorumlu Yazar
Background: The study aims to determine the variation of shock index (SI) before and after vaginal Dr. ihsan BAGLI

delivery and establish standard reference values in mothers who have not postpartum hemorrhage. Diyarbakir Gazi Yasargil Egitim
Materials and Methods: A total of 2534 women who delivered vaginally were enrolled in the study. This Arastirma Hastanesi Ek Bina, Urfa Yolu,
prospective cross-sectional study was completed between November 2018 and September 2019 in our Baglar, 21090 Diyarbakir/TURKEY
referral hospital. The exclusion criteria were anemia, cesarean delivery, maternal heart diseases, maternal

thyroid disease, gestational hypertensive disorders, patients received epidural anesthesia, and less than E-mail: ihsanbagli@gmail.com

a 34 week 0 day gestation, patients who had postpartum hemorrhage (PPH). We defined PPH as blood

loss > 1000 ml at the time of delivery. All patients’ SI (heart rate/systolic blood pressure) were measured Received / Gelis Tarihi: 25.03.2021
prepartum and at the 30th minutes, 1st and 2nd-hour postpartum period. Shock index reference ranges

were measured separately according to BMI, age, and parity groups. Accepted / Kabul Tarihi: 05.04.2021
Results: 10136 S| values were assessed. The mean age + SD was 27.28+5.95 years. The mean BMI + SD

was 24.89+4.87 kg/m?. The prepartum and postpartum 30th minutes, 1st hour, and 2nd hour mean shock DOI: 10.35440/hutfd.903404

index values were 0.76+0.07; 0.85+0.12; 0.84+0.12 and 0.81+0.12 respectively. The variation in Sl values
was significant by the Tukey test (P < 0.05).

Conclusions: For Sl to be a diagnostic character in the issue of PPH, reference values must be known, so
in this study shock index reference percentile ranges and mean + standard deviation of Sl values were
established.

Key Words: Pregnancy, Shock index, Vaginal delivery
oz.

Amag: Vajinal dogumda dogum Oncesi ve dogum sonrasi erken dénemde postpartum kanamasi tanisi
almamis annelerde sok indeks referans degerlerinin belirlenmesi amaglandi.

Materyal ve Metod: Calisma prospektif kesitsel galisma olarak tasarlandi. Kasim 2018 ve Eylul 2019
tarihleri arasinda 2534 vaginal dogum yapmis hasta ¢alismaya dahil edildi. Calisma disi birakilma kriterleri
olarak; anemi, sezaryen dogum, epidural anestezi uygulanmig hastalar, annede kalp hastaligi, gebeligin
hipertansif hastaliklari, annede tiroid hastaligi, 34 hafta alti dogumlar ve postpartum kanama tanisi almig
olmak olarak belirlendi. Postpartum kanama tanisi olarak yaklagik 1000 ml tizerindeki kanama sinir deger
olarak belirlendi. Sok indeks degerleri, kalp hizi/sistolik kan basinci olarak hesaplandi. Hastalarin dogum
oncesi aktif travaydaki sok indeks degerleri ve dogum sonrasi 30. dk, 1. saat ve 2. saat sok indeks degerleri
not edildi. Sok indeks degerlerinin referans araliklari hastalarin vicut kitle indeksleri, yaslari ve 6nceki
dogum sayilarina gore de ayrica belirlendi.

Bulgular: 10136 sok indeks degeri hesaplandi. Hastalarin ortalamatstandart sapma yasl 27.28+5.95 olarak
saptandi. Hastalarin ortalamazstandart sapma viicut kitle indeksi 24.89+4.87 olarak bulundu. Dogum
oncesi ve dogum sonrasi 30. dk, 1. saat ve 2. saat sok indeks ortalamazstandart sapma degerleri sirasiyla
0.76 £0.07; 0.85+0.12; 0.84 + 0.12 ve 0.81 + 0.12. Bu degerler arasindaki farklilik, Tukey testi kullanilarak
istatistiksel olarak anlamli bulundu (p<0.05).

Sonug: Sok indeks degerlerinin postpartum kanama igin tani koydurucu bir belirteg olarak kullanilabilmesi
icin kanamasi olmayan vajinal dogum yapmis normal popiilasyonda degerlendiriimesi ve referans
araliklarinin belirlenmesi gerekmektedir. Calismamizda sok indeks referans degerlerinin ytizdelik deger
araliklari ve ortalamalari belirlenmis ve tablolar halinde sunulmustur.

Anahtar kelimeler: Gebelik, Sok index, Vajinal dogum
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Introduction

The first description of shock index (SI), which is obtained
by dividing the heart rate by the systolic blood pressure,
was made in 1967 by Allgdver and Burri. Their study did not
include pregnant individuals; their participants were diag-
nosed with gastrointestinal hemorrhage (1). Normal range
of Sl was stated as 0.5-0.7 for healthy adults in another
study and in the another current study, for patients were
not pregnant but were followed up for sepsis, the cut off
value of the shock index for the initiation of inotropic agent
was found to be 1. (2, 3). However, pregnancy induces
substantial changes regarding the cardiovascular system.
Therefore the shock index in pregnancy is different from a
non-pregnant adult even during different periods of preg-
nancy (4). In pregnant women the blood volume increases
by 4700-5200 mL and reaches the maximum value at 32nd
week of pregnancy. Additionally, cardiac output rises by
approximately 50% during pregnancy, increasing from 4.6
to 8.7 L/min on average. The peak of cardia output occurs
between 25 and 35 weeks and then remains stable until
delivery (5, 6).

In obstetric populations, the Sl was first used to identify the
severity of blood loss in ectopic pregnancy (7). Postpartum
hemorrhage (PPH) remains the leading cause of maternal
death and morbidity worldwide (8). Most deaths due to he-
morrhage happens at the postpartum period in both high-
income (49.1%) and low/middle-income countries (73%)
(9).

In the face of this serious vital problem, sometimes health
care workers can be delayed at first intervention and take
action only when the bleeding becomes significant. Health
workers often have difficulty describing PPH to each other.
Confirmation of this prediction sometimes requires a labo-
ratory test before initiating treatment. Moreover there is
still controversy between different organisations. The
World Health Organization (WHO) describes PPH for vagi-
nal delivery as above 500 ml blood loss and for a cesarean
section as above 1000 ml blood loss, whereas the American
College of Obstetricians and Gynecologists (ACOG) defined
PPH as blood loss > 1000 ml at the time of delivery, inde-
pendent of the mode of delivery in their recent practice
bulletin number 183 (10, 11). This bleeding above 1000 ml
corresponds to decreasing 10% in hematocrit and it has
been proposed as an alternative marker to define signifi-
cant hemorrhage. However, the changing hematocrit con-
centrations are often delayed to respond hemorrhage and
may not reflect current hematologic status, and may not
be useful in the setting with acute haemorrhage (11).
Instead of the WHO’s recommendation about the defini-
tion of PPH as blood loss above 500 ml in vaginal delivery,
and low accuracy of visual estimation of blood loss for PPH
(10, 12), an article published in the year of 2018 at the
American Journal of Obstetrics and Gynecology emphasi-
zed that shock index can be more useful for defining PPH
(13). According to many studies which accepted PPH as

Shock Index Reference Values in Vaginal Delivery

blood loss above 500 ml in vaginal delivery, Sl greater than
0.9 confirmed the diagnosis of postpartum hemorrhage
requiring transfusion (14-16). No study discusses Sl values
according to ACOG’s new PPH definition as blood loss >
1000 ml at the time of delivery, regardless of the mode of
delivery. Hence we aimed to define the normal standard
ranges of Sl values at prepartum and postpartum 30th mi-
nutes, 1st hour, and 2nd hour in vaginal delivery when PPH
was accepted as blood loss above 1000 ml.

Materials and Methods

This is a prospective, cross-sectional study. Data were col-
lected between December 2018 and June 2019 at our ter-
tiary referral center. The study was approved by the local
ethics committee (Health Sciences University Gazi Yasargil
Training and Research Hospital clinical research ethics
committee Date: 26/10/2018 protocol number: 166). In
that time interval, 10955 deliveries occurred. Active mana-
gement protocol was applied to each patient for the third
stage of labor 15. We collected our data during 24-hour de-
livery room shift. Over that the study period, we managed
the labor process of 3541 patients, 477 of them were exc-
luded from the study because they underwent cesarean
section.

Data of 3064 pregnant women who delivered vaginally wit-
hout epidural anesthesia were collected. Postpartum he-
morrhage was excluded by visual estimation of blood loss,
and this method was confirmed with less than 10% decre-
ase in hematocrit level, which was routinely monitored
with complete blood count test at six hours after delivery.
A decrease of more than 10 percent in prepartum and post-
partum hematocrit indicates an average of over 1000 ml of
bleeding. So that, we used the recommendation of ACOG
for the definition of PPH as >1000 ml blood loss at the time
of vaginal delivery (11). So, 180 patients with PPH who had
more than 10% decrease in hematocrit level or had blood
loss accompanied by signs or symptoms of hypovolemia
despite less than 10% decreased hematocrit levels were
excluded.

156 patients with chronic hypertension, 62 patients with
transfused prepartum due to anemia, 36 instrumental de-
livery with vacuum, 96 patients with preeclampsia were
excluded from the remaining 2884 women; therefore,
2534 patients were enrolled. With the birth of the fetus,
2534 patients were started with 1000 cc of 0.9% NaCl with
20 U of oxytocin intravenously, set to 150 ml per hour ac-
cording to ACOG recommendation (17).

The demographic characteristics of all patients, including
age, parity, and body mass index

(BMI), were recorded. Heart rate, and systolic and diastolic
blood pressure were taken when the pregnants were ad-
mitted to the labor room (prepartum), and all measures
were taken again at 30th minutes, 1 hour, and 2 hours after
delivery, with an automated monitor.

Age groups were divided as <19 (n:218), 20-24 (n:696), 25—
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29 (n:748), 30-35 (n: 496) and =35 (n: 340). BMI groups
were divided as 18 (n:248), 19-24 (n:1098), 25-29 (n:762),
and 30-34 (n:426). Parity groups were divided as nulliparity
(n:760), multiparity (delivery number 1-4) (n:1538), and
grand-multiparity (delivery number > 5) (n:236).

Statistical analysis was made using the NCSS (Number
Cruncher Statistical System) 2007 Statistical Software Prog-
ram. Descriptive statistical methods (mean, standard devi-
ation, median, and interquartile range), as well as the uni-
directional variance analysis, were used when the variables
showed normal distribution tested by Shapiro — Wilk nor-
mality test. To identify variation among the prepartum and
postpartum periods, the mean of Sl values observed for the
following intervals were used in the analysis: prepartum
and postpartum 30th min, 1st hour, 2nd hour. The diffe-
rences in Sl values were evaluated by analysis of the Tukey
test for independent measurements (p< 0.05 was accepted
significant). According to age, BMI, and parity, the 5th,
10th, 25th, 50th, 75th, 90th, 95th percentiles of Sl values
were calculated for each group.

Results

A total of 2534 women were included, and 10136 va-
lues of SI were processed. The mean patient’s age +
SD was 27.28 + 5.95 years. The mean BMI + SD was
24.89+4.87 kg/m2. The prepartum, and 30th min, 1st
and 2nd hour postpartum mean Sl values were 0.76
0.07; 0.85+0.12; 0.84 £ 0.12 and 0.81 + 0.12 respec-
tively. There were significant differences between
prepartum and postpartum Sl values (p< 0.05). Post-
partum 30 min and 1st hour mean Sl values were sig-
nificantly higher than the other Sl values (p< 0.05).
These findings are presented in Table 1.

Table 1.pratients’ Descriptive Characteristics

N (2534) MeanzSD Median (IQR) Min. Max.
Age (year) 27.28+5.95 26 (23-32) 16 46
Gravidity 2.79+1.70 3(1-4) 1 13
Parity 2.32+1.65 2(1-3) 0 12
BMI (kg/m?) 24.89+4.87 24 (21-28) 17 38
Prepartum SI 0.76+0.07 @ 0.76 (0.72-0.8) 0.49 1,02
Pospartum 30th min. SI 0.85+0.12 2b 0.86(0.78-0.91) 0.44 1.03
Postpartum 1th hour SI 0.84+0.12 2b 0.84 (0.78-0.86)  0.43 1.04
Postpartum 2nd hour Sl 0.81+0.12 2 0.81(0.69-0.84) 0.41 1.01

9 There were significant differences between prepartum and postpartum S| (Shock
Index) values by Tukey test (p< 0.05)

b postpartum 30 min and 1st hour mean Sl values were significantly higher than the
other Sl values by Tukey test(p< 0.05)

There were 532 (21% of total birth) patients with epi-
siotomy. A total of 760 patients (30% of total birth)
were primiparous. Table 2 shows the percentiles of Sl
stratified by maternal age group.

Table 3 shows the percentiles of Sl stratified by parity
group, and Table 4 illustrates the percentiles of SI
among patients in the BMI group. There were signifi-
cant differences between < 19 age group and others.

Shock Index Reference Values in Vaginal Delivery

Table 2. Reference values of shock index (SI) according to age groups

Age Percentiles
(year) | 5P 0P 25P 50P 75P 0P 95P
Prepartum S| | <19 0,632 0,655 [0,709 | 0,740 | 0,800 | 0,820 | 0,861
20-24 | 0,636 0,667 | 0,709 | 0,760 | 0,800 | 0,840 | 0,860
25-29 | 0,655 0,667 [0,717 | 0,760 | 0,800 | 0,840 | 0,860
30-35 | 0,615 0,667 | 0,720 | 0,764 | 0,800 | 0,844 [ 0,881
>35 0,633 0,667 | 0,709 | 0,762 | 0,800 | 0,844 | 0,860
Postpartum <19 0,661 0691 [0,776 | 0,860 | 0925 | 1,020 | 1,082
30th min. Sl 20-24 | 0,691 0,709 [ 0,778 | 0,855 | 0,900 | 1,000 | 1,040
25-29 | 0,691 0,709 [0,782 | 0,860 |[0918 | 0,980 | 1,020
30-35 | 0,664 0,700 | 0,782 [ 0,860 | 0,907 | 1,000 [ 1,043
>35 0,683 0,720 | 0,782 | 0,860 | 0,900 | 0,980 [ 1,020
Postpartum <19 0,718 0,727 [ 0,781 | 0,860 |[0920 | 1,044 | 1,139
1th hour SI 20-24 | 0,673 0,720 | 0,764 | 0,840 | 0,909 | 0980 [ 1,025
25-29 | 0,690 0,727 [ 0,780 | 0,847 |0920 | 0,980 | 1,022
30-35 | 0,670 0,709 | 0,764 | 0,840 | 0,920 | o0980 [ 1,042
>35 0,691 0,720 | 0,782 | 0,840 | 0,891 | 0980 | 1,020
Postpartum <19 0,699 0,750 [0,791 | 0,860 [ 0956 | 1,110 | 1,045
2nd hour SI 20-24 | 0,727 0,760 | 0,800 | 0,860 | 0,956 | 1,050 | 1,111
25-29 | 0,727 0,764 [0,800 | 0,860 |[0933 | 1,030 | 1,089
30-35 | 0,700 0,740 | 0,782 [ 0860 | 0926 | 1,020 [ 1,089
>35 0,727 0,764 | 0,791 | 0,847 | 0927 | 1,000 | 1,089

Table 3. Reference values of shock index (SI) according to parity groups
Percentiles

Parity 5p 10P _[25p [sop [75Pp [90P [95P
Prepartum S| Nullipa-
raous

1-4 Multi-
paraous
>5 Grand
Multipa- | 0,631 | 0,655 | 0,683 | 0,753 | 0,800 | 0,840 | 0,889
raous

0,631 | 0665 | 0,709 | 0,760 | 0,800 | 0,840 | 0,867

0,636 | 0667 | 0,717 | 0,760 | 0,800 | 0,840 | 0,860

Pospartum Nullipa- | 691 | 0,709 | 0,782 | 0,860 | 0,933 | 1,040 | 1,200
30th min SI raous
1-4 Multi-| o o6 | 0709 | 0,782 | 0,860 | 0,909 | 0980 | 1,020
paraous
>5 Grand

Multipa- | 0,629 | 0,700 | 0,764 | 0,835 | 0,882 | 1,000 | 1,020
raous

Postpartum | Nullipa- | ;55 | 730 | g,800 | 0,870 | 0,920 | 1,002 | 1,080
1st hour SI raous
‘l:r Multi-| o673 | 0,720 | 0,767 | 0,840 | 0,920 | 0,980 | 1,040
>5 Grand | o oo 0717 | 0764 | 0828 | 0900 | 0980 | 1,020
Multipar
Postpartum | Nullipa- | ), | 5 26c | 0800 | 0,860 | 0927 | 1,059 | 1,020
2nd hour S| raous
1-4 Multi- | 255 | 0,760 | 0,800 | 0,860 | 0,950 | 1,030 | 1,001
paraous
>5 Grand

Multipa- 0,673 | 0,727 | 0,782 | 0,842 | 0927 | 1,030 | 1,011
raous

<19 age group had higher Sl values at postpartum 1st
and 2nd hour (p: 0.009) and detailed values were
shown in table 5. There were significant differences
between nulliparity and multiparity for postpartum
30. min. (p: 0.002) and postpartum 1st hour (p: 0.001)
respectively. Nulliparity had higher Sl values for men-
tioned times and detailed information stated in table
6.

There were no significant differences between BMI
groups for Sl values (p: 0.083 for prepartum SI, p:
0.136 for postpartum 30. min Sl, p: 0.623 for post-
partum 1st hour, p: 0.893 for postpartum 2nd hour),
detailed values were shown at table 7.
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Table 4. Reference percentile values of shock index (SI) according to

Shock Index Reference Values in Vaginal Delivery

Table 6. Shock index values between parity groups

BMI groups N Mean1SD Median (IQR) Min. Max.
Percentiles 0,760
Nullipar 760 | 0,75£0,073 (0,709-0,800) | 0,540 | 0,910
BMI 1-4 Multi- 0,760
(ke/m?) | 5P w0p |25p |sor |7sp |oop |osp Prepartum sl | par 1538 | 0,758:0,071 | (0,717-0,800) | 0,490 | 1,020
>5 Grand 0,753
<18 0655 | 0670 | 0,727 |0,780 | 0,800 | 0,840 | 0,860 Multipar 236 | 0,75240,085 (0,683-0,800) | 0,490 | 1,020
1924 [ 0,636 | 0667 |0719 | 0,760 | 0800 |0,844 [ 0,880 p* 0,138
Prepartum S| 0,860
2529 | 0,633 | 0,667 | 0,709 | 0,760 | 0,800 | 0,820 | 0,860 Nullipar 760 | 0,871+0,138 (0,782-0,933) | 0,640 | 1,02
3034 |0634 | 0667 | 0709 |0,760 | 0800 |0840 | 0,860 Pospartum | 14 Multi- 0,860
: par 1538 | 0,849+0,112 | (0,782-0,909) | 0,440 | 1,02
<18 0673 | 0728 | 0800 | 0873 | 0940 | 1,018 | 1,060 30.min S| >5 Grand 0,835
Pospartum | 1924 | 0,683 | 0,709 | 0,782 | 0,860 | 0,909 | 0,980 | 1,020 'Vl“")ti‘:’:zf 236 | 0,839#0,131 | (0,764-0,882) | 0,440 | 0,91
30thmin.SI [ 2529 | 0,683 | 0,709 | 0,780 | 0,860 | 0,900 | 1,000 | 1,060 2= 0,870
3034 | 0691 | 0705 | 0780 | o860 | 0900 | 0980 | 1,060 Nullipar 760 | 0,873x0,125 | (0,800-0,920) | 0,600 | 1,02
14 Multi- 0,840
<18B | 0,671 | 0,709 | 0,782 | 0,860 | 0,920 | 1,000 | 1,055 ‘1’:’:":’3"“;‘ par 1538 | 0,848+0,113 (0,767-0,920) | 0,430
Postpartum | 1924 | 0,691 | 0,727 | 0,780 | 0,840 | 0920 | 0980 | 1,020 o >5 Grand 0,828
Multipar | 236 | 0,841£0,121 | (0,764-0,900) | 0,430 | 1,14
ithhourSI [ 2529 | 0670 | 0,720 | 0,764 | 0,840 | 0,920 | 0,980 | 1,054 p* 0,001
3034 | 0694 | 0,733 | 0764 | 0840 |0911 |0980 | 1,040 0,860
Nullipar 760 | 0,881#0,123 | (0,800-0,927) | 0,640 | 1,04
<18 0727 | 0759 | 0782 | 0860 | 0954 | 1,030 | 1,111 14 Mult- 0,860
Postpartum
Postpartum | 19-24 | 0,727 | 0,764 | 0,800 | 0,860 | 0,940 | 1,023 | 1,090 andhourst  |FE2F 1538 | 0878£0,117 | (0,800:0,950) | 0,550 | 1,02
>5 Grand 0,842
2ndhoursl [ 2529 | 0,700 | 0,744 | 0,782 | 0,860 | 0,940 | 1,056 | 1,011 Multipar | 236 | 0,863:0,127 | (0,782-0,927) | 0,620 | 1,02
3034 | 0,700 | 0,764 | 0,800 | 0,860 | 0,933 | 1,025 | 1,089 p* 0,152
* Unidirectional Variance Analysis
Table 5. Shock index values between age groups
Aze | N MeanzsD | Median (IQR) | Min | Max Table 7. Shock index values between BMI groups
0,740 BMI N MeaniSD Median (IQR) | Min Max.
<19 218 0,749:0,079 | (0,710-0,800) | 0,49 | 1,02 0,780
0,760 <18BMI__ | 248 | 0,763#0,072 | (0,727-0,800) | 0,490 | 0,930
2024 | 6% 0,756+0,068 | (0,710-0,800) | 0,51 | 1,02 0,760
0,760 19-248MI | 1098 | 0,759+0,073 | (0,719-0,800) | 0,490 | 1,020
Prepartum S| 25-29 784 0,757+0,067 | (0,720-0,800) | 0,49 | 0,91 Prepartum S| 0,760
0,764 2529BMI | 762 | 0,751:0,074 | (0,709-0,800) | 0,490 | 1,020
30-35 | 4% 0,758+0,083 | (0,720-0,800) | 0,49 | 1,02 0,760
0,762 30-34BMI | 426 | 0,755%0,072 | (0,709-0,800) | 0,490 | 1,020
>35 340 0,757+0,076 | (0,710-0,800) | 0,49 | 1,02 p* 0,083
p* 0,643 0,873
0,760 <188MI | 248 | 0,867#0,118 | (0,800-0,940) | 0,440 | 1,02
<19 218 0,859:0,144 | (0,780-0,930) | 0,44 | 1,14 0,860
0,860 19-248MI | 1098 | 0,848+0,114 | (0,782-0,909) | 0,440 | 1,02
2024 | 69 0,85120,117 | (0,780-0,900) | 0,55 | 1,10 Pospartum 0,860
0,855 30. min SI 25-29BMI | 762 | 0,84940,123 | (0,780-0,900) | 0,440 0,91
Pospartum 30.minSI | 25-29 | 784 0,851#0,111 | (0,780-0,920) | 0,44 | 1,04 0,860
0,860 30-34BMI | 426 | 0,850,118 (0,780-0,900) | 0,440 | 1,02
30-35 | 4% 0,848:0,121 | (0,780-0,910) | 0,44 | 1,02 p* 0,136
0,860 0,860
>35 340 0,846+0,110 | (0,780-0,900) | 0,44 | 1,02 <18BMI | 248 | 0,860,114 (0,782-0,920) | 0,430
p* 0,765 0,840 (0,780-
0,860 19-248MI | 1098 | 0,850,111 0,920) 0430 | 114
<19 218 0,8740,145 | (0,780-0,920) | 0,43 | 1,13 Postpartum 0,840
0,860 ith hour sI 25-29BMI | 762 | 0,84940,126 | (0,764-0,920) | 0,430 1,10
2024 | 6% 0,847:0,111 | (0,760-0,910) | 0,60 | 1,08 0,840
0,860 30-34BMI | 426 | 0,850,112 (0,764-0,911) | 0,430 | 1,04
Postpartum 1th hour sl | 25-29 | 784 0,854:0,113 | (0,780-0,920) | 0,43 | 1,03 o* 0,623
0,840 0,860
3035 | 4% 0,84610,121 | (0,760-0,920) | 0,43 | 1,14 <18BMI | 248 | 0,880,118 (0,782-0,954) | 0,620 | 1,02
0,847 0,860
>35 340 0,842:0,100 | (0,780-0,890) | 0,43 | 1,09 19-248MI | 1098 | 0,878+0,116 | (0,800-0,940) | 0,550 | 1,02
p* 0,009 Postpartum 0,860
0,840 2ndhourSl | oc oommi | 762 | 0,875 0,128 (0,782-0,94) | 0,550 1,02
<19 218 0,892:0,139 | (0,790-0,960) | 0,64 | 1,16 0,860
0,840 30-34BMI | 426 | 0,8740,11 (0,800-0,933) | 0,640 | 0,91
2024 | 696 0,883:0,124 | (0,800-0,960) | 0,55 | 1,08 o* 0,803
0,840 * ) )
Postpartum 2nd hour SI | 25-29 | 784 0,878+0,115 | (0,800-0,930) | 0,62 | 1,06 Unidirectional Variance Analysis
0,860
30-35 | 4% 0,867:0,115 | (0,780-0,930) | 0,64 | 1,08
0,860 Discussion
>35 340 0,866:0,107 | (0,790-0,930) | 0,62 | 1,01
p* 0,018 There are some parameters and methods for evaluating

* Unidirectional Variance Analysis

blood loss after delivery, such as using a calibrated drape
placed under the patient’s buttocks, a decreased hematoc-
rit level over 10%, or a visual estimation of blood loss (10,
18). Unfortunately, obstetricians sometimes suffer from
these subjective methods and late laboratory results.
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There is a new insight tool for Sl that is being recommen-
ded as a possible indicator of PPH (13). Heart rate and sys-
tolic or diastolic blood pressure alone is not enough for the
evaluation of postpartum blood loss (19, 20). In this study,
we aimed to demonstrate the reference values of Sl both
prepartum and immediately postpartum.

The mean Sl was still higher after postpartum at the second
hour (0.81+0.12) compared to prepartum (0.76 + 0.07). In
a previous study, for gestational ages between 33 week 0
day —36 week 6 days and above 37 weeks 0 day, the mean
+ SD Sl values found were 0.82 + 0.14 and 0.79 + 0.13 res-
pectively (21). These values are slightly higher than in the
present study which found the prepartum Sl as 0.76 + 0.07.
In non-obstetrics, Sl ranges were reported as 0.5-0.7 9,
even in the prepartum period in our study the Sl was higher
(0.76 £ 0.07). In a large study, Taylor et al. found that the SI
range was 0.46 (5th percentile) -1.07 (95th percentile) (22),
and in another study, the mean Sl values were 0.70; 0.69;
0.68 at 30 minutes, one hour, and 2 hours after delivery
respectively (23). However, our study’s mean S| values
were 0.85; 0.84; 0.81 at 30 minutes, one hour, and 2 hours
postpartum respectively. We can explain why our values
were higher than of those because while our study depen-
ded on the definition of PPH as blood loss >1000 ml at de-
livery according to ACOG 2017, Taylor et al.’s definition
method of PPH was unclear and Borovac et al. defined PPH
as blood loss >500 ml in vaginal delivery according to the
WHO recommendation (9, 10, 22, 23). In 2019, Borovac et
al. observed that Sl tended to stabilize minutes after birth,
in our study this stabilization occurred at 30 minutes after
birth (23).

Also, we calculated the percentiles of Sl between the BMI,
parity, and age groups. A small woman may become symp-
tomatic with 300-500 cc of bleeding after birth, while a
large woman may not give symptoms or signs with 1000 cc
of bleeding (13). First delivery can be scary for young wo-
men and this led us to think about encountering a high he-
art rate. For these reasons, we decided to create the BMI,
parity, and age groups. We did not find significant differen-
ces between the BMI groups but nulliparity and youngest
women had high Sl values at some postpartum period and
these were stated at the result section. Borovac et al. stu-
died postpartum Sl values between BMI and age groups
and they did not find any differences for age groups but
their study population was very small as 186 participants
while ours had 2534 participants (23).

Cardiac output (CO) is a multiplier of systolic blood pres-
sure, and CO is increased in pregnancy. Following delivery
there is an immediate rise in CO (increases by 60-80%),
then, a rapid decline occurs to pre-labor values approxima-
tely within one hour of delivery (24). Cardiac physiology
changes at the different stages of labor, so S| could be af-
fected by these changes. To the best of our knowledge,
there was no other study that measured prepartum and
postpartum Sl at an exact time in a large cohort in the lite-
rature. In our study, we demonstrate the changes of Sl in

Shock Index Reference Values in Vaginal Delivery

both the prepartum and especially the early postpartum
period.

In a current study, a group with a BMI of 30 kg/m2 or more
had the lowest mean Sl values compared with the 19-24
kg/m2 and 25-29 kg/m2 groups; however, in our groups
there was no difference in Sl values regarding BMI (23).
Patients with episiotomy or perineal tears are likely to have
more pain and the result of pain an increased heart rate is
inevitable (25). This is a weakness of our study because we
did not differentiate patients with or without an episio-
tomy/perineal tears. First pregnancies in our region are of-
ten referred to as our hospital, and episiotomy is generally
performed in the first births. Because the pain of an episi-
otomy or small perineal tears increase heart rate, our Sl re-
ference values were higher than previous studies for the
postpartum period (22, 23). Our episiotomy rate was 21%
while other studies’ episiotomy rate was 31%.21 In this
study, we only made a visual estimation of diagnoses of
PPH which confirmation via not decline over 10% in hema-
tocrit levels (11, 12), because we did not have a calibrated
drape for measure blood loss, nor did we evaluate weight
gauzes and compresses for any patient. Similarly, Taylor et
al. and Nathan et al. also used the method of visual estima-
tion of blood loss during the postpartum period, diffe-
rently, they defined PPH as blood loss over 500 ml after va-
ginal delivery (22, 26), Borovac et al. used special
bedspread that measures the blood loss (23). On the other
hand according to many studies, the shock index threshold
of >0.9 is indicating a need for referral, > 1.4 indicating the
urgent need for intervention in tertiary facilities and > 1.7
indicating a high chance of adverse outcome (14-15), and
in another study, an obstetric Sl of more than 1 seems to
be a useful adjunct in predicting the need for blood pro-
ducts (16). However, our postpartum 30th min and 2nd-
hour SI mean values were 0.85 and 0.84 respectively, these
are very near to 0.9 and our patients had no even diagno-
ses of PPH. Tanacan et al. defined SI and peak S| at post-
partum 1th hour as 0.76 £ 0.13 and 0.82 + 0.09 respectively
in healty control group and they used visual estimation of
blood loss method for PPH (>1000 ml at CS and >500 ml at
vaginal delivery) (27). The reason for these differences can
be explained since using a different definition of post-
partum hemorrhage in our study as above mentioned. Be-
cause of that, the ACOG’s new recommendations for defi-
nition of postpartum hemorrhage may be right, because
none of our patients had symptoms of hemorrhage even if
some patients hematocrit levels decreasing up to 10% .
Therefore, the Sl values at 95 percentils occurred as 1 in
our some patient. So that, further studies are needed to be
discussed for new ACOG recommendation (11).

The strength of this study was designed prospectively and
studied within a large population. The limitation of this
study was that patients underwent CS were not included
and patients with or without episiotomy/perineal tears
were not evaluated separately because of the study design.
In conclusion, S| can be used to assess the status of the
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mother and blood loss as a good parameter and should be
noted in the patient folder for helping labor room workers
who have some discrepancies among themselves to define
PPH. Of course, to diagnose a postpartum hemorrhage by
using Sl, the reference values of the Sl are needed first. In
our study, reference values for shock indexes prepartum
and postpartum 30. minutes, and 1st and 2nd hours after
vaginal delivery were obtained while we used ACOG’s re-
cent recommendation for the definition of PPH as blood
loss over 1000 ml even in vaginal delivery.
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Surrenal Kitle Saptanan Hastalarin Klinik, Labaratuar ve Radyolojik Bulgulari;

Tek Merkez Deneyimi

Clinical, Laboratory and Radiological Findings of Patients with Surrenal Mass;

Single Center Experience
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lGaziantep Universitesi Tip Fakiltesi, Endokrinoloji ve Metabolizma Bilim Dali, Gaziantep, TURKIYE
2Gaziantep Universitesi Tip Fakiiltesi i¢ Hastaliklari Anabilim Dali, Gaziantep, TURKIYE

0z.

Amag: Sirrenal insidentolamalar, baska nedenlerle yapilan gériintiileme testleri sirasinda tesadiifen saptanan
kitlelerdir. Ginimuzde abdominal gortintiileme tekniklerinin yaygin olarak kullaniimaya baslanmasi ile birlikte
surrenal insidentaloma tanisinin sikhgi artmistir. Her adrenal insidentaloma, malign olup olmadigi ve hormonal
islevi olup olmadigi agisindan degerlendirimelidir. Bu degerlendirme tedavi planlanmasi ve hastanin takibi igin
onemlidir.

Materyal ve Metod: Toplam 68 sirrenal kitlesi olan vakanin klinik, radyolojik, hormonal ve labaratuvar
takiplerini retrospektif degerlendirdik.

Bulgular: Vakalarin %58,8’i kadin (n:40), %41,2’si erkekti (n:28). Bu hastalardan 36’sI bilgisayarli tomografi, 22’si
bilgisayarli tomografi ve manyetik rezonans goriintiileme, 10 tanesi de manyetik rezonans goriintiileme
sonuglarina gore degerlendirilmistir. Adrenal insidentalomalarin kitle ¢api 4-95 mm idi. Adrenal insidentalomali
hastalarin %42’si (n:29) opere edilmisti. Otuz bes hastada non-fonksiyone adenom(NFA) saptanirken, 33 hastada
fonksiyonel adenom(FA) saptanmistir. Klinikopatolojik degerlendirilmelerine gore surrenal kitlelerde 22 (%32,3)
adet feokromositoma, 7 (%10,2) adet cushing sendromu ve 4(%1,4) adet conn sendromu saptanmistir. Eslik
eden hastaliklar agisindan degerlendirildiginde; surrenal kitlesi olan hastalardan 15’inde (% 22,1) hipertansiyon
ve diabetes mellitus, 26’sinda (%38,2) diabetes mellitus, 27’sinde (%39,7) komorbidite olmadigi goruldu.
Sonug: Calismamizdaki adrenal insidentaloma vakalarinin ¢ogu non-fonksiyone adenomdur. Fonksiyone
adenomlar iginde klinik olarak en ¢ok feokromositoma ve daha sonra ise cushing sendromu saptanmistir.
Adrenal kitlelerin cerrahiye gidisinde fonksiyonel olmalari ve boyutlari belirleyicidir.

Anahtar kelimeler: Siirrenal insidentaloma, Feokromositoma, Cushing sendromu, Hiperaldosteronizm

Abstract

Background: Adrenal inincidentolamas are masses that are incidentally detected during imaging tests
performed for other reasons. Nowadays, with the wide spread use of abdominal imaging techniques, the
frequency of adrenal incidentaloma diagnosis has increased. Every adrenal incidentaloma should be evaluated
for whether it is malignant and hormonally functional. This evaluation is important for treatment planning and
follow-up.

Materials and Methods: We retrospectively evaluated the clinical, radiological, hormonal and laboratory follow-

up of total 68 cases with adrenal masses.

Results: 58.8% of the cases were female (n:40), 41.2% were male. Thirty six of the patients were evaluated
according to the results of computerize tomography, 22 of the manyetic rezonans imaging and computerize
tomography, 10 of the manyetic rezonans imaging. The mass diameter of adrenal incidentalomas was 4-95 mm.

42% (n: 29) of the patients with adrenal incidentaloma were operated. Non-functional adenoma (NFA) was

found in 35 patients, whereas functional adenoma (FA) was found in 33 patients. According to
clinicopathological evaluations; 22 (32.3%) pheochromocytoma, 7 (10.2%) cushing syndrome and 4 (1.4%) conn
syndrome were found in surrenal masses. When evaluated in terms of accompanying diseases; 15 of the
patients had both hypertension and diabetes, 26 of the patients had diabetes and 27 of them had no
comorbidities.

Conclusions: Most of the adrenal incidentaloma cases in our study are non-functional adenomas. Among the
functional adenomas, pheochromocytoma have been detected more commonly and this is followed by cushing
syndrome. Functionality and size of them were decisive in the course of surgery.

Key Words: Surrenal incidentaloma, Pheochromocytoma, Cushing syndrome, Hypereraldosteronism
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Giris

Adrenal insidentaloma, surrenal hastalik kuskusu yokken,
cesitli sebepler ile yapilan batin goriintiileme yontemleri
esnasinda tesadifen saptanan adrenal kitlelere denilir(1).
insidentalomalarin ¢ogu benign veya tedavi gerektirme-
yen lezyonlardir(2). Bunlarin biyik kismini boyulari kiigiik
surrenal adenomlar olusturmakta. Adrenal insidentalo-
malarin tespit edilme sikligi artis gostermektedir. Bu du-
rumun en énemli sebebi goriintlileme yontemlerinin yay-
gin kullanilmaya baslaniimasidir(3). Adrenal insidenta-
loma vakalarinda ilk olarak kitlenin hormonal agidan aktif
olup olmadiginin ve malignite agisindan risk tasiyip tasi-
madiginin belirlenmesi gerekmektedir(4). Surrenal kitle-
ler korteks ve medulladan kdken alabilirler ve bu kitleler
benign veya malign, klinik farklihk gésterse de hormonal
olarak fonksiyonel veya non-fonksiyonel olabilirler. Fonk-
siyonel timorler kadinlarda ; nonfonksiyonel tiimorlere
ise erkeklerde daha fazla oranda rastlanmaktadir(5-9).
Adrenokortikal karsinoma vakalari her yasta gorulebil-
mekle birlikte cocukluk déneminde daha az rastlanmakta-
dir(10). Batun habis hastaliklarin %0.02-0.2'sini adrenal
beze ait timorler olusturmaktadir. En sik 50-70 yaslari
arasinda gorulmekle birlikte ve bazi galismalarda cinsiyet-
ler agisindan istatististiki fark saptanmamistir(11). Vakala-
rin yarisi fonksiyonel yarisi non-fonksiyoneldir(1). Prog-
noz, fonksiyonel ve non-fonksiyonel karsinomlarda ayni-
dir. Adrenal bez hastaliklarinin cerrahi tedavisi son vyil-
larda ilerleme kaydetmistir. Adrenal bezin korteksin taba-
kalari ve medulladaki hiicrelerin hiperfonksiyonuna gore
cerrahi olarak adenom ya da kitlenin gikarilmasi bir ¢ok
endokrin hastaligin primer tedavisini olusturmaktadir.
Cerrahi olarak tedavi edilen fonksiyonel adrenal timorle-
rin en basinda subklinik cushing, feokromositoma ve pri-
mer hiperaldosteronizm gelmektedir. Diger sebepler ara-
sinda daha az oranda gorilen seks steroidleri salgilayan
adrenal timorler gelmektedir. Ayrica yetiskinlerde ve ¢o-
cuklarda néroblastomanin cerrahi tedavisinde primer ti-
moriin lokalizasyonu veya onla iliski oldugundan dolayi da
surrenal bezin gikarilmasi gerekebilmektedir(12).

Bu calismamizda merkezimize adrenal insidentaloma ile
basvuran hastalarin klinik, labaratuvar ve radyolojik bul-
gularini retrospektif olarak inceledik.

Materyal ve Metod

Calismamizda subat 2016-mart 2019 tarihleri arasinda En-
dokrinoloji ve Metabolizma Hastaliklari Bilim Dalinda ad-
renal insidentaloma tanisiyla takip edilen 68 hasta ret-
rospektif olarak degerlendirildi. Etik onayl kurumumuz-
dan alindi. Hastalarin yas, cinsiyet, es zamanh komorbid
hastaliklari kaydedildi.

Hastalarda hangi radyolojik goriintileme yéntemi kulla-
nildig1 tespit edildi. Radyolojik goriintiileme sonuglari; kit-
lenin ¢api, lokalizasyonu ve radyolojik 6zellikleri (dizenli-
diizensiz sinir, kalsifikasyon ve dansite) seklinde degerlen-
dirildi. Adrenalektomi olan hastalarin patoloji sonuglari da
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calismaya eklendi. Klinik kayitlarindan da fonksiyonel ade-
nom olup olmadigi arastirildi.

Biyokimyasal Degerlendirme

Yirmi dort saatlik idrarda katekolamin metabolit 6l¢limle-
rinin yalanci pozitiflik riskinden dolayi hastalarin kullan-
diklari trisiklik antidepresanlar, anksiyolotik ajanlar, ase-
taminofen, a-blokerler, B-blokerler, monoaminoksidaz
(MAO) inhibitorleri, sempatomimetikler 2 hafta 6ncesin-
den kesildi. Gereken hastalara anti-hipertansif olarak alfa
bloker verildi. Sonrasinda 20 ml 6N HCl iceren kablarda 24
saatlik idrar toplatildi ve normetanefrin, metanefrin ve
dopamin HPLC (High Performance Liquid Chromotog-
raphy) yéntemi ile 6lgildu.

Cushing sendromu taramasi icin bazal adrenokortikotro-
pik hormon ve kortizol diizeylerine bakildiktan sonra 1 mg
deksametazon supresyon testi(DST) yapildi ve sabah
08:00'da kortizol diizeyine bakildi. Kortizol diizeyi 1.8 ug
/dI'nin altina diismeyen hastalarda 2 giin 2 mg DST ya-
pildi. Test sonrasi, sabah kortizoli 1.8 pg /dl'den ylksek
olgular cushing sendromu kabul edilerek ayirici tani ama-
ciyla ACTH duzeyi bakildi. Primer hiperaldosteroniz magi-
sindan; 6-8 hafta dnceden ditiretiklere, B-blokerler, anjio-
tensin konverting enzim (ACE) inhibitorleri ve anjiotensin
reseptor blokerlerine 2-4 hafta ara verilerek aldosteron ve
renin diizeyleri yollanip aldosteron-renin oranina bakildi.
Bu orana bakilirken potasyumunun normal aralikta olup
olmadigi kontrol edildi.

CGalismaya yukaridaki veriler 1siginda degerlendirilen has-
talar dahil edilmistir.

istatistiksel Yontem

Sayisal degiskenlerin normal dagilima uygunlugu Shaphi-
roWilk testi ile test edilmistir. Normal dagilmayan sayisal
degiskenlerin iki grupta karsilastirilmasinda Mann Whit-
ney U testi kullanilmistir. Normal dagilmayan sayisal de-
giskenler arasindaki korelasyonlar Spearmanrankkorelas-
yon katsayisi ile test edilmistir. Sayisal degiskenler icin ta-
nimlayici istatistikler ortxstd.sapma ile, kategorik degis-
kenler icin sayi ve ylzde ile verilmistir. Analizlerde SPSS
22.0 Windows versiyonu kullanilmistir. P< 0,05 anlamh ka-
bul edilmistir.

Bulgular

Hastalarin 40'in1 (% 58,8) kadin, 28'ini (%41,2) erkekler
olusturmaktaydi. Yas ortalamasi 50,55 yil olarak hesap-
landi. Yas icin minimum deger 21, maksimum deger 86
olarak saptandi. Hastalarin 15’inda (% 22,1) hipertansiyon
ve diabetes mellitus, 26’sinda (%38,2) sadece DM saptan-
makla birlikte 27’sinde (%39,7) ek hastalik olmadigI go-
raldi. Tim adenomlarin ortalama boyut blyaklGgi 3,9
cm olup en biiytgi 9,5 cm ve en kiigigi 0,4 cm idi.
Hastalarimizin 29(%86,4)’unun manyetik rezonans gériin-
tilemesi(MRG) varken 57(%83,8) hastanin bilgisayarli to-
mografi(BT) gériintiilemesi vardi. On bes tanesi sag, 10 ta-
nesi sol, 2 tanesi bilateral ve 2 tanesi de retroperitoneal
alanda olmak (izere 29 hasta opere edilmistir. Yedi has-
tada bilateral surrenal adenom saptanmis olup; bunlarin
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2’'si MEN2-A’ya bagh feokromositoma ve boyut nedeniyle
opere edilmislerdi.

60

=l

40

EU W SAYI

mYUZDE

20

10

NEA FA FEQ CUSHING CONN

Sekil 1. surrenal kitlelerin non-fonksiyone adenom ve fonksiyonel
adenom aglisindan sayisal ve oransal dagihimi
NFA:Non-fonksiyoneladenomi,FA:Fonkisyoneadenom, FEO:Feokromosi-
toma

Tablo 1. Hastalarin yas, cinsiyet, ek hastalik ve ilag kullanimi

Sayi(n) Yiizde(%)
Cinsiyet
erkek 28 41,2
kadin 40 58,8
Yas ortalamasi 50,5(21-86)
Kitle sayisi
unilateral 61 89,3
bilateral 7 10,3
Ek hastalik
HT 26 38,2
DM+HT 15 22,1
YOK 27 39,7
ilag kullanimi
var 36 52,9
yok 32 47,1

Adrenal insidenteloma

Otuz bes hastada non-fonksiyonel adenom(NFA) saptanir-
ken, 33 hastada fonksiyonel adenom(FA) saptanmistir.
Fonksiyonel adenomlardan 22(%66,6) tanesinde feokro-
mositoma, 7(%21,21) tanesinde cushing, 4(%12,12) tane-
sinde conn sendromu saptanmistir.

MRG yapilan ve feokromositoma tanisi alan 10 hastanin
5’inde T2 sekansinda hiperintensite ve T1 sekansinda ise
hipo-izointensite saptanmistir.Yirmi iki feokromositoma
hastasinin 24 saatlik idrardan; 21 tanesinden normetanef-
rin ve metanefrin, 20 tanesinde norepinefrin ve epinefrin,
18 tanesinden de dopamin dizeyine bakilmistir. On
bir(%52,4) hastada normetanefrin dizeyi yiksek, 17(%81)
hastada metanefrin diizeyi yiksek, 12(%60) hastada no-
repinefrin dizeyi ylksek, 13(%65) hastada epinefrin di-
zeyi ylksek, 14(%77,8) hastada dopamin dizeyi yiksek
saptanmistir.

Tablo 2. Kitlelerin radyolojik gériintiilemeleri ve ortalama boyutu

Bulgular Sayi(n) Yiizde(%)
MRG 29 42,6
BT 57 86,4
MIBG 16 26,7
OPERASYON

Sag 16 55,17
Sol 11 37,93
Bilateral 2 6,89
BOYUT 68 3,9cm

HT:Hipertansiyon, DM:Diabetesmellitus

sy

W yiizde

Sekil 2. Feokromositomali hastalarda katekolamin diizeyleri*
*Normetanefrin>900,  Metanefrin>400 , Norepinefrin>170, Epinef-
rin>35, Dopamin>700 mcg/24 saatlik idrar olarak anlamli kabul edilmis-
tir.

MRG:Manyetik rezonans gériintiileme, BT:Bilgisayarli tomografi,
MIBG:Metaiyodobenzilguanidin

Tartisma

Calismamiza endokrinoloji ve metabolizma hastaliklari kli-
nigine basvuran adrenal insidentaloma (Ai) tanili 68 hasta
dahil edildi. Yayinlarda, adrenal insidentalomalarin 5-7.
dekatlarda pik yaptigi gosterilmis olup, tani konuldugu an-
daki yasi 55 olarak saptanmistir. Otopsi serilerine gére Al
prevalansi degisik kaynaklarda %1.4-6 olarak bildirilmek-
tedir ve yasla birlikte artis gostermektedir(13-15). Calis-
mamizda, literatir bilgisi ile benzer olarak yas ortalamasi
50 yil olarak bulundu. Adrenal kitlelerde, kadin erkek
orani 1,2-1,3 olarak bildirilmistir. Ai, kadin hastalarda
(%58) daha sik gorilmektedir. Mantero ve arkadaslarinin
1004 vakalk serilerinde ve birkag biyik radyolojik ¢a-
lisma serilerinde de kadinlarda daha siklikla Ai rapor edil-
mistir. Kasperlik ve ark.’nin yaptigi 208 kisiyi kapsayan bir
¢alismada bu oran 2,5 olarak gosterilmistir. Calismamizda,
kadin/erkek orani 1,4 (40 K / 28 E) olarak tespit edilmis ve
bu veri diger ¢alismalar ile kiyaslandiginda benzer olarak
bulunmustur(6,17).

Calismamizda yapilan goérintilemelerde sag sirrenal tu-
tulum 36/68 (%52,9), sol surrenal tutulum 26/68 (%38,3)
ve bilateral tutulum 6/68 (%8,8) olarak gézlendi. Mantero
ve arkadaslarinin yaptigi calismada; adrenal kitleler hasta-
larin %50-60’Inda sag adrenal bezde, %30-40"inda sol ad-
renal bezde ve %10-15 bilateral olarak gorilmektedir(6)
ve bizim galismamizda benzer oranlarin oldugu gérilmek-
tedir.

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2021;18(1):132-137.

DOI: 10.35440/hutfd.884977

134



Tabur ve ark.

Basta ultrasonografi (USG) olmak (izere, BT ve MRG y6n-
temlerinin tanisal islemlerde kullaniminin artmasiyla ad-
renal insidentaloma saptanmasi belirgin olarak artis gos-
termistir(18). Ginimizde BT’nin daha yaygin kullanima
girmis olmasi nedeniyle bizim ¢alismamizdailk tani aninda
USG degilde BT daha yaygin olarak kullanilmistir. Ade-
nomlarin biyik bir kesimi sag adrenal bezde (%52,9) yer
almaktayd. italyan serisinde de bizim calismamiza benzer
olarak sag adrenal bez lokalizasyonu daha fazlaydi(6).
Adrenal kitlenin degerlendiriimesinde o6ncelikle kitlenin
hormonal olarak aktivitesi, malignitesi ve bunun yaninda
baska malignite oykusiinin olup olmadigi degerlendiril-
melidir. insidentalomali olgular hiperkortizolizm, hiperal-
dosteronizm ve feokromositoma acisindan tetkik edil-
meli, herhangi bir sebeple ameliyat karari alinmissa hor-
mon durumu mutlaka bilinmeli, pre-operatif dénemde
onlem alinmali, ameliyat sonrasi takibi taniya gore yapil-
malidir. Feokromositoma olgulari, operasyon oncesi d6-
nemde, intraoperatif ve postoperatif komplikasyonlari ve
mortaliteyi azaltmak amaciyla ¢ok dikkatli hazirlanmalidir.
Primer hiperaldosteronizm saptanan hastalar, adrenokor-
tikal hiperplazi ve non-fonksiyone adenom olma olasilig
acisindan ayrintili olarak tetkik edilmelidirler. Cushing
sendromu vakalari, postoperatif dénemde adrenal yeter-
sizlige girebileceklerinden steroid koruma semsiyesi al-
tinda opere edilmelidirler. Adrenokortikal karsinom vaka-
lari operasyon 6ncesi donemde endokrinoloji ile birlikte
degerlendirilmelidir. Clinkli bu vakalarda ilk cerrahi girisi-
min yeterliligi, uzun dénem yasam icin en dnemli belirteg-
tir. Ayrica 4 cm Uzeri fonksiyonel olmayan adrenal kitleler
cerrahi icin adayken, kuglik miyelolipomlar, benign kistler
ve fonksiyonel olmayan adenomlar semptomatik olma-
dikca cerrahi gerektirmeyebilirler(19).

Adrenal kitlelerin fonksiyonel agidan degerlendirilip erken
tani konulmasi olusabilecek komplikasyonlarin tedavisi ve
progresyonu agisindan onem arz etmektedir. Calisma-
mizda hormonal agidan fonksiyonel olup olmadigina baki-
lan 68 hastada; feokromositoma %32,3, cushing send-
romu %10,2 ve hiperaldosteronizm %5,8 oraninda goril-
mastlr. TutlincG ve arkadaslarinin 33 vakalik serisinde
%6.06 oraninda subklinik cushing sendromu ve %18.18
oraninda feokromositoma tanimlanmistir. Mantero ve ar-
kadaslarinin galismasinda non-fonksiyone adenomu olan-
lar %85 ve feokromositomasi olanlar %4.2 olarak verilmis-
tir(6). Kore’de yapilan bir ¢alismada non-fonksiyone ade-
nom grubu %86.2, feokromositoma grubu %2.1 saptan-
mistir(20). Calismamizda feokromositoma sayisi yiksek
saptanmis olup, bunun sebebinin 6nemli nedenlerinden
biri de; bolgede feokromositoma tedavisi, operasyonu ve
takibi agisindan refere edilen bir merkez olmamiz olabilir.
Surrenal adenomlarda hiperkortizoleminin degerlendirl-
mesinde diisiik doz DST, 24 saatlik idrarda serbest korti-
zol dizeyi, kortizoliin dilirnal ritminin bozulmasi, CRH
uyari testi ile degerlendirme yapilmaktadir.(21-23). Bizim
bu calismamizda cushing sendromu agisindan kullandigi-
miz iki test disiik doz DST ve 24 saatlik idrarda serbest
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kortizol bakilmasidir. DST 1 mg ve/veya 2 mg olarak ya-
pildi ve supresyonu 1.8 pg/dl altindaki degerleri kabul
edildi. Bazi calismalarda bu deger 5 ug/dl’nin alti olarak
alinmistir.

Subklinik cushing sendromu tedavi edilmedigi takdirde
otonom kortizol sekresyonuna bagh komorbiditeler olus-
turacagindan bu vakalarin tedavisi 6nem arz etmektedir.
Bu vakalarda cerrahi yapilmasinin yararlarini gésteren gok
sayida ¢alisma mevcuttur. Subklinik sendromu olan surre-
nal kitleli hastalarda yapilan bir calismada cerrahi adreno-
lektomi sonrasi kardiyovaskiiler risklerde belirgin iyilesme
oldugu goézlenmistir(24). Cerrahi sonrasi(ortalama 7.7 yil)
takiplerin yapildigi bir calismada; 6 ay icinde diyabette , 12
ay icinde laboratuar parametrelerinde diizelmeler oldugu
saptanmistir(25). Bizim ¢alismaya dabhil ettigimiz subklinik
cushing hastalarindan 7’si opere olmustu ve uzun dénem
takipleri maalesef bulunmamaktaydi.

Kirk dokuz insidental olarak saptanan feokromositoma
hastasinin degerlendirildigi bir calismada; 28 hasta hiper-
tansif saptanirken 21 hastada tansiyon yiiksekligine rast-
lanmamustir. insidental olarak adenom saptanan hasta-
larda hipertansiyon olmadan da feokromositoma olabile-
ceginden tiim hastalarin katekolaminlerinin degerlendiril-
mesi cerrahi 6ncesi 6nem arz etmektedir. Hipertansif fe-
okromositoma hastalarinda idrar metanefrinlerinin tani-
sal duyarhligr %98 iken, normotansif feokromositoma-
larda bu oran %75tir(26). Calismamizda toplam 22 feok-
romositoma hastasinin 14 tanesine cerrahi ve laboratuvar
bulgularina gore tani konulurken, 8 tanesine labaratuar
bulgulariyla tani konulmustur. Sadece 1 hastada hipertan-
siyon olmayip kalan 21 hasta hipertansifti. Ayrica hastala-
rin 21 tanesinden normetanefrin ve metanefrin, 20 tane-
sinde norepinefrin ve epinefrin, 18 tanesinden de dopa-
min dlizeyine bakilmistir. On bir(%52,4) hastada normeta-
nefrin diizeyi yiksek, 17(%81) hastada metanefrin diizeyi
yiksek, 12(%60) hastada norepinefrin dizeyi yuksek,
13(%65) hastada epinefrin dizeyi yiiksek, 14(%77,8) has-
tada dopamin diizeyi yliksek saptanmistir.

Adrenal insidentaloma saptananan hastalarda %1 civa-
rinda hiperaldosteronizm gérulmektedir(2). Hipertansiyo-
nun eslik ettigi Al hastalarina aldosteronomayi dislamak
amaciyla plazma aldosteronu ve plazma renin aktivite di-
zeyleri Olgllerek bu parametrelerin oranina bakilmasi
onerilmektedir(27). Prevalansi tam olarak bilinmese de
klinik calismalara goére direngli hipertansiyon orani %20-
30’ lan bulabilmektedir ve primer hiperaldosteronizm
onemli sebeplerinden birini olusturmaktadir. Bazi ¢alis-
malara gore bu oran % 20’leri bulabilmektedir. Bu grup
vakalarin tedavisi minerolokortikoid antogonisti ve uzun
etkili diuretik gibi ilaglardan belirgin fayda gordiginden
teshisi 5nem arz etmektedir(28). Bizim Ai serimizde fonk-
siyonel degerlendirme yapilan hastalar icerisinde % 5,8
(n=4) oraninda hiperaldosteronizm saptanmis olup fonk-
siyonel adrenal adenomlar agisindan yiiksek gibi gériinse
de direngli hipertansiyon vakalarindaki primer hiperal-
dosteronizm orani agisindan benzer bulunmustur.
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Bu calismanin 6nemli kisitliliklari; retrospektif bir ¢calisma
olmasi ve tiim hastalarin uzun dénem takiplerinin olma-
masidir. Hastalarin takibinde non-fonksiyone adenom-
larda ilerleyen zamanlarda adenomun fonksiyonel olup
olmayacagi ile ilgili net bir veri olmadigindan dolayi belli
araliklarla hormonal degerlendirme 6nem arz etmektedir.
Adrenal insidentalomalarin takip ve tedavisiyle ilgili litera-
turde daha fazla veriye ihtiya¢ duyulmaktadir. Bu hastala-
rin kapsaml degerlendirilmesi ve takiplerinin dizenli ya-
pilmasi; artmakta olan insidentoloma vakalarina yakla-
simda nasil bir yol izlenebilecegi ile ilgili veriler agisindan
onem arz etmektedir.

Sonug

Surrenal kitleler tanisal gortntileme araglarinin kullani-
minin artmasina bagh olarak klinikte daha fazla karsimiza
cikmaktadir. Al tanisi alan hastalar klinik, laboratuvar ve
radyolojik bulgularina gére degerlendirilip tedavi karari
verilmelidir. Operasyon karari alinan hastalar cerrahiye
yonlendirilmelidir. Cerrahi karari alinan hastalarin adrenal
hormonlar agisindan degerlendirilmesi ve bazi 6zel hasta
gruplariigin cerrahi dncesi hormonal hazirlik yapilmasi ha-
yati 6nem arz etmektedir.
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Altered Autonomic Functions in Exam Stress: Cardiovascular-Pulmonary

Interactions
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Abstract

Background: Medical training involves a long and exhaustive curriculum in which students are frequently
evaluated by examinations. Pre-examination stress is a common condition faced by students prior to exams and
is one of the most widely experienced problems for medical students. The aim of the study was to assess the
effects of exam stress on autonomic nervous system functions of students through cardiovascular parameters and
respiratory tests.

Materials and Methods: The study group consisted of 29 second-year medical students. This cross-sectional study
was carried out from February to March 2020 at Harran University, Turkey. The parameters used were oxygen
saturation, pulse rate (PR), systolic (SBP) and diastolic blood pressure (DBP), and pulmonary function tests. Data
were collected four times during an exam period (10 days, 7 days, and 1 hour before the exam and 1 hour after
the exam).

Results: There was a statistically significant difference between the measurements of PR, SBP, and DBP at different
times (p<0.001; p=0.001; p=0.003, respectively). When the average values of the measurements of Forced vital
capacity (FVC), forced expiratory volume in 1 second (FEV1), peak expiratory flow (PEF), and vital capacity (VC) at
different times were compared, it was found that there was a statistically significant difference between the
groups (p<0.001; p= 0.006; p<0.001; p<0.001, respectively). As a result of the sympathetic nervous system
induction, hemodynamic and respiratory tests increased gradually until the examination. The results of correlation
analysis showed a negative relationship between PR, and FVC, FEV1, VC.

Conclusions: It is evident that medical students undergo stress during their pre-exam period. It is thought that
constant exposure to stress can disrupt the homeostatic balance in the long term and may be risk factor for
cardiovascular and respiratory diseases.

Key Words: Stress; Hemodynamics; Pulmonary function test; Medical students; Exam

0Oz.

Amag: Tip egitimi, 6grencilerin sik sik sinavlarla degerlendirildigi uzun ve kapsamli bir mifredata sahiptir. Sinav
oncesi stres, 6grencilerin sinavlardan énce karsilastiklari yaygin bir durumdur ve 6zellikle tip 6grencilerinin en
mizdarip oldugu sorunlardan biridir. Calismanin amaci, sinav stresinin 6grencilerin otonom sinir sistemi
aktivitelerine etkisini kardiyovaskiler parametreler ve solunum testleri ile degerlendirmektir.

Materyal ve Metod: Calismaya ikinci sinif tip 6grencilerinden 29 kisi dahil edildi. Bu kesitsel ¢alisma, Subat-Mart
2020 tarihleri arasinda Harran Universitesi, Tiirkiye'de gerceklestirildi. Kullanilan parametreler; oksijen
satlirasyonu, nabiz hizi (PR), sistolik (SBP) ve diyastolik kan basinci (DBP) ve solunum fonksiyon testleri idi.
Veriler 6grencilerin sinav déneminde dort farkli zamanda toplandi. (Sinavdan 10 giin, 7 glin ve 1 saat 6nce ve
sinavdan 1 saat sonra).

Bulgular: Sinav doneminde farkli zamanlarda 6lgtilen PR, SBP ve DBP arasinda istatistiksel olarak anlamli fark vardir
(sirasiyla p<0.001; p=0.001; p=0.003). Zorlu vital kapasite (FVC), birinci saniyedeki zorlu ekspiratuar hacim (FEV1),
pik ekspiratuar akim (PEF) ve vital kapasitenin (VC) ortalama degerleri karsilastirildiginda, gruplar arasinda
istatistiksel olarak anlamli bir fark tespit edilmistir (sirasiyla p<0.001; p = 0.006; p<0.001; p<0.001). Sempatik sinir
sistemi indiiksiyonu sonucunda sinav anina kadar hemodinamik parametreler ve solunum testleri kademeli olarak
artti. Yapilan korelasyon analizinin sonuglari PR ile FVC, FEV1, VC arasinda negatif bir iligki oldugunu gosterdi.
Sonug: Tip 6grencilerinin sinav 6ncesi donemde stres altinda olduklari agiktir. Stirekli olarak strese maruz kalmanin
uzun vadede homeostatik dengeyi bozabilecegi, kardiyovaskuler ve solunum yolu hastaliklari igin bir risk faktort
olabilecegi dislinilmektedir.

Anahtar kelimeler: Stres; Hemodinamik; Solunum fonksiyon testi; Tip 6grencisi; Sinav
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Introduction

Stress can be defined as the body’s reaction to a change
that requires physical, mental, and emotional harmony or
reaction (1). While mild stress levels have beneficial ef-
fects on cognitive performance, constantly high levels of
stress exposure can lead to anxiety and depression (2).
The main components of the stress system are corticot-
ropin-releasing hormone (CRH) and locus coeruleus-nore-
pinephrine-autonomic systems, as well as their environ-
mental effectors (3). As a result of the activation of the
stress system, physiological and behavioral changes are
seen in the body. The neuroendocrine response, which
covers a range of coordinated responses, is provided by
the autonomic nervous system and Hypothalamus-Pitui-
tary Gland-Adrenal (HPA) axis. The basic endocrine res-
ponse, which occurs in the state of stress, begins with the
release of CRH from the hypothalamus. CRH causes the
release of adrenocorticotropic hormone (ACTH) from the
anterior pituitary, and ACTH affects the adrenal cortex,
causing glucocorticoid release. In short, stressors trigger
the activation of the autonomic nervous system and HPA
axis through mechanisms involving the hypothalamus
and brainstem. Thus, the HPA axis activates the sympat-
hetic system, leading to changes in pulse rate, blood pres-
sure, respiratory rate and depth, reaction time, and body
temperature (4,5).

Physiological control of changes that vital importance in
respiratory and pulse rate is carried out by complex fac-
tors such as baroreflex, chemoreflex and hormones (6).
Respiratory sinus arrhythmia (RSA) is one of the impor-
tant physiological interactions between breathing and cir-
culation. The heart rate increases during inspiration and
decreases during expiration. RSA increases respiratory
gas exchange by synchronizing the heartbeat and breat-
hing rhythm. Therefore, the distribution of heartbeats
within each respiratory cycle can critically affect the ven-
tilation and perfusion (7). Stress-related activity of RSA
changes depending on the type of stress factors. It was
found that RSA magnitude decreased in cognitive activi-
ties where sympathetic discharges (high cognitive cont-
rol) were effective, and RSA increased in cognitive activi-
ties where emotional stimuli (low cognitive control) were
effective (8,9).

Medical education involves long-term training to enable
graduates to become professional medical personnel. Du-
ring training, the curriculum is broad, and students are as-
sessed through regular examinations (10). Students work
for long hours to succeed, often beyond their stress-cau-
sing mental thresholds and physical strengths. For this re-
ason, it is accepted that medical students are under
stress, especially before exams (11).

Stress in the pre-exam period is one of the main problems
that medical students worldwide experience. In studies
where the physiological and psychological effects of
exams, as acute stressors, are investigated, medical fa-
culty students are preferred as subjects (5). The purpose

Cardiorespiratory response to exam stress

of this study is to evaluate the effects of medical students’
stress on the autonomic nervous system functions during
the academic exam period (before and after exams) thro-
ugh cardiovascular parameters and respiratory tests.

Materials and Methods

Experimental Design and Participants

The study group consisted of 29 second-year medical stu-
dents—11 males and 18 females. This cross-sectional
study was carried out from February to March 2020 at
Harran University, Sanhurfa, Turkey. All subjects were
within the age group of 18 to 21 years old. Participants
with a history of neurological or psychiatric disorders, ta-
king medicines that affect emotional status and endocri-
nological profile, or addiction to tobacco or alcohol were
excluded from the study (11). This study was approved by
the Harran University Clinical Research Ethics Committee
(No: HRU/20.02.21). Informed and written consent was
also obtained from the volunteers.

At the beginning of the study, the height and weight of
the participants were measured and their body mass in-
dexes (BMI) were calculated. The physiological parame-
ters analyzed in the study—heart rate, systolic, and dias-
tolic blood pressure, oxygen saturation, and pulmonary
function test—were measured at four different times
(Each different measurement time was defined as a
group). The first measurement was taken 10 days before
the exam, the second was taken 7 days before the exam,
the third was taken 1 hour before the exam, and the final
measurement was taken 1 hour after the exam. The me-
asurements were taken in a quiet room to alleviate any
emotional or psychological stresses experienced by the
students. Before the measurements were taken, partici-
pants rested in a sitting position for 5 minutes.

Cardiovascular Parameters

A digital automatic sphygmomanometer (Braun, Frank-
furt, Germany) was used to record the systolic blood pres-
sure (SBP, mmHg), diastolic blood pressure (DBP, mmHg),
and pulse rate (PR, beats per minute) of the participants.
The blood pressure and pulse rate of the right arm were
assessed in a sitting position. The formulas used to calcu-
late mean arterial pressure (MAP, mmHg) and pulse pres-
sure (PP, mmHg) were as follows: MAP = DBP + 1/3(SBP —
DBP) and PP = SBP — DBP. Rate pressure product (RPP),
defined as the myocardial oxygen uptake index, helped
the evaluation of the myocardial stress of the participants
(12). RPP was calculated using the following formula
(13,14): RPP = (PR x SBP) /1000. Oxygen saturation
(Sp02%) was monitored noninvasively for 1 minute from
the index finger of the participants with a pulse oximeter
(Nonin Onyx Il, Minnesota, USA).

Pulmonary Function Test
Pulmonary function test measurements were carried out
using a portable spirometer device (MiniSpir, Roma,
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Italy). The best of three maneuvers compatible with each
other was chosen. Forced vital capacity (FVC), forced
expiratory volume in 1 second (FEV1), the ratio of forced
expiratory volume in 1 second to forced vital capacity
(FEV1/FVC), peak expiratory flow (PEF), forced expiratory
flow 25-75% (FEF25-75), and vital capacity (VC) values
were recorded. The maximum voluntary ventilation
(MVV) values were recorded computationally.

Statistical Analysis

Statistical analysis was performed using the SPSS 20.0
package program (SPSS Inc., Chicago, IL, USA). The mini-
mum necessary sample size (n:28) was determined by
power analysis (with an effect size of 0.55, an o error pro-
bability of 0.05 and an actual power of 0.80) using G-
Power program (Version 3.1.9.4, Germany). The norma-
lity of continuous variables was tested by the Kolmogo-
rov-Smirnov test. All data were presented as the mean %
standard deviation. A repeated measures ANOVA was
used for the statistical analysis of the parameters measu-
red at four different times. The differences between the
two groups were determined by Post-Hoc LSD test. Cor-
relation between the hemodynamic and respiratory para-
meters was analyzed with Pearson correlation analysis. A
value of p<0.05 was considered to indicate a statistically
significant difference.

Results

A total of 29 subjects participated in this study, of which
11 were male and 18 were female. The mean age was
20.17+0.17 years, mean height was 1.69+0.02 m, and
mean BMI was 22.16+0.51 kg/m>.

The data for the hemodynamic parameters, measured at
four different times (10 days, 7 days, and 1 hour before
the exam and 1 hour after the exam), were shown in
Table 1. There was a statistically significant difference
between the measurements of PR, SBP, and DBP at diffe-
rent times (p<0.001; p= 0.001; p= 0.003, respectively). Ac-
cording to the partial eta-squared analysis, 82.9% of the
change in PR, 44.4% of the change in SBP, and 40.6% of
the change in DBP explain the increasing stress. When PR,
SBP, and DBP levels measured at different time periods
were examined, it was found that while it increased line-
arly up to 1 hour before the exam, it decreased after 1
hour (Fig. 1). While there was a statistically significant dif-
ference between the measurements of MAP and RPP va-
lues at the four measurement points (p<0.001; p<0.001;
respectively), there was no statistically significant diffe-
rence in PP value between the groups (p= 0.628). Accor-
ding to the partial eta-squared analysis, exam stress was
responsible for 58.52% of the change in MAP and 80.4%
of the change in RPP. Peak values were found in the me-
asurement of the cardiovascular parameters, which was
accepted as the highest stress period, 1 hour before the
exam. SpO2 was found to be at the same level, on ave-

Cardiorespiratory response to exam stress

rage, at all times (98%), and there was no statistically sig-
nificant difference between the groups (p=0.513).

The data for the participants’ pulmonary function test re-
sults were summarized in Table 2. Overall, a gradual inc-
rease was found in all parameters (excluding FEV1/FVC)
until the measurements taken on the day of the exam. In
the measurement taken after the exam, the average va-
lues of these variables decreased compared to those ta-
ken 1 hour before the exam. When the average values of
the measurements of FVC, FEV1, PEF, VC, and MVV at dif-
ferent times were compared, it was found that there was
a statistically significant difference between the groups
(p<0.001; p=0.006; p<0.001; p<0.001; p= 0.006, respecti-
vely). According to the partial eta-squared analysis, exam
stress was responsible for 59.1% of the change in FVC,
37.8% of the change in FEV1, 67.5% of the change in PEF,
63.8% of the change in VC and 37.8% of the change in
MVV. When FVC, FEV3, and VC levels measured at diffe-
rent time periods were examined, it was found that while
it increased linearly up to 1 hour before the exam, it dec-
reased after 1 hour (Fig. 2). It is clear that the PR, and FVC,
FEV1 and VC values increased with the effect of exam
stress. The results of correlation analysis showed a nega-
tive relationship between PR, and FVC, FEV1, VC (PR-FVC;
r:-0.452, p<0.001; PR-FEV1; r:-0.388, p<0.001; PR-VC; r:-
0.414, p<0.001) (Fig. 3).

It was found that people with high PR had a lower FVC,
FEV1, and VC, while people with low PR had a greater FVC,
FEV1, and VC.

Discussion

Stress is a phenomenon experienced during a long and
strenuous medical education. Long working hours, frequ-
ent exams, a competitive environment, and a lack of so-
cial activities are some of the causes of stress. The high
prevalence of stress among medical students is a source
of concern, as it may cause psychological and behavioral
changes in students and affect learning and their profes-
sional life after graduation (15,16). Students are under
more stress than the moment of exam application as they
prepare for an exam. This offers an important time for ob-
servation to examine the stress experienced and its ef-
fects (17). This study aimed to investigate the effects of
stress on the autonomic nervous system activities before
and after an exam.

Stress directly or indirectly affects the brain stem, and the
levels of catecholamines are increased through sympat-
hetic nervous system stimulation. The main effect on the
heart systems, as a result of activation of al, f1, and 2
receptors, is an increase in heart rate and blood pressure
(18). In the present study, the significant increase in PR,
SBP, and DBP values of the students one hour before the
exam, compared to a week before the exam, can be exp-
lained as the sympathoadrenal response to stress.
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Table 1. Cardiovascular response to exam stress at different time periods.

Variable 10 days before 7 days before 1 hour before 1 hour after p-value/partial eta-squared  Significance

PR (bpm) 84.93+13.71 84.89+13.78 104.79+13.78  88.58+13.98 <0.001/0.829 t § 9

S»02 (%) 98.51+0.68 98.24+0.68 98.37+0.56 98.20+0.86 0.513 /0.083

SBP (mmHg) 124.651£13.82 120.31+13.54  128.58+11.99 124.31+11.62 0.001/0.444 §

DBP (mmHg) 74.06+10.20 71.03+9.85 79.48+11.96 77.37£12.32 0.003 / 0.406 T §8 ]

PP (mmHg) 50.58+10.07 49.29+11.81 49.10+11.02 46.93+7.63 0.628 / 0.064

MAP (mmHg)  90.93+10.51 87.459.74 95.85+10.79 93.02+11.55  <0.001/0.585 * t 8 ||
RPP 10.61+2.25 10.22+2.06 13.45+2.01 10.99£1.97 <0.001/0.804 t § 9

The data represent as mean * SD. p-value significance from repeated measures (Wilks’ Lambda) analysis: The signifi-
cantly different (p<0.05) groups are flagged with *, 1, §, || and . *, 10 days before vs. 7 days before; *, 10 days before
vs. 1 hour before; §, 7 days before vs. 1 hour before; ||, 7 days before vs. 1 hour after; ¥, 1 hour before vs. 1 hour after.
PR: Pulse rate, SpO2z: Oxygen saturation, SBP: Systolic blood pressure, DBP: Diastolic blood pressure, PP: Pulse pressure,
MAP: Mean arterial pressure, RPP: Rate pressure product.

Table 2. Pulmonary function tests measured 10 days, 7 days, and 1 hour before the exam and 1 hour after the exam.
Variable 10 days before 7 days before 1 hour before 1 hour after p-value/partial eta-squared  Significance

FVC 4.04+0.98 4.20£0.99 4.34+1.03 4.22+0.99 <0.001/0.591 *t 0+ 0§ 1
FEV1 3.54+0.83 3.63+0.82 3.74+0.84 3.69+0.80 0.006 /0.378 t + 8§
FEV1/FVC  88.31%8.89 86.74+5.89 86.64+5.83 87.8945.25 0.285/0.133

PEF 5.40+1.44 6.39+1.92 7.08+1.94 7.03£2.05 <0.001/0.675 * t 0+ 0§ ||
FEF25-75 4.14+1.08 4.06+0.99 4.1940.91 4.28+0.90 0.252/0.143

vC 3.83+0.76 4.10£0.90 4.2340.94 4.18+0.94 <0.001/0.638 R I S
MWV 124.20+29.09 127.05+28.99  130.96+29.57 129.37428.34  0.006 / 0.378 t 3 §

The data represent as mean * SD. p-value significance from repeated measures (Wilks’ Lambda) analysis. The signifi-
cantly different (p<0.05) groups are flagged with *, 1, £, §, ||, and . * 10 days before vs. 7 days before; *, 10 days
before vs. 1 hour before; %, 10 days before vs. 1 hour after; §, 7 days before vs. 1 hour before; ||, 7 days before vs. 1
hour after; ¥, 1 hour before vs. 1 hour after. FVC: Forced vital capacity, FEV1: Forced expiratory volume in 1 second,
FEV1/FVC: The ratio of forced expiratory volume in 1 second to forced vital capacity, PEF: Peak expiratory flow, FEF25—
75: Forced expiratory flow 25—-75%, VC: Vital capacity, MVV: Maximum voluntary ventilation.
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Figure 1. Comparison of hemodynamic parameters before and after the exam period

Hemodynamic parameters measured 10 days, 7 days, and 1 hour before the exam and 1 hour after the exam. PR: Pulse rate, SBP: Systolic blood
pressure, DBP: Diastolic blood pressure. The significantly different (p<0.05) groups are flagged with 1, §, | [, and 9. *, 10 days before vs. 1 hour before;
§, 7 days before vs. 1 hour before; | [, 7 days before vs. 1 hour after; 9, 1 hour before vs. 1 hour after.
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Figure 2. Comparison of respiratory parameters before and after the exam period

Respiratory tests measured 10 days, 7 days, and 1 hour before the exam and 1 hour after the exam. FVC: Forced vital capacity, FEV1: Forced expiratory
volume in 1 second, VC: Vital capacity. The significantly different (p<0.05) groups are flagged with *, , £, §, and 1. *, 10 days before vs. 7 days before;
1, 10 days before vs. 1 hour before; ¥, 10 days before vs. 1 hour after; §, 7 days before vs. 1 hour before; ¥, 1 hour before vs. 1 hour after.
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FVC: Forced vital capacity, FEV1: Forced expiratory volume in 1 second, VC: Vital capacity,
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The autonomic nervous system plays a vital role in the re-
gulation of MAP through the baroreceptor reflex (19). As
the exam approached, a significant increase in MAP value
was detected linearly with increasing stress. The decrease
observed in the mean PR, SBP, DBP, and MAP values after
the exam, compared to the pre-exam values, can be exp-
lained by the decrease in cardiac output and peripheral
arteriolar resistance as a result of decreased sympathetic
discharges after the exam (19). It has been reported that
mental arithmetic stress, physical stress (13), and exam-
period stress (12) cause a significant increase in RPP. In
our study, RPP was found to increase significantly with
the effect of exam stress, reaching a peak value 1 hour
before the exam. It is thought that a similar increase in
PR, SBP and RPP may facilitate coronary perfusion, al-
lowing the effect of acute mental stress to be tolerated
without causing any cardiovascular damage (13).

Oxygen saturation measurement in peripheral blood is a
commonly used noninvasive practice to assess pulmonary
and cardiovascular integrity (20). In our study, the SpO:
value was found to be 98% at all measurement points,
and exam stress did not cause hypoxemia. This situation
is thought to be balanced with hemodynamic and respi-
ratory changes in response to stress.

Autonomic nerves regulate airway functions through
their effects on airway smooth muscle, bronchial vessels,
and mucous glands (21). In stress studies, an increase in
sympathetic stimulation due to stress induction is gene-
rally confirmed by an increase in heart rate. However,
there is no consistent relationship between studies on
average lung function changes. Contrary to studies repor-
ting that there is a decrease in lung function in the pre-
sence of strong sympathetic induction (22) and a positive
correlation between sympathetic excitation and respira-
tory resistance (20), there is a study reporting the pre-
sence of a positive correlation between post-stress epi-
nephrine levels and PEF (23). In our study, it was determi-
ned that exam stress caused an increase in lung function.
It was found that spirometry tests, such as FVC, FEV 1, PEF,
MVV, and VC, done on the participants gradually increa-
sed until the exam and reached the highest level in the
last measurement before the exam. This may be caused
by bronchodilation through beta adrenergic receptors.
Many stress factors also cause an increase in ventilation
in humans. As a result of changes in breathing depth and
frequency, minute ventilation is increased (24). In this
study, the fact that the test stress caused a statistically
significant change in MVV and VC can be interpreted as a
sign of an increase in ventilation capacity. The absence of
a relationship between groups at the FEV1/FVC ratio may
be due to the fact that the subjects in our study did not
have any respiratory problems.

Exam stress affects the hemodynamic parameters (25,26)
and respiratory functions of the participants. Medical stu-
dents with high PR have a lower FVC, FEV3, and VC, and
conversely, medical students with low PR have a higher

Cardiorespiratory response to exam stress

FVC, FEV1, and VC. The presence of a negative correlation
between PR and FEV1, FVC, and VC indicates that physio-
logical compensation occurs through the dynamic ba-
lance between the respiratory cycle and PR. It is thought
that RSA, baroreflex, chemoreflex, and hormones contri-
bute to this physiological compensation mechanism. Cog-
nitive task that require high and low cognitive control
have been shown to affect RSA activity differently
(8,27,28). High RSA magnitude is associated with lower
respiratory rate and respiratory activities, which are cha-
racterized by increased tidal volume (8). Although the
type of cognitive function (arithmetic or emotional) af-
fects RSA activity, the person's adaptation to stress and
its different intensity from cognitive task may be determi-
nant of RSA activity.

Limitations

The small number of participants and lack of biochemical
parameters that confirm the stress status are limitations
of this study.

CONCLUSION

It is a general conclusion proved that exams were one of
the strongest stress factors for medical students. This
study found that exam stress caused an increase in sym-
pathetic activity, which led to a significant increase in
pulse, blood pressure, and lung respiratory functions. The
increase in sympathetic stimulation resulting from stress
induction, as well as the continuous increase in hemody-
namic activity and its inability to compensate in the long
term, may be a risk factor for cardiovascular diseases.
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Abstract
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Background: To evaluate the safety and efficacy of corneal crosslinking (CXL) treatment in Mustafa Kemal Universitesi Tayfur Ata
children with keratoconus. Sékmen Tip Fakiiltesi (31060) Alahan.
Materials and Methods: A total of 45 eyes of 34 children with progressive keratoconus were Hatay, TURKEY

included in this study. CXL was performed according to the conventional method. Manifest
refraction, uncorrected distance visual acuity (UDVA), corrected distance visual acuity (CDVA),
corneal topography values, and endothelial cell density (ECD) were evaluated at baseline and 24-
month follow-up.
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Results: The mean age of the patients was 14.6+3.5 years. The mean spherical equivalent Accepted / Kabul Tarihi: 15.03.2021
readings were statistically significantly decreased at 24 months (p=0.016). There was a significant
improvement in the mean UDVA and CDVA at 24 months (p=0.002, p=0.006, respectively). The DOI: 10.35440/hutfd.885032

mean K1 and K2 were statistically significantly reduced at 24 months postoperatively (p=0.004,
p=0.006, respectively). There was no significant alteration in ECD at any follow-up examination.
No significant sight-threatening complications were observed.

Conclusions: The CXL procedure seem to be safe and effective in stabilizing keratoconus
progression in children within a follow-up of 24 months.

Key Words: Corneal crosslinking, Keratoconus, Pediatric keratoconus

0z.

Amag: Keratokonuslu ¢ocuklarda korneal ¢apraz baglama (CXL) tedavisinin glvenilirlik ve
etkinligini degerlendirmek.

Materyal ve Metod: Bu c¢alismaya ilerleyici keratokonuslu 34 ¢ocugun 45 g6zl dahil edildi. CXL
geleneksel yonteme gore yapildi. Manifest kirilma, dizeltilmemis uzak gérme keskinligi (UDVA),
dizeltilmis uzak gérme keskinligi (CDVA), korneal topografi degerleri ve endotel hiicre yogunlugu
(ECD) baslangicta ve 24 aylik takipte degerlendirildi.

Bulgular: Hastalarin ortalama yasi 14.6 + 3.5 yildi. Ortalama sferik esdeger degerler 24. ayda
istatistiksel olarak anlamli sekilde azaldi (p=0.016). Ortalama UDVA ve CDVA'da 24. ayda anlamh
bir iyilesme vardi (sirasiyla p=0.002, p=0.006). Ortalama K1 ve K2 ameliyat sonrasi 24. ayda
istatistiksel olarak anlaml sekilde azaldi (sirasiyla p=0.004, p=0.006). Herhangi bir takip
muayenesinde ECD'de anlamli bir degisiklik olmadi. Gormeyi tehdit eden 6nemli bir
komplikasyon gézlenmedi.

Sonug: CXL prosedirt, 24 ayhk takip suresi iginde gocuklarda keratokonus progresyonunu
stabilize etmede giivenli ve etkili gérinmektedir.

Anahtar kelimeler: Kornea ¢apraz baglanmasi, Keratokonus, Pediatrik keratokonus
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Introduction

Keratoconus is a progressive non-inflammatory disorder
of the cornea leading to irregular astigmatism and loss of
vision (1). The disease frequently begins during childhood
and its incidence in the pediatric population under 14
years of age was determined to be 0.53% (2).

The youngest child with keratoconus reported in the liter-
ature was four years old (3). Family history and ocular al-
lergy/eye rubbing are important risk factors for kerato-
conus. In children, the disease is frequently detected in
more advanced stages with increased need for corneal
transplant and it progresses rapidly (4,5). Keratoconus
treatment in pediatric cases is thus a very important, sen-
sitive and challenging process.

The main treatment modalities for keratoconus consist of
spectacles, contact lenses, corneal cross-linking (CXL), in-
tracorneal ring segments and keratoplasty. CXL is the only
treatment procedure that stops the worsening of kerato-
conus by increasing corneal cross-links and strengthening
the cornea (6). The efficacy of CXL has been demonstrated
in numerous studies in adult patients (7-9). However, the
effectiveness and long-term results of CXL in children are
controversial and may generate different responses from
those in adults. In addition, there is no standard for a pe-
diatric keratoconus treatment protocol and the timing of
surgery.

We aimed to investigate the long-term efficacy and safety
of CXL in children for the treatment of progressive kerato-
conus in this study.

Materials and Methods

This study included pediatric patients with progressive
keratoconus who were treated with CXL at our university
hospital. This study adhered to the tenets of the Declara-
tion of Helsinki and was approved by the local Ethics Com-
mittee (Hatay Mustafa Kemal University non-interven-
tional clinical research ethics committee Date:18/02/2021
Number:25/03) . An informed consent form was obtained
from the parents of the patients.

Patients younger than 18 years of age with a thickness of
more than 400 um at the thinnest location of the cornea
and a confirmed keratoconus progression were enrolled
into the study. The severity of the disease was evaluated
using the Amsler-Krumeich classification (10). Patients
with a history of keratitis, corneal scar and opacity, previ-
ous eye surgery, ocular infections, serious dry eye, and
connective tissue diseases were excluded from the study.
Contact lenses wearers stopped using the lenses two
weeks before the treatment.

Manifest refraction, visual acuity, biomicroscopic evalua-
tion, corneal topography (Sirius; CSO Inc, Italy) and specu-
lar microscopy (Topcon SP-3000P; Topcon Corp, Japan)
were evaluated in a preoperative and a postoperative 24-
month examination. All measurements were taken at the
same time of day (10:00-12:00 A.M.). The main outcome
measurements included spherical, cylindrical and spheric

Corneal crosslinking treatment in children with keratoconus

equivalent (SE) refractive values, uncorrected distance vis-
ual acuity (UDVA), corrected distance visual acuity (CDVA),

pachymetry at the thinnest location, topographic param-
eters (K1,K2 and Kmean) and corneal endothelial cell den-
sity (ECD).

CXL Treatment Protocol

The CXL procedure was performed by the same experi-
enced surgeon under ocular anesthesia. Following the
conventional CXL protocol ophthalmic riboflavin solution
(Mediocross M; Avedro Inc, USA) was instilled into cornea
for 30 minutes and ultraviolet-A was applied at 3 mW/cm?
irradiance for 30 minutes with a Vega CBM X linker (CSO,
Florence, Italy). Postoperatively, topical moxifloxacin,
dexamethasone and artificial tears were administered
four times a day for four weeks.

Statistical Analysis

The study data were analyzed using SPSS version 21.0. The
normal distribution of the results was checked using the
Shapiro-Wilk test. Categorical variables were expressed as
numbers and percentages, and quantitative results were
expressed as mean * standard deviation or median (25-
75% IQR). Parameters at baseline and postoperative 24-
month follow-up were compared using the paired t test
and the Wilcoxon paired test depending on the data dis-
tribution. A p-value of less than 0.05 was considered sta-
tistically significant.

Results

A total of 45 eyes of 34 patients were included in the pre-
sent study. The demographics and clinical features of the
study population are summarized in Table 1. The mean
age of the patients was 14.6 * 3.5 years (10-17). A history
of allergic symptoms was present in 67.6% of the patients.
A majority of the patients had stage 2 and 3 keratoconus
eyes (8.9% stage 1, 35.5% stage 2, 51.1% stage 3, 4.5%
stage 4).

Table 1. Demographic data and baseline characteristics of the patients

(n=45) Value
Age (years)

Mean = SD 146+3.5
Range 10-17
Gender (%)

Female 52.9
Male 47.1
Allergic symptoms (%) 67.6
Keratoconus stage (%)

1 8.9
2 35.5
3 51.1
4 4.5

The mean refractive values, visual acuity and corneal pa-
rameters of the patients before and after CXL are summa-
rized in Table 2. There was no significant change in spheric
and astigmatic value at 24 months postoperatively. Com-
pared to baseline, the mean SE was statistically signifi-
cantly decreased at the 24-month follow-up (p=0.016).
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There was a statistically significant improvement at the
24-month follow-up in UDVA (from 0.62+0.30 logMAR to
0.11+0.06 logMAR, p=0.003) and CDVA (from 0.62+0.30
logMAR to 0.11+0.06 logMAR p=0.005). The mean K1, K2
and Kmean values were significantly lower than the pre-
operative values at the 24-month follow-up (from
47.38+3.40 D to 47.031£3.41 D, p=0.004; from 51.30+3.80
D to 50.22+3.99 D, p=0.002; and from 49.35+3.70 D to
48.58+3.54 D, p=0.003, respectively). The mean pachym-
etry value at the thinnest location remained stable post-
operatively (p>0.05).

Table 2. Refraction, visual acuity and topographic values before and
after CXL (n=45)

Parameter Preoperative 24 Months p

Spherical error (D) -2.50 / (-5.00)-(-0.25) -2.25/(-5.00)-(-0.50)  0.104
Median / 25-75 IQR
Cylindrical error (D)

Median / 25-75 IQR

-3.00 / (-5.00)-(-1.00) -2.50/ (-4.00)-(-1.25) 0.114

SE (D) -5.50/(-10.25)-(-3.00)  -4.25/(-7.25)-(-2.25)  0.016
Median / 25-75 IQR

UDVA (logMAR) 0.60+0.38 0.50+0.35 0.002
(Mean + SD)

CDVA (logMAR) 0.34+0.22 0.27+0.21 0.006
(Mean + SD)

K1 (D) 47.38 £3.40 47.03+3.41 0.004
(Mean + SD)

K2 (D) 51.30+3.80 50.22 +£3.99 0.002
(Mean + SD)

Kmean (D) 49.35+3.70 48.58 £3.54 0.003
(Mean + SD)

Thinnest location (um) 440.40 + 25.22 435.06 + 26.92 0.266
(Mean + SD)

ECD (cells/mm?) 2706 + 266 2677 + 237 0.484
(Mean + SD)

CDVA=corrected distance visual acuity; CXL= corneal crosslinking;
ECD=endothelial cell density; SE= spherical equivalent; UDVA= uncorrec-
ted distance visual acuity

Significant p values are given in bold

In this study, anincrease in Kmean 1 D and above after the
treatment was defined as progression, a decrease of 1 D
and above was defined as regression, and a change of up
to £ 1 D was accepted as stabilization. Keratoconus pro-
gression, stabilization and regression percentages are
shown in Figure 1. Kmean was stabilized in 67% (n=30) and
regressed in 24% (n=11) of the eyes and progressed in 9%
(n=4) of the eyes at 24 months postoperatively.

Figure 1. Progression (2 1 D increase in Kmean), stabilization
(change up to + 1 D in Kmean) and regression ( 2 1 D decrease in
Kmean) percenteges after CXL

100
80
™ Progression
60 Regression
Stabilization

40

20

Postoperative 24 months

Fig 1. Progression, stabilization and regression percentages after CXL.

Corneal crosslinking treatment in children with keratoconus

There was no significant change in ECD at 24 months after
treatment (p=0.484). Postoperative complications such as
corneal haze and scar, endothelial cell damage, infectious
and sterile keratitis were not found after CXL.

Discussion

This study evaluated the safety and efficacy of CXL on ker-
atoconus progression in children. The results showed that
patients with pediatric keratoconus have significantly
higher UDVA and CDVA, and significantly reduced K1 and
K2 values at 24 months after CXL. Furthermore, no corneal
endothelial cell loss or major adverse events were ob-
served after treatment.

The efficiency of CXL in keratoconus progression has been
proven in many clinical trials in adult population and stud-
ies have shown an increase in visual acuity and a regres-
sion in keratometry values after treatment (7-9). How-
ever, contradictory results about the outcomes of CXL in
different age groups have been reported in literature.
Some studies have reported that there was greater im-
provement in both visual acuity and keratometry values in
the pediatric age group than adults (11,12). In contrast,
other studies reported comparable and better functional
and morphologic outcomes after CXL in adult populations
(13-15). This difference could be explained by variations in
mean age, keratoconus severity, CXL method and ribofla-
vin content.

A previous study found no significant change in mean re-
fraction, visual acuity and keratometry values in pediatric
keratoconus patients at one-year follow-up (16). Another
study reported significant improvement in CDVA and no
significant change in keratometry 12 months after CXL in
patients under 17 years of age (13). We demonstrated sig-
nificant improvements in refraction, visual acuity and ker-
atometry after CXL at the 24-month postoperative follow-
up. Similar to our findings, significant improvement in
CDVA and maximum keratometry was reported at two-
year follow-up after CXL (17).

Stabilization (67%) and regression (24%) of keratometry
was seen in 91% of eyes at 24 months in this study. Previ-
ously, this rate was reported as 85% by Padmanabhan et
al. in their pediatric study group two years after CXL (18).
The progression rate was reported to range from 0% to
15% in previous studies. Our result was consistent with
the literature.

In this study, we found no significant alteration in ECD at
24-month follow-up. Similar findings have reported by
Vinciguerra et al. after CXL in a pediatric age group (4). No
major complications were observed postoperatively;
therefore, our findings can be interpreted as demonstrat-
ing that CXL is safe in pediatric patients.

The present study has some limitations. There are studies
in literature evaluating factors such as age, baseline cor-
neal thickness and keratometry that affect the progres-
sion of keratoconus after CXL (18-20). If an adequate sam-
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ple size had been reached, the comparison of these sub-
groups could have been added to the study. Another limi-
tation was that the study had a single-center and a rela-
tively small number of patients. Large-scale studies inves-
tigating the effectiveness of CXL in children would be help-
ful.

In conclusion, CXL has been shown to be safe and effective
in stabilizing keratoconus progression, as well as improv-
ing visual acuity in a pediatric age group. Based on these
findings, CXL can be used effectively to stop the progres-
sion of keratoconus in children. The efficacy and safety of
CXL in the treatment of pediatric keratoconus should be
investigated in longer follow-up studies with larger co-
horts.

Ethical Approval: This study adhered to the tenets of the Decla-
ration of Helsinki and was approved by the local Ethics Commit-
tee (Hatay Mustafa Kemal University non-interventional clinical
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Background: We aimed to compare the new anthropometric measurements and traditional
anthropometric measurements as body mass index which are used to display visceral adipose distribution
in patients with hypothyroidism. We also aimed to investigate the new anthropometric measurements
and Carotid intima media thickness as predictors of cardiovascular risk.

Materials and Methods: We include patients with hypothyroidism and healthy controls. The patients
were divided into 3 groups as overt hypothyroidism, subclinical hypothyroidism and control groups.
Demographic data, anthropometric measurements, laboratory findings and CIMT of the patients and
control group were also evaluated.

Results: The mean ages of the patients in groups were 37.46 + 8.89, 35.03 + 13.06 and 38.79 + 10.46 years
respectively (p=0.876). The average of waist circumference in overt hypothyroidism group was statistically
higher than control (p<0.01). The averages of waist circumference/height circumference in the
hypothyroidism groups were statistically higher than the control. There was a strong correlation according
to body adiposity index, abdominal volume index, and body roundness index as new anthropometric
measurements and body mass index, waist circumference, hip circumference and waist/height ratio
(r>0.750 p<0.001 for all values). The mean value of carotid intima media thickness of the overt
hypothyroidism group was significantly higher (p<0.01).

Conclusions: We found strong correlations between new anthropometric and traditional anthropometric
measurements in patient with hypothyroidism. Cardiometabolic risk has increased in patients with
hypothyroidism, and routine use of new anthropometric measurements displaying body fat distribution
and central obesity will be useful for early detection and treatment of cardiovascular complications.
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Amag: Bu galismada visseral yag dagilimini gdsteren bel gevresi, beden kiitle indeksi, bel kalga orani ve bel
boy orani gibi geleneksel antropometrik 6lglimler ile yeni andropometrik Olglimleri hipotiroidi
hastalarimizda 6lgmeyi amagladik. Calismamizda ayrica hipotiroidi hastalarinda kardiyovaskuler risk
gostergesi olan karotis intima media kalinliklari ile yeni antropometrik 6lgiimler arasindaki iligkiyi
gostermeyi amagladik.

Materyal ve Metod: Calismaya Endokrinoloji ve Genel cerrahi poliklinigine basvuran hipotiroidi hastalari
ile saglikli bireylerden olusan kontrol grubu dahil edildi. Calismaya dahil edilen hastalar agikar hipotiroidi,
subklinik hipotiroidi ve kontrol grubu olarak 3 gruba ayrildi. Tim gruplarin demografik verileri, fizik
muayene bulgulari, antropometrik o6l¢limleri, serum total kolesterol, trigliserid, yiksek ve dusik
yogunluklu lipoproteinler, tiroid hormon dizeyleri ve HOMA-Insulin direnci dizeyleri kaydedildi. Tum
gruplara ilk muayenede karotis intima media kalinliklari 6lgtlda.

Bulgular: Asikar hipotriodi, subklinik hipotiroidi ve kontrol gorubunun yas ortalamalari sirasiyla 37,46 +
8,89, 35,03 + 13,06 ve 38,79 + 10,46 olarak saptandi (p = 0,876). Bel gevresi ortalamasi asikar hiporitoidi
grubunda o6tiroid gruba goére anlamli olarak yiksekti (p = 0.005). Bel gevresi/boy gevresi ortalamalari
hipotiroidi gruplarinda 6tiroidi grubuna gore anlamli yuiksekti (p<0,05). Yeni 6lgtimlerden Viicut yaglanma
indeksi, Vuicut yuvarlaklik indeksi ve abdominal hacim indeksi ile klasik antrometrik 6l¢limler olan viicut
kitle indeksi, bel ve kalga gevreleri ve bel/boy orani arasinda ¢ok gliglii korelasyon saptandi (tim degerler
igin r >0.750 ve p<0.01).

Sonug: Hipotiroidizm hastalarinda yeni antropometrik olgtimler ile geleneksel antropometrik olgtimler
oldukga gui¢li korelasyon gostermektedir. Hipotirodizm hastalarinda kardiyometabolik risk artmistir ve bu
risklerin erken tespiti icin 6zellikle viicut yag dagilimini ve santral obeziteyi gosteren yeni antropometrik
olgtimlerin rutin kullanimi faydali olabilir.

Anahtar kelimeler: Hipotiroidizm; Ateroskleroz; Antropometri; Karotis intima Media Kalinligi.
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Introduction

Thyroid hormone disorder is widely seen in society. There
is subclinical hypothyroidism (SCH) having higher TSH and
normal free T4 ratios differently from overt hypothyroid-
ism in which higher TSH and lower free T4 ratios are ob-
served (1). Since thyroid hormones play a critical role for
the continuity of the metabolism, many systems in body
are affected and findings, which might change according
to the severity of the disease, occur in the event that they
are insufficient. Obesity occurring with a decrease in en-
ergy expenditure is a metabolism disorder that might be
observed with an increase in blood pressure, dyslipidae-
mia, insulin resistance, constipation, hypothyroidism (2).
Determining amount and distribution of fat in body is sig-
nificant for predicting problems that might be associated
and determining risk factors. Cardiovascular disease risk
and mortality are related with an increase in waist circum-
ference (3). It has been shown that some conventional an-
thropometric measures might predict body fat distribu-
tion. Apart from body mass index (BMI) and waist circum-
ference, there are values such as waist/hip ratio,
waist/height ratio among these measures. Measurements
of waist circumference and amount of intraabdominal fat-
tening show a great correlation (4-5). Because of the lim-
itations of these methods to estimate body fat ratio, new
anthropometric measures as a body sharpness index
(ABSI), body roundness index (BRI), body adiposity index
(BAI), abdominal volume index (AVI) have been developed
recently depending on measurement of waist circumfer-
ence (6-7).

In our study, we purposed to measure new anthropomet-
ric measures as a body sharpness index (ABSI), body
roundness index (BRI), body adiposity index (BAl), ab-
dominal volume index (AVI), which are commonly used to
display visceral adipose distribution in patients with hypo-
thyroidism. Investigation of the relationship between new
anthropometric measures with other conventional an-
thropometric measurements and hypothyroidism shows
the value of new anthropometric measurements, which
are measured easily, might be substituted for conven-
tional anthropometric measures in hypothyroidism.

Materials and Methods

Study Plan and Patient Groups

Patients with hypothyroidism who visited Endocrinology
and Metabolism Disorders and General Surgery policlinics
and healthy controls were included the study. The pa-
tients included in the study were divided into 3 groups:
Overt Hypothyroidism Group (n=56): Patients with low
serum free T4 and/or free T3 level and high TSH level
(>10 miu/1).

Subclinical Hypothyroidism Group (n=30): Patients with
normal serum free T4 and free T4 levels, high TSH
level(>4miu/l).

Control Group (n=52): Patients including healthy individ-
uals who visited check-up polyclinic.

The new anthropometric measures in hypothyroidism

Patients with comorbidities as acute coronary syndrome,
hearth failure, stroke, pulmonary embolism, diabetes
mellitus, renal failure, immunological disease history, re-
ceiving levothyroxine treatment due to hypothyroidism
and patients under 18 years old were excluded.
Demographic data, physical examination findings, anthro-
pometric measurements, serum total cholesterol, triglyc-
eride, HDL, LDL, thyroid hormone (TSH, sT3 and sT4) lev-
els, insulin levels of all patients and the control group were
recorded. This study has been approved by the Ethical
Committee for Clinical Researches of KTO Karatay Univer-
sity (Date: 19/06/2020 Number:2020/045).
Anthropometric Measurements

All measurements were performed by the same physician.
Anthropometric Measurements included the weight,
height, and waist and hips circumference. Body Mass In-
dex (BMI) was calculated by dividing body weight (kg) by
the square of height (m?). Waist circumference was meas-
ured at the midpoint between iliac crests and the lowest
rib while standing. Hip circumference was measured at
the widest part of the hips. The average of these two val-
ues was taken as the waist-hip-ratio.

Body adiposity index (BAl), abdominal volume index (AVI),
body roundness index (BRI), a body shape index (ABSI)
were calculated using formulas [6-7 ].

BAI (Males and Females) = [Hip circumference (cm) /
height (m) 1.5]-18

BRI= 364.2-365.5xV1 - [(Waist circumference / (2n) 2) /
(0.5xheight) 2]

AVI = [2 cm (Waist circumference) 2+0.7 cm (Waist-Hip)
2]/1,000

ABSI=Waist circumference (BMI 2/3x Height 1/2)

Insulin resistance was calculated using homeostasis model
assessment (HOMA) formula [Fasting insulin (uU/mL) x
Fasting glucose (mg/dl)/405)]

Carotid Artery Ultrasonography

During the first examination, Carotid intima-media thick-
ness (CIMT) measurements of the patients were made at
the distance defined as the vein lumen echogenicity and
media-adventitia echogenicity using LOGIQ P5 B-Mode Ul-
trasonographic device TM. Three measurements were
performed from 1 cm proximal to both main carotid artery
bifurcations and CIMT measurements were performed
only from the posterior wall. The average CIMT was calcu-
lated from the average of measurements which were per-
formed three times on both arteries.

Statistical Analysis

SPSS (Statistical Package for Social Science) for Windows
15.0 package program was used to analysis of the data.
Descriptive statistics for continuous variables were pre-
sented as mean t standard deviation. Whether there were
differences among groups for continuous variables was
evaluated by using One-Way ANOVA or Kruskal Wallis var-
iance analysis. Mann-Whitney U multiple variance analysis
was used to evaluate which group was different when p
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value was statistically significance. Chi-square test was
used for the comparison of discrete variables. After the di-
vision of the patients into groups, Spearman’s partial cor-
relation coefficients were used to reveal the relationship
between anthropometric measurements and biochemical
measurements and CIMT in the patients of the subclinical
hypothyroidism group. For all results, p<0.05 value was
accepted as statistically significant.

Results

The data belonging to the demographic, conventional and
new anthropometric measures and laboratory parame-
ters of the groups were summarized in Table 1. According
to the obtained data, the means of age of the patients in
the overt hypothyroidism, subclinical hypothyroidism and
control groups were 37.46 £ 8.89, 35.03 + 13.06 and 38.79
+10.46, respectively (p =0.876). In all groups, female gen-
der ratio was more than male gender ratio, and the distri-
bution of groups were similar (p=0.789).

When classical anthropometric measures were taken into
consideration, there was not any statistically significance
between groups in terms of averages of BMI and hip cir-
cumference (p>0.05 both). The average of waist circum-
ference in the overt hypothyroidism group was higher
than the control group (p<0.01). The averages of waist cir-
cumference/height circumference ratio in the groups of
overt and subclinical hypothyroidism were higher than the
control group (p=0.009 and p=0.023 respectively). The ra-
tio of waist circumference/hip circumference in the sub-
clinical hypothyroidism group was significantly higher
than the control group (p<0.05).

BRI, which is one of the new indices, was significantly
higher in both overt and subclinical hypothyroidism
groups than the control group (p<0.01 and p<0.05 respec-
tively). The averages of AVI and ABSI of the overt hypo-
thyroidism group were statistically higher than the control
group (p<0.01). We did not find any difference between
groups in terms of BAI (p=0.348). The mean value of CIMT,
which is used to assess cardiovascular disease risk, of the
overt hypothyroidism group were significantly higher than
the control group (p<0.01).

There was not any difference in groups according to glu-
cose, HDL and insulin averages, which are laboratory pa-
rameters (p>0.05 in all). Additionally, we did not observed
difference between groups in terms of HOMA-IR
(p=0.531). The values of total cholesterol, triglyceride and
LDL of the overt hypothyroidism group were significantly
higher than the control group (p<0.05 for all).

The correlation analysis of measurements in subclinical
hypothyroidism group is given in Table 2. We found posi-
tive correlations between CIMT and waist and hip circum-
ferences, which are used to detect cardiovascular risk (r
(p) = 0.431 (0.017) and r (p) = 0.413 (0.023). There was a
very strong correlation between BAI, BRI and AVI, which
are among new indices used to determine the risk, and
classical anthropometric measurements including BMI,

The new anthropometric measures in hypothyroidism

waist and hip circumferences and waist/height ratio (for
all values r (p) = >0.750 (<0.001). We did not find any sig-
nificant correlation between HOMA-IR and other labora-
tory parameters and anthropometric measures.

Discussion

One of the most significant symptoms of hypothyroidism
is weight gain. It is thought that central obesity and
dyslipidaemia contribute to increased atherosclerosis risk
in patients with hypothyroidism (8). There are studies
which claim that although it is clinically asymptomatic,
SCD might be associated with cardiovascular diseases (9-
10).

Thyroid hormones play a crucial role in synthesis, metab-
olism and mobilization of lipids. The effect of thyroid hor-
mones has a key role in lipoprotein metabolism which de-
termines cholesterol synthesis (11). The effect of hypo-
thyroidism on glucose metabolism and insulin resistance
is disputable. In our study, there was no difference be-
tween groups according to the averages of glucose, HDL
and insulin. Total cholesterol, triglyceride and LDL values
of the overt hypothyroidism were significantly higher than
control group. We did not detect any difference between
the HOMA-IR averages of groups.

However, BMl is widely used in the diagnosis of obesity, it
is just a rough ratio and it does not reflect abdominal adi-
pose mass exactly. Waist circumference is more sensitive
in this respect. Determining abdominal fat amount better
provides an advantage in terms of detection of cardiovas-
cular risk (4). While evaluating obesity, different anthro-
pometric measures other than BMI were used in different
studies and the relationship between their capacities to
evaluate was tried to be revealed. It has been proved that
waist circumference and waist-height ratios are the best
anthropometric parameters to predict body fat ratio. The
waist-height ratio 2 0.5 is accepted to be an indicator of
abdominal fattening (4-5). Eren et al, reported correla-
tions between anthropometrics measurement as BMI,
WC, WHR and central and total fat and insulin resistance
indexes in obese prediabetic women (12). Similarly, we
could not find any correlations between HOMA-IR and
BMI, WC, HC, WHtR, WHR in patients with subclinical hy-
pothyroidism. In another study, it was reported that
waist-circumference and waist-height ratio would deter-
mine cardiovascular complications better than BMI and
waist-hip ratio (13-14). Similarly to these studies, we did
not find any difference between groups in terms of aver-
ages of BMI and hip circumference in our study. The av-
erage of waist circumference was significantly higher in
the overt hypothyroidism group in comparison with the
control group. The averages of waist/height ratio in the
hypothyroidism groups were significantly higher than the
control group. The waist/hip ratio of the subclinical hypo-
thyroidism group was also significantly higher than the
control group in our study.
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Table 1. The Evaluation of Parameters in Groups

The new anthropometric measures in hypothyroidism

Overt hypothyroidism Subclinic hypothyroidism Euthyroidism p
(n=56) (n=30) (n=52)
Age (year) 37.46 + 8.89 35.03 + 13.06 38.79 +10.46 0.876
Sex (M/F) 9/47 4/26 6/46 0.789
Traditional Anthropometric index
BMI (kg/m?) 29.18 £4.99 29.87 +5.09 29.12 £5.83 0.858
WC (cm) 94.48 +12.432 92.20 £9.52 88.54 +10.87
HC (cm) 106.43 +11.82 103.70 + 10.99 102.17 +12.43 0.231
WHtR 0.58 £ 0.07° 0.58 + 0.07* 0.55 +0.07
WHR 0.89 + 0.06 0.89 + 0.04% 0.87 +0.05 0.073
New Anthropometric index
BAI 33.51+6.72 34.10+6.74 31.84 +6.87 0.348
BRI 5.11+1.57° 5.11+1.48* 4.40 £1.50
AVI 18.29 + 4.63¢ 17.28 +3.58 16.06 + 3.96
ABSI 0.08 +0.01¢ 0.08 + 0.01 0.07 +0.01
CIMT 0.58 +0.11¢ 0.61+0.11 0.35+0.12
HOMA-IR 2.47 +1.40 2.29+1.08 2.86 +3.97 0.531
Thyroid Hormones
TSH 28.92 +38.04¢ 6.64 +2.15¢ 1.87+1.01
T3 2.66 + 0.66¢ 2.92 +0.29¢ 3.20+0.37
T4 0.99 + 0.36° 1.12+0.17 1.31+1.35
Laboratory
Glucose 88.95 +9.06 89.67 £6.91 90.00 +7.71 0.853
Total cholesterol (mg/dL) 203.97 +42.86' 197.23 +37.01 183.85+31.17
Triglyceride (mmol/L) 1.46+0.53¢ 1.36+0.64 1.20+0,58
HDL (mmol/L) 1.23+0,30 1.29+0.42 1.25+0.33 0.847
LDL (mg/dL) 128.91 +40.19" 119.33 + 31.86 108.90 + 27.19
Insilin (mlU/ml) 11.14 +5.79 10.27 +4.59 12.54 +16.74 0.458

p?=0.005, p®=0.009, p°=0.007, p° < 0.001, p¢ = 0.003, p'=0.010, p9=0.012 and p"=0.007, p* = 0.023, p*= 0.047, p*= 0.023 in comparison with control
group

Abb. ABSI;a body shape index , AVI;abdominal volume index, BAI; Body adiposity index BMI; Body Mass Index, BRI;body roundness index, CIMT;Carotid
intima-media thickness, fT3; Free triiodothyronine, fT4; Free thyroxin, HC;Hip circumference (cm), HDL-C: High density lipoprotein cholesterol, HOMA-IR;
homeostasis model assessment -Insulin resistance, LDL-C; Low density lipoprotein cholesterol, TSH,; Thyroid stimulating hormone, WC;Waist circumfer-
ence (cm), WHR; Waist-hip-ratio, WHtR; Waist-height ratio,

Table 2. Pearson correlation analysis of measurements in subclinical hypothyroidism group

BMI WC HC WHtR WHR
Traditional Anthropometric in-
dex
BMI 1 0.825 (<0.001) 0.814 (<0.001) 0.860 (<0.001) -0.063 (0.739)
WC 0.825 (<0.001) 1 0.904 (<0.001) 0.924 (<0.001) 0.120 (0.529)
HC 0.814 (<0.001) 0.904 (<0.001) 1 0.869 (<0.001) -0.314 (0.091)
Waist-height ratio 0.860 (<0.001) 0.924 (<0.001) 0.869 (<0.001) 1 0.033 (0.864)
Waist-hip ratio -0.063 (0.739) 0.120 (0.529) -0.314 (0.091) 0.033 (0.864) 1

Traditional Anthropometric in-
dex

BAI 0.804 (<0.001) 0.753 (<0.001) 0.873 (<0.001) 0.912 (<0.001) -0.352 (0.056)
BRI 0.865 (<0.001) 0.917 (<0.001) 0.858 (<0.001) 0.998 (<0.001) 0.044 (0.816)
AVI 0.837 (<0.001) 0.998 (<0.001) 0.907 (<0.001) 0.921 (<0.001) 0.108 (0.570)
ABSI -0.354 (0.055) 0.200 (0.289) 0.066 (0.728) 0.134 (0.479) 0.299 (0.108)
CIMT 0.215 (0.253) 0.431(0.017) 0.413 (0.023) 0.397 (0.030) -0.050 (0.816)
HOMA-IR 0.056 (0.770) -0.018 (0.926) 0.000 (0.998) 0.010 (0.959) -0.050 (0.793)
Laboratory
TSH -0.291 (0.118) -0.237 (0.207) -0.266 (0.155) -0.291 (0.119) 0.096 (0.614)
Glucose 0.139 (0.462) 0.218 (0.246) 0.196 (0.299) 0.069 (0.719) 0.069 (0.719)
Total cholesterol 0. 160 (0.398) 0.188 (0.319) 0.173 (0.360) 0.242 (0.198) 0.017 (0.928)
Triglyceride 0.095 (0.619) 0.140 (0.460) 0.009 (0.963) 0.155 (0.412) 0.278 (0.138)
HDL -0.226 (0.230) -0.238 (0.205) -0.109 (0.565) -0.176 (0.353) -0.296 (0.112)
LDL 0.250 (0.182) 0.220 (0.244) 0.159 (0.402) 0. 251 (0.180) 0.115 (0.545)
Insulin 0.042 (0.824) -0.039 (0.838) -0.024 (0.901) 0.012 (0.948) -0.044 (0.817)

Abb. ABSI; a body shape index, AVI; abdominal volume index, BAI; Body adiposity index BMI; Body Mass Index, BRI; body roundness index, CIMT; Carotid
intima-media thickness, HC; Hip circumference (cm), HDL-C: High density lipoprotein cholesterol, HOMA-IR; homeostasis model assessment -Insulin re-
sistance, LDL-C; Low density lipoprotein cholesterol, TSH; Thyroid stimulant hormone, WC; Waist circumference (cm), WHR; Waist-hip-ratio, WHtR; Waist-
height ratio
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Kabat et al. reported that waist/height ratio is an out-
standing predictor of glucose, triglyceride and HDL, and
waist/height ratio can predict diabetes, dyslipidaemia or
hyperuricemia and hypertension better than BMI in post-
menopausal women. Besides, Kabat et al. found that
when waist/hip ratio was compared to BMI, waist/height
ratio or waist circumference, it became the weakest pre-
dictor of all cardiometabolic risk factors (15). CIMT is also
recently used as a non-invasive indicator in the develop-
ment of atherosclerosis (16-17). In our study, the mean
value of CIMT was found significantly higher in the hypo-
thyroidism groups than the control group. This result
shows that cardiovascular disease risk has increased in hy-
pothyroidism. However, there was a positive correlation
between CIMT and waist circumference and hip circum-
ference in the subclinical hypothyroidism group in our
study, we did not detect a correlation between CIMT and
waist/hip ratio.

The adipocytokines originating from visceral adipose tis-
sue is more effective in development of atherosclerosis.
The increased visceral adipose tissue, adipocytokines and
proinflammatory response have been related with in-
creased insulin sensitivity, dyslipidemia and atherosclero-
sis (18). However, the enhancement of visceral adipose
tissue is generally seen with weight gain, it is reported that
the visceral adipose tissue might increase independent of
weight gain (19). It is reported that waist circumference
measurement was not always sufficient to determine vis-
ceral adipose tissue. Especially, it is insufficient in separat-
ing subcutaneous adipose tissue and visceral adipose tis-
sue. Therefore, it is important to use new anthropometric
measurements to evaluate visceral adipose tissue. The
conducted studies have found that BRI has a good distinc-
tive power for diabetes or CVD and risk factors (20-21). BRI
is better than waist/height ratio in predicting of body fat
and visceral adipose tissue percentages (7). Liet G et al.
also reported a significant correlation between BRI and
BMI and waist circumference in over weight and obese pa-
tients, and a weak the relationship between BRI and waist-
hip ratio (22). Similarly, there was a very strong correla-
tion between BAI, BRI and AVI and conventional anthro-
pometric measures including BMI, waist and hip circum-
ferences and waist/height ratio in our study.

While Fujita et al. compared ABSI with BMI or waist cir-
cumference, they found that ABSI was not a suitable pre-
dictor for hypertension, diabetes and dyslipidaemia in Jap-
anese adults (23). In our study, there was no correlation
between ABSI and BMI, waist and hip circumferences,
waist-height ratio and waist-hip ratio.

The primer limitations of our study are the number of
samples in groups and the absence of follow-up period. It
might give more information about the relationship be-
tween CIMT and new anthropometric parameters and the
development of cardiovascular events with a wide num-
ber of patients.

The new anthropometric measures in hypothyroidism

Cardiovascular disease risk has increased in patients with
hypothyroidism and using simple, cheap methods will be
beneficial in terms of early detection and treatment. In
particular, routine use of new anthropometric measures
showing body fat distribution and central obesity will be
very useful in terms of cardiovascular risk. We believe that
it is possible to use new anthropometric measures in pa-
tients with hypothyroidism as an alternative obesity
measurement and predictor for cardiovascular diseases.
There is a need for extended studies which will be con-
ducted on this topic.
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Arastirma Makalesi / Research Article

Scheimpflug-Placido Disk Topografi ile Saglkl ve Sistemik Arteryel
Hipertansiyon Hastalarinda Fakoemiilsifkasyon Oncesi ve Sonrasi

Pupil Capinin Degerlendirilmesi

Yakup GUNES X", Ali SIMSEK 2", Miisliim TOPTAN 2

1 Batman Bolge Hastanesi Goz Klinigi,Batman, Tirkiye
2 Harran Universitesi Tip Fakiiltesi, G6z Hastaliklari AD, Sanliurfa, Tirkiye

0z.

Amag: Saglikli ve sistemik arteriyel hipertansiyonu olan hastalarda fakoemdlsifikasyon cerrahisi
oncesi ve sonrasi pupil capinin degisimini Scheimpflug-Placido Disk Topografisi (Sirius, CSO Inc.) ile
degerlendirmeyi amagladik.

Materyal ve metod: Bu calismada fakoemidilsifikasyon planlanan 75 saglkl ve 77 sistemik arteriyel
hipertansiyon (HT) hastasi alindi. Pupil ¢api (PC) ameliyat 6ncesi ve ameliyattan 1 ay sonra Kombine
Scheimpflug-Placido Disk Topografisi pupillometresiile 6l¢lildi. Gruplarin ameliyat 6ncesi ve ameliyat
sonrasi pupil capi degerleri karsilastirildi.

Bulgular: Saglikli grupta ameliyat 6ncesi ve sonrasi pupil ¢api degisimi anlamli bulundu (5,13% 1,38
mm ve 3,07+ 0,52 mm sirasiyla. p <0,05). HT grupta ameliyat 6ncesi ve sonrasi pupil ¢api degisimi
anlamli bulundu (5,26+ 1,39 mm ve 3,14+ 0,51 mm sirasiyla. p < 0,05). Saghkli ve HT gruplarinda PC
degisiminin etki degerleri farkh bulundu (1,48; 1,77 sirasiyla).

Sonug: Fakoemiilsifikasyon sonrasi iki grupta PC azaldi. Fakoemdiilsifikasyon cerrahisinin HT
hastalarinda PC degisimi, saglikl gruba gore daha fazla oldugu izlenmektedir. Bu degisimi HT
hastalar’da yapilacak refraktif cerrahi palanlarken goz 6ntine alinmasi 6nemli olacaktir.

Anahtar Kelimeler: Fakoemidlsifikasyon, Pupil Capi, Topografi
Abstract

Background: We aimed to evaluate the change of pupil diameter before and after
phacoemulsification surgery in patients with healthy and systemic arterial hypertension with
Scheimpflug-Placido Disc Topography (Sirius, CSO Inc.).

Materials and Methods: This study included 75 healthy and 77 systemic Arterial Hypertension (HT)
patients scheduled for phacoemulsification. Pupil Diameter (PD) was measured by combined
Scheimpflug-Placido Disc Topography pupillometer before and 1 month after surgery. The
preoperative and postoperative pupil diameter values of the groups were compared.

Results: In the healthy group, the change of pupil diameter before and after surgery was significant
(5.13 £ 1.38 mm and 3.07 + 0.52 mm, respectively. p <0.05). In the HT group, the change of pupil
diameter before and after surgery was significant (5.26 + 1.39 mm and 3.14 + 0.51 mm, respectively.
p <0.05). The effect values of PS change in healthy and HT groups were found different (1.48; 1.77
respectively).

Conclusion: PD decreased in two groups after phacoemulsification. It is observed that
phacoemulsification surgery is more prominent in HT patients than in the healthy group. It will be
important to consider this change when planning refractive surgery in HT patients.

Key words: Phacoemulsification, Pupil Diameter, Topography.
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Glnes ve ark.

Giris

On segment parametrelerinden pupil capinin (PC)deger-
lendirilmesi oftalmik muayenenin énemli bir pargasidir.
Klinik uygulamada, 6n segmentin gorlintiilenmesi gele-
neksel olarak yarik lamba biyomikroskopisi ile gercekles-
tirilir, ancak parametrelerinin objektif degerlendirmesi si-
nirlidir. Bununla birlikte glincel gérintileme yontemle-
rinden olan Scheimpflug kamera sistemleri; korneanin 6n
ve arka yuzeylerinin, 6n kamara derinliginin, pupil capi, 6n
kamara agisi, iris ve mercegin objektif olarak degerlen-
dirme imkanini bize sunar (1).

Modern hayatta PC degerlendirilmesi hastalarin gérme
beklentisini tahmin etme agisindan énem arz etmektedir
(2). Psodofakik hastalarda gorme kalitesini daha iyi anla-
mak icin katarakt cerrahisinin PC degisiklik yaptigini bil-
mek 6nemlidir. Psodofakik hastalarda PC kamasma (3,4),
goriintiniin uyum mesafesi (5,6), binokiler gérme kes-
kinligi (7) ve cok odakl bir géz ici lensi (GiL) ile uzak ve
yakin gérme keskinlikleri gibi cesitli gérsel fonksiyonlarla
iliskili oldugu iyi bilinmektedir (8).

Yapilan giincel ¢alismalarda katarakt ameliyatindan sonra
pupil sekli ve cevabinin sikhkla degistigi bulunmustur
(9,10). Ozellikle bazi intrakapsiiler ve ekstrakapsiler kata-
rakt ekstraksiyonundan sonra sabit bir dilate pupilla or-
taya cikar (11). Ayrica Koch ve ark., ameliyat sonrasi PC
ameliyat 6ncesi biyuklikle orantili korelasyon gésterme-
digi bildirmektedir (12).

Katarakt cerrahisi sonrasi PC ve seklindeki degisikliklerde,
kullanilan cerrahi teknikler, gézu etkileyen sistemik bir
hastaligin varligi ve hastanin kullandigi ilaglar 6nemli ol-
dugundan dolayi, hangi hastalarin multifokal GiL implan-
tasyonu igin en uygun oldugunu segmek zordur (13).

Biz bu ¢calismada fakoemiilsifikasyon cerrahisi uygulanan
saglkh ve sistemik arteriyel hipertansiyon hastalarinda
ameliyat Oncesi ve sonrasi PC degisiklikleri inceledik.
Ameliyat 6ncesi ve sonrasi PC arasinda bir korelasyon
olup olmadigini degerlendirdik

Materyal ve Metod

Bu geriye donik olarak planlanan bu c¢alisma Batman
Bolge Devlet Hastanesi Go6z Hastaliklari kliniginde
01/01/2019 ile 12/15/2019 tarihleri arasindaki dosyalar
calismaya alindi. Calisma icin Batman Bolge Devlet Hasta-
nesi Etik Kurulu’ndan etik onam alindi (21.01.2020 tarihli,
karar no:225). Tum arastirma Helsinki deklarasyonu ku-
rallarina uygun sekilde yiritilda. Bu calismada fakoemdil-
sifikasyon yapilan ve sorunsuz fakoemdilsifikasyon ameli-
yati geciren 75 saglikli ve 77 sistemik arteriyel hipertansi-
yon (HT) hastasi alindi. iskemik optik néropati, diger optik
sinir hastaligi, retinal arter tikanikligi, retinal ven tikanik-
g1, glokom oykisl, serebrovaskiiler inme veya gegici is-
kemik atak, iris neovaskilarizasyonu, iris atrofisi veya asi-
metrik sekilli pupillasi olan hastalar calisma disi tutuldu.
Fundus muayenesine ve retina patolojiyi siniflamaya en-
gel olacak diizeydeki katarakti olanlar galisma disi bira-
kildi. Ayrica miyopik, hipermetropik ve astigmatik kirilma

Katarakt cerrahisinin pupil ¢api Gzerindeki etkisi

kusurlari £1.0 D'den buiyik olan hastalar da dislandi. Ka-
tarakti kortikal lens opasiteleri 2+ 'den biiylik olan hasta-
lar ve HT olan hastalar ¢alismaya alindi. HT gurubunda, ar-
terde hafif incelme olan (Derece 1) hipertansif retinopati
hastalari c¢alismaya dahil edildi. Kombine Kombine
Scheimpflug-Placido Disk Sistemi (Sirius, CSO Inc.) ile sag-
ikl ve sistemik arteriyel hipertansiyon hastalarinda
PC'nin fakoemdiilsifikasyon oncesi ve ameliyattanl ay
sonra Ol¢limler kayit altina alindi. Ayni Teknisyen tarafin-
dan yapilan él¢timler alindi. Tim olgiimler standart los isik
kosullarinda elde edilmistir. Sirius yeni bir topografi ciha-
zidir. Cihaz monokromatik 360 derece rotasyon yapan
Scheimpflug kamera ve 22 halkali Placido-diski kombine
eder, kornea ve 6n kamaradan 25 radial kesit alir. Tek bir
kesitte kornea 6n ve arka yiizeyinin tanjansiyel ve aksiyel
kurvatir bilgisini saglar, korneanin global refraktif gliciint
verir, cogu gobz ici yapilarin biometrik élgiimlerini verir.
Kornea 6n yiizeyinden 35632 nokta ve kornea arka yiize-
yinden 30 000 nokta 475 nm mavi led 15181 ile inceleni. Bir
taramayi tamamladiktan sonra, bircok 6n kamara para-
metreleri ile beraber PC’'da bize verir.

Tim ameliyatlar lokal anestezi altinda ayni cerrah tarafin-
dan ve CENTURION® Vision System (Phacoemulsification
System, Alcon, US) cihaziyla yapildi. Tum hastalara Acry-
Sof 1Q Monofocal IOL (Alcon Inc, US) takild.

istatistiksel analiz, Windows Siirim 15.0 (Spss Inc., Chi-
cago, IL, ABD) icin spss ile gergeklestirildi. Tim veriler or-
talama * standart sapma (SD) olarak bildirildi. Bir grupta
devam eden degiskenler icin normallik Shapiro-Wilks testi
ile belirlendi. Degiskenler normal dagilim gosterdi (p>
0.05). Bu nedenle, ameliyat 6ncesi ve sonrasi donemler
arasindaki degiskenleri karsilastirmak igin eslestirilmis t-
testi kullanildi. iliskileri degerlendirmek icin Pearson’un
korelasyon testi kullanildi. Degiskenler arasinda P <0.05
degeri istatistiksel olarak anlamli kabul edildi. Ameliyatin
gruplar Gzerindeki etki degeri hesaplandi (Etki blyukligu
degeri d=t/ Vn veya d=ortalamalar arasi fark/ortalamalar
arasl farkin std. Deviation). Etki degerinin buyumesi,
PC’nin ameliyattan daha ¢ok degistigini gosterir.

Bulgular

Hipertansiyon grubunun 35’G (45.5%) kadin ve 42’
(54.5%) erkek iken kontrol grubunun 35’ (46.7%) kadin
ve 40’si (53.3%) erkek idi. Hipertansiyon grubunun yas or-
talamasi  63,0315,73 yil ve kontrol grubunun
65,279,051yl idi. iki grup arasinda yas ve cinsiyet acisin-
dan istatistiksel olarak fark yoktu. (p >0,05).

Saglkl ve hipertansiyon grubunun ameliyat 6ncesi ve
ameliyat sonrasi PC Sekil 1’ de gorilmektedir. Saglkli
grupta ameliyat dncesi ve sonrasi PC degisimi anlamli bu-
lundu (5,13% 1,38 mm ve 3,07+ 0,52 mm sirasiyla. p
<0,05). HT grupta ameliyat dncesi ve sonrasi PC degisimi
anlamh bulundu (5,26% 1,39 mm ve 3,14+ 0,51 mm sira-
siyla. p <0,05). Saglikli ve HT guruplarinda PC degisiminin
etki degerleri farkh bulundu (Sirasiyla 1,48 ve 1,77 sira-
siyla).
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Sekil 1. Grupta ameliyat 6ncesi (a) ve ameliyat sonrasi(b) pupil cap!.

PC; Pupil Capi

Tartisma

Pupil ¢api uyaranin parlakligina ve diger cesitli faktorlere
bagl olarak degisir. PC gorsel fonksiyon Gizerindeki 6nemli
etkiye sahiptir (14). Pupil ¢api ve sekli, alan derinligi ve ay-
rica retinal aydinlik izerinde dogrudan bir etkiye sahiptir.
Bu durumda dogrudan gorsel performansi etkiler. Klinik
uygulamadaki pupillometri sistemlerinin ¢ogu, pupil go-
rintisind yakalamak igin yakin kizil 6tesi aydinlatma kul-
lanir (15). Cogu sistemde bu durum ortak bir 6zelliktir. Ca-
lisma sekli bir 1sik kaynagi ile dogrudan g6z aydinlatiimasi
ve ardindan kizilétesine yakin bir kamera ile pupil gérin-
tusi yakalanmasidir (16).

Calismamiz HT hastalarinda katarakt cerrahisinin PC lze-
rinde etkileri degerlendirmistir. Katarakt cerrahisini taki-
ben PC degisiklikleri hakkinda literatlirde c¢alismalara
mevcuttur. Bu calismalarda multifokal GiL gibi farkl ko-
sullarda PC’a (12), arka kamara fakik Gil'ler (17), iris fik-
sasyonlu Gil'ler ve diyabetes mellituslu hastalar (18) PC
lizerindeki etkisine bakilmistir. Bu ¢alismalarda katarakt
cerrahisini takiben PC ve seklinde istatistiksel olarak an-
lamli bir degisiklik oldugu gorilmis ve ameliyat sonrasi PC
kiicilme ortalamasi %11 ile %13 arasinda tespit edilmistir
(19). PC degisiklikleri, hacimli kristal lensin ¢ikarilmasin-
dan sonra artan AC derinligi ve hacmi ile iliskili olabilir. Bir
diger faktor ortalama kalinlik 4.4 mm olan lensin daha
ince bir 10L ile degistirmesidir (20). On segmentte degisen
bu parametreler azaltilmis IOL hacim, daraltici iris kaslari-
nin daha fazla hareket serbestligine izin verebilir ve bu du-
rum iris kaslarinin tam kasilmasini saglayarak PC kicultir.
Katarakt ameliyatindan sonra bu tir kisitlamalarin radikal
olarak azaltilmasi (hatta ortadan kaldirilmasi) daha daire-
sel (daha az eksantrik) pupil biytkligine katkida bulunan
bir faktor olabilir. Katarakt ameliyatindan sonra daha dai-

resel (daha az eksantrik) pupil bayaklugine katkida bulu-
nan bir faktér olabilir. Bizim ¢alismamizda hem saglikli
grupta hem de HT grupta PC’1I postoperatif degerleri ista-
tistiksel olarak diismustiir ve HT hastalarinda etkisi daha
bliyik olmustur. Bizim ¢alismamizda HT hastalarinda da
bakilmasi ¢alismamizi farkh kiliyor.

Literatlrler incelendiginde, HT gibi sistemik etkileri olan
Diyabet hastaliginin pupillaya etkileri daha 6nce bir¢ok ¢a-
lismada ayrintili bigimde incelendigi halde, HT'nun etkisini
inceleyen ¢alismalara ulasamadik. Diyabetin mikroanjio-
pati yaptig bunun sonucu olarak néropati yaptigini biliyo-
ruz. Diyabetik néropati, DM’un yaygin ve ciddi komplikas-
yonlarindan biridir (21). Diyabetik otonomik noéropati is-
temsiz-otonomik sinirsel kontroliin bulundugu tim doku
ve organlarda kendini gosterebilir, sempatik ve/veya pa-
rasempatik sinirleri etkileyebilir (22). Gozle ilgili otonomik
noropatiler, pupilla bozukluklari, gdzyasi salgisinda ve
kornea duyarhhginda azalmayi igerir (23). Diyabete bagli
pupiller otonomik néropati hemen daima pupillanin nor-
male kiyasla kiiglik olmasiyla kendini gosterir. Diyabetik
kiicik pupilla, sempatik sinirlerdeki hasara bagh olarak,
otonomik dengenin parasempatikler lehine bozulmasi so-
nucunda ortaya cikar (24). Diyabetik hastalarda sempatik
irisinnervasyonunun daha hassas olmasi, bu sinir yolunun
daha uzun olmasindan kaynaklanabilir (25). Hipertansi-
yon da diyabetten farkli olarak damar cidarinda elastik la-
minanin kalinlagmasi ve hiyalin degisiklikleri dahil olmak
Gzere kan damarlarinda fiziksel degisikliklere neden olan
bir mikroanjiopatiye neden olur. Kan damarlarinin dogru-
dan gorilebildigi géz dokularinda hipertansiyon ile iliskili
degisiklikler asagidaki gibi gortlebilir ve derecelendirilebi-
lir. Hipertansif retinopati, retinal vaskiler okliizyon, reti-
nal makroanevrizma ve iskemik optik ndropatiyiigerir. Hi-
pertansiyon, Diyabetik Retinopatinin (DR) gérme tehdit
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edici etkilerini de siddetlendirebilir ve yasa bagh makula
dejenerasyonunun gelisiminde bir risk faktori olarak gos-
terilmistir (26).

Hipertansiyonun DR gelisiminde ve ilerlemesinde bagim-
siz risk faktori oldugu gosterilmistir. Bu otomatik diizen-
leme diyabet hastalarinda bozulmakta, boylece hipertan-
siyonun DR (zerindeki zararh etkisi icin bir mekanizma
saglamaktadir (27). HT hasta grubunda diyabete benzer
bir sekilde, sempatik sinirlerdeki hasara bagh olarak, oto-
nomik dengenin parasempatikler lehine bozulmasi mey-
dana gelmis olabilir. Bu durumun PC degisimi tGzerindeki
etkinin daha biyik olmasini agiklayabilecegini distinliyo-
ruz.

Katarak cerrahisinde daha iyi sonuclara ulasmak igin yo-
gun c¢aba igcinde oldugumuz bu zaman diliminde; katarakt
cerrahisi planladigimiz HT lu hastalardaki PC degisiminin
tahmin edile bilmesi dnemlidir. Hastalarin Gérme beklen-
tisi ve dogru lens secimize yardimci olabilir.

Kataraktan sonra HT ve saglikli grupta da PC azaldigini
gozlemledik. Katarakt cerrahisinin HT hastalarinda PC de-
gisimi saghklh hasta gurubuna gére daha fazla oldugu goz-
lemledik. HT hastalar’da yapilacak katarak cerrahi palan-
larken gbz dniine alinmasi énemli olacaktir.

Etik onam: Calisma igin Batman Bélge Devlet Hastanesi Etik Ku-
rulu’ndan etik onam alindi (21.01.2020 tarihli, karar no:225).
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Olgu Sunumu / Case Report

Ug Testis Sikayeti ile Gelen Hastada Paratestikiiler Mikst Fibrosarkom
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Paratestikiler liposarkomlar, skrotum igerisinde rastlanan nispeten yaygin sarkomlardir
ancak miksoid varyanti cok nadir rastlandigi kabul edilir. Bu malign hastaligin seyrek olmasi
sebebiyle standart bir tedavi protokolii mevcut degildir. Literatiirde bu konu ile ilgili farkh
sonuglari olan gesitli tedaviler uygulanmistir. Bu vakamizda fazladan testisi olma sikayeti ile
gelen hastada sol paratestikiiler yumusak dokudan kéken alan bir miksoid liposarkom
olgusunu sunmayi amacladik.

Anahtar kelimeler: Paratestikiiler sarkom, Yumusak doku sarkomu, Liposarkom

Abstract

Paratesticular liposarcomas are relatively common sarcomas in the paratesticular region
but the myxoid variant is considered very rare. There is no standard treatment protocol
due to this malignant disease is rare. In the literature, various treatments have been
applied with different results on this subject. In this case, we aimed to present a case of
myxoid liposarcoma originating from the left paratesticular soft tissue in the patient who
came with the complaint of having extra testes.

Keywords: Paratesticular sarcoma, Soft tissue sarcoma, Liposarcoma
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Giris

Paratestikiler sarkomlar nadir gorilmekle birlikte
kesin orijinini tespit etmek zordur. Bununla beraber
timorlerin en sik spermatik korddan (%90) kaynak-
landigl distnilmektedir (1). Ayrica testikiiler tunika
katlarindan veya epididimden koken alabilirler. Bu
timorleri 6nemli kilan 6zelligi yetersiz eksizyonun
ardindan yiksek lokal rekiirrens potansiyeline sahip
olmalaridir. Bu vakada 69 yasinda erkek hastada sol
paratestikiler yumusak dokudan kdken alan para-
testikiler miksoid liposarkom olgusunu sunduk.

Olgu Sunumu

69 yasinda erkek hasta, bir ay once fark ettigi sol
skrotumunda agrisiz sislik ve fazla testis stiphesi ile
poliklinigimize basvurdu. Fizik muayenede sol testis-
ten bagimsiz, testisin superiorunda sert yapida diiz-
giin sinirh yaklasik 5 cm’lik bir kitle palpe edildi. in-
guinal bolgede lenfadenopati palpe edilmedi. Yapi-
lan skrotal doppler ultrasonografide sol spermatik
kord distalinde 44x27 mm boyutunda heterojen hi-
perekoik kitlesel lezyon izlendi. Bu kitle lezyonu ice-
risinde 2 cm gapli heterojen hipoekoik olusum rapor
edildi. Hastanin hikayesinde herhangi bir travma ya
da gegcirilmis atesli hastalik yoktu. Biitin kan deger-
leri ve testis timor markerlari normaldi. Hastanin
preoperatif ¢ekilen tim abdomen ve toraks gorin-
tilemelerinde, metastaz veya lenfadenopati izlen-
medi. Hastaya malignite sliphesi sebebiyle sol ingui-
nal eksplorasyon yapilarak kitle normal testis dokusu
ile birlikte komplet ¢ikarildi (Resim 1).

Resim 1. Skrotal ekspolorasyon sirasinda gozlenen ekstra
testis gorliniimli olusum

Spesmenin patolojik incelemesinde, testikiler
ekstra olusumun Malign Mezenkimal Neoplazisi ol-
dugu ve histopatolojik bulgularin "Miksofibrosar-
kom benzeri patern yapilari iceren liposarkom" ile
uyumlu oldugu rapor edildi (Resim 2). Hastanin me-
dikal onkoloji ile birlikte yapilan takiplerinde cerrahi-
den sonraki ¢ ve alti aylik kontrollerinde tiimor
niksu veya metastaz bulgusu izlenmedi.

Ekstraskrotal Mikst Fibrosarkom

Resim 2. Kitlenin makroskopik i¢ yapisi.

Tartisma

Miksoid liposarkomlar, skrotal boslugun cok nadir
gorilen bir timoridir. Bu anatomik boélgede lipo-
sarkomlarin yaklasik %3,3'Un{ temsil eder (1). Ge-
nellikle orta yas veya daha ileri yaslardaki erkek has-
talarda gorilmektedir. Paratestikiler liposarkomla-
rin ¢ogu primerdir ancak bir kismi femoral bolge
veya testisleri cevreleyen yag dokusu gibi diger bol-
gelerdeki liposarkomlarin metastazi olabilir. Ele ge-
len bir skrotal veya inguinal kitle, hidrosel, germ hiic-
reli timorler, epididimal timorler, skrotal lipoma,
epididimit, orsit, epidermoid kist ve metastaz gibi
benign veya malign hastaliklarla karistirilan en yay-
gin bulgulardir (2). Genellikle ameliyat sonrasi histo-
patolojik olarak tani konulmaktadir. Lokal niiks yap-
malari ara malign davranisindan kaynaklanir. Cok
nadir de olsa uzak organlara metastaz yapabilirler.
Miksoid liposarkomlar icin genel sagkalimi etkileyen
cesitli prognostik faktorler bildirilmistir. Bunlar yu-
varlak hticre bileseninin yiizdesi, MIB-1 LI (MIB-1 la-
belling index), nekroz, mitoz ve timor derecesidir
(3).

Paratestikiiler miksoid liposarkom icin altin standart
bir tedavi yontemi bulunmamaktadir. Buna ragmen
cevre yumusak dokularin genis lokal eksizyonu ve
spermatik kordun yiiksek ligasyonu ile radikal orsi-
ektomi, bu hastaligin tedavisinde en iyi sonuglari ve-
ren cerrahi tedavi yontemidir (4). Bu sekilde inkomp-
let rezeksiyon ile iliskili meydana gelebilecek niks
riski minimize edilmis olur. Genel kabul géren orsi-
ektomi yontemi inguinal insizyondur. Bununla bir-
likte bu hastalarda rutin olarak metastaz disinda ret-
roperitoneal lenf nodu diseksiyonu 6nerilmemekte-
dir (5). Kemoterapi tedavisine kismen direngli olma-
lari sebebiyle, miksoid liposarkomda rutin adjuvan
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sistemik tedavi endikasyonu yoktur. TUmor rekiir-
rensinin yeterli tedavisi, daha dnce yapilmadig tak-
dirde, sikhkla radikal orsiektomi ile genis inguinal
lenf nodu rezeksiyonunu icerir. Ancak tam timor ek-
sizyonu yapilamiyorsa, adjuvan radyoterapi lokal re-
kiirrens oranini belirgin olarak azaltabilir (6). Blylk
organlarin veya kan damarlarinin invazyonuna se-
konder cerrahi rezeksiyonun mimkiin olmadigi du-
rumlarda tek tedavi olarak radyoterapi onerilir (6).
Miksoid liposarkom, tiim alt tiplerin en radyosensiti-
fidir (7).

Sonug olarak, miksoid liposarkom igin ameliyat 6n-
cesi tani konulmasinda zorluklar yasanabilmektedir.
Onceden tani konulmus veya yiiksek siiphe uyandir-
mis ise genis lokal eksizyon ve yiiksek ligasyon ile ra-
dikal orsiektomi en iyi tedavi yontemidir. Lokal niiks
ve uzak metastaz riski nedeniyle miksoid liposarkom
hastalarinda uzun dénemli onkolojik takibi énerilir.
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Bilateral Temporal Kemik Fraktiiriine Bagh Sensorinéral isitme Kaybiu:

Olgu Sunumu
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Temporal kemik fraktlri nedeniyle basvuran hastalarda timpanikmembranperforasyonu,
orta kulak hasari, sensorinoral isitme kaybi ve kemikgik kopukluklari gibi cok cesitli otolojik
problemler gorilebilir. Temporal kemik fraktliri olusan hastalarda dikkatli bir
odyovestibiler degerlendirme yapilmasi gereklidir. Bu ¢alismada bilateraltemporal kemik
fraktliri nedeniyle timpanikmembran saglam ve ileri derecede bilatralsensorindral isitme
kaybi olan bir olguyu sunduk. Hastaya medikal tedavi uygulandiktan sonra diizelme
olmamasi Uzerine koklearimplantgerrahisi uygulandi. Bilateraltemporal kemik fraktlri
sonucu bilateral ileri derecede sensorinoral isitme kaybi nadir gorilir. Bu hastalar uygun
medikal tedaviden sonra diizelme olmazsa koklearimplant uygulanabilir.

Anahtar kelimeler: Temporal kemik fraktiirii, Koklear implant, isitme Kaybi

Abstract

Various autological problems such as tympanic membrane detection, middle ear damage,
sensorineural hearing loss and ossicular ruptures can be seen in patients who apply for
temporal bone fracture. A careful audiovestibular evaluation is required in patients with
temporal bone fractures. In this study, we presented a case with tympanic membrane
intact and severe bilatral sensorineural hearing loss due to bilateral temporal bone
fracture. After the medical treatment, the patient was treated with cochlear implant
surgery. Bilateral advanced sensorineural hearing loss is rare as a result of bilateral
temporal bone fracture. If these patients do not improve after appropriate medical
treatment, a cochlearimplant can be applied.

Keywords: Temporal bone fracture, cochlear implant, Hearing Loss
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lynen ve ark.

Giris

Temporal kemik kiriklari siklikla odyovestibiler islev
kaybina neden olur. Ozellikle otik kapsili iceren
transvers kiriklarda bu risk daha fazladir. Koklea-
rimplantasyon, temporal kemik travmasinin neden
oldugu derin sensorinéral isitme kaybinda etkili bir
aural rehabilitasyondur. Ameliyat i¢in karar vermek
ve implante edilecek tarafi belirlemek icin preopera-
tiftemporal kemik bilgisayarli tomografi, manyetik
rezonans gorintileme ve promontoryumstimdlas-
yon testi gereklidir. Anatomik dizensizlik nedeniyle
cerrahi zor ve komplike olabilir. Ayrica, koklea igin-
deki fibroz ve kismi ossifikasyon beklenmelidir (1).
Otik kapsuli iceren temporal kemik kirigi isitsel ve
vestibiler fonksiyonlarin tamamen kaybolmasina
yol agabilirken, kingi olmayan hastalar koklear sar-
sintl nedeniyle derin duyusal isitme kaybi yasayabi-
lir. Koklearimplantasyon, koklear travmaya bagli, an-
cak hala saglam bir isitme siniri olan, derin sensori-
noéral isitme kaybinda endikedir (2).

Olgu Sunumu
Kirkbir yasinda erkek hasta yaklasik alti hafta 6nce
disme sonucu iki tarafli temporal kemik kirigi ve int-
rakranial kanama varligl sonucu beyin cerrahi tara-
findan tedavi edildikten sonra bilateral isitme kaybi
sikayeti ile kulak burun bogaz klinigimize basvurdu.
Yapilan fizik muayene her iki kulak zari dogal olarak
tespit edildi. Yapilan saf ses odyodabilateral 100
dBsensorindral isitme kaybi mevcuttu. Her iki ku-
lakta tip A timpanogram ve bilateral akustik refleks
yoklugu elde edildi. Yapilan ABR’debilateral 100
dB’de V. dalga edilemedi. Ayrica hastaya bilateral ya-
pilan promontoryumstimilayon testinde sol kulakta
daha belirgin olmak Gzere her iki kulakta 8. kranial
sinir saglam olarak rapor edildi.

Sekil 1. Bilateral temporal kemik fraktiirl olan olgunun BT
gorintisi

Bilateral Temporal Kemik Fraktirine Bagli Sensérinéral isitme Kaybi

Sekil 2. Sol kulaga koklear implanT takilan hastanin odyo-
metrik degerleri.

Cekilen bilgisayarh tempotal kemik tomografisinde
her otik kapsllu iceren tranversfraktlir mevcuttu
(Sekil 1). Ayrica hastaya temporal MRI cekildi. Tem-
poral MRl sonucunda her iki 8. kranial sinir salim ola-
rak rapor edildi.

Bu bulgular sonucunda hastanin sol kulagina koklea-
rimplant yapildi. Koklearimplant sonrasi sol kulakta
saf ses ortalamasi 45 dB seviyesine kadar ¢ikmistir
(Sekil 2).

Tartisma

Temporal kemik kiriklarinda odyovestibiiler sistem
sikhkla etkilenir. Otik kapsili iceren kiriklarda corti
organi etkilenerek sensoérindral isitme kaybi olusur.
BT ile tespit edilemeyen kiriklar genellikle mikro ki-
riklar ve koklear sarsinti sonucu isitme kaybi olusur.
Bilateraltemporal kemik kirigi sonucu iki tarafli derin
isitme kaybi olusmasi durumunda hastada 8. kranial
sinir ve beyin dokusu saglam ise koklearimplant uy-
gulanabilir (3).

Temporal kemik kirigi sonucu sagh hiicreler, destek
ve ganglion hicreler zarar gorebilir. Travmadan
sonra mimkin oldugu kadar en erken zamanda imp-
lantasyon yapilmahdir. Boylelikle spiral ganglion ha-
sari en az olacak ve erken dénemde dogal isitme tek-
rar saglanacaktir. Labirentteki ossifikasyon ve enfek-
siyon elektrotun kolaylikla yerlesmesini engeller.
Bundan dolayi koklearosteogenezis olusmadan en
kisa slirede implantasyon yapilmasi uygundur (4).
Temporal kemik kiriklarinda retrokoklear patolojiler
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(isitsel sinir ve beyin dokusu) olabilir. Ayrica bu kirik-
lar internal akustik kanali iceriyorsa bu hastalara be-
yin sapi implanti yapmak daha uygun olacaktir. Pro-
montoryomstimuilayon testi ile sekizinci sinir varlig
kesinlestirilir. Ayrica temporal kemik fraktiirti olusan
vakalarda koklearimplantasyona bagl olusabilecek
komplikasyonlarda bir farkhlk tespit edilmemistir

(5).
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