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Ozgiin Makaleler / Research Articles

@ Havayolu Hiperreaktivitesi Olan ve Olmayan Hastalarin Balgam Orneklerinde Eozinofil Yiizdesi ve Charcot-Leyden
Kristal Varliginin Degerlendirilmesi

@ The Contribution of 3 Tesla MRI to the Preoperative Assessment of Breast Cancer
® Intermittent Prophylactic Rectal Diazepam Treatment in Children with Febrile Seizure

® Access of Children with Cerebral Palsy to Rehabilitation and Special Education Services During the COVID-19
Pandemic

@ The Assessment of Vascular Calcification, Arterial Stiffness, and Nutritional Status in Patients on Hemodialysis,
A 5-Year Follow-up Study

@ Investigation of Cytotoxic Effects due to Antibiotic Containing Teicoplanin Active Ingredient on Human Pancreatic
Cells by MTT Test

@ Zonulin is not Useful for the Diagnosis of Intestinal Permeability in Cirrhotic
@ Bobrek Nakli Alicilarinda Kardiyolojik Degerlendirmede Miyokard Performans indeksinin Yeri

® Kolorektal Kanser Cerrahisi Gegiren Anemik Hastalarda Preoperatif intravenz Demir Tedavisinin Taburculuk Sonrasi
Anemi insidansina Etkisi

e Comparison of Wideband Tympanometry Measurements with Conventional Tympanogram Measurements in Normal
Hearing Adults

@ Kompleks Chiari Olgularinda Cerrahi Sorunlar ve Olasi Basarisizlik Nedenleri

® Angle and Distance Analysis on Percutaneous Trigeminal Radiofrequency Rhizotomy for Trigeminal Neuralgia

Olgu Sunumlari / Case Reports
e Papilodemsiz, izole Komplet Okiilomotor Sinir Paralizisi ile Ortaya Cikan Psodotiimr Serebri Sendromu
@ Elsberg Syndrome: One of the Causes of Cauda Equina Syndrome - A Case Series and Review of the Literature
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AMAC VE KAPSAM

Ankara Universitesi Tip Fakiiltesi Mecmuasi, Ankara Universitesi Tip Fakiiltesi'nin
resmi yayinidir. Bagimsiz, ¢ift-kor hakemli ve acik erisimli bir dergidir. Yilda 4 sayi
olmak lizere Mart, Haziran, Eyliil, Aralik aylarinda yaymnlanir. Mecmua; Temel,
Dahili ve Cerrahi alanlarda arastirma makaleleri, davetli derleme ve olgu sunumlari
yayinlar.

Derginin hedefi, glincel konular tizerine yiiksek kaliteli ve degeri olan yazilari tim
arastirmacilar, doktorlar, uzmanlar ve dgrenciler icin yayinlamaktir.

Ankara Universitesi Tip Fakiiltesi Mecmuasi, makale basvuru, islem veya
yayinlama iicreti uygulamamaktadir.

Derginin editoryal ve yayin strecleri ile etik kurallari the International Committee
of Medical Journal Editors (ICMJE), World Association of Medical Editors (WAME),
Council of Science Editors (CSE), Committee on Publication Ethics (COPE),
European Association of Science Editors (EASE), ve National Information Standards
Organization (NISO) gibi uluslararasi kuruluslarin kurallaria uygun olarak
sekillenmektedir. Dergimiz, seffaf olma ilkeleri ve "akademik yayincilikta en iyi
uygulamalar ilkeleri” ile uyum icindedir.

Ankara Universitesi Tip Fakiltesi Mecmuasi, Tiibitak/Ulakbim, Ebsco, Gale,
ProQuest, CABI, Idealonline, J-GATE, Hinari, GOALI, ARDI, OARE, AGORA, Tiirk
Medline ve Tiirkiye Atif Dizini tarafindan indekslenir.

Dergi Adi (ingilizce): Journal of Ankara University Faculty of Medicine
Dergi Adi (Tiirk¢e): Ankara Universitesi Tip Fakiiltesi Mecmuasi
Resmi Kisaltma: J Ankara Univ Fac Med

E-ISSN: 1307-5608

Acik Erisim Politikas

Bu dergi, arastirmalari kamuya icretsiz olarak sunmanin daha biiylik bir kiiresel
bilgi alisverisini destekledigi ilkesine dayanarak icerigine aninda acik erisim saglar.

Yazarlar ve telif hakki sahipleri, Ankara Universitesi Tip Fakiiltesi Mecmuasi'nda
yaymnlanan makaleler icin tlim kullanicilara Gceretsiz olarak erisim saglar. Makaleler
kaynak gosterilmek sartiyla kullanima agiktir.

Acik Erisim Politikasi, Budapeste Agik Erisim Girisimi'nin (BOAI) kurallarina
dayanmaktadir. "Acik erisim” ile, onun dcretsiz erisilebilirligini kastedilmektedir.
Herhangi bir kullanicinin bu makalelerin tam metinlerini okumasina, indirmesine,
kopyalamasina, dagitmasina, yazdirmasina, aramasina veya baglanti vermesine,
indeksleme icin taramasina, yazilima veri olarak iletmesine veya baska herhangi bir
yasal amac icin internetin kendisine erisim elde etmekten ayrilamaz olanlar disinda
finansal, yasal veya teknik engeller olmadan kullanmasina izin verir. Cogaltma ve
dagitim lizerindeki tek kisitlama ve bu alandaki telif hakkinin tek roli, yazarlara

calismalarinin bitlinliigl Gizerinde kontrol ve uygun sekilde taninma ve alintilanma
hakki vermek olmalidir.

Gonderim, degerlendirme ve yayin siirecinde yazarlardan herhangi bir iicret
talep edilmez.

Creative Commons

Creative Commons lisansi, telif hakkiyla korunan calismalarin veya calismalarin
licretsiz dagitimini saglayan bir kamu telif hakki lisansidir. Yazarlar, calismalarini
kullanma, paylasma veya degistirme hakkini {iciincii sahislara devretmek icin CC
lisansini kullanir. Bu dergi, Creative Commons Attribution-NonCommercial 4.0
International (CC BY-NC-ND 4.0) altinda lisanslanmistir ve bu, di¢lincii taraflarin
bu bilgileri orijinal calismaya uygun sekilde referans vererek paylasmasina ve
uyarlamasina ticari olmayan amaclar icin izin verir.

Reklam Politikasi

Potansiyel reklam verenler, Yazi isleri ile iletisime gecmelidir. Reklam gdrselleri
sadece Genel Yayin Yonetmeni'nin onayi ile yaymnlanir.

Materyal Sorumluluk Reddi

Dergide yayinlanan makalelerde yer alan ifadeler veya gorisler editorlerin, yayin
kurulunun ve/veya yayincinin gérislerini yansitmaz. Editorler, yayin kurulu ve
yayincl bu tiir materyaller icin herhangi bir sorumluluk veya ytikiimlilik kabul
etmez. Dergide yayinlanan tiim goriisler, makalelerin yazarlarina aittir.

Yazisma Adresi
Editorial Office:

Prof. Dr. K.Osman MEMIKOGLU

Adres: Ankara Universitesi Tip Fakiiltesi Yayin Komisyonu Baskanligi, 06100
Sihhiye, Ankara/Tiirkiye

Phone: +90 312 595 82 07
Fax: +90 312 310 63 70

E-mail: tipdergi@medicine.ankara.edu.tr

Yayinevi Yazisma Adresi

Galenos Yayinevi Tic. Ltd. $ti.

Adres: Molla Giirani Mah. Kacamak Sk. No: 21, 34093 Fmdlkzade—istanbuI/TUrkiye
Tel.: +90 (530) 177 30 97 / +90 (539) 307 32 03

E-posta: info@galenos.com.tr

AV



FAKULTESI
o ANKARA 0
ﬁ\,‘

AIMS AND SCOPE

Journal of Ankara University Faculty of Medicine is the official journal of Ankara
University. The journal is an independent, double-blind peer-reviewed, open access
publication and is published four times a year (March, June, September, December).
The journal publishes original articles, invited reviews and case reports in Basic,
Medical and Surgical Sciences.

The aim of the journal is to publish articles at the highest scientific and clinical
value on current topics in medicine for all researchers, physicians, specialists and
students.

Journal of Ankara University Faculty of Medicine does not charge any fees for
submission, processing or publication of articles.

The editorial and publication process of the Journal of Ankara University Faculty
of Medicine are shaped in accordance with the guidelines of the International
Committee of Medical Journal Editors (ICMJE), World Association of Medical
Editors (WAME), Council of Science Editors (CSE), Committee on Publication Ethics
(COPE), European Association of Science Editors (EASE), and National Information
Standards Organization (NISO). The journal is in conformity with the Principles of
Transparency and Best Practice in Scholarly Publishing.

Journal of Ankara University Faculty of Medicine is indexed in Tiibitak/Ulakbim TR
Dizin, Ebsco, Gale, ProQuest, CABI, Idealonline, J-GATE, Hinari, GOALI, ARDI,
OARE, AGORA, Tiirk Medline and Tiirkiye Atif Dizini.

English Title: Journal of Ankara University Faculty of Medicine
Turkish title: Ankara Universitesi Tip Fakiiltesi Mecmuasi
Official abbreviation: J Ankara Univ Fac Med

E-ISSN: 1307-5608

Open Access Policy

This journal provides immediate open access to its content on the principle that
making research freely available to the public supports a greater global exchange
of knowledge.

Author (s) and copyright owner (s) grant access to all users for the articles published
in the Journal of Ankara University Faculty of Medicine as free of charge. Articles
may be used provided that they are cited.

Open Access Policy is based on rules of Budapest Open Access Initiative (BOAI). By
"open access" to [peer-reviewed research literature], we mean its free availability
on the public internet, permitting any users to read, download, copy, distribute,
print, search, or link to the full texts of these articles, crawl them for indexing,
pass them as data to software, or use them for any other lawful purpose, without
financial, legal, or technical barriers other than those inseparable from gaining
access to the internet itself. The only constraint on reproduction and distribution,
and the only role for copyright in this domain, should be to give authors control
over the integrity of their work and the right to be properly acknowledged and
cited.

Journal of Ankara University Faculty of Medicine does not demand any
subscription fee, publication fee or similar payment for access to electronic
resources.
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Creative Commons

A Creative Commons license is a public copyright license that provides free
distribution of copyrighted works or studies. Authors use the CC license to transfer
the right to use, share or modify their work to third parties. This journal is licensed
under a Creative Commons Attribution-NonCommercial 4.0 International (CC BY-
NC-ND 4.0) which permits third parties to share and adapt the content for non-
commerical purposes by giving the apropriate credit to the original work.

Open access is an approach that supports interdisciplinary development and
encourages collaboration between different disciplines. Therefore, Journal of
Ankara University Faculty of Medicine contributes to the scientific publishing
literature by providing more access to its articles and a more transparent review
process.

Advertisement Policy

Potential advertisers should contact the Editorial Office. Advertisement images are
published only upon the Editor-in-Chief's approval.

Material Disclaimer

Statements or opinions stated in articles published in the journal do not reflect the
views of the editors, editorial board and/or publisher; The editors, editorial board
and publisher do not accept any responsibility or liability for such materials. All
opinions published in the journal belong to the authors.

Contact
Editorial Office:

Prof. Dr. K.Osman MEMIKOGLU

Address: Ankara Universitesi Tip Fakiiltesi, Yayin Komisyonu Baskanligi, 06100
Sihhiye, Ankara/Ttrkiye

Phone: +90 312 595 82 07
Fax: +90 312 310 63 70

E-mail: tipdergi@medicine.ankara.edu.tr

Publisher Info

Galenos Publishing House

Address: Molla Giirani Mahallesi Kacamak Sokak No: 21 34093 Findikzade -
Istanbul/Tiirkiye

Phone: +90 (530) 177 30 97 / +90 (539) 307 32 03
E-mail: info@galenos.com.tr
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YAZARLARA BILGiI

Ankara Universitesi Tip Fakiiltesi Mecmuasi, Ankara Universitesi Tip Fakiiltesi
tarafindan (¢ ayda bir (Mart, Haziran, Eyliil, Aralik) yayinlanir. Temel, Dahili, ve
Cerrahi Tip Bilimleri konusunda arastirma, davetli derleme ve olgu sunumlar
yayinlamayi amaclar.

Ankara Universitesi Tip Fakiiltesi Mecmuasi bagimsiz, ényargisiz ve cift-kor
hakemlik ilkeleri cercevesinde yayin yapan siireli bir yayin organidir. Makale bas
editore ulasinca bilimsel kalitesi degerlendirilir ve 6n degerlendirmeyi gecen yazilar
yardimei editdre gonderilir. Bolim editorli makaleyi 2 hakeme gdonderir. Hakemler
21 giin icinde kararlarini belirtmelidirler. Yardimei editor hakem kararlarina kendi
degerlendirme ve onerisini ekleyerek bas editére gonderir ve son karari bas editor
verir. Hakemlerin kararlari catisiyorsa dergi editorli yeni hakem atayabilir.

Derginin editoryal ve yayin siirecleri ile etik kurallari the International Committee
of Medical Journal Editors (ICMJE), World Association of Medical Editors (WAME),
Council of Science Editors (CSE), Committee on Publication Ethics (COPE),
European Association of Science Editors (EASE), ve National Information Standards
Organization (NISO) gibi uluslararasi kuruluslarin kurallarina uygun olarak
sekillenmektedir. Dergimiz, seffaf olma ilkeleri ve "akademik yaymncilikta en iyi
uygulamalar ilkeleri” ile uyum icindedir.

Dergiye yayinlanmak amaciyla gonderilen ve etik kurul onayi alinmasi zorunlulugu
olan deneysel, klinik ve ila¢ arastirmalari icin uluslararasi anlagsmalara ve
Helsinki Bildirisine uygun etik kurul onay raporu gereklidir. Etik kurul onayr ve
"bilgilendirilmis gonillli onam formu" alindi§i arastirmanin "Hasta ve Yontem"
bélimiinde belirtilmelidir. Deneysel hayvan calismalarinda ise yazarlar Guide for the
Care and Use of Laboratory Animals dogrultusunda hayvan haklarini koruduklarini
belirtmeli ve kurumlarindan etik kurul onay raporu almahdir.

Makale tiirlerinin gdnderimi, arastirma raporlama kilavuzlarina uygun olarak
tasarlanmalidir:

insan arastirmalan: Helsinki Declaration as revised in 2013

Sistematik incelemeler ve meta-analizler: PRISMA guidelines

Vaka raporlari: Cthe CARE case report guidelines

Klinik denemeler: CONSORT

Hayvan calismalari: ARRIVE ve Guide for the Care and Use of Laboratory Animals

Arastirmalara yapilan her tiirlii yardim ve diger desteklerin alindigi kisi ve kuruluslar
beyan edilmeli ve ¢ikar catismasiyla ilgili durumlari aciklamak amaciyla Cikar
Catismalari Bildirim Formu doldurulmalidir.

Yayin, direkt ya da indirekt ticari baglanti iceriyorsa veya calismaya materyal destegi
veren bir kurulus varsa, yazarlar kullanilan ticari triin, ilag, firma vs. ile ticari hicbir
iliskisinin olmadigini ya da var ise nasil bir iliskisinin oldugunu (konsiiltan, diger
anlasmalar), edit6re sunum sayfasinda belirtmek zorundadir.

incelemeye sunulan arastirmada olasi bir bilimsel hata, etik ihlal siiphesi veya
iddiasiyla karsilasilirsa, bu dergi verilen yaziyi destek kuruluslarin veya diger
yetkililerin sorusturmasina sunma hakkini sakl tutar. Bu dergi sorunun diizgiin
bicimde takip edilmesi sorumlulugunu kabul eder ancak gercek sorusturmayi veya
hatalar hakkinda karar verme yetkisini tistlenmez.

Genel Kurallar

Yazilar sadece ¢evrim-ici olarak kabul edilmektedir. Yazarlarin makale gonderebilmesi
icin Journal Agent web sayfasina kayit olup, sifre almalar gerekmektedir.

Turkce yazilarda Tiirk Dil Kurumu'nun Tiirkce Sozlugli ve Yazim Kilavuzu temel
alinmalidir.

Sayfa diizeni: Makaleler, A4 sayfasininin iki yaninda 2.5 cm bosluk birakacak
sekilde, Arial yazi stilinde, 12 font buyikligiinde, 1.5 satir araligiyla, Microsoft
Word programinda yazilmahdir.

Kisaltmalar: Kelimenin ilk gectigi yerde parantez icinde ve tlim metin boyunca
kullanilir. Uluslararasi  kullanilan kisaltmalar icin  "Bilimsel Yazim Kurallar”
kaynagina basvurulabilir.

Editore sunum sayfasi: Gonderilen makalenin kategorisi, daha 6nce baska bir
dergiye gonderilmemis oldugu, var ise calismayr maddi olarak destekleyen kisi
ve kuruluslar ve bu kuruluslarin yazarlarla iliskileri, makale ingilizce ise; ingilizce
yoniinden kontrolliniin ve arastirma makalesi ise biyoistatistiksel kontrolliniin
yapildigr belirtilmelidir.

Yazi Cesitleri
Sisteme ylklenen tiim makaleler asagidaki kurallara uygun olmalidir:

Baslik sayfasi: Makalenin basligi, kisa baslik, yazar isimleri ve yazar bilgilerini
kapsayan sayfadir. Sirastyla su tanimlar yapilmalidir:

1. Makalenin baghgi (Tiirkge ve ingilizce) miimkiin oldugunca kisa ve
aciklayici olmali, kisaltma icermemeli ve 12 kelimeyi asmamalidir.

2. Kisa baslik (Tiirkce ve ingilizce) en fazla 60 karakterden olusmalidir.

3.Yazar isimleri (yazarlarin isimleri tam olarak kisaltiimadan yazilmahdir,
yazarin akademik gdrevi yazilmamalidir) ve bagli bulundugu kurumlar.

4. iletisim kurulacak yazarin ismi, adresi, telefon ve faks numarasi ile e-posta
bilgileri.

5.Bilimsel toplantilarda sunulan ve 0Ozeti kongre kitabinda yer almis
eserlerin toplanti yeri ve tarihi.

(Ozet: Makalenin 6zeti Tiirkce ve ingilizce yazilmalidir. Ozet 250 kelimeyi asmamalidir.
Kaynaklara atif yapilmamalidir. Mimkiin oldugunca kisaltmalar kullanilmamalidir;
kullanildigr halde ana metinden bagimsiz olarak ele alinmalidir.

Arastirma makalelerinde, 6zet asagidaki basliklardan olusmalidir:
Amac: Calismanin amaci acikca belirtilmelidir.

Gerec ve Yontem: Calisma tanimlanmali, standart kriterleri, randomize olup olmadigi,
retrospektif veya prospektif oldugu ve varsa istatistiksel yontem belirtilmelidir.

Bulgular: Calismanin detayli sonucu verilmeli, istatistik anlamlilik derecesi
belirtilmelidir.

Sonug: Cahismanin sonuglarini yansitmal, klinik uygulanabilirligi tanimlamali,
olumlu ve olumsuz yonleri gosterilmelidir.

Anahtar Kelimeler: En az 3, en ¢ok 5 anahtar kelime 6zetin sonunda yer almalidir.
ingilizce anahtar kelimeler "Medical Subject Headings'e (MESH)" uygun olarak
verilmelidir. Tiirkce anahtar kelimeler ise MESH terimlerinin aynen cevirisi olmalidir.

Ozgiin Arastirmalar

Klinik arastirma, klinik gdzlem, yeni teknikler, deneysel ve laboratuvar calismalarini
kapsar. Ozgiin arastirmalar; baslik, 6z, yazinin ana konusu ile ilgili anahtar kelimeler,
giris, hasta/gerec ve yontem, bulgular, tartisma, kaynaklar, tablolar/sekiller ve
tesekkiir béliimlerini icermelidir. Bagslik, 6z ve anahtar kelimeler hem Tiirkce hem
ingilizce yazilmalidir. Yazi yukaridaki kurallara uygun olarak diizenlenmeli ve 3000
kelimeyi asmamahdir.

Giris: Konu hakkinda kisa ve 6z bilgi verilmeli, calismanin amaci belirtilmeli, bunlar
literatiir bilgisi ile desteklenmelidir.
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YAZARLARA BILGiI

Gerec ve Yontem: Calisma plani verilmeli, randomize olup olmadig, retrospektif
veya prospektif oldugu, denek sayisi, 6zellikleri, calismaya dahil edilme ve dislanma
kriterleri, kullanilan istatistiksel yontem belirtilmelidir.

Bulgular: Elde edilen sonuclar belirtilmeli, tablolar ve sekiller numara sirasiyla
verilmeli, sonuclar uygulanan istatistiki analiz yontemine gore degerlendirilmelidir.

Tartisma: Elde edilen degerler olumlu ve olumsuz yonleriyle tartisilmal, literatiir ile
karsilastirilmali, calismadan elde edilen sonug¢ vurgulanmalidir.

Tesekkiir: Her tirlti cikar catismasi, finansal destek, bagis ve diger editdryal
(istatistik analiz, ingilizce/Tiirkce degerlendirme) ve/veya teknik yardim var ise
metnin sonunda sunulmalidir.

Kaynaklar: Kaynak sayisi 401 asmamalidir. Kaynaklarin gercekliginden yazarlar
sorumludur. Kaynaklarin yazim kurallari hakkinda gerekli bilgi “Kaynaklar"
béliimiinde bulunmaktadir.

Olgu Sunumlar

Nadir goriilen, tani ve tedavide farkhhk gosteren, mevcut bilgilerimize yenilerini
ekleyip, katki saglayan olgulari icermelidir. Tiirkce ve ingilizce baslk, 250 kelimeyi
asmayan, yapilandirilmamis 6z ve anahtar kelimeler ilk sayfada yer almalidir. Ana
metin 1500 kelimeyi asmamal ve giris, olgu sunumu, tartisma ve 20'yi asmayan
kaynaklardan olusmalidir.

Derleme

Dergi sadece davetli derleme yayinlar. Bir bilgi ya da konunun klinikte kullaniimasi
icin vardigi son diizeyi anlatan, tartisan, degerlendiren ve gelecekte yapilacak
olan calismalara yon veren bir formatta hazirlanmalidir ve giincel bir konuyu,
bagimsiz, hicbir farkh goriisii 6ne cikarmadan derinlemesine incelemelidir. Yazinin
ilk sayfasinda Tiirkge ve Ingilizce baslk, yapilandinimamis 6z, anahtar kelimeler
bulunmalidir. Konuda gecen her alintinin kaynagr mutlak gosterilmeli ve 100U
ge¢cmemelidir. Ana metin 5000 kelimeyi asmamaldir.

Kaynaklar

Yazarlar kaynaklarin gercekliginden ve metin icindeki dogru kullanimindan
sorumludur. Tlim kaynaklar asagidaki kurallara gore diizenlenmelidir:

Metin icinde: Kullanilan kaynaklar, ilgili climlenin sonunda noktadan 6nce
parantez icinde belirtilmelidir. Eger, kullanilan kaynagin yazar/yazarlari ciimle
basinda belirtiliyorsa, kaynak isimden hemen sonra gelecek sekilde parantez icinde
yazilmahdir. Tirkce kaynak var ise, belirtilmesine 6zen gosterilmelidir.

Kaynaklar ~ bdéliimiinde: Kaynaklar metin icerisinde gecis sirasina gore
numaralandinimalidir. Ucten fazla yazar ismi oldugu durumlarda, i¢ yazardan
sonra Tiirkce yayinlarda "ve ark.", yabanci dildeki yayinlarda “et al." kullaniimalidir.
Dergilerin isimleri Index Medicus'ta kullanilan stillere gére kisaltiimalidir.

Kaynak yazimi igin ornekler

Dergi: Vargiin R, Ozkan-Ulu H. Nérolojik problemli cocuklarda beslenme problemleri
ve tedavisi. J Ankara Univ Fac Med. 2004;4:181-185.

Kitap: Cakmak M. Ortopedik muayene. 2nd ed. Istanbul: Nobel Tip Kitapevleri; 1991.

Editorlii kitap: Kurt N, editor. Yetiskinlerde ve Cocuklarda Ameliyat Oncesi
Degerlendirme. Istanbul: Nobel Tip Kitapevleri; 2002.

Kitap icinden bir béliim: Rowe JS. Liver. In: Skandalakis JE, Gray SW, Rowe JS,
editorler. Anatomical Complications in General Surgery. 1st ed. New York: McGraw-
Hill Book Co.; 1986. s. 103-124.
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Tip Fa

Bilimsel toplantida yapilan sunumlar: Seyhan F. Kalca ekleminde ylzey degistirme
artroplastisinin (Wagner protezi) gec sonuclari. In: Ege R, editor. X. Milli Ttirk
Ortopedi ve Travmatoloji Kongre Kitabi; 17-20 Mayis, 1987; Mersin, Tlrkiye. Ankara:
Emel; 1989. s. 494-6 (Yayinlanmamis toplanti sunumlarinin kaynak gosterilmemesi
gerekir)

Bilgisayar programlari: StatView SE+Graphics [computer program]. Version 1.03.
Berkeley: Abacus Concepts Inc.; 1988.

Sekil ve Tablolar

Tiim gorsel materyaller (resim, grafik ve c¢izilmis sekiller) “Sekil” olarak
adlandirilmalidir. Kullanilan tiim sekillere metnin icinde atif yapiimahdir. Tim
sekillerin altyazilari ayn bir sayfada metne eklenmeliler. Her sekil ayri bir dosya
olarak ve “jpeg" formatinda yuiklenmelidir. Tiim sekiller miimkiin olan en yiiksek
kalitede ve ¢oziiniirliikleri en az 300 dpi olmalidir. Tim sekiller orijinal olmalidir.
Daha &nce baska kaynaklarda yayinlanan sekiller, sahibinin yazili izni ile birlikte
ylklenmelidir. Gerekli izinler makale basvuru isleminden &nce yazarlar tarafindan
alinmalidir. Hastanin kimliginin anlasilabilecegi resimlerde, hastanin ya da kanuni
temsilcisinin imzah onayi gdnderilen yaziya eklenmeli; aksi halde séz konusu kisi
ya da kisilerin isimleri ya da gozleri bantla kapatilmalidir. Mikroskobik resimlerde
biyiitme orani ve kullanilan boyama teknigi belirtilmelidir.

Tablolar yazinin sonuna eklenebilir veya bitiinleyici dosya olarak gonderilebilir. Ana
metne eklenen tablolarin herbiri ayri sayfaya yerlestirmeli ve aciklayici basliklari
tablonun (stiinde bulunmalidir. Tablolar her biri ayri dosya olarak yiiklendiyse,
basliklari ana metinde ayri bir sayfada belirtilmelidir.

Bilgilendirerek Onay Alma ve Etik Kurallar

insanlar Gizerinde yapilan deneysel calismalarin sonuclarini bildiren yazilarda, bu
calismanin yapildigi goniillii ya da hastalara uygulanacak prosediir(lerin) ozelligi
timiiyle anlatildiktan sonra, kendilerinin bilgilendirilip onaylarinin alindigini
gosterir bir climle bulunmalidir. Yazarlar, bu tiir bir calisma s6zkonusu oldugunda,
uluslararasi alanda kabul edilen kilavuzlara ve T.C. Saglik Bakanhg: tarafindan
getirilen ve 29 Ocak 1993 tarih ve 21480 sayili Resmi Gazete'de yayinlanan “ilac
Arastirmalari Hakkinda Yonetmelik” ve daha sonra yayinlanan diger yonetmelik ve
yazilarda belirtilen hiikiimlere uyuldugunu belirtmeli ve kurumdan aldiklari Etik
Komitesi onayini géndermelidir. Ayni sekilde, hayvanlar lizerinde yapilan calismalar
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Havayolu Hiperreaktivitesi Olan ve Olmayan Hastalarin Balgam
Orneklerinde Eozinofil Yiizdesi ve Charcot-Leyden Kristal
Varhginin Degerlendirilmesi

Evaluation of Eosinophil Percentage and Charcot-Leyden Crystal Presence in Sputum
Samples of Patients with and without Airway Hyperreactivity

@ Duygu Ocall, ® Elif Oguzmanl, ® Kutluay Acar2, ® Helin Akyazili2, ® Aysu Arisoy2, ® Begiimhan Nur Ates2, ® Melisa Ethemoglu2,
@ irem Kar3, ® Ebru Evrenl

1Ankara Universitesi Tip Fakiiltesi, Tibbi Mikrobiyoloji Anabilim Dali, Ankara, Tiirkiye
2Ankara Universitesi Tip Fakiiltesi, Ankara, Tiirkiye
3Ankara Universitesi Tip Fakiiltesi, Biyoistatistik Anabilim Dali, Ankara, Tiirkiye

Amag: Calismada astim tanisi olan ve olmayanlardan elde edilen balgamlarin, eozinofil yiizdesi, Charcot-Leyden Kristalleri (CLK) varhigi ve balgam
orneklerinin kiilttr sonuclari acisindan degerlendirilmesi amaglanmistir.

Gerec ve Yontem: Calismada Ankara Universitesi Tip Fakiiltesi Hastanesi Cebeci Merkez Mikrobiyoloji Laboratuvari'na Subat 2021-Haziran 2021
tarihleri arasinda gelen 74 adet balgam kiiltlr 6rnedi degerlendirildi. Gonderilen 6rneklerin mikroskobik degerlendirmeleri Gram ve Giemsa boyal
preperatlar ile yapildi. Gram boyama sonucuna gdre “uygun érnek” olarak kabul edilen balgam drneklerinin kiiltiir sonuclari degerlendirildi. Ureyen
mikroorganizmalar konvansiyonel yontemler ve otomatize sistemler ile tanimlandi. Otomatize sistemler olarak VITEK Il (BioMérieux, Fransa) ve
MALDI-TOF MS (BioMérieux, Fransa) kullanildi. Antimikrobiyal duyarlilik testleri European Committee on Antimicrobial Susceptibility Testing
onerileri dogrultusunda uygulandi ve degerlendirildi.

Bulgular: Toplam 74 balgam 6rnedi degerlendirildi. Astimli hastalarin %40,9'unda balgamda eozinofili saptandi. Astim tanisi almamis (n=52)
hastalarin ortalama eozinofil yiizdesi %0,63 olarak bulunurken, astim hastalarinda (n=22) bu oran %3,04 olarak saptandi. Astim tanisi alanlarin
balgam orneklerinin dérdiinde CLK tespit edildi. Astimi olan hastalarin balgam &rneklerinin 6'sinda (%27,2) astimi olmayan hastalarin 16'sinda
(%30,7) iireyen mikroorganizmalar etken olarak degerlendirildi. Orneklerden en sik izole edilen etken Pseudomonas aeruginosa'dir. Tiim ilaclara
direncli mikroorganizma izole edilmedi.

Sonug: Astim gibi havayolu hiperreaktivitesi olan olgularda klinik taniya yardimci olacak laboratuvar parametreleri olarak hem eozinofil ylizdesi
hem de CLK varhginin birlikte degerlendirilmesinin uygun olacagi distintilmustr.

Anahtar Kelimeler: Astim, Balgam Eozinofil, Charcot-Leyden Kristalleri

Abstract

Objectives: The aim of the study was to evaluate sputum obtained from asthmatic and non-asthmatic patients in terms of eosinophil percentage,
presence of Charcot-Leyden Crystals (CLC) and culture results of sputum samples.

Materials and Methods: In the study, 74 sputum culture samples sent to Ankara University Medical Faculty Hospital Cebeci Central Microbiology
Laboratory between February 2021 and June 2021 were evaluated. Microscopic evaluations of the sputum samples were made with Gram and
Giemsa stained preparations. The culture results of the sputum samples, which were accepted as “appropriate samples” according to the Gram stain
results, were evaluated. Microorganisms were identified by conventional methods and automated systems VITEK Il (bioMérieux, France) and MALDI-
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Abstract

TOF MS (bioMérieux, France) were used as automated systems. Antimicrobial susceptibility tests were applied and evaluated in accordance with the
recommendations of the European Committee on Antimicrobial Susceptibility Testing.

Results: A total of 74 sputum samples were evaluated. Eosinophilia was detected in 40.9% of the sputum of asthmatic patients. While the mean
percentage of eosinophils was found to be 0.63% in patients without a diagnosis of asthma (n=52), this rate was found as 3.04% in patients with
asthma (n=22). CLC was detected in four of the sputum samples of those diagnosed with asthma. Microorganisms isolated from 16 (30.7%) of non-
asthmatic patients in 6 (27.2%) of the sputum samples of patients with asthma were considered as causative agents. Pseudomonas aeruginosa is
the most frequently isolated agent from the sputum samples. None of the panresistant microorganisms were not isolated.

Conclusion: It was thought that it would be appropriate to evaluate both the percentage of eosinophils and the presence of CLC together as
laboratory parameters that will help clinical diagnosis in cases with airway hyperreactivity such as asthma.

Key Words: Asthma, Sputum, Eosinophil, Charcot-Leyden Crystals

Astim genel tanim olarak epizodik geri donustimlii havayolu
daralmasi ile seyreden kronik havayolu enflamasyonu olarak
tanimlanmaktadir. Astim patogenezinde bircok hiicre ve
hiicresel element 6nemli rol oynamaktadir. Eozinofillerin, mast
hicrelerinin ve T lenfositlerin infiltrasyonu ile birlikte havayolu
duvarinda asiri duyarliiga neden olan vyapisal degisiklikler
vardir (1). Eozinofilik enflamasyon hem akut astimda hem de
cocukluk cagr astiminda siktir. Astimin en sik goriilen fenotipi
olan eozinofilik astim tipi havayollarinda eozinofil artisinin
gosterilmesi ile konulmaktadir. Eozinofilik astimin tanisinda,
klinik ile degerlendirilmesinde biyobelirte¢ olarak eozinofiller
kullanilmaktadir (2-4). Balgam Grneginde %3 tizerinde eozinofil
goriilmesi ile eozinofilik astim fenotipi tanisi konulmasinda
yardimci olmaktadir.

Astimh hastalarda epitelyal butlnligiin bozulmasi ile
brons mukozasinda bulunan eozinofiller brons limenine geger.
Bu eozinofiller eozinofil katyonik protein salgilayan aktive
eozinofillerdir ve bunlardan aciga cikan lipofosfolipaz enzimi
in vitro ve in vivo ortamda kristallesir. Bu kristallere Charcot-
Leyden Kristalleri (CLK) adi verilir, uzunlugu 50 pm olan eskenar
dortgen lizofosfolipaz kristalleridir (5). 1853 yilinda Charcot,
astimhlarin havayollarinda hiicre disi bipiramidal kristaller rapor
etmistir. 1872'de de Leyden tarafindan yapilan bir gozlemlendi
(6). CLK'ler, insan eozinofillerinde en bol bulunan proteinlerden
biri olan galektin-10'dan (Gal10) olusur. Son calismalar, Gal10'un
aktive edilmis eozinofillerin sitoplazmasindan salindigini
gostermektedir (7). CLK olusumu hakkinda belirsizlikler olsa
da ylz elliden fazla hastalikta tanimlanmistir (8). Siklikla
astim olmak Uzere, alerjik reaksiyonlar, fungal ve helmintik
enfeksiyonlar, nadiren hematolojik ve neoplastik hastaliklar gibi
eozinofilik bozukluklarda da goriilebilir (5).

Astim  tanmisinda,  prognozunun  degerlendirilmesinde
cesitli laboratuvar parametreleri  kullanilabilir. Havayolu
enflamasyonunun bir belirteci olan balgam eozinofil yiizdesi ve
eozinofilik yanitla iliskilendirilen CLK varligi, astim hastalarinda
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tedaviye yanitin, hastahgin siddetinin  ve
degerlendirilmesinde kullanilabilir (2-5).

prognozun

Alt  solunum  yolu enfeksiyonlarina  yol  acan
mikroorganizmalar cok viriilan olabilecegi gibi saglikli bireylerin
orofarinkslerini kolonize eden ve patojenlikleri son derece
dustik olan mikroorganizmalar da olabilir. Toplumdan edinilmis
enfeksiyonlarda izole edilen bakteriyel etkenler arasinda
Streptococcus pneumoniae, Heamophilus influenzae, Moraxella
catarrhalis, Staphylococcus aureus, Mycoplasma pneumoniae,
Legionella pneumophila, ve aerop gram negatif basiller
sayilabilir. Hastane kokenli enfeksiyonlarda etkenler farklihk
gostermektedir ve Escherichia coli, Klebsiella pneumoniae,
Serratia marcescens, Pseudomonas aeruginosa, Acinetobacter
spp., Enterobacter spp. gibi gram negatif basiller en sik etken
olarak karsimiza cikmaktadir (9-11). Astimin enfeksiyon ile
alevlendigi bilinmekle birlikte, dogrudan etiyolojisi bakteriyel
bir enfeksiyona baglh degildir.

Bu calismada, Subat-Haziran 2021 tarihleri arasinda,
Ankara Universitesi Tip Fakiiltesi Cebeci Merkez Mikrobiyoloji
Laboratuvari’'narutin olarak gelen balgam 6rnekleriincelenmistir.
Astim tanisi olan ve olmayanlarda, balgamda bulunan eozinofil
ylzdesinin saptanmasi, CLK varliginin arastirilmasi ve balgam
orneklerinin kiltur sonuclarinin degerlendirilmesi amaclanmistir.

Gerec ve Yontem

izolatlarin Toplanmasi

Calismada Ankara Universitesi Tip Fakiiltesi Hastanesi Cebeci
Merkez Mikrobiyoloji Laboratuvari'na Subat 2021-Haziran
2021 tarihleri arasinda, balgam kiiltlirli icin gonderilen 74 adet
balgam 6rnegi [astim tanisi olan (n=22), astim olmayan (n=52)
ornek] degerlendirildi. Hasta dosya kayitlari hastane bilgi
sistemi incelenerek, hastalarin astim tanilari arastirildi.

Gram ve Giemsa Boyalar ile Degerlendirimi

Gonderilen Grneklerin es zamanli olarak Gram (PREVI®
Color Gram, bioMérieux, Fransa) ve Giemsa boyali preperatlari
hazirlandi. Gram boyali preperatlar yassi epitel hiicresi,
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polimorfoniikleer I6kosit ve mikroorganizma varligr acisindan
degerlendirildi. Giemsa boyali preparatlarda CLK varligi ve
eozinofil ylizdesi acisindan incelendi.

Balgam kiiltiirti icin gonderilen Grneklerin, kanli agar (Becton
Dickinson, ABD), MacConkey agar (Becton Dickinson, ABD) ve
cikolata agara ekimi yapildi, cikolata agar 24 saat 37 °C'de CO,'li
ortamda, diger besiyerleri 24-48 saat 37 °C'de normal atmosfer
kosullarinda inkiibe edildi.

Bakterilerin Tanimlanmasi

Gram boyama sonucuna gbre “uygun ornek” olarak
kabul edilen balgam &rneklerinde Ureyen mikroorganizmalar
konvansiyonel yontemler ve otomatize sistemler ile tanimlandi.
Otomatize sistemler olarak VITEK Il (bioMérieux, Fransa) ve
MALDI-TOF MS (bioMérieux, France) kullanildi.

Antimikrobiyal Duyarlilik Testlerinin Yapiimasi

izolatlarin  antimikrobiyal ~duyarlilik testlerinin  (ADT)
uygulanmasi ve degerlendirilmesi European Committee on
Antimicrobial Susceptibility Testing oOnerileri dogrultusunda
yapiimistir. ADT uygulanmasinda Kirby-Bauer disk diflizyon
testi kullaniimistir. Kolistin duyarlihidgi sivi mikrodillisyon testi
ile belirlenmistir (12). Kalite kontrol suslari olarak E. coli ATCC
25922 ve S. aureus ATCC 25923 kullaniimistir.

istatistiksel Analiz

Tanimlayicr  istatistikler;  kategorik  degiskenler icin
frekans (%), stirekli degiskenler icin ortalama + standart
sapma ve ortanca (minimum-maksimum) olarak verildi.
Eozinofil ylizdesi ile astim olan ve olmayan grup arasinda
istatistiksel olarak anlaml bir farkhlik olup olmadigina
bakilirken normal dagilim varsayimi saglanmadigindan Mann-

Whitney U testi kullanildi. istatistiksel anlamlilik diizeyi p<0,05

olarak kabul edilmistir. Verilerin degerlendirilmesi SPSS 11.5 for
Windows programi kullanilarak yapildi.

Calisma icin Ankara Universitesi Tip Fakiiltesi Klinik
Arastirmalar ve Etik Kurulu'ndan onay alinmistir (karar no: i02-
59-23, tarih: 09.02.2023).

Bulgular

Toplam 74 balgam 0ornegi degerlendirildi. Balgam
orneklerinin tamaminda ortalama eozinofil ylizdesi %1,34
olarak belirlendi. Astim tanisi almamis (n=52) hastalarin
ortalama eozinofil yiizdesi 90,63 olarak bulunurken, bu
hastalarin 25'inin  (%35,1) balgam 6rneginde hi¢ eozinofil
goriilmedi. Astim hastalarinin (n=22) balgam Grneklerinde
ortalama eozinofil yiizdesi %3,04 olarak saptanmis olup, dort
ornekte CLK tespit edildi ve bu dort drnekte ortalama eozinofil
ylizdesi 93,25 olarak belirlendi (Tablo 1). Astimh hastalarin
%%40,9'unda balgamda eozinofili saptand.

Kiiltirde Gremeler degerlendirildiginde; astim hastalarinin
16'sinda (%72,7), astimi olmayan hastalarin 36'sinin (%69,2)
balgam o6rneginde st solunum yolu flora elemanlari Uredi.
Astimi olan hastalarin balgam Grneklerinin 6'sinda (%27,2)
astimi  olmayan hastalarin  16'sinda  (%30,7) (reyen
mikroorganizmalar etken olarak degerlendirildi (Tablo 2). Gram
pozitif ve negatif bakterilerin antimikrobiyal diren¢ oranlari
Tablo 3 ve Tablo 4'te gosterildi. Calismamizda astimli hastanin
balgamindan izole edilen S. aureus izolatinda sefoksitin direnci
saptanmistir, metisilin direncli S. aureus (MRSA) olarak kabul
edilmistir, astim hastasi olmayanlardan izole edilen S. aureus
izolatlarinda sefoksitin direnci saptanmamistir ve metisilin
duyarli S. aureus (MSSA) olarak kabul edilmistir.

Tablo 1: Astim tanisi olan ve olmayan hastalarda, Giemsa boyasinda tespit edilen eozinofil yiizdesi, CLK, Gram boyasinda epitel ve PMNL

sayilar ile balgam kiiltiirlerinde iireme sonuclan

Astim tanili hastalarin balgam
ornekleri (n=22)

Eozinofil (%) 3,04
Charcot-Leyden Kristalleri (n) 4
<10, >25 (9)
Gram Boyama Sonucu <10, <25 (1)
(Epitel, PNL) (n) >10, >25 (6)
>10, <25 (6)

CLK: Charcot-Leyden Kristalleri, PMNL: Polimorfontikleer I5kosit

Astim tanisi olmayan hastalarin
balgam 6rnekleri (n=52)

0,63 <0.001

p-degeri

<10, >25 (20)
<10, <25 (5)
>10, >25 (22)
>10, <25 (5)

Tablo 2: Astim tanisi olan ve olmayan hastalarin balgam kiiltiirlerinde iireme sonuclar

P. aeruginosa H. influenzae
n (%) n (%)

Astim hastalarinin balgam

ornegi (n=22) 2(9) 2(9)

Astim olmayan hastalarin 6 (11.5) 4 (%7,7)

balgam 6rnegi (n=52)

S. aureus S. pneumoniae A. baumannii E. coli
n (%) n (%) n (%) n (%)
1(4,5) 1(4,5) - -

2(398) 2 (3,8) 1(1,9) 1(1,9)
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Tablo 3: Balgam orneklerinden izole edilen Gram negatif bakterilerde direnc oranlar (%)

P. aeruginosa (n=8)

Astimhi
hastalar Astimi olmayan
(n=2) hastalar (n=6)
Ampisilin - -
Gentamisin - -
Amikasin 0 0
imipenem 0 0
Meropenem 0 0
Siprofloksasin 0 0
Levofloksasin 0 0
Piperasilin tazobaktam 0 0
Sefuroksim - -
Seftazidim 0 50
Seftriakson - -
Sefepim 0 50
Tetrasiklin - -
Trimetoprim-sulfometoksazol - -
Kolistin 0 0

H. influenzae (n=6) A. baumannii (n=1) E. coli (n=1)
ﬁ;?tr::;r ﬁlsr::;r;lan Astimi olmayan Astimi olmayan
hastalar hastalar (n=1) hastalar (n=1)
(n=2) (n=4)
50 25 - 100
- - 100 100
- - 100
0 0 100
0 0 100
0 0 100
0 25 - 100
50 50 - 100
0 - 100
- 100
- - - 100
50 50 - -
100 50 100 100
- - 0 0

Tablo 4: Balgam orneklerinden izole edilen Gram pozitif bakterilerde direng oranlari (%)

S. aureus S. pneumoniae
Astimh hastalar Astimi olmayan hastalar ~ Astimli hastalar Astimi olmayan hastalar
(n=1) (n=2) (n=1) (n=2)
Penisilin 100 100 0 50
Vankomisin 0 0 0 0
Teikoplanin 0 0 0 0
Linezolid 0 0 0 0
Siprofloksasin 0 0 - -
Levofloksasin 0 0 - -
Eritromisin 100 50 100 50
Gentamisin 100 50 -
Trimetoprim-sulfometoksazol 100 50 0 0
Bir calismada balgam eozinofil sayisi ve zorlu

Astim, eozinofillerin 6nemli rol oynadigi, devam eden
enflamatuvar sirec ile karakterize kronik bir havayolu
hastahigidir. Eozinofillerin degerlendiriimesi tani ve tedavi
takibinde ©nemlidir. Havayollarinda eozinofillerinin artisinin
klinik ile uyumlu oldugunu gésteren calismalar mevcuttur (3).
Farkliastim tiplerinde biyobelirteclerin incelendigi bir calismada;
116 (%35) hastanin balgaminda eozinofil oranini %3'ten fazla
oldugu, balgamda eozinofil ortalamasinin 90,8 (0,1-6,6)
saptanmistir (13). Bizim calismamizda balgaminda eozinofili
olan hastalarin orani %40,9, ortalama eozinofil sayisi ise astimli
olanlarda %3,04, tiim grupta %71,34 olarak bulunmustur.
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ekspiryumun birinci saniyesinde cikarilan hava hacmindeki
degisiklik ile tedaviye yanit arasindaki iliski degerlendirilmistir.
Calismada balgam eozinofil sayisinin, astim hastalarinda hastalk
siddetini, tedavi sonucunu ve prognozu degerlendirmek icin
yararl bir belirtec olarak kullanilabilecegi belirtilmistir. Bizim
calismamizda da havayolu hiperreaktivitesi olan ve olmayan
balgam &rneklerinde tespit edilen eozinofil yiizdeleri arasinda
fark istatistiksel olarak anlamlidir (p<0,05) (14).

CLK'lerin astim gibi hastaliklarda ortaya ciktiklarina dair cok
sayida rapor olmasina ragmen, enflamatuvar potansiyelleri tam
olarak bilinmemektedir. Bir calismada; CLK'lerin proenflamatuvar
sitokin IL-1B'nin  sahimimini indiikledi§i gosterilmistir (15).
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CLK'lerin sadece eozinofilik enflamasyon belirteclerinden daha
fazlasi oldugunu gosteren calismalar da mevcuttur (7). Hem
astimi hem de bronkopulmoner enfeksiyonu olan bazi hastalarda
Gal10 duzeyi ylkselmistir, bu da CLK'lerin eozinofillerle ilgili
astimin bir belirteci olarak kullanilabilecedini gdstermektedir
(6). Bizim cahsmamizda CLK'lerin varli§i 22 astim hastasindan
sadece dordiinde goriilmistiir, bu hastalarin ortalama eozinofil
ylzdesi %3,04 olarak bulunmustur ve CLK yoklugunun astim
hastaligi icin dislayici bir kriter olmadigr yorumlanmistir.

Astim alevlenmelerinde enfeksiyonlar daha sik karsimiza
ctkmakla birlikte, bakteriyel enfeksiyonlar, mukosiliyer klirensi
bozabilir ve akcigerde mukus Uretimini artirabilir ve kronik
alt solunum yolu enflamasyonuna neden olabilir. Bakteriyel
enfeksiyonlari akut astim alevlenmeleriyle iliskilendiren
kanitlar sinirli olmakla birlikte, solunum virisleri insan alveolar
makrofajlarinin antibakteriyel savunmasini bozabilir ve boylece
bakteriyel enfeksiyonlarin ortaya cikmasini veya mikrobiyomda
degisimi kolaylastirabilir (16,17). Bizim calismamizda astimli
hastalarin %18,2'sinde lireme saptanmistir.

Solunum vyolu &rneklerinden izole edilen bakteriler ve
direnc¢ oranlarinin bildirildigi cesitli calismalar bulunmaktadir.
Bir calismada 245 balgam kultirt degerlendirilmistir, en sik
treyen ilk tic bakteri A. baumannii (%28,1), Klebsiella spp.
(%24,5), P. aeruginosa'dir (%23,5) (18). Kronik obstriktif
akciger hastaliginda bakteriyel kolonizasyon ve akut alevienme
sikhiginin iliskisinin arastinldigi bir calismada en sik izole edilen
bakteriler S. pneumoniae, P. aeruginosa ve H. influenzae olarak
belirtilmistir (19). Bizim ¢alismamizda benzer olarak izole edilen
ilk Gc bakteri P. aeruginosa, H. influenzae ve S. pneumoniae ve
S. aureus'tur.

Ulkemizdeki 2016 yili ulusal antimikrobiyal direnc siirveyans
sistemi (UAMDSS) verilerine gdre, invaziv Acinetobacter spp.
izolatlarinda coklu ila¢ direnci %83,5 olarak hesaplanmis ve
kolistin direnci ise %6,7 olarak saptanmistir (20). Calismamizda
bir tane olan A. baumannii izolati ise kolistin haricinde tiim
antimikrobiyallere direncli olarak saptanmistir.

UAMDSS 2016 yili verilerine gore, invaziv P. aeruginosa
izolatlarinda; c¢oklu ila¢ direncli izolatlarin orani %32,6 olup,
bu izolatlardaki kolistin direnci 9%5,2'dir. Seftazidim direnci
%23,5, sefepim direnci %30,5 olarak belirtilmistir (20). Bizim
calismamizda ise coklu ilag direncli izolat bulunmamakla birlikte,
kolistin direncgli izolat elde edilmemistir, izolatlarda sadece
seftazidim (%37,5) ve sefepim (%37,5) direnci saptanmistir.

Calismamizdaki H. influenzae'nin en direncli oldugu
antibiyotik trimetoprim sulfometoksazol olarak saptanmistir.
Altay Kocgak ve ark. (18) calismalarinda H. influenzaeizolatlarinin
en direncli oldugu antibiyotigin trimetprim sulfometoksazol
(direng orani %354,5) oldugunu belirtmistir.

Avrupa Antibiyotik Diren¢ Siirveyans Sistemi verileri, S.
pneumoniae izolatlarinin %10,9'unun penisiline direncli ve
%21,1'inin eritromisine direncli oldugunu goéstermektedir (21).
Ulkemizdeki 2016 yili UAMDSS verilerine gére %?13,8'i penisiline
direncli, %41,3' ise eritromisine direnclidir (20). Calismamizdaki
S. pneumoniae izolatlarinin sayisi az olmakla birlikte %33,3'l
penisiline direncli bulunurken, %66'si eritromisin direnclidir ve
izolatlarin direnc orani yiiksektir.

Calismamizdaki Ui¢ S. aureus izolatindan biri MRSA (%33,3)
diger ikisi MSSA'dir (%66,6). Ulkemizde UAMDSS 2016 verilerine
gore MRSA orani 9%23,6 olarak saptanmistir. Altay Kocak ve ark.
(18) calismalarinda da MRSA oranini %28,6 olarak saptamistir.

Calismanin Kisithliklar

COVID-19 pandemisi nedeniyle kontrol grubuna oranla astim
tanisi almis olan hastalarin sayisinin az olmasi calismamizin
kisitliligidir, sayiin az olmasinin érneklem biiyiikligi acisindan
negatif etkisinin oldugunu dustinmekteyiz.

Her ne kadar astim tanisi almis olan hastalara ait balgam
ornek sayisi kontrol grubuna oranla daha az olsa da, eozinofil
ylizdesi astim hastalarinin balgam o6rneklerinde istatistiksel
olarak daha yuiksektir. Eozinofil yuksekligi CLK varhgr ile paralel
artis gostermemekte olup, sadece CLK varli§i ile havayolu
hiperreaktivitesinin degerlendirilmesinin tek basina yeterli
olmayacag, ancak hem eozinofil yiizdesi hem de CLK varliginin
birlikte degerlendirilmesinin literatiirle uyumlu olarak, astim gibi
havayolu hiperreaktivitesi olan olgularda klinik taniya yardimci

olacak laboratuvar parametreleri olarak kullanilabilecegi
kanaatine variimistir.
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Abstract

Objectives: To compare magnetic resonance imaging (MRI) findings with postoperative pathological results and to show the effects of MRI on
surgical procedures.

Materials and Methods: In this study 31 breast cancer patients whose diagnosis had been proven histopatologically and examined with breast MRI
were evaluated retrospectively. The size of the tumor, additional foci in the same breast, the existence of tumor in the other breast, extension to the
chest wall and axillary lymph node metastasis were noted. These findings were compared with postoperative histopathological findings.

Results: In 10 patients multifocal disease was identified but only in 3 patients it was proven pathologically. In 1 patient MRI could not identify the
additional foci [sensitivity 66%, specificity 71%, positive predictive value (PPV) 20%, negative predictive value (NPV) 95%]. In 2 patients MRI found
multicentric foci and they were confirmed with pathology. Out of 6 patients with suspicious findings in the contralateral breast, 1 patient was
diagnosed as cancer (sensitivity 100%, specificity 83%, PPV 17%, NPV 100%). Thirteen patients were evaluated as positive for axillary lymph node
involvement. One of them did not have axillary lymph node metastasis in the pathology specimens. In 1 patient MRI could not identify the axillary
lymph node metastasis (sensitivity 92%, specificity 94%, PPV 92%, NPV 949%). Compared to histopathological measurements, we obtained a high
reliability ratio (88%) for the lesion sizes.

Conclusion: MRI can be used to exclude additional foci in patients who have high risks for multifocal and contralateral disease. MRI may reveal
false positive results and therefore the diagnosis must be proven with pathology before surgery.

Key Words: Breast Cancer, Magnetic Resonance Imaging, Preoperative MRI

Amag: Bu calismanin amaci, yeni tani almis meme kanserli hastalarda operasyon dncesi manyetik rezonans gériintiileme (MRG) bulgulari ile patoloji
sonuclarini karsilastirmak ve MRG bulgularinin cerrahi tedaviye etkisini ortaya koymaktir.

Gerec ve Yontem: Meme kanseri tanisi histopatolojik olarak dogrulanmis ve preoperatif olarak meme MRG yapilmis 31 kadin hasta retrospektif
olarak degerlendirildi. MRG'de tlimoriin boyutu, ayni memede ek odak varli§i, karsi memede ttimdr varligi, gégis duvari invazyonu olup olmadig§i ve
aksiller patolojik 6zellikte lenf nodu varli§i incelendi. Bulgular cerrahi sonrasi elde edilen patoloji sonuclari ile karsilastirildi.

Bulgular: Patoloji spesmenlerindeki 6lgtimlerle karsilastirildiginda MRG'de lezyon boyutlarinin yiiksek giivenilirlik orani (%88) ile saptandigi gorldi.
Hastalarin 10'u MRG'de multifokal odak var olarak degerlendirildi. Tim hastalarin sadece 3'linde patolojik olarak multifokal odak varli§i dogrulandi.
Bu hastalarin 1'inde MRG'de lezyon saptanamadi [duyarlilik %67, 6zgiilliik %71, pozitif prediktif deger (PPD) %20, negatif prediktif deger (NPD)
%95]. MRG'de multisentrik olarak degerlendirilen 2 hastada tani patolojik olarak dogrulandi. Karsi memede malignite acisindan siipheli lezyon
saptanan 6 hastanin 1'inde kanser varhigi dogrulandi (duyarhlik %100, 6zgilliik %83, PPD %17, NPD %100). MRG'de 13 hasta patolojik aksiller lenf
nodu yoniinden pozitif olarak degerlendirildi. Biitlin hastalarin 13'linde patoloji sonuglarinda aksiller metastaz saptandi. Bir hastada MRG'de aksiller
metastaz saptanamadi (duyarlilik %92, 6zgiilliik %94, PPD %92, NPD %094).
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Sonu¢: Meme MRG meme kanserli hastalarin cerrahi dncesinde degerlendirilmesinde timdr boyutunun belirlenmesinde ve aksiller lenf nodu
tutulumunun degerlendirilmesinde giivenilir sonuclar vermektedir. Multifokalite ve kontralateral malignite olasiligi yiiksek hastalarda ek odak
varhiginin dislanmasinda kullanilabilir. Ek odaklarin tespitinde yalanci pozitif sonuglara neden olabilecedinden cerrahi éncesi histopatolojik drnekleme

ile tani dogrulanmahdir.

Anahtar Kelimeler: Meme Kanseri, Manyetik Rezonans Goriintiileme, Preoperatif MRG

Introduction

Prognosis and treatment protocol of breast cancer mostly
depends on stage of the cancer. Staging helps determining the
surgical method, chemotherapy, hormonal therapy or radiation
therapy and axillary lymph node dissection. Preoperative
staging is made with combination of physical examination and
radiological findings (1).

Breast magnetic resonance imaging (MRI) is an important
imaging modality in detection and assessment of benign and
malign breast lesions and in assessment of preoperative tumor
size (2). Preoperative local staging, searching of primary tumor
for cancers with unknown primary, differentiation between
local recurrence and scar tissue after breast-conserving surgery
(BCS), early breast cancer detection for patients with high
risk, monitoring during neoadjuvant chemotherapy, follow-
up of patients with breast prosthesis are indications for breast
MRI. Preoperative local staging is one of the most important
indications of usage of breast MRI. MRI is the most sensitive
radiological modality for detecting breast cancer. Measuring
of tumor size, detecting of extensive intraductal component,
searching for multifocal and multicentric focus and contralateral
tumor, detecting of lymph node involvement are the purposes
of preoperative local staging with breast MRI (3).

Breast-conserving surgery is preferred in early stages of
breast cancer. There is no significant difference for survival rates
of early stage breast cancer between patients treated with BCS
and patients treated with mastectomy. Tumor size and presence
of additional focus are important to determine the surgical
method. Detecting additional lesions may lead to wider excisions
(4). MRI is the most sensitive imaging modality for detecting
breast cancer and it is more sensitive than conventional
imaging modalities to assess tumor size and multifocality and
multicentricity (5,6). Therefore, using preoperative MRI can
help surgeons for better surgical plans. It may help to reduce
reexcisions by detecting additional focus preoperatively (7).

Besides its advantages for detecting lesions with high
sensitivity, MRl may have some disadvantages. False positive
results may be obtained in detecting additional lesions due to
this feature and may lead to unnecessary surgeries or wider
excisions (8,9). Investigating these additional lesions may
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also cause increased anxiety in patients, additional burden on
healthcare system and surgical delays (10).

The aim of this study is to compare MRI findings with
postoperative pathological results and to show the effects of
MRI on surgical procedures.

Materials and Methods

Patients

Retrospectively, 44 patients diagnosed as breast cancer and
underwent dinamic contrast-enhanced breast MRI between
October 2012 and December 2015 were evaluated. Patients
with no histopathological confirmation and patients who had
neoadjuvant chemotherapy excluded from the study. Having
cytological or histopathological proven breast cancer with fine
needle aspiration biopsy, tru-cut biopsy or excisional biopsy and
having breast MRI preoperatively were determined as inclusion
criteria. Two patients had neoadjuvant chemotherapy, one
patient was accepted as inoperable and ten patients were out
of follow-up. Of the 44 patients 31 meeting these criteria were
included to the study.

The Institutional Review Board of Ankara University Faculty
of Medicine approved this retrospective study protocol and
waived informed consent (approval no: 19-798-15, date:
11.12.2015).

MRI Protocol and Evaluation of Images

All patients underwent MRI at 3 Tesla (Siemens Magnetom
Verio syngo MR B17, Erlangen, Germany) using bilateral
16-channel breast coil. Patients were placed in prone position.
Images were obtained at axial plane using TIRM TRA P3 (TR/TE:
3500 ms/70 ms, slice thickness 4 mm, slice number 34, with fat
suppression), T1 weighted TSE TRA P2 (TR/TE: 650 ms/11 ms, slice
thickness 4 mm, slice number 34, without fat suppression), T2
weighted TRA SPC 3D (TR/TE: 1200 ms/204 ms, slice thickness
1 mm, slice number 144, without fat suppression), T1 weighted
TSE TRA FS (TR/TE: 850 ms/11 ms, slice thickness 4 mm, slice
number 34, with fat suppression), diffusion weighted (TR/TE:
6600 ms/85 ms, slice thickness 4 mm, slice number 34, with fat
suppression, b-value 1: 50 sf/mm2, b-value 2: 400 s/mm?, b-value
3: 800 s/mm2) and T1 weighted FL3D TRA DYNAVIEWS SPAIR
(TR/TE: 4.32 ms/1.57 ms, slice thickness 1 mm, slice number
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144, with fat suppression). The field of view was 340x340 mm.
The contrast agent (gadolinium) administered at a dose of 0.1
mmol/kg by intravenous injection at a rate of 2.5 ml/s with
an automatic injector. After contrast agent injection 1 minute
lasting 6 dynamic images were obtained. For dynamic images a
subtraction programme was used. The subtracted images were
transfered to a work station and using Brevis (Siemens Medical
Solutions, Erlangen, Germany) software, time-signal intensity
curves of breast lesions were acquired.

Three radiologists evaluated all images by consensus (E.D.A
15, E.P 11, S.U 7 years of experience). All the patients included
to the study were assessed for tumor size, multicentricity and
multifocality, contralateral lesions, chest wall involvement and
lymphadenopathies. Tumor size classified by T staging: <2 cm
T1, >2 cm <5 cm T2, >5cm T3, tumor of any size with chest
wall or skin involvement T4. Lesion sizes were compared with
histopathological results. Surgical procedures were noted for
each stage. Patients who have two or more foci with type 3
curve or with irregular margins in the same quadrant with
primary tumor accepted as having multifocal breast cancer.
Having two or more foci with type 3 curve or with irregular
margins in the other quadrants accepted as multicentricity. To
assess kinetic features, ROI's (region of interest) were placed
to the lesions (Figures 1 and 2). Findings were compared with
postoperative histopathological findings.

Statistical Analysis

Statistical analyses were performed using "SPSS (Statistical
Package for Social Sciences) for Windows 22.0 (SPSS Inc,
Chicago, IL)". Mean + standard deviation [median (min-max)]

Wash-In / Wash-Out
PYSTONR MR

Wash-In / Wash-Out
PY>TONR MR

Figure 1: Bilateral breast cancer in 61-year-old patient. Dynamic
contrast enhanced and subtracted images show a lesion in right breast
with irregular contours and central necrosis and another lesion in left
breast with irregular contours (a). Lesions have type 2 time-signal
intensity curve (b)

Figure 2: Right breast cancer in 42-year-old patient. Dynamic contrast enhanced images show large mass with irregular contours in upper-outer
quadrant and multicentric foci in lower quadrant (a). Right axillary lymphadenopathies are seen (b). Primary and multicentric lesions have type 3 time-

signal intensity curve (c)
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and frequency (percent) were used as descriptive statistics.
For evaluation of categorical variables pearson chi-square test
and Fisher's exact test were used. Significant correlation was
defined as p<0.05.

Age range of the patients included to the study was 20-74
years (mean age 46 years).

Lesion sizes measured on MRI were changing between 3
mm and 65 mm (mean size 21 mm). The measurements on MRI
were compared with histopathological results. Comparing with
histopathological measurements a high reliability ratio (88%)
was obtained.

429 of patients (n=13) had modified radical mastectomy
(MRM), 42% of patients (n=13) had BCS and 16% of patients
(n=5) had simple mastectomy. Eight patients had bilateral
surgery. Out of 8 patients 2 had bilateral simple mastectomy, 1
had bilateral BCS, 1 had bilateral MRM, 2 had MRM and simple
mastectomy and 1 had MRM and BCS. Comparing lesion sizes
with surgical procedure 55% of T1 tumors (n=12) and 14% of T2
tumors (n=1) underwent BCS. Both of T3 tumors (n=2) and 86%
of T2 tumors (n=6) underwent mastectomy (MRM or simple
mastectomy) (Table 1). Among the patients with T1 tumor who
had mastectomy (n=10), 2 were interpreted as multifocal and 1
as multicentric in MRI. Of these 10 patients, 4 were diagnosed
with invasive lobular carcinoma.

Out of 31 patients 2 had multicentricity on MRI and they
were proven histopathologically. MRI and pathology findings
were statistically consistent (p<0.001). Ten patients’ images
were interpreted as multifocal. Two of these patients diagnosed
as multifocal disease on pathological specimens. One patient
whose images were not reported as multifocal had multifocal
lesion on pathological specimens. In terms of multifocal focus,
MRI and pathology findings were not statistically consistent
(p=0.180). Six patients had contralateral suspicious lesions for
malignancy. One of them diagnosed as contralateral tubular
carcinoma. Out of 6 patients 2 had sclerosing adenosis, 2 had
fibrocystic changes and 1 had lobular carcinoma in situ (LCIS)
(Figure 3). Thirteen patients’ images were reported positive for
ipsilateral axillary lymphadenopathy. Twelve of these patients’
pathological specimens showed metastasis in axillary lymph
nodes. One patient without suspicion on MRI had axillary
lymph node metastasis. For axillary lymph node involvement,
MRI and pathology findings were statistically consistent
(p<0.001). Sensitivity, specificity, positive predictive value
(PPV) and negative predictive value (NPV) are given in Table 2.

Table 1: Surgical methods according to tumor size (number of
patients)

T T2 13 Total

BCS 12 1 0 13
Mastectomy 10 6 2 18
Total 22 7 2 31

BCS: Breast-conserving surgery

Figure 3: A contrast-enhancing lesion in the left breast (a). MRI shows irregular contours (red arrow) and papillary retraction (yellow arrow) which are
indications of breast cancer (b and c). Histopathologic evaluation revealed fibrocystic changes

MRI: Magnetic resonance imaging
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According to our results, NPV in detecting additional lesions
and axillary lymphadenopathy with MRI were high.

One patient had a lesion that was suspicious but not obvious
for pectoralis muscle invasion, but histopathology revealed no
invasion.

All the patients evaluated as multicentric and seven of the
patients evaluated as multifocal on MRl underwent mastectomy.
Ten patients who had no suspicion for multicentricity or
multifocality on MRI underwent mastectomy (Table 3). Four of
them had invasive lobular carcinoma, 3 had DCIS, 1 had invasive
ductal carcinoma, 1 had mucinous carcinoma and 1 had both
invasive ductal carcinoma and contralateral tubular carcinoma.
One of 2 patients with proven multicentricity was diagnosed
as invasive lobular carcinoma and the other patient diagnosed
as invasive ductal carcinoma. One of 3 patients with proven
multifocality was diagnosed as invasive lobular carcinoma, 1 as
invasive ductal carcinoma and 1 as DCIS.

All of patients (n=6) with invasive lobular carcinoma
underwent mastectomy and 58% (n=11) of patients with
invasive ductal carcinoma underwent BCS.

Several studies showed that MRI increases the detection
rate of tumor focus which cannot be found by conventional
imaging methods. In a study made with 2610 women newly
diagnosed with breast cancer, Houssami et al. (8) showed that
the detection rate of additional focus with preoperative MRI

was 16%. They claimed that detecting these foci can help to
reduce locoregional recurrences, distant metastases and deaths.
But, while doing that MRI can also cause false positive results.
Houssami et al. (8) found the ratio of true positive results to
false positive results as 1,9/1. They suggested that preoperative
MRI can increase the number of unnecessary surgeries. 8,1%
of patients eligible for BCS were treated with mastectomy
because of additional focus detected on MRI. Wider excision
or mastectomy was performed due to false positive results in
5,5% of patients. A multicenter study by Chou et al. (9) with 339
DCIS cases revealed that MRI could detect additional focus with
6.2% detection rate, while it had a 14.2% false-positive rate. In
our study, the diagnosis of two patients with multicentric focus
on MRI was confirmed histopathologically and they underwent
MRM. Mastectomy was performed in 7 of 10 patients who were
evaluated as multifocal on MRI. Five of 8 false positive patients
had mastectomy due to suspicion of additional focus on MRI.
[t may suggest that 16,19% of all patients were treated with
mastectomy to avoid missing multifocality.

In our study, the sensitivity and specificity of MRI in
detecting multicentric focus were 100%. For multifocal focus
the sensitivity was 67% and the specificity was 71%. Although
the detection rate of additional foci which were actually present
on MRI was high, the probability of false positive results was
also high (PPV 20%, NPV 95%). While in terms of multicentric
focus, MRI and pathology findings were statistically consistent,
for multifocal focus, MRl and pathology findings were not
statistically consistent.

Table 2: Sensitivity, specificity, PPV and NPV of MRI in detecting multicentric lesions, multifocal lesions, contralateral malignancy and

axillary lymphadenopathy
Multicentric lesions

True positive” 2 2
True negative™ 29 20
False positive™ 0 8
False negative™ 0 1
Sensitivity (%) 100 67
Specificity (%) 100 71
PPV* (%) 100 20
NPV (%) 100 95

‘Number of patients with true positive lesions
“Number of patients with true negative lesions
“"Number of patients with false positive lesions
“"Number of patients with false negative lesions
*Positive predictive value

*Negative predictive value

Multifocal lesions

Contralateral malignancy Axillary lymphadenopathy

1 12
25 17
5 1

0 1

100 92
83 94
17 92
100 94

PPV: Positive predictive value, NPV: Negative predictive value, MRI: Magnetic resonance imaging

Table 3: Relationship between multifocality and surgical method (number of patients)

MRI Surgery

Multifocality Mastectomy BCS
No 1 10
Yes 7 3
Total 18 13

MRI: Magnetic resonance imaging, BCS: Breast-conserving surgery

Total

21
10

31
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One of the factors affecting surgical planning is the tumor
size. MRI determines the tumor size more accurately than
ultrasonography (US) and mammography (5). In our study, lesion
sizes measured on MRI and lesion sizes specified in pathological
specimens were highly consistent. BCS was performed in 55%
of patients with T1 tumor and it was similar with mastectomy
rate. 89% of tumors bigger than 2 cm (T2 and T3) underwent
mastectomy. Histopathological type of tumor and presence of
additional focus might affected the surgical method in tumors
smaller than 2 cm.

Assessment of contralateral breast is also important
in preoperative evaluation. Patients with invasive lobular
carcinoma, family history or BRCA gene mutation have an
increased risk for contralateral breast cancer. Studies showed
that in 1-18% of newly diagnosed patients, contralateral breast
cancer which cannot be detected clinically or with conventional
methods can be found with MRI. But, MRl can also lead additional
invasive procedures because of false positive results (11). In a
study of Brennan et al. (12) including 3253 women diagnosed
with invasive breast cancer, in 9.3% of patients contralateral
suspicious lesions seen only with MRI were detected. Less than
half of these patients diagnosed as contralateral breast cancer
and PPV was 47.9%. Ten women with suspicious contralateral
MRI underwent contralateral mastectomy and just 3 of them
diagnosed as cancer, 7 had benign changes. In our study, 8
patients underwent bilateral surgery and 6 of these patients had
suspicious lesions on MRI. Prophylactic surgery was performed
to one of the other two patients because of invasive lobular
carcinoma diagnosis and to the other patient because of
clinical suspicion. Just 1 of 6 patients diagnosed as contralateral
invasive cancer (tubular carcinoma) and none of the patients
without suspicious lesion on MRI had contralateral breast
cancer histopathologically. In terms of detecting contralateral
breast cancer with MRI, sensitivity, specificity, PPV and NPV
were 100%, 83%, 17% and 100%, respectively. Out of 5 patients
1 had fibroadenoma, 1 had fibrocystic changes, 2 had sclerosing
adenosis and 1 had lobular carcinoma in situ (LCIS). Preoperative
biopsies may help to reduce unnecessary surgeries for suspicious
contralateral lesions.

The axillary lymph nodes are the most common metastatic
sites for breast cancer. Axillary lymph node involvement is
important for staging and deciding whether or not to give
adjuvant treatment (1). Sentinel lymph node biopsy (SLNB) or
axillary lymph node dissection (ALND) can be applied to patients
with breast cancer. Although SLNB is a less invasive method, it
may cause complications like lymph edema, pain, paresthesia,
strength loss and stiffness (13). In 60% of newly diagnosed breast
cancer patients lymph nodes are pathologically negative and
SLNB is not useful for them. For that reason, to reduce axillary
lymph node interventions which cause complications, it is aimed
to develop non-invasive methods to make nodal staging. But,
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sensitivity and NPV of these methods should not be lower than
SLNB (14). Non-invasive methods such as physical examination,
US and PET/BT have low sensitivity and NPV. Sensitivity and NPV
are indicated as 25-35.5% and 81.7% for physical examination,
as 43.5-72.3% and 81.6-83.3% for US, as 56-62.7% and 79%
for PET/BT (15). According to results of Kuijs et al. (14) compiling
16 studies, for axillary lymph node involvement sensitivity and
NPV of MRI were reported as 84.7% and 95%, respectively. In
our study, 12 of 13 patients with suspicious findings for lymph
node metastasis on MRI had positive results pathologically.
Although there were no suspicious findings on MRI, axillary
lymph node metastasis was detected pathologically in 1
patient. Sensitivity was 920%, specificity was 94%, NPV was
94% and PPV was 92% in our study and in terms of sensitivity
and NPV our results were consistent with previous studies. For
axillary lymph node involvement, MRI and pathology findings
were statistically consistent (p<0.001).

Histopathologic type of the breast cancer is a factor that
determines the risk of additional focus and contralateral
cancer. Therefore, the histopathologic type of tumor affects
the surgical method. For invasive lobular carcinoma the risk
of multicentricity, multifocality and contralateral cancer are
higher than invasive ductal carcinoma (16). In a study of Mann
et al. (17) MRI detected conventionally undetectable additional
focus in 320 of patients and contralateral cancer in 7% of
patients. They suggested that MRI changed the type of surgical
treatment in 28% of patients with invasive lobular carcinoma.
In our study, 1 of 2 patients with multicentricity and 1 of 3
patients with multifocality diagnosed as invasive lobular
carcinoma.

There are some major limitations of our study. Because
of the retrospective study design and being a single center
study, patient population is small, which may affect the
statistics and results. Detecting no significant difference in
between histopathologic types for additional focus may be
related to small number of patients included to the study and
small number of patients with additional focus diagnosed
pathologically. Comparing histopathologic type and surgical
methods, it was noticed that all patients with invasive lobular
carcinoma underwent mastectomy. Only 33% of these patients
had suspicious findings for additional focus on MRI. The
diagnosis of invasive lobular carcinoma was effective in decision
of mastectomy for other patients. Half of patients with invasive
lobular carcinoma underwent bilateral surgery and only 33% of
them had suspicious contralateral lesion on MRI.

In conclusion, breast MRI has high NPV for multicentric/
multifocal/contralateral lesions and axillary lymphadenopathies.
[t has an important role in preoperative assessment of
breast cancer, determining tumor size correctly, excluding
presence of additional focus and evaluating axillary lymph
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node involvement. It should be considered that in detection
of additional foci, MRI may cause false positive results and
histopathological correlation should be provided before surgery.
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Intermittent Prophylactic Rectal Diazepam Treatment in Children

with Febrile Seizure
Febril Konviilziyon ile Takipli Gocuklarda Aralikh Profilaktik Rektal Diazepam Tedavisi
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Abstract

Objectives: Febrile seizure (FS) is the most common neurological disorder in childhood. Intermittent rectal diazepam (DZP) prophylaxis seems to
prevent recurrence, however, there remains ongoing discussion regarding its ability to prevent epilepsy. This study aimed to analyze the outcome of
intermittent prophylactic rectal DZP treatment on both recurrence and subsequent epilepsy.

Materials and Methods: A total of 229 children with FS and given intermittent rectal DZP prophylaxis between 1 January 2005 and 1 December
2013 were included. Data regarding demographics, clinical characteristics, recurrence of FS, and subsequent epilepsy after intermittent rectal DZP
prophylaxis were retrospectively analyzed.

Results: Of 229 patients, 57 (24.9%) patients experienced one or more recurrence. Girls had a higher recurrence rate (36.4% vs. 17.7%) (p=0.002).
Patients with complex seizures had a higher recurrence rate (38.6% vs. 20.3%) (p=0.006). Epilepsy occurred in 11.4% of patients. Patients with
complex seizures had a higher rate of epilepsy (22.8% vs. 7.6%) (p=0.002). Epilepsy did not occur in patients without recurrence, while the rate of
epilepsy is 4.8% in patients with one recurrence, 42.1% in those with two recurrences, and 100% in those with three or more recurrences (p<0.001).
The rate of epilepsy increased as the number of recurrences increased after prophylactic rectal DZP treatment.

Conclusion: It is a remarkable finding that as the number of recurrences decreased, the rate of epilepsy also decreased, and none of the patients
without recurrence experienced epilepsy. Hovewer, large-scale prospective studies are needed to make a conclusion about the preventing effect of
DZP prophlaxis on subsequent epilepsy.

Key Words: Febrile Seizure, Epilepsy, Intermittent Rectal Diazepam, Prophylaxis, Children

Amag: Febril konviilziyon (FK) cocukluk ¢aginda en sik goriilen nérolojik bozukluktur. Aralikli rektal diazepam (DZP) profilaksisi rekirrensi dnledigine
dair calismalar mevcut olup epilepsi gelismini dnlemesi konusunda tartismalar devam etmektedir. Bu calismada aralikli profilaktik rektal DZP
tedavisinin rekiirrens ve epilepsi gelisimi lizerindeki sonuclarini analiz etmek amaglanmistir.

Gerec¢ ve Yontem: 1 Ocak 2005 ile 1 Aralik 2013 tarihleri arasinda aralkli rektal DZP profilaksisi uygulanan FK'li toplam 229 cocuk calismaya
dahil edildi. Hastalarin demografik 6zellikleri, klinik 6zellikleri, aralikl rektal DZP profilaksisi sonrasi rekiirrens ve epilepsi gelisimi ile ilgili veriler
retrospektif olarak analiz edildi.

Bulgular: iki yiiz yirmi dokuz hastanin 57'sinde (%24,9) bir veya daha fazla rekiirrens goriildii. Kizlarda rekiirrens orani erkeklerden daha yiiksekti
(%36,4 vs. %17,7) (p=0,002). Komplike nobetleri olan hastalarda rekiirrens orani daha yiiksekti (%38,6 vs. %20,3) (p=0,006). Hastalarin %11,4'linde
epilepsi gelistigi gortldi. Komplike nGbetleri olan hastalarda epilepsi orani daha yiiksekti (%22,8 vs. %7,6) (p=0,002). Rekiirrens olmayan hastalarda
epilepsi goriilmezken, tek rekiirrens olanlarda %4,8, iki rekiirrens olanlarda %42,1, li¢ ve daha fazla rekiirrens olanlarda ise %100 oraninda epilepsi
gelistigi goriildii (p<0,001). Profilaktik rektal DZP tedavisi sonrasi rekiirrens sayisi arttikca epilepsi gelisme riskinin arttigi gorildu.

Sonug: Rekiirrens sayisi azaldik¢a epilepsi goriilme sikliginin azalmasi ve rekiirrens olmayan hastalarin hicbirinde epilepsi goriilmemesi, dikkat
cekici bir bulgu olarak goze carpmaktadir. Ancak rektal DZP proflaksisinin epilepsi gelisimi lizerine kesin etkisinin anlasilabilmesi icin genis 6lcekli
prospektif calismalara ihtiyac vardir.
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Introduction

Febrile seizure (FS) is the most common neurological
disorder in childhood. FS was defined by International League
Against Epilepsy as “seizures occurring in childhood after the
age of 1 month, usually between 3 months and 6 years that
are associated with a febrile illness, not caused by central
nervous system (CNS) infection, without previous neonatal or
unprovoked seizure and not meeting the criteria for other acute
symptomatic seizures” (1).

The incidence of FS is between 2-5% in children aged 6
months to 5 years, and it peaks at 18 months (2,3). Approximately
50% of the first FS episode in children occurs in the second year
of life, and the frequency of the first episode decreases before
6 months and after 3 years of age (4). Although the prognosis
of FS is quite good, approximately 25-40% have a second FS,
half of this group has a third FS, and 9-17% have more than
three FS (5,6). While the incidence of epilepsy in the general
population is 0.5-0.8%, this rate in FS varies between 2-10%
in various studies. The risk of epilepsy has been reported to be
1-2% in simple FS, 4-7% in complex FS, and 30% in febrile
status epilepticus (7-9).

The treatment of FS can be categorized into "acute” and
“prophylactic” treatment. The main goal of acute treatment
is to stop the seizure. Prophylactic treatment can be achieved
through two methods: Long-Term Antiepileptic Treatment and
Short-Term Intermittent Treatment during the febrile period. For
Short-Term Intermittent Treatment during the febrile period, it
is recommended to administer rectal diazepam (DZP) at a dose
of 0.5 mg/kg every 12 hours when the body temperature is
above 37.5 °C for the first 2 days of illness.

In the studies conducted so far, it has been argued that
prophylactic rectal DZP treatment prevents the recurrence of
FS (6,10,11), especially in patients with risk factors, but has no
effect on subsequent epilepsy.

In this study, we aimed to investigate the rate of recurrence
of FS and subsequent epilepsy in children who received
intermittent prophylactic rectal DZP treatment.

Materials and Methods

Patients and Data Collection

The study included patients who were diagnosed with FS and
given intermittent prophylactic rectal DZP treatment between 1
January 2005 and 1 December 2013 in Ankara University Child
Hospital, Clinic of Pediatric Neurology (Ankara, Tiirkiye). We
included the patients met the following conditions: no history
of unprovoked seizures and continuous antiepileptic treatment,
normal psychomotor development and an age between 6 months

and 5 years. Data from 774 out of 839 patients diagnosed with
FS were accessed, and 229 patients who received intermittent
prophylactic rectal DZP treatment were analyzed retrospectively.
In this study, we documented the demographic and clinical
characteristics of the patients, the number of FS recurrences
before and after intermittent prophylactic rectal DZP treatment,
and whether epilepsy developed in the follow-up.

Definitions

FS was diagnosed as a seizure associated with a febrile
illness, not caused by CNS infection, without previous neonatal
or unprovoked seizure and not meeting the criteria for other
acute symptomatic seizures. Simple FS is defined as generalized,
lasting less than 15 minutes, comprised of generalized tonic and
clonic activity without a focal component and recurrence within
24 hours or the same febrile illness. Complex FS is defined as
exhibiting one or more of the following features: 1) partial-
onset or focal features; 2) prolonged duration of more than 15
minutes; 3) recurrent FS within 24 hours of the first episode;
and 4) association with postictal neurological abnormalities (9).
Epilepsy was defined as the occurrence of at least two episodes
of a FS's in two different days. The analysis could not include the
details about the type of epilepsy. The analysis could not include
the details of DZP prescription (dosage, timing, etc.) for each
patient, but intermittent prophylactic DZP treatment protocol
of our center is to administer rectal DZP at a dose of 0.5 mg/kg
every 12 hours when the body temperature is above 37.5 °C for
the first 2 days of illness.

Statistical Analysis

In this study, statistical analyzes were performed using SPSS
Statistics 20.0 statistical package program. The variables were
investigated using visual (histograms, probability plots) and
analytical methods (Kolmogorov-Smirnov/Shapiro-Wilk's test)
to determine whether they are normally distributed. Descriptive
statistical analysis methods were used to evaluate demographic
and clinical data. Where appropriate mean, standard deviation,
and median (minimum value-maximum value) were calculated
for numeric variables. Frequency tables were used to describe
categorical data. Categorical variables were compared by chi-
square test and Fisher's exact test where appropriate. Mann-
Whitney U test or independent samples t-test was used to
compare two independent samples. One-way ANOVA or Kruskal-
Wallis tests were used for 3-group comparisons. The Spearman
Correlation Coefficient was used to investigate the relationship
between continuous variables. The p-values obtained in the
test results were evaluated at the 95% confidence level and the
a=0.05 significance level.

Ethical Consideration

The study protocol was approved by the Non-Interventional
Clinical Researches Ethics Board of Ankara University (approval
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no: 17-738-14, date: 27.10.2014), and written informed consent
was provided by the patients' parents and by patients aged >10
years. The study was conducted in accordance with the Helsinki
Declaration.

Patient Characteristics

The study included 229 children (141 males and 88 females)
who received rectal DZP prophylaxis. The median age at the first
FS episode was 18 months (range 6-60). 22% of the patients
were under 12 months, 54% were under 18 months, 75% were
under two years old and 89% were under three years of age.
The median follow-up duration was 4.4 years (range 2.1-9.3
years). During the follow-up, 57 patients (24.9%) experienced
one or more recurrences of FS, while subsequent epilepsy was
observed in 26 patients (11.4%). Other clinical characteristics of
the patients are shown in Table 1.

Recurrence of FS after Prophylactic Rectal DZP Treatment

Recurrence of FS was observed in 57 patients (24.9%)
after prophylactic rectal DZP treatment. Of 57 patients with
recurrence, 21 (36.8%) had one recurrence, 19 (33.3%) had two

Table 1: Demographic and clinical characteristics of patients
with FS (n=229)

Female 88 (38.4%)
Gender, n (%)
Male 141 (61.6%)
Age at first FS, months, median 18 (6-60)
(range)
Follow-up duration, years, median 4.4(2.1-9.3)
(range)
_ Simple 172 (75.1%)
Seizure type, n (%)
Complex 57 (24.9%)
o Yes 88 (38.4%)
Family history of FS, n (%)
No 141 (61.6%)
S - (%) Yes 36 (15.7%)
amily history of epilepsy, n (%
y STy O €RTIERSY. No 193 (84.3%)
1 19 (8.3%)
2 109 (47.6%)
Number of recurrences before
0,
prophylactic treatment, n (%) 3 71 (31%)
4 22 (9.6%)
5 8 (3.5%)
Recurrence of FS after Yes 57 (24.9%)
prophylactic treatment, n (%) No 172 (75.1%)
Subsequent epilepsy after Yes 26 (11.4%)
prophylactic treatment, n (%) No 203 (88.6%)

Time to subsequent epilepsy,

months, median (range) 24 (2-84)

FS: Febrile seizure
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recurrences, and 17 (29.9%) had three or more recurrences.
Recurrence of FS after rectal DZP prophylaxis was observed in
36.4% of females and 17.7% of males (p=0.002). The rate of
recurrence after rectal DZP prophylaxis is 38.6% in patients with
complex seizures and 20.3% in patients with simple seizures
(p=0.006). There was no statistically significant difference in
the rate of recurrence of FS after rectal DZP prophylaxis based
on the age at the first seizure, family history of FS, and family
history of epilepsy (p=0.36, p=0.51, and p=0.39, respectively)
(Table 2). Our study also found that there was no statistically
significant difference in the number of recurrences of FS after
prophylactic rectal DZP treatment based on gender, age at
the first seizure, seizure type, family history of FS, or family
history of epilepsy (p=0.61, p=0.50, p=0.66, p=0.85 and p=0.61,
respectively) (Table 3).

When the number of recurrences after prophylactic rectal
DZP therapy in our study was examined, one recurrence was
observed in 36.8% of patients, two recurrences in 33.3%, and
three or more recurrences in 29.9%. When the seizure type of
patients was examined, 3 or more recurrences were observed in
25.7% of patients who had simple FS, and in 36.4% of patients
who had complex FS. Although it was found that the number
of recurrences after prophylactic rectal DZP therapy was higher
in patients with complex FS, this difference was not statistically
significant.

Subsequent Epilepsy after Prophylactic Rectal DZP
Treatment

During the follow-up, epilepsy occurred in 11.6% of
the patients (26/229) who received prophylactic rectal DZP
treatment and in 45.6% of those (26/57) who experienced
recurrence after prophylaxis (p<0.001). While the rate of
epilepsy was 7.6% in those with simple seizures, this rate was

Table 2: Comparison of patients in terms of recurrence after
prophylactic diazepam treatment

Recurrence of FS after
prophylactic treatment

Yes (n=57) No (n=172) p-value
Female 32 (36.4%) 56 (63.6%)
Gender 0.002
Male 25 (17.7%) 116 (82.3%)
Age at first FS,
months, median 18 (6-46) 18 (6-60) 0.364
(range)
. Simple 35(20.3%) 137 (79.7%)
Seizure type 0.006
Complex 22 (38.6%) 35 (61.4%)
H i Yes 24 (27.3%) 64 (72.7%)
Family hlztory 0510
of FS, n (%) No 33 (23.4%) 108 (76.6%)
i H Yes 11 (30.6% 25 (69.4%
Family history of ( ) ( ) 0392

epilepsy, n (%) No

FS: Febrile seizure

46 (23.8%) 147 (76.2%)
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22.8% in those with complex seizures (p=0.002). Epilepsy did
not occur in patients without recurrence, while the rate of
epilepsy was 4.8% in patients with one recurrence, 42.1% in
those with two recurrences, 100% for three or more recurrences
(p<0.001) (Table 4). In patients with epilepsy, it was shown that
3.8% of patients had one relapse, 30.8% had two relapses, and
65.4% had three or more relapses after prophylactic rectal
DZP treatment (p<0.001). Consequently, as the number of
recurrences increases after rectal DZP prophylaxis, the rate of
epilepsy increases.

FS are common in children and are generally considered
to have a favorable prognosis. Some studies suggest that
prophylaxis may not be necessary due to the overall good
prognosis of FS. However, many other studies have demonstrated
that prophylactic treatment can effectively prevent recurrence,
particularly in patients with higher risk for epilepsy (6,10,11). It's
worth noting that while prophylactic rectal DZP treatment has
been shown to prevent recurrent FS, there is limited evidence to
suggest that it can also prevent the development of epilepsy in
the long term (9,12).

Of 229 patients who were started on prophylactic DZP
treatment, 88 (38.4%) were female, and 141 (61.6%) were male.
In previous studies, the male to female (M/F) ratio was found to
be 1.2/1-1.4/1 (9,13), and in our study, the M/F ratio was found
to be 1.6/1, similar to these results. It is known that it peaks in
the 18" month and its incidence decreases after the age of 3
years (2,4,9). In our study, the median age of the first seizure
was found to be 18 months, consistent with the literature.

Eighty-85% of children with FS have simple seizures,
whereas 15% have complex seizures (9,13). In our study, it was
observed that 172 (75.1%) of the patients had simple FS, and 57
(24.9%) had complex FS. The rate of patients with complex FS
was found to be slightly higher than in the literature.

Family history of FS was reported to be 25-400% in patients
with FS (14,15), and in our group, family history of FS was found
to be 38.4%. Family history of epilepsy in patients with FS was
found to be 10.3% in a previous study by Pavlidou et al. (16,17)
and 8.8% in another study, and it was found to be higher with
15.7% in our study.

In our study, no recurrence was observed in 172 (75.1%) of
the patients, while one or more recurrences were observed in

Table 3: Number of recurrences after prophylactic diazepam treatment
Recurrence numbers after prophylactic diazepam treatment (n=57)

1 (n=21)
Female 12 (37.5%
Gender, n (%) ( J
Male 9 (369%)
Age at first FS (months) (range) 17 (7-30)
) Simple 15 (42.9%)
Seizure type
Complex 6 (27.3%)
I Yes 13 (39.4%)
Family history of FS
No 8 (33.3%)
Family hist £ enil Yes 3 (27.3%)
amily history of epileps
Y ¥ priepsy No 18 (39.1%)

FS: Febrile seizure

Table 4: Subsequent epilepsy after prophylactic diazepam treatment

Femal
Gender emae
Male
Age at first FS (month) (range)
. Simple
Seizure type
Complex
- No
Family history of FS
Yes
S . No
Family history of epilepsy
Yes
1
Number of recurrences after diazepam 2
treatment
3 or more

2 (n=19) 3 or more (n=17) p-value
12 (37.5%) 8 (25%)
0.619
7 (28%) (36%)
17 (8-42) 9 (6-46) 0.572
11 (31.4%) (25 7%)
0.669
8 (36.4%) 8 (36.4%)
1 (33.3%) 9 (17.3%)
0.857
8 (33.3%) 8 (33.3%)
5 (45.5%) 3 (27.3%)
0.616
14 (30.4%) 14 (30.4%)
Subsequent epilepsy (n=26)
Yes No p-value
11 (12.5%) 77 (87.5%)
0.666
15 (10.6%) 126 (89.4%)
18.5 (6-46) 18 (6-60) 0.865
13 (7.6%) 159 (92.4%)
0.002
13 (22.8%) 44 (77.2%)
14 (9.9%) 127 (90.1%)
0.390
12 (13.6%) 76 (86.4%)
20 (10.4%) 173 (89.6%)
0.274
6 (16.7%) 30 (83.3%)
1 (4.8%) 20 (95.6%)
8 (42.1%) 11 (57.9%) 0
17 (100%) 0 (0%)
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57 patients (24.9%) after prophylactic rectal DZP treatment. In
studies investigating the efficacy of prophylactic DZP treatment,
recurrence rates after DZP prophylaxis were reported to be
between 5% and 42% (17-23). The recurrence rate in our study
was found to be among the rates reported in the literature.

When the patients were examined in terms of gender,
recurrence was observed in 36.4% of girls and 17.7% of boys
after rectal DZP treatment (p=0.002). Male gender is considered
a minor risk factor for recurrence in patients who did not receive
prophylaxis, and there is not yet a study investigating the effect
of gender on recurrence in patients receiving prophylaxis (24).

When the patients were compared regarding seizure type,
the recurrence rate was 38.6% in patients with complex FS,
while this rate was 20.3% in patients with simple FS (p=0.006).
In a study by Pavlidou et al. (16) on patients who did not receive
prophylaxis, recurrence rates were found to be higher in patients
with complex FS. In our study, as in many other studies (17,24-
26), complex FS was thought to be a risk factor for FS recurrence.

A family history of FS is known as a definite risk factor, and
a family history of epilepsy is known as a possible risk factor for
FS recurrence (5,16,24,25,27). In our study, it was observed that
27.3% of the patients with a family history of FS and 23.4%
of those without a family history of FS experienced recurrence
after prophylactic treatment. In the study conducted by Pavlidou
et al. (16), FS recurrence was significantly higher in patients
with a family history of FS. In our study, while not statistically
significant, there was a slightly elevated rate of recurrent
episodes among patients who had a family background of FS.

Recurrence of FS was observed in 30.6% of patients with a
family history of epilepsy and 23.8% of those without a family
history of epilepsy. In the study of Pavlidou et al. (17), recurrence
was observed in 41% of those with a family history of epilepsy
and 40% of those without a family history of epilepsy, and no
significant difference was found. In the study by Tarkka et al.
(28) with patients who did not receive prophylaxis, recurrence
was observed in 28% of patients with a family history of FS and
in 220 of patients without a family history of FS; recurrence
was seen in 38% of patients with a family history of epilepsy
and in 22% of patients without a family history of epilepsy. In
our study, although the recurrence rates were higher in patients
with a family history of epilepsy compared to patients without
a family history of epilepsy, no statistically significant difference
was found.

In our study, subsequent epilepsy was diagnosed in 12.5%
of girls and 10.6% of boys after prophylactic DZP treatment
(p=0.66). Although there is no research investigating the effect
of gender on subsequent epilepsy after prophylactic treatment,
it is known that gender is not among the risk factors in studies
investigating the development of epilepsy after FS in patients
who did not receive prophylaxis (8,29-32).

When the age of the first seizure of patients was examined,
the median age of the first seizure was 18.5 months for those
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who developed epilepsy and 18 months for those who did not.
Itis known that the age of the first seizure is not among the risk
factors for the development of epilepsy in children who have
had FS (8,24,29,33,34). In a retrospective study by Vestergaard
et al. (35) in patients who did not receive prophylaxis, it was
argued that there is an increased risk of developing epilepsy
within two years after FS in children who experience their first
FS below one year of age or above three years of age. Pavlidou
et al. (32) argued in their study that the first FS occurring above
three years of age doubles the risk of developing epilepsy. In our
study, it was found that the age of the first FS did not affect the
development of epilepsy in patients who received prophylactic
DZP treatment.

When patients were analyzed according to the type of
seizure, epilepsy was observed in 7.6% of those who had a
simple FS and 22.8% of those who had a complex FS (p=0.002).
While the risk of developing epilepsy in the general population is
known to be 0.5-0.8%, the risk of developing epilepsy in simple
FSis 1-2.2%, and in complex FS is 4.1-7% (33). According to the
study conducted by Annegers, the risk of epilepsy is found to be
6-8% when one complex FS feature is present, 17-22% when
two features are present, and 49% when three features are
present. Some publications argue that focal seizures specifically
increase the risk of epilepsy (29,32), but many other studies
suggest that all three features of complex seizures increase the
risk of developing epilepsy (7,8,33,36). In our study, similar to
previous studies, it was supported that a history of complex FS
is a risk factor for subsequent epilepsy.

When we evaluate the number of recurrences after
prophylactic DZP treatment, it was found that epilepsy was
diagnosed in 4.8% of patients who had one recurrence after
treatment, 57.9% of patients who had two recurrences, and
100% of patients who had three or more recurrences. Notably,
subsequent epilepsy did not occur in patients who did not have
recurrences after prophylactic DZP treatment. In our study, out
of the 26 patients who developed epilepsy, a substantial majority
(65.4%) had three or more recurrences after DZP prophylaxis.
Additionally, 30.8% had two recurrences, while only 3.8% had
a single recurrence following DZP prophylaxis. In the study by
Pavlidou et al. (32), among patients who did not receive DZP
prophylaxis, it was reported that epilepsy occured in 10.4% of
patients who had one recurrence, 17.9% of patients who had
two recurrences, 22.9% of patients who had three recurrences
and 25.8% of patients who had four or more recurrences.
Other studies also support that the risk of developing epilepsy
increases with the number of recurrences, as seen in the study by
Berg and Shinnar (34), among patients who did not receive DZP
prophylaxis, where epilepsy was observed in 4.2% of patients
with one recurrence, 6.1% with two recurrences, 8.1% with
three recurrences, and 20.4% with four or more recurrences.
The studies conducted on patients not receiving prophylaxis
also indicate an increased risk of epilepsy as the number of
recurrences of FS increases, similar to our study. Taken together
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with our results, this data shed light on the importance of
monitoring and managing recurrences effectively to mitigate
the potential development of epilepsy.

Study Limitations

The strength of our study is that it is the first study that
reveals the outcomes of the patients who received intermittent
rectal DZP prophylaxis in the Turkish pediatric FS cohort. The
limitations of our study are its retrospective design, relatively
short follow-up duration (i.e., 4.4 years), and relatively small-
sized study group.

In our study, it was found that as the number of recurrences
decreased, the rate of epilepsy also decreased, and patients
without recurrence did not experience epilepsy. Although this
interesting finding raises questions about whether reducing the
number of recurrences can prevent the subsequent epilepsy, it
is not possible to make a definitive interpretation with these
results. Large scale prospective studies are needed to determine
the preventive effect of prophylactic rectal DZP treatment on
subsequent epilepsy.
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Abstract

Objectives: Prohibitions and precautions implemented due to the coronavirus disease-2019 (COVID-19) pandemic have disrupted children with
cerebral palsy (CP) from accessing special education, rehabilitation and medical care. This study aimed to determine the changes and problems of
children with CP regarding health and special education due to the COVID-19 pandemic.

Materials and Methods: Hundred children were included with CP who were followed up with a diagnosis of CP in the Ankara University Faculty of
Medicine, Department of Physical Medicine and Rehabilitation, Pediatric Rehabilitation Unit. Hundred patients aged 0-18 years, who accepted to
participate, were included between January 1, 2021 and January 31, 2022. Afterwards, questions were asked to the parents within the scope of the
questionnaire consisting of 25 open- and close-ended questions.

Results: Hundred children with CP [47 female, 53 male; mean age 7.4 (2-16 years)] were included. It was determined that 19% of children had
COVID-19 infection and only 2 children had impaired functional status. It was determined that 38% of children could not continue special
education, but 81% could go to reqgular outpatient clinic control. It was observed that 31 (31%) children needed botulinum toxin injection and only
17 children were injected. It was noted that 92% of the participants had internet access at home, but only 2 (2%) had knowledge about telemedicine
or telerehabilitation. In this process, it was seen that 449% of the participants continued their home exercises every day and 30% of them performed
more than 3 days a week.

Conclusion: It was determined that, pediatric patients with CP who needed special education and rehabilitation were affected due to the
COVID-19 pandemic. Difficulty in accessing interventional procedures such as botulinum toxin injection, special education services and the use of
telerehabilitation were identified as the most affected areas. This pandemic has taught us that we should include alternative approaches such as
telemedicine and telerehabilitation in the rehabilitation program to minimize these effects.

Key Words: Cerebral Palsy, COVID-19, Rehabilitation, Telerehabilitation, Telemedicine

Amag: Koronaviris hastali§i-2019 (COVID-19) pandemisi nedeniyle uygulanan énlemler serebral palsili (SP) cocuklarin 6zel egitim, rehabilitasyon ve
tibbi tedavilere erisimlerinde kesintilere neden olmustur. Bu calismada, COVID-19 pandemisi nedeniyle SP'li cocuklarin ve ailelerinin, saglik ve egitim
ile ilgili yasadiklari degisimleri ve sorunlari belirlemek amaglanmistir.

Gerec¢ ve Yontem: Ankara Universitesi Tip Fakiiltesi Fiziksel Tip ve Rehabilitasyon Anabilim Dali Pediyatrik Rehabilitasyon Unitesi'nde SP tanisi
ile izlenen 100 SP'li cocuk dahil edilmistir. Acik ve kapali 25 sorudan olusan anket formu ile 1 Ocak 2021-31 Ocak 2022 arasinda degerlendirme
yapimistir.

Bulgular: Cocuklarin 47'si kiz, 53'li erkek olup ortalama yas 7,4'tiir (2-16 yas). SP tiplerine gére dagilimlari ise; %30'u hemiplejik, %49'u diplejik ve
021'i tlm viicut tutulumlu seklindeydi. SP'li cocuklarin %19'unun COVID-19 enfeksiyonu gecirdigi ve sadece 2 tanesinin fonksiyonel durumunda
bozulma oldugu goriildi. SP'li ¢ocuklarin %38'i pandemi siirecinde 6zel egitime devam edememistir, buna karsilik %81'inin diizenli fiziksel tip ve
rehabilitasyon poliklini§i kontroliine gidebildigi saptanmistir. Otuz bir hastanin pandemi siirecinde botulinum toksin enjeksiyonu ihtiyacinin
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oldugu ve yalnizca 17 hastaya botulinum toksin enjeksiyonu yapildigi goriilmustiir. Katihmeilarin %92'si evinde internet erisimi oldugunu, ancak
katilimcilardan sadece 2 tanesinin (%2) teletip veya telerehabilitasyon konusunda bilgi sahibi oldugu dikkat cekmistir. Bu siirecte %68 hastanin
evde egzersizlerinin yaptirildigi ve bu hastalarin %44'liniin her giin, %30'unun ise haftada 3 glinden fazla ev egzersizlerine devamlilik sagladigi
goriilmiistir.

Sonug: COVID-19 pandemisi nedeniyle tiim hasta gruplari gibi 6zel egitim ve rehabilitasyon ihtiyaci duyan SP'li cocuk yas grubu hastalarin da
etkilendigi saptanmistir. En sik etkilenen alanlar olarak; 6zel egitim hizmetleri, botulinum toksin enjeksiyonu gibi girisimsel islemlere ulasimda
gticliik ve telerehabilitasyon uygulamalarinin yaygin olarak kullaniimadi§i saptanmistir. Glinimiizde teknolojideki gelisimler, bircok medikal alanda
kullaniimaktadir, bu pandemi nedeniyle goriiyoruz ki teknolojideki bu gelisimleri teletip ve telerehabilitasyon alanlarina uyarlayarak rehabilitasyon

programlarina daha sik dahil etmeliyiz.

Anahtar Kelimeler: Serebral Palsi, COVID-19, Rehabilitasyon, Telerehabilitasyon, Teletip

Introduction

Cerebral palsy (CP) is a group of disorders affecting the
development of movement and posture, causing activity
limitation (1). It is the most common cause of childhood
disability. In Tirkiye the prevalence was reported to be 4.4
per 1000 live births (2). The aim of the clinical management
of children with CP is to maximize functions and participation
in activities and community and prevent or minimize the
occurrence of CP complications such as joint contracture,
delay surgical interventions as much as possible, and provide
new skills appropriate for the child's age and functional status.
In our country, rehabilitation services for children with CP are
carried out in hospitals and private physical therapy centers
special education institutions.

The novel coronavirus disease-2019 (COVID-19) outbroke in
December 2019 in Wuhan, China. It was declared a pandemic
by the World Health Organization on March 11, 2020, with
its rapid spread all over the world. COVID-19 is less severe
among children compared to adults, and most of children are
diagnosed with asymptomatic or mild disease (3,4). However,
6.7% patients may show severe disease, especially the ones
with comorbidities such as neurological disorders (5). Due to
the lack of effective vaccination protocols or effective antiviral
therapies, strict public health precautions such as social
isolation are the most effective means of reducing cases and
deaths in most countries (6).

The importance of rehabilitation for patients with chronic
neurological disease has been emphasized in many articles
(7.8). However, due to the pandemic, these activities had to
be suspended. The CP rehabilitation team is also at risk of
contamination, as other health care professionals. During
this period, disruptions occurred in the routine rehabilitation
services of the patients. Itis thought that there may be problems
such as lack of access to rehabilitation, inability to renew

existing assistive devices or prescribe a new device, inability
to perform botulinum toxin A injection or prescribe oral anti-
spasticity medicines. Because most of the physical medicine and
rehabilitation clinics were closed and turned into COVID-19
clinics, the teams are also involved in the filiation groups or in
the direct follow-up of COVID-19 patients. In addition, special
education institutions were closed during this period. Both the
changes in rehabilitation services and the problems experienced
by the patients and their families during the pandemic period
(not being able to leave the house, etc.) can cause complications
such as soft tissue problems and bone deformities, and regression
in motor skills. Suggested model of rehabilitation approach
during social isolation period is telerehabilitation; where
rehabilitation professionals interact with patients remotely via
telecommunication devices to provide rehabilitation assistance

(9).

Telemedicine or telerehabilitation is an new and challenging
method for many healthcare professionals around the world. In
our country, telerehabilitation applications have started to be
implemented, albeit limited, in this period.

Despite the importance of social isolation in both control
strategies for pandemic and protection of at-risk groups, it
negatively affects the biopsychosocial life of the pediatric
population with chronic neurological disease. Due to isolation,
these patients may have problems in accessing special education,
rehabilitation or medical treatments.

There is few studies examining the rehabilitation process
during the COVID-19 pandemic in the 0-18 age group with a
diagnosis of CP (10-15). In the studies conducted, the rates of
COVID-19 infection of children with CP during the lockdown
period, the possibilities of reaching special education or
hospitals, and the use of telemedicine and telerehabilitation
facilities were investigated. Most of these studies cover the
3-month period in the lockdown period. We planned this study
to evaluate the situation in our own clinic due to the feedback
and demand from the patients we followed up during pandemic,
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to investigate the situation in a year when the number of cases
was the highest, and to contribute to the literature.

This study aimed to determine the changes and problems of
children with CP and their families regarding health and special
education due to the COVID-19 pandemic.

Materials and Methods

Children who were followed up in Pediatric Rehabilitation
Unit of Physical Medicine and Rehabilitation Department,
Ankara University Faculty of Medicine with the diagnosis of
CP were invited to participate in the study. Hundred patients
aged 0-18 years, who accepted to participate, were included
between January 1, 2021 and January 31, 2022. This research
was conducted within the scope of good clinical practice. The
research was carried out with the decision of Ankara University
Faculty of Medicine, Human Research Ethics Committee
numbered 12-128-21, and dated 19.02.2021.

The patients who accepted to participate were informed
about the study and invited after routine outpatient control
examinations. Afterwards, questions were asked to the parents
within the scope of the questionnaire consisting of 25 open-
and close-ended questions (SEQT, MT, SK, BST). The survey was
administered only once. The interview took about 15 minutes.

Questionnaire consists of 5 main headings;

1. Special education, physical medicine and rehabilitation
outpatient follow-up, home exercises programme,

2. Medical treatment, injection, supplemental vitamin,
3. Assistive device,
4. COVID-19 infection assessment,

5. Internet access at home, telemedicine and telerehabilitation.

Inclusion Criterias

Patients with CP aged 0-18 years who applied to Ankara
University Faculty of Medicine physical medicine and
rehabilitation, Pediatric Rehabilitation Unit and volunteered to
participate in the study and/or their parents reported.

Exclusion Criterias

Those who did not volunteer to participate in the study.

Statistical Analysis

Statistical analysis was performed using the R Statistical
Software version 3.6.2 (R Statistical Software, Institute for
Statistics and Mathematics, Vienna, Austria) was used in the
analysis of the data. While descriptive statistics were used for
demographic data (mean + standard deviation), percentage

distribution was used in the answers to the questionnaire
questions.
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A total of 100 children, 47 female and 53 male, with a
diagnosis of CP, aged 0-18 years, with a mean age of 7.4 (2-16
years), were included in the study. Thirty (30%) of the children
included in the study were hemiplegic type CP, 49 (49%) diplegic
type CP, and 21 (21%) had quadriplegic CP. The characteristics
of the children showing age, gender and type of involvement
are presented in Table 1.

The evaluation results of the patients for COVID-19 infection
are presented in Table 2.

During the pandemic, %38 of children with CP could not
continue special education. The most common reason for this
was stated as the closure of special education centers. On the
other hand, it was determined that 81% of the participants
were able to go to regular physical medicine and rehabilitation
outpatient clinic control. Most of the children who use regular
medicine (36%) did not have any problems in the supply of
drugs because they could buy drugs directly by applying to
the pharmacy. It was determined that 28 (28%) children using
anti-epileptic drugs used their drugs without stopping, and 1
child did not use anti-spastic drugs. Sixty-seven (67%) children
used assistive devices for resting and walking, 36 (53.7%) renew
their orthosis, and the majority (78.4%) had no problems with
orthosis replacement. It was observed that 31 children needed
botulinum toxin A injection during the pandemic and only
17 children were given botulinum toxin A injections. It was
determined that 21 children could not use a face mask due to
being restless and crying.

Table 1: Demographic information of the participants (n=100)

Age (years) [mean (min.-max.)] 7.4 (2-16)
Female 47 (47%)
Gender n (%) Male 53 (53%)
Hemiplegic 30 (30%)
CP type n (%) Diplegic 49 (49%)
Quadriplegic 21 (21%)
min.-max.: Minimum-maximum, CP: Cerebral palsy
Table 2: Assessment for COVID-19 infection
Yes n (%)
Have you had a COVID-19 infection? 19 (19%)

Has there been any deterioration in functional status
after COVID-19 infection?

After the COVID-19 infection was over, was she/he able 17
to return to her/his old rehabilitation program? (89.5%)

Have family members had COVID-19 infection? 52 (520%)
COVID-19: Coronavirus disease-2019

2 (10.5%)



Ankara Universitesi Tip Fakiiltesi Mecmuasi 2023;76(4):310-315

Ozdemir Tekes ve ark. COVID-19 Pandemisinde Serebral Palsi Rehabilitasyonu

Although 92% of the parents stated that they had internet
access at home and 76% used the internet for their child with
CP, only 2 (2%) of the parents were found to have knowledge
about telemedicine or telerehabilitation and 2% of the families
participated in the telerehabilitation program.

In this process, it was stated that 68% of the children
continued to exercise at home, and 44% did home exercises
every day, and 30% did more than 3 days a week.

The COVID-19 pandemic has caused social, economic,
physical and psychological changes in the all the people. During
this period, it was observed that children with CP who needed
special education and rehabilitation were affected as well as
all people. During the isolation period, when full lockdown
is experienced, they were restricted from going to special
education and routine outpatient clinic control. Since special
education centres were closed between March 16 and June 15,
2020 in our country, children with CP could not continue special
education for about 3 months. With the measures taken later,
most of the children attended special education reqularly. It has
also been observed that most of the children do the regular
home exercise program under the supervision of their families.

In this study, it was observed that children with CP had a
lower rate of COVID-19 infection during the pandemic. Other
family members, on the other hand, had a higher rate of
COVID-19 infection. Most children with CP who had COVID-19
infection were able to return to their old rehabilitation program
after infection. In the study conducted by Karbuz et al. (16),
covering pediatric cases between March 16 and June 15, 2020,
it was determined that there were 1156 pediatric patients with
COVID-19 infection, and the mean age of these children was
10.75.

In the study conducted by Akpinar et al. (10), COVID-19
infection was detected in the immediate family members,
coworkers and relatives of 39 families, and the father in one
family had COVID-19 infection. Cankurtaran et al. (14) found
that 5 (5.3%) children and 13 (13.8%) caregivers had of
COVID-19 infection. We think that children with CP have a lower
incidence of COVID-19 infection, as their social contacts are
restricted more than other individuals during the pandemic. In
the study conducted by Capan et al. (17), in which 309 children
with CP, spina bfida and neuromuscular disease diagnoses were
included, 2 (0.6%) children diagnosed with Angelman Syndrome
and Becker Muscular Dystrophy had COVID-19 infection.

In our hospital, which provides tertiary health care, regular
follow-up of children with CP was continued during the
pandemic. Thanks to the arrangements made for the direct
supply of the prescribed drugs from the pharmacy, most of the

patients using regular drugs had no difficulty in obtaining their
drugs. Compared to their access to oral medical treatments,
they had difficulty accessing treatments such as botulinum
toxin A injection. Botulinum toxin A injections are performed
under anesthesia in operating rooms; during the pandemic, the
number of these procedures has been reduced as there is a risk
of infection, so their access to these treatments has decreased.

Akpinar et al. (10), in their study between 28 May and 26
June 2020, found that 42 (20.4%) children postponed their
routine outpatient clinic appointments and 26 (12.6%) children
postponed their botulinum toxin A injection appointments, but
all children took antiepileptic and antispastic drugs. Twenty-three
(11.2%) children did not exercise at home during the pandemic,
86 (41.7%) children performed a regular home exercise program
(at least 3 days a week, 30 minutes), while 97 (47.1%) children
applied the home exercise program irregularly (10).

In another study, it was found that 63 (67.1%) children did
not come to their routine control during the pandemic and 9
(9.6%) children were injected with botulinum toxin A. Thirty-
two (34%) children continued their routine physical therapy
sessions, and 50 (53.2%) children continued their routine
physical therapy sessions despite taking a break between
March 2020 and November 30, 2020. Twelve children stopped
attending physical therapy sessions (14).

It was reported that 247 (80%) children had scheduled
physical medicine and rehabilitation outpatient clinic
appointments during the lockdown period, but only 14 (6%)
of them showed up for their appointment, 172 (70%) children's
families did not prefer to go to the hospital by Capan et al. (17).
It was determined that 24% of children's appointments were
canceled because physical medicine and rehabilitation physicians
were assigned to COVID-19 clinics. It was observed that 94% of
the children in this study could not attend the planned special
education and speech language therapy sessions, 12 children
could attend the telerehabilitation sessions, and 2 children
continued the exercise program at home with a physiotherapist.
Seventy three (25%) of the families and caregivers reported
that they did not apply home exercises, 49 (17%) reported
that they continued home exercises but they did not find it
sufficient. Botulinum toxin A injection was administered to 91
of 137 children with CP in this study before the pandemic and
re-injection was planned for 44 children during the pandemic,
but 40 (91%) children could not be injected. As the reasons for
this situation; It was observed that families did not prefer to
go to the hospital during the pandemic (74%), appointments
were delayed (10%) due to changes in the health system,
families could not get an appointment (8%) or personal
reasons (8%) (17).

In these studies, it was thought that most of the children
could not go to the routine outpatient clinic control because the
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evaluation was made during the full lockdown period. Although
our study also covers the lockdown period between March-June
2020, since we evaluated a one-year period between January 1,
2021 and January 31, 2022, the rates of attendance to routine
outpatient clinic control and special education were found to
be higher.

It has been observed that most of the children using orthoses
continue to use the device and have no problems with device
replacement. In the study of Cankurtaran et al. (14), it was
found that 29 (30.9%) children did not continue to use orthoses
during the pandemic.

Since the COVID-19 pandemic occurred unexpectedly
and suddenly, of course, it effected the entire health system,
including rehabilitation practices. During the pandemic, the
field of pediatric rehabilitation had to find new and creative
applications such as telemedicine and telerehabilitation to
support children with CP and their families. There are studies
showing the positive effects of telerehabilitation in patients
with CP during the COVID-19 pandemic. Cristinziano et al.
(18) found that telerehabilitation had a positive effect on
gross motor function and stated that could help the patient or
caregiver to acquire skills in performing home exercises. Celikel
et al. (19) found that motor learning-based telerehabilitation
had positive effects on quality of life. According to these studies
telerehabilitation can be considered an effective tool that can
temporarily replace the in-person therapy especially during
situations like COVID-19 pandemic.

In this study and other studies, it has been emphasized
that health services can be continued with telemedicine and
telerehabilitation applications in situations that require social
isolation such as the COVID-19 pandemic (11,15). However, in our
study, we found that only 2% of their families have knowledge
about telemedicine or telerehabilitation and participated in the
telerehabilitation program.

It was reported that 77% of children's examinations were
canceled or postponed during the lockdown period of the
COVID-19 pandemic in France between on 6-17 April 2020, it
was determined that 77% of the children's medical consultations
were canceled or postponed. It has been stated that 4% of
ongoing medical consultations were conducted face-to-face,
and 18% by telemedicine method (13).

In Italy, 5.9% of 68 children attended special education
during the COVID-19 pandemic, 23.5% attended a structured
telerehabilitation program, 42.6% attended the program
directed by the physiotherapist by phone or video call, 16.1%
continued home exercises only with family without supervision.
It was found that 13.20 of them continued to exercise, and
13.2% left the exercise program completely (12).
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In European data, we see that telemedicine applications are
used more than in our country. As a result of our experiences
from this pandemic, it is clear that telerehabilitation practices
should be a part of rehabilitation programs in our country as
well.

Study Limitations

Limitations of this study are; the sample size of the study
is quite small and consists of children with CP followed in the
university hospital. Therefore, the findings cannot be generalized
to all children with CP in our country. Secondly, the information
of the families of the children included in the study was not
evaluated.

In conclusion, although there were some limitations in
accessing health services during the COVID-19 pandemic,
it was determined that the most basic problem was that
children with CP could not continue special education and that
telerehabilitation practices were not used enough in our country.
Today, developments in technology are used in many medical
fields. Due to this pandemic, we see that we should include these
developments in technology more frequently in rehabilitation
programs by adapting them to the fields of telemedicine and
telerehabilitation. Thus, we can use telerehabilitation methods
to maintain rehabilitation practices, especially during periods
that require social isolation, such as pandemics. We suggest that
future studies which evaluate the effects of telerehabilitation
on motor functions and quality of life of children with CP
could provide more information. And comparing the effects of
telerehabilitation and face-to-face treatment could give further
information about the rehabilitation of children with CP.
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The Assessment of Vascular Calcification, Arterial Stiffness, and
Nutritional Status in Patients on Hemodialysis, A 5-Year Follow-up
Study

Hemodiyaliz Hastalarinda Vaskuler Kalsifikasyon, Arteriyel Sertlik ve Nutrisyonel Durumun
Degerlendirilmesi, 5 Yillik Takip Galismasi
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Abstract

Objectives: This study aimed to find out the relationship between vascular calcification, arterial stiffness, and nutritional status, and investigate
their effects on 5-year mortality.

Materials and Methods: This study included 79 hemodialysis patients. Fetuin-A and FGF-23 levels were measured. The average blood pressure (BP)
of the previous 12 months was used. The abdominal aortic calcification (AAC) score was measured from lateral abdominal radiographs. Carotid-
femoral pulse wave velocity (cf-PWV) was used for arterial stiffness assessment. The geriatric nutritional risk index (GNRI) was used for nutritional
status, and calculated as the following formula; [14.89*serum albumin (g/dL)] + (41.7* body weight/ideal body weight).

Results: Twenty-five (31.6%) of 79 patients died within 5 years. When the alive and deceased groups were compared age (p=0.001), diabetes mellitus
(p=0.041), GNRI (p=0.019), AAC score (p=0.009), cf-PWV (p=0.003), albumin (p=0.030), C-reactive protein (p=0.003), mean systolic BP before dialysis
(p=0.018), and mean diastolic BP before dialysis (p=0.045) were significantly different between two groups, whereas Fetuin-A and FGF-23 were
not. AAC score above 3 points [area under the curve (AUC): 0.682], cf-PWV above 8.1 (AUC: 0.727), and GNRI score 99.2 and lower (AUC: 0.663)
had estimated 5-year mortality well. GNRI was the only independent variable (hazard ratio: 0.924, p=0.047) in multivariable cox regression analysis.

Conclusion: There was a close relationship between AAC score, GNRI, c¢f-PWV, and long-term mortality. The cf-PWV and its close relationship with
average BP measurements must be assessed for future studies. Following GNRI must be targeted for its crucial role as an independent factor of
mortality.

Key Words: Vascular Calcification, Arterial Stiffness, Nutrition, FGF-23, Fetuin-A

Amac: Bu calismada vaskiiler kalsifikasyon, arter sertlik ve niitrisyonel durum arasindaki iliskinin ortaya ¢ikariimasi ve 5 yillik mortalite lizerine
etkilerinin arastirilmasi amaglanmistir.

Gereg ve Yontem: Calismaya 79 hemodiyaliz hastasi dahil edildi. Fetuin-A ve FGF-23 kan seviyeleri dl¢iildii. Onceki 12 ayin ortalama kan basinci
(KB) degerleri kullanildi. Abdominal aortik kalsifikasyon (AAK) skoru lateral abdominal grafilerden ol¢tildi. Arteriyel sertligin degerlendirmesinde
karotis-femoral nabiz dalga hizi (kf-NDH) kullanildi. Niitrsiyonel durumun degerlendirilmesi icin geriatrik niitrisyonel risk indeksi (GNRI) kullanildi.
GNRI formiilt; [14,89*serum albtimini (g/dL)] + (41,7 viicut agirhigif/ideal viicut agirhig).
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Bulgular: Yetmis dokuz hastanin 25' (%31,6) 5 yil icinde 6ldii. Sagkalan ve &len gruplar karsilastirldiginda yas (p=0,001), diabetes mellitus
(p=0,041), GNRI (p=0,019), AAK skoru (p=0,009), kf-NDH (p=0,003), albiimin (p=0,030), C-reaktif protein (p=0,003), diyaliz 6ncesi ortalama sistolik
KB (p=0,018) ve diyaliz 6ncesi ortalama diyastolik KB (p=0,045) acisindan iki grup arasinda anlamli fark bulunurken, Fetuin-A ve FGF-23 acisindan
fark bulunmadi. AAK skoru >3 [egri altinda kalan alan (AUC): 0,682], kf-NDH >8,1 (AUC: 0,727) ve GNRI <99,2 (AUC: 0,663) 5 yillik mortaliteyi
ongeren degerler olarak bulundu. Cok degiskenli Cox regresyon analizinde GNRI tek bagimsiz degiskendi (tehlike orani: 0,924, p=0,047).

Sonug: AAK skoru, GNRI, kf-NDH ve uzun dénem mortalite arasinda yakin iliski mevcuttur. Kf-NDH ve ortalama KB olctimleri ile yakin iliskisi
gelecekteki cahismalar icin degerlendirilmelidir. Bagimsiz bir mortalite faktérii olarak kritik rolii nedeniyle GNRI skorlarinin takibi hedeflenmelidir.

Anahtar Kelimeler: Vaskiiler Kalsifikasyon, Arteriyel Sertlik, Beslenme, FGF-23, Fetuin-A

Introduction

Cardiovascular diseases are leading the major problems in
patients with chronic kidney disease, especially for end-stage
kidney disease, and cause serious morbidity and mortality (1).
Vascular calcification forms the basis of cardiovascular diseases.
Age, diabetes mellitus, hypertension, hyperlipidemia, obesity,
and tobacco are known as traditional risk factors for vascular
calcification. On the other hand, poor nutrition, chronic
inflammation, factors related with bone- mineral disorders,
duration of dialysis, and dialysis modality constitute the non-
traditional risk factors (2). Fetuin-A is a glycoprotein that acts as
a protective factor for vascular calcification in end-stage kidney
disease (3). FGF-23 plays a role in bone-mineral homeostasis.
Higher levels of FGF-23 are correlated with abnormal mineral
metabolism, but the role of FGF-23 on vascular calcification is
controversial (1). Lateral abdominal radiograph is recommended
by KDIGO to assess aortic vascular calcification, and it is an easy
and cost-effective method to measure (4). Another vascular
calcification-related definition is arterial stiffness, and pulse
wave velocity is used to measure it.

Arterial stiffness and vascular calcification are emerging as
markers of cardiovascular disease risk (5).

In dialysis patients, reduced protein and energy intake,
hypercatabolism, metabolic acidosis, reduced physical activity,
reduced anabolism, comorbidities, and dialytic treatment cause
poor nutrition. It is also called protein-energy wasting (6). In
the literature, the close relationship between malnutrition,
inflammation, and vascular calcification is a well-known
condition. Therefore, there are existing terminations like
"malnutrition-inflammation-atherosclerosis syndrome" and
"malnutrition-inflammation complex syndrome” (7). Geriatric
nutritional risk index (GNRI), which is calculated by using body
weight, height, and serum albumin level, has been recently
revealed as a very simple and objective tool to assess nutritional
status in chronic kidney disease. Therefore, GNRI has been used
not only to assess malnutrition but also to predict mortality (8).

In this study, we aimed to measure vascular calcification by
using lateral abdominal graph, vascular calcification-related
parameters including FGF-23 and Fetuin-A, arterial stiffness
by using carotid-femoral pulse wave velocity (cf-PWV), and
nutritional risk by using GNRI in patients on hemodialysis; also
to search the relationship between them. Secondly, we aimed
to investigate the contribution of these parameters to 5-year
mortality.

Materials and Methods

End-stage renal disease patients on hemodialysis at a
university hospital were enrolled in this prospective observational
cohort study. Seventy-nine patients, who were on hemodialysis
for at least three months were included. Ankara University
Faculty of Medicine Clinical Research Ethics Committee
approved this study on February 23, 2015 (approval no: 03-111-
15). Informed consent was obtained from all participants.

Data Collection

Baseline characteristics including dialysis vintage, primary
renal disease, comorbidities, medications, and laboratory values
were obtained from medical records. The average blood pressure
of patients for the previous 12 months, just before and after
dialysis session, were calculated and taken into consideration.
All blood samples were taken before the mid-week dialysis.
Serum Fetuin-A (BioVendor, Brno, Czech Republic) and FGF-
23 (Human FGF-23 ELISA kit, Millipore Corp, ABD) levels were
measured according to manufacturer instructions. The reference
value of Fetuin-A was 0-100 ng/mL. The intra and inter-assay
variation coefficients for Fetuin-A measurements were found
to be 2.9 and 4.7%, respectively. The reference value for FGF-
23 was 3,5-2433 (pg/mL). The intra and inter-assay variation
coefficients for FGF-23 measurements were found to be 3.5 and
7.2%, respectively.

Lateral abdominal radiographs of patients were evaluated
for abdominal aortic calcification (AAC) by using the Kouppila
method (4). All AAC scores were calculated by the same
physician. Lumbar vertebral segments (L1-L4) were assessed.
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The abdominal aorta was divided into 4 segments
corresponding to the L1-L4 vertebra. The anterior and
posterior segments of each vertebra were measured separately.
The score for each segment ranged from 0-3 as follows for
calcific deposits: 0, no deposit; 1, less than one-third of the
corresponding length of segment; 2, one-third to two-thirds of
the segment; 3, more than two-thirds of the segment. The total
AAC scores ranged between 0 and 24.

cf-PWV was measured with sequential tonometry according
to published guidance (SphygmoCor device, AtCor Medical,
New South Wales, Australia). It was used for measuring arterial
stiffness (9). Cf- PWV was measured by the same healthcare
professional before the mid-week dialysis after resting and in a
supine position. The cf-PWV was calculated using the distance
and time difference between the artery sites.

The GNRI was calculated as previously reported: GNRI=
[14.89*serum albumin (g/dL)] + (41.7* body weight/ideal body
weight). Body weight/ideal body weight was set to 1 when the
body weight exceeded the ideal body weight (10). The ideal body
weight was calculated from the height and a BMI of 22 kg/m2.

Statistical Analysis

Normality tests were examined by using visual (histograms
and probability plots) and analytical methods (Kolmogorov-
Smirnov/Shapiro-Wilk's test). Data were presented as means
and SDs for normally distributed variables, and medians and
interquartile range (25"-75" percentile) for non-normally
distributed variables. Categorical variables were written in
terms of counts and percentages. The Mann-Whitney U test,
independent samples t-test were used to compare alive and
deceased groups. The chi-square test or Fisher's exact test
was used to compare proportions between groups, where
appropriate. The estimating capacities of AAC score, GNRI,
cf-PWV, Fetuin-A, and FGF-23 on mortality were analyzed by
using receiver operating characteristic (ROC) curve analysis.
Multivariable cox regression model for 5-year mortality was
performed. Univariable analysis included age, sex, GNRI, cf-PWV,
and AAC score. Variables, found to be significant in univariable
analysis were put in multivariable analysis. All analyses were
considered statistically significant when the p-value was <0.05.
Statistical Package of Social Science 23.0 (SPSS) was used for
analysis.

Seventy-nine patients, who were on regular hemodialysis,
were included. Mean age was 55.25+15.14, with a 46.8%
female rate. Median (25%-75") duration of hemodialysis was
40 (24-72). Median C-reactive protein (CRP) level was 6.3 (1.9-
16.0) and median albumin level was 4.2 (3.9-4.2). The baseline
characteristics of patients were given at Table 1 in detail.
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Twenty-five (31.6%) of 79 patients died within 5 years. When
the alive and deceased groups were compared age (p=0.001),
diabetes mellitus (DM) (p=0.041), GNRI (p=0.019), AAC score
(p=0.009), cf-PWV (p=0.003), albumin (p=0.030), CRP (p=0.003),
mean systolic blood pressure before dialysis (p=0.018), and
mean diastolic blood pressure before dialysis (p=0.045) were
significantly different between two groups (Table 2).

The estimating capacities of AAC score, GNRI, cf-PWV,
Fetuin-A, and FGF-23 to predict 5-year mortality were given
in Table 3, separately. AAC score of 3 points estimated 5-year
mortality with 77.2% sensitivity and 63.4% specificity (p=0.005).
A threshold for GNRI to predict 5-year mortality was found to
be 99.2 with a 56.0% sensitivity and 70.4% specificity. Cf-PWV
estimated 5-year mortality with 90.5% sensitivity and 54.0%
specificity. The threshold was found as 8.1. The ROC curves were
presented in Figure 1. The AUC values for Fetuin-A (p=0.886)
and FGF-23 (p=0.142) were not significant.

Table 1: Baseline characteristics of patients

Variables n=79

Age, mean + SD 55.25+15.14
Sex, female, n (%) 37 (46.8)
Duration of hemodialysis, months 40 (24-72)
Dialysis vintage, n (%)

Three times a week 68 (86.1)
Two times a week 11 (13.9)
Primary renal disease, n (%)

Diabetes mellitus 14 (17.7)
Hypertension 27 (34.2)
Chronic glomerulonephritis 7 (8.9)
Amyloidosis 2 (2.5)
Chronic pyelonephritis 6 (7.6)
Polycystic renal disease 2 (2.5)
Nephrolithiasis 1(1.3)
ANCA-associated vasculitis 1(1.3)
Other 3(3.8)
Unknown 16 (20.3)
Comorbidities, n (%)

Diabetes mellitus 20 (25.3)
Hypertension 69 (87.3)
Hyperlipidemia 15 (19)
Coronary artery disease 26 (32.9)
Cerebrovascular event 6 (7.6)
Peripheral artery disease 6 (7.6)
Heart failure 8 (10.1)
Body mass index, kg/m?2 25.4 (21.5-28.4)
Kt/v 1.8 (1.5-2.0)
Calcium, mg/dL 8.9 (8.5-9.3)
Phosphorus, mg/dL 5.2 (4.3-6.3)
Albumin, g/dL 4.2 (3.9-4.2)
CRP, mg/L 6.3 (1.9-16.0)
LDL, mg/dL 85 (62-98)

The date was presented as median (25"-75") when otherwise stated
CRP: C-reactive protein, LDL: Low-density lipoprotein, K: Dialyzer clearance of urea, T:
Dialysis time, V: Volume of distribution of urea, SD: Standard deviation
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Table 2: The comparison of vascular calcification and related parameters between the alive and deceased group after a 5-year follow-

up

Age, median (min.-max.)

Sex, female

Duration of hemodialysis, month

DM

HT

GNRI,

AAC score

cf-PWV, m/s

FGF-23, pg/mL

Fetuin-A,ng/mL

Albumin, g/dL

CRP, mg/L

LDL, mg/dL

Systolic blood pressure before dialysis, mean + SD
Systolic blood pressure after dialysis, mean + SD
Diastolic blood pressure before dialysis, mean + SD
Diastolic blood pressure after dialysis, mean + SD
Statistically significant data were highlighted as bold

Alive (n=54)
53.5 (20-77)

29 (53.7)
37.5(18.5-75.0)
10 (18.5)

47 (87.0)

102.7 (98.7-104.3)
0(0-13.7)

7.9 (6.9-9.9)
118.4 (37.3-311.7)
38.1(29.2-42.9)
40 (3.9-4.2)
7.1(2.2-11.8)
83.5 (62.0-105.5)
117416

107+18.8

70+9.8

65+11.2

Deceased (n=25)
64 (23-81)

8 (32.0)

44.0 (30.5-84.0)
10 (40.0)

22 (88.0)

99.0 (95.9-102.9)
12.5 (3.0-19.2)
9.5 (8.6-12.5)
263.5 (71.5-943.7)
34.9 (28.8-46.7)
4.0 (3.7-4.1)

14.4 (7.3-28.0)
85.0 (69.5-95.5)
127+18.4

118+21

72+10

68+8.6

p-value
0.001
0.072
0.476
0.041
0.905
0.019
0.009
0.003
0.159
0.883
0.030
0.003
0.828
0.018
0.325
0.045
0.395

AAC: Abdominal aortic calcification, cf-PWV: Carotid-femoral pulse wave velocity, CRP: C-reactive protein, DM: Diabetes mellitus, FGF-23: Fibroblast growth factor-23, GNRI: Geriatric

nutritional risk index, HT: Hypertension, LDL: Low-density lipoprotein, SD: Standard deviation

Table 3: The estimating capacities of AAC score, GNRI and cf-PWV to predict mortality

AUC (95% CI) Cut-off Sensitivity
AAC score 0.682 (0.564-0.786) >3 77.2
GNRI 0.663 (0.548-0.766) <99.2 56.0
cf-PWV 0.727 (0.608-0.826) >8.1 90.5
Fetuin-A 0.510 (0.395-0.625) <35 56.0
FGF-23 0.599 (0.482-0.708) >263 52.0

Statistically significant data were highlighted as bold

Specificity p-value
63.4 0.005
70.4 0.012
54.0 <0.001
61.1 0.886
70.4 0.142

AAC: Abdominal aortic calcification, AUC: Area under the curve, GNRI: Geriatric nutritional risk index, cf-PWV: Carotid-femoral pulse wave velocity, FGF-23: Fibroblast growth factor-23

AAC score cf-PWV

100 | L

80 [ / ;

g eof g eof
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Figure 1: ROC curves of AAC score, cf-PWV, and GNRI to predict the 5-year mortality

GNRI
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ROC: Receiver operating characteristic, AAC: Abdominal aortic calcification, cf-PWV: Carotid-femoral pulse wave velocity, GNRI: Geriatric nutritional risk index
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Univariable and multivariable cox regression analysis was
shown in Table 4.

Multivariable cox regression analysis for 5-year mortality
estimation included age, cf-PWV, AAC score, GNRI. Hazard ratio
(95% confidence interval) for GNRI was 0.926 (0.861-0.996)
(p=0.039). There was no statistically significant difference for
others.

In this study, we investigated the effect of AAC score
measured via lateral lumbar radiography, cf-PWV, GNRI,
FGF-23 and Fetuin-A on long-term mortality, in patients on
hemodialysis. After 5-year follow-up, 31.6% of patients died.
AAC score, GNRI, cf-PWV, CRP and albumin levels were worse
than alive group in deceased group. Therefore, median age and
the rates of DM were lower in survivals, as expected. FGF-23 and
Fetuin-A levels were not different between groups. The mean
systolic and diastolic blood pressure before dialysis were higher
in deceased group. Therefore, we highlighted the significant
estimating capacities of AAC score, cf-PWV, and GNRI. Fetuin-A
and FGF-23 failed to estimate 5-year mortality. On the other
hand, only GNRI was independently associated with 5-year
mortality in multivariable analysis.

Vascular calcification is known to be a major risk factor
especially for patients on dialysis. There are so many factors
contribute to it, and it is a complex process. "KDIGO clinical
practice guideline update for the diagnosis, evaluation,
prevention, and treatment of chronic kidney disease-mineral
and bone disorder" recommend to use lateral abdominal
radiograph to detect vascular calcification (11). Therefore, it is
a simple and easy method and not affected by volume status
of patients. In convenient with this recommendation, we use
lateral abdominal radiography to assess vascular calcification.
AAC score had shown to be related with mortality for patients
on dialysis. For example, in a recently published systematic
review and meta-analysis, AAC (abdominal X-ray or computed
tomography) was reported to be associated with high risk of all-
cause mortality among patients on dialysis. All-cause mortality

Table 4: Multivariable cox regression model for 5-year mortality

Univariable

Exp (B) 95% ClI p-value
Age 1.059 (1.023-1.096) 0.001
Sex 2.048 (0.883-4.750) 0.095
cf-PWV 1.190 (1.056-1.340) 0.004
AAC, score 1.064 (1.014-1.116) 0.011
GNRI 0.954 (0.910-1.000) 0.049
Fetuin-A 1.009 (0.982-1.038) 0.507
FGF-23 1.000 (1.000-1.000) 0.879

was assessed in 6 studies in this paper (12). Similar with this
data, we showed the association of AAC score with mortality.

PWV is an indicator of arterial stiffness, and independent
predictor of mortality in this population. Its cut-off value was
presented as 10m/s for c¢f-PWV (13). In our study, we found
8.1 as cut-off value to predict mortality. It was lower than the
suggested thresholds. However, although it has a high sensitivity,
specificity rate was low. It is known that vascular calcification,
cf-PWV and blood pressure are related and interacted with each
other. In this study, it should be emphasized that we assessed
average value of blood pressures for both before and after
hemodialysis among 1 year before the c¢f-PWV measurements.
The mean systolic and diastolic blood pressure before dialysis
were significantly higher in deceased group but also cf-PWV.
There have been emerging and motivating researches in this
area including follow up studies assessing the changes of cf-
PWV (14). Yakar et al. (15) emphasized the effect of increasing
age and systolic blood pressure on PWV in their study. They also
indicated the importance of controlling blood pressure. The
relationship between blood pressure and PWV is an important
issue. In another study, it was claimed that elevated baseline
PWV may decease response to treatment of hypertension
(16). In this point of view, we can say that the following and
controlling blood pressure and cf-PWV, long exposure to high
blood pressure needs to be investigated especially for patients
on hemodialysis assessing all contributing factors.

The only independent factor in multivariable analysis was
GNRI. GNRI is calculated by using albumin level and body
weight. Bouillanne et al. (17) reported the GNRI as a simple and
accurate tool for assessing the risk of morbidity and mortality
in older hospitalized patients. After that, Yamada et al. (10)
modified the nutritional risk index formula and showed that
this scoring is reliable in assessing nutritional status in chronic
HD patients. Following researches showed GNRI as mortality
predictor on dialysis patients (18,19). Therefore, in a recently
published mini-review the relationship of GNRI with all-
cause and cardiovascular mortality in patients on dialysis was
summarized (8). Our result was similar with this data.

Multivariable

Exp (B) 95% CI p-value
1.036 (0.989-1.085) 0.135
1.047 (0.866-1.264) 0.637
1.040 (0.968-1.117) 0.284
0.926 (0.861-0.996) 0.039

GNRI: Geriatric nutritional risk index, cf-PWV: Carotid-femoral pulse wave velocity, FGF-23: Fibroblast growth factor-23, CI: Confidence interval
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Malnutrition in patients on hemodialysis was known to be
associated with vascular calcification and related parameters.
Albumin, as a component of GNRI and negative acute
phase reactant plays an important role for the evaluation
of hemodialysis patients. Therefore, Fetuin-A is known as a
negative acute phase reactant. However, in our study, we could
not find any significant data. In a review and meta-analysis,
lower Fetuin-A was conducted to be associated with increased
mortality risk independent of diabetes and inflammation in
dialysis patients (20). On the other hand, we measured FGF-
23 levels, and we could not show any relation with survival.
In fact, there are studies assessing the effect of FGF-23 on
cardiovascular risk (21). However, there are no consistent data
about that.

Study Limitations

It is a single center study and 79 maintenance hemodialysis
patients were enrolled. The pathogenesis and related factor are
various. Because of these reasons, multivariable analysis requires
many variables and needs large sample. More comprehensive
and large sample studies are needed. On the other hand, we
investigated the AAC score, cf-PWV, FGF-23, Fetuin-A and
GNRI in one long-term mortality study. In future, mortality risk
estimation models may be composed and our study set light to
that kind of studies.

In conclusion, the triangle of vascular calcification,
nutritional status and inflammation requires to be assessed
regularly in patients on hemodialysis. Calculating AAC score
by using lateral abdominal graph and using it in mortality
prediction model is rational. The assessment of cf-PWV and its
close relationship with average blood pressure measurements
must be kept in mind for such models. Finally, following GNRI
must be targeted for its crucial role as an independent factor
of mortality.
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Investigation of Cytotoxic Effects due to Antibiotic Containing
Teicoplanin Active Ingredient on Human Pancreatic Cells by MTT

Test

Insan Pankreas Huicrelerinde Teikoplanin Aktif Madde Igeren Antibiyotige Bagh Sitotoksik
Etkilerin MTT Testi ile Degerlendirilmesi
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Abstract

Objectives: Antibiotics are a group of drugs used in the treatment of infectious diseases caused by bacteria. They provide powerful treatment
against infections, but they are not without side effects. These side effects are not always clinically detectable and their damage at the cellular
level may contribute to the development of new disorders. Teicoplanin is one of the glycopeptide antibiotics and is used as a potent agent in the
treatment of serious infections caused by Gram-positive bacteria. It may have side effects at cellular level.

Materials and Methods: In this study, the cytotoxicity of the antibiotic teicoplanin in human pancreatic cell ("TERT-HPNE) was investigated.
Cytotoxicity was determined using the MTT test. hTERT-HPNE cells were exposed to drug containing the active ingredient teicoplanin. The
experimental group concentration was prepared in the range of 0.054 mM, 0.109 mM, 0.218 mM, 0.437 mM, 0.875 mM, 1.75 mM, 3.5 mM, 7 mM.

Results: The active ingredient teicoplanin caused a change in the morphology of the cells in the MTT test. Dose-related decreases in cell viability
were observed with the effect of teicoplanin and they were found to be statistically significant compared to the negative control (p<0.05). As a
result of the experiment, it was determined that teicoplanin caused cytotoxicity on hTERT-HPNE.

Conclusion: Our study supports the hypothesis that teicoplanin-based antibiotic may have cytotoxic effects on human pancreatic cells and draws
attention to the side effects of antibiotics at the cellular level.

Key Words: Teicoplanin, Glycopeptide Antibiotic, MTT Test, Human Pancreatic Cell

Amac: Antibiyotikler, bakterilerin neden oldugu bulasici hastaliklarin tedavisinde kullanilan bir grup ilactir. Enfeksiyonlara karsi gliclii tedavi saglarlar,
ancak yan etkisiz degillerdir. Bu yan etkiler her zaman klinik olarak saptanmayabilir ve hiicresel diizeyde gelisebilir. Hiicresel diizeydeki hasarlar
yeni bozukluklara yolagabilir. Teikoplanin, glikopeptid antibiyotiklerden biridir ve Gram-pozitif bakterilerin neden oldugu ciddi enfeksiyonlarin
tedavisinde guc¢li bir ajan olarak kullanihr. Hiicresel diizeyde yan etkileri olabilir.

Gerec ve Yontem: Bu calismada, teikoplanin antibiyotiginin insan pankreas hiicresinde (hTERT-HPNE) sitotoksisitesi arastirildi. Sitotoksisite MTT
testi kullanilarak belirlendi. hnTERT-HPNE hiicreleri, teikoplanin etken maddesi iceren ilaca maruz birakildi. Deney grubu konsantrasyonu, 0,054 mM,
0,109 mM, 0,218 mM, 0,437 mM, 0,875 mM, 1,75 mM, 3,5 mM, 7 mM araliginda hazirlandi.

Bulgular: Teikoplanin, MTT testinde hiicrelerin morfolojisinde degisiklige neden oldu. Teikoplanin dozuna bagli olarak hiicre canliiginda azalmalar
gozlendi ve negatif kontrole kiyasla istatistiksel olarak anlamli bulundu (p<0,05). Deney sonucunda teikoplaninin hTERT-HPNE {izerinde sitotoksisiteye
neden oldugu belirlendi.

Sonuc: Calismamiz teikoplanin bazl antibiyotigin insan pankreas hiicreleri lizerinde sitotoksik etkileri olabilecegi hipotezini desteklemekte ve
antibiyotiklerin hiicresel diizeyde yan etkilerine dikkat cekmektedir.

Anahtar Kelimeler: Teikoplanin, Glikopeptid Antibiyotik, MTT Testi, insan Pankreas Hiicresi
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Introduction

Antibiotics are a group of drugs used in the treatment of
infectious diseases caused by bacterias. They provide powerful
treatment against infections, but they are not without side
effects. These side effects are not always clinically detectable,
and their damage by cellular level may contribute to the
development of novel disorders. Teicoplanin, which was
extracted from Actinoplanes teichomyceticus is one of the
glycopeptide antibiotics and it is used since 1984 (1). It is a
strong agent against the Gram-positive bacteria, including
methicillin-resistant Staphylococcus aureus and Enterococcus
faecalis. I1ts mechanism of action is to inhibit peptidoglycan
polymerization, resulting in inhibition of synthesis of Gram-
positive bacteria cell walls and consequent cell death (2,3).
Teicoplanin is predominantly bound to plasma proteins and
eliminated by the kidneys, it has longer serum half-life and has
not requiring close monitoring (4). It is not absorbed orally, but
intravenous and intramuscular administration is well tolerated.
It is approved in many hospitals, clinics, intensive care units, in
the treatment of diseases caused by susceptible Gram-positive
bacterias, such as pneumonia, endocarditis, complicated
urinary tract infections, skin structure infections, bone and
joint infections (5). Teicoplanin has low rate of side effects and
has no known pancreatic side effects (6). But we don't know
what damage it does at the cellular level. Recently, various
results have been reported in the literature regarding the
side effects of teicoplanin in vitro on human macrophage and
neutrophil function, but no data are yet available on human
pancreatic cell cytotoxicity. Various methods such as staining
methods, fluorometric methods, and colorometric methods are
used to determine cytotoxicity. Among colorimetric methods,
the MTT (3-[4,5-dimethyl-thiazolyl-2,5-diphenyltetrazolium
bromide]) test is one of the most widely used methods for
the determination of cell viability and cytotoxicity. After
application, cell viability is evaluated with spectrophotometric
readings using different dyes. The viability of untreated cells
is assumed to be 100%, and compared to this, the viability of
treated cells is determined as a percentage (%). The method
developed by Mosmann (7) in 1983 is called the "gold standard”
of cell viability tests. MTT test is particularly preferred because
it is a reliable and rapid method, has high reproducibility,
determines both cytotoxicity and cell proliferation, and can be
used in vitro not only in cell but also in tissue cultures (7).

In this study, we investigated whether the drug containing
teicoplanin has a cytotoxic effect on human pancreatic cells.
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Materials and Methods

Antibiotic and Chemicals

Drug containing teicoplanin was obtained from the
local pharmacy in Ordu, Turkiye. The chemical structure of
teicoplanin is shown in Figure 1.

Cell Culture

The hTERT-HPNE cell lines were obtained from American
Type Culture Collection (Rockville, MD, USA). The hTERT-
HPNE cells were cultured in 500 mL Dulbecco's modified
Eagle's medium with 55 mL FBS(10%) and 0.1 mL penicillin/
streptomycin (1%). The mediums were stored at +4 °C and cells
were removed by trypsinization. Cells were incubated in 5%
CO, and 95% humidity at 37 °C.

MTT

MTT is a yellow formazan salt and proliferating cells
convert MTT into purple-colored water-insoluble formazan
crystals with increased mitochondrial dehydrogenase enzyme
activity. These crystals formed are soluble in dimethyl
sulfoxide (DMSO) or isopropyl alcohol (8). For the cytotoxicity
determination MTT test was applied in hTERT-HPNE cells
which were seeded in a 96-well plate at the density of 1x10*
cells/well. The experimental group concentration of the drug
containing teicoplanin active ingredient was prepared in the
range of 0.054 mM, 0.109 mM, 0.218 mM, 0.437 mM, 0.875
mM, 1.75 mM, 3.5 mM, 7 mM. Each of these were given to
hTERT-HPNE cells cultivated in certain volumes and incubated
for 24, 48 and 72 hours. After the incubation times were over,
20 pL of MTT solution was added to each well, then it was left
to incubate again for 3 hours, and after this time, 100 plL of
DMSO was added to each well and left for 10 minutes. After
all the procedures, the intensity of color created in each plate
was measured at 570 nm wavelength.
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Figure 1: Chemical structure of teicoplanin
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Statistical Analysis

Data show the mean of at least 3 independent experiments
+ standard error mean. GraphPad Prism 8 software (San Diego,
CA, USA) software was used to perform the Student's two-tailed
t-test and for 2- way ANOVA analysis. P-values lower than 0.05
were considered statistically significant.

Cell Viability

By MTT test, it was determined that teicoplanin decreased
cell viability in a concentration-dependent manner for all
treatment times. For 24 and 48 hours of treatment, cell
viability was below 50% at 0.437, 0.875, 1.75, 3.5 and 7 mg/
ml concentrations, while for 72 hours treatment, cell viability
value was below %50 at 0.218, 0.437, 0.875, 1.75, 3.5 and 7
mg/mL concentrations. The cytotoxicity values of hTERT-HPNE
cells exposed to teicoplanin with exposure times of 24, 48 and
72 hours were calculated with the formula; Percentage of cell
viability (% cell viability) = (A samples-A blank) / (A control-A
blank) x 100). These values were compared statistically and
graphed. The reductions in cell viability caused by teicoplanin
at all concentrations were significant compared to the negative

control (p<0.05). The effects of teicoplanin active ingredient on
hTERT-HPNE cell viability are shown in Figure 2.

Morphological Changes

Teicoplanin caused morphological changes on hTERT-HPNE
cells at the application period as 24, 48 and 72 hours. These
changes are shown in Figures 3-5.

Antibiotic group drugs are used consciously or unconsciously
but excessively in the world and in Tiirkiye. Teicoplanin is an
antibiotic with chemically similar activity to vancomycin, used
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Figure 2: Effects of teikoplanin on cell viability of hTERT-HPNE cells.
Data represent mean + SE for three independent experiments. *p<0.05
compared to the control

Figure 4: A: Control/Others: Morphological Changes of hTERT-HPNE by 48 h exposure to teicoplanin
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Figure 5: A: Control/Others: Morphological Changes of hTERT-HPNE by 72 h exposure to teicoplanin

in the treatment of serious gram-positive bacterial infections.
It is known to have less side-effect profile than vancomycin (9).
However, it is not possible to say exactly for any drug” what kind
of damage it causes at the cellular level. Cytotoxicity; refers to
the rate of toxic effects on living cells. Cytotoxicity tests are
cell toxicity and proliferation rate based tests for the evaluation
of the substance considered to be toxic in the appropriate cell
culture. Cells may die due to events such as apoptosis, necrosis,
and autophagy if they are exposed to a cytotoxic substance.
In addition, they may lose their proliferation properties due
to the arrest or inhibition of cell growth (10). Phagocytes
harvested from mice receiving intravenous teicoplanin showed
increased phagocytic activity, suggesting that potentiation of
host defences can occur in vivo (11). Again, teicoplanin caused a
dose-dependent inhibition of human PMN chemiluminescence
as well as the release of lysozyme/B-glucoronidase and lactate
dehydrogenase, in the absence of any detectable cytotoxic
effects. However, the variability amongst individual donors
of PMN was large, casting doubts on the significance of
these data (12,13). Determining the viability of cells exposed
to chemical agents experimentally is an important step in
cytotoxicity studies and the amount of live and dead cells
can be determined at the end of the study (14). In this study,
the cytotoxicity of the drug as an antibiotic with the active
ingredient teicoplanin, on human pancreatic cells in vitro
was investigated. Teicoplanin is administered clinically, i.v. or
i.m., usually at a starting dose of 400 mg, followed by 200
or 400 mg every other day (15). In the studies conducted the
concentrations of teicoplanin which revealed cell toxicity were
much higher than the clinically used concentrations (4,8,16).
It might thus be concluded that teicoplanin appears to be a
safe drug. However, teicoplanin cytotoxicity studies with MTT
are very few in the literature. In this study, we used the MTT
analysis method, which is inexpensive, fast, effective, easy to
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use, reliable and widely used worldwide, to monitor cell viability.
Cell viability was evaluated by measuring mitochondrial activity
in human pancreatic cell after exposure to the active ingredient
teicoplanin. Teicoplanin caused cytotoxicity due to increasing
concentrations in hTERT-HPNE cells after 24, 48, 72 hours of
exposure. In one study, teikoplanin cytotoxicity on fibroblast
was investigated. Nanofibers were able to release teicoplanin up
to 12 days for the treatment of infections in orthopedic surgery.
It was detected that teicoplanin loaded nanofibers did not
show any cytotoxicity to human fibroblast (17). But in another
study as similar to our study, the percentage of viability of the
cell lines studied after 24-hour treatment with teicoplanin at
concentrations ranging from 0 to 11.000 pg/mL, measured by the
MTT assay showed that dose dependent manner of cell toxicity
occurred (18). Antibiotics are powerful treatment tools against
infections and are clinically useful drugs. However, in recent
years, studies on cellular effects in antibiotics have yielded
different results. In a study of Yavuz (19), the findings obtained
showed that quinolone group antibiotics have cytotoxic,
genotoxic and chondrotoxic effects by in vivo[in vitro methods.
In another study, triple antibiotic paste and double antibiotic
paste, especially in their higher concentrations, induced
cytotoxicity and genotoxicity in contrast to calcium hydroxide
on human stem cells of the apical papilla (20). Wu et al. (21)
evaluated the cytotoxicities of sulfamethoxazole , ciprofloxacin,
and tetracycline. All three antibiotics showed cytotoxic effects
of on ctenopharyngodon idellus kidney cells. Aminoglycoside
antibiotics have been used for treating serious enfections. But,
evaluation of the cytotoxicity of dihydrostreptomycin and
neomycin in vitro on three cell cultures (Syrian golden hamster
kidney fibroblast, African green monkey kidney fibroblast and
feline embryonic fibroblast cells) demonstrated that these
antibiotics decreased cell viability after treatment (22). These
studies were carried out in the last one year. Each antibiotic
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may have different cytotoxic effects, and different results may
be obtained depending on the cell to which the antibiotic is
applied. Therefore, a more precise consensus can be reached
by conducting multiple studies on different antibiotics in
different cells.

Study Limitations

The most important limitation of this study is that it was
performed in vitro, not performed on humans. Additionally, it
was performed on pancreatic cell, therefore we cannot state
that these effects occur in other tissues and cells.

Antibiotics are powerful life-saving molecules, but their
possible harm at the cellular level should be kept in mind.
Teicoplanin has a cytotoxic effect in human living pancreatic
cells. Cytotoxicity studies of teicoplanin with MTT are very few
in the literature. New studies on the effects of antibiotics on
cell viability can increase our knowledge of their cytotoxicities.

Antibiotics should be used with correct and specific
indications, taking into account the damage they may cause on
cell viability.
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Zonulin is not Useful for the Diagnosis of Intestinal Permeability in
Cirrhotic
Zonulin Sirozlu Hastalarda Intestinal Gegirgenlik Tanisinda Kullanisli Degildir
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Abstract

Objectives: Increased intestinal permeability is an important cause of serious complications in cirrhotic. In addition, intestinal permeability can
promote impaired liver functions. Zonulin, well-known intestinal permeability marker, has never studied sufficiently before in cirrhotic as a potential
marker of increased intestinal permeability.

Materials and Methods: This is a cross-sectional study. Forty-one cirrhotic patients (11 patients in compensated phase and 30 patients in
decompensated phase) were enrolled into the study. Meanwhile forty-one healthy controls were also enrolled. Zonulin was assessed by enzyme-
linked immunosorbent assay technique.

Results: Zonulin levels was not significantly different between patients with cirrhotic and healthy individuals; however lower levels was observed
in cirrhotic (p=0.068). In patients with cirrhotic, zonulin level was significantly different between child-pugh A and child-pugh B (p=0.05). Also
zonulin was significantly lower in child-pugh C compared to child-pugh-A and child-pugh-B (p=0.011 and p=0.026, respectively). In all patients
with cirrhotic, MELD score was positively correlated with zonulin levels (p=0.001, R=0.358).

Conclusion: This study reveals that serum zonulin levels were decreased, especially in decompensated phase in cirrhotic compared to healthy
individuals. It is possible to speculate that zonulin is not a causal factor for intestinal permeability in cirrhotic, instead of this, its synthesis effects
negatively in cirrhotic situation.

Key Words: Cirrhotic, Intestinal Permeability, Zonulin

Amac: Sirozlu hastalarda artmis intestinal gecirgenlik ciddi komplikasyonlarin 6nemli bir nedenidir. Ek olarak artmis intestinal gegirgenlik karaciger
fonksiyonlarinda kotlilesmeye de yol acar. Zonulin, intestinal gegirgenlik icin iyi tanimlanmis bir belirte¢ olsa da, sirozlu hastalarda artmis intestinal
gecirgenlik varhginin tanisinda yeterince cahisiimamistir.

Gereg ve Yontem: Bu calisma kesitsel bir calismadir. Kirk bir siroz tanili hasta (11 tanesi kompanse, 30 tanesi ise dekompanse fazda olan) calismaya
dahil edilmistir. Es zamanh 41 saglikli kontrol grubu da ¢alismaya alinmistir. Zonulin enzyme-linked immunosorbent assay ile ¢alisiimistir.

Bulgular: Zonulin seviyeleri sirozlu hastalar ve saglikh bireyler arasinda 6nemli dlclide farkli degildi; ancak sirozda daha diisiik seviyeler gdzlendi
(p=0,068). Sirozlu hastalarda zonulin diizeyi, child-pugh A ve child-pugh B arasinda anlamli olarak farkliydi (p=0,05). Ayrica zonulin, child-pugh
C'de child-pugh-A ve child-pugh-B'ye gére anlamli olarak daha distikti (sirasiyla p=0,011 ve p=0,026). Tim sirozlu hastalarda MELD skoru zonulin
seviyeleri ile pozitif korelasyon gésterdi (p=0,001, R=0,358).
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Sonuc: Bu calisma, saglikli bireylere gére sirozda ozellikle dekompanse fazda serum zonulin diizeylerinin azaldi§ini ortaya koymaktadir. Sirozda
zondlinin IP icin nedensel bir faktdr olmadigi, bunun yerine sentezinin sirotik durumda olumsuz etkilendigi sdylenebilir.

Anahtar Kelimeler: Siroz, intestinal Gegirgenlik, Zonulin

Introduction

Liver cirrhotic is still an important cause of morbidity in
mortality worldwide. In recentyears many medical, interventional
and endoscopic therapeutic strategies were used successfully
in terms of treatment of underlying disease and treatment of
complications (1,2). Still, there are many potential complications
which are not having an enough therapeutic assessment yet.
Intestinal permeability (IP) and related conditions is one of
them. IP is a potential source of many complications in cirrhotic.
Bacterial translocation (BT) results from IP and induces systemic
inflammation, which negatively affects the liver (3). Also BT
is a well-known precipitating factor of spontaneous bacterial
peritonitis and hepatic encephalopathy attacks (4).

Tight-junction (TJ) is an intercellular located proteins which
is control IP. Several proteins control TJ; in this group zonulin
is the only measurable protein that controls TJ interaction and
as a result, IP (5). Binding to its receptors, epidermal growth
factor receptor and protease-activated receptor 2-, TJ gets a
separate position (6). In recent years both IP and zonulin were
investigated under the etiopathogenesis of various diseases,
especially in autoimmune disorders such as type-1 diabetes and
celiac disease (7,8).

Although IP was suspicious as a possible cause of many
complications in cirrhotic, serum zonulin was not investigated
sufficiently in cirrhotic patients. In this observational study our
aim was to investigate serum zonulin levels in cirrhotic, and also
investigate possible relationship between zonulin and severity
of cirrhotic.

Materials and Methods

Design and Study Cohort

This is a prospective, cross sectional study which was
conducted in Clinic of Gastroenterology of Kecidren Training
and Research Hospital between 01 January 2019-01 April 2019.
In this time period cirrhotic patients either newly diagnosed
or under routine control were enrolled into this study. In their
admission time to the study, in addition to etiological causes,
Child-Pugh (CP) score and MELD score, presence of ascites,
presence or history of hepatic encephalopathy, presence or
history of variceal bleeding were noted. Also their blood samples

including transaminase levels, albumin and bilirubin levels and
international normalized ratio values were collected.

Simultaneously, healthy individuals were enrolled into the
study. Healthy individuals who have liver disease history, chronic
alcohol consumption, hepatitis B virus (HBV) or hepatitis C virus
(HCV) infection history were excluded.

Assessment of Zonulin

Two milliliters of blood was collected from subjects who had
read and signed the informed consent form to participate in the
study. The samples were collected and centrifuged for 15 min
at 2,500 g within a period of 30 min of collection. The blood
samples were stored at -80 °C until the time of analysis.

The concentration of zonulin was measured using the
enzyme-linked immunosorbent assay (ELISA) method. We
used the human Zonulin ELISA kit (Elabscience, Elabscience
Biotechnology Inc, Texas, USA). The procedure for the ELISA
method was performed according to the instructions provided
by the manufacturer. Absorbance was measured at at a
wavelength of 450 nm using the ELISA reader. The Zonulin
levels were presented as ng/mL. The intra-assay and inter-assay
coefficients of variation were <%10.

Stastical Analysis

Statistical analyses were performed using the computer
program SPSS 22.0 (IBM, USA). Kolmogorov-Smirnov normality
tests were used to test the distribution of variables. Independent
samples t-test was used for comparison of two group means.
One-Way ANOVA was used for comparison of more than two
group means. Pearson correlation was used to evaluate the
linear relationship between the tested biomarkers. Data were
presented as means + standard or number and percentage
according to their type and distribution. Differences were
considered significant at p<0.05.

Ethical Considerations

The study protocol was approved by the Ethics Committee
of Kegi6ren Training and Research Hospital (approval no: 2012-
KAEK-15/1825, date: 13.02.2019). All individuals gave written
informed consent.
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A total of 41 cirrhotic patients and 41 healthy individuals
were enrolled into the study. Patients' mean age was 58.9+12.01,
27 patients were male and 14 patients were female. When we
look the etiological causes of cirrhotic, most common cause was
viral hepatitis, either HBV (n=16, 39.0%) and HCV (n=2, 4.9%).
The second most common cause was cryptogenic cirrhotic (n=10,
%324,4) followed by alcoholic cirrhotic, non-alcohol related
steatohepatitis and autoimmune hepatitis. Eleven patients were
in compensated phase with CP score A, nevertheless 30 patients
were decompensated either by having ascites, variceal bleeding
and/or hyperbilirubinemia (n=15 in CP score B and n=15 in CP
score C). The mean MELD score was 15.6+5.83. Demographic,
biochemical, and clinical characteristics of cirrhotic patients
were listed in Table 1.

Zonulin levels were found as 17.5+1.04 ng/mL in cirrhotic
patients and 19.7+0.65 ng/mL in healthy individuals. Although
zonulin levels were lower than heathy controls, there was no
significant difference between groups (p=0.068) (Table 2). In
cirrhotic patients zonulin levels were significantly different
between CP group A, B and C (p=0.05 for CP A and B, p=0.11 for
CP A and C, p=0.026 for CP B and C) (Table 3).

After these results, we investigated the correlation between
zonulin and biomarkers. Also, we investigated the correlation
between the MELD score and zonulin. In laboratory parameters,
no correlation was found between zonulin and patients’ baseline
laboratory values. However, zonulin was significantly correlated
with MELD score (R=0.358, p=0.001) (Table 4).

In our results, we found that zonulin levels were not
statistically significant compared to healthy controls; however
lower levels were observed in patients with cirrhotic. In patients
with cirrhotic, zonulin level was significantly different between
CP-A and CP- B. In addition, zonulin was significantly lower in
CP-C compared to CP-A and CP-B. In all patients with cirrhotic,
MELD score was positively correlated with zonulin levels.

Zonulin was studied in many clinical conditions other
than cirrhotic in which increased IP plays a role in the
physiopathology of the disease. In type-1 diabetes mellitus and
celiac disease, elevated zonulin level was found according to
the literature and elevated zonulin level is a predictor of IP (9).
In the field of hepatology, few studies can be found according
to the literature. Some of these studies investigated zonulin in
chronic hepatitis patients and they found that zonulin level was
significantly decreased in chronic hepatitis compared to healthy
controls (10,11).
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Table 1: Demographic, biochemical and clinical characteristics

of cirrhotic patients

Age (years) (mean + SD)
Sex % (M/F)
Etiology %
HBV

HCV
Cryptogenic
Autoimmune
Alcoholic

PBC

NASH
Budd-Chiari
Wilson disease

Complications
Variceal bleeding (%)

Hepatic encephalopathy (%)
Ascites (%)

Mortality (%)
Child-Pugh Score

A

B

C

MELD Score
Hemoglobin (g/dL)
ALT (U/L)

AST (U/L)

GGT (U/L)

ALP (U/L)

Total protein (g/dL)
Albumin (g/dL)

Total bilirubin (mg/dL)
Direct bilirubin (mg/dL)
Creatinine (umol/L)
Sodium (mEq/L)

WBC (x10°/L)

Platelet (x103%/L)

INR

Zonulin (ng/mL)

Cirrhotic patients
(n=41)

58.9+12.01
65.9/34.1

6) 39.0%
2) 4.9%
10) 24.4%

1

(1
(
(
(
(6
(
(
(1)2
(1
(5) 12.2%
(16) 39.0%
(34) 82.9%
(8) 19.5%

(11) 26.8%
(15) 36.6%
(15) 36.6%
15.6+5.83
10.7+£2.11
30.3+24.98
50.6+33.37
97.3£121.34
152.5+92.82
6.4+0.89
2.9+0.57
2.9+2.35
1.7+1.64
0.97+0.41
130.7+21.41
6.0+2.31
907.1+409.2
1.6+0.48
17.5+1.04

M/F: Male/Female, SD: Standard deviation, HBV: Hepatitis B virus, HCV: Hepatitis C
virus, PBS: Primary biliary cholangitis, NASH: Non-alcoholic steatohepatitis, MELD:
Model for end-stage liver disease, ALT: Alanine aminotransferase, AST: Aspartate
aminotransferase, GGT: Gamma-glutamyl transferase, ALP: Alkaline phosphatase,
WBC: White blood cells, INR: International normalized ratio
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Table 2: Comparison of serum zonulin levels in cirrhotic patients
and healthy controls

Cirrhotic patients  Healthy control
(n=41) (n=41) p

17.5+1.04 19.7+0.65 0.068

*t-test was used for analysis

*

Zonulin (ng/mL)

Table 3: Serum zonulin levels in cirrhotic patients according to
Child-Pugh classification

Child-Pugh score

a (n=11) b (n=15) c¢(n=15) p*
p,<0.05,
Zonulin (ng/mL) 20.3+1.96 18.2+1.16 14.7+2.01 p,=0.011,
p,=0.026

*One-Way ANOVA was used for analysis. p, is between a and b, p, is between a and c,
and p, is between b and ¢

Table 4: Correlations between serum zonulin levels and selected
biomarkers in cirrhotic patients

Zonulin (ng/mL)

R p*
MELD score 0.358 0.001
Hemoglobin (g/dL) 0.202 >0.05
ALT (U/L) 0.087 >0.05
AST (U/L) 0.024 >0.05
GGT (U/L) -0.054 >0.05
ALP (U/L) -0.160 >0.05
Total protein (g/dL) -0.060 >0.05
Albumin (g/dL) 0.269 >0.05
Total bilirubin (mg/dL) 0.082 >0.05
Direct bilirubin (mg/dL) 0.055 >0.05
Creatinine (umol/L) -0.002 >0.05
Sodium (mEq/L) -0.104 >0.05
WBC (x10%/L) 0.163 >0.05
Platelet (x10°%/L) 0.132 >0.05
INR -0.028 >0.05

*Pearson correlation test was used for analysis
MELD: Model for end-stage liver disease, ALT: Alanine aminotransferase, AST: Aspartate
aminotransferase, GGT: Gamma-glutamy!l transferase, ALP: Alkaline phosphatase,
WBC: White blood cells, INR: International normalized ratio

Histopathologic studies of cirrhotic in humans and also
in experimental models demonstrate important changes like
a reduced number of microvilli, and shorter and atrophic
mucosa in the intestine (12). In addition to these structural
alterations, cirrhotic is a condition to promote IP in many
ways related to its natural disease course. One of them is
increased intestinal bacterial overgrowth. Increased oxidative
stress either by increased bacterial overgrowth and intestinal
hypoperfusion related to portal hypertension is a potential
damage mechanism for intestinal integrity (13). Also increased
TNF-alpha by monocytes and mesenteric lymph nodes induces

IP, which in turns stimulates hepatic encephalopathy and
spontaneous bacterial peritonitis (14). Nevertheless, beside this
information, TJ proteins, zonulin and molecular pathways were
not sufficiently investigated in cirrhotic.

Initially of our study period, our expectation is to observe
elevated zonulin level in patients with cirrhotic because that IP is
a natural property of cirrhotic. In contrast with this expectation
we found nearly equal level of zonulin between cirrhotic and
healthy controls. In addition, when cirrhotic situation gets
worse, zonulin was also decreased. A possible explanation of
this result is the biochemical property of zonulin. Zonulin was
identified as a pre-haptoglobulin 2, precursor of haptoglobulin
(15,16). It is well-known that the primary synthesis location of
haptoglobulin is liver. As an explanation of our results, it possible
to say that like other liver related proteins, zonulin levels gets
below the normal in patients with cirrhotic. This result can
contribute some speculations according to us. Firstly, zonulin is
not a proper marker to investigate IP in patients with cirrhotic
and secondly, zonulin is not play a role in the physiopathology
of cirrhotic related IP.

Occludin and claudin proteins are the most investigated TJ
proteins. Assimakopoulos et al. (17) found that these proteins
were significantly reduced in cirrhotic patients both in
compensated and decompensated compared to healthy controls.
Also, In 2014, Pijls et al. (18) investigated IP in the compensated
phase via claudin-3, and claudin-4 gene expressions and
occludin expression and they found that occluding expression
was significantly increased in the duodenum and sigmoid colon
tissues but there is not any difference about claudin. Results of
these studies are confusing especially in compensated phase. In
our study, we did not find a significantly difference of zonulin
levels between healthy control and cirrhotic in compensated
phase. Based on these data's, it is possible to speculate that
compensated phase is not a starting point of IP in cirrhotic.

Study Limitations

Our study has some limitations. Study population is small
to exact evaluation of zonulin. However our results, especially
in decompensated cirrhotic, show significantly difference and
marked correlations. Another limitation is to lack of follow-up
of patients with cirrhotic. It is important to evaluate relationship
between zonulin level and complications of cirrhotic and death.
Overall, zonulin is not a proper biomarker to investigate IP in
cirrhotic, but follow-up studies can evaluate its possible role to
predict complications and death in cirrhotic.

According to our study, zonulin is not a correct and useful
marker in terms of diagnosis of intestinal permeability in
cirrhotic.
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Bobrek Nakli Alicilarinda Kardiyolojik Degerlendirmede Miyokard
Performans Indeksinin Yeri

Myocardial Performance Index in Cardiological Evaluation in Kidney Transplant Recipients

@ Beyza Algiil Durak?, ® Musa ilker Durak?

1Ankara Bilkent Sehir Hastanesi, Nefroloji Klinigi, Ankara, Tiirkiye
2Ankara Etlik Sehir Hastanesi, Ankara, Tiirkiye

Giris: Sol ventrikiil miyokard performans indeksi [Tei indeksi (TI)] sol ventrikil sistolik ve diyastolik fonksiyonlarini birlikte degerlendirebilen bir
Doppler indeksi olarak tanimlanabilir. Bu sayisal deger izovolemik kasilma zamani ve izovolemik gevseme zamani toplaminin, ejeksiyon zamanina
boltinmesi ile elde edilir ve her iki ventrikil icin ayri ayri hesaplanabilir. Kronik bobrek hastaliinda (KBH) bébrek nakli olmadan kalp yetmezligi
acisindan prognoz daha kétudiir ve daha uzun nakil bekleme siireleri geri doniisii olmayan, kalp fonksiyon bozukluguna daha sik sebep olur. Ancak,
bobrek nakli, kardiyovaskiiler hastalik yiikiinii azaltiyor gibi goriinse de, hastayi genel popiilasyondaki esdeger risk durumuna déndirmez.

Gerec ve Yontem: Bu calisma Ankara $ehir Hastanesi Nefroloji Klinigi'ne bagvuran babrek nakli alicilari ve saglikl kontrol grubunun ekokardiyografik
ve doku doppler incelemesi ile yapildi. Karotis arter intima media kalinhigi (KAIMK) 6lctimii ateroskleroz varligini belirlemek amaciyla calismaya
eklendi. Hastalarin biyokimyasal parametrelerine bakildi. Arastirmaya 80 kontrol, 80 bobrek nakli alicisi olmak tizere toplam 160 katilimei dahil edildi.

Bulgular: Bobrek nakli alicilarinda vicut kitle indeksi, kreatinin, trigliserit, KAIMK ve TI, kontrol grubuna gore anlamh olarak daha yiiksek
bulunmustur. Bdbrek nakli alicilarinda Tl ile sol ventrikiil geometrik durumunun karsilastiriimasi yapildiginda bir iliski saptanmadi. Glomeriiler
filtrasyon hizi (GFR) degerinin 60'tan kiiciik ve biiyiik olarak iki gruba ayrildiginda, GFR 60'tan kiiciik olanlarda konsantrik hipertrofi ile Tl arasinda
anlamli bir iliski saptand.

Sonuc: Bobrek nakli alicilarinda bakilan GFR 60'tan kiigiik olanlarda konsantrik hipertrofi ile Tl arasinda anlamli iligki bulunmasi; nakil sonrasi KBH
gelisen veya KBH progresyonu olan hastalarda ejeksiyon fraksiyonu korunsa bile kardiyak takipte doku doppler bakilmasinin erken tani ve tedavi
acisindan yonlendirici olabilecegini diistindiirdi.

Anahtar Kelimeler: Bobrek Nakli, Miyokard Performans indeksi, Sol Ventrikiil Geometrisi

Abstract

Objectives: Left ventricular myocardial performance index [Tei index (T1)] can be defined as a Doppler index that can evaluate left ventricular systolic
and diastolic functions together. This numerical value is obtained by dividing the sum of isovolemic contraction time and isovolemic relaxation
time by ejection time and can be calculated for both ventricles separately. The prognosis for heart failure in chronic kidney disease (CKD) without
kidney transplantation is worse, and longer transplant waiting times lead to irreversible cardiac dysfunction more frequently. However, although
kidney transplantation appears to reduce the burden of disease, it does not return the patient to the equivalent risk status in the general population.

Materials and Methods: This study was performed with echocardiographic and tissue Doppler examination of kidney transplant recipients and
healthy control group admitted to Ankara City Hospital Nephrology Outpatient Clinic. Carotid artery intima media thickness measurement was
added to the study to determine the presence of atherosclerosis. Biochemical parameters were checked from the patients. A total of 160 participants,
including 80 controls and 80 kidney transplant recipients, were included in the study.

Results: Body mass index, creatinine, triglyceride, carotid arterial intima-media thickness, Tl were found to be significantly higher in kidney
transplant recipients compared to the control group. When Tl and left ventricule geometric status were compared in kidney transplant recipients,
no correlation was found, but it was found that concentric hypertrophy value significantly predicted glomerular filtration rate (GFR) value greater
or less than 60, while normal.
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Abstract

Conclusion: There is a significant relationship between concentric hypertrophy and Tl in kidney transplant recipients with GFR less than 60. This
relationship made us think that even if ejection fraction is preserved in patients with CKD after kidney transplantation or with CKD progression,
tissue Doppler examination in the early period of cardiac follow-up, especially close follow-up in terms of concentric hypertrophy, may be a guide

for early diagnosis and treatment.

Key Words: Kidney Transplantation, Myocardial Performance Index, Left Ventricular Geometry

Miyokard performans indeksi [MPI, Tei indeksi (TI)] sol
ventrikiil (SV) sistolik ve diastolik fonksiyonunu olcen non-
invaziv bir yontem olarak tanimlanabilir. Tl ventrikiler sistolik
ve diyastolik fonksiyonun géstergesidir. izovoliimetrik kasiima
sliresinin, izovollimetrik gevseme siresi ile toplammin SV
ejeksiyon siiresine boliinmesiyle hesaplanir (1).

Doppler dalga formlari tarafindan belirlenen Tl bir cok
avantaja sahiptir. Yaygin olarak kardiyak degerlendirmede
kullanilabilir. Kolay elde edilir ve tekrarlanabilir, ventrikiler kavite
geometrisinden bagimsizdir ve kan basincindan etkilenmez (2).
Ancak bir dezavantaji preloaddan etkilenmesidir (3).

Son zamanlarda Tl konvansiyonel doppler yontemi yerine,
darbeli dalga doku Doppler goriintiileme (pulsed-wave tissue
dopplerimaging-PWTDI) yaklasimi ile 6l¢tilmeye baslandi. PWTDI
TI'y1 hesaplamada daha kolay bir yoldur. Bunun sebebi diastolik
aniiler velositenin baglangi¢ ve bitisi arasindaki zamanda ve
sistolik dalga esnasinda ayni kardiyak déngiide &lgiilebilir (4).

TI'nin  PWTDI ile 6lciilmesi kalp hizi dalgalanmasindan
kaynaklanan hatalari azaltabilir ve geleneksel yaklasima gore
pratik avantajlara sahiptir (5).

Kronik bobrek hastaligi (KBH) olan hastalarda, kalp yetmezligi
(KY) ve buna bagh 6lim orani genel popiilasyona gdre daha
sik gorilir (6,7). KBH'de bobrek nakli olmadan KY acisindan
prognoz daha kotiidiir ve daha uzun nakil bekleme siireleri geri
donusii olmayan, kalp fonksiyon bozukluguna daha sik sebep
olur (8). Ancak, bdbrek nakli, kardiyovaskiiler hastalik (KVH)
ylikiinl azaltiyor gibi goriinse de, hastayi genel popilasyondaki
esdeger risk durumuna déndiirmez (9). KVH'ler, KBH olanlarda
ve bobrek nakli yapilan hastalarda en sik 6liim sebebidir (10).

Yaptigimiz bu calismada bobrek nakli yapilmis, tzerinden
15 aydan cok siire gecmis hastalarla normal saglikli kontrol
grubunun kardiyak fonksiyonlarini ve Tl'yi karsilastirmak istedik.
Cahsmanin amaci bobrek nakli sonrasi kardiyak morfoloji ve
fonksiyondaki degisiklikleri degerlendirmekti.

Hem nakil hem kontrol grubu korunmus ejeksiyon
fraksiyonuna (EF) sahipti ve tansiyonlari da kontrol altindaydi.
Buna ragmen kalp hastaliginin erken tespiti acisindan bu
yontemin kullanishhgina bakmak istedik. Bobrek naklinden
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sonra voliim kontrolii de saglaninca korunmus EF'si bulunan
hastalarda uzun dénem KBH olmalarindan dolayi halen riskin
varhgi ve derecesini degerlendirerek bilime katki sunmayi
amacladik.

Gereg ve Yontem

Calismamiz Ankara $ehir Hastanesi Nefroloji Poliklinigi'ne
Haziran 2021 ile Temmuz 2022 tarihleri arasinda basvuran bobrek
nakli alicilari ve saghkh kontrol grubunun ekokardiyografik
incelenmesi ile yapildi. Ankara Sehir Hastanesi 2 No'lu Klinik
Arastirmalar Etik Kurulu'ndan E2-22-1195 protokol numarasi
ile 05.01.2022 tarihli onam ile hasta ve kontrol grubundan
aydinlatilmis yazili onam formlari alindi. Minimum 6rneklem
buylkligl “sample size determination in health studies”
calismasinda kullanilan formiil ile tahmin edildi (11). Transtorasik
ekokardiyografi calismanin yazarlarindan biri tarafindan yapildi.
Calismaya bobrek nakli alicilarindan nakilden sonra en az 15
ay gecen normotansif ve normovolemik durumda olan, ayrica
korunmus EF'ye sahip olanlar alindi. Benzer yas ve cinsiyette
kontrol grubu alindi. Aterosklerozun devami veya derecesini
belirlemek amaciyla non-invaziv bir yontem olan karotis arter
intima media kalinhigi (KAIMK) bakild.

Bobrek nakli alicilari ve kontrol grubunun laboratuvar
ve demografik verilerine bakildi. Daha sonra bdbrek nakli
alicilarinda Tl ve SV geometrisi iliskisine, ve yine bobrek nakli
alicilarinda artmis ve normal Tl olarak ayrildiginda laboratuvar
ve demografik verilere bakildi. Cahismadaki amacimiz Tl yiiksek
cikanlarda KY erken tanisi agisindan takip edilmesi gerekip
gerekmedigine bakmakti.

Dislama kriterleri; kontrol ve nakil yapilan grupta hastalarin
yasinin <18 olmasi, sol ventrikiil ejeksiyon fraksiyonu (SVEF)
<%>50, sistolik pulmoner arter basinci >50 mmHg, bilinen
koroner arter hastaligy, ileri derece kalp kapak hastaligi, protez
kapagi, kalici kalp pili, perikart sivisi, kotl ekojenite, atriyum
fibrilasyonu, pulmoner emboli hikayesi, kor pulmonale veya
malign hastaligi olan olgular olarak belirlendi. Calismaya alinma
kriterleri, bobrek nakli alicilarinda nakilden sonra en az 15 ay
gecen, 18 yas Usti, herhangi bir kardiyovaskiler hastalligi ya da
malignitesinin olmamasiydi.

Bobrek nakli alicilarinin ve hastalik grubunun viicut
agirhgi, viicut kitle indeksi (VKI) hesaplandi. Katilimcilarin
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rutin hematolojik ve biyokimyasal parametrelerinin dlctimleri
yapildi. Tim bobrek nakli alicilar, immiinosiipresif tedavi
olarak mikofenolat mofetil/mikofenolat sodyum ve steroid ile
kombine kalsinGrin inhibitorii (siklosporin veya takrolimus)
aliyordu. Transplantasyon sirasinda indiiksiyon tedavisi olarak
basiliksimab veya anti-timosit globulin uygulandi.

Ekokardiyografi incelemesi

Tim hastalara ekokardiyografi laboratuvarinda
elektrokardiyografi monitorizasyonu esliginde, standart iki
boyutlu ve M-mod kayit yapabilen Vivid S6 ekokardiyografi
cihazi (GEVingmed Ultrasound, Horten, Norway) ile 2.5-3.25 MHz
transducer kullanilarak Amerika Ekokardiyografi Cemiyeti'nin
tavsiyelerine gore ayni kardiyolog tarafindan transtorasik
ekokardiyografik degerlendirmesi yapildi. inceleme hasta sirt
Ustl yatar pozisyonda ve sol yana yatar sekilde, apikal 4 bosluk,
apikal 2 bosluk, parasternal uzun ve kisa aks goriintilerde renkli
Doppler, doku Doppler ve M mod kullanilarak yapildi. SVEF
Teicholz'un M-modu formiliinii kullanarak hesaplandi (12).

Sol ventrikiil kitle indeksi ise (SVKI), Devereux formilii
kullanilarak hesaplandi (13). SV Tl daha 6nceki calismalarda
kullanilan degerlere gore <0,45 normal olarak kabul edildi (14).

SV geometrisi rélatif duvar kalinhigi (RDK) ve SVKI 6lctimlerine
gore dort gruba ayrildi.

RDK = 2x arka duvar kalinhigi (ADK)/SV diastolik capi
formdilii ile hesaplandi (15). Artmis SVKI ise erkeklerde >116 g/
m?, kadinlarda >96 g/m? olarak kabul edildi (16).

1. Grup normal geometrisi olanlarda RDK <0,42 ve SVKI <96
g/m? kadinlarda, ve <116 g/m?erkeklerde;

2. Grup konsantrik remodeling, RDK >0,42 ve SVKI <96 g/m?
kadinlarda, ve <116 g/m?erkeklerde;

3. Grup ekzantrik hipertrofi, RDV <0,42, SVKI >96 g/m?
kadinlarda, ve >116 g/m?erkeklerde;

4. Konsantrik hipertrofi RDK >0,42 ve SVKI>96 g/m?
kadinlarda ve >116 g/m? erkeklerde olarak kabul edildi.

Karotis intima Media Kalinhg: Olgiimii

KAIMK 6lctimii icin hastalar, sirtiistii pozisyonda, baslari
arkaya dogru egimli olacak sekilde yatirilarak; sag ve sol
karotis arterler, ultrasonografi cihazi ile (logic 9 marka General
Electric) 10-12 MhZz'lik lineer prob kullanilarak goriintiilendi.
Ana karotis arter bulbusundan itibaren ilk 2 cm'lik distal bolge
icinde 1 cm'lik bir segment belirlendi ve elde edilen goriintiiler
bilgisayar ortamina aktarildi. Bu goriintiilerden 6zel bir intima-
media kalinhgi 6lctim programi ile uzak kenar dlciim yontemine
dayanilarak, ele alinan segmentin en Ust ve ortalama degerleri
saptandi ve dlclim her iki ana karotis arter icin de uyguland.
Daha sonra, bu degerler ayri ayri ve ortalamalari alinarak
degerlendirildi (17).

istatistiksel Analiz

Degiskenlerin normallik varsayimlari Kolmogorov-Smirnov
testi ile incelenmistir. ki grup arasindaki karsilastirmalarda
stirekli  degiskenler varsayimlarini  karsiliyorsa
bagimsiz 6rneklemlerde t-test (independent samples t-test),
karsilamiyorsa ise  Mann-Whitney U testi kullaniimistir.
Kategorik degiskenler arasindaki iliskiler ki-kare/Fisher's exact
analizi ile LV geometrik degiskenlerinin Tl ve GFR durumunu
on goriip ongormediginin belirlenmesi icin ise binary lojistik
regresyon analizi yapilmistir. Biitiin analizlerde IBM SPSS.25
programi kullaniimis ve anlamlilik diizeyi olarak p<0,05 degeri
kabul edilmistir.

Bulgular

Arastirmaya 80 kontrol, 80 bobrek nakli alicisi olmak tzere
toplam 160 katihmci dahil edilmistir. Hastalardan sistolik ve
diastolik kan basinci olctiimii yapildi, iki grup arasinda fark
bulunamadi. Ortalama arter basinci bébrek nakli alicilarinda 98
mmHg iken, kontrol grubunda 96 mmHg bulundu.

Bobrek nakli alicilarinda VKI, kreatinin, trigliserit, KAIMK, TI,
kontrol grubuna gore anlamli olarak daha yiiksek bulunmustur.
Bobrek nakli alicilarinda GFR degeri kontrol grubuna gore
anlamli olarak daha distik bulunmustur. Buna karsin, kontrol ve
bobrek nakli alicilarinda yas ve cinsiyet arasinda anlaml bir fark
bulunmamistir (p=0,412) (Tablo 1).

Tablo 2'de gosterildigi gibi, bobrek nakli alicilarinda SVKI,
sol ventrikiil diastol sonu capi (SVDSC), interventrikiiler septum
kalinligr, RDK degeri, kontrol grubuna gore anlamli olarak daha
yiiksek bulunmustur.

normallik

Tablo 1: Bobrek nakli alicilari ve kontrol grubunun bazal
demografik ve laboratuvar verilerinin karsilastiriimasi

Kontrol grubu  Hasta grubu

n=80 n=80
Degiskenler Ort. + SS/n (%) Ort. + SS/n (%) p-degeri
Cinsiyet* 0,412
Kadin 37 (45,9) 33 (54,1)
Erkek 43 (39,0 47 (61,0)
Yas 42,5149,44 44,31+11,45 -412
VKi** 25,08+5,14 27,86+599 0,001
Kreatinin™ 0,83+0,1 1,21+0,40 <0,001
GFR™* 88,10+12,71 63,13+£19,44 <0,001
Trigliserit™ 104,48+33,74 164,41+£100,27  <0,001
KAIMK** 0,67+0,07 0,93+0,36 <0,001
T 0,31+0,03 0,45+0,06 <0,001

*Ki-kare analizi; **Mann-Whitney test;l***Ba§|mS|z orneklemlerde t-test
Ort.: Orta_lama, SS: Standart sapma, VKI: Viicut kitle indeksi, GFR: Glomeriiler filtrasyon
orani, KAIMK: Karotis arter intima media kalinligi, Tl: Tei indeksi
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Bobrek nakli alicilarinda sol atrium boyut ve ADK degeri ile
kontrol grubu arasinda anlamh bir farkhhik bulunmamustir.

Bobrek nakli yapilan 80 hastanin Tl bakildigina 40 hastanin
Tl <0,45 iken 39 hastanin Tl >0,45 olarak élciildd, bir hastanin
verisine ulasilamadi.

Tablo 3'te gosterildigi gibi egzantrik hipertrofi, konsantrik
hipertrofi, konsantrik remodeling ve normal geometri degerinin
Tl'yi 6ngdrmedigi bulunmustur.

Tablo 4'te gosterildigi gibi, konsantrik hipertrofi degerinin
GFR degerinin 60'tan biyiik veya kiiciik olma durumunu
anlamli bir sekilde 6ngorirken, normal, egzantrik hipertrofi ve
konsantrik remodeling degerinin 6ngdrmedigi bulunmustur.

Artmis Tl grubunda yer alan hastalarin kreatinin ve
trigliserit degeri normal Tl grubunda yer alan hastalara gore
anlamli olarak daha yiiksekken GFR degeri anlamli olarak daha
dusiik bulunmustur (p<0,001). Buna karsin, normal Tl ve artis
Tl hastalar arasinda cinsiyet, yas, VKi, KAIMK parametreleri
agisindan anlamli bir iliski bulunmamistir (p>0,05) (Tablo 5).

Bu calismada, bobrek nakli ahcilar ile saglhkli kontrol
grubunda ekokardiyografik 6lciimler, doppler degerlendirilmesi
ve doku doppler goriintiilemesi ile miyokardiyal performans
indeksinin karsilastiriimasi amaclandi. Amerikan ekokardiyografi

Tablo 2: Bobrek nakli alicilari ve kontrol grubunun kardiyak fonksiyonlarinin karsilastiriimasi

Kontrol grubu n=80

Degiskenler Ort. + SS/ n (%)
SVKi* 87,14+17,19
LAD* 35,02+2,86
SVDSC* 44,48+2,99
IVSK* 10,38+0,93
ADK* 10,31+0,78
RDK* 0,37+0,02

*Mann-Whitney test

Hasta grubu n=80

Ort. + SS/n (%) p-degeri
103,18+22,97 <0,001
36,23+4,26 0,100
46,15+4,50 0,015
11,32+1,59 <0,001
10,85+1,58 0,099
0,39+0,06 0,010

Ort.: Ortalama, SS: Standart sapma, SVKi: Sol ventrikiil kitle indeksi, LAD: Sol atriyum boyutu, SVDSC: Sol ventrikiil diastol sonu capl, IVSK: interventrikiiler septum kalinligi, ADK: Arka

duvar kalinhigi, RDK: Rélatif duvar kalinligi

Tablo 3: Bobrek nakli alicilarinda Tei indeksi ile sol ventrikiil geometrik durumunun karsilastiriimasi

- . Normal TI Artmus Tl
Sol ventrikiil geometrisi =40 n=39 3
Egzantrik hipertrofi
Yok 30 (50,0) 30 (50,0)
Var 30 (50,0) 30 (50,0)
Konsantrik hipertrofi
Yok 32 (50,8) 31 (49,2)
Var 7 (46,7) 8 (53,3)
Konsantrik remodeling
Yok 36 (51,4) 34 (48,6)
Var 3 (37,5 5 (62,5)
Normal geometri
Yok 19 (46,3) 22 (53,7)
Var 20 (54,1) 17 (45,9)

TI: Tei indeksi, GA: Glven araligl, OR: Odds orani

Tablo 4: Tei indeksi ile GFR <60 ve GFR> 60 olan hastalarin geometrik durumlarinin karsilastirimasi

Sol ventrikiil geometrisi OR

Egzantrik hipertofi 0,569
Konsantrik hipertrofi 0,305
Konsantrik remodeling 0,688
Normal geometri 2,833

GFR: Glomeriiler filtrasyon orani, GA: Glven araligi, OR: Odds orani
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OR %395 GA p-degeri
1,000 0,349-2,868 1,000
1,180 0,382-3,646 0,774
1,765 0,391-7,958 0,460
0,734 0,301-1,790 0,497
%395 GA p-degeri
0,223-1,451 0,238
0,102-0,910 0,033
0,190-2,498 0,570
1,314-6,108 0,058
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cemiyeti de rutin kardiyak degerlendirmede doku doppleri
kullaniimasini dnermektedir (18).

Miyokardiyal doku anormallikleri KBH hastalarinda sik
gordlir. SV sistolik ve diastolik disfonksiyonuna neden olarak SV
relaksasyonu ve uyumunu etkileyebilir (19). Yapilan calismalar,
PWD-MPI kullanilarak KY'nin ilk fazinin erken teshisinin
kardiyovaskiiler prognozu iyilestirebilecedini gdstermektedir
zira bobrek nakli sonrasi yasam siiresinin uzamasi nedeniyle
glinimiizde bu daha da 6nem kazanmaktadir (20).

Bu calismanin sonuglari, konvansiyonel ekokardiyografi
ile, bobrek nakli alicilarinin kontrol grubuna gore daha yiksek
SV kitle indeksine sahip oldugunu gostermektedir. Son donem
bobrek yetmezligi (SDBY) olan hastalarda artmis SVDSC ve artmis
sol ventrikiil duvar kalinligi sonucunda miyokardiyal hipertrofi
gelisir ve SV kiitlesi artar. SDBY olan hastalarda SVH prevelansi
ekokardiyografi veya kardiyak MR ile goriintiilendiginde %65-
85 oraninda bulunmus (21). Bazi ¢alismalarda LV kitlesinin
bobrek naklini takiben diizeldigini gosterirken bazilarinda ise
diizelme izlenmemistir (22-26). Bizim calismamizda da bobrek
naklinden sonra en az 15 ay gecmesine ragmen kontrol grubuna
gore SV kitlesi halen anlamli diizeyde yliksekti.

Tablo 5: Bobrek nakli alicilarinda normal ve artmis Tei indeksine
gore bazal demografik ve laboratuvar verilerinin karsilastiriimasi

Normal TI Artmig Tl

(n=40) (n=39
Degiskenler Ort. + SS/n (%)  Ort. + SS/n (%) p-degeri
Cinsiyet* 0,200
Kadin 19 (47,5) 13 (33,3)
Erkek 21 (52,5) 26 (66,7)
Yas™ 43,15+12,01 45,38+11,03 0,392
VK 26,62+5,15 29,20+6,62 0,050
Kreatinin™* 1,00+0,19 1,43+0,44 <0,001
GFR* 74,28+16,89 52,00+15,20 <0,001
Trigliserit™* 145,05+88,65 186,54+108,33 0,021
SVKi* 100,49+21,99 106,36+23,92 0,438
LAD* 35,10+3,63 37,38+4,63 0,007
SVDSC* 45,15+3,49 18+5,22 007
iVSK* 10,95+1,52 11,72+1,59 0,026
ADK* 10,59+1,41 11,13+£1,72 0,155
RDK* 0,39+0,05 0,40+0,07 0,976
KAIMIK*** 0,90+0,32 0,96+0,40 0,974
Tre= 0,41+0,04 0,50+0,03 <0,001

*Ki-kare analizi; *Bagimsiz 6rneklemlerde t-test **Mann-Whitney

test;

Ort.: Ortalama, SS: Standart sapma, VKi: Viicut kitle indeksi, GFR:
Glomeriiler filtrasyon hizi, SVKI: Sol ventrikil kitle indeksi, LAD:
Sol atriyum boyutu, SVDSC: Sol ventrikiil diastol sonu ¢api, IVSK:
interventrikiiler septum kalinhigi, ADK: Arka duvar kalinligi, RDK:
Rolatif duvar kalinhgi, KAIMK: Karotis arter intime media kalinligi,

Tl: Tei indeksi

Calismamizda elde edilen bulgulara gére korunmus EF'si
olan ve nakilden sonra 15 ay gecgen hastalarda voliim kontroli
de saglandiktan sonra bile hasta grubunda Tl ve KAIMK daha
yliksekti. Diyaliz tedavisi yapilan son donem bobrek yetmezligi
olan hastalarda arteriyel stifnes iyi bilinmesine ragmen, bobrek
nakli sonrasi bu parametrelerle ilgili bilgiler kisithdir. Yapilan
benzer bir calismada bobrek naklinden 40 ay gectikten sonra
karotis arter kalinhigi ve SV kiitle degisiklikleri incelenip, ilk yilda
KAIMK anlamli bir degisiklik saptanmazken, 40 ayin sonunda
KAIMK bazal degerlerine gore %14 azalma saptanmis, yine ayni
calismada hastalarda anlamli oranda SVKI azalmasina ragmen,
hastalarin az bir kisminda normal degerlere ulasiimistir (24).
Bizim calismamizda da 15. aydan sonra halen normal saghkh
kontrol grubuna gore hem KAIMK hem de SVKI'de yiikseklik
devam ediyordu. Calismamiza benzer sekilde yapilan bir baska
calismada bobrek nakli yapilan ve saghkli kontrol grubu
karsilastirilmis ve benzer sekilde KAIMK nakil yapilan grupta
daha yliksek saptanmistir (27).

Bobrek nakli alicilarinda TI normal ve yiiksek olmasina gore
iki gruba aynldiginda kardiyak morfolojiye baktigimizda iki
grup arasinda anlamh bir fark hicbir kategoride bulunamadi.
Daha once bobrek nakli yapilan hastalarda SV geometrisi
ve Tl iliskisi ile ilgili bir cahisma olmamasina ragmen bizim
calismamiza benzer sekilde yapilan hipertansif hastalarda TI
ve SV geometrisine bakilmis ve calismamizda oldugu gibi bu
hasta grubunda da bir iliski bulunamamistir (28). Yiiz altmis
dort hastanin dahil edildigi diger bir baska calismada yine bizim
calismamizi destekler nitelikte SV geometrisi ile Tl arasinda bir
iliski saptanmamis ve bunun sebebi olarak da SV geometrik
paterninin sistolik ve diastolik disfonksiyonla iliskisi varken Tl
bu faktérlerden etkilenmemesi olarak degerlendirilmistir (29).
Ayrica Tablo 5'te gosterildigi gibi bobrek nakli yapilan hastalarda
Tl gore artmis ve normal olarak iki gruba ayirdigimizda yine iki
grup arasinda SV geometrisini hesaplarken kullanilan SVKI ve
RDK acisindan yine bir fark bulunamadi. Bizim calismamizin
tersine Yilmaz ve ark/min (30) yapti§i bir calismada Tl ile SV
geometrsi arasinda bir iliski saptanmis, ancak Yilmaz ve ark!nin
(30) yaptigi calismada hasta ve kontrol grubu arasinda hem
sistolik hem de diastolik tansiyonlar arasinda anlaml bir farklilik
vardi bizim calismamizda ise iki grup icinde tansiyon degerleri
kontrol altindaydi.

Hastalarda kontrol grubuna gére KAIMK, SVKI, VKi, Tl daha
yiiksek bulunurken, bobrek nakli yapilan hastalarda Tl artmis ve
normal olanlar olarak ayrildiginda KAIMK, SVKI, VKi arasinda
iliski bulunamamis. Bunun sebebi olarak diger ¢cogu calismada
oldugu gibi bdbrek naklinden sonra halen arteriyel stifnes
devam ederken, KBH gelismis, benzer kreatinin degerlerinde olan
nakil grubunda Tl bu degerleri 6ngérmedigi sdylenebilir. Ayrica
bobrek nakli yapilan hastalarda bu degerlerin normal topluma
gore yuksek olmasi ve kronik donemde de devam etmesi bir
diger neden olabilir. Tl degerinin daha cok anlik zaman ve voliim
durumundan daha cok etkilendigi sonucu da cikarilabilir.
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Diyastolik  disfonksiyonun, ~ KBH'de  mortalite  ve
kardiyovaskiiler olaylarin bir gostergesi oldugu gosterilmistir
(31). Calismamizda da KBH ilerledik¢e yani GFR dustiikge diastolik
disfonksiyonu da 6ngdren Tl artma bulundu. Han ve ark. (32)
diyastolik disfonksiyonun korunmus SV sistolik fonksiyonlari
bulunan diyaliz hastalarinda bagimsiz bir belirleyici oldugunu
bulmustur.

Bobrek nakli yapilan hastalarda Tl normal ve artmis olarak
iki gruba ayrildiginda Tl ile GFR arasinda negatif ve kreatinin
arasinda pozitif anlamli bir iliski bulunmustur. Sonrasinda
bakilan bobrek nakli yapilan hastalarda GFR <60, ve >60
olarak ayrildiginda TI'nin kardiyak morfolojide konsantrik
hipertrofi ile iliskisi saptandi. Yani TI, KBH progresyonunda
artmaya devam ederken kardiyak olarak en sik konsantrik
hipertrofi durumuyla iliski saptandi. Konsantrik hipertrofi cesitli
calismalarda kardiyovaskiiler olaylarda sistolik ve diyastolik
disfonksiyonla iliskilendirilmistir (33). Yilmaz ve ark/nin (30)
2004 yilinda yaptigr bir calismada hipertansif hastalarda Tl ile
en fazla konsantrik hipertrofi iligkili bulunmustur. Yaptigimiz
calismamizda bdbrek nakli yapilan hastalarda Tl ile SV geometrisi
arasinda bir iliski saptanmazken hastalar GFR durumuna gore
ayrildiginda Tl konsantrik hipertrofi ile iliskili saptandi. Yani KBH
progresyonunda Tl kardiyak morfoloji 6ngdrmede korunmus
GFR'si olan hastalara gore daha yiiksek oldugu saptand.
KBH mevcut hastalarda rutin transtorasik ekokardiyografik
degerlendirmeler ve EF genellikle erken dénemde normaldir (34).
Subklinik kardiyak disfonksiyonun gdsterilmesi ve erken énleyici
tedbirler yasam beklentisinin artmasi acisindan 6nemlidir. Doku
doppler teknigi ile bakilan Tl'de calismamizda da goriildigu gibi
bdbrek fonksiyonlarindaki bozulma ilerledikce erken kardiyak
disfonksiyon acisindan anlaml olabilir.

Calismanin Kisithliklan

Calismamizda alinan hasta ve kontrol grubu sayilari
gorece duslktiir. Bobrek nakli dncesi ve sonrasi transtorasik
ekokardiyografi bulgulari karsilastirilmamistir.

Yaptigimiz bu calismada bdbrek nakli alicilari ve kontrol
grubunun karsilastirmasinda TEI indeksi, KAIMK ve SVKI bobrek
nakli alicilarinda anlamli diizeyde yliksek bulundu. Bobrek nakli
alicilarinda Tl ile kardiyak morfoloji arasinda iliski bulunmazken
GFR diisiik olan hastalarda Tl ile konsantrik hipertrofi arasinda
iliski saptandi. Bu iliski b6brek nakli sonrasi KBH gelisen veya KBH
progresyonu olan hastalarda EF korunsa bile kardiyak takipte
erken donemde doku doppler bakilmasinin 6zellikle konsantrik
hipertrofi acisindan yakin takibinde ©6nemli olabilecegini
distindiirdii.
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Kolorektal Kanser Cerrahisi Gegiren Anemik Hastalarda
Preoperatif Intraven6z Demir Tedavisinin Taburculuk Sonrasi
Anemi Insidansina Etkisi

The Effect of Preoperative Intravenous Iron Therapy on Postdischarge Incidence of Anemia in
Anemic Patients Undergoing Colorectal Cancer Surgery

©® Hakan Yilmaz, ® Aysegiil Giiven

Ankara Universitesi Tip Fakiiltesi, Anesteziyoloji ve Reanimasyon Anabilim Dali, Ankara, Tiirkiye

Amac: Kolorektal kanserin dogasinda olan bozulmus demir metabolizmasi ve artan kan kayiplari nedeniyle demir eksikligi anemisi oldukca sik
goriilmektedir. Bu arastirmanin primer amaci; preoperatif anestezi degerlendirmesinde anemisi tespit edilen ve intravendz demir tedavisi
uygulandiktan kisa siire sonra cerrahiye alinan kolorektal kanserli hastalarda cerrahi 6ncesinde uygulanan demir tedavisinin postoperatif anemi
insidansina yarattig etkiyi ortaya koymaktir.

Gerec ve Yontem: Arastirmaya 01 Ocak-31 Agustos 2023 tarihleri arasinda kolorektal kanser cerrahisi geciren 40 hastanin verisi dahil edildi.
Hastalarin demografik ozellikleri, preoperatif hemoglobin ve ferritin diizeyleri, uygulanan intravenéz demir dozu, intraoperatif kanama miktar,
postoperatif erken donemde, taburculukta ve taburculuktan sonraki 1. ve 3. ay dl¢lilen hemoglobin diizeyleri retrospektif olarak kaydedildi. Sayisal
degiskenler ortalama + SS, kategorik degiskenler sayi ve % ile sunuldu. Veriler Student's t-testi ve Mann-Whitney U testi ile analiz edildi. Korelasyon
analizi icin Pearson's r ve Spearman's rho testi kullanildi. istatistiksel anlamlilik igin alfa hata diizeyi %5 kabul edildi.

Bulgular: Preoperatif hemoglobin ve ferritin dizeyleri sirasiyla 11,9 g/dL ve 42,9 ng/mL idi. Preoperatif anemi prevelansi %80 bulundu. Hastalarin
postoperatif ve taburculuk hemoglobin diizeyleri, preoperatif hemoglobin diizeyleri karsilastirildiginda sirasiyla yaklasik ortalama 1 ve 1,8 g/
dLl'lik azalma tespit edildi. Postoperatif anemi insidansi %54,5 bulundu. Postoperatif hemoglobin diizeyi ile intraven6z demir dozunun pozitif
korelasyonunun oldugu goriildii. Pre - Postoperatif hemoglobin farki; Classintra, Clavien-Dindo skorlari ve intraoperatif uygulanan sivi miktari ile
pozitif korelasyon gésterdi. Uciincii ayda anemik saptanan hastalarin hastane yatislari boyunca daha fazla eritrosit siispansiyonuna ihtiyaci oldugu
gordldi.

Sonug: Kolorektal kanser cerrahisi hastalarinda perioperatif donemin herhangi bir asamasinda anemi tedavi edilmelidir. Her hasta icin aneminin
altinda yatan cok faktdrli etiyolojinin ve patofizyolojinin arastiriimasi gereklidir.

Anahtar Kelimeler: Anemi, Ameliyat Sonrasi Gelismis lyilesme, Kolorektal Kanser

Abstract

Objectives: Iron deficiency anemia is quite common due to impaired iron metabolism and increased blood losses inherent in colorectal cancer. The
primary objective of this retrospective research; is to investigate the effect of preoperative iron treatment on the incidence of postoperative anemia
in colorectal cancer patients whose anemia was detected in the preoperative anesthesia evaluation and who were undergoing to surgery shortly
after intravenous iron treatment.

Materials and Methods: Data of 40 patients who underwent colorectal cancer surgery between January 1 and August 31, 2023 were included in
the study. Demographic characteristics of the patients, preoperative hemoglobin and ferritin levels, administered intravenous iron dose, amount of
intraoperative bleeding, and hemoglobin levels measured in the early postoperative period, at discharge, and at the 1% and 3™ months after
discharge were recorded retrospectively. Numerical variables were presented as mean + SD, and categorical variables were presented as number and
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Abstract

Data were analyzed with Student's t-test and Mann-Whitney U test. Pearson's r and Spearman’s rho test were used for correlation analysis. Alpha
error level was accepted as 5% for statistical significance.

Yilmaz ve Giiven. Demir Tedavisinin Postoperatif Anemiye Etkisi

Results: Preoperative hemoglobin and ferritin levels were 11.9 g/dL and 42.9 ng/mL, respectively. Preoperative anemia prevalence was found to
be 80%. When the patients' postoperative and discharge hemoglobin levels were compared with their preoperative hemoglobin levels, about an
average of 1 and 1.8 g/dL decrease was detected, respectively. The incidence of postoperative anemia was found to be 54.5%. It was observed that
there was a positive correlation between postoperative hemoglobin level and intravenous iron dose. Pre - Postoperative hemoglobin difference
showed positive correlation with Classntra scores, Clavien-Dindo scores and the amount of fluid administered intraoperatively. It was observed that
patients who were found to be anemic in the third month needed more erythrocyte suspension throughout their hospitalization.

Conclusion: Anemia should be treated at any stage of the perioperative period in colorectal cancer surgery patients. It is necessary to investigate
the multifactorial etiology and pathophysiology underlying anemia for each patient.

Key Words: Anemia, Enhanced Recovery After Surgery, Colorectal Cancer

Demir eksikligi anemisi (DEA) kolorektal kanser (KRK)
olan hastalarda en sik karsilagilan ekstra-intestinal bulgudur
ve prevelansi %30-75 arasinda degismektedir (1). KRK'lerde
aneminin esas nedenleri arasinda mikro-besin eksiklikleri ve
kronik kan kaybina bagl ortaya ¢ikan mutlak demir eksikligine
(MDE) ek olarak maligniteye sekonder IL-6 aracili enflamasyonun
hepsidin ekspresyonunda yarattigi artisa bagli fonksiyonel demir
eksikligi (FDE) yer almaktadir (2).

Preoperatif aneminin hastanin klinik sonuclarini negatif
yonde etkiledigi, hastanede kalis siresini uzattigi, postoperatif
komplikasyon riskini, 30 giinliik morbidite ve mortalite oranini
artirdi§i cok iyi bilinmektedir (3,4). Tum bu negatif etkiler
kanitlanmis olmasina ragmen giinimiizde KRK cerrahisi
gegirecek hastalarda DEA'nin intravendz (iV) demir ile tedavisi
icin gereken ortalama 4 haftalik stirenin uzun olmasi gerekcesiyle
bircok hasta cerrahiye anemik durumda alinmaktadir. Yaklasik 3
yildir klinigimizde KRK cerrahisinde lyilestirilmis Cerrahi Sonrasi
Derlenme (ERAS) protokolleri uygulanmakta olup, anemi tedavisi
bu protokollerin preoperatif optimizasyon fazinin énemli bir
yapi tasi haline gelmistir.

Retrospektif olarak tasarlanmis bu arastirmanin birincil
amaci; dogasi geregi anemi prevelansi yiiksek olan ve heniiz
anemi tedavisi sonuc¢ vermemisken KRK nedeniyle cerrahi
uygulanmasi gereken hastalarda preoperatif IV demir tedavisinin
etkinliginin postoperatif ilk aydaki hemoglobin diizeylerine
etkisinin arastirilmasidir. ikincil amaci ise; hastaneye bagvuru
ve taburculuk hemoglobinleri arasindaki farkin postoperatif 1.
aydaki anemi insidansi lizerine etkisinin arastiriimasidir.

Gereg ve Yontem

Ankara Universitesi Tip Fakiiltesi Klinik Arastirmalari Etik
Kurulu'ndan onay (AUTFKAEK no: 2023/570, Prof. Dr. Ergiin)
alindiktan sonra, 01 Ocak-31 Agustos 2023 tarihleri araliginda
"Kolorektal Cerrahi ERAS Protokolii” esliginde cerrahi uygulanan

40 hastanin verisi retrospektif olarak hasta dosyalarindan
tarandi. Dahil edilme kriterleri; hastanin yasi >18, preoperatif
dogrulanmis veya stipheli KRK tanisi, elektif kolorektal cerrahi
gecirmis olmasi olarak belirlendi. Hari¢ tutma kriterleri ise;
bening tlimorlerin postoperatif tanisi, mindr cerrahiydi.

Hastalara ait yas, boy, kilo, vicut kitle indeksi, Amerikan
Anesteziyologlar  Birligi Fiziksel Durum Skoru (ASA-PS),
komorbid hastaliklari, cerrahi tiirii ve NRS 2002 skorlari
kaydedildi. Bunlara ek olarak hastalarin KRK'nin preoperatif
TNM klinik evresi, Amerikan Kanser Ortak Komitesi/Uluslararasi
Kanser Kontrolli Birligi (VIII. baski, 2017) siniflamasina gore
yapildi (5). Hastalarin yogun bakim ve hastanede kalis stireleri ve
tiim laboratuvar parametreleri Ankara Universitesi Tip Fakiiltesi
Hastane Bilgi Yonetim Sistemi'nden takip edilerek kaydedildi.
Preoperatif doneme ait hemoglobin, hematokrit, ferritin, serum
demiri, transferrin satlirasyonu (TSAT), toplam demir baglama
kapasitesi (TDBK), vitamin B12 diizeyleri 6l¢iildu.

Cinsiyetten bagimsiz sekilde preoperatif hemoglobin
dizeyinin <13 g/dL olciilmesinin  perioperatif eritrosit
stispansiyonu (ES) ihtiyaci acisindan bagimsiz bir 6ngoriici
olmasi ve kan kaybinin 500 mL'den fazla oldugu majér cerrahi
geciren hastalar icin suboptimal kabul edilmesi nedeniyle 13 g/
dL'nin altindaki hemoglobin duzeyi perioperatif stirecte anemi
olarak tanimlandi (6,7). Demir eksikligi, serum ferritin diizeyinin
<30 ng/mL veya ferritin diizeyi 30-500 ng/mL arasinda ise
TSAT'nin <%?20 olmasi olarak tanimlandi (7).

Bu tanimlamaya gore demir eksikligi tanisi konulan hastalara
preoperatif désnemde IV ferrik karboksimaltoz (FKM) (Ferinject®,
500 mg/10 mL, Abdi ibrahim, Tiirkiye) 15 dakika boyunca periferik
IV yolla uyguland:. Toplam IV demir dozu (mg) = [(14-bazal Hb)
x 2,4 x viicut agirhgr (kg)] +500 formiiliine gére hesaplandi,
maksimum doz 20 mg/kg olarak belirlendi (8). Uygulanma
durumu ve uygulandi ise dozu kaydedildi. intraoperatif dsneme
ait kan kaybr (ml), intraoperatif ve postoperatif donemde
transfiize edilen toplam ES miktar (linite) ve cerrahi siire
(dakika) kaydedildi.
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Hastanede kaldiklari siire boyunca tiim hastalar igin
anestezistler ve cerrahlar tarafindan Tirk Ulusal Hasta Kan
Yonetimi Stratejisi kapsaminda kisitlayici transfiizyon protokolii
benimsenerek, akut kan kaybi ve hemodinamik bozukluk
olmadigi surece transflizyon endikasyonu icin tetikleyici
hemoglobin degeri <7,0 g/dL olarak kabul edildi (9).

Erken postoperatif donemde cerrahiden hemen sonraki,
taburculuktaki ve postoperatif 1. ve 3. aydaki kontrol hemoglobin
diizeyleri  kaydedildi. Hastalarin preoperatif hemoglobin
degeri ile, cerrahi sonrasi ilk hemoglobin degeri arasindaki
fark delta hemoglobin 1 (AHgb1), taburculuktaki hemoglobin
degeri arasindaki fark ise delta hemoglobin 2 (AHgb2) olarak
hesaplandi.

intraoperatif doneme ait istenmeyen olaylar, ClassIntra
siniflamasina  gére  evrelendirildi ~ (10).  Postoperatif
komplikasyonlar Clavien-Dindo siniflamasina gore
derecelendirildi (11).

statistiksel analizler SPSS versiyon 26.0 (Statistical Package
for the Social Sciences for Windows yazilimi, Chicago, IL, ABD)
kullanilarak yapildi. Tanimlayici istatistikler sayisal degiskenler
icin ortalama, standart sapma, kategorik degiskenler icin ise sayi
ve yuzde olarak sunuldu. Veriler normal dagihm gosterdiginde
Student's t-testi, anormal dagilim gosterdiginde Mann-Whitney
U testi ile analiz edildi. Korelasyon analizinde normal dagilim
gosteren veriler icin Pearson's r, anormal dagihm gosterenler icin
ise Spearman's rho testi kullanildi. istatistiksel anlamhli§i ortaya
cikarmak icin %5 alfa hata diizeyi kabul edildi.

Bulgular

KRK tanisi nedeniyle laparoskopi veya laparotomi yoluyla
kanser cerrahisi geciren 40 hastaya ait demografik ozellikler
Tablo 1'de sunulmustur.

Hastalarin yas ortalamasi 59, viicut kitle indeksi 25,2 ve
NRS 2002 skorlari 2,85 bulundu. Komorbiditeler arasinda en
sik hipertansiyon (%45) gorilirken, ASA-PS skoru Il ve llI
olan hastalar popilasyonun ©%70'ini olusturdu. Hastalarin
%70'inde preoperatif TNM klinik evresinin Il oldugu saptand.
En sik uygulanan cerrahi turlniin rektum kanseri nedeniyle
%50 oraniyla distk anterior rezeksiyon oldugu gorildu.
Cerrahi suresi ortalama 384 dakika, ortalama yogun bakimda
kalis stiresi 1,5 giin ve hastanede kalis suiresi 8,5 glin bulundu.
Hastalarin 9%55'inde intraoperatif slire¢c sorunsuz gecerken,
ClassIntra skorlama sistemine gore intraoperatif hayati tehdit
eden evre IV komplikasyon goriilme orani %5 saptandi. Clavien-
Dindo postoperatif cerrahi komplikasyon siniflamasina gore
farmakolojik tedavi, kan transfiizyonu veya total parenteral
niitrisyon gerektiren evre |l komplikasyon orani %50 iken, hayati
tehdit edici evre IV komplikasyon goriilme orani %5 saptandi.
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Hastalarin preoperatif hemoglobin, hematokrit, ferritin,
serum demiri, TSAT, TDBK, vitamin B12 diizeyleri ve uygulanan
IV demir dozu, intraoperatif kan kaybi miktari, ES transfiizyonu
ihtiyaci, postoperatif ilk hemoglobin, taburculuktan hemen
onceki ve postoperatif ilk 1. aydaki hemoglobin degerleri Tablo
2'de sunulmustur.

Preoperatif anemi prevelansi %80 saptandi. Preoperatif, erken
postoperatif,taburculukvepostoperatif1.ayortalamahemoglobin
dizeyleri sirasiyla 11,8, 9,6, 10,03 ve 12,5 g/dL olarak bulundu.

Tablo 1: Hastalarin demografik ozellikleri
Cinsiyet, n (%)

Kadin 10 (25)
Erkek 30 (75)
Yas, yil (Ort. + SS) 59+12,5
Boy, cm (Ort. + SS) 168,7+9,5
Viicut agirhigi, kg (Ort. + SS) 73+11,8
Viicut kitle indeksi, kg/m? (Ort. + SS) 25,2+3,9
ASA-PS, n (%)

| 12 (30)
1] 16 (40)
11l 12 (30)
Komorbidite, n (%)

Hipertansiyon 18 (45)
ASKH 8 (20)
DM 6 (15)
KOAH 4(10)
Hipotiroidi 4 (10)
NRS 2002 (Ort. + SS) 2,85+0,74
TNM Kklinik evresi, n (%)

2 6 (15)

3 28 (70)
4 6 (15)
Cerrahi tiirii, n (%)

Kolektomi 12 (30)
LAR 20 (50)
APR 8 (20)
Cerrahi siire, dakika (Ort. + SS) 384+110
ClassIntra skoru, n (%)

0 26 (65)
1 2 (5)

2 5(12.5)
3 5(12,5)
4 2 (5)
Clavien-Dindo skoru, n (%)

1 18 (45)
2 20 (50)
3 0

4 2 (5)
Preoperatif iV demir uygulama zamani, giin

(Ort. + SS) 2,6+03
Yogun bakimda kalis stresi, giin (Ort. + SS) 1,5+1,4
Hastanede kalis stiresi, giin (Ort. + SS) 8,5+4,2

ASA-PS: Amerikan Anesteziyologlar Birligi Fiziksel Durum Skoru, ASKH: Aterosklerotik
kalp hastaligi, DM: Diabetes mellitus, KOAH: Kronik obstriktif akciger hastaligi, LAR:
Dustik anterior rezeksiyon, APR: Abdominoperineal rezeksiyon, NRS 2002: Nitrisyonel
risk skoru, Ort.: Ortalama, SS: Standart sapma
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intraoperatif doénemdeki ortalama kan kaybi 410 ml, ES
transfiizyonu ihtiyaci 0,2 tinite ve AHgb 1 farki 0,98 g/dL saptand.
Postoperatif anemi insidansi acisindan postoperatif ilk 1 aydaki
hemoglobin diizeyinin ol¢llebildigi 22 hastadan olusan kohort
incelendiginde, hastalarin 12'sinin anemik durumda (Hgb <13 g/
dl) oldugu, postoperatif anemi insidansinin %54,5'e geriledigi,
bununla birlikte AHgb2 farkinin (1,82+1,02) anemi insidansini
istatistiksel olarak belirgin etkilemedigi saptandi (p=0,232).

Tablo 2: Perioperatif laboratuvar ve transfiizyon verileri

Preoperatif donem (n=40) Ort. +SS
Anemi prevelansi, % 80
Hemoglobin, g/dL 11,8417
Hematokrit, % 35,745,17
Ferritin dlzeyi, ng/mL 68,3+78
Serum demiri, meg/dL 48+28,6
Transferrin satiirasyonu, % 15,6+9,7
TDBK, meg/dL 322+75
Vitamin B12, pg/mL 360+275
intravendz demir dozu, mg 11004440
intraoperatif donem (n=40) Ort. + SS
Kan kaybi, mL 410+300
Eritrosit transflizyonu ihtiyac, inite 0,2+0,69
Erken postoperatif donem (n=40) Ort. + SS
Hemoglobin, g/dL 9,6+1,8
AHgb1, g/dL 0,98+0,98
g]e:zg4g;)stoperatif donem (taburculuk) Ort. + SS
Hemoglobin, g/dL 10,03+1,21
AHgb2, g/dL 1,82+1,02
Postoperatif ilk 1. ay (n=22)

Anemi insidansi, % 54,5
Hemoglobin, g/dL 12,5+1,8

Ort.: Ortalama, SS: Standart sapma, TDBK: Toplam demir baglama kapasitesi

Tablo 3: Korelasyon matriksi

Anemi ile NRS2002 skorunun pozitif korelasyon gosterdigi
bulundu (r=0,199, p=0,199). Hastalarin preoperatif hemoglobin
diizeylerinin hastanede kalis siireleri ile negatif korelasyonunun
oldugu saptandi  (rho=-0,177, p=0,482). Postoperatif
hemoglobin diizeylerinin uygulanan IV demir tedavisi dozuyla
pozitif korelasyonunun oldugu gorildi (rho=0,165, p=0,572).
intraoperatif kanama miktarinin; AHgb1 farki (rho=0,374,
p=0,104) ve intraoperatif verilen IV sivi miktari (rho=0,273,
p=0,244) ile pozitif korelasyonunun oldugu bulundu. Bununla
birlikte AHgb1 farkinin; ClassIntra intraoperatif istenmeyen
olay derecesi (rho=0,383, p=0,096), Clavien Dindo postoperatif
cerrahi  komplikasyon derecesi (rho=0,165 p=0,487) ve
intraoperatif verilen sivi miktari (rho=0,065 p=0,786) ile
pozitif korelasyonunun oldugu saptandi. Korelasyon analizi
sonuclari istatistiksel olarak anlamhhk derecesine ulasmadi. Tim
korelasyon matriksi Tablo 3'te sunulmustur.

intravendz demir tedavisinin AHgb1, AHgb2 ve ilk 1
aylik donemdeki hemoglobin diizeylerine etkisi Tablo 4'te
gosterilmistir. Buna gére preoperatif IV demir tedavisi
uygulanan ve uygulanmayan hastalar arasinda AHgb1, AHgb2
ve postoperatif 1 aydaki hemoglobin dizeyleri agisindan
istatistiksel olarak anlamh farkhlik yoktu (sirasiyla p=0,283,
p=0,173, p=0,637).

intravenéz demir tedavisi dozu, AHgb1, AHgb2 ve ES
transflizyonun 3. aydaki anemi insidansi lzerine etkisi Tablo
5'te sunulmustur. Uclincli aydaki hemoglobin diizeylerine
gore, anemik ve anemik olmayan hastalar arasinda AHgb1 ve
AHgb2 agisindan istatistiksel olarak anlamli farkhlik saptanmadi
(sirasiyla p=0,838 ve p=0,538). Bununla birlikte toplam iV demir
tedavisi dozunun, postoperatif 3. aydaki hemoglobin diizeyi
anemi esiginin lzerinde olan ve olmayan hasta alt gruplarinda
istatistiksel olarak anlamh farkhilik gdstermedigi (p=0,350),
bununla birlikte 3. ayda dlclilen hemoglobin diizeylerine gore
anemiyi 6nlemek icin hastanede kalis siiresi boyunca ihtiyac
duyulan toplam eritrosit transflizyonu miktarinin istatistiksel
olarak belirgin sekilde yliksek oldugu saptandi (p=0,013). Baska
bir ifade ile 3. ayda anemik saptanan hastalarin hastanede yatisi
boyunca daha fazla ES transflizyonu ihtiyaci oldugu istatistiksel
olarak da anlamliyd.

_ : iV demir intraoperatif ClassIntra Clavien-Dindo .

n=40 Anemi HKS dozu Kkanama miktart skoru skoru Sivi dengesi
r=0,199
NRS 2002 0=0,199
rho=-0,177
Preop Hgb p=0,482
rho=0,165
Postop Hgb p=0,572
AHab1 rho=0,374 rho=0,383 rho=0,165 rho=0,065
g p=0,104 p=0,096 p=0,487 p=0,786
. rho=0,273

Sivi dengesi p=0,244

Preop Hgb: Preoperatif hemoglobin diizeyi, Postop Hgb: Postoperatif hemoglobin diizeyi, HKS: Hastanede kalis siiresi, IV: intravenoz
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Tablo 4: intraventz demir tedavisinin AHgb1, AHgb2 ve ilk 1 aylik dénemdeki hemoglobin diizeylerine etkisi

AHgb1, mg/dL

AHgb2, mg/dL

Postoperatif 1. ay Hgb, mg/dL

Ort. + SS Ort. + SS Ort. + SS
n=40 n=40 n=22
iV demir tedavisi
Uygulanan 0,83+1,02 1,45+1,4 12,21+1,69
Uygulanmayan 1,33+0,89 2,25+0,48 12,85+3,04
p-degeri 0,283 0,173 0,637

Ort.: Ortalama, SS: Standart sapma, IV: Intravenoz

Tablo 5: intravenoz demir tedavisi dozu, AHgb1, AHgb2 ve ES transfiizyonun 3. aydaki anemi insidans iizerine etkisi

3. ay Hgb >13 mg/dL

n=22 n=16
Ort. + SS
AHgb1, g/dL 0,83+0,92
AHgb2, g/dL 1414128
IV demir tedavi dozu, mg 1214+488
Toplam ES transfiizyonu, Unite 0,25+0,46

Ort.: Ortalama, SS: Standart sapma, IV: intravendz, ES: Eritrosit slispansiyonu

calismasi, KRK hastalarinda
perioperatif anemi prevalansinin literatiirde belirtilenden
yaklastk 2 kat vyiiksek (%80) oldugunu gd6stermektedir
(7,12,13). Preoperatif yiiksek anemi prevalansina ek olarak
IV demir tedavisine ragmen erken postoperatif, taburculuk
ve ilk 1 aydaki ortalama hemoglobin diizeylerinin anemi
esiginin altinda kalmasi, intraoperatif ve postoperatif donemde
uygulanan toplam ES transflizyonu miktarinin postoperatif 3. ay
hemoglobin diizeyleri dikkate alindiginda postoperatif anemiyi
istatistiksel olarak belirgin degistirmesinin, hastanede yatis
slireci boyunca hemoglobin diizeylerinde ilerleyici ve anlamli bir
duslsiin oldugunu gostermektedir.

Bu retrospektif kohort

Aneminin preoperatif tedavisi, tim ameliyat tiirlerinde
hasta kan yonetimi (HKY) protokollerinin 6nemli bir bilesenidir
ve HKY onlemlerinin uygulanmasi, transflizyon ihtiyaci, major
komplikasyon, mortalite orani ve hastanede kalis siiresini
azaltmaktadir (14,15). HKY'nin 3 temel bileseni kirmizi kan
hiicresi kiitlesini optimize etmek, kan kaybini en aza indirmek
ve anemiyi yonetmektir (16). Bircok calisma, KRK hastalarinda
perioperatif kan transflizyonunun, hastalarin  hem kisa
donem cerrahi sonuglarini hem de uzun dénem prognozunu
kotulestirdigini gostermistir (17,18). Giincel kilavuzlar, 6zellikle
miyelosupresif tedavi alan ileri evre kanser hastalarinda
aneminin eritropoezi uyarici ajanlar ve demir takviyesi yoluyla
aktif olarak dizeltilmesini, ES transflizyonunun ise, akut kan
kaybi nedeniyle hipovolemik olan ve yeterli sivi resiisitasyonuna
direncli hastalar veya demir destegine yanit vermeyen
kronik anemisi olan hastalar icin saklanmasi gerektigini
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3. ay Hgb <13 mg/dL

n=6 p-degeri
Ort. + SS

0,76+1,18 0,838
1,76+1,53 0,538
150040 0,350
2,33+£1,52 0,013

belirtmektedir  (19). Perioperatif ~kan transfiizyonunun
ozellikle KRK'de tiimor rekiirrensi acisindan bagimsiz bir risk
faktéri oldugunun kanitlanmis olmasi da 6nemlidir (20).
Bununla birlikte kan yoluyla bulasan enfeksiyonlar, hemolitik
reaksiyonlar, transfiizyonla iliskili akut akciger hasari (TRALI)
ve transflizyonla iliskili immiinomodiilasyon transfiizyonun
cok iyi bilinen komplikasyonlaridir (21). Tim bu literatiirler gz
online alindiginda kanser hastalarinda kisitlayici transflizyon
uygulamasini ve aneminin proaktif olarak dizeltilmesini
destekleyen yeterli klinik kanitlar mevcuttur.

Literatlirde perioperatif aneminin etiyolojisinde %80
oraninda demir eksikligi gorildigu bilinmektedir. KRK'lerde
mutlak, fonksiyonel veya her ikisinin birlikte oldugu demir
eksikligi gorilebilir. MDE'de karacigerde uretilen bir hormon olan
hepsidin baskilanir, bu da demir emiliminin ve geri donlsiimiinin
artirilmasina yonelik diizenlenmesine neden olur (22). KRK'lerde
immun sistem aktive olur, IL -1, -6, -8 ve -10, tlimdr nekroz
faktori ve interferon-gama gibi enflamatuvar sitokinler salinir.
Bu enflamatuvar mediyatorler hepsidin ekspresyonunu yukar
regiile ederler, ayni zamanda eritropoietin (EPO) dretimini ve
kemik iliginin EPO'ya duyarliigini azaltirlar. Artan hepsidin
duodenumdaki demir emilimini inhibe eder, makrofajlar ve
hepatositler tarafindan demir tutulmasina yol acarak kemik
iliginden eritrosit Gretimini sinirlayan hipoferremiye yol acar.
Bu patofizyolojik suirecler, demirin kullanilabilmesini sinirlar ve
kemik iliginin demirden kisith eritropoez yapmasi ile sonuclanir
ve fonksiyonel DEA olarak bilinen duruma neden olur.
Maligniteye bagli enflamasyon, hepsidin yoluyla fonksiyonel
DEA'ne yol acarken, kronik kan kaybi es zamanli olarak MDE'ye
ve demir depolarinin tiikenmesine neden olur. Total Demir
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Baglama Kapasitesi ve TSAT, DEA tanisinda yararlidir ancak tani
icin altin standart test uygulama zorlugu bilinmekle beraber
boyanabilir kemik iligi demirine bakilmasidir (22).

intravendz demir infiizyonunun preoperatif hemoglobin
konsantrasyonunu artirdigi gosterilmistir. Bu nedenle DEA olan
hastalarda elektif KRK cerrahisi 6ncesinde demir inflizyonu
onerilmektedir (7,23). iV demir, enflamasyonun neden oldugu
hepsidin engelini asabilir ve hiicre i¢ci demir depolarini
yenileyebilir. Mutlak DEA'da, IV demir tedavisinden sonra
hemoglobinin hizli bir sekilde arttigr ve etkinin %50'sinin 3.
giinde, %75'inin 2. haftada ve maksimum yanitin ise 4 hafta
sonra goriildigi belirtilmistir (24). FKM gibi yeni IV demir
preparatlari, demirin karbonhidrat kabugu icinde kapstillenmesi
nedeniyle daha kisa slirede, oral muadillerine gore daha ylksek
dozlarda daha azyan etkiile uygulanabilmesine olanak saglarken,
demirin gecikmis salinimiyla hemoglobin diizeyini daha iyi
artirir (22,25-27). Bircok calisma iV demir uygulamasinin, genel
sag kalimi etkilememekle birlikte hemoglobin artisi ve daha iyi
yasam kalitesi skorlari ile pozitif bir korelasyon oldugu sonucuna
varmistir (28,29). IV FKM tedavisinin zamanlamasi hakkinda
bilgi veren literatirler, elektif bir ameliyattan en az 2-4 hafta
once 1000 mg'lik tek dozda uygulamasinin ameliyat 6ncesi
hemoglobin konsantrasyonunu artirabilecegini ve ameliyat
sirasinda ES ihtiyacini azaltabilecedini ileri stirmektedir (30).
Bununla geliskili olarak bircok klinik calisma iV demir tedavisinin
hemoglobin diizeyinde iyilesmeye neden oldugunu gostermistir,
ancak perioperatif ES transflizyonu gereksinimini azaltici
etkisinin tutarsiz oldugunu belirtmistir (31,32).

Elektif major batin cerrahisinde anemiyi tedavi etmek
icin preoperatif IV demirin arastirildi§i 487 hastayi kapsayan
cok merkezli, ¢ift kor, paralel gruplu randomize calismada
(PREVENTT), kan transfiizyonu sayisi, hastanede kalis stiresi,
mortalite ve morbiditede herhangi bir azalma bulunmadi ve
ameliyattan 6nce |V demir alan veya almayan hastalar arasinda
yasam kalitesi skorlarinda iyilesme yoktu. istatistiksel olarak
anlamli olan tek fayda, IV demir grubunun komplikasyonlar
nedeniyle hastaneye daha az yatinlmasiydi (33). PREVENTT
calismasi, anemisi ve demir eksikligi olan her hastanin
preoperatif sonuclarini iyilestirmek icin preoperatif IV demir
almalarn gerektigi konusunda kesin bir yargiya ulasamasa
da, DEA olan hastalarin tedavi edilmemesinin ve demir
replasmani icin cerrahinin ertelenmesinin gerekli olmadigini
vurgulamaktadir. Yakin zamanda DEA olan KRK hastalarinda
yapilan bir calismada da preoperatif iV demir tedavisinin
perioperatif hemoglobin konsantrasyonlarini artirmadigini
ve perioperatif ES transflizyonu uygulanmasi olasiligini
azaltmadigini  savunmustur (34). Yapmis oldugumuz bu
calismada da benzer sekilde perioperatif ES transflizyonu
gereksiniminin  azalmadigi  goriilmistir. Bunun nedeni
preoperatif donemde uyguladigimiz IV demir tedavisinin

cerrahiye cok yakin zamanda (preoperatif ortalama 2,6+0,3
glin 6nee) baslanmasi olabilir. Anemiyi tedavi etmek ve kirmizi
kan hiicresi kutlesini eski haline getirmek icin beklenen normal
stire yaklasik 3 ila 4 haftadir (23,35). Uluslararasi kilavuzlar,
yaklasik 500 ml'den fazla kan kaybinin beklendigi elektif
cerrahi uygulanan tiim hastalarin cerrahiden en az 2 hafta
once anemi acisindan taranmasini ve uygun sekilde tedavi
edilmesi gerektigini belirtmektedir (7,16). Avrupa Anesteziyoloji
ve Yogun Bakim Dernegi de major cerrahiden 3-8 hafta dnce
aneminin taranmasini ve preoperatif demir eksikliginin tedavi
edilmesini onermektedir (36).

IV demir uygulamasinin ES transfiizyonu ihtiyacina etkisi
acisindan bugline kadar vyapilan calismalarin sonuglarinin
celiskili olmasi demir eksikliginin dogru tanilanamamasi
nedeniyle olabilir. Serum ferritini MDE'nin tanimlanmasinda
kritik 6neme sahiptir. Ayni zamanda akut faz proteini olan
ferritin, hastanin malignitesine veya diyabet, bdbrek veya
kalp hastaligi gibi komorbiditelerine bagh olarak enflamasyon
artisina ikincil demir durumundan bagimsiz olarak yiikselebilir
(37). Ayrica enflamatuvar durumlarda serum demiri ve TDBK
genellikle dusuktir, bu da mutlak/fonksiyonel DEA tanisi igin
TSAT'nin kullanimini sinirlamaktadir (38). Enflamasyon ve demir
eksikligi olan hastalar, sadece enflamasyon anemisi olanlara
gore daha distik hepsidin seviyeleri sergilerler ve sonu¢ olarak
hepsidin seviyeleri, DEA ile demir eksikliginin olmadigi diger
anemileri ayirt etmeye yardimei olabilir (39). Demir eksikliginin
belirlenmesinde serum hepsidin diizeyi, ferritin veya TSAT'den
daha giivenilir olabilir (40).

Calismanin Kisithhklar

Bu calismanin bazi simirhliklart  bulunmaktadir.  Veri
tabaninin geriye donik analizini yaptigimiz icin gerekli
orneklem bliyiikligu 6nceden belirlenmemisti ve hasta sayisinin
az olmasi tip 2 hata riskini artirmaktadir ve dolayisiyla anlamli
farkliliklari tespit edecek glice sahip olamayabilir. Ayrica
hastalari enflamasyona bagli FDE veya MDE anemisi yoniinden
inceleyen herhangi bir veri yoktu.

Perioperatif anemi ve transflizyon gerekliliklerini dnlemenin
en etkili stratejisi, miimkin oldugunca preoperatif anemiyi
ne zaman olursa olsun tespit ve tedavi etmektir. Buglne
kadar perioperatif IV demir tedavisi uygulamasini arastiran
calismalarin celiskili sonuclari perioperatif anemi tedavisinin
rasyonel olarak gergeklestirilebilmesinin ancak altta yatan
cok faktorli etiyolojisinin ve patofizyolojisinin daha ileri
laboratuvar incelemeleriyle aydinlatilmasi ve her hasta icin
bireysellestirilmesi gerektigi gercegiyle ylzlesmemizi saglyor.
Bu gercek goz oniine alinarak diizenlenecek olan randomize
kontrollii klinik calismalara ihtiyag stirmektedir.
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Abstract

Objectives: The aim of this study was to compare the results of 226 and 1000 Hertz (Hz) tympanograms obtained from wideband tympanometry
(WBT) and conventional tympanometry.

Materials and Methods: This prospective study was conducted on healthy individuals without any otological complaints. Each participant received
pure tone audiometry, otoacoustic emission testing, conventional 226 Hz and 1000 Hz tympanometry and WBT. Tympanometric peak pressure,
middle ear compliance, and ear canal volumes (Vol) were measured for each ear. The results of these parameters obtained from the two devices were
evaluated separately for the right and left ears and compared statistically.

Results: The study included 62 healthy individuals (124 ears) aged 18-40 years. In terms of tympanometric peak pressure, the results were similar
at 226 Hz but different at 1000 Hz. For compliance, the results were similar at 1000 Hz but different at 226 Hz. The measurement results of both
devices for ear canal volume at both 226 Hz and 1000 Hz were statistically similar.

Conclusion: It was noted that there were frequency based differences in tympanometric peak pressure and compliance measurements between
WBT and conventional tympanometry. Although WBT has several advantages over conventional tympanometry, the results of this study suggest that
more normative data should be collected from different ethnicities and age groups for its widespread use.

Key Words: Wideband, Tympanometry, Compliance, Ear Canal Volume

Amac: iki yiiz yirmi alti Hertz (Hz) ile sekiz bin Hz arasindaki tiim frekanslari kapsayan ve dar bant klik uyaran ile olusturulan yiizlerce timpanogramin
lic boyutlu analizini saglayan yonteme genis bant timpanometri (GBT) ismi verilmistir. Bu calismada GBT ile elde edilen 3 boyutlu veriler icerisinden
cikartilacak 226 ve 1000 Hz timpanogramlarin geleneksel ydntemlerle elde edilen 226 Hz ve 1000 Hz timpanogramlar ile karsilastiriimistir.

Gerec ve Yontem: Herhangi bir otolojik sikayeti olmayan saglikh bireyler lizerinde yapilan prospektif calismada, her katilimciya saf ses odyometrisi,
otoakustik emisyon testi, konvansiyonel 226 Hz ve 1000 Hz timpanometri ve GBT uygulandi. Her kulak icin timpanometrik tepe basinci, orta kulak
kompliyansi ve kulak kanali hacimleri (Vol) degerlendirildi. iki timpanometriden elde edilen bu parametrelerin sonuclari sag ve sol kulak igin ayri ayri
degerlendirildi ve istatistiksel olarak karsilastirildi.

Bulgular: Calismaya 18-40 yas arasi 62 saglikli birey (124 kulak) dahil edildi. Timpanometrik tepe basinci acisindan sonuglar 226 Hz'de benzerdi,
ancak 1000 Hz'de farkli sonuclar elde edildi. Kompliyans agisindan sonuclar 1000 Hz'de benzerdi ancak 226 Hz'de farkli sonuclar elde edildi. Kulak
kanali hacmi i¢in her iki cihazin 6l¢tim sonuglari hem 226 Hz hem de 1000 Hz'de istatistiksel olarak benzerdi.

Sonuc: GBT ve konvansiyonel timpanometri arasinda timpanometrik tepe basinci ve kompliyans &l¢limlerinde frekansa dayali olarak farkliliklar
oldugu kaydedildi. GBT'nin geleneksel timpanometriye gore cesitli avantajlari olmasina ragmen, bu calismanin sonuglari, yaygin kullanimi igin farkli
etnik kokenlerden ve yas gruplarindan normatif verilerin toplanmasi gerektigini gostermektedir.

Anahtar Kelimeler: Genis Bant, Timpanometri, Kompliyans, Kulak Kanal Hacmi
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Introduction

Tympanometry is the measurement of middle ear elasticity
(compliance) due to pressure changes in the outer ear canal
(1). This measurement provides valuable data in terms of the
middle ear functions in different pathologies. For this purpose,
tympanometric evaluations have been performed for more than
50 years, so called conventional tympanometry (CT). CT is often
performed with a 226 Hertz (Hz) probe tone.

Wideband tympanometry (WBT) is a relatively new
technique, which covers frequencies between 226 Hz and 8000
Hz, providing three-dimensional (3D) analysis of hundreds of
tympanograms obtained with narrow-band click stimuli (2).
High frequency probe tones are more valuable in pathologies
that cause increased mass effect in the middle ear. Therefore, the
results of WBT are becoming more important in the differential
diagnosis of otosclerosis, ossicular chain disruptions, primary
cholesteatoma, middle ear tumors and fibrous dysplasia.

Despite its advantages in differential diagnosis, the use of
WBT is still not very common in clinical practice. Measurements
that were obtained with WBT are more complex and difficult to
understand than standard single probe tone tympanometry. In
addition, the low number of standard results and the benefits of
WBT and the limited number of studies are probably restricting
the use of WBT in clinics (3).

In this study, we aimed to compare the results of CT and WBT
in terms of 226 and 1000 Hz tympanograms in healthy ears.

Materials and Methods

Study Design and Setting

This prospective study was conducted with voluntary
participants who applied to the outpatient clinic of the
Department of Otorhinolaryngology in a tertiary setting.

Participants and Eligibility Criteria

The study included 62 healthy individuals (124 ears)
without any otological complaints. All subjects with a history
of otological disease, tympanic membrane pathology and/or
previous otological surgery were excluded.

The criteria for subjects to participate in the study were as
follows:

» Absence of any pathology in the external auditory canal,
tympanic membran and middle ear on otoscopic examination.

« Absence of a history of hearing loss.
* Absence of a history of ear surgery.

 Middle ear pressure within the limits of +/- 50 daPa and
Jerger Type A tympanogram trace.

« Bilateral air bone gap at 500, 1000, 2000 and 4000 Hz is
<10 decibels hearing level (dBHL).

« Bilateral airway hearing tresholds <25 dBHL in 250-8000 Hz.

 Otoacoustic emission (OAE) of 3 dB or more from at least
three of 1000, 1500, 2000, 4000 and 6000 Hz frequency bands
in distortion product OAE emission (DPOAE) measurements.

e OAE of 3 dB or more from at least three of 1000, 1500,
20008 and 4000 Hz frequency bands in transient evoked OAE
(TEOAE) measurements.

Intervention and Outcome Measures

Each participant was performed pure tone audiometry (PTA),
DPOAE, TEOAE, conventional 226 Hz and 1000 Hz tympanometry
and WBT. Tympanometric peak pressure (TPP), compliance, and
ear canal volumes were measured for each ear. These parameters,
measured with CT and WBT, were evaluated separately for the
right and left ears and the results from the two devices were
compared statistically.

WBR is preffered for its high performence in classfying
conductive loss ears, as determined by the best performing
surrogate gold standards (DPOAE, TEOAE).

PTA

Following the routine otolaryngological examination of
the individuals, air thresholds at 250, 500, 1000, 2000, 4000,
6000 and 8000 Hz and bone thresholds at 500, 1000, 2000 and
4000 Hz were determined. GSI Audiostar Pro clinical audiometer
(Grason-Stadler, Denmark), TDH 50P supra-aural headset and
B71 bone vibrator were used. Thresholds are determined by the
Hugson-Westlake Procedure.

OAE

Bilateral DPOAE and TEOAE measurements were performed
using the Otodynamics ILOv6 292 OAE measurement system
(Otodynamics, United Kingdom) and recorded by EZ-Screen
Software interface.

Immitansmetric Measurements

Bilateral conventional immitansmetric measurements were
performed by GSI TympStar Pro (Grason-Stadler, Danimarka)
device. WBT measurements were performed by Interacoustics
TITAN WBT (Interacoustics, Denmark). CT and WBT were
performed in the 200 to -400 daPa pressure range. The probe
tone intensity levels for 226 and 1000 Hz obtained with the
tympamometry were 85 and 75 dB SBS respectively. WBT
measurements covering the frequency range of 226-8000 Hz
were made with a click stimulus which was a 2 ms duration, 94
dB SBS intensity level and 21.5 Hz frequency.

TPP, compliance and ear canal volumes were measured for
each ear and transferred to the SPSS (Statistical Package for

349



Ocak et al. Wideband Tympanometry vs Conventional Tympanometry

Ankara Universitesi Tip Fakiiltesi Mecmuasi 2023;76(4):348-353

the Social Sciences, version 20.0, SPSS Inc., Armonk, NY, USA)
programme. These parameters obtained from the two devices
were then compared statistically.

Statistical Analysis

The statistical analyses were done with IBM Statistical
Package for the Social Sciences software for Windows
version 22.0 (IBM SPSS Corp.; Armonk, NY, USA). Results are
expressed as numbers and percentages for categorical and as
mean +/- standard deviation for quantitative variables. The
difference between the two quantitative dependent variables
was evaluated using the paired samples t-test if normal
distrubution was achieved or the Wilcoxon signed-rank
test if not provided. The difference between the categories
of the qualitative variable, which has two categories as a
quantitative variable, was examined using Student's t-test
if normal distrubition was provided, or Mann-Whitney
U test if not provided. The relationship between the two
quantitative variables was examined using Pearson if the
normal distrubition was obtained or the Spearman correlation
coefficient if not provided. The statistical significance level
was identified as 0.05.

Ethics committee approval was received for this study from
the Institutional Review Board of Baskent University Faculty
of Medicine (approval date: 23.01.2019, approval number:
KA18/441-19/17).

A total of 62 patients (36 male and 26 female) with a mean
age of 28.2 (range 18-40 years) were included in the study. A
complete otorhinolaryngological examination was performed
on each volunteer.

Measurements at 226 Hz with CT and WBT are presented
in Table 1. The results were similar between the two different
devices for TPP. However, the TPP was measured different at
1000 Hz (Table 2). For compliance, CT and WBT results were
different at 226 Hz (Table 3) but similar at 1000 Hz (Table 4).
The ear canal volume measurements at 226 and 1000 Hz with
CT and WBT were statistically similar (Tables 5 and 6).

Table 1: TPP at 226 Hz measured with CT and WBT

Right Left
CT 226 WBT 226 CT 226 WBT 226
Hz Hz Hz Hz
Mean -8.33 -8.04 -7.41 -5.90
(+8.11) (£7.75) (+£10.94) (£12.41)
p-value 0.785 0.048

CT: Conventional tympanometry, WBT: Wideband tympanometry, Hz: Hertz
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Table 2: TPP at 1000 Hz measured with CT and WBT

Right Left
CT 1000 WBT 1000 CT 1000 WBT 1000
Hz Hz Hz Hz
Mean -9.32 -12.04 -7.31 -5.65
(+8.01) (+7.75) (+10.94) (£12.41)
p-value  <0.001 <0.001

CT: Conventional tympanometry, WBT: Wideband tympanometry, Hz: Hertz, TPP:
Tympanometric peak pressure

Table 3: Compliance at 226 Hz measured with CT and WBT

Right Left
CT 226 WBT 226 CT 226 WBT 226
Hz Hz Hz Hz
Mean 0.60 0.54 0.55 0.49
(+0.20) (+0.18) (+0.17) (+0.14)
p-value <0.001 <0.001

CT: Conventional tympanometry, WBT: Wideband tympanometry, Hz: Hertz

Table 4: Compliance at 1000 Hz measured with CT and WBT

Right Left
CT 1000 WBT 1000 CT 1000 WABT 1000
Hz Hz Hz Hz
Mean 1.23 1.30 1.17 1.21
(+0.50) (+0.57) (+0.44) (+0.48)
p-value 0.26 0.51

CT: Conventional tympanometry, WBT: Wideband tympanometry, Hz: Hertz

Table 5: Ear canal volume at 226 Hz measured with CT and
WBT

Right Left
WBT 226 WBT 226
CT 226 Hz Hz CT 226 Hz Hz
Mean 1.20 1.23 1.24 1.29
(+0.24) (+0.24) (+0.33) (£0.32)
p-value 0.49 0.23

CT: Conventional tympanometry, WBT: Wideband tympanometry, Hz: Hertz

Table 6: Ear canal volume at 1000 Hz measured with CT and
WBT

Right Left
CT1000 Hz ()BT 1000 71000 H, /BT 1000
z Hz
Vean 112 1.10 114 1.16
(+0.23) (+0.24) (+0.25) (+0.27)
p-value 0.84 0.49

CT: Conventional tympanometry, WBT: Wideband tympanometry, Hz: Hertz
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In this study, we aimed to compare 3 different parameters
obtained from CT and WBT at 226 and 1000 Hz in healthy ears.
WBT results were extracted from 3D data. According to the
results of the research, ear canal volume measurements in both
devices have similar results in both frequencies. However, there
were, frequency based, significant differences in terms of TPP
and compliance values. Depending on these results, it is thought
that data obtained with these devices may vary based on the
parameters and frequency.

Each audiometric test evaluates a specific frequency range
in the auditory system. In CT, testing battery include a single
probe tone with a frequency which is generally 226 Hz. One of
the most important reasons for using the 226 Hz tympanometry
is the ease of calibration. Since the admittance of 1 cm? of air
at 226 Hz is equal to 1 mL, the frequencies here proceed in
multiples of 226 Hz. Research indicates that the use of CT may
provide limited or incorrect information in various situations.
In a study evaluating patients with otosclerosis, it was reported
that normal (type A) tympanometry results were obtained in
almost all ears (4). Another condition is that similar graphs
can be seen in conventional 226 Hz tympanometry in ossicular
chain discontinuity and the flaccid tympanic membrane. The
neonatal patient group is another situation where the use of
226 Hz tympanometry is limited. In approximately half of this
patient group, false results can be obtained (4). It is a matter
of debate which probe tone will be used on children of 4-8
months. In such cases, 226 Hz and 1000 Hz tympanograms are
measured separately in many clinics.

Toovercome these limitations, multifrequency tympanometry
technique was introduced. This method allows for the evaluation
of frequencies between 226 and 2000 Hz at 50 Hz intervals.
However, frequencies over 2000 Hz still remained in the dark
area.

WBT is developed with the idea of testing a wider frequency
band by changing the stimulus type. The aim is to test the middle
ear between 226-8000 Hz. Pure tone of 85 dB sound pressure
level (SPL) at 226 Hz is used as the stimulus in CT. In WBT, a
narrow band click stimulus is to be tested 226-8000 Hz. In order
to have the same amount of energy, 96 dB SPL stimulation is
used in infants and 100 dB SPL in adults. After the test, a 3D
graphic is obtained (Figure 1).

Since click stimulus is used, many tympanograms can
be obtained simultaneously in this graph. This is actually a
chart created by combining hundreds of tympanograms. This
chart can be viewed from 2 different planes, pressure and
frequency. In these planes, it is possible to see the peaks with
the maximum permeability at each frequency. It is not correct

to make interpretation about admittance since a pure signal is
not mentioned here. Admittance at each frequency will vary.
For this reason, it is more feasible to express the values as the
energy of the sound in WBT. Thus, admittance is replaced by the
term "absorbance” in WBT, which is expressed as a percentage.

One of the biggest advantages of WBT and the main feature
of this research is that many frequencies can be evaluated by
performing a single test. WBT gives information about resonance
frequency (RF) in different frequencies, which is used in the
differential diagnosis of many diseases as mentioned earlier.
Differential diagnosis of ossicular chain discontinuity with
flaccid membrane or follow-up of patients with otosclerosis are
some of the examples which RF evaluation provides important
information. Previous studies show that; RF decreases in mass-
dependent pathologies and increases in those related to stiffness.
In a recent study, Niemczyk et al. (5) reported how important
WBT results are in the diagnosis of patients with otosclerosis.
While interpreting WBT, absorbance graph is often used (Figure
2). Another notable feature of WBT is that it can be measured
both with and without pressure. Being able to measure without
pressure is important for early absorbance after tympanoplasty
and/or ossicular chain reconstruction.

In cases where the stiffness effect increases and the mass is
constant in the middle ear, it is observed that RF increases and
the absorbance graph collapses especially at low frequencies.

Figure 1: Wideband tympanometry
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Figure 2: Absorbance graphic in wideband tympanometry
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On the contrary, when there is a pathology concerning mass, a
collapse should be expected at high frequencies. The normative
data about Tiirkiye in 2015 was published by Polat et al. (6). It
was noted that their data were similar to the values published
from other parts of the world.

It is known that the outer ear canal is more susceptible for
collapse, especially in the first year of life. There are some studies
that suggest that middle ear pathologies are diagnosed more
effectively using WBT in this period of life. The study of Prieve
et al. (7) was conducted on 4-8 months old babies and it was
reported that 2 tympanograms obtained in conventional way
can be created at once and faster by applying WBT. Apart from
all these, various studies have been published to suggest that
WBT offers more reliable data in the evaluation of middle ear
effusions than CT (8). In addition, more accurate and less artifact
graphics are obtained with wideband average tympanogram (9).

Allowing RF measurement of the middle ear is another
advantage of WBT over CT. Valvik et al. (10) reported that mean
middle ear RF value was 1049 Hz (350-1750) in healthy adults.
Sezin et al. (11) reported the mean middle ear RF value as 999.6
Hz (+134.9) in the healthy adults. Polat et al. (6) reported the
mean middle ear RF value as 964.66 Hz (+233.94) in their
normatization study on healthy individuals (5). Since the use
of WBT has become increasingly widespread in recent years,
the number of studies reporting normative data from different
countries is increasing (12,13).

On the other hand, it should be kept in mind that WBT is a
relatively new diagnostic tool. CT is a reliable test in audiology
practice for more than half a century. Numerous studies from
many countries to date have provided normative data flow in
many different pathologies for CT. As is known, normative data
analysis is crucial for the correct evaluation of a test result.
In this respect, data should be collected from many different
countries and from different centers in the same country. These
measurements must be repeated at different times in order to
eliminate seasonal and temporal interactions. In addition, in
order for normative data analysis to be stronger, tests should
be repeated on a very high number of patients. For instance,
Shahnaz and Bork (14) evaluated TPP, admittance and ear canal
volume in 53 patients. This research was carried out on adult
Chinese people. The authors of the study emphasized that there
may be variability in tympanometry values, possibly due to
ethnicity, physiological and anatomical variations. One of the
most important explanations for this difference is that the
outer ear canal volume of people belonging to the yellow race
is smaller than the caucasians (14). Volumetric changes in the
outer ear canal, especially in the 0-2 age period, may cause
differences in tympanometric studies. As it is known, the
length and volume of the outer ear canal increase with age
(15). While there is no significant difference in the dimensions
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of the semicircular canals and cochlea between the newborn
and adults, this situation is not similar for the middle ear cavity,
and the immitansmetry studies support this hypothesis (16,17).
The stiffness of the outer ear canal, which is softer at birth,
and the similar changes in the tympanic membrane explain the
difference in measurements between newborns and adults (18).

Above all, even measurements of a newborn and 2-years-old
healthy baby may not be similar. Therefore, in an area where
tissue softness is at the forefront, it is a great advantage to
be able to make measurements of immittance audiometry
without pressure. WBT can provide clinicians more accurate
results at this point compared to conventional 226 and 1000 Hz
tympanometers.

There are several studies containing normative data on WBT.
Among these, Polat et al. (6) evaluated 110 young participants
(mean 21.1 years old) with WBT and reported an average RF 964
Hz, compliance 0.54 mL, TPP-6.71 daPa, outer ear canal volume
1.04 cc and gradient 95.61 daPa. It has been reported that there
is a significant relationship between gender and absorbance
values in the frequency range of 3100-6900 Hz (5). This
relationship was also emphasized in another study examining
the correlation of gender and absorbance values (19). Another
important normative data study conducted in our country was
published by Ozgur et al. (20) on 150 healthy individuals in 5
different age categories. As a result of this study, the mean RF
value of the middle ear was measured as 330 Hz in the newborn
and 1050 Hz above the age of 45. Frequency specific average
absorbance values were 61.4% at 1000 Hz, 49.1% at 4000 Hz,
and 56.4% at 8000 Hz. However, as mentioned above, more
patients and studies are required to get more reliable results.

While the results of this study reported compatibility
between WBT and CT in some parameters, frequency-specific
differences were found in parameters such as compliance and
TPP. New studies should be performed with more patients in the
future in order to eliminate these differences and to get a more
accurate opinion on the subject. Objective information and
expert opinions in many studies in the literature show that WBT
is advantageous compared to CT in many parameters. Based on
this, it can be predicted that WBT will be used more in the near
future and will be included in the routine test battery for many
pathologies, probably eliminating the need for CT. Multicentre/
multinational studies on the subject will help to overcome the
problem of standardization and ensure faster and accurate data
flow for patients.

Study Limitations

We think that more normotive data should be collected from
different ethnicities and ages to use wideband tympanometry.
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In sum, we can conclude that WBT has several advantages
over CT. However, it is still too early to eliminate the use of CT.
We think that more normative data should be collected from
different ethnicities and age groups for its widespread use.

Wideband tympanometry is a relatively new technique,
which covers frequencies between 226 Hz and 8000 Hz,
providing 3D analysis of hundreds of tympanograms obtained
with narrow-band click stimuli.

Wideband tympanometry is becoming more important in the
differential diagnosis of otosclerosis, ossicular chain disruptions,
primary cholesteatoma, middle ear tumors and fibrous dysplasia.

Wideband tympanometry has several advantages over CT.
However, it is still early to eliminate the use of CT. We think
that more normative data should be collected from different
ethnicities and age groups for its widespread use.
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Kompleks Chiari Olgularinda Cerrahi Sorunlar ve Olasi Basarisizlik
Nedenleri

Possible Reasons for Failure and Surgical Problems in Complex Chiari Cases
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Amag: Chiari malformasyonlari (CM), kraniovertebral bileske ve arka beynin yaygin, oldukca degisken, konjenital problemleridir. Kompleks Chiari
terimi, basit posterior fossa dekompresyonundan fayda gdrmeyen ve oksipitoservikal fiizyon veya odontoidektomiye ihtiya¢c duyan olgulari
tanimlamak icin kullanilir. Dekompresyondan sonra kétiilesen bazi basarisiz CM cerrahisi olgularini tartismak icin serimiz ve tibbi literatiir g6zden
gegirilmistir.

Gerec ve Yontem: 2010-2020 yillari arasinda CM tanisi alip opere edilen hastalar incelenmistir. Ayrica Medline, PubMed ve Science veritabanlar
kullanilarak bibliyografya tabanli bir arastirma yapilmistir. Olasi yanhs teshis, klinik sorunlar ve cerrahi miidahalelerle ilgili tartisma icin basarisiz
Chiari ameliyati olan {i¢ 6rnek olgu rastgele secilerek sunulmustur.

Bulgular: CM tanisi konulan ve ameliyat edilen 60 hastanin ayrintili verileri incelenmistir. Hasta serisi 37 kadin (%61,7) ve 23 erkekten (%38,3)
olusuyordu. Radyolojik incelemelerde hastalarin %95'inde ortalama 11 mm (medyan 11 mm; 5-25; +4.63) serebellar tonsil herniasyonu oldugu
goriildii. 5 hastada (%8,33) Baziler invajinasyon, 1 hastada (%1,67) gergin omurilik malformasyonu, 1 hastada (%1,67) spina bifida ve 1 hastada
(%1,67) spinal araknoid kist mevcuttu.

Sonug: CM'nin basarili cerrahi tedavisi icin ameliyat dncesi radyolojik degerlendirmenin yapiimasi ve bulgularin klinik semptomlarla iligkisinin
belirlenmesi, cerrahi tedavinin kendisi kadar dnemlidir.

Anahtar Kelimeler: Chiari Malformasyonlari, Kompleks Chiari, Kraniyovertebral Bileske, Basarisiz Chiari, Oksipitoservikal Flizyon

Abstract

Objectives: Chiari malformations (CM) are common, highly variable, congenital problems of the craniovertebral junction and hindbrain. The term
complex Chiari is used to describe cases that do not benefit from simple posterior fossa decompression and require occipitocervical fusion or
odontoidectomy. Our series and medical literature are reviewed to discuss some cases of failed CM surgery that worsened after decompression.

Materials and Methods: Patients diagnosed with CM and operated between 2010 and 2020 were examined. In addition, a bibliography-based
research was conducted using the Medline, PubMed and Science databases. Three sample cases of unsuccessful Chiari surgery are presented at
random to discuss possible misdiagnosis, clinical problems, and surgical interventions.

Results: Detailed data of 60 patients diagnosed with CM and operated on were analyzed. The patient series consisted of 37 women (61.7%) and 23
men (38.3%). On radiological examinations, 95% of the patients had a mean cerebellar tonsil herniation of 11 mm (median 11 mm; 5-25; +4.63).
Basilar Invagination was present in 5 patients (8.33%), tethered spinal cord malformation in 1 patient (1.67%), spina bifida in 1 patient (1.67%), and
spinal arachnoid cyst in 1 patient (1.67%).

Conclusion: For successful surgical treatment of CM, preoperative radiological evaluation and determining the relationship between findings and
clinical symptoms are as important as surgical treatment itself.

Key Words: Chiari Malformations, Complex Chiari, Craniovertebral Junction, Failed Chiari, Occipitocervical Fusion

Yazisma Adresi/Address for Correspondence: Onur OZQUraI, Ankara Universitesi Tip Fakiiltesi, Beyin ve Sinir Cerrahisi Anabilim Dali, Ankara, Tirkiye
Tel.: +90 533 503 62 39 E-posta: onurozgural@yahoo.com ORCID ID: orcid.org/0000-0001-5797-4373
Gelis Tarihi/Received: 02.06.2023 Kabul Tarihi/Accepted: 22.10.2023

Copyright® 2023 The Author. Published by Galenos Publishing House on behalf of Ankara University Faculty of Medicine. This work is licensed under Creative Commons Attribution-NonCommercial 4.0 International License.
BY _NC Copyright® 2023 Yazar. Ankara Universitesi Tip Fakiiltesi adina Galenos Yayinevi tarafindan yayimlanmistir. Bu eser, Creative Commons Non-Commercial 4.0 Uluslararasi Lisansi altinda lisanslanmistir.

354


https://orcid.org/0000-0001-7885-1823
https://orcid.org/0000-0003-0299-4726
https://orcid.org/0000-0001-8970-9582
https://orcid.org/0000-0001-5797-4373
https://orcid.org/0000-0002-1985-719X
https://orcid.org/0000-0001-7433-081X
https://orcid.org/0000-0003-3728-4599
https://orcid.org/0000-0003-4989-3965

Ankara Universitesi Tip Fakiiltesi Mecmuasi 2023;76(4):354-360

Bayath ve ark. Kompleks Chiari Olgularinin Basarisizik Nedenleri

Chiari malformasyonlari (CM), kraniovertebral bileske ve
arka beynin yaygin, oldukca degisken, konjenital problemleridir.
Tip 1 CM'nin (CM1), serebellar tonsillerin foramen magnum (FM)
seviyesinin 5 mm'den daha fazla altina inmesi olarak bilinen
basit tanimi, kafa tabani anomalileri gibi birkac sorunla ilgili
kritik sorunlari maskeleyebilir. CM, baziler invajinasyon (BI) gibi
bazi kraniovertebral bileske anomalileri ve diger bazi kafa tabani
veya atlantoaksiyal vertebra anomalileri ile komplike olabilir.

Kompleks ~ Chiari  terimi,  basit  posterior  fossa
dekompresyonundan fayda gérmeyen ve oksipitoservikal flizyon
(OSF) veya odontoidektomi gerektiren olgulari tanimlamak icin
kullanilmistir (1,2). Klinik faydanin olmamasi veya ameliyat
sonrasi yeni olusan klinik veya radyolojik problemlerin
varhgi "basarisiz Chiari dekompresyonunu” 9%20-50'ye varan
insidanslarla giindeme getirmektedir (3,4). Bununla birlikte,
guinliik rutin uygulamalar bu tiir karmasik olgulari ayirt etmek
icin kesin parametrelerden yoksundur.

Bu tir hastalarda tekrar ameliyat olma gereksiniminin
bilinenden daha fazla olduguna inaniyoruz. Karmasik olgularda,
uygun olmayan sekilde secilen baslangi¢ cerrahisi, yonetimde
basarisizliga yol acabilir. Bu calismada, posterior fossa
dekompresyonundan sonra kotiilesen basarisiz CM1 cerrahisinin
bazi aciklayicr olgularini tartismak icin serimizi ve literatiirii
gozden gecirdik.

Gerec ve Yontem

Bu calismada Ankara Universitesi Norosiriirji Anabilim
Dali'nda; 2010-2020 yillari arasinda CM Tip-1 tanisi konulan ve
opere edilen hastalar retrospektif olarak incelendi. islemlerden
once tlim hastalardan aydinlatilmis onam alindi. Calisma
Ankara Universitesi Tip Fakiiltesi, insan Arastirmalari Etik Kurulu
tarafindan onaylandi (karar no: 109-413-23, tarih: 15.06.2022).
Ayrica Medline, PubMed ve Science veritabanlari kullanilarak
bibliyografya tabanli bir arastirma yapildi. Kullanilan anahtar
kelimeler, tek basina veya kombinasyon halinde “kraniovertebral
bileske", "Chiari malformasyonu”, "basarisiz Chiari" ve "kompleks
Chiari" idi.

Calisma, radyolojik olarak CM Tip-1 tanisi ile ameliyat edilen
ve ayrintili verilerle takip edilen tiim hastalarin kayitlarini
icermektedir. Verileri eksik olan hastalar calisma disi birakildi.
Ayrica, kompleks CM'nin tanimi, klinik belirtileri ve yonetim
konularina iliskin kriterleri karsilayan tiim orijinal makaleler
degerlendirildi.

Tim hastalar telefonla aranarak varsa ameliyat sonrasi
sikayetleri soruldu. Bu tiir bir degerlendirmeyi kolaylastirmak
icin, islem sonucunu, nedenine bakilmaksizin takibin sonuna
kadar degerlendirmek icin 1'den 5'e kadar degisen (daha

biyiik puan daha fazla memnuniyet anlamina gelir) bir 6lcek
tasarlanmistir.

Basarisiz Chiari ameliyati olan iyi belgelenmis {i¢ aciklayici
olgu, olasi yanhs teshis, uygunsuz ilk ameliyat ve klinik sorunlarla
ilgili tartisma icin secilmistir.

Bulgular

2010-2020 yillar arasinda CM1 tanisi konulan ve ameliyat
edilen 60 hastanin ayrintili verileri incelendi.

Hasta serisi 37 kadin (%61,7) ve 23 erkekten (%38,3)
olusuyordu. Ortalama yas 37,7 olarak hesaplandi (medyan 37 yil;
2-78; +13,6). Basvuru semptomlari arasinda bas agrisi (%33,3),
Ust ekstremitelerde hipoestezi (%36,7), bas dénmesi (%18,3),
ataksi (%10) ve disfaji (%1,7) vardi. Semptom yasi, semptom
baslangicindan taniya kadar gecen siire olarak tanimlandi
ve ortalama 33,9 ay (medyan 15 ay; 1-120; +37,3) olarak
hesaplandi.

Radyolojik incelemeler, hastalarin %95'inde ortalama 11
mm (medyan 11 mm; 5-25; +4,6) degerinde tonsil herniasyonu
oldugunu gosterdi. Hastalarin ikisinde (%3,3) kiiclik posterior
fossa hacmi vardi. Bes hastada (%8,3) baziler invajinasyon,
1 hastada (%?1,7) gergin omurilik malformasyonu, 1 hastada
(%1,7) spina bifida ve 1 hastada (%?1,7) spinal araknoid kist
mevcuttu. Yirmi bir (%35) hastada servikotorasik sirinks, 8
(9%13,3) hastada hidrosefali mevcuttu.

Ameliyat6ncesi 12 hastada (%20) bozulmussomatosensoriyel
uyarilmis potansiyeller (SEP), 7 hastada (%11,7) motor uyariimis
potansiyeller kaydedildi.

Standart cerrahi prosedir medyan suboksipital kraniyektomi
ve C1'in posterior arkusunun cikarilmasini iceriyordu. Ayrica
40 hastaya (%66,7) duraplasti, 28 hastaya (%46,7) tonsil
rezeksiyonu uygulandi.

Ameliyat sonrasi 3 hastada (%5) beyin omurilik sivisi (BOS)
kacagi gozlendi. Cerrahi yara problemlerinin orani ise %6,7
olarak kaydedildi.

Alti (%10) hastanin ikinci bir ameliyat gereksinimi oldu.
Bu hastalara 1 yeniden eksplorasyon, 2 OSF, 1 endoskopik
odontoidektomi ve 2 syringosubaraknoid sant ameliyati yapildi.

Ortalama takip stiresi 40,9 aydi (medyan 36 ay; 5-98; +20,7).
Bu siire zarfinda, 3 hasta ameliyattan 24 ay sonra kaybedildi.
Tasarlanmis sonug 6lcedi puanlari 20 hastada (%33,3) 5 puan
(en iyi), 25 hastada (%41,7) 4 puan (iyi), 10 hastada (%16,7) 3
puan (degisim yok), 1 hastada (%1,7) 2 puan (k6tii) ve 4 hastada
(%6,6) 1 puan (en koti) olarak degerlendirildi.

Olgu 1

Yirmi yedi yasinda kadin hasta, yiiriimede dengesizlik ve sag
yiizde uyusma sikayeti ile klinigimize basvurdu. Oykiisiinden
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6 ay oOnce dis klinikte CM Tip-1 tanisi ile posterior fossa
dekompresyonu ve C1-C2 total laminektomi operasyonu
gecirildigi 6grenildi. Ancak, islemden sonra herhangi bir iyilesme
bildirmedi. Norolojik muayenesinde bilateral Hoffman bulgusu
ve Romberg bulgusu pozitif saptandi. SEP bulgulari ciddi
derecede latans uzamasini gosteriyordu. ilk ameliyat oncesi
ve ameliyat sonrasi ilk manyetik rezonans goriintiileme (MRG)
bulgulari tonsiller herniasyonu ve Bi'yi gosterdi (Sekil 1A).

Klinigimizde yeniden eksplorasyon ameliyati yapildi.
Suboksipital kraniektomi genisletildi, oksipitoservikal (CO-
C7) posterior vida fiksasyonu ve fiizyonu sonrasi C3-C4 total
laminektomi ile birlikte serebellar tonsil rezeksiyonu yapildi.
Ameliyat sonrasi rontgen goriintiisii ve T2 agirlikli MRG, Sekil
1B'de gosterilmektedir.

Hastanin kliniginde ameliyattan sonra herhangi bir diizelme
olmadi. Ameliyat sonrasi dordiincii glinde ndrolojik durumunda
ani kotllesme goriilen hasta, yogun bakim Unitesinde ani kalp
ve solunum yetmezligi nedeniyle kaybedildi.

Olgu 2
Otuz iki yasinda kadin hasta, her iki list ve alt ekstremitede
uyusma sikayeti ile  klinigimize  basvurdu.  Norolojik

muayenesinde her iki elinde abdiksiyon, oppozisyon ve
adduksiyon hareketlerinde azalma saptandi. C3'ten T3'e uzanan
siringomiyeli ile birlikte CM Tip-1 teshisi kondu. Ameliyat dncesi
goriintiileme Sekil 2A'da sunulmaktadir.

Sekil 1: Olgu 1'in ameliyat 6ncesi (A) ve ameliyat sonrasi (B) MR ve BT
gorlintuleri
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Suboksipital dekompresif kraniyektomi ile birlikte C1
posterior arkusu cikarildi ve tonsil rezeksiyonu yapildi. Ayrica C5
seviyesinde syringosubaraknoid sant yerlestirildi. Postoperatif
goriintileme Sekil 2B'de sunulmaktadir. Ameliyattan hemen
sonra semptomlarinda diizelme olan hasta ameliyat sonrasi
dordiincii glinde taburcu edildi.

Alti yil sonra dilde uyusma, yiirime bozuklugu ve (st
ekstremitelerde guicstizliik sikayetleri ile tekrar basvurdu. Bu
donemdeki goriintiilemeleri Sekil 2C'de gdsterilmistir. Basarisiz
CM Tip-1 olarak kabul edildi ve suboksipital kraniyektomi
genisletilmesi ile birlikte C2 parsiyel laminektomi operasyonu
yapildi. Postoperatif T2 agirlikli MRG, Sekil 2D'de sunulmustur.

Bir yil sonra diisme ve yirime bozuklugu yasayan hasta
gorintilemeleri ile tekrar basvurdu (Sekil 2E). Oksipitoservikal

(C3-Ce) lateral mass vida fiksasyonu ve fiizyonu yapilan hasta
sekelsiz iyilesti (Sekil 2F).

Sekil 2: Olgu 2'nin ameliyat 6ncesi (A), erken donem (B) ve altinci yil (C)
ameliyat sonrasi MR ve BT goriintileri. Hastanin ikinci ameliyat sonrasi
erken dénem (D) ve birinci yil (E) postoperatif MR ve BT goriintileri.
Hastanin ti¢lincli ameliyattan sonraki g6riintsti (F)
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Taburcu olduktan bir ay sonra cerrahi bolgeden piiriilan
akinti sikayeti ile klinigimize basvuran hasta yogun bakim yatisi
esnasinda septik sok ve menenjitten nedeniyle kaybedildi.

Olgu 3

Altmis Ui¢ yasinda kadin hasta klinigimize yiirlime gucliigd,
yutma giicligl, alt ekstremitelerde uyusma ve Oksiiriikle
artan bas agrisi sikayetleri ile basvurdu. Bi ile komplike CM
teshisi kondu (Sekil 3A). Posterior dekompresif kraniyektomi,
C1 posterior arkusunun c¢ikarilmasi, C2 total laminektomi ve
oksipitoservikal lateral mass vida fiksasyonu uygulandi (Sekil
3B). Semptomlari diizelen hasta 4. giin taburcu edildi.

Uc yil sonra disfaji, ses kisikli§i, sag tarafli hemiparezi ve
ylirime bozuklugu gelisti. Anterior endoskopik odontoidektomi
(Sekil 3C) uygulandi ve hasta 36 ay sorunsuz takip edildi. Takip
T2 agirhkli MRG'si Sekil 3Dyde gdsterilmektedir.

Sekil 3: Olgu-3'tin ameliyat oncesi (A), erken dénem (B) ve ameliyat
sonrasi tictinct yil (C) MR ve BT gdriintiileri. Hastanin odontoidektomi
sonrasi goriinttleri (D)

CM karmasik bir saglik sorunu olarak kabul edilir ve oldukca
degiskendir. Bu tir patolojilerin yonetimi, tedavi edilemez
kosullar olmaktan tedavi edilebilir ve iyi tolere edilebilir
durumlara doéntsmiistii. CM ile ilgili karar verme, yasam
kalitesini sinirlayan klinik bulgulara dayanmaktadir. Ancak,
birden fazla anormallik oldugunda sorun daha karmasik hale
gelir.

Ana Problemin Tanimlanmasi

Ozellikle olguyu ve birincil sorunu tanimlamak tedavinin
kendisi kadar kritiktir CM pleomorfik bir patofizyolojik
antitedir. ilk yanhs taninin basarisiz cerrahinin ana nedeni
oldugu fikrini desteklemekteyiz. Basit dekompresyondan daha
fazlasina ihtiyac duyabilecek kompleks Chiari olgularini ayirt
etmek icin bazi pratik parametrelere uzun siredir ihtiyac
duyulmaktadir. Ancak bu parametrelerin cogu guvenilirlik
acisindan sorunlu kabul edilmektedir.

Kompleks CM Tip-1, asagidakilerden bir veya daha fazlasinin
eslik ettigi serebellar tonsiller herniasyon olarak tanimlanmistir:
Meddller kivrilma, anormal klivo-servikal agi, Bl, siringomiyeli,
retrofleks odontoid, atlas asimilasyonu, FM yoluyla beyin sapi
herniasyonu veya skolyoz (2). Bunlardan Bi, potansiyel olarak
yanlis teshis edilen cok énemli bir anomalidir. Bu degisiklikler
kranioservikal bolgede invajinasyona neden olabilir. B varligini
tespit etmek icin cesitli radyolojik parametreler tanimlanmustir.
Ozellikle CM ve Bi'li hastalarda hem posterior fossa hem de BOS
hacminde azalma bildirilmistir (5,6). Baslangicta dis klinikte
ameliyat edilmis olmasina ragmen, tedavi basarisizligina
neden olan sundugumuz ilk olgumuzda Bi hafife alinmis
gorlinmektedir.

Syringomyeli'nin CM ile birlikte goriilmesi iyi tanimlanmis
baska bir sorundur; ancak, bu tir olgularin yonetimi tartismali
olmaya devam etmektedir. Tonsillerin yanindaki beyin sapinin
kaudal inisinin daha yuksek kalici siringomiyeli riski ile iliskili
oldugu ileri stirlilmastir (7). Literattr, CM dekompresyonundan
sonra %~60'a varan oranda kalici veya ilerleyici siringomiyeli
oldugunu kanitlamaktadir (8). Hastalarimizda %35'e varan
oraninda siringomiyeli saptandi ancak takipte sadece iki
(%3,33) hastada siringosubaraknoid sant ihtiyaci oldu.

Bununla birlikte, taninin belirlenmesi hem semptomlara
hem de radyolojik bulgulara dayanmahdir. Oksipital bas
agrisi, miyelopati ile iliskili parezi, asagr vurumlu nistagmus,
hiperrefleksi, azalmis 6glrme refleksi ve disfaji gibi klinik
belirtilerin, cerrahi CM Tip-1 ile birlikte herhangi bir
kraniyoservikal instabilite aramaya yonelttigi 6ne siriilmustir
(9). Ayrica Martin ve ark. (10) kompleks CM Tip-1'li hastalarda
semptomlarin herniasyon derinligi ile korele olmayabilecegini
bildirmistir. Kompleks Chiari hastalarinda ortaya cikan
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tek bir ortak radyolojik bulgunun olmadigi ve ayrintili
degerlendirmenin zorunlu oldugunun alti ¢izilmelidir.

Kranioservikal instabilite

instabilite, basarisiz Chiari ameliyatlari icin suclanan baska bir
konudur. Achawal (11) os odontoideum, bifid atlas arki, asimile
atlas, Ust servikal flizyon veya kayma, platibazi, syringomyeli
gibi kraniyoservikal instabilite ile iliskili olabilecek ve yanlis
tani konulabilecek bulgularin altini cizmislerdir. Vurgulanmasi
gereken nokta, Olgu 1 ve 2'de oldugu gibi uygun olmayan cerrahi
tedavi sirasinda olusabilecek iatrojenik instabilite olasiligidir.

Goel (12) atlantoaksiyel instabilite terimini tanimlarken
durumun yeterince tedavi edilmemis bir klinik antite oldugu
sonucuna varmislardir. Merkezi atlantoaksiyel instabilitenin CM,
siringomiyeli ve siringobulbi gibi bazi anomalilere eslik ettigi
bildiriimistir (13). 1998 yilinda Goel ve ark. (14) Bi'yi CM varligina
gore siniflandirmistir. Birinci grupta sorunun omurganin FM'ye
herniasyonu oldugu one siriiliirken, ikinci grupta posterior
fossa hacminin azalmasi birincil sorundu. CM olmayan hastalara
transoral dekompresyon, CM olanlara FM dekompresyonu
cerrahisi Onerildi. 2004 yilinda siniflandirma, atlantoaksiyel
bileskede belirgin instabilite varligina gore revize edilmistir
(15). CM ve syringomyeli'nin atlantoaksiyel instabilitenin bazi
belirtileri oldugu varsayilmistir ve koruyucu yanitlar olarak kabul
edilmistir (16). Ozellikle, daha 6nce basarisiz posterior fossa
dekompresyonu olan 6 hastanin atlantoaksiyal fiksasyondan
sonra klinik olarak tamamen iyilestigi bildirildi. Atlantoaksiyal
instabilitenin CM Tip-1'in ana nedeni oldugu bildirilmistir (17).
Bu nedenle sorunu ¢dzmek icin oldukca uygun bir yaklasim
olarak atlantoaksiyal fiksasyonu 6nermislerdir (17). Yine de Goel
(18), Bi’yi dekompresyon gerektiren “sabit” bir atlantoaksiyel
instabilite olarak kabul etti, ancak daha sonra atlantoaksiyel
fiksasyon ve segmental artrodezin tercih edilen tedaviler oldugu
sonucuna varmistir. 2016'da Goel ve ark. (19), gériinmez olsa
bile atlantoaksiyel instabilitenin tiim Bi gruplarinda temel
patolojik sorun oldugunu bildirmislerdir. Birincil tedavi olarak
herhangi bir FM dekompresyonu olmaksizin atlantoaksiyal faset
stabilizasyonunu o6nerilmistir. Bununla birlikte, OSF'nin standart
bir birincil tedaviden ziyade instabilitesi kanitlanmis secilmis
hastalarda kullaniimasi gerektigini diisinmekteyiz.

Atlantoaksiyel faset dizilimi, bu tiir hastalarda gelistirilen
baska bir hipotezdir (20,21). Bazi fasetal instabilite tiplerinin
anormal atlantodental araliktan yoksun oldugu bildirilmistir.
Bu tiir olgularda CM ve siringomiyelinin daha sik goriildugii
bildirilmistir. Calismamizda herhangi bir fasetal instabilite
saptayamadik, ancak cerrahinin basarisiz oldugu olgularda
herhangi bir aciklayict mekanizma aranirken bu konu akilda
tutulmalidir.
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CM Tip-1 olusumu igin bir tanimlama arayan birka¢ teori
onerilmistir. Ozellikle, daha kiiciik posterior fossa hacminin
birincil faktoér oldugundan siipheleniliyordu. Daha 1890'larda,
hidrosefali CM Tip-1'in olasi nedeni olarak gosterildi (22,23).
Gardner'in (23) hidrodinamik teorisi, yetersiz gecirgenlik ve
foraminal obstriiksiyona dayaniyordu. Williams (24), CM Tip-
1'in nedeninin bir dogum yaralanmasi oldugunu tahmin etti ve
kraniyospinal basincin arastirilmasini énerdi. Ayrica CM Tip-1 ile
kompleks kraniosinostoz arasinda olasi bir iligki arastirilmistir
(25).

Brito ve ark. (26), CM Tip-1 ile birlikte Bi incelemelerinde,
tonsiller herniasyon veya BOS'taki hidrodinamik degisiklikler
nedeniyle norolojik defisit gelisme olasiliginin altini cizdiler.
Martin ve ark. (10), bu tiir hastalarin CM'ye benzer semptomlar
gosterebilecegini ancak herhangi bir radyolojik bulgu
gosteremeyecegini bildirmistir. Ayrica, daha kii¢clik posterior
fossa hacminin (hacimde 13,4 mL azalma ve CSF'de %40 azalma)
CM ve Bi ile iliskili oldugu bildirilmistir (27). Bizim serimizde
sadece iki hastamizda kiiglik posterior fossa saptanmis, ancak 8
olguda sorunun patofizyolojisine atfedilebilecek bir hidrosefali
saptanmistir.

Yeniden Cerrahi ve lligkili Komplikasyonlar

Semptomatik CM Tip-1 hastalarinin standart cerrahi
tedavisi, duranin acilmasi ile posterior fossa dekompresyonudur
(28,29). Cerrahi yontemi konu alan ilgili tartismalara ragmen,
basarisiz Chiari olgularinda yeniden cerrahi dnemli bir sorun gibi
goriinmektedir. Bununla birlikte, Chatterjee ve ark. (30), pediatrik
popiilasyonda kombine CM Tip-1 ve Bi hastalarinin ybnetimi
ile ilgili bazi 6nemli konular arastirdilar ve hem problemlerin
hem de tek basina instabilitenin tedavi edilip edilmeyecegini ve
gerekirse dekompresyon ve fiksasyonun kapsamini sorguladilar.
Brockmeyer (2), suboksipital dekompresyonun yani sira,
kompleks CM Tip-1'li hastalarda odontoid rezeksiyon (%22) ve
OSF (%56) gibi daha fazla operasyon gerektigini bildirmistir.

Bununla birlikte, konuya daha fazla tartisma ekleyen
cesitli Gnerilerde bulunulmustur. Klekamp (31), saf CM Tip-
1'li ve BI'li ancak ventral kompresyonsuz hastalarin tek basina
FM dekompresyonu uygulanarak yonetilebilecegi sonucuna
vardi. Ventral basi olan olgularda posterior dekompresyon
ve semptomatik beyin sapi basisinda anterior dekompresyon
eklenerek stabilizasyon onerilmistir (31). Digerleri anterior
dekompresyon durumunda posterior stabilizasyonun gerekli
oldugunu,gerikalanolgulardasadece posterior dekompresyonun
yeterli oldugunu beyan etmislerdir (32,33). Menezes ve ark. (6),
tedavi yaklasiminin anomalilerin azaltilabilirligine dayanmasini;
rediikte edilebilir (RAD) anomaliler icin posterior fiksasyon,
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stabil anomaliler icin dekompresyon temelli bir yaklasim
onermislerdir.

Klekamp, posterior dekompresyon sonrasi CM  Tip-1
hastalarinin  %21'inde ve hatta ameliyattan sonraki 5-10
yil icinde ndrolojik olarak kotilesen hastalarin  yaklasik
%30'unda iyilesme olmamasiyla ilgili sorular tartismalidir.
FM dekompresyonunun kendisinin kraniyoservikal instabilite
ve degismis BOS dinamikleri gibi iatrojenik patolojilere neden
olabilecegi sonucuna varmistir (34). Ancak, CM Tip-1 ve
kraniovertebral bileske instabilitesinin bir arada bulunmasi
konusunda ¢ok daha dstik oranlar bildirilmistir (27). Sindgikar ve
ark. (35), RAD veya rediikte edilemez atlantoaksiyal cikik (ReAD),
Bi ve komplike CM Tip-1 ile sunumlarina gére gruplandiriimis
hastalarda yeniden ameliyat oranlarini ve nedenlerini analiz
ettiler. ReAD grubunun ve ozellikle BI'li hastalarin yeniden
ameliyat oranlarinin RAD grubuna gére anlamh olarak daha
yiiksek oldugunu gézlemlemislerdir (35). Klekamp (3), herhangi
bir revizyon cerrahisinin yiiksek morbidite riski tasidigi ancak
olgularin %66'sina varan oranda sorunu kontrol edebilecegi
sonucuna varmistir. Hastalarimizin  %710'unun ikinci veya
U¢lincli ameliyata ihtiyaci vardi ve hepsine baslangicta basit CM
Tip-1 olarak yanlis teshis konmus gibi goriiniiyordu. Hastalarin
%75'inde tatmin edici sonuc (skor 5 veya 4) bildirildi, ancak
semptomlarin c¢oziilmemesi veya hatta kotiilesmesi olasi
basarisizlik nedenleri hakkinda sorgulanmahdir.

Durayi acma ihtiyaci CM Tip-1 tedavisinde tartismali bir diger
konudur. Perrini ve ark. (36) tarafindan yakin zamanda yapilan
bir calisma, CM Tip-1 tedavisi i¢in intradural eksplorasyonun
tartisilmaya devam ettigi sonucuna varmistir. Ozellikle, BOS
fistili ve BOS ile iliskili komplikasyonlarin en sik goriilen
sorunlar oldugu bildirilmistir (4). Lin ve ark. (37) duroplastisiz
FM dekompresyonunda genel komplikasyon oranlarinda azalma
bildirmistir. Bununla birlikte, birka¢ ¢alisma teknikler arasinda
anlamli bir fark olmadigini belirtmistir (36,38). Bu nedenle biz,
son c¢alismalarin dne stirdiigi gibi, herhangi bir prosediirle ilgili
olarak daha az invaziv olmayi tercih ediyoruz.

Bununla birlikte; karmasik CM Tip-1'in, klasik CM Tip-1'in
sonraki bir asamasi mi yoksa ayni stirecin sonuglari mi oldugu,
tartisiimasi ve calisiimasi gereken dikkate deger bir husustur.
Ozellikle, Moore pediatrik popiilasyonu gézlemledi ve literatiirle
uyumlu bulgular bildirdi; burada olgularin bazi goriintilemeleri,
tipikten karmasik CM Tip-1'e dogru bir ilerleme ortaya koydu
(39,33). Her iki varhigin da ayni anatomik meselelerin farkl
uclari olma ihtimalinin sorgulanmasini énerdiler.

CM Tip-1"in basarili cerrahi tedavisi icin karmasik Chiari'ye
dikkat etmek zorunludur. Dogru tani konsa bile, yanhs cerrahi
veya teknik basarisizliga neden olabilir. Kafa tabani anomalileri

veya atlantoaksiyal instabilitelerin yanhs teshisini onlemek
icin ameliyat dncesi ayrintili radyolojik degerlendirme yapmak
ve bulgularin klinik semptomlarla iliskisini belirlemek, secilen
cerrahi tedavinin kendisi kadar 6nemlidir.
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Abstract

Objectives: Percutaneous trigeminal radiofrequency rhizotomy (RFTC) is a safe and effective intervention for trigeminal neuralgia treatment.
Hartel's approach enables the surgeon to perform percutaneous foramen ovale interventions by using anatomical landmarks. We aimed to analyze
the study results to verify the electrode angles and distances between the indicated anatomical landmark points.

Materials and Methods: Between 2019 and 2022, 119 out of 121 patients evaluated who underwent RFTC at the neurosurgery department.
We retrospectively analyzed the electrode angles and distances radiologically and postoperative pain relief. The RFTC in our study included four
parameters: the distance between petrous apex (PA) and the needle tip reaching the Gasserian ganglion in the sagittal plane, the distance between
PA and the dorsum sellae in the sagittal plane,the ratio of the first parameter to the second parameter, and last measurement was the angle between
PA and the dorsum sella line and the line depicting the needle pathway.

Results: There was a statistically significant difference in the PA-dorsum sellae distances between the successful and unsuccessful procedure groups
(p<0.05). There was no statistically significant difference in the other three parameters between the two groups. The ratio of the two procedural
distances was investigated to define the relation between the parameters and the success of the procedure. Receiver operating characteristic
analysis was performed between PA-needle tip distance and PA-dorsum sellae distance Youden analysis of the area under the curve parameters had
a cut-off value of <0.20.

Conclusion: The success of the RFTC procedure is inversely proportional with the ratio of the PA-needle tip distance to the PA-dorsum sella distance
(0.20 coefficient). This ratio is an easy-to-define, reliable, and simple parameter to predict success of the intervention. Since the number of studies
on the RFTC method and its radiological interpretation is limited, more cadaver and clinical studies should be performed to avoid damaging
neighboring structures, increase the success rate, and determine safe penetration points and angles.

Key Words: Trigeminal Neuralgia, Percutaneous Trigeminal Radiofrequency Rhizotomy, Foramen Ovale, Trigeminal Ganglion

Amag: Perkiitan trigeminal radyofrekans rizotomi (RFTK), trigeminal nevralji icin glvenli ve etkili bir miidahaledir. Hartel yaklasimi ile cerrahin
anatomik isaretler kullanarak perkiitan foramen ovale miidahaleleri gerceklestirmesi saglanir. Bu calismada RFTK yapilan hastalarda elektrot agilarini
ve mesafelerini radyolojik olarak ve postoperatif agri durumunu retrospektif olarak incelenmistir.

Gerec ve Yontem: Ocak 2019-Aralik 2022 tarihleri arasinda norosiriirji polikliniginde RFTK uygulanan ve ¢alismaya alinan toplam 121 hastadan
119'u ¢calismaya alindi. Elektrot acilarini ve anatomik isaretler arasindaki mesafeleri analiz edilerek RFTK yapilan hastalarda dort parametre incelendi:
Sagittal diizlemde petréz apeks (PA) ile Gasser ganglionuna ulasan igne ucu arasindaki mesafe, sagittal diizlemde PA ile dorsum sella arasindaki
mesafe, ilk parametrenin ikinci parametreye orani ve son olarak, PA ile dorsum sellae arasindaki hat ile igne yolunun hatti arasindaki acl.
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Bulgular: Basarili ve basarisiz islem gruplari arasinda PA-dorsum sella mesafelerinde istatistiksel olarak anlamli bir fark vardi (p<0,05). Diger {g
parametrede iki grup arasinda istatistiksel olarak anlamli fark yoktu. Parametreler ve prosediiriin basarisi arasindaki iliskiyi tanimlamak icin iki
prosediir mesafesinin orani arastirildi. PA-igne ucu mesafesi ile PA-dorsum sella mesafesi arasinda alici isletim karakteristi§i analizi yapildi. Egri
parametreleri altindaki alanin Youden analizi <0,20'lik bir esik degerine sahip oldugu gortildi.

Sonug: PA-igne ucu mesafesinin PA-dorsum sellae mesafesine orani azaldikca (0,20 katsayisi) RFTC proseddiriiniin basarisi artar. Bu oran tanimlanmasi
kolay, glivenilir ve basit bir parametredir ve oranin girisimin basari dngorisiine katkisi olmaktadir. RFTK ydntemi ve radyolojik yorumu ile ilgili
calismalarin sayisi sinirh oldugundan, komsu hayati yapilara zarar vermemek, basari oranini ylkseltmek ve giivenli penetrasyon noktalarini ve
acilarini belirlemek icin daha fazla kadavra ve klinik ¢calisma yapilmalidir.

Anahtar Kelimeler: Trigeminal Nevralji, Perkiitan Trigeminal Radyofrekans Rizotomi, Foramen Ovale, Trigeminal Gangliyon

Introduction

Trigeminal neuralgia is a type of chronic pain disorder
usually characterized by unilateral and strobe pain in the
sensory distribution of the trigeminal nerve. This predominantly
includes the maxillary or mandibular divisions and rarely, the
ophthalmic division (1). The disorder may cause recurrent,
long-lasting, or near-continuous background pain over the
trigeminal sensory area (2-4). As a result of this pain pattern,
trigeminal neuralgia may mimic dental disorders and is often
misdiagnosed. Trigeminal neuralgia symptoms, including pain
and autonomic symptoms, have negative effects, disabling
a patient's daily life (5,6). The disorder is classified into three
categories according to its etiology (7,8). Trigeminal neuralgia
without morphologic changes of the nerve root is defined as the
idiopathic case, and with morphologic changes, as “classical”
or "secondary” cases. In the "classical” group, the etiology is
neurovascular compression, and in the "secondary” group, any
disease other than neurovascular compression, such as tumors
and multiple sclerosis.

Management of this disabling and difficult-to-diagnose
disease consists of medical and surgical modalities. Medical
options include antiepileptic drugs, topical local anesthetics,
and botulinum toxin type A (4). In addition to the anamnesis and
neurological examination, medical treatment is diagnostic of the
disease. Patients can be medically managed only up to a certain
point. Surgical options should be considered when medical
treatment is unsatisfactory, and the patient's quality of life
decreases due to the pain. Surgical therapies include peripheral
and central procedures. Both are destructive procedures,
aiming to ablate the sensory transmission pathways. Among
the central surgical methods, microvascular decompression
is a safe and effective option (9,10). However, because of the
recurrent symptoms and surgical complications associated with
this method, alternative procedures are performed (11). In case
of patient-specific factors such as unwillingness to undergo
surgery and older age or situations where surgery cannot be
performed, percutaneous trigeminal radiofrequency rhizotomy
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(RFTC) is an alternative treatment option. RFTC is a safe and
effective intervention for trigeminal neuralgia (12,13).

RFTC  can be  monitored radiologically  and
neurophysiologically as it is performed on a conscious but
sedated patient. In addition to a radiological workup, Hartel's
approach enables the surgeon to perform percutaneous
foramen ovale interventions by using anatomical landmarks
(14). We retrospectively analyzed the electrode angles and
distances radiologically and postoperative pain relief. We aimed
to analyze the study results to verify the electrode angles and
distances between the indicated anatomical landmark points.

Materials and Methods

This was an observational study including a retrospective
review of the digital hospital record system. The study was
approved by the Ethics Committee of the Liv Hospital Ankara,
Turkiye (approval number: 2022/003, decision no: 003). RFTC was
performed after obtaining written consent from the patients.

Patient Population

Patients who visited the neurosurgery polyclinic for
intermittent or transient facial pain and were diagnosed with
trigeminal neuralgia between January 2019 and December
2022 were included in the study. The inclusion criterion was
intractable pain due to trigeminal neuralgia despite efficient
medical treatment. Patients were evaluated using radiological
images and laboratory tests. The exclusion criteria were poor
medical status, age over 90 years, abnormal neurological
findings related to the trigeminal nerve, platybasia, and patients
not consenting for surgery. Pain distribution was identified
based on the sensory divisions of the trigeminal V1 ophthalmic,
V2 maxillary, and V3 mandibular nerves. After obtaining a
medical history and performing a physical examination, the
followings tests were performed: electrocardiograms, chest
roentgenograms, complete blood count, coagulation markers,
and routine biochemical tests, including glucose, blood urea
nitrogen, creatinine, sodium, potassium, albumin, aspartate
aminotransferase, alanine aminotransferase, gamma-glutamyl
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transpeptidase, lactate dehydrogenase, and C-reactive
protein levels. The radiologic examination included magnetic
resonance imaging and computed tomography for patients
whose magnetic resonance imaging is contraindicated. Based
on the medical history, physical examination, and biochemical
and radiologic workup, patients were diagnosed and classified
into trigeminal neuralgia subgroups. RFTC was performed after
obtaining fitness for anesthesia. After the procedure, pain relief
was assessed clinically and historically over two months. In case
of ineffective intervention, RFTC was repeated.

Surgical Procedure

The procedure was performed in the operation room after
obtaining verbal and written consent from the patient. The
patient was placed in the supine position and sedated with
intravenous midazolam (2 mg) and fentanyl (50 mcg). Atropine
(0.5 mg) was administered to prevent vagal reflex-related
symptoms. An entry point was identified, and an RFTC needle
(TIC and Tew kits; Radionics, Inc., Burlington, MA) was inserted
gently using Hartel's anterior approach (15). The needle was
passed through the subcutaneous tissue slowly toward the
foramen ovale by observing the cerebrospinal fluid and blood
leakage or return. A lateral X-ray was used to localize the
needle's tip, which should be anterior to the apex of the petrous
part of the temporal bone petrous apex (PA) and petro-clival
angle placement. In addition to the roentgenogram, localization
within the ganglion and nerve branches was confirmed using
electrical stimulation at 0.2-1 V (50 Hz, 0.2 ms) during the
procedure. RFTC was applied at 65 °C for 72 s. The ciliary reflex
(masseter function) was carefully and continuously monitored
during and after the stimulation and lesioning process. All of
the patients were hospitalized for 24 h and pain and vital signs
were monitored. The patient was discharged the next day.

Measurements and Outcome Parameters

The RFTC in our study included four parameters. The first
parameter was the distance between PA and the needle tip
reaching the Gasserian ganglion in the sagittal plane, second
was the distance between PA and the dorsum sellae in the
sagittal plane, third was the ratio of the first parameter to
the second parameter, and fourth was the angle between PA
and the dorsum sellae and line depicting the needle pathway.
All parameters were measured on roentgenograms (Figures 1
and 2).

All patient data were reviewed retrospectively for in-
hospital complications, including those encountered during
the interventional and post-interventional periods. The success
of the intervention was assessed based on the degree of pain
relief obtained. In the 2 months following surgery, patients were
asked to compare their postoperative pain to the pre-procedural
pain. Patients with complete pain relief and those with partial

Figure 1: A) Distance parameters on the lateral X-ray of a patient: d1
(red line), the distance between the petrous apex and dorsum cella and
d2 (blue line), the distance between the needle tip and petrous apex.
The d1:d2 ratio was measured. B) The angle between the line joining the
petrous apex and dorsum sella and the trajectory of the needle (arrow)

Figure 2: Trajectory and branching pattern illustration of the trigeminal
nerve on lateral X-ray. V1: the ophthalmic branch, V2: the maxillary
branch, and V3: the mandibular branch of the trigeminal nerve

TG: Trigeminal ganglion
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satisfactory pain relief which could be controlled with medical
therapy were classified into the "successful procedure” group
and others into the "unsuccessful procedure” group. The medical
records of the patients in the "unsuccessful procedure” group
were re-evaluated for further treatment options, including
repetition of the RFTC.

Statistical Analysis

Statistical analysis was performed using IBM SPSS for
Windows 20.0 (SPSS Inc., Chicago, IL, USA). Continuous
parametric variables are expressed as mean + standard
deviation, median (minimum-maximum). The Shapiro-Wilk test
was used to define the conformity of continuous parametric
data to normal distribution. The statistical significance of the
differences in angle and length variables between the groups
was determined using the Mann-Whitney U test. Correlations
were analyzed using the Kruskal-Wallis analysis of variance

tests. A p-value of <0.05 was considered statistically significant.

Between January 2019 and December 2022, a total of
121 patients underwent RFTC at the neurosurgery polyclinic
and enrolled in the study. Two patients were diagnosed with
platybasia and excluded from the study. Among the 119
patients, the etiology in 110 was idiopathic, 1 was classical,
and 8 was secondary trigeminal neuralgia. The mean age of the
patients was 55.94+14.25 years; the minimum age was 21 years,
and the maximum age was 87 years. The right side (54.6%) and
V3 sensory division (47.1%) were the most commonly affected.
The patient characteristics are presented in Table 1. Among the
119 patients, only 2 had procedural complications. One patient
developed meningitis and recovered with medical therapy. The
other patient had ipsilateral lateral gaze limitation for 3 months,
which recovered spontaneously.

Following the RFTC, 58 patients (48.7%) recovered
completely, 20 patients (16.8%) experienced partial satisfactory

Table 2: RFTC procedure parameters

Successful procedures

(n=78)

Mean + SD

Median (Min.-Max.)
Angle between needle and PA-dorsum 66.63+8.31
sellae lines 67.40 (36.31-89.84)

. . 7.92+5.30
PA-tip of the needle distance 6.47 (2.01-32.10)
. 32.92+10.35

PA-dorsum sellae distance 32.10 (11.50-80.50)
PA-tip of the needle distance/ 0.24+0.1

PA-dorsum sellae distance 0.22 (0.06-0.80)

pain relief which could be controlled with medical therapy, and
41 (34.5%) patients had unsatisfactory pain relief. The effects of
RFTC on the trigeminal neuralgia pain levels were approximately
65.5% were considered to be successful and 34.5% were
unsuccessful. During the 2 months postoperatively, 20 patients
with satisfactory pain relief used carbamazepine.

The Mann-Whitney U test was utilized to assess the
difference in the parameters between the successful and
unsuccessful procedures. There was a statistically significant
difference in the PA-dorsum sellae distances between the
successful and unsuccessful procedure groups (p<0.05). There
was no statistically significant difference in the other three
parameters between the two groups (Table 2). The ratio of the
two procedural distances was investigated to define the relation
between the parameters and the success of the procedure. ROC
analysis was performed between PA-needle tip distance and PA-

Table 1: Demographic characteristics of the patients
Characteristic (n=119)

Age, mean + SD and Median 55.944+14.25: 58 (21-87)

(Min.-Max.)

Sex, n (%)

Male 80 (67.3)
Female 39 (32.7)
Side, n (%)

Right 65 (54.6)
Left 54 (45.4)
Pain distribution, n (%)

V1 3 (2.5)
V1-V2 7 (5.9)
V1+V2+V3 12 (10.1)
V2 11 (9.2)
V2 + V3 30 (25.2)
V3 53 (47.1)

V1: Trigeminal nerve ophtalmic branch, V2: Trigeminal nerve maxillar branch, V3:
Trigeminal nerve mandibular branch, Min.-Max.: Minimum-maximum, SD: Standard
deviation

Unsuccessful procedures

(n=41)

e -value
Median (Min.-Max.) p
68.24+8.51

67.82 (42.80-81.92) 0.209
11.78+28.09

6.22 (2.69-185.89) 0.920
33.63+31.62

28.70 (8.06-225.79) 0.039
0.28+0.17 0350

0.23 (0.09-0.82)

PA: Petrous apex, RFTC: Percutaneous trigeminal radiofrequency rhizotomy, Min.-Max.: Minimum-maximum, SD: Standard deviation
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dorsum sellae distance and are presented in Figure 3. Youden
analysis of the area under the curve parameters had a cutoff
value of <0.20 (Table 3).

Comparison of the successful and unsuccessful groups
according to 0.20 cut-off using the chi-square test is presented
in Table 4. The success rate of the operation with ratio <0.20
was 63% and with ratio >0.20 was 39.7%. In this study, the
success rate was higher in the patients with ratio <0.20 than in
those with ratio >0.20.

Despite other surgical applications and medical treatments,
RFTC is frequently practiced in neurosurgical clinics. Easy
applicability and high success rates make RFTC a valid procedure
(12,16,17). However, the procedure's success depends highly
on the anatomical knowledge of the surgeon, the location
of the needle tip, and gasserian ganglion localization. This
study focused on the relationship between “easy-to-define”
radiographic parameters and RFTC success.

RFTC, glycerol rhizotomy, and percutaneous balloon
compression are percutaneous techniques for the surgical
treatment of trigeminal neuralgia. Most of these procedures use
Hartel'stechnique to reach the foramen ovale with a catheter (18).
This technique requires the identification of certain anatomical
landmarks, including the angle of the mouth, coronoid process
of the mandible, external acoustic meatus, zygomatic arch, and
foramen ovale. Our study used osseous anatomical parameters,
such as petrous apex and dorsum sellae, that were identified on
lateral roentgenographs. We aimed to determine whether the
distances of these two anatomical landmarks from the catheter
tip can predict the success of the interventions. Proportional
relations of the distance of the catheter tip from the petrous
apex and dorsum sella reflect the probability of more effective
procedures, such as approaching the petrous apex in the
horizontal plane. There are similar morphometry studies on the

relationship between various anatomic landmarks and RFTC.
Tatli and Sindou (19) performed a clinical survey and assessed
the distances between two anatomical landmarks: petrous
apex and external acoustic meatus. Similar to our study, they
reported a significant correlation between the proportional
changes in distances and procedure efficiency. Zdilla et al. (20)
performed an anatomical study using 139 dry human crania
to define the angular relationship between the boundaries of
foramen ovale and trigeminal impression (21). They reported
that angular adjustments during the procedure aid physicians
in targeting specific regions of the trigeminal ganglion. Using
another method, Huang et al. (17) measured the inter-structural
distances between the foramen ovale and trigeminal cistern on
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Figure 3: ROC curve showing the relationship between the PA-needle tip
distance and PA-dorsum sellae distance

ROC: Receiver operating characteristic, AUC: Area under curve, PA: Petrous apex

Table 3: Prognostic performance of PA-needle tip distance/PA-wall distance ratio in the prediction of procedural success

AUC

Sensitivity Specificity

95% Cl povalue  Cut-off o000 cn) (95% Cl) PPV NPV
PA-tip of the needle distance/PA- 0.61 0.033 <0.20 0.50 0.72 0.63 0.60
dorsum sellae distance 0.51-0.71 : : (0.37-0.62) (0.60-0.82) 0.53-0.71 0.51-069

PA: Petrous apex, AUC: Area under curve, Cl: Confidence interval, PPV: Positive predictive value, NPV: Negative predictive value

Table 4: Distribution of a PA-needle tip distance/PA-wall distance ratio of <0.20 and >0.20 among patients who have undergone

successful and unsuccessful procedures

<0.20

PA-tip of the needle distance/PA-dorsum sellae distance ol
>0.

PA, petrous apex

Successful Unsuccessful
n % n % p-value
29 63 17 37

0.013
29 39.7 44 60.3
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magnetic resonance and computed tomography images. We
believe that all these parameters, including the angle, distance,
and proportion measurements, support the success of RFIC;
thus, these should be used more frequently.

Craniovertebral junction abnormalities should be considered.
Among these abnormalities, basilar impression or platybasia
is seen more frequently in patients with trigeminal neuralgia
(22,23). Platybasia, the abnormal flattening of the skull base,
can be the main cause of the disorder (24). The flattening of the
skull base and the accompanying anatomical differentiations
can cause procedural difficulties, such as needing to change the
needle angle. In an RFTC performed under normal conditions,
it is expected that a PA-dorsum sellae distance and PA-needle
distance ratio of <20% will increase the success rate of the
procedure. Although this is difficult to achieve in patients with
platybasia, the principle is valid for all patients, regardless of
the etiology. Considering these difficulties and differences in
the study design, we decided to exclude patients with platybasia
since the efficacy of RFTC in those patients is a separate issue
that should be examined in future studies.

Trigeminal neuralgia is classified into three main groups
according to the etiology: idiopathic, secondary, and classical
(7.8). Most of the patients included in our study (n=114) were
diagnosed with idiopathic trigeminal neuralgia. Among others,
only 1 was diagnosed with secondary trigeminal neuralgia due to
a cerebellopontine angle tumor, and 4 with classical trigeminal
neuralgia. The idiopathic etiology dominance conforms to the
characteristics of the other trigeminal neuralgia study groups
(5,12). Patients with trigeminal neuralgia are first diagnosed
in the 6™ decade of life and are predominantly females (4,25).
The mean age and median age of our study population were
55.94+14.25 and 58, respectively, which is comparable to the
findings of previous studies. However, in our study, more males
were diagnosed with trigeminal neuralgia than females. We
believe that the sex difference in our study does not affect
the study results in terms of procedure-related anatomical
parameters.

Trigeminal neuralgia may present with different
characteristics based on the pain type, duration, and area of
distribution. This disorder mostly affects the maxillary and/or
mandibular branches and rarely affects the ophthalmic branch
of the trigeminal nerve (1,4). In our study, only three patients
had symptoms in the ophthalmic nerve-supplied area, which is
consistent with the findings in the literature. The distribution
of pain from the least to the most common is as follows:
ophthalmic, ophthalmic and maxillary, maxillary, mandibular
and maxillary, and mandibular regions; pain in the lower half of
the face was more common than in the upper half of the face.

Trigeminal neuralgia management includes medical and
surgical treatments. Pharmacologic treatments are the first
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choice among the medical modalities (4) and are sufficient
for pain relief and long-term follow-up (26,27). Surgical or
interventional procedures are performed after unsuccessful or
insufficient medical options and are not recommended in the
early course of the disease (24,28-30). RFIC is a reasonable
interventional option for trigeminal neuralgia. In our study,
RFTC was applied to patients with trigeminal neuralgia in
whom medical treatment failed, as per the current literature.
Fluoroscopy, computed tomography, magnetic resonance
imaging, and virtual reality techniques have been used to
accurately locate the needle to successfully perform RFTC (14,31-
33). Among all these options, the use of lateral roentgenograms
for the positioning of the needle is the most commonly used
assistive radiological method (19). Lateral roentgenograms
are preferred by physicians because of their low cost, easy
visualization, and high efficiency with minimal radiation
exposure (16,34). The success rate (65.5%) was acceptable in our
study, thus, we believe that the success of the process can be
further increased by the implementation of similar anatomical
parameters.

RFTC is an invasive percutaneous procedure performed in a
region that includes vital anatomical structures. Iwanaga et al.
(18) reported the catheter penetrates only the superior head
of the lateral pterygoid muscle and does not penetrate any
other important neurovascular structure in a Hartel procedure-
guided RFTC (18). The rate of unsuccessful foramen ovale
cannulation procedures is reportedly 2-5%, and anatomical
variations increase this rate (1,18,20,35). In this situation,
penetration of neighboring structures results in intra and extra-
cranial complications (12,36). Bleeding, a complication of this
procedure, may develop due to damage to the internal carotid
artery, maxillary artery and its branches, and pterygoid venous
plexus. In addition to bleeding, absent corneal reflex, masticator
paresis, chewing difficulty, anesthesia dolorosa, disabling
dysesthesia, and visual impairments have been reported as
complications of the procedure (18,19,37). During our study
period, 2 patients developed complications. One patient
developed meningitis; this is the first documented report of
meningitis in this procedure. The other patient developed a
lateral gaze deficit, which may have developed due to ipsilateral
abducens nerve damage because of stretching or compression
rather than a complete rupture. This complication emphasizes
the importance of anatomical knowledge competency among
physicians performing the RFTC and indicates the need for more
morphometric studies on RFTC procedures.

Study Limitations

The limitation of the study was evaluation of a small
population of trigeminal neuralgia patients treated with RFTC.
Larger patient population data will result in more accurate
interpretation of results. In addition, long-term evaluation
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of patient results will be beneficial in terms of treatment
effectiveness.

In conclusion, the success of the RFTC procedure increases as
the ratio of the PA-needle tip distance to the PA-dorsum sellae
distance decreases (0.20 coefficient). We believe that this ratio
is an easy-to-define, reliable, and simple parameter. Because
the numbers of studies on the RFTC method are limited, further
cadaveric and clinical studies should be performed to identify
the safe penetration points and angles to prevent damage to
the neighboring vital structures.
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Papilodemsiz, I1zole Komplet Okiilomotor Sinir Paralizisi ile Ortaya
Gikan Psodotiimor Serebri Sendromu

Pseudotumor Cerebri Syndrome with Isolated Complete Oculomotor Nerve Paralysis
Without Papilledema

@ Esra Eruyarl, ® Oktay Banli2

1Lokman Hekim Universitesi Tip Fakiiltesi, Néroloji Anabilim Dali, Ankara, Tiirkiye
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Psodotlimor serebri sendromu bas agrisi, papilddem, pulsatil tinnitus ve altinci kraniyal sinir paralizisi ile seyreder ancak bazi olgular atipik
prezentasyon bulgulari ile ortaya cikabilir. Bu hastalarda manyetik rezonans gorintileme bulgulari ile stiphelenilir ve alternatif tanilar ekarte
edildikten sonra ileri incelemelerle bu tani konulabilir. Atipik bulgularla seyretse bile siiphelenilen olgularda psédotimor serebri sendromu tanisi
akilda tutulmali ve ileri incelemeler yapilmalidir. Erken tani ve tedavi gelisecek komplikasyonlarin dnlenmesi agisindan énemlidir. Bu olgu atipik
bulgularla seyreden psddotliimor serebri sendromu olmasi nedeni ile dikkat cekicidir.

Anahtar Kelimeler: Ps6dotliimor Cerebri, Oklilomotor Sinir Paralizisi, Papilédemsiz

Abstract

Pseudotumor cerebri syndrome progresses with headache, papilledema, pulsatile tinnitus and sixth cranial nerve palsy, but some cases may present
with atypical presentation findings. In these patients, the diagnosis is suspected with magnetic resonance imaging findings, and this diagnosis
can be made with further examinations after alternative diagnoses have been ruled out. Even if it progresses with atypical findings, the diagnosis
of pseudotumor cerebri syndrome should be kept in mind in suspected cases and further investigations should be performed. Early diagnosis and
treatment are important to prevent complications. This case is remarkable because it is pseudotumor cerebri syndrome with atypical findings.

Key Words: Pseudotumor Cerebri, Third Nerve Palsy, Without Papiledema

_ sebep olabilecedi 6ne sirtlmistir (3). Kadin cinsiyet ve obezite

en 6nemli risk faktorleridir (4).

Psodotlimér serebri sendromu (PTSS) beyinde yer kaplayici Klasik semptom ve bulgulari bas agrisi, papilédem, pulsatil
lezyon olmadan kafa ici basing artisi olarak tanimlanir tinnitus ve altinci kraniyal sinir paralizisine bagli diplopidir. 2013
(1). idiyopatik intrakraniyal hipertansiyon (iiH) olarak da yilina kadar tanisi Modifiye Dandy kriterleri ile konulmakta iken
isimlendirilir. PTSS kadinlarda daha sik gériilmektedir. insidansi ~ hastaligin daha iyi taninmasi ile revize kriterler olugturulmustur.
genel popiilasyonda 0,9/100.000 iken, dogurganlik cagindaki Bu kriterler ile atipik prezentasyonlu olgulara da daha kolay tani
obez kadinlarda 19,3/100.000'dir (1,2). liH beyin omurilik sivisi konulabilmektedir (1,5,6).

(BOS) yapimi, dagihmi ve drenajindaki olasi dizensizlikten Atipik prezentasyonlar ise su sekilde siralanabilir: 1)
kaynaklanmakla birlikte etiyopatogenezi heniiz net olarak oldukca asimetrik hatta unilateral papilddem veya papilodem
aydilatilamamistir. Parankimal 6dem, artmis serebral kan akimi, goriilmemesi; 2) Gclinct kraniyal sinir paralizisi, dérdiinci
BOS yapiminin artmasi ve vendz drenajdaki bir obstriiksiyonun kraniyal sinir paralizisi, internlikleer oftalmopleji, diffiiz
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oftalmopleji ve skew deviasyonu iceren okiler motor
bozukluklar; 3) olfaktor disfonksiyon; 4) trigeminal sinir
disfonksiyonu; 5) fasiyal sinir disfonksiyonu; 6) isitme kaybi
ve vestibliler disfonksiyon; 7) Uvula deviasyonu, tortikollis ve
dil glicsuzliguni iceren alt kraniyal sinir disfonksiyonlari; 8)
spontan kafa tabani BOS sizintisi ve 9) nobet (7).

Atipik prezentasyonla basvuran olgularda etiyolojiye yonelik
mutlaka ileri incelemelerle organik nedenler ekarte edilerek PTSS
tanisi konulmalidir. Bu olgu papilédemsiz, izole okiilomotor sinir
paralizisi gibi klasik olmayan semptomlarla basvuran PTSS tanisi
konulmus bir olgu olmasi acisindan dikkat cekicidir. Hastadan
yayin icin bilgilendirilmis onam formu alinmistir.

Elli dort yasinda kadin hasta sol g6z kapaginda dustikliik,
cift gérme ve basinin sol yarisinda olan agri sikayeti ile néroloji
poliklinigine basvurdu. Hastanin 6zgecmisinde 15 giin dnce
obezite icin sleeve gastrektomi operasyonu yapilmasi (viicut
kitle indeksi: 55 kg/m?) ve hipertansiyonu vardi. Soygecmisinde
kizinin, oglunun ve kiz kardesinin psddotiimor serebri nedeni
ile takipli olduklari 6grenildi. Tansiyon 120/70 mmHg, nabiz 63/
dk olarak olciildi. Norolojik muayenesinde solda pitoz, 1s1Ga
yanitsiz midriyatik pupil ve sol gbz hareketlerinde ice-yukari-
asagiya bakista kisithlk tespit edildi (Resim 1). Diger nérolojik
muayene bulgulari g6z dibi dahil normaldi. Hasta sol komplet
3. kraniyal sinir paralizisi olarak degerlendirildi ve etiyoloji
arastiriimak Uzere yatirildi. Tam kan, biyokimya ve vaskiilit
tetkikleri normaldi. Kraniyal manyetik rezonans goriintiilemede
(MRG) iiH'yi diistindiiriir sekilde parsiyel empty sella, bilateral
optik sinirlerin intraorbital segmentlerinde tortiyosite,
subaraknoid alanlarda proksimalde belirgin retrobulber
alanlarda belirgin olmak Uzere dilatasyon, adenohipofiz bez
yiiksekliginde azalma ve optik globda diizlesme gozlendi (Resim
2). Ayiricl tani agisindan yapilan beyin tomografisi (BT), beyin
BT anjiografi, kontrasth orbita MRG ve beyin MR venografisinde
patoloji saptanmadi. Olasi vaskiler etiyoloji agisindan yapilan
Elektrokardiyografi, Ekokardiyografi ve 24 saatlik Ritm Holter
tetkikleri normal bulundu. Her iki gérme alaninda sagda

belirgin konsantrik daralma tespit edildi (Resim 3). BOS acilis
basinci 26 emH, 0 6lciildii ve diger BOS parametreleri normaldi.

Resim 1: Solda pitoz, 1s1§a yanitsiz midriyatik pupil ve sol goz
hareketlerinde ice-yukari- asagiya bakista kisithlik gozleniyor
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Tim incelemeler neticesinde hasta atipik prezentasyonlu PTSS
olarak tanindi ve asetazolamid tedavisi (1000 mgr/giin) basland.
Tedavinin birinci ayinda sikayetleri azalan ve goz hareketleri,
gérme alani muayenesi belirgin diizelen hasta takibe alindi
(Resim 4, 5).

Bas agrisi, papilodem, pulsatil tinnitus ve altinci kraniyal
sinir paralizisi sik gozlenen PTSS semptomlaridir. Bu semptomlar
varken tani koymakkolaydirancakatipik prezentasyonlaseyreden
olgularda mutlaka iiH acisindan hastalar degerlendirilmelidir.
MR bulgular ve acilis basinci yiksekligi ile PTSS diistintilen
bazi olgularda papilédem gdzlenmeyebilir. Bunun dne siirllen
nedenleri arasinda optik sinir kilifindaki anatomik varyasyonlar
veya yiikseltilmis intrakraniyal basincin (iKB) optik sinire

Resim 2: (A) Parsiyel empty sella, (B) bilateral optik sinirlerin intraorbital
segmentlerinde tortiyosite ve optik globda diizlesme gozleniyor

| ;

.

Resim 3: Gorme alani incelemesinde sagda belirgin bilateral konsantrik
daralma gozleniyor
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Resim 4: Tedavi sonrasi gorme alani incelemesi
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Resim 5: Hastanin tedavi sonrasinda pitoz ve g6z hareketlerinde
diizelmesi gozleniyor

iletimini sinirlayan trabekiilasyonlari veya papilodem gelistirmek
icin gereken esigin altinda iKB'de dalgalanan yiikselmeler
bulunmaktadir (8,9). Bir grup papilédemsiz hastalar fotopsi rapor
eder ve papilédemli hastalardan daha sik fizyolojik olmayan
gorme alani daralmasi gosterir ve daha distik bir yiiksek a¢ilma
basincina sahiptirler (10). Bu hastada da MR bulgular ve acilis
basinci ile PTSS tanisini diisiindlik ancak hastada papilédem
yoktu, literatiire benzer sekilde gdérme alaninda konsantrik
daralma tespit edildi ve agihg basinci 26 cmH,0 gibi diigiik bir
yiiksek deger olculdii.

liH'de altinci kraniyal sinir paralizisi sikken, iiciincii ve
dordilinct kraniyal sinir paralizisi nadir goriilen semptomlardir.
Literatlirde bugline kadar uciincli kraniyal sinir paralizisi olup
lIH kriterlerini karsilayan sadece 5 olgu tanimlanmistir (11-
15). Bu olgular tedavi ile tamamen diizelmislerdir. Yine benzer
sekilde az sayida hastada dordiincii kraniyal sinir paralizisi
bildirilmistir. Uciincii ve dérdiincii kraniyal sinir paralizilerinin
olus mekanizmasi da tam bilinmemektedir. Artmis basinca bagli
sinirlerin sikismasi ve traksiyonu olasi mekanizma olarak éne
stirilmektedir (13). Bizim olgumuz sol gozde pupil tutulumu
olan komplet t¢lincl kraniyal sinir paralizisi ile seyretmistir.

Medikal tedavide asetazolamid, topiramat ve furosemid
kullanilabilir. Medikal tedavi ile diizelmeyen hastalarda cerrahi
tedavide optik sinir fenestrasyonu, sant, vendz sinis stentleme
ve bariatrik cerrahi uygulanmaktadir. Bariatrik cerrahi obez
hastalarin tedavisinde uzun dénemde bir secenek olabilir, ancak
akut dénemde yararl degildir (16). Bu hasta medikal tedavi ile
oncelikle anizokorisi tamamen, pitozu kismen diizelen bir atipik
seyirli iiH olgusudur. Yapilmis olan bariatrik cerrahi risk faktorii
olan obeziteyi kaldirmak agisindan 6nemlidir. Bazen sadece kilo
kontrolii bile PTSS tedavisinde yeterli olabilmektedir.

Goriintiileme tetkikleri ile 1iH kriterlerini karsilayip atipik
prezentasyon gosteren olgularda intrakraniyal basinci artiran
diger alternatif tanilar agisindan ileri incelemeler yapilmalidir.
Diger nedenler ekarte edildikten sonra destekleyici tetkiklerle
PTSS tanisi konulabilir. Erken tani koymak gelisebilecek
komplikasyonlari 6nlemek agisindan ¢ok 6nemlidir.
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Abstract

Elsberg syndrome (ES) is a rare syndrome characterized by acute or subacute lumbosacral radiculitis and myelitis confined to the lower spinal
cord, following an acute or reactivation viral infection. Reported complaints are urinary retention, bowel incontinence, radicular pain and muscle
weakness. It is associated with Herpes simplex type 2 infections or reactivation from dorsal root ganglia, there are also cases reported with acute
west Nile virus, varicella zoster virus and severe acute respiratory syndrome coronavirus 2. Clinicians do not generally consider this syndrome in
the differential diagnosis of acute cauda equina syndrome, and therefore, appropriate diagnostic approaches are missed. Sarcoidosis, lymphoma,
vasculitis, other sources of infection and dural arteriovenous fistula are also included in the differential diagnosis.

In order to draw attention to ES, which is a post viral inflammatory condition, two cases presenting acute cauda equina syndrome findings and
diagnosed with ES will be presented.

Key Words: Elsberg Syndrome, Herpes Simplex Type 2, Miyelitis

Elsberg sendromu (ES), akut veya reaktif bir viral enfeksiyonu takiben omurilik alt bolgesinde sinirli,akut veya subakut lumbosakral radikiilit ve miyelit
ile karakterize nadir bir sendromdur. Bildirilen semptomlar idrar retansiyonu, bagirsak inkontinansi, radikiiler agri ve kas gticstizligudir. Herpes
simpleks tip 2 enfeksiyonlari veya dorsal kdk gangliyonlarindan reaktivasyon ile iliskilidir, ayrica akut bati Nil viriisi, varisella zoster viriisi ve Siddetli
akut solunum yolu sendromu koronaviriis-2 ile bildirilen olgular da vardir. Klinisyenler genellikle bu sendromu akut kauda ekina sendromunun
ayirict tanisinda degerlendirmez ve bu nedenle uygun tanisal yaklasimlar g6zden kacar. Sarkoidoz, lenfoma, vaskiilit, diger enfeksiyon kaynaklari ve
dural arteriyovendz fistiil de ayirici tanida yer almaktadir. Post viral enflamatuvar bir durum olan ES'ye dikkat cekmek amaciyla akut kauda ekuina
sendromu bulgulari gosteren ve ES tanisi alan iki olgu sunulacaktir.

Anahtar Kelimeler: Elsberg Sendrom, Herpes Simpleks Viriis Tip 2, Miyelit

bowel incontinence, radicular pain and muscle weakness.

Introduction
It is associated with Herpes simplex type 2 (HSV) infections

Elsberg syndrome (ES) is a rare syndrome characterized by
acute or subacute lumbosacral radiculitis and myelitis limited
to the lower spinal cord following an acute or reactivating
viral infection. Reported complaints are urinary retention,

or reactivation from dorsal root ganglia, there are also cases
reported with acute west Nile virus (1), varicella zoster virus
(2) and severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) (3). Clinicians do not generally consider this syndrome
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in the differential diagnosis of acute cauda equina syndrome,
and therefore, appropriate diagnostic approaches are missed.
Sarcoidosis, lymphoma, vasculitis, other sources of infection and
dural arteriovenous fistula are also included in the differential
diagnosis.

In order to draw attention to ES, which is a post viral
inflammatory condition, two cases presenting acute cauda
equina syndrome findings and diagnosed with ES will be
presented.

Case Presentation

Case 1

A 56-year-old woman with no known chronic diseases was
admitted to Ankara University Faculty of Medicine Department
of Neurosurgery to be operated on with preliminary diagnosis
of lumbar disc herniation due to low back and right leg
pain, numbness in the inner right leg and urinary and faecal
incontinence for 10 days. Since a disc herniation was not
detected in lumbar magnetic resonance imaging (MRI) (Figure

Figure 1: Coronal section of lumbar MRI showing multilevel disc bulging
which could not explain the clinic findings

MRI: Magnetic resonance imaging

A)

1) to explain cauda equina syndrome, the patient was consulted
at Neurology and Physical Medicine and Rehabilitation (PMR)
Clinics. In an examination by PMR Department, the patient's
lumbar movements were found painful but not restricted, and
a straight leg raising test was found positive on the right side.
On neurological examination, light touch and pain sensations
were found mildly impaired through the right L4 dermatome
and there was an erythematous patch with a few vesicles on
it (Figure 2). Loss of muscle strength in right knee extension
[4/5- Medical Research Council Grading (MRC)] was detected
and right patellar deep tendon reflex could not be obtained.
Anal reflex was decreased at the right side.

Consultation from the Dermatology and Neurology Clinic
were requested. Dermatology Department evaluated vesicular
lesions as HSV infection. Serum HSV IgM and IgG levels were
requested. IgG test resulted positive and IgM resulted negative.
Neurology Department recommended performing ENMG with
a preliminary diagnosis of radiculopathy and lumbar MRI with
contrast to exclude neoplasm. Contrast-enhanced lumbar MRI
revealed multiple bulging and thickening of the right L4 root,
and contrast enhancement in the right L4 root in post-contrast
series (Figure 3, 4). The patient's first ENMG revealed normal
findings. ENMG was repeated 2 weeks later and it was found

<o

F\

Figure 2: Case 1) Grouped vesicles on erythematous base

Figure 3: Case 1) A) Coronal section of lumbar MRI. Right L4 root was thickened B) Axial section of lumbar MRI. The right L4 root was thicker than the

left one

MRI: Magnetic resonance imaging
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to be compatible with L4 root involvement. A lumbar puncture
procedure was planned for the patient for Cerebrospinal fluid
analysis. However, the patient refused. With these findings, the
patient was diagnosed with ES. The treatment was initiated with
an oral valacyclovir 1000 mg every 8 hour for 7 days. The full
sensation of the need to defecate had not returned and she still
had occasional episodes of incontinence of faeces. The patient
did not want to come to the hospital for control due to the
coronavirus disease-2019 (COVID-19) pandemic. A telephone
interview at 2 months revealed that even though there was
further improvement in urinary continence control, faecal
incontinence was still going on (Figures 4, 5).

Case 2

A 52-year-old woman was admitted to the PTR department
with radicular pain in the back and left leg that started 2 days
ago and progressed gradually. She also suffered from abdominal
distension due to difficulty with defecation and forced urination.
She had no comorbidity in his past medical history and her vital
signs were stable. In musculoskeletal physical examination;
the patient's lumbar movements were found painful but not

Figure 4: Case 1) Contrast-enhanced coronal lumbar MRI revealed
thickening of the right L4 root with contrast enhancement in the right
L4 root in postcontrast series

MRI: Magnetic resonance imaging

Figure 5: Case 2) Grouped vesicles above the gluteal fold in S1 dermatome

restricted and a straight leg raising test was found positive
on the left side. On neurological examination, pain and light
touch sensations were found impaired mildly through the left
S1 dermatomal area. Achille tendon jerk was slightly decreased
compared to the right. There was weakness in left ankle plantar
flexion and it was graded as 4/5 according to MRC. Anal reflex
was decreased at the left side. Other neurological examination
was unremarkable. On examination, vesicular lesions were
found above the gluteal fold in the S1 dermatome area on the
left side (Figure 5). Laboratory results (complete blood count,
biochemical tests, inflammatory and autoimmune markers for
rheumatic diseases, coagulation profile) revealed within normal
range. Nasopharyngeal SARS-CoV-2 reverse-transcription
polymerase chain reaction was negative twice. The screening
for Epstein-Barr virus, Cytomegalovirus, HSV, and Herpes Zoster
Virus, HIV was negative for IgM on serum. The varicella-zoster
and HSV type 1 was positive for [gG on serum. While cervical and
thoracal MRI was normal, an increase in thickness is observed
in the left S1 nerve root compared to the right was shown in
lumbar MRI (Figure 6).

Lumbar puncture procedure was planned for the patient
for cerebrospinal fluid (CSF) analysis. The patient refused it. The
treatment was started with oral acyclovir 5x800/day for 5 days.
The patient received 1 g per day of methylprednisolone for 3
days, concurrently. She gradually improved after 2 weeks and
did not have any problem with urination and defecation. ENMG
findings were consistent with S1 root involvement. The patient
was able to empty her bladder, with a residual volume of less
than 20 mL measured by ultrasound.

We herein present the 2 cases with ES who had
radicular pain, saddle hypoesthesia, and urinary retention
lesions on

associated  with  vesicular corresponding

A) B)

Figure 6: Case 2) A: T2-weighted coronal plane image. An increase in
thickness is observed in the left S1 nerve root compared to the right.
B: T2-weighted axial plane image. An increase in thickness is observed in
the left S1 nerve root compared to the right
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dermatomes. Immunocompromised states [such as HIV (4-7),
immunosuppressing treatment (6-8), diabetes mellitus (9),
myeloma (10), surgery (11)] make patient more susceptible to
ES. It is usually not considered in the differential diagnosis of
acute cauda equina syndrome. The diagnosis of ES is challenging
for clinicians. There are small series and case reports in the
literature (1-9). However, it is considered very rare (2). Although
ES is thought to be mostly associated with HSV infections,
cases associated with varicella-zoster, HIV, and currently
COVID-19 infections have also been described (2,3). Savoldi et
al. (2) recently proposed a set of diagnostic criteria based on
clinical, radiological, and microbiologic features for ES (Table
1). Five levels of categories are defined for the diagnosis of
ES: Laboratory-supported definite, clinically definite, clinically
probable, clinically possible, and excluded. According to these
diagnostic criteria, our cases were evaluated as “clinically
definite"s ES with acute onset cauda equina syndrome and
detection of radiculitis in MRI, root involvement in ENMG, and
HSV-related skin lesions. Although the determined radiological
findings are not specific, they are important in excluding other
diagnoses in the differential diagnosis, which is also stated by
Savoldi et al. (2) Evidence for causative virus infection and
exclusion of alternative causes are important in the definitive

Table 1: Elsberg syndrome according to diagnostic certainty
Criteria
(A1 OR A2) AND B5

Categories

1. Laboratory-supported definite
2. Clinically definite

3. Clinically probable

4. Clinically possible A1 OR A2; one of B1-B4
5. Excluded

A. Required

diagnosis of ES. Viral detection in CSF is the diagnostic gold
standard. But the absence of infection in the CSF does not rule
out the diagnosis. Considering the sensitivity of serologic and
virologic studies, the difficulty in obtaining samples from the
CSF, and delayed sampling, clinical and radiological evidence
may suggest ES regardless of microbiologic findings. Clinicians
should also consider potential other viral infections in patients
who do not have a rash but may have ES. Diagnostic criteria for
ES provided flexibility for clinicians not to miss the diagnosis,
especially in the absence of serological findings. Both of our
cases were diagnosed “clinically definite” ES with acute onset
cauda equina syndrome, detection of radiculitis in MRI, root
involvement in ENMG and HSV-associated skin lesions according
to these diagnostic criteria (2).

The ideal treatment of ES is debatable. Varicella-zoster
and HSV are considered as causes; early acyclovir treatment is
thought to be effective. In addition, corticosteroid treatment
and plasma exchange have been used alone or in combination
with acyclovir (2). Acyclovir treatment was applied in both of our
cases. In the second case, additional corticosteroid treatment
was given. In our second case, the recovery was complete. In the
first case, the treatment response was incomplete due to the
occasional episodes of faecal incontinence. There is a need to

A1 OR A2; B1 AND two of B2-B4; B1 and B2 (if concomitant)
A1 OR A2; B1 AND one of B2-B4

Neither of A1 nor of A2; any of D1-D3

A1. Clinical symptoms and signs of cauda equina involvement: urinary hesitancy or retention; bowel incontinence, or severe constipation (erectile

dysfunction insufficient on its own)

A2. MRI or electrophysiologic evidence of cauda equina involvement: enhancement of cauda equina; EMG evidence of radiculopathy

B. Supportive but not required

B1.Time course: acute/subacute onset; no relapse; progression over less than 3 mo

B2. Coexisting or recently preceding symptoms of genital herpes infection OR other clinical symptoms of herpes virus infection

B3. Clinical (e.g., exaggerated reflexes and Babinski signs) or MRI evidence of myelitisin conus

B4. CSF pleocytosis

B5. Documented herpes virus infection from CSF by PCR, culture, or detection of IgM (immunoglobulin M); serology

C. Red flags

C1. Relapses beyond 1y from onset
D. Exclusionary

D1. Myelitis extending rostral to T9

D2. Other neurologic symptoms suggestive of alternative etiology: optic neuritis, brain/brainstem syndrome

D3. Other etiology proven/more likely for syndrome: NMOSD (neuromyelitis optica spectrum disorder), dural arteriovenous fistula, viral transverse

myelitis, other causes of myelopathy

This table is taken from an article written by Savoldi et al. (2)

MRI: Magnetic resonance imaging, EMG: Electromyography, CSF: Cerebrospinal fluid, PCR: Polymerase chain reaction
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document the treatment agent, its duration and dose, and the
appropriate combination in the treatment of ES.

ES is a rare diagnosis that is not generally considered in the
differential diagnosis and therefore can be missed. Low back pain
and accompanying cauda equina syndrome are among the red
flags for low back pain. It is important to make the differential
diagnosis appropriately in order not to make unnecessary
interventions to the patients. The fact that CSF analysis could
not be performed in the presented cases is a limitation, but their
clinical and radiological features are sufficient for diagnosis.
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ki Loblu Flep ile Sakak Rekonstriiksiyonu

Temple Reconstruction with the Bilobed Flap

©® Mehmet Oguz Yenidiinya, ® Hojjat Mostoufi

Uludag Universitesi Tip Fakiiltesi, Plastik ve Rekonstriiktif Cerrahi Anabilim Dali, Bursa, Tiirkiye

Sakak bolgesinin rekonstriiksiyonu hakkinda cok az sayida yayin bulunmaktadir, kelimenin inglizce karsihgi olan "Temple" kelimesi ile literatir
taramasi yapildiginda, var olan yayinlarin tarih ile ilgili olmasi ilginc olacaktir. Arsivimizde sakak bolgesinde defekti olan 21 hasta vardi. Bunlardan
sadece iki loblu flep ile rekonstriikte edilen hastalar bu calismaya dahil edildi. Hastalardan sekizi lokal anestezi altinda ameliyat edildi ve sadece bir
hastaya genel anestezi uygulandi (n=9). Flebin tabani her zaman stperfisyal temporal damarlarin oldugu taraf secildi. Hastalarin timiiniin patolojik
tanilari malign deri tlimorii olarak geldi. Bunlarin bes tanesi Bazal Hiicreli Karsinom (n=5) ve dort tanesi skliamoz Hucreli Karsinom (n=4) olarak
rapor edildi. Onarim sonuclari renk ve doku uyumu agisindan tatmin ediciydi. Sakak bdlgesinin deri ve subkiitanéz doku onarimi igin rekonstriiktif
teknik arandiginda iki loblu flep akilda bulunmalidir diye distintiyoruz.

Anahtar Kelimeler: Sakak, Rekonstriiksiyon, Deri Kanseri, iki Loblu Flep

Abstract

There are a few reports on the reconstruction of the temple region, and it is funny that when you write a keyword for a literature search, it is the
historical temple reconstructions that exist. There were 21 patients with temple defects in our archives. Among them, only the cases reconstructed
with the bilobed flap were included in this study. Eight of the patients were operated on under local anesthesia; only one patient received general
anesthesia (n=9). The base of the flap was always selected facing with the superficial temporal vessels. All of the patients’ pathological diagnoses
were malignant skin tumors including Basal cell carsinoma (n=5) and squamous cell carsinoma (n=4). The results of the repair were satisfactory
with respect to color match and texture. The bilobed flap should be kept in mind when searching a skin and subcutaneous tissue reconstructive
technique on the temple region.

Key Words: Temple, Skin Cancer, Reconstruction, The Bilobed Flap

Temple, bir tibbi terim olarak, Latincede "tempula"
kelimesinden turemistir ve basin Ust yarisinin her iki taraftaki
lateral bolgelerini ifade eder (1). Ortak bir kelime olarak, belirli

bu bolgenin ¢ikintih olmamasidir. Ancak profilden bakildiginda
tamamen farklidir. Bu bdlgedeki deri alin derisi ile devamlilik
halindedir ve ikisi de sacsiz deridir. Alin derisi ¢cimdiklenemez
iken sakak bolgesi derisi ¢cimdiklenebilir. Sakak; goz kapaklari,
lateral kantal bolge, kulak oni sacli deri, yanak ve alin arasinda
yerlesen kose tasi seklinde bir bdlgedir. Bu nedenle sakak

dinlerde bir tanriya veya tanrilara ibadet etmek icin kullanilan
bir yapiyi ifade eder (2).

Tibbi bir tabirle, sakak bdlgesinin sinirlari; kaslar, kulak
onii sac cigisi, lateral kantal bolge, alin, malar kemik ¢ikintisi
ve zigomatik arkdir. Yizde pek cok alt-bdlge bulunmaktadir
ve bunlardan biri sakak bolgesidir ki cerrahlarin ilgisini ¢ok az
cektigi anlasiimaktadir. Bunun sebebi, yiize 6nden bakildiginda

bolgesinin rekonstriiksiyonunda meydana gelebilecek herhangi
bir bozulma, c¢evresindeki bahsedilen dokulari dogrudan
etkileyebilir. Ornegin, basarisiz bir sakak bolgesi rekonstriiksiyonu
alt gz kapaginda cekilme ve ektropion ile sonuglanabilir. Ayni
sekilde, st g6z kapaginda cekilme lagoftalmusia yol acabilir.
Ayrica, basarisiz bir sakak bolgesi rekonstriiksiyonu kulak
oniindeki tlylerin ve saclarin yer degistirmesi ile sonuclanabilir.
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Ayrica, yukarida bahsedilen sorunlara yol agmayan ancak yine
de basarisiz bir rekonstriiksiyon olarak adlandirilabilecek bazi
durumlar da vardir. Ornegin, onarilmis bélge bir cukur olarak
kalabilir. Son olarak, rekonstriiksiyon goriiniiste mikemmel
olsa bile fasiyal sinirin dallarina zarar verilmesi sonucunda kas
bolgesinde hareket zayifliklarina yol acabilir. Bu nedenle, sakak
bolgesi rekonstriksiyonunun neden ciddi bir sekilde ele alinmasi
gerektigi anlasilabilir.

Gereg ve Yontem

Bu calismada, 1989 ile 2021 yillari arasinda opere edilen
yaslari 38 ile 85 arasinda degisen 9 hasta incelendi. Arsivimizdeki
sakak derisi timoru olan hastalarin toplam sayisi 21 idi, ancak
sadece iki loblu flep ile rekonstriiksiyon yapilan 9 olgu calismaya
dahil edildi (n:9). Operasyonlarin sekizi lokal anestezi altinda,
birisi ise genel anestezi altinda gerceklestirildi. Hastalardan
aydinlatiimis hasta onami alindi.

Derinlik seviyesinden flep; yag dokusunun hemen altindaki
stiperfisyel fasyaya kadar diseke edildi. Flebin alti defektin list
seviyesine kadar diseke edilerek devam edildi. Flebin tabani her
zaman sliperfisyel temporal damarlara bakacak sekilde secildi.
Her zaman bir Penrose dren yerlestirildi ve 24 saat sonra cikarildi.
Hicbir olguda boélgesel lenf nodu diseksiyonu yapiimadi, sadece
antibiyotik ve aneljezik kullanildi (Resim 1).

Resim 1: a) Sol sakak bélgesinde bazal hiicreli karsinom. b) Kirmizi ¢izgi,
iki loblu flep alaninin ana hatlarini ve siyah cizgi, ameliyattan 6nce sol
sakaktaki bazal hiicreli karsinomun rezeksiyon sinirlarini gdstermektedir.
¢) Bazal hiicreli karsinom eksize edilerek iki loblu flep alani hazirlandi. d)
Flep defekt alana siitiire edildi. Yerlestirilen Penrose dren kulagin hemen
alt sinirinda goriinmektedir.

Bulgular

Dokuz hastada, sakak defektlerini onarmak icin iki loblu flep
kullanildi. Dondr bélgede hastalk tespit edilmedi. Kismi veya
tam flep nekrozu olmadi. Hastalarin tamaminin patolojik tanisi
malign deri timoriiydi. Bunlarin besi bazal hiicreli karsinom ve
dordii skuamdz hiicreli karsinomdu.

Cerrahi skar izleri tlim hastalarda kabul edilebilir olarak
degerlendirildi. Hi¢birinde onarilan bolgede cukurlasma veya
anormal kabariklik gorilmedi. Hicbir hastada lagoftalmus
komplikasyonu ortaya c¢ikmadi. Ameliyat sonrasi donemde
ektropion da hicbir hastada komplikasyon olarak gelismedi.
Fasiyal sinirin frontal daliyla ilgili herhangi bir komplikasyon
g6zlemlenmedi. izlem siireleri en kisa 3 ay, en uzunu ise 2 yild.

Sakak, bir anatomik bdlge olarak, alnin bir parcasi degildir.
Yanagin bir parcasi olarak da degerlendirilemez. Ustelik, skalp
denildigi zaman da akla gelmez. Viicudun essiz bir parcasidir.

internetteki bilindik arama sayfalarinda inglizce olarak “the
temple" yazdigimizda, daima karsimiza tarihi mabetler cikar.
Ote yandan, tipla ilgili sayfalarda arama yaptigimizda cok az
sayida calisma cikar. Bizim literatiir taramamiz sonucunda
sakak rekonstriiksiyonuyla ilgili iki makaleye rastladik (4,5).
Bunlardan ilki 2000-2015 yillari arasinda opere edilen ardisik
125 hastayl icermekteydi. En sik patolojik tani bazal hicreli
karsinom, ardindan skiiamoz hiicreli karsinom, seboreik keratoz
ve melanomdu. Bahsedilen makalenin sonuclarindan anlasilan
su ki, calisma da en yaygin yontem primer kapatma oldugundan,
defektlerin cogu kiicliktiir. Olgularin sadece %712,8'i lokal flep
ile onarilmis. Ancak olgularin %72,8'inde primer kapatma
yaparak soruna algoritmik bir ¢6ziim bulmaya calismislardir.
Biz, diger rekonstriiktif yontemlerle sinirh deneyime sahip
olduklarindan dolayr algoritmik bir ¢6ziim 06nermelerinin
dogru olmadigini dusliniiyoruz. Aslinda algoritmik coziimler
hakkindaki dustincelerimiz degismedi ve herhangi bir deri defekti
rekonstriiksiyonu icin algoritmik bir ¢c6ziim sunmanin imkansiz
oldugunu diisiintiyoruz. Plastik cerrahlarin deri kusurunun
rekonstriiksiyonuna karar vermek icin fiilen kullanabilecekleri
algoritmalar cok karmasiktir. Deri defektleri dogasi geregi ¢cok
karmasik olabilr. Buna bir de karmasik algoritmik coziimleri bir
oneri olarak sunmayi pratik bulmuyoruz. Ciinkii algirmalarin
yarari bize pratik ¢6zim 6nerileri sunmasindadir (6).

Sakak bolgesi ile ilgili buldugumuz ikinci c¢alisma bir
editére mektuptu ve yazari preaurikiiler bolgeden kaldiriimis
bir favori flebini sunmustu (5). Bu makalede de sadece bir
olgu sunulmustur. Sunulan olgunun sonucu glizeldi. Yazarin
olgu sayilarini artirmasi acisindan tesvik edilmesi gerektigini
dislintiyoruz.
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Herhangi bir timoriin cikarilmasi sonrasinda defektin
onarilmasi yani rekonstriiksyonu en az tiimoriin cikariimasi
kadar oOnemlidir. Eger rekonstriiksyon yapmaya kendimizi
tam olarak hazir hissedersek timoriin cikarilmasi isi sirasinda
cekingen davranmayiz ve tiimoriin ¢ikarilmasini, gerektigi gibi
cikaririz. Bunun aksine eger kafamiz da iyi bir rekonstriiksiyon
planimiz yoksa defekti kapatmak endisesi bizi timorii daha sinirli
bir alanda cikartmaya zorlar ve geride tlimor dokusu kalabilir.

Mirshams ve ark. (7) yaptiklari bir calismada inkomplet
eksizyona yol agcan sebeplerden birisi olarak ameliyat 6ncesi karar
verilen rekonstriiktif yontemini ele almislardir ve rekonstriiksiyon
yontemleri arasinda inkomplet eksizyon oraninda anlamli fark
oldugunu belirtmislerdir. Flep rekonstriiksiyonunun (%713,3),
deri grefti (%029,9) ve direkt kapatmaya (%16) gore daha az
inkomplet eksizyona sahip oldugunu bulmuslardir (7).

Buradaki temel etkenin flep ile defekti kapatmaya karar
veren cerrahi ekibin tlimorin rezeke edilmesi ile ortaya cikacak
defektten korkmuyor olduklari sdylenebilir. Biz ise makalemizde
iki loblu flep disinda herhangi bir yontem ile rekonstriikte edilen
olgulari calismamiz disi biraktik ve hicbir olgumuzun patoloji
raporunda inkomlet eksizyon sonucuna rastlamadik.

Bir flep, genellikle bir lob dahil olmak lizere bircok sekilden
olusabilir. iki-loblu ve ii¢-loblu flepler de mevcut. Bir flebin iki
nedenle birden fazla lobu olabilir;

1) Defektin tek lobla kapatilamayacak 6zellikleri vardir.

2) Bir lob defekti kapatmak icin yeterlidir ancak bir
lobun nakledilmesi distorsiyona sebep olabilir ve kapanmayi
kolaylastirmak icin ikinci bir lob gerekebilir.

ikinci durum icin kullanilan fleplere ise iki loblu flep adi verilir.
iki loblu flep, burun, eller, kol, interfalangeal eklem, basparmak,
alnin orta hatti, g6z alti bolgesi ve koltuk alti gibi viicudun tim
bolgelerindeki bircok farkl tipte defektin rekonstriiksiyonunda
kullaniimaktadir (8-14).

Bir dil defektini onarmak icin iki loblu olarak adlandirilan
bir 6n kol serbest flebi olgusu literatiirde dikkatimizi ¢ekmistir.
Burada dondr alan deri grefti ile kapatilmistir. Bu tir fleplere
iclerinde her ne kadar iki lob var olsa da bilobe adi vermek dogru
degildir, ciinki bilobe flepte donor alanin ve defektin es zamanli
olarak primer kapatilmasi esastir. Bu Sadece iki-loblu fleplerin
baska bir ttirtidir (15).

iki tip iki loblu flep vardir: birincisi; deri ve deri alti
dokuyu iceren basit iki loblu flep (esas olarak kiiciik veya orta
biytikltkteki defektleri kapatmak icin kullanihir), ikincisi ise deri
ve deri alti dokusu disinda kas ve fasya gibi dokulari da icerir.
iki, boyutu ne olursa olsun iki loblu flep olarak adlandirilr.
ikincisi ise yapildigi dokunun adini alir (iki loblu fasyokiitandz
flep veya iki loblu muskulokutanéz flep gibi) (16,17). Deri ve
deri alti dokulardan daha fazla doku iceren bu flepleri, iki loblu
tasarimh kompozit flepler olarak tanimlamanin daha dogru
olacagini diistintiyoruz (18).
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Neoplastik lezyonun herhangi bir cerrahi eksizyonunda su
prensipler akilda tutulmahdir; lezyon total olarak ¢ikariimali,
cevresindeki saghkh dokular mimkiin oldugunca kurtariimali,
Bolge ile ilgili viicut fonksiyonlari korunmali ve son estetik
sonu¢ tatmin edici olmahdir. Bu akilda bulundurulmahdir ki
rekonstriiksiyon planlanildi§gr zaman bunlardan en 6nemli olani
ilkidir (19,20).

Sakak rekonstriiksiyonunun dnemi gecis bolge 6zelliginden
kaynaklanmaktadir. Rekonstriiksiyon sirasinda kasi veya goz
kapagini bozmak kabul edilemez. Tam kat deri greftleme islemi
komsu dokulari rahatsiz etmemek adina en iyi yontem olarak
kabul edilebilir. Ancak deri grefti ameliyatinin kendisi, tiirline
ve nakil bdlgesine bagli olarak bazi dogal dezavantajlara
sahiptir. Ote yandan, 6zellikle erkeklerde preaurikiiler sa¢ gizgisi
anatomik yerlesimini degistirebileceginden sakak defektlerinin
tamami sadece iki loblu flep ile rekonstriikte edilmemelidir.

Viicudumuzda sinirh bir alani kaplamasina ragmen, sakak
bolgesi, komsuluklari sebebiyle cok degisik defektlere ev
sahipligi yapabilir. Ornegin; boyutu sebebiyle hem kas, hem géz
kapaklari, hem de favori bdlgesiyle komsu defektler olabilecegi
gibi bunlaridan sadece birisiyle komsu olan defekti de olabilir.

Her ne kadar deri grefti ameliyati kolay olsa da sonuclari
her zaman tatmin edici olmayabilir. Deri grefti ameliyatina karar
verirken unutulmamasi gereken en énemli nokta sudur; bir deri
grefti ameliyati sadece deri defekti oldugu zaman en uygun
ameliyattir ancak deriye ilave olarak deri alti yag dokusu, fasya
ve kas dokusu defekte ilave oldugu zaman deri grefti ameliyati
en uygun ameliyat olmaktan cikar.

Bdylece diyebiliriz ki kompozit defektler (birden c¢ok), en iyi
flepler ile yapilabilir ve sakak bolgesi defektlerinin onariminda
iki loblu flep isinizi kolaylastiran bir yontem olarak akilda
tutulmalidir (Resim 2).

Resim 2: a) Sol sakak bdlgesinde skuaméz hiicreli karsinom. b) Skuaméz
hiicreli karsinom eksize edildi ve iki loblu flep alani hazirlandi. ¢) Flebin
kaldinlmis hali defekt ile beraber gériilmektedir. d) iki loblu flep defekte
stitiire edildi. Penrose dreni yerlestirildi.
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