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Davetli Derlemeler / Invited Papers

® Beyin Goriintiilerinde Yapisal ve islevsel Baglantisallik: Dinlenim Durumu islevsel Manyetik Rezonans Gériintiileme
ve Difiizyon Tensor Gorlinttileme

@ HIVile Yasayan Bireylerde Kronik Enflamasyon ve Mikrobiyota iliskisi

@ Antenatal Hidronefroza Yaklagim

Ozgiin Makaleler / Research Articles

e Tamamlayici Goriintileme Yontemi: Raster-stereografinin Kullanilabilirligi ve Radyografi ile Validasyonu

@ Diyabetik Ayak Enfeksiyonu Olan Hastalarda Ampiitasyon Sikligi ve Ampiitasyonla iliskili Risk Faktorlerinin
Belirlenmesi

@ The Adaptation Study of the Test of Functional Health Literacy in Patients with Cardiovascular Diseases

Catheter Malposition as a Considerable Complication of Central Venous Catheterization: An Analysis of 23 Cases in

aTertiary Referral Hospital

Pediatrik Hastalarda Malign Karaciger Tiimorlerinin Degerlendiriimesi: Tek Merkez Deneyimi

The Effect of Obesity on COVID-19 Course

Predictors of Success in Sialendoscopy

Turk Populasyonunda XRCCT (Arg399GIn) ve XRCC3 (Thr241Met) Polimorfizmlerinin Genotip Dagilimi ve Allel

Frekanslarinin Belirlenmesi

Artroskopik On Capraz Bag Rekonstriiksiyonu Esnasinda Meniskiis Yirtiklari Tamir Edilmeli Midir?

Does Age Have an Effect on Outcome in Critically Il Patients with Acute Kidney Injury?

Ankara'daki Bir Hastanenin Calisanlarinda Ise Bagl Kas-iskelet Sistemi Sorunlari ve iliskili Faktérler

Do the Rapid Influenza Diagnostic Tests Results Reflect the Truth?

Olgu Sunumlari / Case Reports
@ Farkli Nedenlere Bagl Gelisen iki Kanat Skapula Olgusu
@ Testicular Torsion in an Adult Patient After Bicycle Riding
® immiin Saglam Bireyde HHV-7 iliskili Geici Splenial Lezyon ile Birlikte Hafif Ensefalit/Ensefalopati (MERS), Olgu
Sunumu ve Literatuir Taramasi
® Management of a Rare Case: Transverse Testicular Ectopia Associated With Persistent Mullerian Duct Syndrome
e Congenital Absence of Portal Vein Presenting with Macroscopic Hematuria: A Case Report with a Brief Review of
the Literature
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HAKKIMIZDA

Ankara Universitesi Tip Fakiiltesi Mecmuasi Ankara Universitesi Tip Fakiiltesi'nin
resmi yayinidir. Bagimsiz, cift-kor hakemli ve acik erisimli bir dergidir. Yilda 3
sayl olmak Uzere Nisan, Ajustos ve Aralik aylarindan yayinlanir. Mecmua; Temel,
Dahili ve Cerrahi alanlarda arastirma makaleleri, davetli derleme ve olgu sunumlari
yayinlar.

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

Dergi makale basvuru, islem veya yayinlama lcreti uygulamamaktadir.

Yayin politikalari "Recommendations for the Conduct, Reporting, Editing, and
Publication of Scholarly Work in Medical Journals”" (ICMJE Recommendations)
temel alinarak hazirlanmistir.

Ankara Universitesi Tip Fakiltesi Mecmuasi Tiibitak/Ulakbim, Tirk Medline ve
Turkiye Atif Dizini tarafindan indekslenir.

Ankara Universitesi Tip Fakiiltesi Mecmuasi Tibitak/Ulakbim, Ebsco, DOAJ, ROOT
INDEXING, Idealonline, J-GATE, Tiirk Medline ve Tiirkiye Atif Dizini, CABI, Gale ve
Index Copernicus tarafindan indekslenir.

Acik Erisim

Dergide acik erisim politikasi uygulanmaktadir. Acik erisim politikasi Budapest
Open Access Initiative (BOAI) kurallar esas alinarak uygulanmaktadir.

Acik Erisim, “[hakem degerlendirmesinden gegmis bilimsel literatiiriin], internet
araciligiyla; finansal, yasal ve teknik engeller olmaksizin, serbestce erisilebilir,

okunabilir, indirilebilir, kopyalanabilir, dagitilabilir, basilabilir, taranabilir, tam
metinlere baglanti verilebilir, dizinlenebilir, yazilima veri olarak aktarilabilir ve
her tiirli yasal amac icin kullanilabilir olmasi"dir. Cogaltma ve dagitim lizerindeki
tek kisitlama yetkisi ve bu alandaki tek telif hakki roll; kendi calismalarinin
biitlinlligu lzerinde kontrol sahibi olabilmeleri, gerektigi gibi taninmalarinin ve
alintilanmalarinin saglanmasi i¢in, yazarlara verilmelidir.

izinler

Yayinlanan tiim icerik CC BY-NC-ND lisansi altindadir, ticari amaclh kullanim icin
izin gerekmektedir. Izinler icin, Izin Talep Formu'nu kullanin.

Telif Haklan

Yazar(lar) Telif Hakki Devir Formu'nu imzalayip belirtilen hususlari kabul etmeli,
basvuru sirasinda diger dosyalar ile birlikte sisteme yiiklemelidirler. Kabul edilen
makalelerin telif hakki Galenos Yayinevi'ne aittir.

Yazisma Adresi

Prof. Dr. K. Osman MEMIKOGLU

Ankara Universitesi Tip Fakiiltesi Yayin Komisyonu Baskanligi, 06100 Sihhiye, Ankara
Tel: +90 312 595 82 07

Faks: +90 312 310 63 70

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

A-lll



c FAKULTESI

\,‘

ABOUT US

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 three times a year (April, August, 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.

The journal does not charge any fees for submission, processing or publication of
articles.

The editorial policies are based on the “Recommendations for the Conduct,
Reporting, Editing, and Publication of Scholarly Work in Medical Journals" (ICMJE
Recommendations) by the International Committee of Medical Journal Editors
rules.

Journal of Ankara University Faculty of Medicine is indexed in Tiibitak/Ulakbim TR
Dizin, Tuirk Medline and Tiirkiye Atif Dizini.

Journal of Ankara University Faculty of Medicine is indexed in Tibitak/Ulakbim
TR Dizin, Ebsco, DOAJ, Idealonline, J-GATE, Tiirk Medline and Tirkiye Atif Dizini,
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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.

Open Access Policy is based on the rules of the Budapest Open Access Initiative
(BOAI). By "open access” to peer-reviewed research literature, we mean its free
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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.

Permissions

All published content is under CC BY-NC-ND license and is required permission
for any commercial use of articles. For permissions, please use Permission Request
Form.

Copyright

All author(s) must accept stated terms and sign Copyright Transfer Form and
upload it to the system with other documents during submission. Copyrights of
accepted articles belong to Galenos Publishing House.

Editorial Office

Prof. Dr. K.Osman MEMIKOGLU

Ankara Universitesi Tip Fakiiltesi

Yayin Komisyonu Baskanligi, 06100 Sihhiye, Ankara

Phone: +90 312 595 82 07

Fax: +90 312 310 63 70
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YAZARLARA BILGiI

Ankara Universitesi Tip Fakiiltesi Mecmuasi, Ankara Universitesi Tip Fakiiltesi
tarafindan dort ayda bir (Nisan, Adustos, Aralik) olarak yayinlanir. Temel, Dahili,
ve Cerrahi Tip Bilimleri konusunda yapilmis Arastirma, Davetli Derleme ve Olgu
Sunumlari yayinlamayi amaglar.

Derginin kisa adi: J Ankara Univ Fac Med'dir.
Dergi; makale basvurusu, islem veya yayinlama lcreti uygulamamaktadir.

Yazilarin bilimsel ve etik sorumluluklari yazarlara, telif hakki ise Galenos Yayinevi'ne
aittir.

Yazilarin iceriginden ve kaynaklarin dogrulugundan yazarlar sorumludur. Yazarlar,
yayin haklarinin devredildigini belirten onay belgesini (Telif Hakki Devir Formu)
yazilari ile birlikte gondermelidirler.

Bu belgenin tiim yazarlar tarafindan imzalanarak dergiye gonderilmesi ile birlikte
yazarlar, gonderdikleri calismanin bagka bir dergide yayinlanmadigi ve/veya
yayinlanmak tizere incelemede olmadigi konusunda garanti vermis, bilimsel katki ve
sorumluluklarini beyan etmis sayilirlar. Daha dnce kongrelerde sunulmus bildiriler,
sunulan yerin ve tarihin belirtilmesi kosuluyla, degerlendirme icin gonderilebilir.

Yayin politikalari “Recommendations for the Conduct, Reporting, Editing, and
Publication of Scholarly Work in Medical Journals" (ICMJE Recommendations)
temel alinarak hazirlanmistir.

Hakem Degerlendirmesi

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

Derginin alinti kontrolii Crossref Similarity Check powered by “iThenticate” programi
kullanilarak yapiimaktadir. intihal raporuna gore makale yazara geri gonderilebilir
ya da reddedilebilir.

Etik

Dergiye yayinlanmak amaciyla gonderilen ve etik kurul onayi alinmasi zorunlulugu
olan deneysel, klinik ve ila¢ arastirmalari icin uluslararasi anlasmalara ve
Helsinki Bildirisi'ne uygun etik kurul onay raporu gereklidir. Etik kurul onayi ve
"bilgilendirilmis gonillli onam formu" alindigr arastirmanin "Hasta ve Yontem"
bolimiinde 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.

Arastirma makalelerinin hazirhi§i, sistematik derleme, meta-analizleri ve sunumu ise
uluslararasi kilavuzlara uygun olmalidir:

Randomize ¢alismalar icin; CONSORT

Sistematik derleme ve meta-analizlerin raporlamalari igin; PRISMA

Tanisal degerli calismalar icin; STARD

Gozlemsel calismalar icin; STROBE

Meta-analizleri ve gozlemsel calismalarin sistematik derlemeleri icin; MOOSE

Arastirmalara yapilan her tiirlii yardim ve diger desteklerin alindigi kisi ve kuruluslar
beyan edilmeli ve c¢ikar catismasiyla ilgili durumlar 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 iriin, 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 sakh tutar. Bu dergi sorunun dizgiin
bicimde takip edilmesi sorumlulugunu kabul eder ancak gercek sorusturmayi veya
hatalar hakkinda karar verme yetkisini tistlenmez.

Genel Kurallar

Yazilar sadece cevrim-ici olarak kabul edilmektedir. Yazarlarin makale gonderebilmesi
icin Journal Agent web sayfasina (http://journalagent.com/atfm/) kayit olup, sifre
almalari gerekmektedir.

Tiirkge yazilarda Tiirk Dil Kurumu'nun Tiirkce Sozliigi ve Yazim Kilavuzu temel
alinmalidir.

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

Kisaltmalar: Kelimenin ilk gectigi yerde parantez icinde ve tlim metin boyunca
kullantlir. Uluslararasi  kullanilan kisaltmalar icin  “Bilimsel Yazim Kurallarn"
kaynagina basvurulabilir.

Editore sunum sayfasi: Gonderilen makalenin kategorisi, daha once bagka 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
yapildigi belirtiimelidir.

Yaz1 Cesitleri
Sisteme yiiklenen tiim makaleler asagidaki kurallara uygun olmalidir:

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

1. Makalenin bashgi (Tiirkce ve ingilizee) miimkiin oldugunca kisa ve aciklayici
olmali, kisaltma icermemeli ve 12 kelimeyi asmamalidir.

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

3. Yazar isimleri (yazarlarin isimleri tam olarak kisaltilmadan yazilmalidir, yazarin
akademik gérevi yazilmamalidir) ve bagh bulundugu kurumlar.

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

5. Bilimsel toplantilarda sunulan ve 6zeti kongre kitabinda yer almis eserlerin
toplanti yeri ve tarihi.

Ozet Makalenin zeti Tiirkce ve ingilizce yazilmalidir. Ozet 250 kelimeyi asmamalidir.
Kaynaklara atif yapilmamalidir. Mimkiin oldugunca kisaltmalar kullanilmamalidir;
kullanildigi halde ana metinden bagimsiz olarak ele alinmahdir.

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

Gere¢ ve Yontem: Calisma tamimlanmali, standart kriterleri, randomize olup
olmadigi, retrospektif veya prospektif oldugu ve varsa istatistiksel yontem
belirtilmelidir.

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

Sonug: Calismanin sonuclarini yansitmali, klinik uygulanabilirligi tanimlamali,
olumlu ve olumsuz yonleri gosterilmelidir.

Anahtar Kelimeler: En az 3, en cok 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.
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YAZARLARA BILGiI

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/gere¢c ve yontem, bulgular, tartisma, kaynaklar, tablolar/sekiller ve
tesekkiir bolimlerini icermelidir. Bashk, 6z ve anahtar kelimeler hem Tiirkce hem
ingilizce yazilmahdir. Yazi yukaridaki kurallara uygun olarak diizenlenmeli ve 3000
kelimeyi asmamalidir.

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

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

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

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

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

Kaynaklar: Kaynak sayisi 40"t asmamalidir. Kaynaklarin gercekliginden yazarlar
sorumludur. Kaynaklarin yazim kurallari hakkinda gerekli bilgi “Kaynaklar"
béliimiinde bulunmaktadir.

Olgu Sunumlari

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 hazirlanmaldir ve giincel bir konuyu,
bagimsiz, hicbir farkl gorisii 6ne ¢ikarmadan derinlemesine incelemelidir. Yazinin
ilk sayfasinda Tiirkce ve ingilizce baslik, yapilandiriimamis 6z, anahtar kelimeler
bulunmalidir. Konuda gecen her alintinin kaynagr mutlak gdosterilmeli ve 100U
ge¢cmemelidir. Ana metin 5000 kelimeyi asmamahdir.

Kaynaklar

Yazarlar kaynaklarin gercekliginden ve metin icindeki dogru kullanimindan
sorumludur. Tim kaynaklar asagidaki kurallara gére diizenlenmelidir:

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

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

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

Kitap icinden bir bdliim: 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.

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

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

Sekil ve Tablolar

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

Tablolar yazinin sonuna eklenebilir veya biitlinleyici 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 ayr bir sayfada belirtilmelidir.

Bilgilendirerek Onay Alma ve Etik Kurallar

insanlar tizerinde yapilan deneysel calismalarin sonuclarini bildiren yazilarda, bu
calismanin yapildidi goniilli ya da hastalara uygulanacak prosedir(lerin) 6zelligi
tlimlyle anlatildiktan sonra, kendilerinin bilgilendirilip onaylarinin alindigini
gosterir bir cimle bulunmalidir. Yazarlar, bu tir bir ¢alisma s6zkonusu oldugunda,
uluslararasi alanda kabul edilen kilavuzlara ve T.C. Saglik Bakanhgi tarafindan
getirilen ve 29 Ocak 1993 tarih ve 21480 sayili Resmi Gazete'de yayinlanan “ilac
Arastirmalar 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
icin de gereken izin alinmali; yazida deneklere agri, aci ve rahatsizhik verilmemesi
icin neler yapildigi acik bir sekilde belirtilmelidir.

Yazisma Adresi

Prof. Dr. K. Osman MEMIKOGLU

Ankara Universitesi Tip Fakiiltesi,

Yayin Komisyonlugu Baskanligi

06100 Sihhiye, Ankara

E-posta: tipdergi@medicine.ankara.edu.tr
Tel: +90 312 595 82 07

Faks: +90 312 310 63 70
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INSTRUCTIONS TO AUTHORS

The Journal of Ankara Universty Faculty Medicine is published quarterly (April,
August, December). It aims to publish research articles, invited reviews and case
reports on Basic, Medical and Surgical sciences.

The abbreviation of the Journal of Ankara Universty Faculty Medicine is J Ankara
Univ Fac Med.

The Journal of Ankara Universty Faculty Medicine does not charge any article
submission, processing or publication charges.

The scientific and ethical liability of the manuscripts belongs to the authors
and the copyright of the manuscripts belongs to the Galenos Publishing House.
Authors are responsible for the contents of the manuscript and accuracy of the
references. All manuscripts submitted for publication must be accompanied by the
Copyright Transfer Form. Once this form, signed by all the authors, is submitted,
it is understood that neither the manuscript nor the data it contains have been
submitted elsewhere or previously published and authors declare the statement of
scientific contributions and responsibilities of all authors. Abstracts presented at
congresses are eligible for evaluation.

The Editorial Policies and General Guidelines for manuscript preparation specified
below are based on “Recommendations for the Conduct, Reporting, Editing, and
Publication of Scholarly Work in Medical Journals" (ICMJE Recommendations) by
the International Committee of Medical Journal Editors.

Peer-Review

The Journal of Ankara Universty Faculty Medicine is an independent journal based
on double-blind peer-review principles. The manuscript is assigned to the Editor-
in-Chief, who reviews the manuscript and makes an initial decision based on
manuscript quality and editorial priorities. Manuscripts that pass initial evaluation
are sent to an Associate Editor. The Associate Editor assignes the manuscript to
two reviewers (internal and/or external reviewers). The reviewers must review the
manuscript within 21 days. The Associate Editor recommends a decision based on
the reviewers' recommendations and sends the manuscript to the Editor-in-Chief.
The Editor-in-Chief makes a final decision based on editorial priorities, manuscript
quality, and Associate Editor's and reviewers' recommendations. If there are any
conflicting recommendations from reviewers, the Editor-in-Chief can assign a new
reviewer.

All manuscripts submitted are screened for plagiarism using Crossref Similarity
Check powered by "iThenticate" software. Results indicating plagiarism may cause
manuscripts being returned or rejected.

Ethic

Experimental, clinical and drug studies requiring approval by an ethics committee
must be submitted to the Journal of Ankara Universty Faculty Medicine with
an ethics committee approval report confirming that the study was conducted
in accordance with international agreements and the Declaration of Helsinki.
The approval of the ethics committee and the fact that informed consent was
given by the patients should be indicated in the Patients and Methods section.
In experimental animal studies, the authors should indicate that the procedures
followed were in accordance with animal rights as per the Guide for the Care
and Use of Laboratory Animals and they should obtain animal ethics committee
approval.

Preparation of research articles, systematic reviews and meta-analyses must comply
with study design guidelines:

CONSORT statement for randomized controlled trials

PRISMA statement of preferred reporting items for systematic reviews and meta-
analyses

STARD checklist for the reporting of studies of diagnostic accuracy

STROBE statement, a checklist of items that should be included in reports of
observational studies

MOOSE guidelines for meta-analysis and systemic reviews of observational studies

Authors must provide disclosure/acknowledgment of financial or material support,
if any was received, for the current study.

If the article includes any direct or indirect commercial links or if any institution
provided material support to the study, authors must state in the cover letter that
they have no relationship with the commercial product, drug, pharmaceutical
company, etc. concerned; or specify the type of relationship (consultant, other
agreements), if any.

Authors must provide a statement on the absence of conflicts of interest among
the authors and provide authorship contributions.

In case of any suspicion or claim regarding scientific shortcomings or ethical
infringement, the Journal reserves the right to submit the manuscript to the
supporting institutions or other authorities for investigation. The Journal accepts
the responsibility of initiating action but does not undertake any responsibility for
an actual investigation or any power of decision.

Guidelines

Manuscripts can only be submitted electronically through the Journal Agent
website (http://journalagent.com/atfm/) after creating an account.

Manuscripts written in Turkish should be in accordance with the Turkish Dictionary
and Writing Guide ("Ttirk¢e S6zIigi ve Yazim Kilavuzu”) of the Turkish Language
Association.

Format: Manuscripts should be prepared using Microsoft Word, size A4 with 2.5 cm
margins on all sides, 12 pt Arial font and 1.5 line spacing.

Abbreviations: Abbreviations should be defined at first mention and used
consistently thereafter. Internationally accepted abbreviations should be used;
refer to scientific writing guides as necessary.

Cover letter: The cover letter should include statements about manuscript type,
single-journal submission affirmation, conflict of interest statement, sources of
outside funding, equipment (if applicable), approval of language for articles in
English and approval of statistical analysis for original research articles.

Manuscript Types
All submitted articles must be accompanied by following files:

Title Page: This page should include the title of the manuscript, short title, name(s)
of the authors and author information. The following descriptions should be stated
in the given order:

1. Title of the manuscript (Turkish and English), as concise and explanatory as
possible, including no abbreviations, up to 12 words

2. Short title (Turkish and English), up to 60 characters

3. Name(s) and surname(s) of the author(s) (without abbreviations and academic
titles) and affiliations

4. Name, address, e-mail, phone and fax number of the corresponding author
5. The place and date of scientific meeting in which the manuscript was presented
and its abstract published in the abstract book, if applicable

Abstract: A summary of the manuscript should be written in both Turkish and
English. Abstract should not exceed 250 words. References should not be cited in
the abstract. Use of abbreviations should be avoided as much as possible; if any
abbreviations are used, they must be taken into consideration independently of the
abbreviations used in the text.

For original articles, the structured abstract should include the following sub-
headings:

Objectives: The aim of the study should be clearly stated.

Materials and Methods: The study and standard criteria used should be defined;
it should also be indicated whether the study is randomized or not, whether it
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is retrospective or prospective, and the statistical methods applied should be
indicated, if applicable.

Results: The detailed results of the study should be given and the statistical
significance level should be indicated.

Conclusion: Should summarize the results of the study, the clinical applicability of
the results should be defined, and the favorable and unfavorable aspects should
be declared.

Keywords: A list of minimum 3, but no more than 5 keywords must follow the
abstract. Keywords in English should be consistent with "Medical Subject Headings"
(MESH). Turkish keywords should be direct translations of the terms in MESH.

Original Articles

Clinical research should comprise clinical observation, new techniques or laboratory
studies. Original research articles should include title, structured abstract,
keywords relevant to the content of the article, introduction, patients/materials
and methods, results, discussion, references, tables/figures and acknowledgement
sections. Title, abstract and keywords should be written in both Turkish and English.
The manuscript should be formatted in accordance with the above-mentioned
guidelines and should not exceed 3000 words.

Introduction: Should consist of a brief explanation of the topic and indicate the
objective of the study, supported by information from the literature.

Materials and Methods: The study plan should be clearly described, indicating
whether the study is randomized or not, whether it is retrospective or prospective,
the number of trials, the characteristics, and the statistical methods used.

Results: The results of the study should be stated, with tables/figures given in
numerical order; the results should be evaluated according to the statistical
analysis methods applied.

Discussion: The study results should be discussed in terms of their favorable
and unfavorable aspects and they should be compared with the literature. The
conclusion of the study should be highlighted.

Acknowledgements: Any technical or financial support or editorial contributions
(statistical analysis, English/Turkish evaluation) towards the study should appear at
the end of the article.

References: The number of references should not exceed 40. Authors are responsible
for the accuracy of the references. See References Section for details about the
usage and formatting required.

Case Reports

Case reports should present cases which are rarely seen, feature novelty in diagnosis
and treatment, and contribute to our current knowledge. The first page should
include the title in Turkish and English, an unstructured abstract not exceeding 250
words, and keywords. The main text should not exceed 1500 words and consist of
introduction, case presentation, discussion and references not exceeding 20.

Review Articles

The journal publishes invited reviews only. Review articles must provide critical
analyses of contemporary evidence and provide directions of current or future
research. Reviews articles analyze topics in depth, independently and objectively.
The first page should include the title in Turkish and English, an unstructured
abstract and keywords. Source of all citations should be indicated and references
amount should not exceed 100. The main text should not exceed 5000 words.

References

Authors are responsible for the accuracy and completeness of their refences and for
correct in-text citation. All references should be in accordance with following rules:

In-text citations: References should be indicated in the parentheses before the
full stop of the relevant sentence. If the author(s) of a reference is/are indicated at
the beginning of the sentence, this reference should be written in the parentheses
immediately after the author's name. If relevant research has been conducted in
Turkey or by Turkish researchers, these studies should be given priority while citing
the literature.
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References section: References should be numbered consecutively in the order
in which they are first mentioned in the text. If there are more than 3 authors,
first 3 authors must be listed followed by "et al”. The titles of journals should be
abbreviated according to the style used in the Index Medicus.

Reference Format

Journal: Schwarz DS, Blower MD. The endoplasmic reticulum: structure, function
and response to cellular signaling. Cell Mol Life Sci. 2016;73:79-94.

Book: Tos M. Cartilage tympanoplasty. 1st ed. Stuttgart-New York: Georg Thieme
Verlag; 2009.

Editor(s) compiler as author: Kurt N, editor. Yetiskinlerde ve Cocuklarda Ameliyat
Oncesi Degerlendirme. Istanbul: Nobel Tip Kitapevleri; 2002.

Book Chapter: Rowe JS. Liver. In: Skandalakis JE, Gray SW, Rowe JS, editors.
Anatomical Complications in General Surgery. 1st ed. New York: McGraw-Hill Book
Co; 1986. p. 103-124.

Conference Paper: Seyhan F. Kalca ekleminde ylizey degistirme artroplastisinin
(Wagner protezi) gec sonuglar. In: Ege R, editor. X. Milli Tirk Ortopedi ve
Travmatoloji Kongre Kitabi; 17-20 Mayis, 1987; Mersin, Tirkiye. Ankara: Emel;
1989. p. 494-6. (Unpublished conference paper should not be used as a reference).

Computer Software: StatView SE+Graphics [computer program] Version 1.03.
Berkley: Abacus Concepts Inc.; 1988.

Figures and Tables

All visual materials (pictures, graphs and drawn figures) must be named as “Figure”
All figures and tables must be cited within the main text consecutively. Legends
of all figures must be submitted as separate page of main document. Each figure
must be submitted as separate file and in “jpeg” format. All figures shoud be of
the possible highest quality and at a minimum resolution of 300 dpi. All figures
must be original. Figures previously published by other sources, must be submitted
with a copy of written permission of the owner of figure. All permissions must
be obtained by authors prior to submission. For figures involved human studies,
written informed consent must be taken from patient or his/her parent and
uploaded during submission. Otherwise, patient's names must not be indicated and
their eyes must be hided with black lines to prevent any exposure of identity. Used
stain and zoom rate must be indicated in microscobic figures.

All tables should be added to the main document or to the separate file. Tables
added within the main document must be placed as each in separate page after
the reference list with descriptive title above the table. Titles of tables added to the
separate file must be indicated within the main text on separate page.

Informed Consent and Ethics

Manuscript repoting the results of experimental investigations on human subjects
must include a statement in the Patients and Methods section that the institutional
review board has approved the study and the informed consent were obtained from
patient or parents. The authour(s) should state the accordance to the Declaration of
Helsinki and “Regulations in drug research Ministry of Health,Goverment of Turkey,
January 29,1993" Also, the experimental studies must be approved by the ethics
commitee for animal use and proper ethics.
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Beyin Goriintiilerinde Yapisal ve Islevsel Baglantisallik: Dinlenim
Durumu Islevsel Manyetik Rezonans Gariintiileme ve Difiizyon
Tensor Goriintiileme

Structural and Functional Connectivity in Brain Imaging: Resting State Magnetic Resonance
Imaging and Diffusion Tensor Imaging
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1Ankara Universitesi Tip Fakiiltesi, Fizyoloji Anabilim Dali, Ankara, Tiirkiye
2Ankara Universitesi Tip Fakiiltesi, Anesteziyoloji ve Reanimasyon Anabilim Dali, Ankara, Tiirkiye

Manyetik rezonans gorintileme (MRG), hem tanisal arag hem de arastirma yontemi olarak giinimiizde siklikla kullamlmaktadir. Farkh MRG
yontemlerinin gelismesi ve uygulamalarinin kolaylasmasi, arastirmacilarin sinirbilim arastirmalarina farkli yaklasimlarda bulunmasini saglamistir. Bu
baglamda beyin goriintilemelerinde baglantisallik ¢calismalari son zamanlarda arastirma, klinik ve cerrahi alanlarda giderek daha fazla kullaniimaktadir.
MRG kullanilarak yapilan baglantisallik yontemleri arasinda dinlenim durumu islevsel MRG, difiizyon tensér goriintiileme ve traktografi 6n plana
ctkmaktadir. Bu yontemlerle beyin bdlgeleri arasindaki yapisal baglantilar kadar islevsel olarak bélgeler arasindaki iliskiler de gdsterilebilmekte ve
incelenebilmektedir. Her yeni yontemde oldugu gibi bu yontemlerin de avantajlari ve dezavantajlari bulunmakta ve 6zellikle klinik alanda heniiz ¢ok
yaygin kullanilmamaktadir. Ancak bu yontemlerin giderek kolaylasmasi ve ulasilabilirliginin artmasi, baglantisallik yontemlerinin sinirbilim alaninda
yayginlasmasini ve klinik uygulanabilirligin saglanmasini miimkiin kilmaktadir.

Anahtar Kelimeler: Baglantisallik, DTG, iMRG, Traktografi, Dinlenim

Abstract

Magnetic resonance imaging (MRI) is being widely used both as a diagnostic tool and a research method. With the advancement and easy use of
various MRI methods, researchers have started to use different approaches to neuroscience research. In this context, connectivity has become one
of the most used methods for brain imaging in research, clinical and surgical fields. Resting state functional magnetic resonance imaging, diffusion
tensor imaging and tractography stand out among different connectivity methods involving MRI. With these applications, not only structural
connections between different brain areas, but also functional connections can be shown and evaluated. Similar to other new methods, there are
several advantages and disadvantages of these methods, as well as limited usage in clinics. However, with the increasing simplicity and attainability,
connectivity methods can be conventionalized and clinical applicability can be provided.

Key Words: Connectivity, DTI, fMRI, Tractography, Resting State

beyin invaziv olmayan yontemlerle daha kolay incelenebilir

Manyetik rezonans gorintilemenin  (MRG) ilerlemesi
ile birlikte sinirbilim alanindaki calismalar son yillarda hizla
artmistir. Farkli MRG yontemlerinin gelistirilmesi ile birlikte

hale gelmis, yapisal ve islevsel olarak anlasiimasi giderek
kolaylasmistir. Beynin, eskiden ayri bolgeler halinde diisliniilen
calisma seklinin yerine, artik cesitli islevsel alanlari oldugu ve
aralarindaki cok sayida karmasik baglantilar yoluyla calistigi
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hipotezi baskinlik kazanmistir. Beynin bu dinamik yapisini
anlamak icin baglantisallik adi verilen matematiksel model
temelli calismalar kullaniimaktadir.

Baglantisallik, grafik teorisinin uygulamalarindan birisidir.
Beyinde gri cevher bolgeleri tek basina islevsel degildir; bu
bolgeler arasindaki iletisim ve bu iletisimin kuvveti de ylksek
onem tasir (1). Grafik teorisinde beyin, islevsel bdlgeler
(digimler) ve onlari baglayan aglar (kenarlar) seklinde bir
grafik haline getirilir ve cesitli yontemlerle aradaki baglantisallik
calisilabilir. Onceleri beyindeki anatomik ve elektrofizyolojik
baglantilarin incelenmesi ile baslayan baglantisallik calismalari,
yapisal ve islevsel goriintiileme tekniklerinin gelismesi ile hiz
kazanmis, sinirbilim calismalarinda kendine &nemli bir yer
edinmistir.

Baglantisallik kendi icinde “islevsel baglantisallik” ve "yapisal
baglantisallik” seklinde ayrilabilir. islevsel baglantisallik icin en
sik kullanilan yontem dinlenme durumu islevsel MRG'dir (dd-
iMRG) ve ilk olarak 1995'te Biswal ve ark. (2) tarafindan motor
sistemi tanimlamak icin kullaniimasiyla baslamistir. islevsel
MRG'de siklikla kullanilan gorevler yerine, dd-iMRG'de gbrevler
bulunmaz ve beyin aktivitesindeki kendiliginden dalgalanmalar
olctlir (3). Yapisal baglantisallik ise beyin bolgeleri arasindaki
anatomik baglantilari tanimlamayi saglar ve siklikla diflizyon
tensor goriintileme (DTG) yontemi ile calisiimaktadir. DTG ile
suyun anizotropik diflizyonu temel alinarak, beyaz cevheri
olusturan liflerin gdrintilenmesi miimkindur. Traktografi
analizleri ile de beyaz cevher yolaklari bilgisayar ortaminda
yeniden olusturularak goriintilenebilir.

Baglantisallik calismalari, teknik ve yontemlerin gelismesi
ve uygulanabilirliginin artmasi ile birlikte giderek klinikte de
kullanilabilir hale gelmektedir. Beynin yapisal ve islevsel haritalari
"Human Connectome Project” (2010 vyilinda vyiriitiilmeye
baslanan, nérogoriintiileme yontemlerini gelistirmeyi ve blyiik
capta veri elde edilmesiyle insana ait baglantisal yapilarin makro
boyutta haritalanmasini amaglayan projedir) gibi biiytk projeler
kapsaminda toplanmakta, bununla birlikte normal sinirlari
cizilen beynin cesitli patolojilerinin daha iyi anlasiimasi ve
norogoriintiilemenin biyobelirtec olarak tanisal destek saglamasi
icin cahisilmaktadir (4). Cesitli patolojilerde de sorunun nereden
kaynaklandigini  gosterebilmek icin bu yontemlerle klinik
calismalar giderek artmaktadir.

Dinlenim Durumu islevsel MRG (dd-iMRG)

islevsel  baglantisallik, beynin iki farkli bolgesindeki
elektro- veya norofizyolojik Olciimler arasinda gozlenen
zamansal korelasyon veya baska bir istatistiksel bagimlilik
olarak tanimlanabilir (5). Beyin bdlgeleri arasindaki fiziksel
yakinhktan bagimsiz olarak, cesitli islevler sirasinda bdolgelerin
birbirini etkilemelerini ve bu etkilesimin derecesini inceleyen bir

2

baglantisallik analizi yontemidir. dd-iMRG beyin aktivitesinin
dinlenim sirasindaki degisimlerinin olclildiigl islevsel beyin
goriintiileme ydntemi olarak tanimlanir. Gérev temelli iIMRG
calismalarinin aksine, katihmcinin herhangi bir gorevi yerine
getirmesini gerektirmez, bir deneysel paradigmaya ihtiyag
duymaz; katihmcilarin dinlenim durumundaki beyin aktivitelerini
inceler (6).

Dinlenim durumu, islevsel baglantisallik icin, herhangi bir
gorevi yerine getirmeden uyanik olma durumu olarak tanimlanir
(5). Cesitli calismalarda insan beyninde dinlenim sirasinda biiyiik
oOlcekli, zamansal sinyalleri uyumlu mekansal oOrlintiiler tutarli
bicimde hem iMRG, hem pozitron emisyon tomografisi (PET)
calismalariyla gosterilmistir (2,7-9). Bu sinyal desenleri, beynin
bazal seviyedeki noral aktivitesi lizerine bilimsel ilgiyi giderek
artirmistir.

dd-iMRG’nin Fizyolojik Temelleri

iMRG, beyin bdlgelerindeki kan oksijen seviyesi bagimh
(blood oxygen level dependent, BOLD) sinyallerin zaman
icerisinde degisimini temel alan islevsel bir goriintiileme
yontemidir. Aktif beyin bdlgelerinin metabolik ihtiyaclarini
karsilamak i¢in bdlgeye kan akisinin ihtiyactan fazla artmasi ve
gorece olarak oksijene hemoglobin diizeyinin yiikselmesi, BOLD
sinyalinde dlcilebilir bir artisa yol agar. iIMRG ile bu sinyallerin
zamana ve deney kosuluna gore degisimi, arastirmacinin
belirledigi bir kontrol durumu sirasindaki BOLD sinyal diizeyi ile
gorev sirasindaki diizey karsilastirilarak degerlendirilir. Tipik bir
aktivasyon, bolgedeki BOLD sinyal diizeyinin artisi, deaktivasyon
BOLD sinyal diizeyinin azalmasi olarak tanimlanir. Belirgin sinyal
degisiminin yoklugu ise bazal durum olarak ifade edilir (10).

Herhangi bir gérev olmaksizin, sadece uyaniklik halinin
kontrol durumu olarak belirlendigi calismalarda siklikla, beyin
aktivitelerinde dinlenim durumuna kiyasla deney durumunda
bolgesel azalmalara rastlanmistir (9). Dinlenim durumundaki
beyin, kardiyak debinin %711'ini alr ve viicudun oksijen
tliketiminin %20'sinden sorumludur; beynin kullandigi enerjinin
%50'sinin de sinaptik iletim icin kullanildigr gosterilmistir. Bu
bulgular, dinlenim durumundaki beyinde devam eden bir aktivite
oldugunu gostermektedir (9). Bu durum elektroensefalografi
(EEG) ve magnetoensefalografi (MEG) calismalari ile
gosterilmistir. EEG/MEG ile kaydedilen aktivite, beyinde bir
alandaki noéronlarin senkronize aktivitesini ifade eder; bu
aktivite dalgalar halindedir ve bunun fonksiyonel 6nemi oldugu
bilinmektedir (11).

Modern bilissel bilimde bilissel islevlerin fonksiyonel olarak
organize olmus beyin islevlerinden ortaya ciktigr diistincesi
yaygindir. Cok sayida artan calismayla desteklenen bu hipoteze
gbre, EEG/MEG ile beyinde varligi gosterilen diisiik ve yiiksek
frekansl osilasyonlar bilissel isleviere temel olusturmaktadir
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(12). EEG/MEG ile kaydedilen osilasyonlarin frekansi uyaniklik
durumuna ve aktiviteye bagh olarak degisiklik gosterir (12,13).
Yuksek frekansli osilasyonlar daha kiglk alanlari etkilerken,
diisiik frekansh osilasyonlarin daha genis beyin alanlarina
yayllmis aglari kapsadigr bilinmektedir. Bu osilasyonlardan
beyinde uzak mesafelerde ndronal haberlesmeyi saglamaya
yonelik olanlar ¢ok disiik frekans arahgindadir ve cesitli bilissel
islevlerde bitiinlestirici rol oynadi§i diistintilmektedir (13).

Beyin bolgelerinde dinlenim sirasinda BOLD sinyalinin sabit
olmadigi, BOLD sinyal dalgalanmalarinin oldugu gosterilmistir.
Bu dalgalanmalarla yerel alan potansiyelleri ve ozellikle distik
frekansl osilasyonlar arasinda giiclii bir iliski bulunmaktadir
(5,13). Birbirleri ile etkilesim icinde olan beyin bolgelerindeki
noral aktivitenin bu ritmik degisimleri arasinda da bir etkilesim,
dolayisiyla bir benzerlik olmasi beklenir. dd-iMRG ydntemi
ile islevsel baglantisallik analizi, arasinda baglanti olan beyin
bolgelerinde noral aktiviteye bagl dinlenim BOLD sinyal
dalgalanmalarin  korele bicimde gerceklesecedi hipotezine
dayanir (13).

Birbirine bagl insanlar veya cisimler grubu veya sistemi,
siklikla ag olarak adlandirilir (5). Dinlenim durumu agi (resting
state network, RSN) adi verilen baglantilar, dinlenim durumu BOLD
sinyal serileri zamansal benzerlik gosteren beyin bdlgelerinin
olusturdugu kimelerdir. Bu benzerlikler grup analizlerinde
katilmeilar arasinda, farkli gelisim basamaklari arasinda ve farkli
uyaniklik seviyeleri arasinda tutarli bicimde gosterilmistir (14).
Bu dinlenim aglarinin analizi ve yorumlanmasinda heniiz tam
bir netlik olmamakla birlikte oldukca iyi bilinen dinlenim aglari
mevcuttur. Bunlardan belki de en iyi bilineni "olagan durum
ag (default mode network, DMN)" olarak adlandirilir (Sekil
1). Bundan baska, primer sensérimotor ag, dil agi, gorsel aglar
gibi pek cok dinlenim agi tanimlanmis olup bunlarin arasindaki
iliski, hiyerarsik etkilesim, ag icinde ag yapisi heniiz netlik
kazanmamistir (1,15-17). Bunun yaninda bir beyin bdlgesinin

/ N

Lateral Temporal Korteks

Sekil 1: Olagan durum agi odaklarinin gdsterimi

Smith ve ark‘nin (17) makalesinden degistirerek alinmistir.

tek bir dinlenim aginda yer almasi s6z konusu degildir (5). Beyin
bolgeleri arasinda kapsaml bir baglantisallik bulunur ve siklikla
bir beyin bolgesi birden cok dinlenim agina dahil olur.

Giderek daha fazla ilgi goren ve daha genis alanlarda
kullanilan islevsel baglantisallik, iki bdlge arasindaki etkilesimi
gostermekle birlikte, etkilesim yoniini belirtmez. Etkilesim
yoni ve nedensellik belirten baglantisallik yontemleri, "etkin
baglantisallik” yontemleridir. Bir baska hatirlanmasi gereken
nokta da arasinda islevsel baglantisallik oldugu gosterilen iki
boélgenin dogrudan anatomik baglantilar gostermeyebilecegidir.
Her ne kadar islevsel baglantisallik gosteren bolgelerin fiziksel
olarak baglh olacagi seklinde diisiinmek dogal gelse de islevsel
baglantisallik  verisinden anatomik baglantisallik sonucu
cikarilamaz (5).

Kisithliklarinakarsin dd-iMRG bilimsel ve klinik arastirmalarda
giderek daha fazla kullanilmaktadir. Cekim siiresinin nispeten
kisa olmasi, goérev odakli iMRG ydntemlerinin aksine MR cihazi
disinda ek bir donanim gerektirmemesi, gerekli sekanslari iceren
bir MR cihazi ile uygulanabilmesi, arastirmacilar icin oldukca
cazip bir yontem haline gelmesini saglamistir.

dd-iMRG’nin Klinik Galismalardaki Yeri

Saglikli beyinde dinlenim sirasinda gerceklesen islevler
ve saglhikli beynin baglantisalliklarinin tanimlanmasi, sadece
normal beyin islevlerinin anlasiimasi icin énem tasimaz. Beynin
calisma prensiplerinin altinda yatan islevsel mekanizmalarin
coziimlenmesi, cesitli  klinik durumlarda da bozuklugun
nerede oldugunun gosterilmesi icin yardimer olabilir. Saghkli
beyin baglantisaliginin  tanimlanmasi  epilepsi, sizofreni,
norodejeneratif hastaliklar gibi bozukluklardaki sorunun yerini
tanimlamak ve bir biyobelirteg¢ olarak kullanmak icin faydali
olabilir (18-20). Bunun yaninda gelisimsel nérofizyoloji alaninda
da baglantisalhigin yasla beraber degisimini incelemek icin
kullanilabilir (21).

Posterior Singulat
Korteks

Medial Prefrontal Korteks
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Tanimlanmasinin ardindan, dd-iMRG ile ilgili gelismeler,
2000'li yillarda klinik kullanima girmesi ile ivme kazanmigtir.
Veri toplamadaki kolaylik ve genellenebilir olma 6zelligi ile dd-
iMRG 30'dan fazla hastalikta degerlendirilmistir (19,22,23).

Bu calismalar hastaliklarla ilgili bilgi vermenin yaninda dd-
iMRG mekanizmasi konusunda da bilgilerimizi artirmislardir. dd-
iMRG'nin klinik durumlarda kullanilabilirligi, her hasta 6zelinde
veri analizi ile sonu¢ cikarabilmeyi gerektirmektedir.

Cerrahi Oncesi Lokalizasyon

Beyin tlimori olgularinda cerrahi girisimin planlanmasinda
dogru bir kar-zarar orani hesabi yapilmasi ¢ok dnemlidir. Bu
planlamada dd-iMRG'nin istiin yanlari bilinmektedir. isbirligi
distik olan, zihinsel durumu bozuk olan veya paretik/afazik olan
hasta gruplarinda dd-iMRG cok degerli bilgiler verebilmektedir
(24,25). Ote yandan dd-iMRG ile es zamanli olarak pek ¢ok beyin
agr degerlendirilebildigi icin islem zamani da kisaltiimaktadir.
Cesitli cahismalarda tiimoral yapilarin anatomik yerlesimleri
bozdugu durumlarda islevsel 6nem tasiyan kortikal alanlar
dd-iMRG ile preoperatif oldugu gibi postoperatif donemde de
belirlenmistir (25-28).

Yine epilepsi olgularinda dd-iMRG ile cerrahi islem
oncesi planlama EEG'ye gore daha iyi bir uzaysal ¢dziiniirliik
saglamakta ve epileptik odagin veya agin haritalanmasina
olanak saglamaktadir (29-31). Ciddi epilepsisi olan ve korpus
kallozotomi geciren bir pediatrik hastada islem sonrasi RSN'lerin
normal gozlenmesi ve bunun klinik iyilesme ile korele edilmesi
ile cerrahi islemin basarisinin gosterilmesinin yani sira beyin
gelisimi ve islevsel organizasyonunda RSN'lerin &nemi de
gosterilmistir  (32). Gelecekte epilepsi cerrahisi icin hasta
seciminde ve sonucun &ngoriilmesinde dd-iMRG verilerinin
degerinin artacagi diisiintilmektedir.

Noropsikiyatrik Hastaliklarda dd-iMRG

Pek c¢ok calisma dd-iMRG'nin Alzheimer hastaliginin
tanisinda kullanilabilecegini gostermistir (33-35). Koch ve ark.
(34) Alzheimer hastalarinda DMN farkliliklarinin bir marker
olabilecegini ifade etmektedirler. Ayrica RSN o&zellikleri ile
Alzheimer hastalarinin diger kognitif bozukluklu gruplardan
ayrilabilecegine dair veriler de bulunmaktadir (36). Bu sekilde
dd-iMRG ile farkh demans tiplerinin birbirlerinden ayrilmasi
da mimkiin olabilmektedir (37). Klinik degeri olan 6nemli
calismalardan biri Li ve ark’nin (38) hafif kognitif bozuklugu olan
olgular ve Alzheimer hastaligi olan bireyleri saghkh kontroller
ile karsilastirdiklari ve bu dd-iMRG verilerini kognitif testlerle
korele edebildikleri calismadir. Bu dd-iMRG verilerinin klinik bir
Olcut ile korele edildigi ilk calismalardandir.

Bunlarin yani sira dd-iMRG verilerinin norodejeneratif
hastaliklar icin degerli bir biyobelirtec olabilecegi de
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tartisilmaktadir (19). Bu sekilde dd-iMRG sonuglarinin taninin
yani sira hastalik takibi ve tedavi etkinligini degerlendirmede de
rolii olacag dusiiniilmektedir. Bu alanda pek cok farkl hastalik
ile ilgili cesitli sonuclar olmakla beraber bu konu arastirmaya
acik bir konudur.

dd-iMRG giinlimiizde psikiyatrik hastaliklardan otizme ve
dikkat eksikligine kadar pek cok alanda tanida yol gostermektedir
(39-43).

Giincel Yaklasimlar

Gilinlimiizde dd-iMRG goriintiilemelerinin klinik kullanima
gitgide daha fazla girmesi ile kombinasyon calismalari da
tanimlanmaktadir. Bu anlamda dd-iMRG'nin gorev iliskili
yontemler ile beraber degerlendirilmesi ve aralarindaki
korelasyonun belirlenmesi 6nem kazanmaktadir. Bu sekilde beyin
fonksiyonlari ve bilissel davranislar arasindaki iliski ve beyindeki
fonksiyonel hiyerarsi ile ilgili bilgi edinilmesi hedeflenmektedir
(44). Norogoriintiileme yontemlerindeki gelismeler ile her
gecen giin dd-iMRG gibi gorintiileme yontemlerinin klinik
uygulamalari ile ilgili yeni bilgiler ortaya ¢ikmaktadir.

Difiizyon Agirikh MRG

Genel tanimi molekdillerin ylksek konsantrasyondan disiik
konsantrasyona net hareketi olan diflizyon, biyolojik dokularda
suyun ve diger cesitli molekiillerin hareket seklidir. Suyun
biyolojik dokulardaki bu hareketi MRG ile incelenerek, PET ve
iMRG ile goriintiilenemeyen beyaz cevher goriintiilenebilir (45).
Bu yonteme diflizyon agirlikli MRG (dMRG) adi verilir. Cesitli
diftizyon temelli MR gériintiileme uygulamalari mevcut olsa da
beyaz cevher goriintiilemede en sik kullanilan yéntem DTG'dir.
Beyaz cevherin ve onu olusturan liflerin goriintiilenebilmesi,
yapisal baglantisallik calismalari icin gereklidir ve DTG bu
baglamda oldukca 6nemli bir yere sahiptir (45).

DTG’nin Fizyolojik Temelleri

Su biyolojik dokularda serbest hareket edemez, hiicre zari,
hiicre iskeleti, sinir lifleri, proteinler gibi makromolekiiller suyun
diftizyonunu engeller (46). Biyolojik dokulardaki bu mikro
yapilarin diflizyonu engellemesi nedeniyle, su farkli yonlerde
diflizyon yapar. Bu durum anizotropik diflizyon olarak tanimlanir
(47). Bu anizotropi nedeniyle, engele paralel difiizyon daha
kolayken, engele dik olan diflizyon daha zordur. Diflizyon, yone
gore degisim gosterdiginden, gozlemcinin hangi yonde dl¢tim
yaptigr da elde edilen veriyi etkileyecektir. Bu nedenle tensor
olarak tamimlanan cok yonli (multilinear) vektorel algoritmalar
kullanilarak diflizyona dair dogru veriler elde edilmektedir
(Sekil 2). Belirli bir zaman icinde ve belirli bir vokselde, en az
alti birbiriyle cakismayan yonde, suyun difiizyon mesafesinin
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Sekil 2: Diflizyon tensoriin elipsoid olarak gosterimi ve fiziksel gradiyent
koordinatlari. Difiizyon tensér matematiksel olarak eigen vektorler (A1,
A2, A3) ve eigen degerler (e1, €2, e3) seklinde gosterilebilmektedir

Olclimi ile o vokseldeki suyun difilizyon orlintlsi hesaplanabilir.
DTG ile elde edilen bu suyun diflizyon 6rlintiisi ile sinir liflerinin
yapi biitiinliigi ve dogrultusu tanimlanabilmektedir (45). MRG
araciligryla matematiksel tensor olarak modellenen diflizyon,
incelenen hedef bolgenin beyaz cevher mimarisinin anlasiimasini
kolaylastirir (48).

Siklikla kullanilan DTG verisi, goriinir diflizyon katsayisidir
(GDK) ve belirli bir vokseldeki toplam diflizyonu belirtir (49).
Miyelinli néronlar suyun diflizyonunu daha fazla etkilediginden,
GDK'si daha azdir. GDK kullanilarak, 6zellikle standart MR ile
go6zlenmesi zor olan beyaz maddenin, sinir liflerinin ve yolaklarin
incelenmesi miimkiindir (49).

MRG ydntemi ile dokularin farkli 6zellikleri Gizerinden cesitli
goriintilemeler yapilabilmektedir ve bu gdorintilemelerde
secilen oOzellige bagli olarak 6l¢lim yogunlugundaki degisim
kontrast olarak tanimlanmaktadir. iki temel kontrast vardir:
Statik kontrast ve hareketli kontrast. Biyolojik dokularin
ozelliklerine bagl degisen kontrast ise endojenik kontrast olarak
adlandinlimistir (50). DTG ile iki yeni kontrast elde edilir; diftizyon
anizotropisi ve lif dogrultusu (51). Elde edilen GDK verileri,
siklikla tercih edilen kantitatif iki yontem olan fraksiyonel
anizotropi (FA) ve traktografi ile arastirmalarda kullaniimaktadir.
Fraksiyonel anizotropi her bir vokseldeki anizotropi derecesini
belirlerken, traktografi beyaz maddeyi olusturan miyelinli
liflerin dogrultu ve yerlesimlerinin haritalandiriimasini saglar.
Fraksiyonel anizotropi daha ¢ok dokuda olusan degisimlerin
(hicre kaybi, su artisi gibi) anlasilmasini saglarken, traktografi
ozellikle baglantisallik calismalarinda siklikla kullanilmaktadir.

DTG calismalarinda elde edilen verilerin voksel temelli
istatistiksel analizinde siklikla "yolak tabanli uzaysal istatistik"
(YTUI) yontemi kullanilmaktadir. YTUI, subjektif olarak ilgi
bolgelerinin  secimi  olmaksizin, cok sayida katilimcidan
alinan FA verisinin hizalanarak, otomatik olarak analizinin

gerceklestirilmesini saglar ve istatistiksel glicli oldukca yliksektir
(52). YTUI, katihmcilardan elde edilen FA verilerini, ortalama FA
degerlerinden olusan bir yolak iskeletine yerlestirdikten sonra
bireyler arasi voksel temelli istatistiksel analizi gerceklestirir (53).

DTG Kullanimi ve Kisithliklar

DTG temel olarak beyin dokusundaki degisimleri ve ozellikle
beyaz madde ayrimlarinin yapilmasinda kullanishdir. Ancak
uygun verinin ahlinabilmesi icin uygun bir deney tasarimi
yapiimahdir. Calismada incelenecek hedefin net olarak
belirlenmesi ve veri alinmasi ile birlikte uygulanacak analizin
hipoteze gore secilmesi 6nemlidir. Standart MR gériintiilemede
oldugu gibi, DTG c¢alismalarinda da parametrelerin belirlenmesi
ve analizicin veri 6n islemesi yapiimalidir. Ancak DTG beraberinde
verisi alinacak yon sayisinin belirlenmesi ve bunun c¢ekim
stiresine dahil edilmesi gibi karmasik basamaklari getirmektedir.
DTG dncesinde bu basamaklarin degerlendirilmesi, calismanin
son noktasini dnemli sekilde etkileyecektir. DTG'de analiz
yontemlerini ise lc¢ sekilde ele almak mumkiindir. Bunlardan
ilki hedef organi, 6rnegdin beyni, tek bir bitln olarak ele almak,
ikincisi yalnizca belirli bir bolgeyi analiz etmek, lclinclisu ise
dogrudan bireysel vokselleri degerlendirerek degisimlere dair
degerlendirme yapmaktir (48). Her bir teknigin kendi icinde
avantajlar ve zorluklari olsa da analiz yonteminin seciminde
hipotezlerin g6z oniinde bulundurulmasi, calismanin basarisi
icin onemlidir.

Her yontem gibi, DTG'nin de kendi icinde sinirhhiklar da
mevcuttur. Bu sinirliliklarin basinda, suyun gecisini engelleyen
mikro yapinin yalnizca tek bir 6zellige bagh olmamasi gelir;
olciilen degerler miyelin kalinligi, akson yogunlugu gibi farkli
degiskenlerden etkilenmektedir. Yontemin uzaysal ¢coziintrligu
disuktir, lif dogrultusu belirlenebilse de aksonlarin ydni
(anterograd veya retrograd) ve baglantilarin seklini ayirt
edemez (eksite edici veya inhibe edici). Sonugclar veri analizine
ve belirlenen parametrelere gore degisiklik gosterir; ayrica
gorintileme stresi uzundur (5-15 dk). Biitiin bu sinirhliklara
ragmen, DTG elde edilen yeni kontrastlar sayesinde beyaz madde
incelenmesinde standart MRG'ye gore ¢cok daha basarili sonuclar
vermektedir (51).

DTG klinikte de cesitli kullanimlara sahiptir. iskemik inme,
demiyelinizasyon, enflamasyon, 6dem, ndrodejenerasyon ve
neoplazi gibi farkli patolojilerin tanimlanmasinda siklikla
kullaniimaktadir (54).

Traktografi

dMRG ileri analiz yontemlerinden sadece bir tiri
olan traktografi, difiizyon agirhkli goriintileme verilerine
dayanarak in vivo beyaz cevher yolaklarini tanimlamak icin
kullanilan hesaplamali yontemlerin hepsine verilen isimdir (55).
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Traktografinin temeli olan lif izleme yontemi kas, ligament
ve periferik sinir gibi cesitli doku tiplerinde uygulanabilse de
esas kullanim yeri beyin ve 0zellikle de beyaz cevher olmustur
(56,57). Traktografi, su an igin, in vivo ve non-invaziv olarak
beyaz cevher yolaklarini gostermenin bilinen tek yoludur. Direkt
olarak (invaziv) gosterim yontemlerine kiyasla kantitatif olarak
yorumlanmasi daha zor ve hataya daha yatkin olmakla birlikte
klinik ve bilimsel sorulara insan beyni lzerinden yanit bulmak
icin oldukca Gnemli bir aragtir (58).

Traktografi algoritmalar voksel bazindaki beyaz cevher
lif oryantasyonlarinin suyun maksimal diflizyon yoniyle ayni
dogrultuda oldugu kabulii Gzerinden ¢ahsir (59). Esasen voksel
bazindaki lif oryantasyonlarini entegre ederek uzak beyin
alanlarini baglayan bir yolak olusturma temeline dayanirlar
(55,60). Bu yonler tizerinden su diflizyonuna en diisiik direnci
gosteren yolu belirlemeye calisan algoritmalar ¢ok farkli
yontemler kullanirlar ve secilen her bir yontem, ayni veriden
elde edilecek traktografi sonucunda bliyiik degisikliklere sebep
olur (58).

Beyaz cevher yolaklari, mikroskopik olarak, bir diflizyon
agirhkli MRG vokseli boyutuna kiyasla cok daha ince ve
karmasiktir. Tek bir voksel icerisinden gercekte onlarca farkli
yolak gecebilir. Su diflizyonunun beyaz cevher yolagina paralel
yonde daha serbest olmasi, ¢ok fazla farkli yonde yolagin
kesistigi voksellerin icerisinde net bir agirlikli diftizyon yoniinin
belirlenmesini zorlastiracaktir (58). Beyin giruslarinda, dMRG
cekiminin diistik ¢ozlnirligl nedeniyle, yolaklarin kortekse
yakin bolgelerdeki dontisleri atlanabilir (61). Korteks ierisinde de
aksonal baglantilar ¢cok karmasik oldugu icin belirli bir diflizyon
yoniinden bahsetmek zordur, dolayisiyla bu bdlgelerde hata
olasiligr yiiksektir (58,61). Farkli traktografi algoritmalari, farkh
matematiksel formiiller ve istatistiksel yontemler kullanarak bir
beyaz cevher haritasi cikarirken, dogasi geregi hataya yatkin
olan bu analizin getirecegi hatali anatomik baglantisallik sonucu
bulma olasiligini farkli ydntemlerle 6nlemeye calisir (61).

Lokal traktografi yontemleri, bir vokselden baslayip her
vokselde agirhkh diflizyon yonine paralel bir sekilde voksel
voksel ilerleyerek bir beyaz cevher yolagi ¢izen ydntemlerdir,
deterministik ve probabilistik yontemler olarak ikiye ayrilabilirler
(1). Deterministik traktografi yontemleri (6rn; streamline
traktografi) bir tohum vokselden baslayarak maksimal difiizyon
yOniine paralel bir egri cizer, egrinin gectigi ardisik her vokselde
agirhkl diftizyon ydniine gore egrinin yonu degisir. Cizilen
egri, dogru olan tek bir yolak olarak kabul edildigi icin hataya
tolerans dustktir, akisin yiiksek hata olasiligr olan bdlgelerde
durdurulmasi gerekir (58).

Probabilistik yontemler, deterministik yontemlerin takildigi
ylksek hata olasilii olan bdlgelerden devam edebilmek icin,
bir A bolgesinden baslayan yolagin B bdlgesinden ge¢cme
olasihgini ytizde olarak vererek, secili tohum vokselden
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gecen yolagin izleyebilecedi yollar ve olasiliklarindan olusan
bir harita olustururlar (55,62). Kesin bir sonuc¢ vermedigi,
bir olasihk haritasi sundugu icin, probabilistik yontemlerde
yolagin kesilmesi icin cok siki kriterler yoktur. Bununla birlikte,
yontemin olusturdugu olasilk haritasinin vokselden gecen
yolaklar ve bunlarin agirliklari olarak yorumlanmamasi gerektigi
hatirlanmalidir. Probabilistik yontemlerin cizdigi haritadaki
yolaklar ve olasiliklari, vokselden gecen tek bir yolagin hangi
yolu izliyor olabilecegine ait olasihklardir; bir vokselin bitlin
baglantisalliklarini gostermezler (58).

Lokal yontemlerde cizilen yol ilerlerken her vokselde hata
olasiliklari Ust Uste biner, kiiciik hatalar analiz sonuclarini
belirgin bicimde etkileyebilirler. Lokal ydntemler disinda
global traktografi yaklasgimlari da tercih edilebilir (1). Global
yaklasimlarda algoritma, 6l¢lilen dMRG verisini en iyi agiklayan
konfigirasyonu bulmak icin bitiin yolaklari tek seferde
olusturmaya calisir (1,63). Bunun icin de algoritmadan bir
beyin bélgesinden secili bir diger bdlgeye gidebilecek olasi tim
yollardan difiizyona en diisiik diren¢ gosteren yolagi bulmasi
istenir. Lokal analiz yontemlerinden farkl olarak burada yolagin
her bir vokselde agirlikli diflizyon yonuyle paralellik gostermesi
gerekmez. iki bélgeyi baglayan yolaklardan totalde en diisiik
direncli olan hesaplandi§i icin bazi voksellerde yolak agirlikli
diflizyon yoniinden farkli yonde ilerleyebilir. Bundan dolayi
global yontemler pek cok yolagin kesistigi kavsak bolgelerindeki
ve gUrdltili voksellerdeki hatalara daha az duyarlidir (58).
Global olarak optimal yolaklarin tahmin edilmesinde de cok
cesitli yaklasimlar kullaniimaktadir, ancak ayni temele dayanirlar
(58,64-66).

Traktografi Kullanimi ve Kisithliklan

Traktografi analizlerinin verdigi sonuclar verinin elde
edilme ve diflizyon yoni belirleme yodntemleri ile degisir.
Diflizyon agirlikli bir cekimden goriintii elde edilirken bir
vokselde tek bir dominant difiizyon yonu oldugunu kabul eden
diflizyon tensér modeli de, coklu diflizyon yonlerini yeniden
olusturabilen daha karmasik yontemler de kullanilabilir ve bu
yontemlerin her biriyle olusturulan veriden traktografi analizi
yapilabilir (58). Kullanilan yontemdeki kabul basitlestikge (6rn;
bir vokselden tek bir dominant yol geciren tensér temelli model)
analiz icin gerekli olan veri miktari azalacaktir (1,55,58). Coklu
diflizyon yoni iceren yaklasimlar ile daha kapsamli modeller
uretilebilir ve tek lif yontemlerine kiyasla belirgin avantajlari
vardir; érnegin tek lif ydntemiyle gosterilemeyen ancak varhgi
anatomik olarak bilinen bazi yolaklar coklu diflizyon yonu
yontemleriyle gosterilebilir (55,58). Ancak bu verilerin elde
edilmesi cok daha detayli ve daha uzun siireli cekimler gerektirir
ve bu uzun siireli ¢ekimler cogu klinik calismada uygulanabilir
degildir. Daha disiik miktarda bir veri gerekliligi, klinik MRG
cekimlerinde dahi traktografi yontemlerinin kullanilabilir hale
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gelmesi anlamini tasidigi icin 6nemli bir avantaj olusturabilir
(55,67).

Tim gelismelere karsin  traktografi analizleri heniiz
arastirmacilarin kesin bir beyanda bulunmasini saglayabilecek
kadar yliksek dogrulukta bir yontem degildir (68). Dolayisiyla
calismalarinda traktografi kullanan arastirmacilarin sonuglarini
baska verilerle de desteklemesi veya arastirma sorularini
traktografi analiziyle alacaklar sonuclarla cevaplanabilecek
sekilde tasarlamalari 6nerilir (58).

Traktografi analizleri gri cevher bdlgelerinin sinirlarini
ve baglantisalliklarini  dogrulamak icin islevsel veya etkin
baglantisallik yontemleriyle birlikte kullanilabilir.  Ayrica
baglantili oldugu distiniilen iki bolge arasinda traktografi ile
anatomik yolaklarin yeniden olusturulmasi destekleyici kanit
olarak kullanilabilir. Ote yandan, bir beyin bélgesinden cikan
beyaz cevher yolaklar arasinda bir noktada ani bir degisiklik
oluyorsa buranin aslinda yan yana iki bolgenin siniri oldugu
soylenebilir. Bunlarin yaninda islevsel goriintiileme ydntemleri
ile traktografi analizlerinin birlikte kullanilmasi, baglantisallik
acisindan iki ydntemin de gtivenilirligini artirabilir (58,69).

Traktografi sonuclarini desteklemek icin klinik olarak
kullanilabilecek bir yontem, sonuclarin ilgili klinik test sonuglari
veya bilissel ve davranissal test skorlari ile kiyaslanmasidir.
Beyaz cevher baglantisallik degisimi ile test skorlari arasinda
bir korelasyon varhgi traktografi sonuclarini destekleyici kanit
olarak kabul edilebilir (58). Benzer sekilde bilinen tani kriterleri
ile traktografinin birlikte kullaniimasi tanisal acidan dogrulayici
oldugu kadar, bu sekilde yapilan calismalar cesitli patolojilerde
traktografinin yeni bir biyobelirte¢c olarak kullanilabilirligini
saglamak icin 6nemli arastirmalardir (70-75).

Butun kisithhklarina karsin traktografi halihazirda klinik
ve cerrahi alanda siklikla kullaniimaktadir. Ozellikle merkezi
sinir sistemi hastaliklarinda, psikiyatrik bozukluklarda, beyaz
cevher hasari ve hastaliklarinda, cerrahi dncesi, planlamasi
ve cerrahi sirasinda beyaz cevher yolaklarinin yerinin tespiti
icin 6nemli goriintiileme araclari olarak yayginhk kazanmistir
(74-82).

Uzun zamandir arastirmalarda kullaniimakta olan MR
goriintileme, teknigin  kolaylasmasi ile birlikte yapisal
goriintileme ydntemi olarak klinik uygulamada da rutin
kullanima girmis, tanisal degeri cok yuksek olmustur. Ancak
tek basina yapisal goriintiilemenin yeterli olmadigi ve heniiz
tamamen aydinlatiimamis olan beynin fonksiyonel yapilanmasi
konusunda MRG'nin kullanimi yeni yeni yayginlasmaktadir.

Klinik  arastirmalar ~ ve  hastalik  patofizyolojilerini
aydinlatmadaki potansiyeli yiiksek olan yeni islevsel ve yapisal
MRG yontemleri ve iliskili baglantisallik analizleri gelisip

tekniklerin uygulanabilirligi arttikca rutin klinik uygulamada
standart yapisal MRG kadar biiylk bir klinik &neme sahip
olmalari miimkiindiir. Ozellikle cerrahi, psikiyatrik ve nérolojik
alanlarda sundugu avantajlardan faydalanmak icin daha
cok calisma gerekli olmakla birlikte, giinlimizde, islevsel ve
yapisal baglantisallik yontemlerini (dd-iMRG ve DTG) kullanan
calismalar artarak devam etmektedir. Tim bu ilerlemeler ve yeni
verilere ragmen bu uygulamasi zor yontemlerin gercek hayatta
ne sekilde ve sikhkta kullanima girebilecegi hala tartismahdir.
Bu ybntemlerin translasyonel yaklasimlar ile klinik pratikte
uygulanabilirligi, temel bilimci ve klinisyen sinirbilimcilerin
gerekirse mihendislik destegi de alarak isbirligiyle olanakli
olacaktir.
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HIV ile Yasayan Bireylerde Kronik Enflamasyon ve Mikrobiyota
lligkisi

Relationship to Chronic Inflammation and Microbiota in Individuals with HIV
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insan immiin yetmezlik viriisti (HIV) enfeksiyonunda antiretroviral tedavi ile viral replikasyon tespit edilemeyen diizeylere indirilmis olsa da, hastaliginin
ilerlemesi ile iliskili kronik persistan enflamasyonun 6miir boyu devam ettigi bilinmektedir. Enflamasyon, immiin sistemin hasarli dokulari onarmak
icin olusturdugu bir tepki olup bu yanitin yavas ilerleyip uzun siire devam etmesi kronik enflamasyon olarak adlandirilir. Bircok calismada HIV ile
yasayan bireylerde mikrobiyota disbiyozu ve mikrobiyal translokasyonun enflamasyon patogenezinde 6nemli rol oynadigi gdsterilmistir. Devam
eden kronik enflamasyon ve mikrobiyota iliskisinin daha net bir sekilde ortaya konulmasi ve beraberinde mikrobiyotay! degistirme amacli terapotik
miidahale calismalari HIV enfeksiyonu tedavisinde nispeten yeni arastirilan bir alandir ve bu alandaki gelismeler HIV enfeksiyonunun insan viicudu
izerindeki uzun donem hasarlarinin 6nlenmesinde umut vadetmektedir. Bu yazida HIV enfeksiyonunda goriilen kronik enflamasyon nedenleri ve
mekanizmasi, mikrobiyata disbiyozunun etkisi degerlendirilecektir.

Anahtar Kelimeler: HIV Enfeksiyonu, Kronik Enflamasyon, Mikrobiyota, Mikrobiyal Translokasyon, Probiyotik

Abstract

Although viral replication has been reduced to undetectable levels with antiretroviral treatment in human immunodeficiency virus (HIV) infection,
chronic persistent inflammation associated with the progression of the disease is known to persist throughout life. Inflammation is a response
created by the immune system to repair damaged tissues, and the slow progress of this response and its continuation for a long time is called
chronic inflammation. Many studies have shown that microbiota dysbiosis and microbial translocation play an important role in the pathogenesis
of inflammation in individuals living with HIV. The ongoing chronic inflammation and microbiota relationship and therapeutic intervention studies
aiming at changing the microbiota are a relatively newly researched area in the treatment of HIV infection, and advances in this area show promise
in preventing HIV infection's long-term damage to the human body. In this article, the causes and mechanism of chronic inflammation seen in HIV
infection and the effect of microbiota dysbiosis will be evaluated.

Key Words: HIV Infection, Chronic Inflammation, Microbiota, Microbial Translocation, Probiotic

HIV Enfeksiyonu ve Kronik Enflamasyon

immiin yetmezlik sendromu (AIDS) tanmimlayici hastaliklar
nedeniyle kaybedilirken, etkin ve kolay ulasilabilir tedavi ile HIV
replikasyonu tespit edilemeyen seviyelere indirilmis ve AIDS iliskili
hastaliklara bagh ollimler azalmistir. Ancak saptanamaz HIV RNA

Antiretroviral tedavide (ART) saglanan hizli gelismeler
sonrasinda insan immiin yetmezlik virtisii (HIV) enfeksiyonu
kronik ve vyonetilebilir bir hastalik haline gelmistir. HIV ile
enfekte olgular ART d&ncesi donemde c¢ogunlukla edinsel

diizeylerine ragmen, HIV enfeksiyonu ile iliskili kronik persistan
enflamasyonun devam ettigi bilinmektedir (1). Enflamasyon,
immin sistemin hasarl dokulari onarmak icin olusturdugu bir
yanit olup, bu yanitin yavas ilerleyip uzun sire devam etmesi
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kronik enflamasyon olarak adlandirihr. Mukozal immiinitede
meydana gelen kronik hasarin kronik persistan enflamasyonun
patogenezinde majér rol oynadigi kabul edilmektedir (2).
Yillarca stiregelen bu enflamatuvar siirec vaskiiler disfonksiyon
ve koaglilapatiye yol acarak u¢ organ hasarina ve sonug olarak
genel popilasyona kiyasla HIV ile yasayan bireylerde artmis
morbidite ve mortaliteye sebep olmaktadir (3).

Enflamasyonda, immiin sistem bir tehdit algiladiginda I6kosit
gocu ve aktivasyonu, ve bunun sonucunda sitokinler olarak
bilinen kimyasal habercilerin salinmasi ile baslayan bir takim
karmasik olaylar dizisi meydana gelmektedir. Enflamasyonun
patogenezi vaskiiler ve hiicresel olaylar olmak Uzere iki ana
komponentten olusmaktadir. Vaskiiler akim ve damar capindaki
degisiklikler ve vazodilatasyon enflamasyonun erken doneminde
gorilen 1si artisi, kizariklik ve 6dem bulgularinin altinda yatan
mekanizmalardir. Bu sirada |6kositler mikrosirkiilasyondan
goc ederek enflamatuvar bdlgeye ulasirlar. Hasarli dokuya
ilk goc eden hiicreler notrofillerdir. Akut enflamasyonda
gorevli temel hiicre notrofil olmasina karsilik aylar yillar stiren
kronik enflamasyon durumunda ise lenfosit ve makrofajlar
enflamatuvar yanitta baskin hiicreler haline gelmektedir.
CD4+ T-lenfosit, monosit ve aktive makrofajlardan salinan
sitokinler hiicreler arasinda mediator olarak davranan antikor
olmayan proteinlerdir. Enflamatuvar yanitta énemli rol oynayan
sitokinlerin glinimlzde immiin sistem disinda da o6nemli
olaylarda rol oynadigi bilinmektedir (4).

Mikroorganizmalar viicuda girdiginde, mikroorganizmalarin
trettikleri toksinlerden, hasara ugrayan hiicrelerden ve vaskiiler
yapilardan gelen sinyaller dokularda bulunan makrofajlar ve
diger lokositleri uyarir. Hasara ugrayan hicrelerden nukleer
faktor kappa-B (NF-KB) olarak adlandirilan ve immiin yanitta
yer alan genleri aktive eden bir protein salinir. NF-KB dogal
ve kazanilmis immiinitenin transkripsiyonel bir regilatoriidir.
Viicudun bir tehdit algilamadigi durumlarda biitlin hiicrelerde
sitoplazmada inaktif halde bulunurken, stres, bakteriyel ve
viral enfeksiyonlar veya radyasyon maruziyet gibi durumlarda
aktive olarak enflamatuvar siirecin baslatilmasinda anahtar
bir rol oynar. Yeni aktive edilmis makrofajlar daha sonra
interlokin-1 (IL-1), IL-6 ve timor nekroz faktorii-alfa (TNF-o)
gibi pro-enflamatuvar sitokinler Gretmeye baslar. Bu sitokinler
l6kosit gocii (kemotaksis), hicre proliferasyonun uyariimasi,
vaskiiler permeabilite artisi gibi bircok basamakta gorev alir.
Sitokin salinimi sonrasi, notrofiller ve diger immiin hiicreler
hasar bolgesine go¢ eder. Burada patojenler fagosite edilir ya
da toksinlerle yok edilir. Enflamasyonda gorevli hiicreler burada
reaktif oksijen ve azot formlari olusumuna ve oksidatif strese
yol acarak konak viicut hiicrelerinin kendi deoksiriboniikleik
asitine (DNA) hasar verir. Ayrica karacigerde C-reaktif protein
(CRP), fibrinojen ve plazminojen gibi akut faz proteinleri tretilir.
Bu kimyasallarin bazilari kanda tespit edilebilir ve enflamasyonu
degerlendirmek lizere biyobelirtecler olarak kullanilir. Normal

kosullar altinda, immiin yanit kendi kendini sinirlar. Ancak, uyari
devam ederse veya inhibitdr kontrol mekanizmalari diizgiin
calismazsa enflamasyon kronik hale gelebilir (5).

Akut HIV enfeksiyonu, cesitli sitokinlerin [interferon-a
(IFN-a), interferon-y (IFN-y), indiiklenebilir protein 10, TNF, IL-6,
IL-10, IL-15] hizli ve yo§un salimimu ile iliskilidir (6). Aktive edilmis
T-lenfosit sayisi da akut HIV enfeksiyonu sirasinda dramatik
bir sekilde artar ve belirli CD8+ T alt gruplarinin %50'si kadari
aktif hale gelir. Akut suirecin sona ermesiyle birlikte HIV RNA
diizeyinde ve T-lenfosit aktivasyonunda bir dengelenme gordlir
(7). Yapilan calismalar sonucunda HIV enfeksiyonunda ART ile
normal diizeylere indirilemeyen kronik persistan enflamasyonun
patogenezi ile ilgili birkac goriis 6ne stirtiilmustir. Bunlardan ilki,
virlistin kanda tespit edilemeyen diizeylere inmesine ragmen
lenf nodlarinda ve lenfatik dokularda bulunmaya devam
etmesidir. HIV virlisiinlin kendisi T-hiicre aktivasyonuna sebep
olmaktadir. Ayrica HIV ile enfekte hastalarda cok sik goriilen
sitomegaloviris (CMV) ko-enfeksiyonu da kronik enflamasyona
yol agmaktadir (8,9). Son zamanlarda Gzerinde durulan bir diger
neden ise HIV enfeksiyonunda intestinal floranin degistigi,
patojen bakterilerin baskin hale geldigi ve barsak mukozasinda
enflamasyonu uyararak mukozal gecirgenligi artirdigi gorustdr.
HIV ile yasayan bireylerde virls aracili intestinal mukoza hasari
ve lipopolisakkarit (LPS) gibi intestinal mikrobiyal riinlere
stirekli maruz kalinmasi kronik persistan enflamasyonun
patogenezinde Gnemli bir rol oynamaktadir (9,10). Kronik
enflamasyon patogenezinde rol oynayan mekanizmalar Sekil
1'de 6zetlenmistir.

Kronik enflamasyon sirasinda, notrofiller daha az aktif hale
gelirken, T-hiicreleri ve diger lenfositler daha blyik bir rol
tstlenir. T-hiicrelerinin stirekli aktivasyonu, biiyiime ve bollinme
hiicre dongusii boyunca olgunlasmalarini ve ilerlemelerini
hizlandirir (prematiire aging). Sonucta T-hiicreleri prematiire
olarak apopitoza (“programlanmis hiicre 6limi" veya "hiicre
intihar") gider veya boliinme kabiliyetlerini kaybeder. Uzun
stireli immiinaktivasyon ve yliksek seviyede pro-enflamatuvar
sitokin salinimi ilerleyici ve yasa bagl hastaliklara zemin
olusturan ortak bir payda olarak kabul edilmektedir (11).

Tedavi edilmemis HIV enfeksiyonunda immiin fonksiyonlarin
en iyi gostergesi CD4+ T hiicre sayisi ve aktive T-hiicre sayisidir.
Ancak bu varsayim tedavi edilen olgularda gecerli olmayabilir.
Artan sayida calismada tedavi edilen olgularda hastahk
progresyonun asil sebebinin T-hiicre aktivasyonundan ziyade
monosit ve makrofaj iliskili enflamasyon oldugu g6sterilmistir (3).
[1-6, cesitli hicrelerden ozellikle de monosit ve makrofajlardan
salinan glcli bir pro-enflamatuvar sitokindir. Yapilan bir
calismada ART alan ve HIV replikasyonu kontrol altina alinan
kisilerin HIV enfekte olmayan bireylerle karsilastirildiginda
yaklasik 9%40-60 oraninda daha yliksek IL-6 seviyelerine sahip
oldugu gosterilmistir (12). Yine soluble CD14 (sCD14) ve sCD163
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Lenfoid dokularda devam
eden HIV replikasyonu

T hiicre aktivasyonu
(CD8 T lenfosit 1)

Baiteriyel DNA ve LPS'lerin
dolagima salinmasi
(mikrobiyal translokasyon)

Kronik
Mikrobiyata disbiyozu inflamasyon
Barsaktan Th17 kaybi
Mukozal bariyerin bozulmas:
CMV ve
diger viriislerle ko-
enfeksiyon

Sekil 1: Kronik enflamasyon patogenezinden sorumlu mekanizmalar

CD14%Un LPS'e baglanmas: ->
dolagima sCD14 olarak saknmasi

Monosit ve makrofaj iligkili
inflamasyon

- Ateroskleroz ve son
organ hasari

IFN- y, IL-6, TNF-a gibi
proinflamatuar sitokin sakinim

CMV: Sitomegaloviriis, LPS: Lipopolisakkarit, DNA: Deoksiribo niikleik asit, HIV: insan bagisiklik yetmezligi viriisii, TNF-a: Tiimér nekroz faktorii alfa, INF-y: interferon-y

de monosit ve makrofaj aktivasyonunun dnemli belirteclerinden
olup HIV ile yasayan bireylerde artmis morbidite ve mortalite
habercileri olarak kabul edilmektedir (13,14). CD14 dolasimda
bircok monosit ve makrofaj tarafindan ekprese edilmekte ve
LPS icin toll-benzeri resept6r-4 (toll-like receptors-4, TLR4) ile
birlikte ko-reseptor gorevi gormektedir. Monosit ve makrofaj
yiizeyinde CD14 ve LPS baglanmasi icin baglayici protein (LBP)
varhgi sarttir. LPS'nin CD14'e baglanmasi ile CD14 yiizeyinde
bulunan glikozil fosfatidil inositol kismi ayrilarak CD14 dolasima
coziinebilir formda sCD14 olarak salinir. sCD14 dolasimda
LPS'leri vaskiiler endotelyal hiicreler gibi cesitli hiicre tiplerine
tasir ve ylzeylerinde CD14 bulundurmayan bu hiicrelerin sCD14
araciligi ile LPS tarafindan aktive edilmesine sebep olur (3).

Mikrobiyal Translokasyon ve Kronik Enflamasyon

lliskisi

HIV enfeksiyonu seyrinde CD4+ T-hiicre kaybinin 6nemli bir
bollimii gastrointestinal kanalda meydana gelmekte, bu sebeple
gastrointestinal sistemin mukozal bariyeri HIV enfeksiyonunda
merkezi bir rol oynamaktadir. Hiicre kaybi genellikle mukozal
savunmada gorevli ve intestinal epitel bariyerini korumaya
yardimcr olan T-helper 17 (Th17) hiicrelerinde izlenmektedir
(15). Barsakta Th17 hiicre kaybinin HIV ile enfekte olmus kisilerde
epitelyal bariyerin bozulmasi ile iliskili oldugu, bakteriyel DNA
(16) ve LPS'ler (17) gibi mikrobiyal Griinlerin sistemik dolasimda
yer degistirmesine yol actigi bilinmektedir (Sekil 1). Ayrica
mikrobiyal translokasyonla es zamanli olarak bakteriyel ve
fungal patojenlere karsi immiin yanitta énemli bir gdrevi olan
notrofiller gastrointestinal kanala sizmakta ve mukozal bariyer
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hasarina sebep olabilecek enflamatuvar sitokin salinimina sebep
olmaktadir (18).

Mikrobiyal translokasyon gastrointestinal mikrofloranin
intestinal epitelyal bariyer ve lamina propriya ve sonunda
lokal mezenterik lenf nodlari ve oradan ekstranodal bdlgelere
fizyolojik olmayan gecisi olarak tanimlanmaktadir (19). Normal
sartlar altinda, transloke olan bakteriler ve mikrobiyal Uriinler
lamina propria ve mezenterik lenf nodlari icinde fagositoza ugrar
(20). Eger konake¢r mukozal bagisiklik sistemi tehlikeye girerse,
savunma mekanizmalari basarisiz olabilir, bdylece bakteriler
ekstraintestinal bolgelere ulasabilir (21). Daha 06nce baska
hastaliklardaki rolii arastiriimis olsa da mikrobiyal translokasyon,
HIV enfeksiyonunda ilk olarak yaklasik 10 yil dnce tanimlanmistir
(10). Ancak yapilan calismalar sonucunda giinimizde mikrobiyal
translokasyon HIV enfeksiyonu igin genel bir fenomen kabul
edilmektedir (18). Mikrobiyal translokasyon, indiikledigi inatgi
enflamasyona bagli olarak, HIV enfeksiyonunda morbidite ve
mortalitenin dnemli bir nedeni olarak kabul edilmektedir. Onemli
olarak, HIV ile enfekte bireylerde viral baskilanmadan bagimsiz
olarak mikrobiyal translokasyon ile hastaligin progresyonu ve
mortalite arasinda iliski tespit edilmistir (14).

Gram negatif bakteriyel hiicre duvarlarinin bir bileseni
ve TLR-4'ln bilinen bir agonisti olan LPS, mikrobiyal
translokasyonun ana belirleyicisi olarak kabul edilir (19,22).
Yapilan birka¢ calismada plazma LPS seviyesi ile CD38+HLA-
DR+ CD8+ T-hiicre sayisi, monosit aktivasyonu ve IFN-y, IL-6,
TNF-a gibi pro-enflamatuvar sitokin seviyeleri arasinda pozitif
korelasyon oldugu gosterilmistir (10,23,24). Gastrointestinal
sistem mukozasi ve karacigerde bulunan lokal savunma
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mekanizmalarina ek olarak, dolasimda transloke olan LPS'yi
notralize etmek ve koruyucu bir bagisikhk olusturmak amaciyla
cesitli faktorler bulunmaktadir. Bu koruyucu faktorler arasinda,
LPS cekirdek antijenine karsi olusan IgM, IgG ve IgA ve
endotoksin cekirdek antikorlari (EndoCAb) bulunmaktadir. Bu
antikorlar dolasimda asiri endotoksin sirkiilasyonunun oldugu
sepsis gibi durumlarda LPS'yi ndtralize eder (19,25). Bunun
sonucunda EndoCAb diizeyi azalir. Dogal immiin sistemde,
LPS'nin baglayici protein (LBP) ile etkilesimi ile LPS CD14
lizerine katalitik olarak aktarilir. Daha sonra NF-KB aktivasyonu
ve sitokin Gretimine yol acan cesitli tepkimeler baslatilir (26).
Boylece anormal bir immiin aktivasyon durumu baslatiimis olur.
Akut HIV enfeksiyonunda konak cevabi ile rélatif normal LPS
seviyeleri saglanirken, HIV enfekte olmayan bireylere gére daha
yiiksek LBP, sCD14 ve EndoCAb seviyeleri izlenmektedir. Ancak
HIV/AIDS olgularinda kronik enfeksiyon fazinda EndoCAb
titreleri duiserken, artmis LPS seviyeleri gozlenmektedir (19).
HIV ile yasayan bireylerde kronik enflamasyonu gosteren
biyobelirtecler Tablo 1'de gosterilmistir.

Mikrobiyota Disbiyozisi ve HIV lliskisi

Tim anatomik bdlgelerde birlikte yasayan bakteri, viris,
mantarlar dahil olmak Uzere tiim mikroorganizmalara genel
olarak mikrobiyota denilmektedir. Mikrobiyom ise insanlarla
kommensal olarak yasayan mikroorganizmalarin tasidiklari
genleri ifade etmektedir. insan mikrobiyotasinin biiyiik kismi,
basta sindirim sistemi olmak tzere deri, genitolriner sistem ve
solunum sisteminde kolonize olmustur. Saglikli mikrobiyotanin
ne oldugu heniiz net olmamakla beraber, saglikli kontrollerle
yapilan calismalarda hastalik durumunda olusan, dengenin

bozuldugu, faydali bakterilerin azaldi§i  mikrobiyotaya
"disbiyozis” adi verilmektedir. Saghkh mikrobiyotaya ise
"Obiyozis" denilmektedir. Yapilan arastirmalar sonucunda

sindirim sistemi mikrobiyotasinin bircok metabolik olayda,
sistemik ve mukozal bagisiklik sistemi fonksiyonlarinda énemli
islevleri olan bir "organ" gorevi yerine getirdigi anlasiimistir
(27). intestinal mikrobiyota sindirim sisteminde bircok noktada
kilit role sahiptir ve sindirim sistemi hastalklari ile iligkilidir.

Tablo 1: HIV ile yasayan bireylerde kronik enflamasyon
biyobelirtecleri

CRP iy
IL-6 (K
TNF-a P11
sCD14 TG
sCD163 T
Serum LPS ™"
EndoCAb b

HIV: insan immiin yetmezlik virtisti, CRP: C-reaktif protein, IL-6: interlfjkin—s, TNF-ou:
Tumor nekroz faktoru-alfa, sCD14: Soluble CD14, sCD163: Soluble CD163, LPS:
Lipopolisakkarit, EndoCAb: Endotoksin cekirdek antikorlari

Bunun disinda enflamasyon, immiinite, beslenme ve endokrin
sistem tzerine olan etkileri nedeniyle, sindirim sistemi disinda
da ¢ok sayida hastaligin patogenezinde etkilidir.

HIV ile yasayan bireylerde mikrobiyata disbiyozu ile
mikrobiyal translokasyon ve kronik enflamasyon birbiri ile
iliskilendirilmistir. Bu hastalarda serum LPS seviyeleri, kan
mikrobiyotasi ve proenflamatuvar sitokin seviyelerinin dlclimi
ile disbiyozis ile mikrobiyal translokasyon ve kronik enflamasyon
arasindaki pozitif korelasyon gosterilmeye calisiimistir (Sekil 1)
(28).

intestinal mikrobiyotadaki degisimin HIV ile yasayan
bireylerde de gozlendigi bircok calismada gosterilmistir (29-
31). HIV/AIDS olgularinda bireylerin intestinal mukoza ve diski
orneklerinde Prevotella spp. tlrliniin nispi bollugunda anlamli
bir artis bulunurken, Bacteroides spp. tiirtinde anlamh bir
azalma oldugu ortaya konulmustur (32-34). Bu disbiyozisin HIV/
AIDS hastalarinda engellenemeyen kronik enflamasyon ile iliskili
olabilecedi diistiniilmistiir (35-37). intestinal sistemden bakteri
kaybi, HIV ile enfekte bireylerin gastrointestinal enflamasyonu
yonetme yetenegini azaltabilmekte ve T-hiicre alt kiimelerinin
degismesine neden olabilmektedir. Hayvan modellerinde
Bacteroides fragilis tarafindan (retilen polisakkarit A'nin
anti-enflamatuvar sitokin IL-10'un ekspresyonunu ve hafiza
CD4+ T-hiicre popiilasyonunu artirdigi  gosterilmistir (38).
HIV enfeksiyonunda sayisi azalmis diger bakteri turleri ise
Lactobacillus spp., Bifidobacterium spp., Coprococcus spp.,
Eubacterium spp., Blautia spp. ve Ruminococcus spp.dir.
Prevotella spp. tlirlerinin yaninda sayisinda artis izlenen tiirler
ise Pseudomonas spp., Acinetobacte spp., Campylobacter spp.,
Escherichia spp. ve Desulfovibrio spp.dir (18).

Mikrobiyota Disbiyozisi ve Mikrobiyal

Translokasyonun Onlenmesinde Probiyotiklerin Yeri

intestinal mikrobiyotanin cok sayida hastalikla iliskisinin
gosterilmesi, mikrobiyota manipiilasyonunun bu hastaliklarin
tedavisinde de kullanilabilecegini  dustindirmistiir  (39).
Probiyotik, prebiyotik ve sinbiyotik kullanimi bu amagla

Tablo 2: Probiyotiklerin tedavide kullanildig alanlar*
Laktoz intoleransi Vajinal enfeksiyonlar

Batin cerrahisi sonrasi gelisebilecek

Diyare " - .
y enfeksiyonlarin énlenmesi

H. pylori enfeksiyonu Kolon kanseri

Chron hastaligr ve Ulseratif

Kolit Obezite

irritable barsak sendromu Allerjik hastaliklar (astim, egzema vs.)
Otizm

Multipl skleroz

Alkolik hepatosteatoz
Fibromyalji

Romatolojik hastahklar Sizofreni

*(38-41) no'lu kaynaklardan uyarlanmistir
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kullanilabilecek  yontemlerdir. intestinal  mikrobiyotanin
probiyotik, prebiyotik gibi Urlinlerle modifiye edilmesi giderek
artan oranda tedavide yer bulan yontemlerdir. Son yillarda birkac
calismada kritik hastalar da dahil olmak lizere cesitli hastaliklarda
probiyotik kullaniminin faydal oldugu g6sterilmistir (40-42). Bu
hastaliklar Tablo 2'de 6zetlenmistir.

Probiyotikler mide asidi ve safra salgisi gibi gastrointestinal
sistemin zor kosullarina dayanabilmelerini saglayan cesitli
ozelliklere sahiptir ve diger enterik mikroorganizmalarla rekabet
durumunda yasayabilmektedir. Probiyotiklerin cogu ilk olarak
saghkli insanlardan izole edilmistir ve kullaniminin glvenli
olmasi beklenmektedir (43).

Probiyotiklerin faydali etkilerinin, yalnizca barsakla iliskili
hastaliklarla sinirli olmadigi, ayni zamanda farkh akut ve
kronik bulasici hastaliklarda da faydali oldugu gosterilmistir.
Bunun nedeni, probiyotiklerin barsak mikrobiyal ekosistemini
degistirebilmesi, barsak bariyer fonksiyonunu gelistirebilmesi,
mukoza ve epitel icin glcli bir sekilde adherens saglayabilmesi,
antimikrobiyal maddeler uretebilmesi ve dogal ve kazanilmis
immin yaniti  artirarak  bagisikhk  aktivitesini  modile
edebilmesidir (43).

Daha once bahsettigimiz uzere, ART gastrointestinal
mukozaninyapisal ve fonksiyonel butiinliguniin restorasyonu
ve dolayisiyla immiin aktivasyonunun diizenlenmesinde
minimal bir etkiye sahiptir. Ayrica HIV ile yasayan bireylerde
intestinal mukozada yasanan enterosit ve CD4+ T-hiicre
kaybinin ART emilimini engelledigi gdsterilmistir. Bu nedenle
gastrointestinal mukozanin butiinligiint artiran tamamlayici
terapdtik alternatifler arama gereksinimi ortaya cikmistir
(44). Bir calismada probiyotik kullanimi ile serum LBP, IFN
y, IL-6 seviyelerinde anlamli disls izlendigi gosterilirken,
diger enflamasyon markerlarinda ve CD4+, CD8+ T-lenfosit
sayllarinda anlamli  dedisiklik olmadigi  gosterilmistir
(45,46). Ayrica, HIV ile yasayan bireylerde probiyotik
kullaniminin - mikrobiyal translokasyon mekanizmasinda
onemli rol oynayan Th17 hiicrelerini artirdigi ortaya
konulmustur (47). Ancak probiyotik kullanimin bu etkilerinin
probiyotik icerigi ve dozu ile iliskili olarak degisebilecegi
bildirilmistir. Probiyotikler ile ilgili yapilan calismalarda
birbirinden farkli sonuclar bildirilmistir. Bazi calismalarda
HIV ile vyasayan bireylerde probiyotik kullaniminin,
gastrointestinal mukozanin butinligind artirdigr, CD14,
LBP, pro-enflamatuvar sitokinleri azaltip, epitelyal hiicreler
arasindaki siki baglantiyr giclendirdigi gosterilirken, diger
bazi probiyotik calismalarinda probiyotiklerin  HIV/AIDS
olgularinda etkili olmadigi ortaya konulmustur (48,49).
Bahsedilen calismalarda probiyotiklerin kronik enflamasyon
tzerinde 1hmh etkisi oldugu gdsterilmis olsa da, bu etki net
olarak agiklanamamistir (50). Bu nedenle probiyotiklerin/
prebiyotiklerin HIV-1 enfeksiyonunda sahip olabilecegi
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potansiyel terapotik kullanimi tanimlamak i¢in bu alanda ek
cahismalar yapilmasi gerekmektedir (44).

Tedavi alaninda saglanan hizh gelismeler sonrasinda
HIV enfeksiyonu kronik ve yonetilebilir bir hastalik haline
gelmistir. Ancak etkin ART ile HIV RNA diizeyi saptanamaz
diizeylere indirilse de, HIV hastaliginin ilerlemesi ile
kronik enflamasyonun 6nlenemedigi bilinmektedir. HIV
enfeksiyonunda goriilen kronik enflamasyon; kanda tespit
edilemeyen diizeylere inmesine ragmen lenf nodlarinda
ve lenfatik dokularda virlisiin bulunmaya devam etmesi,
viristin kendisinin T-hlcre aktivasyonuna sebep olmasi,
CMV  ko-enfeksiyonu ve intestinal floranin degismesi
sonucu baskin hale gelen patojen bakterilerin barsak
mukozasinda enflamasyonu uyararak mukozal gecirgenligi
artirmasi gibi bir takim faktorlerle aciklanmaya calisiimistir
(8,9). HIV aracili intestinal mukoza hasari sonucu LPS gibi
intestinal mikrobiyal Griinlere siirekli maruziyet (mikrobiyal
translokasyon) persistan enflamasyon patogenezinde 6nemli
bir rol oynamaktadir (9,10). Mikrobiyal translokasyon viral
baskilanmadan bagimsiz olarak hastaligin progresyonu
ile iligkilidir. Persistan enflamasyonu indiiklemesi ile HIV
enfeksiyonunda morbidite ve mortalitenin dnemli bir nedeni
olarak kabul edilmektedir (13). Serum LPS seviyeleri, kan
mikrobiyotasi ve pro-enflamatuvar sitokin seviyelerinin
Olcuimiu ile disbiyozis ile mikrobiyal translokasyon ve kronik
enflamasyon arasindaki pozitif korelasyon arastiriimaya
devam edilmektedir (27). Intestinal mikrobiyotanin cok
sayida hastalikla iliskisinin  gosterilmesi, mikrobiyota
manipulasyonunun HIV enfeksiyonun tedavisinde de
kullanilabilecegini duistindiirmistiir. Probiyotik, prebiyotik ve
sinbiyotik kullanimi bu amagla kullanilabilecek yontemlerdir.

Sonug¢ olarak, HIV enfeksiyonunda durdurulamayan kronik
enflamasyon ve mikrobiyota iliskisinin daha net bir sekilde ortaya
koyulmasi ve beraberinde mikrobiyotay!r degistirme amach
yapilacak terapotik miidahale calismalari, HIV enfeksiyonu
tedavisinde cigir acabilir.
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Antenatal Hidronefroza Yaklasim
Approach to Antenatal Hydronephrosis
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Antenatal hidronefroz, cesitli nedenlerden dolayi fetal dobnemde baslayan pelvikaliksiyel sistemin dilatasyonu olan {iriner sistem anomalisidir. Gebelik
doneminde ultrasonografi takibinin artmasi ile dogum oncesi tani sikligr artmistir. Bu anomali genelde gecici dilatasyon seklindedir, fakat bobrek
yetmezligine kadar gidebilecek bir patoloji olmasindan dolayi gebelik donemi ve sonrasinda takibi 6nemlidir. Antenatal hidronefroza neden olan
patolojiye dogru tani konulmasi takip, tedavi ve prognoz acisindan énemlidir. Amac bobrek fonksiyonlari ve rezervini korumak, olasi komplikasyonlarin
oniine gecmektir. Bu derleme antenatal hidronefroz tanisi koyulan hastalara yaklasimi degerlendirmek amaciyla yazilmistir.

Anahtar Kelimeler: Antenatal Hidronefroz, Ultrasonografi, Yenidogan

Abstract

Antenatal hydronephrosis, which is an urinary tract anomalies, is the dilatation of the fetal period beginning pelvicalyceal system for various reasons.
Frequency of prenatal diagnosis has been increased with using ultrasonography follow-up during pregnancy. It is usually in the form of temporary
dilation, but it is important to follow it during and after pregnancy because it is a pathology that can lead to kidney failure. The correct diagnosis
of causing pathology for antenatal hydronephrosis is essential for treatment and prognosis. The aim is to preserve kidney reserve and function and
to prevent possible complications. This review was written to evaluate the approach to patients diagnosed with antenatal hydronephrosis.

Key Words: Antenatal Hydronephrosis, Ultrasonography, Newborn

sistemin ve Ureterin goriinlr halde olmamasi gerekir. Toplayici
sistem goriintlilenebiliyorsa o da hidronefroz varligina bir

Hidronefroz, pelvikaliksiyel sistemin dilatasyonu ile giden,
prenatal ultrasonografide (USG) en cok tani koyulan ve tiim
gebeliklerin yaklasik %1-5'inde karsimiza ¢ikar (1). Antenatal
donemdeki hidronefroz tanisi 3. trimesterda 5-MHz transuder
kullanilarak yapilan USG ile koyulur (2). Tani koymada USG
disinda manyetik rezonans (MR) inceleme de yardimei olur (3).
Giinlimiizde dogum &ncesi USG ile takibin artmasinin sonucu
olarak ender olarak yenidogan ve genc cocuklarda, karinda kitle
veya uriner sistem enfeksiyonu, hematiiri gibi tikanikliga bagh
komplikasyonlar ile karsimiza cikabilir (4).

Antenatal USG de oligohidroamniyoz ciddi Uriner sistem
anomalilerinin isaretidir. Normalde antenatal USG fetal toplayici

isarettir (5).

Etiyolojisi; genellikle gecici hidronefroz (%48-88), Uriner
yoldaki bir obstriiksiyon (%10-30), vezikotiretral reflii (VUR)
(%010-20), multikistik bobrek hastahklari (%4-6), posterior
uretral valve (%1-2) baghdir (1,2). Antenatal hidronefroz
goriilme sikhgi erkeklerde iki kat artmistir. Bilateral hidronefroz
goriilme sikhgr %17-54'tlir (2). Etkilenen bebeklerde %o8'e
varan oranda aile dykiisii mevcuttur (6). Onemli olan takip veya
ameliyat olmasi gerekenlerin ayriminin yapilmasidir (7).

Antenatal donemde yapilan USG gériilen oligohidroamniyoz,
kaliksiyel dilatasyon, dilate ve ince duvarli mesane, Uretral
dilatasyon, kapi deligi bulgusu ve korteksin incelmesi, renal
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kistler, renal ekojenite artisi gibi renal parankim kaybini gosteren
durumlar hidronefroza isaret eder. Bunun yani sira nazal
kemik yoklugu, humerus, femur kisaligi, koroid pleksus kisti,
ventrikiilomegali gibi sistemik bulgular es zamanli gorilebilir

(2).

Obstriiktif Gropatiden siliphelenilen fetuslarin  bdbrek
fonksiyonlari da intrauterin donemde dederlendirilmelidir.
Ozellikle iki tarafli ureteropelvik (UP) bileske darliklari veya
posterior Uretral valv gibi bobrek fonksiyonlarinin bozulmasina
yol acabilme potansiyeline sahip durumlarda fetal bobrek
fonksiyonlarinin degerlendirilmesi sarttir. Antenatal USG'de
mesane hacminin ve amniyon sivi miktarinin 6lciilmesi fetal
bobrek fonksiyonlari hakkinda dolayh bilgi de verebilir. Tek
tarafli UP bileske darliklarinda mesane hacmi ve amniyon sivi
miktari normaldir. Ureterde USG ile gériintiilenemez (5).

Antenatal hidronefrozu olan nedeni ile takip edilen bebekler
postnatal degerlendirilmelidir. Bunlar belirli araliklarla yapilan
renal USG, iseme sistoliretrografi, bobrek sintigrafi ve MR
tirogram olabilir (3).

Antenatal Hidronefrozda Kétii Prognostik Faktorler
1. Uzayan oligohidroamniyoz
2. Renal kortikal kistlerin varhgi

3. Idrardaki sodyum miktarinin 100mEq/It; klorun 90mEq/It
ve idrar ozmolaritesinin 210 mOsm/Lt'nin Gstiinde olmasi

4. Akciger alaninin, toraks ve abdomen cevrensin kiiclik
olmasidir.

Diger olumsuz parametreler arasinda fetusun idrar ve
serumunda B2-mikroglobulin yiiksekligi, yine fetal idrarda
alanin, valin ve treonin yiiksekligi sayilabilir (5).

Hidronefroz stiphesi ve/veya prenatal tanisi olan olgularda
postnatal donemde Uriner sistemi degerlendirmede mevcut en
iyi yontemdir. Bu nedenle, hidronefroz tani ve takibinde en sik
faydalanilan tetkiktir. Radyasyon yaymayan, ucuz, hemen her
yerde bulunan, invaziv olmayan bir yontemdir.

Uriner USG: bobrek boyutlarini, parankim kahnhgini ve
ekojenitesini, hidronefrozun varhgini ve derecesini, renal pelvis
capini, kaliks dilatasyonunu, tikanikhgin seviyesini, bobregin
anatomisi ve ek anomali varhgini gostermede ¢ok faydahdir (8).

inceleme dogumdan sonra ilk birkag giin icinde yapildigs
takdirde, yenidoganlar bu giinlerde fizyolojik olarak oligirik
olduklarindan dilate veya tikali toplayici sistemler ilk 24-48
saat icinde yaniltici bicimde normal bulunabilir. ideal olarak
tek tarafli hidronefroz 72 saatten sonraya birakilmalidir (5).
Posterior uretral valv stiphesi disinda ilk USG 7-10. glinlerde
yapilir (9).

18

Dogum sonrasi yapilan ilk USG'de hastalarin yaklasik
%30'unda dogum o6ncesi hidronefrozun gerilemis oldugu
saptanir. Ancak bu hastalarin da bir kisminda daha sonra belirgin
hidronefroz ortaya cikabileceginden, 4-6 hafta sonra USG ile
ikinci bir kontrol dnerilir (9).

Antenatal hidronefroz icin bircok siniflama sistemi mevcuttur.
Fetal bobrek anteriorposterior (AP) capina gére hafif, orta ve
ileri derecede simiflama mevcuttur (Tablo 1). Bu parametre
ayni zamanda postnatal girisim beklentisini belirlemede en cok
calisilmis degerdir (1). Fakat hala kesin bir deger bulunamamistir.
Corteville ve ark!nin (10) bir calismasinda antenatal 33. haftasinda
AP capi 4 mm lzerinde veya 40. haftasinda 7 mm Uzerinde olan
hastalarin postnatal tedavisi %100 cerrahi oldugunu savunmustur.
Fakat bu degerler ile dogup cerrahiye ihtiyac duyulmadan takip
edilen hastalar da gortlmstir (11). Yani bu degerler esik olarak
alinmis olsa da postnatal girisim beklentisi kesin olarak ortaya
koyulamamistir (7).

Bir diger siniflama sekli ise Fetal Uroloji Toplulugu'nun
belirledigi siniflamadir (Tablo 2) (6). Bu evrelemeye gére yapilan
derecelendirmede hidronefrozun derecesi ne kadar ylksekse
mevcut trolojik anomali o kadar ciddi bulunmaktadir (5).

Antenatal hidronefrozda bir diger siniflandirma ise Onen
hidronefroz siniflamasidir (Tablo 3) (8). Bu siniflama USG'deki
bobrek bulgularindan olusan 2 kategoriicermektedir. Birincisi,
bobrek pelvikaliksiyel sistemdeki genislemenin derecesi,
ikincisi ise digerler siniflamalardan farki parankim kalinhginin
onemidir. Onen evrelemesinde diger siniflandirmalardan
farkli olarak cerrahi gerekliligi olan hastalari tespit etmek icin
renal parankim kalinhgi ve hasari 2 ayri evrede gosterilmistir

(8).
Tablo 1: Renal pelvis AP capi

Derece 2. Trimester 3. Trimester
Hafif 4-6 7-9

Orta 7-9 10-15

Ciddi >10 >15

AP: Anteriorposterior

Tablo 2: Fetal Uroloji Toplulugu hidronefroz siniflamasi

Evre Santral renal kompleks Renal parankim kalinhg:

0 intakt Normal
1 Pelviste cok hafif genisleme Normal
9 Pelviste ve kalikslerde belirgin Normal

genisleme

Pelviste ve kalikslerde ileri
3 - . Normal
diizeyde genisleme
Pelvik ve kalikslerde asiri

4 :
genisleme

Azalmis

Evre 1 ve 2 genellikle zamanla rezollsyona ugradigindan, periyodik ultrasonografi
kontrolleri ile takip edilebilir. Evre 3 ve 4 ise sintigrafik kontrollerle takip edilmelidir
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Antenatal hidronefrozun derecesi arttikca VUR ve
Ureterovezikal bileske darligi disinda tiim patolojilerin gelisme
riski artmaktadir (Tablo 4) (3). Bu bilgi 1siginda ciddi derecede
siniflanan hidronefrozlar, ek patolojiler acisindan postnatal
donemde yakin takip edilmelidir.

Bdbrek Sintigrafisi

Bobrek sintigrafisi, hem bobrek islevierini degerlendirmede
hem de toplayici sistemlerden idrar akimini degerlendirmede
yararlanilan minimal invaziv bir ydntemdir (12). Erken
yapildiginda yanilma orani arttigi icin genellikle bebek 4-6
haftalik iken yapilmasi daha uygundur. (8).

Te 99 m dimerkaptosiiksinik asit blyilik oranda bobrek
dokusu tarafindan tutuldugu, bu madde ile yapilan
statik bobrek sintigrafisi glinlimiizde bobrek parankimini
degerlendirmede kullanilan en degerli sintigrafi teknigidir (9).
Mesaneye katater takilmasi ve intravenoz radyontiklid madde
enjeksiyonu takiben bebegin 60 dakika kadar stabilizasyonunu
gerektirdiginden rolatif olarak kullanilan non-invaziv bir
testtir. Bu test bize bobrek fonksiyonu ve kantitatif bulgu
vermektedir. Bu nedenle renal uptake degeri daha fazla olan
ve tubiiler sekresyonla atilimi olan merkaptoasetiltrigliserin
kullammi énerilir  (6). Ozellikle USG'de fetal (iroloji
siniflamasinda evre 3 ve 4 hidronefrozlu bebeklerde mutlaka
yapiimahdir (5). Yenidoganin bobrekleri immatiir oldugundan
veya normal matiir bobreklerde bile olabilecedi gibi ditiretige
yeterli yanit alinamayan durumlarda radyoaktif maddenin
yarilanma 0mri uzun bulunabilir. VUR bulunan hastalarda
mesaneden Uretere kacis bulunacagindan yine yarilanma
omriiniin uzun oldugu yorumu yapilmasina neden olabilir
(5). Kass ve ark. (13) obstriiksiyonu tanimlamada, radyoaktif
izotoplarin bobrekteki yarilanma 6mrini gosteren t1/2
degerini kullanmislardir. Buna gére t1/2 10 dakikadan kisa
ise obstriiksiyon yok, 20 dakikadan uzun ise obstriiksiyon
olduguna isaret eder. On - yirmi dakika arasinda olmasi ise
stipheli oldugunu g6stermektedir (13).

Tablo 3: Onen hidronefroz siniflamasi
Evre 1 Sadece renal pelviste genisleme

Evre 2 Renal pelvis ve kalikslerde genisleme
Evre 3 Pelvikaliksiyel genisleme ve hafif orta parankim incelmesi
Evre 4 Asiri parankim incelmesi ve kist halini almis bobrek

Tablo 4: Antenatal hidronefroz derecesine gdre postnatal
patoloji goriilme yiizdesi

Derece Yiizde
Hafif %12
Orta %45
Ciddi 0088

Bilateral renal patoloji bulunmasi, anatomik bilgi vermemesi
bobrek sintigrafisinin dezavantajidir (6).

iseme Sistoiiretrografi

Mesane cikis obstriiksiyon  bulgusu veya bilateral
hidronefrozu olan olgularda erken neonatal dénemde (ilk hafta)
cekilmelidir (8).

i§eme sistotiretrografisi (VCUG); invaziv bir tetkik olup
radyasyon verilerek cekilmektedir. Hastalarda VUR, posterior
tretral valv, Ureterosel, Hutch divertikili ve mesane divertikiilii
gibi patolojileri ortaya koyar (14). Unilateral hidronefrozlu
olgularin 1/3'nde VUR mevcuttur. Hatta postnatal USG'si
normal olan normal olan bebeklerin Vi'linde VUR oldugu
gorilmistir. Bu nedenle bazi otérler VCUG'nin tiim yenidogan
hidronefrozlu hastalarda degil bazi durumlarda yapilmasini
onermektedir (Tablo 5) (6).

Prenatal hidronefrozlu yenidoganlarda klinik olarak;
profilaksiye ragmen {riner enfeksiyon gelismesi, iseme
zorlugu olmasi, mesane distansiyonu (globu) olmasi, profilaksi
gerekliliginin  belirlenmesi durumunda VCUG endikasyonu
vardir (8).

Unilateral hidronefrozu olup tekrarlayan idrar vyolu
enfeksiyonu olmayan olgularda, USG'de eger ireter dilatasyonu
yok ise VCUG cekilmeyebilir (15).

Sinha ve ark:na (2) gére VCUG de;

- AP capl 10 mm {izerinde, Fetal Uroloji Siniflamasi'na
gore evre 3 veya 4 olan unilateral veya bilateral hidronefrozlu
cocuklarda,

- Alt Uriner yolda obstriiksiyondan stipheleniyorsa 24-72
saat icerisinde,

- Antenatal hidronefroz tanisi almis ve idrar vyolu
enfeksiyonu geciren hastalarda ¢ekilmesini tavsiye etmektedir

(2).

Son yillarda hidronefrozlarin degerlendirilmesinde alternatif
test olarak MR {rografi kullanilmaktadir. Radyasyon riski
olmayan bu tetkik; 6zellikle siddetli hidronefrozu ve kdtl bébrek

Tablo 5: iseme sistoiiretrogrami yapilmasi icin KESIN
endikasyonlar

Siddetli bilateral hidronefroz
Stipheli infravezikal obstriiksiyon
Dilate treter

Duplike bobrek

Anormal ekojenite

Piyeloplasti dncesi
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fonksiyonlari olan yenidoganlarda yararlidir. T2 kesitlerinde
hidronefroz net olarak izlenebilir, hatta obstriiksiyonun yeri
lokalize edilebilir. Bobrek fonksiyonlarinin durumu ve renal
parankimin degerlendirilmesi T1 kesitleriyle yapilmaktadir (6).
Bu tetkikin pahali olmasi, uzun siirmesi ve anestezi gerektirmesi
dezavantaj olarak goriilmektedir.

Antenatal Hidronefrozda Yaklasim

Antenatal
donemde;

hidronefroz tanisi alan hastalarda prenatal

- Hidronefroz tek tarafli ise 3. trimesterda USG yapilmalidir.

- Bilateral hidronefrozlu hastalarda 4-5 haftada bir seri USG
kontroll yapilmahdir.

Postnatal dénemde ise ilk hafta USG kontrolii yapiimaldir.
USG sonucu;

- Hidronefroz tanisi yok ise (Fetal Uroloji Toplulugu'na
gore evre 0, AP capt 7 mm kiiciik durumlar) ayaktan takip
edilmelidir.

- Ureter dilatasyonu  olmayan  hafif  hidronefroz

goriildigiinde (Fetal Uroloji Toplulugu'na gére evre 1-2, AP capi

iIk hafta igerisinde postnatal USG

7-10 mm arasindaki durumlarda) 3-6 ayda bir USG tekrari ile
takip edilmelidir.

- Ureter dilatasyonu olan hafif hidronefroz veya orta veya
ciddi hidronefroz gbriildiigiinde (Fetal Uroloji Toplulugu'na
gore evre 3-4, AP capi 10 mm {izerindeki durumlarda) VCUG
yapilmalidir (2).

VCUG yapilan hastalarda takip ise;

- Reflii  gorilmedigi bobrek  sintigrafi
yapilmahdir. Hastaya yapilan bobrek sintigrafide obstriksiyon

durumlarda

yok ise 3-6 ayda bir USG ile takip edilmelidir. Obstriiksiyon var
oldugu durumlarda cerrahi islem yapilmalidir.

- Refli goriilen durumlarda ise antibiyotik profilaksisi
baslanmalidir.

- Alt Uriner sistem obstriiksiyonu sonucunda ise yapilmasi
gerek durum yine cerrahidir (2).

Antenatal hidronefrozlu hastalarda reflii tanisi ekarte edilene
kadar oral amoksisilin (10 mg/kg/g) ile antibiyotik profilaksisine
baslanmalidir (Sekil 1) (2,6).

Hafif Hidronefroz

Hidronefroz yok
SFU grade0
AP <7mm

(iireter dilatasyonu yok)
SFUgrade1-2
AP 7-10mm

. L 3-6 ayda hir USG
Ayaktan takip takip

Ureter dilatasyonu olan hafif

hidronefroz, orta-ciddi hidronefroz

SFUgrade3-4

AP >10mm

I

Diiiretik Renografi J

Obstruksiyon

I ayda hir USG

Obstruksiyon
ol gOriildiiyse
Cerrahi

Sekil 1: Postnatal hidronefroza yaklasim algoritmasi

1
| 1 1
VUR Olmadigi VUR Alt Oriner Sistem
durumlarda Obstruksiyonu

|_ Antibiyotik I_ :

USG: Ultrasonografi, AP: Anteriorposterior, VCUG: iseme sistoiiretrografisi, VUR: Vezikoiiretral reflti, SFU: Fetal Uroloji Dernegi
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Fetal lriner sistem dilatasyonu olan antenatal hidronefroz
gecici dilatasyondan bobrek yetmezligine kadar gidebilen genis
bir klinik yelpazesine sahiptir. Etiyolojisinde cesitli nedenler olan
antenatal hidronefrozda genel amag¢ bobrek fonksiyonlarinin
korunmasi ve olasi komplikasyonlarinin 6nlenmesidir. Hastalara
cerrahi bir islem gerekliligi belirli bir protokol ile takip edilmesi
durumunda elde edilebilir. Antenatal hidronefroz tanili
hastalarin takip ve tedavisinin belirli bir protokol ile yapilmasi
cocugun gelecek donemde kalici renal hasarini dnleyebilir.
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Tamamlayici Goriintiileme Yontemi: Raster-stereografinin
Kullanilabilirligi ve Radyografi ile Validasyonu

Complementary Imaging Method: Applicability of Raster-stereography and Validation by
Radiography

© Altug Yiicekul

Acibadem Mehmet Ali Aydinlar Universitesi Tip Fakiiltesi, Ortopedi ve Travmatoloji Anabilim Dali, istanbul, Tiirkiye

Amag: Raster-stereografi (RST) tekrarlayan radyasyon dozlarindan kaginmak icin radyografik goriintiilemeye alternatif olarak tasarlanmistir. Bu
calismanin amaci addlesan idiyopatik skolyoz hastalarinda, retrospektif olarak ¢ekilmis olan RST'yi radyografi ile karsilastiriimak ve sagital, koronal
ve horizontal diizlem parametrelerinde gegerlilik onayini (validasyon) belirlemektir.

Gerec ve Yontem: Daha dnce cift diizlemli radyografi (EOS) ile es zamanl RST cekimleri yapilmis hastalar retrospektif olarak tarandiktan sonra 31
hasta ¢alismaya alindi. EOS ve RST'de uzunluk (g6vde uzunlugu), pelvik parametreler (pelvik obliklik, pelvik egiklik, sakral egim, pelvik inklinasyon),
sagital diizlem (torakal kifoz, lomber lordoz, T1 egim, sagital imbalans), koronal diizlem (ana Cobb acisi, orta hat apikal deviasyon, T1 egiklik) ve
horizontal diizlem (rotasyon miktari) parametreleri 6lctildii ve dederler karsilastirilarak birbirleri ile iliskileri incelendi.

Bulgular: Govde uzunluk 6l¢timiinde, RST ve EOS arasinda yiiksek iliski bulundu (r=0,940; p<0,001). Koronal Cobb agisi, apeks-orta hat mesafesi,
pelvik obliklik ve koronal dizilim 6l¢timlerinde (sirasiyla r=0,628, r=0,832, r=0,815, r=0,577; p<0,001) orta-yiiksek iliski oldugu saptandi. Torasik kifoz
ve sagital dizilimde orta dereceli iliski saptanirken (r=0,562, r=0,452; p=0,001), lomber lordozda iliski olmadigi g6rildii (r=-0,276; p>0,05). Vertebra
rotasyon dl¢timiinde RST ve EQS arasinda zayif baginti belirlendi (r=0,377; p=0,004).

Sonugc: RST ve EOS arasinda koronal degerlerde orta-yiksek iliski, sagital ve horizontal diizlem 6lclimlerinde orta-zayif iliski saptanmistir. Skolyoz
olan hastalarda, RST'nin deformiteyi anlamada ve analizinde basarili sonuclar verdigi saptanmistir. Sagital ve horizontal diizlem deformitelerinin
analizinde ise daha fazla calismaya ihtiyac bulunmaktadir. Rehabilitasyon ve korse ile takip edilen skolyoz hastalarinda, ézellikle blylime ¢aginda
tekrarlayan radyasyon kullanimindan kacinmak icin, RST'nin tamamlayici sekilde kullanimi mimkiindiir, ancak takip protokolleri konusunda ileri
calismalar gerekmektedir.

Anahtar Kelimeler: EOS Radyografi, Rasterstereografi, Yiizey Topografisi, Ad6lesan idiyopatik Skolyoz, Radyasyon Bagimsiz Goriintiileme Yéntemleri

Abstract

Objectives: Raster-stereography (RST) has been developed as an alternative to plain radiography to avoid repeated radiation doses. The aim was to
compare retrospectively evaluated RST with radiography in adolescent idiopathic scoliosis and to determine its validation in sagittal, coronal and
axial plane parameters.

Materials and Methods: After retrospective evaluation of the patients with biplanar radiography (EOS) and RST scans, 31 patients were included.
Height (trunk height), pelvic parameters (pelvic obliquity, pelvic tilt, sacral slope, pelvic inclination), sagittal plane (thoracic kyphosis, lumbar
lordosis, T1 slope, sagittal imbalance), coronal plane (main Cobb angle, apical deviation, T1 tilt) and axial plane (rotation) parameters were measured
in EOS and RST, and the values were compared for examining their relationships with each other.

Results: In trunk length measurements, a high correlation was observed between RST and EOS (r=0.940; p<0.001). In coronal Cobb angle, apex-
midline distance, pelvic obliquity and coronal malalignment (r=0.628, r=0.832, r=0.815, r=0.577; p<0.001, respectively), a moderate-high correlation
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Abstract

was found. There was a moderate correlation in thoracic kyphosis and sagittal malalignment (r=0.562, r=0.452; p=0.001) while there was no
correlation in lumbar lordosis (r=-0.276; p>0.05). A weak correlation was found in vertebral rotation measurements (r=0.377; p=0.004).

Conclusion: RST was successful in understanding the deformity and in coronal plane analysis. Further studies will determine its utility in the analysis
of sagittal and axial planes. It is possible to use RST as a complement to radiography for patients undergoing scoliosis rehabilitation, especially in
the growing age, to avoid repeated radiation exposure. Further studies are warranted to determine follow-up protocols.

Key Words: EOS Radiography, Rasterstereography, Surface Topography, Adolescent Idiopathic Scoliosis, Radiation-free Imaging Methods

Adélesan idiopatik skolyoz (AIS) sagital, koronal ve
horizontal dlzlemde dizilim ve sekil degisiklikleri ile
karakterize, omurganin 3 boyutlu deformitesidir (1). Tani ve
takibinde dogrudan omurganin morfolojisinin gortintilemesini
saglayan ayakta postero-anterior omurga radyografileri, Cobb
acisi 6l¢limiine de izin vermesi nedeniyle altin standart olarak
kabul edilmektedir (2). Radyografik degerlendirme, omurganin
yalnizca 2 boyutlu goriintlilemesini saglamasinin yani sira,
ozellikle biiylime ¢agindaki cocuklarin takip ve tedavilerinde,
yiiksek doz radyasyon ve kanser iliskisi nedeniyle ciddi
dezavantajlara sahiptir (3,4). Geleneksel réntgen cihazlarinda
tekrarlayan yiliksek doz iyonize radyasyon ve artmis onkojenik
riskten kagcinmak icin, disik doz radyografik gorintiileme
sistemleri (6rnegin; EOS® diisiik doz ¢ift dlizlemli radyografiler;
EOS imaging, Paris, Fransa) ve radyasyon icermeyen yontemler
gelistirilmistir.

Yiizey topografisi, skolyoz tani ve takibinde, radyasyon
icermeyen yontemler arasinda hasta takibi icin tamamlayici
bir ara¢ olarak yer almaktadir (5). Yiizey topografisine
dayanan ve radyografiye alternatif, Moiré topografisi, lazer
tarayici, elektromanyetik topografi, ultrason goriintiileme ve
raster-stereografi (RST) gibi cok farkli sistemler gelistirilmistir
(6-13). Drerup ve Hierholzer (14) tarafindan radyografiye
alternatif olarak gelistirilen RST'de (15), 3 boyutlu omurga
deformitesinin dlctimi, nirengi prensiplerine dayanarak sirtin
yiizeyi topografisinin analizi ile gerceklesmektedir.

RST temelli sirt olclim yontemlerinin, radyografi ile
karsilastinldigindaki diistik korelasyon, omurganin 3 boyutlu
yapisinin anlasilmasinda radyografinin hala altin standart
oldugunu gostermektedir (5). Ancak omurga deformitesinin
dolayli  6l¢limiiniin  yapilabilmesi, ekonomik ve hizli bir
yontem olmasi nedeniyle RST, erken tarama amaciyla ve
omurga deformitesinin varliginin anlasilmasinda kullaniimaya
baslanmistir. Gliniimiizde en yaygin kullanilan RST Uriinlerinden
biri Formetrik-4D sistemidir (Formetric -4D Diers, International
GmbH, Schlangenband, Aimanya). Diers Formetrik-4D sisteminin,
AIS'li hastalarin spinal deformitelerinin degerlendirilmesinde
kullaniimis, cogu calisma ile tekrar test glivenirliligi gosterilmis

ancak, altin standart olan radyolojik dlctimler ile validasyonunu
degerlendiren kisith sayida ¢alismasi bulunmaktadir (16-22).
Karsilastirma calismalarinda diger bir kisitlilik ise sadece birkag¢
radyografik parametreyi farkli metodolojiler ile degerlendirmis
olmalaridir.

RST 6l¢liminii yapan medikal cihazlarin, omurga deformitesi
takibi yapan merkezlerde yayginlasmasi ve artan bilimsel
yayinlar sayesinde, son yillarda radyasyon icermeyen alternatif
goriintileme ve takip yontemi olarak kullanimi giderek
artmaktadir (23). Bu calisma ile amaclanan AlS hasta grubunda,
tim viicut EOS cift-diizlemli goriintiilemelerde elde edilen
detayli sagital, koronal ve horizontal &lctlimler ile formetrik-4D
RST analizinde elde edilen dlclimleri, karsilastirarak, iki sistemin
iliskilerini  degerlendirmektir ve yerine kullanilabilirligini
saptamaktir.

Gerec ve Yontem

Etik kurul izninin alinmasini takiben, calismaya katilma
oncesinde onamlari alinmis, skolyoz ile basvuran ve tiim viicut
cift diizlemli radyografik degerlendirme icin EOS cekimine
ilave ayni glin RST gdriintlisii olan hastalar, retrospektif olarak
taranarak calismaya dahil edildi. Ayni glin cekimi olan hastalar
calismaya alinarak, EOS ve RST cekimleri arasinda farkindahk
gelismesi ve uzun zaman farki nedeniyle durus degisikligi olmasi
ihtimalinin dniine gecilmesi hedeflendi.

Calismaya; 10 yasindan biiyiik, daha 6nce gecirilmis cerrahi
hikayesi olmayan, bilinen norolojik problemi olmayan hastalar
dahil edilirken sirtinda dévme, yara izi olan hastalar ve viicut
kitle indeksi 40 lizerinde olanlar ¢alismadan ¢ikariimislardir.

RST

Katilimcilarin omurgalari Dicam 3v3.11 isletim sistemli
Diers formetrik-4D sistemi (DIERS International GmbH;
Schlangenbad, Almanya) ile goriintiilendi. RST'de hastanin
sirtina beyaz isik ¢izgileri (raster cizgileri) yansitilmakta ve sirtin
3 boyutlu seklinin bu cizgileri biikmesi kullanilarak, olusan
kavisli i1sik desenleri kamera tarafindan algilanmaktadir. Yazilim
vasitasi ile, saptanan dis biikey ve i¢ biikey bolgeler, anatomik
isaretlerin ve sabit noktalarin hemen belirlenmesini saglamakta
ve matematiksel algoritma kullanilarak, omurganin 3-boyutlu
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modeli yeniden vyapilandinimaktadir  (24-26).  Kullandig:
anatomik noktalar; servikal bolgede vertebra prominens (VP),
gluteal cizginin baslangici olarak sakrum noktasi ve pelviste
spina iliaka posterior superior pozisyonunu temsilen sag ve sol
lomber gamzelerdir (DR-DL) (Sekil 1). Govdenin yiizey egimi
kirmizi ve mor alanlar olarak hesaplanarak, dis biikey ve i¢ biikey
bolgeleri gostermekte, ek olarak pelvis ve omurganin 3 boyutlu
rekonstriksiyonunu saglamaktadir (Sekil 2).

4D o6zelligi sayesinde, 3 boyutlu goriintiilemeye ek olarak
analize "zaman" dahil ederek goriinti 6-saniyelik veya
12-saniyelik zaman dilimlerinde alinmakta, bdylece elde edilen
goriintlinlin degisimi azaltilirken, dogrulugu artirimaktadir.

Olciim Prosediirii ve Parametreler

RST olciimlerinde katilimeilarin, rahatlamis, hareketsiz,
iki ayadi uzerinde, kollar serbestte, sirtlari kameraya donik
pozisyonda, topuklari platformdaki isaretli alanda olacak
sekilde, karsiya bakar pozisyonda cekimleri gerceklestirildi.
Guvenirliligin artinimasi icin RST cekimi, EOS ile ayni giin ayni
saat diliminde ve minimum siire araligi olacak sekilde, egitim
almis ayni 2 fizyoterapist tarafindan gerceklestirildi. Olgiim
yapilan hastalarda Uretici firma tarafindan verilen yansitici
isaretciye gerek olmadan, yazilimin tanimladigi anatomik yerler
kullanilarak cekimler gergeklestirildi. Radyografik c¢ekimler
rahatlamis durusta, karstya bakar pozisyonda, eller klavikulada

Sekil 1: Spinal EOS goriintlileme yontemi ile (a) antero-posterior, (b) lateral radyografik gériintiiler ve 6ictimleri ve (c) 4D formetrik DIERS goriintiilerinde
kullanilan anatomik noktalar. a; (1) T1t, (2) CA, (3) AD (+), (4) RaiRot, (5) PO, (6) C7-PL, (7) C7-S, b; (1) T1s, (2) TK, (3) LL, (4) sakral egim, (5) SVA, (6) pelvik
insidans, (7) T1-S, c; (1) vertebra prominens, (2) AD (+), (3) sol gamze, (4) sa§ gamze, (5) C.I. VP-DM, (6) sakrum orta noktasi

PO: Pelvik obliklik, TK: Torasik kifoz, LL: Lomber lordoz, T1s: T1 egim, CA: Cobb agisi, AD (+): Saga apikal deviasyon, T1t: T1 egiklik, VR: Vertebra rotasyon, SVA: Sagital denge,

EOS: Cift dlizlemli radyografi, DIERS: Fonksiyonel omurga ve postiir analizi

1

@

(vP.T2) 8°

A @T

(T11,L3)-25°

a

Sagiual

20°@T2

@

Transversal

b

Sekil 2: Raster-stereografi (formetrik-4D) yapilandirilmis omurga modeli. a) (1) Omurga modelinin posterior gériinimii ve skolyoz acisi 6l¢timi (319),
b) (2) Modelin sagital diizlemdeki anatomik noktalari ve torasik kifoz 6l¢iimii (339)
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olacak sekilde cekildi ve Olciimler kalibre tiim viicut EOS
gorintileri Gzerinden Surgimap v2.3.1.5 (Nemaris Inc., New
York, Amerika Birlesik Devletleri) kullanilarak gerceklestirildi.

Analiz edilen parametreler uzunluk, pelvik parametreler,
sagital duizlem, koronal diizlem ve horizontal dizlem alt
basliklarinda incelendi (Sekil 1, 2).

Radyografik olarak koronal diizlemde, 7. servikal vertebra
orta noktasi ile sakrum superior orta noktasinin mesafesi
(C7-S), sagital dizlemde 1. torakal (T1) ve 1. lomber (L1)
vertebralar ile sakrum gévdesinin orta noktalarinin arasindaki
mesafe (T1-S, L1-S) 6lctildi. Formetrik-4D sisteminde yazilimin
otomatik hesapladigi VP-DM degeri alindi. Radyografik pelvis
parametrelerinde; koronal diizlemde pelvik obliklik acis, sagital
diizlemde pelvik insidans, pelvik egiklik ve sakral egim acisi
olcildi.

RST'de otomatik algoritmanin DL ve DR'nin 3 boyutlu
pozisyonuna gore analiz ettigi, pelvik obliklik, pelvik torsiyon
ve pelvik inklinasyon acisal degerleri kullanildi. Sagital diizlem
olctimlerinde; EOS'de torakal kifoz (TK) agisi, torasik 2. vertebranin
Ust kosesi ile on ikinci torasik vertebranin (T12) alt kdosesi
arasindan; lomber lordoz (LL) acisi, birinci lomber vertebranin
Ust kosesi ile sakrumun Ust kdsesinden teget gecen cizgilerin
arasindaki aci olarak 6lctldi (Sekil 2). RST'de, 6l¢timlerde TK icin
VP-T12, LLi¢in hesaplanmis T12-DM acisal degerler kullaniimistir.
Sagital dizilimin degerlendirmesinde radyografik olarak C7'den
diiz indirilen cizginin sakrum posterioruna mesafesi 6lctildii
[sagital denge (SVA)]. Karsiliginda, RST sisteminde otomatik
olarak belirlenen S.I. VP-DM degeri calismaya alinmistir. Ayrica
sagital dlizlemde radyografik olarak T1 egim o6lciilmiis ve RST'de
otomatik olarak hesaplanan T1 fleksiyon-ekstansiyon acisi ile
karsilastiriimistir. Koronal diizlemde, radyografik olarak skolyotik
egriligi olan hastalarda egriligin son vertebralari belirlenerek
Cobb agisi list son vertebranin kraniyeli ve alt son vertebranin
kaudalinden teget gecen cizgilerin arasindaki aci olarak 6l¢ildii.
RST'de otomatik disa aktarilan “skolyoz acgisi” parametresi
calismaya alinmistir (Sekil 2). RST'nin son vertebralarin secimine
misaade etmemesi nedeniyle calismada radyografik olarak
birden fazla skolyotik egriligi olan hastalarda, EOS'de dlciilen
en yuksek Cobb acisi calismaya dahil edildi. Radyografik olarak
olciilen en yiiksek Cobb acili skolyotik egriligin apeksinin,
C7'den sakrumun ortasina cizilen cizgiye uzakhgi 6lciildi (Apeks
deviasyon). Apeks orta hattin saginda ise +, solunda ise - deger
verildi. RST'de otomatik hesaplanan egriligin apeks deviasyonu
karsilastirma parametresi olarak alindi. Koronal dizilimin
saptanmasinda C7 vertebra govdesinden asagiya indirilen diiz
cizginin, sakrum orta noktasina uzakligi hesaplandi (C7-PL).
Benzer sekilde RST'de vertebra prominansdan indirilen dik
cizginin DM'den uzakhgini otomatik olarak veren C.I. VP-DM
parametresi calismaya dahil edildi. Koronal diizlemde birinci
torakal vertebranin yer diizlemiyle yapmis oldugu aci T1 egiklik

olctildl ve karsihgi RST'de T1 lateral-fleksiyon parametresi olarak
alindi. Horizontal diizlem analizinde vertebra gdvdelerinin
rotasyonunu belirlemede EOS 6l¢ciimlerinde Raimondi methodu
(Marrapese Editore-DemiS. r.1., Roma, italya) kullanildi.
Calismada torakolomber bileskedeki vertebralarin radyografik
olarak &l¢timleri (RaiRot) ile, ayni vertebranin RST'deki Gl¢liimus
olan rotasyonu (DiersRot) karsilastiriimistir.

istatistiksel Analiz

Istatistiksel analizler SPSS 23.0 (Armonk, NY: IBM Corp.)
kullanilarak gerceklestirildi. Normal dagilim testi Kolmogorov-
Smirnov testi ile yapildi. RST ve EOS o6l¢limlerindeki farkhihgin
saptanmasi amaciyla parametrik degerlerde Paired t-test,
parametrik olmayan degerlerde Wilcoxon signed-rank test
kullanildi. Validasyon amaciyla, RST'den ve EOS'den elde edilen
data, Pearson korelasyon katsayisi (r) kullanilarak analiz edildi.
Pearson testi icin anlamlilk; p<0,05 oldugu durumlarda,
korelasyon katsayisi >0,7/<-0,7 oldugunda gucli; r>0,5/<-0,5
oldugunda orta; r>0,3/<-0,3 zayif olarak kabul edildi. P>0,05
veya r<0,3/>-0,3 korelasyon katsayisi oldugunda anlaml fark
yok olarak kabul edildi.

Bulgular

EOS ve RST cekimi olan toplam 145 hastadan, 31 hasta
kriterleri karsilayarak calismaya dahil edildi (26 kadin, 5 erkek).
Katilimeilarin ortalama yasi 17,4 (10-56) ve EOS ile RST ¢ekimleri
arasindaki stirenin 38,4 dakika (11-106) oldugu belirlendi. Ana
egrilik 20 hastada torasik bolgede, kalan 11 hastada ise lomber
bolgedeydi. RST'de elde edilmis olan veriler ile EOS da 6lcllen
radyografik degerler Tablo 1'de verilmistir.

Uzunluk alt bashginda VP-DM'nin C7-S ve T1-S ile iliskisinin
yiiksek oldugu (sirasiyla r=0,940, r=0,922; p<0,001) belirlendi.
Pelvis parametrelerinde, PO'da iki 6l¢lim arasinda yiiksek iliski
oldugu (r=0,815; p<0,001), pelvik insidans ile pelvik torsiyon
arasinda orta dereceli iliski oldugu saptandi (r=0,469; p=0,008).
Sagital parametrelerde, EOS'de dlciilen TK ile RST'de dlciilen VP-
T12 arasinda, orta dereceli iliski oldugu (r=0,562; p=0,001), LL ile
T12-DM arasinda iliski olmadigi saptandi (r=-0,276; p=0,133).
Sagital diizlemde EOS'de 6l¢lilen SVA ile RST'de 6lciilen S.I. VP-
DM arasinda ve T1 egim ile T1 fleksiyon-ekstansiyon degerleri
arasinda orta dereceli iliskiler oldugu belirlendi (r=0,452;
p=0,011 ve r=0,509; p=0,003). Koronal diizlem analizinde
radyografik Olclilen ana Cobb agisi ile RST'de 6lciilen skolyoz
acisi arasinda orta-yuksek iliski saptandi (r=0,628; p=0,001). Ana
egriliklerin sag (+) ve sol (-) apeks deviasyonlarinin EQOS ve RST
Olciimlerindeki iliskilerinde yiiksek korelasyon oldugu gorildi
(sirasiyla r=0,832, r=0,685; p<0,001). Koronal dizilim, C7PL
ile C.I. VP-DM arasinda (r=0,577; p=0,001) ve T1 egiklik ile T1
lateral-fleksiyon arasinda (r=0,659; p<0,001) orta-yUksek iliski
oldugu goriildu. Rotasyonda, EOS ile RST degerleri arasinda zayif
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iliski bulundugu belirlendi (r=0,377; p=0,004). RST ve radyografi
olctimleri, korelasyon katsayilari, giiven araliklari ve Paired
t-test sonuclar Tablo 2'de gosterilmektedir. Calismada EOS ile
RST arasinda iliski saptanan parametreler arasinda gézlemlenen
fark ile, iki cekim arasindaki gecen siire arasinda iliski olmadigi
saptand.

4D RST, konvansiyonel radyografinin yerine alternatif
goriintileme yodntemi olarak tanitilmis ve omurga
hastalarinin tani ve takibinde, girisimsel olmayan, uygun
maliyetli ve ayni zamanda glvenilir bir goruntiileme
yontemi olmasi amaclanmistir. Bu nedenlerle 4D RST'nin,
kullanim sikhgi, farkli omurga deformitelerinde giderek
artmaktadir. Glivenirliligini ve tekrarlanabilirligini gosteren
cesitli calismalar olmakla beraber (27-29), altin standart
gorintiileme yontemi olan radyografi ile validasyonunu
gosteren, incelenmis az sayida parametre ile kisith sayida
calisma bulunmaktadir (24,29-32).

Tablo 1: Ayni zaman diliminde ¢ekilmis olan raster-stereografik
ve radyografik olciimlerin sonuglari

EOS Ort. + SS*  DIERS Ort. + SS*

Uzunluk

C7-S (mm) 391,8+34,5 VP-DM (mm) 407,3+39,9

T1-S (mm) 404,1+39,2

Pelvik Parametreler

Pelvik obliklik (©)  2,4+1,5 Pelvik obliklik (9) 34419

Pelvik insidans (©) 39,8+18,9  Pelvik inklinasyon (°)  22,5+6,3

Pelvik egiklik (°)  5,4+9 Pelvik torsiyon (°) 2,141,2

Sakral egim (°) 34,4+14,6

Sagital Parametreler

TK (9) 29+18,5 VP-T12 (°) 353+11,2

LL () 4694214 T12-DM (9) 29,5+8,4

SVA (mm) -9,8421,2  S.I.VP-DM (mm) 22,1+19,4

T1 egim (0) 11,9+12,3  T1 fleksiyon- 16,6+8,7

ekstansiyon (°)

Koronal Parametreler

Ana egrilik (°) 16,5 Skolyoz agisi (0) 24,6
(-46,74) (-29,60)

Apeks deviasyon  26,4+18,3  Apeks deviasyon (+) 21,2+15,7

(+) (mm) (mm)

Apeks deviasyon  21,1+13,3  Apeks deviasyon (-) 8,6+8,4

(-) (mm) (mm)

C7-PL (mm) -8+15,8 C.l. VP-DM (mm) -6,5417,7

T1 egiklik (°) -1,545,2 T1 lateral fleksiyon (°)  7,7+6,1

Rotasyon

RaiRot (°) 15,148,4 DiersRot (°) 6,8+6,6

*Ortalama + SS standart sapma
(°): Acilar, Mm: Milimetre, TK: Torakal kifoz, LL: Lomber lordoz, SVA: Sagital denge, VP:
Vertebra prominens
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Calismada AIS hastalarinda, uzunluk, pelvis, sagital ve
koronal parametrelerde, RST'nin dogrulugu ile ilgili olarak, EOS
ile arasinda orta-yliksek diizeyde iliski oldugu gorilmektedir.
Govde uzunlugu ol¢iimiinde RST'nin 15 mm farkla daha fazla
oleme egiliminde oldugu goriilmektedir (Tablo 2). Literatiirde
daha once yapilmis olan guvenirlilik cahismalarinda da RST'nin
ortalama cok yiiksek korelasyon katsayisi (r=0,98; p<0,001)
ile yiiksek guvenirlilige sahip oldugu hem skolyotik hem de
normal popllasyonda gosterilmistir  (16,17,33,34). Benzer
sekilde torasik kifoz dl¢limiindeki yiiksek korelasyonun hem
saghikli hem de skolyotik hasta popilasyonunda goriildigi
belirtiimektedir (r=0,92; p<0,001) (34). Calismada torasik
kifoz 6lctimiinde RST'nin TK'yi ortalama 6 derece daha yiiksek
6lcme egiliminde oldugu, radyografi ile orta dereceli ve diger
calismalara kiyasla daha diisuik iliski gosterdigi gorildi. Ancak
daha ylksek Grneklem sayisina sahip Bassani ve arknin (30)
calismasi, calismamizdakine benzer sekilde, skolyotik hastalarda
torasik kifoz Olclimiinde orta dereceli iliski saptamigken,
skolyotik olmayan hasta popiilasyonda yiksek iliski oldugunu
belirtmektedir (r=0,56-0,7). Krott ve ark. (34) yapmis oldugu
1 calismanin yer aldigi LL degerlendirmesindeki RST'nin
glivenirliligini  gosteren meta-analizinde RST'nin  yiksek
korelasyona sahip oldugu (r=0,95; p<0,001) ve skolyotik hastalar
ile normal popilasyon arasinda benzer sonuglarin oldugu
belirtiimektedir. Radyografi ile karsilastiran baska bir validasyon
calismasinda skolyotik hasta popiilasyonunda, RST'de elde
edilen LL degerlerinin daha distik oldugu ve orta dereceli iliskili
oldugu sdylenmektedir (r=0,51; p<0,001) (30). Calismada LL'nin
tanimlanmasinda altin standart degerlendirme ydntemi olan
radyografi ile RST arasinda korelasyon olmadigi goriilmustiir.
Literatiirde yer alan ¢alismalarin sonuclari ile gézlenen farklihk,
radyografik dlclim noktalarindaki farklihktan kaynaklanabilecegi
gibi, yazihmin pelvis simiilasyonunda sagital diizlem icin yeterli
veri saglamiyor olmasi da olabilir (30,35). Pelvik oblikligin RST
ile 6lcliminde radyografi ile gozlenen yiiksek iliskinin, sagital
diizlemde elde edilmemesi de bu nedenle olabilir. PO ile ilgili
literatiirde yer alan validasyon c¢alismalarinda 6zellikle skolyotik
hastalarda iliski oldugu, dejeneratif disk hastalarinda iliski
olmadigi gosterilmistir (23,35). Literatiirdekine benzer sekilde
sagital diizlemde pelvis radyografi degerleri ile RST'de dlciilmis
olan Kkarsiliklari arasinda anlamli bir korelasyon calismada
saptanmamistir.

Calismada Cobb acisinin tanimlanmasinda RST'nin dogrulugu
ile ilgili olarak, EOS ile RST arasinda, RST'nin 8 derecelik eksik
tahminde bulunma egilimiyle beraber, aralarinda orta- yliksek
diizeyde iliski oldugu goriilmustur (Tablo 2). Literatiirde yer alan,
RST'nin radyografiye kiyasla (ortalama 6-10 derecelik) az 6l¢cme
egilimi, calismada da benzer sekilde goriilmistir (23,29,36).
RST ile elde edilen Cobb acisinin guvenirliligini gosteren 4
calismada benzer sekilde yiiksek iliski oldugu gosterilmistir,
ancak son donem calismalarda Cobb acisinin derecesi
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ylkseldikce RST ile radyografi arasindaki korelasyonun azaldigi
bildirilmistir (29,30,32,36,37). Ana egriligin apeksinin saga ve
sola deviasyonunu belirlerken RST ile EOS arasinda, ozellikle
sag egriliklerde, sola kiyasla yiiksek iliski oldugu gorilmektedir
(r=0,832 vs r=0,685). AlS'de, ana torasik egriliklerde sag apeks
deviasyonu hakimiyeti oldugu ve lomber egriliklerde sol apeks
deviasyon sikliginin fazla oldugu bilinmektedir (38). Sag apeks
deviasyonda, sola kiyasla, daha yuksek iliskinin gorilmus
olmasi, RST'nin agirlikh olarak posterior elemanlarin daha rahat
algilanabildigi torakal bolgeyi daha iyi degerlendirmesinden
kaynaklanabilir.

Vertebra rotasyonunu belirlemede RST'nin EOS'de olciilen
Raimondi degeri ile iliskisinin zayif, ancak istatistiksel olarak
anlamli oldugu saptanmistir. Mangone ve ark. (31) yapmis
oldugu 25 hastalk calismada, 50 dereceden az olan skolyoz
hasta grubunda, benzer sekilde Raimondi methodu ile RST
arasinda zayif-orta dereceli iliski oldugu ve lomber egriliklerde
iliskinin daha az olacak sekilde gozlendigini bildirmislerdir.
Calismada saptanan iliskinin literatiirdeki drneginden daha
diisiik olmasi, calismada daha genis Cobb acisi araligi olmasi
(-46,74), torakal ve lomber egrilik dagiliminin benzer olmamasi
(T:20, L:11) ve RST'nin rotasyonu Olcerken kullandigi spinéz
proses ile transverse dlzlem arasindaki acinin subkutan yag
dokunun kalinhgindan etkileniyor olmasi gibi nedenlere bagl
olabilir.

Calismada degerlendirilen diger parametrelerden; sagital
dizilim, T1 egim, koronal dizilim ve T1 egiklik 6lctimiinde,

RST'nin ol¢limlerinin, EOS ile koronal diizlemde daha yiiksek
olacak sekilde orta sekilde iliskili oldugu saptanmistir
(Tablo 2).

RST ile olclilen degerler ile altin standart radyografik
degerleri arasinda iliskinin agirlikli olarak koronal diizlemde,
sagital duzleme kiyasla daha iyi oldugu, sagital diizleme
bakildiginda ise, iliskinin torakal bdlge parametrelerinde,
lomber ve pelvik bolgeye gore daha iyi oldugu saptanmistir.
RST'nin koronal diizlem analizinde sagital diizleme kiyasla
daha iyi sonuclara sahip olmasinda, idiyopatik skolyoz
deformitesinin, 3 boyutlu olsa da koronal diizlem hakimiyetli
bir deformite olmasi rol oynayabilir. Schroeder ve ark. (39)
RST dlctimlerinin  tekrarlanabilirligi  calismasinda, saghikli
bireylerde, sagital diizlemde mikemmel sonug elde ederken,
aksine koronal diizlemde apeks sapmasi ve skolyoz acisinda,
kotli-orta sonuclar elde etmislerdir. Lomber parametrelerindeki
zayif iliski ise muhtemelen, topografi oOl¢imiint etkileyen
anatomik isaretler olan kotlarin lomber bolgedeki eksikliginden
kaynaklanabilir.

Mevcut  bulgular,  RST'nin  omurga  deformitesini
taniyabilecegini gostermekle beraber, klinik amagcla kullanimi
icin kismi gtivenirlilige sahip oldugunu gostermektedir. Elde
edilen ve literatiirdekine benzer sekilde saptanan Cobb acisini
saptamasindaki orta-yliksek dereceli iliski, diger radyasyon
icermeyen gorlntileme ydntemlerine benzer veya daha
iyidir. Korelasyon kat sayisi RST ve Moiré topografisi icin 0,6-
0,8 arasi degisirken, ultrason goriintilemeleri i¢cin 0,8-0,9 ve

Tablo 2: Raster-stereografide ve radyografide o6lciilmiis olan uzunluk, pelvik obliklik, torasik kifoz, lomber lordoz, sagital denge, T1
egim, Cobb acisi, saga apikal deviasyon, sola apikal deviasyon, koronal denge, T1 egiklik ve vertebra rotasyon degerleri, ol¢iimler

arasindaki farklar ve standart sapmalar

EOS-RS korelasyon

EOS RS EOS-RS farki %95 GA Paired t-test
Uzunluk 391,8+34,5 407,3+39,9 15,4+13,9 0,940 0,811-1,070 <0,001
PO 2,4+15 3,4+1,9 0,4+19 0,815y 0,595-1,035 0,254
TK 29+18,5 35,3+11,2 6,3+15,3 0,562y 0,248-0,876 0,029
LL 46,9+21,4 29,5+8,4 -17,3+£20,7 -0,276° <0,001
SI -9,84+21,2 22,1+19,4 12,2+34,6 0,452v 0,114-0,791 <0,001
T1s 11,9+12,3 16,6+8,7 4,7+£10,9 0,509v 0,182-0,836 0,022
CA 16,5+38,5 24,6419 8,1+30,4 0,628y 0,333-0,924 0,145
AD (+) 26,4+18,3 21,2+15,7 -3,9410,1 0,832y 0,604-1,037 0,043
AD (-) 21,1+13,3 8,6+8,4 -11,649,7 0,685Y 0,390-0,975 <0,001
KI -8+15,8 -6,5+17,7 -1,5415,5 0,577 0,267-0,887 0,594
Tt -1,5%45,2 7,746,1 9,2+10,4 0,659 0,373- 0,945 <0,001
VR 15,1+8,4 6,8+6,6 8,2+8,5 0,377" 0,124-0,630 <0,001

Tablonun saginda radyografi ile raster-stereografi arasindaki korelasyon katsayilari, %95 gtiven araligi (%095 GA) ve Paired t-test (p) degerleri verilmistir (p<0,05 istatiksel olarak

anlaml).

YKorelasyonda anlamlilik p<0,001 diizeyinde
“Korelasyonda anlamlilik p<0,05 diizeyinde
9Korelasyonda anlamlilik p>0,05 diizeyinde

PO: Pelvik obliklik, TK: Torasik kifoz, LL: Lomber lordoz, SI: Sagital denge, T1s: T1 egim, CA: Cobb agisi, AD (+): Saga apikal deviasyon, AD (-): Sola apikal deviasyon, KI: Koronal denge,

T1t: T1 egiklik, VR: Vertebra rotasyon
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elektromanyetik topografi icin 0,3-0,6 arasinda degismektedir
(9,12,13,23,35,37,38). Ayni zamanda RST'nin guvenirliliginin,
tekrarlanan dlclimlerde, zaman ve ¢cekim araliklarindan bagimsiz
sekilde, orta dereceli skolyoza sahip AIS grubunda yiiksek
oldugu da bilinmektedir (37). Bu sebeple kullanimi, hafif-orta
egriliklerde, klinik takiplerde, radyografiyi tamamlayici olarak
mimkdin olabilir.

Cahsmanin Kisithliklan

Calismada bazi kisithiliklar bulunmaktadir. ki 6l¢iim
arasindaki durus farkini asgari seviyeye indirmek icin iki
Olciim arasi siire olabildigince kisa tutulmasina ragmen iki
goriintiileme ydntemi arasindaki durus farki, RST ¢ekiminde
kollar yanda, rahat durus pozisyonunda; EOS cekiminde
eller klavikulada olacak sekilde gerceklesmis oldugu icin,
ozellikle sagital parametrelerde farkhlik yaratmis olabilir.
Egriliklerdeki Cobb agisinin siddeti ve egriligin seklindeki
farklihklar diger kisithliklardir. RST &lctimleri bir defa 4D
olarak 12 saniye olarak alinmistir. Calismada RST'de tekrar
Olciimler alinmamis olmasi calismanin diger bir kisithhgidir.
Ancak tekrarlanabilirlik calismalarinda, RST'de olciilebilen
40 parametreden 36'sinda durus pozisyonu ile etkilenmenin
olmadigi, yakin ve uzak tekrarlarda benzer sonuclari verdigi ve
gtivenilir oldugu gosterilmistir (40). Calismada karsilastirilan
bitlin parametreler bu 36 parametre icerisinde yer almaktadir.
Daha oOnce literatiirde tariflenmemis olan sagital, koronal ve
horizontal RST parametrelerinin, radyografik karsiliklarina
bakilmis olmasi ise calismanin 6nemli giiclii yanlarindandir.

Sonug¢ olarak RST, EOS ile koronal diizlemde orta- yiiksek
dereceli iliski gosterirken, sagital diizlemde bu iliski orta
diizeydedir. iki goriintiileme ydntemi arasinda horizontal
diizlemde zayif iliski oldugu; ozellikle RST'nin pelvis
parametrelerini ve lomber parametreleri dlcmede radyografik
yontemlere goére kismi basarili  oldugu gdoriilmektedir.
Geleneksel goriintiileme yontemlerinin yan etkileri goz dniine
alindiginda, RST'nin kisitliliklari olmasina ragmen, koronal
diizlem patolojilerini saptamadaki dogrulugunun, orta-yiiksek
olmasl, ucuz, non-invazif ve tekrarlanabilir bir ydontem olmasi
nedeniyle, AlS'de, hastalarin takiplerinde kullanilabilir. Hangi
tip egriliklerde en glivenilir sekilde kullanilabilecegi, takip sikhigi
ve protokollerinin belirlenmesi icin gelecekte, farkli egrilik
tiplerinde, daha homojen gruplarda, ileri ¢calismalar yapilmasi
gerekmektedir.
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Diyabetik Ayak Enfeksiyonu Olan Hastalarda Ampiitasyon Sikligi
ve Amputasyonla lliskili Risk Faktorlerinin Belirlenmesi

Determination of Amputation Prevalence and Risk Factors Related to Amputation in Patients
With Diabetic Foot Infection
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Girig: Diyabetik ayak enfeksiyonlari (DAE) diabetes mellitusun sik bir komplikasyonu olup %715-20'si ampiitasyon ile sonuclanmaktadir. Bu grup
hastalarda ampiitasyona predispozisyon olusturan risk faktorlerinin saptanmasi ampiitasyonu oOnleyici tedbirlerin alinmasi ve gerekli medikal
tedavilerin planlanmasina yardimci olabilir. Bu calismada klinigimizde son bes yilda takip edilen DAE olan hastalarda ampiitasyon sikligi ve
ampiitasyonla iliskili risk faktorlerinin belirlenmesi amaglanmistir.

Gerec ve Yontem: Calismamiz retrospektif tanimlayici bir ¢caismadir. Hastalar amplitasyon uygulanma durumuna gére iki gruba ayrilarak yas,
cinsiyet, diyabet siiresi, antidiyabetik tedavi, Wagner yara siniflamasi, yara genisligi, yara siiresi, periferik arter hastaligi (PAH), hipertansiyon (HT),
kronik bobrek yetmezligi, osteomyelit (OM), ampiitasyon gecmisi, hiberbarik oksijen tedavisi uygulanmasi, toplam antimikrobiyal tedavi siiresi,
tedavi dncesinde ates varli§i, l6kosit, sedimantasyon, C-reaktif protein, kreatinin, HBA1c diizeylerine gdre karsilastinimistir. Ampiitasyon sikligi
hesaplanip, daha sonra ampiitasyon uygulanan ve uygulanmayan gruplar arasinda tek degiskenli ve cok degiskenli lojistik regresyon testleri ile
bagimsiz risk faktorleri belirlenmistir.

Bulgular: Calismaya dahil edilen 146 hastada ampiitasyon sikligi %39,7 olarak saptanmistir. Wagner yara siniflamasi skoru >2 olanlar, PAH, HT, OM
bulunanlar ve I6kosit, C-reaktif protein, sedimantasyon diizeyi yiiksek saptananlar ile yara genisligi 11-15 cm? arasinda olan olgularda ampiitasyonun
daha sik oldugu tespit edilmistir. Bu faktorlerden Wagner yara siniflamasi skoru <2 olmasi ve PAH bulunmamasinin ampiitasyon riskini azalttig,
yaranin 11-15 cm? arasinda olmasinin ise amplitasyon riskini 8,2 kat artirdigi belirlenmistir.

Sonuc: DAE olan hastalarda ekstremite kaybini 6nleyebilmek icin dolasim probleminin hizla ¢dziimlenmesi, yaranin daha ylizeyel ve yiizey alani
olarak daha kiiciik oldugu erken dénemde tedavinin yapilmasi uygun bir yaklasim olabilir.

Anahtar Kelimeler: Diyabetik Ayak Enfeksiyonu, Amplitasyon, Risk Faktorii

Abstract

Objectives: Diabetic foot infections (DFI) are a frequent complication of diabetes mellitus and 15-20% of them result in amputation. ldentifying
the risk factors that predispose to amputation in this group of patients can help prevent amputation and plan the appropriate medical treatments.
In this study, we aim to determine amputation frequency and risk factors related to amputation in patients with DFI, who were followed up in our
clinic in the last five years.

Materials and Methods: Our study is a retrospective descriptive study. Patients were divided into two groups according to the amputation
application. Age, gender, duration of diabetes, antidiabetic therapy, Wagner classification, wound width, wound time, peripheral artery disease (PAD),
hypertension (HT), chronic kidney failure, osteomyelitis (OM) history, hyperbaric oxygen therapy application, total antimicrobial treatment duration,
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Abstract

presence of fever before treatment, leukocyte, sedimentation, C-reactive protein, creatinine, and HBA1c levels were compared. The frequency of
amputation was calculated, and independent risk factors were determined between univariate and multivariate logistic regression tests between
the groups with and without amputation.

Results: The frequency of amputation was found to be 39.7% in 146 patients included in the study. It was found that amputation was more
common in patients with Wagner wound classification score >2, with PAD, HT, OM, and in patients with a leukocyte, C-reactive protein, high
sedimentation level, and wound width 11-15 cm? It was determined that the Wagner wound classification score <2 and absence of PAD reduced
these factors, and that the wound between 11 and 15 cm? increased the risk of amputation by 8.2 times.

Conclusion: In order to prevent limb loss in patients with DFI, it may be a suitable approach to resolve the circulation problem rapidly and to treat

in the early period when the wound is more superficial and smaller in terms of surface area.

Key Words: Diabetic Foot Infection, Amputation, Risk Factor

Diyabetik ayak enfeksiyonlari (DAE) diabetes mellitusun
stk gorilen bir komplikasyonu olup diyabetik néropati ve
periferik anjiyopatinin bir etkisi olarak ortaya cikmaktadir.
Ulkemizde yapilan prevalans calismasinda diyabeti olan hasta
sayisinin 7 milyon kadar oldugu belirlenmistir (1). Bunlarin
bir milyondan fazlasinda diyabetik ayak yarasi oldugu ve bes
yuz bine yakininda DAE bulundugu soylenebilir. DAE olan
hastalarin yaklasik 9%15-20'sinde ampiitasyon gerekmektedir
(2). Zaten vyiiksek olan tedavi maliyeti ampiitasyon ile bes
ile sekiz kat artmaktadir (3). Ampiitasyonlar hastanin hayat
kalitesini bozmanin yaninda yasam beklentisi lzerinde de
rol oynamaktadir. Yapilan bir calismada major ampltasyon
yapilan hastalarda 5 yillik mortalite orani %52-80 arasinda
bulunmustur (4). Bu nedenle yiiksek mortaliteye yol acan boyle
bir komplikasyona neden olan risk faktorlerinin belirlenmesi
cok dnemlidir.

Bu grup hastalarda ampiitasyona predispozisyon olusturan
risk faktorlerinin saptanmasi ampiitasyonu onleyici tedbirlerin
alinmasi ve gerekli medikal tedavilerin planlanmasina yardimci
olabilir. Bu calismada klinigimizde son bes yilda takip edilen DAE
olan hastalarda ampiitasyon sikli§i ve ampiitasyonla iliskili risk
faktorlerinin belirlenmesi amaclanmistir.

Gerec ve Yontem

Bu calisma 1 Ocak 2014-1 Ocak 2019 tarihleri arasini
kapsayan retrospektif tanimlayici tipte bir arastirmadir.
Hastalarin demografik, laboratuvar ve klinik verileri dosya ve/
veya otomasyon sisteminden taranarak elde edilmistir. Hastalar
ampltasyon uygulanma durumuna gore iki gruba ayrilarak
yas, cinsiyet, diyabet siiresi, antidiyabetik tedavi, Wagner yara
siniflamasi, yara genisligi, yara siresi, periferik arter hastahgi
(PAH), hipertansiyon (HT), kronik bobrek yetmezligi, osteomyelit
(OM), ampiitasyon gecmisi, hiperbarik oksijen tedavisi (HBOT)
uygulanmasi, toplam antimikrobiyal tedavi siresi, tedavi

oncesinde ates varligi, l6kosit, sedimantasyon, C-reaktif protein
(CRP), kreatinin, HBA1c dizeylerine gore karsilastiriimistir.
Analizlerde amplitasyon seviyesi dikkate alinmamistir.

Calismaya dahil edilme kriterleri, enfeksiyon hastaliklari
ve klinik mikrobiyoloji kliniginde takip edilen, 18 yas (st,
mindr veya major ampitasyon uygulanan, en az 10 giin siire
ile antimikrobiyal tedavi kullanan hastalar olarak belirlenmistir.
Cahismanin dislama kriterleri ise hastanin medikal tedaviyi
sonlandirmadan taburcu veya eksitus olmasi, acil ampiitasyon
uygulanmasi, hastanin cerrahi tedaviyi kabul etmemesi ve hasta
verilerine tam ulagilamamasidir.

Calismaya hastalarin dahil edilmesi ve verilerin toplanmasi/
analizifraporlanmasi siireclerinin tlimiinde kisilerin mahremiyet
ve bireysel haklarin korunmasina azami 6zen gosterilmis; Helsinki
Deklarasyonu ve lyi Klinik Uygulamalar Kilavuzlari'na sadik
kalinmistir. Calisma icin Saglik Bilimleri Universitesi Girisimsel
Olmayan Eik Kurulu'ndan 12/02/2019 tarih ve 2019/03 18/299
sayil kararlari ile alinmistir.

istatistiksel Analiz

Arastirmanin verileri SPSS IBM 22,0 (SPSS Inc, Chicago, IL)
istatistik programina aktarilarak veri kontrolii ve analizler bu
programda yapilmistir. Sayimla belirtilen verilerin tanimlayici
bulgulari frekans dagilimi ve yiizdeler olarak gosterilmistir.
Olgiimle belirlenen verilerin dagilimi Kolmogorov-Smirnov testi
ile degerlendirilerek, normal dagilima uyan veriler ortalama +
standart sapma, normal dagilima uymayan veriler ise medyan
(%25;%75) olarakifade edilmistir. Ampiitasyon sikligi hesaplanip,
daha sonra ampitasyon uygulanan ve uygulanmayan gruplar
arasinda degiskenler tek degiskenli lojistik regresyon ve cok
degiskenli lojistik regresyon testleri ile analiz edilerek bagimsiz
risk faktorleri belirlenmistir. istatistiksel agidan p<0,05 diizeyi
anlamh kabul edilmistir.

Bulgular

Planlanan calisma siiresinde enfeksiyon hastaliklari ve klinik
mikrobiyoloji kliniginde takip edilen toplam 164 hasta dosyasi
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incelenmistir. Bunlar arasinda 18 hasta dosyasi arastirma dis
birakilmistir (16 hasta antimikrobiyal tedavinin 10 glinden kisa
olmasi, bir hasta acil ampiitasyon gerekliligi ve bir hasta da
ampiitasyonu kabul etmemesi nedeniyle).

Calismaya dahil edilen 146 hastanin 9%73,3'li erkek olup,
yas ortalamasi 62+9,7 yil ve diyabet siiresi 16,5 (10-22) yil
olarak hesaplanmistir. Hastalarin yara siireleri ortalama 21 (10-
60) glindli ve hastalarin 9%59,6'sinin insilin, %24'tnln oral
antidiyabetik (OAD) preparatlari, 9%15,8'inin insiilin ve OAD
kombinasyon tedavisi kullanirken 9%0,7'sinin DAE tanisi aldiginda
herhangi bir diyabet tedavisi kullanmadigi belirlenmistir.

Calisma grubunda ampiitasyon sikhgir %39,7 olarak
saptanmistir.  Hastalarin  ampiitasyon  durumuna gore
demografik, klinik ve laboratuvar verileri Tablo 1'de
karsilastinlmistir. ~ Calismamizda  cogunlugu  amplitasyon
uygulanmayan hastalar olmak lizere 112 hastaya HBOT verilmis,
calisma gruplar arasinda ampitasyon acisindan anlamh fark
olusturmadigi gézlenmistir. Ampiitasyon uygulanan hastalarda
[6kosit, CRP ve sedimantasyon diizeylerinin daha yiiksek
oldugu, HT, OM ve PAH'sine daha sik rastlandigi saptanmistir.
Ayrica bu hastalarda yara yilizeyinin daha genis ve Wagner yara
siniflama skorunun >2 oldugu gozlenmistir. Yara siniflamasi,
PAH varhgi ve yara genisliginin ampiitasyon ile iliskili bagimsiz
risk faktorleri oldugu, Wagner skoru <2 olmasi ve PAH
bulunmamasinin ampiitasyondan korudugu, yara genisliginin
11-15 cm olmasinin ampitasyon riskini 8,2 kat artirdig
belirlenmistir.

Diyabetin en o6nemli komplikasyonlarindan biri olan
DAE hastalarin ekstremite kayiplarina ve hatta o6lime vyol
acabilmektedir. Calisma grubunda ampitasyon sikligr %39,7
olarak saptanmistir. Literatlirde ampiitasyon sikhgi cesitli
yayinlarda %15-35 arasinda degismektedir (2,5). Klinigimizde
amputasyon sikliginin yiksek olusu ileri olgularin hastanemizde
takip edilmesine baglanabilir.

Periferik noropati ve PAH diyabetik ayak (lserlerinin
patogenezinde 6nemli bir yer tutmaktadir (6,7). DAE olan
hastalarda dusiik sosyo-ekonomik seviye, sigara kullanimi,
cinsiyet, nefropati, iskemi, ndropati, yliksek glukoz ve trigliserid
seviyeleri gibi faktorler de ampiitasyon ile iliskilendirilmektedir
(5,8-10). Bizim calismamizda demografik ve diyabet ile ilgili
ozelliklerin ampltasyona etki etmedigi gozlenirken, en 6nemli
faktorlerin PAH, yara derinligi ve genisligi oldugu sonucuna
varilmistir.

Ampiitasyonu etkileyen degiskenlerin irdelendigi diger
arastirmalarda hasta grubu veya arastirma dizaynina gore
degisebilen farkh risk faktorlerine rastlanmaktadir. Enfeksiyon
ve osteomiyelit bunlar arasinda sik¢a yer almaktadir (11,12,14-
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16). Bizim hasta grubumuzda da I6kosit, CRP ve sedimantasyon
diizeylerinde  yiikseklik —ampiitasyon acisindan  &nemli
bulunmustur. Bu tir hastanin takibinde enfeksiyon ile ilgili
laboratuvar belirteclerinin yiliksek seyretmesi ampitasyon
acisindan uyarici olabilir. Wagner siniflamasi yaranin derinligi
ve kemigin tutulup tutulmamasinin degerlendirilmesine
dayal bir siniflandirmadir. Derin yaralarda ampltasyon riski
daha yiiksektir. Yine bu arastirmanin sonuclara gore derin
enfeksiyon olarak nitelendirebilecegimiz Wagner skoru >2
olan veya OM gelisen hastalar ampiitasyona daha cok maruz
kalmistir. Calismamizda yaranin derinligi kadar genisliginin
de ampiitasyonu etkiledigi ve genisligin 11-15 c¢m2 arasinda
olmasinin amputasyon riskini 8,2 kat artirdigi belirlenmistir. Bu
nedenle hastalarin baslangic evrelerinde saptanip, etkili sekilde
tedavi edilmesinin ampltasyondan koruyabilecegi dustintlebilir
(Tablo 2).

Ampiitasyon ile iliskilendirilen sik¢a saptanan bir baska
durum da PAH'dir (11,12,17,18). Bizim arastirmamizda da PAH
onemli bir faktordir. Dokularin beslenmesinden, antibiyotiklerin
ideal doku konsantrasyonuna ulasmasina kadar pek ¢ok yénden
DAE iyilesme siirecine etki etmektedir (19). Damar yapisindaki
patolojilere katkisinin olabilecek baska bir durum da HT'dir (19).
Calisma grubumuzda ampiitasyon uygulananlarda daha sik
rastlanilan HT, periferik damar yapilarina ek bir zarara yol acmis
olabilir. Diyabetik hastalarin glisemi regiilasyonu ile birlikte HT
gibi damar yapisina etki eden komorbiditeler ve PAH acisindan
diizenli olarak degerlendirilmesi hem DAE olusumu hem de
tekrarini 6nleyebilir.

Merkezimizde HBOT seceneginin bulunmasi nedeni ile
hasta grubumuzda HBOT tedavisinin amplitasyona etkisi de
degerlendirilmistir. Bazi hasta ve hekimler tarafindan DAE
tedavisinde HBOT'ye onemli bir yer verilmektedir. HBOT
ampliitasyonu 6nlemekten ote, bazen sadece hastayl ameliyata
hazirlamak icin kullaniimaktadir. Bizim calisma gruplarimiz
arasinda HBOT uygulanmasi baglaminda onemli bir fark
bulunmamaktadir. Ancak bu sonug ileri evre hastalar olmasi
nedeniyle hafif olgulardaki HBOT etkisini degerlendirmekten
uzaktir. Yapilan bir calismada HBOT tedavisinin yara genisliginde
belirgin kiictilme sagladigi belirtilmistir (20). Ancak ampitasyonu
azalttigi ve yara iyilesmesi tizerine olumlu etkisinin oldugunu
gosteren yeterli delil olmadigini sdyleyen yayinlar da mevcuttur
(21). Bizim calismamizda da ampiitasyonu azalttigini g6steren
verilere rastlanmamaktadir; yara genisligi ve derinligini azaltip
azaltmadigi degerlendirilmemistir.

Calismamizin  ampliitasyon ile iliskili risk faktorlerini
degerlendirmenin yani sira HBOT'nin bu acidan degerlendirilmesi
ile literatlire katki saglayabilecegini duslinliyoruz. Ancak bu
arastirmanin bazi kisithliklari da bulunmaktadir. Bunlardan
ilki kullanilan antimikrobiyal tedavi semalarinin farkli olmasi
nedeni ile kullanilan tedavilerin ampiitasyon Uizerine etkisi olup
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Tablo 1: Ampiitasyon durumuna gdre demografik, klinik ve laboratuvar degerlerinin karsilastiriimasi

Degiskenler Ampiitasyon olmayanlar (n=88) Ampiitasyon olanlar (n=58) p-degeri
Cinsiyet (n/%)
Kadin 21 53,8 18 46,2

0,338
Erkek 67 62,6 40 374
Yas (yil) (ort + SS) 61,349,6 62,9+9,9 0,327
Diyabet siiresi (yil) [medyan (%25; %75)] 16 (10;20) 17,5 (10;25) 0,473
Yara siiresi (giin) [medyan (%25; %75)] 25,5 (15;60) 20,5 (10;60) 0,638
Lokosit (hiicre/ul) [medyan (%25; %75)] 10570 (8172,5;13792,5) 13505 (10250;17785)  <0,001
CRP [mg/L) [medyan (9%25; %75)] 54,5 (18,5;116,25) 105,5 (46,25:176,25) 0,001
Sedimantasyon (mm/saat) [medyan (%25; %75)] 83 (56,75;96) 96,5 (82,25:107) 0,001
Kreatinin (mg/dL) [medyan (%25; %75)] 1,06 (0,89;1,48) 1,14 (0,96;1,87) 0,290
HBA1c (birim yazilacak) [medyan (%25; %75)] 9,05 (8,03;10,18) 9 (7,9;10,3) 0,625
TAMTS (g(]n] [medyan (9%25; %75)] 18 (14;29,75) 20,5 (13:31,25) 0,702
Yara genisligi (cm2) (n/%) <4 44 77,2 13 22,8
5-10 16 51,6 15 48,4

0,002
11-15 7 31,8 15 68,2
16< 21 58,3 15 41,7
Wagner skoru (n/%) <2 49 89,1 6 10,9

<0,001
2< 39 429 52 57.1
HBOT (n/%)
Yok 23 67,6 1 324

0,316
Var 65 58 47 42
Ates (38° C<) (n/%)
Yok 74 63,8 42 36,2

0,087
Var 14 46,7 16 53,3
Ampiitasyon gecmisi (n/%)
Yok 56 59,6 38 40,4

0,816
Var 32 61,5 20 38,5
HT (n/%)
Yok 45 714 18 28,6

0,016
Var 43 51,8 40 48,2
KBY (n/%%)
Yok 69 63,9 39 36,1

0,132
Var 19 50 19 50
OM* (n/%)
Yok 20 83,3 4 16,7

0,005
Var 28 50 28 50
PAH (n/%)
Yok 43 75,4 14 24,6

0,003
Var 45 50,6 44 49,4
Diyabet tedavisi (n/%)
Tedavisiz 1 100 0
insiilin 52 59,8 35 40,2

. 0,158

Oral tedavi 25 74 10 28,6
Oral tedavi+insiilin 10 43,5 13 56,5

*Osteomiyelit varligi arastirilan 80 hasta arasinda analiz yapilmistir.
CRP: C-reaktif protein, HBA1c: Hemoglobin Alc, TAMTS: Toplam antimikrobiyal tedavi stresi, HBOT: Hiperbarik oksijen tedavisi, HT: Hipertansiyon, KBY: Kronik bobrek yetmezligi, OM:
Osteomyelit, PAH: Periferik arter hastaligi
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Tablo 2: Ampiitasyon ile iligkili bagimsiz risk faktorleri

B
Wagner <2 -1,68
Periferik damar hastaligi olmamasi -1,24
Yara genisliginin 11-15 cm olmasi 2,1
Cox and Snell R? 0,33
Nagelkerke R? 0,44
Genel ylizde 78,8

OR: Odds orani, GA: Giiven aralig

olmadigr degerlendirilememistir. Ayrica ¢alismanin retrospektif
ozelligi nedeni ile ampiitasyon yapilmayan hastalarin kisa veya
uzun vadeli tibbi durumlari hakkinda bilgi edinilememistir.
Hastalarin daha sonra baska bir merkezde ampitasyona
maruz kahp kalmadigi bilinmemektedir. Ayrica calismamiza
poliklinikten takip edilen hastalar dahil edilmedigi icin genel
poplilasyonu yansitmamaktadir.

Sonu¢ olarak, calismamizda yer alan DAE olgularinda
demografik veriler ve diyabet ile ilgili 6zelliklerin, laboratuvar
bulgularinin, HBOT kullaniimasinin  veya antimikrobiyal
tedavi siiresinin amptitasyon riskini etkilemedigi g6zlenmistir.
Dolayisiyla hastalari bu faktorlere gore degerlendirmek
yaniltici olabilir. DAE olan hastalarda ekstremite kaybini
onleyebilmek icin dolasim probleminin hizla ¢6ziimlenmesi,
yaranin daha ylizeyel ve ylizey alani olarak daha kii¢lik oldugu
erken donemde tedavinin yapilmasi uygun bir yaklasim
olabilir.
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Wald p-degeri OR GA

4,6 0,033 0,186 0,04-0,87
4,2 0,04 0,289 0,09-0,95
4,4 0,036 8,2 1,14-59,06
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Abstract

Objectives: The aim of the study was to make the adaptation of the Functional Health Literacy in Turkish Adults (TOFHLA) in patients with
cardiovascular disease.

Materials and Methods: Data collection form consisted of questions on socio-demographic-health related characteristics (31 items), verbal (30
items) and numeral (15 items) parts of TOFHLA. Computation was made out of 50. Data collection form was applied to the cardiology outpatient
clinic applicants with face to face interview technique by the researcher (EU).

Results: The mean verbal and numerical competency scores were 41.67 and 43.33, respectively. The correlation coefficient between the verbal and
numerical competency scores was r=0.48 (p<0.001). No linear relation was found between age and scores. Spearman's Rho values are as follows;
age and verbal score r=0.02, p>0.05, age and numeral score r=-0.02, p>0.05, age and total score r=-0.01, p>0.05. Statistically significant differences
were found between verbal, numeral and total scores of the education groups. It was found that the scores increased in parallel with the increased
educational degree. Nuclear families had the highest scores.

Conclusion: In terms of public health, to design and implement studies on a national scale in a broad context and to study the factors affecting the
health literacy levels of different segments of society seem important.

Key Words: Health Literacy, Test of Functional Health Literacy in Adults, Adaptation Study of Test of Functional Health Literacy in Turkey

Amag: Calismanin amaci Tiirk Yetiskinlerde islevsel Saglk Okuryazarhiginin (TOFHLA) kardiyovaskiiler hastalarda adaptasyonunu saglamaktir.

Gere¢ ve Yontem: Veri toplama formu TOFHLA'nin sosyo-demografik saglikla ilgili 6zelliklerini (31 soru), sézel (30 soru) ve sayisal (15 soru)
boltimlerini icermektedir. Hesaplama 50 puan lzerinden yapilmistir. Arastirmaci (EU) tarafindan yiz yiize goriisme teknigi ile kardiyoloji poliklinigine
basvuran bireylere veri toplama formu uygulanmistir.

Bulgular: Ortalama sozel ve sayisal yeterlilik puanlar sirasiyla 41,67 ve 43,33'tli. Sozel ve sayisal yeterlik puanlari arasindaki korelasyon anlamh
olarak bulundu (r=0,48, p<0,001). Yas ve skorlar arasinda dogrusal bir iliski bulunamadi. Spearman’in Rho degerleri yas ve sozel puan icin r=0,02,
p>0,05, yas ve sayisal puan i¢in r=-0,02, p>0,05, yas ve toplam puan icin r=-0,01, p>0,05 olarak bulundu. Egitim gruplarinin sozel, sayisal ve toplam
puanlari arasinda istatistiksel olarak anlamh farklilik bulunmustur. E§itim derecesinin artmasiyla skorlarin arttigr belirlenmistir. Cekirdek aileler en
yliksek puanlari ald.

Sonuc: Halk saghigi acisindan, genis bir baglamda ulusal dlcekte calismalar tasarlamak ve uygulamak ve toplumun farkl kesimlerinin saglik
okuryazarligi diizeylerini etkileyen faktorleri incelemek 6nemli goriinmektedir.

Anahtar Kelimeler: Saglk Okuryazarhg, Yetiskinlerde islevsel Saglhk Okuryazarligi Testi, Tiirkiye'de islevsel Saghk Okuryazarhigi Testinin Uyarlama
Cahsmasi
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Introduction

Health literacy can be defined as the use of basic health
knowledge to guide individuals' own health and community
health decisions and behavior (1). The issue of health literacy
has become an important public health concept today, with an
increasing prevalence of chronic diseases and also increased
follow-up time. Today, it has become a priority issue that
health information has increased in an aggregate, the sources
of information are diversified, and the quality of accessible
information cannot be evaluated sufficiently. In addition,
patients are expected to play new roles in understanding rights
and responsibilities and making health-related decisions for
themselves and others (2). Given the impact of health literacy
on health status, health expenditure, access to healthcare,
the understanding of health information, and health-related
decision-making skills, it would be appropriate to assess the
health literacy levels of patients (served groups) (3).

Health literacy depends on the cultural infrastructure of
the individual (4). Therefore, measurement of health literacy in
different cultures and adaptation of measurement tools to the
local language seems to be important. There are limited number
of studies using different scales in this area in Turkey. Rapid
estimate of adult literacy in medicine (REALM), newest vital
sign (NVS), and short version of the test of functional health
literacy in adults (S-TOFHLA) scales have been used to determine
the health literacy in Turkey (5-7). In these studies, the most
important determinant of health literacy was determined as
the level of education. Adequate health literacy rate has been
reported at the rate of 26.2%-58.7%. In the study of Bilgel
et al. (8) using the TOFHLA scale in adults, education level
was determined as the most important determinant of health
literacy. They reported that women and the elderly were the
most disadvantaged group due to their level of education. In
our country, more studies on determining health literacy are
needed and in the light of these studies, and also necessary
educational activities should be done.

Our primary goal was to carry out the validation and
adaptation study in the Turkish language of the TOFHLA scale.
The secondary aim was to identify the health literacy status of
individuals who applied to the cardiology outpatient clinic, and
to examine the socio-demographic characteristics affecting
their literacy levels.

Materials and Methods

The population of the study was made up of individuals
who applied to the Giilhane Hospital cardiology clinic between
December 2012 and February 2013. Institutional approval and
ethics committee approval were obtained for the study (2012,

Ref. no: 187). In addition, informed voluntary consent form
was obtained from the patients. General health status is stable,
between 19-65 years old, at least primary school graduates,
verbally agreed to participate in the study, individuals who can
communicate in Turkish were included in the study. Individuals
who are illiterate, have insufficient capacity to see survey
questions, and have a cognitive impairment level that prevent
them from understanding the questionnaire questions or
providing clear and explicit answers are excluded from the study.
The data collection form was applied to the individuals who
applied to the cardiology clinic by the researcher through face-
to-face interview technique. The Questionnaire was applied to
450 individuals, but 351 forms were taken into consideration
due missing and inconsistent answers.

The data collection form of the research; socio-demographic
data collection form consisted of TOFHLA verbal and numerical
questions.

TOFHLA

The test consists of two parts: Comprehension (verbal) and
numerical part. Numerical part: It is a 17-item test created
using real hospital forms and medicine bottle labels. The
weighted score of the correct answer for each question is
calculated and the total score obtained from the numerical
section is reached. The test takes approximately 22 minutes to
complete. The sum of reading comprehension and the weighted
score of the numerical section gives a value between zero and
100, and these sections have equal participation in the result
(Reading comprehension is evaluated between 0-50 points
and the numerical section is evaluated between 0-50 points).
According to the TOFHLA scoring, the literacy level of those who
answered the questionnaire is divided into three categories: 1)
Insufficient health literacy (0-59 points); 2) Low level/Limited
health literacy (60-74 points); 3) Adequate health literacy (75-
100 points). According to the scoring results, most of the people
with adequate health literacy are considered to have the ability
to read, understand and interpret the health text, while those
with low or inadequate health literacy were assessed to have
difficulties in reading, understanding and interpreting most
health text (3,5,9-11).

The Following Steps Were Performed in Order For The
Test to be Adapted to Turkish

- Translation of TOFHLA to Turkish, language validity and
preliminary trial of volunteers was done by the Research-Based
Pharmaceutical Companies Association (AIFD). They allowed the
form to be used for academic studies on January 7, 2012 in
digital environment.

- The test was applied to 10 volunteers in our center for the
adaptation of the test translated by AIFD into Turkish (February
2012).
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- The correction and changes were made on the scale
translated into Turkish by taking the evaluation of 10 faculty
members from the field of public health, assessment and
evaluation and linguistics, who are experts in the subject
(October 2012 - November 2012).

- The pretest evaluation was made on 10 volunteers in our
center (November 2012).

- Data were collected from individuals who applied to the
cardiology outpatient clinicand met the criteria for participation
in the study (December 2012- February 2013).

Removal of the questions those were not compatible to the
demographic and social security system conditions in Turkey has
decreased the number of questions. However, the lowest and
highest scores that can be obtained from the test were kept the
same so that the evaluation criteria did not change. While the
lowest score that can be obtained from 30 questions in reading
comprehension section is zero, the highest score is 50 and all
questions give the same score. (Suplementary Data: Translated
and Validated Form of TOFHLA in Turkish Language).

Statistical Analysis

The Cronbach Alpha coefficient of the test was determined
as 0.98 by Parker et al. (9). Statistical Package for Social
Sciences (SPSS) 22.0 software program was used to examine
the relationships between variables. Number, percentage,
average and standard deviation (SD) were used in summarizing
the data. Scores of the tests' (verbal competency, numeracy
competency and total scores) did not match to normal
distribution, skewed to left so we used transformed scores for
independent sample t-test, One-Way ANOVA and regression
analysis. For the transformation, scores were removed from
the 1 point over of the maximum score that can be taken,
after that logarithmic transformation applied. In the case
that even the transformation did not fit, non-parametric
statistical tests were used. In addition, in order to identify
the most important determinants of health literacy, multiple
linear regression analysis was performed after the univariate
analysis, in which variables that made significant difference
in verbal and numerical scores were included. To meet the
assumptions of the regression analysis, transformed points
were used as the dependent variable. Since independent
variables other than the number of people in the household
are in the classification and ranking scale, dummy variables
are defined. Our aim was to determine which variables
predicted verbal, numerical and total scores. In regression
analysis, stepwise method was used.

Of the study participants 30.7% were between the
ages of 19-29, 68.1% were males. The group's 39.9% were
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of university graduates, 60.7% were married, 35.6% were
officer-office workers, 53.0% reported their economic status
as moderate. The group's 63.2% evaluated own reading
comprehension level as good, 86.6% stated computer
proficiency. Of the study group 27.9% were current smokers
and almost half of them (43.3%) reported that they never
smoked. The Group's history of hospitalization average was
2.2141.24; mean contact number with a health care provider
within one-month period due to health problems of himself
or relatives was 1.87+1.22.

Median verbal and numeracy competency scores + SD
were 41.67+8.43 and 43.33+8.31 in order. Internal consistency
(Cronbach-a) values measured 0.86 and 0.73 with the same
order (Table 1). The correlation between the verbal competency

and numeracy competency scores was r=0.48 (p<0.001).

Median difficulty index of verbal (0.87) and of numeral
(0.87) competency sub test's items reflected too easy articles
(Table 2). Median discrimination power index of the verbal
(0.46) and numeral (0.47) competency sub test's items reflected
pretty good substances (Table 2).

A statistically significant relationship was found between the
socio-demographic characteristics of the study group, gender
(verbal), education level, family type and alcohol use, and health
literacy (Table 3). Increasing the educational degree, increasing
the scores. Nuclear families had the highest scores, statistically
significant differences were found between verbal, numeral and

Table 1: Descriptive Statistics of verbal and numeral
competency scores and internal consistency

Scores
Statistics Verbal Numeral Total
competency  competency
Mean 38.75 41.79 80.54
Median 41.67 43.33 85.00
Mode 43.33 50.00 88.33
Standard deviation 8.43 8.30 14.63
Minimum 6.67 0.00 11.67
Maximum 50.00 50.00 100.00
Cronbach alpha 0.86 0.73 0.88

The correlation between the verbal competency and numeracy competency scores was
r=0.48 (p<0.001). Internal consistency was good

Table 2: Difficulty index and discrimination power index of the
verbal and numeral competency sub test's items

Verbal competency Numeral competency

Statistics  pjfficulty Discrimination  Difficulty Discrimination
index (p) power index (r) index (p) {)rower index

Mean 0.78 0.47 0.83 0.47

Median 0.87 0.46 0.84 0.47

Minimum  0.31 0.26 0.68 0.31

Maximum 0.95 0.65 0.95 0.63
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total scores of family types. There was no relationship between
the marial status and health literacy (Table 3).

Of the patients participated to the study, 67.8% were
working actively. And 53% of the working group identified
themselves as middle income earners. It was observed that both
study and economic level were significantly associated with
health literacy (p=0.046).

No linear relation found between age and scores. Spearman's
Rho values are as follows; age and verbal score r=0.02, p>0.05,
age and numeral score r=-0.02, p>0.05 and, age and total score
r=-0.01, p>0.05.

Weak but statistically significant differences were found
between verbal, numeral and total scores of household groups.
Increasing the number of people living in the household,
decreasing the scores. Spearman's Rho values are as follows;
household group and verbal score r=-0.26, p<0.001, household
group and numeral score r=-0.19, p<0.001, household group

and total r=-0.27, p<0.001.

No statistically significant differences were found between

verbal, numeral and total scores of the smoking groups.

Multivariate

Table 3: Socio-demographic characteristics that have a significant relationship with health literacy

Verbal score

n Mean
Gender
Female 112 40.22
Male 239 38.06
Total 351 38.75

t=-2.26, p=0.025
Education
Primary school 26 29.55
Secondary school 42 31.63
High school 120 37.13
University 140 42.83
Post graduate studies 23 45.80
Total 351 38.75

regression  analysis  results

determination of verbal skills, numerical skills and predicting

Numeral score Total score
S Mean S Mean S
7.41 41.76 7.47 81.98 12.97
8.79 41.80 8.67 79.86 15.33
8.43 41.79 8.30 80.54 14.63
t=0.40, p=0.690 t=-1.03, p=0.304
7.54 28.97 10.60 58.53 15.59
9.34 38.33 8.99 69.96 15.82
8.09 41.58 7.31 78.71 12.73
5.18 44.45 5.84 87.29 8.88
3.25 47.39 4.02 93.19 5.20
8.43 41.79 8.30 80.54 14.63

¥?=124.4, p=0.00

Marital status

%?=77.00, p=0.000

¥?=124.6, p=0.000

Married 213 39.22 7.89 41.88 8.36 81.10 14.21
Single 127 38.02 9.16 41.71 8.10 79.72 14.96
Divorced 7 44.05 3.17 46.67 3.85 90.71 5.84
Widow 4 27.92 8.96 30.83 9.57 58.75 17.61
Total 351 38.75 8.43 41.79 8.30 80.54 14.63
t=-0.91, p=0.366 t=-0.22, p=0.828 t=-0.77, p=0.445
Family type*
Nuclear 278 39.94 7.54 42.75 7.18 82.69 12.65
Extended 55 33.67 9.33 38.30 11.00 71.97 17.09
Single parents 18 35.93 11.99 37.59 11.01 73.52 22.49
Total 351 38.75 8.43 41.79 8.30 80.54 14.63
%?=24.93, p=0.00 %?=11.47, p=0.003 %?=24.15, p=0.000
Alcoholic
Drinks 26 39.74 8.62 40.28 10.28 80.00 17.65
On special days 139 40.59 6.96 43.81 6.48 84.40 10.79
Does not drink 186 37.24 9.13 40.48 8.92 77.72 16.02
Total 351 38.75 8.43 41.79 8.30 80.54 14.63
F=5.78, p=0.003 F=5.56, p=0.004 F=6.45, p=0.002

t: t-test, %2 Kruskal-Wallis test

regarding
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variables of total points are presented in Table 4. Occupation,
education level and the number of individuals in the household
have emerged as the most important parameters determining
health literacy.

We observed good verbal and numeral competency scores
and internal consistency in the Turkish version of TOFHLA.
Correlations between the different reading comprehension
passages and the numeracy test were statistically significant. In
addition, difficulty index and discrimination power index of the
verbal and numeral competency sub test's items measurements
were accebtable. It may conclude that TOFHLA in Turkish was
culturally accepted and understandable.

Factors that positively affect health literacy are high level of
education, low household size, being an employer, self-employed,
actively working in a job, having a good economic level, having
health security, living in the city center, reading comprehension
level. It can be summarized as being good, knowing how to use
computers, having easy access to news sources, using regular
medicines, and understanding the information written in the
drug package. The average age of patients in our study group,
education level, the rate of having health insurance, economic
level, the number of people living in households were similar
with studies of HL carried out in Turkey (12-15). In our study, the
ratio of women to men is in favor of men, unlike other studies.
The rate of people of our study capable of using computer was
higher than the average of Turkey. The reason for this can be
explained by the selection of the cohort of our study from the
military hospital.

In the study, no statistically significant relationship was
found between the level of health literacy and gender (numerical
TOFHLA) or marital status. This finding is similar to the health
literacy measurements made by national and international
measurement (15-19). However, in studies conducted with
different scales (REALM, NVS) in Turkey, HL level was found to
be better in men or women, probably, depending on the level of
education of the selected cohort (5,13,20).

The relationship we found statistically significant between
the level of education and HL is consistent with the literature. In
many studies, a positive correlation has been reported between

Table 4: Predictors of verbal, numeral competency scores

the number of completed school years and the level of HL (16-
19,21). In the literature, the important effect of being a college
graduate on the level of health literacy has been emphasized. In
addition, it has been stated that education is at least as effective
as ethnicity and age on health literacy and health outcomes (19).
In the study of Berkman et al. (22) the factors that determine
low health literacy are stated as advanced age, low income,
low education level and ethnicity. There are publications in the
literature showing that education level and consequently low
health literacy are more common among older adults. Similar
to the literature, the occupational groups associated with the
level of education were found to be significantly higher among
professional groups such as civil servant-office employees,
health literacy, highly educated, or tradesmen in individuals with
higher education (23). In our country, the relationship between
education level and health literacy is shown with other scales
(5,13,15). In addition, a statistically significant relationship was
found between reading comprehension and health literacy level
in our study and seems to be compatible with the literature (20).

In our study, the positive relationship between the economic
situation and the health literacy level seems to be compatible
with the literature. Baker et al. (17,18) reported a statistically
significant relationship between individuals' health literacy
level and annual income status. In addition, Ozdemir et al. (5)
reported that the weak/bad economic situation is associated
with low health literacy. In our study, it was found that health
insurance, which is associated with economic income, positively
affects health literacy, and that the household presence, which
is inversely related to per-household income, negatively affects
health literacy.

Advantages, Limitations and Suggestions for Improvement

Although we present the results of patients of one single
outpatient clinic, we included large number of participants
to this cross-sectional study. This was one of the very early
studies evaluating the health literacy of Turkish patients which
was studied using the long version of TOFHLA. In additions we
did not evaluate whether the communication style of health
provider on the verbal or numeral scores especially in patients
with limited literacy skills. Also, some factors can influence
patients' satisfaction and their willingness to undergo literacy
assessment. These factors may influence the reults. However,
these disadvantages can be discarded because of correlations

Score Variables of the model R square F p

Verbal Education, number of people living in the household 0.35 46.23 0.000
Numeral Job, education, number of people living in the household 0.25 18.75 0.000
Total Job, education, number of people living in the household 0.35 31.33 0.000

We obtained a statistically significant model in all three. We can interpret R squares as follows, 35% of the change in verbal score can be explained by the level of education and the

number of people living in the household
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between the different reading comprehension passages and
the numeracy test were statistically significant. Besides, we
performed univariate and multivariate analyses of many
different parameters to achieve a better understanding the
value of the different demograpgic parameters to predict health
literarcy level of patients.

From the point of view of public health to design and
implement studies on a national scale in a broad context and to
study the factors affecting the health literacy levels of different
segments of society seems important. The validated TOFHLA
will allow conducting studies in Turkey in medical care. The
TOFHLA seems to capable of accurately assessing the level of
health literacy among Turkish population and by the way give
opportunity to develop strategies to improve enhance health
status and achieve a high quality of life.
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Abstract

Objectives: We aimed to present the clinical characteristics of patients with catheter malposition following central venous catheterization, and to
review the relevant literature.

Materials and Methods: A total of 1816 patients who underwent central venous catheterization via internal jugular or subclavian vein in a
tertiary referral hospital between January 2011 and December 2018 were researched for this cross-sectional study. Among them, procedure-related
catheter malposition was detected in 23 cases, and the study population composed of these cases with catheter malposition. Medical data of study
population were obtained and retrospectively reviewed.

Results: The rate of catheter malposition following central venous catheterization was 1.26%. The mean age of the study population was 55.1+21.3
years, and 52.2% of them were male. The blind-landmark technique without ultrasound guidance was the selected approach in 21 of cases (91.3%).
In study population, additional procedure-related complications were subcutaneous hematoma, pneumothorax, and hemo-pneumothorax in six,
three and two cases, respectively. In-hospital death was observed in two cases because of the causes other than procedure-related complications.

Conclusion: Catheter malposition is a relatively lesser encountered but an important complication of central venous catheterization. We suggest
that during central venous catheterization, the radiological-guided approach should be of choice instead of the blind-landmark technique to
minimize the risk of catheter malposition.

Key Words: Catheter Malposition, Central Venous Catheterization, Complication, Adverse Event

Amac: Bu calismada santral venoz kateterizasyon sonrasi kateter malpozisyonu olan hastalarin klinik dzelliklerini sunmayi ve ilgili literattirii g6zden
gecirmeyi amacladik.

Gerec ve Yontem: Ocak 2011 - Aralik 2018 tarihleri arasinda Uiciincii basamak bir sevk hastanesinde internal juguler veya subklavyen ven yoluyla
santral venoz kateterizasyon uygulanan toplam 1816 hasta bu kesitsel calismada degerlendirildi. Bunlardan 23 olguda isleme bagl kateter
malpozisyonu tespit edildi ve calisma popiilasyonu kateter malpozisyonu olan bu olgulardan olusturuldu. Calisma popilasyonunun tibbi verileri
elde edildi ve geriye déniik olarak incelendi.

Bulgular: Santral vendz kateterizasyon sonrasi kateter malpozisyon orani %1,26 idi. Calisma popilasyonunun ortalama yasi 55,1+21,3 yil idi ve
952,2'si erkekti. Olgularin 21'inde (%91,3) secilen yaklasim ultrason rehberligi olmaksizin kor nokta teknigi idi. Calisma popllasyonunda, prosediire
bagl diger komplikasyonlar sirasiyla alti, {i¢ ve iki olguda gdzlenen subkiitan hematom, pndmotoraks ve hemopndmotoraks idi. islemle iliskili
komplikasyonlar disindaki nedenlere bagli hastanede 6lim iki olguda gorildi.
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Abstract

Sonuc: Kateter malpozisyonu, nispeten daha az karsilagilan ancak santral ven6z kateterizasyonun 6nemli bir komplikasyonudur. Santral venoz
kateterizasyon sirasinda, kateter malpozisyon riskini en aza indirgemek icin kor nokta teknigi yerine radyolojik kilavuzlu yaklasimin tercih edilmesi

gerektigini dustintiyoruz.

Anahtar Kelimeler: Kateter Malpozisyonu, Santral Vendz Kateterizasyon, Komplikasyon, istenmeyen Olay

Introduction

Central venous catheterization (CVC) is an invasive procedure
that is frequently applied for the treatment of total parenteral
nutrition and hemodialysis as well as in complicated patients
who required a large and safe vascular access. For these purposes,
while internal jugular vein, subclavian vein and femoral veins
are the most frequently accessed veins, external jugular vein,
cephalic and basilic veins are the less frequently preferred (1-
3). The success rate of CVC procedure has been reported to be
between 75 and 99% (2,4-9). Although it is a relatively safe
procedure, serious complications related to the procedure such
as pneumothorax, hemothorax and vessel perforation are rarely
encountered as well. The overall procedure-related complications
have been reported to occur between 0-219% in various reports
(4,6-9). Among the procedure-related complications, catheter
malposition is a relatively lesser described but a significant
complication of CVC insertion, in which the tip of the central
catheter usually malpositioned into a vessel other than the
superior vena cava (SVC).

The aim of this study was to present our experiences on the
cases with catheter malposition following CVC via percutaneous
internal jugular vein or subclavian vein. In addition, in this paper
we also reviewed the existing literature in the light of current
data.

Materials and Methods

Ethical considerations

This study was initiated after obtaining approval from the
Bolu Abant izzet Baysal University Clinical Researches Ethics
Committee (date: 19.12.2019; decision number: 2019/320) and
conducted in accordance with the principles of the Helsinki
Declaration. Before the procedure, all patients were informed
about the intervention and their informed procedural consents
were obtained.

Study population and design

Thisstudy wasaretrospective cross-sectional study conducted
at a tertiary referral hospital in Turkey. In the study, we screened
the medical data of our hospital, and detected that a total of
1816 adult patients underwent percutaneous CVC via internal
jugular vein or subclavian vein from January 2011 to December

2018. We observed that 23 cases had malpositioned CVC via the
routine screening the posteroanterior chest radiographs at post-
catheterization period, and these cases constituted our study
population. For this study there were no described exclusion
criteria and all these 23 adult cases with catheter malposition
following CVC were included in this study. All medical data of
the patients were screened via the computerized database of
our hospital, and then recorded and retrospectively analyzed.
For this study, catheter malposition was defined as catheter tip
placement into a vein other than SVC or right atrium which
detected at the postprocedural routine chest radiography scan.

Procedural approach

All interventions were performed under local or general
anesthesia with sterile conditions in the intensive care unit or
operating room. Patients' non-invasive arterial blood pressure,
electrocardiography and fingertip oxygen saturation were
monitored before the intervention. After the proper body
position was provided, the right or left internal jugular vein or
subclavian vein were percutaneously punctured using Seldinger
needle through either blind landmark technique or ultrasound
guidance. After a sufficient amount of blood was withdrawn
into the syringe, a guidewire was progressed into the central
vein through Seldinger needle. Afterwards, the CVC was inserted
into the target vessel through the guidewire. After the procedure
was completed, in order to check the position of the catheter, a
posteroanterior chest radiograph was routinely obtained from all
patients undergoing CVC. Hereby the catheter malposition was
detected if present. Examples of chest radiograph of patients
with central catheter malposition are shown in Figure 1.

Statistical Analysis

Data were assessed with using Statistical Package for
Social Sciences version 20.0 (SPSS Inc., Chicago, lllinois, USA).
Continuous variables were presented as mean + standard
deviation. Categorical variables were expressed as frequency
and percentage.

Twenty one of 23 cases (91.3%) were punctured through
blind landmark technique without ultrasound guidance while
only 2 cases (8.7%) received an ultrasound guidance during
the catheterization; thus, we were not able to perform a

43



Korkmaz and Ucaroglu. Catheter Malposition as a Considerable Complication of CVC

Ankara Universitesi Tip Fakiiltesi Mecmuasi 2021;74(Suppl 1):42-47

Figure 1: X-ray images of patients with catheter malposition

comparative analysis between the cases with and without
ultrasound guidance. Overall procedure-related catheter
malposition rate was 1.26% (n=23/1816). Mean age of the cases
with catheter malposition was 55.1+21.3 years (range: 19-87
years), and 12 (52.2%) of patients were male. The most common
diagnoses of these cases were chronic renal failure in 8 cases
and malignancy in five cases. Inserted CVC types were short-
term CVC in nine cases, temporary or permanent (tunneled)
hemodialysis catheters in 9 cases, and totally implantable
venous-access port catheter in remaining five cases. Mean
length of hospital stay was 5.2+5.5 days (range: 1-22 days).
In this patient group the most common occurred complication
related to CVC was superficial hematoma, which was observed
in six cases. Other complications related to the procedure
were pneumothorax in three cases and hemopneumothorax
in two cases. In-hospital mortality occurred in two cases due
to causes other than CVC associated complications. Clinical
characteristics of patients with central catheter malposition
are summarized in Table 1.

In the current study, we presented the clinical features of 23
cases with catheter malposition among 1816 patients inserted
CVC via percutaneous internal jugular vein or subclavian vein,
and shared our experiences in the relevant topic. In this case
series, we witnessed that catheter malposition could occur in
many different and atypical localizations. Furthermore, we
detected that the majority of cases with catheter malposition
(91.3%) had a venous access with blind-landmark technique
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without ultrasound guidance, and just two of all cases with
catheter malposition (8.7%) received radiological guidance
during CVC insertion. Therefore, we suggest that the radiological
guidance during CVC insertion are of utmost importance and
necessary to prevent catheter malposition, although we did
not conduct a comparative analysis between blind-landmark
technique and radiological-guidance approach and could not
obtain quantitative evidence.

The first application of CVC was performed for intravenous
fluid administration and parenteral nutrition by Aubaniac (10) in
1952. Since then the CVCs have become gradually more available
and implantable because they provide safer and longer-term
venous access; and nowadays, CVC has become a commonly-
performed invasive procedure in contemporary clinical practice.
Nevertheless, in spite of these benefits of CVCs, CVC insertion
has a dangerous potential of complications including catheter
malposition, migration and embolization, pneumothorax,
hemothorax, air embolism, vascular injury, perforation and even
tamponade (1-9). Among these serious and life-threatening
complications, a relatively less defined but a very important
complication of CVC is the malposition of catheter tip into a
vessel other than the SVC.

Catheter malposition is defined as catheter tip placement
into a vein other than SVC or right atrium, impingement with
lateral wall of SVC (>40°) or arterial cannulation (11,12). The
frequency of catheter malposition has been reported to be
between 1.4 and 11.2% in the large-scale studies in the literature
(4,13-15). In the applications of central catheterization at our
center, procedure-related catheter malposition rate (1.26%)
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was acceptable and even lower as compared to the rates of
the literature. If not addressed, catheter malposition may cause
several adverse events such as venous thrombosis, erosion and
perforation of vessel wall, catheter wedging and dysfunction. In

Table 1: Clinical characteristics of the patients

Primary Type of

Patient Age Gender diagnosis e Puncture
1 47  Female Malignancy TIVAP Blind
2 55  Female Malignancy TIVAP US-quided
3 70  Male Malignancy TIVAP Blind
4 82  Male Malignancy TIVAP Blind
5 33 Male  CRF Temporary  pjng
HD
6 78  Female  CRF Temporary  pjing
HD
Short-term .
7 62 Male CAD ove Blind
Short-term .
8 74 Female ARF ove Blind
Subdural Short-term .
9 51 Female hematoma ove Blind
10 49  Female Hypercalcemia THeDmporary Blind
Pericardial Short-term .
1 83 Male effusion ove Blind
Short-term .
12 74 Male ARF ove Blind
Epidural Short-term .
13 27 Female hematoma ove Blind
o Short-term .
14 87 Female Intoxication ove Blind
15 19 Male CRF Temporary  pjing
HD
16 47  Male  CRF Permanent g1
HD
17 42 Female CRF FSMGIENRNE o
HD
18 20 Male  CRF Permanent gy g
HD
. Short-term .
19 25  Male Gunshot injury Ve Blind
Permanent .
20 41 Female CRF Blind
HD
21 55 Male  CRF ESTIEINSIE o
HD
22 77 Male Malignancy TIVAP Blind
Short-term .
23 69  Female  CAD ove US-guided

fact, as stated by Roldan and Paniagua (11), catheter malposition
is not a complication of central catheter insertion, nevertheless
its underdiagnosis or delayed treatment can be associated with
significant morbidity and even death.

Location - Length of
Punctured Complications p .
vein of catheter related to CVC hospital stay Mortality
tip (day)
RSV RAV Hematoma 2 No
RSV v No 1 No
RSV RICV No 1 No
LSV RSV No 2 No
RIV v No 2 No
Hematoma,
LSV LICV Hemo- 3 Yes
pneumothorax
RIV RSV No 8 No
RV RICV Pneumothorax 13 No
RSV RIMV No 10 No
RSV LSV No 7 No
RV LSV Hematoma 5 No
v LSV No 6 No
LSV RSV No 15 No
RSV LICV Pneumothorax 22 Yes
RSV ()Y, No 1 No
uv LSV No 1 No
LSV RSV No 1 No
RSV RIV No 1 No
Hematoma,
RSV RICV Hemo- 5 No
pneumothorax
LSV RICV No 1 No
RSV RV No 1 No
LSV RSV Hematoma 4 No
RV RSV Hematoma 8 No

ARF: Acute respiratory failure, CAD: Coronary artery disease, CRF: Chronic renal failure, CVC: Central venous catheter, HD: Hemodialysis, LICV: Left intercostal vein, LV: Left jugular vein,
LSV: Left subclavian vein, RAV: Right axillary vein, RICV: Right intercostal vein, RIMV: Right internal mammary vein, RJV: Right jugular vein, RSV: Right subclavian vein, TIVAP: Totally

implantable venous access port, US: Ultrasonography
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The position of catheter tip is of great importance for safety
and longer-term maintenance of CVCs. American Food and
Drug Administration has reported that the catheter tip should
not be placed or allowed to migrate into the heart (16). If a
central catheter is placed into the right atrium or other cardiac
cavities, it can lead to cardiac-related adverse events including
dysrhythmias, intracardiac thrombosis, perforation, tamponade,
and even death. Additionally, catheter tip placed into SVC
can also lead to the catheter malfunction. It is recommended
that the catheter tip should be positioned into the area of
the junction of SVC and right atrium, as the ideal catheter tip
position (11,17-19).

Predisposing factors of catheter malposition are as
follows: Existence of congenital or acquired anatomical
variations, catheter insertion in left thoracic venous system,
methodological inaccuracy, inappropriate bevel orientation
upon needle insertion, and difficult body habitus variants of
patients (e.g., obesity or large breasts). Congenital variations
in venous anatomy such as persistent left-sided SVC, and
acquired factors such as venous thrombosis or stenosis, venous
compression due to tumoral mass may result in catheter
malposition. Catheter malposition is more commonly observed
when the left internal jugular vein or left subclavian vein is
cannulated. Increased malposition risk with the left-side central
venous access is probably on account of existence of a long left
brachiocephalic vessel, a more oblique course to the heart, and
existence of small branches in this region. Appropriate bevel
orientation upon needle insertion facilitates the progression of
guidewire towards intended direction, and the guidewire plays
a key role in steering the successful placement of the catheter.
If the guidewire is unexpected to kink, entering in other vessel
incorrectly, the catheter would tend to be malpositioned or
obstructed after the guidance, even to other venous system, by
following an abnormal path to neck, arm, thorax, or contralateral
side. Moreover, the excessive force that is used inappropriately
as the guidewire run out of vessel, may lead to the catheter
pass into the mediastinum, pleura or other extravascular areas,
which will bring out serious and lethal results (11,18).

Although the malpositioned central catheters have been
reported to localize in almost every possible anatomical
positions, catheter malposition most commonly occurs through
subclavian vein cannulation in which catheter tip entrances
into the internal jugular vein (14). During the percutaneous
subclavian vein access, some measures can be taken to avoid
the catheter malposition. When the subclavian vein cannulation
is attempted, practitioners should make certain that the J-tip
of the guidewire must be pointed caudad during insertion (20).
Lateral flexion of the head toward the insertion side stretchs
and narrows the internal jugular vein, preventing the tip from
entering the jugular venous circulation (21). Manual occlusion
of the ipsilateral internal jugular vein during subclavian vein
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cannulation, also known as “finger in the fossa" technique, can
be applied for preventing malposition of catheter into internal
jugular vein (22). In addition, appropriate catheter length
is another important factor in terms of preventing catheter
malposition. Inappropriate catheter length increases the risk
of catheter malposition. Apart from these, ultrasound-guided
access along with fluoroscopy-guided positioning has become
widely considered to decrease the risk of this adverse event (23-
26).

Since the available publications regarding this adverse event
are in the form of isolated case reports or small case series which
are cumbersome or time-consuming to access and do not provide
pragmatic guidance or solutions to the problem, an universal
consensus has not been established for the management of
catheter malposition yet. Except in some exceptional cases,
the recommendation in cases of central catheter malposition
is to reposition, replace or remove the catheter as soon as it is
practical (23,24). In all our cases, the malpositioned catheters
were removed immediately after the detection of malposition.

While the surgeons usually prefer the blind-landmark
approach without radiological guidance, the interventional
radiologists use the radiological imaging modalities such as
ultrasonography and fluoroscopy during CVC insertion. In many
reportsin recentyears, it has been indicated that the radiological
guidance during CVC insertion decreases the complications
including catheter malposition (5,8,23-27). Nevertheless, despite
this significant benefit of radiological approach, it has also
several disadvantages as follows: Requirement of equipment
and experienced staff, probable longer procedure time, radiation
exposure, and additional cost of radiologic imaging. On the
other hand, since we, the cardiovascular surgeons, are familiar
with the percutaneous puncture technique and the anatomy
of the chest and neck vasculature, and can detect possible
complications and manage them promptly and accurately,
we usually performed the blind-landmark technique in our
procedures and but unfortunately more frequently encountered
with this adverse event as compared with radiological guidance.
Moreover, perhaps, another reason of this situation is that we
have not sufficient experience to use the radiological approach.
In our opinion, also based on our experiences, radiological
guidance during CVC insertion should be preferred in all
catheterization practices if possible.

Study Limitations

The main limitations of this study study were its retrospective
nature and single-centered design. Another important limitation
of the study was the lack of the comparison between blind-
landmark and radiological-guidance procedures. In addition, we
could not provide sufficient data on the number of puncture,
preference for puncture vessel and side because our work was a
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retrospective study; thus, the aforementioned topics were could
not be discussed in the light of practitioners' experiences.

It should be keep in mind that CVC insertion carries a
substantial procedure-related catheter malposition risk even
in the experienced hands. In spite of its some disadvantages,
radiological-guided CVC insertion should be considered as first
choice instead of the blind-landmark technique during CVC in
order to minimize the occurence of catheter malposition.
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Pediatrik Hastalarda Malign Karaciger Timaorlerinin
Degerlendirilmesi: Tek Merkez Deneyimi

Evaluation of Malignant Liver Tumors in Pediatric Patients: A Single Center Experience
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Amac: Cocukluk caginda malign karaciger tlimorleri nadirdir. Hepatoblastom ve hepatoseliiler karsinom en sik goriilen iki tiptir. Bu calisma ile;
klinigimizde izlenen malign karaciger timori tanisi alan hastalarimizin demografik, klinik 6zelliklerini ve tedavi sonuclarini geriye doniik olarak
incelemeyi amacladik.

Gerec ve Yontem: Saglik Bilimleri Universitesi, Ankara Cocuk Saghgi ve Hastaliklar Hematoloji Onkoloji Egitim Arastirma Hastanesi, Cocuk Onkoloji
Klinigi'nde 2010-2019 tarihleri arasinda takip edilen, karacigerde malign tlimori olan 13 olgunun demografik 6zellikleri, timor lokalizasyonu, klinik
ve radyolojik bulgulari, histopatolojik bulgulari, tedavileri ve son durumlari retrospektif olarak incelendi.

Bulgular: Karacigerde malign timorii olan 13 cocuk hasta (erkek/kiz: 6/7) degerlendirildi. Hastalarin ortanca yasi 38 ay (minimum: 4- maksimum:
198 ay) olarak hesaplandi. Hepatoblastom (n=11, %84,6), hepatoseliiler karsinom (n=1, %7,69), karacigerin farklilasmamis sarkomu (n=1, %7,69)
tanilari alan hastalar meveuttu. Hepatoblastom tanili 1 hastada (%9) ve undiferansiye sarkom tanili hastada alfa fetoprotein diizeyi (AFP) <100 ng/
mL (0-9) idi. Cerrahi ve kemoterapiden olusan tedaviler uygulandi. Relaps ve/veya progresif hastalik nedeni ile 2 hasta eksitus oldu. Genel sagkalim
orani %388,9 olarak hesaplandi.

Sonuc: Karacigerde malign tiimorii olan hastalarimizi retrospektif olarak degerlendirerek, tek merkez deneyimi sunulmustur. Hasta sayimiz kisithdir.
Ancak cocukluk cagindaki karaciger kanserleri icin oldukca iyi yasam oranlarini icermektedir. Kemoterapiye bagl uzun dénem komplikasyonlarin
degerlendirilmesi icin uzun soluklu takip siirelerini iceren calismalar planlanmahdir.

Anahtar Kelimeler: Hepatoblastom, Hepatoseliiler Karsinom, Cocuk

Abstract

Objectives: Malignant liver tumors are rare in childhood. Hepatoblastoma and hepatocellular carcinoma are the two most common types of
malignant liver tumors. In our study, we reviewed the demographic, clinical features and treatment outcomes of pediatric patients with malignant
liver mass followed in our clinic retrospectively.

Materials and Methods: Patients with 13 malignant liver tumors, who were diagnosed in University of Health Sciences Turkey, Ankara Pediatric
Hematology Oncology Training and Research Hospital, Pediatric Oncology Clinic between 2010 and 2019, were included in the study. Their files were
reviewed retrospectively, and their demographic characteristics, tumor localization, clinical and radiological findings, treatments and response to
treatment were also investigated.

Results: Thirteen pediatric patients (male/female: 6/7) with malignant tumors in the liver were evaluated. The median age of the patients was
calculated as 38 months (minimum: 4- maximum: 198 months). There were patients diagnosed with hepatoblastoma (n=11, 84.6%), hepatocellular
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Abstract

carcinoma (n=1, 7.69%), and liver undifferentiated sarcoma (n=1, 7.69%). Alpha fetoprotein level was <100 ng/mL (0-9) in one patient (9%) with a
diagnosis of hepatoblastoma and in one patient with undifferentiated sarcoma. Treatments consisting of surgery and chemotherapy were applied.
Two patients died due to relapse and/or progressive disease. Overall survival rate was calculated as 88.9%.

Conclusion: A single-center experience was presented by retrospectively evaluating our patients with liver malignant tumors. The number of our
patients was limited. However, this study contains very good survival rates for childhood liver cancers. Studies involving long-term follow-up
periods should be planned in order to evaluate long-term complications due to chemotherapy.

Key Words: Hepatoblastoma, Hepatocellular Carcinoma, Child

Primer karaciger (KC) tlimérleri cocukluk caginda nadirdir
(1). Cocukluk cagr kanserlerinin 9%0,5-2'sini olusturmaktadir
(2). Bu lezyonlarin 2/3'i malign karakterdedir (3-5).
Hepatoblastom ve hepatoseliiler karsinom (HSK) malign
karaciger timorlerinin en sik gorilen iki tipidir (1).
Hepatoblastom; olgularin biyik kismini olusturur ve bu
olgularin ¢ogu 2 yasindan 6nce tani alir (6). Hepatoblastom
olgularinin goérilme sikhgr; 5 yasin lzerinde belirgin olarak
azalir (7). Hepatoseliiler kanser ise 15 yas ve {zerindeki
hastalarda daha sik gorilmektedir (8). Bu calismada;
klinigimizde izlenen malign KC timéri tanisi ile izlenen
hastalarimizin demografik ve klinik 6zelliklerinin retrospektif
olarak degerlendirilmesi amaglanmistir.

Gerec ve Yontem

Calisma; Ankara Cocuk Saghgr ve Hastaliklari Hematoloji
Onkoloji  Egitim Arastirma Hastanesi, Cocuk Onkoloji
Klinigi'nde gerceklestirildi. Boliimiimiizde; Ocak 2010- Arahk
2019 tarihleri arasinda takip edilen KC'de malign tiimdrii olan
hastalarin dosyalari geriye doniik olarak incelendi. Calisma
icin; Ankara Cocuk Sagligi ve Hastaliklari Hematoloji Onkoloji
Egitim Arastirma Hastanesi'nden 30/07/2019 tarihinde 2019-
232 karar numarasi ile etik kurul onayr alindi. Hastalarin
dosyalarindan basvurudaki demografik o6zellikleri, klinik
oOzellikleri, radyolojik goriintiileme ve patoloji raporlari, tedavi
semalar kaydedildi. Tlim hastalarda tani biyopsi ile konuldu.
Hepatoblastom tanisi ile izlenen olgularda; evreleme igin
PRETEXT evreleme sistemi kullanildi. Bu evreleme sisteminde
karacigerin damarsal yapisina gore; karacigeri her iki ana
lobda ikiser olmak Uzere 4 segmente ayrilir. Buna gore
karaciger sol lob i¢, sol lob dis, sag lob 6n ve sag lob arka
olmak lizere 4 segmente ayrilmaktadir. Yan yana tiimor
saptanmayan 3 segment oldugunda PRETEXT I, yan yana
timorden saptanmayan 2 segment oldugunda PRETEXT
Il, yalnizca 1 segment saglam ya da yan yana olmayan 2
segment saglam oldugunda PRETEXT Il ve tim segmentlerin
tutulumunda PRETEXT IV olarak kabul edilmektedir.

istatistiksel Analiz

Calismada kullanilan tlim istatistik analizler Statistical
Package for Social Sciences version 21.0 software for Windows
(IBM SPSS Statistics for Windows,Version 21.0. Armonk, NY: IBM
Corp., USA) kullanilarak yapilmistir. Kategorik 6lctimler sayi ve
ylizde olarak, sayisal dlctimlerse ortalama ve standart sapma
olarak belirtildi. Sagkalim analizi; Kaplan-Meier ydntemi ile

yapildr.

Bulgular

Calismaya 13 hasta [7 hasta (%53,8) kiz, 6 hasta (%46,2)
erkek] alindi. Ttim hastalarin ortanca yasi 38 aydi (minimum -
maksimum deger: 4-198 ay).

Hepatoblastom (n=11, %84,6), hepatoseliiler kanser (n=1,
%7,69), karacigerin farklilasmamis sarkomu (n=1, 9%7,69)
tanilari olan hastalar mevcuttu.

En sik basvuru sikayeti; karin sisligi (%76,9) ve huzursuzluk
(%61,5) idi. Kusma, kabizlik, halsizlik, istahsizlik diger basvuru
sikayetleri (%69,2) arasinda yer aldi. Bir hastada; coklu
dogumsal anormallik, 2 hastada; prematire dogum ve diisiik
dogum agirhgr 6ykusi, 1 hastada ise total parenteral nutrisyon
alma oykdisu vardi.

Hepatoblastom olan hastalarin histopatolojik alt tipleri;
mix epitelyal patern (n=8, %72,7), epitelyal embroyonal patern
(n=3, %27,3) idi. PRETEXT evreleme sistemine gdre hastalarimiz
gruplandirildiginda; PRETEXT evre 2 olan 5 hasta (%45,4),
PRETEXT evre 3 olan 1 hasta (%9), PRETEXT evre 4 olan 5 hasta
(%45,4) vard.

Karaciger sag lob tutulumu %72,7 oraninda daha sik
olarak saptandi. Akciger metaztazi; 4 hastada (%30,7)
saptandi. Ortanca alfa fetoprotein (AFP) degeri; 54000
ng/mL (51-764000 ng/ml) saptandi. Iki hastada AFP
diizeyi <100ng/mL (normal sinir: 0-9 ng/ml) saptandi. Bu
hastalar tanilari; hepatoblastom (n=1) ve farklilasmamis KC
sakromuydu (n=1).

Hepatoblastom tanisi ile izlenen hastalarda PLADO (sisplatin,
adriamisin) ve stiper PLADO kemoterapi protokolii kullanildi.
Preoperatif kemoterapi; 4 kir - 6 kiir verildikten sonra cerrahi
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tedavi uygulandi. Bir hastaya karaciger nakli yapildi. Hastalarin
demografik ve klinik 6zellikleri Tablo 1'de verilmistir.

Hepatoselliler kanser tanisi alan hastada, karaciger sag
lobunu dolduran 14x13x17 cm boyutunda kitle saptandi. Daha
once saglikli oldugu bilinen hastanin alfa feto protein degeri;
15400 ng/mL saptandi. Toplam 6 kiir sisplatin (80 mg/m? 1. giin)
adriamisin (30 mg/m?, 2. ve 3. giin) ve sorafenib (250 mg/m?
5-21. giinler) kemoterapisi ve sag hepatektomi uygulandi. Hasta
7 yildir remisyonda izlenmektedir.

Farklilasmamis karaciger sarkomu tanisi alan hastada,
karacigerde segment 2 ve 3'li dolduran 36x37x49 mm boyutlu
kitle saptandi. Total kitle eksizyonu yapildi. Cerrahi sinir negatif
saptandi. ifosfamid (3 gr/m?), doksorubisin (37,5 mg/m?) iceren
kemoterapi protokoli 5 kiir verildi. Hasta 2 yildir remisyonda
izlenmektedir.

iki hastada safra yollarinda dilatasyon ve striktiire bagli
kolestaz (%15,3) goriildi. Perkiitan transhepatik yontem ile
stent takildi. Kolestaz bulgulari geriledi.

Tim hastalarin ortanca takip siiresi 54 ay (3-107 ay)
bulundu. Relaps ve/veya progresif hastahk nedeni ile
hepatoblastom tanili 2 hasta eksitus oldu. Bu hastalardan

Tablo 1: Hastalarin karakteristik ozellikleri

Ozellikler n (%)
Tani

HB 11 (84,6)
HSK 1(7,69)
Undiferansiye karaciger sakromu 1(7.69)
Cinsiyet

Erkek 6 (46,2)
Kiz 7 (53,8)
Yas (ay)

Medyan (aralik) 38 (4-198)
Histopatolojik

HB

Pir fetal 0

Mix epitelyal 8 (72,7)
Epitelyalembroyonal 3(27,3)
HSK 1 (100)
Diger 1 (100)

Serum AFP (ng/mL)
Medyan (aralik)

Pulmoner metastaz

54000 (51-764000)

Evet 4(30,7)
Hayir 9 (69,3)
PRETEXT

Grup | 0

Grup Il 5

Grup Il 1

Grup IV 5
Vaskiilerinvazyon

Evet 1

Hayir 12

HB: Hepatoblastom, HS: Hepatoseliler kanser, HSK: Hepatoseliiler karsinom, AFP: Alfa
fetoprotein diizeyi
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birinde AFP degeri yasina gore normal sinirlardaydi. Diger
hastada ise; postoperatif damar invazyonu saptandi.
Hepatoblastom tanili olgularimizda yasam orani %81,8, tiim
KC malign tlimorleri degerlendirildiginde ise yasam orani
0088,9 bulundu.

Cocukluk  caginda gorilen malign  KC  tiimorleri;
HSK, undiferansiye embriyonal sarkom, anjiyosarkom,
rabdomiyosarkom ve epitelioid hemanjio endotelyoma ve
kolanjiyokarsinomdur (1,4,9,10). Hepatoblastom; benzer sekilde
bizim hastalarimiz icinde de c¢ogunlugu olusturmaktaydi.
Cocukluk caginda nadir goriilen farklilasmamis KC sarkomu ve
HSK tanisi alan 2 hasta vard.

Hepatoblastom; 2 yas altinda daha sik gorilmektedir ve
ortanca taniyasi 18 ay olarak bildirilmektedir (4). Hepatoseliiler
kanser ise daha cok adelosan yas grubu cocuklarda karsimiza
ctkmaktadir (8). Hepatoblastom olgularinin sadece %5'i, 4
yasindan buytik cocuklardir (4). Pateva ve ark. (7) tarafindan
yapilan literatiir degerlendirilmesinde; 5 yas Ulzerinde tani
alan az sayida olgu (13 olgu) derlenmistir. Hepatoseliiler
kanser olan hastamiz adelosan yasta, hepatoblastom tanili
hastalarimizdan sadece bir tanesi 5 yasin lizerindeydi.

Malign karaciger kanseri olan hastalar, kitlenin yerlesimine
ve buytikligune gore farkli sikayetler ile karsimiza gelebilirler
(2). Karinda sislik, kabizlik en sik karsilasilan sikayetlerdir
(4). Istahsizlik, huzursuzluk, kusma, kilo kaybi eslik eden
diger sikayetler arasinda yer alabilir (6,8). Cocuk hastalarda
sarilik gorulen karaciger kitlesi daha sikhkla biliyer
rabdomiyosarkom ve karacigerin farkhilasmamis sarkomudur
(10). Bizim calismamizda da en sik basvuru sikayetleri karin
sisligi ve huzursuzluktu. Hastalarimizin yarisinda evre 4
hastalik goriilmesi karin sisliginin kolayca fark edilemedigi
anlasiimaktadir.

Beckwith-Wiedemann sendromu, ailevi adenomatoz
polipozis, prematiritelik, cok diisiik dogum agirligi dykusi,
fototerapi, kan transflizyonu ve total parenteral nitrisyon
(TPN) gereksinimi hepatoblastom goriilme riskini artiran
faktorler arasinda sayilmaktadir (6,10-12). Hepatoblastom
tanisi alan hastalarimizdan iki hastada prematurite ve dusuk
dogum agirligr dykdisi, bir hastada TPN alma 6ykdsi vardi. Bu
faktorlerin hepatoblastom gelisimi lizerine etkisini belirlemek
hasta sayimizin az olmasi nedeni ile oldukca giictir.

Hepatoselller kanser, kronik viral hepatit metabolik
karaciger hastaligina ikincil siroz ile iliskilendirilmistir (8,13).
Hepatoselller kanser tanisi ile izledigimiz hastamizda altta
yatan viral hepatit, metabolik hastalik veya otoimmiin hepatit
tespit edilmedi. Bu nedenle; her zaman altta yatan risk faktori
olmayabilecedi unutulmamalidir.
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Malign KC kanserlerinde kesin tani; histopatolojik olarak
koyulmaktadir (3). Tiim hastalarimiz histopatolojik olarak
tani almistir. Hepatoblastom histopatolojik olarak farkli alt
tiplere ayriimaktadir (14). Pir fetal tipte olan hastamiz yoktu.
Société Internationale d'Oncologie Pédiatrique - Epithelial
Liver Tumor Study Group (SIOPEL) tedavi 6ncesi KC'de tlimor
yayginhigini degerlendirme sistemini (PRETEXT) gelistirmistir
(15). Bizim hastalarimizda bu evrelendirme sistemi kullanilarak
evrelendirildi. Hastalarin cogunlugunun PRETEXT evre 4 hastalar
oldugu gorildi. Bu durum kitlelerin ancak belirgin sekilde
blytimesiyle aileler tarafindan fark edilir olmasi ile iliskili
olabilir. Bu nedenle ailelerin farkindaliginin artirilmasi cok
onemli oldugu duistinilmektedir.

Malign KC tlimorlerinde; total olarak cikarilabilecek
kitlelerde oncelikli olarak cerrahi tedaviler uygulanmaktadir
(13). Hepatoblastomda cerrahi tedavi uygulama zamani;
SIOPEL grubu ve Cocuk Onkoloji Grubu'na (COG) gore
degismektedir. SIOPEL grubu cerrahi 6ncesi kemoterapi, COG
grubu ise; kitlenin total olarak cikarilabilecegi hastalarda
oncelikli olarak cerrahi tedavi yapilmasini 6nermektedir
(3). Tam rezeksiyon yapilamayacak hastalarda, kemoterapi
ile kitlenin boyutlari kucultildikten sonra cerrahi tedavi
uygulanmaktadir (16). Cerrahi uygulanmayacak boyutlarda
veya vyerlesimde olan hastalara ise karaciger nakli
onerilmektedir (17). Bizim merkezimizde de hepatoblastom
tanili hastalarda sisplatin temelli neoadjuvan kemoterapi
sonrasinda cerrahi tedavi prensibi benimsenmistir. Cerrahi
oncesi evresine gore PLADO ve/veya stiper PLADO protokolii (4
veya 6 kiir) sonrasinda cerrahi tedavi uygulandi. Hepatoseliiler
kanser tanisi ile izlenen hastaya da kemoterapi sonrasinda
cerrahi tedavi uygulandi.

Karacigerin farkhilasmamis embriyonel sarkomu, nadir bir
malign karaciger kanseridir (10,18). Total cerrahi rezeksiyona ek
olarak, kemoterapi ve radyoterapi tedavilerinin kombinasyonu
ile daha iyi bir sagkalim saglanmaktadir (18). Undiferansiye
karaciger sarkomu tanisi ile izlenen hastamiza dncelikle cerrahi
ardindan adjuvan kemoterapi verildi.

Hepatoblastomlu cocuklarda %20 oraninda akciger
metastazi saptanmaktadir (19). Hepatoselliiler karsinomlu
hastalarda bu oran daha yiiksektir (8). HSK ve farkhilasmamis KC
sarkomu tanili hastamizda uzak organ metaztazi saptanmadi.
Hepatoblastom tanili olgularimiz degerlendirildiginde bu oran
%30 civarinda olup daha yiiksekti ve bu durum hastalarimizin
ileri evre hastalik bulgulari ortaya cikana kadar hastaneye
basvurmamasina baglanmistir.

The Children's Hepatic Tumors International Collaboration
tarafindan; ileri PRETEXT evresi, diisiik a-fetoprotein (AFP;
<100 ng/ml) ve metastatik hastalik daha kot prognozlu
hastalarin belirlenmesinde kullanilan parametreler
olarak belirlenmistir (20). Bazi calismalarda ise cok dustiik

dogum adirlikli olgularda progresyonun daha hizli oldugu
bildirilmektedir (21). Bizim karaciger nakli sirasinda rezeksiyon
materyalinde damar invazyonu saptanan hastamiz, dustik
dogum agirlikli ve prematiire dogum 6ykiisii olan bir hastaydi.
Kaybedilen hepatoblastom tanili bir diger hastanin ise AFP
degeri tani aninda yasi ile uyumlu sinirlar icindeydi. Hasta
sayimiz kisith olmasi sebebi ile bu faktorlerin prognoza etkisi
degerlendirilememistir.

Ozellikle hepatoblastomlu cocuklar igin prognoz, kemoterapi,
cerrahi rezeksiyon ve postoperatif bakim sartlarindaki gelismeler
sayesinde Onemli Glctide iyilesmistir (22). Hepatoblastomda;
hastaliksiz sagkalim oranlari evreye gore degisir ve iyi risk
ozellikleri tasiyan hastalarda %90'dan fazladir (19). Hepatoseliler
kanser tanili hastalarda bu oran belirgin sekilde diismektedir
(8). Karaciger nakli ve kemoterapi kombinasyonu ile ileri evre
olgularda bile iyi sonuclara ulasilabilecegi bildirilmektedir
(23). Merkezimizde sisplatin bazli kemoterapi protokolleri
uygulanmistir. Cerrahi tedavi ve kemoterapi kombinasyonu ile
ylksek yasam oranlari elde edilmistir.

Cahismanin Kisithliklar

Hasta sayimizin az olmasi ¢alismamizin kisithhgidir. Ancak;
bu tlimdrlerin  nadir olarak gorildigu  dustindldigiinde
sonuclarimiz ylksek yasam oranlari elde edildigini gostermesi
sebebi ile degerlidir.

Sonug¢ olarak; karaciger malign tlimori olan hastalarimizi
retrospektif olarak degerlendirerek, tek merkez deneyimi
sunmay! amacladik. Hasta sayimiz kisithdir. Ancak c¢ocukluk
cagindaki KC kanserleri icin olduk¢a iyi yasam oranlarini
icermektedir. Kemoterapiye bagli uzun donem komplikasyonlarin
degerlendirilmesi i¢in uzun soluklu takip siirelerini iceren
calismalar planlanmalidir.
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The Effect of Obesity on COVID-19 Course
Obezitenin COVID-19 Seyrine Etkisi
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Abstract

Objectives: Clinical features and risk factors are highly variable for Coronavirus disease-2019 (COVID-19). Researchers investigate for the prediction
of people who have high risk of developing severe illness and dying. The aim of this study is to examine the effect of obesity on the course of
COVID-19.

Materials and Methods: Patients with laboratory confirmed COVID-19 were retrospectively screened between March 11 and April 30. Anthropometric
measures including standing height and body weight were measured at admission. Body mass index (BMI) was calculated and patients were
classified into three groups as BMI<25, BMI 25-29.99, and BMI>30 according to the guidelines for the diagnosis and treatment of obesity in Turkey.

Results: A statistically significant correlation was found between BMI and disease severity and intensive care unit admission (p<0.001and p<0.001
respectively). A significant relationship was found between the BMI and support of invasive mechanical ventilation (p=0.007). Mortality rates of the
patients were also significantly different in BMI groups (p=0.030). The mortality rate was 1.1% in patients with a BMI <25 and 1.3% in patients with
a BMI 25-29.99. However, mortality rate was 8.6% in patients with a BMI >30.

Conclusion: The relationship between infectious diseases and obesity has not been established yet. Immune system deficiency, obesity-related
comorbidities and respiratory tract abnormalities may cause poor prognosis of infectious diseases. So early detection and aggressive treatment for
obese patient with COVID-19 is very important.

Key Words: Obesity, COVID-19, Infection Diseases

Amag: Klinik 6zellikler ve risk faktorleri, Koronavirls hastali§i-2019 (COVID-19) igin oldukca degiskendir. Agir hastaliga yakalanma ve 6lme riski
yliksek olan kisileri dngdrmek icin cesitli arastirmalar yapiliyor. Bu ¢alismanin amaci obezitenin COVID-19 seyrine etkisini incelemektir.

Gerec ve Yontem: Laboratuvarca dogrulanmis COVID-19'u olan hastalar, 11 Mart ile 30 Nisan tarihleri arasinda retrospektif olarak tarand.. Yatista
antropometrik 6l¢limlerden boy ve viicut agirhigr 6lctldu. Viieut kitle indeksi (VKI) hesaplandi ve hastalar Tiirkiye obezite tani ve tedavi kilavuzlarina
gore VKI<25, VKI 25-29,99 ve VKI>30 olmak tizere {i¢ gruba ayrildi.

Bulgular: VKi ile hastalik siddeti ve yogun bakim Uinitesine yatis arasinda istatistiksel olarak anlamli bir iliski bulundu (sirasiyla p<0,001 ve p<0,001).
VKi ile invazif mekanik ventilasyon destegi arasinda anlamli bir iliski bulundu (p=0,007). Hastalarin &liim oranlari da VKI gruplarinda anlamli olarak
farkliydi (p=0,030). Oliim orani VK| <25 olan hastalarda %1,1, VKI 25-29,99 olan hastalarda %1,3 idi. Ancak VKI 30 olan hastalarda 61im orani %8,6
olarak saptandi.

Sonuc: Enfeksiyon hastaliklari ile obezite arasindaki iliski net bir sekilde kurulamamistir. Bagisiklik sistemi yetersizligi, obezite ile iliskili komorbiditeler
ve solunum yolu anormallikleri bulasici hastaliklarin kdtli prognozuna neden olabilir. Bu nedenle COVID-19 ile izlenen obez hasta i¢in erken teshis
ve agresif tedavi cok 6nemlidir.

Anahtar Kelimeler: Obezite, COVID-19, Enfeksiyon Hastaliklari
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Introduction

On February 11, 2020, the World Health Organization (WHO)
named the pneumonia with unknown etiology as Coronavirus
disease-2019 (COVID-19). Clinical features and risk factors are
highly variable for COVID-19. COVID-19 can be asymptomatic,
mild or severe forms. So researchers investigate for prediction of
people who have high risk of developing severe illness and dying.
Chronic conditions such as diabetes mellitus (DM), hypertension
(HT), chronic lung diseases (CLD) and cardiovascular diseases,
increase the risk for severe COVID-19 (1,2). Recent study have
linked obesity to more severe COVID-19 illness and mortality
(3,4). Obesity leads to dysregulated immune response. This is
very important for infection diseases. The aim of this study is to
examine the effect of obesity on COVID-19 course.

Materials and Methods

Patients with laboratory confirmed COVID-19 who were
admitted to the main pandemia hospital in Turkey, between
March 11 and April 30, were retrospectively screened. Patients
with COVID-19 were confirmed by a positive result from real-
time reverse transcriptase-polymerase chain reaction assay with
nasal and pharyngeal swab specimens for severe acute respiratory
syndrome causing Coronavirus-2 RNA. The clinical data of 335
patients have been obtained. Patients who were under the age
of 18, underweight [body mass index (BMI)<18.5], pregnant,
using steroid therapy and who had malignancy were excluded.
A total of 229 patients were included in the final analysis.
Cases were diagnosed on the basis of interim guidance of WHO
(5). Patients were classified into three groups as mild disease,
pneumonia and severe pneumonia (Table 1). Clinical symptoms,
signs and laboratory data were obtained from medical records
of hospital. Anthropometric measures including standing body
weight and height were measured at admission, with no shoes
and light indoor clothing. Weight was measured to the nearest
0.1 kg and height was measured to the nearest 0.1 cm and
BMI was calculated as weight divided by height, expressed as
kilogram per square meter. Patients were classified into three

Table 1: Study groups
- Positive results of RT-PCR for SARS-CoV-2

groups as BMI <25, BMI 25-29.99 and BMI >30 according to
Turkey obesity diagnosis and treatment guidelines. This study
was approved by Locals Ethics Committee (date: 21.05.2020,
number: E1-20-623) and by Ministry of Health (number: 2020-
05-07T08_51_26.xml).

Statistical Analysis

Statistical analysis of the data was performed using Statistical
Package for the Social Sciences (Version 22, SPSS Inc., Chicago,
IL, USA) package program. The normal distribution of the data
was tested with the Shapiro-Wilk test. Descriptive statistics of
categorical variables were reported as number and percentage
(%). Descriptive statistics of continuous variables were reported
as mean + standard deviation or median + interquartile range
(minimum-maximum) according to data normality distribution.
Relationships between BMI level and socio-demographic
characteristics, smoking, symptoms, comorbidity, disease
severity, need for intensive care, need for mechanical ventilation,
and mortality were investigated using the chi-square test or
Fisher's exact test, depending on the number of data in the
crosstab cells. Relationships between continuous variables
were evaluated with the Pearson correlation coefficient.
Hospitalization durations of the patients between 3 different
BMI groups were compared using the One-Way ANOVA test.
Post-hoc pairwise comparison tests with Bonferroni correction
were used to determine which groups caused the difference.
Covariance analysis (ANCOVA) was used to compare the length
of hospital stay by statistically controlling the effect of patient
ages among the BMI groups. Since the data was not normally
distributed between two different BMI groups, the length of ICU
stay was compared with the Mann-Whitney U test. Statistical
significance level was accepted as p<0.05.

Two hundred and twenty-nine patients were included in
the study. One hundred and twenty-two (53.3%) of patients
were female and 107 (46.7%) were male. The mean age of the
patients was 45.16+16.19 (18-86). The seventy-six (33.2%)
patients were BMI <25.95 (41.5) patients were BMI 25-29.99

- Uncomplicated upper respiratory tract viral infection symptoms of COVID-19 such as fever, fatigue, cough, anorexia, muscle

Mild disease pain, headache and sore throat. Patients may also experience diarrhea, nausea and vomiting.

- No typical computed tomography (CT) image abnormalities of viral pneumonia

- Positive results of RT-PCR for SARS-CoV-2

. - Fever or fatigue, cough (with or without sputum production), anorexia, malaise, muscle pain, sore throat, dyspnea, nasal

Pneumonia : . .

congestion, headache, diarrhea, nausea, and vomiting

- Typical CT image abnormalities of viral pneumonia.
Severe - Shortness of breath, respiratory rate (RR) >30 times/min.
pneumonia - Oxygen saturation (resting state) <93% on room air

RT-PCR: Reverse transcriptase-polymerase chain reaction, SARS-CoV-2: Severe acute respiratory syndrome causing Coronavirus-2, COVID-19: Coronavirus Disease-2019, min: Minute
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and 58 (25.3%) patients were BMI >30. Female and male ratios
were similar between BMI groups (p=0.074) (Table 2). Patient
ages were statistically significantly different between BMI
groups (p<0.001).

In the BMI groups, the gender distribution, smoking rates,
and symptom rates were similar (p=0.074, p=0.707, p=0.112,
respectively) (Table 2), and the rates of comorbidity were
significantly different (p=0.032). The distributions of coronary
artery, CLD and kidney disease were similar (p=0.581, p=0.412,
p=0.091, respectively). The distribution of DM and HT was
significantly different between BMI groups (p=0.027, p=0.047,
respectively).

A statistically significant correlation was found between
BMI and disease severity (p<0.001, Table 3). A significant
correlation was found between the BMI and intensive care unit
(ICU) admission (p<0.001), (Table 3). A significant relationship
was found between the BMI and support of invasive mechanical
ventilation (p=0.007) (Table 3). While the support of mechanical
ventilation was required in 1.3% of the patients with a BMI <25
and in 1.1% of the patients with a BMI 25-29.99, support of

mechanical ventilation was required in 10.3% of the patients
with a BMI >30. Mortality rates of the patients were also
significantly different in BMI groups (p=0.030) (Table 3). Since
the mean age of the patients in the BMI groups was statistically
significantly different, the patients were divided into two
groups as under 60 and over 60 and a statistically significant
relationship was found between BMI level and disease severity
in both age groups (age<60: p<0.001; age>60: p=0.026) (Table
4). In patients under the age of 60: Mild disease was observed
in 44.4% of patients with a BMI<25, while 24.3% of patients
with a BMI 25-30 and 21.6% of patients with a BMI>30 had
mild disease. In patients aged 60 and above, mild disease was
observed in 50% of those with a BMI <25, while 120 of patients
with a BMI 25-29.99 and 9.5% of patients with a BMI>30 had
mild diseases.

The comparison of hospital stay times between research
groups is given in Table 5. The length of stay in hospital
was statistically significantly different between the groups
(p=0.001). The post-hoc double comparison test was
performed to determine the groups where the difference

Table 2: Comparison of gender, smoking, symptom and comorbidity distributions of patients between BMI groups

BMI Groups
<25
(n=76)
Female 35 (46.1%)
Gender
Male 41 (53.9%)
Smoking 9 (11.8%)
Symptoms 69 (90.8%)
Comorbidity 15 (19.7%)
Coronary artery 2 (2.6%)
HT 5 (6.6%)
DM 5 (6.6%)
CLD 4 (5.3%)
Kidney disease 0 (0%)

“Chi-square test, *Fisher's exact test

Total
25-30 >30 (n=229) p-values
(n=95) (n=58)
49 (51.6%) 38 (65.5%) 122 (53.3%) e
46 (48.4%) 20 (34.5%) 107 (46.7%)
9 (9.5%) 8 (13.8%) 26 (11.4%) 0.707®
93 (97.9%) 54 (93.1%) 216 (94.3%) 0.112b
32 (33.7%) 23 (39.7%) 70 (30.6%) 0.032°
6 (6.3%) 3 (5.2%) 11 (4.8%) 0.581°
17 (17.9%) 13 (22.4%) 35 (15.3%) 0.0272
8 (8.4%) 11 (19.0%) 24 (10.5%) 0.047°
5 (5.3%) 6 (10.3%) 15 (6.6%) 0.412°
4 (4.2%) 0 (0%) 4 (1.7%) 0.091°

DM: Diabetes mellitus, HT: Hypertension, CLD: Chronic lung disease, BMI: Body mass index

Table 3: Comparison of disease severity, intensive care need, mechanical ventilation need and patient conditions among BMI groups

BMI groups

<25
(n=76)

34 (44.7%)
41 (53.9%)
1 (1.3%)
1 (1.3%)
1 (1.3%)
1(1.3%)

Mild disease
Disease severity Pneumonia
Severe pneumonia
Need for intensive care
Need for mechanical ventilation
Mortality rate

Chi-square test, “Fisher's exact test
BMI: Body mass index

Total
25-30 >30 (n=229) p-values
(n=95) (n=58)
20 (21.1%) 10 (17.2%) 64 (27.9%)
64 (67.4%) 27 (46.6%) 132 (57.6%) <0.001*
11 (11.6%) 21 (36.2%) 33 (14.4%)
6 (6.3%) 14 (24.1%) 21 (9.2%) <0.001?
1 (1.1%) 6 (10.3%) 8 (3.5%) 0.007°
1 (1.1%) 5 (8.6%) 7 (3.1%) 0.030°
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Table 4: Comparison of COVID-19 disease severity at different ages between BMI groups

Age group

<60

Disease severity

Mild disease
Pneumonia
Severe pneumonia
Total

Mild disease
Pneumonia
Severe pneumonia
Total

#Chi-square test, “Fisher's exact test
COVID-19: Coronavirus disease-2019, BMI: Body mass index

BMI Groups
<25

32 (44.4%)
39 (54.2%)
1 (1.4%)

72

2 (50%)

2 (50%)

0 (0%)

4

25 - 30
17 (24.3%)
48 (68.6%)
5 (7.1%)
70

3 (129%)

16 (64%)

6 (24%)
25

Table 5: Comparison of the length of stay in the hospital between BMI groups

Length of hospital stay

One-Way ANOVA

ANCOVA

BMI Groups
<25 (1)
(n=76)

9.76+4.15
(8.81-10.71)

10.35+5.51
(9.11-11.6)

>30

8 (21.6%)
20 (54.1%)
9 (24.3%)
37

2 (9.5%)

7 (33.3%)
12 (57.1%)
21

Total p-values

57 (31.8%)
107 (59.8%)
15 (8.4%)
179

7 (14%)

25 (500%)
18 (36%)
50

<0.001?

0.026°

Post-hoc p-values

25-30 (2) >30 (3) p-values with Bonferroni
(n=95) (n=58) corrections
12.32+5.36 12.28+6.95 0,001 j 20002
(11.22-13.41) (10.45-14.10) 9-3- 1.000
12.18+5.34 11.73+5.45 b

(11.1-13.26) (10.32-13.14) 0.094 B

2One-Way ANOVA test with mean + standard deviation (95% confidence interval for mean)

®ANCOVA test with mean + standard deviation (95% confidence interval for mean)
BMI: Body mass index, ANOVA: Analysis of variance, ANCOVA: Analysis of covariance
originated. The length of stay in hospital of the patients with
a BMI 25-29.99 was 11+5 (4-38), BMI>30 was 11+5 (2-52) and
BMI <25 was 945 (2-26). The length of stay in hospital of the
patients with a BMI 25-29.99 and BMI>30 were significantly
higher than BMI<25 (respectively, p=0.002, p=0.019) (Table 5,
Figure 1). The mean age of the patients in the BMI groups
was statistically significantly different (p<0.001) and there
was a weakly significant linear relationship between age and
length of hospital stay (r=0.282, p<0.001). Therefore, keeping
the age of the patients under control with ANCOVA among
the BMI groups, the hospitalization periods of the patients
were compared. In the model, the effect of age on the length
of stay in hospital was significant (p<0.001). After controlling
for patient ages (The mean age in all groups was evaluated
as 45.16), no significant difference was found between
the length of hospital stay between BMI groups (p=0.094),
(Table 5).

The comparison of the length of the stay in ICU between the
study groups is given in Table 5. There was only 1 patient in the
group with a BMI<25 who was admitted to intensive care so the
BMI groups were combined. The length of stay in the ICU was
similar between the patient groups with BMI<30 and BMI>30
(p=0.636), (Table 5,6, Figure 2).

56

Since there was no significant relationship between patient
ages and the length of stay in ICU (p=0.623), the effect of age
was not taken into account when comparing intensive care
hospitalization periods.

601
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Figure 1: Length of hospital stay
BMI: Body mass index
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Table 6: Comparison of the length of stay in the intensive care
unit between BMI groups

BMI groups
<30 >30 p-values
(n=7) (n=14)

Length of ICU stay (131_*285) ?1.%8)2 0.636

Mann-Whitney U test with median + interquartile range (minimum-maximum)
BMI: Body mass index, ICU: Intensive care unit

(]
o
1
o

]
9

Length of ICU stay
g 3

T
<= 30 >30
BMI

Figure 2: Length of intensive care unit (ICU) stay
BMI: Body mass index

Obesity, which is accepted as a multifactorial and
complex disease negatively affects health. It is the second
most important cause of preventable deaths after smoking
today. Interest in the interactions between infections and
obesity has been prompted by the influenza H1N1 pandemic.
A global study conducted by WHO included 70,000 laboratory
confirmed cases with H1N1 indicated a clear association
between obesity and poor outcome in HIN1 (6). Some of
reports have linked obesity is associated with severe COVID-19
illness and death (7). In our study, the rates of BMI levels of the
patientsin the mild disease, pneumonia and severe pneumonia
groups were significantly different (p<0.001). Severe disease
was observed in 1.3% of patients with a BMI <25, while 11.6%
of patients with a BMI 25-29.99 and 36.2% of patients with
a BMI >30 had severe disease. Disease severity was correlated
with the increase in BMI. In our study, the mean age of the
patients between BMI groups was statistically significantly
different (p<0.001). Older age was associated with increased
risk of severe disease. In our study, after adjustment for age
increased BMI was also correlated with disease severity but

older age was associated with length of stay in hospital. A
study from New York including 3615 objects, patients with a
BMI <30 and BMI between 30-34.9 were compared. Patients
with a BMI between 30-34.9 were 2.0 and 1.8 times more
admitted to ICU (3). The risk for mechanical ventilation in
patients with COVID-19 in ICU was more than seven-fold
higher for those with BMI>35 compared with BMI <25 kg/m?
(4). In our study, consistently with the literature a significant
correlation was found between the BMI and ICU admission
and mechanical ventilation support (p<0.001 and p=0.007
respectively) (Table 3).

The relationship between infectious diseases and obesity has
not been established yet. Immune system deficiency, respiratory
tract abnormalities, and obesity-related comorbidities may
cause poor prognosis of infectious diseases (8). Obesity causes
reduced expiratory reserve volume, functional residual capacity
and ventilation/perfusion abnormalities. Sleep apnea syndromes
is commonly associated with obesity too (9). Obesity has various
effects on the immune system (10). Adipocytes and immune
system cells show similarities in function and structure of
various inflammatory mediators (10). The differentiation of
macrophages has been shown to be affected by the presence of
obesity and complex interactions take place between immune
and metabolic system cells (8). Obesity disrupt the well-balanced
system of adipocytes and immune system cells. This leads to
dysregulated immune response, impaired chemotaxis and altered
macrophage differentiation. Leptin plays a key role in linking
nutritional status with T-cell function. As a result of the increase
in leptin, CD 8+ T-cells, natural killer cells activity and antigen
presentation of dendritic cells decrease (8). Adiponectin has been
used to predict mortality in critically ill patients upon admission
to the ICU (11). Obesity is strongly associated with circulating
levels of C-reactive protein (CRP) and fibrinogen. High levels of
CRP and fibrinogen cause chronic inflammation. It is explaining
the increased risk of atherosclerotic disease associated with
obesity (12). Serum angiotensin converting enzyme-2 (ACE-2)
plays important role in the course of COVID-19. ACE-2 enzyme
is expressed in adipose tissue (13). Therefore, as the amount of
adipose tissue increases, ACE-2 expression also increases.

Obesity is a confirmed cause of DM and cardiovascular
disease, leading to higher overall mortality (14). DM was
associated with a higher mortality rate, severe COVID-19 and
acute respiratory distress syndrome (15). In our study, DM and
HT was significantly different between BMI groups (p=0.027
and p=0.047, respectively).

Study Limitations

Our study has some limitations. The number of patients was
not equal among the study groups. And our study sample size
was small.
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In conclusion, the risk of severe diseases is high in obese
patients. So early detection and aggressive treatment for obese
patient is very important. In our study sample size was small.
Further studies are needed to understand the impact of obesity
on COVID-19 severity and the mechanisms behind this with
larger patients groups.
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Abstract

Objectives: Sialolithiasis accounts for about 50% of major salivary gland diseases. Sialendoscopy allows direct visualization of the salivary duct
through a small-caliber endoscope and treatment of sialolithiasis. In spite of developing technologies and techniques, there may be some difficulties
or limitations in the sialendoscopic approach. The purpose of this study is to evaluate the outcomes of sialendoscopic procedures at our department.

Materials and Methods: Medical records of 34 patients, who underwent sialendoscopy between December 2015 and September 2018, were
retrospectively reviewed, and surgical data, success rates, stone characteristics and complications were noted.

Results: Sialendoscopy was performed in the submandibular gland in 26 (76.5%) patients and in the parotid gland in the remaining 8 (23.5%)
patients. The mean sialolith size and number were 6.5 mm and 1.5, respectively. The sialoliths were located in the duct in 22 (64.7%) patients and in
the hilum in 12 (35.3%) patients. The sialoliths were mobile in 15 (44.1%) patients and immobile in 11 (32.4%) patients. Diagnostic and therapeutic
sialendoscopy were successfully performed in 33 (97.1%) patients and 25 (73.5%) patients, respectively. There was not statistically significant
difference between success rates and sialolith dimensions (p>0.05); however, a statistically significant difference was found between success rates
when the localization and mobility of sialoliths were taken into account (p=0.004, p=0.018).

Conclusion: Sialendoscopy is a minimally invasive and reliable surgical technique in the treatment of sialolithiasis, which can be affected by many
factors such as size, localization, mobility, number of sialoliths, surgeon's experience, and the availability of the sialendoscopic equipment.

Key Words: Diagnosis, Endoscopy, Therapeutics, Salivary Glands, Salivary Gland Calculi

Amag: Tiikiirlik bezi taslar, tiikiirlik bezi hastaliklarinin yaklasik %50'sini olusturur. Sialendoskopi, kiiglik kalibreli bir endoskop araciligiyla tikiiriik
kanalinin dogrudan goriintiilenmesine ve tiikiiriik bezi taslarinin tedavisine olanak saglar. Gelisen teknoloji ve tekniklere ragmen, sialendoskopik
yaklasimda bazi zorluklar veya sinirlamalar olabilir. Bu ¢alismanin amaci, bélimiimiizde sialendoskopik islemlerin sonuclarini degerlendirmektir.

Gerec ve Yontem: Aralik 2015 ile Eylil 2018 tarihleri arasinda sialendoskopi yapilan 34 hastanin tibbi kayitlari geriye doniik olarak incelendi ve
cerrahi veriler, basari oranlari, tas 6zellikleri ve komplikasyonlar not edildi.

Bulgular: Sialendoskopi 26 (%76,5) hastada submandibuler bezde, kalan 8 (%23,5) hastada parotis bezinde yapildi. Ortalama tas boyutu ve sayisi
sirasiyla 6,5 mm ve 1,5 idi. Taslar 22 hastada (%64,7) kanalda ve 12 hastada (%35,3) hilumda yerlesimliydi. Taslar 15 hastada (%44,1) hareketli, 11
hastada (%32,4) hareketsizdi. Tani ve tedavi amacli sialendoskopi sirasiyla 33 (%97,1) ve 25 (%73,5) hastada basariyla uygulandi. Basari oranlari
ile tas boyutlari arasinda istatistiksel olarak anlamli bir fark yoktu (p>0,05). Ancak, taslarin lokalizasyonu ve hareketliligi dikkate alindiginda basari
oranlari arasinda istatistiksel olarak anlamli bir fark bulundu (p=0,004, p=0,018).

Sonug: Sialendoskopi boyut, lokalizasyon, hareketlilik, tas sayisi, cerrahin deneyimi ve sialendoskopik ekipmanin mevcudiyeti gibi bircok faktorden
etkilenebilen tlkiiriik bezi taslarinin tedavisinde minimal invaziv ve giivenilir bir cerrahi tekniktir.

Anahtar Kelimeler: Tani, Endoskopi, Tedavi, Tiikriik Bezleri, Tiikliriik Bezi Taglari
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Introduction

Recurrent pain and swelling of the gland are the main
symptoms of sialolithiasis that is the most common non-
neoplastic salivary disorder. Sialolithiasis accounts for about 50%
of major salivary gland disease. It may be caused by sialoliths,
ductal stenosis, plugs, foreign bodies, or anatomical variants of
the ductal system (1-3). Eighty percent of sialolith formation
is in the submandibular gland, the other 20% occurring in the
parotid gland (4).

Sialendoscopy allows direct visualization of the salivary
duct through a small-caliber endoscope. Katz described first
this technique in 1991 for the removal of sialoliths; since
then, many different devices of various diameters have been
developed (5). Sialendoscopy is mostly used in the treatment
of sialolithiasis. Furthermore, it is used in sialadenitis due to
radioactive iodine, Sjogren syndrome, and juvenile recurrent
parotitis (6-8).

There are many advantages of endoscopic management
of obstructive diseases of the ductal systems of salivary glands
such as the avoidance of external scarring, gland preservation,
endoscopic visualization of the pathologic process, same-day
surgery, and shorter recovery and inpatient stay. Most importantly,
sialendoscopy avoids injury to the hypoglossal nerve, lingual
nerve, marginal mandibular nerve, and facial nerve (9). The success
rate of sialendoscopy is between 83-89% for submandibular and
parotid stones (10). However, in spite of developing technologies
and techniques, there may be some difficulties or limitations
in the sialendoscopic approach. The purpose of this study was
to evaluate patients who underwent sialendoscopy with regard
to surgical technique, complications, follow-up results and to
determine the predictors of success and failure.

Materials and Methods

This study was performed in line with the principles of
the Declaration of Helsinki. The Local Ethics Committee of
Ankara University Medical School granted approval for this
retrospective data analysis (date: 24.07.2017, no: 12-694-17).
All sialendoscopy procedures performed at the Department of
Otolaryngology Head and Neck Surgery from December 2015
to September 2018 were retrospectively reviewed. Patients with
benign or malignant salivary gland disease, those underwent
radiotherapy and pediatric cases were excluded from the
study. Demographic characteristics; symptoms and duration of
symptoms; localization and mobility of sialoliths; intraoperative
findings and complications; surgical technique (papillotomy,
stent use, necessity of marsupialization, laser use); diagnostic
and therapeutic success rates; necessity and indicators of open
surgery; length of hospital stay; mean follow-up time and
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complications during follow-up; and patient satisfaction were
evaluated.

The surgery was performed under general anesthesia without
premedication including atropine. We used T mm and 1.3 mm
Marchal all-in-one sialendoscopes (All-in-one sialendoscope;
Karl Storz, Tuttlingen, Germany). The standard approach of the
sialendoscopy was to find and dilate the papillae in both the
submandibular and parotid gland or conduct a papillotomy
when necessary. After the guide wire was inserted into the
duct, it was visualized via the sialendoscope. When a stone
was detected, the localization of the stone, its relation to the
lumen, and the presence of additional stones were evaluated.
We tried to remove the stones with either the 0.4 mm or 0.6
mm stone extractor or the basket with 4 wires (Stone retrieval
baskets; Karl Storz, Tuttlingen, Germany). Laser application was
performed 0.8 Joule power with the Dornier Medilas H Solvo
device (Medilas H Solvo; Dornier MedTech, Munich, Germany).
At the end of the procedure, if we decided to insert a stent,
a 22-gauge intravenous catheter of appropriate length was
prepared and sutured with 5.0 prolene. Stents were kept in for
2-3 weeks. Before every procedure, 1 g ampicillin-sulbactam and
1 mg/kg methylprednisolone were administered to all patients.
Oral amoxicillin-clavunate (2x1 g, 7 days), oral chlorhexidine
mouthwash, and oral hygiene information were given, and the
patients were discharged the day after surgery.

Prior to surgery, informed consent was obtained from all
patients for a possible gland preserving combined approach
(endoscopic visualization and an intraoral incision to remove
the sialolith followed by a repair or marsupialization of the
duct) and also for the use of salivary stents, and holmium laser
for sialolith fragmentation.

Sialolith localizations were grouped as ductal or hilar in
the submandibular gland; parenchymal or ductal in the parotid
gland; and for the statistical evaluation, they were grouped
as inside the duct or outside the duct. Sialolith mobility was
grouped as mobile or wall-penetrating. Therapeutic success
rates were analyzed regarding sialolith size, localization, and
mobility. Diagnostic success criteria was the exposition of the
duct via sialendoscopy. Therapeutic success criteria was the
endoscopic removal of the stone. In some cases, the stone
was not seen during sialendoscopy even in the tertiary ducts,
although preoperative imaging showed a stone in the duct.
These cases were considered successful if there was no stone in
postoperative radiologic studies. The follow-up period was at
least 16 months.

Statistical Analysis

The data were analyzed using Statistical Package for Social
Sciences version 15.0 for Windows (SPSS Inc.; Chicago, IL,
USA). Descriptive statistics were presented as mean + standard
deviation (SD) for numerical variables, and as categorical
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variables and number of cases (%). Nominal variables were
evaluated with Pearson's chi-square or Fisher's exact test. A
result of p<0.05 was considered statistically significant.

Sialendoscopy was performed in a total of 34 patients
with sialolithiasis, 26 (76.5%) of them had stones in the
submandibular gland and 8 (23.5%) of them had stones in
the parotid gland. There were 18 male and 16 female patients.
The mean age was 40.24 years [minimum (min): 18, maximum
(max): 68, SD: 13.17].

In all patients, intermittent swelling in the gland area was
the main symptom. Swelling and pain were present in 18 (52.9%)
patients. The mean duration of symptoms was 35.6 months (SD:
42.24). An ultrasound was performed on 23 (67.6%) patients,
computed tomography (CT) was performed on 30 (88.2%)
patients, and magnetic resonance imaging was performed on
8 (23.5%) patients. All patients had a preliminary diagnosis of
sialolithiasis.

Diagnostic sialendoscopy was successfully performed in 33
(97.1%) patients. Papilla could not be found in 1 (2.9%) patient.
Papillotomy was required in 28 (85.3%) patients and there were
mucous plaques with or without sialoliths in 28 (85.3%) patients.

Table 1: Properties of sialoliths according to ultrasound or
computed tomography images

Mean + Standard deviation

Variable n (%)
Sialolith size (mm) 6.5+3.34
Number of sialoliths 1.5+0.896
Localization

Duct 22 (64.7%)
Hilum 12 (35.3%)
Mobility

Mobile 15 (44.1%)
Penetrating the wall 11 (32.4%)
No sialolith 6 (17.6%)
Unable to reach the sialolith 2 (5.9%)

*min: Minimum, max: Maximum, n: Number of patients

Table 2: Comparison of the success rate according to sialolith size

The properties of the sialoliths were summarized in Table 1.

Therapeutic sialendoscopy was performed successfully in
25 (73.5%) patients. Endoscopic-assisted sialolith removal was
successfully performed in 6 (17.6%) patients. We used laser in 5
(14.7%) patients. Therapeutic sialendoscopy failed in 9 (26.5%)
patients: In 1 (11.1%) patient due to the absence of papilla, in 2
(22.2%) patients due to narrow ducts and, in 6 (66.6%) patients
due to the sialolith penetrating the wall of the parenchyma,
hilum, or duct. There was 1 stricture formation found in the
Wharton's duct of a patient with a 13 mm stone penetrating the
duct wall. Management of choice for the 9 patients in whom
the procedure failed was gland excision in 4 (11.8%) patients,
and follow-up in 5 (14.7%) patients.

When the sialolith sizes were grouped as 5 mm or less,
and greater than 5 mm, there was no statistically significant
difference in therapeutic success between these groups.
(p=0.125; Table 2).

The sialoliths were in the duct of 22 (64.7%) patients and in
the hilum of 12 (35.3%) patients. Out of 9 (26.5%) unsuccessful
cases, stones were in the hilum in 7 (77.8%) patients and in
the duct in the remaining 2 (22.2%) patients. A statistically
significant difference was detected when the therapeutic
success was analyzed according to the sialolith localization
(p=0.004).

When the results were evaluated in terms of mobility of the
sialoliths (Figure 1), 15 (44.1%) patients had mobile sialoliths, 11
(32.4%) patients had sialoliths that penetrated into the wall of
the duct, and 8 (23.5%) patients did not have any sialoliths or
we could not reach the sialoliths. Of the 25 successful patients,
14 (56.0%) had mobile sialoliths. Of these patients, 5 (20.0%)
had sialoliths penetrating into the wall and 6 (24.0%) had no
sialoliths. Those who did not have sialoliths were considered
successful, and the 2 patients whose stones were not reached
were considered unsuccessful. A statistically significant
difference was detected when success was assessed according
to mobility of the sialoliths (p=0.018).

An intraoperative complication occurred in a total of 7
(20.6%) patients: in the parotid gland of 2 (5.9%) patients

Size
Total p-value
<5 mm >5 mm
n (%)
Yes o 14 (56) 11 (44) 25 (100)
Ratio in size category (%) 87.5 61.1
Success o) 0.125
n (%
No . 2(22.2) 7 (78.8) 9 (100)
Ratio in size category 12.5 39.9
Rate in success (%) 471 529 100
Total S _
Sialolith size ratio, n (%) 16 (100) 18 (100) 34 (100)

*n: Number of patients
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and in the submandibular gland of 5 (14.7%) patients. These
complications were a minor ductal injury in 6 (85.7%) patients,
which did not require further intervention, and a major
ductal injury in only 1 (14.3%) patient. In this patient, the
submandibular gland had to be removed because the stone was
penetrating into the duct wall and localized way proximal. In 1
patient with a minor ductal injury, the basket was also broken,
however the broken basket could be removed with no major
injury (Figure 2).

Ductal incision and marsupialization were performed in
7 (21.2%) patients. In all of these patients, removal of the
sialoliths was performed via endoscopic-assisted intervention.
Stents were placed in 12 (36.4%) patients. Patients were
discharged after a mean 1.67 days (min: 0; max: 6; SD: 1.44).
The 4 (11.8%) patients in whom gland excision was performed
were discharged after 4 days (min: 3; max: 5; SD: 1).

The mean follow-up period was 29.14 months (min: 16;
max: 49; SD: 10.99). There were 30 (88.2%) patients that
had no complaints, however 3 patients (8.8%) had a marked
decrease in duration and recurrence of symptoms and 1 (2.9%)
patient had recurrent symptoms. There was no need for further
treatment or examination in the 5 (14.7%) patients in which
the therapeutic sialendoscopy failed, as there was no complaint.
For the patients whose symptoms partially regressed or did not
regress, examinations are planned and follow-up is continued.

Figure 1: Sialolith penetrating the wall of the duct (a) and a mobile
stone with mucous plaque (b)

Figure 2: Broken basket (a) and removal from the papilla (b)

Arrow: Broken basket wires, Asterix: Sialolith
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In the short- and long-term follow-up, no papillary stenosis was
observed in any patient. However, 2 (5.9%) patients developed
sialadenitis during the first postoperative week and regressed
with oral antibiotic therapy, and 4 (11.8%) patients who
underwent submandibular gland excision had complaints of
dry mouth. No lingual or marginal mandibular nerve palsy was
observed in these patients.

Before sialendoscopy era, the treatment of choice for chronic
sialadenitis has generally been the excision of the salivary gland.
Gland excision has resulted in morbidity in different rates (11).
However, in most of the cases, sialendoscopic treatment does
not require salivary gland excision and the recovery of glandular
function is usually feasible and satisfactory (12). Sialendoscopy
is a minimally invasive and gland-protective surgery that
is used for treatment of obstructive salivary gland disease.
Sialendoscopy allows direct visualization of pathological
process of the salivary ducts, removal of stones, and dilatation
of the strictures (13). Sialendoscopy is used in many diseases
such as sialolithiasis, juvenile recurrent parotitis, radioactive
iodine-induced sialadenitis, chronic recurrent sialadenitis, and
Sjogren’s syndrome (2,10). Active sialadenitis may be the only
contraindication for sialendoscopy.

The success rate of diagnostic sialendoscopy is quite high.
The diagnostic success rate in Marchal and Dulguerov's (14)
study was 98-100%, which was consistent with our results.
The success rate in therapeutic sialendoscopy varies between
63% and 100%, according to the meta-analysis of Strychowsky
et al. (15), and the success rate increases when endoscopic-
assisted interventions are added. Our therapeutic success rate
was found to be 73.5% with endoscopic-assisted interventions,
which is compatible with the literature. The recovery rate of
the symptoms was found to be 88.2% in our study, however,
Zenk et al. (16) found it to be 98-100%. This may indicate that
symptomatic improvement occurs in some patients even if the
procedure fails.

Therapeutic success rate, as noted by Gillespie et al. (17),
depends on the experience of the surgeon; availability of
endoscopes in various sizes; laser; extracorporeal shock wave
lithotripsy (ESWL) or intracorporeal shock wave lithotripsy
(ISWL); as well as the size, localization, mobility, and the number
of salivary stones (17). Therefore, the comparison of absolute
success rates without these components does not yield reliable
results. In their study, Marchal and Dulguerov's (14) stated that
stones that are 4 mm or less in the submandibular gland or 3 mm
or less in the parotid gland may be removed without the need
for additional fragmentation. As a matter of fact, in our study,
there was no statistically significant difference between the
success rates of sialoliths that were 5 mm and below and over 5
mm. However, the small number of patients in this study should
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be considered as a weakness. We found that the success rate for
mobile and ductal sialoliths is significantly higher. This study
may emphasize the importance of mobility and localization of
the salivary stone but, not the size of the stone.

In our study, sialoliths could not be found during the
sialendoscopy in 6 of 34 patients although there were sialoliths
in their preoperative radiologic examinations. Galinat et al.
(18) stated that non-visualization of the sialoliths occurred
more in the parotid gland, however, 4 of the 6 cases in our
study in which the sialoliths could not be visualized occurred
in the submandibular gland. They noted that non-visualization
of the stone is correlated with proximal localization in the
parotid gland (18). Sialoliths may have been removed from
the papilla due to washing of the duct and this may be the
reason why the sialolith was detected in the preoperative
ultrasound or CT and not detected intraoperatively. Cleaning
and dilatation effect of sialendoscopy may help regression
of the symptoms of patients in whom no sialolith was
encountered. In some cases, the inadequacy of the endoscope
dimensions in accessing secondary and tertiary ducts may
also have an effect, but in all of our cases, the tertiary ducts
were accessible.

Although complications, such as ductal perforation or
avulsion, lingual or facial nerve paresis, and ductal stenosis or
ranula, are reported in the literature, none of these complications
were observed in any of our patients (15). Breakage of
the intraoperative basket is one of the complications we
encountered and has also been reported by Rasmussen et al.
(19). Minor ductal injuries requiring or not requiring additional
intervention have also been reported in the literature, and
minor ductal injuries were found to be the most common in our
study (15). In the study by Maresh et al. (20) 2 of 32 patients
developed postoperative sialadenitis, which was consistent with
the results of our study.

Sialendoscopy is not too difficult for otolaryngologists
because of their familiarity with endoscopic interventions,
however, the tightness of the surgical field requires time and
practice for surgical orientation. Therefore, learning curve for
sialendoscopy is somewhat longer than that of endoscopic sinus
surgery. The courses can be taken and time has to be spent to gain
experience. The most important disadvantage of sialendoscopy
is that sialendoscope can be easily broken during sterilization
or the procedure, which disturbs cost-effectivity and can lead
to problems in reimbursement. Especially large sialoliths that
require additional surgical equipment such as laser, ESWL, and
ISWL can make sialendoscopy inapplicable even if endoscopes
available.

Study Limitations

The main limitation of the present study is the retrospective
nature of the study with a small number of patients. Hence,

the statistical analysis could not be performed separately in
the submandibular gland and parotid gland. The low number
of patients can also be the reason why the location is not
statistically significant. In addition, we could not perform
additional interventions, such as ESWL and ISWL that were
described in the literature.

Sialendoscopy isa promising and minimally invasive approach
in the treatment of non-neoplastic salivary gland disease. It is
highly reliable and its morbidity rates are lower than that of
classical/open approaches. Apart from the surgeon's experience,
many factors such as size, localization, mobility and number of
sialoliths, as well as the availability of the equipment can affect
the success of the procedure. Symptomatic improvement can
usually be obtained even if the procedure has failed.
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Tiirk Popiilasyonunda XRCC1 (Arg399Gin) ve XRCC3 (Thr241Met)
Polimorfizmlerinin Genotip Dagilimi ve Allel Frekanslarinin
Belirlenmesi

Determination of Genotype Distribution and Allele Frequencies of XRCCT (Arg399GiIn) and
XRCC3 (Thr241Met) Polymorphisms in Turkish Population
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Amac: XRCCT geni, serbest oksijen radikallerinin, iyonize radyasyonun, ultraviyole ve alkilleyici mutajenlerin yaptigi baz degisimi sonucu olusan baz
kesip cikarma (eksizyon) onarimi ve DNA tek zincir kirllmalarinin onarilmasinda rol alan proteinleri kodlar. XRCC3 geni kimyasal ajanlar ve iyonize
radyasyona karsi kromozomal biitiinliik ve hiicre direncini saglayan cift zincir kiriklari, capraz baglari ve homolog rekombinasyonda 6nemli bir rol
oynamakta ve bu nedenle genomun stabilitesi icin kritik 6nem tasimaktadir. Bu calismanin amaci Tirk popiilasyonunda XRCCT (Arg399Gin) ve
XRCC3 (Thr241Met) polimorfizmlerinin genotip dagilimi ve allel frekanslarinin belirlenmesidir.

Gerec ve Yontem: Bu calismada Tiirk popiilasyonunda XRCC7 (Arg399Gin) ve XRCC3 (Thr241Met) polimorfizmleri, polimeraz zincir reaksiyonu -
restriksiyon parga uzunlugu polimorfizmi (PCR-RFLP) yontemi kullanilarak arastirilmistir. Bunun igin aralarinda akrabalik iliskisi bulunmayan saglikh
260 goniilliiden alinan kan ornekleri kullaniimistir.

Bulgular: Calismamizin sonuglarina gore XRCC1 (Arg399Gin) polimorfizmi icin 104 (%40) bireyin Arg/Arg, 128 (%49,2) bireyin Arg/Gln ve 28 (%10,8)
bireyin GIn/GIn genotipine sahip oldugu, Tirk popiilasyonunda Arg alel frekansinin %64,6, Gln alel frekansinin ise %35,4 oldugu tespit edilmistir.
XRCC3 (Thr241Met) polimorfizmi icin ise 89 (%34,2) bireyin Thr/Thr, 122 (%46,9) bireyin Thr/Met, 49 (%18,9) bireyin Met/Met genotipine sahip
oldugu, Tiirk toplumunda Thr ve Met alel frekanslarinin sirasiyla %57,7 ve %42,3 oldugu tespit edilmistir.

Sonug: Calismamiz XRCC1 (Arg399GlIn) polimorfizmi, saghkh Tiirk poptilasyonunda yapilan 6rneklem buyiiklugu agisindan en kapsamli ¢alismadir,
ayrica bu calisma XRCC3 (Thr241Met) polimorfizminin saglikli Tirk popilasyonunda dagiliminin degerlendirildigi ilk calismadir. Bu sonuglar klinikte
bireye 6zgl tedavi yaklagimlarinin gelistirilmesini, cesitli maruziyetlerde ve hastaliklarda Tiirk popiilasyonunun verecegi cevabin degerlendirilerek
riskli bireylerin belirlenmesini saglayacaktir.

Anahtar Kelimeler: XRCC1 (Arg399GIn), XRCC3 (Thr241Met), Polimorfizm, Tiirk Popiilasyonu

Abstract

Objectives: XRCCT gene encodes proteins which take part in base excision repair resulting from base exchanges made by free oxygen radicals,
ionizing radiation, ultraviole and alkylating mutagens and in repair of DNA single-strand breaks. XRCC3 gene plays an important role in double
strand breaks, crosslinks and homologous recombination which ensure chromosomal integrity and cell resistance against chemical agents and
ionizing radiation, and is therefore critical for the stability of the genome. The purpose is to determine genotype type and allele frequencies of
XRCC1 (Arg399Gin) and XRCC3 (Thr241Met) polymorphisms in Turkish population.
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Abstract

Materials and Methods: In this study, the polymorphism of XRCC7 (Arg399GIn) and XRCC3 (Thr241Met) was investigated using the polymerase
chain reaction - restriction fragment length polymorphism (PCR-RFLP) method in the Turkish population. For this, blood samples were used from
260 healthy volunteers with no consanguinity.

Results: According to the results of our study, for the XRCC1 (Arg399GIn) polymorphism, 104 (40%) individuals had Arg/Arg, 128 (49.2%) individuals
had Arg/GIn and 28 (10.8%) individuals had GIn/GIn genotype; in the Turkish population, the frequency of Arg allele was determined as 64.6% and
the allele frequency was to be 35.4%. For the XRCC3 (Thr241Met) polymorphism, 89 (34.2%) individuals had Thr/Thr, 122 (46.9%) individuals had
Thr/Met, 49 (18.9%) individuals had Met/Met genotype; and in Turkish population, Thr and Met allele frequencies were found to be 57.7% and
42.3%, respectively.

Conclusion: Our study is the most comprehensive study about XRCC1 (Arg399GIn) polymorphism in terms of sample size of healthy Turkish
population, and this is the first study to evaluate the distribution of XRCC3 (Thr241Met) polymorphism in the healthy Turkish population. These
results will enable the development of individual-specific treatment approaches in the clinic, and the identification of risky individuals by evaluating
the response of the Turkish population in various exposures and diseases.

Key Words: XRCC1 (Arg399GIn), XRCC3 (Thr241Met), Polymorphism, Turkish Population

Genom, hiicrenin diizenli metabolik sirecleri ve cevresel
faktorler tarafindan sirekli olarak saldiriya ugrar ve hasar
goriir. Onarllamayan DNA hasari, genom instabilitesine, DNA
lezyonlarina, apoptoza, yaslanmaya veya cesitli hastalklara
neden olur. Bunun yani sira diizensiz hiicre bliylimesine ve
kansere yol acabilir. Bu sebeple DNA onarim enzimleri genomun
bitiinltigini korunmasi acgisindan 6nemli bir rol oynar. DNA
onarim genlerini kodlayan pek cok enzim veya protein polimorfik
ozellik tasimaktadir. Son yillarda DNA onarim genlerindeki tek
niikleotid polimorfizmlerinin (SNP) taranmasi ve tanimlanmasi
kanser olusumu ve gelisiminde genetik yatkinhgi ve de bireyler
arasi farkliliklarr karakterize etmek icin temel yaklasim olmustur
(1,2).

X-1sini onarim capraz tamamlayici (XRCC) gen ailesi, farkl
kanser tilrlerinde en cok calisilan aday genlerden biridir ve
baz eksizyon onarimi (BER), cift zincir kiriklari (DSB), homolog
rekombinasyon (HR) ve homolog olmayan uc birlestirme,
gibi hasarlarin onarilmasindan sorumludur. Bu sebeple XRCC
genlerinin dogru isleyisi cesitli kanser tipleri ve maruziyetler icin
onemlidir (3,4).

DNA onarim genlerinden olan X-isini onarim capraz
tamamlayici grup 1 (XRCC1) gen ailesi, serbest oksijen
radikallerinin, iyonize radyasyonun, UV ve alkilleyici mutajenlerin
yaptigr baz degisimi sonucu olusan BER ve DNA tek zincir
kirilmalarinin onarilmasinda rol alan proteini kodlar. XRCC1,
kromozom 19q13.2'de lokalize olan 17 ekzondan olusup yaklasik
31.9 kb uzunlugunda ve 633 amino asitlik bir proteini kodlayan
gendir. Bu protein BER ve tek zincir kiriklarinin onariminda
etken bir rolii bulunmaktadir (1,5,6). XRCCT proteini fiziksel
olarak ligaz Ill ve poli (ADP-riboz) polimeraz ile iliskiye girerek,
tek zincir kiriklari ve BER'de ve sisplatin-tesvikli hasarlarda
(DSB'leri iceren) homolog olmayan ug doldurma yolagi ile DNA
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katim {riinlerinin ¢ikariimasinda rol oynar. XRCC17'e 300'den
fazla tek niikleotid polimorfizmi tanimlanmistir. Bunlardan
en iyi bilinen ve siklikla cahsilan kodon 194 "Arjinin/Triptofan
(Arg[Trp)", kodon 280 “Arjinin/Histidin (Arg/His)" ve kodon 399
"Arjinin/Glutamin (Arg/GIn)" polimorfizmleridir (6,7).

XRCC1 Arg399GIn, XRCC1 geni ekson 10, kodon 399'da
28152. pozisyonda Guanin_Adenin G—A doniistimiiniin
sonucu olusan ve protein yapisinda arjinin glutamin (Arg—Gln)
aminoasit degisimine neden olan bir polimorfizmdir. Arg399GIn
polimorfizminde, poly-ADP-ribozpolimeraz baglanma
bolgesindeki baz degisiminden dolayi, genin kodladi§i proteinde
fonksiyonel degisime ugramaktadir. Bu degisimler korunan
protein bolgelerinde BER kapasitesini degistirebilir, DNA hasarini
artirabilir (8).

XRCC3 geni kromozom 14932.3 bdlgesinde lokalize olan
yaklastk 17 kb uzunlugunda 346 amino asitli bir proteini
kodlayan gendir. Rad51 protein ailesinin bir lyesi olan XRCC3
geni kimyasal ajanlar ve iyonize radyasyona karsi, kromozomal
bitiinlik ve hiicre direncini saglayan, DSB, capraz baglari
ve HR'de dnemli bir rol oynamakta ve bu nedenle genomun
stabilitesi icin kritik bir 6nem tasimaktadir. XRCC3 geninde pek
cok tek niikleotid polimorfizmi vardir. Ancak en 6nemli ve siklikla
calisilan polimorfizmi 7. ekzonda meydana gelen Thr241Met
polimorfizmidir. Bu polimorfizm 241. kodonda sitozinin timine
degismesi sonucu, treonin amino asidinin yerini metiyoninin
almasiyla gerceklesir (2,7,9).

Literatiirde XRCC71 ve XRCC3 gen polimorfizmleri ile
cesitli hastaliklar ve kanser riskinin, mesleki maruziyetler ve
DNA hasarinin, cevresel toksikanlara maruziyetin arastirildigi
calismalar mevcuttur (8,10-12).

Bu calisma ile cesitli hastalik, kanser, mesleki maruziyet
ve cevresel toksikoloji calismalariyla iliskilendiren XRCCT
(Arg399Gin) ile XRCC3 (Thr241Met) gen polimorfizminin saglikli
Turk popiilasyonundaki dagilimini géstermek amaglanmistir.
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Gereg ve Yontem

Calismamiz aralarinda akrabalik iliskisi bulunmayan saglikli
260 gonillu bireyin EDTA'lI tliplere alinan kan &rnekleri
ile gerceklestirildi. Numuneler calisiimadan 6nce -20 ‘C'de
saklandi. Bu calisma istanbul Medipol Universitesi Girisimsel
Olmayan Klinik Arastirmalar Etik Kurulu Baskanligi tarafindan
onaylanmistir -~ (10840098-604.01.01-E.34201).  Bireylerden
ornekler Helsinki Deklerasyonu Prensipleri'ne uygun olarak ve
kisilerden "bilgilendirilmis onam" formu alinarak toplandi.

Molekiiler Analiz

DNA izolasyonu icin MagNA Pure LC DNA Isolation Kit |
kullanildi. izole edilen DNA 6rneklerinde XRCC1 Arg399GIn
(rs25487) ve XRCC3 Thr241Met (rs18067) genotiplemeleri icin
ilk dnce tek niikleotid degisimi iceren DNA fragmenti polimeraz
zincir reaksiyonu (PCR) yontemi ile cogaltildi. PCR islemi 10
uL PCR 5X Master mix, 5 pL Niikleaz Free H,0 ve 1'er plL F- R
primer ¢ifti eklenip 100 ng DNA ile 20 pL hacimde hazirlandi
ve TECHNE TC 512 Thermal Cycle cihazi ile gerceklestirildi.
Hedeflenen DNA bdlgesinin her biri 2% defa cogaltildi. XRCC1
(Arg399Gin) polimorfizmi i¢in F 5'-TCTCCCTTGGTCTCCAACCT-3'
ve R 5'-AGTAGTCTGCTGGCTCTGG-3' primerleri kullanildi. XRCC3
(Thr241Met) polimorfizmiicinise F5' GGTCGAGTGACAGTCCAAAC
ve R 5 AAGACCCTCAGCCGTTGCA XRCC1 (Arg399Gin) ve
XRCC3 (Thr241Met) genotiplemesi icin PCR sartlari, baslangig
denatiirasyonu 94 ‘C'de 10 dakika, denatiirasyon 94 "C'de 1
dakika, baglanma 60 ‘C'de 1 dakika, uzama 72 "C'de 1 dakika,
son uzama 72 'C 5 dakika 35 déngtide PCR islemleri tamamlandi.
PCR sonucunda XRCC1 geni icin 403bp'lik, XRCC3 geni igin
ise 456 bp'lik PCR driinleri elde edildi. PCR sonucu amplifiye
edilen polimorfik gen bdlgeleri bu bélgelere spesifik restriksiyon
endoniikleazlar ile muamele edilen tek niikleotid polimorfizmleri
"kisitlama parcasi uzunluk polimorfizmi (RFLP)" yontemiyle
belirlendi.

XRCC1 (Arg399GIn) PCR (riinlerinde 25487. bazdaki
G—A polimorfizmini belirlemek amaciyla Mspl enzimi;
XRCC3 (Thr241Met) PCR iiriinlerinde 18067. bazdaki C—T
polimorfizmini belirlemek icin de Nlalll enzimi kullanildi.
Boylece RFLP yontemi ile Arg399GIn ve Thr241Met degisimleri
belirlenmistir.

XRCC1 (Arg399GIn) gen bélgesi icin kesim kosullari, 15 ulL
Niikleaz Free H20, 2 pL 10X Buffer, 0.25 pL Mspl,10 puL PCR ile her
bir 6rnek icin toplam hacim 27,25 pl'dir. XRCC3 (Thr241Met) gen
bolgesi icin kesim kosullar, 10 uL Nikleaz Free H,0, 2 uL NEB4
Buffer, 0,2 uL BSA, 0,5 uL Nla ll, 10 uL PCR driini olmak tizere
toplam hacim her bir 6rnek icin 22,7 pl'dir. Enzim kesimleri icin
37 °C'de bir gece inkiibe edildi. XRCC1 (Arg399GIn) ve XRCC3
(Thr241Met) genotiplemesi icin cogaltilan PCR Uriinlerinin
restriksiyon enzimleri ile kesilmesiyle elde edilen drlinler 6X
yiikleme boyasi ile (8 pL kesim Girlinii 1 L boya ile karistirildi)
%2'lik jele yiiklendi ve elektroforeze tabi tutuldu. Sonuglar UV
1siginda, jel goriintiileme sistemi ile degerlendirildi.

XRCC1 (Arg399Gin) icin, 403 bp'lik amplifikasyon Griintinin
Mspl enzimi ile kesim sonucunda olusan oligoniikleotid
uzunluklari, GIn/GIn genotip icin 403 bp; Arg/GIn genotip icin
133 bp, 270 bp, 403 bp; Arg/Arg genotip icin ise 133 bp, 270
bp'dir.

XRCC3 (Thr241Met) igin 456 bp'lik amplifikasyon Griintinin
Nlalll enzimi ile kesim sonucunda olusan oligoniikleotid
uzunluklari, Thr/Met genotip icin 105 bp, 141 bp, 210 bp, 315
bp; Thr/Thr genotip icin 141 bp, 315 bp; Met/Met genotip igin
ise 105 bp, 141 bp, 210 bp'dir.

Bulgular

XRCC1 geni ekson 10, kodon 399'da Guanin-Adenin G—A
donusiimiiniin sonucu olusan ve protein yapisinda arjinin
glutamin (Arg—GIn) amino asit degisimine bagli olarak
belirlenen genotip sonucu 104 (%40) bireyin Arg/Arg, 128
(9049,2) bireyin Arg/GIn,28 (%10,8) bireyin GIn/GIn genotipinde
oldugu saptanmistir. Arastirlan Tiirk toplumunda Arg alel
frekansi %64,6 Gin alel frekansi ise %35,4 olarak hesaplanmistir.
Ayrica  XRCC1 (Arg399GIn) genotipininin Hardy Weinberg
esitliginde oldugu tespit edilmistir (x><0,63) (Tablo 1).

XRCC1 (Arg399GIn) 403 bp'lik PCR driintinti Mspl enzimi
5.C{CGG ..3" ve 3..GGCYPC..5" bolgelerinden taniyarak
keser. Sonuglar jel gorlintileme cihazinda UV 1sik altinda
fotograflanarak degerlendirilmistir (Sekil 1).

XRCC3 geni 7. ekzonda meydana gelen Thr241Met
polimofizmi 241. kodonda sitozinin timine degismesi sonucu,
treonin amino asidinin yerini metioninin almasiyla gergeklesen

Tablo 1: Tiirk popiilasyonunda XRCC7 (Arg399GIn) genine ait genotiplerin dagilimi ve allel frekanslar

XRCC1 (Arg399GIn) Polimorfizm

N %
Arg/Arg (Homozigot tipik) 104 40
Arg/GIn (Heterozigot) 128 49,2
GIn/GIn (Homozigot atipik) 28 10,8
Total 260 100

Genotip frekansi (n=260)

Allel frekansi (n=520)

Alleller N %
x?=0,63 Arg 336 64,6
p<0,01 Gln 184 354
520 100
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genotip sonucu 89 (%34,2) bireyin Thr/Thr, 122 (%46,9) bireyin
Thr/Met, 49 (%18,9) bireyin Met/Met genotipinde oldugu
tespit edilmistir. Arastirilan Tirk toplumunda Thr alel frekansi
%57,7 Met alel frekansi ise 942,23 olarak hesaplanmistir.
Calisilan popiilasyonda XRCC3 (Thr241Met) genotipininin Hardy
Weinberg esitliginde oldugu tespit edilmistir (x?=0,31) (Tablo 2).

XRCC3 Thr241Met 456bp'lik PCR driinind Nlalll enzimi
5..CATG| ..3" ve 3'..1GTAC..5' bolgelerinden taniyarak
keser. Sonuglar jel goriintileme cihazinda UV 1sik altinda
fotograflanarak degerlendirilmistir (Sekil 2).

DNA hasarlari, UV, X-isinlari, kimyasal bilesikler gibi ¢evresel
ajanlar veya DNA replikasyonu ve rekombinasyonu sirasinda,
hicresel metabolizmanin yan (rilini olarak Uretilen serbest
radikaller gibi endojen ajanlar tarafindan olusmaktadir.

DNA onarim mekanizmalari DNA hasarinin onariminda DNA
bitiinliglnin korunmasinda kritik bir role sahiptir. DNA onarim
yolaklarindaki hatalarin ve yetersizliklerin apoptoz, yaslanma,
cesitli hastaliklarin ve kanserlerin gelismesine yatkinlikla iliskili
oldugu gosterilmistir (13). Etnik ve bélgesel farkhihklar gosteren
polimorfizmler insan biyokimyasini anlamada oldukca 6nemlidir.
Genetik polimorfizmin cesitli hastaliklar ile iliskilendirilmesinin
yani sira kansere yatkinhgin, ila¢ tedavilerine verilen cevabin,

M 5 & - 4 - 6

Sekil 1: XRCC1 (Arg399GIn) polimorfizmi ve PCR-RFLP ile kesim
Uirtinlerinin agarozjelde gdriintiilenmesi. Dort yiiz lic bp'lik amplifikasyon
tirliniinlin Mspl enzimi ile kesim sonucunda olusan oligoniikleotid
uzunluklar (M=100 bp Ladder; 1=403 bp'lik PCR Uriinii; 2=GInGIn)

PCR-RFLP: Polimeraz zincir reaksiyonu - restriksiyon parca uzunlugu polimorfizmi

mesleki ve cevresel maruziyetler ile olusan saglik risklerinin
sadece poplilasyonlar arasinda degil bireyler arasinda dahi
farkhlasmasinin altinda yatan asil neden oldugu bilinmektedir.

Calismamizin sonucunda, XRCC1 (Arg399Gin)
polimorfizminin arastinldigi grupta 104 (%40) bireyin Arg/
Arg, 128 (%49,2) bireyin Arg/Gln, 28 (%10,8) bireyin GIn/GIn
genotipinde oldugu saptanmis, Tuirk toplumunda Arg ve GIn alel
frekanslarinin sirasiyla %64,6 ve %35,4 oldugu tespit edilmistir.
XRCC3 Thr241Met polimorfizminin arastirildigi grupta ise
89 (%34,2) bireyin Thr/Thr, 122 (%46,9) bireyin Thr/Met, 49
(9%018,9) bireyin Met/Met genotipinde oldugu saptanmis, Tirk
toplumunda Thr ve Met alel frekanslarinin sirasiyla %57,7 ve
%42,3 oldugu tespit edilmistir.

Erdal ve ark/min (14) saglikh Tiirk popiilasyonunda XRCC1
(Arg399GIn) polimorfizmini arastirdi§i benzer bir calismada
(n=75) Arg/Arg, Arg/Gin, GIn/GIn genotip dagilimlari sirasiyla
37, 56, 6.7. Kocabas ve Karahalil (15) 2006 yilinda saghkli Ttirk
popiilasyonunda yaptigi calismada ise (n=166) Arg/Arg, Gin/
GlIn ve Met/Met genotipler, GIn/GIn genotip dagilimlari sirasiyla
37.3,45.2, 17.5 olup bizim sonuclarimiza benzer sekilde GIn/GIn
genotip dagilimi Arg/Arg ve Arg/Gln genotip dagilimlarina kiyasla
oldukca distik bulunmustur. Her iki caismadan elde edilen allel
frekanslari da bizim calismamiz sonuclar ile uyumludur. Tiirk
popilasyonunda yapilan calismalarda da orneklem buyiklGgu
bizim calismamiza kiyasla kiicliktir.

1 2

3 4 5 6 7 M

Sekil 2: XRCC3 (Thr241Met) polimorfizmi ve PCR-RFLP ile kesim
trlnlerinin agarozjelde goriintiilenmesi. Dort yiz elli alti bp'lik
amplifikasyon Grtintintin Nlalll enzimi ile kesim sonucunda olusan
oligoniikleotid uzunluklari. (M=100 bp Ladder; 7=456 bp'lik PCR
triini; 1,5)

PCR-RFLP: Polimeraz zincir reaksiyonu - restriksiyon parca uzunlugu polimorfizmi

Tablo 2: Tiirk popiilasyonunda XRCC3 (Thr241Met) genine ait genotiplerin dagilimi ve allel frekanslari

XRCC3 (Thr241Met) Polimorfizm

N %
Thr/Thr 89 34,2
Thr/Met 122 46,9
Met/Met (Varyant) 49 18,9
Total 260 100
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Genotip frekansi (n=260)

Allel frekansi (n=520)

Alleller N %
x?=0,31 Thr 300 57,7
p<0,01 Met 220 423
520 100
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XRCC1 (Arg399Gin) geni, Arg/Arg, Arg/GIn, GIn/GIn genotip
dagilimlari sirasiyla ispanya 40.7,43.9,15.4 (16); italya 44,50,6
(2); Portekiz 34.7,50.3,15 (17); Cin 39.7, 51.8, 8.5 (18) ile Tiirk
toplumuna yakin benzer gen frekanslari goriiliirken; Malezya
53.7,38.2, 8.1 (1), Finlandiya, 49,42,9 (19), Brezilya 59, 42.0, 8.4
(20), Amerika (Siyah) 69, 28, 3 Amerika (Beyaz) 38, 49,13 (21) ile
Tuirk toplumuyla farkh gen frekanslari gorilmistiir. Arg ve GIn
alelleri incelendiginde de benzer sonuclar gozlenmistir.

XRCC3 (Thr241Met) geninin bizim toplumumuzdaki genotip
dagilimi, ispanya toplumunun genotip dagilimina daha yakin
oldugu gorilmekle birlikte diger toplumlardan farkli genotip
dagihmina sahip oldugu g6rilmistir. XRCC3 (Thr241Met)
polimorfizmi  Thr/Thr, Thr/Met, Met/Met genotip dagilimi
sirasiyla ispanya'da, 41,45.2,13.8 (16), Brezilya, 57.6, 29.7,12.7
(20), italya, 55,38,7 (2), Portekiz 52.2, 32.5,15.3 (17), Cin, 88.1,
11.9, 0 (18), Tayland, 85.4,14.0,0.6 (7). Bu sonuclar oldukca
onemli bir farkhhk oldugunu gdstermistir. Calismamiz Tirk
popiilasyonunda XRCC3 (Thr241Met) polimorfizminin dagihimini
degerlendiren ilk calismadir.

Turk popilasyonunda XRCCT (Arg399GIn) ve XRCC3
(Thr241Met) polimorfizmleriyle ilgili pek cok hastalik, kanser
tirl ve maruziyet calismalar yapiimistir. Diyabetik nefropati
ve diabetes mellitus tip 2, meme kanseri, mide kanseri, oral
skuamoz hiicreli karsinom, kronik lenfositik |6semi bas ve
boyun skuamdz hiicreli karsinom, Parkinson, kolorektal kanser,
romatoid artrit, endometrial karsinom, astim hastalar),
cocukluk cagr akut lenfoblastik 16semi, katarakt, beyin tlimord,
gibi hastaliklarda bu polimorfizmin iliskisi arastiriimistir
(5,22-34). Bunun yani sira arsenije maruz kalan isciler ve
organik c6zlctilere maruz kalan isciler ile XRCCT (Arg399GIn)
ve XRCC3 (Thr241Met) polimorfizmleri arasinda iliski tespit
edilmistir. Organik ¢6ziiclilere maruz kalan GIn/Gln ve Met/Met
genotiplere sahip iscilerde DNA hasarin daha yulksek oldugu
belirtilmistir (35). Arsenige maruz kalan bireyler de ise GIn/GIn
ve Met/Met genotiplerin yani sira heterezigot Arg/GIn ve Thr/
Met genotipine sahip bireylerin de DNA hasari Arg/Arg ve Thr/
Thr genotipine sahip bireylere gore daha yiiksek bulunmustur

(1).

Turk popilasyonunda yapilan pek cok calismada XRCC1
(Arg399Gin) polimorfizminde GIn/GIn genotipi ve Gln allelinin
hastalik riskini artirdigi ve Arg/Arg genotipi ile Arg allelinin
koruyucu etkisi oldugunu gosterilmistir (22,29,30,36).

XRCC3 (Thr241Met) polimorfizminde ise Met/Met genotipi
ile Met allelinin hastaliklarda risk olabilecegi Thr allelinin
koruyucu 6zelligi ortaya konmustur (24,28,30).

Tiirk popiilasyonunda meme kanseri ile XRCCT1 (Arg399GIn)
polimorfizminin iliskisinin arastirildigi calismada ise GlIn/GIn
genotipinin ve Gln allelinin koruyucu etkisi oldugu belirtilmistir
(23).

XRCC3 (Thr241Met) polimorfizminde ise literatiiriin aksine
Turk kadinlarinda endometriozis ile Thr/Thr genotipi ile iliskili
bulunmus Met allelinin koruyucu etkisi gosterilmistir (37).

Diger taraftan yapilan pek cok calismada (mide kanseri, bas
ve boyun skuamdz hiicreli karsinom hastalarinda, beyin tiimord,
astim, katarakt) XRCC1 (Arg399GIn) ya da XRCC3 (Thr241Met)
polimorfizmleri ile bu hastaliklar arasinda anlamli bir iliski
bulunamamistir (5,26,31,33,34). XRCC1 (Arg399GIn) ve XRCC3
(Thr241Met) polimorfizmleri ile ilgili farmakogenetik analizlerin
onemini gosteren pek cok calisma bulunmaktadir (38-40).

Giiniimilizde kisiye ©zgl tedavi yaklasimlari her gecen
giin daha fazla 6nem kazanmaktadir. SNP analizinin 6zellikle
kanser hastalarina uygulanan kemoterapi ya da radyoterapinin
etkinligini ve toksisitesini kontrol altina almada, bireye 6zgu
dozun belirlenmesinde ve bu sayede kisisel tedavi semasinin
olusturulmasinda ozellikle énemli oldugu diistiniilmektedir. ilac
metabolizmasi ile DNA onarim mekanizmalari arasindaki iliskinin
anlasilmasi  sayesinde uygulanacak olan bireysellestirilmis
tedavi ile daha etkin bir tedavi uygulanacak ve daha az advers
olayin meydana gelmesi saglanacaktir. Bu sayede akilci ve
daha ekonomik tedavi alternatifleri saglamak muimkiin hale
gelecektir. Bu sonuglar kisiye 6zel tedavi yaklasiminin klinikte
uygulanmasi agisindan yol gosterici niteliktedir.

Sonu¢ olarak calismamizda DNA onariminda rol alan
proteinleri kodlayan genlerden XRCC17 (Arg399GIn) ve XRCC3
(Thr241Met) polimorfizminin Tirk popiilasyondaki genotip
dagihmi ve bu genlerin allel frekanslar tespit edilmis, diger
toplumlarla karsilastiriimistir.

Calismamizin  verileri, Turk popllasyonunda  XRCC1
(Arg399GIn) ve XRCC3 (Thr241Met) polimorfizmi icin bir
baslangi¢c noktasi olarak kabul edilmelidir. Bu polimorfizmlerin
cesitli  mesleki/cevresel maruziyetlerde veya hastaliklarda
etkisinin belirlenmesinde ve riskli bireylerin tanimlanmasinda
saghkli bireylerde vyapilan bu kapsamli calismanin verileri
dikkate alinmahdir. Toplumumuzda cesitli maruziyet, hastalik,
kanser, ilag tedavi calismalari ile XRCC1 (Arg399GIn) ve
XRCC3 (Thr241Met) genleri arasindaki iliskiyi belirlemek ve bu
genlerin klinikteki etkisini ortaya koymak icin daha ¢ok calisma
yapilmasina ihtiyag vardir.
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Artroskopik On Gapraz Bag Rekonstriiksiyonu Esnasinda Meniskiis
Yirtiklani Tamir Edilmeli Midir?

Should Meniscus Tears be Repaired During Arthroscopic Anterior Cruciate Ligament
Reconstruction?

@ Olgun Bingdl, ® Giizelali Ozdemir, ® Burak Kulakoglu, ® Omer Halit Keskin, ® Enver Kilig, ® izzet Korkmaz

Ankara Sehir Hastanesi, Ortopedi ve Travmatoloji Klinigi, Ankara, Tiirkiye

Amac: Bu calismanin amaci artroskopik 6n c¢apraz bag rekonstriiksiyonu uygulanan olgularda eslik eden meniskiis yirtigi nedeniyle parsiyel
menisektomi veya meniskis tamiri uygulanan hastalarin klinik sonuclarini karsilastirmaktir.

Gerec ve Yontem: Artroskopik 6n capraz bag rekonstriiksiyonu uygulanan hastalarda eslik eden meniskiis yirtigi nedeniyle tedavi edilen 83 olgunun
sonuclari retrospektif olarak degerlendirildi. Parsiyel menisektomi uygulanan olgular grup 1 (n=44) ve primer onarim uygulanan olgular grup 2
(n=39) olarak degerlendirildi. Klinik bulgularin degerlendirilmesi Tegner aktivite dlizeyi skalasi ve Lysholm degderlendirme sistemi ile gerceklestirildi.

Bulgular: Preoperatif Lysholm skoru grup 1 ve grup 2'de sirasiyla 61,89+4,36 ve 61,69+4,14 iken, postoperatif olarak 91,80+2,33 ve 95,54+1,97'ye
yiikseldi (sirastyla p=0,836, p<0,001). Preoperatif Tegner aktivite diizeyi skoru grup 1 ve grup 2'de sirasiyla 4,50+0,66 ve 4,54+0,64 iken, postoperatif
olarak 5,80+0,59 ve 6,23+0,43'e yiikseldi (sirasiyla p=0,790, p<0,001).

Sonugc: Artroskopik 6n ¢apraz bag rekonstriiksiyonlari sirasinda eslik eden meniskiis yirtiklarinda primer onarim uygulamasi parsiyel menisektomiye
gore daha yiiksek oranda fonksiyonel diizelme ve hasta memnuniyeti saglamaktadir.

Anahtar Kelimeler: On Capraz Bag Rekonstriiksiyonu, Hamstring Tendon Otogreft, Lysholm, Tegner, Meniskiis Tamiri

Abstract

Objectives: The aim of this present study is to compare the clinical outcomes of patients who underwent partial meniscectomy or meniscus repair
due to accompanying meniscal tear in patients who underwent arthroscopic anterior cruciate ligament reconstruction.

Materials and Methods: The results of 83 patients treated for concomitant meniscal tear in patients who underwent arthroscopic anterior cruciate
ligament reconstruction were evaluated retrospectively. The patients that underwent partial meniscectomy were classified as group 1 (n=44) and
the patients that underwent primary repair as group 2 (n=39). Evaluation of clinical outcomes were performed with Tegner activity level scale and
Lysholm evaluation system.

Results: While the preoperative Lysholm scores were 61.89+4.36 and 61.69+4.14 in groups 1 and 2, respectively, it increased to 91.80+2.33 and
95.54+1.97 postoperatively (respectively, p=0.836, p<0.001). While the preoperative Tegner activity level scores were 4.50+0.66 and 4.54+0.64 in
group 1 and group 2, respectively, it increased to 5.80+0.59 and 6.23+0.43 postoperatively. (p=0.790, p<0.001, respectively).

Conclusion: Primary menisceal repair in accompanying meniscal tears during arthroscopic anterior cruciate ligament reconstructions provides a
higher rate of functional improvement and patient satisfaction compared to partial meniscectomy.

Key Words: Anterior Cruciate Ligament Reconstruction, Hamstring Tendon Autograft, Lysholm, Tegner, Meniscus Repair
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Literatiirde 6n capraz bag (OCB) yaralanmalarina %20 ile
%60 oraninda meniskiis lezyonlarinin eslik ettigi bildirilmekte
ve bu lezyonlarin tedavisinin de ayni seansta yapilmasi
onerilmektedir (1-3).

Her ne kadar hastanin yasi, yirtigin tipi ve yeri iyilesmede
onemli rol oynasa da, meniskiisiin diz biyomekanigindeki
oneminden dolayr miimkin oldugu takdirde korunmasi
onerilmektedir (4). Giiniimiizde ozellikle OCB yaralanmalari ile
birlikte olan meniskds yirtiklarina ortamda bulunan mezenkimal
hiicrelerin pozitif etkisi nedeniyle miimkiin oldugu kadar primer
onarim sansi verilmektedir (3,5).

Bu calismanin amaci artroskopik OCB rekonstriiksiyonu
sirasinda eslik eden meniskiis yirtigi  nedeniyle parsiyel
menisektomi veya meniskls tamiri uygulanan olgularin klinik
sonuclarini karsilastirmaktir.

Gereg ve Yontem

Ocak 2011 ile Aralik 2019 tarihleri arasinda ayni cerrah
tarafindan, asansor sistemli digme teknigi (Zip Loop Toggle
Loc Biomet®) kullanilarak artroskopik OCB rekonstriiksiyonu
uygulanan olgular  retrospektif olarak degerlendirildi.
Calismaya, Ankara Sehir Hastanesi Etik Kurulu'ndan (E1-20-
1233) onay alindiktan sonra baslanmistir. Calismaya katilan
tlim arastirmacilar Helsinki Bildirgesi'nin en son versiyonunu
imzaladi.

Anamnez, fizik muayene ve radyolojik bulgulariyla OCB
yetmezligi tanisi koyulan, on sekiz yas tzeri, en az 12 ay takibi
olan ve asansor sistemli digme teknigi kullanilan olgular
icerisinden ameliyat sirasinda meniskiisiinde yirtik tespit
edilenler calismaya dahil edildi.

On sekiz yas altindaki hastalar, coklu bag§ yaralanmasi olan
hastalar, takip siiresinin 12 ayin altinda oldugu hastalar, ayni
dizde daha once bag yaralanmasi, kondral hasari olan veya
kikirdak cerrahisi uygulanan hastalar, OCB'de re-riiptiir tespit
edilen hastalar ve cerrahi sirasinda baska fiksasyon sistemleri
kullanilan hastalar ¢alisma disi birakildi.

Artroskopik OCB rekonstriiksiyonu uygulanan hastalarin
video kayitlari degerlendirildi ve meniskiislerin  durumu
incelendi. Bunlarin icerisinden meniskiis yirtigr tespit edilen ve
dahil edilme kriterlerini saglayan 83 hasta calismaya dahil edildi.
Meniskis yirtigi olup parsiyel menisektomi uygulanan olgular
grup 1 ve meniskis yirtigr olup primer onarim uygulanan olgular
grup 2 olarak degerlendirildi.

Cerrahi Teknik

Rutin hazirliklar takiben artroskopik OCB rekonstriiksiyonu
oncesi meniskls yirti§gr olan olgulara oncelikli olarak primer

onarim uygulanmasi hedeflendi, ancak onarilamayacak
durumda olan olgularda parsiyel menisektomi uygulandi.
Periferik, kirmizi zonda yer alan longitudinal ve kova sapi
yirtiklara all-inside veya inside-out teknikler kullanilarak
primer onarim uygulandi. Radial, santral, beyaz zonda yer alan
longitudinal ve ileri dejeneratif yirtiklara parsiyel menisektomi
uyguland.

Ardindan bitiin olgulara ayni cerrahi teknik kullanilarak
artroskopik OCB rekonstriiksiyonu uygulandi. Tiiberositas tibianin
2 cm medialinden, 4 cm'lik oblik insizyonla girildi. Tendon siyirici
yardimiyla hamstring tendonlari alindi ve her iki tendon dort
kat olacak sekilde uclarindan 2 numara Ethibond® kullanilarak
Krachow dikisleri uygulandi. Tibial ve femoral tiineller kilavuzlar
yardimiyla hazirlandiktan sonra greft, asansor sistemli diigme
teknigi ile tiinellerden gecirildi. Femoral tespitte asansor sistemli
diigme teknigi ve tibial tespitte emilebilir interferans vidasi ile
birlikte staple kullanildi.

Postoperatif Rehabilitasyon

Ameliyat sonrasi birinci glin kompresif bandaj acildi ve
hemovak dren cekildi. iki giin soguk tatbiki yapildi. Menisektomili
olgularin cift koltuk degnegi ile tolere edilebildikleri kadar
yik vermelerine izin verilirken, meniskiis tamiri yapilan
olgulara 4 hafta yiik verdirilmedi. Tim olgulara erken hareket
ve yavas ylklenmeye dayanan program uygulandi. Olgulara
tam ekstansiyon saglanana kadar yirlime sirasinda dizi
ekstansiyonda tutan breys uygulandi. ilk hafta diz yiiriime
sirasinda 0° ekstansiyonda ve yatarken 45° fleksiyonda tutuldu.
Haftalik eklem hareketi 15° artirildi ve 45 glinde tam eklem
hareket acikligina ulasildi. Ardindan rehabilitasyon programi
fizik tedavi uzmanlari esliginde yirituldi ve kapali zincir
egzersizler temel alindi. Ugiincii ayda diiz kosuya ve altinci ayda
spora baslamalarina izin verildi.

Postoperatif Takip

Kontroller 3 ile 6 haftalar, 3-6-9-12 aylar ve ardindan
yilda bir gerceklestirildi. Olgularin demografik 6zellikleri hasta
takip kartlarindan elde edildi. Preoperatif ve postoperatif klinik
bulgular Tegner aktivite diizeyi skalasi ve Lysholm (5-lysholm)
degerlendirme sistemi ile gerceklestirildi. Demografik ve klinik
ozellikler acisindan gruplar arasindaki farklar degerlendirildi.

istatistiksel Analiz

istatistik yontemde veriler yiizde, dagilim, ortalama ve
standart sapma ile ifade edildi. Gruplar arasinda cinsiyet ve
operasyon tarafi acisindan farklilik olup olmadigr Pearson ki-
kare testi ile degerlendirildi. Gruplar arasinda ameliyat dncesi
ve sonrasi degerler acisindan farklilik olup olmadigi ise bagimsiz
iki 6rneklemli t-testi ile degerlendirildi. Verilerin analizinde SPSS
istatistik programi kullanildi ve p<0,05 degerleri anlamh kabul
edildi.
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Bulgular

Belirlenen zaman araliginda ayni cerrah tarafindan,
asansor sistemli diigme teknigi kullanilarak artroskopik OCB
rekonstriiksiyonu uygulanan 187 olgu tespit edildi. Artroskopi
sirasinda 83 (%44,3) olguda meniskiis yirtigr tespit edildi.
Calismaya dahil edilen hastalarin ortalama yasi 26,73+6,51'dir
[minimum (min): 18-maksimum (maks): 45]. Calismadaki
hastalarin 5'i kadin iken 78'i erkeklerden olusmaktadir. Calismaya
dahil edilen hastalarin ortalama takip stresi 65,71+21,90 (min:
23-maks: 114) aydir. Kirk dort olguda parsiyel menisektomi
(grup 1) ve 39 olguda ise meniskiise primer onarim (grup 2)
uygulanmistir.

Olgularin demografik ozellikleri Tablo 1'de gosterilmistir.
Gruplar arasinda yas, takip siiresi, cinsiyet ve taraf acisindan
istatistiksel olarak anlamli bir fark bulunamadi (sirasiyla,
p=0,427, p=0,324, p=0,548, p=0,538). Meniskiise primer onarim
yapilan grubun ameliyat siiresi istatistiksel olarak anlamli bir
sekilde daha uzun bulunmustur (p<0,001) (Tablo 1).

Preoperatif Lysholm skor puani grup 1 ve grup 2'de sirasiyla
61,89+4,36 ve 61,69+4,14 iken, postoperatif puan sirasiyla
91,80+2,33 ve 9554+1,97 olarak degerlendirildi. Gruplar
arasinda preoperatif Lysholm skor puanlari acisindan istatistiksel
olarak anlamli bir fark yoktu (p=0,836). Meniskiise primer
onarim yapilan hastalarin postoperatif Lysholm skor puanlari
istatistiksel olarak anlaml bir sekilde yiiksek tespit edilmistir
(p<0,001) (Tablo 2).

Preoperatif Tegner aktivite diizeyi puani grup 1 ve grup
2'de sirasiyla 4,50+0,66 ve 4,54+0,64 iken, postoperatif
puanlar sirasiyla 5,80+0,59 ve 6,23+0,43 olarak degerlendirildi.

Tablo 1: Olgularin demografik dzelliklerinin gruplara gore dagilimi

Gruplar arasinda preoperatif Tegner aktivite diizeyi puanlari
karsilastinldiginda istatistiksel olarak anlamli bir farklilhk tespit
edilmedi (p=0,790). Postoperatif Tegner aktivite diizeyi puanlari,
meniskiise primer onarim yapilan grupta istatistiksel olarak
anlamli bir sekilde yiiksek bulunmustur (p<0,001) (Tablo 2).

Meniskislerin diz biyomekanigindeki dnemi anlasildiktan
sonra artroskopik cerrahiler sirasinda son yillarda gittikce artan
oranda meniskisleri korumaya yonelik cerrahiler yapilmaya
calisiimaktadir (6). Menisektominin diz iizerine zararli etkileri
oldugu gosterilmistir. Total menisektomi sonrasi, femoral kondil
eklem yiziinde dizlesme ve eklem araliginda daralma gelistigi
1948 yilinda Fairbank (7) tarafindan bildirilmistir. Prospektif bir
calismada meniskus patolojisi nedeniyle acik total menisektomi
sonrasi 40 yil takipli olgularda semptomatik diz osteoartriti
gelisme riskinin arttigi tespit edilmis (8). Yapilan calismalar
eklem streslerinin cikartilan meniskiis dokusu miktari ile iligkili
oldugu ve ters orantili olarak diz fonksiyonlarinin etkilendigini
gosterilmistir. Ozellikle meniskiislerin periferik kisimlarinin
korunmasi 6nerilmistir (9,10). Bu calismada da meniskiis tamiri
yapilan hastalarin postoperatif aktivite ve klinik skorlari daha
ylksek olarak tespit edilmistir.

OCB rekonstriiksiyonu esnasinda meniskiis tamiri ile
parsiyel menisektomi yapilan hastalarin kisa dénem klinik
sonuglari  benzerlik gosterebilmektedir (11). Yapilan bir
calismada parsiyel menisektomi sonrasi olgularin %90'inda iyi
veya mitkemmel sonuclar elde edilmis ve %85'inde ikinci yilda
yaralanma oncesi aktivite diizeyine ulasildigr bildirilmis ancak
cerrahiden 8 yil sonra olgularin %62'sinde iyi veya miikemmel
sonuclar tespit edilirken, olgularin ancak %48'i yaralanma

Grup 1 Grup 2
(Parsiyel menisektomi) (Primer onarim) ..
n=44 n=39 p-degeri
Yas (yn) 27,27+6,45 26,13+6,60 0,427
Cinsiyet (Erkek/Kadin) 42/2 36/3 0,548
Taraf (Sag/Sol) 31/13 25/14 0,538
Takip siiresi (ay) 67,95+21,98 63,18+21,81 0,324
Ameliyat siiresi (dk) 60,45+9,39 68,21+7,90 <0,001
Tablo 2: Olgularin klinik 6zelliklerinin gruplara gore dagilimi
Grup 1 Grup 2
(Parsiyel menisektomi) (Primer onarim) p-degeri
n=44 n=39
Preoperatif Lysholm 61,89+4,36 61,69+4,14 0,836
Postoperatif Lysholm 91,80+2,33 95,54+1,97 <0,001
Preoperatif Tegner 4,50+0,66 4,54+0,64 0,79
Postoperatif Tegner 5,80+0,59 6,23+0,43 <0,001
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oncesi aktivite diizeyine ulasabilmistir (12). Calismamizda
parsiyel menisektomi sonrasi orta donemde iyi veya mikemmel
sonuclar elde edilmistir. Fakat meniskls tamiri yapilan
olgularda daha yiiksek klinik skorlar elde edilmistir. Ayrica
parsiyel menisektomi hastalarinin uzun dénem sonuglarinin da
degerlendirilmesi gerekmektedir.

OCB yaralanmalarina yaklasik 920 ile %60 oraninda
meniskiis lezyonlari ve %710 ile %20 oraninda ise kondral
hasarlar eslik etmektedir. Eslik eden lezyonlarin tedavisinin
ayni seansta yapilmasi 6nerilmektedir (1,2). Calismamizda tiim
olgularin icinde OCB yaralanmasina 9%44,3 (n=83) oraninda
meniskeal lezyonlar eslik etmekteydi. Kondral lezyon saptanan
olgular ¢alisma disi birakilmigtir.

Olgularimizin  subjektif yakinmalari ve memnuniyet
derecesini belirlemek ve aktivite dizeylerini degerlendirmek
amaciyla calismamizda Lysholm skorlama sistemi ve
Tegner aktivite dizeyi skalasi kullanilmistir. Calismamizda
postoperatif dénemde hem Lysholm skor puanlari ve hem de
Tegner aktivite diizeyi skalasi puanlari primer onarim yapilan
olgularda, parsiyel menisektomi yapilanlara gore istatistiksel
olarak anlamli diizeyde vyiiksek bulunmustur. Artroskopik
OCB rekonstriiksiyonu sonrasi Lysholm skorlama sistemi ve
Tegner aktivite dlizeyi skalasi puanlarimiz literatir ile uyumlu
gorilmektedir (13-22).

Bu calismada OCB'ye eslik eden meniskiis yirtiklarinin
tamirinin eksizyonuna gore daha iyi fonksiyonel sonuclar verdigi
gorilmistiir. Cahsmamiz bu acidan literatir ile uyumludur
(1,3,23).

Gerceklestirilen bir calismada; izole OCB vyirtigi olan
hastalarda ve OCB yirtiklarina eslik eden yaralanmalara sahip
hastalarda OCB rekonstriiksiyonunun klinik ve radyolojik
sonuclarini karsilastiriimis. OCB rekonstriiksiyonu sonrasi 5 ile 9
yilda iki grup arasinda farklilik gdsterilememis. Calismacilar bu
durumu OCB rekonstriiksiyonunun basarili olmasina baglamiglar
(24). Ancak calisma incelendiginde eslik eden yaralanma
grubunun heterojen oldugu ve hi¢c meniskiis onarimi yapiimadigi
gorilmektedir (24).

Calismamizda gruplar arasinda ameliyat siireleri acisindan
istatistiksel olarak anlamli bir fark bulunmustur (p<0,001). Bu
farkin sebebinin primer onarimin, parsiyel menisektomiye gore
daha fazla zaman almasindan kaynaklandigi yazarlar tarafindan
duslntilmektedir. Ancak onarim yapilabilecek tim olgularda
onarimin yapilmasinin gerektigini diisinmekteyiz.

Cahsmanin Kisithliklar

Calismamizin - kisithhklarr  retrospektif gerceklestirilmesi,
takip siiresinin dejeneratif artrit degerlendirilmesi icin yeterli
olmamasi, kantitatif dlclim ve objektif klinik degerlendirme
yapilamamasi olarak sayilabilir. Calismamizi degerli kilan
ozellikleri ise tiim olgulara ayni cerrahin midahale etmesi

hem femoral hem tibial tarafta ayni fiksasyon yontemlerinin
kullanilmasi ve postoperatif dénemde standart fizik tedavi ile
takip protokoliiniin uygulanmasidir.

Bu calismada artroskopik OCB rekonstriiksiyonunda meniskiis
yirtiklarina yaklasimin klinik sonuclan etkiledigi gosterilmistir.
Sonu¢ olarak asansor sistemli diigme teknigi ve dort kath
hamstring tendon otogrefti kullanilarak yapilan artroskopik
OCB rekonstriiksiyonlarinda meniskiis yirtiklarina uygulanan
primer onarimin daha yiiksek oranda fonksiyonel diizelme ve
hasta memnuniyeti sagladigi tespit edilmistir. Bu yiizden, OCB
rekonstriiksiyonu vyapilirken tamiri miimkiin olan meniskiis
yirtiklarinin timiinde meniskiis tamirin yapilmasi gerektigini
dustinmekteyiz.

Etik

Etik Kurul Onayi: Ankara $ehir Hastanesi 1 no'lu Klinik
Arastirmalar Etik Kurulu'ndan 11/11/2020 tarihinde E1-20-1233
numarali onay ile uygun gorilda.

Hasta Onayi: Retrospektif calisma.

Hakem Degerlendirmesi: Editdrler kurulunun disindan olan
hakemler tarafindan degerlendirilmistir.

Yazarhk Katkilari

Cerrahi ve Medikal Uygulama: O.B., G.0., Konsept: 0.B.,
Dizayn: 0.B., Veri Toplama veya isleme: BK., O.H.K., Analiz veya
Yorumlama: 0.B., E.K,, Literatiir Arama: G.0., i.K., Yazan: O.B.

Cikar Catismasi: Yazarlar, bu makalenin yazimi ve/veya
yayinlanmasiyla ilgili herhangi bir ¢ikar c¢atismasi beyan
etmemislerdir.

Finansal Destek: Yazarlar, bu makalenin arastiriimasi ve/
veya yazarligi icin hicbir mali destek almamislardir.

Kaynaklar

1. Doral MN, Bozkurt M, Atay OA, et al. Capraz bag yaralanmalari. Tiirkiye Klin
Cerrahi Tip Bilim Derg. 2006;2:31-34.

2. Fetzer GB, Spindler KP, Amendola A, et al. Potential market for new
meniscus repair strategies: evaluation of the MOON cohort. J Knee Surg.
2009;22:180-186.

3. Walter RP, Dhadwal AS, Schranz P, et al. The outcome of all-inside meniscal
repair with relation to previous anterior cruciate ligament reconstruction.
Knee. 2014;21:1156-1159.

4. Logan CA, Aman ZS, Kemler BR, et al. Influence of Medial Meniscus Bucket-
Handle Repair in Setting of Anterior Cruciate Ligament Reconstruction
on Tibiofemoral Contact Mechanics: A Biomechanical Study. Arthroscopy.
2019;35:2412-2420.

5. Doral MN, Leblebicioglu G, Atay A. On capraz bag yaralanmasi olan dizlerde
meniskiis yirtiklarinin tedavisine yaklasim. Acta Orthop Traumatol Turc.
1999;33:426-429.

6. Deledda D, Rosso F, Cottino U, et al. Results of meniscectomy and meniscal
repair in anterior cruciate ligament reconstruction. Joints. 2016;3:151-
157.

75



Bingil ve ark. OCB Rekonstriiksiyonunda Meniskiis Tamiri

Ankara Universitesi Tip Fakiiltesi Mecmuasi 2021;74(Suppl 1):72-76

76

FAIRBANK TJ. Knee joint changes after meniscectomy. J Bone Joint Surg Br.
1948;30B:664-670.

Pengas IP, Assiotis A, Nash W, et al. Total meniscectomy in adolescents: a
40-year follow-up. J Bone Joint Surg Br. 2012;94:1649-1654.

Hede A, Larsen E, Sandberg H. The long term outcome of open total and
partial meniscectomy related to the quantity and site of the meniscus
removed. Int Orthop. 1992;16:122-125.

. Ihn JC, Kim SJ, Park IH. In vitro study of contact area and pressure

distribution in the human knee after partial and total meniscectomy. Int
Orthop. 1993;17:214-218.

. Cristiani R, Parling A, Forssblad M, et al. Meniscus Repair Does Not Result

in an Inferior Short-term Outcome Compared With Meniscus Resection:
An Analysis of 5,378 Patients With Primary Anterior Cruciate Ligament
Reconstruction. Arthroscopy. 2020;36:1145-1153.

. Jaureguito JW, Elliot JS, Lietner T, et al. The effects of arthroscopic partial

lateral meniscectomy in an otherwise normal knee: a retrospective review
of functional, clinical, and radiographic results. Arthroscopy. 1995;11:29-
36.

. Mahirogullari M, Kuskucu M, Kiral A, et al. Early results of reconstruction

of chronic anterior cruciate ligament ruptures using four-strand hamstring
tendon autografts. Acta Orthop Traumatol Turc. 2005;39:224-230.

. Degirmenci E, Yiicel I, Ozturan K. Hamstring tendon otogrefti ile 6n capraz

bag rekonstriiksiyonu. Bakirkdy Tip Derg. 2010;6:29-34.

. Serbest S, Tosun HB, Yilmaz E. Hamstring Tendon Otogrefti ile On Capraz

Bag Rekonstriiksiyonu. Firat Tip Derg. 2011;16:186-189.

. Corry IS, Webb JM, Clingeleffer AJ, et al. Arthroscopic reconstruction of the

anterior cruciate ligament. A comparison of patellar tendon autograft and
four-strand hamstring tendon autograft. Am J Sports Med. 1999;27:444-
454,

20.

21.

22.

23.

24,

. Eriksson K, Anderberg P, Hamberg P, et al. A comparison of quadruple

semitendinosus and patellar tendon grafts in reconstruction of the anterior
cruciate ligament. J Bone Joint Surg Br. 2001;83:348-354.

. Eriksson K, Kindblom LG, Hamberg P, et al. The semitendinosus tendon

regenerates after resection: a morphologic and MRI analysis in 6 patients
after resection for anterior cruciate ligament reconstruction. Acta Orthop
Scand. 2001;72:379-384.

. Aglietti P, Buzzi R, D'Andria S, et al. Long-term study of anterior cruciate

ligament reconstruction for chronic instability using the central one-third
patellar tendon and a lateral extraarticular tenodesis. Am J Sports Med.
1992;20:38-45.

Clark R, Olsen RE, Larson BJ, et al. Cross-pin femoral fixation: a new
technique for hamstring anterior cruciate ligament reconstruction of the
knee. Arthroscopy. 1998;14:258-267.

Williams RJ 3rd, Hyman J, Petrigliano F, et al. Anterior cruciate ligament
reconstruction with a four-strand hamstring tendon autograft. J Bone Joint
Surg Am. 2004;86:225-232.

Eken G, Misir A, Demirag B, et al. Delayed or neglected meniscus tear repair
and meniscectomy in addition to ACL reconstruction have similar clinical
outcome. Knee Surg Sports Traumatol Arthrosc. 2020;28:3511-3516.

Phillips M, Rénnblad E, Lopez-Rengstig L, et al. Meniscus repair with
simultaneous ACL reconstruction demonstrated similar clinical outcomes
as isolated ACL repair: a result not seen with meniscus resection. Knee Surg
Sports Traumatol Arthrosc. 2018;26:2270-2277.

Jarveld T, Kannus P, Jarvinen M. Anterior cruciate ligament reconstruction
in patients with or without accompanying injuries: A re-examination of
subjects 5 to 9 years after reconstruction. Arthroscopy. 2001;17:818-825.



DOI: 10.4274/atfm.galenos.2021.96720

RESEARCH ART'CLE / ARASTlRMA MAKALES' Ankara Universitesi Tip Fakiiltesi Mecmuasi 2021;74(Suppl 1):77-81

MEDICAL SCIENCES / DAHILI TIP BILIMLERI

Does Age Have an Effect on Outcome in Critically 11l Patients with
Acute Kidney Injury?
Akut Bobrek Hasari Olan Kritik Hastalarda Yasin Sonlanima Etkisi Var mi?
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Abstract

Objectives: Acute kidney injury (AKI) is a clinical condition that is frequently encountered during admission to an intensive care unit (ICU). The
aim was to answer the question of whether critically ill elderly patients with AKI who were admitted to ICU had a higher mortality than younger
patients with AKI.

Materials and Methods: All patients admitted to ICU were screened for the presence of AKI for one year. These patients were divided into two
groups depending on their age: Patients <80 years old and patients >80 years old. Groups were compared in terms of their characteristics, need for
renal replacement therapy (RRT), mortality, and the factors that might affect these outcomes.

Results: A total of 305 patients were screened: 92 (30%) patients had AKI and were eligible for the study. Of these, 44 (48%) were <80 years and 48
(520%) were >80 years. The two groups were similar when disease severity and expected mortality rates were compared using APACHE Il scores. Of
patients <80 years, 19 (43%) underwent RRT and this was higher than observed in the elderly (p=0.001). However, there was no difference between
the groups in terms of ICU mortality (p=0.63).

Conclusion: ICU mortality may not be as high as expected in the presence of acute renal injury in elderly critically ill patients.
Key Words: Elderly, Critically Ill, AKI, RRT

Amagc: Akut bobrek hasari (ABH), yogun bakim Unitesine (YBU) kabul sirasinda siklikla karsilasilan klinik bir durumdur. Amag, YBU'ye kabul edilen
kritik hastaligi olan yasli ABH hastalarinin, ABH olan geng hastalara gore daha yliksek mortaliteye sahip olup olmadigi sorusuna cevap vermekti.

Gerec ve Yontem: YBU'ye kabul edilen tiim hastalar bir yil boyunca ABH varligi acisindan tarandi. Bu hastalar yaslarina gére ikiye ayrildi: Seksen

yas alti hastalar ve 80 yas Uistl hastalar. Gruplar renal replasman tedavisi (RRT) ihtiyaci, mortalite ve bu sonuglari etkileyebilecek faktorler agisindan
karsilastirildi.

Bulgular: Toplam 305 hasta tarandi: 92 (%30) hastada ABH vardi ve calisma igin uygun bulundu. Bunlardan 44'G (%48) <80 yas ve 48'i (%52)
>80 yas idi. APACHE Il skorlari kullanilarak hastalik siddeti ve beklenen &lim oranlar karsilastirildiginda iki grup benzerdi. Seksen yasin altindaki
hastalarin 19'una (%43) RRT uygulandi ve bu yashlarda gozlenenden daha yiiksekti (p=0,001). Ancak YBU mortalitesi acisindan gruplar arasinda fark
yoktu (p=0,63).

Sonug: Yasl kritik hastalarda ABH hasari varliginda YBU mortalitesi beklendigi kadar yiiksek olmayabilir.
Anahtar Kelimeler: ileri Yas, Kritik Hasta, ABH, RRT
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Introduction

The number of elderly people is increasing day by day
around the world. This increase is similarly reflected in hospital
admissions. The majority of patients admitted to intensive care
units (ICU) are elderly patients (1-3).

Acute kidney injury (AKI) is a common condition during
admission to or stay in an ICU (1,2). With the increasing age,
structural and functional changes are observed in the kidneys
(4). Aging kidney becomes more sensitive to nephrotoxic
conditions as a result of these changes (4,5). The effects of
critical illness and age significantly increase the possibility of
AKl in elderly patients. Unfortunately AKI is known to increase
ICU morbidity and mortality (1). There are studies suggesting
that the probability of mortality and morbidity is higher with
AKl in elderly (2,4-6).

The aim of this study was to evaluate the mortality rate
and need for renal replacement therapy in elderly critically ill
patients (>80 years) who were admitted to ICU with AKI.

Materials and Methods

The records of patients admitted to a public hospital's tertiary
ICU between June 2017 and July 2018 were retrospectively
reviewed for patients with AKI. Patients under the age of 18,
patients with less than 24 hours of stay in ICU, patients with
renal transplantation, dialysis patients with chronic renal failure,
and postoperative admissions were excluded. Patients were
examined for the presence of acute kidney damage according
to KDIGO 2012 criteria, taking into account 0.3 mg/dL rise in
the last 48 hours or an increase in creatinine values 1.5 fold in
the last 7 days (7). Patients admitted to the ICU those with AKI
according to KDIGO 2012 criteria were included in the study.

Renal replacement therapy was administered to patients
after adequate fluid replacement was completed as clinically
guided by physical examination and laboratory tests; except
for emergency indications such as severe hyperkalaemia, severe
metabolic acidosis, pulmonary edema, uremic complications.

Age, sex, comorbidities, admission diagnosis, APACHE I
scores, length of ICU stay, mechanical ventilation support and
vasopressor requirement, renal replacement therapy requirement
and ICU mortality were recorded. Also patients' urea, creatinine
levels and type of AKI (prerenal, renal, postrenal) were recorded.

In our study, the cut-off for advanced age was determined
as 80. The patients were grouped according to their age. Patients
under 80 years of age were included in group 1 and patients 80
years and older were included in group 2. Both groups were
evaluated in terms of mortality and need for renal replacement
therapy in ICU and the factors that may have an effect on these
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results. Ethics committee approval was received for this study
from the local ethics committee (no: 18-1216-18).

Statistical Analysis

Data were analysed using IBM SPSS 25 program. Numerical
data were tested for normal distribution. As descriptive statistics,
the mean + standard deviation or median interquartile range
(IQR), based on assumptions for numerical variables, and the
categorical variable frequency (n) and percentage (%) are
given. Pearson's chi-square test was used to analyze categorical
variables. The Mann-Whitney U test was used to examine the
significance of differences between the two groups in terms of
numerical variables. Parametric data were expressed as mean
+ standard deviation and independent samples Student's t-test
was used for comparison. In all analyses, the probability of a
type | error was taken as 0.05.

Of the 305 patients admitted to the ICU during a 1-year
period, 92 patients with AKI who met the inclusion criteria were
included in the study, the remaining 213 patient excluded from
the study. The patients' demographic and clinical characteristics
are presented in Table 1. There were 44 (48%) patients in group 1
and 48 (52%) patients in group 2. The mean age of the patients
was 77+11, and the mean age of the group 1 was 68.5+10 and
group 2 was 86+4, respectively. Our study population was older
than 65 years accept 9 patients. The number of male patients in
group 1 was 28 (63.6%) and in group 2 was 17 (35.4%). It was
significantly higher in group 1 than group 2 (p=0.007).

The mean APACHE Il value was found to be 23.5+6.91.
APACHE Il scores were not different between groups (p=0.59).

Forty-two (45%) patients received vasopressors. There was
no difference in the rates of vasopressor requirement between
two groups (p=0.64). The total number of patients undergoing
mechanical ventilation support was 58 (63%). There was
no difference between the groups in terms of mechanical
ventilation support.

Forty (43.5%) of the patients died in the ICU. When the
groups were compared in terms of ICU mortality, no difference
was found (p=0.63).

The length of ICU stay changed between 1 and 92 days and
the median was 8 (IQR 14.5). There was no difference between
the two groups in terms of length of ICU stay (p=0.78).

A total of 25 (27%) patients underwent renal replacement
therapy. In group 1, 19 patients and in group 2, 6 patients
underwent renal replacement therapy and this rate was
significantly higher in group 1 (p=0.001).

The median urea values of the patients were 126.4 mg/dL
and there was no difference between the groups (p=0.46). The
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median creatinine values were 2.1 mg/dL and the difference
between the groups was not significant (p=0.07). There was a
trend towards different aetiologies. Renal type AKI was more
common in Group 1 and prerenal type AKI was more frequent
in Group 2. However, the difference was not found to be
statistically significant (p=0.06).

The admission diagnosis and comorbidities of patients are
also presented in Table 1. Dementia was more frequent in the
elderly patients (p=0.04).

The length of ICU stay was longer in non-survivors (p<0.001)
(Table 2). Need for renal replacement therapy, vasopressor
therapy and mechanical ventilation was higher in non-survivors.
Prerenal type AKI was observed more often in the survivor group
(p=0.005).

According to the data obtained by screening retrospectively
the patients admitted to the ICU for one year, AKI rate at

Table 1: Patients’ demographics and clinical characteristics

Group 1

(n=44)
Age, years, mean + SD 68.5+10
Male, n (%) 28 (63.6%)
APACHE Il, mean + SD 24.75+7.11
Comorbidities, n (%)
Cardiac failure 17 (38%)
Hypertension 11 (25%)
Diabetes mellitus 11 (25%)
Neurologic disorder 11 (25%)
Dementia 4 (9%)

Admission diagnosis, n (%)

Respiratory failure 21 (47.7%)

Sepsis 8 (18.2%)
Heart failure 7 (15.9%)
Gastrointestinal hemoraghe 3 (6.8%)

Other 5 (11.4%%)

19 (43.2%)
29 (65.9%)

Vasopressor therapy, n (%)
Mechanical ventialtion, n (%)

Urea, mg/dL (median, IQR) 128.7 (82.4)
Creatinine, mg/dL (median, IQR) 2.4(1.9)
Length of ICU stay, (median, IQR) 8(12.7)
Renal replacement therapy, n (%) 19 (43%)
AKI type, n (%)

Prerenal AKI 16 (36%)
Renal AKI 28 (649%)
Postrenal AKI 0

Mortality, n (%) 18 (41%)

admission to the ICU was 30%. Contrary to expectations,
there was no difference in the ICU mortality rates between the
two groups. Disease severity and mortality rates evaluated by
APACHE Il score were similar between groups. However, younger
patients more frequently needed renal replacement therapy.

AKI is an increasingly common clinical condition during
admissions to the hospital. It is seen in 20% to 50% of patients
admitted to the ICU (4,8). Bagshaw et al. (6) also demonstrated
that AKI rates increased in patients admitted to the ICU. As
a result, length of ICU stay may be longer and mortality may
be higher in these patient groups. Especially in advanced age
critically ill patients, AKI may be a serious problem due to
changes in the kidney due to aging, difficulties in regulating
the hemodynamic response and numerous comorbid diseases.

In the study conducted by Yokota et al. (9), it was reported
that the mortality rate was increased in elderly patients
admitted to the ICU with AKI. However, the advanced age was
defined as =60 years old in Yokota et al's (9) study. In another
study by Liu et al. (10), the advanced age was similarly defined

Group 2 Total

(n=48) (n=92) P

86+4 77+

17 (35.4%) 45 (48.9%) 0.007

23.97+6.78 23.546.91 0.59

18 (37%) 35 (38%) 0.91

16 (33%) 27 (29%) 0.38

13 (27%) 24 (26%) 0.82

9 (18%) 20 (21%) 0.46

12 (25%) 16 (17%) 0.04
0.21

19 (39.6%) 40 (43.5%)

9 (18.9%) 17 (18.5%)

8 (16.7%) 15 (16.3%)

4 (8.3%) 7 (7.6%)

7 (14.6%) 12(14.1%)

23 (47.9%) 42 (45%) 0.64

29 (60.4%) 58 (63%) 0.55

124.9 (79.4) 126.4 (76.3) 0.46

1.6 (1.5) 2.1 (1.8) 0.07

8(17) 8 (14.5) 0.78

6 (12.5%) 25 (27%) 0.001

27 (569%) 43 (47%) 0.06

21 (44%) 49 (53%)

0 0

22 (469%) 40 (43%) 0.63

SD: Standard deviation, ICU: Intensive care unit, IQR: Interquartile range, AKI: Acute kidney injury
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Table 2: Characteristics of survivors and non-survivors

Age (median, min-max)
Male (%)

APACHE I, mean + SD
Urea (median, I1QR)

Survivors (n=52)
79.5 (39-101)

29 (31.5%)
22.34+6.16
124.95 (75.3)

Creatinine (median, IQR) 2.53 (1.90)
Length of stay ICU (median, min-max) 5(1-54)
Renal replacement therapy (%) 9 (17%)
Vasopressor therapy, n (%) 11 (219%)
Mechanical ventilation (%) 20 (38%)
AKI type

Prerenal AKI 31 (600%)
Renal AKI 21 (40%)
Postrenal AKI 0

Non-survivors (n=40) Total (n=92) p

80 (38-97) 80 (38-101) 0.91
16 (400%%) 45 (48.9%) 0.13
26.95+7.04 23.5+6.91 0.01
133.4 (81.1) 126.4 (76.3) 0.93
1.48 (1.23) 2.1(1.8) 0.02
11.5 (1-92) 8 (1-92) <0.001
16 (400%) 25 (27%) 0.01
31 (77.5%) 42 (45%) <0.001
38 (95%) 58 (63%) <0.001
12 (30%) 43 (47%) 0.005
28 (70%) 49 (53%)

0 0

SD: Standard deviation, min: Minimum, max: Maximum, ICU: Intensive care unit, IQR: Interquartile range, AKI: Acute kidney injury

as >60 years old. They examined patients with acute kidney
damage during hospital admission and follow-up; and they
reported higher mortality in older patients. However, in contrast
to these findings, in our study, mortality rate was similar in both
age groups. There may be many reasons for the finding that
elderly patients with AKI have similar mortality rates compared
to younger ICU patients. One reason may be the fact that, the
younger group in our study had an average age of 68.5 years
which is in fact in the geriatric range as well.

Funk et al. (11) examined patients who presented to the
nephrology department and took the age cut-off as 80 years.
Similar to our study, there was no difference in mortality
between the groups. Further in this study the requirement for
renal replacement therapy was higher in the younger patient
group. However, although the patients who applied to a 3™
stage nephrology department may show similar results with
the patients followed up in the ICU, it is clear that they are in
different clinical states than our patients.

Kane-Gill et al. (12) reported higher rate of the need for
renal replacement therapy in critically ill patients with acute
renal injury under 75 years of age. Similarly, in this study, the
requirement for renal replacement therapy was observed more
frequently in the younger group. This and our finding may also
be attributed to the more frequent observation of renal type
AKI in younger patients. Another reason may be the fact that;
patients were included in the study with AKI on ICU admission,
and those developing AKI during follow-up in the ICU were not
included.

Novo-Veleiro et al. (13) reported higher mortality in patients
older than 75 years with AKI and non-valvular atrial fibrillation.
This study was conducted with patients who were followed
in the internal medicine ward. Patients also had non-valvular
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atrial fibrillation, which is known to increase mortality in many
patients.

Dementia rate was found to be high in our elderly group,
as expected. Immobilization and caregiver dependence are
higher in these patients. Therefore, dehydration may have been
more common in these patients. These patients are more prone
to acute kidney damage after dehydration. Decreased renal
mass and decreased renal blood flow with advanced age also
predispose to prerenal AKl in these patients. In our study, it was
seen that prerenal AKlI was more common in elderly patients.
When survivors and non-survivors were compared; patients
with prerenal AKI were more likely to survive. This is thought to
be one of the reasons why there was no difference between the
mortality rates of older patients and younger patients.

A study published by Akposso et al. (14) about 20 years ago,
yielded similar findings. In this study, patients admitted to the
ICU with acute renal failure over 80 years of age were examined.
Mortality rates were found to be similar compared to the general
population, especially in elderly patients with prerenal AKI (14).

The male gender was found higher in Group 1. Likewise in
Giizel et al. (15) study, they stated that AKI was more common in
male patients. They found that AKI was more prevalent in males
under 65 years of age than their female counterparts (15). In
older group less significant difference could be explained by the
effects of aging on kidney (4).

Creatinine levels were lower in elderly patients. Although
not evaluated in terms of sarcopenia, it is commonly observed
that these patients have less muscle mass.

Study Limitations

There are limitations in our study. Firstly, it is a single-center
retrospective study. Patients were examined for AKI during their
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admission to the ICU based on their creatinine levels, since urine
output was not available for all patients. Secondly, patients
were included in the study with AKI on ICU admission, and those
developing AKI during follow-up in the ICU were not included.
Another important point worth discussion is the cut-off age
chosen to define advanced age. There are different cut-off
values across studies. In this study, the age cut-off was defined
as 80 years to include the very elderly patients. So, the fact that
the average age of the patients grouped as younger was above
65 which could have also been another limitation of the study.
Power analysis could not be calculated due to the retrospective
nature of the study.

ICU mortality may not be as high as speculated in the
presence of AKI in elderly critically ill patients. It is important
to bear in mind that, elderly critically ill patients with AKI will
respond appropriately to an early diagnosis and appropriate
treatment, similar to all other critically ill patients.

Main Points

- The effects of critical illness and age significantly increase
the possibility of AKI in elderly patients. Unfortunately AKI is
known to increase ICU morbidity and mortality.

- Patients admitted to ICU with AKI were grouped to their
age that were over 80 or not. When the groups were compared
in terms of ICU mortality, no difference was found.

- It is important to bear in mind that, elderly critically
ill patients with AKI will respond appropriately to an early
diagnosis and appropriate treatment.
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Ankara’daki Bir Hastanenin Galisanlarinda Ise Bagli Kas-Iskelet
Sistemi Sorunlari ve lligkili Faktorler

Work-Related Musculoskeletal Disorders and Related Factors Among Employees of a
Hospital in Ankara

@ Volkan Medenil, ® irem Medeni?

1Gazi Universitesi Tip Fakiiltesi, Halk Sagligi Anabilim Dali, Ankara, Tiirkiye
2Atatiirk Gégis Hastaliklari ve G6giis Cerrahisi EGitim Arastirma Hastanesi, Ankara, Tirkiye

Amag: Kas-iskelet sistemi hastaliklari bircok llkede yaygin goriilen, yasam kalitesini etkileyen ve meslek hastalklarinin biiylk bollimiini olusturan
rahatsizliklardir. Hastane calisanlari kas-iskelet sistemi sorunlariyla karsilasir ve hastanelerde isin fiziksel gereksinimleriyle ¢alisanin kapasitesi
arasinda uyumsuzluk olursa ise bagli kas-iskelet sistemi sorunlari gelisebilir. Calismamizda Ankara'daki bir hastanenin calisanlarinda ise bagh kas-
iskelet sistemi sorunlarinin sikligr ve iliskili risk etmenlerinin belirlenmesi amaglanmistir.

Gerec ve Yontem: Kesitsel tipteki arastirma, 2020 yilinin Subat ayinda, Ankara'da, is yeri saglk biriminin faaliyet gostermedigi bir kamu hastanesinde,
18 yas istii ve en az bir aydir calisan 217 kisiyle yapiimistir. Veri kaynagi olarak kullanilan anket formu iki boliimden meydana gelmistir. ik bolimde
katilimeilarin tanimlayici bilgileri ve mesleki kas-iskelet sistemi hastaliklarinin risk faktérleri degerlendirilmistir. ikinci béliim, Genisletilmis Nordik
Kas-iskelet Sistemi Anketi'dir.

Bulgular: Arastirmaya katilanlarin %75,6'si son 12 ay icerisinde kas-iskelet sistemi sorunu yasamistir. Son 12 ay icerisinde kas-iskelet sistemi sorunu
yasayanlarin %68,5'i ila¢ almis, %57,8'i saglik hizmet sunucularina basvurmustur. Katimcilarin %68,7'si calisirken viicudunu dogru pozisyonda
tutmamakta, %63,6's1 uzun siire ayni pozisyonda c¢alismaktadir. %46,5'i son 12 ay icerisinde boynunda sorunu oldugunu sdylemistir. Cinsiyet,
uygunsuz calisma pozisyonu, uzun siire ayni pozisyonda calisma, stres, toplam calisma siresi ve calisilan bdllime gore kas-iskelet sistemi sorunu
acisindan anlamli fark saptanmistir.

Sonuc: Arastirmamizda hastane calisanlarinin biiyiik kismi, uzun siire ayni pozisyonda calistigini, ¢ahsirken viicudunu dogru pozisyonda tutmadigini
ve son bir yil icinde mesleki kas-iskelet sistemi rahatsizligr oldugunu bildirmistir. Rahatsizhigi olanlarin 6nemli bir bélimi saglk hizmet sunucularina
basvurmamistir. Kas-iskelet sistemi sorunlarinin azaltiimasinda ergonomik diizenlemeler, uygun calisma kosullarinin saglanmasi ve saglik egitimleri
yararli olabilir. is saghgi ve giivenligi uygulamalarinin varligi nemlidir.

Anahtar Kelimeler: Hastane Calisanlari, Kas-iskelet Sistemi Hastaliklari, Boyun Agrisi

Abstract

Objectives: Musculoskeletal diseases are common in many countries, affecting the quality of life and constituting the majority of occupational
diseases. If hospital personnel encounter musculoskeletal problems and there is a mismatch between the physical needs of the job and employee's
capacity in hospitals, work-related musculoskeletal disorders can occur. In our study, we aimed to determine the frequency and related factors of
work-related musculoskeletal system disorders among a hospital's personnel in Ankara.

Materials and Methods: This cross-sectional study was conducted in February 2020, with 217 people over 18 years old and working minimum for
one month at a state hospital of Ankara, where the occupational health unit did not function. The questionnaire form consisted of two parts. In the
first part, descriptive information of participants and risk factors of occupational musculoskeletal diseases were evaluated. The second part was the
Expanded Nordic Musculoskeletal System Questionnaire.
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Abstract

Results: 75.6% of participants experienced musculoskeletal problems in the last 12 months. 68.5% of those who had musculoskeletal problems in
last 12 months took medication and 57.8% applied to healthcare providers. 68.7% of participants did not keep their body in proper position while
working, 63.6% of them worked in the same position for a long time. 46.5% of them stated that they had problems with their neck in last 12
months. Significant differences were found for the musculoskeletal problem according to gender, unsuitable working position, working in the same
position for a long time, stress, total working time, and department.

Conclusion: In our study, most of hospital personnel reported that they worked in the same position for a long time, did not keep their body in
proper position while working and had an occupational musculoskeletal disorder in the last year. Most of the patients did not apply to healthcare
providers. Ergonomic arrangements, providing appropriate working conditions, and health education can help reduce musculoskeletal problems.

Occupational health and safety practices are important.

Key Words: Hospital Personnel, Musculoskeletal Diseases, Neck Pain

ise bagl kas-iskelet sistemi sorunlari, esas olarak isin
kendisinden veya calisma ortamindan kaynaklanan kas, eklem,
tendon, ligament, sinir, kemik ve damar gibi yapilardaki
bozukluklarla karakterizedir (1). Mesleki kas-iskelet sistemi
sorunlarinin cogu, etkenlere uzun siire boyunca devam eden
maruziyetten kaynaklanarak esas olarak bel, sirt, boyun,
omuz, list ekstremite ve alt ekstremiteleri etkileyen kiimulatif
bozukluklardir. Spesifik bulgu ve belirtilere sahip olanlari
mevcutsa da bircok kas-iskelet sistemi hastaliginda genellikle
agri, uyusma, karincalanma ve rahatsizlik hissi mevcuttur (2).

Kas-iskelet sistemi sorunlari pek cok ulkede yaygin olarak
goriilen, yasam kalitesini etkileyen, meslek hastaliklarinin bliyuk
bir bollimini olusturan rahatsizliklar olmakla beraber insidansi
ve prevalansi hakkinda kesin veriler elde etmek kolay degildir.
Japonya'da kayith meslek hastaliklarinin ticte birinden fazlasini
kas-iskelet sistemi bozukluklari olusturmaktadir (3). Amerika
Birlesik Devletleri, Finlandiya, isvec, ingiltere ve Kanada'da ise
devamsizhktan en ¢ok sorumlu olan hastalik grubu mesleki kas-
iskelet sistemi rahatsizliklaridir (4). ise bagli kas-iskelet sistemi
sorunlarinin dogrudan maliyeti yilda 20 milyar dolar ($) iken
dolayli maliyetler goz 6niline alinirsa toplam maliyet yilda 100
milyar $'a cikmaktadir (5).

Hastane calisanlarinin  neredeyse tamami kas-iskelet
sistemi sorunlariyla karsilasir ve hastanelerde isin fiziksel
gereksinimleriyle calisanin  kapasitesi arasinda uyumsuzluk
olursa ise bagli kas-iskelet sistemi hastaliklari gelisebilir. Hastalari
tutma, kaldirma veya tasima, tekrarlayan hareketler, uzun siire
ayakta kalma veya oturma ve dogru olmayan pozisyonlarda
calisma baslica risk faktorleridir (6). Ameliyathane calisanlari,
hemsireler, hizmetliler, hasta bakicilar, doktorlar ve dig hekimleri
arasinda yapilan bircok arastirmada cesitli ergonomik sorunlar
ile is stresinin kas-iskelet sistemi rahatsizliklarina yol actig
gorilmistir (7).

5510 sayili Sosyal Sigortalar ve Genel Saghk Sigortasi
Kanunu'nun 14. maddesine gore, isverenin sigortalinin meslek

hastaligina tutuldugunu 6grendigi glinden baslayarak t¢ is glini
icinde Sosyal Giivenlik Kurumu'na bildirim yapmasi zorunludur
(8). Saghk islemleri Tiiziigii'nde bes gruptan olusan meslek
hastaliklari listesi yer almaktadir. Listedeki hastaliklardan E-4,
E-5 ve E-6 basliklarinda bulunan 8 hastalik, mesleksel etkilenme
sonucu olusan kas-iskelet sistemi hastaliklaridir (9).

ise bagli kas-iskelet sistemi hastaliklari Tiirkiye'de yasalara
gore meslek hastaligi olarak kabul edilmesine karsin konu
hakkinda yeterli farkindahigin bulunmadigi ve bu hastaliklarin
sikhgi ile risk etmenleri basta olmak Uzere iligkili alanlardaki
calismalarin tlkemizde oldukg¢a yetersiz oldugu bilinmektedir
(10). Kas-iskelet sistemi hastaliklari sik g6riilen meslek hastaliklari
arasinda yer almasina ragmen, bu durum llkemizde istatistiklere
pek yansimamistir. 2019 yili verilerine gore kayitlara gecen
1091 meslek hastaligi tanisinin sadece 72'si kas-iskelet sistemi
hastaliklari bashgr altinda siniflandinlmistir (11).

icinde barindirdigi meslek gruplari ve calisma ortamindaki
risk faktorleri dikkate alindiginda, hastanelerin mesleki kas-
iskelet sistemi sorunlari acisindan dikkatle incelenmesi gereken
is yerlerinden biri oldugu anlasiimaktadir. Bu dogrultuda yapmis
oldugumuz calismada Ankara'daki bir hastanenin calisanlarinda
ise bagh kas-iskelet sistemi sorunlarinin sikligr ile iliskili risk
etmenlerinin belirlenmesi amaclanmistir.

Gerec ve Yontem

Kesitsel tipteki arastirmanin, Ankara'daki is yeri saglik
biriminin var olmadigi bir kamu hastanesinde, en az bir aydir
calisan ve 18 yas Ustli olan 292 kisilik personelin katilimiyla
gerceklestirilmesi planlanmistir.

Arastirmada veri kaynagi olarak kullanilan anket formu,
arastirmacilar tarafindan literatir taranarak hazirlanmistir.
iki bolimden meydana gelmistir. ilk boliimde katilimeilarin
tanimlayici bilgileri ve ise bagl kas-iskelet sistemi hastaliklar
risk faktorleri degerlendirilmek istenmistir. Bu bdlimde; yas,
cinsiyet, boy, vicut agirhgi, sigara icme, meslek, calisilan
bollim, calisma siresi, uygunsuz postiir, sabit pozisyon,
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yogun stres, mola vermeme ve fazla ¢alisma gibi degiskenler
meveuttur. ikinci boliim, Genisletilmis Nordik Kas-iskelet Sistemi
Anketi'nden olusmustur. Bu anket; tekrarlanabilir, duyarli,
gecerli, glivenilir, kullanisli ve kolay uygulanabilen bir testtir.
Viicudun haritalandirildigr dokuz belirti bolgesinde, standardize
sorularla; su andaki, son 1 aydaki ve 12 aylardaki mesleki kas-
iskelet sistemi sorunlariyla ilgili bilgi saglar. Hastanede yatma, is
degistirme, isleri aksatma, saglik hizmet sunucularina basvurma,
ilac alma ve hastalik izni kullanma durumlari da sorgulanir.

Etik kurul izni Kecidren Egitim ve Arastirma Hastanesi
Klinik Arastirma Etik Kurulu'ndan 22.01.2020 tarihi ve 2053
sira numarasi ile alinmistir. Anket formlar arastirmacilarin

gozetiminde, Helsinki Deklarasyonu prensiplerine uygun
sekilde ve oncesinde bilgilendirilmis onam  formunu
imzalayan  katilimcilar  tarafindan  doldurulmustur.  Kas-

iskelet sistemi rahatsizliklarinin isle olan iliskisini daha dogru
degerlendirebilmek adina kronik hastalik, gebelik veya travma
Oykiisii olanlarin arastirma kapsaminin disinda birakilmasiyla
232 kisiye ulasiimasi hedeflenmistir. Veri toplama asamasi 2020
yilinin Subat ay1 boyunca devam etmistir. Bir anketin uygulama
stiresi 5-10 dakika arasindadir. Hastanedeki tlim birimlere en az
lic defa gidilmis ve 217 gonillii arastirmaya katiimistir.

Egzersiz durumu ve uyku aliskanliklari gibi kas-iskelet sistemi
sorunlariyla ilgili bazi etmenlere yer verilmemesi arastirmadaki
eksiklikleri arasinda sayilabilir. Boy, viicut agirhgr ve stres
durumu gibi verilerin katihmcilarin ifadelerine dayanarak elde
edilmesinin cahismanin kisithhklarindadir. Bazi calisanlar is
ylkiinden dolayi anketi doldurmamustir. Yillik izin, lcretsiz izin,
hastalik izni veya annelik izni gibi sebeplerle calisanlarin bir
kismina ulasilamamistir.

istatistiksel Analiz

istatistiksel analiz SPSS (Statistical Package for the Social
Sciences) 22.0 programiyla yapilmistir. Mesleki kas-iskelet sistemi
hastaliklari risk faktorlerinin degerlendirmesi besli Likert dlcegi
kullanilarak hazirlanan sorularla yapilmistir. Cevaplar arasindaki
"her zaman" ve “siklikla" ifadeleri olumlu; "bazen”, "nadiren”
ve "hicbir zaman" ifadeleri olumsuz kabul edilmistir. Calisilan
boliime gore kas-iskelet sistemi sorunu varliginin incelenmesi
sirasinda servis ve polikliniklerde calisan katihmcilar ayni bashk
altinda toplanmis, bazi bdlumler calisan sayisinin yetersizligi
nedeniyle analiz disinda birakilmistir. Kategorik degiskenler
sayi ve ylizde, stirekli degiskenler ortalama + standart sapma ve
ortanca ile sunulmustur. Kategorik degiskenlerin karsilastiriimasi
Pearson ki-kare ve Fisher'in kesinlik testi ile yapiimistir.

Bulgular

Arastirmamiz 217 kisiyle gergeklestirilmistir. Katihm hizi
0093,5'tir. Katiimeilarin yas ortalamasi 40,80+16,65, ortancasi
37'dir [minimum: 15- maksimum: 80]. Arastirmaya katilanlarin
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%78,8'i herhangi bir zaman diliminde, %75,6'si son 12 ay,
0065,9"'u son 1 ay, %47,5'i son 1 guin icerisinde kas-iskelet sistemi
sorunu yasamistir. Son 12 ay icerisinde kas-iskelet sistemi sorunu
yasayan katilimcilarin 9%68,5'i ilac almis, %57,8' saglk hizmet
sunucularina basvurmus, %26,0'1 hastalik izni kullanmistir.
Katilimeilarin 9%19,3'0 kas-iskelet sorunlari ylziinden herhangi
bir zaman diliminde isini veya gdorevini degistirmek zorunda
kalmstir.

Tablo 1'de arastirmaya katilanlarin bazi tanimlayici
ozelliklerinin  dagihmi sunulmustur. Katilimcilarin - %58,1'i
kadindir. %41,9'u 40-49 yas araligindadir. %34,6'si sigara
icmektedir. 9%43,3'linlin vicut kitle indeksi normal sinirlardadir.
0040,6'si 40 saatten fazla calismaktadir. %27,2'si 10-14 yildan
beri calismaktadir. Calismamizda yer alanlarin %26,3'U biiro
calisani, %18,4'Ui hizmetli, %16,2'si hemsire/saghk memuru,
%11,1'i doktor olarak calismaktadir. %28,6'si idari birimlerde,
%25,4't  polikliniklerde, %714,7'si laboratuvar/g6rintileme
bollimlerinde, %13,8'i servislerde gorev yapmaktadir.

Tablo 2'de katilimcilarin - ¢alisma  kosullariyla ilgili
ozelliklerinin - dagilimi sunulmustur. Katilimeilarin = %68,7'si
calisirken  viicudunu dogru pozisyonda tutmamaktadir.
0063,6'sl uzun siire ayni pozisyonda calismaktadir. %47,9'u
yogun stres altinda calismaktadir. %70,5'i isini yaparken mola
verememektedir. %45,2'si isini bitirmek icin fazla calismaktadir.

Tablo 3'te katilimeilarin kas-iskelet sistemi rahatsizliklarinin
vicutlarindaki dagilimi ve sikliklari bulunmaktadir. Arastirmamiza
katilanlarin 9%51,2'si herhangi bir zaman diliminde, %46,5'i son
12 ay, %36,9'u son 1 ay, %26,3'ii son 1 giin icerisinde boyun
bélgesinde sorunu oldugunu séylemistir. S6z konusu siklklar sirt
bolgesi icin sirasiyla %45,2, %41,0, %28,6 ve %23,0 iken bel
bolgesi icin %45,2, %40,1, %31,8 ve %23,0'dIr.

Tablo 4'te katihmcilarin son 12 ay icerisindeki kas-iskelet
sistemi sorunlari sonucunda yaptiklar yer almaktadir. Boyun
bolgesinde sorunu olanlarin %56,4'G, sirt bolgesinde sorunu
olanlarin %44,9'u, kalca/uyluk bdlgesinde sorunu olanlarin
%44,4'0 saglik hizmet sunucusuna basvurmustur, Boyun
bélgesinde sorunu olanlarin %62,3'i, dirsek bdlgesinde sorunu
olanlarin %59,2'si, kalgafuyluk bélgesinde sorunu olanlarin
058,30 ila¢ kullanmistir. Bel bdlgesinde sorunu olanlarin
%24,1'i, diz bolgesinde sorunu olanlarin %716,9'u, ayak/
ayak bilegi bolgesinde sorunu olanlarin 9%20,0"1 hastalik izni
kullanmistir.

Tablo 5'te katilimcilarin bazi degiskenlere gore son 12
ay icerisinde kas-iskelet sistemi sorunu yasama durumlari
sunulmustur. Son 12 ay icerisinde kas-iskelet sistemi sorunu
varligr erkeklerde %64,8, kadinlarda %83,3; calisirken viicudu
dogru pozisyonda tutanlarda %#61,8, tutmayanlarda %81,9;
uzun siire ayni pozisyonda calisanlarda %81,2, calismayanlarda
0065,8; yogun stres altinda ¢alisanlarda %81,7, calismayanlarda
0069,9; viicut kitle indeksine gore normal kategoride olanlarda
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Tablo 1: Arastirmaya Katilanlarin Bazi Tanimlayici Ozelliklerinin

Dagilimi, Ankara, 2020

Cinsiyet (n=217)

Erkek

Kadin

Yas gruplarn (n=217)
20-29

30-39

40-49

50 ve Uzeri

Viicut kitle indeksi (n=217)
Zayif

Normal

Pre-obez

Obez

Sigara icme durumu (n=217)
iciyor

icmiyor

Haftalik calisma siiresi (n=217)
40 saat ve daha az

40 saatten fazla

Toplam calisma siiresi (n=217)
10 yildan az

10-14 yil

15-19 yil

20 yil ve Uizeri

Meslek (n=217)

Biiro calisani

Hizmetli

Hemsire/saglik memuru
Doktor

Saghk teknikeri/teknisyeni
Giivenlik personeli

Teknik servis elemani
Mutfak personeli

Diger*

Cahisilan boliim (n=217)
idari birimler

Poliklinik
Laboratuvar/goriintiileme
Servis

Ameliyathane

Diger™

*Sofor, eczaci, diyetisyen, mithendis.

**yemekhane, teknik servis, ulastirma, eczane, camasirhane

Sayi
(n)

91
126

16
76
91
34

94
88
31

75
142

129
88

55
59
47
56

57
40
35
24
23
15

62
55
32
30
21
17

Yiizde
(%)

419
58,1

7.4

35,0
41,9
15,7

1.8

433
40,6
14,3

34,6
65,4

59,4
40,6

253
27,2
21,7
258

26,3
18,4
16,2

3.2
4.1

28,6
254
14,7
13,8
9,7
78

%72,3, fazla kilolularda %77,3; toplam calisma siiresi 10 yildan
az olanlarda %67,3, 10-20 yil arasinda olanlarda %81,1; saghk
meslek mensuplarinda 9%72,9, diger meslek mensuplarinda
%77,3; servis ve poliklinikte calisanlarda 9%88,2, ameliyathanede
calisanlarda 9%33,3 olarak bulunmustur. Cinsiyet, calisirken
viicudu dogru pozisyonda tutma, uzun siire ayni pozisyonda
calisma, yogun stres altinda calisma, toplam calisma siresi ve
calisilan bdliime gdre son 12 ay icerisinde kas-iskelet sistemi
sorunu varhgr acisindan istatistiksel olarak anlamli fark vardir
(p=0,002, p=0,001, p=0,011, p=0,043, p=0,049, p<0,001).

Nijerya'da yapilan bir calismada katilimcilarin beste ticlinde
son 12 ayda viicutlarinin en az bir bélimiinde kas-iskelet sistemi
rahatsizh§r saptanmistir (12). Banglades'teki bir calismada
katihmeilarin yaklasik yarisinda son 12 ayda viicutlarinin en
az bir bolgesinde kas iskelet sistemi rahatsizligi saptanmistir
(13). Tiirkiye'deki bir calismada katihmeilarin beste dordii en az
bir viicut bolgesinde kas-iskelet sistemi semptomu oldugunu
belirtmistir (14). Bizim calismamizda da katilimcilarin dortte
tclinde son 12 ayda herhangi bir viicut bolgesinde kas-iskelet
sistemi sorununun oldugu gorilmistir. Hastane personelindeki
ergonomik sorunlar oldukca &nemlidir. Ulkeler arasinda
elde edilen verilerdeki degiskenligin ortam kosullar, ¢alisma
sartlar ve toplumsal ozelliklerdeki farkhliktan kaynaklandig
disinlebilir. Tlrkiye'deki diger calismayla bizim sonuclarimizin
benzer olusu da buna baglanabilir.

Hindistan'da yapilan bir c¢alismada katilimcilarin  kas-
iskelet sistemi semptomlari %45,7 ile en cok bel bolgesinde
goriilmis, bunu boyun ve omuz izlemistir (15). Yunanistan'daki
bir calismada da buna benzer sonuclar elde edilmistir (16).
Vietnam'daki bir ¢alismada en cok etkilenen bolgeler %44,4 ve
0044,1 ile bel ve boyundur (17). italya'daki bir calismada kas-
iskelet sistemi semptomlari %63,4'le bel, %54,5'le boyun ve
%25,9'la Ust ekstremitelerde izlenmistir (18). Tiirkiye'de yapilan

Tablo 2: Arastirmaya Katilanlarin Calisma Kosullariyla ilgili
Ozelliklerinin Dagilimi, Ankara, 2020

Evet Hayir

Sayr Yiizde Sayr Yiizde
M () () (%)

Dogru pozisyonda calisma 68 313 149 687

(n=217)

Uzun siire ayni pozisyonda

calisma (n=217) 138 63,6 79 36,4

Yogun stres altinda ¢alisma 104 479 13 52,1

(n=217)

i§i yaparken mola verebilme

(n=217) 64 29,5 153 70,5
Isi bitirmek icin fazla calisma 98 452 19 548
(n=217)
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bir calismada son 12 aylk prevalanslara gore; kas-iskelet
sistemi sorunlari siklik sirasiyla bel, boyun, sirt ve omuzlarda
gorilmistir (19). Hastanede calisan sekreterlerin incelendigi
baska bir calismada katilimcilarin {icte ikisi boynunda, yarisina
yakini omzunda, lcte biri ise el-el bileginde son bir yil i¢cerisinde
sikayeti oldugu belirtmistir (20). Bizim calismamizda en sik
sorun %¢46,5 ile boyun bolgesinde goriliirken, bunu sirt ve bel
bolgeleri izlemektedir. Diger calismalarin cogunda yakinmalarin
en sik gorildigi viicut bolimi bel olmasina karsin biz en
stk sorunun boyunda yasandigini tespit ettik. Bunun sebebi
arastirmamiza saglik personelinin yaninda biiro ¢alisanlari basta
olmak lizere tlim hastane personelinin dahil edilmesi olabilir.

isvec'te yapilan bir calismada boyun ve iist ekstremitelerde
kas-iskelet sistemi semptomlari kadinlarda erkeklere gore
anlamli  olclide fazla gorllmustir (21). Brezilya'daki bir
calismada st ekstremitede mesleki kas-iskelet sistemi
rahatsizliklari kadinlarda erkeklerden iki kat daha fazladir
(22). Turkiye'deki calismalarda da kadinlarda kas iskelet sistemi
kaynakli agr riski, siddeti ve yogunlugu erkeklere gdre daha
yiiksektir (23,24). Arastirmamizda kadinlarin beste dérdiinden
fazlasinda, erkeklerin licte ikisinden azinda son 12 ay icinde
kas-iskelet sistemi sorunu tespit edilmistir. Evdeki is yiiki

yliziinden kadinlarin yeterince dinlenememesinin aradaki farkin
kaynagi oldugu diistinilebilir. Kadinlarda erkeklere kiyasla fizik
giic bakimindan zayiflik ve boya gére omurga uzunlugundaki
fazlalik bu duruma katki saglamis olabilir. Gebelik, dogum ve
hormonal etkiler de bu durumun nedenleri arasinda yer alabilir.

Hindistan'da yapilan bir calismada ise bagli kas-iskelet
sistemi rahatsizhgi olanlarin %47,6'si uzun siire ayni pozisyonda
calistigini  belirtmistir (25). Nijerya'da gergeklestirilen bir
calismada hastane calisanlari arasinda en yaygin olan kas-
iskelet sistemi bozuklugu risk faktorleri %40,7 ile uzun siire
egilmis pozisyonda ve %37,3 ile ayakta calismak olarak
saptanmistir (26). Pakistan'da yapilmis olan bir calismada saglik
calisanlarindaki kas-iskelet sistemi sorunlari arasinda is stresi,
kaslarin asiri gerilmesi, durus problemleri ve calisirken egilip
biikiilme vardir (27). Tunus'taki bir calismada kas-iskelet sistemi
sorunlarinin risk faktorleri arasinda hizmet yili ve uzun siire ayni
pozisyonda calisma vardir (28). Arastirmamizda katiimcilarin
0063,6'st uzun siire ayni pozisyonda calistigini, %68,7'si
calisirken viicudunu dogru pozisyonda tutmadigini ve %47,9'u
yogun stres altinda calistigini belirtmistir. Cahlsirken viicudu
dogru pozisyonda tutmama, uzun siire ayni pozisyonda calisma,
yogun stres altinda calisma ve toplam calisma siiresiyle kas-

Tablo 3: Katihmailarin Viicut Bolgelerindeki Kas-iskelet Sistemi Sorunu Varligi, Ankara, 2020

Tiim zamanlar

Viicut bolgesi Sayi Yiizde Sayi
(n) (%) (n)
Boyun m 51,2 101
Sirt 98 45,2 89
Bel 98 45,2 87
Omuz 91 41,9 76
Diz 71 32,7 59
El/el bilegi 58 26,7 51
Ayak/ayak bilegi 55 253 45
Kalga/uyluk 38 17,5 36
Dirsek 28 12,9 22

Son 12 ay Son 1 ay Son 1 giin
Yiizde Sayi Yiizde Sayi Yiizde
(%) (n) (%) (n) (%)
46,5 80 36,9 57 26,3
41,0 62 28,6 50 23,0
40,1 69 31,8 50 23,0
35,0 52 24,0 35 16,1
27,2 42 19,4 25 1.5
23,5 4 18,9 19 838
20,7 36 16,6 25 1,5
16,6 25 1,5 12 55
10,1 12 55 7 3.2

Tablo 4: Katiimeilarin Son 12 Ay icerisinde Viicut Bolgelerindeki Kas-iskelet Sistemi Sorunlari Sonucunda Yaptiklari, Ankara, 2020

Saglik hizmet basvurusu

Viicut bdlgesi Sayi Yiizde
(n) (%)
Boyun (n=101) 57 56,4
Sirt (n=89) 40 449
Bel (n=87) 35 40,2
Omuz (n=76) 33 43,4
Diz (n=59) 24 40,7
El/el bilegi (n=51) 21 41,1
Ayak/ayak bilegi (n=45) 18 40,0
Kalga/uyluk (n=36) 16 44.4
Dirsek (n=22) 8 36,4
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ilag kullanimi Hastalik izni
Sayi Yiizde Sayi Yiizde
(n) (%) (n) (%)
63 62,3 12 11,9
46 51,7 12 13,5
50 575 21 24,1
39 51,3 9 11,8
29 49,2 10 16,9
26 51,0 2 39
24 533 9 20,0
21 58,3 6 16,7
13 59,1 2 9.1
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iskelet sistemi sorunu varligi arasinda istatistiksel olarak anlamli
iliski saptanmistir. Elde ettigimiz veriler literatiirle uyumludur.

Cin'de yapilan bir calismada viicutlarinin herhangi bir
bolgesinde mesleki kas-iskelet sistemi rahatsizligi oldugunu
bildirenlerin %68,3'ii onceki yilda saglik hizmeti almak igin
basvuruda bulunmustur. Bel agrisi olanlarin %60,3'l, diz
agnsi olanlarin %46,7'si, boynunda rahatsizlik bildirenlerin

Tablo 5: Katihmeilarin Bazi Degiskenlere Gore Son 12 Ay
Icerisinde Kas-Iskelet Sistemi Sorunu Yasama Durumlari,
Ankara, 2020

Son 12 ay icerisinde kas-iskelet sistemi sorunu varhgi
Sorun var Sorun yok
Sayi % Say1 %

Cinsiyet (n=217)

Erkek 59 648 32 35,2

Kadin 105 833 21 16,7

%2=9.795, p=0,002

Calisirken viicudu dogru pozisyonda tutma (n=217)

Evet 42 61,8 26 38,2

Hayir 122 819 27 18,1

%?=10.234, p=0,001

Uzun siire ayni pozisyonda calisma (n=217)

Evet 12 812 26 18,8

Hayir 52 658 27 342

%x?=6.402, p=0,011

Yogun stres altinda ¢alisma (n=217)

Evet 85 81,7 19 18,3

Hayir 79 699 34 30,1

x?=4.099, p=0,043

Viicut kitle indeksi (n=213)

Normal 68 72,3 26 27,7

Fazla kilolu 92 773 27 22,7

x*=0,694, p=0,405

Toplam calisma siiresi (n=161)

10 yildan az 37 673 18 32,7

10-20 yil arasi 86 81,1 20 18,9

%2=3.857, p=0,049

Meslek (n=217)

Saglik meslek mensuplari 62 729 23 271

Diger meslek mensuplari 102 77,3 30 22,7

%?=0,526, p=0,468

Cahisilan boliim (n=200)

Servis/poliklinik 75 882 10 1,8
Laboratuvar/goriintiileme 25 78,1 7 21,9
idari birimler 45 726 17 274
Ameliyathane 7 333 14 66,7

¥2=25.929, p<0,001

%32,6'si saglik hizmeti almak icin basvuruda bulunmustur
(29). Zimbabve'de gerceklestirilen bir calismada katilimeilarin
Ucte ikisinden fazlasi son bir yil icinde en az bir kere saglik
hizmeti basvurusunda bulundugunu, dortte Gcl ise ilag aldigini
belirtmistir (30). Calismamizda son 12 ay icinde kas-iskelet
sistemi sorunu olanlarin beste l¢linden azi saglik sunucularina
basvurmus, yaklasik tgte ikisi ila¢ almistir. Boynunda sorunu
olanlarin %56,4'l, dizlerinde sorunu olanlarin %40,7'si, belinde
sorunu olanlarin %40,2'si saglk hizmeti almaya calismistir.
Arastirmamizda kas-iskelet sistemi sorunlari icin daha az saglik
hizmeti basvurusu olmustur. Bunun sebebi lilkemizdeki saglik
calisanlarinin is yukiinden dolayi sagliklarini geri plana itmeleri
ve sorunu regetesiz ila¢ kullanarak ¢ozmeye calismalari olabilir.

Arastirmamizda hastane calisanlarinin biytik kismi, son bir
yil icinde viicutlarinin bir veya birden fazla bolgesinde ise bagh
kas-iskelet sistemi rahatsizligi oldugunu bildirmistir. Boyun, bel
ve sirt calisanlarin en cok etkilenen bdlgeleridir. Hastane gibi
beyaz yakali calsanlarin fazla oldugu is ortamlarindaki kas-
iskelet sistemi sorunlarinin dnlenmesinde c¢esitli ergonomik
diizenlemeler konusunda yapilacak iyilestirmeler ve basit ofis
egzersizleri tercih edilebilir.

Verilerimize gore kas-iskelet sistemi sorunu olanlarin énemli
bolimi saghk hizmet sunucularina basvurmamistir. Bir saglik
hizmet sunucusunda gorev yapan calisanlarla alakali elde
ettigimiz bu bulgular dikkat cekicidir. Hastanelerdeki is yeri
saglik ve glivenlik biriminin varli§i periyodik muayeneler, saghk
egitimi, risk degerlendirmesi ve uygulanacak onleyici faaliyetler
acisindan dnem arz etmektedir. Is yerinde uygulanacak saghk
egitimlerinin calisanlarin saghklarinin degerini anlama, saglik
kurumlarindan en iyi sekilde yararlanma, kendi sagliklarini
korumaya alisma ve saglik sorunlarini ¢ozmeye yonelik adimlari
atma gibi konularda fayda saglayacagini distinmekteyiz.

Calisanlarin  ¢cogunlugu uzun siire ayni pozisyonda
calistigini, calisirken viicudunu dogru pozisyonda tutmadigini
ve isini yaparken mola veremedigini ifade etmistir. Hastane
cahsanlariyla ilgili mesleki kas-iskelet sistemi sorunlarin
olusumunda calisma kosullarinin rolli buytktiir. Uygun c¢alisma
kosullariin saglanmasi icin getirilecek diizenlemeler kas-iskelet
sistemi hastaliklari risk faktorlerinin cogunu ortadan kaldirabilir.
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Klinik Arastirma Etik Kurulu'ndan 22.01.2020 tarihi ve 2053 sira
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87



Medeni ve Medeni. Hastane Calisanlarinda ise Bagh Kas-iskelet Sistemi Sorunlari

Ankara Universitesi Tip Fakiiltesi Mecmuasi 2021;74(Suppl 1):82-88

Yazarhk Katkilari
Konsept: V.M., i.M., Dizayn: V.M., i.M., Veri Toplama veya

isleme: V.M., .M., Analiz veya Yorumlama: V.M., .M., Literatiir
Arama: V.M., .M., Yazan: V.M., i.M.

Cikar Catismasi: Yazarlar tarafindan c¢ikar catismasi

bildirilmemistir.

Finansal Destek: Yazarlar tarafindan finansal destek

almadiklar bildirilmigtir.

1.

88

Nunes IL. FAST ERGO_X - a tool for ergonomic auditing and work-related
musculoskeletal disorders prevention. Work. 2009;34:133-148.

Nunes IL, McCauley-Bush P. Work-Related Musculoskeletal Disorders
Assessment and Prevention, Ergonomics - A Systems Approach. In Tech.
2012:1-32.

Punnett L Wegman DH. Work-related musculoskeletal disorders:
the epidemiologic evidence and the debate. J Electromyogr Kinesiol.
2004;14:13-23.

Tirkkan A. Ise Bagl Kas-iskelet Sistemi Hastaliklar ve Sosyoekonomik
Esitsizlikler. Uludag Universitesi Tip Fakdiltesi Dergisi. 2009;35:101-106.

Nobel J, Sherman C, Sasser E, et al. Preventing and Treating Musculoskeletal
Disorders: New Strategies for Employers. Northeast Business Group on
Health. 2017.

Akarsu H, Giizel M. Ergonomik Tehlikeler. Saghk Sektdriinde Tehlike ve
Riskler. Ankara: Calisma ve Sosyal Giivenlik Egitim ve Arastirma Merkezi
Yayinlari; 2016.

Bilir N, Yildiz AN. Saglik Personelinin Mesleksel Riskleri. is Saghg ve
Giivenligi. Ankara: Hacettepe Universitesi Yayinlari; 2013.

5510 sayili Sosyal Sigortalar ve Genel Saglik Sigortasi Kanunu (2006,
16 Haziran). Resmi Gazete (Sayi: 26200). Erisim adresi: https://www.
resmigazete.gov.tr/eskiler/2006/06/20060616-1.htm

Sosyal Sigorta Saglik islemleri Tiizigii (1972, 22 Haziran). Resmi Gazete
(Sayi: 14223). Erisim adresi: https://www.resmigazete.gov.tr/arsiv/14223.pdf

. Ozcan E, Kesiktas N. Mesleki Kas iskelet Hastaliklarindan Korunma ve

Ergonomi. is Saghigi ve Giivenligi Dergisi. 2007;34:6-9.

. Sosyal Giivenlik Kurumu. SGK 2019. SGK Istatistik Yilliklari. Erisim adresi:

http://www.sgk.gov.tr/wps/portal/sgk/tr/kurumsal/istatistik/sgk_istatistik_
yilliklari

. Akodu AK, Ashalejo ZO. Work-related musculoskeletal disorders and work

ability among hospitalnurses. J. Taibah Univ. Medical Sci. 2019;14:252-261.

. Rahman M, Chowdhury A, Zaman MS, et al. Work-related musculoskeletal

disorders among health care professionals. UpDCJ. 2017;7:4-9.

. Koyuncu N, Karcioglu 0. Musculoskeletal complaints in healthcare personnel

in hospital: An interdepartmental, cross-sectional comparison. Medicine
(Baltimore). 2018:97:€12597.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

. D'Agostin  F, Negro C. Musculoskeletal

. Yasobant S, Rajkumar P. Work-related musculoskeletal disorders among

health care professionals: A cross-sectional assessment of risk factors in a
tertiary hospital, India. Indian J Occup Environ Med. 2014;18:75-81.

. Maria T, Andrianna K, Evdokia B, et al. Work-Related Musculoskeletal

Disorders Among Female And Male Nursing Personnel In Greece. World
Journal of Research and Review. 2017;3:8-15.

. Luan HD, Hai NT, Xanh PT, et al. Musculoskeletal Disorders: Prevalence and

Associated Factors among District Hospital Nurses in Haiphong, Vietnam.
Biomed Res Int. 2018;2018:3162564.

disorders and work-related
injuries among hospital day- and shift workers. La Medicina del Lavoro.
2014;105:346-356.

. Geng A, Kahraman T, Goz E. The prevalence differences of musculoskeletal

problems and related physical workload among hospital staff. J Back
Musculoskelet Rehabil. 2016;29:541-547.

Durmaz E, Nazlican E, Akbaba M. Bir Universi_te Hastanesinde Calisan
Sekreterlerin Kas Iskelet Sistemi Yakinmalarinin Incelenmesi. Sakarya Tip
Dergisi. 2018;8:432-441.

Ekman A, Andersson A, Hagberg M, et al. Gender differences in
musculoskeletal health of computer and Mouse users in the Swedish work
force. Occupational Medicine. 2000;50:608-613.

Barbosa RE, Assuncio AA, de Aratjo TM. Musculoskeletal pain among
healthcare workers: an exploratory study on gender differences. Am J Ind
Med. 201;56:1201-1212.

Cimbiz A, Uzgéren N, Aras (3, et al. Kas iskelet sisteminde agriya ait risk
faktorlerinin lojistik regresyon analizi ile belirlenmesi: pilot calisma. Turk J
Physiother Rehabil. 2007;18:20-27.

Sirzai H, Dogu B, Erdem P, et al. Hastane Calisanlarinda ise Baglh Kas Iskelet
Sistemi Hastaliklari: Ust Ekstremite Problemleri. Med Bull Sisli Etfal Hosp.
2015;49:135-141.

Anap DB, lyer C, Rao K. Work related musculoskeletal disorders among
hospital nurses in rural Maharashtra, India: a multicentre survey. IntJ Res
Med Sci. 2013;1:101-107.

Ayanniyi O, Nudamajo O0S, Mbada CE. Pattern of work-related
musculoskeletal disorder samong Nigerian hospital workers. J. Environ.
Occup. Sci. 2016;5:18-24.

Hamid A, Ahmad AS, Dar S, et al. Ergonomics Hazards and Musculoskeletal
Disorders Among Workers of health Care Facilities. Current World
Environment. 2018;13:251-258.

Jellad A, Lajili H, Boudokhane S, et al. Musculoskeletal disorders among
Tunisian hospital staff: Prevalence and risk factors. Egypt. Rheumatol.
2013;35:59-63.

Dong H, Zhang Q, Liu G, et al. Prevalence and associated factors of
musculoskeletal disorders among Chinese health care professionals working
in tertiary hospitals: a cross-sectional study. BMC Musculoskeletal Disorders.
2019;20:175.

Chiwaridzo M, Makotore V, Dambi JM, et al. Work-related musculoskeletal
disorders among registered general nurses: a case of a large central hospital
in Harare, Zimbabwe. BMC Res Notes. 2018;11:315.



DOI: 10.4274/atfm.galenos.2021.74755

RESEARCH ART|C|—E / ARASTlRMA MAKALES' Ankara Universitesi Tip Fakiiltesi Mecmuasi 2021;74(Suppl 1):89-96

MEDICAL SCIENCES / DAHILI TIP BILIMLERI

Do the Rapid Influenza Diagnostic Tests Results Reflect the Truth?
Influenza Hizli Tani Testi Sonuclari Gercegdi Yansitiyor mu?
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Abstract

Objectives: Influenza (flu) causes seasonal epidemics and has led to numerous pandemics worldwide. Its rapid diagnosis and treatment are critical.
This study evaluated the correlation between rapid influenza diagnostic test (RIDT) results and clinical reflection.

Materials and Methods: A total of 795 patients who were performed the RIDT during the 2018-2019 influenza season were included. According
to the test results, the patients were then divided into two groups. The Flu+ group was composed of patients with positive diagnostic test results,
while the Flu- group was those with negative test results.

Results: The data of 795 patients with 248 positive RIDTs were compared with the data of 547 patients with negative test results. Fever was present
in 199 (80.2%) patients in the Flu+ group and in 209 (38.2%) patients in the Flu- group (p<0.001). Cough was noted in 170 (68.5%) patients in
the Flu+ group and in 251 (45.9%) patients in the Flu- group (p<0.001). There were 106 patients (42.7%) in Flu+ group and 44 (7.9%) in the Flu-
group (p<0.001), who had myalgia. The presence of fever was 4.7-fold, myalgia was 4.5-fold, and cough was 2.4-fold, signifying the risk of being
influenza-positive (74.9% sensitivity, 79.7% specificity).

Conclusion: The results of our study are compatible with the known influenza clinic. Myalgia is almost as common as fever in patients. While
limited, RIDTs are useful to clinicians in the diagnosis of influenza infection. While rapid influenza diagnostic tests are preferred due to their ease of
use and low cost, even if negative, the clinician's examination findings and clinical diagnosis are important, particularly in patients in the risk group.

Key Words: Rapid Diagnostic Test, Influenza, Antigen Test

Amagc: Grip, mevsimsel salginlara ve diinya capinda ¢ok sayida pandemiye yol acar. Bu nedenle hizli teshis ve tedavisi dnemlidir. Bu calismada
influenza hizli tani testleri (RIDT) sonuclari ile klinik arasindaki korelasyon degerlendirildi.

Gerec ve Yontem: 2018-2019 influenza sezonunda hastanemizde RIDT yapilan toplam 795 hasta ¢alismaya dahil edildi. Test sonuglarina gore
hastalar iki gruba ayrildi. Tani testi sonucu pozitif olan hastalar influenza pozitif (Flu+) gruba, tani testi sonucu negatif olan hastalar influenza
negatif (Flu-) gruba dahil edildi.

Bulgular: RIDT'si pozitif olan 248 hastanin verileri, tani testi sonucu negatif olan 547 hastanin verileri ile karsilastirildi. Ates, Flu+ grupta 199
(%80,2), Flu- grupta 209 (%38,2) hastada mevcuttu (p<0,001). Flu+ grupta 170 (%68,5), Flu- grupta 251 (%45,9) hastada Gkstiriik eslik ediyordu
(p<0,001). Miyalji, Flu+ grupta 106 (%42,7), Flu- grupta 44 (%7,9) hastada vardi (p<0,001). Calismamizin sonuglarina gore ates varligi 4,7 kat, miyalji
varligi 4,5 kat ve oksiiriik varligi 2,4 kat influenza pozitifligini 6ngérmektedir (%74,9 duyarlilik, %79,7 6zgilliik).

Sonuc: Calismamizin sonuclari bilinen influenza klinigi ile uyumludur. Hastalarda miyalji yakinmasi neredeyse ates kadar sik gorilmektedir.
Influenza hizli tani testleri sinirh duyarhliklari ile birlikte influenza enfeksiyonunun teshisinde klinisyenler icin faydalidir. RIDT'ler, kullanim kolayligi
ve dustik maliyeti nedeniyle tercih edilirken, negatif sonuca ragmen, 6zellikle risk grubundaki hastalarda klinisyenin muayene bulgulari ve klinik
tanisi onemlidir.
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Address for Correspondence/Yazisma Adresi: Tugba Yanik Yalgin

Baskent University Faculty of Medicine, Department of Infectious Diseases and Clinical Microbiology, Ankara, Turkey
Phone: +90 312 203 68 68 E-mail: drtugbayalcin@gmail.com ORCID ID: orcid.org/0000-0001-5996-8639
Received/Gelis Tarihi: 18.06.2021 Accepted/Kabul Tarihi: 03.08.2021

©Copyright 2021 Ankara University Faculty of Medicine

Journal of Ankara University Faculty of Medicine is published by Galenos Publishing House.
All content are under CC BY-NC-ND license.

89


https://orcid.org/0000-0001-5996-8639
https://orcid.org/0000-0002-2535-2534
https://orcid.org/0000-0001-7078-6799
https://orcid.org/0000-0002-3165-4520
https://orcid.org/0000-0002-3171-8926
https://orcid.org/0000-0002-5708-7915

Yanik Yalgin et al. Rapid Influenza Diagnostic Tests Results

Ankara Universitesi Tip Fakiiltesi Mecmuasi 2021;74(Suppl 1):89-96

Introduction

Influenza (flu) is an acute upper respiratory disease that is
caused by influenza viruses. Flu causes seasonal epidemics and
has caused many pandemics worldwide. Although it is generally
a self-limiting disease, it ranges from mild to severe and can
result in children being unable to attend school, a reduced
workforce, and economic difficulties. Therefore, countries
closely follow influenza-like illnesses (ILI) and influenza species,
and the World Health Organization publishes the data globally
on the FluNet website. Influenza surveillance aims to determine
the activity of the disease and the circulating virus strains and
detect the presence of a new strain early. Additionally, it aims
to determine the risk groups and the vaccine content for the
next season. Within the scope of influenza surveillance, sentinel
surveillance has been carried out since 2005 in the form of “ILI
Surveillance” in both our country and globally. In our country,
influenza surveillance is reported weekly on influenza.gov.tr,
and seasonal influenza activity is observed between October
and March. According to the National Influenza Surveillance's
report, 86.4% of the circulating viruses were reported as
influenza A and 13.5% as influenza B during the 2018-2019
seasonal flu season (1).

By using available diagnostic methods and appropriately
interpreting the results, patients who apply can be diagnosed
correctly. A timely diagnosis reduces unnecessary laboratory
tests and the inappropriate use of antibiotics while increasing
the effectiveness of infection prevention and control measures
and the appropriate use of antiviral drugs (2). Rapid influenza
diagnostic tests (RIDTs) are widely used due to financial issues
in countries with limited resources, and due to their rapid
results and ease of use in many other regions, molecular
systems are developing rapidly. RIDTs are immunological tests
that can identify the presence of influenza A and B viral
nucleoprotein antigens in respiratory samples and display the
results qualitatively (positive and negative). RIDTs have a low
or medium sensitivity (10%-70%) and a high specificity (90%-
99%). In the high influenza activation period, a positive result
is definitively positive, whereas a negative result may be a
false negative. Factors, such as having symptoms compatible
with influenza, the time from symptom onset to sampling,
and influenza activity in the population, are important in
interpreting the results. Antigen tests are not sufficient for the
diagnosis of influenza (3). A polymerase chain reaction (PCR)
or viral culture test is recommended. However, these tests are
expensive, and even if the results are negative, the clinician's
evaluation is important.

In this study, we aimed to investigate the correlation
between RIDTs results and patients clinical status, laboratory
values and accordance of literature.
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Materials and Methods

Patients

In this analytical study, patients over the age of 18
performed an Influenza rapid antigen test (SofiaTM) in the
microbiology laboratory of Baskent University Hospital from
October 1, 2018 to March 1, 2019 (seasonal influenza). The
patients were subsequently divided into two groups based on
their test results. Patients with positive diagnostic test results
comprised the Flu+ group, and those with negative test results
formed the Flu- group.

Data Collection

The patients' demographic and laboratory data were obtained
by review of medical records: patient demographics (gender,
age, comorbidity), initial symptoms (fever, cough, sore throat,
myalgia, dyspnea, confusion), and laboratory data [white blood
cell, neutrophil, lymphocyte, neutrophil/lymphocyte ratio (NLR),
platelet, C-reactive protein (CRP), procalcitonin]. By evaluating
initial symptoms, laboratory data, hospitalization and intensive
care unit (ICU) admission the compliance of the RIDT results
with the clinical situation was examined. An infectious diseases
specialist and an infectious diseases technician retrospectively
recorded from our hospital's data system the numerical and
categorical variables of a total of 795 patients. In this study,
the guidelines on strengthening the reporting of observational
studies in epidemiology (STROBE) were followed. This research
was approved by Baskent University Institutional Review Board
(project no: KA20/408) and supported by Baskent University
Research Fund.

Statistical Analysis

The compatibility of numerical data to normal distribution
was tested in the assessment. Data with parametric
characteristics were expressed as arithmetic mean + standard
deviation, and two independent groups were compared using
the Student's t-test. The Mann-Whitney U test was employed
to contrast two independent groups by showing those without
parametric features as the median and interquartile range of
distribution (Q1-Q3). Nominal data were expressed as number
(n) and percentage (%), and the chi-square test was utilized to
allow group comparisons. With the possible factors determined
in multivariate analysis, the Backward logistic regression (LR)
method of LR analysis was used to assess independent predictors
in predicting the diagnosis of influenza. Those with p<0.20
in the univariate analysis were included in the multivariate
analysis. The odds ratio in logistic regression analysis was
calculated within the 95% confidence interval (Cl). The Hosmer
Lemeshow test evaluated the fit of the model, while the receiver
operating characteristic (ROC) curve estimation assessed the
model's adequacy. Statistical analyses were conducted using the
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[BM® SPSS® 25 software with Medcalc version 14.8.1 package
program. The conditions below 5% of the type 1 inaccuracy
level were interpreted as statistically significant.

Patient Characteristics

Baskent University Hospital serves as a 350-bed tertiary
healthcare institution. In our hospital microbiology laboratory,
3,471 influenza rapid antigen tests were performed on 3,165
patients during the 2018-2019 influenza season. A total of
2,352 tests belonged to patients under 18 years of age, and
324 patient data could not be accessed. Data from 795 patients
including those with 248 RIDT positive results were compared
with data from 547 patients with negative influenza diagnostic
tests. In the Flu+ group, 193 (77.8%) of patients applied to the
hospital from the outpatient clinics and 41 (16.5%) from the
emergency department. In the Flu- group, 347 (63.4%) patients
applied from the outpatient clinics, and 61 (11.2%) patients were
from the emergency department. In certain patients, influenza-
like symptoms were observed while hospitalized and screened
for influenza diagnosis. In this group, 14 (5.6%) patients who
tested positive were included in the Flu+ group, while 139
(25.4%) patients became part of the Flu- group following a
negative test (Figure 1).

In the Flu+ group, 216 patients were influenza A positive,
24 were influenza B positive, and 7 were influenza A and B
positive. The median age was 50 in the Flu+ group (minimum:
18, maximum: 98), while the median age in the Flu- group was
59 (minimum: 19, maximum: 100). The gender distribution
was similar between the two groups, with a predominance
of females: 154 cases (62.1%) in Flu+ and 318 cases (58.1%)
in Flu- groups (p=0.292). The comorbidities of patients in

both groups (hypertension, diabetes mellitus, coronary artery
disease, chronic renal failure, chronic pulmonary disease, solid-
organ transplantation, hematological malignancy, solid-organ
malignancy, chronic rheumatic diseases, chronic neurological
disorders, thyroid disorders) were evaluated. The comorbidity
rate (69.1%; p<0.001) and the rate of patients with chronic
pulmonary disease (13.7%; p=0.001) were higher in the Flu-
group. Thirty-nine patients in the Flu+ group (15.7%) and 57
in the Flu- group (10.4%) were undergoing immunosuppressive
therapy due to malignancy, organ transplants, or rheumatic
diseases (p=0.03). At presentation, 64 (24.8%) patients in Flu+
group and 163 (29.8%) patients in the Flu- group had abnormal
lung examinations (p=0.082).

When the presenting symptoms of the patients were
evaluated, fever was noted in 199 (80.20%) patients in the
Flu+ group and in 209 (38.2%) patients in the Flu- group (p
<0.001). Moreover, 170 (68.5%) patients in the Flu+ group and
251 (45.9%) patients in the Flu- group (p<0.001) had cough.
In both groups, myalgia was present: 106 (42.7%) in the Flu+
group and 44 (7.9%) in the Flu- group (p<0.001). Ninety-six
(37.2%) patients in the Flu+ group and 100 (18.1%) patients in
the Flu- group (p<0.001) had sore throats. While the number
of patients with dyspnea at presentation was 31 (12.5%) in the
Flu+ group, it was higher in the Flu- group with 140 (25.6%)
patients (p<0.001). The number of patients presenting with
impaired consciousness was 11 (4.4%) in the Flu+ group and 36
(6.7%) in the Flu- group. The distribution of symptoms in both
groups is given in Figure 2.

In the treatment, oseltamivir was used in 238 (96%) patients
in the Flu+ group and in 256 (46.8%) patients in the Flu- group
(p<0.001). The number of patients who died during the 30-day
follow-up was 9 (3.6%) in the Flu+ group (Table 1).

2018-2019 influenza season

3471 rapid influenza antigen tests

Exclude:

2352 tests from <18 years old

324 patients datas not accessible

795 tests analyzed

248 tests were positive

547 tests were negative

193 tests in outpatient clinics
41 tests in emergency units

14 tests inpatient

Figure 1: Study flow diagram

347 tests in outpatient clinics
139 tests inpatient

61 tests in emergency units
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Laboratory Values Analysis

In the analysis of laboratory values of white blood cell,
neutrophil, lymphocyte, and platelet were significantly low in
Flu+ group (p<0.001, p<0.001, p=0.002, p<0.001 respectively),
however NLR, CRP and procalcitonin values were not

Distribution of Symptoms in Flu+ ve Flu- groups (%)
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Figure 2: The distribution of initial symptoms

Table 1: Demographic characteristics of Flu+ and Flu- groups

Flu (+) Flu () p-value
Age
Mean + SD 52+19.59 56.63+19.55 0.002
Gender
Female n (%) 159 (61.6) 318 (58.1) 0.194
Hospital admission
Yes n (%) 70 (27.1) 223 (40.8) <0.001
Comorbidity
Yes n (%) 169 (55) 378 (69.1) <0.001
Hypertension n (%) 66 (25.6) 192 (35.2) 0.007
Diabetes mellitus 37 (14.3) 113 (20.7) 0.032
Coronary artery disease 35 (13.6) 88 (16.1) 0.353
Chronic pulmonary disease 21 (8.2) 75 (13.7) 0.001
Chronic renal failure 15 (5.8) 48 (8.8) 0.144
Solid-organ
transplantation 20(7.8) 43(79) 0.957
Solid-organ malignancy 19 (7.4) 9 (1.6) <0.001
Hematological malignancy 7 (2.7) 14 (2.6) 0.898
Chronic rheumatic diseases 13 (5) 17 (3.1) 0.177
Thyroid disorders 16 (6.2) 0
Chronic neurological
disorders 13 (5.1) 21 (3.8) 0.423
Immunosuppression
Yes n (%) 39 (15.7) 57 (10.4) 0.03
Intensive care unit
admission
Yes n (%) 21 (8.5) 91 (16.6) 0.002
Mechanical ventilation
Yes n (%) 10 (47.6) 53 (58.2) 0.37
Oseltamivir 238 (96) 256 (46.8) <0.001
Exitus
Yes n (%) 9(3.6) 39 (7.1) 0.054

SD: Standard deviation
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significantly difference between Flu+ and Flu- groups (p=0.397,
p=0.374, p=0.476 respectively) (Table 2).

Comparison of Flu+ Group ICU and Non-ICU Patients

Twenty-one of the patients in the Flu+ group (8.4%;
n=21/248) had been admitted to the ICU. When we compared
the age, symptoms, and laboratory values of the patients in this
group according to their ICU admission, the median age of the
patients admitted to the ICU was 70, which was significantly
higher than those without ICU admission (48) (p<0.001). Fever
(42.9%) was low in patients with ICU admission, while dyspnea
was significantly higher with 76.2% (p<0.001). Neutrophil, NLR,
and CRP values were high in patients admitted to ICU (p=0.002,
p<0.001, p<0.001, respectively). The median lymphocyte value
was significantly lower at 630/uL (p<0.001). Mortality was
higher in patients with ICU admission 42% (n=11) (Table 3).
Laboratory values of Flu+ patients according to ICU admission
showed with box-line graphs at Figure 3.

Univariate and Multivariate Analysis Results

In the univariate analysis, those with p<0.20 were used for
multivariate analysis. The resulting model is given in Table 4 and
5. The fit of the model was evaluated by the Hosmer Lemeshow
test (p=0.251). ROC analysis evaluated the adequacy of the
model and found the area under the curve was 0.826 (95% Cl:
0.794-0.855), its sensitivity was 74.9%, and the specificity was
79.7% (Figure 4).

According to these results, the presence of fever was 4.7-
fold, myalgia was 4.5-fold, cough was 2.4-fold, and sore throat
was 2.3-fold, indicating a higher risk of being influenza positive.
Influenza positivity is 7% lower for every 10,000 units of
increase in the white blood cell level and 25% lower for every
1,000 units of increase in the lymphocyte level.

The present study is based on rapid influenza antigen tests,
and the results are consistent with the symptom distribution
of influenza patients in the literature (4,5). Our research found
that fever, cough, myalgia, and sore throat were high in the
influenza-positive patient group.

Logistic regression analysis (74.9% sensitivity, 79.7%
specificity) revealed the presence of fever to be 4.7-fold and
myalgia to be 4.5-fold, predictive for influenza diagnosis; cough
or sore throat was found to be a 2-fold increased risk. Similarly,
it has been shown in the literature that myalgia, cough, and sore
throat are clinical predictors in the presence of influenza (6-8).
However, only fever and cough are included in the diagnosis of
ILI, while myalgia is a common symptom in influenza patients.

Dyspnea was high in the influenza-negative group, but
the number of patients with chronic pulmonary disease in this
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Table 2: Analysis of laboratory values

Laboratory value Flu+ Flu- p-value
White blood cells (/pl)
Median (Q1-Q3) 6,880 (4,780-8,730) 8,320 (6,355-11,067) <0.001
Neutrophil (/ul)
Median (Q1-Q3) 4,530 (3,000-6,390) 5,615 (3,787-8,277) <0.001
Lymphocyte (/pl)
Median (Q1-Q3) 1150 (780-1,640) 1,380 (895-1,965) 0.002
Neutrophil/lymphocyte ratio
Median (Q1-Q3) 3.98 (2.2-6.5) 3.98 (2.2-7.6) 0.397
Platelet (/pl)
Mean + SD 201,292+67,858 226,063+85,434 <0.001
CRP (mg/L)
Median (Q1-Q3) 23.4 (10.8-61) 23 (6-82.5) 0.374
Procalcitonin (pg/L)
Median (Q1-Q3) 0.86 (0.46-3.2) 0.72 (0.2-3.7) 0.467
CRP: C-reactive protein, SD: Standard deviation
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Figure 3: Laboratory values of Flu+ patients according to ICU admission with box-line graphs. ICU admitted patients' neutrophil, CRP and NLR were
higher than non-ICU admitted patients; their lymphocyte levels are also lower.

Flu+: Patients with rapid influenza diagnostic test result positive, ICU: Intensive care unit, CRP: C-reactive protein, NLR: neutrophil/lymphocyte ratio
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group was higher. Anderson et al. (7) have found that dyspnea
and lung findings in physical examination were lower in
influenza-negative individuals compared to influenza-positive

ROC Curve
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Figure 4: ROC curve. The ROC curve for the prediction of flu diagnosis
based on the logistic regression model

N=612, R?=0.268 (Cox-Snell), R>=0.378 (Nagelkerke)
Model: X*(7)=190,595 (p<0.001) Hosmer Lemeshow test: p=0.251

ROC: Receiver operating characteristic

individuals (7). Influenza viruses are one of the atypical
pneumonia agents; clinical findings and radiology are generally
inconsistent, reminding us that the examination findings are
subtle in the diagnosis of viral pneumonia.

The median age of the patients admitted to the ICU in the
influenza-positive group was 70 and the fever symptom was
low. Matsuno et al. (9) observed lower body temperatures in
the elderly compared to young people. In another study, fever,
cough, and acute onset disease were found to be 30% positive
predictive value (PPV) for elderly patients, while it was found
to be 70% PPV in young people (10). It should be kept in mind
that fever will not be seen in the elderly due to immunosense.
In our research, the mortality rate in patients admitted to the
ICU was 400%. In the study of Wong et al. (4), hospitalization
and mortality due to influenza were found to be significantly
higher in individuals over 65 years of age. In the 2019-2020
influenza report of the Centers for Disease Control (CDC), 43%
of influenza-associated hospitalizations were in individuals
>65 years old, with 62% of deaths in this group (11). These
results indicate that influenza is more life-threatening in the
elderly and reinforces the importance of vaccination.

In our study, it was found that the CRP level correlated with
ICU admission. In the Matsuno et al. (9) study, the CRP value,
which is one of the acute inflammatory response parameters,
was significantly higher in elderly patients diagnosed with
influenza. This was associated with the low fever response in
the elderly and thus with the delay in diagnosis. However, our

Table 3: Comparison of Flu+ group symptoms and laboratory values according to their intensive care unit admission

Flu+ group
ICU admission Not ICU admission _value
n=21 n=227 P
Age
median (Q1-Q3) 70 (60-85) 48 (33-65) <0.001
Fever n (%) 9 (42.9) 190 (83.7) <0.001
Dyspnea n (%) 16 (76.2) 15 (6.6) <0.001
White blood cell
median (Q1-Q3) 7,920 (5,215-13,820) 6,765 (4,772-8,415) 0.1
Neutrophil
median (Q1-Q3) 6,490 (4,175-11,835) 4,200 (2,932-6,060) 0.002
Lymphocyte
median (Q1-Q3) 630 (425-850) 1,220 (860-1,680) <0.001
NLR
median (Q1-Q3) 10.2 (7.1-17) 3.65 (2.1-5.2) <0.001
Platelet 3 3 3 3 3 3
median (Q1-Q3) 173x10° (134x10°-220x10%) 203x10% (161x10%-242x10%) 0.063
CRP
median (Q1-03) 101 (50-213) 18.9 (10-43) <0.001
Procalcitonin
median (Q1-Q3) 1.05 (0.49-4.02) 0.66 (0.1-0.32) 0.13
Exitus n (%) 8 (38.1) 1(0.4) <0.001

ICU: Intensive care unit, NLR: Neutrophil/lymphocyte ratio, CRP: C-reactive protein
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interpretation is that we do not know of concomitant bacterial
infections in these patients, but there was no significant
difference in procalcitonin values between the groups with
and without ICU admission. In several studies, evaluation with
procalcitonin was found to be more appropriate than CRP in
differentiating bacterial and viral infections (12-15). While
Rodriguez et al. (16) stated that procalcitonin was significantly
higher in influenza patients with community-acquired
pneumonia coinfection, they did not find a significant increase
in CRP.

A relatively decreased lymphocyte count is observed in
influenza virus infections, as in many viral infections. Recent
studies have investigated the relationship between neutrophil-
lymphocyte ratio and various clinical conditions. In the Han et
al. (17) study, NLR was found to be more sensitive in influenza
infections compared to other hematological parameters (17).
In our research, there was no difference between the NLR
influenza-positive and negative groups, but the influenza-

Table 4: Univariate analysis

OR (95% CI) p-value
Age 0.98 (0.97-0.99) <0.001
Fever 6.5 (4.5-9.3) <0.001
Cough 2.5 (1.8-3.5) <0.001
Sore throat 2.8 (2-3.9) <0.001
Myalgia 8.7 (5.8-13) <0.001
Dyspnea 0.4 (0.2-0.6) <0.001
Chronic pulmonary disease 0.5 (0.33-0.94) 0.028
White blood cell (/103) 0.89 (0.84-0.93) <0.001
Lymphocyte (/10°) 0.72 (0.58-0.90) 0.005
NLR 0.96 (0.94-0.99) 0.023
Platelet (/10%) 0.96 (0.93-0.99) <0.001
CRP 0.99 (0.98-1.001)  0.156
OR: Odds ratio, Cl: Confidence interval, CRP: C-reactive protein
Table 5: Multivariate analysis
Variable B
Constant -1.799
White blood cell (/10°) -0.074
Lymphocyte (/10%) -0.294
No Reference
Fever
Yes 1.562
No Reference
Cough
Yes 0.892
. No Reference
Myalgia
Yes 1.519
No Reference
Sore throat
Yes 0.841

SE: Standard error, OR: Odds ratio, Cl: Confidence interval

positive group was significantly higher in those with ICU
admission. Significant lymphopenia was also present in those
who were admitted to the ICU.

Antiviral treatment use was high in the influenza-positive
group, but 48% of antiviral use was also available in the
influenza-negative group. About half of these patients were
over 65 years old. Influenza antigen tests have low to medium
sensitivity, and the test result is affected by factors such as
proper intake method and schedule, and correct storage. False-
negative effects are also seen during the influenza season. If
clinically indicated in the guidelines, it is recommended to
initiate antiviral therapy (2,3).

Study Limitations

The limitation of the present study is the low level of evidence
due to its retrospective design. Based on the test results, we
divided the patients into groups such as Flu+ and Flu-. However,
it was not enough to have a negative diagnosis of influenza.
Confirmation by PCR or viral culture is recommended, especially
for inpatients. We were aware that influenza patients are in the
negative group.

In the diagnosis of influenza infections, RIDTs are useful,
albeit limited, to clinicians. Although PCR tests are the gold
standard in diagnosis, these tests can produce false-negative
results due to factors such as transport, storage conditions,
and preparation. Influenza diagnosis should be kept in mind,
particularly during the influenza season, due to lack of fever
in elderly patients, possibility of different symptoms, and
increased mortality in delayed diagnosis. RIDTs are preferred
for their ease of use and low cost; however, even if negative,
examination findings and clinical diagnosis of clinicians are
important, especially for patients in the risk group.

SE OR (%95 CI) p
0.351 0.165 <0.001
0.03 0.929 (0.876-0.984) 0.013
0.141 0.745 (0.565-0.983) 0.037
0.231 4,769 (3,032-7.5) <0.001
0217 2.44 (1,594-3,735) <0.001
0.256 4,568 (2,765-7,549) <0.001
0.256 2,319 (1,404-3,828) 0.001
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Farkli Nedenlere Bagh Gelisen Iki Kanat Skapula Olgusu

Two Cases of Scapular Winging Due to Different Reasons

@ Zeynep Ziroglul, ® Mine Hayriye Sorgun2, ® Hiiseyin Ozden Sener2

IAnkara Egitim ve Arastirma Hastanesi, Néroloji Klinigi, Ankara, Tiirkiye
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Kanat skapula st ekstremitenin fonksiyonel kisitliligina yol acan nadir bir bozukluktur. Serratus anterior, trapezius ve romboid kaslarinda (sirasyla
uzun torasik sinir, spinal aksesuar sinir ve dorsal skapular sinir tarafindan innerve edilirler) paraliziye neden olabilecek bircok patolojik duruma bagh
gelisebilir. Trapezius ve romboid kaslarinin felci lateral kanatlanmaya yol acarken serratus anterior kasinin felci durumunda medial kanatlanma
goriiliir. Biz burada kanat skapula klinigi ile basvuran iki olguyu sunuyoruz. ilk olgu lateral kanatlanma (spinal aksesuar sinir ve dorsal skapular
sinirin hasari) ile bagvuran 45 yasindaki kadin hasta, diger olgu ise medial kanatlanma tablosu (uzun torasik sinir hasari) olan 29 yasindaki kadin
hasta idi. Kanat skapula klinik pratikte sik karsilastigimiz bir tablo olmamakla birlikte yasam kalitesini etkileyebilecek oziirliiliik potansiyeli nedeni ile
onemlidir. Omuz agrisi ve omuz kusagi kaslarinda kuvvet kaybi olan hastalarda olasi tanisi goz 6niinde bulundurulmahdir.

Anahtar Kelimeler: Kanat Skapula, Torasik Sinirler, Serratus Anterior, Trapezius, Romboidler

Abstract

Winged scapula is a rare disorder that causes functional limitation of the upper extremity. Serratus anterior, trapezius and rhomboid muscles
(innervated by the long thoracic nerve, spinal accessory nerve, and dorsal scapular nerve, respectively) may develop due to many pathological
conditions that may cause paralysis. While paralysis of the trapezius and rhomboid muscles leads to lateral winging, medial winging is observed
in the case of paralysis of the serratus anterior muscle. Here, we present two cases presenting with a winged scapula clinic. The first case was a
45-year-old female patient who presented with lateral winging (damage to the spinal accessory nerve and dorsal scapular nerve), the other case
was a 29-year-old female patient with medial winging (long thoracic nerve damage). Although the scapular winging is not a common condition in
clinical practice, it is important because of its disabling potential that may affect the quality of life. The possible diagnosis should be considered in
patients with shoulder pain and loss of strength in the shoulder girdle muscles.

Key Words: Scapular Winging, Thoracic Nerves, Serratus Anterior, Trapezius, Rhomboids

_ ya da dorsal skapular sinir tarafindan innerve edilen romboid

kaslarinin paralizisi ise lateral kanatlanmaya yol agar (1). Biz
burada farkli etiyolojik nedenlere bagli gelismis iki kanat skapula
olgusu sunuyoruz.

Kanat skapula klinik pratikte nadiren karsimiza cikmakla
birlikte Ust ekstremitenin fonksiyonel aktivitesinde kisitlanmaya
yol acmasi nedeniyle Onemli bir hastaliktir. Etiyolojisinde _
iyatrojenik nedenlerle birlikte bircok medikal durumun Olgu Sunumlart
olabilecegi bu hastalik lateral ya da medial kanatlanma olarak
kendini gosterebilir. Uzun torasik sinir tarafindan innerve edilen

serratus anterior kasin paralizisi medial kanatlanmaya neden Ozgecmisinde sekiz ay énce gegirilmis boyun yumusak
olurken, aksesuar sinir tarafindan innerve edilen trapezius doku cerrahisi olan kirk bes yasinda kadin hasta sag kol
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hareketlerinde kisitlilik sikayeti ile basvurdu. Hastanin yapilan
klinik muayenesinde sag kol abdiksiyonunda 110 dereceden
sonra kisitlilk, skapulada lateral kanatlanma ve dusiik omuz
saptandi (Resim 1). Hastanin yapilan motor sinir iletim
calismalarinda dorsal skapular sinir uyarilarak romboid minor
ve major kaslarindan, uzun torasik sinir uyarilarak ise serratus
anterior kasindan elde edilen distal latans ve bilesik kas aksiyon
potansiyeli (BKAP) amplitiidleri normal saptanirken trapezius
kasinin Ust, orta ve alt parcalarindan spinal aksesuar sinir
uyarilarak elde edilen distal latans normal, BKAP amplitudii
ise diistik bulundu. Hastanin yapilan elektromiyografi (EMG)
calismalarinda anormal giris aktivitesi ya da denervasyon
bulgusuna rastlanmadi. Trapezius (list-orta-alt) ve romboid
mindr kaslarindan elde edilen motor iinite potansiyel (MUP)
amplittidleri artmis olarak saptandi (Tablo 1). Elde edilen
bulgularin spinal aksesuar sinir ve dorsal skapular sinirin
kronik kismi aksonal hasari ile uyumlu oldugu dusunilerek
hasta fizik tedavi ve rehabilitasyon béllimiine yonlendirildi.

Resim 1: Sag skapulada lateral kanatlanma

Tablo 1: Olgu 1'in elektrofizyolojik bulgulari

Olgu 2

Yirmi dokuz yasindaki kadin hasta diisiik omuzile poliklinige
basvurdu. Sorgulandiginda iki yil 6nce trafik kazasi gecirmis
oldugu 6grenilen hasta aktif kas glicstizliglini tariflemiyordu
ve omuz diisukliglini de yeni fark ettigini belirtti. Norolojik
muayenesi sag skapulada medial kanatlanma ile uyumlu idi
(Resim 2). Hastada serratus anterior kasindan bilateral uzun
torasik sinir uyarilarak elde edilen motor sinir iletim ¢alismalar
normal iken sag serratus anterior kasinin EMG incelemesinde
MUP'ler artmis saptandi; ancak, denervasyon bulgusu ya da
anormal giris aktivitesine rastlanmadi. Romboid ve trapezius
kaslarinda yapilan EMG bulgulari normaldi (Tablo 2). Elde
edilen bulgular ile sagda uzun torasik sinirin kronik kismi
aksonal hasari diistinlilen hasta fizik tedavi ve rehabilitasyon
bollimiine yonlendirildi. Hastalardan bilgilendirilmis onam
alinmistir.

Resim 2: Sag skapulada kol fleksiyonu ile belirginlesen medial kanatlanma

Taraf  Sinir/fuyarim yeri Kas Distal latans (msn) Amplitiid (uv) MUP siiresi  Polifazi  Fibrilasyon/PKD
Sag  Spinal aksesuar sinir/fERB  Trapezius dist kisim 23 1,7 Artma Artma  -/-
Sa§  Spinal aksesuar sinir/fERB  Trapezius orta kisim 23 2,5 Artma Artma  -/-
Sag  Spinal aksesuar sinir/fERB  Trapezius alt kisim 2,7 42 Artma Artma /-
Sag Dorsal skapular sinir/fERB  Romboid major 4 4,7 Normal Normal -/-
Sag Dorsal skapular sinir/fERB Romboid min6r 4 4.2 Artma Artma  -/-
Sag Uzun torasik sinir/ERB Serratus anterior 3,2 10,1 Normal Normal -/-

MUP: Motor iinite potansiyeli, PKD: Pozitif keskin dalga
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Tablo 2: Olgu 2'nin elektrofizyolojik bulgular

Taraf  Sinir/uyarim yeri Kas Distal latans (msn) Amplitiid (1)  MUP siiresi  Polifazi ~ Fibrilasyon/PKD
Sag Uzun torasik/ERB Serratus anterior 3.3 8,7 Artma Artma  -/-
Sol Uzun torasik/ERB Serratus anterior 3,2 1,1 Normal Normal -/-
Sag  Spinal aksesuar sinir/ERB Trapezius ust kisim 2,4 12,1 Normal Normal -/-
Sag  Spinal aksesuar sinir/ERB Trapezius orta kisim 2,2 13,6 Normal Normal -/-
Sag  Spinal aksesuar sinir/ERB Trapezius alt kisim 2,5 12 Normal Normal -/-
Sag Dorsal skapular sinir/ERB Romboid major 2,2 10,2 Normal Normal -/-
Sag Dorsal skapular sinir/ERB Romboid minor 2,4 1,4 Normal Normal -/-

MUP: Motor iinite potansiyeli, PKD: Pozitif keskin dalga

Kanat skapula, skapulayr toraks duvarina stabilize eden
noromiskiiler bileskenin sorunlarina bagh gelisen nadir
bir durum olup omuz abdiksiyonu ve kolun bas Ustline
cikariimasinda kisitliliga neden olabilir (2). Gergek insidansi
taninin atlanmasi nedeni ile net bilinmemektedir (3). Kanat
skapulanin en sik bildirilmis nedeni uzun torasik sinir hasarina
bagli serratus anterior kasinin paralizisidir (4).

Etiyolojide trafik kazasi, spor sirasinda yaralanma gibi
travmatik nedenlerle birlikte bdlgeye yapilan manipiilasyon,
cerrahi ya da diger girisimsel islemlerin neden oldugu
iyatrojenik yaralanmalar da olabilir. Ayrica muskiler distrofiler
ve miyopatiler gibi genetik nedenler, radikiilopatiler, sinir kas
kavsagini etkileyen miyastenia gravis gibi hastaliklar, bolgenin
enfektif (brakial norit, lyme), infiltratif ya da timdral tutulumu,
vaskiler hastaliklar (inme, aort koarktasyonu), zehirlenmeler,
radyasyon hasari gibi bircok durum kanat skapula klinigine
neden olabilir (1,2,4,5). ilk hastamizda kanat skapula nedeni
cerrahiye ikincil iyatrojenik iken, digerinde trafik kazasina bagli
travma idi.

Uzun torasik sinir, dorsal skapular sinir ve spinal aksesuar
sinirin lezyonlari kanat skapulaya yol acabilir. Uzun torasik sinir
saf motor bir sinir olup C5-C7 spinal sinirlerinden kdken alir.
Serratus anterior kasini innerve ederek skapulayi gogus duvarina
yaklastirir. Anatomik yerlesimi nedeniyle kiint travmalara ve
noropraksise neden olabilecek asiri gerginlik durumlarina acgiktir.
Hasta kollarini sabit bir nesneye karsi ekstansiyonda iterken
g6zlenmesi ile test edilir (6). Kanatlanma alt 2/3'lik kisimda
daha belirgindir. Kol istirahat halinde iken skapular deformiteye
siklikla yol agmaz. Hastay! bize getiren neden boyun ve kola
yayllabilen omuz agrisi, omuzda kuvvet kaybi, kolu basin
tzerine kaldirmada zorluk ya da estetik kaygilar olabilir.
Dorsal skapular sinir ise saf motor bir sinir olup C4-C5 spinal
sinirlerinden koken alarak levator skapula ve romboid kaslari
(mindr-major) innerve eder. Romboidler levator skapula ile
birlikte serratus anterior kasinin antagonisti olarak skapulanin
ic kenarini kaldirip orta hatta yaklastirip alt kosesi ice gelecek

sekilde i¢ rotasyon yaptirirlar. Romboid kaslar hastanin elleri
kalcasinda iken dirseklerini arkada kuvvete karsi ittirilerek test
edilirler (6). Siklikla viicut gelistiricilerde hasarlanir (7). Bir diger
kanat skapula nedeni olabilecek sinir hasari da spinal aksesuar
sinirin hasaridir. Suprantikleer ve niikleer lezyonlar siklikla diger
kraniyal ndropatilere eslik ettigi icin gérece daha kolay taninir;
ancak arka boyun Ug¢geninde yaralanmasi ise izole trapezius
zaafina neden olabilir. Spinal aksesuar sinir zedelenmeleri
siklikla iyatrojenik olup, en sik nedeni lenf nodu biyopsisidir (8).
Bizim sundugumuz hastalardan ilkinde spinal aksesuar sinir ve
dorsal skapular sinir hasarina bagh trapezius ve romboid minor
kaslarinin etkilendigi saptanirken, ikinci olguda ise uzun torasik
sinir hasarina bagli serratus anterior kasinin etkilendigi saptandi.

Etiyolojik acidan genis bir skalaya sahip olan kanat skapula
klinigi ile basvuran hastalarda goriintiileme araci olarak
bolgenin direk grafisinin mutlaka goriilmesi gerekir. Gereklilik
halinde bilgisayarli tomografi, manyetik rezonans goriintiileme
gibi ileri tetkikler planlanabilir. Noromuskiiler nedenlerin
ayiricl tanisinda ve tedavi takibinde ise sinir iletim ¢alismalari
ve EMG'den faydalanilabilinir. Hastanin klinigine gdre olasi 6n
tanilar dogrultusunda genetik testler, beyin omurilik sivisi (BOS)
incelemesi, anjiyografi, biyopsi ya da olasi mikrobik ajanlara
yonelik tanisal testlerin gerektigi nadir durumlar olabilir. Bizim
olgularimizda da tani asamasinda fizik muayene ile birlikte
EMG yol gosterici olmustur ve hastalarin hikayesi 1siginda
etiyoloji aydinlatilmistir. Her iki olguda da aktif denervasyon
bulgusu saptanmamasi olayin kronik ddnemde oldugu yoniinde
yorumlanmistir.

Kanat skapula tanisinin gecikmesi traksiyona bagl brakial
pleksus hasari, perikapsuler kas spazmi, donuk omuz, subakromial
sikisma ve torasik outlet sendromuna neden olabilir (2).

Kanat skapulanin tedavi edilip edilmeyecegi hastanin
sikayetlerinin  derecesine  baghdir. ~ Sinir  hasarlarinda
kendiliginden iyilesme de gorilebilecegi gibi yeterli iyilesmenin
olmadigi durumlarda ve akut donemde d&ncelikli olarak
sinire yonelik eksplorasyon ya da greftleme tekniklerinin
uygulanmasi onerilir (2,9). Kronik durumlarda ise fizik tedaviye
yonlendirilen hastalarin 3-6 ayda bir EMG ile sinir iyilesme
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durumunun takibinin yapilmasi ve 12 aydan daha uzun siiredir
takip edilmesine ragmen vyeterli semptomatik gerilemesi
olmayan hastalarda cerrahi miidehaleler 6nerilir (2,9). Cerrahi
teknikler olarak fasiyal sling operasyonlari (sik tekrarlama
nedeni ile cok tercih edilmezler), skapulatorasik fiizyon ve kas
transferleri kullanilir (10). Literatlirde ileri tedaviler icin 6-24
ay beklenmesini 6neren kaynaklar da mevcuttur (11). Bizim
takip ettigimiz her iki olgu da bize akut donemde basvurmadigi
icin akut donemde yapilabilecek cerrahi onarimlar bu hastalar
icin uygun degildi. ilk olgunun sekiz ay dnce gegirilmis boyun
cerrahisine sekonder oldugu dustinilmiistii. Aktif denervasyon
bulgulari saptanmayan hastanin EMG'si spinal aksesuar sinir ve
dorsal skapular sinirin kronik kismi aksonal hasari ile uyumlu
bulunmustu. Diger olguda ise etiyolojik neden olarak iki yil 6nce
gecirilmis trafik kazasi dustinlilmis ve bu hastanin bulgulari da
yine aktif denervasyon olmaksizin uzun torasik sinirin kronik
kismi aksonal hasari ile uyumlu saptanmisti. Her iki olgu da fizik
tedaviye yonlendirilmekle birlikte, konservatif tedavi pencere
arahgi tizerinden iki yil gectigi icin ikinci olgu icin daha kisa
tutulmalidir ve fizik tedaviden fayda gérmiiyor ise hastanin kisa
stirede cerrahiye yonlendirilmesi uygun olacaktir. Yine ilk olgu
gorece daha erken basvurmakla birlikte yine EMG bulgulari aktif
denervasyonun olmadigi kronik hasar lehinedir, fizik tedavi ve
konservatif yaklasim bu hasta icin daha uzun tutulabilir. Aktif
denervasyonun olmamasi iyilesme acisindan kot prognostik
olmakla birlikte 3-6 ayda bir kontrol EMG ile degerlendirmek ve
tercihen 24 aya kadar bekleyip klinik diizelme yoksa cerrahiye
yonlendirmek uygun olabilir.

Sonug olarak, kanat skapula karsimiza sik ¢ikan bir tablo
olmamakla birlikte yasam kalitesini etkileyen o&zirlilik
potansiyeli nedeni ile 6nemlidir. Omuz agrisi ve omuz kusagi
kaslarinda kuvvet kaybi olan hastalarda olasi tanisi g6z 6niinde
bulundurulmalidir. iyatrojenik nedenler disinda nadiren enfektif
ya da infiltratif nedenler de etken olabilir. EMG, bdlgenin
radyolojik goriintilemesi ve gereklilik halinde invaziv tetkikler
gibi ileri tani yontemleri kullanilarak tani netlestiriimelidir.
Sundugumuz olgularla erken taninin etkili fizik tedavi ve cerrahi
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sansi acisindan 6nemli oldugu dustiniilerek kanat skapula klinik
durumu hakkinda farkindaligr artirmak amaglanmistir.
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Testicular Torsion in an Adult Patient After Bicycle Riding
Eriskin Bir Hastada Bisiklete Binme Sonrasinda Gelisen Testis Torsiyonu

® Adem Emrah Coguplugil, ® Selahattin Bedir

University of Health Sciences Turkey, Giilhane Training and Research Hospital, Clinic of Urology, Ankara, Turkey

Abstract

Testicular torsion is one of the most common surgical emergencies in males. Bicycling is a possible and frequent cause of a variety of urological
disorders including testicular torsion. The data regarding the association between testicular torsion and bicycling are limited to some case reports in
young boys. Here, we report a case of testicular torsion in an adult, which occurred shortly after excessive, long-distance bicycle riding.

Key Words: Adult, Bicycling, Bicycle Riding, Testicular Torsion

Testikiler torsiyon erkeklerde en sik goriilen cerrahi acil durumlardan birisidir. Testikiiler torsiyon dahil olmak tizere cesitli tirolojik bozukluklarin olasi
nedenlerinden birisi bisiklete binmektir. Bisiklete binme ve testikiler torsiyon arasindaki iliskiye dair veriler erkek ¢ocuklarinda goriilen bazi olgu
sunumlari ile sinirhdir. Burada eriskin bir hastada yogun ve uzun mesafeli bisiklete binmekten hemen sonra olusan bir testikiiler torsiyon olgusunu
sunmaktayiz.

Anahtar Kelimeler: Eriskin, Bisiklet, Bisiklete Binmek, Testikiiler Torsiyon

Introduction

Testicular torsion is one of the most common surgical
emergencies in males younger than 25 years, with a calculated
annual incidence of 1/4000 (1). Testicular torsion usually
occurs in the absence of any precipitating event. On the other
hand, some factors predisposing patients to testicular torsion
are described: Testicular trauma, increase in testicular volume
(often associated with puberty), testicular tumor, testicles with
horizontal lie, a history of cryptorchidism, and a spermatic cord
with a long intrascrotal portion (2). Bicycling is a possible and
frequent cause of a variety of urological disorders including
testicular torsion (3). The data regarding the association
between testicular torsion and bicycling is limited to some case
reports in young boys (4). Here we report a case of testicular
torsion in an adult which occured shortly after excessive, long-
distance bicycle riding.

Case Presentation

A 50 year old male patient presented to our department with
the complaint of severe left testicular pain for approximately
2 hours, which started just after excessive, long-distance
(approximately 8 km) bicycle riding. He had no history of any
comorbidities and drug use. General examination was normal.
At scrotal examination the left testis was located high in the
hemiscrotum, swollen, and tender, with an absent cremasteric
reflex. The contralateral testis was normal. The complete blood
count and urinalysis were normal. Colour doppler sonography
(CDU) showed scant left testicular perfusion and increased
perfusion of the thickened left scrotum wall, in comparison
with the right testis. Manual detorsion by external rotation
of the testis was successful and restoration of blood flow was
confirmed by CDU following detorsion maneuver. Testicular
fixation performed the same day. During left testicular fixation,
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the colour of the testis was almost normal and serous fluid in
the vaginal sac and hematoma of the left epididymis was noted
(Figure 1). Intraoperative CDU confirmed blood-flow in the left
testis. Patient was discharged to home 2 days after the surgery.
CDU was normal after 1 month follow-up. Patient written
informed consent was obtained.

Bicycle riding may cause some urological and andrological
disorders caused by overuse injuries affecting the genitourinary
system. Jackson and Craft (4) reported five cases of teenage
boys presenting with torsion, all of whom described the onset
of pain as starting during or shortly after completion of a bike
ride. Anderson and Williamson (5) reported that bicycle riding
was implicated in 3% of 670 cases with torsion.

Potential mechanisms of bicycling related testicular
torsion are twisting of the testis between the thigh and the
saddle by the up and down movements of the legs, vigorous
contraction of the cremasteric muscles caused by strenous
effort, and exaggerated cremasteric reflex resulting from the
cold air penetration during fast cycling (3). Also, the dropped
handlebars tend to bring the legs closer up to the abdomen and
increase the compression of the testis against the saddle (4). On
the other hand, long-distance bicycling may result in testicular

Figure 1: The colour of the left testis was almost normal during fixation
and hematoma of the left epididymis was noted
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trauma. Trauma is an infrequently reported precipitant of
testicular torsion, usually accounting for only 5 to 6% in most
series. It is considered that testicular trauma produces torsion
through induction of cremasteric muscle spasm (6). Additional
mechanism of bicycling-related testicular torsion may be the
induction of cremasteric muscle spasm due to repetative trauma
to the testis between the thigh and the saddle during long-
distance bicycling. In our case, no precipitant factor was found
except bicycling. One may ask that why testicular torsion do
not occur in professional bicyclers? Regular training and use of
professional equipments and saddles may prevent professional
bicyclers from torsion.

Bicycling is one of the possible causes of some urological
disorders including testicular torsion. Excessive, long-distance
bicycling may rarely result in testicular torsion in adults.
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Immiin Saglam Bireyde HHV-7 lliskili Gecici Splenial Lezyon ile
Birlikte Hafif Ensefalit/Ensefalopati (MERS), Olgu Sunumu ve
Literatiir Taramasi

Mild Encephalitis/Encephalopathy With a Reversible Splenial Lesion (MERS) Associated
With HHV-7 in a Immunocompetent Adult, A Case Report and Literature Review

@ Burcu Caliskan Demirkiran, ® Aysun Yalgi, ® Mine Filiz, ® Cumhur Artuk, ® Cemal Bulut, ® ismail Yasar Avci
Sadlik Bilimleri Universitesi, Giilhane Tip Fakiiltesi, Enfeksiyon Hastaliklari ve Klinik Mikrobiyoloji Anabilim Dali, Ankara, Tiirkiye

Bilinen kronik hastaligi olmayan 26 yasinda erkek hasta ates, bas agrisi ve diplopi sikayetleri ile hastaneye basvurdu. Nérolojik muayenesi dogaldi ve
meningeal irritasyon bulgusu yoktu. Beyin manyetik rezonans goriintilemede (MRG) korpus kallozum splenial bélgede hafif gecici sitotoksik lezyon
(MERS-tip 1) g6riildii. Beyin omurilik sivisi (BOS) incelemesinde mononiikleer pleositoz, artmis protein diizeyi ve insan herpes viriis-7 (HHV-7) DNA
pozitifligi tespit edildi. BOS bulgulari ile HSV-1 ensefalitine ydnelik ampirik baslanan asiklovir tedavisi almaktayken klinik iyilesme gozlendi. Bu
olguyu, immiin saglam bireyde hafif gecici splenial lezyon ile seyreden HHV-7 ensefaliti olgusu oldugu icin sunmaya deger bulduk.

Anahtar Kelimeler: Human Herpesvirus 7, Ensefalit, Korpus Kallozum

Abstract

A 26-year-old male without any chronic disease was admitted to the hospital with fever, headache and diplopia. Neurological examination was
normal and there were no signs and symptoms of meningeal irritation. On brain magnetic resonance imaging (MRI), a mild transient cytotoxic
lesion (MERS-type 1) was observed in the splenial region of the corpus callosum. Mononuclear pleocytosis, increased protein level and HHV-7
DNA positivity were detected in the cerebrospinal fluid (CSF) examination. Clinical improvement was observed while receiving empirical acyclovir
treatment for HSV-1 encephalitis with CSF findings. We found this case worth presenting because there was an HHV-7 encephalitis case with mild
transient splenial lesion in an immunocompetent individual.

Key Words: Human Herpesvirus 7, Encephalitis, Corpus Callosum

Adenovirlis, Rotaviriis MERS'e neden olabilen viral etiyolojik
ajanlar arasindadir. Cogunlukla viral etiyolojilere rastlansa da
bakteriyel etken olarak S. pneumoniae, M. pneumoniae, E. coli,
K. pneumoniae, E. faecalis de diistintilmelidir (2). Serebral sitma
geciren 55 yasinda bir erkek hastada da MERS rapor edilmistir

Hafif ensefalopati/ensefalite bagli gecici splenial lezyon
(MERS), gecici hafif ensefalopati ve korpus kallozum spleniumda
gecici lezyonun manyetik rezonans gorintisinden (MRG)

olusan kliniko radyolojik bir sendromdur (1). influenza viris (A (3).
ve B), kabakulak, Ebstein-Barr viriis (EBV), Herpes Simpleks viriisti HHV-7 lineer, cift iplikli DNA'ya sahip olup CMV ve HHV-
(HSV), Parvoviriis B19, sitomegaloviriis (CMV), Dengue virds, 6 ile birlikte Beta-Herpesvirls alt familyasina aittir. Eriskinlerin
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%95'ten fazlasi seropozitiftir (4). Primer HHV-7 enfeksiyonu
genellikle cocukluk caginda gecirilmekte olup cogunlukla
asemptomatik ya da Roseola infantum klinigi ile seyretmektedir
ve beyin dokusunda yasam boyu latent kalmaktadir (4).
Postmortem beyin dokusu incelemelerinde ensefalopati klinigi
olanlarda daha vylksek oranda olsa da normal bireylerin
beyin dokusunda da HHV-7 DNA'sinin saptandigini belirten
calismalar mevcuttur (5). immiin yetmezlik durumunda olas
reaktivasyonlar olabilmektedir (4). Menenjit, ensefalit, serebellit,
miyelit gibi norolojik komplikasyonlar c¢ogunlukla cocukluk
doneminde ya da immiin yetmezlikli bireylerde gorilmektedir
(6). Bu makalede immiin saglam eriskin bireyde gegici splenial
lezyonla seyreden HHV-7 ensefaliti olgusu ile birlikte literatiir
taramasi yaptik.

Bilinen kronik hastaligi olmayan 26 yasinda erkek hasta, 10
guindiir ates, bas agrisi ve son iki glindir mevcut olan diplopi
sikayeti ile hastaneye basvurdu. Basvurusunda bilin¢ acik,
oryante, koopere ve Glasgow koma skoru 15 idi. Ates 38,2
°C; nabiz 92 atim/dakika, arteryel kan basinci 128/74 mmHg,
oda havasinda sp0O, %97 idi. Norolojik muayenesi dogal, g6z
hareketleri her yone serbest, meningeal irritasyon bulgusu
yoktu. Laboratuvar bulgulari; beyaz kan hiicresi 6700 hiicre/
uL (%59 Néotrofil ve 928,3 Lenfosit hakimiyeti), C-reaktif
protein 0,68 mg/L, sedim 5 mm/saat, alanin aminotransferaz
17 U/L, aspartat aminotransferaz 36 U/L idi. Ancak semptomlar
aciklayacak bir patoloji tespit edilememesi nedeniyle hastaya
lomber ponksiyon (LP) yapildi. Beyin omurilik sivisi (BOS)
incelemesinde 185 hiicre/mm?® (%75 lenfosit, %25 nétrofil
hakimiyeti) izlendi. BOS glukoz 34,2 mg/dL, es zamanl kan sekeri
95 mg/dL, BOS protein 174,55 mg/dL idi. Hastaya BOS bulgulari
ile ampirik seftriakson 2x2 gr ve asiklovir 3x750 mg intravenoz
tedavi baslandi. Tedavinin dordiincii glinlinde ates yaniti alindi.
Alinan iki set kan kilturiinde ve BOS kiiltiirlinde bakteri izole
edilmedi. Seftriakson tedavisi onuncu gilinde kesildi. BOS aside
rezistan bakteri ve tiiberkiiloz polimeraz zincir reaksiyonu (PZR)
negatif sonuclandi. HBV, HCV, HIV, sfiliz serolojik testleri negatif
sonuclandi. BOS, idrar ve serumda cahsilan Bati Nil viriisii PZR
negatif sonuclandi. Tedavinin dokuzuncu giiniinde kontrol
LP vyapildi. BOS hiicre 260/mm?® (%100 lenfosit hakimiyeti),
BOS glukoz 50 mg/dL, es zamanli kan sekeri 102 mg/dL, BOS
protein 127 mg/dL olarak sonuclandi. ikinci kez yapilan LP'de
santral sinir sistemi enfeksiyonlarina yonelik multipleks PZR
tetkiki (Real-time polimeraz zincir reaksiyonu HHV7 ELITeMIX-
ELITECH GROUP®) cahisildi ve HSV-1, HSV-2, CMV, enteroviris,
Coxsackie virlis, HHV-6 negatif sonuclanirken HHV-7 DNA
pozitif sonuclandi. Kanda HHV-7 DNA negatif sonuclandi.
Tedavinin onuncu giinlinde cekilen elektroensefalografi (EEG)
normal olarak degerlendirildi. Asiklovir tedavisi on dort gline
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tamamlandi. Hastane basvurusunda ve tedavisinin altinci
gliniinde cekilen MRG'de korpus kallozum spleniumda fokal T2
sinyal artisi ve diflizyon kisithhgi izlenmekle birlikte kontrast
tutulumu izlenmedi (Resim 1-4). Hastanin diplopi ve bas agrisi
sikayeti tedavinin yedinci giiniinde gecti. Bir ay sonra kontrol
MRG'de lezyon goriilmedi.

Olgumuz immiin saglam eriskin hastada HHV-7 ensefaliti
olmasi nedeniyle 5nem tasimaktadir. Literatiirde HHV-7 ensefaliti
siklikla cocuk hastalarda ya da immiin yetmezlikli bireylerde
goriilmektedir. Iimmiin saglam bireyde viral reaktivasyon birkac
olguda raporlanmistir (7). Primer HHV-7 enfeksiyonu genellikle
cocukluk caginda gorlilmekte ve siklikla asemptomatik
seyretmektedir. Cogunlukla Roseola infantum olmak (izere
cesitli klinik seyirler ile de karsimiza ¢ikabilmektedir (4). Primer
enfeksiyondan sonra virlis santral sinir sisteminde latent
kalmakta ve norolojik komplikasyonu olmayan bireylerde de
beyin dokusunda HHV-7 DNA saptanabilmektedir (5). Bu olguda
laboratuvarmizda antikor ve avidite testleri bulunmadigindan
primer enfeksiyon, gec primer enfeksiyon ya da reaktivasyon
ayirici tanmist her ne kadar yapilamasa da yetiskin bireylerin
0095'ten fazlasinin seropozitif oldugu bilinmesinden dolayi
reaktivasyon olarak dusdintlebilir (8).

Olgumuz gecici splenial lezyon ile birliktelik gosteren
Tirkiye'deki ilk HHV-7 ensefaliti olgusu olmasi nedeniyle de
onem tasimaktadir. MERS, gecici hafif ensefalopati ve korpus

Resim 1: Diflizyon agirlikli goriintilerde korpus kallozum spleniumda
parlama goriilmekte (ok)
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kallozum spleniumda gecici lezyonun MRG'sinden olusan
kliniko radyolojik bir sendromdur ve ilk olarak Tada ve ark. (1)
tarafindan tanimlanmistir. Neredeyse tlim MERS hastalarinda

Resim 2: ADC serilerinde hipointens karsilgi izlenmekte olup difiizyon
kisithiligr meveuttur (ok)

ADC: Goriinen diflizyon katsayisi

Resim 3: FLAIR goriintiilerde bu alanda fokal hiperintensite mevcuttur
(ok)

akut periyodda MRG'de T2-agirhkh goriintiilemede hafif
hiperintens, T1-agirhkli goriintiilemede izointens hipointens
arasi ve kontrast tutulumu olmaksizin azalmis diflizyon gosteren
gecici splenial lezyon bulunmaktadir (1).

MERS olgularinin codu cocuk hastalarda bildirilmistir ve
eriskin olgu sayisi oldukca nadirdir. MERS hastalarinin Japonya
basta olmak lizere biiylk kisminin Asya lilkelerinden olmasi ve
iki kiz kardeste bildirilen MERS olgusu, altta yatan bir genetik
yatkinhgr da diistindGirmektedir (9,10).

Tirkiye'den bildirilen olgular incelendiginde toplam 17
MERS hastasindan ¢cogunlugunu ¢cocuk hastalar olusturmaktadir
(11-15). Etkene yonelik bir hastada Amanita phalloides
intoksikasyonu, bir hastada S. pneumoniae bakteriyemisi, 5
hastada bogaz siirlintlisiinde influenza A viriisii, muhtemel etken
olarak da bir hastada E.coli'ye bagh lriner sistem enfeksiyonu ve
bir hastada da rotavirlise bagli gastroenterit gosterilmistir.

MERS, tip 1 ve 2 olarak siniflandiriimaktadir. Tip 1 MERS daha
yaygin goriilmektedir (16). Tip 1 MERS sadece korpus kallozum
spleniumda sinirli iken tip 2 beyaz cehver alanina da yayilim
gostermektedir. Patogenezi tam olarak bilinmemekle birlikte
intramiyelin 6dem, aksonal hasar, hiponatremi, oksidatif stres
gibi cesitli hipotezler mevcuttur (1,11). Bazi cahismalarda BOS'ta
artan IL-6 diizeyinin gosterilmesi, patofizyolojide immiinolojik
cevabin da rol oynadigini desteklemektedir (17).

MERS hastalarinda genellikle hafif bir hiponatremi goriilebilir
(17). Bizim hastamizda da hastane basvurusunda sodyum 133
mmol/L idi. Hiponatremi splenial lezyon gelisiminde zorunlu
olmasa da modiilator olarak dne siiriilebilir.

Resim 4: T1 sagital kesit kontrastli gorintiilerde korpus kallozum
spleniumda kontrastlanmayan hipodens alan mevcuttur (ok)
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MERS etiyolojisinde viral etkenler arasinda literatiirde
rotavirlis, HSV, adenoviriis, Coxsackie virls, echoviris,
kabakulak, influenza A/B, parainfluenza, CMV, Dengue
virls, respiratuvar sinsitiyal virtis, HHV 6-7, Parvoviriis B-19,
Enteroviriis, EBV, hepatit A virls, Varisella zoster viriis, Rubella,
Japon Ensefalit virtisii ve Chikugunya virlis gorilmektedir
(17). Cogunlugunu influenza olusturmaktadir. Son olarak
Koronaviriis hastaligi-2019 iliskili gecici splenial lezyon da
bildirilmistir (18). Bakteriyel etkenler arasinda da Salmonella,
E. coli, Lejionella, Mycoplasma S. pneumoniae, Listeria
gosterilmistir (9,14,15). Yine bir calismada da paraziter etken
olarak Plasmodium falciparum bildirilmistir (3). MERS ayirici
tanisinda enfeksiydz nedenler disinda iskemi, multipl skleroz,
lenfoma, Kawasaki hastaligi, antiepileptik ila¢ kullanimi, akut
disemine ensafalomyelit ve posterior reversible ensefalomyelit
de bulunmaktadir (9,15).

Bir calismada MERS hastalarinin dicte birinde anormal
EEG bulgulari gosterilse de MERS'e 6zgu spesifik bir EEG
bulgusu yoktur ve hastalarda normal EEG izlenebilir (17). Bizim
hastamizda da EEG normal olarak degerlendirildi.

Hoshino ve ark'nin (19) belirledigi MERS tani kriterleri;
ates sonrasi bir hafta icinde ndropsikiyatrik semptom varlig,
cogunlukla semptom baslangicindan sonraki on gin icinde
olmak Uzere sekelsiz iyilesme, korpus kallozum spleniumda
yliksek sinyal intensitesi, tlim korpus kallozum tutulumu ve
simetrik beyaz cevher tutulumu olabilmesi, lezyonun bir hafta
icinde kaybolmasidir. Hastamiz, bir ay sonra kontrol MR'de
lezyon kaybolmasi gosterilmesiyle birlikte diger tani kriterlerini
karsilamaktaydi.

MERS'in radyolojik goriintlsii biiyiik cogunlukla bir ya da
birkac hafta icinde kayboldugu séylense de bir calismada bes
aya kadar sebat eden lezyon bildirilmistir (20). MERS, ciddi
klinik semptomlar ile kendini gosterse de heniiz belirgin bir
sekel bildirilmemistir. Olgularin neredeyse tamami bir ay icinde
sekelsiz iyilesme gostermektedir. Ozellikle MERS tip 2 olgularinda
nadir de olsa sekel bildirilmistir (21).

HHV-7'ye bagh santral sinir sistemi enfeksiyonunda klinik
tecriibeler kisith olmakla birlikte tedavisiz iyilesen olgular da
bulunmaktadir. Asiklovirin HHV-7'ye karsi in vitro etkinligi
olmamasina ragmen kisith olgularda kullaniminda klinik
iyilesmeden bahseden calismalar mevcuttur (7). Hastamizda da
BOS bulgularinda goriilen lenfosit ydniinde hiicre artisi, normal
glukoz orani nedeniyle viral ensefalit etkenlerinden HSV-1
virtisli distintlerek ampirik baslanan asiklovir, klinik iyilesme
goriilmesi lizerine HHV-7 DNA pozitif saptandiktan sonra da
devam edilmistir. Diger tedavi secenekleri olarak gansiklovir
ve foskarnet sayilabilir. Bir calismada gansiklovirin klinik
iyilesme saglamadigi ve BOS'ta HHV-7 DNA replikasyonunu
kontrol etmede basarisiz oldugu; foskarnetin ise hem Kklinik
iyilesme sagladigi hem de BOS'ta replikasyonu kontrol altina
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aldigr bildirilmistir (7). Bu nedenle ciddi HHV-7 ensefalitlerinde
foskarnetin birinci tedavi secenegi olabilecedi belirtiimektedir
(7). Literatiirde kombine antiviral ve steroid tedavisine iyi cevap
verdigine dair yayinlar bulunmakla birlikte veriler kisithdir (17).

Olgumuz immiin saglam bireyde fokal norolojik klinik ve
radyografide gecici splenial lezyon ile seyreden HHV-7 ensefaliti
olmasi nedeniyle dnem tasimaktadir. MERS, ensefalit klinigi ile
karsimiza cikan MRG'de gecici splenial lezyon ile karakterize
kliniko radyolojik bir sendromdur. Etiyolojik acidan cesitli
enfeksiyoz ve non-enfeksiydz nedenler mevcuttur. Klinik olarak
ayrimi onemli olmakla birlikte prognozun iyi seyirli olmasi,
hastalarin neredeyse tamaminin sekelsiz iyilesmesi avantaj
saglamaktadir.
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Management of a Rare Case: Transverse Testicular Ectopia
Associated With Persistent Mullerian Duct Syndrome

Nadir Bir Olgunun Yonetimi: Kalici Milleryen Kanal Sendromu ile [liskili Transvers Testikuler
Ektopi
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Abstract

Transvers testikiiler ektopi (TTE), her iki testisin de ayni hemiskrotuma veya inguinal bdlgeye migrasyonu ile karakterize erkek cocuklarda nadir
goriilen bir konjenital anomalidir. TTE olgularina, millerian kanal yapilarinin varhgi ile birlikte fenotipik olarak erkek olan, karakterize kalici miillerian
kanal sendromu eslik eder. Persistan Miillerian kanal sendromu, anti-miillerian hormonun veya reseptoriiniin genetik kusurundan kaynaklanir. Bu
olguda, sag kasikta sislik ve palpe edilemeyen sol testis ile basvuran 12 yasinda bir erkek cocukta persistent miillerian duktus sendromu ile iliskili
bir transvers testis ektopisi bildirdik. Hasta fitik kesesinin yiiksek ligasyonu, millerian yapilarin eksizyonu ve transseptal orsiopeksi ile tedavi edildi.
Olgularin cerrahi yaklasiminda, testislere ve diger komsu yapilara zarar vermeden, miillerian yapilarin mimkiin oldugunca ¢ikariimasi ve testislerin
palpe edilebilmesi gerektigini diistinliyoruz.

Anahtar Kelimeler: Transvers Testikiiler Ektopi, Persistent Miillerian Kanal Sendromu, inguinal Herni, inmemis Testis, Transseptal Orsiopeksi

Transverse testicular ectopia (TTE) is a rare congenital anomaly in boys, which is characterized by the migrate of both testicles towards the same
hemiscrotum or inguinal region. TTE cases are accompanied by the characterized persistent mullerian duct syndrome, which is phenotypically male,
with the presence of mullerian duct structures. Persistent Miillerian duct syndrome is caused either by the genetic defect of the anti-mullerian
hormone or its receptor. In this case, we reported a TTE associated with persis-tent mullerian duct syndrome in a 12-year-old boy who presented
with swelling in the right groin and non-palpable left testis. The patient was treated with high ligation of the hernia sac, excision of mullerian
structures and transseptal orchiopexy. In the surgical approach of the cases, we think that removing the mullerian structures as much as possible
and making the testicles palpable without damaging the testicles and other adjacent structures are important.

Key Words: Transverse Testicular Ectopia, Persistent Mullerian Duct Syndrome, Inguinal Hernia, Undescended Testis, Transseptal Orchiopexy

. Persistent mullerian duct syndrome is a rare type of
Introduction Y P

hermaphroditism characterized by the presence of mullerian

Transverse testicular ectopia is a rare congenital anomaly in ~ Structures such as the uterus, tuba uterina and the upper third

which both the testis migrates ipsilaterally towards the same  Of the vagina in a boy with a completely normal appearance.
hemiscrotum. As a result, both testicles can be found in the Transverse testicular ectopia (TTE) and persistent miillerian duct
deep inguinal canal or hemiscrotum on the same side (1). syndrome (PMDS) coexist very rarely and 57 cases have been

Address for Correspondence/Yazisma Adresi: Mehmet Semih Demirtag

Aksaray Training and Research Hospital, Clinic of Pediatrics, Aksaray, Turkey

Phone: +90 382 520 10 20 E-mail: md.semihdemirtas@gmail.com ORCID ID: orcid.org/0000-0003-2965-1811
Received/Gelis Tarihi: 13.10.2020 Accepted/Kabul Tarihi: 12.01.2021

©Copyright 2021 Ankara University Faculty of Medicine

Journal of Ankara University Faculty of Medicine is published by Galenos Publishing House.
All content are under CC BY-NC-ND license.

108


https://orcid.org/0000-0003-2965-1811
https://orcid.org/0000-0003-2327-4250

Ankara Universitesi Tip Fakiiltesi Mecmuasi 2021;74(Suppl 1):108-111 Demirtas and Tusat. Transverse Testicular Ectopia Associated with Miillerian Canal Syndrome

reported so far (2). We report a case of TTE associated with
PMDS applied to clinic with swelling in the right groin and left
non-palpable testis.

Case Report

A 12-year-old foreign male patient was referred from the
pediatric outpatient clinic to the pediatric surgery department
due to the absence of left testicle and swelling in the right groin
for the last 6 months. Swelling increased when coughing or
carrying heavy objects. On examination, the patient had normal
secondary sexual characteristics with a male pattern of external
genitalia. There was the silk glove sign in right inguinal region.
The left side of the scrotum was undeveloped. Left testis was
not palpable and two 2x2.5 cm masses suspected of having
testicles in the right scrotum of the patient were palpated.
Afterwards, it was confirmed by ultrasonography (USG) that
both testicles were in the right scrotum. One of them was in
high scrotal location and our pre-diagnosis was TTE. In USG
imagination revealed a right inguinal hernia and the testis at
the base of the right hemiscrotum was measured 29x22 mm in
size while the high-placed testis was measured as 29%26 mm in
the right hemiscrotum. The vas deferens and vascular structures
belonging to each testis were observed. The parenchyma of
both testicles was homogeneous. No structure was seen in the
left scrotum. There was a suspicious cystic structure behind the
bladder. No other urologic anomalies were identified. Magnetic
resonance imaging also revealed same findings. Moreover, the
uterus-like cystic structure was observed on the right side of the
bladder with a size of 30x15 mm and its extension was observed
in the right inguinal canal (Figure 1). Serum follicle stimulating
hormone, luteinizing hormone, prolactin testosterone and
dihydrotestosterone (DHT) levels were normal while anti-
Mullerian hormone (AMH)>24.20 ng/mL (0.73-16.05 ng/mL) was
found. Karyotype analysis of the patient was reported as 46, XY.
Detailed information about the current diagnosis and treatment
was given to the family of the patient. Signature was obtained
for the informed consent form from the family. The patient was

operated with the pre-diagnosis of the right inguinal hernia
and TTE associated with PMDS. Both gonads, their cord and
vascular structures, and rudimentary structures of the mullerian
ducts delivered from the incisional wound after right inguinal
exploration was done. Both gonads macroscopically were testes
and their dimensions (3x2.5 cm) were similar. Each testicle
had a normal appearance with the epididymis, vas deferens
and testicular vessels separated. Both spermatic cords in close
relation with a rudimentary uterus and bilateral fallopian tube
were seen to enter the abdomen through the right deep inguinal
ring. An rudimentary uterus and bilateral fallopian tube with
fimbria were seen between both testicles (Figure 2). Uterus and
fallopian tubes were carefully dissected from the testicles, vas
deferenses and vascular structures (Figure 2). Later, the hernial
sac was separated carefully and a inguinal hernia repair was
performed. All mullerian structures was removed completely
and sent for histopathology (Figure 2). Per-operative biopsies
were taken from each testis. Testicular biopsies were reported
as testicular tissue, while rudimentary structure was reported
as uterus with inactive endometrium with bilateral fallopian
tubes and cervix. Left testicle was brought down to the left
hemiscrotum transseptally via the right inguinoscrotal canal.
Then, the right testis was placed and fixed on the pouch of the
right hemiscrotum scrotum, and transseptal orchiopexy was
completed (Figure 3). The patient, who had no complications
in the postoperative period, was called to the outpatient clinic
and discharged. In the examination of the patient who came to
the outpatient clinic, no pathological examination finding was
found, and abdominal and pelvic USG imaging was also found
to be normal.

TTE with unknown etiology has been classified into three
types: Type 1 associated with only inguinal hernia (40-500), type
2 accompanied by PMDS (20-30%), and type 3 associated with
other anomalies such as hypospadiasis, pseudohermaphroditism
and scrotal abnormality (1-3). The ectopic testis may be located

Figure 1: MRI of the pelvis and abdomen of patient

MRI: Magnetic resonance imaging
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Figure 2: Intraoperative view of the mullerian remnants and testes, dissection of rudimentary duct structures, excised specimen

Figure 3: Stages of transseptal orchiopexy

in the abdomen, at the level of the internal inguinal ring or in
the same hemiscrotum. TTE is often accompanied by ipsilateral
inguinal hernia and contralateral non-palpable testicle (1,3,4).

Sexual differentiation is controlled by testosterone and
AMH. PMDS mainly due to two causes: Failure of AMH secretion,
end organ resistance to AMH. Since serum testosterone and
DHT remain within normal range, patients with PMDS are
phenotypically and genotypically males with normal secondary
sexual characteristics (5). In TTE cases accompanied by PMDS,
the diagnosis is usually made by seeing the rudimentary uterus
and fallopian tubes during the operation of undescended testis
or inguinal hernia (6). Although ultrasonography is helpful for
diagnosis, it is not a good imaging method in intraabdominally
located testicles. MR is the best non-invasive method for
detecting intraabdominal testes and mullerian residues (3,6,7).

The mixed gonadal dysgenesis (MGD) is the most important
disease to consider in the differential diagnosis of PMDS.
Since AMH and testosterone secretion are also impaired in
MGD, there are both mullerian canal residues and disorders in
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external genitalia. In addition, patients with MGD generally
have karyotype of 46 XO or 46 XY (8). In our case, the result of
karyotype analysis was reported as 46 XY. Testosterone, follicle
stimulating hormone, luteinising hormone and prolactin levels
measured to support differential diagnosis were normal.

The best surgical approach in TTE cases with PMDS is excision
of mullerian rudiments, orchiopexy with inguinal hernia repair,
or orchidectomy when necessary and the operation should
include the biopsy of both testicles (1,6). Transseptal orchiopexy
technique is generally used in TTE surgical treatment. In this
technique, the testis with a longer spermatic cord is placed in
the subdartos pouch on the opposite side, while the other testis
is placed on the same side. In bilateral orchiopexy, each testis is
passed through a separate inguinal incision through a separate
inguinal canal. In order to perform this technique, testicular
vessels and vas deferens should be of sufficient length (2,6).

Some authors do not recommend removing the mullerian
ducts because of the risk of damage to the vas deferens and
vascular structures and the low rate of malignancy from
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mullerian residues. However, recent studies have revealed that
the left mullerian remains have a malignant potential (2,6,9).
Therefore, we removed all the mullerian structures in our
case. In addition, many testicular tumors such as seminoma,
choriocarcinoma, embryonal carcinoma and teratoma have
been reported in PMDS patients with undescended testicles
(2,10). The postoperative follow-up period of the patient was
specified and It was decided to follow the patient at regular
intervals of 6 months. Although virilization is usually normal in
patients with PMDS, almost all patients are infertile (10).

As a conclusion, in cases of TTE with PMDS, The case
management requires that the condition is recognized by
the surgeon and verified by biochemical testing, radiological
imagination, testicular biopsies and chromosomal studies. In
the surgical approach of the cases, we think that removing
the mullerian structures and their attachments as much as
possible and making the testicles palpable without damaging
the testicles and other adjacent structures.
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Congenital Absence of Portal Vein Presenting with Macroscopic
Hematuria: A Case Report with a Brief Review of the Literature

Makroskopik Hematuri ile Bulgu Veren Konjenital Portal Ven Agenezisi: Olgu Sunumu ve
Literatdr Incelemesi
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Abstract

Congenital absence of the portal vein is a rare clinical entity in which portal blood flow is partially or totally diverted to the systemic circulation.
This condition causes a myriad of clinical symptoms and is associated with other congenital abnormalities mostly of cardiac and vascular origin.
A 14-year-old male patient with type IB Abernethy malformation who presented with macroscopic hematuria was treated with live donor liver
transplantation. The medical recordings of the patient were retrospectively reviewed, and the case was presented with a brief review of the literature.
The patient had associating nut-cracker syndrome and liver masses that were revealed to be focal nodular hyperplasia. The patient is doing well in
the postoperative course. Liver transplantation offers a safe and radical treatment for this very rare anatomic malformation. It not only corrects
aberrant portal flow but also prevents other life-threatening complications such as hepatopulmonary syndrome and possible liver malignancies.

Key Words: Abernethy Syndrome, Congenital Absence of Portal Vein, Nutcracker Syndrome, Portosystemic Shunt

Portal venin konjenital yoklugu, portal kan akisinin kismen veya tamamen sistemik dolasima yonlendirildigi nadir bir klinik tablodur. Bu durum,
sayisiz klinik semptomlara neden olur ve cogunlukla kardiyak ve vaskiiler kaynakli diger konjenital anormalliklerle iliskilidir. Burada makroskopik
hematiiri ile basvuran tip IB Abernethy malformasyonlu 14 yasinda erkek hasta sunulmus olup, olgu canli dondr karaciger transplantasyonu ile
tedavi edilmistir. Hastanin tibbi kayitlari geriye doniik olarak gdzden gecirilerek olgu, literatiiriin kisa bir gézden gecirmesi ile birlikte sunulmustur.
Hastada fokal nodiiler hiperplaziye ait karaciger kitleleri ile birlikte nutcracker sendromu da mevcuttu. Hasta postoperatif donemde sorunsuz
seyretmistir. Karaciger nakli, bu cok nadir goriilen anatomik malformasyon icin glivenli ve radikal bir tedavi sunar. Sadece anormal portal akisi
diizeltmekle kalmaz, ayni zamanda hepatopulmoner sendrom ve diger olasi karaciger maligniteleri gibi diger yasami tehdit eden komplikasyonlari
da onler.

Anahtar Kelimeler: Abernethy Sendromu, Portal Venin Konjenital Agenezisi, Nutcracker Sendromu, Portosistemik Sant

causing a myriad of clinical symptoms and is associated

Introduction . : iy :
with other congenital abnormalities mostly of cardiac and

Congenital absence of portal vein (CAPV) is a rare clinical
entity which was first described by John Abernethy in
1793 based on a postmortem study (1). To the best of our
knowledge, there are 132 cases reported. The malformation
diverts portal blood from the liver either totally or partially

vascular origin such as atrial septal defect, patent foramen
ovale, ventricular septal defect and patent ductus arteriosus
(2). Among these clinical manifestations hepatic nodule
formation due to abnormal hepatic vascular inflow is
remarkable (2,3).
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The condition is divided into two types where type |
represents a total portosystemic shunt. In contrast, there is a
certain amount of portal perfusion of liver is preserved in type
[l and the shunt is partial (2,4).

Liver transplantation (LT) is indicated for the patients
with type | malformation, more than 60% shunt ratio,
hyperammonemia, encephalopathy, hepatopulmonary syndrome
(HPS) or hepatic tumors (5-7).

This is a representation of the case of a 14-year-old male
patient with type IB Abernethy malformation presented with
macroscopic hematuria who was treated with LT; with a brief
review of the literature.

Case Report

The Patient

A-14-years old male patient sought medical help due to
diarrhea persisting for 4 days and accompanying macroscopic
hematuria for the last 24 hours. On physical examination, the
patient showed phenotypical stature suggestive of Marphan's
syndrome. Spleen was palpable 2 cm below the rib cage and his
vitals were within normal range. No localized or systemic edema
was present.

The patient had a history of acute rheumatic fever for which
he was regularly followed up. There was no prior history of any
other chronic condition or surgical intervention. Family history
was also insignificant.

The patient was studied for possible causes of hematuria and
blood tests for several auto immune antibodies were negative.
There was only a slight decrease in complement 3 and anti
streptolysin O was above 166 Todd units. Rheumatoid factor
and immune globulins were all within normal range.

An abdominal ultrasound to evaluate the kidneys revealed
a total portosystemic shunt between the confluence of portal
vein and left renal vein (LRV). The LRV crossing between superior
mesenteric artery and aorta, narrowed down to 2.5 mm in
diameter resulting in nutcracker syndrome. Further evaluation
with ultrasound also revealed the absence of portal flow into
the liver.

With these additional findings, the patient was further
studied with abdominal computed tomography (CT) and
magnetic resonance imaging (MRI) (Figure 1). Absence of
intrahepatic branches of portal vein was discovered with CT
while MRI revealed multiple nodular lesions within the liver
parenchyma suggestive of focal nodular hyperplasia (FNH) or
hepatic adenoma (HA). Core needle biopsy from one of the
nodules was consistent with HA however FNH could not be
ruled out due to inadequate tissue sampling.

The patient was referred to our center and he was planned
for LT owing to vascular complications of Abernethy syndrome
and hepatic tumors.

Informed consent of the patient and his legal guardians was
obtained both for the LT surgery and later for this case report.

Surgery

The patient underwent a liver transplant from a deceased
donor. Upon dissection, there was no portal vein within the
hepatic hilum (Figure 2). Superior mesenteric vein (SMV)
followed a normal course and joined splenic vein (SV) right
under the pancreas. SMV was prepared for an anastomosis
and an iliac vessel conduit was used for portal vascular inflow
between the SMV and the donor liver's main portal vein. SMV
was preferred for the anastomosis as this vessel was easily
accessible and for its potential to drain the renal vein as well as
the portal system thus resolving the nutcracker syndrome. The
liver was re-perfused without any problems and the rest of the
procedure was carried out in standard fashion.

Postoperative course was uneventful and the patient is alive
and well without any complications after 22 months of follow-
up. Recent CT demonstrated patent portal flow through the
liver.

Histologic Examination

The explanted liver weighed 930 grams. Histologic
examination revealed multiple FNH nodules of which, largest

measured 3 cm in diameter (Figure 3). Portal venules were absent
and bile ducts showed signs of atrophy 70% of the examined
portal areas (Figure 4). There was also intracellular cholestasis in
the hepatocytes surrounding central veins.

Figure 1: Preoperative CT imaging of the shunt vessel. Note that the
SMA crosses LRV causing nutcracker syndrome

A: Aorta, RV: Renal vein, CT: Computed tomography, SMA: Superior mesenteric
artery, LRV: Left renal vein
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Centuries after the first report by Abernethy, Morgan and
Superina (4) further defined the condition and suggested a
classification that divides the entity into two groups (1). Type
I involves a complete portosystemic shunting where portal

Figure 2: Perioperative picture of hepatic hilum. Portal vein is absent.
Common bile duct is hanged with a yellow tape and hepatic artery is
held with a forceps

Figure 3: Macroscopic image of the explanted liver. Histologic
examinaton of the whiteish masses (arrows) was consistent with FNH

FNH: Focal nodular hyperplasia
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flow is diverted outside the liver. This type is further divided
into two subgroups; where separate drainage of SV and SMV
to a systemic vein is defined as type la and their convergence
just before draining as type Ib. However, in type Il there is
limited portal flow into the liver and portosystemic shunting
is partial. There are reported female predominance for type |
malformations (4,8). This case is among the rare male patients
with type | malformation.

Typically, Abernethy malformation is characterized by the
absence of the venules in the portal area (2,9). Accordingly,
complete absence of venules and bile duct atrophy in the portal
areas was observed in histological examination of the explanted
liver in this case.

There isavariety of clinical manifestations and accompanying
congenital defects reported for CAPV as mentioned in the
introduction part (2). In addition to type Ib malformation,
the patient suffered from hematuria due to the nutcracker
syndrome of LRV which was not previously reported.

In this case the portal inflow was reconstructed via a
vascular conduit between the SMV and the donor liver's portal
vein. Diversion of the splanchnic flow through this new route
towards the liver also relieved the venous renal hypertension
caused by the nutcracker syndrome.

As the portal flow is totally or partially diverted from the
liver; CAPV genuinely affects liver. Expectedly, liver volumes of
these individuals are usually low with preserved regeneration
capacity (2,10). Hepatic arterial flow is usually increased in
compensation for the absence or lack of portal flow 8/16/21
5:53:00 PM.

Due to the absence or lack of portal hepatotrophic factors,
patients with CAPV suffer from abnormal hepatic development
and regeneration that results in liver nodules such as FNH,

Figure 4: Atrophy in the portal areas. Note that the portal venules are
absent
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nodular regenerative hyperplasia, HA and even hepatocellular
carcinoma (2,11-13). However, circulatory problems cannot be
blamed alone as selective occlusion of portal vein has been
proven insufficient for nodule formation (2,3). An analysis of
101 patients with Abernethy malformation, showed that nearly
half (48.5%) of the patients had nodular liver lesions (11).
Most frequent of these lesions was reported as FNH (36.7%).
However; FNH was relatively rare (8.2%) among male patients
(11). Although being male; our patient had multiple FNH nodules
of which largest measuring 3 cm in diameter.

Hepatic encephalopathy is another concern regarding
portosystemic shunts, however it is rarely seen among patients
with CAPV (2). Contrarily, significantly low levels of ammonia
are measured in the SMV of these patients suggesting a
compensatory mechanism (2,9,14).

HPS is a serious complication reported to be associated with
Abernethy malformation (2,5). LT successfully treats this life-
threatening complication along with liver disease (5).

Treatment of Abernethy malformation depends both on
the type of the shunt and clinical findings. Especially for the
patients with type Il, occlusion of the shunt may be considered
(2) however, LT remains the sole option for the patients with
type | malformation, HPS or hepatic tumors (2,5-7,15). Auxiliary
partial orthotropic LT is also reported to be successful in
patients with Abernethy syndrome (16,17). However, it lacks the
ability to eliminate present or future tumors in the native liver.
Our case was treated with LT as he had multiple liver tumors
associated with type Ib malformation. There are 20 reported
cases of LT in the setting of Abernethy and it offers a safe and
feasible treatment option for this rare condition. This is the first
reported case of Abernethy type | malformation associated with
nutcracker syndrome treated successfully with LT.

In conclusion, LT offers a safe and radical treatment for
this very rare anatomic malformation. It not only corrects
aberrant portal flow but also prevents other life-threatening
complications such as HPS and possible liver malignancies.
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