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

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

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

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

Makale tiirlerinin gdnderimi, arastirma raporlama kilavuzlarina uygun olarak
tasarlanmalidir:

insan arastirmalan: Helsinki Declaration as revised in 2013

Sistematik incelemeler ve meta-analizler: PRISMA guidelines

Vaka raporlari: Cthe CARE case report guidelines

Klinik denemeler: CONSORT

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

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

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

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

Genel Kurallar

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

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

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

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

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

Yazi Cesitleri
Sisteme ylklenen tiim makaleler asagidaki kurallara uygun olmalidir:

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

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

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

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

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

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

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

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

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

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

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

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

Ozgiin Arastirmalar

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

Giris: Konu hakkinda kisa ve 6z bilgi verilmeli, calismanin amaci belirtilmeli, bunlar
literatiir bilgisi ile desteklenmelidir.
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Gerec ve Yontem: Calisma plani verilmeli, randomize olup olmadig, retrospektif
veya prospektif oldugu, denek sayisi, 6zellikleri, calismaya dahil edilme ve dislanma
kriterleri, kullanilan istatistiksel yontem belirtilmelidir.

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

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

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

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

Olgu Sunumlar

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

Derleme

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

Kaynaklar

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

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

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

Kaynak yazimi igin ornekler

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

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

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

Kitap icinden bir béliim: Rowe JS. Liver. In: Skandalakis JE, Gray SW, Rowe JS,
editorler. Anatomical Complications in General Surgery. 1st ed. New York: McGraw-
Hill Book Co.; 1986. s. 103-124.
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Bilimsel toplantida yapilan sunumlar: Seyhan F. Kalca ekleminde ylzey degistirme
artroplastisinin (Wagner protezi) gec sonuclari. In: Ege R, editor. X. Milli Ttirk
Ortopedi ve Travmatoloji Kongre Kitabi; 17-20 Mayis, 1987; Mersin, Tlrkiye. Ankara:
Emel; 1989. s. 494-6 (Yayinlanmamis toplanti sunumlarinin kaynak gosterilmemesi
gerekir)

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

Sekil ve Tablolar
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Endometrial Karsinomlarda Mikrosatellit Instabilitesinin Morfolojik
Bulgular ile Korelasyonu

Correlation of Microsatellit Instability with Morphological Findings in Endometrial
Carcinomas

® Cevriye Cansiz Ersoz, ® Elif Kardelen Koltuk, ® Nermin Aras, ® Duygu Kankaya

Ankara Universitesi Tip Fakiiltesi, Tibbi Patoloji Anabilim Dali, Ankara, Tiirkiye

Amac: Endometrial karsinomlarin prognozunu anlayabilmek ve tedavilerini belirleyebilmek icin endometrium karsinomlarinda mikrosatellit
instabiliteyi (MSI) degerlendirmek ve tlimériin molekiiler profilini anlayabilmek her gecen giin daha 6nemli bir hal almaktadir. Biz de calismamizda
son iki yil icerisinde MSI durumu immiinhistokimyasal ve molekiiler olarak arastirilan hastalarda morfolojik parametreleri arastirmayi amacladik.

Gerec ve Yontem: Mikrosatellit stabilite durumu arastirilan 43 endometrium karsinomu hastasi ¢alismaya dahil edilmistir. Hasta yasi, timor boyutu
ve tlimor lokalizasyonu, gonderilen materyalin tipi ve rezeksiyon materyali ise TNM evresi, immiinohistokimyasal boyama sonuclari ve yapildi ise
sekanslama analiz sonuclari patoloji raporlarindan elde edilmis ve kaydedilmistir. Hastalara ait H&E boyali camlar arsivden ¢ikarilarak retrospektif
olarak tekrar degerlendirilmis; intratlimdral ve peritlimoral iltihabi hiicre infiltrasyonu varligi, lenfovaskiler ve perindral invazyon varligi incelenerek
kaydedilmistir.

Bulgular: MSS olgularin hepsinde peritiméral ve intratiméral enflamatuvar hiicre yaniti hafif diizeyde (+1) saptanmis, MSI grupta ise peritiiméral
enflamatuvar yanit 5 (%28) tiimorde hafif (+1), 11 (%61) tiimérde orta (+2) ve 2 (%11) tiimdrde siddetli (+3) olarak tespit edilmistir. intratiiméral
enflamasyon 3 (%17) tlimorde hafif (+1) diizeyde iken 8 (%44) tlimorde orta (+2) ve 7 (%39) tlimérde de siddetli (+3) diizeyde saptanmistir. Hem
peritimoral enflamasyon hem de intratiiméral enflamasyon acisindan iki grup arasinda istatistiksel olarak anlamli fark elde edilmistir (p<0,05 ve
p<0,001).

Sonuc: MSI grupta hem intratliméral hem de peritlimoral iltihabi hiicre yogunlugu, literatiir ile benzer olacak sekilde, MSS gruba oranla yiiksek
bulunmustur (sirastyla p<0,001 ve p<0,05). Literatlirdeki bircok calisma gostermistir ki d-MMR veya MSI-H grup tlimérler PD-1 inhibisyonu
tedavilerine cok daha iyi yanit vermektedir. Bu durum, MSS ve d-MMR grubu tiimérlere gére daha kotii prognozlu oldugu bilinen bu grup tlimérler
icin bir tedavi umudu olusturmaktadir. Histomorfolojik degerlendirme ile saptanan intratiiméral ve peritimoral iltihabi hiicre yogunlugu, bu grup
hastayl mikrosatellit inceleme yapma endikasyonu acisindan uyarici nitelikte kabul edilebilir.

Anahtar Kelimeler: Endometrial Karsinom, Mikrosatellit instabilite, MSI, MSS

Abstract

Objectives: To understand the prognosis of endometrial carcinomas and determine their treatment, it is becoming increasingly important to
evaluate microsatellite instability (MSI) in endometrial carcinomas and to understand the molecular profile of the tumors. So, in our study, we
aimed to determine morphological parameters in patients whose MSI status was investigated immunohistochemically and molecularly in the last
two years.

Materials and Methods: Forty-three patients with endometrial carcinoma, whose microsatellite stability was investigated, were included in the
study. Patient age, tumor size and tumor localization, type of material sent and resection material, TNM stage, immunohistochemical staining
results and sequencing analysis results, if performed, were obtained from pathology reports and recorded. The H&E stained glasses of the patients
were removed from the archive and reevaluated retrospectively. The presence of intratumoral and peritumoral inflammatory cell infiltration,
lymphovascular and perineural invasion were examined and recorded.
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Results: Peritumoral and intratumoral inflammatory cell response was found to be mild (+1) in all MSS cases. In the MSI group, the peritumoral
inflammatory response was mild (+1) in 5 (28%) tumors, moderate (+2) in 11 (61%) tumors, and severe (+3) in 2 (11%) tumors. Intratumoral
inflammation was mild (+1) in 3 (17%) tumors, moderate (+2) in 8 (44%) tumors, and severe (+3) in 7 (39%) tumors. There was a statistically
significant difference between the two groups in terms of both peritumoral and intratumoral inflammation (p<0.05 and p<0.001).

Conclusion: In the MSI group, both intratumoral and peritumoral inflammatory cell densities were found to be higher than in the MSS group,
similar to the literature (p<0.001 and p<0.05, respectively). Many studies in the literature have shown that d-MMR or MSI-H group tumors respond
much better to PD-1 inhibition treatments. This creates a treatment choice for this group of tumors, which are known to have a worse prognosis

than MSS and d-MMR group tumors.

Key Words: Endometrial Carcinoma, Microsatellite Instability, MSI, MSS

Endometrium  karsinomlari  diinya  popilasyonunun
yaslanmasi ve obezite sikhginin artisi ile insidansi artan bir
karsinom turudir. Bu karsinomlar patogenetik, histopatolojik
ve molekiiler agidan birbiriyle 6rtiisen cesitli gruplara ayrilir (1).
Histopatolojik siniflama 2021 Diinya Saglik Orgiitii siniflamasina
gore endometrioid adenokarsinoma, ser6z karsinoma, clear
hicreli  adenokarsinoma,  karsinosarkoma,  andiferansiye
karsinoma, ndroendokrin karsinoma, ku¢lk hiicreli karsinoma,
yassl hiicreli karsinoma ve digerleri seklinde yapilirken molekiler
siniflama, the Cancer Genome Atlas'a (TCGA) gore polimeraz
epsilon (POLE) (ultramutated) mutant, mikrosatellit instabilite
(MSI) (hypermutated), distik kopya sayili (endometrioid) ve
yiiksek kopya sayili (serdz-benzeri) olarak dort gruba ayrilir (1).
Endometrioid karsinomlar bu molekiler gruplarin dérdiinde de
yer alabilirken serdz karsinomlar neredeyse her zaman yliksek
kopya sayili grupta bulunurlar (1).

Endometrium karsinomlari kalitsal olduklarinda en sik Lynch
sendromunun ekstraintestinal komponenti olarak izlenirler ve
%40-60 hastada ilk gozlenen timér tiridir (2). Endometrial
karsinomlar Lynch sendromunun komponenti olarak ortaya
ciktiginda sporadik formlardan farkli olarak daha geng yasta,
viicut kitle indeksi dusiik hastalarda ve daha cok alt uterin
segmentte izlenir ve histopatolojik olarak en sik karsilasilan
form endometrioid tiptir (2).

Tlimorde mutasyon yuki arttikca neoantijenlerin de artmasi
nedeniyle MSI/DNA mistmach repair deficiency (MSI/dMMR)
grubundaki endometrium karsinomlari mikrosatellit stabilite/
DNA mistmach repair proficiency (MSS/pMMR) grubundaki
karsinomlara gore tiimori infiltre eden lenfositleri daha fazla
bulundururlar. Bu lenfositlerin bulunmasi her ne kadar iyi
prognoza isaret ediyor gibi goriinse de lenfositlerdeki upregiile
PD-1 ve PD-L1 kotii prognoza isaret etmektedir. Kliniklerde son
zamanlarda kullanimi artan immiin checkpoint inhibitorlerinin
bu hastalarda kullanimi ile kotl prognostik oldugu bilinen bu
grup timorlerde tlimorin PD-1 aksini anlamak, tedavi plani
acisindan 6nem arz etmektedir (2-4).

Bu nedenle endometrial karsinomlarin  prognozunu
anlayabilmek, hastalara erken tani ve tedavi sansi verebilmek,
immiin checkpoint tedavilerinden gérecegdi faydayi dngdrebilmek
icin endometrium karsinomlarinda MSl'yi degerlendirmek
ve tiimorin molekiler profilini anlayabilmek her gegen giin
daha onemli bir hal almaktadir. Bu nedenle c¢alismamizda,
bolimimiizde  MSS  durumu  incelenmis  endometrial
karsinomlarinin  morfolojik o6zelliklerini degerlendirmek ve
enflamatuvar hicre yogunlugunun MSS durumu ile iliskisini

degerlendirmek amaclanmustir.

2021-2022 vyillar Universitesi  Tip
Fakiiltesi'nde imminohistokimyasal olarak MSS durumu
arastirilan, boliimiimizde tani almis 46 endometrium karsinomu
hastasi calismaya dahil edilmistir. Hasta yasi, tlimor boyutu ve
tlimor lokalizasyonu, gonderilen materyalinin tipi ve rezeksiyon
materyali ise TNM evresi, imminohistokimyasal boyama
sonuglari ve yapildi ise sekanslama analiz sonuclari patoloji
raporlarindan elde edilmis ve kaydedilmistir. Hastalara ait H&E
boyali camlar arsivden c¢ikarilarak retrospektif olarak tekrar
degerlendirilmis; intratiimoral ve peritiimoral iltihabi hiicre
infiltrasyonu varligi histomorfolojik olarak hafif: +1 [1 biyiik
blyltme alaninda (BBA) 1-10 arasi lenfosit], orta: +2 (1 BBA'da
10-25 arasi lenfosit), siddetli: +3 (1 BBA'da >25 lenfosit) olacak
sekilde skorlanmistir. Lenfovaskiiler ve perindral invazyon varhgi
yeniden incelenerek kaydedilmistir. Immiinhistokimyasal olarak
MSI olan hastalarda sekanlama analizi ile teyit icin hastaya ait
normal tlimorsliz doku ile karsilastirma yapilmasi gerektigi ve
kiiretaj materyallerinde tlimdrsiiz doku bulunmadig icin kiiretaj
materyali ozelligindeki materyaller calhsmadan cikartilmis
istatistiksel degerlendirmelere dahil edilmemistir.

arasinda  Ankara

istatistiksel Analiz

Grup karsilastirmalar icin  t-test ve ki-kare testleri
kullanilarak tanisal performans analizi yapiimis, p<0,05 anlamli
kabul edilmistir.
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Bulgular

Dokuzu probe kiiretaj, 37'si rezeksiyon materyali olmak
lzere toplam 46 olgu calismaya dahil edilmistir. MSS'ye yonelik
yapilan immiinohistokimyasal incelemede 20 (%43) hastaya ait
tlimdriin 4 immiinohistokimyasal belirteci (MSH-2, MSH-6, MLH-
1, PMS-2) de eksprese ettigi yani MSS oldugu anlasiimistir. Geri
kalan 26 (%57) hastada ise timor immiinohistokimyasal olarak
ekspresyon kaybi gostermekteydi. Yirmi dort (%52) hastada PMS-
2 ve MLH-1 birlikte ekspresyon kaybi gosterirken 2 (%4) olguda,
izole PMS-2 kaybi saptanmistir (Resim 1). immiinohistokimyasal
olarak MSI saptanan olgulardan 5'inin sekanslama analizi ile
MSS oldugu saptanmistir. Boylelikle 25 hastadan olusan MSS
grubu olusturulmustur. Geri kalan 21 olgudan 3 tanesi kiiretaj
materyali 6zelliginde oldugu ve tlimérsiiz normal doku alani
bulunmadigi icin molekiiler inceleme yapilamamasi nedeniyle
calismaya dahil edilmeyerek hem imminohistokimyasal hem
de molekiiler sekanslama analizi ile MSI oldugu saptanan 18
olgu da MSI grubu olarak kabul edilmistir. Sonraki tiim klinik
ve patolojik degerlendirmeler bu iki grup ve toplam 43 timor
lizerinden yapilmistir.

MSI olgularin yas ortalamasi 66,7, MSS olgularin yas
ortalamasi ise 58,3 olarak saptanmis ve bu fark istatistiksel
olarak anlamli bulunmustur (p<0,05).

Molekiiler olarak sekanslama analizi ile teyit edilen MSI
olgularin 5'inin (%28) tek bdlgede instabil oldugu diger 13
(%72) olguda ise iki ve daha lizeri b6lgede instabilite bulundugu
ve yiiksek MSI olan olgular oldugu tespit edilmistir (Resim 2).

MSS grubunda tiimér lokalizasyonlarina bakildiginda 2 (%8)
olguda fundus posteriorda, 3 (%12) olguda fundus anteriorda,
kalan 20 (%80) olguda ise her iki duvarda da tlimor saptanmustir.
MSI olgularin ise 1 (%5) tanesi alt uterin segmentte, 1 (%5)
tanesi posterior duvar ve 1 (%5) olguda da anterior duvarda
timor varhgr saptanmis, kalan olgularda tlimériin iki duvarda
da verlestigi saptanmistir. Istatistiksel olarak anlamli farklilik
bulunmamustir (p>0,05).

Gruplar arasi dagilim gz 6niine alindiginda 18 MSI olgudan
5'i (9%28) evre 3, 8'i (%044) evre 2 ve 5'inin (%28) evre 1
endometrioid tip karsinom 6zelliginde oldugu saptanmis, MSS
grupta ise 12 (%48) evre 1, 7 (%28) evre 2 ve 3 (%12) tane
de evre 3 endometrioid tip karsinom bulundugu saptanmis, 2

Resim 1 a-f: MSI gosteren bir olgunun immiinhistokimyasal boyanma paterni. a. Endometriuma sinirli evre 1 endometrioid tipte adenokarsinom
(H.Ex10), b. MLH1 negatif (MLH1x10), c. MSH2 niikleer pozitif (MSH2x10), d. MSH6 niikleer pozitif (MSH6x10), e. PMS2 negatif (PMS2x10), f. PMS2
non-spesifik sitoplazmik boyanma géstermis niikleer boyanma bulunmadidi icin negatif olarak kabul edilmistir (PMS2x100)

MSI: Mikrosatellit instabilite

324



Ankara Universitesi Tip Fakiiltesi Mecmuasi 2022;75(3):322-327

Cansiz Ersoz ve ark. Endometrial Karsinomlarda Mikrosatellit instabilitesi Durumu

(%08) seroz karsinom ve 1'de (%4) karsinosarkom olgusunun
bulundugu saptanmistir. Gruplar ve timor tipleri arasinda
istatistiksel olarak anlamli bir fark saptanmamistir (p>0,05).
Her gruptaki olgularin TNM evreleri arasinda istatistiksel olarak
anlamli farkhilik saptanmamistir (p>0,05). Bes (%028) MSI olguda
ve 6 (%24) MSS olguda lenfovaskiiler invazyon saptanmis,
yalnizca 1 (%5) MSI olguda perinéral invazyon gozlenmistir
(p>0,05).

MSS olgularin  hepsinde peritiméral ve intratlimdral
enflamatuvar hiicre yamiti hafif dizeyde (+1) saptanmis, MSI
grupta ise peritliméral enflamatuvar yanit 5 (%28) timdarde hafif
(+1), 11 (%61) timdrde orta (+2) ve 2 (%11) tlimorde siddetli
(+3) olarak tespit edilmistir. intratiiméral enflamasyon 3 (0%17)
tlimorde hafif (+1) dizeyde iken 8 (%44) timdrde orta (+2) ve
7 (%39) tlimorde de siddetli (+3) diizeyde saptanmistir. Hem
peritimoral enflamasyon hem de intratiméral enflamasyon
acisindan iki grup arasinda istatistiksel olarak anlaml fark elde
edilmistir (p<0,05 ve p<0,001) (Resim 3).

1983'te  Borkhman (5), endometrium karsinomlarinin
iki gruba ayrilmasi gerektigini ©ne strmistir. Buna gore
birinci grup, daha genc¢ yasta hastalardan olusan, obezite,
hiperlipidemi ve hiperostrojenizm ile karakterli dusik dereceli,
siklikla endometrioid tipte ve daha iyi prognozluyken ikinci grup
tlimorler, ileri yasta gozlenen, daha yuiksek dereceli, siklikla non-
endometiroid tipte ve daha koti prognoz ile karakterlidir.

2013 yilinda TCGA timdr mutasyon yiiki ve somatik kopya
sayisi degisiklikleri ile karakterli, i. POLE mutant/ultramutant

MSI2638 18-N_2022.05.09-16.09.45_PROMEGA_! [MS1:2638 18N Promegs Ms!

0 1m0 = a0

grup; ii. MSl-yiiksek derece (MSI-H)/Hipermutant; iii. Distik
kopya sayili/MSS grup ve son olarak iv. Yiiksek kopya sayili/(p53
mutant) seréz benzeri grup olmak lzere prognostik olarak da
farklik gosteren dort grup oldugunu ortaya koymustur (6).
TCGA molekiiler olarak farkli endometrial karsinomlarin, értlisen
histolojik 0zellikler sergiledigini ve biyolojik olarak benzer
endometrial karsinomlarin cesitli morfolojik goriinlimlere sahip
olabilecegini ortaya ¢ikarmistir.

MSI-H hipermutasyonlu endometrium karsinomlarinda
MMR genlerinde mutasyon veya MLH-1 promoter metilasyonu
saptanir. MMR sistemi MSH2-MSH6/MSH3 ve MLH1-PMS2/
PMS1/MLH3 heterodimerlerinin &nemli rol oynadi§i DNA
tamir mekanizmasidir. MSH2-MSH6 heterodimeri DNA
sarmalindaki hatayr goriip buraya baglanirken MLH1-
PMS2 heterodimerini de ortama cagirir. Bu ikili heterodimer
sonradan replikasyon faktorii C, ekzonikleaz 1, DNA ligaz 1
ve replikasyon protein A gibi molekiilleri de ortama ¢agirarak
bir kompleks olusturur. Bu kompleks hiicre déngisiiniin G2
asamasinda bir checkpoint olusturarak DNA'da diizeltilemez
bir hata varhiginda hicreyi apopitoza yonlendirir (4,7).
Mikrosatellitler genelde DNA'nin kodlanmayan bdlgelerinde
daha sik olarak yerlesen ve 1-5 niikleotidden olusan tekrarlama
alanlaridir. Bu alanlar tekrarlardan ibaret olmasi nedeniyle
mismatch hatalarinin sik yapildigi yerlerdir. Bu alanlarda bir
hata yapildigi zaman MMR sistemini inaktive eder ve MSI
olusur (4,7). Mikrosatellit durumunu degerlendirmede MSS,
MSI-distik derece (MSI-L) ve MSl-yiiksek derece (MSI-H)
terimlerini kullaniimaktadir. MSI MMR sisteminin bozulmus
olmasinin bir sonucudur ve degerlendirilirken tekrari bozulan
nukleotid tek ise diisiik dereceli, birden fazla niikleotid ise
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Resim 2: Yiiksek-MSI saptanan olgunun sekanslama analizi sonucu, listte hastaya ait normal doku, altta ise tiimorden alinan drnek. Arastirilan yedi

bolgede de farkh patern ve ylksekliklerde pikler saptanmistir
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Resim 3: a. intratiimoral enflamasyonu siddetli olarak izlenen evre 3
endometrioid karsinom (H.E.x20) b. Intratimoral enflamasyonu hafif
siddette izlenen evre 1 endometrioid karsinom (H.E.x20)

yliksek dereceli olarak adlandirilmaktadir. Bizim calismamizda
iki yilda degerlendirilen toplam 43 olgudan 25'inin MSS,
18'inin ise MSI oldugu anlasilmistir. Bu 18 olgudan 5'inde
tek lokalizasyonda 13 olguda ise birden fazla lokiiste MSI
saptanmis ve MSI-H olarak degerlendirilmistir. MMR sistemi
klinikte immiinohistokimyasal, konvansiyonel polimeraz zincir
reaksiyonu (PCR), gercek-zamanli PCR ve NGS sistemleri ile
arastirilabilir. immiinohistokimyasal yéntemin kolay ulasilabilir
olmasi, hizli sonug vermesi, sensitivite (%96) ve spesifite (%95)
olarak diger yontemler ile neredeyse benzer olmasi nedeniyle
bu yontemler arasinda en sik tercih edilen yontemdir (8-
10). Bizim calismamizda da ilk olarak immiinohistokimyasal
inceleme uygulanmis, niikleer ekspresyon kaybi saptanan
olgularda instabilite, sekanslama analizi uygulanarak teyit
edilmistir. Bizim c¢alismamizda immiinohistokimyasal olarak
pozitif olgularda sekanslama analizleri uygulanmadigi i¢in net
bir spesifite ve sensitivite tayini yapmak mimkin olamamistir.

Timaor infiltre eden lenfositler, peritimoral lenfositler, timor
heterojenitesi, andiferansiye/dediferansiye karsinomalar, genc
hastalarda endometrioid disi morfolojik goriinim gibi cesitli
morfolojik ve topografik 6zelliklerin MSI tiimérlerde izlendigini
bildirir calismalar mevcuttur (8-10). Bizim calismamizda MSI
hasta grubunun, MSS grubuna goére daha ileri yasta oldugu
ve bunun istatistiksel olarak anlamh oldugu saptanmistir
(p<0,05). MSI grubu hastalarin kiiciik bir kismi ailesel Lynch
sendromu ile iliskili olup daha erken yasta saptanan tiimorlerdir.
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Calismamizda incelenen 18 MSI olgunun klinik verilerinde
herhangi bir aile dykisiine rastlanmamis olmasi, bu olgularin
sporadik olgular olabilecegini, o nedenle de daha ileri yas grubu
hastalari olduklarini diistindiirmektedir.

Calismamizda MSI grupta hem intratiméral hem de
peritimoral iltihabi hiicre yogunlugu, literatiir ile benzer olacak
sekilde, MSS gruba oranla yliksek bulunmustur (sirasiyla p<0,001
ve p<0,05) (10-12). Literatiirdeki bircok calisma gostermistir ki
d-MMR veya MSI-H grup tiimérler PD-1 inhibisyonu tedavilerine
cok daha iyi yanit vermektedir. Bu durum, MSS ve d-MMR grubu
tlimorlere gore daha kot prognozlu oldugu bilinen bu grup
timorler icin bir tedavi umudu olusturmaktadir (3,8-10).

Literatuirde yiliksek tlimor evresi ve tiimor lokalizasyonu
ile MSI korelasyonunu bildirir calismalar mevcuttur (10-12).
Bizim calismamizda tiimdor dereceleri ve lokalizasyonlar ile
mikrosatellit durumlari arasinda istatistiksel olarak anlamli bir
fark bulunamamistir. Timdorlerin TNM evreleri arasinda da yine
benzer sekilde iki grup arasinda anlamli bir fark bulunmamistir
(p>0,05).

Calismanin Kisithiliklari

Cahismamiz tek merkezin vyaklasik 2 yillik olgularini
icermektedir. Bu nedenle bu karsilastirmanin daha genis olgu
serisinde yapilmasi gerekmektedir.

Endometrium karsinomlarinda immiin  checkpoint
tedavilerinden fayda gorebilecek hasta grubunun saptanmasinda
ve olasi ailesel riskin belirlenmesinde mikrosatellit stabilite
durumunun belirlenmesi olduk¢a Gnemlidir. Histomorfolojik
degerlendirme ile saptanan intratiimoral ve peritiimdral iltihabi
hiicre yogunlugu, bu grup hastayr mikrosatellit inceleme yapma
endikasyonu agisindan uyarici nitelikte kabul edilebilir.

Etik
Etik Kurul Onay:: Retrospektif bir ¢calisma oldugu igin insan
ve hayvan deneyi icermemektedir. Bu nedenle onay alinmamistir.

Hasta Onayi: Hasta onami rutin histopatolojik incelemeler
icin alinmis ancak calisma icin gerek bulunmamistir.

Hakem Degerlendirmesi: Editérler kurulu disindan olan
kisiler tarafindan degerlendirilmistir.
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Karaciger Nakli Hastalarinda Preoperatif Sodyum Dedgerlerinin
Postoperatif Doneme Etkilerinin Arastiriimasi

Evaluation of the Effects of Preoperative Sodium Values on Postoperative Period in Liver
Transplant Patients

® Tuge Merve Kalayci, ® Siiheyla Karadag Erkog, ® Ali Abbas Yilmaz

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

Amagc: Karaciger nakli, son donem karaciger yetmezligi olan hastalarda kiir saglayan ve yasam kalitesini artiran bir cerrahi yontemdir. Bu hastalarda
bircok organ sistemi bozuklugu yaninda siklikla metabolik ve elektrolit diizensizlikleri gorilmektedir. Bu ¢alismada karaciger transplantasyonu
yapilan hastalarda, sodyum (Na) degerlerindeki preoperatif degisikliklerin hasta sonuclari lizerine etkisinin arastiriimasi amaclandi.

Gerec ve Yontem: Ocak 2014-Haziran 2019 yillar arasinda canh vericiden karaciger transplantasyonu yapilan ve 18 yasindan biiyiik olan hastalarin
dosyalari retrospektif olarak incelendi. Hastalarin demografik verileri, karaciger yetmezligine neden olan primer hastalik, CTP skoru, MELD skoru
ve cerrahiye ait veriler kaydedildi. Hastalarda hiponatremi; Na<130 mEqg/L, normonatremi; Na degerinin 131-145 mEg/L ve hipernatremi ise Na
degerinin >145 mEqg/L olmasi olarak tanimlandi. Preoperatif Na degeri ve postoperatif ilk Na degeri arasindaki fark hesaplanarak Delta-Na (ANa)
degeri belirlendi. Erken donem komplikasyonlar ve mortalite oranlari kaydedildi.

Bulgular: Calismamiza 117 hasta dahil edildi. Bu hastalarin %35,9'u kadin, %64.1'i erkek idi ve yas ortalamalari 50.18+12.25 bulundu. Hastalarin
MELD-Na skoru ortalama 19,58+7,46 hesaplandi. ANa>10 mEq/L olan hastalarda, ANa=5-10 mEq/L arahiginda ve ANa<5 mEq/L olan hastalara gore
komplikasyon orani daha yiiksekti (sirasi ile p=0,039, p=0,011). ANa >10 mEq/L olan hastalarda yogun bakimda kals siiresi (7,78+7,63 giin), ANa
<5 mEqg/L ve ANa =5-10 mEq/L olan hastalara (4,51+4,08 giin ve 5,22+5,16 giin) gore daha uzundu (p=0,032). Preoperatif donemde hiponatremi,
normonatremi veya hipernatremi olan hastalarda, komplikasyon oraninin, yogun bakimda ve hastanede kalis siiresinin benzer oldugu gozlemlendi
(p<0,05). Preoperatif donemde sodyum degerindeki bozukluklarin ve ANa degerinin postoperatif ilk 90 giinlik mortalite Gizerine etkisi gérilmedi.

Sonug: Canl vericiden karaciger transplantasyonu yapilan hastalarda sodyum degerinde gdriilen degisikliklerin, komplikasyonlarin artmasina ve
yogun bakimda kalis sliresinin uzamasina neden olabilecegini diisinmekteyiz.

Anahtar Kelimeler: Karaciger Transplantasyonu, Sodyum, Postoperatif Komplikasyon, Sagkalim

Abstract

Objectives: Liver transplantation provides cure and improves the quality of life in patients with end-stage liver failure. But in these group of
patients metabolic and electrolyte abnormalities are frequently seen as well as many organ system disorders. In this study, we aimed to investigate
the effect of preoperative changes in sodium (Na) values on patient outcomes in patients undergoing liver transplantation.

Materials and Methods: The files of patients older than 18 years who underwent liver transplantation from living donors between January 2014
and June 2019 were retrospectively examined. Demographic data of the patients, primary disease causing liver failure, CTP score, MELD score and
surgery data were recorded. Hyponatremia, normonatremia and hypernatremia were defined as Na<130 mEq/L, 131-145 mEq/L and >145 mEq/L,
respectively. The difference between the preoperative Na value and the first postoperative Na value was calculated as Delta-Na (ANa). Early
complications and mortality rates were noted.

Results: One hundred seventeen patients were included in our study. Of these patients, 35.9% were female, 64.1% were male and the mean age
was 50.18+12.25. The mean MELD-Na score of the patients was 19.58+7.46. The complication rate was higher in patients with ANa>10 mEq/L than
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in patients with ANa=5-10 mEqg/L and ANa<5 mEq/L (p=0.039, p=0.011, respectively). The length of intensive care unit stay (7.78+7.63 days) was
longer in patients with ANa+5 mEq/L and ANa=5-10 mEq/L (4.51+4.08 days and 5.22+5.16 days) (p=0.032). The complication rate was similar to the
duration of intensive care and hospital stay (p<0.05) for all patients. In the preoperative period, changes in sodium level and ANa level did not have

an effect on mortality in the first 90 days postoperatively.

Conclusion: We believe that changes in sodium value in patients undergoing liver transplantation from living donors may lead to increased

complications and prolonged intensive care unit stays.

Key Words: Liver Transplantation, Sodium, Postoperative Complication, Survival

Karaciger transplantasyonu (KT), son ddénem karaciger
yetmezligi (SDKY) olan hastalarda kiir saglayan ve yasam
kalitesini artiran bir tedavi seklidir. Bu grup hastalar, siklikla
karaciger hastahguileiliskili ya da iliskili olmayan komplikasyonlar
veya komorbiditeler nedeni ile saglik profili kdtl olan bir yasam
sirmektedirler. Pek cok organ ve/veya sistem bozuklugu yaninda
metabolik diizensizlikler ve sivi-elektrolit anormallikleri de
SDKY'de siklikla goriilmektedir. Ozellikle hiponatremi (sodyum
diizeyinin <130 mmol/L olmasi)) bu hastalarda hepatorenal
sendrom, asit ve mortalite ile iligkili olabilen en 6nemli elektrolit
bozukluklarindan birisidir (1). SDKY'de hastalarin yaklasik %50'si
normal sodyum degerinin altinda (<135 mmol/L) bir sodyum
degerine sahiptir (1,2).

Karaciger yetmezliginin siddetini ve nakil yapilamadigi
takdirde ti¢ ay icinde 6liim riskini belirlemek icin SDKY hastaligi
icin model (Model for end-stage liver disease-MELD) skoru
kullaniimaktadir. 2016 yilinda, MELD skorunun hesaplanmasina
sodyum diizeylerinin entegrasyonu ile perioperatif morbidite
ve mortalite konusunda daha dogru 6ngériiler saglanmustir (3-
5). Hiponatremi sadece bekleme listesindeki hastalar icin degil
cerrahi sonrasi donemdeki hastalarin sonuclari icin de 6nemli
bir belirleyicidir. Perioperatif dénemde sodyum degerindeki
diizensizliklerde NaHCO,, kristaloid/kolloid, taze donmug
plazma, eritrosit stispansiyonu kullanimi ve hiperglisemi de
onemli rol oynar. Sodyum degerinin intraoperatif donemdeki
hizli artisi, erken donemde kot sonuglarla iliskilidir ve
preoperatif donemde hiponatremisi olan hastalar ozellikle
risk altinda olabilir (6,7). Benzer sekilde KT'den 6nce hastada
hipernatremi (>145 mmol/l) olmasi da, hastanede kalis
siiresinin uzamasina ve mortalite de 6nemli bir risk artisina
neden olmaktadir (8).

Calismamizda canli vericiden KT vyapilan hastalarda,
preoperatif Na degerinin ve bu degerdeki degisikliklerin hasta
sonuglar ve postoperatif komplikasyonlar (izerine etkisinin
arastirilmasi amacland.

Gerec ve Yontem

Calismamiz icin Ankara Universitesi Tip Fakiiltesi Etik
Kurulu'ndan (karar no: i2-34-19) etik onay alindiktan sonra,

calismamiza Ankara Universitesi Tip Fakiiltesi ibni Sina Hastanesi
Genel Cerrahi Ameliyathanesi'nde Ocak 2014 ile Haziran 2019
tarihleri arasinda canli vericiden KT yapilan hastalar dahil edildi.
Kadavradan veya fulminan karaciger yetmezligine bagh acil
KT yapilan, re-transplantasyon yapilan ve 18 yasin altindaki
hastalar calisma disi birakildi. Hastalarin verileri hasta dosyalari,
anestezi gozlemleri, yogun bakim {nitesindeki hasta takip
formlari ve hastanenin elektronik veri tabanindan retrospektif
olarak elde edildi.

Hastalarin yas, cinsiyet, kilo, boy ve vicut kitle indeksini
iceren demografik verileri, Child-Turcotte-Pugh (CTP) skoru
ve MELD skoru, sag veya sol greft kullanimi, greft agirligs,
anhepatik faz siiresi ve cerrahi siire, anestezi siiresi, kan/kan
GirlinG transfiizyon miktari ve uygulanan kristalloid/kolloid sivi
miktarlar kaydedildi. Karaciger yetmezli§gine neden olan primer
sebep ve preoperatif donemde mevcut komorbiditeler da kayit
altina alindi. Ayrica SDKY hastaliginin varis kanamasi, asit ve
hepatik ensefalopati (HE) gibi sik gorilen komplikasyonlari da
degerlendirildi.

Preoperatif Na degeri ve postoperatif ilk Na degeri arasindaki
fark hesaplanarak Delta-Na (ANa) degeri tanimlandi. Hastalarda
hiponatremi Na<130 mEg/L, normonatremi Na degerinin 131-
145 mEqg/L arasinda olmasi ve hipernatremi de Na degerinin
>145 mEq/L olmasi olarak tanimland.

Hastalarin  postoperatif  takipleri  sirasinda  gelisen
komplikasyonlar ve 6zellikleri, postoperatif mekanik ventilasyon
stiresi, yogun bakimda ve hastane yatis suresi degerlendirildi.

istatiksel Analiz

Verilerin  analizinde SPSS  11.5 programi  kullanildi.
Tanimlayici olarak nicel degiskenler icin ortalama + standart
sapma ve ortanca (minimum-maksimum), nitel degiskenler icin
ise hasta sayisi (ytizde) kullanildi. Nicel degisken bakimindan iki
kategoriye sahip nitel degiskenin kategorileri arasinda fark olup
olmadigina, normal dagilim varsayimlari saglaniyorsa Student’s
t-testi, saglanmiyorsa Mann-Whitney U testi ile bakildi. iki nitel
degisken arasindaki iliski incelenmek istendiginde ise ki-kare ve
Fisher's exact testleri kullanildi. istatistiksel anlamhlik diizeyi
0,05 kabul edildi.
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Bulgular

Ankara Universitesi Tip Fakiiltesi ibni Sina Hastanesi Genel
Cerrahi Ameliyathanesi'nde Ocak 2014 ile Haziran 2019 tarih
araliginda canli vericiden elektif kosullarda toplam 126 hastaya
KT vyapildigr belirlendi. Bu hastalardan 4 tanesi fulminan
karaciger yetmezligine baglh KT, 1 tanesi dual lob kullanilarak KT
ve 4 tanesi de eksik verisi oldugu i¢in calisma disinda birakilarak
kalan 117 hasta calismaya dahil edildi.

Calismamiza dahil edilen ve canh vericiden KT vyapilan
117 hastanin %35,9'u kadin (n=42), %64,1'i erkek (n=75) idi.
Hastalarin yas ortalamasi 50.18+12.25, viicut kitle indeksi
ortalamasi 26,845 olarak bulundu. Hastalarin MELD-Na skoru
ortalama 19,58+7,46 idi.

Hastalara ait demografik veriler, cerrahi ozellikler, kan/
kan Griini transflizyonu ve uygulanan kristalloid/kolloid sivi
miktarlari Tablo 1'de yer almaktadir. Hastalarin 105 tanesinde
sag lob, 12 tanesinde ise sol lob karaciger grefti kullaniimisti.
Bu hastalarda ortalama greft agirligi: 823,28+218,86 gram'd1.
Hastalardan alinan greftteki yag orani incelendiginde;
%45,3'Unde %)>5'in altinda oldugu, 9%040,2'sinde 9%05-10,
%9,4'linde %10-15, %?2,6'sinda %15-20 ve %2,6'sinda %20
-25 oraninda yaglanma oldugu gozlemlendi.

Karaciger yetmezligi nedenleriarasinda en sik %32,5 oraninda
Hepatit B enfeksiyonu bulunurken, daha az siklikta kriptojenik
(%018,8), otoimmun hepatit (%10,3) ve alkol kullanimi (%9,4)

Tablo 1: Demografik veriler ve cerrahi ozellikler

n (%)
Cinsiyet el 42 (359)
Erkek 75 (64,1)
Yas
Boy (cm)
Kilo (kg)
VKI (cm/kg?)
A 1(09)
CTP B 93 (79,5)
C 23 (19,6)
MELD-Na
Sag lob 105 (89,7)
Sol lob 12 (10,3)

98 (%83,8)
95 (%81,2)

ES replasmani (iinite)

TDP replasmani (iinite)
Albiimin %20 replasmani (mL)
Kristalloid replasmani (mL)
Anestezi siiresi (dak.)

Cerrahi stiresi (dak.)
Anhepatik sire (dak.)

gozlemlendi. Hastalarin 9%12,8'inde varis kanamasi oykisd,
%12'sinde asit, %9,4'linde HE olmak lizere dekompansasyon
bulgulari vardi. Yiiz on yedi hastanin 9%21,4'linde sirozla birlikte
hepatoselliler kanser tanisi vardi (Tablo 2).

Hastalarin  preoperatif donemdeki
incelendiginde; 0010,3'linde hiponatremi, 003,4'sinde
hipernatremi  gozlemlenmis  olup, hastalarin  %86,3'l
normonatremik grupta yer almisti. Yiiz on yedi hastanin sadece
3'linde (%2,56) derin hiponatremi go6zlemlendi (Na <125).
Hastalarda preoperatif ve postoperatif donemdeki sodyum
degerleri arasindaki farklar degerlendirildiginde %41,9'unda
ANa <5 mEq/L, %42,7'sinde ANa=5-10 mEg/L arasinda ve

%15,4'tinde ANa>10 mEg/L oldugu belirlendi.

sodyum degerleri

Postoperatif erken dénemde hastalarin %57,3'linde (n=67)
komplikasyon gorilmistir. Erken dénemde en sik goriilen
komplikasyon atelektazi (n=35, %29,9) olmustur. Daha az
siklikla ve sirasi ile akut bobrek hasari (ABH) (n=32, %27,4),
cerrahi midahale gerektiren kanama (n=20, %17,1), idrar yolu
enfeksiyonu (n=14, %712) ve deliryum (n=9, %7,7) g6zlemlendi.
ABH gelisen hastalar KDIGO evrelendirmesine gore %75'i Evre 1,
%15,6's1 Evre 2 ve 9%9,3'li Evre 3 sinifinda yer almistir (Tablo 3).

Hastalarda ANa degerleri ile erken donem komplikasyon
gelisimi arasindaki iliski incelendiginde, gruplar arasinda
fark vardi. ANa>10 mEq/L olan hastalarda, ANa=5-10 mEq/L
arahginda ve ANa<5 mEq/L olan hastalara gére komplikasyon
orani daha yiiksekti ve bu fark istatistiksel olarak anlamliydi
(sirasi ile p=0,039, p=0,011) (Tablo 4). ANa degeri ile ABH ve

Ort. + SS Ortanca (Min.-Maks.)
50,18+12,24 53 (21-71)
169,00+8,95 168 (150-189)
76,65+14,90 76 (45-115)
26,83+5,06 26,40 (17,90-41,70)
19,58+7,46 20 (6-40)
6,354+8,31

5,19+4,94

817,27+423,27

1279547244

697,49+87,45 690 (510-910)
634,71+85,92 632 (433-840)
44.52+10,82 42 (25-75)

CTP: Child-Turcotte-Pugh, MELD: Model for end-stage liver disease, ES: Eritrosit siispansiyonu, TDP: Taze donmus plazma, Ort.: Ortalama, SS: Standart sapma, Min.: Minimum, Maks.:

Maksimum, dak.: Dakika, VKi: Vicut kitle indeksi
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idrar yolu enfeksiyonu arasindaki iliski incelendi, ancak bu iki
komplikasyona ANa'nin etkisi anlamli bulunmadi (p=0,316 ve
p=0,754). Deliryum gozlemlenen hastalarin %66,7'si (n=6),
ANa<5 mEg/L altinda olan hastalardi. Sodyum degerindeki
degisimin ilk 90 glnlik mortalite (izerine etkisi anlaml
bulunmadi (p=0,117). Sodyum degerindeki degisimin yogun
bakim ve hastanede kalis sureleri (izerindeki etkilerine
bakildiginda; hastanede yatis siireleri tizerine benzer (p=0,154),
yogun bakimda yatis stireleri lizerine ise farkli dagilimlara sahip
oldugu gorildi (p=0,032). ANa>10 mEg/L olan hastalarda
yogun bakimda kalis siiresi ANa <5 mEq/L ve ANa =5-10 mEq/L
olan hastalara gére daha uzundu (sirasi ile ortalama 7,78+7,63
glin, 4,51+4,08 glin ve 522+5,16 giin). Preoperatif dénemde
hiponatremi, normonatremi veya hipernatremi olan hastalarda
yogun bakimda ve hastanede kalis siresinin benzer oldugu
gozlemlendi (sirasi ile p=0,952 ve p=0,786) (Tablo 5).

Preoperatif donemde hiponatremi, normonatremi veya
hipernatremi varhginin komplikasyon gelismesi tizerine anlamli
bir etkisi olmadii tespit edildi (p=0,344). Postoperatif donemde
deliryum gelisen hastalarin tamami, idrar yolu enfeksiyonu
gelisenlerin %92,8'i ve ABH gelisenlerin %93,75'i normonatremisi
olan hastalardi. Postoperatif donemde ilk 90 giinliik mortalite
gorilen hastalarin  %87,5'i (n=14) normonatremisi olan
hastalardi.

SDKY olan hastalarin serum sodyum diizeyi genellikle
135 mmol/L-130 mmol/L degeri araliindadir (9). Serum
sodyum degeri <135 mmol/L olan hasta prevelansi %49,4
iken hiponatremik hastalarda (Na<130 mmol/L) prevalans

%21,6'ya ulasmaktadir (2). Hiponatremiden sorumlu ana

Tablo 2: Son dénem karaciger yetmezligi icin etiyoloji ve
komplikasyonlar/ko-morbiditeler

N (%)
HBV Hepatiti 38 (32,5)
Kriptojenik Siroz 22 (18,8)
Otoimmiin Hepatit 12 (10,3)
Alkole bagli siroz 11 (9.4)
HBV+HDV Hepatiti 9(7,7)
Etivoloii HCV Hepatiti 8 (6,8)
Y0l0) Primer Sklerozan Kolanjit 6 (5,1)
Wilson Hastalig 3(2,6)
Fibrozis 3(2,6)
Primer Bilier Siroz 3(2,6)
Caroli Hastalig 1(0,9)
HBV+HCV Hepatiti 1(0,9)
Varis kanamasi 15 (12,8)
Asit 14 (12,0)
Hepatik ensefalopati 11 (9,4)
Hepatoselller karsinom 25 (21,4)

HBV: Hepatit B virtisti, HDV: Hepatit D virtisti, HCV: Hepatit C virtsi

faktor, SDKY'deki dolasim bozuklugu sebebi ile arginin-
vazopressinin (antiditiretik hormon) nérohipofizden ozmotik
olmayan  hipersekresyonudur. ~ Genellikle  hipervolemik
hiponatremi gorilir, plazma hacmi ve hiicre disi sivi artar
(9,10). Hipernatremi (serum sodyum degeri >145 mmol/L)
ise hiponatremiye gore cok daha dislik bir prevalansa
sahiptir ve Op5'e ulasan oranlarda g6rilmektedir (2).
Hipernatremi genellikle ozmotik ditirez (glikoziri) veya
laktulozun neden oldugu diyare sebebi ile ortaya cikar (10).
Hiponatremi veya hipernatremi karaciger yetmezliginin ileri
evresinde goriilir ve hem siroz komplikasyonlari hem de
artan mortalite ile iliskilidir (6-10). Cahismamizda Na <130
mEq/L olmasi hiponatremi olarak tanimlandi. Preoperatif
dénemde hastalarin %86,3'linde normonatremi, %10,3'linde
hiponatremi, %?2,56'sinda derin hiponatremi ve 9%3,4'linde
hipernatremi gozlemlendi. Hiponatremisi veya hipernatremisi
olan hastalarda komplikasyon oranlarinda ve ilk 90 glinliik
mortalite oranlarinda artma gozlemlenmedi.

KT planlanan hastalarda serum sodyum diizeyindeki
degisiklikler sadece siroz ile iliskili komplikasyonlarin artmasina
katki saglamaz ayni zamanda postoperatif siireci de olumsuz
yonde etkiler. Leise ve ark!nin (8) yaptigi preoperatif dénemde
sodyum duzeyindeki anormalliklerin postoperatif sonuclara
etkisinin arastirlldigi bir calismada 3 gruba ayrilan hastalarin
0084,6'sinda serum Na diizeyleri normal aralikta iken, %13'linde
hiponatremi ve %2,4'linde hipernatremi saptanmistir. KT'den
once var olan hipernatremi transplantasyon sonrasi mortalite
icin oldukca onemli bir risk faktorii iken, hiponatreminin
sagkahmi etkilemedigi gozlemlenmistir. Hastanede kals
stiresinin de hipernatremik hastalarda anlamli olarak daha uzun
oldugu belirtilmistir (8). Yun ve arkinmin (11) yapti§i preoperatif

Tablo 3: Postoperatif erken donemde goriilen komplikasyonlar

N (%)
Atelektazi 35(29,9)
Akut bobrek hasari 32 (27,4)
Akut bobrek hasari
Evre 1 24 (75,0)
Evre 2 5(15,6)
Evre 3 3(9,3)
Kanama 20(17,1)
idrar yolu enfeksiyonu 14 (12,0)
Deliryum 9(7,7)
Trombiis 8 (6,8)
Aritmi 8 (6,8)
Biloma 7 (6,0)
Plevral efiizyon 6 (5.1)
Miyokart enfarkttist 5(4,3)
Pnémoni 5(4.3)
Pulmoner 6dem 5(4.3)
Koledokta darlik 1(0,9)
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donemde sodyum diizeyindeki anormalliklerin postoperatif
sonuclara etkisinin arastirildigr baska bir calismada ise serum
sodyum diizeyinin KT'den sonraki ilk 90 giin icinde mortalite
lizerine etkisinin olmadigi, ancak siddetli hiponatremisi (<125
mEq/L) olan hastalarda normonatremik hastalara gore yogun
bakimda ve hastanede kalma siiresinin daha uzun oldugu
bildirilmistir. Londofio ve arkinin (12) 241 hasta (izerinde
yaptiklar tek merkezli bir ¢calismada, hiponatremik hastalarda
90 glinliik mortalite orani %16 iken, normonatremik hastalarda %5
oldugu gorilmustir. Bununla birlikte sagkalimin 3 aydan sonra
benzer oldugu belirlenmistir. Dawwas ve ark/nin (13) yaptigi
cok merkezli bir calismada serum Na diizeyi <130 mEg/L olan
hastalarda, KT sonrasi sagkalimi etkileyebilecek diger faktorler
icin ayarlamalar yapildiktan sonra 3 yillik mortalite daha ylksek
bulunmustur ve bu yiiksek oranin ilk 90 giinle sinirli oldugu,
sonrasinda 6nemli bir fark olmadigi g6zlemlenmistir.

Calismamizda hiponatremi veya hipernatremisi olan
hastalarda komplikasyon oranlari, ilk 90 ginliik mortalite
oranlari, yogun bakimda ve hastanede kalis suresi
normonatremik hastalara benzer bulundu. Bununla birlikte
preoperatif ve postoperatif donemde serum Na dlzeyinde
onemli degisikler saptanan hastalarda, komplikasyon
oranlarinda ve yogun bakimda kalis siiresinde artma
gbzlemlendi. KT slirecinde serum sodyumundaki degisikliklerin
etiyolojisi, transplantasyondan sonra hepatik ve renal

Tablo 4: ANa diizeyi ile komplikasyon gelismesi arasindaki iliski
Komplikasyon, n (%)

-degeri
Yok Var pode9
ANa<5 25 (%51 24 (%49
Sodyum (%51) ) p=0,484
degisimi (1) ANa=5-10 22 (%44) 28 (%56)
ANa=5-10 22 (%44) 28 (%56)
Sodyum p=0,039
degisimi (2)  ANa>10 3(%16,7) 15 (%83,3)
Sodyum ANa<5 25 (%51) 24 (%49) 0o
degisimi (3)  ANa>10 300167) 15(%833)

fonksiyonlarin iyilesmesinin yani sira transplantasyon sirasinda
kan drlinleri ve alblimin inflizyonu uygulanmasi nedeni ile
cok faktorludiir (14). Preoperatif ve postoperatif donemde
serum Na diizeyindeki degisikliklerin hasta sonuclarina etkisi
farkh calismalarda arastirilmistir. Preoperatif ve postoperatif
donemde serum Na konsantrasyonlari arasindaki farkin
ANa olarak tanimlandigr bir calismada, transplantasyon
oncesi hiponatremi (<130 mEqg/L) 3 aylik mortaliteyi
dngormemesine ragmen bilylk ANa (>10 mEq/L) degeri ile
mortalite arasinda anlamh bir iliski oldugu gozlemlenmistir.
Hastanede kalis siiresinin de nakil oncesi sodyum seviyesi
ile iliskili olmadigi, ancak buyik ANa dederi ile uzadig
bulunmustur (15). ANa degerinin, KT sonrasi 48 saat icindeki
maksimum sodyum degeri ile KT 6ncesi 7 giin icindeki en
disuk sodyum degeri arasindaki fark olarak tanimlandigi bir
calismada ANa'daki her 5 mmol/Llik ylikselmenin santral sinir
sistemi komplikasyon olasiliginda %47'den daha fazla artma
ve hastanede yatis siiresinde %7 artma ile iliskili oldugu
g6zlemlenmistir (16). Calismamizda ANa >10mEq/L olan
hastalarda, hem komplikasyon oranlarinin hem de yogun
bakimda kalis siiresinin ANa <5mEg/L ve ANa=5-10mEq/L
olan hastalara gore daha uzun oldugu gozlemlendi. Bu veriler
dogrultusunda KT sirasinda serum sodyum diizeyindeki biiytik
degisiklerin, preoperatif donemde serum sodyum diizeyindeki
anormalliklerden daha cok postoperatif sonuclari olumsuz
yonde etkileyecegini distinmekteyiz.

Sirotik hastalarda preoperatif donemde hiponatremiye
klinik olarak asit ve 6dem eslik eder. Spontan bakteriyel
peritonit ve hepatorenal sendrom riski cok yiiksektir,
hiponatremi beyin fonksiyonlarini etkiler ve HT'ye yatkinlik
yaratir (2,9). Hiponatremi postoperatif donemde ise Gzellikle
transplantasyondan sonraki ilk ayda ndrolojik bozukluklarin,
enfeksiydz  komplikasyonlarin ~ ve  bdbrek  yetmezligi
insidansinin artmasina neden olur (12,17). Bununla yani sira
hiponatreminin hizli diizeltilmesi de nakil sonrasi norolojik
komplikasyonlarin gelismesinde 6nemli bir fakt6rdur (17). Nakil

Tablo 5: ANa diizeyi ve preoperratif Na degerinin yogun bakimda yatis siiresi ve hastanede kalma siiresi arasindaki iliski

Sodyum Degisimi

YB siiresi
Hastane siiresi

YB siiresi
Hastane siiresi

ANa<5 (n=49)

Ortanca
Ort. £ 55 (Min.-Maks.)
4,51+4,08 3 (2-29)
20,41+10,09 17 (5-64)

Preoperatif Na Degeri
Hiponatremi (n=12)

Ortanca
Ort. £ 55 (Min.-Maks.)
4,58+3,23 4 (2-14)
23,00+11,23 20 (10-50)

ANa=5-10 (n=50) ANa>10 (n=18) p-degeri
Ortanca Ortanca
Ort. £ 5 (Min-Maks) 0Tt %55 (Min.-Maks.)
5,22+5,16 4(1-29) 7,78+7,63 5 (2-34) 0,032
24,76+19,97 21 (10-144) 27,56+16,57 22,5 (5-60) 0,154
Normonatremi (n=101) Hipernatremi (n=4)
Ortanca Ortanca _
Ort. £ 55 (Min-Maks) Ot S5 (Min.-Maks.) p-degeri
5,43+5,55 4 (1-34) 4,75+3,09 4 (2-9) 0,952
23,42+16,85 21 (5-144) 23,25+7,41 21,5 (17-33) 0,786

YB: Yogun bakim, ANa: Delta sodyum, Ort.: Ortalama, SS: Standart sapma. Min.: Minimum, Maks.: Maksimum

332



Ankara Universitesi Tip Fakiiltesi Mecmuasi 2022;75(3):328-334

Kalayci ve ark. Preoperatif Sodyum ve Karaciger Transplantasyonu Sonuclari

sonrasi mental durumda degisiklerin etiyolojisinde preoperatif
hiponatremi veya HE varhgi risk olusturur ve %13'e ulasan
oranlarda gozlemlenebilir (15). Preoperatif dénemde siddetli
hiponatremisi (Na<125 mmol/L) olan hastalarda deliryum
insidansi %54,8'e ulasan ylksek oranlarda bildirilmistir (17).
Ozellikle siddetli HE olan hastalarda serum sodyumunda
bliyiik degisiklikler ortaya c¢ikar ve KT'den sonra hastalarda
mental durumda bozulmaya neden olur (14). Calismamizdaki
hastalarin %09,4'linde preoperatif dénemde HE vardi ve
postoperatif donemde deliryum %7,7, idrar yolu enfeksiyonu
%12 ve ABH 0027,4 oraninda goriildi. Bununla birlikte
serum sodyum diizeyindeki preoperatif anormalliklerin ve
perioperatif slirecteki dnemli degisiklerin bu komplikasyonlar
lzerine etkisi go6zlemlenmedi. Serum sodyumunda biiyiik
degisikliklerin oldugu hastalarda santral pontin miyelinozis
gelisebilir ve insidansi %0,5-3,5 arasinda bildirilmistir (11,18).
Bununla birlikte, hizli ve biyiik serum sodyum degisiklikleri
olan hastalarda, manyetik rezonans gorintiileme ile beyin
goriintiilemesi her zaman yapilmadigindan santral pontin
miyelinozis teshis edilemeyebilir (14). Calismamizda deliryum
goriilen hasta orani %7,7 idi ve bu hastalara manyetik rezonans
beyin goriintlileme yapiimamisti.

Calismanin Kisithliklar

Calismanin retrospektif olmasi, calismaya dahil edilen
olgu sayisinin 117 olmasi verilerin degerlendirilmesinde
kisitlayici bir faktordiir. Hiponatremi ve hipernatremi goriilen
grupta drneklem sayisinin az olmasi nedeni ile komplikasyon
oranlarinda ve 90 giinlik mortalite oranlarinda anlamli
farkhlik goriilmemis olabilir. Hastalara ait veriler retrospektif
olarak analiz edildigi icin, hipoaktif deliryumu olan hastalar
detayli degerlendirilememistir. Preoperatif hiponatremi ve
hipernatreminin postoperatif sonuclara etkisini degerlendirecek
daha genis orneklem hacmine sahip prospektif calismalara
ihtiyac bulunmaktadir.

Son donem karaciger yetmezligi olan hastalarda
preoperatif dénemde sodyum diizeyinde 6nemli anormallikler
gozlemlenebilir. Bunun yani sira KT sirasinda yiiksek vollimde
kanf/kan GriinG ve sivi replasmanlari nedeni ile de sodyum
diizeyinde onemli degisiklikler ortaya cikabilir. Literatiirde serum
sodyum duzeyindeki anormalliklerin ve degisiklerin morbidite
ve mortaliteyi artirdigi gozlenmistir. Calismamizda da serum
sodyum diizeyinde 10 mEq/L'den daha fazla artis olan hastalarda
komplikasyonlarin arttigini ve yogun bakimda kalis siiresinin
daha uzun oldugunu belirledik. Bu nedenle serum sodyum
diizeyindeki anormalliklerin uygun tedaviler ile diizeltilmesinin
ve oOnemli diizeydeki ani degisiklerin dnlenmesinin hasta
sonuclarina olumlu ydnde etkisi olacagini distinmekteyiz.
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Ust Ekstremite Cerrahisi Gegiren ve Periferik Sinir Blogu
Uygulanan Hastalarda Parestezi Insidansinin Degerlendirilmesi

Evaluation of the Incidence of Paresthesia in Patients Having Upper Extremity Surgery and
Being Performed Peripheral Nerve Block

@ Ezgi Giines, ® Siiheyla Karadag Erkog, ® Volkan Baytas, ® Sanem Cakar Turhan

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

Amag: Ultrasonografi kullaniminin yayginlasmasi ile periferik sinir bloklari cogu cerrahi prosediirde etkin bir anestezi teknigi olarak kullaniimaktadir.
Bu calismada farkl seviyelerde gerceklestirilen brakiyal pleksus blokaji uygulamalarindaki (supraklavikiler, aksiller ve interskalen) parestezi
insidansinin degerlendirilmesi amagland.

Gereg ve Yontem: ibni Sina Hastanesi Ortopedi Ameliyathanesi'nde iist ekstremite cerrahisi igin periferik sinir blo§u yapilan hastalar calismaya dahil
edildi. Hastalarin demografik verileri, operasyon tipi ve stiresi, brakiyal pleksus blogu tipi, lokal anestezik dozu, sedasyon ve ek anestezi gereksinimleri
hasta kayitlarindan kaydedildi. Postoperatif ddnemde 6 aydan uzun siiren duyusal veya motor defisit varligi uzamis parestezi olarak tanimland.

Bulgular: Calismamiza (st ekstremite cerrahisi gegiren 205 hasta dahil edildi. Bu hastalarin %50'si (n=102) el cerrahisi, %25'i (n=51) 6n kol ve
%25'i (n=51) omuz cerrahisi gecirmislerdi. Hastalarin %44,4'tine (n=91) supraklavikiler blokaj, %29,8'ine (n=61) aksiller blokaj ve %25,6'sina (n=53)
interskalen blokaj uygulanmisti. Hastalarin yas ortalamasi 44,44+16,73 idi. %52,2'si (n=107) erkek, %47,8'i (n=98) kadindi. Parestezi insidansi %36,1
(n=74) idi. Hastalarin %30,2'si (n=62) uyusukluk, %25,4'ti (n=52) karincalanma, %4,4'li (n=9) normal olmayan his, %16,6'si (n=34) agri ve %23,9'u
glicstizliik bildirdi. Parestezi goriilen ve goriilmeyen hastalar arasinda demografik veriler, uygulanan blokaj tiirii, sedasyon uygulanmasi, ameliyat
siiresi, lokal anestezi miktarlari yoniinden istatistiksel olarak anlamli farklilik yoktu (p>0,05). Parestezisi olan hastalarin %52,7'sinde (n=39) 6 ay veya
daha kisa siire parestezi, %47,3'linde (n=35) 6 aydan uzun siire parestezi vardi. istatistiksel olarak anlamli olmasa da 6 aydan uzun siiren parestezi
supraklavikiiler blok grubunda daha sikti (p>0,05).

Sonug: Ust ekstremite periferik sinir blogunda parestezi insidansi yiiksektir ve belirlenmemis birgok risk faktdrii etkili olabilir. Bu nedenle hasta
secimi yapilirken detayli bir preoperatif degerlendirme yapiimalidir.

Anahtar Kelimeler: Parestezi, Ust Ekstremite, Brakiyal Pleksus, Sinir Blokaji

Abstract

Objectives: With the widespread use of ultrasonography, peripheral nerve blocks are used as an effective anesthesia technique in most surgical
procedures. We aimed to evaluate the incidence of paresthesia in brachial plexus blockade performed at different levels.

Materials and Methods: Patients who underwent peripheral nerve block for upper extremity surgery in loni Sina Hospital Orthopedics Operating
Room were included in this study. Demographic data of the patients, type and duration of operation, type of brachial plexus block, local anesthetic
dose, sedation and additional anesthetic requirement were recorded from patients' files. The presence of sensory or motor deficits lasting more than
6 months in the postoperative period was defined as prolonged paresthesia.

Results: Our study included 205 patients who underwent upper extremity surgery. Of these patients, 50% (n=102) had hand surgery, 25% (n=51)
had forearm surgery, and 25% (n=51) had shoulder surgery. Supraclavicular blockade was performed in 44.4% (n=91), axillary blockade in 29.8%
(n=61), and interscalene blockade in 25.6% (n=53). The mean age of the patients was 44.44+16.73 years. 52.2% (n=107) were male and 47.8%
(n=98) were female. The incidence of paresthesia was 36.1% (n=74). Among the patients, 30.2% (n=62) reported numbness, 25.4% (n=52) reported
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tingling, 4.4% (n=9) reported abnormal sensation, 16.6% (n=34) reported pain, and 23.9% reported weakness. There was no statistically significant
difference between patients with and without paresthesia in terms of demographic data, type of blockade, sedation, duration of surgery, and
amount of local anesthesia (p>0.05). 52.7% (n=39) of patients had paresthesia for 6 months or less, 47.3% (n=35) had paresthesia longer than 6
months. Although not statistically significant, paresthesia lasting longer than 6 months was more common in the supraclavicular blockade group

(p>0.05).

Conclusion: The incidence of paresthesia is high in upper extremity peripheral nerve block and many undetermined risk factors may be effective.
Therefore, a detailed preoperative evaluation should be performed when selecting patients.

Key Words: Paresthesia, Upper Extremity, Brachial Plexus, Nerve Blockade

Periferik sinir bloklari pek c¢ok cerrahi prosediirde etkin
anestezi ve sistemik opioidlerden daha etkin analjezik etki
saglamasi  ve ultrasonografi  kullanimmin  yayginlasmasi
nedeniyle son vyillarda daha cok uygulanmaktadir. Bununla
birlikte periferik sinir bloklarinda kullanilan lokal anestezikler
ve uygulama teknigi ile iliskili komplikasyonlar gorilebilir. Lokal
anesteziklerin sistemik dolasima hizli ve yiiksek konsantrasyonda
karismasi ile olusabilecek sistemik toksisitenin yani sira lokal
anesteziklerin kendilerine ve kullanilan adjuvanlara ait lokal
toksisiteleri nedeni ile sinir hasari gelisebilir. Lokal sinir hasari
insidansinin dustik oldugu bilinmesine karsin, ortaya ¢iktiginda
hasta ve hekim acisindan oldukca katastrofik olabilmektedir
(1,2).

Periferik sinir bloklarindan sonra sinir hasari gelismesi bircok
degiskene baghdir ve multifaktoriyeldir. Hastaya, teknige,
uygulayicinin  tecriibe ve becerisine, kullanilan ajanlara ve
blogun uygulandigi bdlgeye ait bircok faktdr tanimlanmistir.
Risk faktorlerinden biri de uygulanan blogun tipidir (2). Periferik
sinir bloklari ile iliskili lokal sinir hasari yaklasik 90,4 oraninda
bildirilmis olmasina karsin genellikle (st ekstremite brakiyal
pleksus bloklarindan sonra olusur (3). Bunun muhtemel nedeni
brakiyal pleksusun bir fasiyal kilif icinde bulunmasi ve etkin blok
icin gereken lokal anestezik dozlarinin yiiksek olmasidir. Noral
hasar semptomplari hafiften agira dizestezi, parestezi, agrili
parestezi, noropatik agri, sensoriyel kayip, motor giicsiizlik,
ciddi kozalji, refleks sempatik distrofi olarak sayilabilir (2).

Bu calismada interskalen, supraklavikiiler ve aksiller bolgede
yapilan brakial pleksus blogundan sonra gelisebilecek sinir hasari
semptomlari, bu komplikasyonun insidansini ve risk faktorlerinin
arastirilmasi amacland.

Gerec ve Yontem

Calismamizda 18.06.2020 tarihli ve i6-327-20 karar
numarasi ile Ankara Universitesi Tip Fakiiltesi Etik Kurul onayi
alindiktan sonra Ortopedi Ameliyathaneleri'nde Ocak 2018-
Ocak 2020 tarihleri arasinda periferik sinir blogu esliginde st
ekstremite cerrahisi yapilan 430 hastanin dosyasi retrospektif
olarak incelendi. Calismaya katilmay kabul etmeyen ve iletisim
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kurulamayan, arastirma kapsaminda toplanmasi hedeflenen
verilere hasta kayitlarindan ulasilamayan hastalar ¢alisma disi
birakildi. Calismaya toplam 205 hasta dahil edildi.

Hastalarin yas, cinsiyet, viicut kitle indeksi (VKi) ve diabetes
mellitus (DM) varligini iceren demografik verileri dosya
kayitlarindan belirlendi. Cerrahi lokalizasyon, brakiyal pleksus
blogunun yapildigi seviye, kullanilan lokal anestezik tipi ve
dozu, genel anestezi veya sedasyon gereksinimi, operasyon
stiresi kaydedildi.

Calismaya dahil edilen hastalardan, cerrahi sonrasinda
gelisen norolojik duyu ve motor hasar varhgini tespit etmeye
yonelik asagidaki 5 kapali uclu soruya “evet/hayir" seklinde
cevap vermeleri istenildi;

1. "Kolunuzda uyusukluk oldu mu?"
. "Kolunuzda karincalanma oldu mu?”

. “Kolunuzda normal olmayan his oldu mu?”

A LW N

. "Kolunuzda agri oldu mu?”

S

. "Kolunuzda gligstizliik oldu mu?"”

Cerrahi sonrasinda duyu veya motor kayiplarindan herhangi
birinin olmasi durumunda hastalarda parestezi gelistigi ve
semptomlarin 6 aydan uzun siire devam etmesi durumunda ise
uzun slireli parestezi gelistigi kabul edildi.

istatistiksel Analiz

Verilerin analizinde SPSS 11.5 programindan faydalaniimistir.
Tanimlayici olarak nicel degiskenler icin ortalama + standart
sapma ve ortanca (minimum-maksimum), nitel degiskenler
icin ise hasta sayisi (ylzde) kullanmilmistir. Nicel degisken
bakimindan iki kategoriye sahip nitel degiskenin kategorileri
arasinda fark olup olmadigina, normal dagilim varsayimlari
saglaniyorsa Student' t-testi, saglanmiyorsa Mann-Whitney U
testi ile bakilmistir. iki nitel degisken arasindaki iliski incelenmek
istendiginde ise ki-kare ve Fisher's Exact testleri kullaniimistir.
istatistiksel anlamlilik diizeyi 0,05 olarak alinmistir.

Bulgular

Calismamizdaki 205  hastanin ~ %44,4'line  (n=91)
supraklavikiiler, %29,8'ine (n=61) aksiller ve %25,6'sina (n=53)
interskalen periferik sinir blogu yapilmisti. Periferik sinir
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blogu esliginde list ekstremite cerrahisi yapilan hastalarin yas
ortalamasi 44,44 +16,73 olarak tespit edildi. Hastalarin %52,2'si
(n=107) erkek %47,8'i (n=98) kadindi. Hastalarin ortalama VKi
27,45+5,12 ve DM gdriilme orani %9,8 (n=20) idi (Tablo 1).

Arastirma kapsamina alinan periferik sinir blogu esliginde
Uist ekstremite cerrahisi yapilan hastalarin %50'si (n=102) el,
%25'i (n=51) dnkol ve %25'i (h=51) omuz cerrahisi gecirmisti.
Hastalarin %44,4'line (n=9) supraklavikiiler, %29,8'ine (n=61),
aksiller ve 9%25,6'sina (n=53) interskalen periferik sinir blokaj
yapilmisti. Hastalarin  9%49,3'line (n=101) genel anestezi,

Tablo 1: Hastalarin demografik verileri, operasyon 6zellikleri ve
parestezi olciitlerine yonelik bulgular

Demografik veriler

Yas (yil) (Ort. + SS) 44,44116,73
VKi (kg/m?) (Ort. + SS) 27,45+5,12
o Erkek 52,2 (107)

Cinsiyet (%, n)
Kadin 47,8 (98)
. . Var 9,8 (20)
Diabetes mellitus (%, n)
Yok 90,2 (184)
Operasyon ozellikleri
El 50,0 (102)
Cerrahi lokalizasyon (%, n) Kol 25,0 (51)
Omuz 25,0 (51)
Supraklaviikiiler 44,4 (91)
Sinir blogu seviyesi (%, n) Aksiller 29,8 (61)
interskalen 25,9 (53)
. Var 49,3 (101)
Genel anestezi (%, n)
Yok 50,7 (104)
Var 21,5 (44)
Sedasyon (%, n)
Yok 78,58 (161)
Ameliyat siiresi (saat) (Ort. + SS) 2,33+0,89
Parestezi olciitleri
Var 30,2 (62)
Uyusukluk (%, n)
Yok 69,8 (143)
Var 25,4 (52)
Karincalanma (%, n)
Yok 74,6 (153)
) Var 4,4 (9)
Normal olmayan his (%, n)
Yok 95,6 (196)
5 Var 16,6 (34)
Agri (%, n)
Yok 83,4 (171)
I Var 23,9 (49)
Gigstizliik (%, n)
Yok 76,1 (156)
Parestezi insidansi (%, n) 36,1 (74)
6 aydan daha uzun siiren
parestezi (%, n) 171 (35)
6 aydan daha kisa siiren parestezi 19,0 (39)

(%, n)
SS: Standart sapma, Ort.: Ortalama, VKi: Viieut kitle indeksi

%21,5'ine (n=44) sedasyon uygulanmisti. Cerrahi siire ortalama
2,33+0,89 saat idi (Tablo 1). Blok yapilan hastalarda es zamanli
genel anestezi uygulanma oranlari blok seviyelerine gore
karsilastinldiginda; genel anestezi uygulanma orani aksiller
sinir blogu icin %31,1 (n=19), interskalen sinir blogu icin %94,3
(n=50), supraklavikiler sinir blogu igin %35,2 (n=32) idi.

Parestezi Glgiitlerinin dagiimi %30,2'si (n=62) uyusukluk,
0025,4'li (n=52) karincalanma, %4,4'ii (n=9) normal olmayan
his, %16,6'si (n=34) agri ve %23,9'u glicslizliktii. Hastalarda
parestezi insidansinin %36,1 (n=74) oldugu gozlemlendi. Ust
ekstremite cerrahisi geciren hastalarda ameliyat sonrasi 6 aydan
uzun sireli parestezi insidansi %17,1 (n=35) ve 6 aydan daha
kisa stiren parestezi insidansi %19 (n=39) olarak tespit edildi
(Tablo 1).

Parestezi gelismesindeki risk faktorlerinin belirlenmesi
acisindan hastalar degerlendirildiginde; parestezi gelisen ve
gelismeyen hastalar arasinda yas, cinsiyet, VKi, DM tanisi olmasi,
gecirdigi operasyon, brakiyal pleksus blogunun yapildigi seviye,
sedasyon uygulanma, ameliyat siresi, kullanilan lokal anestezik
tipi ve miktar yoniinden istatistiksel olarak anlamh farklihk
tespit edilmedi (p>0,05) (Tablo 2).

Alti aydan uzun sireli parestezi godzlemlenen ve
gozlemlenmeyen hastalar sinir blogu seviyesine gore
degerlendirildiginde istatistiksel olarak anlamli bir farkhlik tespit
edilmedi (p=0,591). Gruplar arasinda istatistiksel olarak anlamli
farkhlik tespit edilememesine ragmen, 6 aydan fazla parestezi
goriilen hastalar arasinda supraklavikiiler sinir blokajinin en
yliksek oranda %19,8 (n=18) oldugu gériildii (Tablo 3).

Rejyonel anesteziye bagh lokal toksisite santral
bloklardan sonra gecici ndérolojik semptom ve Kauda Ekuina
olarak degerlendirilirken, periferik bloklardan sonra lokal
norotoksiste ve miyotoksiste olarak degerlendirilir. Lokal
norolojik komplikasyon gelismesinde bircok faktor rol oynar
ve genel olarak oldukca disiik oranda goriiliir. Brull ve ark.
(3) rejyonel anestezinin ndrolojik komplikasyonlarini arastiran
ve 1995-2005 yillari arasinda yayinlanan 32 calismayi gozden
gecirmistir. Sik uygulanan periferik sinir blok tekniklerinde
noropati insidansi; interskalen, aksiller ve femoral sinir blogu
icin sirasiyla 92,84, %?1,48 ve %0,34 olarak bildirmistir (3).
Periferik sinir blogundan sonra norolojik komplikasyonlarin
insidansinda farkliliklar olmasina ragmen kalici norolojik hasar
oldukca az sayida gozlenmistir. Periferik sinir blogu uygulanan
16 arastirmanin incelendigi calismada bir olguda kalici néropati
raporlanmisti. Bu olguda femoral kateter vyerlestirilmesi
sonrasi 6. haftada motor defisit olmadan femoral sinir alaninda
parestezi gelistigi ve 1 yilin sonunda kismi olarak diizeldigi
bildirilmistir. Uygulanan sollsyon 15 mL %0,5 bupivakain, 15
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mL %2 lidokain ve 1:200000 epinefrin olarak hazirlanmistir (4).
Farkli periferik sinir bloklarinin tek enjeksiyon yontemiyle veya
kateter ile uygulandigr; %0,2'lik ropivakainin lst ekstremite
kateterleri icin 7 mL/saat ve alt ekstremite kateterleri icin 10-12
ml/saat inflizyon hizinda verildigi ve postoperatif 12 ay takip
edilen 1.065 hastanin dahil edildigi prospektif bir calismada,
cerrahi ve blok iliskili norolojik komplikasyonlar arastiriimistir;
anlamli klinik bulgular g6steren hastalar, degerlendirmeyi yapan
anestezi uzmaninin gorusiliyle norolog ve kronik agri uzmanina
yonlendirilmistir. Yeni baslangich motor disfonksiyon gosteren
tiim hastalara sinir iletim calismalari yapilmis ve genel olarak
sinir blogu ile iliskili néropati insidansi %0,22 olarak bulmustur

(5).

Brakiyal pleksus blogunun uygulandigi seviyelere gore
parestezi insidansi farkliliklar gosterebilir ve bircok calismada
bu konu arastirlmistir. Aksiller yaklasimla brakiyal pleksus
blogu uygulanan 1.000 hasta Uzerinde yapilan prospektif
bir calismada ulnar ve muskulokutandz sinir alaninda 90,2
parestezi gorilmustir (6). iki yliz altmis alti interskalen blok ve
242 aksiller blok yapilan hastanin dahil edildigi list ekstremite
cerrahisi geciren toplam 508 hastayl iceren bir calismada

operasyondan sonraki ilk glin bircok hastada hafif parestezi
bildirilmistir ve insidansi interskalen brakiyal pleksus blogu icin
%39, aksiller brakiyal pleksus blogu icin %19 olarak bildirilmistir
(7). Rejyonel anestezi sonrasi tlim major komplikasyonlarin
inceledigi 3459 interskalen brakiyal pleksus blogu uygulamasinin
degerlendirildigi bir calismada sadece 1 (%0,03) hastada
periferik noropati tespit edilmistir (8). Genel anestezi altinda
omuz cerrahisi geciren ve norostimilator esliginde interskalen
brakiyal pleksus blogu uygulanmis 521 eriskin hastanin takip
edildigi prospektif bir calismada, hastalar 10 giin boyunca her
giin parestezi, dizestezi, cerrahi iliskisiz agri ve kas gui¢stzligu
acisindan gozlemlenmis ve tiim hastalar cerrahi sonrasi 1, 3, 6,
ve 9. aylarda tekrar degerlendirilmistir. Bu 10 giinliik periyotta
74 (%14) hastada parestezi semptomlari g6zlemlenmis ancak
hicbirinde kas gligsiizliigii sikayeti olmadigi belirtilmistir (9).
ila¢ olarak 90,6 ropivakain, viicut agirligi <60 kg olan hastalar
icin 40 mL ve viicut agirligi >60 kg olan hastalar icin 50 mL
dozunda uygulanmistir. ila(; tek enjeksiyon yontemiyle ya da
interskalen kateter ile uygulanmistir. Kateteri olan hastalarda
ilk interskalen blok sonrasi 6. saatte sirekli inflizyon olarak
9%0,2 ropivakain baslanmistir (9). interskalen ve supraklavikiler
brakiyal pleksus bloklari ile iliskili norolojik komplikasyonlarin

Tablo 2: Parestezi gelisen ve gelismeyen hastalarda demografik ve operasyon ozelliklerinin degerlendirilmesi

Klinik ozellikler Parastezi var

Yas (Ort. + SS) 47,57+14,82
VK (Ort. + SS) 28,29+5,04
o Erkek 36,4 (39)
Cinsiyet (%, n)
Kadin 35,7 (35)
Var 40,0 (8
DM (%, n) ®)
Yok 35,9 (66)
Operasyon ozellikleri
El 41,2 (42)
Cerrahi lokalizasyon (%, n) Kol 31,4 (16)
Omuz 31,4 (16)
Supraklaviikiiler 36,3 (33)
Sinir blogu seviyesi (%, n) Aksiller 41,0 (25)
interskalen 30,2 (16)
Ameliyat siiresi (saat) 2,18+0,79
Bupivakain (mg.) 51,62+22,69
) Bupivakain (%) 0,17+0,07
Lokal anestezikler (Ort. + SS) ) )
Prilokanin (mg.) 119,86+45,94
Prilokanin (%) 0,39+0,15

SS: Standart sapma, Ort.: Ortalama, VKi: Viicut kitle indeksi DM: Diabetes mellitus

Parestezi yok Tiim hastalar p
42,65+17,53 44,44+16,73 0,056
26,98+5,12 27,45+5,12 0,069
63,6 (68) 100,0 (107)

64,3 (63) 100,0 (98) 0913
60,0 (12) 100,0 (20)

64,1 (118) 100,0 (184) 0715
58,8 (60) 100,0 (102)

68,6 (35) 100,0 (51) 0,346
68,6 (35) 100,0 (47)

63,7 (58) 100 (91)

59,0 (36) 100,0 (61) 0,488
69,8 (37) 100,0(53)

2,42+0,93 2,33+0,89 0,055
52,63+28,54 52,26+26,52 0,769
0,17+0,09 0,17+0,08 0,769
108,77+54,20 112,78+0,51 0,127
0,36+0,18 0,37+0,17 0,127

Tablo 3: Alti aydan uzun siireli parestezi goriilen ve goriilmeyen hastalarda periferik sinir blogu seviyesinin karsilastirilmasi

Periferik sinir blogu seviyesi

Supraklavikiiler (%, n) 19,8 (18)
Aksiller (%, n) 16,4 (10)
interskalen (%, n) 13,2 (7)
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Parastezi >6 ay (+)

Parastezi >6 ay (-) p
80,2 (73)

83,6 (51) 0,591
86,8 (46)
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inceledigi 121 hastanin dahil edildigi prospektif bir calismada
ise 96 interskalen blok ve 22 supraklavikiiler blok uygulanmistir.
Birinci haftada interskalen brakiyal pleksus blogu uygulanan
hastalarin %9'unda ve supraklavikiiler brakiyal pleksus blogu
uygulanan hastalarin %?14'linde ndrolojik semptom saptanmistir
(10). Yapilan calismalar g6z 6nline alindi§inda, aksiller brakiyal
pleksus blogu ile iliskili sinir hasari insidansinin 9%0,2 ile %19
arasinda degistigi, interskalen brakiyal pleksus blogu iliskili
sinir hasari insidansinin 9%0,03 ile %714 arasinda degistigi
goriilmektedir. Caismamizda periferik sinir blogu esliginde st
ekstremite cerrahisi yapilan hastalarda parestezi insidansi %36, 1
olarak belirlendi. Parestezi gozlemlenen hastalarin %44,4'G
supraklavikular brakiyal pleksus blogu uygulanan hastalard.
Brakiyal pleksus blogu uygulanan seviyeye gore parestezi
insidansinin ve risk faktorlerinin degerlendirildigi prospektif
calismalara ihtiyac vardir.

Brakiyal pleksus blogu uygulamalarindan sonra postoperatif
donemde parestezi anlamh derecede gerileyebilir ve insidansi
zamanla azalir (7,9-11). 2020 yilinda yapilan retrospektif
kohort calismada, 19.219 hastada uygulanan 26.251 periferik
sinir blogu degerlendirilmistir. Telefon ile aranarak takip edilen
hastalarin %?14,4'tinde ilk 10 gun icinde norolojik semptomlar
bildirilmistir, ancak bunlarin timiinde semptomlar gerilemistir.
Uzun siireli (>10 giin) postoperatif norolojik semptomlar
20 olguda (%0,1) saptanmisti. Bu 20 olgunun etiyolojisi
arastirildiginda; sadece 3'lintin blok ile iliskili, 7'sinin cerrahi
ile iliskili, 3'lintin kas iskelet sistemi ya da agri sendromlariyla
iliskili ve 1'nin enflamatuvar etiyolojisi oldugu gozlemlenirken,
6 hastada etiyoloji belirlenememistir. Takibi tamamlanan
hastalarin  %56'sinda semptomlar tamamen iyilesmis, geri
kalani ise kismi iyilesme gostermistir (11). Calismamizda da
benzer olarak 6 aydan uzun sireli parestezi insidansi (%17,1),
6 ay ve daha kisa siiren parestezi insidansindan (%19) daha
distikti. Calismamizdaki hastalarda 6 aydan uzun siiren
parestezi insidansinin literatiirdeki parestezi insidansindan
daha yuksek olmasinda, periferik sinir blogu uygulamasi ile
iliskili risk faktorlerinin yani sira bircok farkli risk faktoriiniin
etkili oldugunu dustindirmektedir. Calismalardan elde edilen
verilerdeki bu farkhliklar komplikasyonlari  tanimlanma
seklinden, gozlem siiresinden, cerrahi teknikten, blok tipinden
ve sinir hasarinin nedeninin belirlenmesindeki zorluklardan
kaynaklaniyor olabilir.

Periferik sinir blogu uygulanan ve sinir hasari gelisen
hastalarda baslangictaki semptom genellikle parestezidir ve
tani konulmasi gecikebilir. Bu nedenle postoperatif bakimda
hastalarladahaiyiiletisim kurarak taburculuk sonrasi postoperatif
iyilesmenin dikkatle takip edilmesi, uzun dénem kalici hasarlari
onleme agisindan onemlidir (12). Ayni zamanda postoperatif
donemde takip ve tedavisi yapilmayan hastalardan sozel olarak
subjektif bilgilere dayali veriler elde edilebilir. Lokalize sinir
hasari, azalmis his, Semmes-Weinstein monofilament basing

esik hassasiyeti, Weber iki nokta diskriminasyon testi ve kavrama
guict verilerinin degerlendirildigi bir calismada subjektif verilerle
objektif veriler arasinda korelasyon olmadigi belirtilmistir (13).
Calismamiz retrospektif oldugu icin cerrahi ile iliskili parestezi
insidansi ve sinir dermatomuna uyan alanlarin degerlendirilmesi
yaptlamamistir.

Periferik sinir blogu uygulamalarinda komplikasyonlari
azaltmak ve blok etkinligini artirmak icin sinir stimilatori
ile birlikte ultrasonografi kullanilmaktadir. Bununla birlikte
sadece sinirstimulatori kullanilarak yapilansinir bloguna gére
ultrasonografiesligindeyapilanbloklarda;igneile penetrasyon
sonucu istemsiz parestezinin iki kat fazla oldugu gosterilmistir
(14). Parestezinin sadece ultrasonografi kilavuzlugunda
yapilan sinir bloklarinda, sadece sinir stimilatori esliginde
veya her ikisinin kombinasyonu ile yapilan sinir bloklarina
gore daha sik gorildigi gozlemlenmistir (15). Ancak,
ultrasonografi ile sinir blogu uygulanmasi sirasinda olusan
agrinin gec ya da uzun donem norolojik defisit insidansi
artistyla iliskisi gosterilememistir (14,15). Ultrasonografi
kilavuzlugunda yapilan sinir bloklarinda sinir stimilatori ile
yapilan sinir bloklarina gore parestezi insidansini azaltmadaki
basarisizlik, siniri cevre dokulardan ayirmadaki teknik ve
deneyim eksikligi sonucu istemsiz sinir temasi nedeni ile
olabilir (16,17). Baska bir nedeni ise sinir stimllasyonu
sirasindaki parestezinin subjektif olarak kas kasiimalari ile
karistiriimasi sonucu az bildirilmesi olabilir (15). Klinigimizde
periferik sinir blogu uygulamalari noérostimilatér ve
ultrasonografi esliginde yapilmaktadir. Sinir cevresi bag
dokusunun énemli mekanik ve koruyucu roll vardir ve yapisi
her bir sinir boyunca degisir. Proksimal segmentte yapilan bir
sinir blogu, sinir dokusunun daha yiiksek konsantrasyonda
olmasindan dolay! teorik olarak daha yiksek bir noronal
komplikasyon riski olusturmasi nedeni ile 6nemlidir (18,19).
Otuz iki calismanin degerlendirildigi bir derlemede periferik
noral bloklar arasinda en cok parestezi olusturan teknigin
interskalen brakiyal pleksus blogu oldugu gosterilmistir (3).
infraklavikiiler ve supraklavikiiler brakiyal pleksus bloklarinin
karsilastirildigi ve 35 mL %0,5 ropivakainin uygulandigr bir
calismada, sinir blogu vyaparken ignenin yonlendirilmesi
sirasinda parestezi insidansini supraklavikiiler grupta (%23,3)
infraklavikiiler gruba (%8) oranla daha ylksek bulmuslardir
(20). interskalen blokda brakiyal pleksus kilifinin icine ve
disina yapilan enjeksiyonlarin karsilastirildigr bir calismada
ise igne penetrasyonu sirasinda olusan gecici parestezi
insidansi; kilif disi grubu icin %86,7 ve kilif i¢ci grup icin
%96,7 bulunmustur. Ancak takipte hicbir hastada kalici yan
etki veya uzamis norolojik defisit bildirilmemistir (21). 2015
Amerikan Rejyonal Anestezi ve Agri Toplulugu verileri ignenin
ilerlemesi sirasindaki parestezinin periferal sinir hasarini tam
olarak 6ngérmedigini géstermistir (16). Bu bilgiler dahilinde
calismamizda brakiyal pleksus blogunun 3 ayri seviyedeki
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(interskalen, supraklavikiiler, aksiller) uzun siireli parestezi
insidansini degerlendirdigimizde, daha distal seviyelerde daha
az oranda uzun sireli parestezi gorilmesi dngorilmistiir.
Bununla birlikte calismamizda 6 aydan fazla parestezi tespit
edilen hastalarin en ylksek oranda, supraklavikiiler seviyede
sinir blogu yapilan hasta grubunda oldugu g6zlemlenmistir.
Klinigimizde interskalen bdlgede sinir blogu daha cok omuz
ameliyatlarinda postoperatif analjezi amach kullanirken,
aksiller ve supraklavikiiler bdlgedeki sinir blogu operasyon
sartlari saglamak icin anestezi amach kullanilmaktadir. Bu
nedenle interskalen bolgedeki sinir bloklarinin %94,3'linde
genel anestezi uygulamasi tamamlayici anestezi yontemi
iken; supraklavikiler bolgedeki sinir bloklarinin %35,2'sinde
ve aksiller bolgedeki sinir bloklarinin %31,1'inde basarisiz blok
nedeniyle kurtarici anestezi yontemi olarak uygulanmistir.
Calismamizda supraklavikiiler bdlgedeki sinir blogunda
interskalen bdlgedeki sinir bloguna gore istatistiksel olarak
anlamli olmasa da daha fazla parestezi goriilmesinin nedeni;
klinigimizde postoperatif analjezi amaciyla interskalen
bélgeden sinir blogunun daha fazla uygulanmasi ve
anestezistin klinik deneyiminin bu sinir blogunda diger
bloklardan daha yiiksek olmasi olabilir. Bunun yani sira
gruplardaki 6rneklem sayisinin benzer olmamasi da farkliliga
neden olmus olabilir.

Calismanin Kisithliklar

Calismamizin  retrospektif olarak planlanmis  olmasi,
gruplardaki 6rneklem dagihminin benzer olmamasi ve 6rneklem
sayisinin az olmasi énemli kisithihigidir. Ayni zamanda calismaya
alinan hastalarda gerceklestirilen bloklar farkli zamanlarda farkli
anestezistler tarafindan gerceklestirilmistir. islemi uygulayan
kisinin deneyiminin de parestezi gelismesinde etkili bir faktor
olabilecegi dikkate alindiginda bu durum calismamizin 6nemli
kisitliliklar arasindadir.

Calismamizda interskalen, suprakalvikiiler ve aksiller brakial
pleksus bloklarini iceren st ekstremite sinir blogundan sonra
gelisebilecek kisa ve uzun siireli parestezi insidansi goreceli olarak
yiiksek olabilmesine ragmen parestezi bulgularinin 9%30,2'sinin
uyusukluk ve 090254'lUniin  karincalanmayi iceren hafif
semptomlar oldugu gozlemlendi. Risk faktorii olarak hastaya ait
etiyolojik 6zellik bulunmadi. Bu nedenle parestezi gelismesinde
anestezi ve hasta ile ilgili faktorlerin yani sira cerrahi yontem ile
iliskili risk faktorlerinin de arastiriimasi gerekmektedir. Parestezi
gelismesinde etkili olabilecek risk faktorlerinin tanimlanabilmesi
ve dogru hasta seciminin yapilabilmesi icin blok seviyesinin ayni
oldugu, daha fazla hasta sayisini iceren prospektif ve randomize
calismalarin yapiimasi gereklidir.
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Torakolomber Vertebra Kiriklarinin Stabilizasyonuna Kirik
Vertebranin Dahil Edilmesi: Tek-Merkezli Erken Donem Klinik ve
Radyolojik Sonuclarimiz

Including the Fractured Vertebra in Stabilization of Thoracolumbar Vertebral Fractures: Our
Single-Centered Early Stage Clinical and Radiological Results

©® Faruk Tonga

Amasya Universitesi Tip Fakiiltesi, N6rosiriirji Anabilim Dali, Amasya, Tiirkiye

Amac: Bu calismanin amaci, torakolomber vertebra kiri§i nedeniyle uzun segment (US) ve kirik vertebranin dahil edildigi kisa segment (KS+)
stabilizasyon teknikleriyle opere ettigimiz hastalarin erken dénem klinik ve radyolojik sonuglarini karsilastirmaktir.

Gereg ve Yontem: Ocak 2014-Agustos 2021 tarihleri arasinda T11-L2 vertebra kingi nedeniyle klinigimizde opere edilen 38 hasta calismaya dahil
edildi. Iki farkh operasyon teknigi icin retrospektif olarak elde edilen radyolojik ve klinik sonugclar karsilastirildi. Agr siddeti igin viziiel analog skala
(VAS) kullanildi.

Bulgular: Hastalarin 17'si kadin ve 21'i erkekti. Ortalama yas 40,39 idi. Yirmi sekiz hasta trafik kazasi, 10 hasta diisme nedeniyle opere edilmisti.
Yirmi hastaya US, 18 hastaya KS+ yapildi. Operasyon siiresi, kan kaybi, preoperatif lokal kifoz acisi ve korpus anterior ylikseklik kaybi, postoperatif
mobilizasyon siiresi, postoperatif VAS, hastane kalis siiresi, postoperatif lokal kifoz agisi ve korpus anterior ylkseklik kaybr US ve KS+ hastalar icin
sirasiyla; 171-141 dk, 400-300 mL, 11,70°-11,11°, %46-45, 1,7-1,1 glin, 4,8-3,3, 6,4-4,6 giin, 5,30°-4,89°, %29,70-%30 idi. KS+ hasta grubunda;
operasyon siireleri, kan kaybi miktari, postoperatif VAS degerleri, postoperatif mobilizasyon siiresi ve hastanede kalis glin sayisi agisindan US hasta
grubuna gore istatiksel olarak anlamlilik vardi. Radyolojik dl¢timlerde farklilik yoktu.

Sonuc: Kirik vertebranin dahil edildigi KS+ stabilizasyonun erken dénem klinik sonuglari US stabilizasyona gore daha iyi olabilir. Bu konuda daha
cok calismaya gereksinim vardir.

Anahtar Kelimeler: Lokal Kifoz Acisi, Korpus Anterior Yiikseklik Kaybi, Vertebra Kirigi, Posterior Stabilizasyon, Torakolomber Fraktir

Abstract

Objectives: To compare the early stage clinical and radiological results of patients suffering from thoracolumbar vertebral fracture, who we
operated with the long segment (LS) and short segment (SS+) stabilization techniques, including the fractured vertebra.

Materials and Methods: Thirty-eight patients who were operated in our clinic for T11-L2 vertebral fracture between January 2014 and August 2021
were included in the study. The radiological and clinical results obtained retrospectively for two different operating techniques were compared. The
visual analogue scale (VAS) was used for evaluating pain intensity.

Results: There were 17 female and 21 male patients. The mean age was 40.39 years. Of the patients, 28 were operated due to traffic accidents, 10
due to falls. LS was performed in 20 patients and SS+ was performed in 18 patients. Operation times, blood loss, preoperative local kyphosis angle
and corpus anterior height loss, postoperative mobilization time, postoperative VAS, hospital stay, postoperative local kyphosis angle and corpus
anterior height loss for LS and SS+ patients were 171-141 min, 400-300 mL, 11.70°-11.11°, 46-45%, 1.7-1.1 day, 4.8-3.3, 6.4-4.6 day, 5.30°-4.89°,
and 29.70-300%, respectively. In the SS+ group, there were statistically significant differences in terms of operation times, blood loss, postoperative
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VAS values, postoperative mobilization time and number of days of hospitalization compared to the LS patients group. There was no difference in

radiological measurements.

Conclusion: The early stage clinical results of SS+ stabilization including the fractured vertebra may be better than LS stabilization. Further clinical

studies are needed on this subject.

Key Words: Local Kyphosis Angle, Anterior Corpus Height Loss, Fractured Vertebra, Posterior Stabilization, Thoracolumbar Fracture

Torakolomber bolge (TKLB), kismen hareketsiz ve hafif kifotik
alt torakal vertebralar ile daha hareketli tist lomber verteblardan
olusur (T10-L2). Biyomekanik ozelliklerine bagh olarak TKLB
bolge, vertebra travmalarinin en fazla gorildigu bolgedir (1,2).

TKLB bolge kiriklari, travmanin tipine gore cerrahi ya da medikal
olarak tedavi edilir. Tedavi yontemlerinin belirlenmesinde cesitli
siniflamalar mevcuttur. Glinlimiizde AO spine TKLB spine travma
siniflama sistemi kullanilmaktadir (1). Cerrahi tedavi secenekleri
arasinda anterior, posterior, lateral veya kombine yaklasimlar
bulunmaktadir. Posterior pedikiiler stabilizasyon, her ti¢ kolonun
da tespitine olanak sagladigindan, spinal cerrahlar tarafindan
en cok tercih edilen cerrahi tekniktir (2). Posterior stabilizasyon
kisa segment (KS) ya da uzun segment (US) olarak uygulanir.
Kirik vertebranin 2 Ust ve 2 alt vertebrayi icine alacak sekilde
stabilizasyonu US, 1 Ust ve 1 alt vertebray icine alacak sekilde
stabilizasyonu ise KS stabilizasyon olarak tanimlanmaktadir. Bu
tekniklerin; kirik vertebranin stabilizasyona dahil edildigi US+ ve
KS+ versiyonlari da bulunmaktadir (1,2).

Calismamizin amaci; klinigimizde TKLB vertebra kingi
nedeniyle US ve KS+ teknikleriyle opere edilen hastalarin erken
donem klinik ve radyolojik sonugclarini karsilastirmak, KS+ ve US
stabilizasyonun avantaj ve dezavantajlarini tartismaktir.

Gereg ve Yontem

Ocak 2014-Agustos 2021 tarihleri arasinda T11-L2 vertebra
kirigi nedeniyle klinigimizde 38 hasta opere edildi. Preoperatif
agir norolojik defisiti olmayan, AO Spine TKLB yaralanma
skoru (TLAOSIS) 4 ve lizeri olan hastalar calismaya dahil
edildi. Hastalar US ve KS+ olmak lizere 2 gruba ayrildi. US
grupta kirik vertebraya vida yerlestirilmedi (Sekil 1). KS+ da
ise kirik vertebraya 2 adet pedikil vidasi yerlestirildi (Sekil
2). Retrospektif olarak hastalarin demografik 6zellikleri,
preoperatif-postoperatif viziiel analog skala (VAS) degerleri,
operasyon siireleri ve intraoperatif kan kaybi miktarlari,
preoperatif ve postoperatif lokal kifoz acilari (LKA) ve kirik
vertebralardaki korpus anterior ylikseklik kayiplari (KAYK),
postoperatif mobilizasyon siireleri ve hastane kalis sureleri
karsilastinldi. Postoperatif LKA ve KAYK ol¢limleri hastalar
taburcu edilmeden &nce cekilen kontrol grafileri lizerinde
yapildi. Hastalarin hepsi yazar tarafindan opere edildi.

Hastalarin preoperatif ve postoperatif agri siddetlerini
olcmek icin VAS kullanildi. LKA dlciimlerinde Kuklo ve ark!nin
(3) en glvenilir yontem olarak kabul ettigi metod 1, KAYK
olclimlerinde ise Mumford ve ark!nin (4) tanimladigi yontem
kullanildi [KAYK=Z/((X+Y)/2)x100] (Sekil 1A, D).

Bu calisma icin Amasya Universitesi Girisimsel Olmayan
Klinik Arastirmalar Etik Kurulu'ndan onay alindi (karar no: 146,
tarih: 04.11.2021).

istatistiksel Analiz

Verilerin istatistiksel analizi SPSS 25.0 programi ile yapildi
(IBM, Armonk, NY, USA). Kategorik degiskenler, frekans ve
ylizde olarak tanimlandi; sirekli degiskenler ortalama +
standart hata olarak tanimlandi. Verilerin normal dagilima
uygunlugu Kolmogorov-Smirnov testi ile degerlendirildi. ikili
gruplarin ortalamasini karsilastirmak icin bagimsiz 6rneklem
t-testi ve normal dagilima uymayan ikili gruplarin ortancasini
karsilastirmak icin Mann-Whitney U testi kullanildi. Arastirmada
istatistiksel anlamlilik dlizeyi 0,05 olarak kabul edildi.

Bulgular

Calismaya toplam 38 hasta (17 K, 21 E) katildi. Hastalarin
ortalama yasi 40,39 (25-58) idi. Travma nedenleri; 28 (%73,68)
hastada trafik kazasi, 10 (%26,32) hastada yliksekten diisme
olarak belirlendi. Yirmi bir (%55,26) hastada L1, 10 (%26,32)
hastada T12, 5 (%13,16) hastada L2, 2 (9%5,26) hastada ise T11
vertebra kirgi vardi. Otuz iki (%84,21) hasta burst kingi (Sekil
2B, C), 6 (%15,79) hasta distraksiyon tipi kirik (Sekil 1A-C)
nedeniyle opere edildi. Bu kirik tipleri US ve KS+ grupta sirasi
ile 16 /16 burst tipi ve 4 [2 distraksiyon tipi idi. US grupta 3,
KS+ grupta 1 olmak lizere toplam 4 hastada gegici nérodefisit
saptandi. Diger hastalarin preoperatif norolojik muayeneleri
normaldi (Tablo 1). Posterior yaklasimla 20 hastaya US, 18
hastaya KS+ stabilizasyon yapildi. Operasyon siireleri; US'de 171
dakika ve KS+'da ise 141 dakika, intraoperatif kan kaybi; US'de
400 mL ve KS+'da 380 mL idi. Postoperatif mobilizasyon siireleri;
genel ortalama 1,4 giin, US grupta 1,7 giin ve KS+'da ise 1,1
giindii. Postoperatif VAS degerleri; US'de 4,8, KS+'da ise 3,3 idi.
Postoperatif hastane kalis streleri; US'de 6,4 giin, KS+'da 4,6
gundi. Preoperatif LKA, postoperatif LKA, preoperatif KAYK ve
postoperatif KAYK ortalama degerleri US ve KS+ grupta sirasi ile
11,70° ve 11,11°, 5,30° ve 4,89°, %46 ve 945,83, %29,70 ve %30
idi. Her iki gruptaki hastalarin yaslar, preoperatif VAS, LKA ve
KAYK, postoperatif LKA ve KAYK degerlerinde istatistiksel olarak
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farkhlik yoktu. KS+ hasta grubunda operasyon siireleri, kan kaybi
miktari, postoperatif VAS degerleri, postoperatif mobilizasyon
sliresi ve hastanede kalis giin sayisi agisindan US hasta grubuna
gore istatiksel olarak anlamhlik vardi (Tablo 2). Postoperatif

donemde US grupta, obez olan 2 hastada insizyon yerinden yag

Tablo 1: Hastalarin genel dzellikler

Ozellik

Cinsiyet (%)

Kirik seviyesi (%)

Travma nedeni (%)
Yas (ortalama yil)

Kirik tipi (%)

Nérolojik durum

US: Uzun segment, KS+: Kisa segment

Kadin

Erkek

™m

T12

L1

L2

Trafik kazasi

Diisme

Burst
Distraksiyon
Norodefisit yok

Gegici norodefisit

Toplam hasta
17 (44,7)

21 (55,3)

2 (5,26)

10 (26,32)
21 (55,26)
5(13,16)
28 (%73,68)
10 (%026,32)
40,39

32 (%84,21)
6 (%15,79)
34

4

US (n=20)

nekrozuna bagli hafif akinti oldu. Bu iki hastada postoperatif 7.
glinde oral antibiyotik ile taburcu edildi. US teknigi cogunlukla
calismanin ilk yillarindaki hastalarda uygulandi. Calismanin son
yillarinda ise KS+ teknigi tercih edildi.

KS+ (n=18)
9
9

N © N

40,78
16

17

Sekil 1: US teknikle opere edilen T12 vertebra kirngi. A) Preoperatif sagittal planda LKA ve AVYK &lctimleri, B,C) Preoperatif koronal ve aksiyal tomografi
kesitleri D) Postoperatif LKA ve AVYK 6l¢timleri

US: Uzun segment, LKA: Lokal kifoz acisi, AVYK: Anterior cisim ylikseklik kaybi
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TKLB vertebra kiriklarinda cerrahi tedavinin amaci, kingin
neden oldugu mekanik stabilizasyonun saglanmasi, norolojik
defisitin 6nlenmesi ya da var olan norolojik defisitin iyilesmesinin
hizlandirilmasi,  hastalarin  agrilarinin ~ azaltilmasi,  erken
mobilizasyon ve uzun hastane kals stirelerinin dnlenmesidir.

Tablo 2: US ve KS+ hasta gruplarinin karsilastirilma sonuclan

TKLB vertebra kiriklarinin cerrahi tedavi secenekleri arasinda
posterior, anterior, lateral ya da bunlarin kombinasyonlarindan
olusan cerrahi teknikler kullanilir. Posterior stabilizasyon
teknikleri, spinal cerrahlar tarafindan en cok uygulanan cerrahi
tekniktir ve posterior segmental stabilizasyon 1986'da Roy-
Camille ve ark. (5) tarafindan tanimlanmustir.

TKLB vertebra kiriklarinda US ve KS posterior transpedikiler
fiksasyon siklikla kullanilan cerrahi tekniklerdendir (6,7).

US (n=20) KS+ (n=18) ..

X + Sy X+ Sy p-degeri
Yas (y1l) 40,051,565 40,781,748 0,757
Operasyon siiresi (dk) 171,152,444 141,282,717 0,001
Kan kaybi (mL) 400,03,536 380,03,593 0,001
Postop. mobilizasyon (giin) 1,700,105 1,110,111 0,001
Preop. VAS 8,500,115 8,670,162 0,510
Postop. VAS 4,800,2 3,330,214 0,001
Postop. hastane kalis stiresi (gtin) 6,400,134 4,610,143 0,001
Preop. LKA (°) 11,700,963 11,111,357 0,721
Postop. LKA (°) 5,300,524 4,890,874 0,682
Preop. KAYK (%) 46,001,948 45,831,511 0,947
Postop. KAYK (%) 29,705,411 30,001,532 0,878

X: Ortalama, Sy : Standart hata, dk: Dakika, mL: Mililtre, LKA: Lokal kifoz acisi, KAYK: Korpus anterior yiikseklik kaybi

Sekil 2: L2 vertebra kirigi. A-B-C) Preoperatif sagittal aksiyal CT ve lateral X-ray, D) Postoperatif KS+ ve X-ray goriintileri

CT: Bilgisayarli tomografi, KS+: Kisa segment
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Kifoz korreksiyonu ve vertebra vyiiksekliginin US posterior
transpedikiiler stabilizasyon ile daha iyi saglandigi bildirilmistir
(8,9). 1994 yilinda Dick ve ark. (10), kirik vertebraya da
transpedikiiler vida yerlestirerek KS internal fiksasyonunun
US fiksasyona gore dezavantajlarini ortadan kaldirmistir. Bu
biyomekanik calismanin sonucunda, aksiyel yiik kapasitesinin
%160, egilme rezistansinin %48 ve torsional rijiditenin %38
arttigi bildirilmistir. Daha az segmentin fikse edildigi KS
stabilizasyonda flizyon yetmezligi ve kifoz gelisimi yiiksektir
(2,11-13). Kirik vertebranin KS fiizyona dahil edilmesinin bu
komplikasyonlari énledigi (6nleyebilecedi) bildirilmistir (11-19).
Biyomekanik calismalar, KS stabilizasyonda kirik vertebranin
stabilizasyona dahil edilmesinin stabilizasyon direncini artirdigt,
kirik vertebraya vida yerlestirilmeyen stabilizasyonlara gore
vidalar lizerindeki stresi ve fleksiyon-ekstansiyonda omurganin
hareketini  %30-100 oraninda azalttigini  gdstermistir
(9,14,20,21). Radyolojik calismalarda KS+ ve US stabilizasyon
teknikleri karsilastirimis, gerek erken dénemde gerekse uzun
donem takiplerde benzer radyolojik sonuglarin elde edilmesi
nedeniyle KS+ tekniginin US stabilizasyona tercih edilebilecegi
bildirilmistir (16,18,22-24). US ve KS+ teknigini karsilastirdigimiz
calismamizda preoperatif LKA, KAYK ve postoperatif LKA, KAYK
degerleri arasinda istatiksel olarak anlaml bir farklilik tespit
etmedik (sirasi ile p>0,721, p>0,947, p>0,682, p>0,878). Bu
konuda calismamiz literatiir ile uyumludur. Calismada her iki
stabilizasyon tekniginin kullaniimasinin nedeni, ilk yillarinda
cogunlukla US teknigini tercih etmekteyken, son vyillarda
deneyimimizin artmasi ve klinik sonuglarin memnuniyet verici
olmasi nedeniyle KS+ teknigi kullanmamizdir.

TKLB vertebra kiriklari en sik 3. ve 4. dakikada, siklikla L1 ve
T12 vertebralarda goriiliir. En sik neden trafik kazasidir (%34-78)
(8,11,15,25). Cahismamizda da en sik neden trafik kazasi (%73,68)
olarak saptanmistir. TKLB vertebra kiriklarinin erkeklerde daha sik
gorildigu bildirilse de opere ettigimiz hastalarda cinsiyet farki
yoktur (8,11,12,15,16,25-27). Calismamizdaki yas ortalamasi
40,39 ve en sik rastlanan neden trafik kazasi (%73,68) olarak
saptanmistir. L1 (21 hasta) ve T12 (10 hasta) vertebralar en sik
kirtlan vertebralardir.

KS+ tekniginin diger tekniklerle karsilastirildigr calismalarda
operasyon oncesi ve sonrasi VAS degerlendirilmesinin
yapildigi cahsmalar cok fazla degildir. Kapoen ve arknin (19),
yaptigi meta-analizde, KS+ stabilizasyonun diger tekniklerle
karsilastirildiginda, postoperatif VAS dederlerini istatiksel
olarak anlamli diizeyde dusiirdiglini tespit etmistir. Ancak
baska bir calismada postoperatif VAS degerlerinde anlamh bir
farkhlik bulunmamistir (28). Bizim 38 hastalik serimizde de KS+
stabilizasyonu uyguladigimiz hastalarin VAS degerleri de US
stabilizasyona gore istatistiksel olarak anlamli derecede diisiik
bulunmustur (p<0,001). Bunun nedeninin kirk vertebraya
yerlestirilen vidalarin, kirk parcalari erken dénemde stabilize
etmesine bagl oldugunu diistinliyoruz.
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TKLB vertebra kiriklarinin - cerrahi tedavileri sirasinda
operasyon siiresi ve kan kaybi miktari, operasyonun yapildigi
merkez, cerrahi ve anestezi ekibinin deneyimi yaninda cerrahi
teknikle de iliskilidir. Cerrahi teknikten bagimsiz olarak operasyon
siiresi ve kan kaybi acisindan cok fazla farklilik olmadig
bildirilse de (13,25), 176 hastalik bir meta-analiz calismasinda
KS stabilizasyonda, US stabilizasyona gore daha kisa operasyon
stiresi ve kan kaybr miktarinda ise farklihk olmadigi saptanmistir
(29). Calismamizda operasyon siiresi ve intraoperatif kan kaybi
KS+ stabilizasonda istatiksel olarak anlaml bir sekilde diisiik
bulunmustur (p<0,001). Bunun nedeni, 5 vertebra yerine 3
vertebranin eksplore edilmesi, deri kesisinin ve disseke edilen kas
miktarinin daha az olmasidir.

US ve KS/KS+ stabilizasyon yapilan hastalarin postoperatif
moblizasyon ve hastanede kalis siirelerini karsilastiran ¢ok fazla
calisma yoktur. Guven ve ark!nin (25), 72 hastalik US, US+, KS
ve KS+ tekniklerinin karsilastirmasini yaptigr calismada cerrahi
teknikten bagimsiz olarak hastalari postoperatif ortalama 3.
glinde mobilize etmis ve 10. giinde ise taburcu etmistir. Biakto
ve ark. (30), US teknikle opere edilen hastalarin %37,5 oraninda
14 giinden fazla hastanede kaldiklarini, KS hastalarda ise 14
giinden fazla hastanede kalan olmadigini bildirmistir. Wang
ve ark. (8), tlim hastalarini postoperatif 2. veya 3. giinde
mobilize etmistir. Bizim serimizde ise tlim hastalar postoperatif
ortalama 1,4 glinde, US hastalar 1,7 giinde, KS+ hastalar 1,1
giinde mobilize edildi ve US hastalar 6,4 glinde, KS+ hastalar
4,6 gunde taburcu edildi. KS+ gruptaki hastalarin US gruba
gore daha erken mobilizasyonu ve hastanede kalis siirelerinin
daha kisa olmasi istatiksel olarak anlamh bulundu (p<0,001).
intraoperatif kan kaybinin ve operasyon siiresinin kisa olmasi,
postoperatif VAS degerlerinin disiik olmasi, kirik vertebranin
stabilizasyona dahil edilmis olmasinin bu sureleri etkiledigini
dustinmekteyiz.

Calismanin Kisithliklar

Hastalarin takip siireleri kisadir. Bunun nedeni; hastanemiz
tlkemizin batisi ile dogusu arasindaki bircok ilin kavsak
noktasinda bulunmasi ve opere ettigimiz hastalarin cogunlugu
bu iller arasindaki yolculuk sirasinda trafik kazasi geciren
hastalardan olusmasidir. Bu hastalar taburculuk sonrasi ikamet
ettikleri merkezlere nakledildigi icin uzun dénem izlemleri ve
radyolojik verileri elde edilememistir.

Torakolomber  vertebra  kiriklarinda  kirik  vertebrayi
stabilizasyona dahil ederek yapilan KS stabilizasyon; US
stabilizasyona gore erken dénemde radyolojik olarak benzer,
klinik seyir acisindan ise daha iyi sonuglar vermektedir. Yine de
daha cok olgulu ve daha uzun siire takipli retrospektif/prospektif
klinik cahsmalara ihtiyag vardir.
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Abstract

Objectives: Colorectal cancer is known as the third most common type of cancer worldwide. The microsatellite instability (MSI) pathway is effective
in the development of 15-20% of colorectal cancers. MSI is mainly caused by mutational inactivation of one of the four main MMR genes (MSH2,
MLH1, MSH6 or PMS2). This study was planned to investigate clinicopathological features of MSI in colorectal cancer and its effect on prognosis.
For this purpose, demographic and clinicopathological data of patient groups with MSI and microsatellite stability (MSS) were compared.

Materials and Methods: In this study, the pathology reports of 109 patients who were diagnosed with colorectal cancer and were operated on
between 01.01.2015 and 01.01.2019 in the Surgery Oncology Clinic of Cumhuriyet University Medical Faculty Hospital were analyzed retrospectively.
MLH-1, MSH-2, MSH-6, and PMS-2 antibodies were evaluated together with demographic and histopathological features and survival time of the
patients.

Results: The histological grade distribution difference between the MSS and MSI groups was not statistically significant (p=0.838). Mostly observed
T-stage was T3 in both groups, and the differences between the groups were not statistically significant (p=0.405). Regarding the N stage, NO was
more common in MSS and N2 in MSI; however, no significant difference was observed between the two groups (p=0.844). Lymphovascular invasion
(LVI) was not observed in most cases in both groups, and the differences between the groups were not statistically significant (p=0.493). Perineural
invasion (PNI) was present in most cases in both groups, and the differences between the groups were not statistically significant (p=0.987). Survival
rates according to the groups were evaluated using the Kaplan Meier test, and no statistically significant difference was found in the 2-year survival
rates (p>0.05).

Conclusion: In this study, the relationship of MLH1, MSH2, MSH6, and PMS2's immunohistochemical expression with clinicopathological parameters
and survival in patients with colorectal cancer was investigated. According to study results, the losses of expression in the cases were 13.7% for
MLH1, 9.1% for MSH2, 12.8% for MSH6, and 14.6% for PMS2. Although it was not statistically significant in the study, we think that the survival
rate is higher in cases with MSI. However, there was no statistical difference in MSI in terms of gender, age, grade, localization, LVI, and PNI. More
parameters should be studied to detect MSI.

Key Words: Colorectal Cancer, Microsatellite Instability, Microsatellite Stability

Amac: Kolorektal kanserler tiim diinyada en yaygin gériilen ticlincii kanser tiirii olarak bilinmektedir. Mikrosatellit instabilite (MSI) yolagi kolorektal
kanserlerin %15-20'sinin gelisiminde etkilidir. MSI, esas olarak dort ana MMR genlerinden birinin (MSH2, MLH1, MSH6 veya PMS2) mutasyonla
inaktivasyonundan kaynaklanir. Bu calisma kolorektal kanserde MSi'nin klinikopatolojik 6zellikler ve prognoz iizerine etkisini arastirmak icin
planlandi. Bu amacla; MSi ve mikrosatellit stabilite (MSS) hasta gruplarina ait demografik ve klinikopatolojik veriler karsilastirild.
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Gerec ve Yontem: Bu calismada, calisma grubu olarak Cumhuriyet Universitesi Tip Fakiiltesi Hastanesi Cerrahi Onkoloji Klinigi'nde 01.01.2015-
01.01.2019 tarihleri arasinda kolorektal kanser tanisi almis ve opere edilmis 109 hastaya ait patoloji raporlari retrospektif olarak incelendi. MLH-1,
MSH-2, MSH-6, PMS-2 antikorlari, hastalarin demografik ve histopatolojik dzellikleriyle ve sagkalim siireleriyle birlikte degerlendirildi.

Bulgular: MSS ve MSI gruplari arasindaki histolojik derece dagilim farki istatistiksel olarak anlamsizdi (p=0,838). Her iki grupta da T-evresi cogunlukla
T3 olup, gruplar arasindaki farkliliklar istatistiksel olarak anlamli degildi (p=0,405). N evresi de MSS'de NO, MSi'de ise N2 cogunluktaydi ve her iki grup
arasinda anlamli bir fark goriilmedi (p=0,844). Lenfovaskiiler invazyon (LVI) her iki grupta da olgularin ¢cogunlugunda olmayip, gruplar arasindaki
farkhliklar da istatistiksel olarak anlamli degildi (p=0,493). Perinéral invazyon (PNI) her iki grupta da olgularin cogunlugunda var iken, gruplar
arasindaki farkliliklar istatistiksel olarak anlamli degildi (p=0,987). Gruplara gore sagkalim oranlari Kaplan-Meier testi ile degerlendirildiginde 2 yillik
sagkalim oranlari arasinda istatistiksel olarak anlaml farklilik saptanmamistir (p>0,05).

Sonuc: Olgularimiz arasinda ekspresyon kaybr MLH1 icin 9%13,7, MSH2 icin %9,1, MSH6 icin %712,8 ve PMS2 icin %14,6 olarak bulunmustur.
Calismamizda MSI gosteren olgularda, istatistiksel olarak anlamli olmamakla birlikte sag kalim oraninin yiiksek oldugunu diisiiniiyoruz. Ancak MSI
icin cinsiyet, yas, grade, lokalizasyon, LVI, PNI agisindan istatistiksel olarak anlamli bir farklilik yoktu. MSI tespit etmek icin daha ¢ok parametrenin

calisiimasi gerektigi kanaatindeyiz.

Anahtar Kelimeler: Kolorektal Kanser, Mikrosatellit instabilitesi, Mikrosatellit Stabilitesi

Introduction

Colorectal cancers are the third most common type of cancer
worldwide; regarding cancer-related deaths, it ranks second
among the deadliest cancer types in both sexes (1). The mortality
due to malignant tumors developing in the gastrointestinal tract
is estimated to be higher than the mortality of cardiovascular
diseases in the coming years (2).

Colorectal cancer occurs through several mechanisms that
lead to the transformation of normal mucosa into adenoma
and then carcinoma. The defined molecular pathways are
microsatellite instability (MSI) pathway, chromosomal instability
pathway, and CpG island methylator phenotype pathway (3).
The chromosomal instability pathway mainly depends on the
mutations in the APC gene of the fifth chromosome (5g21).
This mutation is thought to be the earliest event in colorectal
cancer initiation and progression. The MSI pathway is effective
in the development of 15-200% of colorectal cancers (4).
Microsatellites are repetitive DNA sequences of one to four
base pairs distributed throughout the human genome (5).
The CpG island methylator phenotype is associated with the
transcriptional inactivation of tumor suppressor genes in
neoplasia. Short repeating nucleotide sequences distributed
throughout the genome are called microsatellites. Errors that
occur during repetitions are recognized and repaired by the
DNA mismatch repair system (MMR). MSI reflects the failure
of the MMR system in recognizing and repairing errors (6).
Somatic mutations and hypermethylation in the MMR system
are responsible for 15% of sporadic colorectal cancers. The
human MMR system consists of MLH1, MLH3, MSH2, MSH3,
MSH®6, PMSI, and PMS2 proteins. MSI is mainly caused by the
mutational inactivation of one of the four main DNA MMR
genes (MSH2, MLH1, MSH®6, or PMS2) (5,7). Colorectal cancers
are divided into three groups in terms of MSI. Tumors showing
MSI in >30-40% of the investigated loci are called MSI-High
(MSI-H). Tumors with MSI in <30-40% of the investigated loci

are called Low-Level MSI (MSI-L). Tumors in which no MSI is
detected in any locus are called microsatellite stable (MSS) (8).
MSI are important prognostic markers and have been defined as
a favorable prognostic factor in colorectal cancers (9,10). MSI-H
tumors have been suggested to have a better prognosis because
the likelihood of metastasis is less (11,12). MSI-H tumors are
mostly localized in the right colon and have mucinous features
histopathologically (13).

This study was planned to investigate clinicopathological
features of MSI in colorectal cancer and its effect of on prognosis.
For this purpose, demographic and clinicopathological data of
patient groups with MSI and MSS were compared.

Materials and Methods

Ethical approval was obtained from the ethics commission of
the Sivas Cumhuriyet University where the study was conducted
(2022-04/24 number and 27.04.2022 date).

In this study, the pathology reports of 109 patients diagnosed
with colorectal cancer and operated between 01.01.2015 and
01.01.2019 in the Surgery Oncology Clinic of Sivas Cumhuriyet
University Medical Faculty Hospital were retrospectively
analyzed.

Patients’ age at diagnosis, gender, tumor localization,
lymph node status, histological type, degree of differentiation,
T-stage, lymphovascular invasion, and perineural invasion were
evaluated. Immunohistochemically detected MLH-1, MSH-2,
MSH-6, and PMS-2 antibodies than are used to identify MSI,
the demographic and histopathological characteristics of the
patients, and their survival period were evaluated together.

Statistical Analysis

All analyzes were performed in SPSS 17.0 for Windows and
the confidence interval was taken as 95%. Nominal and ordinal
parameters were defined by frequency analysis, and age, which is
the only numerical measurement value of the study, was defined
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by mean and standard deviation (SD). Chi-square similarity ratio
and chi-square test were employed for the differentiation of
categorical data. The Kolmogorov-Smirnov test was used to
confirm that age showed had a normal distribution.

The ages of 109 patients were ranged between 49 and 81,
with a mean age + SD of 70.51+6.41 years. Fourty (36.6%) of
the cases were female and 69 (63.3%) were male.

Regarding the nuclear expression of MMR proteins, MSS
was detected in 83 cases (76.1%), whereas MSI| was detected
in 26 cases (23.8%). The expression patterns and distributions
of MLH1, MSH2, MSH6, PMS2 proteins of the cases are given
in Table 1. The examples of MMR proteins' immunoreaction
patterns are given in Figure 1.

Regarding the tumor grade, 36 cases (33.0%) were grade
1 (G1), and 73 (66.9%) were grade 2 (G2). T-stage of the
tumor was distributed as T3 in 72 cases (66.0%), followed by
T4 in 24 (22.0%) and T2 in 13 (11.9%) cases. Regarding the N
stage showing lymph node involvement of the cases, 52 cases
(47.7%) were in NO, 31 (28.4%) in N1, and 26 (23.8%) in N2.
Lymphovascular invasion was detected in 36 (33.0%) and
perineural invasion in 59 (54.1%) patients.

Regarding the relationships of MSS and MSI with
clinicopathological parameters; The mean age was 70.0 in
the MSS group and 70.5 in the MSI group, and the difference
between the groups was not significant (p>0.05). Males were in
the majority in both MSS and MSI groups, and the differences
according to gender were not significant (p=0.091). The most
common histological grade was G2 in both MSS and MSI groups.
Besides, the histological grade distribution difference between
the MSS and MSI groups was not statistically significant
(p=0838). Mostly observed T-stage was T3 in both groups, and the
differences between the groups were not statistically significant
(p=0.405). Regarding the N stage, NO was more common in MSS

and N2 in MSI; however, no significant difference was observed
between the two groups (p=0.844). Lymphovascular invasion
(LVI) was not observed in most cases in both groups, and the
differences between the groups were not statistically significant
(p=0.493). Perineural invasion (PNI) was present in most cases
in both groups, and the differences between the groups were
not statistically significant (p=0.987) (Table 2). The mean tumor
size was 5.2 cm in the MSS group and 4.6 cm in the MSI group,
and the difference between the groups was not statistically
significant (p=0.452).

Out of 83 cases with MSS, 16 deaths occurred in 2 years,
and 67 cases (80.7%) survived, the mean survival time was
found to be 21.1+0.69 months. Whereas out of 26 cases with
MSI, 6 deaths occurred, and 20 cases (76.9%) survived, the
mean survival time was found to be 21.7+1.05 months (Table
3). Survival rates according to the groups were evaluated
using the Kaplan-Meier test, and no statistically significant
difference was found between the 2-year survival rates
(p>0.05) (Figure 2).

It was found that there was no progression in 65 (78.3%)
of the 83 cases showing MSS; progression was observed in 18
cases; the average survival period was 23.5+0.25 months. It
was found that there was no progression in 22 of the 26 cases
showing MSI (84.6%); progression was observed in 4 cases; the
average survival time was 23.1+0.63 months (Table 4). When
the survival rates were evaluated according to the groups, there
was no statistically significant difference between the 2-year
survival rates (p>0.05) (Figure 3).

Colorectal cancer is the second most common cancer in
women after breast cancer and the third most common in men
after lung and prostate cancers (14). The mean age of incidence
is 62, and the risk group is 60-79-year-olds (15). MSI are sporadic
or inherited defects in DNA repair genes (16).

Table 1: Immunchistochemical evaluation of MMR proteins' nuclear expressions

MLH 1 MSH 2 MSH 6 PMS 2
+ + + +

- + + -

+ + + -

+ - - +

+ + - +

- - +

- - + -

+ + - -

- + - -

MSS: Microsatellite stability, MSI: Microsatellite instability, MMR: Mismatch repair system
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MSS or MSI Number of cases Percentage
MSS 83 76.1
MSI 5 4.5
MSI 2 1.8
MSI 1 0.9
MSI 5 4.5
MSI 4 3.6
MSI 1 0.9
MSI 4 3.6
MSI 3 2.7
MSI 1 0.9
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Figure 1: Immunoreactions patterns of MMR proteins magnified by 100, (A: MSH2 expression, B: PMS2 expression, C: MLH1 expression, D: MSH6
expression loss)

MMR: Mismatch repair system

MSS MSI p-value
Count Row N Count Row N
% %
Male 56 81.2% 13 18.8% 0.091
Gender
Female 27 67.5% 13 32.5%
1 28 77.7% 8 22.2% 0.838
Grade
2 55 75.3% 18 24.7%
Right column 21 77.8% 6 22.2% 0.516
Left column 25 69.4% 1 30.6%
Localization Rectosigmoid 15 71.4% 6 28.5%
Rectum 15 88.2% 2 11.8%
Transverse colon 7 87.5% 1 12.5%
T2 1" 84.6% 2 15.3%
T T3 56 77.7% 16 22.2% 0.405
T4 16 66.6% 8 33.3%
N O 41 78.8% n 21.1% 0.844
N N1 25 80.6% 6 19.3%
N 2 17 65.3% 9 34.6%
o Yes 29 80.5% 7 19.4% 0.493
Lymphovascular invasion
No 54 74.0% 19 26.0%
. i . Yes 45 76.2% 14 23.7% 0.987
Perineural invasion
No 38 76.0% 12 24.0%
. Alive 67 77.0% 20 22.9% 0.674
Two-year survival
Ex 16 72.7% 6 27.2%

MSS: Microsatellite stability, MSI: Microsatellite instability
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Figure 2: Comparison of 2-year survival rates of the groups with MSS
and MSI

MSS: Microsatellite stable, MSI: Microsatellite instability

Colon cancers with MSI show different clinical and
pathological features. MSI is detected in more than 90% of
patients with hereditary non-polyposis colorectal cancer and
approximately 15% of sporadic colorectal cancers (17,18).
Sporadic colorectal cancers are much more common than
hereditary forms, so most tumors with MSI are sporadic tumors
(19).

Knowing the presence of MSI in patients with colorectal
cancer is important for prognosis, treatment, and family
guidance (16). Studies have shown that tumors with MSI cause
fewer lymph nodes and distant organ metastases than those
without MSI, even if they have a better prognosis and advanced
stages (20,21).

The immunohistochemical technique is 94% sensitive in
detecting germline mutations in DNA MMR proteins for MLH1,
MSH2, MSH6, PMS2 (22,23). Negativity in at least one of the
antibodies is considered as MSI (24).

In the literature, immunohistochemical staining loss is
mostly observed in MLH1 and PMS2 among the four proteins
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Figure 3: Progression-free survival graph based on MS status

Table 3: Survival analysis according to microsatellite status

959% Confidence interval

MS status N Ex Living Survival rate Average survival time

lower-upper
MSS 83 16 67 80.7% 21.1+0.69 19.72-22.44
MSI 26 6 20 76.9% 21.7+£1.05 19.64-23.75

MSS: Microsatellite stability, MSI: Microsatellite instability

Table 4: Progression-free survival analysis according to MS status

MS status N Progression Survival rate
Yes None

MSS 83 18 65

MSI 26 4 22

MSS: Microsatellite stability, MSI: Microsatellite instability
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Average survival time 95% Confidence interval lower-upper

78.3%
84.6%

22.95-24.12
22.84-24.01

23.5+0.25
23.1+0.63
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(22,25). The negativity of all four antibodies was reported as
1.4% (22). In this study, the loss was mostly observed in PMS2
(14.6%), followed by MLH1 (13.7%) and MSH6 (12.8%). The
least negativity was observed in MSH2 (9.1%). The negativity of
all four antibodies was observed in 4 cases in this study, which
is 3.6%, slightly higher than the rate stated in the literature.

In the study of Karahan et al. (26), consisting of 186
cases, the loss of MLH1, MSH2, MSH6, PMS2 was found to be
correlated with poor differentiation and mucinous histology.
Mucinous components, lymphovascular invasion, and intense
intratumoral lymphocyte infiltration were more common in
cases with loss of MLH1 and PMS2. There was no correlation
between the localization and MLH1 and MSH2 negativity. All
four antibodies were found to be negative in 2 cases (26).

DNA-MMR enzymes work in pairs. When the MLH1 function
isimpaired, the immunoreactivity of PMS2 is impaired, and when
the function of MSH2 is impaired, MSH6's immunoreactivity
is impaired (14). In this study, the loss of PMS2 expression
was observed in 11 of 15 cases evaluated as MLH1 focal and
negative. MSH6 expression loss was observed in 5 of 10 cases
with MSH2 loss.

In this study, MSI was detected in 23.9% of the cases.
Regarding the results of studies in the literature, MSI has been
detected in a wide range of 9-289% due to various variables and
limitations. In this context, the rate of the cases with MSI seems
compatible with these data (27,28).

Some studies supporting MSI as a positive predictor in
patients with colorectal cancer have been reported (29,30).
Although MSI tumors are mucinous adenocarcinoma type and
tend to be poorly differentiated, stage-specific survival rates are
higher (31). In a study, MSI status was investigated in 91 patients
with rectal cancer, and it was shown that disease-free survival
and overall survival rates were higher in patients with MSI. On
the other hand, another study including 181 patients reported
that the MSI status of the patients with sporadic colorectal
cancer did not make a statistically significant difference for
prognosis (32-34). A cohort study consisting of 738 patients
suggested that MSI has a positive contribution to metastasis-
free survival (35). The current study showed that MSI status did
not affect 2-year survival of the patients with colorectal cancer.

In a study conducted by Goldstein et al. (36) with 55 MSI
cases, the mean age of the cases was 67. On the other hand, the
mean age of patients with MSI was 70.5 in this study, slightly
above the average reported in the literature.

Poor differentiation, in other words, high histological grade, is
another histopathological parameter associated with MSI in the
literature (37,38). Xiao et al. (28) found that poor differentiation
was more common in MSI tumors compared to MSS tumors. In
their study investigating the effects of histological grade and

MSI status on survival on colorectal carcinoma, Rosty et al. (25)
reported that MSI was more common in high-grade tumors
than low-grade tumors.

MSI colorectal cancers tend to be poorly differentiated (27).
In this study, grade 2 patients were in the majority in both MSI
and MSI groups, but no statistical difference was found between
the two groups according to grade.

In the literature, the presence of MSI is associated with
clinical parameters such as female sex and right colon
location (39,40). The study conducted by Batur et al. (41) on
145 cases showed that the tumor of the cases with MSI was
more frequently located in the right colon, and there was a
significant relationship between MSI and the female sex. In
our study, no significant relationship was found between
MSI and the tumor localization in the right colon; therefore,
it differs from the literature in terms of tumor localization.
Regarding gender, half of the MSI cases were male, and the
other half were female. There was no significant relationship
between MSI and gender.

In our study, LVI was detected in 32.1% of the cases. A
significant correlation was observed between the advanced
T-stage and the advanced N stage. In this respect, it is in line
with the literature. In a study conducted by Parc et al. (40), MSI
was detected in 17% of the cases, and no significant difference
was observed between the MSI and MSS groups in terms of
age, LVI, and PNI. Consistent with these results, there was no
significant difference in LVI and PNI between patients with MSI
and CNS in this study.

Study Limitations

Our study has some limitations. First, it was a retrospective
data collection study. Due to its retrospective nature, we used
short-term survival analyses due to the lack of data. Second,
our study was single-center. Third the low number of patients
in our study.

In this study, the relationship of MLH1, MSH2, MSHS,
and  PMS2's  immunohistochemical  expression  with
clinicopathological parameters and survival in patients with
colorectal cancer was investigated. According to study results,
the losses of expression in the cases were 13.7% for MLH1, 9.1%
for MSH2, 12.8% for MSH6, and 14.6% for PMS2. Although it
was not statistically significant in the study, we think that the
survival rate is higher in cases with MSI. However, there was
no statistical difference in MSI according to gender, age, grade,
localization, LVI, PNI. More parameters should be studied to
detect MSI.
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Kienbock Hastaligi’'nda Skafokapitat Artrodez Sonuclari
Results of Scaphocapitate Arthrodesis in Kienbdck Disease
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Amac: Bu calismada Lichtman siniflamasina gore evre 3b ve 3¢ Kienbdck hastaliginda skafokapitat artrodez cerrahi tedavi sonuglarinin arastiriimasi
amaclandi.

Gerec ve Yontem: Calismaya skafokapitat artrodez yapilmis olan 11 hasta dahil edildi. Hastalarin ortalama yasi 41 idi. Bes hastada lunatum
eksizyonu yapilirken, 6'sinda yapilmad. iki hastada tek vida, 9 hastada iki vida ile tespit yapildi. Ortalama takip stireleri 18,6 (12-37) ay olan
hastalarin son kontrollerinde her iki elin kavrama ve anahtar ¢imdikleme kuvvetleri ve el bilek hareket araliklari kaydedildi. Ameliyat olan tarafa
yonelik Quick Disabilities of the Arm, Shoulder and Hand (QDASH) skoru, Mayo el bilek skoru ve VAS skalalari degerlendirildi ve kaydedildi. Direkt
radyografi ile kaynama, kapitatumun proksimal gé¢ii ve eklem dejenerasyonu durumu degerlendirildi.

Bulgular: Ameliyat sonrasi ortalama VAS skoru 2,81, ortalama QDASH skoru 14'tii. Ortalama Mayo el bilek skoru 63,63 idi. Ameliyat sonrasi ortalama
el bilek fleksiyonu 14,54, ekstansiyonu 34,72 derece idi. Ameliyatsiz tarafla karsilastirildiginda fleksiyonda %81 azalma, ekstansiyonda ise %50,4
azalma vardi. Ameliyat olan tarafta ortalama kavrama giicii 15,51 kg, ¢imdikleme giicii 5,63 kg idi. Ameliyat olmayan tarafla karsilastirildiginda
kavrama giiciinde anlamli fark varken (p=0,011) ¢cimdikleme gtici degerlerinde anlamli bir fark yoktu (p=0,417). Radyografik olarak tim hastalarda
kaynama gerceklesmisti, kapitatum proksimal go¢ii yoktu ve eklem dejenerasyon bulgusu saptanmadi.

Sonugc: Skafokapitat artrodez sonrasi el bilegi eklem hareketlerinde belirgin azalma olur. Buna ragmen korunan hareket araligi islevsellik icin yeterli
diizeyde kalr. Agri belirgin olarak azaldigindan klinik sonuclari tatmin edicidir. Bu yontem distik komplikasyon ve yliksek kaynama orani ile evre 3b
ve 3c Kienbdck hastaliginda gecerli bir tedavi secenegidir.

Anahtar Kelimeler: Kienbdck Hastahigi, Skafokapitat Artrodez, Lichtman Siniflamasi

Abstract

Objectives: In this study, it was aimed to evaluate the surgical treatment results of scaphocapitate arthrodesis in Lichtman classification stage 3b
and 3c Kienbdck disease.

Materials and Methods: Eleven patients who had undergone scaphocapitate arthrodesis were included in the study. The mean age of the patients
was 41 years. Lunatum was excised in 5 patients and preserved in 6 patients. Fixation was performed with a single screw in 2 patients and with two
screws in 9 patients. The mean follow-up time was 18.6 months. Grip and key pinch strengths and wrist range of motion of both hands were recorded
at the last follow-up. Quick Disabilities of the Arm, Shoulder and Hand (QDASH) score, Mayo wrist score and VAS scales for the operated side were
also evaluated and recorded. In direct radiographs, bony union, proximal migration of the capitatum and joint degeneration were evaluated.

Results: The mean postoperative VAS score was 2.81, and the mean QDASH score was 14. The average Mayo wrist score was 63.63. Postoperative
mean wrist flexion was 14.54 degrees and extension was 34.72 degrees. Compared to the non-operated side, there was an 81% reduction in
flexion and a 50.4% reduction in extension. The mean grip strength was 15.51 kg and pinch strength was 5.63 kg on the operated side. There was
a significant difference in grip strength (p=0.011) compared to the non-operated side, but there was no significant difference in pinch strength
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values (p=0.417). Radiographically, union had occurred in all patients, there was no proximal migration of the capitatum, and no signs of joint

degeneration were detected.

Conclusion: After scacocapitate arthrodesis, a significant decrease in wrist joint movements occurs. However, the maintained range of motion
remains adequate for functionality. The clinical results are satisfactory as the pain is significantly reduced. This method is a valid treatment option
in stage 3b and 3c Kienbdck's disease with low complication and high union rate.

Key Words: Kienbdck Disease, Scaphocapitate Arthrodesis, Lichtman Classification

Kienbdck hastahigi lunatumun avaskdiiler nekrozudur ve el bilek
agrisi, el bilek ekleminde hareket kisitliligi, karpal instabilite ve
kollapsa neden olan bir hastaliktir.

Kienbock hastaliginin tedavisinin amaci hastaligin ilerlemesini
yavaslatmak, ikincil karpal kollapsi ve kikirdak hasarini
engellemektir. Tedavi lunat kollaps derecesi, karpal stabilite ve
eklem dejenerasyonun varligina gére planlanmaktadir (1).

Lichtman evre 3b ve 3¢ Kienbdck hastaliginda distal radiusun
skafoid fossasinda artrozu olmayan hastalarda kurtarici tedavi
olarak skafokapitat artrodez, skafotrapeziotrapezoid artrodez
ya da proksimal sira karpektomi (PRC) tercih edilmektedir (2).
PRK kavrama giiciinde azalma ve uyumsuz olan radyokapitat
eklemde artroz gelisme olasiligi bulundugu icin, 35-40 yasindan
kiicik hastalarda tercih edilmemektedir (3,4). Geng yas ve
ozellikle glic gerektiren islerde calisan geng hastalarda, el bilek
hareketlerini kisitlasa da kavrama giiclinii daha iyi korudugu
icin skafokapitat artrodez daha iyi bir secenektir (5).

Skafokapitat artrodez Pisano ve ark. (6) tarafindan Kienbock
hastaliginin tedavisinde kullaniimasi 6nerilmis ve Garcia-Elias ve
ark. (7) tarafindan biyomekanik incelenmesi yapilmistir. Garcia-
Elias ve ark. (7) calismalarinda bu teknigin radyoskafoid ve
midkarpal eklemde dejeneratif degisikliklere neden olabilecegini
gostermistir (6). Fakat daha sonraki calismalarda cesaretlendirici
sonuclar elde edilmistir (8,9).

Bu calismamizda evre 3b ve evre 3c hastalarinda
uyguladigimiz skafokapitat artrodez sonuclarini degerlendirdik.

Gereg ve Yontem

Mersin Universitesi Rektorligii Klinik Arastirmalar Etik
Kurulu'ndan 07/11/2018 tarihli 2018/445 no'lu karar numarasiyla
etik kurul izni alindiktan sonra Mersin Universitesi Tip Fakiiltesi
Hastanesi El Cerrahisi Klinigi'nde Ekim 2015-Ekim 2018 tarihleri
arasinda Lichtman siniflamasina gore evre 3b ve evre 3c olan ve
acik yontemle skafokapitat artrodez yapilan hastalarin dosyalari
geriye donlk olarak tarandi ve 18 hasta dosyasi degerlendirildi.
18-65 yas arasi olan, son kontroliine gelen, el-el bilegine baska
bir travma nedeniyle operasyon yapilmamis 11 hasta calismaya
dahil edildi. Lichtman siniflamasi Kienbock hastaliginin
evrelenmesinde ve tedavi algoritmasinin olusturulmasinda en

cok kullanilan siniflamadir (Tablo 1). Lichtman siniflamasina
gore hastalarin 9'u 3b, 2'si 3c evresindeydi. Biitlin hastalarda el
bilek agrisi, eklem hareket arahginda (ROM) ve kavrama gliciinde
azalma sikayetleri vardi.

Cerrahi teknik olarak liclinci metakarpi ortalayan dorsal
longitudinal kesi ile girildi. Dorsal kapstilotomi sonrasi lunatum
gorildi. Fragmantasyonu az ise lunatum korundu. Ciddi
fragmantasyon veya radyolunat eklemde dejeneratif degisiklikler
varsa lunatum eksize edildi. Skafokapitat eklem kikirdag
temizlendi. Skafoid rediikte edilerek kemik grefti uygulanmadan
1 veya 2 adet bassiz kompresyon vidasi ile tespit yapildi. Dorsal
kapsil ve ekstensor retinakulum tamir edildi.

Ameliyat sonrasi kisa kol atel uygulandi ve parmak
egzersizlerine hemen baslandi. Ameliyat sonrasi 2. haftada kisa
kol alciya gecildi ve 6. haftada alci sonlandirilarak bileklige
gecildi ve ROM egzersizlerine baslandi.

Kontrolleri sirasinda kaynamanin degerlenirilmesi X-ray ile,
stipheli olgularda bilgisayarl tomografi ile yapildi.

Hastalarin son kontrollerinde her iki elin kavrama ve anahtar
cimdikleme kuvvetleri ve el bilek ROM degerleri kaydedildi.
Ameliyat olan tarafa yonelik Quick Disabilities of the Arm,
Shoulder and Hand (QDASH) skoru, Mayo el bilek skoru ve gérsel
analog skala (VAS) skalalari degerlendirildi ve kaydedildi.

Arastirma verilerinin degerlendirilmesi SPSS 20.0 kullanilarak
yapildi. Arastirmanin tanimlayici verileri sayl, ortalama, standart
sapma ve ylizde ile degerlendirildi. Normallik varsayimlari test
edildikten sonra ameliyatl ve ameliyatsiz ellere ait verilerin
karsilastirmasi icin t-testinden faydalanildi. Tum testlerde
p-degerinin 0.05 veya daha kicilik olmasi anlamli kabul edildi.

Bulgular

Tablo 1: Lichtman siniflamasi

Lichtman

evre Tanimlama

Evre 1 Normal X-ray, MRG'de lunatumda kemik iligi 6demi
Evre 2 Lunatumda skleroz, kollaps yok

Evre 3a Lunatumda kollaps, skafoid rotasyonu yok

Evre 3b Lunatumda kollaps, skafoid rotasyonu mevcut

Evre 3c Evre 2 veya 3a'ya ilave koronal planda lunatum kingi
Evre 4 Lunatum kollapsi ve radiokarpal ya da midkarpal artroz

MRG: Manyetik rezonans goriinttileme
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Onbir hasta (8 kadin-3 erkek) calismaya dahil edildi.
Hastalarin yas ortalamasi 41 (24-66) yil idi. Yedi hastada baskin
taraf, 4 hastada baskin olmayan taraf ameliyat edildi Ameliyatta
5 hastada lunatum eksizyonu yapildi, 6 hastada korundu. iki
hastada tek vida, 9 hastada iki vida ile artrodez yapildi (Sekil
1 ve 2).

Ortalama takip siresi 18,6 (12-37) aydi. Ameliyat sonrasi
ortalama VAS skoru 2,81, ortalama QDASH skoru 14'ti.
Ortalama mayo el bilek skoru 63,63'tli. Ameliyat sonrasi
ortalama el bilek fleksiyonu 14,54, ekstansiyonu 34,72 derece
idi. Ameliyatsiz tarafla karsilastirildiginda fleksiyonda 081
azalma, ekstansiyonda ise 950,4 azalma vardi. Ameliyat olan
tarafta ortalama kavrama glicti 15,51 kg, cimdikleme glicii 5,63
kg idi. Ameliyat olmayan tarafla karsilastirildiginda kavrama

Sekil 1: Evre 3b Kienbdck hastaligi nedeniyle iki vida ile skafokapitat
artrodez yapilan hastanin 6. ay kontrol grafisi

gliciinde degerlerinde anlamh degisme varken (p=0,011)
cimdikleme gicti degerlerinde anlamh degisim yoktu (p=0,417).
Radyografik olarak tiim hastalarda kaynama gerceklesmisti,
kapitatum proksimal go¢ii yoktu ve eklem dejenerasyon bulgusu
saptanmadi.

ileri evre Kienbbck hastaliginin tedavisinde debridman ve
lunatum eksizyonu, radial kisaltma, total el bilek artrodezi, PRK
ve skafokapitat artrodez uygulanabilmektedir (4).

Debridman veya sadece lunatum eksizyonu kapitatin
proksimale gogline ve karpal dizilim bozukluguna neden
olur. Eksizyon sonrasi olusan boslugu doldurmak icin tendon
interpozisyonu, silikon veya piyokarbon kullanimi degisken
sonuclara neden olmustur. Skafokapitat artrodez lunatum
eksizyonu sonucu olusan komplikasyonlari dnler ve fonksiyonel
iyilesme saglar (10,11).

Evre 3b ve 3c Kienbock hastaliginin tedavisinde skafoidin
statik rotasyonunu diizeltmeden yapilan radial kisaltma halen
tartismalidir. Calfee ve ark. (12) Evre 2, 3a ve 3b Kienbock
hastalarinda radial kisaltma sonuclarini karsilastirmislar ve
sonuclari arasinda fark bulamamuslardir (9). Ozcanli ve ark.
(13) Evre 3B ile evre 3A hastalarina yaptiklar radial kisaltma
sonuclari arasinda fark bulamamuslardir.

Tambe ve ark. (14) evre 3b ve 4 18 adet hastalarinda total
el bilek artrodezi ile kismi artrodez sonuglarini karsilastirdiklari
calismalarinda klinik sonuclar bakimindan fark bulamamislar.
Fakat kismi artrodez grubunda 4 hastada kaynamama nedeniyle
revizyon gerekliligi olmus. Calismalarinin sonucuna gore total
el bilek artrodezi ile kismi artrodeze gbre daha fazla hasta
memnuniyeti saglanabilmektedir (14).

Skafokapitat artrodez sonrasi el bilek eklem hareketlerinde
kayip beklenmektedir. Chim ve Moran (15) yazdiklari derleme
makalelerinde ameliyat sonrasi fleksiyon/ekstansiyon arkini 73,5°

Sekil 2: Evre 3c Kienbdck hastaligi nedeniyle skafokapitat artrodez yapilan hastada 3. ayda kaynama gerceklesti
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bulmuslardir. Rhee ve ark. (8) el bilek ekleminin fleskiyonunda
%043, ekstansiyonunda %54; Pisano ve ark. (6) fleksiyonda %54,
ekstansiyonda %40; Sennwald ve Ufenast (16) el bilek total
ROM'sinde 9%48'lik azalma bildirmislerdir.

Calismamizda el bilek eklem fleksiyonunda diger
calismalardan farkli olarak %81 azalma, ekstansiyonda ise
diger calismalara paralel olarak %50,4 azalma kaydedilmistir.
Brumfield and Champoux (17), 19 yetiskin (zerinde
yaptiklari bir calismada glinlik hayatta yapilan 15 aktivite
esnasinda el bilek ROM ol¢limi yapmis ve bu aktiviteleri
yerine getirmek icin 45°'lik fleksiyon/ekstansiyon arkinin (10°
fleksiyon, 35° ekstansiyon) yeterli oldugunu belirtmislerdir.
Hastalarimizda ameliyat sonrasi ortalama el bilek fleksiyon
ve ekstansiyonu bahsedilen bu sinirlara olduk¢a yakin idi. Bu
nedenle hastalarimizda skafokapitat artrodez sonrasi gelisen
el bilek ROM'sindeki azalmanin giinlik hayati ciddi sekilde
etkilemeyecegini duslinmekteyiz.

Ali ve ark. (18) cesitli nedenlerle PRK yapilan hastalarini
degerlendirdikleri calismalarinda ameliyat sonrasi kavrama
gliciini karsi tarafa gore %48 olarak bulmuslardir. Chim ve
Moran (15) hem kavrama giciinde azalma hem de tekrar
ameliyat oranlari nedeniyle PRK'yi 35 yas lstiindeki hastalar icin
onermislerdir (13). Pisano ve ark. (6) calismalarinda skafokapitat
artrodez yaptiklari hastalarinda ameliyat dncesine gore kavrama
gliciinde %120 artis, karsi tarafin %74'l, Sennwald ve Ufenast
(16) karsi tarafin %73'lU, Rhee ve ark ameliyat 6ncesine gore
%151 artis ve karsi tarafin %64'U olarak saptamislardir.
Calismamizda hastalarin kavrama gicleri karsi taraflariyla
karsilastirildi ve dnceki calismalara benzer olarak karsi tarafin
%60,5 olarak saptandi.

Charre ve ark. (19) skafokapitat artrodez sonrasi ortalama
QDASH skorunu 38, Mayo el bilek skorunu 72 olarak
belirtmislerdir (19). Calismamizda bu calismaya goére daha iyi
QDASH skoru (11), ve daha kot Mayo el bilek skoru (63,63)
bulunmustur. Skafokapitat artrodez genc¢ ve agir islerde calisan
hastalarda dusiik komplikasyon ve yiiksek kaynama orani ile
gtivenilir bir sekilde ileri evre 3b ve evre 3c Kienbdck hastaliginda
kullanilabilecegini dlisiinmekteyiz.

Calismamizda hastalarimizin hepsinde radyolojik kaynama
elde edildi. Enfeksiyon ve kronik bdlgesel agri sendromu
gibi komplikasyonlarla karsilasmadik. VAS skorlar disiik
bulunmustur (ortalama 2,81). Total el bilek artrodezi veya
artroplasti gerektiren hastamiz olmadi.

Calismanin Kisithliklar

Calismamizin kisithhklari randomize olmamasi, diisiik hasta
sayisi ve ameliyat dncesi verilerin bulunmamasidir. Daha objektif
verilerin elde edilebilmesi icin kontrol grubu ile birlikte ileriye
doniik calismalar yapilabilir.

Skafokapitat artrodez genc ve agir islerde calisan hastalarda
diistik komplikasyon ve vyiksek kaynama orani ile guvenilir
bir sekilde ileri evre 3b ve evre 3c Kienbock hastaliginda
kullanilabilecegini diisiinmekteyiz.
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Ortopedik Cerrahi Gegiren Hastalarda Perioperatif Bakim Kalitesi
ve Hasta Memnuniyeti lligkisinin Belirlenmesi

Determination of the Relationship Between Perioperative Care Quality and Patient
Satisfaction in Patients Undergoing Orthopedic Surgery

© Tugba Kogak?!, ® Gékgen Aydin Akbuga2

Icayiralan lige Devlet Hastanesi, Yozgat, Tiirkiye
2Yozgat Bozok Universitesi Saglik Bilimleri Fakiiltesi, Cerrahi Hastaliklari Hemsireligi Anabilim Dali, Yozgat, Tiirkiye

Amac: Bu arastirma, ortopedik cerrahi gegiren hastalarda perioperatif bakim kalitesi ve hasta memnuniyeti iliskisinin belirlenmesi amaciyla
tanimlayici tipte yapildi.

Gereg ve Yontem: Arastirma, Temmuz 2020-Kasim 2021 tarihleri arasinda 133 hasta ile gerceklestirildi. Verilerin toplanmasinda Tanitici Ozellikler Bilgi
Formu, Kaliteli Perioperatif Hemsirelik Bakim Skalasi ve Newcastle Hemsirelik Bakimi Memnuniyet Olcegi kullanildi. Verilerin degerlendirilmesinde
Kolmogorov-Smirnov, Shapiro-Wilk testleri, Mann-Whitney U testi, Kruskal-Wallis H testi, Dunn testi, Spearman'’s rho korelasyon katsayisi ve lineer
regresyon analizi kullanildi.

Bulgular: Calismaya katilan hastalarin yas ortalamasinin 55,44+18,92 yil, %51,9'unun kadin, %73,7'sinin evli, %42,1'inin ilkokul mezunu oldugu
belirlendi. Kaliteli Perioperatif Hemsirelik Bakim skalasinin toplam puan ortalamasi 147,44+14,71 [minumum (min): 0, maksimum (maks): 160],
Newcastle Hemsirelik Bakimi Memnuniyet 6lgcedinin toplam puan ortalamasi ise 94,65+7,73 (min: 19, maks: 95) olarak belirlendi. Kaliteli Perioperatif
Hemsirelik Bakim skalasi toplam puani ile Newcastle Hemsirelik Bakimi Memnuniyet 6lgedi toplam puani arasinda pozitif yonlii orta diizeyde bir
iliski oldugu, Kaliteli Perioperatif Hemsirelik Bakim skalasi puani 1 birim artiginda Newcastle Hemsirelik Bakimi Memnuniyet dl¢cedi puaninin 0,291
birim arttigi saptand.

Sonuc: Memnuniyetinin artirilmasi icin hemsirelerin perioperatif hemsirelik bakimiyla ilgili kanita dayali uygulamalari klinige yansitarak bakima yon
vermeleri énerilmektedir.

Anahtar Kelimeler: Hasta Memnuniyeti, Perioperatif Bakimi Kalitesi, Ortopedi

Abstract

Objectives: This descriptive study was conducted to determine the relationship between perioperative care quality and patient satisfaction in
patients undergoing orthopedic surgery.

Materials and Methods: The study was carried out with 133 patients between July 2020 and November 2021. The Introductory Characteristics
Information Form, Quality Perioperative Nursing Care scale, and Newcastle Nursing Care Satisfaction scale were used to collect data. The Kolmogorov-
Smirnov, Shapiro-Wilk tests, Mann-Whitney U test, Kruskal-Wallis H test, Dunn test, Spearman’s rho correlation coefficient, and linear regression
analysis were employed to evaluate the data.

Results: It was determined that the mean age of the patients participating in the study was 55.44+18.92 years, 51.9% were female, 73.7%
were married, and 42.1% were primary school graduates. The total mean score of the Quality Perioperative Nursing Care scale was 147.44+14.71
[minimum (min): 0, maximum (max): 160], and the total mean score of the Newcastle Nursing Care Satisfaction scale was 94.65+7.73 (min: 19,
max: 95). It was determined that there was a moderate positive correlation between the Quality Perioperative Nursing Care scale total score and the
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Newcastle Nursing Care Satisfaction scale total score, and when the Quality Perioperative Nursing Care scale score increased by 1 unit, the Newcastle

Nursing Care Satisfaction scale score increased by 0.291 units.

Conclusion: It is recommended that nurses direct the care by reflecting the evidence-based practices related to perioperative nursing care to the

clinic.

Key Words: Patient Satisfaction, Quality of Perioperative Care, Orthopedics

Diinya uzerinde ortopedik cerrahiye ihtiyac duyan Kkisi
sayisi her yil giderek artmaktadir (1). Kas iskelet sisteminde
olusacak yapisal bozukluklar hasta lizerinde fonksiyonel ve
psikolojik sorunlar olusturmakta, hastalarin hareket yeteneginin
kisitlanmasina, otonomi kaybina ve yasam kalitesinin diismesine
sebep olmaktadir (2,3). Bu nedenle hemsire ortopedik cerrahi
geciren hastalarda perioperatif bakim siirecini etkin bir sekilde
yonetebilmelidir.

Perioperatif slrec boyunca hemsire, hastanin fizyolojik,
psikolojik ve sosyal gereksinimlerini belirleyerek, uyguladig
tedavi ve verdigi bakimla hastanin sagligini ve otonomisini
yeniden kazanmasina vyardimci olur (4). Ayrica hemsire
perioperatif donemde hastanin bakim kalitesinden yasal olarak
sorumludur (4,5). Hastalarin korku diizeyi, oryantasyon siireci,
daha oOnceki cerrahi deneyimi, sosyal destek sistemlerinin
varolusu perioperatif bakim kalitesini etkileyen 6nemli
degiskenler arasinda yer almaktadir (6). Literatiirde perioperatif
bakim kalitesinin hastaya yansimalarini ortaya koyan calismalar
mevcuttur (7-9). McEvoy ve ark. (8) tarafindan kolorektal
cerrahi geciren hastada yapilan calisma sonucunda, planli
perioperatif bakimin hastanede kalis stiresini ve maliyeti azalttig
bulunmustur. Dunkman ve ark!nin (7) yaptigi calismada kaliteli
perioperatif bakimin hastanede kalis stiresini kisalttigi, maliyeti
ve komplikasyonlari azalttigi belirlenmistir. Buna ek olarak
yapilan bazi calismalarda da etkili preoperatif bilgilendirmenin
anksiyete, korku ve endiseyi azalttigi saptanmistir (9,10).

Hasta memnuniyeti bakim kalitesinin onemli
gostergelerinden biridir. Hasta memnuniyeti saglik hizmeti
alan bir kisinin aldigi bakimi degerlendirmesi olarak tanimlanir,
hastalarin beklentilerinden ve sonuclarindan etkilenir (11).
Sari'nin (12) total diz protezi uygulanan hastalarin hemsirelik
bakim beklentilerinin ve memnuniyet diizeylerinin belirlenmesi
icin yaptigi bir calismada hastalarin hemsirelik bakimindan
beklentisi arttikca hemsirelik bakimindan memnuniyetin
azaldig), beklentilerin karsilanma durumu arttikca memnuniyetin
arttigi bulunmustur. Jlala ve ark!nin (13) verilen perioperatif
bakimdan hasta memnuniyetini arastirdiklar calismada hasta
memnuniyetinin artmasinda hasta ve personel iliskisinin ylksek
derecede rol oynadigi bulunmustur. Hastalarin hastanede
yattiklari dénem boyunca aldiklari kaliteli perioperatif bakim,
tlim hastane hizmetlerinden duyduklari memnuniyeti etkileyen
bir faktordlr. Amerikan Hemsireler Birli§i hasta memnuniyetiicin
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saglik bakim organizasyonlarinin kalitesini gosteren 7 gosterge
belirlemis ve bu gostergeler arasinda hasta memnuniyetinin
liclincii sirada yer aldigini belirtmistir. Ozellikle ortopedik cerrahi
geciren hastalar otonomosini yitirdigi ve fiziksel alanlarinda
kisitlama yasadigi icin memnuniyetinin artirilmasinda sunulan
perioperatif hemsirelik bakiminin kalitesinin gelistirilmesi biylk
6neme sahiptir (14).

Bu sebeple hemsirelerin; hasta ve ailesiyle etkili iletisim
saglamasi, hastanin bakimi ve gereksinimlerinin karsilanmasinda
hasta merkezli yaklasimi kullanmasi, hastanin anksiyetesinin
giderilmesi, hemsirenin hasta ihtiyaclarinin farkinda olmasi
memnuniyeti artirmada 6nemli rol tistenmektedir. Bu arastirma
"ortopedik cerrahi geciren hastalarda perioperatif bakim kalitesi
ve hasta memnuniyeti ile iliskisinin belirlenmesi” amaciyla
yapilmistir.

Gerec ve Yontem

Arastirmanin Sekli

Bu arastirma, ortopedik cerrahi geciren hastalarda
perioperatif bakim kalitesi ve hasta memnuniyeti iliskisinin
belirlenmesi amaciyla tanimlayici olarak yapiimistir.

Arastirmanin Yeri ve Zamani

Arastirma, Yozgat Bozok Universitesi Arastirma ve Uygulama
Merkezi Ortopedi Servisi'nde 22.07.2020-04.11.2021 tarihleri
arasinda yapilmistir.

Arastirmanin Evreni ve Orneklemi

Arastirmanin evrenini Yozgat Bozok Universitesi Arastirma ve
Uygulama Merkezinde Ortopedi Servisi'nde yatan 22.07.2020-
04.11.2021 tarihleri arasinda ortopedik cerrahi uygulanan
hastalar olusturmustur. Arastirmanin orneklem hesabi Erdim
ve Ozpekin'in (15) calismasi dikkate alinarak yapilmistir.
Calismada hemsirelerde, kaliteli perioperatif hemsirelik bakimi
alt boyutlarinin mesleki profesyonellik tutumlari ile iliskisine ait
korelasyon degerleri incelenmis ve toplam puanlar lizerinden
elde edilen korelasyon degeri dikkate alindiginda %95 giiven
(1-a), %95 test giicii (1-B), r=0,465 korelasyon degeri ile iki
yonli hipotez dogrultusunda calismaya dahil edilmesi gereken
olgu sayisi 54 olarak belirlenmistir. Olasi olgu kayiplari dikkate
alinarak calisma, calismayi katiimayi kabul eden ve dahil edilme
kriterlerine uyan 133 kisi lizerinden tamamlanmis, gdoristilen
biitiin hastalar calismaya katilmayr kabul etmistir. Posthoc
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power analizi sonucuna gore testin glicli %99,9 olarak elde
edilmistir.

Arastirmaya Dahil Edilme Kriterleri

Arastirmaya ortopedik cerrahi gecirmis olan, 18 yas ve
Uzerinde olan, iletisim problemi olmayan, Tiirk¢e konusabilen,
okuyabilen, calismaya katilmayr kabul eden, hastalar dahil
edilmistir.

Veri Toplama Araclari

Verilerin toplanmasinda Tanitici Ozellikler Bilgi formu, Kaliteli
Perioperatif Hemsirelik Bakim skalasi (KPHBS) ve Newcastle
Hemsirelik Bakimi Memnuniyet dlcegi (NHBMO) kullanilmistir.
Veriler arastirmaci tarafindan yiiz yiize gorisilerek toplanmistir.

Tamitic: Ozellikler Bilgi Formu

Arastirmaci tarafindan literattir [Donmez (5); Eyi ve ark. (16)]
taranarak olusturulan formda; sosyo-demografik 6zellikler (yas,
cinsiyet, medeni durum vb.), tibbi tani ve ameliyata iliskin 12
soru yer almaktadir.

Kaliteli Perioperatif Hemsirelik Bakim Skalasi

KPHBS 2002 yilinda Tuija Leinonen ve Helena Leinonen-Kilpi
tarafindan gelistirilmistir (17). Tirkiye'de gecerlik glvenirlik
calismasi 2006 yilinda Dénmez (5) tarafindan yapilmistir. Skala
fiziksel bakim, bilgi verme, destek, saygi, personel karakterleri,
cevre ve hemsirelik stireci olmak Uzere toplam 7 alt boyuttan
olusmaktadir. Olgek likert tipindedir (0-5). Cevaplar 5 puan
tzerinden degerlendirilir. 0 puan "bu yonii degerlendiremedim” 1
puan "hi¢ katilmiyorum”, 2 puan “katilmiyorum®, 3 puan “fikrim
yok", 4 puan “katiiyorum”, 5 puan "tamamen katiliyorum"
ifadelerini temsil etmektedir. Skaladan alinacak en yiiksek puan
0 ve en yiiksek puan 160'dir. Olcegin cronbach alfa degeri 0,92
olarak bulunmustur (4). Calismamizda &lgegin cronbach alpha
katsayisi ise 0,84 olarak hesaplanmistir.

Newcastle Hemsirelik Bakimi Memnuniyet (")Igeﬁi

NHBMO Thomas ve ark. (18) tarafindan 1996 yilinda
gelistirilmistir. Olcek, Uzun (19) ve daha sonra Akin ve Erdogan
(20) tarafindan &lcek Tirkge'ye uyarlanmistir. Olcek hemsirelik
bakimindan memnuniyeti belirlemeye yonelik 19 maddeden
olusan besli likert tipinde (hic memnun degildim=1, nadiren
memnundum=2, memnundum=3, c¢ok memnundum=4,
tamamen memnundum=5) bir 6lcektir. Olcekten alinabilecek
toplam puan 19 ile 95 arasinda degismektedir. Olcekten alinan
toplam puan tim maddelerin puanlari toplandiktan sonra
100'e donusturilerek hesaplanir. Toplam puan yiikseldikce
hasta memnuniyeti de yiikselmektedir. Olcegin Cronbach alfa
glivenirlik katsayisi Akin ve Erdogan'in (20) calismasinda 0,96
olarak belirlenmistir. Calhismamizda 6lcegin cronbach alpha
katsayisi 0,57 olarak bulunmustur.

Etik Kurul Onayi

Arastirma ile ilgili Yozgat Bozok Universitesi Tip
Fakiiltesi Klinik Arastirmalar Etik Kurulu'ndan onay (2017-
KAEK-189_2020.07.22_10)  alinmistir. ~ Ayrica  calismanin
uygulanabilmesi icin Yozgat Bozok Universitesi Saglik Uygulama
ve Arastirma Merkezi'nden kurum izni, gonilliilerden yazih ve
sozIi bilgilendirilmis onam alinmigtir.

istatistiksel Analiz

Veriler Aralik 2021'de IBM SPSS V 23 ile analiz edilmistir.
Normal dagilima uygunluk Kolmogorov-Smirnov ve Shapiro-
Wilk testleri ile incelenmistir. Verilerin degerlendirilmesinde
Mann-Whitney U testi, Kruskal-Wallis H testi, Dunn testi,
Spearman's rho korelasyon katsayisi ve lineer regresyon analizi
kullanmistir. Analiz sonuglari nicel veriler icin ortalama +
standart sapma ve ortanca (minimum-maksimum) seklinde,
kategorik degiskenler icin frekans (ylizde) seklinde sunulmustur.
Anlamlilik duizeyi p<0,05 olarak alinmistir.

Bulgular

Calismaya katilan hastalarin yas ortalamasinin 55,44+18,92
yil, %51,9'unun kadin, %73,7'sinin evli, %42,1'nin ilkokul
mezunu  oldugu, %70,7'sinin  calismadigi  bulunmustur.
Hastalarin %30,1'inin tibbi tanisinin kirik oldugu, %87,2'sinin
ameliyat hakkinda bilgi aldigi, %75,9'unun ameliyatinin planli,
%%74,4'Unlin ise daha oOnce ameliyat oldugu saptanmistir.
Hastalarin 9%63,2'sine spinal anestezi uygulandigi belirlenmistir
(Tablo 1).

Hastalarin KPHBS'dan aldiklari ortalama puan 147,44+14,71,
fiziksel alt boyuttan aldiklari ortalama puan 45,93+5,42'dir.
NHBMO'den alinan ortalama puan ise 94,65+7,73 olarak
bulunmustur (Tablo 2).

KPHBS toplam puani ile NHBMO toplam puani arasinda
pozitif yonlii orta dlizeyde bir iliski oldugu saptanmistir (r=0,471;
p<0,001). KPHBS fiziksel alt boyutu (r=0,450; p<0,001), bilgi
verme alt boyutu (r=0,464; p<0,001), sayg alt boyutu (r=0,501;
p<0,001), personel karakteri alt boyutu (r=0,490; p<0,001), cevre
alt boyutu (r=0,545; p<0,001) ve hemsirelik siireci alt boyutu
(r=0,486; p<0,001) ile NHBMO toplam puani arasinda pozitif
yonlii orta diizeyde bir iliski oldugu bulunmustur. KPHBS destek
alt boyutu ile NHBMO toplam puani arasinda ise pozitif yonlii
zayif bir iliski oldugu belirlenmistir (r=0,259; p=0,003) (Tablo 3).

NHBMO'ye etki eden bagimsiz degiskenler (KPHBS alt
boyutlari; sabit, fiziksel, bilgi verme, destek, saygi, personel
karakteri, cevre, hemsirelik siireci) lineer regresyon analizi
ile incelenmis ve olusturulan regresyon modeli istatistiksel
olarak anlamli bulunmustur (F=14.693; p<0,001), Olusturulan
regresyon modelinde yontem olarak enter metodu kullaniimis ve
bagimsiz degiskenler ile bagimli degiskenin (NHBMO) %42,1'lik
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kismi aciklanmistir. Saygi alt boyutu puani bir birim arttiginda
NHBMO puaninin 1.698 birim artti§i saptanmistir (p=0,040).
Diger alt boyutlarin ise istatistiksel olarak anlamli bir etkisi
bulunmamustir (p>0,050) (Tablo 4).

Tablo 1: Hastalarin tanitici 6zelliklerinin dagihmi (n=133)

Ortalama Ortalama
+ Standart (Minimum-
sapma maksimum)
Yas 554441892 60 (18-99)
n %
Cinsiyet
Kadin 69 51,9
Erkek 64 48,1
Calisma durumu
Cahistyor 39 29,3
Calismiyor 94 70,7
Medeni durum
Evli 98 73,7
Bekar 35 26,3
Egitim durumu
Okur-yazar degil 18 13,5
ilkokul 56 42,1
Ortaokul 13 9,8
Lise 26 19,5
Universite 20 15,0
Tibbi tani
Gonartroz 33 24,8
Kirik 40 30,1
Meniskiis 18 13,5
Diyabetik ayak 12 9,0
Timor/kitle 4 3,0
Tendon/sinir hasari 4 3,0
Karpal tlinel sendromu 5 3.8
Rotator Cuff sendromu 5 38
Yumusak doku bozuklugu 12 9,0
Daha dnce ameliyat olma durumu
Evet 99 74,4
Hayir 34 25,6
Ameliyat aciliyeti
Planli 101 759
Acil 32 241
Ameliyat hakkinda bilgi alma durumu
Evet 116 87,2
Hayir 17 12,8
Uygulanan anestezi
Genel 34 25,6
Spinal 84 63,2
Lokal 15 11,3
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NHBMO'ye etki eden bagimsiz degiskenler lineer regresyon
analiziile incelenmis ve olusturulan regresyon modeli istatistiksel
olarak anlamli bulunmustur (F=57.996; p<0,001). Bakim 6lcegi
ile memnuniyet degiskenin %30,2'lik kismi agiklanmistir. KPHBS
toplam puani 1 birim arttiginda NHBMO puani 0,291 birim
arttigi saptanmustir (p<0,001) (Tablo 5).

Saghk profesyonelleri perioperatif donemde nitelikli ve
glivenli bakimi devam ettirmek icin kanita dayal uygulamalarla
bireysellestirilmis kaliteli perioperatif bakimi vermekle yasal
olarak sorumludur (4,5). Bu arastirmada perioperatif bakim
kalitesinin memnuniyete etkisini inceleyen bulgular tartisiimistir.

Arastirmada hastalarin KPHBS'den aldiklari toplam puanin
147,44+14,71 oldugu bulunmustur. Arastirmamiza paralel
olarak Sevin'in (21) ortopedik cerrahi geciren hastalarda yaptigi
calismada toplam puan ortalamasi 140,05+24,39, Hertel-
Joergensen ve ark!nin (22) yaptiklari calismada 146,6+14,0, Eyi
ve ark. (16) calismasinda ise 124,79+2,59 olarak belirlenmistir

Tablo 2: Hastalarin KPHBS'den ve NHBMO'den aldiklari
puanlarin dagihimi (n=133)

Ort. £ SS Ort. (Min.-maks.)
KPHBS 147,44+14,71 150 (62-210)
Fiziksel 45,93+5,42 48 (17-50)
Bilgi verme 22,62+2,94 24 (9-25)
Destek 16,44+5,67 17 (7-70)
Sayg! 14,50+1,22 15 (7-15)
Personel karakteri 19,21+1,73 20 (8-20)
Cevre 19,28+1,60 20 (8-20)
Hemsirelik siireci 9,46+0,99 10 (4-10)
NHBMO 94,65+7,73 98.95 (64,21-100)

KPHBS: Kaliteli Perioperatif Hemsirelik Bakim skalasi, NHBMO: Newcastle Hemsirelik
Bakimi Memnuniyet 6lcedi, SS: Standart sapma, Ort.: Ortalama, Min.: Minimum, Maks.:
Maksimum

Tablo 3: KPHBS toplam ve alt boyut puanlari ile NHBMO
toplam puani arasindaki iliskinin incelenmesi (n=133)

NHBMO toplam puani

Fiziksel r=0,450; p<0,001
Bilgi verme r=0,464; p<0,001
Destek r=0,259; p=0,003
Saygl r=0,501; p<0,001
Personel karakteri r=0,490; p<0,001
Cevre r=0,545; p<0,001

Hemsirelik stireci r=0,486; p<0,001

KPHBS toplam puan r=0,471; p<0,001

*Spearman’s Rho korelasyonu
KPHBS: Kaliteli Perioperatif Hemsirelik Bakim skalasi, NHBMO: Newcastle Hemsirelik
Bakimi Memnuniyet 6lcegi
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(21,22). Arastirmamizda da benzer calismalarda oldugu gibi
KPHBS puan ortalamasi yliksek bulunmustur. Bu sonuc ortopedik
cerrahi geciren hastalarin perioperatif bakim kalitesinin yliksek
oldugunu gdstermektedir. Hastalarin, KPHBS alt boyutlarindan
en ylksek puani fiziksel alt boyuttan 45,93+5,42 olarak aldiklari
belirlenmistir. Sevin (21), Eyi ve ark. (16), Donmez (5), Hertel-
Joergensen ve ark. (22) ve Kocyigit (23) tarafindan yapilan
calismalarda da fiziksel alt boyut ortalamasinin diger alt
boyutlara gore daha yiiksek oldugu belirlenmistir. Bu arastirmada
calismanin yapildigi hastanenin intraoperatif bakim kalitesinin
ve fiziksel olanaklarin iyi oldugu distiniilmektedir.

Bakim kalitesinin dnemli gostergelerinden birisi de hasta
memnuniyetidir. Hasta memnuniyeti diizenli araliklarla
gecerliligi ve guivenilirligi ispatlanmis 61¢clim araclariyla dlciilmeli,
hasta beklentisine gore hemsirelik bakimi planlanmali ve bakim
kalitesi yiikseltilmelidir (16). Bu arastirmada NHBMO toplam
puani ortalamasi 94,65+7,73 olarak saptanmistir. Tekin'in (24)
ortopedik cerrahi geciren hastalarda yaptigi calismada NHBMO
toplam puan ortalamasi 82,6+14,8 olarak saptanmistir. Gliven
Ozdemir ve Sendir (3) ortopedik cerrahi geciren hastalarda
yaptiklari calismada NHBMO toplam puan ortalamasini
76,52+20,38 olarak belirlemislerdir. Bu arastirmada memnuniyet
duzeyi literatiire gore yliksek bulunmustur. Hastalarin
KPHBS'den aldiklari puan g6z oniinde bulunduruldugunda
memnuniyet dlzeyini yiiksek olmasi beklenen bir sonuctur.
Clnkil hasta memnuniyeti perioperatif bakim kalitesinin énemli
gostergelerinden biridir. Bundan dolayr perioperatif bakim
kalitesi hasta memnuniyetini belirleyerek degerlendirebilir (11).
Bu baglamda calismamizda da bakim 6lcegi ile memnuniyet
degiskenin 9%30,2'lik kismi aciklanmistir. KPHBS toplam puani 1
birim arttiginda NHBMO puani 0,291 birim arttigi saptanmistir.

Tablo 4: KPHBS alt boyutlarinin NHBMO iizerine etkisi

Arastirmamizda elde edilen bu sonu¢ bakim kalitesi ve
memnuniyet arasindaki iliskinin pozitif yonde oldugunu, bakim
arttikca memnuniyetinde artacagini ortaya koymaktadir.
Literatiirde dogrudan bakim kalitesinin memnuniyete etkisinin
incelendigi calismalar bulunmasa da bazi bakim gostergelerinin
memnuniyete etkisi ortaya konulmaya calisilmistir. Dunkman ve
ark/nin (7) yaptigi calismada kaliteli perioperatif bakimin kalis
stiresini kisalttigi, maliyeti azalttigi ve komplikasyonlari azalttigi
belirlenmistir. Bunun sonucunda da hasta memnuniyetinin
artiracagi distinilmektedir (7). Sari'nin (12) yaptigi bir calismada
hastalarin hemsirelik bakimindan beklentisi arttikca hemsirelik
bakimindan memnuniyetin azaldigi, beklentilerin karsilanma
durumu arttikca memnuniyetin arttigr belirlenmistir. Kahn
ve ark/nin (25) yaptigi bir cahsmada cerrahi donemde saglik
personeliyle iletisimin hasta memnuniyetini artirdigi ortaya
konulmustur. lannuzzi ve ark!nin (26) cerrahi hastalarda yaptigi
calismada hekim-hemsire-hasta iletisiminin ve verdigi bakimin
memnuniyeti artirdigini ortaya koymuslardir.

KPHBS alt boyutlari ve NHBMO toplam puant ile olusturulan
regresyon modeline gore saygi alt boyutu puani bir birim
arttiginda NHBMO puani 1.698 birim artti§i saptanmistir.
Ozyiirek (27), Koseoglu ve Seki (28), Acar (29), Aldemir ve ark!nin
(30), Sendir ve ark'min (14) yaptigi calismalarda hastalarin
memnuniyet diizeyinin gordikleri saygiyla es oranda arttig
saptanmistir (3). Mahremiyetin korunmasi, kaygi diizeyinin
azaltilmasi, personelin saygili ve dusilinceli davranmasi
memnuniyet diizeyini en fazla etkileyen degiskenler arasindadir.
Ortopedik cerrahi geciren hastalarin memnuniyetinin artirilmasi
icin hemsirelerin perioperatif hemsirelik bakimiyla ilgili kanita
dayall uygulamalari arastirmalar bu dogrultuda bakima yon
vermeleri dnerilmektedir.

B° (%95 GA) Standart Hata p1 t p VIF
Sabit 31.807 (18.938-44.676) 6,502 4,892 <0,001
Fiziksel 0,191 (-0,074-0,456) 0,134 0,134 1.424 0,157 2.015
Bilgi verme 0,443 (-0,101-0,986) 0,275 0,169 1.612 0,110 2.492
Destek -0,164 (-0,371-0,043) 0,104 -0,120 0,572 0,118 1.338
Saygi 1.698 (0,081-3,316) 0,817 0,269 2,079 0,040 3.805
Personel karakteri 0,787 (-0,505-2,078) 0,652 0,176 1.206 0,230 4.846
Cevre 0,205 (-1,37-1,78) 0,796 0,042 0,257 0,797 6.163
Hemsirelik stireci 0,325 (-1.204-1.854) 0,772 0,042 0,421 0,675 2.224
F=14.693, p<0,001; R?=%45,1; Duizeltilmis R?=0042,1; 3% Stgndartla§t\r|lmam|§ beta katsayisi, B': Standartlastiriimis beta katsayisi
KPHBS: Kaliteli Perioperatif Hemsirelik Bakim skalasi, NHBMO: Newcastle Hemsirelik Bakimi Memnuniyet 6lcedi, GA: Guiven araligi
Tablo 5: KPHBS toplam puaninin NHBMO iizerine etkisi

B° (%95 GA) Standart Hata B! t p VIF
Sabit 51.743 (40.543-62.944) 5.662 9.139 <0,001
Bakim toplam 0,291 (0,215-0,367) 0,038 0,554 7.616 <0,001 1,000

F=57.996, p<0,001; R?=%30,7; Diizeltilmis R?=%30,2; B Standartlagt\r|lmam|§ beta katsayisi, B': Standartlastiriimis beta katsayisi
GA: Guven araligi, KPHBS: Kaliteli Perioperatif Hemsirelik Bakim skalasi, NHBMO: Newcastle Hemsirelik Bakimi Memnuniyet 6lcegi
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Calismanin Kisithliklari ve Klinik Uygulamaya Yansimasi

Bu arastirmaya Yozgat Bozok Universitesi Saglik Uygulama
ve Arastirma Merkezi'nde ortopedi servisinde yatan ortopedik
cerrahi geciren hastalar dahil edilmistir. Arastirmada elde edilen
sonuglar, yalnizca sozii edilen hastanede ortopedik cerrahi
geciren hastalara genellenebilir.

Calismamizin sonuclari, bakim kalitesinin dogrudan hasta
memnuniyetini  etkiledigi  yoniindedir. Hemsirelik bakim
hizmetlerine kanita dayali uygulamalar 1siginda yon verilmesi,
bakimin odaginda hasta merkezli yaklasimin benimsenmesi
memnuniyeti artirarak iyilesme performansini yikseltecegi,
hastane kalis siirecini kisaltacagi, komplikasyonlari azaltacagi,
maaliyeti duslrecegi, saghik kurumlarinin sinirli kaynaklarinin
daha verimli kullanilacagi distintlmektedir.

Tesekkiir

Calismaya gonilli olarak katilan tiim katihmcilara tesekkiir
ederiz.

Etik
Etik Kurul Onayi: Arastirma ile ilgili Yozgat Bozok

Universitesi Tip Fakiiltesi Klinik Arastirmalar Etik Kurulu'ndan
onay (2017-KAEK-189_2020.07.22_10) alinmistir.

Hasta Onayi: Saglikli géndlliilerden “bilgilendirilmis gonalli
olur formu" alinmistir.

Hakem Degerlendirmesi: Editdrler kurulunun disindan
olan kisiler tarafindan degerlendirilmistir.
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Amagc: PTPN11 geninde hastalik yapici varyant saptanan sekiz olgunun genotip/fenotip iliskisini tartismak.

Gereg ve Yontem: Karadeniz Teknik Universitesi Tip Fakiiltesi ve Trabzon Kanuni Egitim ve Arastirma Hastanesi Tibbi Genetik Anabilim Dallari'nda,
2017-2019 yillari arasinda Noonan Sendromu &n tanisi ile PTPN11 geni dizi analizi yapilan sekiz olgu retrospektif olarak incelendi.

Bulgular: PTPN11 geni patojenik varyanti saptanan sekiz olguda en sik g6zlenen bulgular kalp defekti (%87,5), boy kisaligi (%87,5) ve disiik
yerlesimli ve arkaya doniik kulaklar (%87,5) iken en sik rastlanan kalp defekti pulmoner stenozdu (%62,5). Olgularin klinik 6zellikleri ise Noonan
sendromu (%87,5) ve multipl lentijinli Noonan sendromu (%12,5) ile uyumlu bulundu. Calismada en sik rastlanan mutasyon (%25) NM_002834.5:
PTPN1T; c.922A>G; p.Asn308Asp idi.

Sonug: Calisma sonucu bulunan tiim hastalik yapici varyantlarin neden oldugu fenotipler giincel veriler ile uyumlu bulunmustur. RASopatilerin
%50'sinde PTPN11 geni patojenik varyantlarinin sorumlu oldugu bilinmektedir ve kromozom analizi normal olan, klinik bulgular ile Noonan
Sendromu skorlamasini karsilayan hastalarda PTPN11 dizi analizi yapilmasi maliyet-etkin bir yontemdir.

Anahtar Kelimeler: Noonan Sendromu, PTPN 11, Multipl Lentijinli Noonan Sendromu, Genotip/Fenotip iliskisi

Abstract

Objectives: To discuss the genotype/phenotype correlation of eight cases with pathogenic variant in the PTPN11 gene.

Materials and Methods: Eight cases with a prediagnosis of Noonan Syndrome, in which the PTPN11 gene sequence analysis was performed
between 2017 and 2019 at Karadeniz Technical University Faculty of Medicine and Trabzon Kanuni Training and Research Hospital, Department of
Medical Genetics were retrospectively evaluated in the study.

Results: The most common findings in the eight cases with pathogenic variant in the PTPN 11 gene were heart defect (87.5%), short stature (87.5%),
and low-set posteriorly rotated ears (87.5%) and the most common heart defect was pulmonary stenosis (62.5%). The clinical diagnoses of those
cases were Noonan Syndrome (87.5%) and Noonan syndrome with multiple lentigines (12.5%). NM_002834.5: PTPN11; ¢.922A>G; p.Asn308Asp
mutation was the most commonly (25%) detected mutation.

Conclusion: The phenotypes caused by all disease-causing variants found in this study were detected to be compatible with the current knowledge.
Pathogenic variants of PTPN11 are responsible for 50% of RASopathies, and PTPN17 sequence analysis is a cost-effective method in patients with
normal karyotyping, meeting the scoring system for Noonan Syndrome with clinical findings.

Key Words: Noonan Syndrome, PTPN11, Noonan Syndrome with Multiple Lentigines, Genotype/Phenotype Correlation
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RASopatiler, RAS/mitojenle aktive olan protein kinaz
(RAS/MAPK) yolagindaki genlerdeki patojenik varyantlarin
neden oldugu bir grup bozukluktur. Noonan sendromu
(NS), norofibromatozis tip 1, multipl lentijinli NS (NSML),
kardiyo-fasiyo-kutan6z sendrom, kapiller ~malformasyon
arteriyovendz malformasyon sendromu, Costello sendromu
ve Legius sendromu bu gruptaki hastaliklardir (1). Bugiine
kadar RASopatilerle iliskili cok sayida gen tanimlanmistir:
PTPN11, SOS1, SOS2, HRAS, RAF1, RIT1, KRAS, NRAS, BRAF,
MAP2K1, LZTR1, NF1, SPRED1... Bu genler hiicre farklilasmasi
ve gelismesi, hiicre siklusu diizenlenmesi ve sinyal iletiminden
sorumludur (2). RASopatiler icinde en sik NS, 1/1000-1/2500
canh dogum insidansi ile goriilir. NS'li olgularin %50'sinde
PTPN 11 patojenik varyantlari sorumludur. Bu hastalik grubunda
boy kisahgi, konjenital kalp hastaligi, tipik dismorfik yiiz
bulgulari ve cesitli derecelerde entelektiiel yetersizlik goriilen
ortak bulgulardir (3).

Bu calismada, NS 6n tanisi nedeniyle PTPN11 geninin dizi
analizi yapilan on sekiz olgudan patojenik varyant saptanan
sekiz olgu, klinik ve molekiler bulgulari ile giincel literatiir
esliginde tartisiimistir.

Gerec ve Yontem

Karadeniz Teknik Universitesi Tip Fakiiltesi Tibbi Genetik
Anabilim Dali ve Saghk Bilimleri Universitesi, Trabzon Kanuni
Egitim ve Arastirma Hastanesi Tibbi Genetik Klini§i'nde, 2017-
2019 yillari arasinda, NS 6n tanisi ile PTPNT1 geni dizi analizi
yapilan sekiz olgu retrospektif olarak degerlendirilerek calismaya
alinmistir.

Bu calisma icin etik kurul onay Saglik Bilimleri Universitesi
Kanuni Egitim ve Arastirma Hastanesi Klinik Arastirmalar Etik
Kurulu'ndan alinmistir (protokol no: 2019/23, tarih: 25.04.2019).
Hastalarin ebeveynlerinden veya vasilerinden yazili aydinlatiimis
onam alinmistir.

Her olgu tibbi genetik uzmani tarafindan ayrintili olarak
degerlendirilerek prenatal, natal oykiileri ile aile oykiileri
kaydedilerek soy agaci analizleri yapilmis, fizik muayenenin yani
sira dismorfik ozellikleri de ayrintili olarak degerlendirilmistir.
Tum olgularin kromozom analizleri yapilmis ve calismaya
kromozom analizleri normal olan olgular dahil edilmistir.
PTPN11 dizi analizi yapilma kriteri; olgularin NS tani kriterlerini
karsilamasi olarak belirlenmistir (4) (Tablo 1).

Olgulardan ve ebeveynlerinden (mimkiin ise) periferik kan
ornekleri alinarak QlAcube® otomatik DNA izolasyon sistemi
(Qiagen GmbH, Hilden Almanya) ile Greticinin talimatlarina
gore DNA elde edilmistir. PTPNT1 geni primerleri, kodlayan
bolgeler ve intron-ekzon baglantilari hedeflenerek tasarlanmis,
kiittiphaneler dreticinin talimatlarina gore NexteraXT kiti
(llumina Inc.,, San Diego, Kaliforniya, ABD) ile hazirlanmistir.
Kalite kontrolii ardindan &rneklerin dizi reaksiyonlari MiSeq®
NGS sistemi (lllumina Inc., San Diego, Kalifornia, ABD) ile
gerceklestirilmistir.

Her bir 6rnedin dizi analizi ¢ift yonli olarak gerceklestirilmistir.
PTPN11 geni referans dizisi olarak NM_002834.5 (https://
www.ncbi.nlm.nih.gov/nuccore/NM_002834.5/)  kullanilmistir.
Okumalar, Integrative Genomics Viewer (IGV, Kaliforniya
Universitesi, ABD) programi kullanilarak analiz edilmis ve hg19/
GRCh37 insan referans genomuna gdére hizalanmistir. Minimum
okuma derinligi 100x olarak belirlenmis ve 9%0,5'ten daha
ylksek bir frekansa sahip varyantlar filtrelenmistir. 1000 Genom
Projesi (1000 Genomes Project, http://www.1000genomes.
org/) ve tek niikleotid poliformfizmleri veri tabani (database of
Single Nucleotide Poylmorphisms, NCBI dbSNP, https://www.
ncbi.nlm.nih.gov/snp/) kullanilarak min6r alel frekansi (minor
allele frequency, MAF) >%?1 olan varyantlar hari¢ tutulmustur.
Varyantlar, insan gen mutasyon veri tabani “Human gene
mutation database” (HGMD) (5), ClinVar (6) ve Decipher (7) veri
tabanlari kullanilarak kontrol edilmistir. Bilgisayar ortaminda (in
silico) tahmin algoritmalari [PolyPhen2 (8), tolere edilemeyenleri
tolere edilebilirlerden ayirma “sorting intolerant from tolerant”
(SIFT) (9), MutationTaster (10)] ve korunmusluk skorlari [PlyloP

Tablo 1: Noonan sendromu (NS) icin skorlama sistemi [van der Burgt'den (4) uyarlanmistir]

Ozellik

Yiiz bulgulan

Major bulgular
Tipik dismorfik yiiz bulgulari

Kardiyak bulgular | o bulgular

Boy uzunlugu <3 persentil

Gagiis duvan Pektus karinatum/ekskavatum

Pulmoner kapak stenozu, HOCM ve/veya EKG'de tipik

Mindr bulgular

NS'yi hatirlatic yliz bulgular
Diger kardiyak defektler
<10 persentil

Genis goglis kafesi

yapisi
Aile oykiisii NS tanisi olan birinci derece akraba varlig Bulgulari nedeniyle NS diistiniilen birinci derece akraba varlig
Diger Entelektiiel yetersizlik, kriptorsidizm ve lenfatik displazi  Entelektiiel yetersizlik, kriptorsidizm ve lenfatik displaziden biri

NS tani kriterini: *major yiiz bulgusuna ek olarak bir major veya iki minor bulguya sahip olan veya *minor yiiz bulgusuna ek olarak iki major veya tic minér bulguya sahip olan hastalar

NS tani kriterini karsilamaktadir
EKG: Elektrokardiyografi, HOCM: Hipertrofik obstriiktif kardiyomiyopati
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100) (https://ccg.epfl.ch/mga/hg19/phylop/phylop.html)] yeni
varyantlarin yorumlanmasinda kullanilmistir. Varyantlarin nihai
siniflandirmasi "American College of Medical Genetics and
Genomics ve Association for Molecular Pathology” (ACMG)
2015 rehberine gore yapilmistir (11).

Bulgular

Calisma sonucunda sekiz olguda PTPN17 geninde patojenik
varyant saptanmistir (2 Kadin - 6 Erkek, yaslar: 1-17). Bu
olgularin yedisi klinik olarak NS ile, biri NSML ile uyumlu
bulunmustur (Tablo 2). Olgularda en sik go6zlenen bulgular
kalp defekti (%87,5), boy kisali§i (%87,5) ve distk yerlesimli
ve arkaya doniik kulaklardir (%87,5). Pulmoner stenoz tiim
hastalarin %62,5'inde, kalp defekti saptanan hastalarin ise
%71'inde saptanmistir. Erkek olgularin %67'sinde kriptorsidizm
oykusu vardir.

NS ile iliskili hastalik diistiniilen ve PTPN 71 mutasyon analizi
yapilan 10 olguda ise hastalik yapici varyant saptanmamistir.
Calismamizda hastalik yapici varyant saptanma orani %44,4

olup sekiz hastada vyedi ayri varyant bulunmustur. Bu
varyantlarin hepsi heterozigot olarak gésterilmistir (Tablo 3).
Varyantlarin timi ClinVar (6) ve HGMD'de (5) tanimli olup
ACMG kriterlerine gore patojenik olarak yorumlanmistir. Aile
calismasi alti olguda yapilabilmis olup dort varyantin ailesel
oldugu gosterilmistir (maternal: 3, paternal: 1). Bu dort olgu
disinda diger olgularin soy agaci analizleri ve aile dykiilerinde
NS distindiirecek bulguya rastlanmamistir. Ailesel olgularda
ebeveynlere ait klinik bulgular ise su sekildedir: Olgu 1'in
babasinda diistik yerlesimli ve arkaya doniik kulaklar ile pektus
ekskavatum saptanmis 6zgecmisinde pulmoner stenoz onarimi
yapildigr 6grenilmistir. Olgu 4'Gn annesinde boy kisaligl,
licgen yiiz ve kolay morarma mevcuttur. Olgu 6 ve olgu 7'nin
annelerinde NS diistindlrecek yiiz bulgusu bulunmazken her
ikisinde de pektus deformitesi ve boy kisaligi saptanmistir. Olgu
7'nin annesinde atriyal septal defekt oykiisi mevcuttur. Bu
dort ailede bahsedilen bireyler disinda diger aile bireylerinde
hastalik yapici varyant tespit edilmemistir.

Calismamizda NS tanmi kriterlerini karsilamasina ragmen
10 olguda (6 Kadin - 4 Erkek, yaslar: 3-16) PTPN11 dizi analizi

Tablo 2: PTPN11 geninde mutasyon saptanan olgularin tibbi Gykiisii ve klinik bulgulari [klinik bulgularin gruplamasi van der Burgtden

(4) uyarlanmistir]

Olgu Yas/ Tami  Boy - "

no Cinsiyet  yasi persentil Yiiz bulgulan
Distik yerlesimli ve arkaya

1 12/E 12 <-2SD doniik kulaklar, miyopi,
yele boyun
Diistik yerlesimli ve
arkaya doniik kulaklar,

2 16/K 12 <-2SD hipertelorizm, mikrognati,
dental malokliizyon, yele
boyun
Diistik yerlesimli ve arkaya

3 3/E 2 <-1SD doniik kulaklar, belirgin

filtrum

Duistik yerlesimli ve
arkaya doniik kulaklar,

4 1/K 1 <-1SD hipertelorizm, asag egimli
palpebral fissiirler, seyrek
kas belirgin filtrum

Diistik yerlesimli ve arkaya

doniik kulaklar, asagi

5 s / il egimli palpebral fissirler,
seyrek kas, miyopi

6 5[E 3 <-1SD Ucgen yiiz
Ucgen yiiz, diisiik

7 18/E 17 <-3SD yerlesimli ve arkaya doniik

kulaklar, mikrognati,
yiiksek damak

Diistik yerlesimli ve

8 7[E 6 <-1SD arkaya dontk kulaklar,
hipertelorizm

- Gagiis Aile .
Kardiyak bulgular = = dykiisii Diger
PS, min. AY, min. PY - + Kriptorsidizm
Min AY, min. . .
MY, hafif mitral - - Isitme kaybr, infant
doneminde zayif beslenme
prolapsus
Pektus Gelisme geriligi/
£ RS deformitesi entelektiiel yetersizlik
PS - + Kanama testinde bozukluk
Konjenital Un|lqtera! |§|tme kaybr,
- multipl hiperpigmente
sol ventrikiil S
hi - - - lentignoz lekeler,
Ipertrofisi, kriptorsidizm, kola
sekundum ASD prors ' y
morarma
PS B N Kriptorsidizm, kolay

morarma

Kriptorsidizm, ektopik
- + bobrek, infant doneminde
zayif beslenme

PS, sag ventrikdil
hipertrofisi

Pektus ) _
i deformitesi Café au lait

ASD: Atriyal septal defekt, AY: Aort yetmezligi, min.: Minimum, MY: Mitral yetmezlik, PFO: Patent foramen ovale, PS: Pulmoner stenoz, PY: Pulmoner yetmezlik, SD: Standart sapma
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sonucunda hastalik yapici varyant saptanmamistir. Bu olgular
icin RASopati paneli planlanmistir.

Kromozom 12q24.13'te lokalize olan PTPN11 geni, 16
ekzonlu bir gen olup, 593 aminoasitli, dort bolimli (domain)
non-reseptor tirozin fosfosfataz kodlamaktadir. PTPNT1 Ras/
MAPK vyolaginda yer almaktadir. Ras/MAPK vyolagi, hiicre
proliferasyonu, farkhilasmasi, metabolizmasi, apoptoz ve hiicre
sag kalimi ile iliskilendirilmistir. Yolakta cok sayida gen yer
almaktadir ve bu genlerin herhangi birinden kaynakli bozukluk
birden fazla gelisimsel anomaliye neden olmaktadir (12).

RASopatiler, RAS/MAPK yolagindaki genlerdeki patojenik
varyantlarin neden oldugu hastaliklar grubunun isimlendirilmesi
olup, NS bu gruptaki en sik hastalktir (1). Sinyal yolagindaki
proteinlerdenden birine ait genetik bir degisiklik "fonksiyon
kazanimi" yolu ile RAS/MAPK vyolaginda islev artisina/
kazanimina yol acmaktadir. PTPN11 genindeki yanlis anlamli
(missense) mutasyonlarin biiyiik cogunlugu, fazla miktarda RAS/
MAPK sinyali ileten protein Grlinii katalitik bolimiind (domain)
aktivasyonuna neden olmaktadir (2).Serimizde saptadigimiz tim
PTPN11 geni mutasyonlari yanlis anlamh olup genel literatiir
bilgisi hasta klinik bulgulari ile gézden gecirildiginde fonksiyon
kazanimi yolu ile hastalik nedeni oldugu dustiniilmustiir. Ayrica
calismamizda saptadigimiz mutasyonlar (Tablo 3) HGMD (5),
ClinVar (6) ve Decipher (7) veri tabanlarinda hem NS hem de
cesitli RASopatilerle iliskilendirilmislerdir. NSML olgusunda
saptadigimiz ¢.836A>G (p.Tyr279Cys) varyanti da daha 6nce
NSML'li olgularda bildirilmistir.

Calismamizda en cok patojenik varyant ekzon 3 (%37,5)
ve ekzon 8'de (%25) saptanmistir. Bu ekzonlar literatiire gore
de en cok patojenik mutasyonu barindiran ekzonlardir (13,14).
Ulkemize ait Atik ve ark!nin (15) yaptigi calismada da ekzon
3 ve ekzon 8 mutasyon yigilmi en cok olan ekzonlardir ve
€.922A>G (p.Asn308Asp) degisikligi en sik saptanan varyanttir.
PTPN11 geni patojenik varyanlarinin sebep oldugu NS'de Src
homoloji bolgesi 2'yi (SHP2) kodlayan bolgelerde mutasyon

sikliginin artigi bilinmektedir (2). Calismamizda literatir verileri
ile uyumlu olarak saptanan li¢c varyant (c.188A>G, ¢.214G>T,
¢.317A>C) SHP2 bolgesinde yer almaktadir. Ayrica literatiire
gbre en sik saptanan varyant olan ¢.922A>G (p.Asn308Asp)
bizim calismamizda da en sik saptanan varyanttir (13).

Hasta grubumuzda yiiz bulgulari, kalp defekti ve boy kisaligi
en sik saptanan bulgular olmakla birlikte, NS'li bireylerde
goriilmesi beklenen isitme kaybi, renal anomaliler, kolay morarma
ve kanama bozukluklarinin da saptanmis olmasi bu bulgularin
NS icin uyari olmasi agisindan dnemlidir. Calismamizda erkek
olgularin 9%66,6'sinda kriptorsidizm saptanmistir. Literatlrde
erkek hastalarda %44-94 araliginda kriptorsidizm bildirilmistir
(3,13,16). NS erkekleri ve kadinlari esit olarak etkiler, ancak NS
erkeklerde kriptorsidizm ile ortaya cikabileceginden tani almayi
kolaylastirici ek bulgu olmasi agidan dnemlidir. Ek olarak NS'ye
hafif entelektiiel yetersizligin eslik edebildigi bilinmektedir
(4). Calismamizda sadece bir olguda (olgu 3) gelisme geriligi/
entelektiiel yetersizlik saptanmistir.

Literatlirde ¢.922A>G (p.Asn308Asp) degisikligine sahip
hastalarin gelisme geriligi/entelektiiel yetersizlik g6stermedigi,
normal egitim aldiklari bilinmektedir (3). Calismamizda bu
degisiklige sahip olgularda (olgu 6, olgu 7) gelisim basamaklari
ile bilissel yetenekleri normal olarak degerlendirilmistir.

Calismamizda PTPN11 geninde patojenik varyant saptanan
bir olgu NSML ile uyumludur (olgu 5). NSML de RASopati grubu
hastaliklardan biridir ve PTPN11 geni hastalik yapici varyantlari
NSML'de 6nemli rol oynamaktadir (2). NSML hipertelorizm,
multipl lentijinler, kardiyak defektler, elektrokardiyogram
anomalileri, isitme kaybi ve biiylime geriligi ile karakterizedir
(14). Dusuk yerlesimli ve arkaya doniik kulaklar, asagi egimli
palpebral fissurler, seyrek kas, miyopi, multipl hiperpigmente
lentignoz lekeler, unilateral isitme kaybi, kriptorsidizm 6ykdsii,
konjenital sol ventrikiil hipertrofisi ve sekundum atriyal septal
defekt olgumuzun bulgulari arasinda yer alirken boyu yasina
gore normal sinirlarda saptanmistir.

NS'nin ayirici tanisi genistir. Turner sendromunun ayirici
tanmida ilk sirada akla gelmesi gerekir. Bircok kromozomal

Tablo 3: PTPN11 geninde saptanan hastalik yapici varyantlarin listesi (transkript: NM_002834.5)

2(')9“ y:g“:(igeir(:l?d ﬁ?ﬁligiom?m Lokasyon Mutasyon tipi

1 c.188A>G  p.Tyr63Cys Ekzon 3 Missense (yanlis anlamli)
2 c.214G>T  p.Ala72Ser Ekzon 3 Missense (yanlis anlamli)
3 ¢.317A>C  p.Asp106Ala  Ekzon 3 Missense (yanlis anlamli)
4 c.417G>C  p.Glu139Asp  Ekzon 4 Missense (yanlis anlamli)
5 c.836A>G  p.Tyr279Cys  Ekzon 7 Missense (yanlis anlamli)
6 ¢.922A>G  p.Asn308Asp Ekzon 8 Missense (yanhs anlamli)
7 €.922A>G  p.Asn308Asp Ekzon 8  Missense (yanhs anlamli)
8 ¢.1403C>T  p.Thr468Met  Ekzon 12 Missense (yanhs anlamli)

}[/i?)';ya Nt Referans Kalitim Efitt(;jﬁ 2:-}5 e(ggx)ﬁ
SNV ClinVar, HGMD paternal Patojenik
SNV ClinVar, HGMD caligilamadi  Patojenik
SNV ClinVar, HGMD de novo Patojenik
SNV Clinvar, HGMD maternal Patojenik
SNV ClinVar, HGMD cahsilamadi  Patojenik
SNV Clinvar, HGMD maternal Patojenik
SNV ClinVar, HGMD maternal Patojenik
SNV ClinVar, HGMD de novo Patojenik

HGMD: insan gen mutasyon veri tabani, SNV: Tek niikleotid varyanti, ACMG: American College of Medical Genetics and Genomics ve Association for Molecular Pathology
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anomali; boy kisaligi, kalp defekti ve gelisimsel geriligi iceren
bulgularla kendini gosterebilir (17). Bu nedenle kromozom
analizi, sonrasinda da mikroarray analizinin test algoritmasinda
yer almasi gerekir. Kromozom ve mikroarray analizi normal
olan hastalarda ise RASopati ayirici tanisi yapilmalidir. Klinik
olarak RASopatiler icerisinden bir sendroma yonlenebiliyor ise
o sendroma neden olan genin dizi analizi planlanmalidir. Ayirici
tani yapilamamasi durumunda hastalara RAS/MAPK vyolagi
genlerini iceren RASopati panelleri planlanmalidir. NS ile iliskili
hastaliklarda PTPN11 patojenik varyantlari ile ilgili cok sayida
calisma bulunmaktadir ve bu calismalarda mutasyon tespit
oranlari %22 ile %100 arasinda degismektedir (16). Ulkemize ait
calismalarda da benzer oranlar vardir. Uludag Alkaya ve ark!nin
(18) yaptigi calismada NS klinigi olan hastalarin %50'sinde
PTPN 11 mutasyonu bulunmustur. Simsek-Kiper ve ark!larina (19)
ait benzer bir calismada olgularin %29'unda PTPN 11 mutasyonu
saptanirken her iki calismada da SOS7 gen mutasyonlari NS
hastalarinda ikinci siklikta saptanmistir (18). Bizim calismamizda
olgularin  %44,4'linde patojenik varyant bulunmus olup
literatlir ile uyumludur. PTPNT1 geninde hastalik yapici
varyant saptanmayan on olgu NS tani kriterlerini karsiladig
icin bu olgularda RASopati panel testlerinin yapilarak genetik
calismanin algoritmik olarak genisletilmesi planlanmustir.

Calismanin Kisithliklar

Hasta sayisinin  azhgi calismanin = kisitiliigr  olarak
degerlendirilmistir. Daha genis hasta serilerinde de algoritmik
test yaklasimlarinin gozden gecirilmesi 6nermekteyiz.

Yeni nesil dizileme tabanli RASopati panelleri NS ve NS ile
iliskili hastahklarda yaygin olarak kullaniliyor olsa da kaynaklar
kisith hastalarda/ulkelerde algoritmik yaklasmak maliyet-etkin
olacaktir. Ozellikle kromozom analizi normal ve NS tanisini
klinik olarak karsilayan; dismorfik yiiz bulgulari, kalp defekti ve
pektus deformitesi olan hastalarda PTPN11 ekzon 3 ve ekzon
8'nin algoritmik olarak ilk sirada dizilenmesini dnermekteyiz.
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Hematolojik Febril Notropeni Ataklarinda Kan Kiiltirlerinden
Izole Edilen Gram-negatif Bakterilerin Dagilimi ve Antimikrobiyal
Duyarliliklarinin Degerlendirilmesi

Evaluation of the Distribution and Antimicrobial Susceptibility of Gram-negative Bacteria
Isolated from Blood Cultures in Heamatologic Febrile Neutropenia Attacks
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Amac: Hematolojik maligniteleri olan hastalarda direncli patojenler nedeniyle gelisen bakteriyel kan dolasimi enfeksiyonlari, yeni kemoterapotik
ajanlarin ve profilaktik antibiyotiklerin daha cok kullanilmasi nedeniyle artmaktadir. Bu ¢alismada, ampirik antibiyotiklerin dogru uygulanmasina
yardimei olmak ve direnci sinirlamak igcin hematolojik malignitesi olan febril ndtropenik hastalarda kan kiiltlirlerinde Greyen gram-negatif bakteriyel
patojenlerin epidemiyolojisini ve direng oranlarini belirlemek amaclanmistir.

Gereg ve Yontem: Ugiincii basamak bir tiniversite hastanesinde 2019-2021 yillarinda hematolojik febril nétropenik hastalarin kan kiiltiirlerinde
tireyen ve kan dolasimi enfeksiyonu olarak belirlenen gram-negatif bakterilerin antibiyotik duyarhliklar retrospektif olarak incelendi.

Bulgular: 1 Ocak 2019 ile 31 Aralik 2021 tarihleri arasinda hematoloji servisinde yatan hematolojik malignitesi olan hastalarin febril ndtropeni
ataklarinda kan kiiltlirlerinden izole edilen ve kan dolasimi enfeksiyonu olarak degerlendirilen toplam 388 gram-negatif izolat degerlendirmeye alindi,
en sik izole edilen patojenin Klebsiella spp. (%41,7) oldugu goriildi. Coklu ilaca direng acisindan degerlendirildiginde Klebsiella spp!nin ilk sirada,
Acinetobacter spp:nin ikinci sirada oldugu belirlendi. Febril notropenik hastalarin ampirik tedavisinde siklikla kullandigimiz piperasilin-tazobaktam
duyarlihgi acisindan degerlendirildiginde, Klebsiella spp.nin %70,3, Escherichia coli'nin %37,7, Acinetobacter spp.nin %86 ve Pseudomonas spp:nin
%67,5 oraninda direncli oldugu saptandi. Karbapenem direncinin de %29 ila %80 arasinda oldugu goriildi.

Sonug: Febril nétropeni ataklarinin ampirik tedavisinde kullanilan piperasilin-tazobaktama tlim gram-negatif suslarin yiiksek oranda direncli ¢ikmasi
ve karbapenem direncinin de azimsanmayacak oranda bulunmasi dikkat cekicidir. Hem hastanemizde hem de lilkemizde hematolojik maligniteli
hastalarda goriilen febril ndtropeni ataklarinda ampirik tedavi kilavuzlari ve antibiyotik yénetim programlari diizenlenirken, bu verilerin g6z 6niinde
bulundurulmasi morbidite ve mortaliteyi azaltmaya katkida bulunabilir.

Anahtar Kelimeler: Febril Nétropeni, Hematolojik Malignite, Antimikrobiyal Duyarhilik, Coklu ilaca Direng

Abstract

Objectives: Bacterial bloodstream infections with resistant pathogens in patients with hematological malignancies are increasing due to the more
use of new chemotherapeutic agents and prophylactic antibiotics. In this study, it was aimed to determine the epidemiology and resistance rates of
gram-negative bacterial pathogens isolated from blood cultures of febrile neutropenic patients with hematological malignancies in order to help
the correct administration of empirical antibiotics and to limit resistance.
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Materials and Methods: Antibiotic susceptibility of gram-negative bacteria, which were grown in the blood cultures of hematological febrile
neutropenic patients in a tertiary university hospital between 2019 and 2021 and determined as bloodstream infection, was retrospectively
investigated.

Results: Between January 1, 2019 and December 31, 2021, a total of 388 gram-negative isolates, which were isolated from blood cultures and
evaluated as bloodstream infection, in the febrile neutropenia attacks of patients with hematological malignancies hospitalized in the hematology
service were evaluated, and the most common isolated pathogen was found to be Klebsiella spp. (41.7%). When evaluated in terms of multi-drug
resistance, it was determined that Klebsiella spp. was in the first and Acinetobacter spp. was in the second place. When evaluated in terms of
piperacillin-tazobactam susceptibility, which we frequently use in the empirical treatment of febrile neutropenic patients, 70.3% of Klebsiella
spp., 37.7% of Escherichia coli, 86% of Acinetobacter spp. and 67.5% of Pseudomonas spp. were found to be resistant to piperacillin-tazobactam.
Carbapenem resistance was also found to be between 29% and 80%.

Conclusion: It is noteworthy that all gram-negative strains were highly resistant to piperacillin-tazobactam, which is used as empirical treatment
of febrile neutropenia attacks, and that carbapenem resistance was found at a substantial rate. Considering these data may contribute to reducing
morbidity and mortality while arranging empirical treatment guidelines and antibiotic management programs in febrile neutropenia attacks seen
in hematological malignancy patients both in our hospital and in Turkey.

Key Words: Febrile Neutropenia, Hematologic Malignancy, Antimicrobial Sensitivity, Multidrug Resistance

Hematolojik maligniteli hastalarda kemoterapiye bagh en
yaygin komplikasyonlardan ve énemli morbidite ve mortalite
nedenlerinden biri hematolojik bir acil olan febril nétropenidir
(1). Malignitesi olan eriskin hastalarda tim febril notropeni
ataklarinin  yaklasik %30'u ise bakteriyel kan dolasimi
enfeksiyonlari nedeniyle gelismektedir (2). Yapilan calismalarda
hematolojik malignitesi olan hastalarda bakteriyel kan dolasimi
enfeksiyonlarina bagli mortalite oranlarinin %40'lara ulastig
bildirilmekle beraber (3,4), 6zellikle coklu ilaca direncli gram-
negatif bakterilere bagh kan dolasimi enfeksiyonlarinda, bu
oranlarin %50'leri asabildigini bildiren calismalar mevcuttur
(5). Bu hassas popiilasyonda ampirik antibiyotik tedavisinin hizli
ve uygun sekilde baslanmasi morbidite ve mortaliteyi azaltir ve
febril ndtropeni yonetiminin temelini olusturur, ayrica yapilan
calismalarda uygun olmayan ampirik tedavinin mortaliteyi
artirdi§i gosterilmistir (6).

2017 yilinda yayinlanan 21 iilkeden elde edilen verileri
degerlendiren bir derlemede, gram-negatif bakterilerde goriilen
karbapenem direncinin, diinya capinda notropenik hastalarda
yiiksek 6lim orani ile iliskili oldugu sonucuna varilmistir (7).
Bununla birlikte, 2018 yilinda yapilan baska bir calisma, gram-
negatif bakterilerden gram-pozitif bakterilere bir prevalans
degisikligi oldugunu ve bakteri izolatlarinin %46,3'iinde coklu
ilag direnci tespit edildigini g6stermistir (8). Her ne kadar febril
notropeni ataklari sirasinda en sik tanimlanan patojenler olarak
bazi calismalarda gram-pozitif bakteriler belirtilmis olsa da,
patojeniteleri ve sepsis ile baglantilarindan dolayl gram-negatif
bakterileri ampirik tedavide kapsamak cok énemlidir (9). Ayrica
konuyla ilgili kilavuzlarda vankomisin gibi gram-pozitif koklara
karsi aktif olan ajanlar ates ve notropeni icin baslangictaki
antibiyoterapinin temel bir parcasi olarak A-lI dizeyinde
onerilmemektedir. Bu ajanlarin, stipheli kateterle iliskili
enfeksiyon, deri veya yumusak doku enfeksiyonu, pnémoni,
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mukozit veya hemodinamik instabilite dahil olmak tzere spesifik
klinik endikasyonlar icin distiniilmesi 6nerilmektedir (10).

Gram-negatif ve pozitif bakterilerde artan diren¢ ampirik
antibiyotiklerin  etkinligini olumsuz olarak degistirmekte,
ayrica sik goriilen etkenlerin bolgesel olarak farkli olmasi da
febril notropeni ataklarinin yonetimi icin klinisyenleri yerel
epidemiyolojiyi hesaba katarak kendi tedavi protokollerini
olusturmaya sevk etmektedir (11). Hematolojik maligniteleri olan
hastalarda patojenlerin epidemiyolojisini ve diren¢ oranlarini
anlamak, hem tedavinin kritik yonlerinden biridir, hem de artan
antibiyotik direnci ve terapdtik seceneklerin kisitli oldugu bir
dénemde bu hasta poplilasyonunda klinisyenlere uygun ampirik
tedavi secimi icin yol gosterebilir (12). Dolayisiyla klinisyenlerin,
merkezden merkeze ve zamana gore bliyiik dlclide degisebilen,
kendi kurumlarindan gelen mevcut mikrobiyoloji siirveyans
verilerinden haberdar olmalari gerekir. Bu nedenlerle biz de
bu calismamizda, hematoloji hastalarinin febril notropeni
ataklarinda goriilen kan dolasimi enfeksiyonlarinda saptanan
gram-negatif bakteriyel etkenleri ve bunlarin antimikrobiyal
duyarhliklarini degerlendirmeyi amacladik.

Gereg ve Yontem

Bu calisma, 3. basamak bir {niversite hastanesinde
hematolojik malignitelere bagl febril ndtropeni ataklarinda
goriilen gram-negatif bakteriyel etkenleri ve antimikrobiyal
direnc paternlerini belirlemek icin retrospektif kesitsel bir ¢alisma
olarak planlanmistir. Hematoloji servisinde 45, hematopoietik
kok hiicre nakli servisinde 12 olmak lizere hematoloji hastalari
icin toplam 57 yatak kapasitesi mevcuttur. Tim hematoloji
hastalari enfeksiyon hastaliklari ekibi tarafindan giinliik olarak
yatak basinda degerlendirilmekte ve mikrobiyolojik, laboratuvar,
klinik, radyolojik verileri de giinlik takip edilmektedir. Ocak
2019'dan Aralik 2021'e kadar hematolojik malignitelere bagli
febril ndtropeni ataklarinda saptanan pozitif kan kiiltlri
sonuclari calismaya dahil edilmistir.
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Hastanemizde febril ndtropeni ataklarinda ates sirasinda
antisepsi kurallarina uyularak bir set kan kltiirl, bir aerobik
ve bir anaerobik kan kiiltlirii sisesine olmak Ulizere alinmakta
ve 3 sete tamamlanmaktadir. Bakteriyemi, bir veya daha fazla
kan kiltlriinden bakteri izolasyonu olarak kabul edilmektedir.
Ayni giin icinde bir hastadan alinan tiim kan kiiltiiri
setlerinin 9%>50'sinden azinda koagiilaz-negatif stafilokoklar;
Propionibacterium spp.; Corynebacterium spp.; ve Bacillus
spp. uremesi varsa bu kan kiltiriiniin kontamine oldugu kabul
edilmektedir. Kan kiiltlrlerindeki tekrarlayan tremeler, mantar
tremeleri, kontamine olarak degerlendirilen veya ikiden fazla
mikroorganizma liremeleri degerlendirmeye alinmamis olup,
388 tane gram-negatif bakteri liremesi saptanan kan kultiiri
sonucu calismaya dahil edilmistir.

2019 yihinda BACTEC FX (Becton Dickinson, ABD), 2020-
2021 yillari arasinda BactAlert 3D (Biomeriux, Fransa) otomatik
kan kltiir sistemleri kullaniimistir. Kan kiltiir siseleri cihazda 5
giin inktibe edilmistir. Cihazin pozitif sinyal verdigi kan kiltlr
siselerinden, gram-boyama yapilmis ve %5 koyun kanh agar,
cikolata agar ve Eosin methylene blue agar besiyerlerine ekim
yapilmistir ve inkiibasyona birakilmistir. inkiibasyon sonrasinda
(37 °C'de 16-18 saat) lireyen bakterilerin tanimlanmasinda
konvansiyonel yontemler ve otomatize sistemler [2019 yilinda
Phoenix (Becton Dickinson, ABD) ve 2020-2021 vyillarinda
Vitek 2 (Biomeriux, Fransa)] kullanilmistir. Antimikrobiyal
duyarhlik testlerinin uygulanmasi ve degerlendirilmesi Avrupa
Antimikrobiyal Duyarlilik Testi Komitesi (European Committee
on Antimicrobial Susceptibility Testing) kriterleri dogrultusunda
yapilmistir (13-15). Degerlendirilen mikroorganizma tiirii ve
direnc paternine bagh olarak degismekle birlikte otomatize
sistemler, standart Kirby-Bauer disk diflizyon, gradient strip
test, sivi mikrodillisyon yontemleri kullanilmistir. Genislemis
spektrumlu beta-laktamaz (GSBL) saptanmasinda kombine disk
test yontemi, karbapenemaz varliginin saptanmasinda Carba NP
ve Modifiye Hodge testleri uygulanmistir (16).

Coklu ila¢ direnci bir bakteri tiirliniin iki veya daha
az antimikrobiyal kategori disinda tim antimikrobiyal
ajanlara direncli olmasi, panrezistan ise tim antimikrobiyal
kategorilerdeki tiim ajanlara direnc olarak tanimlandi.

istatistiksel Analiz

Veriler SPSS (“Statistical Package for the Social Sciences")
versiyon 24.0 programi (IBM Corp., Armonk, NY, ABD) ile
degerlendirilmis, degiskenler frekans (yilizde) olarak sunulmustur.
Ayni hastanin tekrar eden ayni kiiltiir Greme sonuclari analize
dahil edilmemistir.

Bulgular

1 Ocak 2019 ile 31 Aralik 2021 tarihleri arasinda hematoloji
servisinde yatan hematolojik malignitesi olan hastalarin febril

notropeni ataklarinda kan kiiltlirlerinden izole edilen ve kan
dolasimi enfeksiyonu olarak degerlendirilen toplam 388 gram-
negatif izolat degerlendirmeye alindi. Hastanede yatis sirasinda
tek bir hastadan elde edilen 0zdes antibiyogramlara sahip
izolatlar bir kez degerlendirildi.

En sik izole edilen patojenler Klebsiella spp. (n=162, %41,7,
Escherichia coli (n=98, %325,2), Acinetobacter spp. (n=67,
%17,2), Pseudomonas spp. (n=37, %9,5) olarak saptandi. Coklu
ilaca direncli suslar acisindan degerlendirildiginde Klebsiella
spp-/nin ilk sirada, Acinetobacter spp:nin ise ikinci sirada oldugu
gorildi (Tablo 1).

Klebsiella spp. izolatlarimin  %72,8'i (n=118) GSBL
ureticileriydi. Karbapenem direncli suslar ise Klebsiella suslarinin
%48,1'ini (n=78) olusturuyordu. Panrezistan suslarin %7,4
(h=12) oraninda oldugu, coklu ila¢ direncine sahip Klebsiella
suslarinin ise %81,4'e (n=132) ulastigi gérildu. Febril nétropenik
hastalarin ampirik tedavisinde siklikla kullandigimiz piperasilin-
tazobaktam duyarliligr acisindan bakildiginda Klebsiella spp!nin
%70,3 (n=116) oraninda piperasilin-tazobaktama direncli
oldugu saptand (Tablo 2 ve 3).

E. coli'lerin %52'si (n=51) GSBL Ureticileriydi. Karbapenem
direnclisuslarise E. colisuslarinin %29,5'ini (n=29) olusturuyordu.
Panrezistan susun olmadigi, coklu ilac direncine sahip E.
coli izolatlarinin ise %38,7'ye (n=38) ulastigi gorildi. Febril
notropenik hastalarin ampirik tedavisinde siklikla kullandigimiz
piperasilin-tazobaktam duyarliligi acisindan bakildiginda £
coli'nin %37,7 (n=37) oraninda piperasilin-tazobaktama direncli
oldugu saptand (Tablo 2 ve 3).

Acinetobacter spp!nin sirasiyla karbapenemlere 79,1
(h=53) ve 0086 (n=58) oraninda piperasilin-tazobaktama
direncli oldugu saptanmistir. Coklu ilaca direnc (%89,5,
n=60) ve panrezistan (%8,9, n=6) suslar da dahil olmak tizere
antibiyotiklere cok yiiksek direng g6stermistir (Tablo 2 ve 3).

Tablo 1: Kan kiiltiirlerinden izole edilen gram-negatif bakteriler
(n=388)

Etken Say1 (%)

Klebsiella spp. 162 (0041,7)
Klebsiella pneumoniae 130
Klebsiella oxytoca 32

E. coli 98 (%25,2)
Acinetobacter spp. 67 (17,2)
Acinetobacter baumannii 59
Acinetobacter pittii 8
Pseudomonas spp. 37 (9,5
Pseudomonas aeruginosa 33

Diger 24 (006,1)
Enterobacter spp. 13

Proteus spp. 6
Citrobacter spp. 5
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Tablo 2: Kan Kkiiltiirlerinden izole edilen gram-negatif bakterilerin antibiyotik direnc oranlari

Klebsiella spp. E. coli

Direncli/Toplam
(%) (%)

Amikasin 100/162 (%061,7)
Gentamisin 90/162 (%55,5)

Sefepim 116/162 (%71,6)
Seftazidim 118/162 (°%072,8)

Direncli/Toplam

50/98 (%51)
44/98 (%044,8)
51/98 (%52)
51/98 (%52)

Acinetobacter spp. Pseudomonas spp.
Direncli/Toplam Direncli/Toplam
(%) (%) 37

48/67 (%71,6) 7/37 (%18,9)
44/67 (%65,6) 7/37 (%18,9)
59/67 (%88) 26/37 (%70,2)

62/67 (%92,5) 26/37 (%70,2)

Siprofloksasin

Levofloksasin

Piperasilin-tazobaktam

Meropenem
imipenem

Trimetoprim-sulfametoksazol

Kolistin

Tablo 3: Etkenlerin genislemis spektrumlu B-laktamaz ve karbapenemaz iiretimi acisindan dagilimi

Genislemis spektrumlu

p-laktamaz

Karbapenemaz

Pseudomonas

spp:lerin

124/162 (%76,5)
124/162 (%76,5)
116/162 (%70,6)
78/162 (%48,1)
78/162 (%48,1)

42/162 (%25,9)

48/162 (%29,6)

*Sadece coklu ilaca direncli suslarda kolistin duyarliligina bakilmistir

K. pneumoniae
n=130

Pozitif/Toplam
(%)

108/130 (%83)

73/130 (%56,1)

%67,5'i  (n=25)

K. oxytoca
n=32

Pozitif/Toplam
(%)

10/32 (%31,25)

5/32 (%15,6)

64/98 (%065)
64/98 (%065)

52/67 (%77,6)
52/67 (%77,6)

27/37 (%40,2)
27/37 (%40,2)

piperasilin/

37/98 (%37,7)
29/98 (%29,5)
29/98 (%29,5)
48/98 (%40,7)
*12/38 *(%31,5)

E. coli
n=98

Pozitif/Toplam
(%)

51/98 (%52)

25/98 (%25,5)

58/67 (%86)

53/67 (%79,1)
53/67 (%79,1)
29/67 (%43,2)
41/67 (%61,1)

A. baumannii
n=59

Pozitif/Toplam
(%)

51/59 (%86,4)

25/37 (%67,5)
17/37 (%45,9)
17/37 (%45,9)

9/37 (%24,3)

A. pittii
n=8
Pozitif/Toplam
(%)

P. aeruginosa
n=33

Pozitif/Toplam
(%)

17/33 (%51,5)

tedavi diizenlenmesinde de siklikla goriilen mikroorganizmalarin

tazobaktama, %45,9'u (n=17) karbapenemlere ve 9%18,9'u
(n=7) amikasine direngli bulunmustur. Coklu ilaca direnc
%70,2 oraninda (n=26) saptanmis, ancak panrezistan susa
rastlanmamistir. Amikasine direncli suslar, kolistin haric diger
tiim antibiyotiklere de direncli bulunmustur (Tablo 2 ve 3).

Diger saptanan gram-negatif bakteriler Enterobacter spp.,
Proteus spp., ve Citrobacter spp. izolatlari (n=24) olmustur.
Bu suslarda piperasilin-tazobaktam direnci %712,5 oraninda
saptanmis, karbapenem direnci saptanmamistir.

Hematolojik malignitesi olan hastalarda kemoterapi,
radyoterapi, immunosipresif ila¢c kullanimi, hematolojik kok
hiicre nakli yapilmasi, ¢ok sayida girisimsel islem uygulanmasi ve
uzun hastanede yatis stireleri nedeniyle febril ndtropeni ataklari
ve cesitli enfeksiyonlarin gelisim riski artmaktadir. Kan dolasimi
enfeksiyonlari ise mortaliteyi ve morbiditeyi artiran en 6nemli
enfeksiyonlardan biri olarak karsimiza ¢ikmaktadir. Gelismekte
olan ulkelerde yapilan calismalardan elde edilen pek cok kanit,
febril noétropenik hastalarda gram-negatif bakterilerin baskin
patojenler oldugunu gdstermistir (17). Dogru ve uygun ampirik
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ve onlarin diren¢ paternlerinin bilinmesi oldukca 6nemlidir. Bu
nedenle bu calismada, hematolojik febril ndtropeni ataklarinda
goriilen gram-negatif bakteri izolatlarini, sikliklarini  ve
antibiyotik duyarlilik paternlerini belirlemek amaglanmistir.

2009 vyilinda 45 bakteriyemi ataginin incelendigi bir
calismada en sik gram-negatiflerin etken olarak goruldigu,
gram-negatiflerden de sirasiyla E. coli, Klebsiella pneumoniae
ve Enterobacter spp:nin en sik patojenler olarak belirlendigi
belirtilmistir (18). 2012-2013 yillari arasinda yapilan hematolojik
maligniteli immiinosiiprese hastalarda 167 bakteriyemi ataginin
incelendigi baska bir calismada, en yaygin goriilen etkenler
olarak yine gram-negatif bakteriler belirlenmis ve siklik sirasina
gore de E. coli, Acinetobacter baumannii, Klebisella spp. ve
Pseudomonas spp. en sik goriilen gram-negatif patojenler olarak
belirtilmistir (19). 2020 yilinda yapilan 2013-2017 yillari arasinda
hematolojik malignitesi olan febril ndétropenik hastalarda kan
dolasimi enfeksiyonlarini degerlendirilen baska bir calismada
en yaygin etkenler olarak gram-negatif bakteriler ve gram-
negatiflerden de yine siklik sirasina gore E. coli, K. pneumoniae,
P. aeruginosa ve A. baumannii en sik karsilasilan patojenler
olarak bulunmustur (20). 2019-2021 yillari arasini kapsayan
bizim calismamizda ise en yaygin goriilen gram-negatif etken
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olarak K. pneumoniae, ikinci siklikta E. coli, Gglinci sikhkta da A.
baumannii saptanmistir.

2012-2013 vyillari arasinda Demirkaya ve ark!nin (19)
yaptiklari calismada E. colllerde % 51, Klebsiella spp.'lerde
%17,6 oraninda GSBL pozitifligi saptandigi belirtilmistir.
2013-2017 yillari arasini kapsayan Cam ve Ulu Kili¢'in (20)
calismasinda K. pneumonia€'larin - %15,6'sinin,  Klebsiella
oxytoca'larin %33,3'linlin, E. coli'lerin ise 9%20,8'inin GSBL
ureticisi olarak bulundugu belirtilmistir. Bizim calismamizda ise
K. pneumoniac'larda %83, K. oxytocd'larda %31, E.coli'lerde ise
%52 oraninda GSBL pozitifligi ile karsilasildi.

Cahismamizda hastalarin demografik verileri, daha oOnce
hastaneye yatis sikliklari, genis spektrumlu antibiyotik kullanim
oykileri, girisim sikliklari gibi ozellikler degerlendirilmedigi
icin diger ¢calismalara gore nispeten yiiksek ¢ikan GSBL retimi
oranlartileilgili net bir yorum yapilamamakla ve bu ¢alismamizin
kisithliklarindan biri olmakla birlikte, yine de ortaya ¢ikan tablo
merkezimizin Uclincli basamak hizmet veren hasta sirkiilasyonu
cok ve cesitli olan blyiik bir merkez olmasi ve artan antibiyotik
direnci oranlari ile aciklanabilir.

Demirkaya ve ark!nin (19) calismasinda Klebsiella spp.'ler
ve E. coli'lerde karbapenem direncine rastlanmadigi, Klebsiella
spp.'lerde %23, E. coli'lerde ise %45 oraninda siprofloksasin
direnci oldugu belirtilmistir. Cam ve Ulu Kili¢'in (20) calismasinda
K. pneumoniae'larda %40'lara varan ancak E. coli'lerde %5'ler
civarinda karbapenem direnci, K. pneumonia€'larda %60'larda
ancak E. coli'lerde 9%75'lere ulasabilen kinolon direnci saptandigi
belirtilmistir. ~ Bizim  calismamizda  diger  calismalardaki
karbapenem ve kinolon diren¢ oranlarina gore Klebsiella
spp:lerde daha vyilksek direnc oranlariyla karsilasiimistir.
Klebsiella alt tiirlerine bakildiginda K. pneumonia€'larda
karbapenem direncinin %A55'leri, kinolon direncinin ise %75'leri
gectigi gorilmustir. E. coli'lerde ise %30'lara varan karbapenem
direnci saptanmisken, kinolon direnc oranlari %65'ler ile diger
calismalardakine benzer sekilde bulunmustur.

Demirkaya ve arknin (19) calismasinda A. baumannii
suslarinda  %80'in  lzerinde ve Pseudomonas spp.lerde
%35'lerde karbapenem direncine rastlandi§i, A. baumanniflerde
yine %80'nin lizerinde, Pseudomonas spp.'lerde ise %15
oraninda siprofloksasin direnci oldugu belirtilmistir. Cam ve Ulu
Kilig'n (20) calismasinda A. baumanniilerde %90'lara varan
ancak Pseudomonas spp.'lerde %70'ler civarinda karbapenem
direnci, A. baumannir'lerde %100 ancak Pseudomonas spp:lerde
%25'lerde kinolon direnci saptandigr belirtilmistir. Bizim
calismamizda Acinetobacterspp.lerde (cogunlugu A. baumannii)
%80'ler civarinda, Pseudomonas spp.'lerde ise %45'lere varan
karbapenem direnci saptanmisken, kinolon diren¢ oranlari
siraslyla %77 ve %40 olarak bulunmustur.

Yuksek  riskli  notropeni  hastalarinda  florokinolon
profilaksisinin tiim nedenlere bagh 6limlerde azalma sagladigini

gosteren 2010 yilinda yapilmis bir meta-analizin sonuclarina
dayanarak bircok uluslararasi kilavuz tarafindan yiksek riskli
ndtropeni sirasinda florokinolon profilaksisi 6nerilmekteydi (21).
Daha yakin tarihli bir meta-analizde ise, kinolon profilaksisinin
genel mortalite Uzerinde bir fayda olmaksizin atesli ataklar
ve bakteriyemide dnemli bir azalma gosterdigi belirlenmistir.
Sonrasinda ECIL, yayinlanmis kanitlari gdzden gegirerek
onerilerini antimikrobiyal profilaksinin risklerini ve yararlarini
tartarak baslanmasi Onerisini icerecek sekilde revize etmistir
(22). Bizim galismamizda febril nétropeni ataklarinda saptanan
gram-negatif bakterilerin kinolon direnc oranlarina bakildiginda,
her ne kadar calismamizda profilaksisi verileri yer almasa da,
profilakside kinolonlarin tercih edilip edilmemesi tartismaya
acilabilir. Ancak bu konuda yapilacak randomize kontrolli klinik
calismalar daha net veriler saglayacaktir.

Komplikasyon agisindan diisiik risk altinda oldugu dustiniilen
hastalar ise antipsodomonal aktiviteye sahip bir florokinolon ile
gram-pozitif aktivitesi de bulunan bir ajani (6rn.: amoksisilin/
klavulonik asit) iceren oral antibiyotik tedavisi ile ayaktan takip
edilebilir (23). Ancak yine elde ettigimiz florokinolon direng
oranlari g6z Oniinde bulunduruldugunda ampirik tedavide
kullanimlarinin da tekrar degerlendirilmesi gerekebilir. Bu konu
ile ilgili de randomize kontrolll ¢alismalara ihtiyac vardir.

Kokkayil ve ark. (2), hematolojik malignitesi olan febril
notropenik hastalarda bakteriyel kan dolasimi enfeksiyonlarini
inceledikleri bir calismada K. pneumoniae izolatlarinin
piperasilin tazobaktama karsi diistik bir duyarhhk gosterirken, E.
colive P. aeruginosa izolatlarinin, beta laktam ve beta laktamaz
inhibitorli kombinasyonlarina karsi daha yiiksek bir duyarliliga
sahip oldugunu belirlemislerdir. Yakin zamanli baska calismalarda
ise bu grup hastalarda Enterobacteriaceae ailesinde piperasilin
tazobaktam gibi beta laktam ve beta laktamaz inhibitori
kombinasyonlarina artan direnc oranlarina dikkat cekilmistir
(24,25). Bizim calismamizda da ise Klebsiella spp., Acinetobacter
spp. ve Pseudomonas spp.lerde piperasilin-tazobaktam direnci
siraslyla %70, %86 ve %67 oraninda saptanirken E. colilerde
0037 civarinda bir direnc oldugu gorilmiistiir.

Calismanin Kisithliklar

Cahsmamizin kisithhklari tek merkezde yapilan bir ¢alisma
olmasi ve hastalarin herhangi bir verisini icermedigi icin bu
ylksek direnc oranlarinin klinige yansimasini inceleyememis
olmamizdir.

Ayni hastane icinde bile farkli birimlerde farkli antibiyotik
direnc oranlariyla  karsilasilabildigi, ayrica calismamizin
tlkemizde yapilan diger calismalara gore daha giincel bir calisma
oldugu g6z onilinde bulundurulursa bu calismalarla arasinda
direnc oranlarinda farkhliklar olmasi ve mevcut calismamizda
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direnc oranlarinin daha yiiksek cikmasi beklenen bir sonugtur.
Ancak yine de gram-negatif bakterilerin kinolonlara, piperasilin-
tazobaktama ve karbapenemlere azimsanmayacak sekilde artan
oranda direncli ¢ikmasi dikkat cekicidir. Hem hastanemizde
hem de ilkemizde hematolojik maligniteli hastalarda goriilen
febril notropeni ataklarinda ampirik tedavi kilavuzlarinin ve
antibiyotik yonetim programlarinin bu veriler géz o6niinde
bulundurularak olusturulmasi, 6zellikle morbidite ve mortaliteyi
azaltmaya katkida bulunmak agisindan ¢ok degerlidir.

Etik

Etik Kurul Onayi: Laboratuvar calismasi oldugu ve hasta
bilgisi icermedigi icin etik kurul izni gerekmemektedir.

Hasta Onayi: Laboratuvar calismasi oldugu ve hasta bilgisi
icermedigi icin hasta onami alinmamustir.
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The Importance of Education in the Compliance of Healthcare
Workers with Hand Hygiene

Saglik Calisanlarinin EI Hijyenine Uyumunda Egitimin Onemi
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Abstract

Objectives: Hospital infections occur generally as a result of inappropriate patient care practices. At the present time, providing behavioral
change in health care workers is among the most compelling fields in infection control. Compliance rate of healthcare workers with hand hygiene
recommendations is below 50% on average worldwide. In that respect, the role of infection control team in detection and prevention of hospital
infections is very important.

Materials and Methods: In this prospective and observational study, we aimed to investigate the behaviours of healthcare workers about the
compliance with hand hygiene, in three different adult ICUs of Ankara Numune Training and Research Hospital between October 2006 and January
2007. One of the ICUs (General Surgery) was classified as the study group (Group A), and other 2 ICUs (Reanimation 1 and 2) (Group B and C) were
collectively termed as the control group. The study was conducted in three consecutive stages as uninformed observation, post-educational and
post-feedback observation.

Results: The compliance of seventy-four health care workers with hand hygiene were observed during 2072 patient hours and 13263 patient
contacts were investigated. In the 15 stage, the incompatibility was 93% in all groups. In the A group, the incompatibility rate of 92% at the 1
stage fell to 58% and 24% in the 2" and 3" stages, respectively (p<0.05). In the control group, there was no statistically significant change between
1*tand 2" stage incompatibility rates (96% and 949%, respectively, p=0.5).

Conclusion: The compliance rates of our ICU healthcare workers with hand hygiene were found to be low. It has been demonstrated that interactive
and applied education were found to be effective in increasing compliance with hand hygiene as well as theoretical instruction transfer; however,
it was not as successful as giving personal feedback.

Key Words: Hand Hygiene, Education, Feedback

Amagc: Hastane enfeksiyonlari biiyiik oranda uygun olmayan hasta bakim uygulamalarinin sonucunda ortaya ¢ikmaktadir. Saglik calisanlarinda
davranis degisiminin saglanmasi, glinlimiizde enfeksiyon kontrolliniin en zorlayici alanlarindan birisidir. Saglik cahsanlarinin el hijyeni dnerilerine
uyumu evrensel olarak ortalama 9%50'nin altinda kalmaktadir. Enfeksiyon kontrol ekibinin hastane enfeksiyonlarinin saptanmasi ve 6nlenmesinde
rolleri bu acidan ¢ok 6nemlidir.

Gereg ve Yontem: Bu prospektif ve gozlemsel calismada, Ekim 2006 ile Ocak 2007 tarihleri arasinda Ankara Numune Egitim ve Arastirma Hastanesi'nin
3 farkl eriskin YBU'de, saghk calisanlarinin el hijyenine uyumu ile ilgili davranislari incelendi. Yogun bakim tinitelerinden birisi calisma, diger ikisi
kontrol grubu olarak alindi. Calisma habersiz gdzlem, egitim sonrasi gozlem ve geribildirim sonrasi g6zlem olmak lizere tic asamada yapildi.

Bulgular: Toplam 74 c¢alisanin el hijyenine uyumu 2072 hasta saati siiresince gozlendi ve 13263 hasta temasi incelendi. Birinci asamada, saglik
cahisanlarinin el hijyeni uyumsuzlugunun ortalama %93 oraninda oldugu gozlendi. Ikinci asamada, egitim verilen A tinitesinin uyumsuzluk oranlarinin
0092'den %58'e diistligi, lclincl asamada ise uyumsuzluk oranlarinin %58'den %24'e geriledigi saptandi. Bu sonuglar istatistiksel olarak anlamh
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bulundu. B ve C linitelerinde ise birinci asamaya gore karsilastirildiginda ikinci asamada anlamli bir degisiklik gdzlenmedi

Sonuc: Calismamizda hastanemiz YBU'lerinde saglik calisanlarinin el hijyeni uyumsuzluk oranlarinin yiiksek oldugu belirlenmistir. Teorik bilgi
aktariminin yani sira interaktif ve uygulamali egitimin el hijyenine uyumu artirmakta etkili oldugu; ancak bireysel geribildirim verilmesinin el
hijyenine uyumun artmasinda daha basaril bir yéntem oldugu gdsterilmistir.

Anahtar Kelimeler: El Hijyeni, Egitim, Geri Bildirim

Introduction

It is thought that the correct and proper application of
hand hygiene procedure is the most important method in the
prevention of nosocomial infections. However, the rate of
compliance of healthcare workers with hand hygiene procedure
falls below 50% (1,2). Reasons for non-compliance with
hand hygiene procedure were recorded as lack of motivation
and ignorance, structural limitations (insufficient sink, etc.),
insufficient number of personnel and workload (3).

In order to increase compliance with hand hygiene procedure,
training and motivation programs and patient training programs
have been applied to healthcare workers, however it has been
observed that it is very difficult to change the rate of compliance
of healthcare workers with hand hygiene (4-6). Despite all
efforts, an increase of more than 12% in average compliance
rates could not be achieved. However, Pittet et al. (3) reported
that with the multi-purpose training and incentive programs in
which performance feedback is provided to healthcare workers,
a continuous increase in hand hygiene compliance rates was
achieved, and the rate of hand hygiene compliance increased
from 480% to 66% within 3 years.

Our study was planned to determine the hand hygiene
compliance level of the intensive care unit (ICU) workers in our
hospital, which provides tertiary health care services, and to
investigate the effect of the training program applied later on
hand hygiene compliance.

Materials and Methods

In this prospective and observational study, which was
conducted in 3 different adult ICUs called A, B and C units
of Ankara Numune Training and Research Hospital between
October 2006 and January 2007, the compliance of healthcare
workers with hand hygiene recommendations and the effects of
training and performance feedback on compliance with hand
hygiene recommendations were examined.

In the first stage, workers in the A-B-C unit were observed
without warning, in the second stage, hand hygiene training
was given only to those working in the A unit, in the third stage,
feedback was given to the A unit along with the training, and
relevant posters were hung. B and C units were considered as
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the control group. In parallel with the aim of the study, the
healthcare workers were not informed in the first stage of the
study because they were observed if they were obeying hand
hygiene rules at this stage. However, at the beginning of the
second stage during education about hand hygiene, all the
healthcare workers were informed about the study and verbal
consent were obtained.

Statistical Analysis

STATA 9.0 was used for statistical comparisons. P-value
<0.05 was accepted as statistical significance level. Categorical
variables were compared with the chi-square test, and
continuous variables were compared with the t-test. Logistic
regression analysis was performed in multivariate evaluation.
In this analysis, non-compliance was defined as the dependent
variable. Occupational groups, gender, working hours (morning
or afternoon), contamination risk, use of gloves were included
in the model as independent variables.

In the study, hand hygiene compliance of a total of 74
workers in three ICUs was observed during 2072 patient hours,
and 13263 patient contacts were examined. Fourty-three of 74
healthcare workers examined (58%) were woman; 27 of them
(37%) doctor, 29 (39%) nurse and 18 (24%) auxiliary staff.
Seven thousand two hundred and seventy-eight (55%) of the
contacts were made in the morning and 5985 (45%) were made
in the afternoon. Of these contacts, 6744 (51%) were low-risk
in terms of contamination risk, while 6519 (49%) were high-
risk. While environmental contact (n=3360, 25%) constituted
the majority of contacts, this was followed by patient contact
(n=1915, 14.4%), IV drug administration (n=1449, 10.9%) and
nurse observation (n=1301, 9.8%). The least contact was due to
the oral drug administration (n=38, 0.3%).

In the first stage of the study, 534 patient hours in unit
A, 174 patient hours in unit B, 228 patient hours in unit C;
in the second stage of the study, 542 patient hours in unit A,
180 patient hours in unit B, 234 patient hours in unit C, and in
the third stage of the study 186 patient hours in unit A were
observed.

In all ICUs, situation in which hand hygiene should be
applied per patient care hour was found to be 7.9 on average in
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the first stage, 5.1 on average in the second stage, in the A unit
8.6 in the first stage, 5.5 in the second stage and 4.6 in the third
stage, and in the B and C units 7.1 in the first stage and 4.8 in
the second stage.

In the first stage of the study, non-compliance with hand
hygiene was found to be 92% in unit A, and 96% in units B and
C, which are the control group. It was observed that physicians'
non-compliance was less in both groups (86% in the study
group, 84% in the control group) (Table 1).

The hand hygiene non-compliance rates in the first and
second stages of our study are shown in Table 2. The non-
compliance rate, which was 93% in the first stage of our study,
decreased to 73% in the second stage (p<0.001). In addition,
hand hygiene non-compliance rates were compared according
to the type of occupation, contamination risk of contact,
working hours, whether or not gloves were used, and gender,
and it was observed that there was a statistically significant
decrease in hand hygiene non-compliance rates in all of them
at the second stage.

The hand hygiene non-compliance rates of unit A, which is
the only ICU with training, were compared before and after the
training. While non-compliance with hand hygiene protocols
was 92% in the pre-training period, it decreased to 58% after
the training (p<0.001). In addition, when hand hygiene non-
compliance rates were compared by occupation type, contact
contamination risk, working hours, whether or not gloves were
used, and gender, it was observed that hand hygiene non-

compliance rates decreased significantly in all analyzes. The
highest rate of decrease was found in the hand hygiene non-
compliance after glove use.

Although the non-compliance rate, which was 96% in the
first stage, decreased to 94% in the second stage, this decrease
was not statistically significant (p=0.5) in all contacts in the
control ICUs that were not trained. In addition, when hand
hygiene non-compliance rates were compared by occupation
type, contact contamination risk, working hours, whether or
not gloves were used, and gender, no significant decrease was
observed in the second stage.

In the third stage, the decrease in the hand hygiene
non-compliance rate in unit A became more pronounced
and decreased to 24% (Figure 1). As a result, a total of 68%
reduction in hand hygiene non-compliance rate was recorded
in the post-training and feedback period compared to the pre-
training period in unit A. After feedback, it was seen that high-
risk contacts had the lowest hand hygiene non-compliance rate
of 11% (Table 3).

In the first stage, hand hygiene non-compliance rates were
found to be similar with 92% and 96% in unit A and control
group B and C ICUs. However, in the second stage, the rate
of non-compliance of 58% found in unit A was significantly
lower than the rate of non-compliance of 94% in control ICUs
(p<0.001). It was determined that the rate of non-compliance
decreased to 24% in the third stage with the feedback applied
only in unit A (Figure 1).

Table 1: Hand hygiene non-compliance rates of unit A and control ICUs B and C in the first stage

First stage First stage
Unit A Units B and C
Non-compliance/situation where hand hygiene Non-compliance/situation where hand hygiene

procedure should be applied (%)

procedure should be applied (%)

Total 4218/4599 (92)
Job

Doctor 744/869 (86)
Nurse 2719/2894 (94)

Aucxiliary staff

Risk of contamination
High

Low

Working hour
Morning

Afternoon

Use of gloves

755/836 (90)

2119/2379 (89)
2099/2220 (95)

2348/2584 (91)
1870/2015 (93)

Yes 3838/4198 (91)
No 380/401 (95)
Gender

Male 961/1076 (89)
Female 3257/3523 (93)

2748/2859 (96)

285/338 (84)
1588/1628 (98)
875/893 (98)

1348/1417 (95)
1400/1442 (97)

1643/1702 (97)
1105/1157 (96)

2410/2507 (96)
338/352 (96)

1076/1132 (95)
1672/1727 (97)
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In the first stage, the factors that may affect hand hygiene
non-compliance were examined by multivariate analysis.
It is seen that being a doctor as a worker type reduces non-
compliance by approximately 3 times (odds ratio: 0.342, 95%
confidence interval: 0.279-0.420, p<0.001). In addition, the high

risk of contact (p<0.001) and the fact that the ICU studied was
a unit A (p<0.001) were also found to be another independent
factor in the reduction of hand hygiene non-compliance.

In the second stage, the factors that may affect non-
compliance with hand hygiene protocols were examined by

Table 2: Comparison of hand hygiene non-compliance rates in the first and second stages in all units

First stage

Non-compliance/case where hand hygiene
protocols should be applied (%)

Total 6966/7458 (93)
Job

Doctor 1029/1207 (85)
Nurse 4307/4522 (95)

Aucxiliary staff
Risk of contamination
High

Low

Working hour
Morning
Afternoon

Use of gloves
Yes

No

Gender

Male

Female

1630/1729 (94)

3467/3796 (91)
3499/3662 (96)

3991/4286 (93)
2975/3172 (94)

6248/6705 (93)
718/753 (95)

2037/2208 (92)
4929/5250 (94)

Second stage

Non-compliance/case where hand hygiene p-value
protocols should be applied (%)

3591/4952 (73) <0.001
525/915 (57) <0.001
2059/2734 (75) <0.001
1007/1303 (77) <0.001
1600/2300 (70) <0.001
1991/2652 (75) <0.001
1843/2525 (73) <0.001
1748/2427 (72) <0.001
3175/4303 (74) <0.001
416/649 (64) <0.001
1306/1850 (71) <0.001
2285/3102 (74) <0.001

Table 3: Comparison of hand hygiene non-compliance rates of unit A before training and after feedback

Total

Job

Doctor

Nurse
Aucxiliary staff
Risk of contamination
High

Low

Working hour
Morning
Afternoon

Use of gloves
Yes

No

Gender

Male

Female

382

Pre-training

Non-compliance/case where hand hygiene
protocols should be applied (%)

4218/4599 (92)

744/869 (86)
2719/2894 (94)
755/836 (90)

2119/2379 (89)
2099/2220 (95)

2348/2584 (91)
1870/2015 (93)

3838/4198 (91)
380/401 (95)

961/1076 (89)
3257/3523 (93)

After feedback

Non-compliance/case where hand hygiene p-value
protocols should be applied (%)

205/853 (24) <0.001
47/185 (25) <0.001
112/439 (26) <0.001
41/229 (20) <0.001
48423 (11) <0.001
157/430 (37) <0.001
113/467 (24) <0.001
92/386 (24) <0.001
170/742 (23) <0.001
35/111 (32) <0.001
81/382 (21) <0.001
124/471 (26) <0.001
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multivariate analysis. Being a doctor (p<0.001), having a high risk
of contact (p<0.001) and the fact that the ICU studied was a unit
A (p<0.001) were found to be independent factors that decrease
hand hygiene non-compliance, while wearing gloves (p<0.001)
and working in the morning (p=0.04) were independent factors
that increased hand hygiene non-compliance.

In the post-feedback period in which only unit A was
examined, multivariate analysis revealed that high risk of
contact (p<0.001) was an independent factor that decreased
non-compliance with hand hygiene protocols, while female
gender (p=0.02) was an independent factor that increased non-
compliance.

In addition to the effect of training and feedback on hand
hygiene compliance, the products used for hand hygiene were
also examined. For this purpose, alcohol and soap use rates were
compared pre- and post-training period in unit A (Figure 2).
Hand hygiene in the pre-training period was achieved with soap
at a rate of 97%. After the training, it was determined that the
use of soap decreased by 55%, and the use of alcoholic hand
sanitizer increased at this rate. In the post-feedback period, the
usage rate of alcoholic hand sanitizer increased to 68%.

Hand washing has been recognized as an infection control
measure for over a century. Most epidemics of nosocomial
infections result from the spread of pathogens on the unwashed
hands of healthcare workers. In the analysis of extensive studies,
it was observed that the frequency of nosocomial infections
was decreased significantly by hand hygiene protocol (7-9).
Although hand hygiene is the most effective method in the
prevention of nosocomial infections, hand hygiene compliance
rates of healthcare workers are below 50% (1).
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Figure 1: Hand hygiene non-compliance rates in the first stage, second
stage and third stage in the A unit and control intensive care units (ICU)
groups
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It has been shown that healthcare workers do not comply
with hand hygiene protocols qualitatively and quantitatively
enough. Reasons for non-compliance with hand hygiene
protocols were recorded as insufficiency of motivation and
ignorance, structural limitations (insufficient sink, etc),
insufficient number of personnel and workload (5). In order to
increase compliance with hand hygiene protocols, training and
motivation programs and patient training programs have been
applied to healthcare workers, however it has been observed
that it is very difficult to change the rate of compliance of
healthcare workers with hand hygiene (11). In our study, the
compliance of healthcare workers with hand hygiene protocols
in ICUs in Ankara Numune Training and Research Hospital, which
is one of the tertiary healthcare institutions, and the effect of
training and performance feedback on compliance with hand
hygiene protocols were investigated.

In the observation made during the pre-training period in
all ICUs in our study, it was determined that non-compliance
with hand hygiene protocols was at a very high rate of 93%.
The non-compliance rate found in our hospital is considerably
higher than the reported general hand hygiene non-compliance
rates (12). In the literature, hand hygiene compliance rates in
ICUs in the United States are reported to be between 17-75%
(13). Although there are methodological differences between
studies, hand hygiene compliance rates in general still remain
at very low levels. It was observed that hand hygiene non-
compliance varied according to the departments studied, non-
compliance was the least in pediatric services and the highest
in ICUs (3). It was thought that the fact that only ICUs were
examined in our study caused the high non-compliance rates.
In a study conducted in Argentina, it was reported that hand
hygiene non-compliance rates in ICUs were around 77% (14).
In another study, Albert and Condie (15) reported that hand
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and alcohol use in contacts that comply with hand hygiene in unit A
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hygiene non-compliance was 86% in private hospitals. It was
emphasized that the reason for this might be the workload in
private hospitals. Also in our study, the high workload in ICUs
also caused hand hygiene non-compliance to be high. Pittet et
al. (3) showed that heavy workload is one of the main causes
of non-compliance with hand hygiene protocols. In the same
study, it has been determined that non-compliance with hand
hygiene is less on weekends compared to working hours on
weekdays when the workload is heavy. One of the reasons for
the high inconsistency in our study was that observations were
made only during the weekdays.

Itwasreported that the mostimportantindicator of workload
was the case where hand hygiene protocol should be applied per
patient care hour, and there was a positive correlation between
the case where hand hygiene protocol should be applied per
patient care hour and hand hygiene non-compliance (3). In
our study, the case in which hand hygiene protocol should be
applied per patient care hour in the pre-training period was 8
and the non-compliance rate was 93% in all ICUs. In a study
conducted in pediatric ICUs, it was reported that the case in
which hand hygiene protocol should be applied per patient care
hour was 2.8, and the non-compliance rate was 60% (16). The
case in which hand hygiene protocol should be applied and the
non-compliance rate are considerably lower than the results
in our study, which can be explained by the differences in the
workload intensity.

Considering the effect of training on compliance with hand
hygiene protocol, which is the main goal of our study, in all
ICUs, a significant reduction in hand hygiene non-compliance
rate was achieved in the second stage. At this stage, when only
the contacts in unit A were evaluated, it was observed that the
hand hygiene non-compliance rates decreased significantly
after the training, and there was no decrease in the hand
hygiene non-compliance rates in the control ICUs that were
not trained. It was noted that the decrease in hand hygiene
non-compliance rate continued with the feedback applied in
the third stage in unit A. It was shown that the training and the
performance feedback had positive effects on hand hygiene.
It was emphasized in many previous studies that training
accompanied by performance feedback had positive effects on
increasing the frequency and effectiveness of hand hygiene (9).
However, in these studies, it is reported that the improvement in
hand hygiene compliance is at different rates (1).

In addition to training and feedback, it has been found that
posters reminding hand hygiene protocol and that hand hygiene
reduces the frequency of infection are effective in reducing
hand hygiene non-compliance by hanging them at the bedside
of patients and in easily visible places (10,17,18). In our study,
it was thought that placing cartoons and posters near the sink,
at the entrance of the unit, next to the nurse's desk and other
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places that can be seen easily in unit A after the training played
a role as a reminder of hand washing.

In the study of Creedon (1), which is similar in design to
our study, educational brochures were distributed, posters were
hung and performance feedback was provided. After training
and feedback, hand hygiene non-compliance rates decreased
from 49% to 17%, a decrease of 32%. The authors stated that
it was not possible to predict to what extent training and
feedback separately contributed positively to hand hygiene
practices. In our study, observation was made before and after
the training, performance feedback was applied at the end of
this period and a separate observation was made for a while. The
hand hygiene non-compliance rate, which was 92% at baseline,
gradually decreased to 58% after training and to 24% after
performance feedback. In other words, a total of 68% reduction
was achieved in hand hygiene non-compliance with both
training and performance feedback. It was observed that such
a significant contribution could not be achieved even in studies
that provided long-term training without the application of
performance feedback (19).

Lam et al. (16) reported a 20% decrease in hand hygiene non-
compliance from 61% to 41% with a one-year training period,
while Won et al. (19), on the other hand, were able to provide
a 37% reduction with a decrease from 57% to 20% as a result
of a 2-year training. The low rate of decline in these studies
was thought to be due to the lack of performance feedback.
Compared to the study of Creedon (1), a more significant
decrease was observed in hand hygiene non-compliance rates in
our study. Although the study designs are similar, the existence
of such a difference may be due to the fact that the observer
was recognized by the healthcare workers while training was
given in our study, and the observations after the training
and feedback were made by the same observer. As it has been
suggested in previous studies, the fact that healthcare workers
know that their hand hygiene practices are monitored by an
observer affects their behavior in this regard (20).

It was clear that education and feedback had positive
effects on hand hygiene, but how long these effects lasted was
not examined in our study. Conly et al. (5) provided a significant
decrease in hand hygiene non-compliance and infection
frequency with the training program, but observed that the
positive effects of the training disappeared after 3 years. Similar
to our study, in the study of Mayer et al. (11), in which feedback
was given to healthcare workers in the form of daily reminders
of hand hygiene frequencies, it was found that hand hygiene
non-compliance increased again after 6 months. Therefore, for
the continuity of hand hygiene practices, training programs
should be more specific and repeated at reqgular intervals. Pittet
et al. (10) reported that in a large hospital-wide study in which
training and feedback were given at regular intervals for 3
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years, the hand hygiene compliance rate, which was 48% at the
beginning, increased to 66% at the end of 3 years. This study by
Pittet et al. (10) emphasizes the importance of continuous and
regular training.

In our study, it was determined by multivariate analysis that
being a doctor was an independent factor in the decrease of
hand hygiene non-compliance in the pre- and post-training
periods. While our data are consistent with the findings of Lam
et al. (16), they contradict the study of Pittet et al. (3). Pittet
et al. (3) noted with multivariate analysis that non-compliance
with hand hygiene protocol was least observed in nurses. It is
not easy to explain this difference between our studies, but it
was thought that it may be due to the fact that the studies were
carried out in different countries and under different conditions
and that health workers were trained at different levels on hand
hygiene. Another reason why doctors’ compliance with hand
hygiene is higher than that of nurses can be explained by the
fact that nurses have more contact with patients. The rate of
compliance of nurses with hand hygiene protocol decreases due
to the fact that their contact with the patient is more frequent
and the time between contacts is less.

High-risk contacts for contamination are another
independent factor that reduces hand hygiene non-compliance
in stage 1. This result is very positive in terms of reducing the
transmission of microorganisms between patients. However,
since the effect of hand hygiene on the frequency of nosocomial
infections was not examined in our study, it is difficult to make
a definitive judgment. Different results have been reported on
the effects of contamination risk on hand hygiene compliance
(3,21). Similar to our study, Raboud et al. (21) also reported that
hand hygiene non-compliance is less in high-risk contacts in
terms of contamination. On the other hand, Pittet et al. (3)
reported that the rates of non-compliance with hand hygiene
protocol are higher in contacts with a high risk of contamination.

High-risk contacts appeared to be an independent factor
reducing hand hygiene non-compliance in the second stage,
similar to the first stage. In addition, the lowest non-compliance
rate was observed in high-risk contacts in the third stage. This
result suggested that after the training, healthcare workers
became more aware of nosocomial infections and began to
act more carefully, especially in contacts with a high risk
of contamination. In a study conducted by Lam et al. (16) in
the neonatal ICU, they reported that non-compliance rates
decreased more significantly in high-risk contacts after training
compared to low-risk contacts.

Working in unit A was also determined as another
independent factor that reduced hand hygiene non-compliance
in the 1% stage. The work intensities of the ICUs where our study
was conducted were similar. The case in which hand hygiene
protocol should be applied per patient care hour in unit A and

control ICUs was 8.6 and 7.1, respectively. However, an important
difference that should be emphasized was thought to be the
location of the sinks in ICUs. The sink used for washing hands
in unit A is in the middle, in an easily accessible place, while in
other ICUs it is in the back room and in a hard-to-reach place.
This may explain why working in unit A is an independent factor
for the reduction in hand hygiene non-compliance. It is known
that easy accessibility of hand hygiene tools is necessary for
optimal compliance with hand hygiene recommendations (3).

The use of gloves is recommended for all patient care
activities involving contact with blood or body fluids that
may be contaminated with blood (22). In our study, when the
factors affecting hand hygiene non-compliance after training
were examined with multivariate analysis, it was observed
that glove use was an independent factor that increased hand
hygiene non-compliance, unlike the pre-training period. In
the post-training period, the hand hygiene non-compliance
rate was 74% for the contact with gloves, while it was 64%
for the contacts without gloves. There are studies reporting
different results on this subject. In some studies, it was
reported that the healthcare worker who wore gloves followed
hand hygiene protocols less (23) and in others more (24). In
our study, it was thought that less hand hygiene practice of
healthcare workers wearing gloves after the training may be
due to lack of knowledge. The thought that wearing gloves will
completely eliminate contamination may have reduced the rate
of compliance with hand hygiene. However, studies showed
that hands can be contaminated despite wearing gloves (25).
For this reason, it was recommended to apply hand hygiene
protocol after removing the gloves (22). Another reason for
poor compliance with hand hygiene after glove use may be
skin irritation as a result of the interaction of residual glove
powders with alcoholic hand antiseptic. Since the effects of
hand hygiene in terms of skin irritation were not examined
in our study, it would not be correct to make a definite
determination on this issue.

Another independent factor that increases the non-
compliance in the post-training period is that the working
time is in the morning. This finding is in compliance with
previous studies. Pittet et al. (3) reported that the highest rates
of non-compliance were in the morning and during working
hours on weekdays. The same authors suggested that there is a
positive relationship between workload and hand hygiene non-
compliance rates. In addition, insufficient number of healthcare
workers was reported as a risk factor for hand hygiene non-
compliance (26). In the ICUs followed in our study, the number
of contacts per patient care hour, which was an indicator of the
workload related to patient care, was not significantly different
during morning and afternoon working hours. Observations in
all units were made at equal times in the morning and afternoon.
For this reason, it may not be correct to perceive the workload
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as just the excess of patient care work. For example, all bedside
visits with doctors and nurses in the ICUs observed in our study
were conducted in the morning hours and lasted for an average
of one hour. In addition, some records and correspondence
required to be done by nurses were usually done in the morning.
Therefore, the time for patient care work in the morning was
less than in the afternoon.

It has been shown in previous studies that alcoholic hand
antiseptics increase compliance with hand hygiene (1). Although
alcoholic hand antiseptics were available at every bedside in all
observation periods in the ICUs we followed in our study, the
share of alcoholic hand antiseptics was initially found to be 3%
in contacts where hand hygiene was complied with. This rate
increased to 58% in the second stage and to 68% in the third
stage. Alcoholic hand sanitizers are preferred because they are
less time consuming, microbiologically more effective and less
irritating to the skin and therefore, they are thought to play
a key role in the development of hand hygiene practices (27).
Bissett (28) reported that alcoholic hand sanitizers increased the
compliance with hand hygiene guidelines by 25%. In our study,
there was an increase in hand hygiene compliance with training
and feedback, and alcoholic hand antiseptics were preferred
more as a cleaning agent. Ratio of alcoholic hand antiseptics
to soap use in guidelines was recommended to be 10:1 (27).
In our study, this rate could be just increased to 2:1. Another
observation we made was that there was no difference between
the amount of alcoholic hand sanitizer consumed before and
after the training. It was determined that the reason for this
was the use of alcoholic hand antiseptics for surface cleaning
rather than hand hygiene before the training, and this misuse
was corrected with the training.

Another important point detected in our study is that the
cases requiring hand hygiene per patient care hour decreased in
the post-training period compared to the pre-training period.
When unit A and control ICUs are considered together, the case
where hand hygiene protocols should be applied per patient
care hour, which was 8 in the pre-training period, decreased to
5.2 after the training. Lam et al. (16) reported that, similar to
our study, they found a decrease in the average number of cases
where hand hygiene protocols should be applied per patient care
hour after the training. The authors explained this decrease with
the principle of minimum contact and clustering care of nurse,
which is an element of modern nursing service understanding.
By performing the short-term care and treatments one after
the other applied to the same patient, the necessity of cleaning
hands separately after each contact is eliminated, and thus, the
problem of time loss, which is a major obstacle in cases of heavy
workload, can be eliminated and hand hygiene non-compliance
can be reduced.
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Hand hygiene non-compliance rates of healthcare workers
in the ICUs examined in our study were found to be quite high.
A significant reduction in hand hygiene non-compliance was
achieved with the training meeting organized for a small group,
which included hand hygiene indications and techniques,
interactive, practical, and visual factors that reminded hand
hygiene. It was seen that the training we applied in our study was
more effective than the training meetings held for all hospital
staff and containing theoretical information. In addition, the
reduction in hand hygiene non-compliance became much
more evident by giving performance feedback including daily
hand hygiene compliance and observed errors to the trained
healthcare workers.
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Toplum Kokenli Alt Uriner Sistem Enfeksiyonlarinin
Degerlendirilmesi

Evaluation of Community-acquired Lower Urinary Tract Infections

© Belgin Cogkun, ® Miige Ayhan
Ankara Sehir Hastanesi, Enfeksiyon Hastaliklari ve Klinik Mikrobiyoloji Klinigi, Ankara, Tiirkiye

Amag: Artan antibiyotik direnci, yalnizca hastane kaynakli enfeksiyonlarin degil, toplum kokenli enfeksiyonlarin tedavisinde de 6nemli bir sorun
haline gelmistir. Bu calismada toplum kokenli tiriner sistem enfeksiyonlarindan (USE) izole edilen etkenler, direng oranlari ve verilen tedavilerin
degerlendirilmesi amaclanmistir.

Gerec ve Yontem: Calismamiz retrospektif tek merkezli kesitsel olarak planlanmis olup, Ankara Sehir Hastanesi Enfeksiyon Hastaliklari Poliklinigi'nde
1 aylik siirede toplum kékenli alt USE tanisi konulan 179 hastanin etken dagilimlari, antibiyotik direnc 6zellikleri ve verilen tedaviler degerlendirildi.

Bulgular: Calismaya dahil edilen 179 hastanin idrar kiiltiiriinde en sik izole edilen etken Escherichia coli (%64,8) ve Klebsiella pneumoniae (%11,2)
olup, genislemis spektrumlu B-laktamaz (GSBL) tipi direng E. coli icin %48,3, K. pneumonia igin %60 oraninda izlendi. E. coli i¢in amoksisilin-
klavulonata direng %54,3, trimetoprim-sulfametaksazole direng %37, siprofloksasine direnc ise %45,7 oraninda saptandi.

Sonuc: Bu calismada toplum kokenli USE'lerinde en sik olarak izole edilen E. coli igin GSBL tipi direncin 9%48,3'e arttigi saptandi. Bu durum USE
tedavisinde siklikla tercih edilen oral antibiyotiklerin artik hastalarin neredeyse yarisinda etkisiz oldugunu gastermektedir. Ulkemizde toplum kékenli
enfeksiyonlarin tedavisi sirasinda da antibiyotik direnci, tedavi olanaklarini belirgin sekilde siirlamistir. Bu nedenle akiler antibiyotik kullanimi
politikalarinin gézden gegirilerek acil énlemler alinmasi gerekmektedir.

Anahtar Kelimeler: Antibiyotik Direnci, Genislemis Spektrumlu B-Laktamaz, Uriner Sistem Enfeksiyonu

Abstract

Objectives: Antibiotic resistance has become an important problem not only for the treatment of hospital-acquired infections, but also for
community-acquired infections. In this study, we aimed to investigate the microbial agents isolated from community-acquired urinary tract
infections (UTI), their resistance rates and antibiotics used for treatment.

Materials and Methods: In this retrospective single-center cross-sectional study, microorganism distribution, antibiotic resistance rates and given
antibiotics were evaluated in 179 patients diagnosed with community-acquired lower UTI in Ankara City Hospital Infectious Diseases Outpatient
Clinic.

Results: Escherichia coli (64.8%) and Klebsiella pneumoniae (11.2%) were the most frequently isolated agents in the urine culture of 179 patients
included in the study. Extended-spectrum B-lactamase (ESBL) type resistance was observed at the rate of 48.3% in E. coli and 60% in K. pneumoniae.
For E. coli, amoxicillin-clavulanate resistance rate was 54.3%, trimethoprim sulfamethoxazole resistance rate was 37%, and ciprofloxacin resistance
rate was 45.7%.

Conclusion: In this study, it was determined that ESBL resistance increased to 48.3% for E. coli, which we isolated most frequently in community-
acquired UTls. This shows that oral antibiotics, which we often prefer in the treatment of UTI, are not effective in almost half of the patients.
Antibiotic resistance in our country has significantly limited the treatment options even in treating community acquired infections. For this reason,
we think that rational antibiotic use policies should be reviewed and urgent measures should be taken.

Key Words: Antibiotic Resistance, Extended-Spectrum B-Lactamase, Urinary Tract Infection
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Coskun ve Ayhan. Alt Uriner Sistem Enfeksiyonlarinin Degerlendirilmesi

Uriner sistem enfeksiyonlari (USE) giinliik klinik pratigimizde
karsimiza cikan en sik enfeksiyon hastaliklarindandir. Diinyada
her yil ortalama 150 milyon kisi USE tanisi almaktadir
(1). USE'lerde en sik goriilen etkenler, Escherichia coli
(E. coli) ve Klebsiella spp!dir (2). Genislemis spektrumlu
B-laktamazlar (GSBL), Enterobacteriaceae lyelerinde gorilen
B-laktamazlardir (3). GSBL enzimleri seftriakson, sefotaksim ve
seftazidim gibi oksiimino-p-laktamlar ile aztreonama direng
kazandiran enzimler olmasi nedeni ile klinikte bilyik dnem
tasir (4). Giinlimiizde GSBL Ureten patojen sayisindaki artis
ve kisith tedavi secenekleri nedeniyle hastanede yatmakta
olan hastalarin ve ayaktan basvuran hastalarin ydnetimi
zorlasmaktadir. Ampirik tedavi seceneklerini dogru tercih
etmek ve etkin tedaviyi erken baslayabilmek icin, lokal
epidemiyolojik verilerin bilinmesi dnemlidir. Calismamizda,
enfeksiyon hastaliklari poliklinigine 1 aylik siire icinde USE
nedeni ile basvuran hastalarin demografik ozellikleri, idrar
kultiirlinde Ureyen etkenler, bu etkenlerin antibiyotiklere
diren¢ durumunun ve bu hastalara uygulanan tedavilerin
degerlendirilmesi amaclanmistir.

Gerec ve Yontem

Calismamiz retrospektif, tek merkezli kesitsel bir calisma
olarak planlandi. Ankara Sehir Hastanesi Enfeksiyon Hastaliklari
Poliklinigi'ne 01-31 Aralik 2021 tarihleri arasinda ayaktan
basvuran toplam 1742 hasta retrospektif olarak hastane bilgi
islem sistemi lizerindeki poliklinik muayene bilgileri ile tarandi.
USE tanisi diisiiniilen toplam 215 hasta kayit altina alind.
Hastalara ait, yas, cinsiyet, idrar sondasi oykisu, semptomlar,
eslik eden hastaliklar, kadin hastada gebelik durumu, Uriner
malignite varlig, Griner anatomik bozukluk (tas, BPH vb.) varhg,
hastanede yatis, antibiyotik kullanimi ve Uriner enfeksiyon
gecirme Oykusu, treyen etkenler ve duyarlilik sonuglari, saptanan
enterik etkenlerdeki antibiyotiklere diren¢ durumu, etkene
yonelik verilen tedaviler, tedavi stresi vb. bilgiler hazirlanan hasta
bilgi formlarina kaydedildi. Hastanemizde antibiyotik duyarhlik
testleri European Committee on Antimicrobial Susceptibility
Testing (EUCAST-2021) standartlar dogrultusunda galismakta
ve degerlendirilmektedir (5).

Toplum kékenli idrar yolu enfeksiyonu, toplumda meydana
gelen veya hastaneye kabul edilen hastalarda ilk 48 saat icinde
gelisen USE'dir (6). Calismamiza sadece toplumdan gelen hastalar
dahil edildi. Hastalar alt USE ve iist USE olarak siniflandirildi.
Diziiri, kasik agrisi, ates, yan agrisi, bulanti kusma, idrara sikisma
hissi, idrarda kotii koku, kasinti, idrar renginde degisiklik vb.
Uriner sistem semptomlari olan ve ates >38 °C gibi sistemik
bulgularin eslik ettigi hastalar tist USE olarak kabul edilirken,
sistemik enfeksiyon bulgularinin eslik etmedigi hastalar alt

USE olarak kabul edildi (7). USE'leri komplike edici faktdrlerin
olup olmamasina gére komplike veya komplike olmayan USE
olarak siniflandirildi. Erkek cinsiyet, gebelik, lriner sistemde
olan anatomik ve fonsiyonel bozukluklar (tas, sonda olmasi,
renal hastaliklar, imminsupresif durum, diyabet, malignite vb.)
komplike edici fakt6r olarak kabul edildi (8). On sekiz yas Uzeri,
alt USE bulgulari olan ve idrar kiiltiiriinde >10° cfu/mL bakteri
iiremesi olan hastalar calismaya dahil edildi. idrar kiiltiiriinde
liremesi olmayan, list USE dusiiniilen, asemptomatik bakteridirisi
bulunan ve hastaneye yatirilarak izlenen hastalar ¢alisma disi
birakildi. Toplam 179 hastanin ¢alisma zaman araligi icindeki ilk
USE epizodu ¢alismaya dahil edildi.

On iki ayhk siire icerisinde en az 3 veya son 6 ayda 2 kez
semptomatik USE varligi rekiirren enfeksiyon olarak tanimlandi
(9,10).

Tedaviler idrar kiiltlir sonucuna gore peroral veya parenteral
olarak verildi. Parenteral tedavi secenekleri hastanemiz
giintbirlik antibiyotik tedavi Gnitesinde verilmistir.

istatistiksel Analiz

istatistiksel analiz, IBM SPSS Statistics 25 (SPSS Inc., Chicago,
IL, US, 2011) yazilimi kullanilarak yapildi. Sayisal veriler ortalama
+ standart sapma, nominal veriler sayi ve yilizde olarak belirtildi.

Rekiirrens izlenen ve izlenmeyen hasta gruplarinin
karsilastirmasinda kategorik degiskenler icin ki-kare, sayisal
ve normal dagilan degiskenler icin independent samples t-test
kullanildi. P-degeri 0,05'in altinda olan sonuclar istatistiksel
olarak anlamli kabul edildi.

Etik Kurul Onayi

Calisma icin Ankara Sehir Hastanesi 1 no'lu Etik Kurulu'ndan
23 Mart 2022 tarih ve Etik Kurul-E1-22-2511 onay sayisi ile etik
kurul onayr alinmistir. Calismanin retrospektif vasifta olmasi
nedeni ile bilgilendirilmis gonillii olur formu alinmamistir.

Bulgular

Calismaya dahil edilen 179 hastanin %66,5'1 kadindi.
Hastalarin ortalama yasi 52.486+0,40 idi. Calismaya dahil
edilen hastalarin %87,1'inde komplike edici faktér mevcuttu.
En sik goriilen komplike edici faktor diyabet (%22,3) idi. Diger
komplike edici faktcrler ise sirasi ile erkek cinsiyet (%33,5), tiriner
tas (%15,6), benign prostat hiperplazisi (%711,7), sonda kullanimi
(%09,5), uriner malignite (%2,2) ve gebelik (%1,7) idi. Son 3
ayda hastalarin %53,1'inde USE oykusii ve %36,3'linde hastane
yatis dykusi olup, %64,2'sinde herhangi bir sebeple antibiyotik
kullanim o6ykisi mevcuttu. En sik izlenen semptomlar diziri
(%088,2), yan agrisi (22,9%) ve idrar renginde degisiklikti (%9,5).
En sik eslik eden tibbi durum diyabetti (%22,3). Hastalarin
0064,2'sinde antibiyotik kullanimi 6ykilsi mevecutken, hastaneye
yatis oykisili %36,3 oraninda izlendi. Hastalarin %53,1'inde
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ise USE oykiisii vardi. Hastalarin %9,5'inde ise USE ile seksiiel
aktivite arasinda iliski oldugu tespit edildi (Tablo 1).

En sik izole etkenler sirasiyla E. coli (%64,8) ve Klebsiella
pneumoniae (K. pneumoniae) (%11,2) idi. Alt USFlerde
poliklinigimizde en sik kullanilan antibiyotik oral fosfomisin
olarak izlendi (%20,1). Bunu sirasi ile sefiksim (%14,5),
ertapenem (%714,5) ve amikasin (%11,2) izledi (Tablo 2).

Enterobacteriacae ailesi direng oranlari degerlendirildiginde
GSBL tipi direnc orant E. coli izolatlarinda 00483, K
pneumoniae‘de ise %60 olarak saptandi (Tablo 3). Hastalarimizin
%53'linde rekiirren USE giiriilmiis olup 1 hastada rekiirren USE
olup olmadigi bilgisine ulasilamamistir. Rekiirren USE'lerde GSBL
tipi direnc orani, rekiirren olmayan USE'leri ile karsilastirildiginda
istatistiksel olarak anlamli oranda yuksekti (p<0,001). Rekiirren
USE erkek cinsiyet, ileri yas, triner anomali (Griner malignite,
triner tas, BPH) olanlarda daha sik goriiliir iken, bu grupta
antibiyotik kullanma oykiisii de daha fazla idi (Tablo 4).

USE'leri her yil diinyada 150 milyon kisiyi etkileyen, giinliik
klinik pratigimizde en sik karsimiza ¢ikan enfeksiyon hastaliklari
arasindadir (1). Calismanin yapildigi 1 aylik sire icerisinde
hastanemiz  enfeksiyon polikliniklerine basvuran toplam
1742 hastanin %12,3'iinde USE bulgulari mevcut idi. Artan
antibiyotik direnci nedeni ile poliklinik hastalarimizin énemli
bir kismini olusturan USE'lerde akiler antibiyotik kullanimi
blyiik 6nem tasimaktadir. Akilci antibiyotik kullanimi igin,

Tablo 1: Hastalarin demografik ozellikleri, n=179
Yas (Ortalama + SS) 52,486+19,040
Cinsiyet, n (%)

Kadin 119 (66,5)
Erkek 60 (33,5)
Sonda kullanimi, n (%) 17 (9,5)
Semptomlar, n (%)

Dizliri 158 (88,2)
Kasinti 13 (7,2)
Yan agrisi 41 (22,9)
Bulanti kusma 8 (4,5)
Idrarda kotii koku 16 (8,9)
idrar renginde degisiklik 17 (9,5)
Kasik agrisi 2(1,1)
Eslik eden tibbi durum, n (%)

Diabetes mellitus 40 (22,3)
Gebelik 3(1,7)
Uriner malignite 4(2,2)
Benign prostat hiperplazisi 21 (11,7)

Tas 28 (15,6)
Uriner enfeksiyon ozellikleri, n (%)

Sekstiel aktivite iliskisi 17 (9,5)

Uriner enfeksiyon Gykist 95 (53,1)
Hastane yatis dykdisti 65 (36,3)
Antibiyotik kullanim 6yksi 115 (64,2)

*SS: Standart sapma
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lokal epidemiyolojik verilere hakim olmak ve antibiyotik direng
oranlarini bilmek 6nemlidir (11). Ozellikle ampirik antibiyotik
uygulamalarinda direncli enfeksiyonlar icin risk faktorlerini
bilmek, hastalarin dogru ve etkin tedaviye hizli bir sekilde
ulasmasini saglamaktadir. Bu calisma ile ayaktan basvuran
USE'lerde direncli mikroorganizma oranini belirleyerek iilke
verisine katki saglamak ve ozellikle ampirik tedavi seceneklerine
dikkat cekmek amaclanmistir.

USE'lerde en sik gbriilen etkenler E. coli ve Klebsiella spp.
olup, lilkemizde toplum kékenli USE'lerde E. coli ve Klebsiella
spp. izolatlarinin yaklasik %25'inde GSBL direncinin oldugu
bildirilmistir (2,12). Yine tilkemizde 2008 yilinda toplum kaynakli
USE'lerde GSBL pozitif E. coli orani %14,6 iken, merkezimizde
son vyillarda yapilan baska bir calismada da toplum kaynakh
pyelonefritlerde gorilen GSBL pozitif E. coli orani %57,5 olarak
izlenmistir (10,13). Bizim calismamizda, GSBL pozitifligi, E.
coli izolatlarinda %48,3, K. pneumoniae izolatlarinda ise %60
oraninda izlendi. Ulkemizde son 15 yilda artan antibiyotik
direnci dikkat cekicidir. Hastanemiz Uglinci basamak bir
merkez olup, poliklinigimize tedavi deneyimli, dis merkezde
tedavi yaniti alamamig hastalar siklikla basvurmaktadir. Ayni
zamanda calismamiza dahil olan hastalarin %87,1'i komplike
USE olup, %53'iinde rekiirren USE &ykiisii vardi. Bu durum
hastanemizde ayaktan basvuran hastalarda goriilen yilksek
GSBL oraninin nedenlerinden biri olabilir. Ancak Utlkemizde
2018-2019 yillari arasinda toplum kokenli USE'lerde izole edilen

Tablo 2: idrar kiiltiiriinde iireyen etkenler ve verilen tedaviler
Etkenler, n (%)

E. coli 116 (64.8)
K. pneumoniae 20 (11,2)
E. faecalis 8 (4,5)
Ureoplazma urealyticum 739

P. aeruginosa 5(2,8)

E. cloacae 4(2,2)
Morganella morgagnii 4(2,2)
Candida spp. 4(22)

S. agalacticae 3(1,7)
A. baumannii 2 (1,1)
S. aureus 2 (1,1)
Proteus mirabilis 2(1,1)
Diger 2(11)
Verilen tedaviler, n (%)

Fosfomisin 36 (20,1)
Sefiksim 26 (14,5)
Ertapenem 26 (14,5)
Amikasin 20 (11,2)
Amoksisilin-klavulonat 17 (9,5)
Siprofloksasin 13 (7,3)
Seftriakson 12 (6,7)
Trimetoprim-sulfametaksazol 9 (5,0)
Klaritromisin 7 (3,9)
Nitrofurantoin 7 (3,9)
Flukanazol 4(2,2)
Diger 2 (1,1)
Tedavi siiresi (ortalama + SS) 7.342,15

*SS: Standart sapma
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E. coli ve Klebsiella spp. suslarinda da GSBL tipi diren¢ oraninin
%40-47 oldugu ifade edilmistir (14). Avrupa'da yapilan cesitli
calismalarda toplum kokenli USE'lerde ise GSBL pozitif E. coli
orani Hollanda'da %2,2, Fransa'da %4,2, ispanya'da ise %10,3
olarak belirtilmistir (15-17). Ozellikle Avrupa ile kiyasladigimizda
direng oranlarimizin ¢ok yiiksek oldugunu gérmekteyiz.

Rekiirren USE icin risk faktérleri, Giriner sistemde anatomik
veya fonksiyonel bozukluk olmasi, cinsel iliski, antibiyotik
kullanimi, postmenapozal d6énem olarak bildirilmistir (18).
Bizim calismamizda rekiirren USE, erkek cinsiyet, ileri yas,
Uriner anomali, hastane yatis dykusi ve antibiyotik kullanma
Oykusu olanlarda daha sik goriilmistir (Tablo 4). Retrospektif
bir calisma olmasi nedeni ile USE ve seksiiel aktivite arasindaki
iliski ancak 17 hastada saptanabildi. Ancak rekiirren USE olan ve
olmayan gruplar arasinda anlamli bir fark saptanmadi. Ozellikle
rekiirren USE olan hastalardan daha ayrintili anamnez alinmasi
halinde bu sayinin artabilecegi dustiniilmustiir. Calismamizda
rekiirren USE'lerde GSBL tipi direnc, rekiirren olmayanlara gére
anlamli olarak daha yiiksek saptanmistir (p<0,001). Bu nedenle
ayaktan hastalarin ampirik tedavi rejimleri planlanirken, hastada
komplike edici faktorlerin olup olmadigina ve rekiirren enfeksiyon
oykiisiine dikkat edilmesi gerekmektedir. Antibiyotik kullanimi
ve hastane vyatis Oykusiiniin direncli mikroorganizmalarin
gelisimi icin risk faktorii oldugu bilinmektedir (19). Guclu ve
ark'nin (20) yapmis oldugu bir ¢alismada, coklu ilag direncli
toplum kékenli USE'leri icin risk faktorleri degerlendirildiginde,

diren¢ gelisimini antibiyotik kullaniminin 4,6 kat, USE
oOykisunln 2 kat, erkek cinsiyet ve 65 yas Uzeri olmanin 3 kat
artirdigi gosterilmistir (20). Ulkemizde yiiksek oranda uygunsuz
antibiyotik kullaniminin, antibiyotik diren¢ gelisimine neden
oldugu bildirilmistir (21). Calismamiza dahil edilen hastalarin
0b64,2'sinde son 3 ay icinde antibiyotik kullanimi mevcuttur.
USE 6ykiisii, hastalarin 9053,1'inde gbriiliirken, hastalarin
%036,3'lnde son 1 ay icinde herhangi bir sebep ile hastane yatis
oykusi vardi. Calismamizda GSBL tipi direncin yiiksek olmasinin
bir diger nedeni de hastalarimizda antibiyotik kullanimi, USE ve
hastane yatis dykisuniin yliksek olmasidir.

Antibiyotik direncinin yiiksek olmasi, ayaktan hasta
yonetiminde ampirik  tedavide secilen antibiyotiklerin
uygunsuzlukriskiniartirmistir. Polikliniklere basvuran hastalardan
alinan idrar kiiltiirlerinde, USE tedavisinde siklikla kullandigimiz
oral antibiyotik seceneklerine direnc oranlari yiiksektir. Senol
ve ark'nin (14) 2018-2019 yillari arasinda toplum kdkenli
USE'leri irdeledigi calismada E. coli icin amoksisilin klavulonat
direnci 44,5 oraninda, trimetoprim sulfametaksazol direnci %34
oraninda, siprofloksasin direnci ise %44,5 oraninda bildirilmistir
(14). Calismamizda E. coli icin amoksisilin klavulonat direnci
0054,3 oraninda, trimetoprim sulfametaksazol direnci %37
oraninda, siprofloksasin direnci ise %45,7 oraninda izlenmistir.
Bu iki calisma kiyaslandiginda Tiirkiye'de farkh merkezlerde
yapilmis calismalarda 3 yil icinde bile direnc oranlarindaki artis
endise vericidir. Bu durum, poliklinigimize basvuran hastalarin

Tablo 3: idrar kiiltiiriinde saptanan Enterobacteriacae ailesinin antibiyotik diren¢ oranlari, n (%)

ggg{-iﬂigi ﬁ‘l';"‘?lﬁsoi;i;ip' Seftriakson  Fosfomisin
E. coli 56 (48,3) 63 (54,3) 58(50) 4(3,4)
K. pneumoniae 12 (60) 11 (55) 11 (55) 4 (20)
E. cloacae 4 (100) 4 (100) 4 (100) 2 (100)
M. morgagnii 0 (0) 2 (50) 0(0) 2 (50)
P. mirabilis 2 (100) 0 (0) 2 (100) 2 (100)

Tablo 4: Rekiirren iiriner sistem enfeksiyonu gelisen hastalarin 6zellikleri, n (%)

Rekiirren

n=95 (53)
Cinsiyet
Erkek 44 (46,3)
Yas, ortalama + SS* 58,28+15,60
Gebelik 1(1,0)
Uriner malignite 2 (2,0)
Uriner anomali (iiriner tas, BPH) 45 (47,3)
Hastanede yatis dykiisii 51 (53,6)
Diabetes mellitus 24(25,3)
Antibiyotik kullanma oykiisii 91 (95,7)
GSBL varhg: 51 (53,7)
Seksiiel aktivite ile iligki 7 (8,4)

*SS: Standart sapma

Nitrofurantoin Il:il%er;%g;ilfs‘;zol Ertapenem Amikasin Siprofloksasin
7 (6) 43 (37) 2(1,7) 11 (9,5) 53 (45,7)
4(20) 8 (40) 0(0) 0(0) 10 (50)
2 (50) 2 (50) 2 (50) 2 (50) 2 (50)

2 (50) 2 (50) 0 (0) 0 (0) 2 (50)

2 (100) 2 (100) 0 (0) 0 (0) 2 (100)
Rekiirren olmayan —
n=83 (46,3) p-degeri
16 (19,2) <0.001
45,67+20,49 <0,001
2(2,4) 0,483
2(2,4) 0,891
0(0,0) <0,001
13 (15,7) <0,001
15 (18,0) 0,247
23 (27,7) <0,001
25 (30,1) <0,001
10 (12) <0,289
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neredeyse vyarisini, USE'leri icin sikhkla kullandigimiz oral
antibiyotikler ile tedavi edemeyecegimizi gostermektedir. Ancak
E. coli icin fosfomisin ve nitrofurantoin direnc oranlari sirasi ile
%3,4 ve %6 olup, alt USE icin hala ampirik tedavi rejimlerinde
glivenebilecegimiz secenekler arasindadir.

Oral antibiyotik seceneklerinin kisitlanmasi, ayni zamanda
ayaktan basvuran hastalarda alt USE'lerinde parenteral
tedavi rejimlerine olan ihtiyacin artmasina neden olmaktadir.
Calismamizda kiltlr ve antibiyogram sonuclarina gore en ¢ok
tercih edilen antibiyotik fosfomisin (%20,1) ve sefiksimdir
(%14,5). Ancak calismaya dahil edilen hastalar ayaktan basvuran
hastalar olmasina ragmen, ertapenem (%714,5) ve amikasin
(%11,2) de sik kullanilan antibiyotikler arasindadir. Toplum
kokenli enfeksiyonlarda bile karbapenem kullaniminin artmis
olmasi ilerde cok daha biiylik diren¢ problemleri ile karsi karsiya
gelecegimizin isaretidir. Hastanemizde glinibirlik antibiyotik
inflizyon tnitesi (GATU) olmasi nedeniyle bu hastalarin tedavisi
GATU'de verilmistir. Ancak GATU'lerin her hastanede olmamasi
nedeni ile artan antibiyotik direnci bu hastalar igin yatis
endikasyonu dogurmaktadir. Bu durum sosyal ve ekonomik ytiki
de beraberinde getirmektedir (22).

Ampirik antibiyotik tedavi seciminde, lokal antibiyotik
direncin 6nemli oldugu ifade edilmektedir (23). Her hastanenin
hasta popllasyonu farklh olabilecegi g6z unine alarak, llke
stirveyans verilerinin yaninda, hastane lokal epidemiyolojik
verilerini bilmek, dogru ampirik antibiyotik seciminde énemlidir.

Calismanin Kisithliklar

Calismamizin  kisithiliklari mevcuttur.  Verilerimizin
retrospektif olmasi, hastalara ait risk faktorlerini belirlemede
veri kaybina neden olmus olabilir. Ayni zamanda 1 ay gibi kisa bir
stirede yapilan kesitsel bir calisma olmasi, tespit edemedigimiz
kiimelenmelere neden olabilir. Bu nedenle daha uzun bir zaman
diliminde, prospektif calismalar planlanmasi yararl olacaktir.
Ancak hastanemizin bliylk bir merkez olmasi ve 1 aylik kisa
zaman diliminde bile fazla sayida hastaya ulasabilmemiz
nedeniyle llke verisine katkida bulundugumuzu diistiniiyoruz.

Sonuc olarak, antibiyotik direnci sadece hastanede uzun
yatan servis ve yogun bakim hastalarinda degil, toplum kokenli
enfeksiyonlarda da ciddi bir problem haline gelmistir. Bu
calisma, lokal epidemiyolojik verilerin yakindan takip edilerek,
gerekli dnlemlerin alinmasinin ve akilci antibiyotik kullaniminin
cok dnemli oldugunu vurgulamaktadir.

Etik
Etik Kurul Onayi: Calisma icin Ankara Sehir Hastanesi 1 no'lu

Etik Kurulu'ndan 23 Mart 2022 tarih ve Etik Kurul-E1-22-2511
onay sayisi ile etik kurul onayr alinmistir.
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Hasta Onami: Calismanin retrospektif vasifta olmasi nedeni
ile bilgilendirilmis gondlli olur formu alinmamustir.

Hakem Degerlendirmesi: Editérler kurulu disinda olan
kisiler tarafindan degerlendirilmistir.
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Abstract

Objectives: Although sleep-related complaints are common in the community, knowledge about clinical and polysomnographic differences in
elderly patients with obstructive sleep apnea (OSA) is limited. The aim of this study was to compare the clinical and polysomnographic characteristics
of OSA patients who were older than 65 years and those younger than 65 years.

Materials and Methods: We retrospectively reviewed the polysomnography data of 216 (100 F/116 M) OSA patients who underwent polysomnography
between 2011 and 2014. The patients were divided into two groups: <65 years (Group 1), >65 years (Group 2). We evaluated symptoms, comorbidities,
and polysomnographic findings of the two groups of patients.

Results: There were 185 patients (82 F/103 M) in Group 1 and 31 patients (18 F/13 M) in Group 2. There were no differences in gender distribution,
OSA-related symptom frequency and Epworth sleepiness scale rates between two groups. The comorbidities, including hypertension (p=0.05),
atherosclerotic heart disease (p=0.005), diabetes mellitus (p=0.002), depression (p=0.007), and COPD (p=0.035), were more frequent in Group
2. Although statistically non-significant, TST, sleep efficiency and average oxygen saturation at sleep were lower (p=0.129, p=0.127, p=0.063,
respectively) whereas the AHI and the arousal index were higher (p=0.699, p=0.545, respectively) in Group 2. There was no difference between the
two groups in terms of mean apnea duration.

Conclusion: OSA patients had similar symptoms and polysomnographic findings independent from age. OSA should not be ignored in elderly
patients when comorbidities are considered.

Key Words: Obstructive Sleep Apnea, OSA, Elderly

Amac: Toplumda uyku ile ilgili sikayetler yaygin olarak bulunsa da yasli obstriiktif uyku apneli (OSA) hastalardaki klinik ve polisomnografik farklliklar
hakkindaki bilgiler siirhdir. OSA tanisi konmus hastalarda yasin klinik ve polisomnografik bulgular Gzerindeki etkisini arastirmak amaclandi.

Gerec ve Yontem: Retrospektif olarak 2011-2014 yillari arasinda gdzetimli polisomnografi yapilarak OSA tanisi (AHi> 5/sa) konulan 216 (100
K/116 E) hasta calismaya dahil edildi. Hastalar genc-orta yasli (<65 yil) (Grup 1) ve yasl (=65 yil) (Grup 2) olmak tizere iki gruba ayrildi. Hastalarin
semptomlari, eslik eden hastaliklari ve polisomnografik bulgulari karsilastirildi.

Bulgular: Grup 1'de 185 (82 K/103 E), Grup 2'de 31 (18 K/13E) hasta vardi. Her iki grupta cinsiyet dagilimi, OSAS ile iliskili semptom sikhgr ve
Epworth uykululuk skalasi agisindan fark yoktu (sirasiyla; p=0,156, p>0,05, p=0,761). Grup 2'de istatistiksel olarak hipertansiyon, atherosklerotik
kalp hastaligi, diabetes mellitus, depresyon ve KOAH (sirasiyla p=0,05, p=0,005, p=0,002, p=0,007, p=0,035) daha sikti. Polisomnografik bulgular
agisindan istatistiksel anlamhhgr olmamakla birlikte Grup 2'de TST daha kisa, uyku etkinligi daha diisiik, N1 %'si daha yiiksek (sirasiyla; p=0,129,
p=0,127, p=0,209), Grup 1'de ise uyku baslangici daha geg, arousal indeksi daha yiiksekti (p=0,468, p=0,545). Benzer sekilde istatistiksel anlamliligi
olmamakla birlikte AHi yash grupta daha yiiksek, gece boyu ortalama total Sp02 ise daha diisiiktii (sirasiyla; p=0,699, p=0,063). Ortalama apne
sireleri agisindan iki grup arasinda fark yoktu (p=0,634).
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Sonugc: Yash OSA sayisi az olmakla birlikte, yastan bagimsiz olarak OSA'lilar benzer semptom ve polisomnografik bulgulara sahiptir. Eslik eden
hastaliklar da dikkate alindiginda yash hastalarda OSA'nin g6z ardi edilmemesi gerekmektedir.

Anahtar Kelimeler: Obstriiktif Uyku Apnesi, OSA, Yaslilik

Introduction

Obstructive sleep apnea (0SA) is a syndrome characterized
by recurrent partial or complete collapse of the pharynx during
sleep (1,2). OSA affects 2-4% of the adult population (2). It
is a very progressive chronic disease which is responsible for
multiple comorbidities. In the last two decades, the percentage
of people over the age of 60 has increased more than other age
groups worldwide (1). The relationship between OSA and aging
has been better defined today with a progressive increase in the
prevalence of OSA in the elderly due to physiological changes
associated with aging (1). The prevalence of OSA is increasing
in the elderly and aging is thought to be a risk factor for the
development of OSA (3-5). However, the underlying mechanism
is not clear.

Although complaints about sleep quality are common in the
community, information about clinical and polysomnographic
differences in elderly OSA patients is limited. Indeed, it is still
unclear whether OSA in older patients is completely similar
or completely different to younger patients. In this study,
differences in clinical and polysomnographic findings of the
adult patients with OSA according to age groups were evaluated.

Materials and Methods

Ethical approval was obtained from Ankara University
Clinical Research Ethics Committee (i6-374-20). Written
informed consent was obtained from all subjects participating in
the study. Two hundred and sixteen (100 F/116 M) patients with
OSA diagnosis [apnea-hypopnea index (AHI) >5/h] by supervised
polysomnography between 2011 and 2014 were evaluated
retrospectively. Patients with AHI 5-15/h were defined as mild,
16-30/h as moderate, and >30/h as severe OSA.

Before the polysomnography testin oursleep laboratory, each
patient was informed that clinical data and polysomnography
records can be used for scientific data, providing that their
identity information will remain confidential. Polysomnographic
findings, symptoms, body mass index (kg/m?) Epworth
sleepinees scores (ESS), accompanying diseases such as
systemic arterial hypertension, coronary artery disease, chronic
obstructive pulmonary disease, diabetes mellitus, depression,
gastroesophageal reflux and arrhythmia were recorded.

All consequtive patients underwent polysomnography in the
laboratory (Grass Comet-Plus, Natus Neurology Incorporated, WI
53562, USA). Polysomnography recordings of the patients were

scored by a single operator trained in sleep diseases according to
standard criteria including sleep stages and respiratory events (6).

The recording montage comprised of EEG (C3-M2, C4-M1,
01-M2, 02-M1), left and right electro-oculogram (E1-M2,
E2-M2), chin electromyogram, electrocardiogram, oronasal
thermistor, thoracic and abdominal respiratory effort (inductive
plethysmography), and pulse oximetry.

Among the polysomnographic findings, total sleep time
(TST) (minutes), sleep activity (TST/total time spent in bed x100)
(%), sleep latency (time from the beginning of sleep recording
to the epoch of the first sleep phase, min), percentage of
sleep time, arousal index (total arousal number x60/TST),
average oxygen saturation during the all night (average Sp0,),
minimum Sp0O, detected overnight, presence of nocturnal
oxygen desaturation (SpO, <90% of night) was recorded. For
respiratory events; apnea was defined as the interruption of
oronasal respiratory flow for at least 10 seconds. Hypopnea
was defined as a 50% reduction for at least 10 seconds and
an arousal on EEG or a decrease in oxygen saturation of 3%
or more (6).

Patients with a TST of less than 240 minutes were excluded
from the study. Pregnant women, patients with active cancer
and for patients receiving treatment due to cancer, sedative
drug use and patients with alcohol dependence were excluded
from the study. Patients were divided into two groups: <65 years
(Group 1) and =65 years (Group 2). The clinical characteristics and
polysomnographic findings of the two groups were compared.

Statistical Analysis

SPSS version 22.0 package program was used for statistical
evaluation of the data obtained in the study (IBM Corp. Armonk,
NY, USA). If continuous numerical data were distributed
normally, mean + standard deviation was given. Categorical
data such as gender were given in numbers and percentages.
Mann-Whitney U test was used for the comparison of the
non-normally distributed variables in independent groups.
Chi-square (y?) test was used for two categorical independent
groups. Student's t-test was used to compare the means of
two independent groups. Statistical significance was taken as
p<0.05.

One hundred and eighty-five patients with OSA were
included in Group 1 (<65 years) and 31 patients were included
in Group 2 (=65 years). There was no difference between the two

395



Ciftci et al. Characteristics of Elderly OSA Patients

Ankara Universitesi Tip Fakiiltesi Mecmuasi 2022;75(3):394-399

groups in terms of gender distribution, ESS score, body mass
index (BMI) and OSA-related symptoms (Table 1). The ratios
according to OSA severity were similar between the two groups
(p=0.983) (Table 1).

Hypertension, atherosclerotic heart disease, diabetes
mellitus, depression and COPD were more common in Group
2 (p=0.05, p=0.005, p=0.002, p=0.007, p=0.015, respectively)
(Table 2). The rate of depression was higher in older and female
patients (p=0.022, p=0.041, respectively)

Although there was no statistical significance in terms of
polysomnographic findings, TST was shorter, sleep efficiency
was lower, N1% was higher (p=0.129, p=0.127, p=0.209,
respectively) in Group 2. In Group 1, the onset of sleep was later
and the arousal index was higher (p=0.127, p 0.545, respectively).
Similarly, although there was no statistical significance, AHI was
higher in Group 2 and average total SpO, was lower throughout
the night. Although not statistically significant, the presence of
nocturnal oxygen desaturation (Spo,<90% at 30% of the night)
was higher in Group 2 (p=0.699, p=0.063, p=0.320, respectively).

There was no difference between the two groups in terms
of mean apnea and hypopnea duration (p=0.634, p=0.648,
respectively), central apnea index and the number of central
apnea (p=0.551) (Table 3).

Although OSA is common in the general population,
knowledge about OSA is limited especially in the elderly
population. In this single-center retrospective study, we found
that OSA patients under and older 65 years of age had similar
symptoms and polysomnographic findings, but cardiovascular
diseases were significantly higher in elderly patients with OSA.
The low number of elderly patients was the most important
limiting factor of this study.

The prevalence of OSA increases with age. While the
prevalence of OSA is 4% in middle-aged men and 2% in women.
Prevalance of OSA varies between 30-80% in the elderly, and
also the difference between men and women disappears after
menopause (5,7,8). Ancoli-Israel et al. (3) studied with 427

Table 1: Comparison of sex, body mass index, symptoms and Epworth sleepiness score results in patients with OSA according to age

groups
< >

S::tg: (<65Yy) S:osl:p 2 (265Y) p-value
Age, y 51.1+0.7 70.6+0.9
Female 82 (44) 18 (25.8) 0.156
ESS 11.8+5.2 11.5+£5.8 0.761
BMI (kg/m?) 34.4+8.2 35.6+9.4 0.515
Snore 179 (96.7) 28 (90.3) 0.104
Witnessed apnea 150 (81) 26 (83.9) 1.00
Excessive daytime sleepiness 124 (67) 25 (80.6) 0.178
Headache in the morning 44 (23.8) 5(16,1) 0.207
Sweating in the neck area 42 (22.7) 8 (25.8) 0.940
Waking up with the feeling of breathlessness 26 (14) 7 (22.5) 0.320
Results were given as Mean + SD or n (%)
ESS: Epworth sleepiness score, BMI: Body mass index, SD: Standard deviation, OSA: Obstructive sleep apnea
Table 2: Distribution of comorbid diseases according to age groups in patients with OSA

Group 1 (<65y) Group 2 (>65y)

n=185 n=31 P
Hypertension 45 (24.3) 13 (41.9) 0.05*
CAD 10 (5.4) 6(19.3) 0.005%
Diabetes mellitus 17 (9.2) 9 (29) 0.002*
Depression 7 (3,8) 5(16) 0.007*
COPD 7 (3,8) 4(12.9) 0.035*
GERD 13 (7) 4(12.9) 0.271
Arrythmia 5(2.7) 2 (6.4) 0.288

Results were given as n (%)

CAD: Coronary artery disease, COPD: Chronic obstructive pulmonary disease, GERD: Gastroesophageal reflux disease, OSA: Obstructive sleep apnea

*p<0.05
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adults over 65 years of age and showed that 24% of them had
an apnea index >5/h. In the Sleep Heart Study (9), 19% of adults
aged 60-69 years were found to have AHI>15/h and 21% of
adults aged 70-79 were found to have AHI>15/h. In our study,
such a ratio could not be given because the present study was
not conducted as a prevalence research.

One of the mechanisms which may be responsible for
increasing the prevalence of sleep apnea with ageing is the
age-related changes that affect bones, soft tissue and muscles,
which are responsible for the patency of the upper airway
during sleep (1,5). As a result of these changes, a narrowed
pharyngeal airway develops in the elderly (5,10-12). Based on
the retrospective design of the study, the upper respiratory
tract examination findings of both age groups were not
evaluated, and this is another of the limitation of our study.
Epidemiological studies showed that the number of respiratory
events have been increased during sleep regardless of the
diagnostic methods used in elderly patients and that central
apnea and hypopneas were recorded more frequently in sleep
studies compared to middle-aged subjects (5). In our study,
similar to the literature, we found that the mean AHI of >65
years old patients was higher than the AHI of <65 years old
OSA patients, but this result wasn't statistically significant.
Due to aging, sleep becomes more fragmented and the elderly
population spend a large percentage of TST in N1 and N2 sleep

stages (5,13). Although there was no statistical significance in
our study, total sleep duration, sleep efficiency were lower and
percentage of N1 sleep stage was higher in elderly patients.
This may cause respiratory instability which is characterized by
periodic respiration and central apneas in patients (5,13). Since
the hypercapnic ventilatory response does not change much in
elderly patients, the main reason for the development of central
events more frequently in elderly patients is predominantly
ventilatory instability during sleep (5). However, in our study,
no difference was found between the number of central apnea
in both groups.

Unlike studies in elderly patients which suggest a decrease
in the perception of apnea and stimulus triggering arousal in
comparison to younger patients in the literature we found that
the mean duration of apnea and hypopnea were similar in both
age groups (14). We thought that this result was especially due
to small number of the elderly patient group and to the equal
male and female ratio in both groups.

The prevalence of OSA in women who did not receive
postmenopausal hormone replacement therapy was found to
be similar to that of men of the same age (5). In our study, we
did not find any statistically significant difference in terms of
gender in both age groups with OSA. While all women in the
elderly patient group were in the postmenopausal period, 74
(90.2%) of the women in the middle-young OSA group were in

Table 3: Comparison of polysomnographic findings according to age groups in patients with OSA

Group 1 (<65y)

n=185
TST (min) 282.9+5.8
SE (%) 75.1+13.7
SO (min) 19.1+31.2
N1 TST% 13.9+11.4
N2 TST% 62.1+13.9
N3 TST% 14.8+10.1
REM TST% 9.1+6.2
Arl (. /h) 22.4+16.1
AHI (. /h) 34.1429.3
OSA severity
Mild 62 (33.5)
Moderate 51 (27.6)
Severe 72 (38.9)
Mean duration of apnea (s) 16.745.7
Mean duration of hypopnea (s) 16.1+3.9
No. of central apnea 4.1+0.9
Mean nocturnal Sp0, (%) 89.3+5.9
NOD positive 72 (38.9)

Results were given as Mean + SD or n (%)

Group 2 (265y)

n=31 p-value
259.7+13.7 0.129
70.8+17.1 0.127
14.9+14.6 0.468
16.7+12.1 0.209
60.8+14.7 0.647
13.7+13.0 0.567
9.84+7.7 0.596
20.5+17.9 0.545
36.3+29.3 0.699
10 (32,3)

9(29) 0,983
12 (38,7)

17.445.2 0.634
15.7+3.4 0.648
2.6+1.4 0.551
87.246.3 0.063
15 (16.1) 0.320

TST: Total sleep time, SE: Sleep efficency, SO: Sleep latency, Sleep stages N1, N2, N3, REM (percentages to TST), Arl: Arousal index, AHI: Apne-Hypopnea index, Sp0,: Arterial oxygen
saturation, OSA: Obstructive sleep apnea, NOD positive: Nocturnal oxygen desaturation (Sp0,<90% in more than 30% of the night)
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the postmenopausal period. Due to the effects of sex hormones
on upper respiratory muscle activity, upper respiratory resistance
and ventilatory control during sleep in women; deficiency
of these hormones in postmenopausal women contributes
to the pathogenesis of OSA (5). Whether the patients in the
postmenopausal period received hormone replacement therapy
could not be obtained from the file information.

Snoring during sleep, nocturnal drowning sensation,
nocturia, excessive daytime sleepiness and a history of witnessed
apnea are typical OSA-related symptoms in overweight men.
Cardiovascular outcomes associated with OSA may occur,
especially in untreated cases. The general health status of elderly
OSA patients may vary from dementia to fully active healthy
condition and may be quite heterogeneous due to concomitant
diseases. Therefore, the diagnosis of potential OSA can be
omitted by overlooking existing and sleep-related symptoms
(5). The most common complaints in our patients were snoring
and witnessed apnea, and there was no significant difference
between the two groups in terms of the distribution of all 0SA-
related symptoms in accordance with the literature.

All-night polysomnography is accepted as the gold standard
diagnostic method in the diagnosis of OSA, but portable sleep
tests are also used recently (5,15). Although the variability of
sleep breathing indexes from night to night has been shown to
be acceptable in large epidemiological studies in elderly patients,
it has been found to be defective in assessing the severity of
respiratory events, especially due to individual differences in
patients (5,16). The same is true for the sleep tests at home
(5,17).

Moreover, single-night studies can be considered as
adequate in the diagnosis of OSA in both young and old patients
(5,18). However, it may be preferable to monitor sleep records
in supervised sleep laboratories especially in elderly patients
because of more frequent parameters such as central events,
periodic leg movements, and more frequent comorbidities that
may cause sleep fragmentation (1,5). It is recommended that
some questionnaires can be used in elderly patients in order
to direct the right patients to sleep centers and to follow up
the patients (1). However, in accordance with the social security
system rules in our country, we are conducting supervised
sleep studies independent of age for patients to diagnose sleep
apnea and plan treatment. The question of whether OSA causes
similar adverse outcomes in young and old adults is extremely
important in whether or not sleep apnea is considered a specific
issue in the elderly. Because today we are still using the same
thresholds and treatment indications defined for middle-aged
adult OSA patients and elderly OSA patients. Possible differences
about (a) frequency of central events, (b) accompanying
medical conditions, (c) age-related sensitivity or resistance to
intermittent hypoxia, (d) recurrent sleep fragmentation and its
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consequences can be responsible from OSA-related outcomes
between young and old OSA patients (5). Studies which were
published in the last four decades, there were different results
regarding the effect of OSA on mortality in the elderly. In
some of them sleep apnea was considered to be associated
with increased mortality in this age group, particularly due
to cardiovascular deaths (19), while others reported increased
mortality in patients with only severe OSA before the age of
50 years old (20,21). The mortality rate in elderly OSA patients
is found similar to that in patients without sleep apnea in the
same age group. In our study, it was not aimed to determine the
mortality rate. However, systemic hypertension, atherosclerotic
heart disease, diabetes mellitus, depression and COPD were more
common in elderly OSA patients, especially when comorbidities
were considered. The literature shows that middle-aged OSA
patients have a higher risk of cardiovascular morbidity than
elderly OSA patients. Especially in the 50 to 80 age group, a
relationship has been shown between sleep breathing disorders
and hypertension and this situation is related to the severity
of hypoxemia (22). However, there are still deficient points
between elderly OSA patients and cardiovascular outcomes (5).

Daytime sleepiness and cognitive impairment are two
important symptoms in patients with OSA. It is important
to remember that these two symptoms are not specific to
nocturnal respiratory events. Moreover, these two symptoms are
quite common in the elderly population (5). Excessive daytime
sleepiness is also frequently reported in elderly patients with
OSA, which contributes to impaired cognitive function, poor
quality of life, and even depression. In our study, the frequency
of complaints from excessive daytime sleepiness and Epworth
sleepiness scores were similar in both age groups. However, the
rate of patients receiving treatment for depression was higher
in the elderly patient group. Various publications have shown
that the more common symptoms of women with OSA are
fatigue, depression, and anxiety (1,23). In our study, we found
that depression was much more frequent in elderly and female
patients. Indeed, depression is accompanied by sleep apnea in
the general population.

There is no data on whether aging makes people more
susceptible to the effects of intermittent hypoxia or sleep
fragmentation that contribute to sleepiness and cognitive
dysfunction. In our study, although not statistically significant,
elderly patients had both lower mean nocturnal oxygen
saturation and higher nocturnal oxygen desaturation. The lack
of oxygen desaturation index was considered as a limitation of
this study.

Similarly, although an association between OSA and abnormal
glucose metabolism has been demonstrated, this issue has not
been specifically investigated in the elderly sleep apnea patient
group (5). We demonstrated that the rate of diabetes mellitus is
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higher in elderly patients with OSA. However, no additional tests
were performed to evaluate glucose metabolism in patients.
There are two different opinions in the literature regarding
sleep apnea in the elderly. First, sleep apnea is more common
in the elderly, but has better clinical outcomes. Secondly, sleep
apnea is a more serious disease in this age group. In fact, the
basis of these two different ideas which is the threshold used
for the definition of OSA, is the AHI (5). Our study showed only
the clinical and polysomnographic information of our patients
at the time of diagnosis and did not include long-term clinical
results and information about treatment. Since we could not
find out how long the symptoms of sleep apnea were present in
our patients, this data could not be used.

Study Limitations

We couldn't include long-term clinical results and
information about treatment which was the main limitation of
this study.

As a result; although the number of elderly patients with
OSA was low in this study, it was found that OSA patients had
similar symptoms and polysomnographic findings regardless of
age. Considering the concomitant diseases, we thought that
diagnosis and treatment of OSA should not be ignored in elderly
patients.
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Abstract

Objectives: Coronavirus disease-2019 (COVID-19) spreads quickly all over the world. Interleukin-1 (IL-1) is a proinflammatory cytokine associated
with SARS-CoV-2, causing lung damage. Anakinra is an IL-1 receptor antagonist. In this study, we aimed to describe the characteristics of COVID-19
patients who survived after anakinra treatment.

Materials and Methods: Forty-four patients who did not respond to pulse steroid treatment and were given 8 mg/kg Anakinra were included in
this study. The clinical, laboratory, and imaging [thorax computed tomography (CT)] findings of survivors and non-survivors who received anakinra
treatment were compared.

Results: Most of the patients were male (81.8%), the median follow-up period was 19.5 (IQR 15.5) days. Of the patients, 40.9% died. The median
age was higher (p<0.001), and diabetes mellitus was more common (p<0.034) in non-survivors. In multivariate cox regression analysis, the presence
of underlying hypertension (p=0.017) and pure ground glass opacity (GGO) on thorax CT at first admission to hospital (p=0.04) were found to be
independent risk factors for mortality in COVID-19 patients treated with anakinra.

Conclusion: The presence of hypertension in COVID-19 patients and the presence of pure GGO on thorax CT at first admission to the hospital are
the findings that may reduce the response to anakinra treatment. Prospective studies with larger patient populations are needed to demonstrate
the validity of this finding.

Key Words: COVID-19, Anakinra, Hypertension

Amac: Koronavirlis hastaligi-2019 (COVID-19) tiim diinyaya hizla yayilmaktadir. interlokin-1 (IL-1), akciger hasarina neden olan SARS-CoV-2 ile
baglantili proinflamatuar bir sitokindir. Anakinra, bir IL-1 reseptdr antagonistidir. Bu calismada anakinra tedavisi sonrasi hayatta kalan COVID-19
hastalarinin 6zelliklerini agciklamaya hedefledik.

Gerec ve Yontem: Pulse steroid tedavisine yanit vermeyen ve 8 mg/kg Anakinra verilen 44 hasta calismaya dahil edildi. Anakinra sonrasi sag kalan
ve yasamayan hastalarin klinik, laboratuvar ve gorintiileme [toraks bilgisayarli tomografi (BT)] bulgulari karsilastirildi.
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Bulgular: Hastalarin ¢cogu erkekti (%81,8), medyan takip stiresi 19,5 (IQR 15.5) giindii. Hastalarin %40,9'unda 6lim meydana geldi. Yasamayan
grupta ortanca yas daha yiiksek (p<0,001) ve diabetes mellitus daha yaygindi (p<0,034). Cok degiskenli cox regresyon analizinde, anakinra ile tedavi
edilen COVID-19 hastalarinda altta yatan hipertansiyon varhgi (p=0,017) ve hastaneye ilk basvurusundaki akciger bilgisayarli tomografisinde saf
buzlu cam g6ériintimiiniin (p=0,04) bagimsiz mortalite risk faktérleri oldugu bulundu.

Sonuc: COVID-19 hastalarinda hipertansiyon varligi ve hastaneye ilk basvuruda akciger BT'sinde saf buzlu cam varhgi anakinra tedavisine yaniti
azaltabilecek durumlardir. Bu bulgunun gecerliligini gostermek icin daha bliylik hasta popiilasyonlari ile ileriye doniik calismalara ihtiyag vardir.

Anahtar Kelimeler: COVID-19, Anakinra, Hipertansiyon

Introduction

Most people with coronavirus disease-2019 (COVID-19)
have only mild symptoms, but about 10-15% of patients have
moderate or severe disease, and 3-5% require admission to an
intensive care unit (ICU) (1). In severe cases, COVID-19 may be
complicated by acute respiratory distress syndrome. During this
phase patients have excessive increases in proinflammatory
cytokines, especially interleukin-1 (IL-1), and IL-6, finally
leading to hyperinflammation (2).

IL-1 is an extremely important proinflammatory cytokine,
that has been linked to the lung-damaging COVID-19 and may
work as a therapeutic target for COVID-19 pneumonia (3,4).
Anakinra, an IL-1 receptor antagonist, was finally reported as a
potential therapeutic option (5).

Anakinra blocks the activity of IL-1a and IL-1b and is an
accepted agentin the treatment of some rheumatologic diseases.
Anakinra has also been shown to contribute to reduction
in mortality in patients with secondary hemophagocytic
lymphohistiocytosis or macrophage activation syndrome caused
by viruses (6). The preliminary data from some observational
studies and one prospective study suggest that anakinra is
effective for mild-to-moderate, and severe COVID-19 patients
(7-14). However, some other studies reported contrary results
(15-17). These conflicting results propound that there may be
some clinical, and laboratory features that affect the results of
anakinra treatment in COVID-19 patients.

We consider that it is important to determine the clinical
and laboratory data to affect the treatment, beyond the efficacy
of the treatment itself. In this study, we aimed to determine the
clinical differences of COVID-19 survivors and non-survivors
following the anakinra treatment.

Matenials and Methods

Patients admitted to Hatay Training and Research Hospital
between October 1 and December 31, 2020, diagnosed with
hyperinflammation due to COVID-19 and hospitalized in the
ICU were analyzed. All patients met two of the following
laboratory criteria: C-reactive protein>90 mg/L, ferritin
level >500 ug/L, D-dimer level >0.5 mg/L. All patients had severe

pneumonia. Severe pneumonia was considered present when
basal oxygen saturation was <93%. Forty-four patients who
did not respond to pulse steroid treatment (250 mg-1000 mg
methylprednisolone per day for three consecutive days) and
given 8 mg/kg of Anakinra therapy were included in the study.
Anakinra treatment was administered until clinical benefit,
defined as sustained improvement of respiratory parameters,
was achieved. The clinical, laboratory, and thorax computed
tomography (CT) findings of survivors and non-survivors who
received anakinra treatment were compared. In laboratory and
clinical data, the data on the day when Anakinra was initiated
were analyzed. Thoracic CT scans of the patients at their first
admission to the hospital were examined.

Thorax CT images were categorized as first, ground glass
opacification (GG0O) which hazy areas of increased attenuation
without obscuration of the underlying vessels, the second
crazy-paving pattern, GGO with interlobular and intralobular
septal thickening, and the last one consolidation, homogeneous
opacification of the parenchyma with obscuration of the
underlying vessels. We used the total severity score to
determine the severity of lung involvement due to COVID-19.
According to the total severity score, each of the five lung
lobes was assessed for degree of pulmonary involvement, which
was classified as none (0%), minimal (1-25%), mild (26-500%),
moderate (51-75%), or severe (76-100%). No lobe involvement
was scored as 0, minimal involvement 1, mild involvement 2,
moderate involvement 3, and severe involvement 4. An overall
lung total severity score was reached by summing the five lobe
scores (range of possible scores, 0-20). If the score is 7 and
below, we defined it mild, 8-17 is moderate, 18 and over is
severe (18).

Pulmonary artery enlargement was visually assessed
according to the categories as 0% (absent); 1-25% (minimal);
26-50% (mild); 51-75% (moderate); over 75% (severe) (18).
When possible, with respect to their state of mindfulness, all
patients were informed of the possible effects and adverse
events of anakinra treatments. Written informed consent for
the off-label use of steroids and Anakinra were obtained from
all patients. Mustafa Kemal University Faculty of Medicine,
Clinical Research Ethics Committee approval was provided for
the study (approval date/no: 4.2.2020-02).
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Statistical Analysis

The statistical analyzes were performed with SPSS version
25 (SPSS, Chicago, USA) software. Categorical data were
presented as frequency and percentage. Quantitative data were
not normally distributed, expressed as median and interquartile
range (IQR). When comparing the surviving and non-surviving
groups, chi-square or Fisher's exact test was selected for
categorical data. Mann-Whitney U test was used when
comparing the quantitative data. Hazard ratio (HR) of survival
were estimated using Cox regression models with enter method.
Results of the Cox regression model are presented as HR with
95% confidence interval (Cl). Variables with a p-value <0.25
on univariate analysis were subsequently entered into the final
multivariate model. P-values <0.05 were considered statistically
significant.

Table 1: Baseline demographic and clinical characteristics
n, (%)

Gender, male

Age, years

Comorbidities

Hypertension

Diabetes mellitus

Chronic obstructive lung disease
Cardiovascular disease

Clinical findings

Mechanical ventilatory support (CPAP or IMV) before treatment
Time from hospitalization to initiation of treatment, days
Thorax computed tomography findings
Involvement pattern

Pure ground glass opacity

Consolidation + Ground glass opacity

Crazy pattern

Diffusiveness

Mild

Moderate

Severe

Main pulmonary artery diameter increase
None

Mild

Moderate

Severe

Laboratory findings

Lymphocyte number

LDH (mg/L??)

CRP (mg/L??)

Ferritin (mg/L??)

D-dimer (1U/L??)

A total of 44 patients who were treated with steroid and
anakinra together or sequentially were included in our study.
Most patients were male (81.8%), and 93.2% of patients
received continuous positive airway pressure and high-flow
nasal oxygen as main oxygen support. Demographic, clinical,
laboratory, and radiographic characteristics are shown in Table
1. The median follow-up period was 19.5 (IQR 15.5) days. Of the
patients, 40.9% died. The median age was higher (p<0.001), and
diabetes mellitus was more common in the non-survivor group
(p<0.034) (Table 1).

In the non-survivor group, the need for mechanical
ventilator respiratory support before anakinra treatment was
more frequent (p<0.001), and the time to start treatment was

Survived (N=26) Non-survived (N=18) P

22 (84.6) 14 (77.8) 0.697
46.35 (12.7) 60.78 (15.45) <0.001
5(19.2) 7 (38.9) 0.183
1(3.8) 5(27.8) 0.034
2(7.7) 1 (5.6) >0.999
1(3.8) 0 >0.999
8 (30.8) 17 (94.4) <0.001
5(3) 8.5 (6.25) <0.001
9 (40.9) 10 (71.4) 0.074
5(22.7) 1(7.1) 0.370
8 (36.4) 3(21.4) 0.467
4(18.2) 1(7.1) 0.628
8 (36.4) 2 (14.3) 0.255
10 (45.5) 11 (78.6) 0.049
19 (86.4) 7 (50) 0.026
2 (9.1) 4 (28.6) 0.181

1 (4.5) 2 (14.3) 0.547
0 1(7.1) 0.389
575 (287.5) 335 (292.5) 0.025
458 (357) 613 (322) 0.008
100.98 (94.7) 101 (63.08) 0.784
926 (752.75) 1109.5 (580.25) 0.952
0.566 (1.04) 1.675 (3.10) 0.004

LDH: Lactate dehydrogenase, CRP: C-reactive protein, CPAP: Continuous positive airway pressure, IMV: Invasive mechanical ventilation
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longer (p<0.001). The presence of severe lung involvement was
more common (p=0.049) and the increase in the diameter of
the main pulmonary artery was higher (p=0.026) in thorax CT
images of the non-survivors. The non-survivor group had higher
serum levels of D-dimer, lactate dehydrogenase (LDH) and lower
lymphocyte count (Table 1).

In  multivariate cox regression analysis, presence of
underlying hypertension (HT) [p=0.017; HR=5,587 (95% Cl,
1,368-22,810)] and pure ground glass appearance at the first
admission [p=0.04; HR=4,477 (95% Cl, 1,069-18,742)] were
found to be independent risk factors for mortality in COVID-19
patients treated with Anakinra (Table 2).

In some studies on the development of hyperinflammation
due to COVID-19, a lower mortality rate was observed in the
group treated with biological agents compared to the standard
supportive therapy (19-21). On the contrary, some studies
have shown that biological agents have no effect on mortality
(8,16). In our study, our aim is to describe the characteristics of
COVID-19 patients who survived after the anakinra treatment.

In a study by Della-Torre et al. (21), COVID-19 related
mortality was independently associated with older age, high
concentration of LDH, and low Pa02/Fi02 ratio at the time
of drug infusion. Plasmapheresis was performed to improve
oxygenation in patients with increased thrombo-inflammatory
markers (LDH >800, D-dimer >1000 mg/L) (22). In this study,
we did not find correlation between mortality and age or
LDH levels. Patients who underwent plasmapheresis were not
included in our study which may have affected our result.

Previous studies in patients with COVID-19 have shown
that the presence of HT increased mortality (23,24). Franzetti

et al. (25) reported that HT, ischemic heart disease, and
older age were predictors of lower probability of survival in
patients with COVID-19 treated with Anakinra. In our study,
the presence of HT was found to be independent predictor
of mortality in patients receiving anakinra [p=0.017, HR
5,587; (95% Cl 1,368-22,810)]. In fact, inflammation and
coagulopathy have been identified as risk factors for
COVID-19 infection. We treat only inflammation by means of
Anakinra, and maybe we should research treatment options
for coagulation disorders in COVID-19 patients with HT. All
our patients were given low-molecular- weight-heparin
and antiaggregant treatment as standard therapies. There
exists no objective criteria for following coagulation and a
treatment plan, such as the inflammation criteria. In patients
with COVID-19, the coagulation cascade is disrupted along
with inflammation. However, this situation was not followed
up with a change in the treatment regimen or a specific plan.
On the contrary, IL-1 and IL-6 blockers were added to the
treatment in the presence of hyperinflammation.

Previous studies have reported GGO and consolidation were
more common findings in patients with COVID-19 requiring
admission to the ICU. These findings suggest that thorax CT scan
can be a useful tool for risk stratification (26). In additon, the
thorax CT scan can predict the prognosis of patients. Some studies
have informed us that the GGO pattern was more valuable than
a consolidation pattern in predicting the prognosis of patients
with COVID-19 (27). However, Hajezi et al. (28) reported GGO
was less common than consolidation in patients with COVID-19
associated mortality. We found that GGO was an independent
risk factor for mortality in patients treated with Anakinra. Results
of the current study was not compatible with the literature. In
our study, thorax CT at the time of hospitalization was used.
Thorax CT was not performed on the day Anakinra was started.

Table 2: The factors affecting survival with Anakinra treatment after multivariate analysis

Age

Diabetes mellitus

Hypertension

Mechanical ventilation before Anakinra treatment
Time between hospitalization and onset of Anakinra treatment (day)
Pure ground glass opacity

Severe lung involvement

Main pulmonary artery diameter increase
Lymphocyte number

Lactate dehydrogenase

D-dimer

PCT

HR: Hazard ratio, Cl: Confidence interval, PCT: Procalcitonin

HR (95% CI)

HR (95% CI)

Univariate analysis p Multivariate analysis* p-value
1,050 (0.999-1,105) 0.055 1.056 (0.988-1,129) 0.108
3,517 (1,227-10,081)  0.019 1,531 (0.384-6,105) 0.546
3,117 (1,191-8,158) 0.021 5,587 (1,368-22,810) 0.017
4,049 (0.512-32,042)  0.185 1,981 (0.238-16,504) 0.527
1.002 (0.937-1.071) 0.964 = =
2,773 (0.828-9,285) 0.098 4,477 (1.069-18,742) 0.040
1,581 (0.437-5,717) 0.485 - -
1,258 (0.432-3,663) 0.674 - -

1 (0.998-1.003) 0.639 - -
1.001 (0.999-1,003) 0.251 - -
0.993 (0.898-1,098) 0.892 - -
0.237 (0.005-11,952) 0.472 - -
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Due to the rapid progression of the lung findings in the nature of
the disease, the lung findings may have changed at the time the
drug was started. The small number may affected this result. Our
results may have been affected by this situation. However, the
presence of GGO at hospital admission may help us to predict
that anakinra may be less effective.

In these patient groups (who has HT or GGO), other treatment
options may be considered instead of anakinra. Disturbances
in the coagulation pathway and treatment options can be
investigated.

Study Limitations

The small number of our patients, and the fact that we have
assessed the thorax CT performed at hospitalization instead of
the day anakinra was administered are the main limitations of
our study.

The presence of HT and GGO on Thorax CT at hospital
admission are findings that reduce the clinical benefits of
Anakinra treatment in COVID-19. Prospective studies on larger
patient populations are needed to demonstrate the validity of
this information.
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Abstract

Objectives: Interleukin-33 (IL-33) is a novel cytokine which belongs to IL-1 superfamily. It shares structural homology and common signaling
pathway with IL-18 whose excessive secretion results in Familial Mediterranean Fever (FMF). In this study, we aimed to evaluate the serum IL-33 and
its decoy receptor sST2 levels in patients with FMF and its correlation with disease activity.

Materials and Methods: In this cross-sectional single-centered study, 76 FMF patients and 30 age- and sex-matched healthy individuals were
recruited. Disease activity was evaluated according to the autoinflammatory disease activity index, in which >9 points were considered as "active
disease” Serum IL-33 and sST2 levels were measured using a commercial enzyme-linked immunosorbent assay kit. A p-value <0.05 was considered
statistically significant.

Results: Serum IL-33 and sST2 levels were similar in both groups (p=0.899 and p=0.614, respectively). Similarly, there were no statistically significant
differences between active (n=24) and inactive (n=52) patients; however, serum C-reactive protein and amyloid-A levels were significantly higher
in active FMF patients (p=0.001 and p=0.002, respectively).

Conclusion: This study has revealed that even though IL-33 is similar with IL-1f3 in terms of structure and signaling, it neither increased in sera of
FMF patients nor correlated with disease activity. In contrast to previous studies conducted on autoimmune diseases, the role of IL33/sST2 pathway
in autoinflammatory diseases needs to be further evaluated.

Key Words: Familial Mediterranean Fever, Interleukin-10, Interleukin-33, sST2

Amac: interlgkin-33 (IL-33): IL-1 stiper ailesine ait yeni bir sitokindir. Ailevi Akdeniz Atesi (FMF) patogenezinde yer alan IL-1f ile benzer yapisal ve
sinyalizasyon yolagina sahiptir. Bu calismada, FMF hastalarinin serumlarinda IL-33 ve bunun reseptorii olan sST2 reseptor seviyelerinin ve hastalik
aktivitesi ile iliskisinin incelenmesi amaglanmistir.

Gerec ve Yontem: Tek merkezli kesitsel olan bu calismaya, 18 yas ve iizeri 76 FMF hastasi ile yas ve cinsiyet uyumlu 30 saglikli bireyler dahil edildi.
Hastalik aktivitesi oto-enflamatuvar hastalik aktivite indeksi skoru kullanilarak degerlendirilmis olup =9 puan aktif hastalik olarak kabul edildi.
Serum IL-33 ve sST2 seviyeleri enzyme-linked immunosrobent assay kullanilarak cahsildi. P-degeri <0,05 istatistiksel olarak anlamli kabul edildi.

Bulgular: Serum IL-33 ve sST2 degerleri, FMF hastalari ve saglikli kontrol grubunda benzer bulundu [sirasiyla (p=0,899 ve p=0,614)]. Aktif (n=24)
ve inaktif (n=52) FMF hastalari arasinda da serum IL-33 ve sST2 degerleri arasinda fark bulunamadi. Ancak, aktif FMF hastalarinda serum C-reaktif
protein ve serum amiloid A diizeylerinin inaktif hastalara gore istatistiksel olarak anlamli bir sekilde daha yiiksek oldugu goruldi (sirasiyla, p=0,001
ve p=0,002).
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Sonug: Bu calismada, her ne kadar IL-33, IL-1P ile benzer yapiya ve sinyalizasyon yolagina sahip olsa da FMF hastalarinda serum diizeylerinin
artmadidi ve hastalik aktivitesi ile de iliskili olmadigi gosterilmistir. Otoimmin hastaliklarla yapilan calismalarin aksine, IL33/sST2 yolaginin oto-
enflamatuvar hastaliklardaki roliiniin ileri calismalarla incelenmesi gerekmektedir.

Anahtar Kelimeler: Ailevi Akdeniz Atesi, interlékin—ﬂi, interlokin-33, sST2

Introduction

Familial Mediterranean Fever (FMF) is a hereditary
autoinflammatory disease characterized with self-limiting
recurrent fever, polyserositis and synovitis (1,2). FMF occurs
especially among Turkish, Armenians, Jews, Arabs, and its
prevalence in Turkey is the highest with a value changing between
1/400-1/1000 (3). The pathogenesis of FMF, which is an autosomal
recessive disease, was associated with the mutations of the MEFV
gene on the short arm of chromosome 16 for the first time in
1997 (4). The MEFV gene codes pyrin protein which is a part of
the inflammasome complex named NLRP3 (nod-like receptor
pyrin domain-containing 3) (5). It causes interleukin-1p (IL-1p)
cleavage and activation by increasing the caspase-1 activity
(3,6,7). Therefore, FMF is considered as an inflammasomeopathy
with uncontrolled IL-1 production (7,8). Although the data on
the function of pyrin protein have increased in recent years, the
pathogenesis of FMF is yet to be understood completely (3).

IL-33 is a novel cytokine which was discovered for the first
time in 2005 and is a member of IL-1 cytokine superfamily (9).
The IL-1 cytokine family includes IL-1a, IL-14, [L-18, and IL-
1Ra (9). IL-33 is expressed in many cells including epithelial
cells, endothelial cells, smooth muscle cells, macrophages, and
fibroblasts (10). IL-33 functions by binding to its specific receptor
ST2L. ST2 gene (suppression of tumorigenicity 2) is expressed in
T helper 2 (Th2), mast cells, basophils, eosinophils, and natural
killer T-cells. Recently, it has been shown that it is also expressed
in requlatory T cells (Treg), macrophages, B cells, and neutrophils
but it is not expressed in Th1 cells (11,12). It has also been shown
that the ST2 gene codes at least two isoforms other than ST2L
formed with alternative splicing (13). Soluble ST2 (sST2), one
of these isoforms, is the antagonistic decoy receptor of IL-33
and prevents the ligand from binding to membrane-bound ST2L
(13). In recent years, there has been an increasing interest in
the role of I1L33/sST2 pathway in various autoimmune rheumatic
diseases and in fact it was found to be increased and related with
disease activity in diseases such as rheumatoid arthritis (RA),
systemic lupus erythematosus, ankylosing spondylitis, systemic
sclerosis, and Behget's syndrome (14-18). However, to our best
knowledge, its role in autoinflammatory diseases such as FMF
has not been studied before. In this study, we hypothesized
that due to its similarities with IL-1p, 1L33/sST2 pathway may
also have a role in the pathogenesis of FMF. Thus, we aimed to
examine the serum levels of IL-33 and sST2 in patients with FMF,
and their associations with disease activity.

Materials and Methods

Patients and Study Design

Eighteen years old and older seventy-six FMF and 30 age and
sex matched healthy controls (HC) followed in the Rheumatology
Department of Ankara University Faculty of Medicine between
December 2017 and June 2018 were recruited for this cross-
sectional study. FMF patients included in the study were
diagnosed based on the Tel-Hashomer Criteria (19). Patients
with concomitant other autoimmune or autoinflammatory
diseases other than FMF were excluded from the study. The data
collection at baseline included demographic characteristics,
disease duration, MEFV gene mutation, comorbidities and
treatment features. At the time of study recruitment, routine
laboratory tests such as complete blood cell count, erythrocyte
sedimentation rate (ESR), C-reactive protein (CRP), fibrinogen,
serum amyloid A (SAA), serum creatinine were studied.

Assessment of Disease Activity

Disease activity assessment for FMF patient were performed
by autoinflammatory disease activity index (AIDAI) which is
a valid and simple tool to assess diease activity in hereditary
recurrent fever syndromes including FMF (20). AIDAlis a 31-day
dichotomized patient reported symptom diary that consists of
following symptoms: fever, overall symptoms, abdominal pain,
nausea/vomiting, diarrhea, headache, chest pain, painful nodes,
athralgia or myalgia, joint swelling, eye manifestations, skin
rash and pain relief taken. It is scored as yes (1) or no (0) daily
and the cumulative score ranges from 0 to 372. An AIDAI score
of 29 points identifies active patients (20). In this study, patients
were asked to complete AIDAI one month prior to recruitment.
Patients with a score of >9 points were classified as “active”.

IL-33 and sST2 Measurements

Peripheral blood samples were drawn at the time of study
recruitment and centrifuged at 4 °C at 3000 RPM for 15 min
and stored at -80 °C for later analysis. The serum IL-33 (pg/
mL) and sST2 (pg/mL) levels were measured by the enzym-linked
immunosorbent assay method according to manifacturer's
instructions (R&D Systems, Minneapolis, MN, USA).

Ethical Considerations

The study was approved by Ankara University Faculty of
Medicine Ethics Board (approval number: 07-358-17). Written
consent was received from all participants.
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Statistical Analysis

Data analysis was conducted using the SPSS software version
22 (SPSS, Chicago, 111). The conformity to normal distribution of
the data was examined using visual (histogram and probability
graphics) and analytic methods (Kolmogorov-Smirnov/Shapiro-
Wilk tests). Descriptive analyses were presented as the mean and
standard deviation for variables with normal distribution, as the
median and interquartile range for variables without normal
distribution, and as frequency tables for ordinal and categorical
variables. The study used the Student's t-test for normally
distributed data in inter-group comparisons, the Mann-Whitney
U test for data without normal distribution, and the chi-square
test for categorical variables. A p-value p<0.05 was accepted as
statistically significant.

Clinical Characteristics of Patients

The mean age of FMF patients were 33.8+11.8 years of
whom 73.7% were women. There was no statistical significant
difference in age and gender between patients and healthy
individuals (p=0.12 and p=0.167, respectively). The clinical
characteristics of FMF patients were shown at Table 1. The most
common clinical findings during FMF attacks were peritonitis,
fever and athralgia. Pleuritis was seen in 11 patients (14.5%),
arthritis was present in ten patients (13.2%) and erysipelas-
like erythema was only seen in four patients (5.3%). In 41
patient the family history of FMF was known in which 28 of
them (68.3%) reported a positive family history. Seventy-four

Table 1: The demographic, clinical and laboratory characteristics of FMF patients and healthy control group

Age (years), mean+SD

Female, n (%)

Disease duration (months), median (IQR)
FMF attacks per year, median (IQR)
Clinical features n (%)

Fever

Peritonitis

Pleuritis

Arthritis

Athralgia

Erysipelas-like erythema

Positive family history of FMF, n (%)
Treatment features n (%)

Colchicine

Anakinra

Canakinumab

Laboratory features

Serum IL-33 level (pg/mL), median (IQR)
Serum sST2 level (pg/mL), median (IQR)
ESR (mm/h) median (IQR)

CRP (mg/L), median (IQR)

Hb (g/L), median (IQR)

WBC (x1079/L), median (IQR)

PLT (x10°9/L), median (IQR)

ALT (U/L) median (IQR)

AST (U/L), median (IQR)

Creatinine (mg/dL), median (IQR)
Fibrinojen (g/L), median (IQR)
Serum-amyloid A (mg/L), median (IQR)

FMF (n=76)
33.8+11.8
56 (73.7)

96 (117)
2(3)

HC (n=30)
37.0+8.4 0.123
18 (60) 0.167

p-value

52 (68.4)
64 (84.2)
11 (14.5)
10 (13.2)
15 (19.7)
4 (5.3)

28 (68.3)

74 (97.4)
11 (14.5)
2(2.6)

3.37 (1.15)
2836.3 (322.6)
12 (13)

2.35 (7.27)
13.6 (2.2)
7040 (2180)
284 (85)

19 (13)

21 (7)

0.69 (0.21)
3.07 (1.52)
33 (9)

3.50 (1.35) 0.899
2864.6 (189.4) 0.614

ALT: Alanin aminotransferase, AST: Aspartate aminotransferase, CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate, Hb: Hemoglobin, HC: Healthy controls, PLT: Platelet count,
SD: Standard deviation, WBC: White blood cell count, FMF: Familial Mediterranean Fever, IQR: Interquartile range
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of patients were on colchicine treatment while in two patients
colchicine was stopped due to side effects. Thirteen patients
(17.19%) were on anti-IL-1 treatment. The FMF patients were
subgroupped according to their AIDAI score in which an AIDAI
score >9 showed active disease. Twenty-four (31.6%) of FMF
patients had an AIDAI score of >9 with a median of 16 points
out of 372. The number of attacks per year was statistically
significantly higher in active group (p<0.001) (Table 2)

Laboratory findings: There was no statistically significant
difference in serum IL-33 level between FMF group [3.37 (pg/
mL) (1.15)] and HC [3.50 (pg/mL) (1.35)] (p=0.899). There was
also no significant difference in serum sST2 level between
groups. (p=0.614) (Table 1).

When the serum IL-33 and sST2 levels were compared between
active and inactive patients, we did not find statistically significant
difference (p=0.793 and p=0.675, respectively) (Table 2).

The serum CRP levels [6.3 (31.55);1.35 (4.57)] and SAA levels
[8.3 (40.5); 2.2 (5.5)] were significantly higher in acive FMF
patients compared to inactive patients according to AIDAI score
(p=0.001, p=0.002, respectively) (Table 2).

Mutations of MEFV gene were analyzed in 43 (56.6%) of
patients. We detected M694V variants in 58.1%, M680I in
25.6%, R202Q in 9.3%, E148Q in 9.3% and V726A in 7% of
patients. Of 25 patients with M694V mutation, twelve of them
had homozygote mutations. Five patients had M680I, two
patients had D102D, and two patients had R202Q homozygote
variants.

It has been shown that cytokines of the IL-1 family are
involved in many inflammatory, infectious and autoimmune
diseases (21). IL-33 is a novel cytokine considered as a member
of the IL-1 superfamily due to its resemblance to IL-1f and IL-18
in terms of gene sequence and structure (22). IL-33 mediates the
release of proinflammatory cytokines and chemokines through
IL-1 receptor-related protein ST2 (9). Besides, IL-33 signaling
requires IL-1 receptor accessory protein which indicates that IL-
33 shares common signalling pathways with IL-1.

FMF is the prototype of autoinflammatory diseases, and is
related to the MEFV gene mutations. The pyrin protein coded
by MEFV gene is expressed in innate immune system cells such
as granulocyte, monocyte, eosinophil, and dendritic cells (23).
Pyrin belongs to the cytosolic pattern recognition receptors
that have a role in the control of the innate immune response
and once activated by pathogen/danger-associated molecular
patterns, it enables the assembly of multiprotein signalization
complexes namely inflammasomes (24,25). Thus, caspase-1
becomes activated which increases the proteolytic maturation
and secretion of cytokines like IL-18 and IL-18. Pyrin gene
mutations cause excessive caspase-1 activation and IL-1f8
secretion (25).

In this study, due to its homology with IL-13 which is
implicated in the pathogenesis of FMF, the role of IL-33 was
evaluated in FMF; however, serum IL-33 and sST2 levels were

Table 2: The demographic and laboratory features of FMF patients according to their disease activity scores with AIDAI >9 defining

active disease

Age (years), mean+SD

Female, n (%)

Disease duration (months), median (IQR)
Number of FMF attacks per year, median (IQR)
AIDAI score, median (IQR)

Laboratory features

Serum IL-33 level (pg/mL), median (IQR)
Serum sST2 level (pg/mL), median (IQR)
ESR (mm/h), median (IQR)

CRP (mg/L), median (IQR)

Hb (g/dL), median (IQR)

WBC (x10°9/L), median (IQR)

PLT (x10°9/L), median (IQR)

Creatinine (mg/dL), median (IQR)
Fibrinogen (g/L), median (IQR)
Serum-amyloid A (mg/L), median (IQR)

Active (n=24) Inactive (n=52) p-value
31.8+10.8 34.8+12.2 0.310
17 (70.8) 39 (75) 0.701
108 (126) 96 (132) 0.494
4(5) 2(4) <0.001
16 (16) 0(3) <0.001
3.37 (2) 3.43 (1.14) 0.793
2820.3 (352.4) 2836.3 (328.8) 0.675
13 (22.5) 11.5 (9.3) 0.093
6.3 (31.55) 1.35 (4.57) 0.001
13.8 (3.2) 13.6 (1.9) 0.869
7185 (2355) 7040 (2180) 0.923
304.5 (128.8) 280 (91) 0.108
0.7 (0.21) 0.67 (0.21) 0.437
3.08 (1.38) 2.95 (1.17) 0.265
8.3 (40.5) 2.2 (5.5) 0.002

CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate, Hb: Hemoglobin, PLT: Platelet count, SD: Standard deviation, WBC: White blood cell count, FMF: Familial Mediterranean

Fever, IQR: Interquartile range, AIDAI: Autoinflammatory disease activity index
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found to be similar in both groups. Additionally, serum levels did
not differ between active and inactive FMF patients according
to AIDAI score. These results may be due to a couple of reasons.
Firstly, even though IL-33 is a member of the IL-1 family, it
does not need to be cleaved by caspase-1 for activation unlike
other cytokines such as IL-1f and IL-18, and the full-length
IL-33 is biologically active (21). Cayrol and Girard (21) showed
that IL-33 cleaved by caspase-1 becomes inactive instead of
becoming active contrary to what was believed. Therefore,
it has been concluded that IL-33 is the only member of the
IL-1 family becoming inactive with caspase-1 cleavage and it
is unique with this characteristic. IL-33 causes MyD88 adaptor
protein recruitment and NF-kf3 activation by forming a complex
with IL-1R accessory protein after binding to ST2 receptor and
induces the secretion of proinflammatory mediators like IL-
1B, IL-3, IL-6, and TNF-a. (26,27). Nevertheless, the proteolitic
processing by caspases decreases the activity of IL-33 through
destabilizing the protein and/or promoting the seperation of IL-
33 into fragments that are not capable of efficient promotion
of ST2 stimulation which then results in the supression of
proinflammatory properties of IL-33 (28). Therefore, the
excessive caspase-1 activity present in the pathogenesis of
FMF, in contrary to IL-1f, may cause the cleavage and thereby
the inactivation of full-length IL-33 which may result in the
suppression of the proinflammatory feature of this cytokine.

Secondly, despite the structural resemblance to cytokines
from the IL-1 family, another distinguishing feature of IL-33 is
that, it primarily induces Th2 response (26). The specific receptor
ST2L, which is necessary for the activation of IL-33, exists in
Th2, mast cells, eosinophil, and basophil while Th1 cells do not
contain ST2L (29). Studies have shown that IL-33 polarizes T
cells towards Th2 phenotype, acts as a chemoattractant for Th2
cells, and increases the secretion of Th2 cytokines like IL-5 and
IL-13 (30-32).

Therefore, IL-33/ST2 pathway is considered to play role
especially in the pathogenesis of allergic diseases, atopy, and
mucosal immune responses (22). Additionally, 1gG2-ST2 fusion
proteins or antibodies blocking ST2 were shown to increase Th1
response by activating Th1 cells and suppress the allergic airway
inflammation induced by Th2 cells (33). Recent studieshave
demonstrated that Th1 polarization is the key feature in the
pathogenesis of FMF (34,35). Th1 cells secrete IL-2, interferon-y
(IFN-y), and tumor necrosis factor (TNF) (34). Serum IFN-y level
was found to be high in patients with FMF even in the attack-
free period and this condition was related to ongoing subclinical
inflammation (34). Centola et al. (36) reported that MEFV acts
as negative feedback for Th1; however, this feedback cannot
be provided with the defective pyrin due to the MEFV gene
mutation and this results in increasing Th1 activity and IFN-y
secretion. Musabak et al. (37) demonstrated that the increased
sIL-2R levels, an in vivo marker of T cell activation, in patients
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with FMF during an attack compared to patients in attack-
free period, supporting the emerge of Th1 response in attack
periods (37). Again, in this study, the low serum IL-10 levels
in patients with FMF in the attack-free period indicated that
the attack-free period was associated with the overactivation
of Th1 subsets in peripheral blood as well as the decreased
function of Th2 cells (37). In addition, the lower prevalence of
atopic diseases which are caused by Th2 immune response, in
patients with FMF is an indirect evidence of the predominant
presence of Th1 polarization in FMF (38). To sum up, reduced
Th2 but increased Th1 responses in the pathogenesis of FMF may
be another explanation for the lack of increase in serum IL-33
levels in FMF patients.

Even though there is inconsistent data, some studies
showed that serum IL-33 level increases in autoimmune
diseases and it is related with disease activity Talabot-Ayer
et al. (39) found that despite being statistically insignificant,
serum [L-33 level was higher in patients with RA compared
to patients with osteoarthritis; however, IL-33 levels in serum
and synovial fluid did not increase in patients with psoriatic
arthritis. On the contrary to autoimmune diseases, 1L-33 was
shown to have a beneficial role in autoimmune uveitis, which
is an autoinflammatory disease like FMF, and treatment with
[L-33 decreases the severity of uveitis by reducing IFN-y and
IL-17 levels and increasing IL-4 and IL-5 levels leading to M2
macrophage polarization (40). Given these results, the difference
in the pathogenesis of autoimmune and autoinflammatory
diseases might be another reason why IL-33 does not increase
in autoinflammatory diseases, and in fact it helps to reduce the
severity of the autoinflammatory disease in animal studies.

To our best knowledge, this is the first study that investigated
the role of IL-33/sST2 pathway in the pathogenesis of FMF. Even
though we did not find any significant increase or correlation
with disease activity in patients with FMF, this study showed
that IL-33 is an unique cytokine belonging to IL-1.

Study Limitations

This study has some limitations. The fact that it is a cross-
sectional study and the low number of patients with an acute
attack during the inclusion period are the main limitations of
this study. On the other hand, AIDAI is a reliable method for
the assessment of disease activity and in this study, there were
significant differences between active and inactive patients in
inflammatory markers such as CRP and SAA which are commonly
used in the follow-up of FMF patients. The different results
obtained in rheumatic diseases may suggest that investigating
only serum cytokine levels may not be a reliable method but
also evaluating I1L-33 mRNA levels and protein expressions may
be necessary to make a definite conclusion.
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In conclusion, this study revealed that serum IL-33 and
sST2 levels did not increase in patients with FMF. Even though,
there is structural homology and common signalling pathway
between [L-33 and IL-1p, IL-33 has some unique characteristics
which may explain why it does not involve in FMF pathogenesis.
The role of IL-33 in inflammatory immune responses is complex
and many questions remain unanswered. Further studies are
required to evaluate the regulation, function and role of IL-33
in autoinflammatory rheumatic diseases.
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The Effect of Transition from 12-hour to 24-hour Shiftwork on
Burnout and Anxiety in Emergency Medicine Residents During the
SARS-COV-2 Pandemic

SARS-COV-2 Pandemisi Sirasinda Acil Tip Asistanlarinin 12 Saatlik Sift Sisteminden 24
Saatlik Nobet Sistemine Gegisinin Tukenmislik ve Kaygiya Etkisi
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Abstract

Objectives: Anxiety and burnout of physicians are increasing day by day during the Coronavirus disease-2019 pandemic period. Emergency medicine
doctors also have a higher tendency to burnout due to the high workload. In our study, we aimed to evaluate the effects of a transition from 12-
hour to 24-hour shiftwork in emergency medicine residents on burnout and anxiety.

Materials and Methods: In the study initiated with 20 participants in August, 2021, the State-trait anxiety inventory (STAI), the Maslach burnout
inventory (MBI) and the Copenhagen burnout inventory (CBI) scores were evaluated at baseline and three months after the transition to 24-hour
shiftwork, along with a questionnaire including socio-demographic information.

Results: STAI, MBI and CBI scores were found to be statistically significantly lower in the 24-hour shiftwork system compared to the 12-hour
shiftwork system (p<0.05).

Conclusion: Anxiety and burnout in emergency physicians have been detected to a great extent due to current working conditions and the severe
acute respiratory syndrome-coronavirus 2 pandemic. It was determined that the change in scheduling had a positive effect as it increased the rest
period of the residents. However, it is necessary not only to regulate working conditions, but also to provide mental health support to residents.

Key Words: Burnout, Emergency Medicine, Residents, Shiftwork

Amac: Koronaviriis hastaligi-2019 pandemi déneminde hekimlerin kaygilari ve tiikenmislikleri her gecen giin artmaktadir. Acil tip asistanlarinin da
yogun is ylkii nedeniyle tiikenmislik egilimleri daha yiiksektir. Calismamizda acil tip asistanlarinda 12 saatten 24 saatlik ndbet calisma sistemine
gegisin tiikenmislik ve anksiyete tizerindeki etkilerini degerlendirmeyi amacladik.

Gerec¢ ve Yontem: Adustos 2021'de 20 katilimer tarafindan baslatilan calismada, durumluk-stirekli kaygr envanteri (STAI), Maslach tiikenmislik
envanteri (MBI) ve Kopenhag tiikenmislik envanteri (CBI) puanlari ¢alismanin basinda ve 24 saatlik ndbet calisma sekline gecisten (i¢ ay sonra
degerlendirildi. Sosyo-demografik bilgiler iceren bir anket de hekimler tarafindan dolduruldu.

Bulgular: STAI, MBI ve CBI puanlari 24 saatlik n6bet sisteminde 12 saatlik sift sistemine gore istatistiksel olarak anlamli derecede diisiik saptandi
(p<0,05).

Sonuc: Mevceut calisma kosullari ve siddetli akut solunum yolu sendromu-koronaviriis-2 pandemisi nedeniyle acil tip asistanlarinda kaygr ve
tiikenmislik oldukga fazla oranda tespit edilmistir. Nobet sistemi degisikliginin, asistanlarin dinlenme siiresini artirmasi nedeniyle olumlu etki yaptigi
distintilmistir. Cahsma kosullarinin diizenlenmesiyle birlikte acil tip asistanlarina ruh sagligi destegi de saglanmalidir.

Anahtar Kelimeler: Tikenmislik, Acil Tip, Asistan, Siftler Seklinde Calisma
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Introduction

The severe acute respiratory syndrome-coronavirus-2 (SARS-
COV-2) pandemic has confronted healthcare systems with
unprecedented challenges and has brought significant pressure
on healthcare professionals (HCP) (1). Mental health problems
have been reported in HCP, and among health staff, emergency
department (ED) HCP are the one most involved since they are
the frontline of care (1). During the pandemic, concerns about
contracting the infection and transmitting the virus to their
relatives increased the impact of anxiety and burnout in HCP

(2).

Given the impact of burnout on both professional and
personal lives of HCP, examining the factors associated with
burnout following the Coronavirus disease-2019 (COVID-19)
pandemic has gained importance (3). Related factors on
anxiety and burnout in healthcare workers were examined
during and before the pandemic (1). Being young and female,
working in a high-risk environment, having lower levels of
specialized training and work experience, and lack of social
support were defined as potential risk factors (4). Shiftwork
hours are also among these factors and unadapted scheduling
may increase the level of anxiety and burnout (5).

The shiftwork models of emergency residents may differ
according to countries and regions. In Turkey, the commonly
applied models are in the form of 12-hour shiftwork system
during the day and night or 24-hour continuous working
periods (6). Shiftworks can cause harmful effects such
as fatigue, decreased attention, irritability, burnout and
communication problems in healthcare staff. These negative
effects of working in shifts are thought to be related to the
disruption of the circadian rhythm and the decrease in daytime
rest sleep (7). Similarly, constantly changing shifts negatively
affect the mental health of emergency physicians. According
to these adverse impact, some recommendations have been
made by the American College of Emergency Physicians (ACEP)
regarding shiftworks. ACEP recommends that shifts should
be planned in accordance with the principles of circadian
rhythm whenever possible (8). The policy statement affirms
that, whenever possible, excessively long shifts or excessively
long consecutive night shifts should be avoided and that such
shifts should last twelve hours or less. It strongly recommends
that healthcare workers should rest for at least 24 hours until
the next working day (8). Being in the frontline, deprivation
of sleep, demanding shiftwork schedule are factors leading
emergency medicine (EM) HCP to bournout, and anxiety. EM
residents in our ED routinely used to work in 12-hour day
and night shifts. According to residents demands and with the
decision of the academic board, the shiftwork was changed
to 24-hour shiftwork periods and 48-hour rest periods.
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Organizational changes in shift scheduling provide rare
opportunities for investigating the effects of such changes on
health and wellbeing.

We aimed to evaluate the effects of a transition from 12-
hour to 24-hour shiftwork rosters in EM residents on burnout
and anxiety.

Materials and Methods

Study Design

This observational study was conducted in an academic ED
in Ankara, Turkey. The study population was composed of EM
residents working in the ED. Inclusion criteria were providing
direct care to ED patients as an EM resident. Exclusion criteria
were being on leave, being on rotational clerckship, having
an active psychiatric and mental illness and using drugs.
All participants who gave informed consent completed the
socio-demographic data form, the Maslach Burnout Inventory
(MBI), the Copenhagen Burnout Inventory (CBI) and the State-
Trait Anxiety Inventory (STAI). Assessments were collected
during the 12-hour shiftwork period and were repeated three
months after the transition to 24-hour shiftwork. Physicians
routinely worked in 12-hour day and night shifts with 24-
hour rest periods, after Ankara University Faculty of Medicine,
Department of Emergency Medicine decision, the new shifts
were arranged as 24-hour period shifts followed by 48-hour
rest periods (Figure 1). Ankara University Faculty of Medicine
Human Research Ethics Committee approved the study protocol
[IRB: 2021000315 (2021/315)].

Socio-demographic Data Form

This form included demographic data such as age, gender,
marital status, children, education, and working and life habits
like monthly workload, experience, job satisfaction, turnover
intentions, physical activity, smoking, alcohol use, presence of
sleep disorders and life habits.

The MBI

MBI was developed by Maslach and Jackson in 1981. This
scale aims to evaluate burnout by considering 22 items within
three different dimensions: MBIl-emotional exhaustion (MBI-
EE, 9 items), MBI-depersonalization (MBI-D, 5 items) and MBI-
personal accomplishment (MBI-PA, 8 items) (9). While each item
is scored between 0 and 6 in the original version of the scale, a
5-point Likert scale is used in the Turkish validation of the scale.
Personal achievement 33 and below is high, 34-39 is moderate,
and 40 and above is low. Participants with increased burnout
are expected to have high scores in MBI-EE and MBI-D and a
low score in MBI-PA. The Turkish validation study of this scale
was carried out by Ergin (10).
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The STAI

The State and Trait Anxiety Inventory was designed and
defined by Spielberger et al. (11) to describe current state of
anxiety (STAI-S) and stable aspects of anxiety (STAI-T). The
inventory allocates 20 items to each of the subscales. The sum
of items is calculated, then pre-determined constants (50 for
the state, 35 for the trait) are added to yield STAI scores. While
interpreting both of the results, there are no cut-off values,
but higher scores show greater anxiety and mental toughness
respectively. Reliability and validity of the Turkish version of
STAI were performed by Oner and Le Compte (12) and Pehlivan
(13).

The CBI

The CBI was created in 2005 with the aim of measuring
burnout in three subdimensions: personal, CBI-work-related

EM residents in Ankara
University Department of EM
(n=25)

Excluded EM Residents

- In clinical rotation (n=2)
- Don't wanting to
participate in the study (n=3)

EM Residents included
in the study
(n=20)

At the beginning of the
study, the scores
determining the anxiety
and burnout levels of
the EM residents were
measured.

EM Residents worked in
12-hour shiftwork at the
beginning of the study.

EM residents anxiety
and burnout were
measured by scoring
system in the 3rd month
after the shiftwork
system change.

EM residents worked in
24 hour shiftwork.

Figure 1: Flow chart

EM: Emergency medicine

(CBI-WR) and CBI-patient related (CBI-PR) related burnout (14).
The 19 items of the CBI are rated on a 5-point scale from 1 (never)
to 5 (always) or from 0 to 100 points, with high scores indicating
high levels of burnout. A Turkish validity and reliability study of
the scale was performed by Deliorman et al. (15).

Analysis of Data

Statistical analysis was performed using SPSS version 26.0.
Descriptive statistics of categorical variables were expressed
as number and percentage. Descriptive statistics of numerical
variables were presented as mean + standard deviation for
normally distributed or median (min.-max.) for non-normally
distributed variables. A normal distribution was found among
the dependent groups (Shapiro-Wilk n<50, p>0.05) and our
numerical variables were evaluated with the paired samples
t-test. Statistically, p<0.05 was considered significant. For
bivariate correlations, the Pearson correlation coefficient
was used, and p-values lower than 0.05 were considered as
statistically significant.

Demographic Data

Twenty EM residents were included in our study. Sixteen of
the participants were male (80%) and 4 of them were female
(20%). The mean age was 28.8+2.2 (range 24-32). Seventeen
(85%) of the participants voluntarily choosed medical school.
Twelve (60%) of the residents listed the EM residency program
at the top of wish list after medical school. While 11 (55%) of
the EM residents were married, 9 (45%) were single. Among
those who were married, 91% of the spouses were working,
and 63% were also healthcare workers (Table 1). The descriptive
demographic data are given in Table 1. The mean, standard
deviation, and p-values for burnout and anxiety scores are
shown in Table 2.

MBI, CBI, STAI

In this study, which we conducted on 20 volunteer EM
residents, we investigated whether two different types of
shiftwork differ in the levels of anxiety and burnout. The MBI,
CBI, STAI scores were used.

Baseline STAI, MBI, and CBI scores were examined between
genders. CBI-WR and CBI-PR scores were statistically higher
in female than male residents but no significant difference
was found in Copenhagen personal scores (Figure 2). The CBI
score was found to be 53.9+16 in male gender and 80.2+10 in
females, and it was found to be statistically significantly higher
in women (p<0.05). The CBI-WR score was significantly lower
with 54.2+14.5 in male residents than female residents who had
a mean score of 80.3+6.2 (p<0.05). CBI-PR score were found to
be 55.5+19.4 in male and 88.5+7.9 in female (p<0.05).
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MBI-EE and MBI-PA scores were found to be significantly
higher in female gender (Figure 3). There was no statistical
difference in MBI-D scores and total MBI score among male and
female residents. There was no statistically significant difference
between genders on STAI scores (p>0.05).

Baseline STAI, MBI and CBI scores were evaluated according
to the presence of sleep disorders in the residents included in the
study. The CBI, the CBI-PA was significantly higher in residents
stating to have sleep disorders respectively 63.5+16, 60.8+20.9
(p<0.05) (Figure 4).

Table 1: Demographic information of physicians participating
in the study

Volunteer physicians (n=20) Descriptive statistics

Age (mean + SD) 28.85+2.2

Re§ldency duration (years) median 275 (1-5)

(min.-max.)

Professional experience (years) 36416

(mean + SD)

Average sleep time per day (hours) 7 (5-11)

Median (min.-max.)

Sleep disorder [n (%)]

Yes 17 (85%)

No 3 (15%)

Smoker [n (%)]

Yes 9 (45%)

No 11 (55%)

Chronic diseases? [n (%)]

Yes 3 (15%)

No 17 (85%)

Regular medication? [n (%)]

Yes 3 (15%)

No 17 (850%)

Alcohol [n (%)]

Yes 10 (50%)

No 10 (50%)

Sport practice [n (%)]

Yes 13 (65%)

No 7 (359%)

Willing to go to medical school [n (%)]

Yes 17 (85%)

No 3 (15%)

EM as first choice for residency [n (%)]

Yes 12 (60%)

No 8 (409)

Married [n (%)]

Yes 11 (55%)

No 9 (45%)
ina? [n (o

Spouse working? [n (%)] 10 (919%)

Yes 1 (9%)

No

Married to healthcare professional?

0,
525( Vo)] 7 (63.63%)
No 4 (36.37%)

SD: Standard deviation, n: Number of residents, EM: Emergency medicine
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No statistically significant difference was found between
age, marital status, alcohol use, smoking, routine practice
of sports, history of chronic disease, and other demographic
characteristics and scores (p>0.05). The correlation analysis
between the scales evaluated at the beginning of the shift
transition and three months after, and the demographic
information of the physicians was evaluated. As a result of
the analysis, a correlation was found between the thought of
changing medical specialty and STAI score (r=0.64, p<0.05).

CBI score was 59.14+18.29 in the 12-hour shift system, it
was found to be 44.5+17.96 in the 24-hour shift system, and
the CBI score was found to be statistically significantly lower
in the 24-hour shift system (p<0.05). CBI-personal score was
38.04+18.01 in the 24-hour shift system and 56.45+22.28 in
the 12-hour shift system. The CBI-personal score was found to
be significantly lower in the 24-hour shift system. The CBI-WR
score was scored as 48.46+16.6 in the 24-hour shift system. It
was found to be statistically significantly higher in the 12-hour
shift system, and it was found to be 59.46+16.96 (p<0.05). While
the CBI-PR score was 45.09+20.74 in the 24-hour shift system,
it was found as 62.08+22.16 in the 12-hour shift system. In
the 24-hour shift system, the patient-related CBI score was
statistically lower (p<0.05) (Table 2).

Maslach score was determined as 51.2+7.15 in the 12-hour
shift system and 41.85+7.5 in the 24-hour shift system, and it
was statistically lower in the 24-hour shift system (p<0.001).
MBI-EE score was 22.35+6.54 in the 12-hour shift system, it
was found to be 14.5+7.39 in the 24-hour shift system, and
it was lower in the 24-hour system (p<0.001). MBI-D score
was determined as 6.5+4.04 in the 24-hour shift system, and
9.5543.67 in the 12-hour shift system. In the 24-hour shift
system, MBI-D score was found to be statistically significantly
lower (p<0.05). There was no statistical difference between the
two groups in the MBI-PA score in 24-hour and 12-hour shift
systems (p=0.24) (Table 2).

STAI-S score was found to be 46.35+12.73 in the 12-hour
shift system, this score was 37.15+9.25 in the 24-hour shift
system. This score, which was lower in the 24-hour shift system,
was also found to be statistically significant (p<0.05). STAI-T
score was 43.25+9.2 in the 12-hour shift system and 39.5+7.22
in the 24-hour shift system. This scoring calculated in both
working systems is statistically significant in the 24-hour shift
system (Table 2).

EDs are one of the mostbusy places in any hospital with
high workload due to continuous demand and overcrowd. In
such an environment, mental fatigue as well as physical fatigue
in HCP are inevitable (16). For this reason, it is important to
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protect and improve the mental well-being of HCP (8). The high In our study, scores affecting mental well-being levels among
level of burnout in emergency residents has also been shown in EM residents working in Ankara University EM Department
previous studies (17,18), and it was thought that this situation were measured. It was determined that transition to the 24-
was ignored due to the high level of professional satisfaction hour shiftwork shift decreased the burnout and anxiety levels
(19). in residents when compared to the previous 12-hour shiftwork.
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Figure 2: Baseline Copenhagen Burnout Inventory scores according to gender

CBI: Copenhagen Burnout Inventory, CBI-WR: Copenhagen Burnout Inventory-work related, CBI-PR: Copenhagen Burnout Inventory-patient related

Table 2: Statistical analysis of scoring before and after working system change transition to 24-h shiftwork

Scales 12-hour shiftwork 24-hour shiftwork p-value
Mean SD Mean SD
CBI 59.14 18.29 44.50 17.96 p<0.05
CBI-Personal score 56.45 22.28 38.04 18.01 p<0.05
CBI-WR 59.46 16.96 48.46 16.60 p<0.05
CBI-PR 62.08 22.16 45.09 20.74 p<0.05
MBI 51.20 7.15 41.85 7.50 p<0.001
MBI-EE 22.35 6.54 14.50 7.39 p<0.001
MBI-D 9.55 3.67 6.50 4.04 p<0.05
MBI-PA 18.80 5.32 20.75 5.04 p=0.24
STAI-S 46.35 12.73 37.15 9.25 p<0.05
STAI-T 43.25 9.20 39.50 7.22 p<0.05

Paired samples t-test, p<0.05 value was considered significant.

SD: Standard deviation, CBI: Copenhagen Burnout Inventory, CBI-WR: Copenhagen Burnout Inventory-work related, CBI-PR: Copenhagen Burnout Inventory-patient related, MBI:
Maslach Burnout Inventory, MBI-EE: Maslach Burnout Inventory-emotional exhaustion, MBI-D: Maslach Burnout Inventory-depersonalization, MBI-PA: Maslach Burnout Inventory-
personal accomplishment, STAI-S: State and Trait Anxiety Inventory State, STAI-T: State and Trait Anxiety Inventory Trait
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A total of 58,451 patients were admitted to our clinic in
2021. On average, the number of patients admitted daily was
160. Residents don't have standardized and determined breaks
and rest periods, both in shiftwork and 24-hour work. Due to
the nature of EM, there is no opportunity to sleep, break and
rest in both working modes due to patient admissions that
continue for 24 hours, and we think that this study can only be
a guide for EM clinics.

Although the number of residents may vary in the working
schedules of the physicians working in the Department of
EM, Ankara University, there is an average of 7 residents per
shiftwork and 24-hour shift. Each of the residents has their
own regions in the ED and they evaluate the patients who are

suitable for their duty regions, but the residents worked in other
regions, respectively, in the following working days (trauma,
triage, etc.). In our study, residents' anxiety and burnout scores
were evaluated using the mean and standard deviation data,
and we prevented the bias that this situation might cause.

In our study, the decrease in burnout and anxiety levels after
shift transition was found to be statistically significant. In the
Maslach Personal Success Score and Continuity-Trait Anxiety
Scale scoring, no difference was found after the transition. At
the same time, sleep disorders and being a female were found
to be associated with increased burnout and anxiety levels.
However, in the current literature, there is also a study in which
male gender is evaluated as a risk factor among HCP (20).
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Figure 3: Baseline Maslach Burnout Inventory scores according to gender
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Figure 4: Baseline Copenhagen Burnout Inventory scores according to the presence of sleep disorder

CBI: Copenhagen Burnout Inventory
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The thought of changing residency to another specialty,
which is quite frequent in novice EM residents, was found to
be associated with anxiety and burnout. Therefore, the mental
health of residents should be frequently evaluated at the
institutional level. Thus, early detection of the situation may
avoid deterioration of residents’ mental health and prevent its
effects on the healthcare system (8).

Many studies have been carried out by ACEP to protect
the mental health of emergency physicians and residents
and policies establishing current measures and standards
to be taken in this regard have been published (8). Previous
studies advice that work schedules of physicians and HCP
should be implemented according to circadian rhythm and by
considering rest periods (5,8,21). Consistent with our study, it
was reported that long shifts on consecutive nights should be
avoided (10).

Twelve-hour shiftwork is a frequently opted schedule system
among high volume EDs. On the other hand, in the 24-hour
shift system, HCP have longer rest periods away from the busy
emergency room environments. We believe that the mainstay
of the significantly reduced burnout and anxiety levels among
the residents after the 24-hour transition is based on having
longer rest periods. Similarly, in their study, Martinez et al. also
emphasized the importance of the rest period after work (22).
We think that our study isimportant because it is very difficult to
standardize the rest, sleep and breaks of emergency physicians.
In our study, we think that the fact that the rest periods of the
physicians were longer in the 24-hour shift system, ignoring the
time they were in the hospital, caused the burnout and anxiety
in this system to be lower.

In our study, only the changes in the shiftwork system were
made on the same physicians and the change in burnout and
anxiety in the emergency physicians was measured after the
standardization of other conditions. Residents with psychiatric
problems and/or under medication were excluded. The study
most similar to ours was conducted by Burch et al. (23) and was
carried out on HCP who work only during the day or only during
the night. In the cross-sectional study conducted by Shaikh et
al. (24), a relationship was found between working hours of
hospital staff and increased levels of burnout.

Strength and Limitation

Since the change of the shiftwork system in our study was
made after the intense working period during the COVID-19
pandemic period, the 24-hour shiftwork system with a longer
rest period may have reduced the burnout on physicians. We
think that the long rest period in the 24-hour shiftwork system,
the increase in the time spent at home and the increase in the
time spent with family are important parameters affecting the
outcome of the study. Moreover, we believe that investigating

effects of organizational changes in shiftwork scheduling is a
rare opportunity, that makes our results more valuable when
considering residents' health and wellbeing.

Study Limitations

The number of participants in our study was small, and
our sample size was our biggest limitation. A study on a larger
population will provide more reliable information. In addition, a
study that includes other health professionals other than doctors
is very important in determining whether there is a difference in
burnout levels between groups. Since these scores on residents
were not face-to-face, their reliability can be questioned. Finally,
there are many factors affecting anxiety and burnout among
physicians outside of work, that could not be standardized. In
addition, a study that includes other health professionals other
than doctors is very important in determining whether there
is a difference in burnout levels between groups. Since these
scores on residents were not face-to-face, their reliability can
be questioned. Finally, there are many factors affecting anxiety
and burnout among physicians outside of work, that could not
be standardized.

Our study is the first study in the literature to measure anxiety
and burnout by making changes in the working conditions of
the same residents during the SARS-COV-2 pandemic period. In
our study, it was determined that the anxiety and burnout of
the residents working in Ankara University EM Department were
quite high, and it was absolutely necessary to make schedule
arrangements in order to support well-being of residents. A
statistically significant improvement was observed in anxiety
and burnout after the transition to 24-hour shiftwork. According
to our results, we may advice other academic ED to opt for a
24-hour shiftwork, especially in outstanding conditions like
pandemics since it offers longer rest period to residents.
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COVID-19 Pandemisi’nin Acil Servis Basvurulari Uzerine Etkisi
The Impact of COVID-19 Pandemic on Emergency Department Visits
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Amag: Koronaviriis hastaligi-2019 (COVID-19) pandemi 6ncesi dénem ile pandemi donemindeki acil servis hasta basvurulari karsilastirilarak COVID-
19'un acil servis basvuru tizerine etkisinin incelenmesi hedeflendi.

Gerec ve Yontem: COVID-19 pandemisinin acil servis basvurulari tizerine etkisini degerlendirmek icin Tiirkiye'de ilk pandemi olgusunun goriildiigii
tarihin 6ncesi bir yil (pandemi éncesi dénem) ile ilk olgunun goriildugu tarih sonrasi bir yillik (pandemi donemi) acil servis bagvurulari karsilastirildi.
Hastalara ait demografik veriler retrospektif olarak toplandi. Hastalarin acil servise basvuru nedenleri Uluslararasi Hastalik Siniflandirmasi, Onuncu
Revizyon (ICD-10) kodu incelenerek kaydedildi. ICD-10 kodlari klinik olarak anlamli gruplar halinde 10 ana kategoriye ayrildi.

Bulgular: Calisma donemi olarak belirtilen tarihler arasinda acil servise toplam 917.335 hasta basvurdu. Bu hastalarin %65,65' (n=602.231)
pandemi 6ncesi donemde, %34,35'i ise (n=315.104) pandemi dénemindeydi. Pandemi dénemi acil servis basvurularinda pandemi 6ncesi doneme
gore %47,7'lik bir azalma oldugu goriildi. Ayrica pandemi doneminde ndrolojik, solunumsal, genitoliriner, travma, gastrointestinal, kardiyovaskiiler,
kas-iskelet, g6z hastaliklari, kulak hastaliklari ve diger hastalk tanilariyla acil servis basvurularinda sirasiyla %46,7, %46,7, %39,2, %38,2, %67,8,
0043,4, %29,2, %49,6, %72,6 ve %54'lik bir azalma oldugu gorildi.

Sonuc: COVID-19 pandemisi, tiim hastalik tani gruplarinin acil servis basvurusunu 6nemli élclide azaltmistir. Bu durumun hastalardaki morbidite ve
mortaliteyi nasil etkileyecegi onlimiizdeki siirecte yapilan calismalarla ortaya ¢ikacaktir.

Anahtar Kelimeler: COVID-19, Acil Servis, Pandemi

Abstract

Objectives: It was aimed to examine the impact of coronavirus disease-2019 (COVID-19) on admissions to emergency department by comparing
emergency department patient visits during the pre-COVID-19 pandemic period and the pandemic period.

Materials and Methods: In order to evaluate the impact of the COVID-19 pandemic on emergency department visits, emergency department
visits one year before the first pandemic case in Turkey (pre-pandemic period) and one year after the first case (pandemic period) were compared.
Demographic data of the patients were collected retrospectively. The reasons for the visits of patients to the emergency department were recorded
by examining the International Classification of Diseases, Tenth Revision (ICD-10) code ICD-10 codes were divided into 10 main categories in
clinically significant groups.

Results: A total of 917,335 patients were admitted to the emergency department between the dates specified as the study period of these patients,
65.65% (n=602,231) were in the pre-pandemic period and 34.35% (n=315,104) were in the pandemic period. It was observed that there was a 47.7%
decrease in emergency department visits during the pandemic period compared to the pre-pandemic period. Also, during the pandemic period,
admissions to the emergency department concerning neurological, respiratory, genitourinary, trauma, gastrointestinal, cardiovascular, muscle-
skeletal, eye diseases, ear diseases, and other diagnoses of diseases showed a reduction of 46.7%, 46.7%, 39.2%, 38.2%, 67.8%, 43.4%, 29.2%,
49.6%, 72.6%, and 54%, respectively.

Conclusion: The COVID-19 pandemic has significantly reduced emergency department visits for all disease diagnostic groups. The effect of this
situation on morbidity and mortality in patients will be revealed in future studies.

Key Words: COVID-19, Emergency Service, Pandemic
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Aralik 2019'da Cin'in Wuhan kentinde bir dizi akut atipik
solunum yolu hastaligi meydana geldi. Hastaliga yeni koronaviris
(2019-nCoV) isimli bir viriisiin neden oldugu belirlendi ve viriisiin
yol actigi hastaliga koronavirlis hastali§i-2019 (COVID-19) adi
verildi (1). COVID-19 kisa bir siire icinde tiim diinyaya yayildi.
Diinya Saglik Orgiitii (DSO) tarafindan 11 Mart 2020 tarihinde
COVID-19 pandemisi ilan edildi (2). 21 Ocak 2022 itibariyle
kiiresel olarak, DSO'ye bildirilen 340.543.962 COVID-19 olgusu
ve 5.570.163 6ltim vardi (3). Artan asilama calismalarina ragmen
viriiste goriilen mutasyonlar nedeniyle hastalik heniiz kontrol
altina alinamad..

COVID-19, hizli yayilmasi ve 6nemli 6liimlerin yani sira
insanlarin glinliik yasamlarindaki degisikliklere, ekonomi
Uzerindeki yikici etkiye, sosyal yapilarin ve saglik sistemlerinin
tizerinde biyiik bir degisime neden oldu (4). COVID-19
hastalari icin hastane kapasitesi olusturmak ve COVID-19
disi hastalari ve saghk personelini korumak icin yapilan
politikalar dogrultusunda (planli cerrahi operasyonlarin iptali,
polikliniklerin sayisinin azaltiimasi gibi) diinya genelinde saglik
hizmeti sunumunda ve aliminda biiylik bir kesinti yasandi
(5). Ayrica yerel yonetimlerin COVID-19'un hizli yayihmini
azaltmak icin aldigi kararlar dogrultusunda yapilan karantina
uygulamasi, evde kal onerileri, seyahat kisitlamalari gibi
sosyal izolasyona neden olan dnlemler hastane basvurularini
etkiledi. Acil servis basvurular bir dnceki yila gore %?15-
42 arasinda azaldi (6). Kanada'da yapilan bir ¢calismada acil
servislerdeki akut iskemik inme hasta sayisinda pandemi
doneminde %20'lik bir diisiis oldugu goriildi (7). ispanya'da
yapilan bir calismada pandemi déneminde, ST segment
ylkselmeli miyokard enfarktisli (STEMI) hastalara uygulanan
tedavinin (anjiyografi) %40 oraninda azaldigi bildirildi (8).
Ulkemizde yapilan bir calismada pandemi déneminde acil
servise cerrahi ihtiyaci olan hasta basvuru sayisinda %25'lik
bir azalma gozlendigi belirtildi (9). iskogya'da yapilan
calismada ise pandemi déneminde travma olgularinin %40,7
azaldigi gorildi (10). Literatiirdeki calismalar dogrultusunda
acil servislere basvuran hasta sayisinda ve hastalik grubunda
pandemi 6ncesi doneme goére dnemli degisiklikler oldugu
goruldu.

Biz de calismamizda pandemi dncesi donem ile pandemi
donemindeki acil servis hasta basvuru sayilari, demografik
verileri ve basvuru nedenlerini karsilastirarak COVID-19'un acil
servis basvuru lizerine etkisini incelemeyi hedefledik.

Gerec ve Yontem

Retrospektif olarak planlanan bu calisma her yil acil servise
ortalama 600.000 hasta basvurusunun oldugu, 300 yatak
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kapasiteli ikinci basamak bir saghk kurumunun eriskin, kadin
dogum ve cocuk acilinde gerceklestirildi. Calisma Helsinki
Deklerasyonu prensiplerine uygun olarak yapildi ve Kayseri
Sehir Egitim ve Arastirma Hastanesi Klinik Arastirmalar Etik
Kurulu'ndan 406 karar no ve 03.06.2021 tarihli etik kurul onayi
alindu.

COVID-19 pandemisinin acil servis basvurulari (izerine
etkisini degerlendirmek icin Tiirkiye'de ilk pandemi olgusunun
gorildigu tarihin 6ncesi bir yil (10 Mart 2019-10 Mart 2020/
pandemi dncesi dénem) ile ilk olgunun gorildiigu tarih sonrasi
biryillik (11 Mart 2020-11 Mart 2021/pandemi dénemi) acil servis
basvurular karsilastirildi. Belirtilen tarihler arasinda acil servise
basvuran hastalar, hastane bilgisayar veri tabani kayitlarindan
retrospektif olarak incelendi. Hastalara ait demografik veriler
ile hastanin acil servise basvuru nedeni Uluslararasi Hastalik
Siniflandirmasi, onuncu revizyon (ICD-10) kodu incelenerek
kaydedildi.

Calismaya eriskin, kadin dogum ve cocuk acil servise basvuran
ve ICD-10 tani kodu olan tiim yas gruplarindaki erkek ve kadin
hastalar dahil edildi. Veri eksikligi olan hastalar calismadan
disland.

ICD-10 kodlarini klinik olarak anlamh gruplar halinde
birlestiren Healthcare Cost and Utilization Project'in Clinical
Classifications Software Refined sistemi kullanilarak hastalar
tanilarina gore kategorize edildi (11). En yiiksek anlamli yayginlik
oranlarina sahip 10 ana kategori belirlendi. Bu kategoriler;
ndrolojik (sinir sistemi hastaliklari), solunumsal (solunum sistemi
hastaliklari ve COVID-19), genitoliriner (genitotiriner sistem
hastaliklari), travma (travma ve zehirlenme), gastrointestinal
(gastrointetinal sistem hastaliklar), kas (kas-iskelet sistemi
ve ba§ dokusu hastaliklar), kardiyovaskiiler (dolasim sistemi
hastaliklari)), g6z hastaliklari (g6z ve adneks hastaliklar),
kulak hastalklari (kulak ve mastoid siire¢ hastaliklari) ve diger
(bazi bulasici ve paraziter hastaliklar, neoplazmlar, kan ve kan
olusturan organlarin hastaliklari ve badisiklik mekanizmasini
iceren bazi bozukluklar, endokrin, beslenme ve metabolik
hastaliklar, zihinsel, davranissal ve noérogelisimsel bozukluklar,
deri ve deri alti doku hastaliklari, hamilelik, dogum ve lohusalik,
konjenital malformasyonlar, deformasyonlar ve kromozomal
anormallikler, spesifik olmayan semptom temelli tanilar) bashgi
altinda incelendi.

Calismamizda ayrica acil servis icindeki triyaj alanlarinin (yesil,
sari ve kirmizi) ve kadin dogum ve cocuk acil polikliniklerinin
pandemi 6ncesi ve pandemi donemindeki yogunluklari incelenip
kiyaslandi. Hastanemizdeki muayene birimlerinden biri olan
COVID-19 pandemi poliklinigi 10.04.2020 tarihi itibariyle hizmet
vermeye basladl. Ek olarak pandemi ddneminde COVID-19
pozitifligi veya temasi nedeniyle karantina altinda olan hastalar
kirmizi alan igerisinde ayri izole bir alanda muayene edildi.
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istatistiksel Analiz

Istatistiksel analiz i¢in SPSS 23.0 for Windows programi
kullanildi. Verilerin normal dagilima uyup uymadigi Shapiro-
Wilk's testi ile degerlendirildi. Tanimlayici istatistiklere
(ortalama, standart sapma, frekans) ek olarak, normal dagilima
sahip iki degisken grubunun Kkarsilastiriimasinda Student's
t-testi, normal olmayan dagilima sahip degiskenlerin 2 gruplu
karsilastirmalarinda Mann-Whitney U testi kullanildi. Pearson
ki-kare testi ve Fisher's exact testi, nitel verileri karsilastirmak
icin kullanild. Istatistiksel olarak p<0.05 anlamli kabul edildi.

Bulgular

Calisma donemi olarak belirtilen tarihler arasinda acil servise
toplam 917.335 hasta basvurdu ve veri eksikligi nedeniyle
dislanan hasta yoktu. Hastalarin %65,65'i (n=602.231) pandemi
oncesi donemde, %34,35'i ise (n=315.104) pandemi déneminde
basvurdu (Tablo 1).

Acil servise basvuran tiim hastalarin yas ortalamasi
31,59+20,21 olarak bulundu. Pandemi 06ncesi dénemin yas
ortalamasi 29,16+20,86, pandemi déneminin yas ortalamasi ise
36,25+18,03 olarak bulundu.

Hastalarin yas gruplarina bakildiginda tiim hastalarin
%25,1'inin  (n=230.629) 0-17 vyas grubunda, %48,6'sinin
(n=445.869) 18-44 yas grubunda, %19,3'linlin (n=177.146) 45-
64 yas grubunda ve %6,9'unun (n=636.91) 65 yas ve lizerinde
oldugu gorildi (Sekil 1).

Hastalarin cinsiyetine bakildigi zaman tiim hastalarin
%45,4'linin - (n=416.249) kadin oldudu, %54,6'sinin ise
(n=501.086) erkek oldugu goriildi. Pandemi déneminde hasta
basvurularinin her iki cinsiyette de azaldigi saptandi (p<0,01).

Calismamizdaki hastalarin uyruguna bakildigi zaman tim
hastalarin %095,5'inin (n=875.717) Tiirkiye Cumhuriyeti (T.C))
vatandasi oldugu, %45'inin ise (n=41.618) T.C. vatandasi
olmadigr gorildi. T.C. vatandasi olmayan hastalarin ise
%76,2'sinin  (n=31.745) Suriye vatandasi oldugu gorildi.

300000

250000

200000

150000
100000
50000 I
. I

0-17 yas 18-44 yas 45-64 yas
Yas gruplari

Hasta sayisi

2 65 yas

m Pandemi dncesi donem Pandemi donemi

Sekil 1: Pandemi ve 6ncesi dénemde yas gruplarina gore basvurular

Pandemi déneminde hasta basvurularinin tiim uyruklarda
azaldigi saptandi (p<0,01).

Hastalarin  basvuru mevsimine bakildigi zaman tiim
hastalarin  0028,7'si sonbahar (n=263.636), %2730 yaz
(n=250.532), %23,7'si kis (n=217.459) ve %20,2'si (n=185.708)
ilkbahar mevsiminde acil servise basvurdu. Pandemi doneminde
hasta basvurularinin  tim mevsimlerde azaldigi saptandi
(p<0,01). Hastalarin pandemi 6ncesi ve pandemi dénemindeki
acil servis basvurularinin aylara goére dagilimi Sekil 2'de
gosterilmektedir.

Calismamizda acil servise basvuran tiim hastalarin %32,6'sini
(n=299.166) sari alan dahili midahale hastalari, %22,1'ini
(n=202.317) sari alan travma hastalari, %18,5'nin (n=169.431)
yesil alan hastalari, %2'sini (n=18.312) kirmizi alan ve COVID-19
nedeniyle karantina hastalari, %17,6'sin1 (n=161.319) kadin
dogum ve ¢ocuk acil hastalari ve %7,3'linii (n=66.790) pandemi
poliklinik hastalari olusturmaktadir.

Calismamizda hastalarin acil servise basvuru sikayetleri
gruplar halinde incelendiginde; tim hastalarin %36,4'U
(n=333.996) solunumsal, %18,9'u (n=173.627) travma, %714'(
(n=128.190) gastrointestinal, %9,9'u (n=90.379) kas-iskelet,
%5,2'si (n=47.250) norolojik, %3,7'si (n=33.995) kardiyovaskiiler,
%2,7'si  (n=24.574) genitodriner, %?1,8'i (n=16.200) g6z
hastaliklari, %71,2'si (n=10.883) kulak hastaliklari ve 906,3'l
(n=58.241) diger nedenlerle acil servise basvuru yaptigi goriilda.
Tani gruplar acisindan bakildiginda pandemi ddneminde
solunumsal, genitoliriner, travma, gastrointestinal, kas-iskelet,
kardiyovaskiiler, g0z hastaliklari, kulak hastaliklari ve diger
nedenler basvurularinda istatiksel agidan anlamh diisls oldugu
goriildu. Fakat norolojik tanil basvurularda pandemi déneminde
istatiksel agidan anlamli dusts olmadi (p=0,052).

Hastalarin acil servis basvuru tanilarinin gruplar halinde
aylara gore dagilimi Sekil 3'te gosterilmektedir. Solunum sistemi
hastaliklari ile basvuran hasta sayisi pandemi oncesi donemde
en sik 2019 yili Aralik ayi (n=33.156) ve 2020 yili Ocak ayinda

70000
60000
50000
40000

30000

Hasta sayisi

20000

10000

= Pandemi éncesi donem Pandemi dénemi

Sekil 2: Hasta basvurularinin aylara gore dagilimi
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(n=26.760), pandemi sonrasinda ise 2020 yih Eylil ayinda
(n=22.989) gorildi. Solunum sistemi hastaliklari ile basvuran
hasta sayisi en az 2020 Mayis (n=1.342), Nisan (n=1.713) ve
Haziran (n=2.553) ayinda goriildi.

Calismamizda pandemi déneminde acil servis basvurusunda
pandemi oncesi doneme gore %47,7'lik bir azalma oldugu
gorildi. Hastalarin acil servis basvurularinin tanilarina gore
gruplandirilarak incelenmesi sonucunda ise tiim gruplarda
pandemi doéneminde pandemi Oncesi doneme gdre Onemli
derecede (%29-72) azalma oldugu gorildii.

Tablo 1: Hastalarin demografik verileri

Pandemi oncesi dbnem Pandemi donemi

Calismamizda pandemi donemi acil servis basvurularinda
18 yas ve Uzeri eriskin hastalarda %32,2, 0-17 yas arahgindaki
cocuk hastalarda ise %80,5 azalma oldugu goruldii. Pines ve
ark. (12) da yapmis oldugu calismada pandemi déneminde acil
servis basvularinin 18 yas ve uzeri eriskin hastalarda %29, 0-17
yas araligindaki cocuk hastalarda ise %59 azaldigini saptadilar.
Adjemian ve ark. (6) 18 yas ve lizerindeki yetiskinlerin acil servis
basvurularinin, pandemi dncesi donemden %17 daha diistik
oldugunu saptadilar. Ayrica tlim yas gruplari icerisinde en biiyik
azalmanin, 6zellikle 0-4 yas (%66) ve 5-11 yas (%63) arasindaki
cocuklar arasinda oldugunu gésterdiler. Fidanci ve ark. (13) da
cocuk acil servis basvurularinin (0-18 yas) pandemi déneminde
%67,6 azaldigini gosterdiler. Pandemi doneminde tiim vyas

n (%)
Hasta sayisi 602.231
Yas (Ortalama + Standart sapma) 29,16+20,86

Yas gruplari

Cinsiyet

Basvuru mevsimi

Uyruk

Muayene birimi

Hastalarin

tanilarina gore
gruplandiriimas

0-17 yas

18-44 yas

45-64 yas

>65 yas

Kadin

Erkek

ilkbahar

Yaz

Sonbahar

Kis

T.C. vatandasi

T.C. vatandasi degil

Sari alan (Dahili hastaliklar)
Sari alan (Travma hastalari)
Yesil alan

Kirmizi alan
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10.778 (%1,8)
8.545 (%1,4)
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36,25+18,03 +24,3 31,59+20,21
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23.465 (%07,4) -41,6 63691 (%6,9)
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gruplarinda acil servis basvularinda azalma gdoriilmesine ragmen
en fazla azalmanin 18 yas alti cocuk hastalarda olmasinin
nedeni ailelerin cocuklarini salgindan korumak amaciyla acil
servis gibi bulas riskinin yiiksek oldugu kalabalik ortamdan uzak
tutma istegi olabilir.

Pandemi oncesi ve pandemi doneminde acil servise daha
cok erkeklerin basvurdugu ve pandemi déneminde basvuran
hastalarin yas ortalamasinin pandemi oncesi doneme gore
daha vyuksek oldugu gorildi. Pandemi oncesi donem ile
pandemi dénemi arasindaki demografik farkliliklarinin net bir
actklamasinin olmadigini diisinmekteyiz.

COVID-19  hastahigi  oncelikle  solunum  sistemini
etkilemektedir. Ates, kuru oksiriik ve nefes darhgr solunum
yolu enfeksiyonuna bagli goriilen baslica semptomlardir (14).
Calismamizda hem pandemi &ncesi donem hem de pandemi
déneminde en sik acil servis basvurusunun %36,4 ile solunumsal
nedenler oldugu gorildi. Pandemi déneminde solunumsal tanili
hasta sayisinda %46,7'lik bir azalma oldugu gorildi. Kim ve
ark. (15) da yapmis olduklari calismada pandemi déneminde
solunumsal tanil hasta sayisinda %34,2'lik bir azalma oldugunu
saptadilar. Pandemi déneminde solunumsal tanili hasta sayisinda
azalma olmasina ragmen tiim bagvurular icerisindeki solunumsal
tanilarin yiizdesinde artma oldugu gérilmustdir.

COVID-19'un solunum sistemi sikayetlerine ek olarak
gastrointestinal ~ sistem  semptomlarina neden  oldugu
bilinmektedir (16). Bildirilen gastrointestinal semptomlar
arasinda bulanti (%29,4) kusma (%15,9), karin agrisi (%6,0) ve
diyare (%49,5) yer almaktadir (17). Goksoy ve ark. (9) yapmis
olduklari ¢alismada pandemi doneminde acil servise basvuran
gastrointestinal semptomlu hasta sayisinda bir 6nceki yila gore
%23,4'liik bir azalma oldugunu gdsterdiler. Rausei ve ark. (18)
yapmis olduklari ¢alismada pandemi déneminde acil cerrahi
(genel cerrahi) basvurulari ve cerrahi operasyonlarin sirasiyla
%45 ve %41 dederinde bir dislsle dnemli 6lclide azaldigini
gosterdiler. Bizim calismamizda ise literatlirdeki verilerden farkli
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Sekil 3: Acil servise bagvuru sikayet gruplarinin aylara gére dagilimi

olarak pandemi doneminde gastrointestinal sistem hastalik
tanilarinda (cerrahi olgular dahil) bir Gnceki yila gore %67,9'luk
bir diistis oldugu goriildu.

Bas agrisi, bas donmesi, tat ve koku bozukluklari ve biling
bozuklugu COVID-19 hastalarinda en sik tanimlanan nérolojik
semptomlardir (19). Bamaga ve ark. (20) pandemi éncesi déneme
kiyasla pandemi doneminde norolojik semptomlar icin acil servis
basvuru sayisinda 9%24'lik bir azalma oldugunu saptadilar.
Heppner ve ark. (21) da yapmis olduklari calismada pandemi
déneminde norolojik tanilarda 9%20,8'lik bir azalma oldugunu
gosterdiler. Schwarz ve ark. (22) da pandemi déneminde gegici
iskemik atak, iskemik inme ve intraserebral kanama dabhil
olmak Uizere akut serebral olaylara baglh basvurularin, gecen
yilin ayni donemine kiyasla %20 ve kapanma sirasinda %31
oraninda azaldigini saptadilar. Bizim ¢alismamizda ise pandemi
doneminde norolojik hastalik basvurularinda %46,8'lik bir
azalma oldugu gorildu.

Montagnon ve ark. (23) pandemi doneminde unstabil
anjina pektoris, STEMI, NSTEMI olarak adlandirilan akut koroner
sendrom (AKS) olgularinda %41,7'lik bir disiis oldugunu ve
ayrica pandemi doneminde AKS'li hastalarin (10 saat, 48 dakika)
pandemi 6ncesi doneme kiyasla daha hizli (4 saat, 42 dakika)
muayene edildigini saptadilar. Schwarz ve ark. (22) da pandemi
doneminde AKS tanisi konan hasta sayisinin 6nceki yila gore
%41 oraninda azaldigini ve kapanma sirasinda onceki yila
kiyasla AKS ile basvuran hastalarda %48 ile daha fazla azalma
oldugunu gosterdiler. Calismamizda literatiirdeki verilere uygun
sekilde pandemi donemi kardiyovaskiiler hastalik tanilarinda
%44,5'lik diislis yasandigi gorildii ve kapanmanin oldugu 2020
yili Nisan ayinin sonlarinda %75,3 ile bir 6nceki yila gdre en
bliyik azalmanin oldugu gorildii.

COVID-19'un koagiilopati, enflamatuvar yanit ve endotel
disfonksiyonuna neden oldugu bilinmektedir (24,25). Bunun
sonucunda akut kardiyovaskiiler ve serebrovaskiler olaylarin
yliksek oranda olmasi beklenebilir. Ancak COVID-19'a yakalanma
korkusu gibi hastayla ilgili faktorlere ek olarak sosyal temaslari
azaltmayayonelik evde kalma 6nerilerive yerel yonetimlerinalmis
oldugu kapanma ve karantina uygulamalar daha fazla insanin
evlerinde kalmasina ve hastane basvurularinda azalmaya yol
acti. Bu durumla iliskili olarak acil servislerde kardiyovaskiiler ve
norolojik hastalik tanilarinda azalma oldugunu dustinmekteyiz.

COVID-19 pandemisinde uygulanan sokaga ¢ikma yasaklari
sonucunda is yeri ve trafik kazalarinda biiylk bir azalma oldugu
gorilmistir (26). Bu yasaklar acil servisteki travma hastalarinin
demografisini etkilemis, is, trafik kazasi ve sporla ilgili travmayi
azaltmis, ancak osteoporotik kiriklart korumustur (27). Comelli ve
ark. (28) pandemi déneminde acil servis travma basvurularinda
ve travma iliskili 6ltimlerde dnemli derecede azalma oldugunu
saptamislardir. Castagneto-Gissey ve ark. (29) da acil serviste
travma olgulari ve g6gus cerrahisi disinda tlim uzmanlik cerrahi
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konsiiltasyonlarinda (ortopedi: %92,9; beyin cerrahi: %94,2;
genel cerrahi: %83,4) 6nemli bir azalma oldugunu gosterdiler.
Bizim calismamizda ise literatlirle uyumlu bir sekilde pandemi
doneminde travma olgularinda 9%38,3'liik bir azalma oldugu
gordldu.

Calismanin Kisithliklar

Calismamizin cesitli sinirlamalari vardir. ilk olarak, calismamiz
tlm hasta popilasyonunu temsil etmeyebilecek tek bir hastanede
yliriitiilmistir. ikincisi, calismamizdaki hasta sayisi fazla oldugu
icin hastalik tanilari gruplar halinde incelenmis olup tiim tanilar
alt basliklar halinde incelenmemistir. Ugiinciisii, acil servise
basvuran hastalarin ayaktan ya da ambulans hizmeti kullanarak
basvuru yaptigi hakkinda bilgi verilmemis olmasidir. Son olarak
ise pandemi doneminde acil servise basvuran ve COVID RT-PCR
testi yaptiran hastalarin test sonuclarinin calismada olmamasidir.

COVID-19 pandemi doneminde tiim hastalik tani gruplarinin
acil servis basvurularinda 6nemli bir azalma oldugunu bulduk.
Sonuclarimizdan yola cikarak hastalarin gerekli acil tedavilerini
erteledigi veya hastaneye gitmekten kacindiklari sdylenebilir. Bu
duruma kapanma, sosyal izolasyon ve COVID-19'a yakalanma
endiseleri gibi nedenler yol acmis olabilir. Acil tedavileri
erteleme ya da kacinmanin hastalardaki morbidite ve mortalite
yiikiinl nasil etkileyecegi ilerleyen zamanda yapilacak ¢alismalar
sonucunda daha net ortaya ¢ikacaktir.
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Koronaviriis Hastaligi-2019 Sonrasi Hastalardaki Bilissel Bozukluk Paternleri

® Nese Giingor Yavasoglu, ® Aycan Cemil Ulker
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Abstract

Objectives: Coronavirus disease-2019 (COVID-19) is a viral disease that has caused a worldwide pandemic. Some symptoms may persist for weeks
or months following the disease. One of the common symptoms is cognitive deficits. More than one theory is trying to determine how COVID-19
can affect the brain, specifically, the areas affected and the degree to which they are affected, which may lead to new information about the
involvement of the mechanisms of the brain. We aimed to determine the affected localizations of the brain and their rates of involvement with
neuropsychological tests.

Materials and Methods: Eighteen patients [5 female (F)/13 male (M); 41.5 (34-50) years] with definite COVID-19, who presented to the neurology
outpatient clinic with memory problems, and 15 healthy controls (7 F/8 M; 40.3 (27-49) years) were included in the study. Oktem verbal memory
processes test, Stroop test, Wechsler memory scale-revised (WMS-R) forward and reverse number range test, visual-spatial functions with simple
shape copying tests, and Beck depression test were performed.

Results: A statistically significant difference was found in total learning scores of the Oktem verbal memory processes test, Stroop test parts 1, 4,
5 in long COVID patients and the controls (p<0.01, p<0.01, p=0.02, p<0.01). There was no significant difference in the immediate learning of the
Oktem verbal memory processes test, WMS-R, visual-spatial functions with simple-shape copying tests and Beck depression test in the control and
patient groups (p=0.18 p=0.42 p=0.26, p=0.10).

Conclusion: Our study suggests that memory-related findings in patients with COVID-19 are the result of mainly hippocampal involvement and
frontal involvement is added to the picture in some of these patients.

Key Words: COVID-19, Stroop Test, Oktem Verbal Memory Processes Test, Cognitive Deficits

Amac: Koronaviriis hastaligi-2019 (COVID-19) diinya capinda pandemiye yol agan viriitik bir hastaliktir. Hastaligi takiben haftalarca veya aylarca
bazi semptomlar devam edebilmektedir. Sik goriilen semptomlardan birisi de bilissel bozukluktur. COVID-19'un beyni nasil etkileyebilecegi birden
fazla teoriyle ortaya konulmaya calisiimaktadir. Hangi alanlarin etkilendigi ve etkilenme dereceleri beynin tutulum mekanizmalari hakkinda yeni
bilgilere isaret edebilir. Bu nedenle biz bu calismada noropsikolojik testlerle beynin etkilenen lokalizasyonlarini ve etkilenme derecelerini saptamayi
amacladik.

Gerec ve Yontem: Kesin COVID-19 geciren, unutkanlik sikayeti ile ndroloji poliklinigine bagvuran 18 hasta [5 kadin (K)/13 erkek (E); 41,5 (34-50) yas]
ve 15 saglikli kontrol [7 K/8 E; 40,3 (27-49) yas] calismaya alindi. Oktem sézel bellek stirecleri testi, Stroop testi, sayr erimi testleri, gérsel mekansal
fonksiyonlar testleri, Beck depresyon testi uyguland.

Bulgular: Uzun COVID hastalari ve kontrol grubu karsilastirildiginda Oktem sozel bellek siirecleri testinde total hafiza skorunda, Stroop testinde 1,
4, 5 boliimlerinde istatistiksel olarak anlamli farklilik saptandi (p<0,01, p<0,01, p=0,02, p<0,01). Oktem sozel bellek siirecleri testinde anlik hafiza
bolliminde, sayl erimi testlerinde, gorsel mekansal fonksiyonlar testlerinde, Beck depresyon testinde hasta ve kontrol grubu karsilastirildiginda
istatistiksel olarak anlamli bir farkhlik bulunmadi (p=0,18 p=0,42 p=0,26, p=0,10).
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Sonug: Bizim calismamiz COVID-19 gegiren hastalarda hafiza ile ilgili bulgularin agirlikl olarak hipokampal tutulumu isaret ettigini, bir bolim{inde

tabloya frontal tutulumun eklendigini gostermektedir.

Anahtar Kelimeler: COVID-19, Stroop Test, Oktem Sozel Bellek Siirecleri Testi, Bilissel Bozukluk

Introduction

Coronavirus disease-2019 (COVID-19) is a viral disease that
caused a worldwide pandemic. It was first detected in Wuhan,
China at the end of 2019, and quickly spread all over the world.
According to the definition of the World Health Organization,
the disease is called COVID-19. The virus causing the disease
is severe acute respiratory syndrome-coronavirus-2 (SARS-
CoV-2), a positive, single-stranded RNA virus, causing SARS (1).
COVID-19 was initially considered a respiratory disease, but it is
now known to directly affect not only the lungs, but also the
heart, vascular, digestive and nervous system (2). Neurological
findings are common, and the underlying pathophysiology is
complex. Studies suggest that the effect of COVID-19 on the
brain may take a variety of forms, such as directly through
infection, as an immune response, or through secondary
mechanisms, such as hypoxia due to respiratory failure (3).
Studies have suggested that the direct invasion of the central
nervous system by SARS-CoV-2 can occur in two ways. The
first occurs through axonal transport in the olfactory nerve
directly from the nose, resulting in infection of the olfactory
cortex and other structures in the temporal lobe and brain
stem. The second mode involves viral transmission that occurs
by a hematogenous route as a result of the disruption of the
blood brain barrier (4,5). SARS-CoV-2 binds to the enzymatic
area of the angiotensin-converting enzyme 2 (ACE2) receptor.
ACE2 is quite common in organisms, as it is found on the
surface of neurons and alveolar, intestinal epithelial, renal
endothelial, and neuroepithelial cells. SARS-CoV-2 attacks
the organism by attaching itself to ACE2 with spike proteins,
resulting in neuroinvasion when its RNA enters the healthy
cell, after which the virus begins to reproduce (6). Another
mechanism is the immune response. In electroencephalogram
recording in a case of COVID-19-associated encephalopathy, a
widespread general deceleration activity in the frontal regions
and a scan performed by 8F-fluorodeoxyglucose-positron
emission tomography also demonstrated diffuse frontal lobe
hypometabolism (7). However, the high cytokine levels that
were shown to be devoid of neuroinvasion upon the advent
of SARS-CoV-2, after the polymerase chain reaction test was
found negative in the cerebrospinal fluid (CSF), suggested a
possible underlying cytokine-mediated inflammatory process
(8). At the same time, a high CSF/serum interleukin-6 (IL-6)
ratio was detected in the patient, suggesting that this may lead
to glutamate neurotoxicity by increasing neuroinflammatory
mediators (9).

Secondary mechanisms are hypoxia due to respiratory
failure, and abnormal blood clotting. Thrombotic complications
and coagulopathy are associated with viral binding to ACE2
receptors in blood vessel endothelium (10).

Approximately 15-25% of COVID-19 patients experience
neurological symptoms, such as headache, confusion, delirium,
impaired consciousness, seizures and paralysis (11). In addition,
some symptoms may persist for weeks or months following
the disease. The underlying pathophysiology of this condition,
called long COVID, remains unclear. One of the most frequently
complained findings of long COVID is cognitive deficits (12). We
aimed to clarify the mechanisms that cause cognitive deficits by
determining the degree and localization

Materials and Methods

Eighteen patients with definite COVID-19 who presented
to the neurology outpatient clinic with memory problems [5
female (F)/13 male (M); 41.5 (34-50) years] and 15 healthy
controls [7 F/8 M; 40.3 (27-49) years] with more than 8 years
of education were included in the study. Patients who tested
positive for COVID-19 were included in the study after 3-4
months past. Study exclusion criteria included those with
a history of neurological and psychiatric diseases, those who
received intensive care treatment during COVID-19, and those
with acute depression according to the Beck Depression scale.

The following neuropsychogenic tests were applied to
detect the mental impairment caused by COVID-19:

Oktem verbal memory processes test (13): Fifteen-word
lists are read to the case at one-second intervals. The subject is
asked to repeat the words he/she remembers. The score of the
case is entered in the rightmost score part. The case does not
have a certain duration in the test and is not expected to be
repeated in the order of the test material. However, the words
that the subject said, in the order they were said, are numbered
on the test paper. The goal is to measure how semantically
similar words are processed. In the test, this 15-word list is read
10 times. However, if the subject remembers all 15 words, that
is, if the memory performance reaches the goal, the words are
read once again. If the subject says the 15 words again correctly,
full points are considered received despite previous attempts
and the test is considered completed.

Stroop test (14): As part of the test, four different cards
containing a word or color are shown to the subject in order,
and the subject is asked to read the word or color on the card.
During the card reading, time to complete the performance of
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the case is kept, as well as the mistakes and corrections made by
the case. This data are recorded on the score sheet.

Wechsler memory scale-revised (WMS-R) forward and
reverse number range test (15): For each case, the numbers
from 1-9 are pronounced in a predetermined and mixed order,
and these numbers are expected to be repeated by the patient
in the same order. This is called the forward number range, and
it can be up to a series. An important point during this test
is to read the sequences at a rate of one number per second.
If the sequences are read slower or faster than this speed, the
subject may develop strategies other than attention skills. In
the backward range, the subject is expected to say the sequence
read starting from the last number and proceeding to the
beginning. Also, with this test, a three-number string can be
used and increased by one as the subject succeeds, up to a
seven-number sequence.

Visual-spatial functions with simple shape copying tests:
This is a subtest of the Addenbrooke Cognitive Assessment test
(16). Nested shapes, cube drawing and clock drawing tests are
applied.

The study was approved by the Local Ethics Committee
University of Health Sciences Turkey, Diskapi Yildirim Beyazit of
Training and Research Hospital (date: 2021-04-05, decision no:
108/16). All investigators confirmed that the ethical standards as
described in the Declaration of Helsinki were followed. Written
informed consent was obtained from the enrolled subjects.

Statistical Analysis

Data were evaluated using the Statistical Package for the
Social Sciences ver. 22 statistics programme (SPSS Inc., Chicago,
IL, USA). The Kolmogorov-Smirnov test was used to verify
whether our data were normally distributed or not. Continuous
variables were non-normally distributed. Data were expressed

as median (minimum-maximum). For group comparison, Mann-
Whitney's U test was applied, with significance levels accepted
as p<0.05.

In this study, immediate learning (5.8 vs 6.4) and total
learning scores (99.8 vs 133.2) were determined in long COVID
patients and the controls. There was a statistically significant
decrease in the total learning scores (p<0.01). In some parts of
the Stroop test, elongation was observed in long COVID patients
compared to the controls. The most significant elongations were
detected at the first (9.9 vs 6.8), fourth (21.7 vs 16.1) and fifth
(30.5 vs 26.3) stages (p<0.01, p=0.02, p<0.01). At the end of the
WMS-R forward and reverse number range test (10.8 vs 12.2)
and visual-spatial functions with simple-shape copying tests
(7.6 vs 7.8), we found out that there isn't any significant relation
between the patients and the control groups (p=0.42, p=0.26)

When the Beck depression test scores were compared
between the patient and controls (15.4 vs.13.4), there had
no statistically significant difference, and it was found to be
consistent with mild mood disturbance (Table 1).

We applied the Oktem Verbal Memory Processes test, Stroop
test, Digit Range tests, and Visual-Spatial Functions tests to our
patients to enlighten the location and mechanism of cognitive
impairment.

The most impaired test in our subjecst was the Oktem Verbal
Memory Processes test. This testissensitive to left hemisphere and
hippocampal functions and evaluates information-processing
practices related to verbal material (verbal learning, short-term

Table 1: Neuropsychometric test results of patients with COVID-19 and control groups

Patient
Age 41.5 (34-50)
Gender F/M 5/13
Immediate learning* 5.8 (4-7)
Total learning* 99.8 (86-115)
Stroop part 1 9.9 (7-12)
Stroop part 2 11.4 (6-18)
Stroop part 3 1.2 (8-22)
Stroop part 4 21.7 (10-32)
Stroop part 5 30.5 (20-40)
WMS-R** 10.8 (2-19)
Visual-spatial** 7.6 (6-8)
Beck depression 15.4 (9-21)

Control p-value
40.3 (27-49) 0.81
7/8

6.4( 5-8) 0.18
133.2 (116-144) p<0.01
6.8 (6-8) p<0.01
8.7 (7-11) 0.07
12 (10-14) 0.12
16.1 (10-23) 0.02
26 (14-38) p<0.01
12.2 (5-19) 0.42
7.8 (7-8) 0.26
13.4 (6-19) 0.10

*Oktem verbal memory processes test, *Wechsler memory scale-revised, **Visual-spatial functions with simple shape copying tests. p<0.05, F/M: Female/Male, COVID:19: Coronavirus

disease-2019, WMSR: Wechsler memory scale-revised, F/M: Female/Male
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and long-term memory based on free recall, back-disruptive
effect, and recognition type recall). The neurocognitive sequelae
of COVID-19 can include a wide variety of cognitive and
neurobehavioural symptoms. The hippocampus, one of the vital
anatomical structures involved in many cognitive processes, is
the anatomical location most affected by viral encephalopathies
(herpes simplex virus, human immunodeficiency virus, etc.).
Hippocampal involvement is thought to be triggered directly
by viral endothelial activation and disruption of the blood-
brain barrier. Hippocampal pathology often leads to significant
memory impairment, with consequences for severe long-term
cognitive impairment, in general (17).

We also found impairment in the Stroop test in our patients.
The Stroop test evaluates the anterior cingulate cortex in the
frontal lobe which is responsible for concentration and selective
attention, response inhibition, resistance to interference and
information processing speed. In the Stroop test, especially in
the fourth and fifth stages of the test, the ability to change
the perceptual pattern in line with changing demands and
under a "destructive effect” is measured. Therefore, the ability
to suppress a habitual behavioural pattern and perform
an unusual behaviour is measured, in our study, the most
prolonged time was part 4.5 (18). It was also found that 55%
of the microstructural changes in the central nervous system
occurred after infection in COVID-19 patients, and one-
third of these changes were in the frontal lobe. Serum and
CSF cytokine levels are recommended as useful biomarkers
in the early detection and follow-up of frontal involvement
(19). It is important to make this diagnosis because clinicians
state that immunomodulatory therapies and IL/IL receptor
antagonists may be effective in treatment, as the dominant
frontal lobe involvement is the result of a cytokine-mediated
hyperinflammatory process (20).

The other test applied to our patients was the number range
tests (number range from reverse and flat), which measures
attention and alertness, the reticular activator system and diffuse
projection system of the thalamus. The skill of "simple attention”
can also be thought of as immediate memory or very short-term
memory. Therefore, this test can also be called "attention span.”
There was no significant difference in the Number Range tests
in the patient and controls. In a study conducted to investigate
the presence of microstructural changes in the central nervous
system, resulted with a decrease in hippocampal volume with
gray matter volumes measurements, and a stability in thalamus
volume (21). As a result of the measurements, it supports our
study.

For the visual-spatial functions test, used to evaluate the
visual-spatial functions and executive function performances
of the case, we applied the nested shapes, cube drawing and
clock drawing test, which are the subtests of the Addenbrooke

Cognitive Assessment test. We did not detect any significant
influence. The Beck depression tests were compatible with mild
mental distress. We think that this may be the result of living
with the COVID-19 epidemic for more than a year.

Study Limitations

This study has some limitations. Only 18 patients were
included. A larger study size would have been more effective to
assess mental involvement. Neuropsychological assessment was
performed only once three months after the illness passed. Lack
of follow-up of the disease is also one of our limitations.

In summary, multiple, different mechanisms may cause the
pathology of the cognitive impairmentassociated with COVID-19.
These mechanisms are thought to be axonal invasion of the
brain, viral passage through the blood-brain barrier, ischemic
cerebrovascular accidents associated with hypercoagulation,
hypoxia, cytokine storm, and demyelination due to immune
response. However, there may be other mechanisms that have
not yet been identified. Our study suggests that memory-related
findings in patients with COVID-19 are the result of mainly
hippocampal involvement and frontal involvement is added to
the picture in some of these patients. As COVID-19 is a new
disease, it will take months or even years to characterise the
precise nature, extent, and temporal extent of the long-term
neurocognitive sequelae. We hope this review can aid future
research, diagnosis and treatment of cognitive impairments
caused by COVID-19
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Acil Serviste Ayak ve Ayak Bilegi Travmalarinin Klinik
Ozelliklerinin ve Maliyetinin Degerlendirilmesi

Evaluation of Clinical Features and Cost of Foot and Ankle Traumas in the Emergency
Department
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Amac: Ayak ve ayak bilegi yaralanmalari travma hastalarinda en sik gériilen yaralanmalar arasindadir. Bu calismanin amaci, acil servise ayak ve ayak
bilegi yaralanmasi nedeniyle basvuran hastalarin klinik 6zelliklerini ve bu hastalardaki saglik bakim giderlerini incelemektir.

Gere¢ ve Yontem: Bir Universite hastanesi acil servisine ayak ve ayak bilegi travmasi nedeniyle basvuran, 18 yas ve lizeri eriskin hastalar geriye
doniik olarak incelendi. Hastalarin yasi, cinsiyeti, travma mekanizmasi, kemik kirigr varhgi, kirik bolgesi, kirik tipi, uygulanan tedavi yontemi ve
hastane ici maliyeti incelendi. Degiskenlerin gruplar arasinda karsilastirmalari ki-kare testi, Kruskal-Wallis ve Mann-Whitney testleri ile yapildi.
istatistiksel olarak p<0,05 degeri anlamli kabul edildi.

Bulgular: Calismada 523 hastanin verileri incelendi ve hastalarin %55,4'ti (n=290) erkekti. Hastalarda en sik goriilen travma mekanizmasi diisme
(%68,8) olarak saptandi. Hastalarin %716,1'inde kemik kirigi oldugu ve en sik kirik bolgesinin falankslar (%36,9) oldugu gorildii. Hasta basina diisen
ortalama maliyet 123,22+505,114 Tirk Lirasi (TL) idi ve en yiiksek maliyetin cerrahi tedavi uygulanan hastalarda (2172,11+£1767,376 TL) oldugu
saptandi.

Sonuc: Bu calismada hasta basina ortalama maliyetin 123,22 TL oldugu ve dolayli mali etkilenmeler de dikkate alindiginda ayak ve ayak bilegi
travmalarina bagh saglik bakim giderlerinin ekonomik agidan 6nemli bir yiik olusturdugu sdylenebilir. Ayak ve ayak bilegi travmasina baglh saglik
bakim giderlerinin azaltilmasi icin diisme ve diger yaralanma mekanizmalarina karsi koruyucu dnlemlerin alinmasi gerekmektedir.

Anahtar Kelimeler: Acil Tip, Ayak Bilegi Kiriklari, Ayak Yaralanmalari, Saglik Bakim Maliyeti

Abstract

Objectives: Foot and ankle injuries are among the most common injuries in trauma patients. The aim of this study is to evaluate the clinical
characteristics of patients who applied to the emergency department with foot and ankle traumas and the healthcare costs in these patients.

Materials and Methods: Adult patients aged 18 years and over, who applied to the emergency department of a university hospital due to foot and
ankle trauma, were retrospectively analyzed. Patients' age, gender, trauma mechanism, presence of bone fracture, fracture location, fracture type,
treatment method, and in-hospital cost were examined. Comparisons of variables between the groups were performed with the chi-square test,
Kruskal-Wallis, and the Mann-Whitney test. Statistically, p<0.05 was considered significant.

Results: A total of 523 patients were analyzed in the study, and 55.4% (n=290) of them were male. The most common trauma mechanism in the
patients was ground-level fall (68.8%). It was observed that 16.1% of the patients had bone fractures and the most common fracture location was
the phalanges (36.9%). The average cost per patient was found to be 123.22+505.114 Turkish Liras (TL) and the highest cost was in the patients who
underwent surgical treatment (2172.11+1767,376 TL).
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Conclusion: Health care expenses due to foot and ankle traumas constitute an important economic burden considering that the average cost per
patient in this study was 123.22 TL and indirect financial effects. Protective measures should be taken against falls and other injury mechanisms in

order to reduce health care costs related to foot and ankle traumas.

Key Words: Emergency Medicine, Ankle Fractures, Foot Injury, Healthcare Costs

Travma, tim vyas gruplarindaki insanlar etkilemesinin
yani sira Ozellikle tedavi maliyetlerinin yiiksek olmasi ve emek
kaybina yol acmasi nedeniyle 6nemli bir halk sagli§i sorunudur.
Alt ekstremite yaralanmalar travma hastalarinda en sik goriilen
yaralanmalar arasindadir (1). Ayak ve ayak bilegi yaralanmalari,
travma ile iliskili sik gorilen durumlardir ve acil servis
basvurularinin %7-20'sini olusturmaktadir (2,3). Ayak ve ayak
bilegi travmasi olan hastalarda maliyetin ana belirleyicilerinden
biri hastane ici bakimdir. Ayak ve ayak bilegi yaralanmasi olan
hastalarda en yiiksek hastaneye yatis orani, hastalarin yaklasik
Ucte birinin hastaneye yatirildigr ayak bileginde kemik kirig
olan hasta grubunda tespit edilmistir (4). Ayak bilegi lateral
ligament yaralanmasi olan hastalarda kisa bacak yarim algi ve
erken mobilizasyondan olusan konservatif tedavi basaril ve
ucuz bir tedavi secenegidir (5).

Ayak ve ayak bilegi yaralanmasi nedeniyle acil servise
basvuran hastalarin epidemiyolojik 6zelliklerinin ortaya konmasi
ve bu hastalarin ekonomik yukiiniin tespit edilmesi, yaralanma
onleme programlarinin ve saglik hizmeti sunumu ile ilgili
politikalarin yapiimasinda yol gosterici olacaktir. Ayak ve ayak
bilegi yaralanmalari lizerine yapilan epidemiyolojik calismalarin
cogu belirli bir yaralanma tiirii, anatomik bdlge veya yas grubu
gibi farkli alt gruplara odaklanmistir (6-8). Bu calismanin amaci
acil servisine basvuran, ayak ve ayak bilegi yaralanmasi olan
hastalarin epidemiyolojik o6zelliklerini degerlendirmek ve bu
hastalardaki saglik bakim giderlerini analiz etmektir.

Gereg ve Yontem

Retrospektif olarak planlanan calisma igin veriler, acil servise
yilhk yaklasik 50.000 hasta basvurusunun oldugu bir tniversite
hastanesinde, 01.01.2016-31.12.2017 tarihleri arasinda, ayak ve
ayak bilegi travmasi nedeniyle acil servise basvuran, 18 yas ve lzeri
eriskin hastalardan elde edildi. Calisma verilerine Hastane Belge
Yonetim Sisteminin, Uluslararasi Hastalik Siniflandirmasi-10
(ICD-10) gdre ayak ve ayak bilegi yaralanmalari ile ilgili tan
kodlarinin taranmasi sonucunda ulasildi (Tablo 1).

Politravmasi olan hastalar, calisma verileri eksik olan hastalar,
ICD-10 tanisi yanhs olan hastalar (ayak ve ayak bilegi travmasi
disinda tani konan) ve miikerrer kaydi olan hastalar calismadan
cikarildi. Hastalarin; yasi, cinsiyeti, basvuru mevsimi, basvuru
saati, travma mekanizmasi, kemik kirigr varhgi, kirik bolgesi,
kirik tipi, acil serviste cekilen radyografik film sayisi, bilgisayarli
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Tablo 1: Ayak ve ayak bilegi yaralanmasi ile ilgili calismada
taranan ICD-10 tani kodlan

ICD-10
kodu Aciklama

S90 Ayak bilegi ve ayagin ylizeysel yaralanmasi

S91 Ayak bilegi ve ayagin acik yarasi

S92 Ayak kirgi, ayak bilegi hari¢

S93 Ayak bilegi ve ayak diizeyinde eklem ve ligamentlerin ¢ikig
S94 Ayak bilegi ve ayak diizeyinde sinir yaralanmasi

S96 Ayak bilegi ve ayak diizeyinde kas ve tendon yaralanmasi

Ayak bilegi ve ayagin diger ve tanimlanmamis

S99
yaralanmalari

ICD-10: Uluslararasi Hastalik Siniflandirmasi-10

tomografi  kullanilip  kullanilmadigi, konsiiltasyon istenme
durumu, uygulanan tedavi yontemi ve hastane ici maliyeti
incelendi. Kirik bolgeleri; ayak bilegi malleolar, tarsal kemikler,
metatarsal kemikler ve falangeal kemikler olarak siniflandirildi.
Her hasta icin maliyet; ayaktan tedavi edilen hastalar icin acil
servisteki fatura tutarlar, yatarak tedavi edilen hastalar igin
acil servis ve yatis yapilan klinikteki fatura tutarlarinin toplami
olarak hesaplandi.

istatistiksel Analiz

Calismadan elde edilen verilerin tanimlayici istatistikleri;
normal dagilima uyuyorsa ortalama ve standart sapma,
normal dagihma uymuyorsa siklik ve ylizde ile ifade edilmistir.
istatistiksel analizler Statistical Package for the Social Sciences
(SPSS version 11.5) programi kullanilarak yapildi. Kategorik
degiskenlerin gruplar arasinda karsilastirilmalar; parametrik
test varsayimlar karsilandiginda ki-kare testi, parametrik test
varsayimlari  karsilanmadiginda Kruskall-Wallis ve Mann-
Whitney testleri ile vyapildi. Degiskenler arasindaki iliski
Spearman’in Siralama Korelasyon Katsayisi ile degerlendirildi.
istatistiksel olarak p<0,05 anlamli kabul edildi.

Calisma 6ncesinde insan Arastirmalari Etik Kurulu onayi
alinmistir (tarih: 10.12.2021 karar no: 110-662-21).

Bulgular

Hastane Belge Yonetim Sisteminin ICD-10'a gore ayak
ve ayak bilegi yaralanmasi ile ilgili tani kodlarin taranmasi
sonucunda calisma tarihleri arasinda acil servise basvuran 835
hastanin bilgilerine ulasildi. Dislama kriterlerinin saptandigi 312
hasta calismaya alinmadi ve son degerlendirmede 523 hastanin
verileri incelendi (Sekil 1).
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Calismaya alinan hastalarin = %55,4'0  erkek (n=290),
%44,6'st kadindi (n=233) ve hastalarin yas ortalamasinin
33,82+15,329 yil oldugu saptandi. Hastalarin demografik ve
tanimlayici verileri Tablo 2'de verilmistir. Hasta basvurularinin
mevsimlere gore dagilimi incelendiginde en fazla basvurunun
ilkbahar aylarinda (%30,6), en az basvurunun kis aylarinda
(%16,1) oldugu saptandi. Hastalarin acil servise basvuru saatleri
incelendiginde en sik basvurunun 16:00-00:00 (%52,9) saatleri
arasinda oldugu, en az basvurunun 00:00-08:00 (%12,1) saatleri
arasinda oldugu saptand.

Ayak ve ayak bilegi yaralanmasina neden olan travma
mekanizmalari incelendiginde en sik nedenin diismeler (%68,8)
oldugu, daha sonra kazalar (trafik, is, ev kazalari) (%21,8) ve spor
yaralanmalarinin (%9,4) oldugu saptandi. Yaralanma bélgeleri
incelendiginde en sik etkilenen bdlgenin izole ayak bdlgesi
(%52) oldugu, izole ayak bilegi (%28,3) ve ayak-ayak bileginin
birlikte etkilendigi (%19,7) yaralanmalarin daha az gorildugi
saptandi.

Hastalarin 9%16,1'inde (n=84) kemik kirngi saptandi. Kemik
kiriklarinin en sik saptandigi bélgenin, falanks bélgesi (n=31,
%36,9) oldugu gorildi. Kemik kirigi saptanan hastalarin
0026,1'inde (n=22) metatarsal kemiklerde, %25'inde (n=21) ayak
bilegi malleolar bélgede, %711,9'unda (n=10) tarsal kemiklerde
kirik oldugu goriildi. En sik gorilen kemik patolojisinin 5.
metatars kingi (n=15, %17,8) oldugu saptandi. Hastalarda

ICD-10 ayak ve ayak bilegi
yaralanmasi ile ilgili tan1 alan hasta
sayisi
n=835
Yanhs tani kodu kullanilan hastalar
» n=157
Eksik veri saptanan hastalar
> n=94
Politravma hastalan
B
n=54
Miikerrer kayit yapilan hastalar
——
n=7
A

Son degerlendinmeye alinan hasta
sayisi

n=523

Sekil 1: Calismaya dahil edilen ve calismadan dislanan hastalarin akis
semasl

saptanan kiriklarin tipleri ve bolgelerinin sikligr Sekil 2'de
verilmistir.

Disme nedeniyle basvuran hastalarin %?15'inde, kazalar
nedeniyle basvuran hastalarin %15,8'inde ve spor yaralanmasi
nedeniyle basvuran hastalarin %24,5'inde kirik saptandi ancak
travma kategorisi ile kirik varli§r arasinda anlamli fark olmadigi
saptandi (p=0,236). Kirik bdlgeleri incelendiginde kiriklarin
%064,3'lnlin diismeye, %21,4'Uinu kazalara ve %?14,3"liniin spor
yaralanmalarina bagl oldugu saptandi. Travma kategorisi ile
kirik bélgeleri arasinda anlamli fark oldugu (p=0,001), kazalarda
saptanan kiriklarin 9%72,2'sinin falankslar bolgesinde, spor
yaralanmalarinda saptanan kiriklarin 9058,3'liniin malleolar
bélgede oldugu saptandi. Travma mekanizmalari ve kiriklarin
saptandigi bolgeler grafikte gosterilmistir (Sekil 3).

Tablo 2: Hastalarin demografik ve tanimlayici verileri

% n
Cinsiyet
Erkek 55,4 290
Kadin 44,6 233
Basvuru saati
08:00-16:00 35 183
16:00-00:00 529 277
00:00-08:00 12,1 63
Bagvuru mevsimi
IIkbahar 30,6 160
Yaz 25,8 135
Sonbahar 27,5 144
Kis 16,1 84
Travma mekanizmasi
Diisme 68,8 360
Kazalar (trafik, ev, is) 21,8 14
Spor yaralanmalari 9,4 49
Yaralanma bdélgesi
Ayak 52 272
Ayak bilegi 28,3 148
Ayak, ayak bilegi birlikte 19,7 103
Kemik kirigi
Var 16,1 84
Yok 83,9 439
Bilgisayarh tomografi
Var 54 28
Yok 94,6 495
Konsiiltasyon
Var 239 125
Yok 76,1 398
Tedavi tiirii
Elastik bandaj 32,1 168
Atel/al¢i uygulama 14,5 76
Cerrahi 3.4 18
Siitiirasyon 3,6 19
NSAII 43,6 228
Pansuman 2,7 14

Yas (yil, ortalama + standart sapma) 33,82+15,329
Toplam hasta 100 523

NSAIi: Non-steroid anti-enflamatuvar ilaclar
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Hastalarin acil serviste ¢ekilen grafi sayilari incelendiginde
hasta basina ortalama 3,21+1,281 [minimum (min.): O,
maksimum (maks.): 7] adet grafi ¢ekildigi saptandi. Hastalarin
%5,4'line bilgisayarli tomografi cekildigi ve %23,9'line (n=125)
ortopedi konsiiltasyonu istendigi saptandi.

Hastalara uygulanan tedavi yontemleri incelendiginde en sik
uygulanan tedavi yontemlerinin; non-steroid anti-enflamatuvar

Medial malleol %3,57
Lateral malleol %15,47
Bimalleolar %5,49

arsal
Kalkaneus %3,57
Talus %2,38
Tarsal, diger %2,38

‘Tarsal, multipl %3,57

Metatarsal

1. metatars %238
5. metatars %1785

Metatars, diger %4,76
Metatars, multipl ~ %1,19

Falankslar

1. falanks %13,09
5. falanks %14,28
Falanks, diger %4,76
Falanks, multipl ~ %1,19

Diger kiriklar
- %3,57

Sekil 2: Hastalarda saptanan kiriklarin bélgeleri ve tipleri

Malleolar
35 4

Falankslar Tarsal

Metatars

——Disme  ==Spor yaralanmalari

— Kazalar == Toplam

Sekil 3: Travma mekanizmalari ve kiriklarin saptandigr bélgeleri gosteren
radar grafigi
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ilaglar (NSAII) recete edilmesi (%043,6) ve elastik bandaj
uygulamasi (%32,1) oldugu goriildi. Hastalarin %3,4'linde
cerrahi tedavi uygulandigi saptandi.

Ayak ve ayak bilegi travmasi hastalarinin ortalama
maliyetleri incelendiginde hasta basina diisen ortalama
maliyetin 123,22+505,114 (medyan= 32,07 min.: 15,5 maks.:
5797,68) Turk Lirasi (TL) oldugu saptandi. Calismada incelenen
degiskenlerin maliyet lizerine etkileri Tablo 3'te verilmistir.
Yas ve maliyet arasinda anlaml iliski saptanmadi (p=0,253).
Erkeklerde hasta basina disen ortalama maliyetin 131,01 TL
oldugu, kadinlarda ise 111,04 TL oldugu, ancak cinsiyet acisindan
maliyette istatistiksel olarak anlamli fark olmadigi saptandi
(p=0,108).

Hastalarin acil servise basvuru saatleri acisindan maliyetler
arasinda istatistiksel olarak anlamli fark saptanmadi (p=0,607).
Hastalarin acil servise basvurdugu mevsimler acisindan
maliyetler arasinda anlaml fark saptanmadi (p=0,414).

Travma kategorisi agisindan maliyetler incelendiginde
diisme, kazalar ve spor yaralanmalari arasinda anlamli fark
oldugu (p=0,002), maliyetin en yiiksek saptandigi grubun spor
yaralanmalari oldugu ve ikili karsilastirmalar yapildiginda asil
farkin disme ve spor yaralanmalari arasinda oldugu saptandi
(p=0,002). Kirik saptanan hastalarda kirik bélgesi acisindan
maliyetler arasinda anlamh diizeyde fark oldugu saptandi
(p<0,001). Maliyetin en ylksek saptandigi kirik bélgesinin
malleolar bdlge oldugu, en diisiik saptandigi bolgenin falankslar
oldugu saptandi. Ikili karsilastirmalar vyapildiginda farkin
kaynaginin daha dustik maliyete sahip olan falankslar bolgesi
oldugu, malleolar ve tarsal bolge kiriklari arasinda fark olmadigi
saptandi (p=1).

Hastalara uygulanan tedavi tipleri arasinda maliyet acisindan
anlamli diizeyde fark oldugu saptandi (p<0,001). En ylksek
maliyetin cerrahi tedavi uygulanan grupta (2172,11+1767,376)
oldugu saptandh. ikili karsilastirmalar yapildiginda elastik bandaj
uygulanmasi ile NSAIi (p=1), elastik bandaj uygulanmasi ile
pansuman (p=1), NSAIi ile pansuman (p=1) arasinda maliyet
acisindan anlamli fark olmadigi, farkin asil kaynaginin daha
diisiik maliyetlere sahip elastik bandaj, NSAIil, pansuman
gruplari ile daha yiiksek maliyetlere sahip cerrahi tedavi, atel/
alci uygulamasi, satiirasyon gruplari arasinda oldugu saptand..

Hastalara cekilen grafi sayisi ile maliyetler arasinda anlamli
derecede fark oldugu ve hastalara ¢ekilen grafi sayisi ile maliyet
arasinda orta dlzeyde bir korelasyonun oldugu saptandi
(Spearmans's rho; p<0,001 ve r=0,457). Hastalarda cekilen
grafi sayisi ile; yas (p=0,367), cinsiyet (p=0,228), basvuru saati
(p=0,778) ve basvuru mevsimi (p=0,380) agisindan istatistiksel
olarak anlamli fark saptanmamistir. Cekilen grafi sayisinin, kirik
saptanan hastalarda (3,65+1,33), kirk saptanmayan hastalara
(3,13+1,255) gore istatistiksel olarak anlamli diizeyde yiiksek
oldugu saptandi (p=0,001). Cekilen grafi sayisinin, konsiiltasyon
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istenen hastalarda (3,58+1,213), konsiiltasyon istenmeyen
hastalara (3,1+1,282) gore istatistiksel olarak anlaml diizeyde
yiiksek oldugu saptandi (p=0,001). Malleolar, tarsal veya
metatarsal bdlgelerde kirik saptanan hastalarda cekilen grafi
sayisinin kirtk saptanmayan ve falanks bolgesinde kirik saptanan
hastalara gore daha yliksek oldugu saptanmistir (p<0,001).
Uygulanan tedavi tiirline gore cekilen grafi sayilari ikili gruplar
seklinde karsilastirildiinda; siiturasyon, NSAIi veya pansuman
uygulanan hastalarda cekilen grafi sayisinin elastik bandaj, atel/
alci veya cerrahi tedavi uygulanan hastalara gore daha disiik
oldugu saptanmistir (p<0,001).

Calismamizda ayak ve ayak bilegi travmasina neden olan en
sik mekanizmanin diismeler oldugu, hastalarin %16,1'inde kemik
kirngr oldugu ve en sik kemik kirigiin falankslar bélgesinde

Tablo 3: Degiskenlerin maliyet iizerine etkileri

Ortalama Medyan

maliyet (TL) (L)
Tiim hastalarda 123,22 32,07
Yas
Cinsiyet
Erkek 133,01 35,2
Kadin 111,04 30
Travma mekanizmasi
Diisme 122,48 30
Kazalar 105,63 35,2
Spor yaralanmalari 169,64 56,6
Yaralanma bolgesi
Ayak 99,52 30
Ayak bilegi 197,30 35,2
Ayak ve ayak bilegi 79,39 35,2
Kemik king
Var 510,05 78,2
Yok 50,26 29,2
Kirik bolgesi
Malleolar 122391 143,7
Tarsal 963,23 153,35
Metatarsal 170,91 76,75
Falankslar 107,51 59,7
Tedavi tiirii
Elastik bandaj 34,01 29,2
Atel/al¢ uygulama 102,12 78,2
Cerrahi 217211 1049,89
Suttirasyon 207,25 115,33
NSAII 32,37 29,2
Pansuman 39,56 31,45
Bilgisayarli tomografi
Var 967,86 143,75
Yok 75,45 30
Konsiiltasyon
Var 378,26 7,7
Yok 43,13 29,2

NSAIi: Non-steroid anti-enflamatuvar ilaglar, Min.: Minimum, Maks.: Maksimum, TL: Trk Lirasi

(%36,9) oldugu saptanmistir. Ayak ve ayak bilegi travmasi
nedeniyle acil servise basvuran hastalarin ortalama maliyetinin
123,22 TL oldugu ve en yiiksek maliyetin cerrahi tedavi
uygulanan hastalarda (2172,11+1767,376) oldugu saptanmistir.

Ayak ve ayak bilegi travmalari, acil servislerde en yaygin
gorilen kas-iskelet sistemi yaralanmalaridir ve 6nemli sosyo-
ekonomik etkileri vardir (9). Literatiire bakildi§i zaman ayak
ve ayak bilegi travmalar ile ilgili calismalarin daha cok spor
dallariyla iliskili yaralanmalar olarak (atlet, futbolcu ve buz
hokeyi oyunculari vb.) ve ayak ya da ayak bilegi burkulma veya
kemik kiriklari gibi alt gruplar tzerinde yapildigr goriilmektedir
(10-13). Bizim ¢alismamizda belirli bir travma mekanizmasi veya
belirli bir yaralanma tipine sahip hastalardan ziyade acil servise
ayak ve ayak bilegi travmasi nedeniyle basvuran tiim hastalarin
dahil edilmesi nedeniyle ayak ve ayak bilegi travmasi olan
hastalarin klinik 6zellikleri ve saghk bakim giderleri konusunda
daha genel sonuclar elde edilmistir.

Min. Maks. .

+ Standart sapma () () p-degeri

505,114 15,5 5797,68 N/A
0.253

510,225 15,5 5797,68 0.108

499,506 21,5 5685,59

558,694 15,5 5797,68

289,453 15,5 2543 0.002

489,821 23,2 3262,43

402,362 15,5 5797,68

725,541 15,5 5685,59 0.014

324,857 23,2 3279,35

1185,509 215 5797,68 <0,001

85,048 15,5 8213

1748,259 63,1 5685,59

1857,724 82,8 5797,68 <0,001

265,012 65,7 1005,18

219,538 21,5 993,5

15,784 215 120,69

57,524 58,8 358,77

1767,376 332,09 5797,68 <0,001

195,077 84,39 7371

15,322 15,5 188,09

21,554 19,7 100,65

1571,080 70,5 5685,59 <0,001

303,268 15,5 5797,68

988,245 215 5797,68 <0,001

59,330 15,5 7371
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Ulkemizde daha 6nce yapilan bir calismada ayak ve ayak
bilegi travmasi olan hastalarin yas ortalamasinin 37,2 yil oldugu
ve hastalarin %51,1'nin kadin oldugu saptanmistir (14). Amerika
Birlesik Devletleri'nde (ABD) yapilan retrospektif bir calismada
ise ayak ve ayak bilegi kirigi veya cikigi olan 280.933 hastanin
yas ortalamasinin 43,8 yil oldugu ve hastalarin %42,6'sinin
kadin oldugu saptanmistir (11). Doherty ve ark. (15) yaptigi meta
analizde ise ayak bilegi burkulmasinin kadinlarda daha yiiksek
oldugu saptanmistir. Bizim ¢alismamizda ise ayak ve ayak bilegi
travmasinin erkeklerde daha fazla oldugu ve yas ortalamasinin
ise mevcut calismalara gore daha disik oldugu gorildi.
Literatiirdeki bu farklihgin calismalarin yapildigr bdlgelerdeki
niifus icerisindeki yas ve cinsiyet oraniyla iliskili oldugunu
diistinmekteyiz.

Ayak ve ayak bilegi travma mekanizmasina bakildiginda
calismamizda en sik nedenin diisme oldugu goriildi. Waterman
ve ark. (16) yaptigi calismada hastalarin yaklasik yarisinda
atletik aktivite sirasinda yaralanmanin  meydana geldigi
saptanmistir. Halmer ve ark. (17) yaptigi calismada da hastalarin
yaklasik yarisinda spor aktivite sirasinda yaralanmanin oldugu
saptanmistir.  Calismamizda literatlirden farkh olarak spor
aktivite esnasinda goriilen yaralanmalarin az gorilmesinin
nedeni; hastanemizin konum olarak spor komplekslerinden uzak
olusu ve basta profesyonel sporcular olmak Uzere sporcularin
travma sonrasi daha c¢ok spor hekimine basvurmasiyla ilgili
olabilir.

Calismamizda hastalarin yaklasik vyarisinin acil servise
aksam saatlerinde basvurdugu saptanmistir. Hglmer ve ark.
(17) yaptigi cahismada da travma etiyolojisindeki farkhihga
ragmen calismamiza benzer sekilde travmalarin en sik 6gleden
sonra veya aksam saatlerinde oldugu gorilmiistiir. Bu durum;
belirtilen saat diliminin sosyal yasamin en aktif zamani olmasi
ve hastalarin o saatlerde acil servis disinda ortopedi veya spor
hekimligi poliklinik hizmeti alamamasiyla iliskili olabilir.

Kemik kiriklari, ayak ve ayak bilegi travmasi olan hastalarda
hem hasta sagligi hem de maliyet acisindan en istenmeyen
durumlar arasindadir. Travma sonrasi kemik yapilarda gorilen
kirk oranlari calismalar arasinda farklihk gdstermektedir.
Beckenkamp ve ark. (18) yapmis oldugu meta-analiz sonucunda
ayak bilegi ve ayak kingi prevelansi %0 ila %35 arasinda
degisirken, ortalama 9%716,3 oldugu saptanmistir. Bizim
calismamizda da literatlirle uyumlu olarak kirik prevelansi
%16,1 olarak bulunmustur (18).

Ayak ve ayak bilegi travmasi sonrasi goriilen kiriklar,
travmanin tiirl, yonu ve siddetiyle iliskili olarak farkli bolgelerde
gorilebilir. Stiell ve ark. (19) yapmis oldugu calismada travma
mekanizmasinin siklikla (%83,9) burkulma oldugu ve en sik
malleolar bdlgede kirk goriildigl saptanmistir. Ekinci ve ark.
(14) yaptigi calismada da en sik malleolar bélgede kirik saptanmis
ve kirik saptanan hastalarin travma etiyolojisinin %85'inin
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burkulma oldugu goriilmustiir. Bizim ¢caismamizda ise %36,9 ile
en sik falanks bolgesinde kirik oldugu goriildii. Calismamizda
diger calismalardan farkli olarak falanks bolgesinde daha fazla
kirik olmasinin, hasta grubunda en sik travma mekanizmasinin
diisme olmasiyla iliskili oldugunu duslinmekteyiz. Ayrica
calismamizda travma kategorisi ile kirik bolgeleri arasinda
anlaml fark oldugu saptanmustir.

Travma hastalarinda kemik yapilardaki kiriklari saptamak icin
kullanilan en kolay, ulasilabilir ve ucuz yontem direk radyografik
incelemedir. Stiell ve ark. (19) yapmis oldugu calismada hasta
basina ortalama radyografik inceleme sayisi 1,2 adet olarak
saptanmistir. Calismamizda ise hasta basina ortalama 3,21
adet radyografik cekim yapildigr gorilmistir. Calismamizda
hasta basina ortalama radyografik inceleme sayisinin daha
fazla olmasinin acil servisteki yogunluk nedeniyle hekimlerin
ayrintili fizik muayene yapamamasi ve artan malpraktis davalari
nedeniyle kendilerini glivene alma icglidUsiiyle gereginden fazla
tetkik istemesiyle iliskili oldugu diistinmekteyiz. Calismamizda
hastalara daha fazla radyografi cekilmesinin bir nedeni
olarak, ayak ve ayak bilegi travmasi nedeniyle hastanemiz acil
servisine basvuran hastalarin degerlendirilmesinde, radyografik
gorlintiilemenin asiri kullanimini azaltmak icin glvenilir bir
yontem olarak kabul edilen Ottawa Ayak Bilegi ve Ayak Kurallari
(%095 ile %100 arasinda duyarhhk) gibi klinik karar destek
sistemlerinin rutin olarak kullaniimamasiyla iliskili oldugunu
dustinmekteyiz (18).

Ayak ve ayak bilegi travmalari, travmanin siddetine ve tiirine
bagli olarak hem dogrudan hem de dolayli olarak mali sonuglara
yol acmaktadir (4,20). Dogrudan mali etkisi saglik sistemi
Uzerinde hem tanisal goriintileme hem de tibbi ve fizyoterapi
tedavi harcamalari kapsamaktadir. Dolayli mali etkisi ise
travmaya bagli olarak hastalarin is glicli kaybi yasamasi ve kendi
calistiklart kurum ya da kuruluslarda Uretkenlik kaybina neden
olmasidir (21). Noback ve ark. (22) yaptigi calismada toplam
maliyetin 9%58,7'sini dogrudan mali etkilenmenin ve %41,3"ln
ise dolayl mali etkilenmenin olusturdugu saptanmistir.

Literatlirdeki maliyet lizerine yapilmis calismalara baktigimiz
zaman De Boer ve ark. (4) yapmis oldugu calisma sonucunda
ayak ve ayak biledi yaralanmalarinin hasta basina maliyeti 2010
yilinda 1,49 Euro (€) olarak bulunmus ve kemik kiriklarinin
en pahali yaralanma tiri oldugu saptanmistir (ayak kemigi
kirik maliyeti: 1,06 €, ayak bilegi kemik kirik maliyeti: 3,46 €).
Hartholt ve ark. (23) 2011 yilinda 65 yas ve Ustii hastalarda
yapmis oldugu calisma sonucunda; ayak kemigi kiriklarinin hasta
basina maliyeti 2,9 €, ayak bilegi kemik kiriklarinin maliyetinin
ise 11,1 € oldugu gorilmistiir. Bizim calismamizda ise hasta
basina diisen ortalama maliyetin 123,22 TL oldugu ve yas ile
maliyet arasinda anlamli iliskinin olmadigi saptandi. ilerleyen
yasla birlikte kemik kirilganligindaki artisla iliskili olarak travma
sonrasi kirtk gorilme sikhgr artmakta ve bu durum tedavi
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maliyetini artirmaktadir. Bizim calismamizda yas ile maliyet
arasinda anlamh iliskinin olmamasi drneklem buyuklaginin
kiiclik olmasiyla iliskili olabilir.

Travma sonrasi hastalara uygulanan tedavi yontemine
bagli olarak maliyet degiskenlik gostermektedir. Cahismamizda
hastalara uygulanan tedavi tipleri arasinda maliyet acisindan
anlamli fark oldugu ve en yiiksek maliyetin cerrahi tedavide
oldugu gorildi. Noback ve ark. (22) yaptigi calismada da hasta
basina maliyetin ameliyatla tedavi edilen hastalar (354 ABD
Dolari) ve ameliyatsiz tedavi edilen hastalar (14,8 ABD Dolari)
arasinda anlamh olarak fark oldugu bulundu.

Calismamizda travma sonrasi tedavi maliyetinin ayak
bilegi travmasi olan hastalarda daha yuksek oldugu ve farkin
istatistiksel acidan anlamli oldugu gorulmustiir. Cumps ve ark.
(24) sporcular {zerinde yapmis oldugu calisma sonucunda
ayak bilegi travmalarinin hasta basina toplam tibbi maliyetin
197 €, ayak travmalarinin ise 52 € oldugu gorulmistir.
De Boer ve ark. (4) calismasinda da benzer sekilde hasta
basina maliyetin ayak bilegi travmalarinda daha yuksek
oldugu gorulmistir. Ayak biledgi travma sonrasi maliyetin
daha ytiksek olmasini tedavi siiresinin uzun siirmesine bagli
olarak dolayli maliyet artisi ve tedavide ameliyat gibi yliksek
maliyetli tedavi seceneklerinin daha fazla uygulanmasi ile
ilgili oldugunu diisiinmekteyiz.

Calismanin Kisithliklar

Cahsmamizin ~ kisitlamalarina  arasinda;  calismanin
retrospektif dizayn edilmesi nedeniyle veri kayiplarina bagli
calismadan dislanan hasta sayisinin fazla olmasi, tek merkezde
yapilan bir calisma olmasi nedeniyle hasta popiilasyonunun
tim toplumu vyansitamayacagi, pediatrik hasta grubunun
calismaya dahil edilmemis olmasi, ¢alismaya dahil edilen hasta
sayisinin maliyet analizi acisindan gorece az olmasi ve saghk
bakim giderlerinin incelenmesinde sadece dogrudan maliyetin
gosteren tamiftedavi giderlerinin kullamiimasi ancak dolayl
hasta maliyeti ve uzun donem mali etkilerin incelenmemis
olmasi yer almaktadir.

Bu calismada hasta basi ortalama hastane ici saghk bakim
giderinin 123,22 TL oldugu gériildi. Isgiicii kaybi ve fonksiyonel
kayiplar gibi dolayli mali etkilenmeler de dikkate alindiginda
ayak ve ayak bilegi travmalarina bagh saghk bakim giderlerin
ekonomik agidan onemli bir yik olusturdugu sdylenebilir. Ayak
ve ayak bilegi travmalarinda hastane ici saghk bakim giderlerinin
ana belirleyicisinin hastada kemik kiriklarinin varhgi oldugu,
en yiliksek maliyetin spor yaralanmalari nedeniyle basvuran
hastalarda goriilmustiir. Ayak ve ayak bilegi yaralanmalarinda
en yaygin travma mekanizmasinin diisme oldugu saptanmistir.
Ayak ve ayak bilegi travmasina bagh saglik bakim giderlerinin

azaltilmasi i¢in diisme ve spor yaralanmalarina karsi 6nlemlerin
alinmasi gerektigini dlisiinmekteyiz.
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Sezaryen Dogum Oykusti Olan Gebelerde Dogum Korkusunun Belirleyicileri
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Abstract

Objectives: In this study, it was aimed to examine the fear of childbirth (FOC) and the factors associated with FOC in pregnant women who had a
history of cesarean section in their previous pregnancies.

Materials and Methods: The study included pregnant women who were followed up in the pregnant outpatient clinic, had a history of previous
cesarean section, and were between the 24" and 40" weeks of their current pregnancies. A sociodemographic and clinical information form, which
included information about age, education level, current pregnancy and previous pregnancies, psychiatric and internal disease history, and sexual
functions, was filled in for all pregnant women in the study. All pregnant women completed the Beck depression inventory (BDI) and Beck anxiety
inventory (BAI).

Results: One hundred and thirty-one pregnant women were included in the study and 74.4% of them declared that they experienced significant
FOC. It was determined that the pregnant women with FOC experienced statistically significantly more fear during vaginal examination, reported
pain/contraction during sexual intercourse, expressed fear that they would experience pain/contraction during sexual intercourse and higher scores
of BDI, BAL In logistic regression analysis, it was found that education level, fear in vaginal examination, and fear of pain during sexual intercourse
predicted the FOC.

Conclusion: A high rate of FOC is also seen in pregnant women with a history of cesarean section, and vaginismus is an important risk factor for
FOC in these women. Questioning vaginismus in all pregnant women will contribute to both pregnancy follow-ups and decreasing the rates of
elective cesarean section.

Key Words: Cesarean Section, Fear Of Childbirth, Pregnancy, Vaginismus

Amac: Bu calismada onceki gebeliklerinde sezaryen dogum Oykiisii olan gebelerdeki dogum korkusu ve dogum korkusu ile iliskili etkenlerin
incelenmesi amaglanmistir.

Gerec ve Yontem: Calismaya gebe polikliniginde takip edilen, daha dnce sezaryen dogum Gykiisii olan ve simdiki gebeliklerinin 24.-40. haftalari
arasinda olan gebeler dahil edildi. Calismaya dahil edilen tiim gebeler icin yas, egitim diizeyi, simdiki gebelik ve dnceki gebelikler ile ilgili bilgiler,
psikiyatrik ve dahili hastalik dykiisii, cinsel islevlerle ilgili bilgilerin oldugu sosyodemografik bilgi formu dolduruldu ve klinik bilgileri kaydedildi. Tlim
gebeler Beck depresyon dlcegi (BDO), Beck anksiyete élcegini (BAO) doldurdular.

Bulgular: Calismaya 131 gebe dahil edildi ve %74,4't dogum korkusu yasadiklarini beyan etti. Dogum korkusu yasayan gebelerin istatistiksel olarak
anlamli oranda daha fazla vajinal muayene sirasinda korku yasadigi, cinsel iliski sirasinda agri/kasilma bildirdigi ve cinsel iliski sirasinda agri/kasiima
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yasayacagina dair korku ifade ettigi; BDO ve BAO puanlarinin daha yiiksek oldugu saptandi. Lojistik regresyon analizinde egitim diizeyi, vajinal
muayenede korku, cinsel iliski sirasindaki agri korkusunun dogum korkusunu predikte ettigi bulundu.

Sonuc: Sezaryen Oykiisii olan gebelerde de yiiksek oranda dogum goriilmektedir ve bu gebelerde vajinismus dogum korkusu agisindan énemli bir risk
faktoriidir. Vajinismusun tiim gebelerde sorgulanmasi hem gebelik takipleri hem de elektif sezaryen oranlarinin diisiiriilmesine katkida bulunacaktir.

Anahtar Kelimeler: Sezaryen Dogum, Dogum Korkusu, Gebelik, Vajinismus

Introduction

Pregnancy and childbirth are the most important events
in a woman's life. Women experience various emotions during
their pregnancy; in addition to positive feelings about having
a child, they also experience worries about themselves and
their baby during pregnancy, childbirth or postpartum period.
Fear of childbirth (FOC) may be present throughout the entire
pregnancy, being more intense in the last trimester (1). FOC, also
called tocophobia in the literature, indicates a state of anxiety
beyond what is expected about what may happen at the time of
birth and a clear view has not emerged as to what level it can
be called a phobic reaction (2).

The frequency and severity of the FOC varies between
societies (3,4). It is reported that the frequency of FOC is higher
in eastern societies than in western societies (5) and the rate of
FOC was found to be 42% in a study conducted in Turkey (6).

There are many risk factors for FOC, such as advanced age,
low education level, low socioeconomic level, having symptoms
of depression or anxiety, being nulliparous or multiparous (4,7,8).
In a study, it was reported that the FOC was higher in pregnant
woman who complained of pain during sexual intercourse (4).
Considering that women who are afraid of experiencing pain
during sexual intercourse may prefer cesarean section by avoiding
vaginal delivery and it may be associated with an increase in
the number of elective cesarean sections. It seems important to
examine the relationship between vaginismus and FOC.

The FOC seen in pregnant women can also have many
undesirable physical and psychological consequences. It
has been reported that severe FOC may lead to negative
consequences such as avoidance of pregnancy, termination of
pregnancy, higher pain perception during delivery, an increase
in the number of emergency or elective cesarean sections,
postpartum depression and post-traumatic stress disorder,
and problems in mother-baby attachment (9). The importance
and necessity of detecting the FOC in pregnant women and
appropriate intervention emerges considering the possible
negative consequences.

Today, it is thought that persistent and untreated FOC may
be an indication for cesarean delivery when increased rates of
cesarean rate in all societies is considered (10). It is noteworthy
in women who preferred cesarean delivery due to the FOC in
their previous pregnancies, the FOC continued in the postpartum
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period and in their subsequent pregnancies. This supports
that cesarean delivery is not a solution for the FOC (11). It is
important to evaluate the reasons for the choice of pregnant
women who prefer cesarean section due to the increase in the
number of elective cesarean sections, which is stated to be one
of the important negative consequences of the FOC.

Considering that women who had a cesarean delivery in the
past may also experience FOC in their current and subsequent
pregnancies, it is clearly seen that these women should be
evaluated in many dimensions in terms of FOC. Although there
are many studies in the literature investigating the frequency
and possible causes of FOC in pregnant women who are
expected to give vaginal childbirth, the rate and causes of FOC
have not been adequately investigated in pregnant women who
know that they will also have a cesarean section in their current
pregnancies due to having had a cesarean section in the past.

In this study, it was aimed to examine the FOC and the
factors associated with FOC in pregnant women who had a
history of cesarean section in their previous pregnancies. The
hypothesis of the study is that there are several factors related
with FOC in pregnant women who have a history of cesarean
section in their previous pregnancies, similar to those who do
not have a history of cesarean section.

Materials and Methods

Study Sample

The study included pregnant women who were followed
up in the obstetric outpatient clinic of Dr. Zekai Tahir Burak
Women's Health and Obstetrics Training and Research
Hospital, had a history of previous cesarean section, and were
between the 24"-40" weeks of their current pregnancies. The
pregnant women were informed about the study. After they
agreed to participate in the study they signed the informed
consent form. There was no exclusion criteria in the study. The
study was approved the ethics committee of Dr. Zekai Tahir
Burak Women's Health Training and Research Hospital (date:
27.05.2013, approval no: 41).

Procedure

Socio-demographic information form was filled in for
all pregnant women included in the study and their clinical
information was recorded. The sociodemographic information
form includes information about age, education level, current
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pregnancy and previous pregnancies, history of psychiatric and
internal diseases, and sexual functions. All pregnant women
completed the Beck depression inventory (BDI) (12,13), and
Beck anxiety inventory (BAI) (14,15).

Statistical Analysis

The analysis of the data was made with the SPSS 26 program
and it was studied with a confidence level of 95%. Skewness
and kurtosis values were calculated to examine the compliance
of inventory scores, demographic and pregnancy-related
variables with normal distribution. The obtained kurtosis and
skewness values between +3 and -3 are considered sufficient
for the normal distribution (16,17). According to the results,
demographic/pregnancy-related variables and BAI and BDI
scores showed normal distribution. For categorical variables,
the data left blank by the pregnant women were accepted
as missing data and analyzes were made accordingly. N (%)
statistics are given for categorical (qualitative) variables, mean
and standard deviation (mean+SD) statistics are given for
numerical (quantitative) variables.

Chi-square test was used for categorical variables and t-test
was used for continuous variables in the comparison of groups
with and without FOC. Factors affecting FOC were analyzed
with the Logistic Regression test and p<0.05 was considered
statistically significant.

The study included 131 pregnant women who had a history
of previous cesarean section, and were between the 24%-4Q%
weeks of their current pregnancies. The mean age of the sample
was 29.48+5.52. Of the women, 22.7% were under the age
of 25, 25.82% were between the ages of 25-29, 31.8% were
between the ages of 30-34, and 19.7% were aged 35 and over.
The mean week of gestation was 32.45+4.66. The gestation
week was below 32 weeks in 36.1%, between 32-36 weeks in
39.8%, and between 37-40 weeks in 24.1% of pregnant women.

There was a history of curettage in 20.0% of the pregnant
women, abortion in 32.3%, and stillbirth in 12.0%. In the whole
sample, there were 18 (13.5%) pregnant women who had a
vaginal delivery in one of their previous pregnancies.

While pregnant women having been examined five or less
times during pregnancy constitute 12% of the sample; the rate
of pregnant women who had six or more examinations was 88%.
49.6% of the pregnant women stated that they had at least one
vaginal examination during their follow-up, and 54.4% of the
pregnant women who had a vaginal examination reported that
they experienced fear during of vaginal examination. 14.5% of
women received training on pregnancy and childbirth during
pregnancy. Socio-demographic and pregnancy-related variables
are shown in Table 1.

When pregnant women with and without FOC were
compared, it was found that pregnant women with FOC
experienced statistically significantly more fear during
vaginal examination, reported pain/contraction during sexual
intercourse, and fear of experiencing pain/contraction during

Table 1: Socio-demographic and pregnancy-related variables

Mean + SD
Age 29.48+5.52
Duration of marriage 97.07+45.79
Gestational week 32.45+4.66
Total number of pregnancies 3.13+1.3
Number of examinations during pregnancy 9.21+4.11
Beck depression inventory 15.3+10.23
Beck anxiety inventory 10.74+6.73

N (%)
Level of education
Middle school and below 65 (49.6)
High school and above 66 (50.4)
Working status
Yes 14 (10.5)
No 119 (89.5)
History of internal disease
Yes 32 (24.8)
No 97 (75.2)
History of psychiatric disease
Yes 17 (13)
No 114 (87)
Having problems in previous childbirths
Yes 40 (30.1)
No 93 (69.9)
Having problems with the current pregnancy
Yes 54 (40.9)
No 78 (59.1)
Vaginal examination during pregnancy
Yes 66 (49.6)
No 67 (50.4)
Experiencing fear in the vaginal examination during
pregnancy
Yes 37 (56.9)
No 28 (43.1)
Pain/contraction during sexual intercourse
Yes 66 (50.4)
No 65 (49.6)
Fear of pain during sexual intercourse
Yes 58 (45.7)
No 69 (54.3)
Declaration of fear of childbirth
Yes 99 (74.4)
No 34 (25.6)
Reasons for fear of childbirth*
Possible complications with the mother 68 (68.7)
Possible medical problem in the baby 48 (48.5)

Other 18 (18.2)

*Multiple choice question
SD: Standard deviation
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sexual intercourse (p<0.05). Anxiety and depression inventory
scores are significantly higher in women who are afraid of
childbirth. There was no difference between the two groups
in terms of other variables. The analyzes comparing the socio-
demographic characteristics and pregnancy-related variables of
pregnant women with and without FOC are shown in Table 2.

In the logistic regression analysis to evaluate the factors
determining the FOC; level of education, fear of vaginal
examination, fear of pain during sexual intercourse affect the
FOC statistically significantly (p<0.05). It was determined that
the FOC was 11.0 times higher in those with a secondary school
education level and below, 11.5 times more in those who was
afraid of vaginal examination, and 28.1 times more in those
who were afraid of pain during sexual intercourse. The effect of
other variables on FOC was not statistically significant (p>0.05)
(Table 3).

In this study, it was aimed to evaluate the risk factors
associated with FOC in pregnant women with a history of
cesarean section in the past. In clinical practice, it has been
observed that women with a history of cesarean section in
their previous pregnancies also have concerns about what may
happen at the time of delivery in their subsequent pregnancies,
and they have fears about childbirth. The continuation of FOC in
the subsequent pregnancies of women who preferred cesarean
section due to FOC coincides with these clinical observations

(11).

In studies about FOC in pregnant women in many countries,
including our country, the severity of FOC is evaluated using
the A version scale of the WIJMA Delivery Expectation/
Experience Questionnaire. Since pregnant women with a
history of cesarean section in the past were not included in the
sample of the study in which this questionnaire was developed,
it cannot be used to evaluate the severity of FOC in this group
(18,19). WIJMA-A is the only questionnaire whose validity-
reliability studies have been conducted to evaluate the FOC
in our country (19). The study was conducted in accordance
with the original questionnaire and pregnant women with a
history of cesarean section were not included in the study. Of
the 131 pregnant women included in our study who had a
history of cesarean section in the past, 74.4% stated that they
were afraid of childbirth. Although the severity of the FOC
of the pregnant women in this sample cannot be evaluated
objectively, it is seen that the rate of FOC is higher than other
studies conducted in Turkey (6,20).

It is stated in the literature that there are many risk factors
for FOC such as advanced age, low education level, low
socioeconomic level, having symptoms of depression or anxiety,
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being nulliparous or multiparous (4,7,8). While it is thought
that the lack of experience about childbirth in primiparous
women plays a role in the FOC, it has been suggested that past
negative childbirth experiences in multiparous women cause
FOC in subsequent pregnancies (21,22). The high rate of FOC in
this study conducted with multiparous pregnant women with
a history of cesarean section may suggest that past negative
experiences of cesarean section may cause FOC. However, the
fact that there was no difference between the two groups
with and without FOC in terms of experiencing medical
problems in previous pregnancies indicates that the FOC is
not related to procedures or complications during previous
deliveries. Despite the previous cesarean section experience,
which was perceived as uneventful by the pregnant, it comes
to mind that the pregnant women who have FOC in their
current pregnancies may also have experienced FOC in their
previous pregnancies and may have preferred cesarean delivery
because of the FOC. Although the reasons for the previous
cesarean section of the pregnant women are not known in
this study, it is estimated that the study population includes
a group of women who preferred cesarean section in their
previous pregnancies due to FOC. Continuing to have FOC in
the subsequent pregnancy despite a perceived uneventful past
cesarean section experience suggests that the experience of
cesarean section does not have a positive effect on the FOC
in subsequent pregnancies. This result seems to be compatible
with studies reporting that cesarean section is not a solution
for FOC (11).

Another risk factor of FOC is vaginismus. In a study, the
rate of painful sexual intercourse was found to be 29.6% in the
whole group and experiencing moderate to severe dyspareunia
in the first intercourse in multiparous women was found to be
one of the predictors of the FOC (4). Vaginismus/genital-pelvic
pain/penetration disorder (DSM-5) is described as persistent or
recurrent difficulty with vaginal penetration, pain during vaginal
intercourse, fear of experiencing vulvovaginal pain during or
where penetration is anticipated, or marked tension/contraction
of the pelvic floor muscles during vaginal penetration attempt
(23).

Vaginismus/genital-pelvic pain/penetration disorder is also
considered as a reflex contraction of the pelvic floor muscles
associated with the phobic avoidance response in situations
such as vaginal delivery and vaginal examination which are
thought to cause pain in addition to the one experienced during
sexual intercourse (24). It is also reported that women with
vaginismus may neglect their routine pregnancy examinations
due to the fear of experiencing pain during vaginal examination
(24), and they may prefer cesarean section at a higher rate due
to the fear of experiencing pain during vaginal delivery (25-
27). If vaginismus is overlooked or untreated, it may lead to
a cesarean section decision without a medical indication. In
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Table 2: Comparison of pregnant women with and without fear of childbirth in terms of socio-demographic characteristics, pregnancy-

related variables and clinical features
Fear of childbirth (+)

Mean + SD
Age 29.36+5.51
Marriage duration (months) 99.15+45.11
Gestational week 32.73+4.52
Number of examinations during pregnancy 9.26+4.14
Total number of pregnancies 3.07+1.26
BAI 16.52+10.77
BDI 11.32+7.16

N (%)
Level of education
Middle school and below 50 (76.9)
High school and above 47 (71.2)
History of internal disease
Yes 21 (65.6)
No 75 (77.3)
History of psychiatric disease
Yes 12 (70.6)
No 86 (75.4)
Curettage
Yes 16 (80)
No 83 (73.5)
Miscarriage
Yes 29 (67.4)
No 70 (77.8)
Vaginal delivery
Yes 12 (66.7)
No 87 (75.7)
Stillbirth
Yes 11 (68.8)
No 88 (75.2)
Vaginal examination during pregnancy
Yes 52 (78.8)
No 47 (70.1)
Experiencing fear in the vaginal examination during pregnancy
Yes 33(89.2)
No 20 (64.5)
Education during pregnancy
Yes 14 (73.7)
No 83 (74.1)
Pain/contraction during sexual intercourse
Yes 59 (89.4)
No 40 (61.5)
Fear of pain during sexual intercourse
Yes 51 (87.9)
No 44 (63.8)
Having medical problems in previous pregnancies
Yes 31 (77.5)
No 68 (73.1)
Medical problem in current pregnancy
Yes 41 (75.9)
No 58 (74.4)

2 t-test in independent groups, b: Chi-square test, BDI: Beck depression inventory, BAI: Beck anxiety inventory

Fear of childbirth (-)
Mean + SD
30.12+5.6
93.18+48.48
31.82+5.07
9.06+4.09

3.35+1.41

11.76+7.56
9.06+5.03

N (%)

15 (23.1)
19 (28.8)

1 (34.4)
22 (22.7)

5(29.4)
28 (24.6)

4 (20)
30 (26.5)

14 (32.6)
20 (22.2)

6(33.3)
28 (24.3)

5(31.3)
29 (24.8)

14 (21.2)
20 (29.9)

4(10.8)
11 (35.5)

5(26.3)
29 (25.9)

7 (10.6)
25 (38.5)

7(12.7)
25 (36.2)

9(22.5)
25 (26.9)

13 (24.1)
20 (25.6)

t

-0.691
0.654
0.974
0.248
-1,095
2,813
2,017
XZ

0.298

1,169

0.017

0.116

1.136

0.273

0.063

0.889

4,624

0.001

12,297

8,521

0.099

0.001

pa

0.491
0,514
0.332
0.804
0.276
0.006"
0.047*
p’

0.585

0.280

0.896

0.733

0.287

0.602

0.802

0.346

0.032*

0.999

<0.001*

0.004"

0.753

0.999
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Table 3: Risk factors of fear of childbirth (logistics regression analysis)

Variable B se.

Age -0.601 0.631
Marriage duration (months) 0.349 0.512
Gestational week -0.365 0.518
Total number of pregnancies -0.293 0.547
BAI 0.892 0.652
BDI -0.005 0.841
Education level (Secondary school and below) 2,402 1,109
History of internal disease (Yes) 0.695 1,055
Problem in current pregnancy (Yes) -1,350 0.926
Fear of vaginal examination (Yes) 2,445 1,143
Pain/contraction during sexual intercourse (Yes) -1,487 1,214
Fear of pain during sexual intercourse (Yes) 3,337 1,432

Odds

95% CI Odds

p ) _ Wald
ratio Lower Higher
0.341 0.548 0.159 1,888 0.907
0.495 1,418 0.520 3,865 0.466
0.481 0.694 0.251 1,916 0.497
0.592 0.746 0.255 2,179 0.287
0.171 2,440 0.680 8,751 1,874
0.995 0.995 0.191 5177 0.000
0.030* 11,041 1,257 96,978 4,693
0.510 2,004 0.253 15,853 0.434
0.145 0.259 0.042 1,592 2,126
0.032* 11,525 1,226 108,309 4,573
0.221 0.226 0.021 2,441 1,500
0.020* 28,130 1,700 465,453 5,432

*p<0.05, BDI: Beck depression inventory, BAI: Beck anxiety inventory, Cl: Confidence interval

this study, it was determined that the rates of fear of vaginal
examination during pregnancy, pain during sexual intercourse,
contraction and fear of pain during sexual intercourse were
higher in those with FOC. In addition, it was determined that
experiencing pain during vaginal examination and fear of
experiencing pain during sexual intercourse were the predictors
of FOC. The fact that vaginismus-related conditions were seen
at a higher rate in pregnant women and that these factors were
predictors of FOC in this study suggests that these pregnant
women may have preferred cesarean section in their previous
pregnancies because of fear of vaginal delivery. This reveals the
importance of screening for vaginismus symptoms in pregnant
women. In addition, the importance of considering vaginismus
should not be overlooked in pregnant women who do not come
for pregnancy follow-ups and who show avoidance behavior
related to vaginal examination.

When the pregnant women with and without FOC were
compared, it was observed that depression and anxiety scores
were higher in those with FOC. It has been stated in the literature
that high depression and anxiety scores are risk factors for FOC
(28). Another risk factor reported to be associated with FOC in
the literature is low education level (29) and it was found that
the level of education is a predictor of the FOC in pregnant
women with secondary school and below education in this
study.

Study Limitations

The limitations of the study include not knowing the
indications for cesarean section in previous pregnancies and not
conducting a psychiatric evaluation with the pregnant women
in order to diagnose vaginismus.
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Considering the results of the study, it is seen that pregnant
women with a history of cesarean section have a high rate
of FOC and similar risk factors as those without a history of
cesarean section. For this reason, it is important to question the
FOC in all pregnant women, regardless of the planned delivery
method, and to try to determine the factors that cause and
maintain the FOC. Although there is a new scale which was
developed to evaluate the FOC by including pregnant women
with a history of cesarean section (10), in our country there is
no valid and reliable scale evaluate the FOC in pregnant women
with a history of cesarean section. For future studies, it seems
important to introduce new scales into Turkish that will guide
the evaluation of FOC in pregnant women with a history of
cesarean section.

Another important finding of this study that the high rate
of FOC was related with vaginismus in pregnant women who
know that they will have a cesarean section because of history
of previous cesarean section. This reveals the importance of
questioning the symptoms of vaginismus in pregnant women
who preferred cesarean section in their past or current
pregnancies. Diagnosing vaginismus in pregnant women who
may have had an elective cesarean section in their previous
pregnancies to avoid vaginal delivery may not only enable the
treatment of this sexual dysfunction, but also provide support
for pregnant women who may neglect routine pregnancy
examinations in order to avoid vaginal examination due to
fear of pain, and enable them to have regular pregnancy
follow-up.
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Abstract

Objectives: Henoch-Schénlein purpura (HSP) which is the most common childhood vasculitis, causes mortality that is generally related with severe
renal and gastrointestinal symptoms. The present study aimed to investigate the relationship between serum interleukin (IL)-6 and mean platelet
volume (MPV) levels and disease severity in pediatric patients.

Materials and Methods: HSP was diagnosed based on the EULAR/PRINTO/PRES criteria. Age, gender, season of disease onset, and the presence
and type of infection before the attack were recorded. Systemic involvement for each patient was evaluated from the medical history, physical
examination, and laboratory tests.

Results: A total of 85 patients between 2-17 years of age (median age: 8 years) were included in the study. All patients had the typical purpuric
rash, with 71.8%, 74.1%, and 31.8% displaying joint, gastrointestinal system (GIS), and renal involvement, respectively. IL-6 levels were increased in
61.1%, 55.6%, and 63.3% of patients with renal, GIS, and joint involvement, respectively. MPV levels were decreased in 40.7%, 49.2%, and 49.2%
of patients with renal, GIS, and joint involvement, respectively. IL-6 and MPV levels were not significantly different (p>0.05) between patients with
and without renal, joint, or gastrointestinal involvement.

Conclusion: There was no prognostic relationship between MPV or serum IL-6 levels at the initial diagnosis and GIS or renal involvement in HSP.
Further studies are needed to determine the relationship between inflammatory cytokines and HSP.

Key Words: Henoch-Schonlein Purpura, Interleukin-6, Mean Platelet Volume

Amag: Cocukluk cagi vaskdlitlerinin en sik gorileni olan Henoch-Schonlein purpurasi (HSP), genellikle siddetli bobrek ve gastrointestinal
semptomlarla iligkili mortaliteye neden olur. Bu ¢alismada, pediatrik hastalarda serum interl6kin (IL)-6 ve ortalama trombosit hacmi (MPV) dizeyleri
ile hastalik siddeti arasindaki iliskinin arastirilmaktadir.

Gerec ve Yontem: EULAR/PRINTO/PRES kriterlerine gére HSP tanisi konuldu. Hastalarin yas, cinsiyet, hastaligin basladigi mevsim ve 6nceki enfeksiyon
varhigi ve tiirii kaydedildi. Her hasta icin sistemik tutulum tibbi hikaye, fizik muayene ve laboratuvar testleri degerlendirildi.

Bulgular: Calismaya 2-17 yas arasinda (ortanca yas: 8 yil) 85 hasta dahil edildi. Tim hastalarda tipik purpurik dékiintii vardi. Eklem tutulumu
%071,8, gastrointestinal sistem (GiS) tutulumu %74,1 ve renal tutulum %31,8 oraninda tespit edildi. Renal, GIS ve eklem tutulumu olan hastalarin
sirasiyla %061,1, %55,6 ve %63,3'linde IL-6 seviyeleri yiikselmistir. Bobrek, GIS ve eklem tutulumu olan hastalarin sirasiyla %40,7'sinde, %49,2'sinde
ve %49,22sinde MPV seviyeleri diismiistiir. IL-6 ve MPV diizeyleri bébrek, eklem veya gastrointestinal tutulumu olan ve olmayan hastalar arasinda
anlamli farklilik géstermedi (p>0,05).
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Sonug: HSP'de baslangi¢ tanisinda MPV veya serum IL-6 seviyeleri ile GIS veya bobrek tutulumu arasinda prognostik iliski yoktu. Enflamatuvar
sitokinler ve HSP arasindaki iliskiyi belirlemek icin daha ileri calismalara ihtiyac vardr.

Anahtar Kelimeler: Henoch-Schonlein Purpurasi, Interlokin-6, Ortalama Trombosit Hacmi

Introduction

Henoch-Schonlein purpura (HSP) is a systemic small-vessel
vasculitis characterized by purpuric rash, arthritis, nephritis,
and gastrointestinal symptoms. It is the most common cause
of non-thrombocytopenic purpura in childhood, with a
community incidence of approximately 13.5-18/100,000 (1,2).
HSP is reported to be triggered by infectious agents (e.g., beta-
hemolytic streptococci), drugs, food, and insect bites (1,3-6).
The most common, prominent sign is non-thrombocytopenic
palpable purpura, particularly on the lower extremities. Severe
early gastrointestinal system (GIS) and late renal system
involvement are the primary factors contributing to the
mortality and morbidity of HSP (7).

Although the exact etiopathogenesis of HSP is still unclear,
research has focused on the potential roles of tumor necrosis
factor (TNF), free oxygen radicals, leukotrienes, prostanoids,
vascular cell adhesion molecules, and the C5b-9 terminal
complement complex. The complement system is known to be
activated by various antigenic stimuli. Activated neutrophils
release free oxygen radicals and proteinases, which damage
the vascular wall and tissues. Studies have shown that
proinflammatory cytokines also play a role in activating the
complement system. Increased levels of TNF-a and interleukin
(IL)-6 have been observed in children during the acute phase of
HSP as compared to healthy controls (2,8-10). This study aimed
to investigate whether IL-6 and mean platelet volume (MPV)
levels were associated with GIS and renal system involvement
in HSP patients.

Materials and Methods

This retrospektif cohort study was performed on HSP patients
under 18 years of age at Ankara Child Health and Diseases
Hematology and Oncology Training and Research Hospital in
Turkey and approved by the local ethical committee, performed
according to the Declaration of Helsinki and Good Clinical
Practice guidelines Declaration of Helsinki and Good Clinical
Practice guidelines (13.3.2011-2011/51). We obtained written
informed consent from all participants. The HSP diagnosis was
based on the EULAR/PRINTO/PRES criteria (11).

Data Collection and Analysis

Patient clinical and demographic data were collected,
including age, sex, the season of disease onset, and the presence
and type of infection before the attack. Systemic involvement

in each patient was evaluated from the medical history, physical
examination, and laboratory tests. Normal MPV, CRP, and IL-6
levels were designated as 6.9-10 fL, 0-1.8 mg/dL, and <5.4 pg/mL,
respectively. IL-6 levels were measured via immunoluminometric
assay.

HSP nephritis patients were classified by the initial clinical
presentation into five grades using a modified Meadow
classification: grade 1, microscopic hematuria; grade 2, persistent
mild proteinuria (<20 mg/m?/h) and/or hematuria; grade 3,
nephritic syndrome (hematuria, low glomerular filtration rate,
oliguria, hypertension, edema); grade 4, nephrotic syndrome
(proteinuria >40 mg/m?/h, hypoalbuminemia, hyperlipidemia,
edema); and grade 5, mixed nephritic-nephrotic syndrome.
Indications for renal biopsy were persistent proteinuria,
persistent hematuria, nephrotic or nephritic syndrome, or
hematuria with renal failure (12). Renal biopsies were graded
in increasing severity from | to V according to the International
Study of Kidney Disease in Children classification system (13).

Statistical Analysis

We compared the data of the patient groups regarding their
demographic, clinical characteristics and outcomes. All statistical
analyses were performed using SPSS version 18.0 (SPSS, Inc.,
Chicago, IL, USA). Descriptive statistics were used to summarize
the participants’ baseline characteristics, including medians,
and interquartile ranges for continuous variables and frequency
distributions for categorical variables. P-values were calculated
using the chi-square or Fisher's exact tests for categorical
variables and the Student's t-test or Mann-Whitney U tests for
continuous variables according to the normality assumption to
evaluate the relationship between urinary protein content and
serum factor and renal impairment in HSP patients. A p-value
of <0.05 was regarded as indicative of statistical significance.

A total of 85 patients between 2-17 years of age (median
age: 8 years) were included in the study, of which 46 (54.1%)
were male and 39 (45.9%) were female (Table 1). All patients
had the typical purpuric rash, with 5 (5.8%) showing scalp
edema and 61 (71.8%), 63 (74.1%), and 27 (31.8%) displaying
joint, GIS, and renal involvement, respectively (Table 1). Of the
27 patients with HSP nephritis, 7 (25.9%) were grade 1, 14
(51.8%) were grade 2, and 6 (22.2 %) were grade 4 according
to the modified Meadow's criteria. The six children assigned as
grade 4 underwent renal biopsy, which classified 5 (83.3%) of
them as grade 2 and confirmed 1 (16.6 %) as grade 4.
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C-reactive protein (CRP) and IL-6 levels were increased in
34 (40%) and 38 (53.5%) of the patients, respectively, while 40
(47.19%) patients had decreased MPV. At the time of diagnosis,
when leucocyte count and serum IL-6, CRP, and MPV levels were
evaluated, only the serum leukocyte count and CRP level were
positively correlated (r=0.223; p=0.03). Urinary protein content
did not correlate (p>0.05) with leucocyte count or serum IL-
6, CRP, and MPV levels. Although patients with and without
joint involvement showed significant differences in the rate of
leukocytosis (p=0.01) and CRP levels (p=0.02), these parameters
did not significantly differ (p=0.05) for patients with or without
renal or GIS involvement.

The median (minimum-maximum) IL-6 levels in patients
with renal, GIS, or joint involvement were 5.6 pg/mL (0-30
pg/mL), 5.7 pg/mL (0-45 pg/mL), and 6.8 pg/mL (0-45 pg/mL),
respectively. Patients without renal, GIS, or joint involvement
had IL-6 levels of 6.5 pg/mL (0-45 pg/mL), 4 pg/mL (0-16.8
pg/mL), and 1 pg/mL (0-39 pg/mL), respectively. The median
(minimum-maximum) MPV levels in patients with renal, GIS, or
joint involvement were 7.4 fL (5.4-9.1 fl), 6.9 fL (5.3-9.3 fL),
and 6.9 fL (5.3-10 fL), respectively. Patients without renal, GIS,
or joint involvement had MPV levels of 6.8 fL (5.3-10 fL), 7.2
fL (5.4-10 fL), and 7 fL (5.9-9 fl), respectively (Figure 1). IL-6
and MPV levels did not significantly differ (p>0.05) between

Table 1: Demographic and clinical data of patients with Henoch Schonlein purpura

Total patients

(n=85)
Age (years) (median, min-max) 8 (2-17)
Sex, male/female 46/39
Seasonal pattern (%)
Spring 21 (24.7)
Winter 23 (27.1)
Autumn 29 (34.1)
Summer 12 (14.1)
Possible etiological factors (n, %)
Respiratory tract infections 51 (64)
Acute gastroenteritis 3(3.5)
Drug usage 2 (2.3)
Urinary tract infection 2 (2.3)
Epstein-Barr virus infection 1(1.1)
No factor 26 (30.5)
Clinical features (n, %)
Cutaneus lesions 85 (100)
Palpable pupura 85 (100)
Scalp edema 5 (5.8)
Gastrointestinal involvement 63 (74.1)
Abdominal pain 63 (74.1)
Melena/positive stool guaiac test 25 (29.4)
Joint involvement 61 (71.8)
Laboratory findings (median, min-max)
IL-6 (pg/mL) 5.6 (0-45)
WBC (10%/uL) 1 (5-21.7)
Platelet (10°/uL) 346 (112-899)
Mean platelet volume (fL) 6.9 (5.3-10)
Hemoglobin (g/dL) 13 (7.7-17.1)
Sedimentation (mm/h) 28 (0-13)
C-reactive protein (mg/dL) 1.2 (0-21)
Urea (mg/dL) 23 (9.6-146)
Creatinin (mg/dL) 0.3 (0.2-0.9)

Patients with renal Patients without renal

involvement (n=27) involvement (n=58) p-value
9 (2-18) 8 (2-17) 0.21
17/10 29/29 0.26
7 (25.9) 14 (24.1)

8 (29.6) 15 (25.9) 0.94
9 (33.3) 20 (34.5)

3(11.1) 9(15.5)

15 (55.6) 36 (62) 0.70
2(7.4) 1(1.7) NA
0 2 (3.4) NA
2(7.4) 0 NA
1(3.7) 0 NA
7 (25.9) 19 (32.7) 0.52
27 (100) 58 (100) NA
27 (100) 58 (100) NA
1(3.7) 4 (6.9) 0.81
21 (77.8) 42 (72.4) 0.59
21 (77.8) 42 (72.4) 0.59
7 (25.9) 18 (31) 0.09
19 (70.4) 42 (72.4) 0.84
5.6 (0-30) 6.5 (0-45) 0.88
10.8 (7-20) 11.4 (5-21.7) 0.74
333 (156-654) 363 (112-899) 0.37
7.4 (5.4-9.1) 6.8 (5.3-10) 0.55
12.8 (8.3-17.1) 13.1 (7.7-16.6) 0.08
35 (0-99) 28 (8-133) 0.40
0.9 (2-12) 1.5 (0-21) 0.22
24 (9.6-146) 23 (13-42) 0.21
0.4 (0.2-0.9) 0.3 (0.2-0.9) 0.10

IL-6: Interleukin-6, WBC: White blood cell, min: Minimum, max: Maximum, NA: Not applicable
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patients with and without renal, GIS, or joint involvement (Table
2). Furthermore, these levels were not significantly different
(p>0.05) when considering the grade of renal involvement
(Table 3).

Of the 85 patients, 11 (12.9%) received supportive care,
33 (38.8%) received non-steroidal anti-inflammatory drugs
(NSAIDs), 30 (35.8%) were treated with steroids, and 8 (9.4%)
received both steroids and NSAIDs. One patient with severe
renal involvement was treated with pulse steroid and pulse
cyclophosphamide. The two remaining patients had severe
GIS involvement and were treated with pulse steroid and
plasmapheresis or with pulse steroid, pulse cyclophosphamide,
and plasmapheresis.

HSP is an acute, systemic vasculitis of unknown etiology,
although several studies have implicated cytokines in its
pathogenesis (14-16). The role of IL-6 in HSP renal, Gl, and
joint involvement has been of particular interest (17-21). IL-6
which is a cytokine important for inducing the fever response,
stimulates the production of acute-phase proteins and
induces leukocytosis, fever, and angiogenesis, can be released
from vascular endothelial cells to initiate and propagate the
inflammatory response. Once the inflammatory mechanisms
are activated, IL-6 facilitates autoimmune phenomena and
amplifies acute inflammation (22). Besbas et al. (17) reported
a significant increase in TNF, IL-6, and IL-1 levels in HSP-
patient skin specimens. Serum IL-6 levels were also found
to be significantly higher during the acute stage of HSP and
lower in patients with glomerulonephritis or gastrointestinal
hemorrhage (23). Interestingly, Rostoker et al. (20) observed
that the serum IL-6 levels of HSP patients did not correlate
with proteinuria. In our study, IL-6 levels were increased in

53.5% of the HSP patients; however, there was no significant
prognostic relationship between the serum IL-6 level at the
initial diagnosis and GIS or renal involvement. These findings
may reflect differences between serum and local tissue
concentrations of IL-6. Serum concentration is likely not
representative of cytokine production rate or local tissue
concentration. Moreover, serum cytokine levels are influenced
by a variety of interactions involving cytokines, their specific
receptors, the soluble receptor fraction, and antagonists
(18,24,25).

HSP is characterized by inflammation of small blood vessels
via leukocytic infiltration of tissue, hemorrhage, and ischemia.
Platelet activation plays a major role in the pathophysiology
of diseases presenting with thrombosis and inflammation (26).
Platelet volume is known to be correlated with platelet activation
and function, with smaller platelets displaying decreased
functional capabilities (27,28). Although there are limited
studies investigating the role of MPV in HSP etiopathogenesis,
decreased MPV levels have been suggested to be involved in
HSP-related inflammation (29). Makay et al. (30) reported that
low MPV levels could contribute to gastrointestinal bleeding in
HSP. MPV has also been suggested to be a useful marker for
identifying active disease in HSP patients (31). However, other
studies did not observe similar dependencies, and findings
concerning the importance of MPV in other inflammatory
diseases are conflicting (10,32). Our study found no relationship
between decreased MPV levels and GIS or renal involvement in
HSP patients.

Study Limitations

Several limitations affect the generalizability of our findings.
As the study was performed in a single center, the number of
participants was limited. Additionally, there was no healthy
control group. Finally, we were unable to evaluate IL-6 levels in

Table 2: IL-6 levels (pg/mL) and MPV (fL) in groups with or without system involvement

Renal involvement

GIS involvement

Joint involvement

Yes No p-value Yes No p-value Yes No p-value

IL-6 (pg/mL) median 56(0-30)  56(0-45) 088  57(0-45)  4(0-168) 033 6.8(0-45)  1(0-39) 027
(min-max)
MPV (fL) median 6.8 (5.3- 7.2 (5.4-
(min-max) 7.4 (5.4-9.1) 10) 0.55 6.9 (5.3-9.3) 10) 0.21 6.9 (5.3-10) 7(5.9-9) 0.50
IL-6: Interleukin-6, MPV: Mean platelet volume, GIS: Gastrointestinal system
Table 3: IL-6 levels (pg/mL) and MPV (fL) in groups according to the grade of renal involvement

Patients without Grade 1 renal  Grade 2 renal

renal involvement involvement involvement Grade 4 renal _ p-value

(n=58) (n=7) (n=14) involvement (n=6)
Laboratory findings (median, min-max)
IL-6 (pg/mL) 6.5 (0-45) 5.7 (2.4-30) 3.9 (0-12) 6 (4.5-7.6) 0.83
Mean platelet volume (fL) 6.8 (5.3-10) 7.7 (6.8-9.1) 6.8 (5.4-8,1) 7 (5.4-8.3) 0.09

IL-6: Interleukin-6, MPV: Mean platelet volume, min: Minimum, max: Maximum
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Figure 1: 1L-6 levels (pg/mL) and MPV (fL) in groups according to system involvement. There was no statistically significant difference between groups

(p>0.05).
IL-6: Interleukin-6, MPV: Mean platelet volume, GIS: Gastrointestinal system

sequential blood samples during the follow-up period and upon
completion of the treatment.

In conclusion, this study found no prognostic relationship
between MPV or serum IL-6 levels at the initial diagnosis
and GIS or renal involvement in HSP. Due to the possibility
of differences between serum and local tissue concentrations
of IL-6, physicians should take account the clinical status of
patients than laboratory results.
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Work Characteristics and Axial Spondyloarthritis: Evaluation from
a Broad Perspective with Clinical, Laboratory, Radiography and
Ultrasonography

Galisma Kosullarr ve Aksiyel Spondiloartrit: Klinik, Laboratuvar, Radyoloji ve Ultrasonografi
Yontemleri ile Genis Bir Perspektiften Degerlendiriimesi
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Abstract

Objectives: The aim of this study is to investigate the effect of work conditions that require physical performance on axial spondyloarthritis with
clinical, laboratory and radiological measurements. In addition, the performance of ultrasonographic examination in showing the effect of work
characteristics on enthesopathy was evaluated.

Materials and Methods: The present study is a single-center cross-sectional analysis conducted on 51 axial spondyloarthritis (axSpA) patients who
were diagnosed according to the Assessment of Spondyloarthritis International Society criteria between October 2020 and December 2020 (24
females, 27 males, mean age: 46.98+9.30 years, 15 ankylosing spondylitis patients, 36 nr-axSpA). Demographic and clinical characteristics, along
with disease related laboratory data of the patients, were recorded.

Results: Work duration was found to be positively correlated with Maastricht ankylosing spondylitis enthesitis score (MASES), foot deformity, and
erythrocyte sedimentation rate (ESR), while negatively correlated with thoracal Schober. Physical activity level at work was positively correlated
with the Bath ankylosing spondylitis metrology index, Bath ankylosing spondylitis disease activity index, ankylosing spondylitis disease activity
score-ESR, MASES, foot deformity and ESR, while it was negatively correlated with thoracal Schober. Leisure activity level was only positively
correlated with foot deformity. In the findings in radiological parameters, it was measured that the work duration was positively correlated with the
thickness of the distal patellar and Achilles tendon. The level of physical activity at work positively correlates with distal patellar tendon thickness,
Achilles tendon thickness, and plantar fascia thickness. It was seen that the activity level in leisure time was only positively correlated with distal
patellar tendon thickness.

Conclusion: Physical activity level at work in axSpA patients is related to the severity of disease activity and decreased spinal mobility. In particular,
increase of mechanical workload causes acute inflammation at the lower extremity and all enthesopathy points, independently from radiological
progression and disease activity. The addition of ultrasonographical examination may supply a better evaluation of the effects of physical activity
level at work on patients.

Key Words: Axial Spondyloarthritis, Physical Activity, Enthesopathy, Ultrasonography

Amac: Bu calismanin amaci, fiziksel performans gerektiren is kosullarinin aksiyel spondiloartrite etkisini klinik, laboratuvar ve radyolojik dl¢ctimler ile
arastirmaktir. Ayrica, ultrasonografik incelemenin is karakteristiginin entesopatiye etkisini géstermedeki performansi degerlendirilmistir.
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Gerec ve Yontem: Bu calisma, tek merkezli kesitsel bir analiz olarak yiiritiildi. Ekim 2020-Aralik 2020 tarihleri arasinda, Uluslararasi Spondiloartrit
Degerlendirme Dernegi kriterlerine gére tani konulan, 51 aksiyal spondiloartrit (axSpA) hastasi (24 kadin, 27 erkek, ortalama yas: 46,98+9,30 yil,
15 ankilozan spondilit hastasi, 36 nr-axSpA) calismaya alindi. Hastalarin demografik ve klinik 6zellikleri, hastalikla ilgili laboratuvar, radyolojik ve
ultrasonografi dlctimleri kaydedildi.

Bulgular: isteki calisma siiresi Maastricht ankylosing spondylitis enthesitis score (MASES), ayak deformitesi ve eritrosit sedimantasyon hizi (ESR)
pozitif korelasyon icinde iken torakal Schober ile negatif korelasyonludur. isteki fiziksel aktivite seviyesi ise Bath ankilozan spondilit metroloji indeksi,
Bath ankilozan spondilit hastalik aktivite indeksi, ankilozan spondilit hastalik aktivite skoru-ESR, MASES, ayak deformitesi ve ESR ile pozitif olarak
korelasyon icinde iken yine torakal Schober ile negatif korelasyonlu bulunmustur. Bos zamandaki aktivite seviyesi ise yalnizca ayak deformitesi ile
pozitif korelasyonludur. Radyolojik parametrelerdeki bulgularda ise isteki ¢alisma siresinin, distal patellar ve asil tendon kalinligi ile pozitif korele
oldugu dliilmiistiir. isteki fiziksel aktivite seviyesi, distal patellar tendon kalinhigi, asil tendon kalinligi ve plantar fasya kalinligi ile pozitif koreledir.
Bos zamandaki aktivite seviyesinin ise yalnizca distal patellar tendon kalinhidi ile pozitif korele oldugu goriilmustir.

Sonuc: AXSpA hastalarinin isyerindeki fiziksel aktivite seviyesi, hastalik aktivitesinin siddeti ve spinal hareketliligin azalmasi ile ilgilidir. Ozellikle
mekanik is yukiinlin artmasi, alt ekstremitede ve tlim entezopati noktalarinda, radyolojik progresyon ve hastalik aktivitesinden bagimsiz olarak akut
enflamasyona neden olur. Ultrasonografik dl¢lim, is yerinde fiziksel aktivite diizeyinin hastalar tizerindeki etkilerinin daha iyi degerlendirilmesini

saglayabilir.

Anahtar Kelimeler: Aksiyel Spondiloartrit, Fiziksel Aktivite, Entezopati, Ultrasonografi

Introduction

Spondyloarthropathies (SpA) are a group of chronic
inflammatory and systemic rheumatologic diseases which
include ankylosing spondylitis (AS), psoriatic arthritis, reactive
arthritis, and enteropathic arthropathy (1). AS is a form of SpA
affecting the spinal vertebrae, sacroiliac (SI), and/or peripheral
joints. The prevalence of adult AS varies with gender and
geographical region and is generally between 0.2% and 1.61%

(2).

Axial spondyloarthritis (axSpA) is an inflammatory arthritis
that primarily affects the spine, the Sl joints, and surrounding
soft tissues such as tendons and ligaments. AxSpA causes pain
and stiffness in the back, lower back, hips, and buttocks. AxSpA
may cause ankylose and spinal deformities at later stages of
the disease. Arthritis, dactylitis, and enthesitis may be observed
in peripheral joints. Symptoms and deformities related to SpA
generally cause serious functional disabilities (3). The young
population is more affected by this disease, resulting in loss of
labor productivity and socio-economic problems (4-11).

Studies show that SpAs result in a 10-50% decrease in
working hours and cause work disabilities, which vary by the age
of patients, stage of the disease, and health systems of countries
(4-11). Almost half of axSpA patients have such disabilities,
giving rise to an important economic burden (4). Therefore,
studies investigated key factors related to work disability and it
was found that high disease activity, poor physical functionality,
and reduced spinal mobility positively correlate with work
disability (5,6,10-12). In contrast with the mentioned studies,
the present study focuses on effect of job characteristics on the
patient.

This study aims to evaluate the relationship between job
characteristics that require different physical performance

and clinical, laboratory and radiological features of axSpA
disease from a broad perspective. In this context, the effects of
working time, physical activity at work and in leisure time on
AxSpA disease were investigated. These effects were assessed
by measuring disease activity, functional status, radiological
progression, and enthesitis status of AxSpA patients. The
performance of ultrasonography in showing the effects of
workload in AXSpA patients was also studied.

Materials and Methods

The present study is a single-center cross-sectional analysis
conducted on 58 axSpA patients who were diagnosed according
to the Assessment of Spondyloarthritis International Society
criteria between October 2020 and December 2020 and were
later followed up (13).

Seven patients were excluded from the study because
they could not complete the radiological imaging methods. A
number of patients could not attend because they did not have
time for ultrasound examination. Another group of patients did
not want to have an X-ray. The study was completed with 51
patients. Of 51 axSpA patients, 15 were AS and the remaining
36 were non-radiographic-axSpA (nr-axSpA).

Inclusion criteria were:
* Being over 18 years of age

* Being ambulatory with/without assistive device (not
bedridden or on wheelchair)

* Having a paid/unpaid job with for at least one year.
Exclusion criteria were:

* Having another inflammatory rheumatic disease

* Having peripheral SpA and SpA related to psoriasis,

inflammatory bowel, Familial Mediterranean Fever and
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* Having progressive or non-progressive neurological
diseases  (multiple  sclerosis,  Parkinson's  disease,
cerebrovascular disease etc.)

* Having a history of trauma or surgery in spine and lower
extremity

* Having a known mood disorder and psychiatric illness
* Being pregnant or breastfeeding women

* Having changed jobs or a break more than 30 days within
one year.

Before the evaluation, patients were given verbal and written
information on the nature of the study. Informed consent forms
were signed upon admission to the trial. All procedures were
conducted according to the relevant principles of the Helsinki
Declaration. Moreover, approval of the study was obtained
from University of Health Sciences Turkey, Diskapr Yildirim
Beyazit Training and Research Hospital, Clinical Research Ethic
Committee (approval no: 98/03, date: 19.10.2020).

Demographic Characteristics

Demographic characteristics of the patients: gender,
education duration, body mass index, and presence of added
comorbidity were recorded.

Nord-Trondelag Health Study Physical Activity Level for
Work (HUNT 2) questionnaire was administered to assess
physical activity level at work, (i.e., workload) (14). According
to this scale, patients were grouped by their work status and
physical activity level. The categories were defined in four levels:

* Level 1: Sedentary work

* Level 2: Work involving walking but no heavy lifting

* Level 3: Work involving both walking and heavy lifting

* Level 4: Particularly strenuous physical work

Leisure time physical activity is divided into three levels as:
* Level 1: no physical activity or light activity

* Level 2: less than 2 hours of hard physical activity in leisure
time per week

* Level 3: more than 3 hours of hard physical activity in
leisure time per week.

Clinical Disease Characteristics

The duration of the disease was measured in years. Bath
AS disease activity index (BASDAI) for disease activity (6
questions) (15,16) and Bath AS functional index were used to
assess functional limitation (10 questions) (17,18) using the
visual analogue scale with 0-10 cm. Also, Bath AS metrology
index (BASMI) was measured to determine clinically significant
changes in spinal mobility (19). The scores of the three scales
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were evaluated between 0-10. Low scores on all three scales
showed good condition. The severity of axSpA was found using
clinical (back pain, morning stiffness, patient global assessment,
and peripheral pain/swelling) and laboratory data erythrocyte
sedimentation rate (ESR) and C-reactive protein (CRP).
Maastricht AS enthesitis score (MASES), with a score between
0-13 was used to assess enthesitis status (20).

Physical examinations including thoracal Schober's test,
foot deformity, New York Posture Rating (NYPR) (21), and Berg
balance scales were performed to assess the patients' postural
changes and balance (22). NYPR scale was used to evaluate
the body segment illustrations with a score 0-100, including
posterior views of the head, shoulders, spine, hips, feet, and
lateral (left side) views of the neck, upper back, trunk, abdomen,
and lower back, and a low score indicates poor posture. Berg
balance scale is a 14-item objective measure that assesses
static balance with a score between 0 and 56; a high score
shows independence in balance. The quality of life for AS was
measured with AS quality of life (ASQol) questionnaire (23,24).
It was used to assess the impact of the disease on AS patient's
quality of life with 18 items measure.

Disease-related Laboratory Data

The acute phase reactants ESR and CRP, along with human
leukocyte antigen (HLA)-B27 gene analysis values were
recorded. ESR is the precipitation rate of erythrocytes per hour.
Although it may change with many factors such as age and
gender, its normal value is between 0-20 mm/hour and can
reveal inflammatory activity. CRP nominal value is 0-5 mg/L and
shows response to inflammation. ESR HLA-B27 is a blood test
looking for a protein that is found on the surface of white blood
cells and may predict the predisposition to axSpA.

Disease-related Radiologic Measurements

Disease-related radiological measurements were taken,
including magnetic resonance imaging (MRI), X-ray radiography
and ultrasonography methods. The presence of sacroiliitis was
recorded using MRI. Two-directional cervical, lumbar vertebrae
and feet radiographies were taken. Modified stoke AS spinal
score (MSASSS) was calculated (25) and calcaneal inclination
and Meary's angles were measured (26,27).

The MSASSS is a well-validated scoring method for
quantifying chronic structural changes on conventional
radiographs. The total MSASSS is calculated by analyzing the
24 vertebral edges including the lumbar and cervical vertebrae,
based on lateral radiographic views of the vertebrae from 0 to
3: where 0= no abnormality; 1= erosion and/or sclerosis and/or
squaring; 2= syndesmophyte (non-bridging) and 3= total bony
bridging between upper and lower vertebral edges (ankylosis).
The reference range is 0-72. High scores show increased
radiological progression. Calcaneal inclination and Meary's
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angles were measured on dominant extremity according to
the literature where low angle (<18°) indicates pes planus and
high angle (>30°) indicates pes cavus (26,27). The calcaneal
inclination angle was used to classify the severity of deformity
according to the Meary's angle as: mild (<15°), moderate: (15-
30°) and severe: >(30°).

Ultrasonographic (US) examinations were performed by
an experienced PMR specialist using a 7-12 MHz linear array
transducer (Logiq P5, GE, Korea). Patients were laid in a supine
position with knees flexed 60° to make the quadriceps tendon
insertion, the superior patellar tendon insertion, and the inferior
patellar tendon insertion at the anterior tibial tuberosity visible.
Afterwards, patients were laid in prone position with ankles at
neutral flexion to evaluate the insertions of the Achilles tendon
and the plantar aponeurosis at the calcaneus. All areas were
scanned bilaterally. Sonographic entheseal index (SEI) of the
lower limbs was calculated for entheseal injury (range: 0-76
points) (28) and the Glasgow Ultrasound Enthesitis Scoring
System (GUESS) (29) was used to assess degenerative changes
such as tendon thickness, the existence of enthesitis, bursitis, or
erosions (range: 0-36 points). Additionally, quadriceps, proximal/
distal patellar tendon, Achilles and plantar fascia thickness
measurements in SEl of dominant extremity were recorded.

Study Protocol

Clinical evaluations, scoring of radiological images and
US examinations of the patients were performed by blinded
experts to prevent bias. The work characteristics of the patients
were correlated with the clinical, laboratory and radiological
parameters associated with the disease.

Statistical Analysis

Data analysis was made using the Statistical Package for
the Social Sciences (SPSS) 22.0 for Windows. The continuous
variables were evaluated with the Kolmogorov-Smirnov
test to decide whether they were different from a normal
distribution.

Descriptive statistics were presented as mean + standard
deviation and median (minimum-maximum) for continuous
variables, along with frequencies and percentages (%) for
nominal and categorical variables. The Spearman's correlation
(rho) was used for correlation analysis of categorical and
continuous (with non-normal distribution) variables, along with
Pearson's correlation test for continuous variables with normal
distribution and dichotomous variables. A p-value of less than

0.05 was considered as statistically significant.

The mean age of the patients included in the study was
46.98+9.30 years, 27 (52.9%) were male and 24 (47.1%) were

female. The median work duration was 14.00 (0.0-40.0) years
and a sizable part (n=19, 37.3%) had sedentary/mild-level work.
Demographic and disease characteristics are presented in Tables
1 and 2. While the disease activity of patients (BASDAI) and
ASQol were moderate (3.57+2.10 and 7.88+5.00, respectively),
disease activity according to the AS disease activity score
(ASDAS)-ESR and ASDAS-CRP were high (2.39+0.80 and
2.58+0.82, respectively). The mean posture score assessed by
NYPR scale showed moderate posture disorder (60.29+16.16).

Disease-related radiological measurements are shown in
Table 3. The mean structural progression score MSASSS was
38.70+9.98, a moderate level. Thirty-one patients according to
the calcaneal inclination angle and 32 patients according to
the Meary's angle had foot deformity. The mean SEI and GUESS
scores were determined by US to be 26.54+4.75 and 23.06+4.13,
respectively.

Correlation results between work characteristics and
evaluation parameters are presented Tables 4 and 5. It was found
that work duration was in positive correlation with MASES
(rho=0.287 p=0.007), foot deformity (rho=0.318 p=0.005)
and ESR (rho=0.292 p=0.008) but in negative correlation with
thoracal Schober distance (rho=-0.308 p=0.004). In addition,
physical activity level at work was found to be positively

Table 1: Demographic characteristics of patients

n=51

Age (years) mean + SD 46.98+9.30
Gender n (%)
Male 27 (52.9)
Female 24 (47.1)
Education duration (n%)
lliterate 15 (29.4)
5 years 8 (15.7)
8 years 15 (29.4)
11 years 11 (21.6)
>11 years 2 (3.9)
BMI (%) mean + SD 27.80+4.01
Additional comorbidities (n%)
Presence 19 (37.3)
Absence 32 (62.7)
Work duration (years) median (min.-max.) 14.00

: - (0.0-40.0)
Physical activity level for work (n%)
Sedentary work 19 (37.3)
Work involving walking, but no heavy lifting 19 (37.3)
Work involving both walking and heavy lifting 11 (21.5)
Particularly strenuous 2 (3.9)
Physical activity level for leisure time (n%)
No physical activity or light activity per week 13 (25.4)
<2 hours hard physical activity per week 19 (37.3)
>3 hours hard physical activity in leisure time per 19 (37.3)

week.

SD: Standard deviation, BMI: Body mass index, min.-max.: Minimum-maximum
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correlated with BASMI, BASDAI, ASDAS-ESR, MASES scores, ESR
and foot deformity but again negatively correlated with thoracal
Schober distance. We have found that increase of leisure time

Table 2: Disease-related clinical and laboratory parameters of
patients

n=51
6.00 (2.00-47.00)
2.60 (0.0-8.20)

Disease duration (years) median (min.-max.)
BASFI (0-10) median (min.-max.)

BASMI (0-10) mean + SD 3.32+1.31
BASDAI (0-10) mean + SD 3.57+2.10
ASDAS-ESR mean + SD 2.39+0.80
ASDAS-CRP mean + SD 2.58+0.82
MASES (0-13) mean + SD 3.96+1.73
Thoracal schober (cm) mean + SD 1.57+0.85
Foot deformity (n%) 33 (64.7)
Halluks valgus 17 (33.3)
Hammer toe 13 (25.5)
NYPR scale mean + SD 60.29+16.16
Berg balance scale mean + SD 51.61+3.81
ASQoL mean + SD 7.88+5.00

10.00 (2.0-32.0)
CRP median (min.-max.) 4.00 (3.0-55.0)
HLA B27 (n%) 15 (29.4)

BASFI: Bath AS functional index, BASMI: Bath AS metrology index, BASDAI: Bath AS
disease activity index, ESR: Erythrocyte sedimentation rate, CRP: C-reactive protein,
MASES: Maastricht ankylosing spondylitis enthesitis score, ASQoL: Ankylosing
spondylitis quality of life, NYPR: New York Posture Rating scale, SD: Standard deviation,
min.-max... Minimum-maximum, ASDAS: Ankylosing Spondylitis Disease Activity Score,
HLA: Human leukocyte antigen

ESR median (min.-max.)

Table 3: Disease-related radiologic measurements

n=51
MRI
Sacroiliitis (n%) 36 (70.6)
X-ray
MSASS score (0-72) mean + SD 38.70+9.98
Calcaneal inclination angle (18°-29°) mean + SD 21.76+8.42
Normal (n%) 20 (39.2)
Pes planus (n%) 18 (35.3)
Pes cavus (n%) 13 (25.5)
Meary's angle (0-4°) mean + SD 10.60+5.74
Normal 19 (37.3)
Mild deformity 24 (47.1)
Moderate deformity 8 (15.6)
Severe deformity 0
Ultrasonography
SEl score (0-76) mean + SD 26.54+4.75
GUESS score (0-36) mean + SD 23.06+4.13
Quadriceps tendon thickness (mm) mean + SD 4.25+1.16
Proksimal patellar tendon thickness (mm) mean + SD  3.58+0.73
Distal patellar tendon thickness (mm) mean + SD 3.29+0.75
Aschill tendon thickness (mm) mean + SD 4.07+0.95
Plantar fascia thickness (mm) mean + SD 3.34+0.76

MRI: Magnetic resonance imaging, MSASS: Modified stoke ankylosing spondylitis
spinal score, SD: Standard deviation, SEI: Sonographic entheseal index, GUESS: The
Glasgow Ultrasound Enthesitis Scoring System
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activity is related to the presence of foot deformity only.

Radiological examinations have shown that enthesitis
scores (SEl and GUESS) and thickness of distal patellar tendons
increased with work duration, leisure time and physical activity
levels of work. Thickness of Achilles tendon has been found to
positively correlate with work duration and physical activity
level at work. In addition, physical activity level at work was in
positive correlation to plantar fascia thickness and in negative
correlation to calcaneal inclination angle.

The aim of this study was to evaluate the effect of work
characteristics with different physical performance demands
on axSpA patients. The study showed that increase of physical
activity level of the work corresponds to an increase in the
severity of disease (BASDAI and ASDAS-ESR). In a similar study,
persistent high disease activity trajectories were significantly
associated with consequences on work (30). It has been seen
(Table 4) that with the increase of work duration, mobility
decreases (thoracal Schober), and inflammation increases
(MASES and ESR). Enthesopathy in the lower extremity and
thickness of related tendons positively correlated with the
increase of work duration and physical activity level during
work and leisure time (Table 5).

AxSpA causes important physical limitations, functional
disabilities and a significantly lower life quality (5,31). The
disease affects the young population at employment age,
causing a significantly negative effect on working capability
and productivity (12). The reflection of these disabilities on
socio-economic life makes the disease more impactful. Work
productivity is reduced, along with impaired spinal mobility,
high disease activity, low quality of life and onset of depression
(5-7,9). Two separate studies, where patients were observed
for 12 years, have shown that higher physical demand of job
types may amplify disease activity and radiological progression
(30,32). Discussion of these studies shows that inflammation
and mechanical stress may cause radiological progression. A
recent review reported that although these studies shed more
light into these possible associations, whether these studies are
indeed related to the actual job itself or the mechanical stress
the job imposes remains to be determined (5).

The effect of mechanical factors was evaluated by posture
and balance scales, using radiological and US methods. Our study
observed similar results with literature regarding the relation
between physical activity level at work, work duration and
disease activity (BASDAI, ASDAS-ESR), lack of mobility (BASMI
and thoracal Schober) and high inflammation (ESR). Clinical
evaluations of posture (NYPR) did not show a relation to work
characteristics (Table 4). Fifteen of 51 patients were AS and 36
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were nr-axSpA. The fact that NYPR score was not associated
with work activity can be explained by the fact that posture is
less affected in nr-axSpA patients than in AS patients. Similarly,
spinal radiological progression (MSASS) did not indicate a
relation to work characteristics. Because 15 of 51 patients were
AS and 36 were nr-axSpA. Radiological progression in nr-axSpA
patients is less than in AS patients.

SpA is characterized by spinal inflammation, structural
damage, spinal stiffness, and lack of mobility (33). Spinal
joints and ligaments develop fibrosis, calcification, ossification
and ankylose because of spinal inflammation. Additionally,

thoracic kyphotic deformity occurs in patients with AS, which
causes forward and downward displacement of the center of
gravity of the body in the sagittal plane (34). In this situation,
compensations such as an increase of flexion at hip/knee
and flattening of the lumbar lordosis may occur to sustain
erect posture (35). Plantar flexion is reported in some studies
(34,35). Our study indicates a similar compensation mechanism.
Ultrasonography examination reveals high enthesitis scores of
the lower extremity (Table 5). Enthesitis is an inflammation at
the sites where tendons, the joint capsule or ligaments insert
into the bone (36). Enthesitis often affects the Achilles tendon

Table 4: Correlation between work characteristics and, clinical/laboratory disease parameters

Work duration

rho/p

Disease duration (years) 0.109/0.447
BASFI 0.037/0.734
BASMI 0.054/0.619
BASDAI 0.165/0.128
ASDAS-ESR 0.197/0.076
ASDAS-CRP 0.044/0.693
MASES 0.287/0.007
Thoracal schober (cm) -0.308/0.004
Foot deformity 0.318/0.005
NYPR -0.065/0.554
Berg balance scale -0.175/0.107
ASQoL 0.098/0.367
ESR 0.292/0.008
CRP 0.121/0.281
HLA-B27 0.081/0.639

Work activity level Leisure time activity level

rho/p rho/p
0.059/0.680 0.031/0.830
0.194/0.172 0.010/0.927
0.296/0.006 0.084/0.440
0.298/0.034 0.096/0.380
0.409/0.004 0.191/0.075
0.115/0.433 0.045/0.857
0.455/0.001 0.144/0.208
-0.414/0.001 -0.089/0.418
0.316/0.032 0.224/0.049
-0.100/0.358 -0.049/0.656
-0.137/0.209 -0.092/0.400
0.249/0.052 0.265/0.129
0.310/0.032 0.127/0.283
0.108/0.336 0.119/0.291
0.047/0.776 0.032/0.846

BASFI: Bath AS functional index, BASMI: Bath AS metrology index, BASDAI: Bath AS disease activity index, ESR: Erythrocyte sedimentation rate, CRP: C-reactive protein, MASES:
Maastricht ankylosing spondylitis enthesitis score, ASQoL: Ankylosing spondylitis quality of life, NYPR: New York Posture Rating scale, rho: Spearman correlation coefficient, ASDAS:

AS disease activity score, HLA: Human leukocyte antigen

Table 5: Correlation between work characteristics and radiological parameters

Work duration

Work activity level Leisure time activity level

rho/p
MRI
Sacroiliitis 0.037/0.817
X-ray
MSASS score (0-72) 0.007/0.955
Calcaneal inclination angle (18°-29°) 0.055/0.633
Meary's angle (0-4°) 0.123/0.320
Ultrasonography
SEl score 0.314/0.015
GUESS score 0.256/0.019
Quadriceps tendon thickness (mm) 0.122/0.272
Proksimal patellar tendon thickness (mm) 0.071/0.526
Distal patellar tendon thickness (mm) 0.315/0.004
Aschill tendon thickness (mm) 0.156/0.038
Plantar fascia thicknes (mm) 0.076/0.492

rho/p rho/p
0.249/0.112 0.072/0.651
0.058/0.639 0.090/0.481
-0.332/0.006 0.094/0.450
0.029/0.816 0.085/0.492
0.203/0.021 0.141/0.035
0.138/0.027 0.186/0.024
0.146/0.201 0.017/0.876
0.125/0.260 0.153/0.180
0.285/0.009 0.116/0.018
0.254/0.020 0.055/0.622
0.154/0.025 0.157/0.352

MRI: Magnetic resonance imaging, MSASS: Modified stoke ankylosing spondylitis spinal score, SEI: Sonographic entheseal index, GUESS: The Glasgow Ultrasound Enthesitis Scoring

System, rho: Spearman correlation coefficient
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and the connected joint in SpA patients. However, enthesopathy
may occur on any joint. Literature shows a negative relationship
between enthesitis and postural control (37-39). Enthesitis
might be the cause of the high visual posture analysis scores
in our study.

In addition, increase of physical activity and work
duration may cause an increase in thickness at distal patellar
and Achilles tendons (Table 5). Plantar fasciitis caused by
work physical activity is an example of enthesopathy caused
by a high mechanical workload. Studies show that the
formation of enthesitis may be induced by mechanical stress
(32,40,41). In our study, the thickness of the distal patellar
tendon increased proportionally to mechanical workload,
because the thickness of tendon is a symptom of acute
inflammation (28). Literature shows that enthesitis is related
to high disease activity in AS patients (32,36,38,41). In our
study, disease activity is lower compared to other studies.
This situation suggests that BASDAI and ASDAS scores, which
include parameters like weakness, fatigue, peripheral joint
swelling, pain and morning stiffness, do not reflect the level
of inflammation sufficiently.

Study Limitations

The most important limitation of our study is the lack
of a control group. Unfortunately, normal values of tendon
thickness are not available for ages, gender and country. It
is necessary to have wide-scale studies with a control group
to better understand, testify and compare our results. Our
other limitation was the small number of patients. We had to
conduct the study on a restricted profile of patients due to the
requirement of stable job conditions: patients who changed
or quit their jobs within one year were excluded. Although
our HLA-B27 result is lower than the studies in the literature,
there are also studies with a low HLA-B27 value (42,43). The
reason for this, the small number of patients in this study and
may include different ethnic structure of the country.

In conclusion, we observed that physical activity level at
work in axSpA patients is related to the severity of disease
activity and decreased spinal mobility. In particular, increase
of mechanical workload causes acute inflammation at lower
extremity and all enthesopathy points, independent from
radiological progression and disease activity. The addition of US
examination may provide a better evaluation of the effects of
physical activity level at work on SpA patients.
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Amac: Anemi olmadan demir eksikligi olan hastalar ile oksidatif durumu etkileyen tiyol disiilfid dengesi arasindaki iliskinin ortaya konulmasi
amaclanmistir.

Gereg ve Yontem: Pediatri polikliniginde basvuran 5-15 yas araligi demir eksikligi (n=35) olan grup ile yas ve cinsiyet uyumlu saghikl kontrol

grubunun (n=36) olusturdugu toplam 71 olgu calismaya dahil edildi. Demir eksikligi tanisi, yas ve cinsiyete gre normal hemoglobin seviyesine sahip
olup, ferritin degeri <12 ng/mL altinda olan hastalara konuldu.

Bulgular: Demir eksikligi grubunda ferritin diizeyi 11,01+0,89 ng/mL iken, kontrol grubunda ise 25,27+2,57 ng/mL idi (p<0,001). Demir eksikligi
grubunda nativ tiyol ve total tiyol degerleri anlamli olarak diisiikken (p<0,001 ve p<0,001, sirasiyla), disiilfid, distilfid/nativ tiyol ve disiilfid/total
tiyol degerleri anlamli olarak yiiksekti (p<0,001, p<0,001 ve p<0,001, sirasiyla). Ferritin diizeyi ile sadece total tiyol diizeyi arasinda pozitif korelasyon
mevcuttu (r=0,330, p=0,049).

Sonuc: Bu calismada anemi olmadan da demir eksikliginin oksidatif strese neden oldugu izlendi.

Anahtar Kelimeler: Demir Eksikligi, Oksidatif Stres, Tiyol Disiilfid Dengesi

Abstract

Objectives: We aimed to investigate the relationship between iron deficiency without anemia and thiol disulphide homeostasis, which effected
oxidative status.

Materials and Methods: A total of 71 cases, including the 5-15 age group with iron deficiency (n=35) and age- and gender-matched healthy
control group (n=36), who applied to the pediatric outpatient clinic, were enrolled in the study. The diagnosis of iron deficiency was established for
the patients who had normal hemoglobin levels considering age and gender, and whose ferritin value was <12 ng/mL.

Results: Ferritin levels were 11.01+0.89 ng/mL in patients with iron deficiency and 25.27+2.57 ng/mL in healthy controls (p<0.001). In patients with
iron deficiency, native thiol and total thiol levels were significantly lower (p<0.001 and p<0.001, respectively), and disulphide, disulphide/native
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thiol ratio and disulphide/total thiol ratio were significantly higher (p<0.001, p<0.001 and p<0.001, respectively). Only total thiol levels had positive

correlation with ferritin levels (r=0.330, p=0.049).

Conclusion: In this study, we showed that iron deficiency has effect on oxidative stress.

Key Words: Iron Deficiency, Oxidative Stress, Thiol Disulphide Homeostasis

Demir diinyada en sk bulunan element olmasina
ragmen demir eksikligi (DE) diinyada en sik karsilasilan
beslenme sorunudur ve cocukluk cagi anemisinin en sik
nedenidir. Cocuklarda DE daha cok vyetersiz beslenmeden
kaynaklanmaktadir (1,2). Cocukluk caginda biylimenin ve
gelismenin devam etmesi, oOzellikle belli yas gruplarinda
(bytimenin hizli oldugu dénemler, kiz ¢ocuklarda ergenlikteki
fizyolojik kayiplar) demir gereksinimde artis gozlenmesi
nedeniyle DE ile sik olarak karsilagilmaktadir. Diinya'da en
sik stit cocuklugu doneminde, Ozellikle 6-24 aylar arasinda,
ikinci ve Uctincu siklikta ise okul ¢cagr ve preaddlesan donemde
goriilmektedir (3). Diinya Saglik Orgiitii'niin raporuna gore DE
anemisi, gelismekte olan tlkelerde yaklasik 3,5 milyar insani
etkilemektedir (4). DE; tlim viicut demir diizeyinin, normal
hemoglobin (Hb) yapimi yaninda, demir iceren enzimleri
olusturabilmesi ve diger gorevlerinin yerine getirilmesi icin
gerekli olan demir diizeyinden daha az olmasi durumudur.
DE anemisi ise agir DE sonucu olusur ve son basamaktir. DE
anemisi cocukluk cagi hematolojik hastaliklarinin en yayginidir
(5-7).

Genelde DE ve DE anemisi kavramlari karistirimaktadir.
Anemi gelismeden de DE'den s6z edilebilir. Bir kiside demir
durumunun ortaya konulmasi icin depo demirin durumu
bilinmesi gereklidir. DE anemisinde hem oksidan miktarinin
artmasi hem de antioksidan enzim kapasitesinin azalmasina
bagli olarak oksidatif stresin arttigi kabul edilmektedir (8).
DE sadece Hb uretimini etkilemekle kalmaz ayni zamanda
sitokrom, miyoglobin, katalaz ve peroksidaz gibi demir
iceren diger proteinlerin iiretimine de etki eder. in vitro
yapilan calismalarda DE olan kisilerin eritrositlerinin hidrojen
perokside maruz birakildiginda normal hicrelerden daha
kolay parcalandigi saptanmistir. Bu durum DE olan kisilerin
eritrositlerinde oksidatif hasara karsi koruyucu mekanizmalarda
bozukluk oldugunu gdosterir (9). Ferritin bir taraftan serbest
demir selasyonu yaparak oksidatif strese karsi koruyucu iken
diger taraftan ortama serbest demir salarak oksidatif stresi
artirir (10).

Dinamik tiyol-dislfid dengesi (TDD) tiyol diizeyindeki
artis ve disiilfid diizeylerindeki azalma antioksidan aktivite
yoniinde degerlendirilirken, tam tersi degisiklikler ise oksidan
aktivitenin artmasi lehine degerlendirilir. TDD dengesindeki
degisiklikler antioksidan koruma, detoksifikasyon, uyari iletimi,

apopitoz, enzimatik aktivite regilasyonu, transkripsiyon
faktorlerinin regllasyonu ve hiicresel sinyal mekanizmalarinda
onemli ve kritik rolii vardir (11,12). Ayrica, dinamik TDD'nin
bircok hastalik icin 6nemi ortaya konulmakta olup ve TDD'nin
bircok hastaligin patogenezinde etkisi oldugunun kanitlari
gosterilmeye baslamistir. Bu hastaliklar diabetes mellitus (DM),
kardiyovaskiiler hastaliklar (KVH), kanser, romatoid artrit, kronik
bobrek yetersizligi, kazanilmis immiin yetmezlik sendromu,
Parkinson, Alzheimer hastaligi, Friedreich ataksisi, multipl
skleroz, amyotrofik lateral skleroz ve karaciger hastahklardir
(13-22). Son yillarda yayinlanan Erel ve ark/nin (23) buldugu
bir yontem ile TDD degerlendirmeleri otomatik metodlarla
yapilabilmektedir.

Bu calismada 5-15 yas DE tespit edilip, anemi tespit
edilmeyen hastalarda enflamasyon ve oksidatif durumu gésteren
hematolojik ve biyokimyasal parametrelerin karsilastiriimasi
amaclanmustir.

Gerec ve Yontem

Bes-on bes yas DE tespit edilip anemi tespit edilmeyen
hastalar ile yas uyumlu saglikli kontroller arasindaki enflamasyon
ve oksidatif durumu gosteren TDD'nin karsilastiriimasini
amaclayan bu calisma Nisan 2015-Eyliil 2015 aylari arasinda
yapilmistir.

Calisma Gruplarinin Segimi

Pediatri anabilim dal polikliniginde izleme alinan DE (n=35)
olan ve saglam cocuk poliklinigine slinnet ve adenoid cerrahisi
oncesi basvuran kan alinmasi gereken saghkl kontrol grubunun
(n=36) olusturdugu toplam 71 olgu alindi. Calismaya alinan
hastalarin yas araligi 5-15 yas olarak belirlendi. DE tanisi; yas ve
cinsiyete gore normal Hb seviyesine sahip olup, ferritin degeri
<12 ng/mL altinda olan hastalara konuldu (24).

Calismadan Dislanma Kriterleri

Asagidaki ozelliklere sahip olgular calisma kapsamindan
cikarildi (25,26).

1. Kronik veya gecirilen enfeksiyonu olan, parazitoz tanisi
almis ve tedavisi henliz tamamlanmamig hastalar,

2. Anemisi olup vitamin B12 veya folik asit vitamini eksikligi
saptanan hastalar,

3. Demir tedavisi ile allerjik reaksiyon gelisen veya bu sekilde
oykusi olanlar,
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4. Calisma dncesi herhangi bir demir preperati kullanmis olan,
oral demir tedavisini son 3 ayda, parenteral demir tedavisini son
1 ayda alan hastalar,

5. Vitamin kullanan hastalardir.

Laboratuvar Analizi

Calismaya katilan tiim cocuklardan tam kan sayimi igin
EDTA'l tiipe 2 mL venoz kan &rnegi alindi. Ferritin diizeyi, TDD
degerlerinin tespiti icin diiz polistren tlipe 4 mL vendz kan
ornegdi alindi. Serum demirinin sabahlari yliksek, aksamlari diistik
olarak saptanmasi nedeniyle kan drnekleri sabah 09-10 saatleri
arasinda alindi. Kan orneklerinden tam kan sayim ve ferritin
degerleri ayni giin cahsildi. TDD c¢alismalari icin diiz tlipe alinan
kanlar 4000 devirde 5 dakika santrifiij edildi, ayrilan serumlari
-20 °C'de calismanin yapildigi gline kadar saklandi.

Tam kan sayimi Coulter Gen-S system (Coulter Corp, Miami,
USA) ile ferritin diizeyi immulite 2000 cihazinda immulite 2000
F kiti (DPC, Los Angeles, USA) ile bakildi (27).

Etik Kurul izni

31.11.2015 tarihli Ufuk Universitesi Yerel Etik Kurul karari ile
"5-15 yas DE tespit edilip anemi tespit edilmeyen hastalar ile yas
uyumlu saglikh kontroller arasindaki enflamasyon ve oksidatif
durumu gosteren hematolojik ve biyokimyasal parametrelerin
karsilastiriimasi” isimli calisma etik kurulca incelenerek uygun
bulunmustur (karar no: 31.11.2015).

istatistiksel Analiz

Sonuclarin istatistiksel degerlendirilmesi icin Statistical
Package for the Social Sciences (SPSS) 17 (SPSS, Chicago, IL)

paket programi kullanildi. Verilerin normal dagilima uygunlugu
“Kolmogorov-Smirnov" normallik testi ile incelendi. Sonuclar
ortalama+standart sapma seklinde verildi. Normal dagilima
sahip olmayan ozellikler ise ortalama deger (minimum-
maksimum deger) seklinde verilmistir. Normal dagilima
uyan surekli degiskenleri karsilastirmak icin parametrik test
(bagimsiz Student's t-testi) kullanildi. Katerorik degiskenler
sayl ve ylzde olarak verilmistir. Kategorik verileri karsilastirmak
icin ki-kare veya Fisher's Exact test kullanilmistir. Ferritin
diizeyinin dusikligl ile korele olabilecek TDD parametreleri
degerlendirbilmek amaciyla Pearson korelasyon analizi
kullanildi. P<0,05 diizeyi istatistiksel olarak anlamli kabul edildi.

Bulgular

Calismaya yaslari 5-15 yas arasinda, DE tanisi alan 35
cocuk ile saglikli 36 cocuk olmak tizere toplam 71 cocuk
alindi. DE grubunda olan cocuklarin yas ortalamasi, cinsiyet
dagihmi ve vicut kitle indeksi acisindan, kontrol grubundaki bu
parametreler acisindan farklilhk saptanmadi (p=0,622, p=0,806
ve p=0,948, sirasiyla). Her iki grubun demografik ozellikleri
Tablo 1'de gosterilmistir.

Her iki grup arasinda Hb, hematokrit, beyaz kiire sayisi ve
kirmizi hiicre sayisi acisindan anlamli farkhlk yoktu (p=0,654,
p=0,387, p=0,279, p=0,685, sirasiyla). DE grubunda ferritin
diizeyi 11,01+0,89 ng/mL iken, kontrol grubunda ise 25,27+2,57
ng/mL idi (p<0,001). Gruplarin tam kan sayimlari ve ferritin
parametreleri Tablo 1'de gosterilmistir.

Tablo 1'de ise DE olan hasta grubu ile kontrol grubu
arasindaki tiyol disilfid parametreleri gosterilip, gruplararasi

Tablo 1: Demir eksikligi olup anemisi olmayan hasta grubu ile kontrol hasta gruplarinin bazal demografik, hematolojik ve tiyol disiilfid

dengesi (oksidatif durum) ozelliklerinin karsilastiriimasi

Demir eksikligi grubu (n=35)

Yas (yil) 12,11+1,13
Cinsiyet

Kiz 22 (9%62,9)
Erkek 13 (%37,1)
Viicut kitle indeksi (kg/m?) 17,42+1,04
Hemoglobin (g/dL) 12,97+0,74
Hematokrit (%) 34,97+0,78
Ferritin (ng/mL) 11,01+0,89
Beyaz kiire sayisi (x10°/L) 9,36+0,28
Kirmizi kiire sayisi (x10'2/L) 4,58+0,18
Nativ tiyol (umol/L) 410,41+42,15
Total tiyol (umol/L) 446,54+47,31
Disilfid (umol/L) 24,99+9,50
Disiilfit/nativ tiyol (%) 5,56+2,46
Disilfit/total tiyol (%) 4,93+1,75
Nativ tiyol/total tiyol (%) 0,91+0,01
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Kontrol grubu (n=36) p degeri
12,89+1,03 0,622
0

T2 3 0737
17,43+1,03 0,948
13,05+0,82 0,654
35,13+0,83 0,387
25,27+2,57 <0,001
9,46+0,27 0,279
4,60+0,17 0,685
497,09+40,74 <0,001
538,56+42,53 <0,001
13,99+2,88 <0,001
3,10+0,53 <0,001
2,92+0,48 <0,001
0,92+0,01 0,325
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karsilagtirmalar gosterilmistir. Nativ tiyol (Sekil 1) ve total tiyol
(Sekil 2) degerleri anlamli olarak distikken (p<0,001 ve p<0,001,
sirasiyla), disiilfid (Sekil 3), disiilfid/nativ tiyol ve distilfid/total
tiyol degerleri anlamli olarak yiiksekti (p<0,001, p<0,001 ve
p<0,001, sirasiyla).

Tablo 2'de ise ferritin dustikligu ile korele olabilecek TDD
degiskenlerinin analizi gosterilmistir. Ferritin dustkligi ile
sadece total tiyol diizeyi ile pozitif korelasyon mevcutken
(r=0,330, p=0,049); nativ tiyol, disilfid, disilfid/nativ tiyol,
distilfid/total tiyol ve nativ tiyol/total tiyol degerleri icin
korelasyon analizi agisindan anlamlilik yoktu (r=0,306, p=0,070;
r=-0,251, p=0,140; r=-0,282, p=0,095; r=-0,287, p=0,090; r=-
0,042, p=0,807, sirasiyla).

DE anemisi gelismekte olan {ilkelerde daha sik olmakla beraber,
gelismis Ulkeler icin de halen sorun olmaya devam etmektedir.
Klinik olarak DE'nin bulgulari dokulara oksijenin ulasmasindaki
eksiklige ve dokudaki demir deposunun vyetersizligine bagli
olusmaktadir. Cocuklarda DE ve DE anemisi gelisme geriligine,
davranis bozukluklarina ve geri doniisimsiiz 6grenme yetisinde
bozulmalara neden olmaktadir. DE anemisi tedavi edilse bile
bilissel yetilerdeki degisiklikler diizelmemektedir. Bu nedenle
demir profilaksisi ve anemi gelismeden DE'nin erken donemde
taninmasi ve tedavisi nérokognitif bozukluklari 6nlemede son
derece onemlidir (1). DE anemisi tamisinda kullanilan klasik
parametreler icinde en degerli kabul edilen ferritin, akut faz
reaktani olarak yukseldigi icin 6zellikle hem DE anemisi hem
de enflamatuvar durumlarin birlikte oldugu olgularda tanida
guclik yasanmaktadir. Plazmadaki serbest demirin hiicre

700,00 -
(o]
600,001 o

500,007
T

400,007 l

p<0.001

300,00 T T

Normal Demir eksikligi

Sekil 1: Demir eksikligi olup anemi olmayan grup ile kontrol grubu
arasindaki nativ tiyol degerlerinin karsilastiriimasi

membranlar {izerinde dogrudan ya da dolayli olarak oksidan
stres etkisi bulunmaktadir (28).

Oksidatif stres, serbest radikal ile antioksidan sistem
arasindaki dengenin bozulmasi olarak tanimlanir. Karbonhidrat,
yag ve protein metabolizmasi lizerine olumsuz etkisi vardir.
Oksidatif stres KVH ve enfeksiydz hastaliklar, kanser, diyabet
ve norodejeneratif patolojilerle baglantihidir. DE anemisinin
oksidan-antioksidan  sistemi  etkileyebilecegi  belirtilmistir.
Bu radikaller hiicre icin cok toksik olup bugin icin pek cok
hastahgin (ateroskleroz, iskemi-reperfiizyon hasari, gastrit,

700,00 *

600,00

500,00
_[_

400,007 |

p<0.001

300,00 T
Normal Demir eksikligi

Sekil 2: Demir eksikligi olup anemi olmayan grup ile kontrol grubu
arasindaki total tiyol degerlerinin karsilastiriimasi

0,009

40,004

20,00 ;I

00

00 T T

Normal Demir eksikligi

Sekil 3: Demir eksikligi olup anemi olmayan grup ile kontrol grubu
arasindaki distilfid degerlerinin karsilastiriimasi
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kanser, akut ve kronik akciger hastaliklar) patogenezinde rol
oynadi§ina inanilan reaktif molekillerdir. Ortamda oksijen
rediiksiyon Grtinleri ve yliksek miktarda demir olmasi durumu
prooksidan durum olarak yorumlanabilir ve hiicrenin oksidan
strese acik oldugunun géstergesidir (29). Bu degisiklikler demir
tedavisi ile diizeltilebilir. Literatiirde DE anemisi olan hastalarda
goriilen oksidatif stres ve antioksidan savunma mekanizmasi
hakkinda cok az bilgi bulunmaktadir, bazi calismalarda oksidatif
stresin negatif yonde bozuldugu gosterilirken, bazi ¢alismalarda
ise degisiklige ugramadigi gosterilmistir (30-36).

Aslan ve ark'nin (8) yaptigi baska bir calismada DE anemisi
olan 22 kadin ve saglikli 22 kadinda periferal DNA hasari ve plazma
total antioksidan kapasite arastirilmistir. DE anemisinde lenfosit
DNA hasar kontrol grubundan daha yiiksek, total antioksidan
kapasite daha dusik bulunmustur. Oksidatif stresin artmasinin
DNA hasarina neden olmasi DE anemisinin patogenezinde
oksidatif stres ve DNA hasarinin rol aldigini géstermektedir (8).

McAnulty ve arkimin (37) vyaptiklari calismada anemik
olmayan fakat diisik demir depolari olan ve demir depolari
normal olan hastalara demir tedavisi verilmistir. Serum selenyum
ve glutatyon peroksidaz konsantrasyonlari diisiik demir depolari
olan olgularda yeterli demir depolari olan olgulardan farkli
bulunmamistir. Diisiik demir depolari olan olgularda serum
selenyum ve glutatyon peroksidaz konsantrasyonlari tedavi
oncesi ve sonrasi degisiklik gostermemistir (37). Gropper ve ark.
(38) ise anemik olmayan DE olan hastalarda demir tedavisi 6ncesi
ve tedaviden 8 hafta sonra oksidatif hasari degerlendirmiglerdir.
DE olan grupta tedavi oncesi lipid hidroperoksit ve protein
karbonil diizeyinin  kontrol grubundan farkli olmadig
goriilmistiir. Oral demir tedavisinden 8 hafta sonra da plazma
lipit hidroperoksit ve protein karbonil konsantrasyonunda
onemli degisiklik olmadigi saptanmistir. Calismada oral demir
tedavisinin oksidatif hasarla iliskili olmadigi bulunmustur (38).
Hamed ve ark. (39) yaptigi calismada anemi gelismeden demir
tedavisinin verilmesinin, bu hastalardaki oksidatif durumu
diizelttigi gosterilmistir. Bizim hasta popiilasyonumuza benzer
hasta grubunda yapilan Ustte belirtilen makalenin aksine, bizim
calisma poplilasyonumuzda nativ tiyol, total tiyol ve disiilfid
degerlerindeki degisiklikler, anemisi olmayan kontrol grubuna
gore oksidatif stresin degistigini dne siirecek nitelikteydi.

Tablo 2. Serum ferritin diisiikliigii diizeyini etkileyebilecek
degiskenler ile korelasyon analizi

Ferritin r p degeri
Nativ tiyol 0,306 0,070
Total tiyol 0,330 0,049
Disulfid -0,251 0,140
Disiilfid/nativ tiyol -0,282 0,095
Disiilfid/total tiyol -0,287 0,090
Nativ tiyol/total tiyol -0,042 0,807
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Bektas ve ark. (40) yaptigi bir calisma da TDD'nin inme ve
ciddiyeti ile iliskili oldigu gosterilmistir. Ates ve ark. (41) yaptig
bir calismada tip 1 DM olan hastalarda kontrol grubuna gore
tiyol oksidasyonunun arttigi gdsterilmis olup, bu durum kronik
enflamasyon ve hiperglisemiye baglanmistir. Topal ve ark.
(42) yaptigr bir calismada, DE anemisi olan cocuklarda TDD
bozukdugu gosterilmistir. Bizim calismamizda da DE olan grupta
nativ tiyol ve total tiyol degerleri belirgin olarak diistikken,
distlfid duizeyleri belirgin olarak yiiksekti. Bu tablo da, anemi
olusmadan da DE'de tiyol oksidasyonun degistigini yani oksidatif
stresin ortaya ciktigini gostermektedir.

Ferritin bir taraftan serbest demir selasyonu yaparak oksidatif
strese karsi koruyucu iken diger taraftan ortama serbest demir
salarak oksidatif stresi artirir. Yapilan bir calismada serum ferritin
konsantrasyonu ile idrarda oksidatif hasar ve onarimi gosteren
biomarker olan 8-hidroksideoksiguanozin iliskisi incelenmis
ve serum ferritin seviyesi ile 8-hidroksideoksiguanozin
konsantrasyonu arasinda pozitif iliski g6sterilmistir (10).
Bizim calismamizda da ferritin dustikliigiiniin TDD'yi gdsteren
degiskenler arasinda sadece total tiyol dlzeyi ile pozitif
korelasyonu mevcutken, TDD'nin diger degiskenleri acgisindan
korelasyonu mevcut degildi.

Calisma Kisithliklar

Tek merkezli yapilmasindan dolayr calismaya alinan hasta
sayisinin az olmasi ve demir eksikligi anemisi tanisina sahip
cocuklardan olusan bir grup ile karsilastirma yapilamamasi
calismanin kisithhiklarindandir. Ayrica, oksidatif stresin diger
laboratuvar parametreleri ile kiyaslanamamasi da ayr bir
kisithkhktir.

Sonu¢ olarak bu calismada anemi olmadan da DE'nin
TDD lzerinden gosterilerek oksidatif strese neden oldugu
izlendi. Calismamiz cocukluk cagr ani olmayan DE anemisinde
TDD'nin nasil degistigini gosteren ilk ¢alisma oldugu igin 6nem
tasimaktadir. TDD parametre Olclimleri giivenilir, pratik ve
maliyeti ucuz metodlardir. Bu sayede oksidatif durumu gosteren
bircok parametrenin 6&lciimiine gerek kalmamaktadir. Olgu
sayisinin artiriimasi ve diisiik Hb seviyesine sahip DE anemilerinin
incelenmesi ile farkli sonuglara ulasilabilecegini diisinmekteyiz.

Etik

Etik Kurul Onayi: 31.11.2015 tarihli Ufuk Universitesi Yerel
Etik Kurul karari ile "5-15 yas DE tespit edilip anemi tespit
edilmeyen hastalar ile yas uyumlu saglikli kontroller arasindaki
enflamasyon ve oksidatif durumu gosteren hematolojik ve

biyokimyasal parametrelerin karsilastiriimasi” isimli calisma etik
kurulca incelenerek uygun bulunmustur (karar no: 31.11.2015).
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Ertem ve ark. Cocuklarda Demir Eksikligi ve Oksidatif Stres

Hasta Onayi: Calismamiza dahil edilen tiim hastalardan

bilgilendirilmis onam formu alinmistir.

Hakem Degerlendirmesi: Editérler kurulu disindan olan

kisiler tarafindan degerlendirilmistir.
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Fokal Nodiiler Hiperplazide Cerrahiye Karar Verme: On Yedi
Eriskin Olgu ile Tek-Merkez Deneyimi

Decision for Surgery of Focal Nodular Hyperplasia: Single-Center Experience of 17 Adult
Cases

©® Elvan Onur Kirimker, ® Mehmet Emre Yilmaz

Ankara Universitesi Tip Fakiiltesi, Genel Cerrahi Anabilim Dali, Ankara, Tiirkiye

Fokal nodiiler hiperplazi (FNH) genellikle opere edilmez. Tanisal zorluklar ve semptomatik lezyonlar cerrahi igin yaygin endikasyonlardir. Bu
calisma, karaciger ameliyatlari sonrasi patoloji sonucu FNH olarak raporlanan olgularda ameliyat endikasyon ve sonuclarinin incelenmesi amaciyla
yapilmistir. Ekim 2009-Mart 2018 tarihleri arasinda Ankara Universitesi Hastaneleri'nde opere edilen ve patolojisi FNH olarak raporlanan hastalar
incelendi. Hastalarin 12'sinde bazi karin semptomlari vardi, dérdiinde ise herhangi bir semptom rapor edilmedi. Tim hastalara bilgisayarl tomografi,
ultrasonografi veya manyetik rezonans gériintiilemeden en az bir gdriintiileme ydntemi uygulandi. Sadece {i¢ hastaya kesin FNH tanisi konuldu
ve bu hastalar ayni zamanda semptomatikti. Ameliyat oncesi grupta sarilik goériilmedi. Sadece bir hastada ameliyat dncesi hafif yiiksek karaciger
enzim seviyeleri goriildi. Pankreatoduodenektomi ve kolesistektomi gibi ek prosediirler uygulanan iki hasta disinda tiim hastalara ¢esitli tiplerde
hepatektomi uygulandi. Hastalarin sadece liclinde intraabdominal apse, safra kacagi ve pulmoner emboli gibi postoperatif komplikasyonlar gelisti.
Mortalite izlenmedi. FNH olgularinda cerrahi nadiren gereklidir. Ancak lezyonun FNH disinda bir lezyon oldugundan sliphelenildiginde ve hasta
semptomatikse genellikle cerrahi yaklasim tercih edilir.

Anahtar Kelimeler: Fokal Nodiiler Hiperplazi, Premalign Lezyon, Benign Hastalik, Hepatektomi

Abstract

Surgery is rarely a necessity for the removal of focal nodular hyperplasia (FNH) lesions. Diagnostic challenges and symptomatic lesions are common
indications for surgery. This study was conducted for the purposes of analyzing the indications and results of liver surgeries, revealing FNH in further
examinations from specimens sent to pathology. The patients that were operated for liver lesions revealed as FNH at pathological examinations at
Ankara University Hospitals between October 2009 and March 2018 were included in this study. Twelve of the patients had some abdominal symptoms,
with the remaining four having no reported symptoms. All patients were subjected to at least one imaging modality from computed tomography,
ultrasonography or magnetic resonance imaging. Only three patients were diagnosed with certain FNH and were also symptomatic. No jaundice
was observed in the group before surgery. Only one patient demonstrated mildly elevated preoperative liver enzyme levels. All patients underwent
several types of hepatectomies except for two patients undergoing additional procedures such as pancreatoduodenectomy and cholecystectomy.
Only three of the patients had postoperative complications including intraabdominal abscess, biliary leak and pulmonary embolism. No mortality
occurred among the group. Surgery is rarely a necessity in the cases of FNH. However, surgical approach is generally preferred when the lesion is
suspected to be a lesion other than FNH.

Key Words: Focal Nodular Hyperplasia, Premalignant Lesion, Benign Disease, Hepatectomy
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Hiperplastik bir nodil oldugu distiniilen fokal nodiiler
hiperplazi (FNH), hepatik hemanjiomdan sonra ikinci en sik
gorilen benign karaciger timarddur (1). Malign transformasyon
gostermezler. Agirhkh olarak Greme vyillarinda kadinlarda
goriiliir. FNH'nin oral kontraseptifler ile iliskisi oldugu ileri
stirlilmekle birlikte bu yonde bir kanit bulunmamaktadir (2).
FNH'li hastalar cogunlukla asemptomatiktir. Agr, distansiyon
ve ele gelen karaciger kitlesi semptomatik hastalarda en sik
goriilen sikayetlerdir. Karakteristik bulgusu fibréz septadan
perifere uzanan c¢ok sayida dali olan genis bir arter iceren
santral stellat skardir (merkezi yildiz benzeri skar). FNH tanis
siklikla goriintiileme yodntemleri ile karakteristik yapilarin
gosterilmesi ve diger lezyonlarin dislanmasi ile konur. Ayirici
tanida hepatik adenoma, hepatoseliler karsinoma, fibrolameller
karsinoma, siroz, rejeneratif nodiil, hemanjioma ve hipervaskiiler
metastazlar da diistintiimelidir.

Hastalarin  coguna abdominal cerrahi, goriintiileme
yontemleri ve otopsi esnasinda tesadiifen tani konur. Kanama ve
nekroz, FNH'de diger karaciger kitlelerine gore daha az goriiliir.
Bu nedenle hastalar asemptomatiktir ve malign transformasyon
beklenmez, dolayisiyla bu hastalar genelde medikal tedavi ve rutin
abdomen goriintiileme ile takip edilirler. Gérlintiileme yontemleri
gelistikce bu hastaligin tanisi artmis ve hastalar daha az opere
edilmeye baslanmistir (3). Bu calismada patoloji sonucu FNH
olarak raporlanan ameliyatlari semptomlar, tani, hasta 6zellikleri
ve sonuclari agisindan retrospektif olarak degerlendirdik.

Gerec ve Yontem

Ekim 2009-Mart 2018 tarihleri arasinda Ankara Universitesi
Hastanelerinde karaciger lezyonu nedeniyle opere edilen ve
yapilan patolojik incelemelerde FNH tanisi alan tiim hastalar
dahil edildi. Kayitlarina ulasilamayan veya kesin verileri olmayan
hastalar calisma disi birakildi. Ameliyatlar ve veri toplama ile
ilgili hastalardan bilgilendirilmis onamlar alindi. Hastalarin
demografik  ozellikleri, lezyonlarin  radyolojik  6zellikleri,
kontraseptif kullanimi, komorbid hastaliklari, kan testleri ve
perioperatif donemdeki hasta semptomlari ve postoperatif
donemdeki komplikasyonlar hastane veri tabanindaki hasta
kayitlarindan geriye doniik olarak incelendi.

Stirekli  degiskenler medyan ve araliklarla, kategorik
degiskenler ise sayi ve yiizdelerle gosterildi. Hesaplamalar SPSS
20.0 (IBM Corp, Chicago, IL, USA) ile yapilmistir.

Bulgular

Hastanenin veritabani arastirmasinda patoloji sonucu FNH
olarak bildirilen 17 hasta bulundu. Olgularin ameliyat 6ncesi

ozellikleri Tablo 1'de gdsterilmistir. Ortanca hasta yasi 31 (24-84)
idi. Hastalarin 13'l (%76,5) kadindi. Hastalarin ana semptomu
karin agrisi olup 11 (%64,7) hastada mevcuttu, 4 (%23,5) hasta
ise asemptomatik idi. iki hastada en az bir komorbidite vardi.
Medyan alanin aminotransferaz degeri 19 (7-130), aspartat
aminotransferaz degeri 20 (10-155) ve total bilirubin degeri 0,57
(0,14-0,91) idi. On iki (%70,6) hastada radyolojik incelemeler
veya baska bir hastalik i¢in ameliyat yapilirken tesadiifen FNH
lezyonlari bulundu. iki hasta tamamen semptomatik bir FNH
lezyonunun cikariimasi amaciyla opere edildi. iki FNH lezyonu
intraoperatif olarak kesfedildi ve tani icin rezeke edildi. Ameliyat
oncesi 0yki ve goriintiileme yontemlerine gore sirasiyla dort,
bes, ¢, alti ve bir hastanin olasi tanilari hepatoselltler karsinom,
adenom, hemanjiyom, FNH ve malign melanom metastazi idi.
Ameliyat 6ncesi grupta sarilik goriilmedi. Sadece bir hastada
ameliyat dncesi hafif yliksek karaciger enzim seviyeleri gorildi.
On ii¢ kadin hastanin Uictinde oral kontraseptif kullanim ykiisii
vardi. Tim hastalara bilgisayarli tomografi (BT), ultrasonografi
(USG) veya manyetik rezonans goriintilemeden (MRG) en az
bir gorintileme yontemi uygulandi. Sirasiyla 13 (%76,5), 11
(9064,7) ve 5 (%29,4) hastaya ultrason, BT ve MRG yapildi. Ug
(%17,6) hastanin goriintiileme calismalarinda, FNH lezyonunun
tipik goriinimi olan santral skar gorildi. Bunlarin 2'si BT, 1'i
MRG idi. Uc hasta intraoperatif olarak eritrosit stispansiyonu
aldi (Tablo 1).

Min6r hepatektomi (n=14) major hepatektomiden (n=3),
agik hepatektomi (n=15) ise laparoskopik hepatektomiden (n=2)
daha sik uygulandi.

Postoperatif mortalite goriilmedi. Bir hastada FNH
ameliyatindan dort hafta sonra perkitan drenaj gerektiren
intraabdominal apse gelisti. Bu sadece Evre 3a komplikasyondu
ve daha ciddi bir komplikasyon gozlenmedi. iki hasta,
antikoaglilasyonla tedavi edilen bir pulmoner emboli ve
kendiliginden diizelen bir safra kacagi dahil olmak Uzere 2.
derece komplikasyonlar yasadi. Safra kacagi olan hastada dren
iki hafta tutuldu (Tablo 2).

Fokal noduler hiperplazi, genel popilasyonun 90,6 ila
%3'linde meydana gelen iyi huylu bir lezyondur (4). Agirlikh
olarak kadinlarda goriliir ve cogu seri erkeklerde gorilme
sikhiginin <%15 oldugunu bildirmektedir (5). On yedi hastayi
kapsayan bu calismada, 13:4 kadin-erkek oranini bildirdik.

FNH, hemanjiyomlar, 6zellikle Osler-Weber Rendu hastaligi
ve hepatik hemanjiyomlar ile iligkilendirilmistir, bu nedenle
gercek bir neoplazmdan ziyade vaskiiler bir anomali oldugu
duslinilmektedir. Bu lezyon, kapsilsiiz, iyi diferansiye bir
tlimordir. Mikroskobik olarak hepatik adenomdan farkl olarak
sintizoidler ve Kuppfer hicreleri mevcuttur. Cogunlukla FNH
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Table 1: Hasta profili
Degiskenler

Cinsiyet

Erkek

Kadin

Yas, medyan (aralik), yil
Semptomlar, n (%)

Karin agrisi

Dispepsi

Asemptomatik

Komorbidite, n (%)

Preop ALT, U/L, medyan (aralk)
Preop AST, U/L, medyan (aralik)
Preop total bilirubin, mg/dL, medyan (aralik)
Preop AFP

Yatis siiresi, giin, medyan (aralik)
Preoperatif teshis

Hasta sayisi, n (%)

Gorilintiileme yontemi

Hasta sayisi, n (%)

Santral skar, n (%)

OKS kullanimi, kadin hastalar, n (%)
Eritrosit stispansiyonu, n (%)

n (%)

4
13
31 (24-84)

11 (64,7)

2 (1,8)

4 (23,5)

2 (1,7)

19 (7-130)

20 (10-155)
0,57 (0,14-0,91)
3,01 (0,90-4,97)

7 (4-21)

FNH HCC Diger*
6 (35,3) 4(23,5) 7 (41,2)
USG BT MRG
13 (76,5) 11 (64,7) 5 (29,4)
3(17,6)*

3(23,1)

3(17,6)

*Ameliyat dncesi dyki ve goriintlileme yontemlerine gore hepatik adenom, hemanjiom ve malign melanom metastazi sirasiyla bes, ti¢ ve bir hastanin olasi tanilari arasindayd.

**iki BT ve bir MRG sonucu, FNH lezyonunun tipik goriiniimii olan santral skar ile sonuclandi.

BT: Bilgisayarli tomografi, USG: Ultrasonografi, ALT: Alanin aminotransferaz, AST: Aspartat aminotransferaz, AFP: Alfa fetoprotein, HCC: Hepatoselliiler karsinom, FNH: Fokal nodler

hiperplazi, MRG: Manyetik rezonans goriintiileme, OKS: Dogum kontrol hapi

Tablo 2: Cerrahi profil

Hepatektomi cesidi n (%)
Major hepatektomi 3(17,6)
Minor hepatektomi 14 (82,4)
Operasyon tipi n (%)
Acik cerrahi 15 (87.2)
Laparoskopik cerrahi 2 (11,8)
Morbidite 3(17,6)
Mortalite 0 (0)

lezyonlarinin ¢apr 5 cm'den kicliktiir. FNH'nin karakteristik
ozelligi, merkezi skar varhgidir (6).

Radyolojik olarak karaciger adenomu ile benzerligi nedeniyle
FNH tanisi zordur. USG, olgularin sadece yiizde 20'sinde merkezi
skari belirleyebilir. Dinamik BT ve cift kontrasth MRG, FNH
teshisi icin 6nemli araclardir. Mevcut veriler, MRG'yi iceren bir
goriintileme modaliteleri kombinasyonunun, FNH i¢in >0%90
duyarhlik ve 6zgillik ile FNH tanisinda daha fazla dogruluk
sagladigini gostermektedir (7).

Bununla birlikte, merkezi stellat skar bulgulari olmadan
FNH'yi teshis etmek ¢ok zordur (4). FNH tanisi ¢cogunlukla
diger lezyonlar dislayarak konur. Calismamizda 3 hastanin
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radyolojik incelemelerinde santral skar gériilmiis ve 12 (%70,6)
hastada radyolojik tetkikler veya baska bir hastalik icin
ameliyat yapilirken tesadiifen FNH lezyonu tespit edilmistir. iki
hasta tamamen semptomatik bir FNH lezyonunun cikariimasi
amaciyla opere edilmistir. iki FNH lezyonu ise intraoperatif
olarak kesfedildi ve tani icin rezeke edildi. FNH genellikle
gorilintiilemelerde rastlantisal olarak bulunan bir lezyondur
ve sadece Ucte biri hafif epigastrik agr veya rahatsizlik ve/
veya palpe edilebilen abdominal kitle gibi klinik semptomlar
nedeniyle kesfedilir. Calismalar, cogu FNH hastasinda lezyonun
uzun bir takip siresi boyunca stabil kaldigini ve hatta
geriledigini bildirmistir. izZlemde bu lezyonlar biiyiir veya hasta
semptomatik hale gelirse elektif cerrahi rezeksiyon onerilir
(8). FNH igin elektif cerrahi bu hastalarda dusiik morbidite ile
guvenlibir tedavidirancak FNH iyi huylu bir hastalik oldugundan
bu secimi yapmak zordur. Semptomlarin olmamasi cerrahi
endikasyon olmadigindan asemptomatik hastalar cerrahi
rezeksiyon gerektirmez (4). Calismamizda 13 hastada semptom
mevcuttur. Agri bu lezyonda en sik goriilen semptomdu ve
bu agrinin devam etmesi bu hastalarda ameliyat endikasyonu
olarak kullanildi. Bizim calismamizda ise cerrahi tedaviye en sik
neden olan ikinci neden ise goriintiileme calismalari ile tani
konulamamasidir.
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Kirimker ve Yilmaz. Fokal Nodiiler Hiperplazide Cerrahi

Calismanin Kisithliklar

Bu calismanin bazi sinirlamalar vardir. Kiiciik hacimli
tek merkezli bir calismaydi; ikincisi, retrospektif calismanin
dogasinda bulunan kisithliklar mevcuttur.

Sonug olarak, bdyle bir lezyon uzun siire asemptomatik
kaldigi icin FNH siklikla rastlantisal bir bulgudur. Asemptomatik
kesin FNH ile basvuran hastalar konservatif olarak glivenli bir
sekilde yonetilebilir. Semptomatik hastalarda cerrahi rezeksiyon
glivenli ve etkili bir tedavidir. Cahismamizda postoperatif
mortalite goriilmedi. FNH, lezyonun boyutundaki artisla iliskili
agriya neden olabilen iyi huylu bir karaciger lezyonudur. Cerrahi
rezeksiyon genellikle kalici agri veya radyolojik ve patolojik
incelemelerde siipheli lezyonlar igin yapilir.
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Trichosporon Asahii Superinfection in a Patient with COVID-19
COVID-19 Hastasinda Trichosporon Asahii Superenfeksiyonu
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Abstract

The use of immunosuppressant drugs to treat immunological storms in patients with severe coronavirus disease-2019 (COVID-19) infection has
increased considerations concerning fungal infections. In this patient subset with immune compromise, Trichosporon Asahii (T. asahii) may cause
significant mortality. In this case report, a 60-year-old patient who developed T. Asahii fungemia while being followed in the intensive care unit
due to COVID-19 pneumonia was presented.

Key Words: COVID-19, Trichosporon Asahii, Superinfection

Siddetli koronaviriis hastaligi-2019 (COVID-19) enfeksiyonu olan hastalarda immiinolojik firtinalari tedavi etmek icin imminostpresan ilaclarin
kullaniimasi, mantar enfeksiyonlarina iliskin endiseleri artirmistir. Trichosporon Asahii (T. asahii), 6zellikle kritik hastalarda ve bagisikhgr baskilanmig
bireylerde énemli mortaliteye sahip, oldukca direngli bir patojendir. Bu olgu sunumunda, COVID-19 pnémonisi nedeniyle yogun bakim tinitesinde
takip edilirken T. Asahii fungemisi gelisen 60 yasinda bir hasta sunulmaktadir.

Anahtar Kelimeler: COVID-19, Trichosporon Asahii, Stiperenfeksiyon

Introduction Case Report

Trichosporon species are widely found in nature and is
a member of human flora but may cause fatal opportunistic
fungal infections in immunocompromised individuals (1). The
most frequently isolated Trichosporon species is T. asahii (2).
Conditions associated with invasive trichosporonosis include
antibiotic use, acquired immune deficiency syndrome, use of
corticosteroids, prolonged intensive care unit (ICU) stay, central
catheter and invasive medical equipment. Early diagnosis of
Trichosporium fungemia and administration of variconazole are
important (3).

A 60-year-old male unvaccinated patient with a history
of benign brain tumor surgery ten years ago, epilepsy and
hypertension, was admitted to ICU on the 9™ day of his
hospitalization due to respiratory failure, while he was being
followed in ward due to Coronavirus disease-2019 (COVID-19)
pneumonia. Corticosteroid treatment which was started on
4 day of his hospitalization in ward was terminated. He was
in spontaneous breathing with oxygen support by reservoir
mask and followed up with carbamazepine, levetiracetam,
pitavastatin, trimetazidine, ceftriaxone, and piperacillin
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treatment. On the 4™ day of the ICU admission the patient
was intubated and mechanical ventilator support was initiated
due to the progressive respiratory failure. The patient was
evaluated as severe Acute respiratory distress syndrome (PaO,/
Fi0,<100). He was placed in prone position intermittently.
Norepinephrine was administered to manage hypotension.
Vancomycin and meropenem was initiated on the 7t of ICU
admission. On the 10" day due to the fever; sputum, blood
and urine cultures were taken and fluconazole and colistin
were added. On the 15" day due to the acute renal failure the
patient was consulted with the nephrology department and
calcium-citrate hemodiafiltration was started. Antibiotherapy
was terminated on the 17" day. On 22" day, hemodiafiltration
and norepinephrine infusion were terminated as the
hemodynamics and renal function were recovered. On the
28™ day Trichosporon asahii was detected in blood cultures,
and variconazole was started. Thorax computed tomography
and chest X-ray demonstrated diffusely located ground glass
opacities in both lungs (Figures 1, 2). On 30" day of admission
the patients was lost due to the septicemia and progressive
multi-organ failure.

Trichosporon is a yeast-like fungus found in the normal flora
of the human body. However, it may become pathogenic and
cause superficial infections in immunocompetent individuals or

invasive infections in immunodeficient patients (2). T. asahii is
the most frequently detected species (3). The 30-day mortality
of COVID-19-related T asahii fungemia was reported to be
80% despite variconazole therapy (4). The use of steroids and
immunomodulatory agents may cause invasive fungal infections
during the course of COVID-19 (5,6). Therefore, periodic fungal
surveillance approach is recommended for COVID-19 patients
managed in the in ICU. Critically ill COVID-19 patients posses
several risk factors for T. asahii fungemia, including prolonged
ICU stay, venous catheters, hemodialysis, corticosteroid and
antibiotic use, as in the patient in our case (7). Treatment of
TI. asahii fungemia is complicated and challenging; therefore,
recognition and prevention of the infection is crucial for patients
with predisposing risk factors. It has been shown that the use of
variconazole as the first choice can reduce mortality in T. asahii
fungemia, particularly in early stages of the infection (2).

Data is limited concerning T. asahii infections developing
during the course of COVID-19. The rarity of the reports
indicates that T. asahii in COVID-19 subset is extremely rare.
Data derived from the case reports reveal that T. asahii fungemia
is encountered in the 3 week of the hospitalization and
underlying corticosteroid use ca facilitate T. asahii fungemia
(8,9).

Figure 1: Thorax computed tomography shows peripheral and diffusely
located ground glass opacities (black arrows) in both lungs

Figure 2: A) Admission chest X-ray demonstrating consolidations
accompanying peripherally located ground glass opacities, particularly in
the lower and middle zones of both lungs. B) A white lung appearance
formed by mixed densities (ground glass opacities and consolidation)
involving both lungs in the late stage

473



Budak et al. Trichosporon asahii Superinfection in a Patient with COVID-19

Ankara Universitesi Tip Fakiiltesi Mecmuasi 2022;75(3):472-474

Trichosporon asahii is an invasive pathogen that has an
increased incidence in critical COVID-19 patients and should be
considered due to its high mortality rate and unique resistant
profile. It is important to screen the immunocompromised
patient population for fungal infections. In this patient
subset, immunosuppressant drug administration should be
limited to those not recovering with conventional treatment,
considering the benefit-harm ratio of immunosuppressant
agents. Recognition of fungal infections and reduction of the
risk factors in vulnerable, critically ill patients may prevent
Trichosporon asahii fungemia and resulting mortality.
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Insulation-Tipped Knife as an Endoscopic Treatment Method for
Benign Anastomotic Stricture After Low Anterior Resection

Low Anterior Rezeksiyon Sonrasi Gelisen Benign Anastomoz Darligr igin Endoskopik Tedavi
Yontemi Olarak Insulation-Tipped Knife
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Abstract

Benign anastomotic strictures are one of the most common complications after low anterior resection. While endoscopic treatments such as balloon
dilation can be applied to these strictures, some patients may require surgical treatment. We present a 65-year-old patient who developed benign
anastomotic stenosis after low anterior resection, and the stenosis did not heal despite recurrent balloon dilatation, and we performed an incision
with an Insulation-Tipped (IT) knife. After the incision with the IT knife, the patient is followed up asymptomatically.

Key Words: Anastomotic Stenosis, Endoscopic Treatment, IT Knife Incision

Benign anastomoz darlklari, low anterior rezeksiyon sonrasi en sik gorilen komplikasyonlardan biridir. Bu darliklara balon dilatasyonu gibi
endoskopik tedaviler uygulanabilirken bazi hastalarda cerrahi tedavi gerekebilir. Low anterior rezeksiyon sonrasi semptomatik benign anastomoz
darhigi gelisen ve tekrarlayan balon dilatasyonlarina ragmen darli§i iyilesmeyen, Insulation-Tipped (IT) knife ile insizyon yaptigimiz 65 yasinda bir
hastayi sunduk. IT knife ile yapilan tedavinin ardindan hasta asemptomatik olarak takip edilmektedir.

Anahtar Kelimeler: Anastomoz Darli§i, Endoskopik Tedavi, IT Knife ile insizyon

Introduction Case Presentation

Benign stenosis is one of the common colorectal anastomosis Sixty-five year-old male patient. Low anterior resection
operation was performed in 2014 due to rectosigmoid cancer. In

the following years, anastomotic stenosis with an approximately
8 mm diameter lumen opening, which does not allow the passage
of the standard colonoscope, was observed in the colonoscopic
examination performed due to the complaints of thinning and

complications after low anterior resection and occurs in
approximately 5.8% to 20%. In most patients, anastomotic
stenosis is a serious condition that may require repeated
endoscopic treatment or surgery. We present a case in which we

performed an Insulation-Tipped (IT) knife incision in a patient
who developed symptomatic benign stenosis after low anterior
resection and did not respond to recurrent endoscopic balloon
dilatation treatment.

swelling in the stool (Pictures 1, 2). There was no pathology in
the biopsy samples taken from the stenosis anastomosis area.
In imaging methods, the proximal part of the stenosis was
normal, and the patient who was evaluated as a 4 mm long
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short segment benign stenosis was applied repeated endoscopic
balloon dilatation for five times. Balloon dilatation was applied
effectively with 8-10, 10-12, 12-15 mm balloons, respectively,
for every 2-3 weeks. It was seen that the stenosis reoccurred
before each dilatation and did not allow the passage of the
colonoscope. The patient's symptoms and the need for repeated
dilatation continued. The anastomotic stenosis was then
circumferentially incised with an IT knife from 6-7 locations,
and an easy passage to the proximal part of the stenosis was
achieved with the standard colonoscope (Pictures 3-5). During
the follow-up, the patient had no symptoms and tolerated the
procedure well (Picture 6). In the control colonoscopy after the
treatment (2 weeks, 3 months and 1 year later), it was seen that
the colonosope passed easily through the anastomotic area.

Picture 1: Appearance of anastomotic stenosis before IT knife treatment

IT: Insulation-Tipped
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Picture 2: Close-up view of anastomotic stenosis before IT knife
treatment

IT: Insulation-Tipped
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Benign anastomotic stenosis may develop in 5.8%-20% of
colorectal anastomoses (1). This rate reaches 80% if colonoscopic
examination is performed in the early postoperative period.
Although the factors leading to the development of stenosis are
not fully understood, conditions such as ischemia, leakage, and
inflammation are blamed (2). There are conflicting publications
regarding the relationship between anastomosis techniques
and stenosis. Although some studies show that the risk of
anastomosis increases with the use of staplers, there are also
studies in the literature that express a contrary opinion (3,4).
Our patient had an anastomosis with staplers and there was no
postoperative fistula or leak. It is not necessary to intervene in
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Picture 3: Image obtained during incision with IT knife
IT: Insulation-Tipped
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Picture 4: View after completion of the incision
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Picture 5: It is seen that the proximal stenosis can be passed easily with
the colonoscope after the incision
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Picture 6: Appearance two weeks after treatment

every anastomotic stricture. Treatment should be applied if the
patient is symptomatic (2). In our patient, anastomotic stenosis
did not allow the passage of the standard colonoscope and
there were complaints such as bloating and thinning in stool
calibration.

Treatment of biliary strictures developing after surgery
varies from conservative methods to surgical treatment. The
success of the treatment is the smooth passage of the standard
colonoscope with a diameter of 13 mm and the regression of
the symptoms (5).

The first treatment option should be endoscopic dilatation
(bougie or balloon dilatation), except for strictures located low
enough to be reached by rectal touch and can be dilated digitally

(1). If there is no response from this, dilatation or expandable
metal stents can be used with endoscopic incision (6). Surgical
treatment should be applied in cases where there is no response
from endoscopic applications (2).

The IT knife is a knife with an insulator at its end, measuring
2.2 mm in diameter in order to avoid puncturing the tissue. It
has been widely used for endoscopic submucosal dissection since
its introduction by Mori et al. (7) in the late 1990s. Currently,
a 4-mm long IT knife 2 is in use as an improvement over the
original form, and other similar knives have been developed and
are also in use. The IT knife can be used for pre-cutting around
the lesion and for submucosal dissection. It can also be used to
achieve hemostasis in cases where bleeding is not severe (8). It
can also be used in the treatment of benign stenosis.

In our patient, repeated balloon dilatation was performed
for the stenosis, but due to its failure, the patient was incised
with an IT knife, considering the risk of morbidity and mortality
caused by surgical treatment.
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