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Biyokimyasal Acidan Alkol Tayini ve Adli Bilimlerde Onemi

Determination of Alcohol from Biochemical Perspective and Its Importance in Forensic
Sciences

© Emine Firdevs Yildinm?!, ® Mukaddes Giirler2, ® Aslihan Giirbiiz3
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Alkol tiiketimi insanhk tarihi kadar eskiye dayanmaktadir. Kronik ve akut alkol kullaniminin neden oldugu suglar giderek artan kiiresel bir sorundur.
Saglik sorunlarinin yani sira ekonomik ve sosyal sorunlara da neden olmaktadir. Adli bilimlerin calisma alanina giren intihar, cinayet, bagimlilik, kaza
vb. pek cok konuda alkol kullanimi 6nemli bir etkendir. Kiiresel 6lcekte adli amacli yapilan analizler arasinda alkol tayini 6nemli bir yere sahiptir. Bu
derlemenin amaci glincel literatiir esliginde alkol tayini ve alkol tayininde kullanilan belirtecleri ele almaktir.

Anahtar Kelimeler: Alkol tayini, etanol, biyobelirte¢

Abstract

Alcohol consumption is as old as human history. Crimes caused by chronic and acute alcohol use are an increasing global problem. In addition to
health problems, it also causes economic and social problems. Alcohol use is an important factor in many subjects such as suicide, murder, addiction,
accident, etc. which are within the scope of forensic sciences. Alcohol determination has an important place among forensic analyzes on a global
scale. The aim of this review is to discuss alcohol determination and markers used in alcohol determination along with the current literature.

Key Words: Alcohol determination, ethanol, biomarker

Diinya Saglik Orgiitii tarafindan yayinlanan 2018 yili Kiiresel

belirlenmesi  6nemli  bir konudur. Adli biyokimyasal
analizler arasinda kuresel olcekte alkol tayini en sik yapilan
analizlerdendir (2).

Alkol ve Saglik Durum Raporu'na gdre diinyada 2,3 milyar kisi
alkol tuketmektedir. Zararl alkol kullanimina bagh olarak 2016
yilinda 3 milyon kisi hayatini kaybetmis ve 132,6 milyon kiside
de maluliyet meydana gelmistir (1). Alkol kullaniminin saglik
lizerine zararli ve kimi zaman telafisi miimkiin olmayan hayati
etkileri s6z konusu olmakla birlikte, toplumsal, ekonomik ve
sosyal acidan yadsinamaz olumsuz etkileri mevcuttur.

Adli bilimlerde cinayetten kazaya, intihardan yaralanmaya
kadar her olay tiirlinde alkol kullaniminin ve miktarinin

Alkol tayininde biylik 6rneklem gruplarindan birini de
stirlicliler olusturmakta olup giinliik hayatta arac kullanan her
bireyin karsilasmasi muhtemel olan trafik denetimlerinde alkol
kontroll, 6nemli bir trafik giivenligi uygulamasidir. 2918 sayili
Karayollari Trafik Kanunu madde 48'de yasak oldugu belirtilen
alkollti ara¢ kullaniminda, yaralanmanin veya 6llimiin s6z konusu
oldugu, kolluk glciiniin mudahil oldugu trafik kazalarinda
stirtictide alkol tayini zorunlu olup biyolojik 6rnek (kan, tiikirik
veya idrar) alinarak (3) Karayollar Trafik Yonetmeligi madde
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97'de detaylari belirtilen kan alkol miktarinin yasal sinirlar
(hususi otomobil srdictileri icin 0,50 promil, diger arac siiriictileri
icin 0,20 promil) dahilinde olup olmadigi belirlenmektedir (4).
Emniyet Genel Mudiirligu tarafindan 29/09/2023-01/10/2023
tarihleri arasinda tilkemiz genelinde yapilan denetimlerde 39901
siriiciden 1300 siriiciinin alkol etkisinde arac kullandig
tespit edilmistir. S6z konusu 3 glinliik stire zarfinda alkollii arag
kullandigi tespit edilen kisi sayisi trafik glivenligi acisinda endise
vericidir (5).

Biyokimyasal Acidan Alkol

Karbon, hidrojen ve oksijen atomlarindan olusan alkol,
yapisinda karbon atomuna bagh hidroksil grubu bulunduran
bilesiklerin genel adidir ve alkollii iceceklerde kullanilan formu
etil alkol yani etanoldiir (6).

Farmakokinetik olarak alkoliin emilim, dagihm, metabolizma
ve atilim sireci tiiketilen igecegin yapisi, icme hizi, a¢/tok olmak
gibi pek cok faktdre baghdir. Alkoliin yiizde birkagi agizda,
ylizde yirmi bes kadari midede ve kalan kismi ise ince bagirsagin
ust kisminda emilir ve dolagima katilir. Tuiketilen alkoliin ylizde
doksani karacigerde metabolize olmaktadir. Ote yandan, yiizde
onu ise solunum, terleme ve idrar ile atilir (7). Merkezi sinir
sistemi lizerinden depresan bir etkiye sahip olan alkol, tiiketim
miktarina bagh olarak muhakeme glciinde, motor becerilerde,
koordinasyon ve reaksiyonda olumsuz etkiye neden olabilmekte
(8), agresif davranislara ve siddete egilimi artirabilmektedir (9).

Antemortem dénemde tiiketilen alkol, karacigerde oksidatif
ve non-oksidatif yolla metabolize olmakta ve bu siirecteki
metabolitler alkol tayininde biyobelirtec olarak kullaniimaktadir
(10,11). Postmortem dénemde ise antemortem zamanda tiiketilen
eksojen alkoliin yani sira cesedin saklanma kosulu, antemortem
hastaliklar, ilag/madde kullanim durumu, kontaminasyon
ve mikrobiyal faaliyet endojen alkol olusumuna neden
olabilmektedir. Postmortem siirecte endojen alkol olusumu
alkol tayini bakimindan vyaniltici bir unsur olabileceginden
kontaminasyon ve mikrobiyal faaliyet bakimindan viicudun
nispeten daha korunakl bolgelerinden biyolojik 6rneklerin
(femoral/periferik/bas/boyun veninden kan, vitréz humor, idrar
vb.) analizi tercih edilmektedir (12,13).

Alkol Tayininde Kullanilan Belirtecgler

Alkol tayini icin en c¢ok tercih edilen biyolojik 6rnek kan
olmakla birlikte, pek cok viicut sivisinda ve dokusunda analizi
mimkiindiir. Alkol tayini nefes alkol konsantrasyonu, kan alkol
konsantrasyonu (BAC), idrar alkol konsantrasyonu (UAC), alkol
biyobelirtecleri ve metabolitleri; aspartat aminotransferaz
(AST), alanin aminotransferaz (ALT), ortalama korpiskiiler hacim
(MCV), karbonhidrat eksik transferrin (CDT), gamma glutamil
transferaz  (GGT), Beta-HEX, 5-Hidroksitriptofol (5-HTOL),
5-Hidroksiindolasetik asit (5-HIAA), asetaldehit, asetik asit, yag
asit etil esterler (YAEE), etil glukronid (EtG), etil siilfat (EtS) ve

2

fosfatidiletanol (PEth) ile yapilabilmektedir (7,14,15). Ulkemizde
kan o6rneklerinde etanol analizinin preanalitik, analitik,
postanalitik ve dogrulama olmak lzere tiim islem basamaklarina
yonelik usul ve esaslar, T.C. Saghk Bakanhgi Saglik Hizmetleri
Genel Miidurliigl Tetkik ve Teshis Hizmetleri Dairesi Baskanlig
tarafindan 2017/12 Tibbi Laboratuvarlarda Kan Numunelerinde
Etanol Analizi islemleri Genelgesi ile belirlenmistir (16).

Alkol kullaniminin tayininde klasik bir yontem olarak
sikhikla basvurulan etanol analizi, eliminasyon hizinin yiiksek
olmasi nedeniyle uzun vadede glvenilir veri saglama acisindan
yetersiz kalmaktadir (17,18). Ayrica alkol tayininde kullanilan
parametrelerden bazilarinin kimyasal maruziyet, gida, ilag,
alkolsiiz fermante icecek ve bazi hastaliklardan kaynakli olarak
yalanci pozitif sonug verme riski bulundugu bilinmektedir (19-
21). Ayrim giicli kuvvetli parametrelere olan ihtiya¢ nedeniyle
alkol tayini cahsmalar, ilk kez kan alkol tayini yapilan 1918
yilindan (22) beri hiz kesmeden devam etmektedir.

Gamma glutamil transferaz (GGT), kronik ve zararl alkol
kullaniminda karaciger hasari nedeniyle artan bir alkol
tayin belirteci olup AST, ALT, MCV belirtecleri ile paralel artis
gostermektedir  (23). Normal seviyede alkol tiiketiminin
tayini icin CDT, MCV, GGT, ALT, AST belirteclerinin duyarlihg
ve 0Ozgllligu smirh olup kullanilamamakta iken asiri alkol
tiketiminin izleminde kullanilabilmektedir (24,25). Alkol
bagimlili§i olan 122 kisinin kan 6rneklerinde GGT, AST, ALT, CDT,
MCV ve sa¢ drneklerinde EtG analiz edilmis; tim katihmcilarin
EtG seviyesinin esik degerin lzerinde oldugu ve tiiketilen alkol
miktari ile pozitif korelasyon gosterdigi saptanmistir. Ancak,
GGT, AST, ALT, CDT, MCV parametreleri ile tiiketilen alkol miktari
arasinda korelasyon gorilmemistir (26).

5-HTOL ve 5-HIAA, seratonin metabolitleri olup alkol
tiketimine bagh olarak artan ve alkol tiiketim tayininde
kullanilan belirteclerdir. Kan ve idrar &rneklerinde tayinleri
miimkiindiir. idrarda 5-HTOL/5-HIAA orani 0,8 g/kg alkol
tliketimi sonrasi 4-6 saat icinde en yiiksek seviyeye ulasmakta ve
16-26 saat kadar da normal seviyenin lzerinde seyretmektedir
(25,27). idrar 6rneklerinde 5-HTOL/5-HIAA oraninin yakin zaman
alkol tuketimi icin kullanmish bir belirte¢ oldugu ve 6lim 6ncesi
alkol tiiketimi ile postmortem alkol olusumunun ayriminda
kullanilabilecegi bildirilmistir (27,28).

Zararl alkol kullaniminda PEth sentezinin etanol maruziyeti
ile dogru orantili oldugu ve kan alkol konsantrasyonunun
artmasiyla artis gosterdigini bilinmesine ragmen, ayni siirede
ayni miktarda alkol tiiketen kisilerde vicut kitle indeksi, alkol
tiketim ahskanliklar, genetik farkhklar gibi etkenlerden
kaynakli olarak PEth sonucunda farklilar gorilebilmektedir. Bu
nedenle ozellikle adli amacl alkol tayini icin PEth'in diger alkol
parametreleri ile kombine kullanimi 6nerilmektedir (29).

Yetmis bes katilimcinin pes pese 3 aksam 20 g etanol tiikettigi
ve her tiiketimden sonraki glin katihmecilardan PEth 16:0/18:1
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(palmitik asit/oleik asit) ve 16:0/18:2 (palmitik asit/linoleik asit)
analizi icin kan ornekleri alinan calismada, Aboutara ve ark.
(30), kisa sireli diistik miktarda alkol tiiketiminin tespitinde
PEth 16:0/18:2'nin PEth 16:0/18:1'e g6re daha duyarli oldugunu
belirlemis olmasina ragmen PEth 16:0/18:1 ve 16:0/18:2'nin
birlikte calisiimasinin duyarhhgi artirdigini bildirmistir.

Uzun siireli ve zararli alkol kullanimimin izleminde ve alkol
kullanimindan uzak kalmanin takibinde sa¢ &rneginde EtG
analizi alkol tiiketimi konusunda birkag¢ aylik bilgi saglarken,
alkol tiiketiminin sacta tayin edilebilir asamaya ulasmasi zaman
almaktadir. Bu araligin baska bir parametre ile kontroliine
ihtiya¢ duyulmaktadir. Dumitrascu ve ark. (31) alkol kullaniminin
tespitinde birbirilerini tamamlayici parametreler olmalarinda
ragmen mevcut bilgi birikimindeki eksiliklerin uygulamali
tespiti amaciyla PEth ve EtG analizlerini birlikte kullanarak
1170 katilimeiyla gerceklestirdikleri genis capli calismada,
katilimecilarin ven6z kan 0Orneklerinde birka¢c haftalik bilgi
saglayabilen PEth (16:0/18:1) ve sa¢ 6rneklerinde ise birkac aylik
bilgi saglayabilen EtG analizi yapmislardir. Elde edilen veriler her
iki parametrenin de istatistiksel olarak anlamli sonug¢ verdigini
ve aralarinda giiclii korelasyon oldugunu gostermistir. PEth
ve EtG analizlerinden elde edilen sonuglara goére katimcilar
alkol tiiketimi bakiminda her iki parametre acisindan da diisuk,
orta ve asiri olarak gruplandiriimis iken parametreler bazinda
katimeilarin %16'sinin  gruplandiriimasinda uyumlu sonug
elde edilememis olup bu durumun, katimcilarin alkol tiiketim
aliskanliklarindaki yakin zamanl degisimden kaynaklanabilecegi
yorumuna variimistir. Elde edilen sonuclar, isiginda alkol
tiketimine gore kisilerin siniflandiriimasina ihtiya¢ duyulan
durumlar icin farkh zaman araliklarina yonelik veri eldesini
mimkiin kilan 2 farkl biyobelirtecin es zamanli ¢alisiimasinin
daha giivenilir bilgi sagladigini g6stermektedir (31).

Alkol tiiketim miktarina yonelik bir analiz olmamakla birlikte,
alkol kullanim bozuklarinin tani, teshis, tedavi ve izleminde
kullanilan CDT, spesifik ancak hassas olmayan bir belirteg
olup alkol tliketimi bakimindan geriye doniik 2-3 haftalik veri
saglamaktadir (15). Porpiglia ve ark. (32), trafik kazasi sonrasi
hastaneye basvuran 929 siiriici ile gerceklestirdikleri calismada
BAC ve CDT analizi gerceklestirmislerdir. BAC degeri lizerinden
0,50 g/L yasal limitin alti ve Gstii olmak tizere sriictler iki gruba
ayrilmis olup yasal limitin tizerinde BAC degeri tespit edilen 255
kisinin CDT degerlerinin ortalamasi, yasal limitin altinda BAC
degeri tespit edilen 674 kisinin CDT ortalamasindan yiiksek
bulunmustur. Ayrica, BAC degerindeki artisa paralel olarak CDT
degerinin de arttigr gorilmustir. Trafik giivenliginde, trafik
kazalariin 6nlenmesinde, alkol kullanimina bagli is kazalarinin
onlenmesinde vb. CDT analizinin 6nemli veri saglayan bir
belirte¢ olarak kullanilabilecedi sonucuna varilmistir (32). Alkol
tiketiminde PEth ve CDT parametrelerine, cinsiyetin ve yasin
etkisinin incelendigi 6705 katihmeci ile yapilan calismada, yas ile
CDT ve PEth arasinda zayif bir iliski oldugu goriilmistiir. Bununla

birlikte, cinsiyet ile CDT arasinda da zayif iliski oldugu ancak
cinsiyet ile PEth arasinda bir iliski olmadigi tespit edilmistir.
PEth'in yas ve cinsiyet fark etmeksizin alkol tayinin de glvenilir
bir belirtec oldugu sonucuna variimistir (33).

Tuketilen alkol miktarina bagl olarak EtG ve EtS, kanda 8-12
saate ve idrarda 24-130 saate kadar tayin edilebilmektedir (15).
Trafik kazasi sonucu yaralanan ve ilk 12 saat icinde hastaneye
basvuran 200 kisinin katihmiyla Dengiz ve ark., (34) tarafindan
gerceklestirilen calismada, alkol ile kaza arasindaki iliskinin
aydinlatilmasi amaciyla kan érneklerinde BAC, EtG ve EtS analizi
gerceklestirilmistir. Bu kisilerden %16,5'inin BAC, %35,5'inin EtG
ve %23,5'inin EtS sonuclar pozitif cikmis olup BAC pozitif olan
tlm kisilerin ayni zamanda EtG ve EtS sonuclarinin da pozitif
oldugu tespit edilmistir. Tliketim miktari ve siresi bilinmeyen
kisilerle yapilan bu calismanin sonucuna gore ozellikle, alkol
iliskili trafik kazalarinda etanoliin yani sira EtG ve EtS analizinin
onemli bir tespit araci olabilecegi degerlendirilmistir (34).
Hoiseth ve ark. (35), alkollii ara¢ kullanma iddiasina kars
stirliclilerin trafik kazasi ile alkol testi arasindaki siirede alkol
tiiketim savunmasina yonelik olarak, idrar ve kan 6rneklerinde
etanol, EtG ve EtS kinetigini belirlemek amaciyla yaptiklari
calismada; 35 katilime, birinci asamada viicut agirhklar basina
0,51 gr alkol tiiketmis, 2 saat sonra 3 gruba ayriimis ve ikinci
asamada viicut agirliklari basina sirasiyla 0,25 gr, 0,51 gr ve
0,85 gr alkol daha tiiketmis ve 7 saat siiren calisma boyunca
katihmeilardan 10 kez idrar ve 17 kez kan érnegi ahnmistir. Elde
edilen veriler 2 modelde analiz edilmis olup ilk modelde farkli
zamanlardaki UAC/BAC (idrar alkol konsantrasyonu/kan alkol
konsantrasyonu) oranlarimin farkina goére etanol bazl olarak
hesaplama yapilmisken, ikinci modelde farkli zamanlardaki kan
orneginin EtG/EtS konsantrasyonlarinin farkina gore hesaplama
yapilmistir. Elde edilen sonug, her iki hesaplama modelinin
de alkol tiiketiminin mevcut oldugu ve son tiiketim dozunun
ylksek oldugu durumlarda kullanilabilecegini gostermistir (35).

Bes yiiz bes gebe kadinin idrar 6rneginde hizl test cubugu
ile yapilan EtG analizinde, stipheli ve pozitif sonuc elde edilen 62
ornek kantitatif dogrulamaya tabi tutulmus; EtG negatif ve pozitif
olarak tespit edilen drneklerin hizli EtG test cubugu verileri ile
uyumlu oldugu goriilmistiir. Bu calisma alkol kullaniminin tespit
ve izleminin, rutin gebelik kontrollerinin kolay ve ucuz bir yontem
olan hizli EtG test cubugu ile yapilabilecegini gdstermistir (36).

Al-Asmari ve ark. (37) tarafindan 52 postmortem olgu, en
azindan kan érnekleri olanlar, BAC pozitif olanlar ve 6llim 6ncesi
alkol tiiketim stiphesi olmasina ragmen BAC ve etanol negatif
iken EtG ve EtS pozitif olanlar olmak lizere 3 gruba ayriimistir.
Oliim zaman aralig, ¢iiriime, diyabet ve 61im yerinin 6liim 6ncesi
alkol tiiketimi ile postmortem etanol sentezine etkisi icin kan,
vitrdz sivi, idrar 6rneklerinde etanol, EtG ve EtS analizi yapilmis
olup diyabet belirteci olarak aseton analiz edilmistir. Tiim
viicut sivilarinda postmortem etanol sentezinin gerceklestigi
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belirlenmistir. Diyabet 6ykisii olan ve dekompozisyon olan
olgularda tim etanol kaynaginin postmortem bozulma olmadigi
degerlendirilmistir. Etanol sentezinde 6lim zaman araliginin
ve sicakligin 6nemli rol oynadidi; dis mekanda gerceklesen
oliimlerde ic mekanda gergeklesenlerle kiyaslandiginda sicakligin
yliksek olmasi nedeniyle etanol sentezinin vyiiksek oldugu
sonucuna varilmistir. Bununla birlikte, EtG ve EtS diizeylerinin
stabil oldugu ve boylece postmortem etanol olusumuna yonelik
bilgi saglayabildigi gorilmustir (37).

Alkoliin neden oldugu organ hasarinin belirlenmesinde
kullanilan YAEE'ler, kan, sa¢, sebum, mekonyum gibi pek cok
biyolojik 6rnekte tayin edilebilmektedir. Kanda ve dokuda YAEE
alkol tiiketim belirteci olup kronik/akut asiri alkol tiiketiminin
ayriminda kullanilabilmektedir (38). YAEE, normal alkol tiiketimi
sonrasi kanda 3-6 saat, asiri alkol tliketimi sonrasi sebumda
15-40 saat icinde tayin edilebilmektedir (25). YAEE dl¢limii icin
diger viicut killarina gére en uygun 6rnegin sac¢ oldugu ancak,
tiiketilen miktar ile YAEE arasinda oransal bir iliski olmadigi
bilinmektedir (39). Sa¢ 6rneklerinde (30 mg) sivi kromatografi-
kiitle spektrometrisi (LC-MS/MS) yontemiyle EtG ve gaz
kromatografisi (GC) yontemiyle etil miristat, etil palmitat, etil
stearat ve etil oleat'lerin (YAEE) belirlenmesi amaciyla Oppolzer
ve ark. (40) tarafindan 15 katilimci ile yapilan calismada en
cok olusan YAEE tiirlerinin etil palmitat ve etil oleat oldugu
gorllmustiir. YAEE tiirlerinin ayri ayn calisiimasi tiirler arasi
konsantrasyon degiskenligi nedeniyle dnerilmemistir. Sonuclar
genel olarak katilmcilarin alkol tiketim beyani ile uyumlu
bulunmustur. Henderson ve ark. (41), gebelikte alkol tiiketimi
ve yenidoganlarda fetal alkol spektrum bozuklugunun tespiti
amaciyla mekonyum 6rneklerinde YAEE ve EtG analizi yaptiklari
calismada 370 kadin, gebelikte az miktarda alkol tukettigini
beyan etmis ve beyanlarla uyumlu olarak bu annelerin
bebeklerine ait mekonyum orneklerinde farkli miktarlarda
YAEE tespit edilmistir. Mekonyum &rneklerinin 282'sinde YAEE
(=600 ng/g) ve 103'linde EtG (=30 ng/g) pozitif sonug tespit
edilmis olup YAEE ve EtG arasinda zayif pozitif korelasyon
oldugu belirlenmistir. Mekonyumda olciilen YAEE ve EtG'nin
beyana dayal karsilastirma yapilan bu calismada duyarliligi ve
6zgullugu distk bulunmustur (41).

EtG, EtS ve PEth, akut ve kronik alkol kullaniminda duyarh ve
6zqtl parametrelerdir (42). Liu ve ark. (43) postmortem olgularin
kan orneklerinde alkol biyobelirteclerinden EtG, EtS, Peth ve
YAEE stabilitesini karsilastirdiklari  calismalarinda, olgulari
etanol diizeyine ve kaynagina gore etanol negatif, haricen
etanol eklenen ve etanol pozitif olmak tzere altisar 6rnek iceren
3 gruba ayirmislardir. Kan drneklerinin 4 farkli sicaklik kosunda
(-20, 4, 25 ve 37 °C) 7 giin saklandigi ve her 24 saatte bir EtG,
EtS, Peth ve YAEE analizinin yapildigi calismada, 4 sicaklik
kosulunda ve tiim gruplarda EtG'nin, stabilitesi en yiiksek
belirtec oldugu tespit edilmis olup 61iim dncesi alkol tiiketiminin
tespiti icin en uygun drnek saklama sicaklik kosulunun -20 ve 4
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°C oldugu gorilmistir. PEth'in ve YAEE'nin yiiksek sicakliklarda
hatali negatif/pozitif sonug verme riskine dikkat ¢ekilmis ve bu
sonuclar dogrultusunda postmortem etanol kaynaginin tespiti
agisindan uygun parametreler olmadigi degerlendirilmistir (43).

Sac orneklerinin analizinde hatali sonuca neden olabilecek
onemli hususlardan biri sampuan, sprey, losyon, krem, boya,
sac acicl gibi kullanilan kozmetik Uriinlerin icerigidir. Kintz ve
Nicholson (44), 97 katilimcinin sa¢ 6rneginde alkol tiiketiminin
tespiti icin LC-MS/MS yontemiyle EtG ve GC yontemiyle YAEE
analizi calismasinda 66 katilimcinin pozitif/negatif EtG ve
YAEE sonuglarinin uyumlu oldugunu tespit etmistir. Ancak 27
katimcida EtG negatif ve YAEE pozitif ve 4 katilimcida EtG
pozitif ve YAEE negatif sonuc tespit edilmis; analiz sonuclardaki
uyumsuzlugun 27 katilimeinin alkol iceren ve 4 katihmcinin EtG
iceren sac bakim drilnleri kullanimindan kaynakh olabilecegi
degerlendirilmistir (44). Tiketilen alkol miktari ile YAEE ve EtG
konsantrasyonlari arasindaki farklihk dikkate alindiginda uzun
tayin araligina imkan saglayan bu iki parametrenin alkol tayininde
birlikte kullaniimasi tayinde dogrulugu artirmaktadir (45).

Alkol tiiketimi toplumunsagligi ve glivenligi acisindan kiiresel
olarak kabul edilen dnemli konular arasindadir. Alkol tiiketimine
bagli olarak ortaya cikan ekonomik, sosyal ve saglik sorunlarinin
azaltilmasinda ve onlenmesinde kiiresel is birliklerinin ve
politikalarin 6nemi her gecen glin artmaktadir. Tiketimin
en dogru sekilde tayin edilmesi adaletin tesisi ve caydirici
cezalarin uygulanabilmesi bakimindan son derece muhimdir.
Buglin gelinen noktada antemortem ve postmortem alkol tayini
bilimsel olarak gecerliligi ve guvenilirligi kanitlanmis belirtecler
vasitastyla gerceklestirilmektedir. Analizlerin tayininde kalitenin
artirilmasi, ucuz ve hizh yontemlerin gelistirilmesi, kullanilan
belirteclerin ayrim giiciiniin yukseltilmesi, saglanan bilgi ve
zaman araliginin hedef odakl 6zgiilligiiniin artirlmasi gibi
amaclarla alkol tayinine yonelik olgu ve kohort calismalarina
olan ihtiyac devam etmektedir. Alkol tayininde kullanilan
belirteclerden literatlirde One cikan PEth, EtG, EtS ve YAEE
belirteclerinin hangi soruya (alkol tiiketimi var mifyok mu,
antemortem/postmortem tiiketim miktarlari ve zamani, hangi
biyolojik 6rnek hangi veriyi saglar, elde edilen veriler hatali
pozitif/negatif olabilir mi, hatali sonuca neden olan etmenler
nelerdir vb.) daha iyi yanit olusturacak veriyi sagladigi genel
hatlariyla bilinmekle birlikte, rutin analizlerde kullanimi bu
derlemede ele alindigi lizere glncel literatlirin takibi ile
mimkiindiir.
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Abstract

The use of cardioplegia is an indispensable method of myocardial protection in surgical procedures with cardiac arrest in both pediatric and adult
patients. In cardiac surgery, pharmacological arrest with cardioplegia solutions is the most prevalent and valid method for myocardial protection.
Although in pediatric cardiac surgery, del Nido cardioplegia solution has been used for decades, it's use in adult cardiac surgery is a relatively new
phenomenon. More data are available due to its widespread use for many years in pediatric and infant patients; however, data on its use in adult
patients are more limited. del Nido cardioplegia solution has been reported to be superior in several aspects in pediatric cardiac surgery. More
evidence-based studies are needed to ensure optimal use of this myocardial protection technique for different age groups in a safer way. In this
review, studies on the use of del Nido cardioplegia solution in different age groups are discussed.

Key Words: del Nido adult, del Nido pediatric, cardioplegia, myocardial protection

Kardiyopleji, hem pediatrik hem de eriskin hastalarda kalbin durdurulmasiyla yapilan cerrahi prosediirlerde, miyokard korumasinin ayrilmaz ve
gerekli bir yontemidir. Kalp cerrahisinde, miyokardin korunmasi icin kardiyopleji sollisyonlariyla uygulanan farmakolojik arrest en yaygin ve gecerli
yontemdir. del Nido kardiyopleji soliisyonu pediatrik kalp cerrahisinde onlarca yildir kullaniimasina ragmen, yetiskin kalp cerrahisinde kullanimi
nispeten yeni bir olgudur. Pediatrik ve infant hastalarda uzun yillardir yaygin olarak kullaniimasi nedeniyle daha fazla veri mevcuttur; ancak eriskin
hastalarda kullanimina dair veriler daha sinirlidir. del Nido kardiyopleji sollisyonunun pediatrik kardiyak cerrahide cesitli yonlerden daha Ustiin
oldugu raporlanmistir. Bu miyokard koruma teknigininin farkli yas gruplarinda daha giivenli bir sekilde optimal kullanimini saglamak icin daha fazla
kanita dayali calisma gerekmektedir. Bu derlemede farkli yas gruplarinda del Nido kardiyopleji sollisyonun kullanimi ile igili yapilan calismalar ele
alinmistir.

Anahtar Kelimeler: del Nido yetiskin, del Nido pediatrik, kardiyopleji, miyokardiyal koruma

cardiopulmonary bypass techniques, anesthetic agents,
topical cooling, avoidance of distension, surgical repair, and
management of hemodynamic parameters (1). Myocardial
protection is a complex process involving all actors in the
operating room, including anesthesiologist, surgeon and
perfusionist (2). Cardioplegia is a basic cardioprotective
pharmacological treatment for electromechanical cardiac arrest
during cardiac surgery (3,4).

Myocardial protection is the most important issue of all
modern era cardiac surgery procedures. Although myocardial
protection is often referred to as "cardioplegia”, these terms
should not be used interchangeably. Myocardial protection
includes the preoperative process, selection of optimal
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In the myocardial protection technique, the applied elements
which are designed to quickly arrest the heart in diastole, create
an immobile working area, and provide reliable protection
against ischemia-reperfusion injury (5). del Nido cardioplegia
solution is considered to be economically and clinically effective.
Therefore, the relevance in this myocardial protection method is
constantly increasing (6). In this review, current studies on the
use of del Nido cardioplegia solution in different age groups are
summarized.

Myocardial Protection and Cardioplegia

In the last century, the surgical repair of congenital anomalies
has evolved. In the 1950s, the studies of Kirklin, Lillehei, Bigelow,
and Gibbon have reformed cardiac surgery safer (3,7). The
science of myocardial protection began in the 1950s and has
developed since then. In the 1980s and 1990s, the cornerstones
of the cardioplegia strategy have been reshaped (crystalloid or
blood, hot, warm or cold, continuous or intermittent, antegrade
or retrograde cardioplegia) (8). In recent years, the mortality
rate has decreased significantly in consequence of the use of
new cardioprotective strategies and technologies as well as
basic practice (9).

The idea of myocardial preservation in the perioperative
period was first mentioned by Bigelow in a review published in
1950. Bigelow proved that myocardial preservation is possible
with hypothermia method in dogs. Later, it was reported by
Melrose in 1955 that reversible cardiac arrest could be achieved
chemically. Bretschneider defined a low sodium and calcium free
cardioplegia solution in his study in 1964. Another cardioplegia,
St. Thomas solution was described in 1975 (10). This solution was
used in St. Thomas hospital (11). Follette et al. (12) in the late
1970s, he introduced the use of blood cardioplegia to induce
myocardial arrest (3). In the early 1990s, a new formulation,
del Nido cardioplegia solution, was improved for myocardial
protection (13).

Diastolic arrest is an obligation in all cases that require
cross-clamping of the aorta during the operation. The purpose
of cardioplegia is to limit reperfusion injury and maintain
myocardial function during ischemic arrest. The most important
factors contributing to myocardial protection are temperature
of cardioplegia, chemical components of cardioplegia and
delivery method (antegrade/retrograde). To prevent intracellular
calcium accumulation and to optimize myocardial energy
production during warming and reperfusion, acid buffering
and myocardial edema should be managed by minimizing free
oxygen radicals and achieving substrate supplementation (13-
16). Clamping the aorta cut-off the blood flow to the coronary
arteries. The role of cardioplegia is to reduce the undesirable
effects of cardiac ischemia. The optimal cardioplegia solution
should rapidly arrest the myocardium, reduce myocardial
energy demand, preserve intracellular electrolytes during
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the ischemic period and stop electromechanical activity
(3). Immature myocardium of infant and newborn patients
includes anatomical, physiological, structural and functional
changes compared to adult myocardium. Therefore, myocardial
protection requires a different strategy (1). Today, cardioplegia
solutions; are divided into two groups as blood and crystalloid
cardioplegia (Table 1). Crystalloid formulations are divided into
two groups, intracellular and extracellular, according to their
ionic components (8).

del Nido Cardioplegia Solution

Cardioplegia solution is an indispensable and required
myocardial protection method for patients of each ages in all
cardiac surgical interventions that achieve cardiac arrest. In
the early 1990s, under the leadership of Pedro del Nido, Hung
Cao-Dan, K. Eric Sommers, and Akihiko Ohkado improved a
new formulation for myocardial protection at the University
of Pittsburgh (Pittsburgh, PA). The original solution has been
modified, eventually known as del Nido cardioplegia in the
literature and clinical practice. del Nido cardioplegia solution
has a unrivaled formulation of four units of crystalloid for
one unit of whole blood and is usually used as a single dose.
Despite the formulation was improved firstly for use in pediatric
patients, its use in adult cardiac surgery is as well increasing
(13).

del Nido Cardioplegia solution contains a base solution
(Plasma-Lyte A) with an electrolyte composition similar to the
extracellular fluid content. Electrolyte concentrations in this
solution at pH 7.4; 140 mEq/L sodium, 5 mEqg/L potassium, 98
mEg/L chloride, 3 mEg/L magnesium, 23 mEq/L gluconate and
27 mEq/L acetate. For cardioplegia, the ingredients added to this
base solution are listed in Table 2. In this formulation, one unit
of highly oxygenated whole blood of the patient is added to four
units of base solution. This blood is usually obtained from the

Table 1: Classification of cardioplegia

Crystalloid cardioplegia Blood cardioplegia
Intracellular Extracellular | Blood amount Temperature
. - St Thomas |y, - Cold
- Bretschneider | - Celsior —
: hemodilution - Warm
HTK - Plegisol - Only blood - Hot
- del Nido v

Table 2: Contents of del Nido cardioplegia solution (13)

Contents Volume (mL)
Plasma-Lyte A 1000
Mannitol 20% 16.3

MgSO0, 50% 4

NaHCO, 8.4% 13

KCI (2 mEg/mL) 13

Lidocaine 1% 13
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bypass circuit. The calcium concentration of this cardioplegia
can be defined as trace amounts, as 20% of it contains blood in
the muscle. Trace calcium has been shown to be preferable over
acalcemic or normal levels (17-21).

del Nido cardioplegia solution is usually given as a single
dose (20 mL/kg). The maximum cardioplegia dose for patients
over 50 kg is usually limited to one liter. Additional cardioplegia
volume can be applied in conditions such as hypertrophic
hearts, aortic requrgitation, and known coronary disease. For
procedures requiring shorter cross-clamp time (<30 minutes),
the cardioplegia dose of 10 mL/kg can be used. The delivery
temperature is 8-12 °C. Cardioplegia dose is usually given as 20
mL/kg with a system pressure of 100-200 mmHg in 1-2 minutes.
This method is performed with a cardioplegia conduction flow
rate of 10-20 mL/kg/min for pediatric patients (13).

Use of del Nido Cardioplegia in Pediatric Patients

del Nido cardioplegia solution has been widely used in
pediatric cardiac surgery. Cardioplegia is initially the same for
infant and pediatric patients; The volume is simply adjusted
for flow and pressure (13). The advantages of the single-dose
cardioplegia strategy are the avoidance of disruption to the
surgical procedure and an importantly reduction in cross-clamp
time. As an extracellular cardioplegic solution, del Nido solution
meets these goals and has been successfully used in pediatric
cardiac surgery (22).

O'brien et al. (23) showed that pediatric patients had
reduced troponin T release compared to those receiving adult
cardioplegia solution. They evaluated pediatric cardioplegia
delivery (del Nido) and standard adult cardioplegia (modified
Buckberg) in rat cardiomyocytes in their study and compared
them with short-term outcomes in pediatric cardiac surgery
patients.

In North America, reports from pediatric cardiothoracic
surgeons have expressed that a single dose del Nido cardioplegia
solution is the most used myocardial protection strategy (38%),
regardless of cross-clamp duration (24).

Charette et al. (25) were grouped thirty-four pediatric
patients with aortic cross-clamp times greater than 90
minutes with multi-dose modified adult solution and del Nido
single-dose solution. They found that there were significant
differences between the groups in perioperative glucose levels
and the number of cardioplegia doses. Buel et al. (26) conducted
a study in pediatric patients comparing the defibrillation rates
of St. Thomas and del Nido cardioplegia solutions after cross-
clamping. They showed that patients in all weights in the del
Nido group had a reduction in defibrillation rates after cross-
clamp removal.

The study consisted of 100 pediatric patients younger than
12 years who underwent elective surgical repair for ventricular

septal defects and tetralogy of Fallot. They reported that the
duration of mechanical ventilation, hospital and intensive care
unit stay periods were significantly lower in the del Nido group.
In addition, del Nido group has been shown to have lower
Troponin-I release at 24-hour intervals (27).

Gorjipour et al. (28) compared inflammatory responses
between patients who received del Nido and multiple doses
of St Thomas cardioplegia solution in cardiopulmonary bypass
surgery for repair of tetralogy of Fallot in a randomized clinical
trial. They showed that the anti-inflammatory cytokine response
was significantly better in the St Thomas group than in the Del
Nido group. They concluded that this effect may be due to the
shorter application intervals of St Thomas cardioplegia solution,
which prevents increased metabolic demand, myocardial
rewarming, and hypoxia.

Use of del Nido Cardioplegia in Adult Patients

In pediatric cardiac surgery, del Nido cardioplegia solution
has been commonly used for almost 20 years (29). Although del
Nido cardioplegia solution has been used in pediatric cardiac
surgery for decades, its use in adult cardiac surgery is relatively
new (30).

Considering the ease of administration, avoiding surgical
procedure interruption and cost reduction potential, interest in
del Nido solution is increasing in the adult heart surgery (31).
The use of del Nido cardioplegia has become widespread in adult
cardiac surgery centers in recent years and successful results
have been obtained (13). Considering the ease of management
and longer recovery interval, there is increasing interest in the
use of del Nido cardioplegia in adult cardiac surgery patients
(30). O'blenes et al. (21) evaluated that cardioplegic solution
used for pediatric hearts (del Nido cardioplegia) may also be
beneficial for elderly patients, as aged hearts and immature
cardiomyocytes have similar properties. They compared its
effect on the membrane potential of cardiomyocytes in aging
rat hearts with standard cardioplegic solution. They used a
newly isolated cardioplegic arrest and reperfusion cell model.
In conclusion, del Nido cardioplegia preventing Ca2+-induced
hypercontraction during early reperfusion has the potential to
provide superior myocardial protection in aging hearts.

Govindapillai et al. (32) was evaluated recovery rates in
isolated cardiomyocytes from aged rats (approximately 24
months) after 60-minute cardioplegic arrest with del Nido
cardioplegia. del Nido cardioplegia has been shown to prevent
spontaneous contractions during arrest and reduce troponin
release in isolated elderly hearts. In isolated aged rat hearts, the
del Nido cardioplegia strategy has been shown to be associated
with less spontaneous activity during functional recovery
compared to the standard multiple-dose 4:1 blood cardioplegia
strategy and reduced myocardial damage during arrest.
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del Nido and St. Thomas solutions were compared in studies
on adult patients. In a study that included 100 patients who
underwent valve replacement or coronary artery bypass grafting,
it was shown that bypass times and cross-clamp times were less
in the del Nido group. It was also shown that postoperative
ejection fraction was better in the del Nido group (33). Redo
surgeries generally require long and cardiopulmonary bypass
and cross-clamp times. Sorabella et al. (34) investigated the use
of del Nido cardioplegia and blood cardioplegia in reoperative
aortic valve surgery (113 adult patients). It was reported that
there was no difference between the two groups in terms of
cross-clamp time, bypass time, postoperative complication rate,
or patient outcomes (34).

Loberman et al. (35) compared both del Nido and whole
blood cardioplegia groups in their study (coronary artery bypass
grafting + valve patients) and reported similar clamping and
cardiopulmonary bypass times. Higher CK-MB levels were
observed at 24 hours in the del Nido group; however, they
revealed that the incidence of postoperative atrial fibrillation
is lower.

In adult isolated mitral or aortic valve surgeries, del Nido
cardioplegia solution is relatively safe for use mainly. There are
advantages such as reduced probability of surgical procedural
interruption, lower fluctuations in intraoperative blood glucose
levels, less need for postoperative insulin use, reduction in
surgical time and lower cost in some surgical approaches (31).

Ota et al. (29) retrospectively evaluated the short-term
(in-hospital) clinical outcomes of using del Nido cardioplegia
solution in patients undergoing aortic valve replacement surgery.
They compared these results with patients using conventional
blood cardioplegia. del Nido cardioplegia technique could have
enhanced the surgery by eliminating repeated cardioplegia
dosing and retrograde cannulation and has been associated
with shortercross-clamp times (29).

Valooran et al. (22) published a review article on the use
of del Nido cardioplegia in adult cardiac surgery. It has been
revealed that intraoperative peak glucose levels and insulin
requirement reduce with del Nido cardioplegia, which may have
prognostic value. It has been reported that the incidence of
atrial fibrillation and the number of defibrillations are lower
with the use of this technique. As a result, they reported that
there are no prospective randomized trials and a protocol-based
approach is needed for its use in adults.

Ziazadeh et al. (36) compared the efficacy and results
of a single dose del Nido cardioplegia with standard blood
cardioplegia in minimally invasive aortic valve surgery. Their
study included 178 non-randomized, single-center patients. In
minimally invasive aortic valve surgery, del Nido has facilitated
the cardioprotective regimen and reduced the aortic cross clamp
time. Provided myocardial protection and clinical outcomes
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equivalent to blood cardioplegia. As a result of the study, del
Nido associated it with reduced cardiopulmonary bypass time
and glucose levels.

Guajardo Salinas et al. (37) compared the outcomes of all
patients using 4:1 blood cardioplegia with a single dose of 1:4
del Nido cardioplegia in 40 patients undergoing coronary artery
bypass surgery. They concluded that a single dose of del Nido
cardioplegia can be used in coronary surgery with good results.

In another study, the clinical results of del Nido and blood
cardioplegia for cardiac protection in adult coronary artery
bypass grafting patients were compared. Both cardioplegia
have been reported to provide equivalent myocardial protection
and clinical outcomes. del Nido has been associated with lower
cardiopulmonary bypass time and glucose levels (38).

Ramanathan et al. (39) retrospectively reviewed 142 adult
patients (valvular, aortic, and bypass procedures) using del Nido
and Buckberg cardioplegia. They showed that less cardioplegia
dose was used and less defibrillation was recorded in the del
Nido group. However, no significant difference was observed in
the incidence of postoperative events (39).

There are some vague concerns that need to be addressed
before the routine adoption of del Nido cardioplegia use in adult
cardiac surgery. Although the benefits of del Nido cardioplegia
are attractive, the lack of a well-established protocol for its use
is a major limitation of its routine use, as noted in recent studies.
Despite being quite cost-effective, evidence for the use of del
Nido cardioplegia in adults is relatively scarce (22). Despite the
large number of unpublished cases of its use in adults in some
centers, published clinical and animal data are few (31).

According to Sanetra et al. (6) of del Nido cardioplegia
solutions; there are only a few randomized studies in pediatric
patients and no randomized studies in adult patients. They
reported that prospective, randomized studies should be
conducted to prove the hypothesis of the feasibility or
superiority of del Nido cardioplegia solution over other
cardioplegia solutions in terms of myocardial protection (6). In
our clinic, we lately use del Nido solution to take the advantages
of the effects, such as, the ease of administration, avoiding
surgical procedure interruption and cost reduction potential. In
the early period we get good results, but we need comparative
randomized studies to give precise and numerical results.

del Nido Cardioplegia solution provides comfort without
any interruption for cardioplegia delivery during the procedure
and is associated with less cross-clamp time. Furthermore,
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preparation and storage of del Nido cardioplegia is easy. Data on
the use of del Nido cardioplegia solution differ for different age
groups. Although there are more data due to its widespread use
in pediatric and infant patients for a long time, data on its use
in adult patients are limited. Although this cardioplegia solution
is considered as pediatric cardioplegia, its clinical efficacy in
protecting mature myocardium needs to be further determined.
Despite being quite cost-effective, evidence for the use of del
Nido in adults is relatively scarce. More evidence-based studies
are needed to ensure safer and optimal use of this myocardial
protection technique in different age groups.
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Abstract

Objectives: The aim of this study is to assess the research and innovation status of artificial intelligence (Al) in health sciences with a special focus
on different application areas in health sciences and start-ups companies.

Materials and Methods: Here in, two different datasets were used for analysis. The Web of Science database was analyzed to examine the scientific
and technological knowledge production of Al technology in the health sector in general and in predetermined application areas. Secondly, the
database of the technological investment portal dealroom.co, which includes innovative start-up organizations that produce Al-based solutions in
the field of digital therapeutics and healthtech, was investigated.

Results: In terms of contribution to Al-related literature, the USA and China lead in Al-focused publications, while Germany (22.2%) and the USA
(219%) have the most health-specific coverage. Italy, Canada and the England follow these countries respectively (13.8%). Turkiye's rate was found to
be 10.1%. On the other hand, the United Kingdom (n=24) and Israel (n=21) stand out in terms of Al-powered start-ups in the health sector. Tlirkiye
stands in the top ten countries distributing to Al-powered health science research but has no companies in the same field.

Conclusion: Al in healthcare is on the rise, driven by increased research and applications, especially during the coronavirus disease-2019 pandemic.
Some health subtopics remain underexplored, but start-ups are making promising strides. Wider Al adoption in healthcare is expected as financial
and regulatory challenges are addressed.

Key Words: Artificial Intelligence (Al), healthcare sector, healthcare research

Amac: Bu calismanin amaci, saglik bilimlerinde ve start-up sirketlerinde farkli uygulama alanlarina odaklanarak saglik bilimlerinde yapay zekanin
(Al) arastirma ve yenilik durumunu degerlendirmektir.

Gerec ve Yontem: Bu calismada analiz icin iki farkl veri seti kullanilmistir. Al teknolojisinin genel olarak saghk sektériinde ve 6nceden belirlenen
uygulama alanlarinda bilimsel ve teknolojik bilgi tretimini incelemek amaciyla Web of Science veri tabani analiz edildi. Ardindan, dijital tedavi ve
saglik teknolojileri alaninda Al tabanli ¢cozlimler lreten yenilik¢i start-up organizasyonlarinin yer aldigi teknolojik yatirim portali dealroom.co'nun
veri tabani analiz edildi.

Bulgular: Al ile ilgili literatiire katki acisindan, Al odakh yayinlarda ABD ve Cin basi cekerken, saghga 6zel yayinlarda en fazla Almanya (%22,2)
ve ABD (%21) yer aliyor. Bu iilkeleri sirasiyla italya, Kanada ve ingiltere (9013,8) takip etmektedir. Tiirkiye'de ise bu oran %10,1 olarak belirlendi.
Ote yandan saglik sektoriinde Al destekli start-up'lar agisindan Birlesik Krallik (n=24) ve israil (n=21) 6ne cikiyor. Tiirkiye, Al destekli saglik bilimi
arastirmalarini paylasan ilk on Ulke arasinda yer aliyor ancak ayni alanda sirketi bulunmuyor.

Sonug: Saglik hizmetlerinde Al, dzellikle koronaviriis hastaligi-2019 salgini sirasinda artan arastirma ve uygulamalarin etkisiyle artiyor. Bazi saglik alt
konulari hala yeterince arastiriimiyor ancak start-up'lar umut verici ilerlemeler kaydediyor. Finansal ve mevzuatla ilgili zorluklar ¢ozildiikce saglik
hizmetlerinde Al'nin daha genis capta benimsenmesi bekleniyor.

Anahtar Kelimeler: Yapay Zeka (Al), saglik sektorti, saghk aragtirmalari
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Introduction

Artificial intelligence (Al) is a technology with such profound
impacts that it stands as a contender for heralding the dawn of
a new era. Like the era-defining technologies that preceded it
(the steam engine, semiconductors, the internet, recombinant
DNA technology, nanoscale material handling, etc), it has
emerged with existing know-how, but is poised to impact and
irreversibly change all areas of societies, products and commerce,
including its predecessor technologies (1). The achievements of
Al technologies, which are by nature a distruptive and ground-
breaking innovation, and today have gained popularity with
various end-user applications and have either impacted or are
being developed in almost every field including healthtech. Even
though the first term of Al was used in 1956, the emergence
of machine learning methods accelerated the application of Al
in medicine as in all other areas of life (2). One of the most
important outcomes that Al brings to healthcare is the cost
savings that result from focusing on health management rather
than treatment, which can reduce hospitalizations, doctor visits,
and treatments (3).

Although there are publications about the potential effect
(4,5) and reports about the future market (6) of Al on health
sector, there is a paucity of information in the literature about
which of the areas in health sector and what kind of applications
in a healthcare system are currently being studied, developed or
inovated in a more comprehensive and encompansating way.
Thus, in this research, it is aimed to analyse the Al in health
technologies in terms of publication topics and types, focused
technological and technical application areas in health systems
(diagnosis, drug, treatment, therapy, surgery, healthcare),
innovations (in digital therapeutics and healthtech) and trends
[including the effect of coronavirus disease-2019 (COVID-19)
pandemic]. In order to reach these goals, scientific and enterprise
datasets were analyzed and some solid evidences were obtained
about the current/future concentration of Al technology in
health. In addition, concentrated and currently untouched
areas of knowledge generation in subtopics of health - with a
specific attention to biotechnology-related areas since its the
former technological breakthrough in health - for the first time
in literature, which will pave the way to the researchers aiming
to study in this field.

Materials and Methods

Source, Quality, and Quantity of Collected Datasets

Within the scope of the study, two different datasets were
used for analysis. The Web of Science (WoS) database was
analyzed to examine the scientific and technological knowledge
production of Al technology in the health sector in general
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and in predetermined application areas (7). Secondly, the
database of the technological investment portal dealroom.co,
which includes innovative start-up organizations that produce
Al-based solutions in the field of digital therapeutics and
healthtech, was analyzed (8). The results obtained by searching
“artificial intelligence” as a topic in the WoS database were
compiled based on the parameters of country, WoS categories
(for the selection of the category in the field of health), year
and citation topics meso (an algorithm developed by Clarivate
InCites that determines the topic addressed through the dynamic
and mutual citations of articles) (9). In addition, the approaches
before and after the COVID-19 pandemic were examined by
analyzing Al searches in the field of health through Google
Trends (10).

Statistical Analysis

Tabulation, geographical and graphical data representation
were performed in Excel 2021 (Microsoft, Redmond, WA,
USA) program. Sankey diagram for visualizing the connection
between citation topics meso and the focused application
areas in heath sector was graphed in Power Bl version 2.120
(Microsoft, Redmond, WA, USA) program with Sankey 3.1.2
visualization patch. Forecasting analysis for revealing the effect
of COVID-19 pandemic on sentiment analysis of society about
interest in Al in health sector was processed in SPSS version 24.0
(IBM, Armonk, NY, USA) program with Expert Modeler function.
Details and working principle of forecasting analysis with SPSS
can be found in the technical documentation of the program

(1).

Mapping the Global Research

Contributions

Landscape of Al

The initial study aimed at examining the utilization of Al
technology in the healthcare sector involved the assessment
of research articles across different countries. The results of
the research conducted in the WoS database under the topic
of "artificial intelligence” were filtered by research article
and country, uncovering the nations actively participating in
generating knowledge and contributing value in this domain.

Here in the Figure 1, the top 20 countries with the highest
number of research articles are visualized geographically and
their publications are visualized in terms of the number of
articles. In this ranking, where Tirkiye is the 16" country with
the highest number of publications, it is observed that the USA
and China take the first two places significantly compared to
other countries.

In the continuation of the research, all publications listed
in the WoS database from Tiirkiye and the top 10 countries in
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Figure 1 were classified by WoS category; 1) categories that are
directly related to the field of health (Figure 2a, blue bars) and
2) peripheral categories - genetics, microbiology, etc. - that are
not directly related to the field of health but whose outputs can
be used in this field or where health-related publications can
be included under the same title (Figure 2a, orange bars) and
their proportions in total publications were determined. As a
result of the analysis, it was determined that Germany (22.2%)
and the USA (21%) are the countries that focus the most on
Al publications in the field of health. Italy, Canada and the UK
follow these countries respectively (13.8%). Tiirkiye's rate was
found to be 10.1%.

In the rest of the study, the total number of articles in the
health fields included in the WoS categories were analyzed.
The health fields that have published more than 500 Al articles
worldwide are listed in Figure 2b. A total of 13 fields were
identified and the highest number of Al articles was found in the
field of “Radiology Nuclear Med. & Imaging” (2.357). “Medical
Informatics" (1.688), "Medicine General Internal" (1.494),

Country  Publications
China 17153
 ASEETTT e = . Usa 16.597

< 4 3 o g = .y England 5.864
. « G India 5579

Germany 4315

E ‘ S £ Spain 3.687
178N y aly 3650

0 South Korea 3594

b Canada 3.450

Australia 3.158
Iran 2670

France 2644
Saudi Arabia 2568
Japan 2410
Taiwan 2344
Tarkiye 1909
1 Brazil 1843
- Netherlands 1728
Russia 1470
Poland 1375

Figure 1: Geographical distribution of top 20 countries (Ttrkiye in 16"
place) in publishing research articles about “artificial intelligence” topic.
The tone of the blue is in correlation with the number of articles for each
country

Germany 222% 5,0% Radiology Nuclear Med. &... 2357
- = Medical formatcs
N = PT—— . |

Heatt care scinces seices | R

Canada 15,6% 3,5%)

Neurosciences 1433

England 15,4% 3,6%|

Enginsering Bomedica
Total 138% 3,5%
Oncology 1.087

Australia 12,5% 33

South Korea 2% 2,99
Psychology Multidisciplinary m

Tarkiye o 2 Medicine Research Experimental m
China 93%  39% Clinical Neurology m
Spain m Cardiac Cardiovascular Systems m
India 79% 33 Pharmacology Pharmacy m

a) Health ® Peripheral b) = Health Topics

Figure 2: Distribution of countries and topics in the field of health. a)
Distribution of health (blue bars) and other fields that may be related to
health (orange bars) in the publications on Al published by the top 10
countries and Tiirkiye. b) Distribution of health fields with more than five
hundred Al publications worldwide

Al: Artificial intelligence

"Health Care Sciences Services" (1.435) and "“Neurosciences”
(1.433) are among the health fields with the highest number
of articles.

In the remainder of the study, a detailed analysis was
conducted for the articles published from Tiirkiye in the field
of Al'in the field of healthtech. There is an accelerating increase
in the number of articles published in the ten-year period
between 2013-2022 (Figure 3a). When the Al articles published
in the field of health are analyzed, it is observed that the WoS
category-based distribution differs from the worldwide subject
distribution (Figure 3b). Tiirkiye's focus on Al-based healthtech
literature differs in terms of “"Engineering Biomedical”, which
ranks first, and "Dentistry Oral Surgery”, which ranks fourth.

Analyzing the Matrix Distribution of Publications Across
Different Application Categories and Types of Publications

Based on the areas presented in Figure 2, the second part
of the study analyzed technological and technical applications
in the health sector and the quantitative and qualitative
distribution of publications on these applications. While
determining technological and technical applications, the
approach is to classify the basic service titles that a person
receives from the health system (diagnosis, drug, healthcare,
surgery, therapy, treatment) and to reveal the research intensity
for the development of existing technological opportunities
in these titles with Al. Table 1 summarizes the results of the
analysis. While research on the use of Al in "Diagnosis” and
“Treatment” applications is at the forefront, the use of Al in
"Surgery" and "Drug” applications has not yet gained weight
in research and publications. A previous literature review on
the role of Al in healthcare identified four major clusters in the
field: Health services management, Predictive medicine, Clinical
decision-making, and Patient data and Diagnostics (12).

a) b)

635

365

2013
2015
2017
2019
2021
2023

Figure 3: Publications on artificial intelligence from Tiirkiye. a) Graph of
research articles by years. b) Distribution of publications in the field of
health according to WoS categories

WoS: Web of Science
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Table 1: Matrix distribution of publications with respect to applications and publication types

Article Book Chapter Proceeding Review Total
Al 80.620 102 1.806 34.725 12.163 135.238
Diagnosis 8.486 3 90 1.945 3.19 13.868
Drug 1.598 34 170 1.034 2.924
Healthcare 2.970 67 728 1.232 5.164
Surgery 1.352 1 14 126 561 2.187
Therapy 1.675 37 199 3.009 2.967
Treatment 4.912 Al 734 2.132 7.935
Total 101.613 106 2.119 38.627 23.250 170.283
Al: Artificial intelligence

When examining the evolution of technological and
technical healthcare applications and publication types over
the years, the findings depicted in Figure 4 become apparent.
Figure 4a illustrates a consistent annual increase in publications
related to Al in the health sector, with research articles being
the driving force behind this growth. Additionally, Figure 4b
reveals a noticeable uptick in publications across all categories
of technological and technical applications within the study's
scope throughout the years. Overall, it has been observed that
experts and academics have increasingly begun conducting
research in the domains of health technologies and techniques,
with a notable surge in interest over the past year, starting from
2018.

Citation topics classification of Clarivate gives us an
opportunity to up-to-date location and relevance of published
articles in the multi-dimensional space of scientific literature.
Because not only the writers' choice about the topic of the
study but also the topics of citing and cited articles are taken

12.000 16.000

 Review u Diagnosis

Proceeding m Treatment
m Chapter m Healthcare
m Therapy

= Drug

Surgery

m Book
M Article

9.000 12.000

6.000

8.000

3.000 4.000

I I | 10.153
L I | 12.945

9 NN 3.059

2020 V| 6.121

8 W | 1.494

9 I 2.529

2020 | 5.015

3 W 209

4 W 279

5 Wl 298

6 W| 374

7 W 521

8 NN 1227
4 W 341

5 M 362

6 Wl 466

7 WM 626

a) b)

2021 I | 8.321

2022 I e 10.568
o
3 W 248

20
20
20
20
20
20
20
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20
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Figure 4: Temporal analysis of artificial intelligence research articles in
health. a) publication type trend, b) Technological/technical application
type trend
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into account of this classification that gives any scientific
study its more accurate research area. There are three different
tier of Citation Topics classification of Clarivate (each having
different number of classifications); macro (10), meso (326) and
micro (2488). To streamline and enhance our understanding of
the distribution of articles related to Al in healthcare, a meso
classification approach was selected for citation topics. Readers
interested in conducting an in-depth analysis of a specific topic
are advised to utilize the micro classification of citation topics.
In the ultimate examination of this subtopic, we analyzed meso
classifications within Macro Citation Topic 1: Clinical & Life
Sciences (9). From the research articles extracted from the WoS
database, the top 10 Citation Topic Meso classifications were
identified (displayed on the left side of the Sankey diagram
in Figure 5). For each of these classifications, we analyzed the
distribution of technological and technical application topics
that were the primary focus of this study.

1.7 Neuroscanning
1.44 Nutrition & Dietetics

Drug

Therapy |

1.54 Molecular & Cell Biology - Genetics

1.155 Medical Ethics

1.111 Liver & Colon Cancer

Healthcare
1.147 Prostate Cancer

1.119 Breast Cancer Scanning
Treatment

1.104 Virology - General

1.36 Ophthalmology

Diagnostic

1.14 Nursing

Figure 5: The Sankey diagram illustrates the connections and
correlations between the top 10 Citation Topic Meso classifications and
the technological and technical applications at the center of this study.
The thickness of the connections represents the relative concentration of
research articles. Numbers before the classifications represent the coding
of Clarivate
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Assessing the Influence of Al Technology on Innovation
and Public Perception

In the last part of the study, a sentiment analysis was
analyzed in terms of the social perception of the Al knowledge
produced by countries in different areas of the health sector
and its counterpart in technological start-up companies and
investors. For this purpose, the companies and investors in the
dealroom.co database are analyzed according to healthtech
topics. Dealroom.co is one of the most comprehensive databases
of the start-up ecosystem, trusted by world-class companies
worldwide. Thus, it was preferred for this study that can give
an idea about the enterprises in the world. Seventy-seven firms
were listed working in healthtech and Al whose countries of
origin and technological expertise related with Al (Figure 6).
There is no company from Tiirkiye among these 77 companies
analyzed.

An interesting result emerged when these start-
up companies were analyzed according to the year of
establishment. It was found that the companies established
three years before (2015) the increase in academic publications
(2018) received international investments and experienced
significant valuations. This finding reveals the potential of
Al applications in healthcare. When the country breakdowns
in Figure 1 and Figure 2 a are compared with the digital
therapeutics and healthtech investors in the Dealroom.co
database (13), the picture that emerges is that, although there
are academic studies in different countries, innovation and the
evaluation of the knowledge produced by technology firms are
concentrated in the US, the UK and Israel. While the valuations
of firms are constantly increasing, it was observed that this
valuation created a temporary increase during the COVID-19
pandemic.

Country Number of Firms
United Kingdom 24

Israel 21

United States 10

France 6

Germany 5

Sweden 4

Finland 2 computer vision
Switzerland 2

Canada 2

Ireland 1

Belgium 1

Italy 1

Russia 1

Poland 1

Figure 6: Distribution of Al technology start-up companies listed in
dealroom.co, operating in the field of healthcare by country and expertise
topics. Start-ups may have more than one expertise topic

Al: Artificial intelligence

Furthermore, the reflection of the concept of Al in health
on society from a scientific and technological perspective was
analyzed before and after the COVID-19 pandemic through
Google Trends. The Google Trends data in Figure 7, which shows
the worldwide Al searches in the field of health, was subjected
to forecasting analysis from January 2020 (the month when
the pandemic was accepted as effective worldwide), and the
predicted and actual social perception was analyzed. In contrast
to the findings in Figure 8, there was a decline in Google searches
related to health at the outset of the pandemic. Following the
pandemic, there was a significant surge in social interest, as
indicated by previous years' data.

The primary emphasis of this study on country-based
perspectives reveals the evident dominance of the USA and
China in the realm of Al. The technological equivalent of the
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—artificial intelligence
80 Forecast(artificial intelligence)
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Figure 7: Forecasting for sentiment analysis of Google Trends data about

“artificial intelligence” in health
COVID-19: Coronavirus disease-2019
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Figure 8: Enterprise valuation of artificial intelligence start-ups in
digital therapeutics and healthtech. Columns are stacked with respect
to year of foundation
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ongoing race between the two countries across diverse domains
has also been identified in the field of healthcare-related Al
studies. As can be seen in Figure 2a, this competition in the field
of Al technology does not continue in the field of healthtech,
where the rate of articles on health is 21% in favor of the USA,
while China's rate is relatively low at 9.3%. This is an indication
that the US will emerge as a new technological field in which
the US will gain superiority over China, which has caught up
with the US in many fields. It should also be considered that a
similar competitive process has historically taken place in the
fields of biotechnology and nanotechnology, which marked
health technologies before Al.

When the sub-headings in the field of health are examined;
Rheumatology (53), Developmental Biology (30), Primary Health
Care (23), Tropical Medicine (23) and Anatomy Morphology (16)
were identified as the fields with the least number of articles
on Al, although not shown in Figure 2. It has been determined
that there are still opportunities for researchers in these
fields. As can be seen in Figure 3, given that Tiirkiye publishes
proportionally fewer publications in the field of "Medical
Informatics”, there is a risk of falling behind compared to the
world in the fields of digital therapeutics and healthtech. On
the other hand, in the field of pharmacology, there is a focus on
publications proportionally above the world average. Especially
as a result of the opportunities offered by biotechnology
and nanotechnology, pharmaceutical technology, which has
progressed positively in terms of efficacy and side effects, is
likely to make a breakthrough again with Al (especially machine
learning), which could be an advantage for Tirkiye in terms of
clinical application success - considering health tourism.

The quantitative and qualitative comparison of the
publicationsinTable 1 presentsanimportantfinding. The problem
encountered during the technological and technical application
areas in retrieving data from the WoS database is that the
words “diagnosis” and “treatment” have uses other than health.
Although necessary eliminations were tried to be made during
filtering, there is a risk that the figures may be higher than they
are, since it is not possible to examine individual publications.
This was overcome with the Citation Topics Meso approach in
the rest of the study. However, the main result that emerges
from Table 1 is that there are relatively few Al publications on
“Drug”. This suggests that there is still a potential gap in the use
of Al in "healthtech” in academic studies. The relatively high
number of Al papers on pharmacology coming out of Tiirkiye,
discussed in the previous paragraph, once again emphasizes the
potential for Tlirkiye-based studies and researchers. In addition,
looking at the types of publications in the field of health, it has
been determined that academic book production has not yet
been realized because fixed and generally accepted knowledge
has not yet been established.
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The examination of the technological and technical
application steps presented in Figure 4 on a yearly basis is a
preliminary study. Following the graphical curves in terms of
quantity and quality over the years will provide information on
the direction and saturation status of technological research.
When the articles on health are analyzed through Citation Topics
determined by WoS, the areas where technology is concentrated
are presented to the attention of the readers with this study.
Understanding the consequences of Figure 5; it is important to
note that, 3 of the top 10 classifications are related with cancer
(1.119 Breast Cancer, 1.147 Prostate Cancer, 1.111 Liver & Colon
Cancer), which can be expected since previous technological
breakthroughs like biotech and nanotech have been intensely
utilized for the same aim: fight against cancer. However other
interesting finding is 3 of the top 10 classifications are amongst
the peripheral topics mentioned in Figure 2 (1.104 Virology, 1.54
Molecular & Cell Biology - Genetics, 1.44 Nutrition & Dietetics).
Virology is mostly due to COVID-19 pandemic according to the
investigation in the articles (data not shown).

Upon analyzing the distribution of organizations established
with the objective of employing Al technology in healthcare
across different countries, it is evident that, in contrast to Figure
1, companies from the UK and Israel are leading the way. In
addition, although Al is generally a "software" subject, 24 of
the analyzed companies also work in "medical devices", 20
in "biotechnology” and 6 in "nanotechnology" This situation
demonstrates the diverse applications of Al technologies across
various disciplines for the end user.

In conclusion, the use of Al in healthcare appears to be
on the rise, both in building scientific knowledge and in Al-
powered healthcare applications. Al related health research
and its application in the health sector has been steadily
increasing between the years of 2013-2022. Apparently, the
breaking point of this progress was the COVID-19 outbreak,
which caused disruptions in health care around the world. The
results also reveal the sub-topics in the field of health that
have not drawn enough interest that may drive the attention
of researchers. Although the establishment of start-ups
focused on this technology is limited to certain countries, their
progress is promising. It is clear that the employment of Al in
healthcare will expand as companies overcome both financial
and regulatory issues.
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Amac: Kronik miyeloid 16semi (KML), hematopoietik kdk hiicrelerden kaynaklanan malign, klonal ve proliferatif bir hastaliktir. Bu ¢alismanin amac,
KML'nin molekiiler mekanizmalarini arastirmak icin kronik fazdaki KML hastalarinda rol oynayan potansiyel anahtar genleri ve yolaklari belirlemek
icin biyoinformatik analiz yapmaktir.

Gereg ve Yontem: Biyoinformatik analiz icin Gen Ekspresyonu Omnibus'u (GEO) veritabanindan GSE5550 erisim numarasina sahip 9 KML hasta
ve 8 saglikh bireyden alinan CD34+ hiicrelerinin mRNA mikrodizin verileri indirildi. KML hastalarindan alinan 6rneklerle saghkli bireylerden alinan
ornekler farkli sekilde ifade edilen genleri (DEG) bulmak icin GEO2R ile analiz edildi. DEG'ler icin gen ontoloji ve Kyoto gen ve genom ansiklopedisi
zenginlestirme analizleri ile protein-protein etkilesimi ag analizi gerceklestirildi ve KML ile iliskili &nemli genler belirlendi.

Bulgular: GEO2R ile analiz sonrasi p<0,01 ve log2FC<0, log2FC>0 olan DEG'ler secildi. GSE5550 veri setinde KML hastalarinda saghkl kontrol
grubuna gdre 1894 genin ifadesi artmis, 796 genin ifadesi azalmistir. Saghkli kontrol grubuna gére KML hasta grubunda, farkli ifade edilen genlerin
metabolik yolaklarda, RNA transportu, ribozom, endoplazmik retikulumda protein islenmesi ve Ubiquitin aracili proteoliz gibi yolaklarda zenginlestigi
gorilmistir. Buna ilaveten RPL35, RPL39, RPS12, eEF1A1, RPLP1, RPL12, ODC1, PSMD7, USP14, PSMA1, GLI2, PSMC6 en 6nemli aday genler olarak
belirlenmistir.

Sonug: Calismamizin sonucu, ortaya cikan genlerin ve yolaklarin 16semik kok hiicreleri hedef alacak ve ila¢ tedavisinde kullanilabilecek birer
biyobelirte¢ adayi olabilecegini gostermistir.

Anahtar Kelimeler: KML, biyoinformatik analiz, mikrodizin, gen ifadesi

Abstract

Objectives: Chronic myeloid leukaemia (CML) is a malignant, clonal and proliferative disease originating from haematopoietic stem cells. The aim of
this study is to use bioinformatic analysis to identify potential key genes and pathways involved in CML patients in the chronic phase to investigate
the molecular mechanisms of CML.

Materials and Methods: For bioinformatic analysis, mRNA microarray data of CD34+ cells from 9 CML patients and 8 healthy individuals with
accession number GSE5550 were downloaded from the Gene Expression Omnibus (GEO) database. Samples from CML patients and healthy individuals
were analysed with GEO2R to find differentially expressed genes (DEGs). Gene ontology and Kyoto gene and genome encyclopedia enrichment
analyses and protein-protein interaction network analysis were performed for DEGs and important CML related genes were identified.

Results: After analysis with GEO2R, DEGs with p<0.01 and log2FC<0, log2FC>0 were selected. In the GSE5550 data set, the expression of 1894 genes
increased and 796 genes decreased in CML patients compared to the healthy control group. It was observed that DEGs were enriched in pathways
such as metabolic pathways, RNA transport, ribosome, protein processing in endoplasmic reticulum and Ubikitin-mediated proteolysis in the CML
patient group in comparison to the healthy controls. In addition, RPL35, RPL39, RPS12, eEF1A1, RPLP1, RPL12, ODC1, PSMD7, USP14, PSMA1, GLI2,
PSMC6 were identified as the most important candidate genes.
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Conclusion: The results of our study showed that the genes and pathways identified in our study may be biomarker candidates that can be used in

drug treatment to target leukaemic stem cells.

Key Words: CML, bioinformatic analysis, microarray, gene expression

Kronik miyeloid 16semi (KML), kromozom 9 ve 22 (t(9;22)
(934;q11)) arasinda karsilikli translokasyon ile karakterize olan
hematopoietik kok hiicrenin (HKH) malign bir hastahgidir.
Tirozin kinaz aktivitesine sahip bir proteini kodlayan ve HKH'lerin
l6semik kok hiicrelere (LKH) donlistimiinde anahtar rol oynayan
BCR-ABL flizyon onkogeni, bu translokasyon sonucunda olusur
(1-3). KML di¢ fazli bir hastaliktir. KML tanisi alan hastalarin
cogu, kemik iliginde ve kanda <%?10 miyeloblast bulunan kronik
fazdadir (CP). Tedavi edilmeyen KML-CP, kemik iliginde ve
periferik kanda >%?20 miyeloblast ile akut miyeloid ve lenfoid
losemiye benzeyen blastik faza (BP) doénusiir. Hizlandiriimis
faz olarak adlandirilan ara faz (AP), %10 ila %20 oraninda
miyeloblast ile tanimlanir (4,5).

Imatinib gibi etkili tirozin kinaz inhibitérlerinin (TKi)
gelistirilmesi, KML'nin hedefe yonelik tedavisinde bir donim
noktasi olmustur (6). Bununla birlikte, son yillarda yapilan
calismalar yasam boyu TKi alan hastalarin yaklasik %50-60'inda
LKH'lerin varhigini stirdiirdiigiinii gostermektedir, bu durum TKi
direncinin ve KML hastahiginin niiksetmesinin birincil nedenidir
(1-3,7-9). Bu sebeple, 6zellikle LKH'leri hedef alacak bir anahtar
molekiiliin veya yolun belirlenmesi, etkili KML tedavisi igin kritik
bir 6neme sahiptir.

Son vyillarda molekiiler dinamik simiilasyon gibi bilgisayar
tabanli teknolojilerin hizh gelisimi, hastaligin yeni molekiiler
mekanizmalarini  yavas yavas ortaya cikarmistir.  Gen
Ekspresyonu Omnibus'u (GEQ), Agiklama, Gorsellestirme ve
Entegre Kesif Veritabani (DAVID) gibi Web tabanli sistemler, veri
madenciligi yontemleri (cancergenome.nih.gov/) ve bilgisayar
tabanli analiz tekniklerinin kombinasyonu sayesinde oldukca
spesifik ve hassas bir dizi belirte¢ rapor edilmistir (10,11). Gen
cipleri, bir geni tespit etme teknolojisi olarak yaygin bir sekilde
uygulanmaktadir ve ilgili datalar, herkese acik veritabanlarinda
saklanmaktadir. Bu genomik datalari entegre etmek ve yeniden
analiz etmek, hastalkla iliskili yararh biyobelirtecleri tanimlamak
icin olanaklar sunmaktadir (12).

Bu calismada, "GSE5550" orijinal gen mikrodizin veri seti
National Center for Biotechnology Information (NCBI)-GEO
veritabanindan indirildi. Bu veri setine ait KML hasta ve kontrol
orneklerinden elde edilen CD34+ hiicreleri R yaziimina ve
Bioconductor'a dayali karsilastirilarak, bu oOrneklerde farkh
sekilde ifade edilen genleri (DEG) tanimlamak icin biyoinformatik
analiz gerceklestirilmistir. DEG'lerin fonksiyonel zenginlestirme
analizini belirlemek icin DAVID yazilim programi ile birlikte gen

ontoloji (GO) analizi, Kyoto gen ve genom ansiklopedisi (KEGG)
yolak analizi ve protein-protein etkilesimi (PPl) ag analizi
yapildi. Bu calismada, tanimlanan biyobelirteclerin ve yolaklarin,
KML'nin potansiyel molekiiler mekanizmalarini ortaya ¢ikarmasi
beklenmektedir. Sonuc olarak, ozellikle LKH'leri hedef alacak
yeni anahtar hedeflerin belirlenmesi etkili KML tedavisi icin
kritik dneme sahiptir.

Gerec ve Yontem

Mikrodizin Verileri

Kronik fazdaki KML hastalarina ve saglikli bireylere ait
transkriptom veri setleri GEO (http://fwww.ncbi.nim.nih.gov/
geo/) veritabanindan taranmistir. GSE5550 erisim numarasina
sahip gen ifade profillerine ait mikrodizin veri seti, halka acik bir
fonksiyonel genomik veri deposu olan NCBI-GEO veritabanindan
indirilmistir. GSE5550 erisim numaral ¢alisma [HG-Focus]
Affymetrix Human HG-Focus Target Array platformunda
gerceklestirilmis olup 9 KML hasta ve 8 saghkl kontrol 6rnegi
icermektedir.

DEG’lerin Tanimlanmasi

Diferansiyel ifade analizi i¢in, KML hastalarinin ve saglikli
bireylerin CD34+ hiicreleri arasinda DEG, cevrimici analiz araci
GEO2R kullanilarak tespit edildi. GEO2R, GEO verilerini analiz
edebilen R tabanh bir web uygulamasidir ve kullanicilarin
farkh gruplari karsilastirarak “DEG" elde etmelerini saglayan
bir aractir (13). Onceden islenmis mikrodizinn verilerinde log2
kat degisimi (log2FC) hesaplandi. p-degerleri ve ayarlanmis
p-degerleri, t-testleri kullanilarak hesaplandi. p<0,01 ve [log2FC
(kat degisimi)|>0, 6nemli o6lclide DEG taramasi igin kriter
olarak kabul edildi. Kat degisimine bagli olarak, genler yukari
regtile edilmis genler (log2FC>0) ve asag regiile edilmis genler
(log2FC<0) olmak tizere iki sinifa ayrildi.

GO ve KEGG Yolak Analizi

Calismamizda DEG'lerin fonksiyonel ve yol zenginlestirme
analizleri icin DAVID 6.8 (david.abce.nciferf.gov/) yazilimi
kullanildi. DAVID (14), GO analizi ve Kyoto Genler ve Genler
Ansiklopedisi (KEGG) yolu analizi icin uygulandi. DAVID, en
genis kapsamli halka acik biyoinformatik kaynaklarini iceren ve
kullanicilarin biyolojik bilgi edinmeleri icin genlerle ilgili biyolojik
yapilar saglayan cevrimici bir analiz aracidir. GO analizi, protein
fonksiyonlarini tahmin etmek igin kullanilan biyolojik stireg (BP),
hicresel bilesen (CC) ve molekdiler fonksiyon (MF) olmak Gzere 3
kategoride siniflandirildi (15). KEGG yolak analizi ise, halihazirda
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bilinen protein fonksiyonlarini ve biyolojik sistemleri entegre
edebilen bir veritabani kaynagidir (16). Fonksiyon zenginlestirme
analizlerinde p<0.05 olan terimler istatiksel olarak anlamli kabul
edilmistir.

PPI Ag Analizi ve Hub Genlerin Tanimlanmasi

PPl ag analizi, bilinen ve tahmin edilen PPl'lerinin
cevrimici bir veritabani olan STRING (https://string-db.org/)
(17) kullanilarak diferansiyel genler icin gerceklestirildi. Hedef
protein aglar olusturmak ve agi analiz etmek icin String
veritabani ve Cytoscape v3.6.0 yazilmi kullanildi. Esik degeri
olarak >0,9'luk bir etkilesim skoru belirledi. Cytoscape, genlerin
ve proteinlerin molekiiler etkilesim aglarini gorsellestirmek icin
acik kaynakl bir biyoinformatik aracidir (18). Komsu diigimlerle
en fazla etkilesime sahip diigtimler, hub diglmleri olarak kabul
edildi. Cytoscape'teki Molekiler Kompleks Algilama (MCODE)
uygulamasi, anahtar PPl ag modiillerini tanimlamak ve gen
agr kimeleme analizini gergeklestirmek icin kullanmldi (19).
MCODE skoru >4 ve diigiim sayisi >5, varsayilan parametrelerle
kesme kriteri olarak belirlendi (derece kesme=2, diglim puani
kesme=0,2, K-gekirdek=2 ve maksimum derinlik=100). Daha
yiiksek baglanti derecesine sahip diigiimler, tim agin stabilitesini
korumak icin daha 6nemliydi; genellikle baglanti derecesi >10
olan diigumler, cekirdek aday genler (hub genler) olarak kabul
edildi. Anahtar modiillerin tanimlanmasi icin anlamlilik esigi
olarak p<0,05 ayarlandi. Belirlenen proteinler, protein etkilesim
aginda en fazla etkilesime sahip hub genlerdir.

Bulgular

DEG’lerin Tanimlanmasi

Herkese acik mikrodizin veri seti GSE5550 indirildi ve
KML-saglikli 6rnekleri arasinda farkli sekilde ifade edilen
genleri tanimlamak i¢in analiz edildi. GSE5550 veri setine ait
trankriptom analizi sonucunda, p-degeri <0,01 ve log2FC>0 veya
<0 olan DEG'ler secildi. Bu veri setinde KML hasta grubunda,
saglikli kontrol grubuna gdre 2690 genin ifadesinin degistigi
bulunmustur (1894 artan-796 azalan).

DEG’lerin GO ve KEGG Yolak Analizi

Cahsmamizda saglikh kontrol grubuna gére KML hasta
grubunda, farkli ifade edilen genlerin fonksiyonel ve yol
zenginlestirme analizleri icin DAVID yazilimi kullanilarak GO ve
KEGG analizleri yapildi. GO analizi ile ifadesi artan DEG'lerin esas
olarak "RNA splicing, DNA repair, ER to Golgi vesicle-mediated
transport, mitochondrion, mitotic nuclear division and canonical
Wnt signaling pathway" gibi BP ve CC gruplarinda cesitli
acilardan fazla miktarda zenginlestigi gorilmistir (p<0,05)
(Enrichment Score>1.3) (Sekil 1). ifadesi azalan DEG'lerin ise
onemli farkhlklara sahip GO analizi "innate immune response,
rRNA processing, proteolysis, plasma membrane, integral
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component of membrane and extracellular region™ gibi BP
ve CC gruplarinda yer aldiklar tespit edilmistir. p<0,05 ile
zenginlestirilmis GO terimleri Sekil 1'de verilmistir (Sekil 2).

KEGG vyolak analizlerinde ifadesi azalan genlerin “Sitokin-
sitokin  reseptor interaksiyoni, ribozom, hiicre adezyon
molekiilleri (CAMs), kanserde transkripsiyonel yanlis diizenleme,
hematopoetik hiicre soyu basta olmak tlizere anlamh olarak
zenginlestigi”, ifadesi artan genlerin ise "Metabolik yolaklar,
antibiyotiklerin biyosentezi, RNA transportu, endoplazmik
retikulumda protein islenmesi, Ubikitin aracili proteoliz”

yolaklarinda zenginlestigi gorilmstir (Tablo 1).

Entegre PPI Agi

KML hastalarinda, saghkh kontrol grubuna kiyasla azalan
ve artan genlerin PPl ag yapisi STRING veritabani kullanilarak
analiz edildi. STRING analizi sonucu bilgilere dayanarak, ifadesi
azalan genlerde gen etkilesim agi 30 diigiim ve 433 kenar
icermektedir (Sekil 3A). ifadesi artan genlerin gen etkilesim
agi 28 dugiim ve 346 kenar icermektedir (p<0,05) (Sekil 3B).
Diglmler DEG'leri ve kenarlar DEG'ler arasindaki etkilesimleri
gostermektedir. Bu genleri analiz etmek icin Cytoscape

Up regulated Genes

GO:0004842~ubiquitin-protein transferase activity
GO:000467 2~protein kinase activity
G0:0040008~regulation of growth == 11
'GO:0006120~mitochondrial electron transport, NADH to... = 11
GO:X peptidyHtyrosi ion mem 18
G0:00350: ic stem cell i il - 14
GO:000 protei i 66
GO:0007067~mitotic nuclear division w41
G0:0043161 biquitin-dependent... 67
G0:0090263~positive regulation of canonical Wnt... s 24
GO:0006289~nucleotide-excision repair =m 12
G0:0006361~transcription initiation from RNA polymerase...ss 11
G0:0005689~U12-type spliceosomal complex 9

47
55

gy

Gene Ontolo;

GO:0005669~transcription factor TFIID complex 10
GO:0005747~mitochondrial respiratory chain complex | 11

GO:0005759~mitochondrial matrix 87
G0:0012507~ER to Golgi transport vesicle membrane 14
G0:0005739~mitochondrion 279
GO:0005747~mitochondrial respiratory chain complex | 11

Gene count

Sekil 1: ifadesi artan genlerin GO analizi
*Sari: CC, Pembe: BP, Mavi: MF

Downregulated Genes

GO:0003700~transcription factor activity, sequence-... mm— s
GO:0001077~transcriptional activator activity, RNA... s 2

GO:00037. constituent of ril ___EJ
GO:0045944~positive regulation of transcription from...
GO:0006508~proteolysis 38
GO:0006412~translation

GO:0006364~rRNA processing

G0:0045087~innate immune response
GO:0030054~cell junction £

GO:0005840~ribosome

Gene ontology

G0:0016021~integral component of membrane
GO:0005615~extracellular space
GO:0005576~extracellular region

GO:0005887~integral component of plasma membrane
GO:0005886~plasma membrane

150 200
Gene count

Sekil 2: ifadesi azalan genlerin GO analizi

*Sari: CC, Pembe: BP, Mavi: MF
GO: Gen ontoloji
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yazihmindaki NetworkAnalyzer kullanildi ve cekirdek (hub)
genler, tahmin edilen puanlara/skorlara gore siralandi. ifadesi
azalan hub genler arasinda RPL35, RPL39, RPS12, EEFiA1,
RPLP1, RPL12, RPS4X, RPL7, RPL9, RPS5, KML hastalarinda en
yiiksek diigiim derecesine sahipti. En yiiksek ifade diizeyine
sahip 10 hub gen ise sunlardi: ODC1, PSMD7, USP14, PSMAT,
GLI2, PSMC6, UCHL5, PSMC3, PSMB2, GMNN. $Sekil 3A ve B'de
proteinlerin birbirleri ile baglantilari gosterilmistir. Kirmizidan
sartlya skor azalmaktadir. Daha sonra, gen etkilesim aginin
modiillerini  taramak icin Cytoscape vyaziliminda, vyiiksek
derecede birbirine bagli bolgeleri tespit etmeye yarayan MCODE
analizi ile hub genler secildi. Sekil 4'te MCODE skoru (score>4)
en yliksek olan 2 modiil ve Tablo 2'de bu modiillere ait 6ne ¢ikan
hub genler gosterildi.

Tablo 1: Diferansiyel olarak ifade edilen genlerin KEGG
veritabanini kullanan ilk 10 yolagi

Kategori Yolaklar ?aeyrl‘m
ifadesi artan genler
KEGG hsa01100:Metabolik yolaklar 259
KEGG hsa01130:Antibiyotiklerin biyosentezi 75
KEGG hsa03013:RNA transportu 53
KEGG Esgﬂ;? :Endoplazmik retikulumda protein 18
KEGG hsa04120:Ubikitin aracili proteoliz 36
ifadesi azalan genler
KEGG ihnstae()rgtlzfi(;;SniEokin—sitokin reseptor 31
KEGG hsa03010:Ribozom 30
KEGG hsa04514:Hiicre adezyon molekiilleri (CAMs) | 23
KEGG gzz;(e)ifgé;Kanserde transkripsiyonel yanlis 91
KEGG hsa04640:Hematopoetik hiicre soyu 15

KML aktif tirozin kinaz BCR-ABL'nin ifadelenmesi sonucu
ortaya cikan HKH kaynakli bir hematolojik malignitedir. TKi'ler
remisyonu indliklemede cok etkilidir, ancak LKH'lerin hedeflenen
tedavisinde terapdtik etkilere ulasmada basarisiz olmaktadirlar
(20). Bu nedenle, LKH'ler icin aday hedeflerin bulunmasi,
KMLnin ortadan kaldirlmasi  agisindan  birincil 6neme
sahiptir. Mikrodizinler gibi biyoinformatik teknolojilerinin
hizla gelismesiyle birlikte hastalik mekanizmalarina yonelik
arastirmalar ileri diizeylere ulasti. Bu nedenle bu calismada,
gen mikrodizin ifade profili verileri, KML'de LKH'lerdeki 6nemli
aday DEG'leri yeni terapotik hedefler ve biyobelirtecler olarak
tanimlamak ve bunlarin dahil oldugu sinyal yolaklarini aciga
cikarmak icin kullanildi.

Bu calismada, KML ile saglikli kontrol CD34+ hicreleri
arasindaki DEG'leri taramak icin mRNA mikrodizin veri setini
analiz ettik. DEG'ler arasindaki etkilesimleri kesfetmek icin
GO ve KEGG zenginlestirme analizleri yapildi. Biyoinformatik
analiz kullanarak, GSE5550 veri ifade profillerinden 1894 yukari
regiile edilmis ve 796 asagi reglile edilmis diferansiyel olarak
ifade edilmis DEG elde ettik. Calismamizda DEG'lerin ozellikle
metabolik yolaklar, RNA transportu, ribozom, endoplazmik
retikulumda protein islenmesi ve Ubikitin aracili proteoliz gibi
yolaklarda zenginlestigi gozlendi. Onceki yapilan calismalar
metabolik yollarin, ribozomun ve Ubikitin aracili proteolizin
KML'de énemli rol oynadigini bildirmistir (21-25). Literattire ait
tiim calismalar bizim sonuclarimizla tutarlidir.

En 6nemli modiilii elde etmek icin Cytoscape'i kullandik
ve dereceleri 210 olan 12 DEG'yi hub genler olarak sectik.
Ribozomal, proteazomal, ubikuitin ve transkripsiyon faktori
ile ilgili genlerin (RPL35, RPL39, RPS12, eEF1A1, RPLP1, RPL12,
0ODC1, PSMD7, USP14, PSMA1, GLI2, PSMC6) bu calismada en
onemli dlclide modiile edilen genler oldugunu gosterdik.

Sekil 3: Ayrintili protein etkilesimlerini gosteren diizenleyici genlerin PPl agi. A. ifadesi azalan genler B. ifadesi artan genler

PPI: Protein-protein etkilesimi
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Ribozomun vyapisal parcalarini  olusturan ribozomal
proteinler (RP), ribozom yapimi ve islevi icin gerekli olup, giderek
artan sayida veriler, rRNA sentezindeki degisiklik, mitokondriyal
yadasitozolik bazi RP'lerin dlizensizlesmesi ve insan kanserlerinin
gelisimi arasinda guicli bir iliski oldugunu géstermektedir (26).
Bizim sonuclarimizda, KML hastalarinda ifadesi azalan genlerin
ribozomal yolakta toplandigini gostermistir. Alsamman ve ark.
(27) yaptiklari cahsmada KML'de potansiyel hedef gen olarak RP
ailesi Uyelerinden RPL9, RPL34, RPL36A ve RPL39 genlerini tespit
etmislerdir. Bu calismada bulunan 6zellikle RPL39 geni meme ve
pankreas kanserlerinde de timor olusumundan sorumlu oldugu
dusintlen bir gen olup, bizim calismamizda da KML hastalarinda
aday genler arasinda cikmistir. Buna ek olarak RPL35, RPS12,
RPLP1 ve RPL12 ribozomal genlerinin ise ¢alismamizda ilk defa
onemli oldugu ve KML gelisiminden sorumlu olabilecekleri
gosterilmistir.

eEF1A1, insan tlmorlerinin farkli formlarinda yer alan bir
proteindir. eEF1A1, protein sentezinin uzama adiminda yer
alir. ki major izoformu vardir ve her iki eEF1A1 izoformu da,
esas olarak fonksiyonlarinin diizensizligi nedeniyle solid ve
hematolojik insan tlimorlerinde rol oynamaktadir. Literatiirde,
[6semi

kronik lenfoblastik hastalarindan olusan calisma
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grubunda, eEFTAT ve eEFTA2 gen ifade diizeylerinin kontrole
kiyasla arttigi bildirilmistir (28). Bunun aksine, Lin ve ark. (29)
yaptiklari calismada meme kanserli dokularda eEF1A1 ifadesinin
distik oldugunu gostermislerdir. Bizim calismamizda da, Lin
ve ark. (29) yaptiklari calisma ile uyumlu olarak, eEFTAT gen
ifadesinin azaldigi KML hastalarinda ilk defa bulunmustur.
Tumorler proliferatiftir ve bu nedenle ¢ogu hiicrenin GO/
G1 fazinda olan normal dokulara kiyasla hiicre déngusiiniin
S/G2/M fazlarindaki hiicrelerde zenginlesmistir. Bu durum,
G1 fazina 6zgu eEF1A1T mRNA ifadesinin KML hastalarinda az
ifadelenmesinin ana nedeni olarak gériinmektedir (29).

ODC1, I-ornitini poliaminlere metabolize ederek hiicre
farkhlasmasi, proliferasyonu ve goglinde rol oynadigi
bildirilen  poliaminlerin  metabolizmasinda yer alan hiz
sinirlayict bir enzim olarak goérev yapar ve bircok kanserde
kott prognoz ile iliskilendirilmistir (30,31). Dahasi, anormal
poliamin  metabolizmasinin ~ PTEN-PI3K-mTOR  kompleks1,
Wnt-B-katenin sinyali ve RAS vyollari gibi sinyal yollarinin
diizenlenmesi yoluyla kanser insidansi ile iliskili oldugu yaygin
olarak literatiirde bildirilmistir. insan hepatoseliiler karsinoma
hicrelerini kullanarak Ye ve ark. (31) yaptiklari calismada, ODC1
inhibisyonunun  AKT/GSK3pB/B-katenin yolunun aktivitesini

“n AN
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Sekil 4. Protein etkilesim agi kurulumu ve tanimlanan hub genlerin modiil analizi

“Yesil: Asagi reglile genler, Kirmizi: Yukari regiile genler

24



Ankara Universitesi Tip Fakiiltesi Mecmuasi 2024;77(1):20-27

Altinok Giines ve Ozkan. KML Hastalarinda Gen ifade Profili

Tablo 2: Kontrol grubuna kiyasla KML hasta grubunda MCODE skoru >4 olan protein-protein etkilesim agindaki 6nemli modiiller

Ifadesi azalan genler

Modiil | Skor Diigiim | Kenar | Hub genler
RPL35, RPL39, RPS12, EEF1A1, RPLP1, RPL12, RPS4X, RPL7, RPL9, RPS5, RPS14, RPL30, RPS18,
1 29.862 | 30 433 RPL32, RPS15, RPS19, RPS24, RPL37A, RPS10, RPL34, RPS27,RPS17, RPS28, FAU, RPL29,
RPL22, RPS29, RPS23, RPS3, RPL27
2 10.8 M 54 HLA-A, HLA-C, IRF8, EGR1, MX1, IRF7, IFI6, HLA-F, ISG20, HLA-B, OAS2
BCL6, GNAS, FPR1, CCR3, CD72, HCK, CCL11, CD79B, ADRB2, EPHA1, EPHA4, EFNB1, LCK, BLK,
3 5.333 16 40
BCR, BLNK
ifadesi artan genler
Modiil | Skor Diigiim | Kenar | Hub genler
ODC1, PSMD7, USP14, PSMAT1, GLI2, PSMC6, UCHL5, PSMC3, PSMB2, GMNN, PSMB5, NFKB1,
1 25.63 28 346 PSMA?7, PSMD1, PSME3, PSMD3, PSMB1, PSMA3, PSMD11, 0AZ2, PSMC1, PSMA2, MAPK®,
PSMD10, PSMD8, PSMA4, PSMD12, PSMD2
2 4.5 5 9 ACTR2, ACTR3, ARPC3, ARPC1A, NCK1

KML: Kronik miyeloid I6semi, MCODE: Molekiiler kompleks tespiti

bloke ettigini saptayarak, ODCT geninin bu kanser hicrelerinde
B-katenin ile birlikte eksprese edildigini de bulmuslardir.
Literatlire ait cesitli kanser tirlerinde yapilan calismalar ile
uyumlu olarak bizim calismamizda da ODC1 geninin ifadesi ilk
defa KML hastalarinda artmis olarak bulunmustur.

Hiicresel proteinlerin cogu, cesitli BP'lerde yer alan
ubikitin-proteazom (UPS) sistemi araciligiyla parcalanir (32).
Ubikitinasyon, cesitli hiicresel streclerde kritik rol oynayan bir
post-translasyonel modifikasyondur (33). 26S proteazom, 20S
cekirdek kompleksi ve 19S diizenleyici kompleksten olusan
cok alt birimli blytlik ve 6nemli bir protein kompleksidir ve bu
kompleks poliubikitin zincirleri ile isaretlenmis substratlarin
parcalanmasi siirecinde 6nemli bir rol oynar (34). Bircok
calisma 26S proteazomun apoptoz, hiicre ddngisi siireci,
transkripsiyon, antijen sunumu, protein kalite kontrolli, DNA
onarimi ve protein katlanmasinda rol oynadigini gostermistir
(35,36). Proteazom fonksiyonunun inhibe edilmesi antikanser
tedavisi icin dnemli bir strateji haline gelmistir, clinkii 265
proteazom hicre BP'lerinde, dzellikle timar hiicresi biiylimesi ve
hayatta kalmasinda kritik rol oynamaktadir (37). Calismamizda
one cikan genlerden PSMD7, 26S proteazomun cekirdek
bileseni olup, meme kanserinde yiiksek oranda ifade edildigi
ve kotu sagkalim ile pozitif olarak iliskilendirildigi yapilan
calismalarda gosterilmistir (38). PSMD7'nin inhibisyonunun
6zofagus skuamoz hiicreli karsinomda tiimorli inhibe ettigi
ve apoptozu indiikledigi yine literatlirde yapilan calismalar
arasindadir (39). Diger bir proteazom alt birimi olan alfa tip 1
(PSMAT1), oldukea diizenli halka seklinde 20S cekirdek yapisina
sahip ¢ok katalitik bir proteinaz kompleksidir (40) ve gesitli insan
kanserlerinde onkogen olarak gorev yaptigi bilinmektedir. Yang
ve ark. (40), kolon kanseri hastalarinin kanser dokularindan
ve eslestirilmis normal dokularindan elde ettikleri proteinleri
kullanarak yaptiklar ¢alismada, calismamizda tespit ettigimiz
onemli genlerden biri digeri olan PSMA1'in kanser dokularinda

onemli dlctde diizenlendigini ve bunun kolon kanseri taramasi
ve erken tani igin bir belirtec olabilecegini bulmuglardir. Diger
calismalarin sonuclarina gore ise metastatik mide kanseri
serumunda PSMA1'in asiri ifade edildigi g6sterilmistir (41,42).

Proteozom inhibisyonu, akciger kanseri de dahil olmak
tzere cesitli maligniteler icin umut verici bir tedavi stratejisi
olarak kabul edilmektedir. Proteazomun bir diger alt birimi
olan calismamizda 6ne c¢ikan hub genler arasinda bulunan
PSMC6 proteini ile yapilan son calismalarda, PSMC6'nin asiri
ifadelenmesinin PI3K/AKT sinyal yolunu inhibe ederek hiicre
donglsi ilerlemesini ve hicre proliferasyonunu bozabilecegi
gosterilmistir. PSMD10, PSMD6, PSMD9, PSMD13, PSMB3,
PSMB1, PSMA4, PSMC1, PSMC2, PSMD7 ve PSMD14 gibi
proteozom alt birimlerinin PSMC6 ile dogrudan etkilesime
girerek, PSMC6'nin ifade dizeyleri ile ylksek oranda korele
oldugu gozlenmistir (43). Wnt sinyalinin aktivitesi, AXIN
kompleksinin proteozom yoluyla bozulmasiyla artiriimistir, bu
da PSMC6 asiri ifadesinin AXIN proteinini bozarak Wnt sinyalini
aktive edebilecegini ve boylece tlimor ilerlemesini tesvik
edebilecegini gostermektedir (43). Bizde bu calismada literatir
ile uyumlu olarak 26S proteazomal alt birimlerden PSMD?7,
PSMA1, PSMC6 genlerinin daha &nce Isemide hi¢ calisiimamis
oldugunu ve bu genlerin ifade diizeylerinin kontrol gruba kiyasla
ilk defa KML hastalarinda arttigini tespit ettik.

Timor hiicreleri anormal metabolizma ile karakterize
oldugundan, esas olarak hiicre i¢i protein dongiisiinde islev
goren UPS oldukca aktiftir. Calismamizda 6ne cikan ve literatiirle
uyumlu olarak KML hastalarinda ifadesi artan genlerden biri de,
USP14'tlr. Ubikitinlenmis bir protein, proteazom tarafindan
parcalanmadan dnce, ilk olarak 19S kismina alinmali ve burada
poliubikitin zinciri USP14, UCHL5 ve POH1 dahil olmak lizere
19S proteazomal deubikitinazlar tarafindan cikariimahdir. ilk
20S proteazom inhibitdrii olan bortezomib, multipl miyelom
tedavisi icin FDA tarafindan onaylanmistir. b-AP15, USP14 ve
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UCHL5 dahil olmak Uizere proteazomal deubikitinazlarin bir
inhibitoridir. b-AP15, 6zofagus skuamdz hicreli karsinomu,
noroblastom ve multipl miyelom dahil olmak lzere hem solid
hem de nonsolid tiimérlerde 6nemli bir antineoplastik etki
gostermektedir. Bununla birlikte, proteazomal deubikitinaz
inhibitdriintin KML {izerindeki etkileri heniiz rapor edilmemistir
(44). Jiang ve ark. (44) yaptiklari calismada, USP14 ve UCHL5'in
KML hastalarinda yiiksek oranda ifade edilmesinin, KML tedavisi
icin yeni bir hedef olabilecegini gostermislerdir. Bu bulgular, TKi-
direncli KML tedavisi icin dnemli birer terapdtik hedef olarak
USP14 ve UCHL5'in kullanilabilecegini 6ngormektedir.

Simdiye kadar yapilan ¢alismalar, hematolojik malignitelerin
yani sira bir dizi solid tiim6rde Hedgehog (Hh) sinyalinin anormal
aktivasyonunun rollinii ortaya koymustur. Hh proteinleri
(ligandlar)  reseptér patched'e baglanarak smoothened
(SMO) tarafindan inhibisyonun salinmasina ve ardindan
cekirdege translokasyon yapan ve hedef genlerini aktive eden
transkripsiyon faktorleri GLI-1 ve GLI-2'nin aktivasyonuna
neden olur. SMO aktivasyonunu takiben Hh yolagi sinyalinin
ana efektorleri olan GLI transkripsiyon faktorleri, GLIT ve GLIZ2,
apoptoz inhibitérlerini ve anjiyogenez indiikleyicilerini kodlayan
genlerin yukari regiilasyonu yoluyla onkogenezi tesvik eder
(45). Radich ve ark. (46) yaptiklari calismada, GLI2 geninin KML
hastalarinda asiri ifadelenerek bir dlzensizlige neden oldugunu
gostermislerdir. Bu calismaya benzer sekilde bizim calismamizda
da KML hastalarinda GLI2 geninin saglikh bireylere kiyasla daha
fazla ifade edildigi gosterildi.

Buradan yola cikilarak, bulunan aday genlerin bir
kombinasyonu kullanilarak KML tedavisinde kullanilabilir.
Ornegin, calismalar TKi'lerin, ubikitin proteazom inhibitérleri ile
kombinasyonunun KML'de dirence karsi TKi'leri yeniden duyarli
hale getirmede etkili olabilecegini gdostermistir (47).

Giiniimiizde TKi kullaniminin hastalar tedavi etmesinin
yani sira hastalarin ilaca diren¢ gelistirmesi gibi cok blyiik bir
dezavantaji da vardir. Bu nedenle, ila¢ direncinden sorumlu
olabilecek biyobelirteclerin diizglin bir sekilde anlasiimasi ¢ok
bliyik 6nem arz etmektedir. Calismamizda yapilan analizlerin,
KMLnin molekiiler mekanizmalarinin anlasilmasi ve LKH'leri
hedef alabilecek aday terapotik ajanlarin tanimlanmasi gibi
onemli etkileri olabilir. Bu nedenle ilk kez bu calismada 6ne ¢ikan
RPL35, RPS12, RPLP1, RPL12, eEF1A1, ODC1, PSMD7, PSMAT ve
PSMC6 genlerinin tedaviye diren¢ gosteren KML hastalarinin
tedavisinde birer potansiyel tanisal belirtec ve terapotik hedef
olarak hizmet edebilecegi 6ngorilebilir.

Etik

Etik Kurul Onayi: Etik kurul onayr tiim veriler anonim
oldugundan bu calisma icin gecerli ve gerekli degildir.
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Hasta Onayi: Hasta onayi tiim veriler anonim oldugundan
bu calisma icin gecerli ve gerekli degildir.
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Nakil Sonrasi Kanser Tanisi Alan Bobrek Nakli Alicilarinin Klinik
Ozellikleri ve Sagkalimi

Clinical Characteristics and Survival of Kidney Transplant Recipients with Posttransplant
Malignancy
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Amac: Bobrek nakli alicilari, genel popiilasyona kiyasla yiiksek kanser riski altindadir. Nakil sonrasi kanserin prognozu kétiidiir ve immunosiipresyonun
nasil ydnetilecegine dair veriler azdir. Bu calismada, merkezimizde takip edilen bébrek nakli alicilarinda kanser gelisimi insidansi ve kanser tiirlerinin
greft ve hasta sagkalimina etkisinin degerlendirilmesi amaclanmistir.

Gerec ve Yontem: 2000 ve 2019 yillari arasinda bdbrek nakli yapilan 628 hasta retrospektif olarak incelenmis ve nakil sonrasi kanser tanisi alan 33
hastanin (%5,26) demografik verileri, nakil ve kanser 6zellikleri, greft ve hasta sagkalimlari degerlendirilmistir.

Bulgular: Ortalama kanser taniyasi 48 idi. Kanser dagilimisirasiyla solid organ tiimérleri (%57,6), melanom disi deri kanserleri (%24,2) ve posttransplant
lenfoproliferatif hastalik (%18,2) seklindeydi. Nakil sonrasi kanser tanisina kadar gecen siire 66 aydi. Hastalarin %45,5'inde kanser tanisi sonrasi
immiinostipresif tedavi azaltimi ve %54,5'inde mTOR (Rapamisin memeli hedefi) inhibitdrlerine gegis yapilmisti. Tani sonrasi immiinostipresif tedavi
rediiksiyonu posttransplant lenfoproliferatif hastalikta hastalarinin tamami kemoterapi almisti ve %83,3'linde immiinostipresyon azaltiimisti. Diger
kanser tiirlerinde bu oranlar anlamli olarak daha azdi (sirasiyla, p=0,010 ve p=0,032). Hastalarin 4'inde (%12,1) greft kaybi, 13'linde (%39,4) 6lim
izlendi. immiinosiipresyon azaltimi greft sagkalimu ile iliskili degildi. Posttransplant lenfoproliferatif hastalikta kanser teshisi sonrasi 6liim orani diger
kanserlere gore daha yiiksek (p=0,049) ve hasta sagkalim siiresi daha kisaydi (p=0,006).

Sonug: Bébrek nakli alicilarinda kanser 6nemli bir mortalite sebebidir ve ¢calismamizda posttransplant lenfoproliferatif hastalikta hasta sagkalimi
diger kanser tiirlerine gore daha dustiktiir. Hastalarin nakil sonrasi kanser gelisimi agisindan yasi ve risk faktorlerine uygun kanser taramalarinin
diizenli yapilmasi dnemlidir. Immiinosiipresif tedavilerin yonetimi i¢cin randomize kontrollii calismalara ihtiyac vardir.

Anahtar Kelimeler: Bobrek nakli, kanser, sagkalim

Abstract

Objectives: Kidney transplant recipients are at increased risk of malignancy compared to the general population. The prognosis of posttransplant
malignancy is poor, and data on how to manage immunosuppression are scarce. This study aimed to evaluate posttransplant malignancy incidence
and its effects on graft and patient survival in kidney transplant recipients.

Materials and Methods: Six hundred and twenty-eight patients who underwent kidney transplantation between 2000 and 2019 were retrospectively
examined. Demographic data, transplant and cancer characteristics, graft and patient survival of 33 patients (5.26%) diagnosed posttransplant
malignancy were evaluated.

Results: The average age at malignancy diagnosis was 48 years. Malignancy distribution was as follows: solid organ tumors (57.6%), non-melanoma
skin cancers (24.2%) and posttransplant lymphoproliferative disease (18.2%). The time from transplantation to malignancy diagnosis was 66 months.
Immunosuppression was reduced in 45.5% of the patients and 54.5% had switched to mammalian target of rapamycin inhibitors. In posttransplant
lymphoproliferative disease, all patients received chemotherapy and immunosuppression was reduced in 83.3%. These rates were significantly lower
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in other malignancies (p=0.010 and p=0.032, respectively). Graft loss was observed in 4 patients (12.1%) and death was observed in 13 patients
(39.4%). Immunosupression reduction was not associated with graft survival. Posttransplant lymphoproliferative disease had higher mortality

(p=0.049) and shorter patient survival (p=0.006) compared with others.

Conclusion: Cancer is an important cause of mortality in kidney transplant recipients. We showed that patient survival in posttransplant
lymphoproliferative disease is lower than other malignancies. It is important for patients to undergo regular cancer screening appropriate to their
age and other risk factors after transplantation. Randomized controlled studies are needed for the management of immunosuppressive treatments.

Key Words: Kidney transplantation, malignancy, survival

Kanser, bobrek nakli alicilarinda kardiyovaskiiler hastaliktan
sonra ikinci en yaygin morbidite ve mortalite nedenidir (1).
Bobrek nakli alicilarinin kansere yakalanma veya kanserden 6lme
riski genel popllasyona gore en az iki kat daha fazladir. Nakil
alicilarinda de novo ve tekrarlayan kanser riskindeki artis cok
faktorlidir ve imminoslpresyona, T-hilicre immiinitesindeki
degisikliklere ve onkojenik viriislere baglanmaktadir (2). ileri yas,
erkek cinsiyet, sigara icme ve uzun sire glinese maruz kalma
gibi bazi risk faktorleri genel popiilasyon ile ortak iken; son
dénem bobrek yetmezligi (SDBY) etiyolojisi, uzun nakil dncesi
diyaliz slresi, immiinostipresyon kullanimi, akut rejeksiyon ve
artmis duyarlilasma gibi diger risk faktorleri ise kronik bobrek
hastaligi ve nakil popiilasyonlarina 6zgtidir (3-6). Calismamizda,
nakil sonrasi kanser gelisen bdbrek nakli alicilarinin klinik
ozelliklerinin, greft ve hasta sagkalimlarinin degerlendirilmesi
amaclanmistir.

Gerec ve Yontem

Bu calismada, Ankara Universitesi Tip Fakiiltesi ibni Sina
Hastanesi Transplantasyon Unitesi'nde 1 Ocak 2000 ve 31 Aralik
2019 yillari arasinda bébrek nakli yapilan 628 hasta retrospektif
olarak incelenmistir. Nakil sonrasi baska merkezde takip edilen
hastalar, 18 yasindan 6nce bobrek nakli yapilan hastalar ve nakil
oncesi verici veya alicida kanser dykiisli olan hastalar calismaya
dahil edilmemistir. Nakil sonrasi kanser tanisi alan 33 hasta,
melanom disi deri kanserleri (MDCK), solid organ tiimorleri (SOT)
ve posttransplant lenfoproliferatif hastalik (PTLD) gelisimine
gore gruplandiriimistir. Hastalarin yas, cinsiyet, SDBY etiyolojisi,
nakil dncesi diyalize girip girmedigi ve girdiyse diyaliz slresi,
nakil tipi ve immiinolojik 6zellikleri, immiinostipresif tedavileri,
kanser tanisi sonrasi aldiklari tedavi, greft ve hasta sagkalimi ile
greft ve hasta kaybi nedenleri kaydedilmistir. Bu parametreler
¢ gruptaki hastalar arasinda karsilastiriimistir.

istatistiksel Analiz

Calismada elde edilen bulgular degerlendirilirken,
istatistiksel analizler ig¢in IBM SPSS Statistics 20.0 yazilim
programi kullanildi. Verilerin degerlendirilmesinde tanimlayici

istatistikler yapildi. Kategorik degiskenler frekans ve yiizde (%)
olarak verildi. Normal dagilimi tespit etmek lizere Kolmogorov-
Smirnov ve Shapiro-Wilk testleri kullanildi, normal dagilima
uygun sirekli degiskenler ortalama + standart sapma biciminde
gosterildi. Normal dagilima uymayan degiskenler icin ise ortanca
(minimum-maksimum) kullanildi. Gruplar arasinda 6l¢iimle elde
edilen ozellikler yonlinden farkin 6nemliligi Student's t-testi
veya Mann-Whitney U testi kullanilarak incelendi. Sirekli
degiskenler arasinda dogrusal iliskinin olup olmadigi Pearson
korelasyon testi ile degerlendirildi. Kategorik karsilastirmalar
icin ki-kare veya Fisher's exact testi kullanildi. P-degerinin <0,05
olmasi istatistiksel olarak anlamli kabul edildi.

Bulgular

Bobrek nakliahcilarinda kanser gelisme orani%5,26idi. Kanser
gelisen 33 hastalarin kanser tiirline gore dagilimi %57,6'sinda
(n=19) SOT, %324,2'sinde (n=8) MDCK ve 9%718,2'sinde (n=6)
PTLD seklindeydi. Kaposi sarkomu (n=5, %15,2) en sik goriilen
SOT iken, tiroepitelyal (n=4), kolon (n=3), akciger (n=2), larinks
(n=2), meme (n=1), over (n=1), kolanjiyoseliiler (n=1) kanserler
bu grupta izlendi. Erkek:Kadin orani 1,5 iken, ortalama nakil
yasi 43 idi (Tablo 1). Hastalarin %85'i nakil 6ncesi hemodiyaliz
tedavisi almaktaydi ve nakil 6ncesi ortanca diyaliz siiresi 43 ayd..
Kadavra vericiden nakil olan (%60,6) ve indiiksiyon tedavisi alan
hastalar (%66,7) cogunluktaydi. Akut rejeksiyon kanser tanisi
oncesi hastalarin %718,2'sinde gorulmistiir. Hastalarin tamami
kanser tanisi sirasinda takrolimus, mikofenolat ve kortikosteroid
ile tcli standart idame immiinosupresif tedavi almaktaydi.
Kanser tiirleri ile hastalarin demografik ve nakil ozellikleri
arasinda iliski saptanmadi.

Hastalarin ortalama kanser tani yasi 48 idi (Tablo 2). Nakil
sonrasi kanser tanisina kadar gecen siire 66 aydi ve tani siiresi
MDCK'de diger kanser tiirlerine goére anlamh olarak daha
uzundu (p=0,013). Hastalarin 15'inde (%45,5) kanser tanisi
sonrasl immiinosipresif tedavi azaltimi yapilmis ve 18'inde
(%054,5) Rapamisinin memeli hedefi inhibitorlerine (mTORi)
gecis yapilmisti. Tani sonrasi immiinosupresif tedavi azaltimi
PTLD hastalarinin neredeyse tamaminda uygulanmisti, ancak
SOT ve MDCK'de bu oran anlamli olarak daha diistiktii (sirasiyla
%83,3, %47,4 ve %12,5; p=0,032). MDCK'lerin tamami sadece
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cerrahi eksizyon ile tedavi edilmigken, PTLD hastalarinin tamami
kemoterapi almisti (p=0,010). PTLD gelisen alicilarda kemoterapi
kullanimi diger kanser tiirlerine gore anlaml olarak daha
yiiksekti (p<0,001).

Hastalarin 4'inde (%12,1) greft kaybi izlendi. MDCK harig
tutuldugunda bu oran %716'ya yiikseldi. Kanser tanisi sonrasi
ortanca greft sagkalim siiresi 30 aydi ve bu siire PTLD hastalarinda
anlamli olarak diger kanser tiirlerine gére daha kisaydi (ortanca
10 ay, p=0,013). immiinosiipresif tedavi azaltimi ile greft kaybi
arasinda anlamli iliski saptanmadi. Hastalarin 11'inde (%33,3)
fonksiyonel greft ile 6lim izlendi ve MDCK disi kanserlerde bu
oran %44'e ylkseldi. Kanser teshisinden sonra 6liim orani %39,4
(n=13) ve ortanca hasta sagkalim siiresi 31 aydi. Oliim nedeni
hastalarin yarisinda kanserdi. Hasta kaybi gortlen 13 alicinin
9'unda (%69,2), yasayanlarin 6'sinda (%30,0) immiinostpresif
tedavi azaltimi yapilmisti (p=0,038). PTLD hastalarinda kanser
teshisi sonrasi 6lim orani daha ylksek (%83,3, p=0,049) ve
ortanca hasta sagkalim siiresi daha kisaydi (ortanca 10 ay,
p=0,006). Tek degiskenli analizde immiinostipresif tedavi azaltim
(p=0,038), PTLD gelisimi (p=0,010), hastanin kemoterapi almasi
(p=0,027) ve hastanede yatis siresi (p=0,05) artan mortalite ile
iliskili iken, cok degiskenli modelde anlamli iliski saptanmadi.

Bu calismada, nakil lnitemizde takip edilen bobrek nakli
alicilarinin yaklasik %5'inde nakil sonrasi kanser goriildigi ve
PTLD gelisiminin diger kanser tiirlerine gore hasta sagkalimini
olumsuz etkiledigi gosterilmistir.

Bobrek nakli alicilarinda genel kanser riski, yas ve cinsiyete
gore diizeltme yapildiktan sonra genel popiilasyona gore yaklasik
2-4 kat daha fazladir (3). Kanser riskindeki artis kanser tiirlerine
gore degismektedir. Genel popiilasyonla karsilastirildiginda en
biytik risk artisi Kaposi sarkomu (300 kat), MDCK (2-40 kat),
bobrek kanseri (4-15 kat), dudak kanserleri (>10 kat), PTLD (2-
16 kat) ve anogenital kanserlerde (10-15 kat) gordiliir (7,8). Solid
organ kanserinin kiimiilatif insidansi, nakilden 5 yil sonra %4-
5'ten, 15 yil sonra %10-15"e cikmaktadir (9). Deri kanserleri igin
kiimiilatif insidans Avrupa, Avustralya ve Yeni Zelanda'da %60'a
ulasmaktadir. Bizim calismamizda kanser gelisim orani daha
diisiik bulunmakla birlikte, izlem siiresinin uzamasinin bu orani
artiracagi goz ardi edilmemelidir.

Bobrek nakli alicilarinda kanser gelisimi sonrasi 6liim riski
ylksektir. Cogu bati llkesindeki gozlemsel veriler, tim kanser
turleri icin standart 6lim oranlarinin, yas ve cinsiyet acisindan
eslestirilmis genel niifusa kiyasla en az 1,7-1,9 kat daha yliksek

Tablo 1: Kanser tiiriine gore hastalarin klinik ve immiinolojik ozellikleri

Parametreler MDCK SoT PTLD -degeri foplam
(n=8, %24,2) (n=19, %57,6) | (n=6, %18,2) p-ded g};;ggi
Cinsiyet, n (%) >0,05
Kadin 1(12,5) 10 (52,6) 2 (33,3) 13 (39,4)
Erkek 7 (87,5) 9 (47,4) 4 (66,7) 20 (60,6)
SDBY etiyolojisi, n (%) >0,05
Kronik GN 2 (25,0) 4(21,1) 2 (33,3) 8 (24,2)
Diabetes mellitus 1(12,5) 1(5,3) 1(16,7) 3(9,1)
Hipertansiyon 2 (25,0) 2 (10,5) 0, (0,0) 4(12,1)
VUR/Piyelonefrit 1(12,5) 4(21,1) 0, (0,0) 5(15,2)
Diger/Bilinmeyen 2 (25,0) 8 (42,2) 3 (50,0 13 (39,4)
Nakil sirasinda yas (yil), ort + SS 414N 44+10 41419 >0,05 43+12
Nakil 6ncesi KRT, n (%) >0,05
Preemptif 1(12,5) 2 (10,5) 1(16,7) 4(12,1)
Hemodiyaliz 7 (87,5) 16 (84,2) 5(83,3) 28 (84.8)
Periton diyalizi 0 (0,0) 1(5,3) 0(0,0) 1(3,0)
Nakil tipi >0,05
Canli, n (%) 2 (25,0 9 (47,4) 2 (33,3) 13 (39,4)
Kadavra, n (%) 6 (75,0) 10 (52,6) 4 (66,7) 20 (60,6)
HLA uyumsuzlugu, ortanca (min.-maks.) 3(2-6) 3 (0-6) 2 (0-4) >0,05 3 (0-6)
indiiksiyon tedavisi, n (%) >0,05
Yok 4 (50,0) 4(21,1) 3 (50,0) 11 (33,3)
Anti-1L2 4 (50,0) 13 (68,4) 3 (50,0) 20 (60,6)
ATG 0 (0,0) 2 (10,5) 0 (0,0) 2 (6,1)
Akut rejeksiyon 6ykiis, n (%) 1(12,5) 4(21,1) 1(16,7) >0,05 6(18,2)

ATG: Anti-timosit globdlin, Anti-IL2, interlgkin-2 reseptor antagonisti, GN: Glomertilonefrit, HLA: insan l6kosit antijeni, KRT: Bobrek yerine koyma tedavisi, MDCK: Melanom disi deri
kanserleri, ort: Ortalama, PTLD: Posttransplant lenfoproliferatif hastalik, SDBY: Son donem bébrek yetmezligi, SOT: Solid organ tlimérleri, SS: Standart sapma, VUR: vezikoUreteral refld,

min.-maks.: Minimum-maksimum

30




Ankara Universitesi Tip Fakiiltesi Mecmuasi 2024;77(1):28-33

Kumru ve ark. Nakil Sonrasi Malignitenin Klinik Ozellikleri

Tablo 2: Kanser tiiriine gore hastalarin kanser tanisi sonrasi klinik 6zellikleri

Parametreler MDCK SOt PTLD degeri Toplam
(n=8, %24,2) | (n=19, %57,6) | (n=6, %18,2) | P"99" | (n=33, %100)
Kanser tani yasi (yil), ort + SS 50+12 48+11 46417 >0,05 48412
. . 120 38 57 66
Kanser tanisina kadar gecen siire (ay), ortanca (min.-maks.) (84-240) (3-118) (12-88) 0,013 (3-240)
. 1,25 1,05 1,5 1,18
Kanser tanisinda sKr (mg/dL), ortanca (min.-maks.) (0.93-2,26) (073-13.5) (10-2,18) >0,05 (0.73-13.5)
immiinosiipresif azaltimi, n (%) 1(12,5) 9 (47.,4) 5(83,3) 0,032 15 (45,5)
mTORi gegis, n (%) 2 (25,0) 12 (63,2) 4 (66,7) >0,05 18 (54.,5)
Kanser tedavisi, n (%) 0,010
Tedavisiz izlem 0(0,0) 1(5,3) 0 (0,0) 13,0
Sadece cerrahi 8 (100,0) 9 (47,4) 0 (0,0) 17 (51,5)
Sadece KT 0 (0,0) 1(5,3) 4 (66,7) 5(15,2)
Sadece RT 0(0,0) 1(5,3) 0 (0,0) 13,0
Cerrahi+KT 0(0,0) 1(5,3) 1(16,7) 2 (6,1)
Cerrahi+RT 0(0,0) 2 (10,5) 0 (0,0) 2 (6,1)
KT+RT 0(0,0) 3(15,8) 1(16,7) 4(12,1)
Cerrahi+KT+RT 0(0,0) 1(5,3) 0 (0,0) 13,0
KT kullanimi, n (%) 0 (0,0) 6 (31,6) 6 (100,0) <0,001 12 (36,4)
Toplam yatis siiresi (giin), ortanca (min.-maks.) 42 (20-85) 50 (9-209) 48 (37-195) >0,05 47 (9-209)
Greft kaybi, n (%) 0 (0,0) 3(15,8) 1(16,7) >0,05 4(12,1)
Greft kaybi nedeni, n (%) (n=4) n=0 n=3 n=1 n=4
Rejeksiyon 0(0,0) 1(33,3) 0 (0,0) 1(25,0)
Enfeksiyon 0(0,0) 0(0,0) 1 (100,0) 1(25,0)
Kanser 0 (0,0) 1(33,3) 0 (0,0) 1 (25,0)
Diger 0(0,0) 1(33,3) 0 (0,0) 1(25,0)
Greft sagkalim siiresi (ay), ortanca (min.-maks.) 48 (6-160) 29 (0-167) 10 (2-31) 0,013 30 (0-167)
Oliim, n (%) 2 (25,0) 6 (31,6) 5(83,3) 0,049 13 (39,4)
Oliim nedeni, n (%) (n=13) n=2 n=6 n=5 >0,05 n=13
Kanser 0 (0,0 4 (66,7) 3 (60,0) 7 (53,8)
Enfeksiyon 0 (0,0) 2 (33,3) 1 (20,0) 3(23,1)
Serebrovaskiiler 1 (50,0) 0 (0,0) 0 (0,0) 1(7.7)
Diger 1 (50,0) 0 (0,0) 1 (20,0) 2 (15,4)
Fonksiyonel greft ile 6liim 2 (25,0) 5(26,4) 4 (66,7) >0,05 11 (33,3)
Hasta sagkalim siiresi (ay), ortanca (min.-maks.) 48 (6-160) 31 (3-167) 10 (2-31) 0,006 31 (2-167)

KT: Kemoterapi, MDCK: Melanom disi deri kanserleri, mTORi: Rapamisinin memeli hedefi inhibit6rd, ort: Ortalama, PTLD: Posttransplant lenfoproliferatif hastalik, RT: Radyoterapi, sKr:

Serum kreatinin, SOT: Solid organ timérleri, SS: Standart sapma, min.-maks.: Minimum-maksimum

oldugunu gostermistir (10). Kiratif tedavi alan lokal kanseri
olan hastalarda dahi mortalite nakil olmayan hastalara gore
artmistir (11). Merkezimizde 2009 ve 2020 yillari arasinda
bobrek nakli yapilan 457 hastanin retrospektif incelemesinde 1,
3 ve 5 yillik greft sagkalimi oranlari kadavra nakillerde sirasiyla
0092,0, %88,3 ve %82,4; canh nakillerde sirasiyla %99,5, %96,7
ve 9%93,7 bulunmustur (12). Hasta sagkalim oranlari ise 1, 3
ve 5 yilda kadavra nakillerde sirasiyla %99,4, %90,9 ve %3841
iken; canli nakillerde sirasiyla %99,5, %98,8 ve %95,4'tlir. Bu
calismada kanser gelisimi greft kaybi icin degil; ancak literatir
ile uyumlu olarak hasta kaybi icin bir risk faktoriddr.

Kansere bagh oltim riski kanser tiirline gore de degiskenlik
gostermektedir ve en yliksek oldugu malign melanom, tirogenital
kanserler ve non-Hodgkin lenfomada, bobrek nakli olmayanlara
gbre Olim riski 5-10 kat fazladir (13). Cahismamizda da PTLD

gelisen hastalarda hasta sagkalimi anlamli olarak daha kisa
saptanmistir. Literatlirde daha yuksek 6liim riskinin nedenleri
belirsizdir, ancak uzun siireli immiinoslpresyona bagli nakil
alicilarinda tiimér biyolojisindeki potansiyel degisiklikler, iliskili
komorbiditeler ve oOnerilen 6nleme ve tarama stratejilerinin
uygulanmamasi nedeniyle ileri evrede tani konulmasindan
kaynaklandigi dustintilmektedir.

Yang ve ark. (14), 1990-2018 yillari arasinda bobrek nakli
sonrasl kanser tanisi alan 110 hastanin 9%16,4'linde greft,
%46,4'linde hasta kaybi bildirmistir. Kanser sirasinda serum
kreatinin diizeyi, hematolojik kanser tanisi ve rejeksiyon dykusii
greft kaybr icin, ileri yas, erkek cinsiyet, imminosiipresyon
azaltimi ve kemoterapi Oykusl ise hasta kaybi igin risk
faktorudir. Mortalite icin tek bagimsiz risk faktorii kemoterapi
oykiisudur. Bizim calismamizda ise greft kaybi %12,1 ve hasta
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kaybl 9039,4 bulunmustur. immiinosiipresyon azaltimi greft
kaybi ile iliskili bulunmamustir ve bu hastalarda akut rejeksiyon
gozlenmemistir. imm[jnos[]presif tedavi azaltimi, PTLD tanisi,
hastanin kemoterapi almasi ve hastanede yatis siiresi artan
mortalite ile iliskili bulunmustur, ancak cok degiskenli modelde
risk faktorii saptanmamistir. immiinosiipresif tedavi azaltilan ve
kemoterapi alan hastalarda hasta kaybinin daha fazla olmasi, bu
hastalarin daha agresif ve ileri evre kanser tanisi alan hastalar
olmasindan kaynakh olabilir.

Bobrek nakli sonrasi kanser gelisen hastalarda tedavi yonetimi
oldukca karmasiktir. immiinosiipresyonun tiimér siirveyansini
azaltma ve kanser progresyonundaki potansiyel rollii g6z dniine
alindiginda, kanser teshisinden sonra imminosiipresyonun
azaltilmasi konusunda uzman goriisii olmakla birlikte, PTLD
disinda bu yaklasimin kanser tedavisinde etkin olduguna dair
calismalar simirhdir  (15). GlnUmizde kullanilan standart
¢l idame immiinosupresif tedavi rejimindeki mikofenolat
ve steroidlerin kanser gelisimi ile iliskisinin saptanmamasi
nedeniyle, kesilmesi ilk planlanan ajanlar gosterilen karsinojenik
etkileri yiiziinden kalsindrin inhibitorleridir (KNi). Ancak KNi
kesiminin akut rejeksiyon riskini artirdigi g6z ardi edilmemelidir.
mTORi ise es zamanli immiinosiipresif ve anti-kanser etkileri
nedeniyle, nakil sonrasi kanserlerin yonetiminde umut verici bir
role sahip olabilir. KNi'den mTORi'ye gecisin MDCK niiks riskini
azalttigi ya da engelledigi randomize kontrollii calismalarda
gosterilmistir (16). Ancak diger kanser tiirlerinde bu faydanin
saptanmamasinin yani sira, sirolimus ile yan etki, ila¢ kesimi
ve rejeksiyonun arttigi ve sagkalim avantaji saglamadig
gbzlenmistir (17,18). Bizim calismamizda hastalarin neredeyse
yarisinda, PTLD tanih hastalarin cogunlugunda immuinosipresif
tedavi azaltiimis ve mTORi'ye gecilmistir. Literatiirde bobrek nakli
alicilarinda kanser gelisimi sonrasi immuinosipresif tedavinin
yonlendirilmesine yonelik direk kanitlar oldukca sinirlidir ve bu
konuda prospektif calismalara ihtiyac vardir. Akut rejeksiyon
riskini dengeleyerek imminoslpresyonun azaltilmasi kanser
tlrd, evresi ve prognozuna gore hasta bazli degerlendirilmelidir
(19).

Calismanin Kisithliklarn

Calismamizin retrospektif oOzellikte olmasi ve az sayida
hastanin calismaya dahil edilmesi 6nemli kisithliklaridir. Kanser
tanisinin heterojenligi nedeniyle kanser evrelemesi ve kullanilan
kemoterapi ajanlari ¢alismada ayrica incelenmemistir.

Sonug olarak, kanser bobrek nakli alicilarinda morbidite ve
mortalitenin 6nde gelen nedenlerindendir. Nakil dncesi alici ve
verici adaylari ayrintili degerlendirilmeli, nakil sonrasi alicilarin
risk faktorleri goz oniinde bulundurularak kanser dnleme ve
tarama programlarinda takibi saglanmalidir. Nakil dncesi ve
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sonras| hastalarin yénetimi ile ilgili cogu énerinin kanit diizeyi
dustktiir ve uzman gorusiine dayanmaktadir. Bu nedenle kotu
prognoza sahip PTLD basta olmak lizere, bobrek nakli alicilarinin
kanser tedavi ve uzun donem immuinosiipresyonun diizenlenmesi
icin genis kapsamli calismalarin yiriitilmesine ihtiyag vardir.
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Clinical Significance of Liver and Spleen Stiffness: Evaluation with
Shear Wave Ultrasound Elastography

Karaciger ve Dalak Sertliginin Klinik Onemi: Shear Wave Ultrason Elastografi ile
Degerlendirme

©® Zeynep Eskalen!, ® Nuray Haliloglu2

ITunceli State Hospital, Clinic of Radiology, Tunceli, Ttirkiye
2Ankara University Faculty of Medicine, Department of Radiology, Ankara, Tiirkiye

Abstract

Objectives: To investigate clinical significance of liver and spleen stiffness in patients with chronic parenchymal liver disease.

Materials and Methods: Fifty patients with chronic parenchymal liver disease who underwent 2D ultrasound (US) shear wave elastography (SWE) in
the Ultrasonography Unit of Ankara University Medical Faculty Hospital between November 2018-June 2021 were enrolled in our prospective study.
Liver size, contour, echogenicity, presence of portosystemic collateralls, and ascites were investigated on B-mode examination. Portal vein diameter
was measured. Splenic volume was calculated. Liver and spleen stiffness values were measured by 2D SWE. Serum platelet count was noted. Child-
Pugh score was calculated for all patients.

Results: Thirty-four patients were grouped as Child-Pugh A, 15 patients were grouped as Child-Pugh B, 1 patient was grouped as Child-Pugh C.
Platelet count was between 51-360x10°/L. The most common conventional US finding was parenchymal heterogeneity. All patients had splenomegaly,
the mean portal vein diameter was 12.58 mm, 34 patients had hepatopedal flow. Portosystemic collateralls were detected in 15 patients. Liver and
spleen stiffness values were between 4.12 kPa-16.29 kPa, and 9.20 kPa-29.19 kPa, respectively. There was a positive correlation between liver and
spleen stiffness (p=0.002). The relationship between splenic volume and spleen/liver stiffness was statistically significant (p=0.0004, p=0.008,
respectively). Both liver and spleen stiffness was correlated with Child-Pugh score (p=0.02, p=0.00003, respectively). There was no statistically
significant correlation between portal vein diameter and liver/spleen stiffness, and between platelet count and liver stiffness (p>0.05). The correlation
between platelet count and spleen stiffness was statistically significant (p=0.002).

Conclusion: SWE can provide information about the clinical status of the patients. Measuring spleen stiffness is as important as measuring liver
stiffness.

Key Words: Cirrhosis, portal hypertension, elastography, ultrasound

Amac: Kronik karaciger parankim hastaligi olanlarda karaciger ve dalak sertliginin klinik dnemini arastirmaktir.

Gerec ve Yontem: Prospektif calismamiza, Kasim 2018-Haziran 2021 tarihleri arasinda Ankara Universitesi Tip Fakiiltesi Hastanesi Ultrasonografi
Unitesi'nde ultrason (US) shear wave elastografi (SWE) ve abdomen US incelemesi yapilan kronik karaciger parankim hastaligi olan elli hasta dahil
edildi. B-mod incelemede karaciger boyutu, konturu, ekojenitesi, portosistemik kollaterallerin varligi ve asit arastirildi. Portal ven capi dl¢lldi.
Dalak hacmi hesaplandi. Karaciger ve dalak sertlik degerleri SWE ile &lctildii. Serum trombosit sayisi not edildi. Tim hastalar icin Child-Pugh skoru
hesapland.

Bulgular: Otuz dort hasta Child-Pugh A, 15 hasta Child-Pugh B, 1 hasta Child-Pugh C grubundaydi. Trombosit sayisi 51-360 x10°/L arasindaydi. En
yaygin konvansiyonel US bulgusu parankimal heterojeniteydi. Tlim hastalarda splenomegali vardi, ortalama portal ven ¢api 12,58 mm idi, 34 hastada
hepatopedal akim vardi. On bes hastada portosistemik kollateraller saptandi. Karaciger ve dalak sertlik degerleri sirasiyla 4.12 kPa-16.29 kPa ve 9.20
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kPa-29.19 kPa arasindaydi. Karaciger ve dalak sertligi arasinda pozitif korelasyon vardi (p=0,002). Dalak hacmi ile dalak/karaciger sertligi arasindaki
iliski istatistiksel olarak anlamliydi (sirasiyla p=0,0004, p=0,008). Hem karaciger hem de dalak sertligi Child-Pugh skoru ile koreleydi (sirasiyla p=0,02,
p=0,00003). Portal ven capi ile karaciger/dalak sertligi arasinda ve trombosit sayisi ile karaciger sertligi arasinda istatistiksel olarak anlamli bir iliski
yoktu (p>0,05). Trombosit sayisi ile dalak sertligi arasindaki korelasyon istatistiksel olarak anlamliydi (p=0,002).

Sonuc: SWE, hastalarin klinik durumu hakkinda bilgi saglayabilir. Dalak sertligini 6lcmek, karaciger sertligini 6lgmek kadar 6nemlidir.

Anahtar Kelimeler: Siroz, portal hipertansiyon, elastografi, ultrason

Introduction

Ultrasound (US) is a fast, easy and ionising radiation free
technique which is frequently used in the diagnosis and follow-
up of patients with cirrhosis. Shear wave elastography (SWE)
may be performed easily during the routine US examination,
and may provide additional information about the fibrotic
process within the liver parenchyma (1). Cirrhosis is also the
most common cause of portal hypertension (PHT). Patients with
PHT may be asymptomatic, may present with splenomegaly,
ascites, and portosystemic collaterals or may present with major
complications like variceal bleeding or hepatic encephalopathy
(2,3). The gold standart technique to diagnose PHT is measuring
the hepatic venous pressure gradient (HVPG) but it is an invasive
procedure so non-invasive alternatives like Elastography would
be quite valuable (4). It has been suggested that liver and spleen
stiffness may help to predict the presence and severity of PHT
(3-5). Liver stiffness can be used as a parameter to exclude
or predict clinically significant PHT (HVPG >10 mmHg) (6,7).
It has also been suggested that with the progression in PHT
the correlation between liver stiffness and fibrosis decreases,
but spleen stiffness which can be useful to predict clinically
significant PHT, may also correlate with liver fibrosis (8-10).

The aim of this study is to demonstrate and compare the
liver and spleen stiffness in patients with chronic parenchymal
liver disease, and to investigate their clinical significance.

Materials and Methods

This study was approved by the Ankara University Faculty of
Medicine Clinical Research Ethics Committee (approval no.: 18-
1207-18, date: 12.11.2018) and informed consent was obtained.

Patients

Fifty patients with histopathologically diagnosed chronic
parenchymal liver disease who underwent US and SWE in our
department between November 2018-June 2021 were enrolled
in our prospective study. Patients who could not cooperate,
who had portal vein thrombosis, patients with transjugular
intrahepatic portosystemic shunt and patients who underwent
liver transplantation were not included.

The etiology of chronic parenchymal liver diseases, and
the laboratory findings including serum albumin, creatinine,

aspartate aminotransferase, alanine aminotransferase, serum
bilirubine, prothrombin time, “International normalised
ratio” values and platelet count were investigated from the
institutional database. Laboratory examinations within 1 month
before or after the US examinations were noted. Child-Pugh
score was calculated for each patient (Table 1).

US and SWE Examinations

All US and SWE examinations were performed in the same
US system (LOGIQ S8 GE Healthcare, Milwaukee, WI, USA) using
a 3.5 MHz convex transducer, by the same radiologist with 18
years of experience in abdominal imaging. All patients were
fasting for 6-8 hours prior the examination.

Liver contour and echogenicity, segmental atrophy/
hypertrophy, presence of portosystemic collateralls, and ascites
were investigated on B-mode examination. The diameter of
portal vein was measured at the level of portal hilum. The
length, width and depth of spleen was measured, and splenic
volume was calculated using the standard prolate ellipsoid
formula (length x width x depth x 0.52).

Liver stiffness measurements were performed while the
patient was in supine position with the right arm elevated over
the head. Measurements were made intercostally in the right
lobe, and 2 cm deep to the liver capsule during shallow breath-
hold. Spleen stiffness measurements were performed in right
lateral decubitis position with the left arm elevated over the
head. Measurements were made intercostally in the parenchyma
as far as possible from the splenic hilum to avoid vessels and 2
cm deep to the splenic capsule during shallow breath-hold. At
least 8 measurements in both liver and spleen parenchyma were
obtained in each patient.

Table 1: Child-Pugh scoring and classification

Ascites No Slight Moderate
Encephalopathy No Mild-Moderate | Severe
Total bilirubin (mg/dL) <2 2-3 >3
Albumin (g/dL) >3.5 2.8-3.5 <28
E;"lmombi” time (sec) 1<'13.7°r 4-60r 1.7-2.3 | >6 or 2.3
Class Points

Child-Pugh A 5-6

Child-Pugh B 7-9

Child-Pugh C 10-15

35



Eskalen and Haliloglu. Liver and Spleen Stiffness: Ultrasound Elastography

Ankara Universitesi Tip Fakiiltesi Mecmuasi 2024;77(1):34-38

Statistical Analysis

Statistical analysis was performed using SSPS 20 software
programme. Normalized variables were expressed as mean +
standard deviation, non-normalized variables were expressed
as median (minimum-maximum), and categorical variables
were expressed as frequency and percentiles (%). Spearman
and Pearson correlation test were used for non-normalized and
normalized variations, respectively. Student's t-test was used
to compare correlation coefficients of dependent variables.
P-value less than 0.05 was considered as statistically significant.

There were 30 (60%) female, and 20 (40%) male patients
with a mean age of 54 years (age range 18-79 years) (Table 2).
The most common cause of chronic parenchymal liver disease
was viral hepatitis (44%) (Table 3).

As patient co-operation was utmost important for
elastography measurements, none of our patients had hepatic
encephalopathy. The mean Child-Pugh score was 6.04 (range
5-10). Thirty-four patients (68%) were categorized as Child-
Pugh A, 15 patients (30%) were categorized as Child-Pugh B,
and only 1 patient (2%) was categorized as Child-Pugh C.

The most common conventional US finding was parenchymal
heterogeneity (90%), and 30 of the 50 patients (70%) had all
conventional US findings of chronic parenchymal liver disease
including parenchymal heterogeneity, atrophy/hypertrophy
complex, and contour nodularity. Three patients (6%) did not
have any conventional US findings of chronic parenchymal liver
disease.

All patients had splenomegaly, and mean splenic volume was
450.35 cm3 (range 320-915 cm3).

The mean portal vein diameter was 12.58 mm (range 7-16
mm). Thirty-four of the 50 patients (68%) had hepatopedal
flow. Portosystemic collateralls were detected in 15 of the 50
patients (30%).

Table 2: Demographic characteristics of patients

Female Male
Number (rate) | 30 (60%) 20 (400%)
Average age 54.16 53.80

Table 3: The etiology of chronic parenchymal liver disease

Etiology tNhuempl;etli‘ e(:lfts Rate (%)
Chronic viral hepatitis 22 44
Non-alcoholic steatohepatitis (NASH) " 22
Primary biliary cholangitis 8 16
Otoimmune hepatitis 6 12
Alcoholic cirrhosis 2 4
Primary sclerosing cholangitis 1 2
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Twelve patients (24%) had ascites and ony 2 of them was
massive.

Liver stiffness values were between 4.12 kPa-16.29 kPa
(mean value 10.77 kPa, median value 11.02 kPa). Spleen
stiffness values were between 9.20 kPa-29.19 kPa (mean value
14.16 kPa, median value 14 kPa) (Figure 1A, B). There was a
positive correlation between liver and spleen stiffness (p=0.002,
rho=0.424). The relationship between splenic volume and spleen
and liver stiffness values was statistically significant (p=0.0004,
p=0.008, respectively).

Both liver and spleen stiffnes showed positive correlation
with  Child-Pugh score (p=0.02, rho=0.323; p=0.00003,
rho=0.548, respectively) but correlation between spleen stiffness
and Child-Pugh score was significantly stronger than that of
liver stiffness (p=0.047). Correlation between liver and spleen
stiffness and Child-Pugh class (A, B, C) was also statistically
significant (p=0.03, p=0.01, respectively) (Table 4). In addition,
a statistically significant difference was detected between the
patients in the Child-Pugh A and B-C groups in terms of splenic
volume, liver and spleen stiffness values (p=0.004, p=0.033,
p=0.15 respectively).

Platelet count was between 51-360x10°/L, and there was no
statistically significant correlation between platelet count and
liver stiffness (p>0.05). Nevertheless statistical analysis showed

Figure 1A, B: Liver (A) and spleen (B) parenchyma stiffness
measurements of a 20-year-old male patient with primary biliary
cholangitis. Mean liver stiffness was 10,91 kPa, mean splenic stiffness
was 14,87 kPa, Child-Pugh score was 7, and platelet count was 118x10°/L.
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Table 4: Statistical data for values showing significant positive correlation

Liver stiffness Spleen stiffness Splenic volume Child-Pugh score Child-Pugh class (A, B, C)
L ] p=0.002 p=0.008 p=0.02 p=0.03
Liver stiffness rh0=0.424 rh0=0.367 rh0=0.323 rh0=0.304
. p=0.002 ] p=0.0004 p=0.00003 p=0.01
Spleen stiffness tho=0.424 tho=0.478 tho=0.548 th0=0.360

significant negative correlation between platelet count and
spleen stiffness (p=0.002).

There was no statistically significant correlation between
portal vein diameter and neither liver nor spleen stiffness
(p>0.05).

Patients with chronic parenchymal liver disease should be
under follow-up in terms of liver functions and development
of hepatocellular carcinoma. Detection and grading of
fibrosis within the liver parenchyma is crucial. It is also
known that with the increased portal venous pressure risk
of hepatic decompansation increases. Therefore it is utmost
importance to show the presence and severity of PHT in these
patients (11). Both liver biopsy and measurement of HVPG
are invasive procedures, and should be saved for certain
indications. Child-Pugh scoring is widely used to evaluate the
clinical significance of hepatic parenchymal damage, and to
predict prognosis. The association between liver stiffness and
Child-Pugh score has been shown previously (12). Our results
support that there is a statistically significant relationship
between Child-Pugh score and both liver and spleen stiffness
values, and there is a positive correlation between liver and
spleen stiffness, which is also consistent with the literature
(13-15). Both liver and spleen stiffness values on SWE may
provide information about the clinical status of patients
with chronic parenchymal liver disease. As these patients are
usually under follow-up with US, measurement of liver and
spleen stiffness with SWE would be a complemantary tool in
monitoring hepatic functions (16).

It has been suggested that both liver and spleen stiffness
has a high sensitivity and specificity in predicting clinically
significant PHT (75-91%, and 77-90% for liver stiffness, and 70-
96%, and 72-92% for spleen stiffness, respectively) (17,18). We
found that the stiffness of both liver and splenic parenchyma
is correlated with the splenic size and it is well known that
splenomegaly is a sign of PHT.

Platelet count is one of the non-invasive tests to to identify
clinically significant PHT. Along with the liver and spleen
stiffness measurements, it has been suggested that platelet
count >150x10°/L rules out clinically significant PHT (8). Our
results support this statement as we found that spleen stiffness

is significantly correlated with platelet count.

In consistence with the literature we also found that the
association between splenic stiffness and Child-Pugh score
is more significant than that of liver stiffness (13). Therefore
not just the size but also the stiffness of the spleen should be
screened in patients with chronic parenchymal liver disease to
estimate prognosis and also PHT.

On the other hand the portal vein diameter is not accepted
as an indicator of PHT, and we did not find a correlation
between portal vein diameter and hepatic or splenic stiffness.
Nevertheless it has been suggested that portal vein diameter
combined with splenic stiffness values may help to predict the
risk of oesophageal variceal bleeding, and splenic stiffness may
be used as a parameter to evaluate hepatic decompansation and
risk of mortality (19-22).

Study Limitations

Our study has some limitations. First limitation is the
small number of patients, and the heterogeneity in etiology.
In addition there was only 1 patient with Child-Pugh C score.
HVPG measurement was not performed in most of the patients.
Also lack of a control group can be considered as a limitation.

In conclusion; adding SWE on routine US examinations
can provide useful information about the clinical status of
the patients, and progression of the disease. Liver and spleen
stiffness values are correlated and measuring spleen stiffness is
as important as measuring liver stiffness.
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HIV ile Enfekte Obez Bireylerde Bazal Metabolizma Hizinin
Degerlendirilmesi

Evaluation of Resting Metabolic Rate in HIV Infected Obese Individuals

© Dilek Yagca Caglayikl, ® Serpil Cegen?

IMarmara Universitesi Tip Fakiiltesi, Pendik Egitim ve Arastirma Hastanesi, Enfeksiyon Hastaliklari ve Klinik Mikrobiyoloji Anabilim Dali,
Istanbul, Tiirkiye
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Amac: Antiretroviral tedavinin (ART) yayginlasmasi ile insan immiin yetmezlik viriisii (HIV) enfeksiyonu tedavi edilebilen kronik bir hastalik halini
almistir. Kilo artisi ve obezite, ART kullanimr ile giderek daha sik izlenmektedir. Bu calismanin amaci tedavi altindaki HIV ile enfekte bireylerde obezite
ile istirahat metabolizma hizi arasindaki iliskiyi ortaya cikarmaktir.

Gerec ve Yontem: Bu kesitsel calismada bir ay siiresince ardisik olarak poliklinige basvuran viral yiikii tedavi ile baski altinda olan HIV ile enfekte
bireylerin antropometrik dlctimleri yapilip istirahat metabolizma hizlari dicililerek HIV ile enfekte olmayan obez bireylerle karsilastiriimistir.

Bulgular: Calismaya 25 HIV ile enfekte birey ve 38 HIV ile enfekte olmayan obez birey dahil edildi. Calismaya alinanlarin tamami erkekti, yas
ortalamalari sirasiyla 41,4 ve 42,9 idi. HIV ile enfekte obez bireylerde metabolizma hizi, HIV ile enfekte olmayan obez bireylerden istatistiksel olarak
anlamli olacak sekilde daha disiik saptandi.

Sonuc: Calismamizda HIV ile enfekte obez bireyler ile HIV ile enfekte olmayan obez bireyler arasinda metabolizma hizinda anlamli farkhhk
saptanmistir. ART ile HIV virisii replikasyonu kontrol altinda tutulan HIV ile enfekte obez bireylerde metabolizma hizindaki diists, olasi ART etkisini
distindiirmektedir.

Anahtar Kelimeler: HIV, obezite, metabolizma hizi

Abstract

Objectives: Human immunodeficiency virus (HIV) infection has become a treatable chronic disease with the common usage of antiretroviral
treatment (ART). Weight gain and obesity is observed more frequently with ART usage. Aim of this study was to reveal the association of obesity and
resting metabolic rate in HIV infected individuals who are under treatment.

Materials and Methods: In this cross-sectional study, HIV infected individuals' whom viral loads were supressed with treatment and attending to
outpatients clinic in a one month period anthropometric measurements were performed, resting metabolic rates were measured and compared with
obese individuals who are not infected with HIV.

Results: In this study 25 HIV infected individuals and 38 obese individuals who are not infected with HIV were included, all of them were male.
Mean age was 41.4 and 42.9 years, respectively. The metabolic rate in obese individuals infected with HIV was found to be lower than the obese
individuals not infected with HIV.

Conclusion: In our study significant difference was detected in metabolic rates among HIV infected obese individuals and obese individuals not
infected with HIV. Decrease in metabolic rate of HIV infected obese individuals whom viral replication is supressed with ART, can suggest the
probable effect of ART.
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Guinliik enerji tiiketimini olusturan faktdrlerden en 6nemlisi
istirahat metabolizma hizi olup diger faktdrler, yiyeceklerin
termik etkisi ve fiziksel aktivitedir (1). istirahat metabolizma
hizinin yas, cinsiyet, viicut kitle indeksi (VKI), ya§ agirligi ve
yagsiz agirhk gibi antropometrik olctimlerden etkilendigi
bilinmektedir (2). Obezitede istirahat metabolizma hizinin
onemli oldugu, enerji tiketimi arttikca enerji alimi ihtiyacinin
da artarak kisinin fazla kalori alimina yoneldigi dustiniilmektedir
(3). Obeziteye sebep olan durumun istirahat metabolizma hizinin
artmasi mi yoksa obezitede artan antropometrik parametreler
nedeniyle mi metabolizma hizinda artis oldugu sorularinin
cevabini  bulmaya vyonelik cahsmalar devam etmektedir.
Obeziteye sekonder metabolik hiz artmakta ise bu durumun
obeziteye karsi kisiyi koruyan adaptif bir diizenleme olabilecegi
fikri de tartisiimaktadir. Obezitenin kronik enflamatuvar bir
siireg olduguna dair kanitlar da bilinmektedir (4).

Glinlimiizde antiretroviral tedavi (ART) sayesinde insan
immiin yetmezlik virisii (HIV) ile enfekte bireylerin yasam
stirelerinde artis s6z konusu olup bu durum kilo artisi ve obeziteyi
de beraberinde getirmistir (5). HIV ile enfekte bireylerde yapilan
calismalarda beyin omurilik sivisinda Noropeptid-Y (NPY)
seviyesinin ytikseldigi gosterilmis olup, NPY arkuat niikleusta
Agouti-related peptid ndronlar araciligr ile melanokortin
sistemini inhibe ederek yiyecek alimini artirip enerji harcanmasini
azaltmaktadir (6,7). HIV ile enfekte bireylerde enerji tiiketimi ile
ilgili yapilan calismalarda tam bir fikir birligine ulasilamadig
gorilmektedir. Melanokortin sistemini etkileyen ART'nin kilo
alimina neden oldugu hipotezi 6ne sirilmekle birlikte genel
dustince HIV ile enfekte bireylerin kilo almasinin altinda yatan
mekanizmanin genel popiilasyonda oldugu gibi multifaktoriyel
nedenlerle olabilecedi yoniindedir (8).

Bu bilgilerin 1siginda HIV ile enfekte bireylerde metabolik
degisiklikleri aciklayacak farkh calismalara ihtiya¢ oldugu
gorilmektedir. HIV ile enfekte bireylerin metabolizma hizlarinda
nasil degisiklikler olmakta ve bunu obez bireylerdeki metabolizma
hizi ile karsilastirdigimizda fark olup olmadigini ortaya koymaya
amaclayarak bu calismayi planladik.

Gerec ve Yontem

Poliklinige ardisik basvuran ve ART altinda olan, viral yikleri
baskilanmis HIV ile enfekte bireyler (n=25), antropometrik
Olciimler ve metabolizma hizi 6l¢iimi icin spor fizyolojisi
poliklinigine bilgilendirilip onaylari alinarak yo6nlendirildi.
Spor fizyolojisi poliklinigine obezite nedeniyle basvuran HIV
ile enfekte olmadigi bilinen obez bireyler (n=38) de calismaya
dahil edildi. Ciplak ayakla boy uzunluklari dlglilen (Seca, 220,
Germany) hastalarin bioimpedans cihazinda (Tanita-BC418)
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yag analizi yapilarak kilo, VK, yag yiizdesi, yag agirhgi ve yagsiz
agirliklari tespit edildi. Daha sonra Fitmate cihazi kullanilarak
bazal metabolizma dlclimi yapildi. Bazal metabolizma
hizlarini 6lcmek icin kalorimetrik 6lctim yontemi kullanildi.
Olgiim sirasinda yanlis bir sonug elde etmemek icin besinlerin
termojenik enerjisi de diistintlerek besin alimini en az 12
saat oOncesinden kesmeleri gerektigi hatirlatildi. Hastalarin
testlerden en az 2 saat 6nce alkol ve nikotin, 4 saat 6nce kafein
tiketmemis, orta diizeyde fiziksel aktivitede bulunmamis
olmasina dikkat etmeleri, agir fiziksel aktivitenin en erken 14
saat once kesilmis olmasi gerektigi hatirlatildi. Olcilimler oda
sicakhginin 20-25 °C arasinda olacagi fiziksel olarak uygun
bir odada gerceklestirildi. Hastalarin agiz ve burun bdlgesini
kapatacak sekilde metabolizma 6lctimii icin ©Ozel olarak
dizayn edilmis yumusak bir maske yerlestirildi ve 15 dakika
boyunca her soluk havasinda VO2 ve VE (ekspirasyon volimi)
diizeyleri 6lctildii. Olciimiin ilk 5 dakikasi hastanin stabilizasyon
stiresi oldugu igin son 10 dakikalik Olciimlerin ortalamasi
cihaz tarafindan otomatik olarak hesaplandi ve Weir esitligi
[istirahat metabolizma hizi (RMR)=(3,9 (V02)+1,1(VC02)) 1,44]
kullanilarak istirahat metabolizma hizi hesaplandi (9).

Bu calisma icin etik kurul onayi, Marmara Universitesi Etik
Kurulu'ndan 09-2018-357 karar numarasi ile alinmis olup,
gondlliiler yazili olarak bilgilendirilmis ve onamlari alinmistir.

istatistiksel Analiz

Calisma kapsaminda toplanan hasta verileri IBM Statistical
Package for the Social Sciences (SPSS) for Windows 26.0 (IBM
Corp., Armonk, NY) paket programi ile analiz edildi. Sirekli
veriler icin ortalama ve standart sapma tanimlayici deger olarak
verildi. Gruplar arasi karsilastirmalarda “"Bagimsiz Orneklem
t-testi” kullanildi. Sonuclar, p-degerinin 0,05'ten kiiciik oldugu
durumlarda istatistiksel olarak anlamli kabul edildi.

Bulgular

HIV ile enfekte grupta yas ortalamasi 41 iken, HIV ile enfekte
olmayan grupta 50 idi. Kilo, VKI, yag yiizdesi, ya§ agirhgi, yagsiz
agirhk, RMR, %RMR agisindan obez grup ile HIV ile enfekte grup
arasinda istatistiksel olarak anlamh fark tespit edildi (p<0,001)
(Tablo 1). HIVile enfekte obez bireyler ile HIV ile enfekte olmayan
obez bireyler arasinda RMR (p=0,008) ve %RMR (p=0,009)
acisindan istatistiksel olarak anlamli fark elde edildi (Tablo 2).
HIV ile enfekte obez grup, HIV ile enfekte olmayan obez gruba
gore anlamli sekilde daha dusiik istirahat metabolizma hizina
sahipti.

HIV ile enfekte obez olan ve olmayan bireyler arasinda
kilo (p<0,001) ve VKi (p<0,001) parametrelerinde istatistiksel
olarak anlaml fark olmasina ragmen, RMR (p=0,291) ve %RMR
(p=0,755) parametrelerinde istatistiksel olarak anlamli fark
olmadidi tespit edildi (Tablo 3).
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Tablo 1: Antropometrik ve RMR dlciim degerlerinin karsilastiriimasi
HIV ile enfekte grup (n=25) Obez grup (n=38) Lo
Ortalama SS Ortalama SS p-degeri

Yas, yil 41,4 12,5 429 11,4 0,311
Boy, cm 170,6 9,1 173,5 9,0 0,113
Viicut agirhigi, kg 77,6 14,7 106,3 18,6 <0,001
VKI, kg/m? 26,7 50 35,1 4,4 <0,001
Yag % 23,2 9,1 32,5 54 <0,001
Yag kiitlesi 18,6 9,6 34,7 8,5 <0,001
Yagsiz kiitle 59,0 9,8 71,6 13,1 <0,001
RMR 1341,4 2718 1979,3 406,7 <0,001
% RMR 80,5 15,8 95,2 9,9 <0,001
RMR: Istirahat metabolizma hizi, HIV: insan immiin yetmezlik virlist, SS: Standart sapma, VKi: Vicut kitle indeksi
Tablo 2: Obez bireylerin HIV ile enfekte olup olmamasina karsilagtirmasi

HIV ile enfekte obez grup (n=13) HIV ile enfekte olmayan obez grup (n=14) Lo

Ortalama SS Ortalama SS p-degeri
Viicut agirhigi, kg 86,5 13,9 89,7 12,8 0,541
VKI, kg/m? 30,4 42 31,2 2,7 0,561
RMR 1381,2 259,3 1673,4 265,1 0,008
% RMR 79,2 15,1 92,6 8,9 0,009
RMR: Istirahat metabolizma hizi, HIV: insan immiin yetmezlik virlist, SS: Standart sapma, VKi: Viicut kitle indeksi
Tablo 3: HIV ile enfekte bireylerde obez olup olmamaya gore karsilastirma

HIV ile enfekte obez olmayan grup (n=11) | HIV ile enfekte obez grup (n=13) .

Ortalama SS Ortalama SS p-degeri
Viicut agirligi, kg 66,6 7.1 86,5 13,9 <0,001
VKI, kg/m? 22,5 1.4 30,4 4,2 <0,001
RMR 1263,0 2754 1381,2 259,3 0,291
% RMR 81,3 17,8 79,2 15,1 0,755
RMR: stirahat metabolizma hizi, HIV: insan immiin yetmezlik viriisii, SS: Standart sapma, VKi: Viicut kitle indeksi

Bu calismada, HIV ile enfekte bireylerin metabolizma hizi
Olciim degerlerinin HIV ile enfekte olmayan obez bireylere gore
daha diisiik oldugunu tespit ettik. HIV ile enfekte obez bireylerin
metabolizma hizlarinin HIV ile enfekte olmayan obez bireylere
gore daha dusiik oldugunu tespit ettik. Bir diger bulgumuz, HIV
enfekte olup obez olan ve olmayan gruplar karsilastirildiginda
metabolizma hizi acisindan bir farkhlik olmadigini da tespit
ettik.

Cahsmamizda HIV ile enfekte bireyler ve HIV ile enfekte
olmayan obez bireyler arasinda metabolizma hizi acisindan
belirgin  farklihgin  oldugunu saptadik. Bu iki grubun
antropometrik dlctimlerinin HIV ile enfekte olmayan obez grupta
anlamli derecede ylksek oldugu tespit edildi. Obez bireylerde

metabolizma hizinin antropometrik ol¢ciimlerden etkilendigi
daha 6nceden yapilan calismalarda gosterilmistir (10-13). Bu
calismada mevcut literatiire katki olarak HIV ile enfekte bireyleri
obez bireylerle karsilastirdik ve obez bireylerin metabolizma
hizlarinin daha yiiksek oldugunu tespit ettik.

Obezitenin enflamatuvar bir siire¢ oldugu ve yag dokusunun
artmasi ile birlikte enflamatuvar belirteclerin arttigi bilinmekte
olup (14), bu artisin metabolizma hizi artisini tetikledigi
dislniilmektedir ve bu konuda yapilan ¢alismalarin cok sinirli
oldugu gorilmektedir. Dogrudan obezite ve HIV ile enfekte
bireylere ait veriler sinirl olmakla birlikte literatiirde cesitli
enflamatuvar hastaliklarla metabolizma hizi arasinda iliskinin
oldugunu gosteren calismalar bulunmaktadir. Koronaviriis
hastah§i-2019 (15), hidradenitis stipirativa (16), sepsis (17),
astim (18) tamili hastalarda enflamasyon cevabindan dolayi
metabolizma hizinin arttigr gosterilmis olup, enflamatuvar
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stireclerin metabolizma hizini etkiledigi ortaya konmustur. Giinliik
harcanan enerjinin %715 kadarini immiinolojik fonksiyonlarin
olusturdugu bilinmekte olup (19) enflamatuvar siireclerdeki
artisin enerji tiiketimini de artirdigr diistiniilmektedir.

HIV ile enfekte bireylerin ART ile yasam sirelerinin uzamasi
sonucunda ART dncesi donemlerde beklenen firsatci enfeksiyon
ve kanserlerden farkli olarak erken yaslanma, erken kalp krizi
ve serebrovaskiler olaylar gibi klinik durumlarin ortaya c¢iktigi
goriilmektedir. En dnemli bulgulardan biri bu bireylerin kilo
artislarinin saptanmasidir (20). Kilo artisi ile birlikte diyabet,
hipertansiyon gibi komorbiditelerin de arttigi goriilmekte ve
bu durum HIV ile enfekte bireylerin saglik yonetimlerinin artik
daha kapsamli ele alinmasina neden olmaktadir (5). Kilo artisi
mekanizmasini ART ile aciklamaya yonelik sinirli verilerin oldugu
goriilmektedir. Bu noktada metabolizma hizi ile ilgili degisimleri
anlamanin onemi ortaya c¢ikmaktadir. Yapilan calismalarda
ART'nin metabolizma hizi lizerine etkisinin olmadigi (21),
metabolizma hizini yiikselttigi (22), ART alan ve almayan gruplar
arasinda metabolizma hizi acisindan bir farkliligin olmadigi (23),
ART tedavisi ile metabolizma hizinda azalma oldugu (24) gibi
birbirini tutmayan cok farkli literatiir bilgilerine rastlanmaktadir.

Bu calismada ART alan HIV ile enfekte obez bireyler, ART
alan HIV ile enfekte obez olmayan bireylerle karsilastirilmistir.
ART alan obez grup ve obez olmayan grupta metabolizma hizi
acisindan anlamh bir fark elde edilmemistir. Bu durumda HIV
enfeksiyonunun kendisi ve ART tedavisi metabolizma hizini
dogrudan etkiliyor gibi gorlinmektedir. Literatiir bilgileri ¢cok
sinirl olmakla birlikte ART almamis HIV enfekte kadinlarda
yapilan  calismada  metabolizma  hizinin  vyiikseldiginin
gosterilmesi ve bu yiiksekligin HIV enfeksiyonunun kendisinin
enflamasyon ve immiin aktivasyona bagh olarak metabolizma
hizini artirdigi sonucuna varilmis olmasi (25) HIV enfeksiyonun
metabolizma hizim  yikseltebilecegini  dustindlrmektedir.
Bu calismada HIV ile enfekte ART alan obez ve obez olmayan
bireylerin metabolizma hizlari arasinda bir farklihgin olmamasi
ART'nin metabolizma hizi Uzerinde etkisinin oldugu literatiir
bilgisini destekler niteliktedir.

Bu calismada HIV ile enfekte ve obez olup ART alan bireylerin
metabolizma hizlarini HIV enfekte olmayan obez bireylerle
karsilastirdik. iki grubu kilo ve VKi parametreleri acisindan
esitledik. HIV enfekte obez grup ve HIV enfekte olmayan
obez grup arasinda kilo ve VKi acisindan bir fark olmamasina
ragmen metabolizma hizi acisindan farkliligin tespit edilmesi
sadece antropometrik Ol¢limler lzerinden metabolizma hizini
degerlendirmenin yeterli olmadigini gostermektedir. Bu iki grup
arasindaki en belirgin farklilik HIV ile enfekte grubun HIV viriisi
ile enfekte, viral yuki baskili ve ART tedavisi aliyor olmasidir,
bu da ART tedavisinin metabolizma hizini yavaslattigini
duslndirebilir. HIV ile enfekte bireylerde obez olan ve olmayan
grup arasinda kilo ve VKi acisindan anlamli fark olmasina ragmen
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metabolizma hizi acisindan anlamli bir farkin olmadiginin
tespiti de ART tedavisinin metabolizma hizini etkiledigini
duslinduren diger 6nemli bir bulgu olarak goriinmektedir.

HIV enfeksiyonun ART ile tedavi edilebilirliginin artmasiyla
birlikte, HIV ile enfekte bireylerde kronik komplikasyonlarla
karsilasiimasi ve 6nemli bir bulgu olarak da obezitenin gelismesi
bu konu ile ilgili ayrintili arastirmalarin gerekli oldugunu
gostermektedir. Bu calismadan elde edilen sonuclar ART'nin
metabolizma hizi lzerinde etkili olabilecegini gostermektedir.
Bu konuda daha fazla hasta sayisi ile daha ayrintili ve molekdiler
seviyede calismalara ihtiyac oldugunu diisiinmekteyiz.
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Comparison of Prevalence of Fibromyalgia in Axial Spondyloarthritis
Patients According to ACR 1990 FM, ACR 2010 FM, AAPT 2018
FM Criteria and the Effect of Concomitant Fibromyalgia on Disease

Activity, Quality of Life, Functionality and Enthesopathy

Aksiyel Spondiloartropatide Fibromiyalji Prevalansinin ACR 1990 FM, ACR 2010 FM, AAPT
2018 FM Kriterlerine Gore Karsilastiriimasi ve Eslik Eden Fibromiyaljinin Hastalik Aktivitesi,
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Abstract

Objectives: The aim of the study is to identify and compare prevalence of fibromyalgia (FM) in axial spondyloarthritis (axSpA) patients according to
American College of Rheumatology (ACR) 1990 FM, ACR 2010 FM classification and diagnosis and (ACTTION - American Pain Society Pain Taxonomy)
AAPT 2018 FM diagnosis criteria. The second aim of study is to investigate the effect of FM on axSpA disease activity, quality of life, functionality
and enthesopathy.

Materials and Methods: The present study was single-center cross-sectional analysis conducted on 86 axSpA (61 nr-axSpA, 25 AS) patients
according to the (Assessment in Spondyloarthritis International Society) ASAS criteria. Demographic characteristics, disease duration, HLA B27
positivity, erythrocyte sedimentation rate (ESR), C-reactive protein (CRP), Bath AS Disease Activity Index (BASDAI), Bath AS Functional Index (BASFI),
Bath Ankylosing Spondylitis Metrology Index (BASMI), Maastricht AS (Maastricht Ankylosing Spondylitis Enthesitis Score), AS Disease Activity Score-
CRP (ASDAS-CRP), AS Disease Activity Score Sedimentation (ASDAS-ESR), Ankylosing Spondylitis Quality of Life (ASQol) and Fibromyalgia Impact
Questionnaire (FIQ) are measured. 1990 ACR and 2010 ACR FM classification, diagnosis criteria and AAPT 2018 FM diagnosis criteria were applied
to all patients.

Results: Seven (8.1%), 36 (41.9%), 33 (38.4%) of the patients were FM according to the 1990 ACR FM, 2010 ACR FM criteria and 2018 AAPT 2018
FM criteria, respectively. 1990 ACR FM criteria was correlated with BASFI (r=0.375, p=0.001), BASDAI (r=0.250, p=0.020), MASES (r=0.228, p=0.035),
ASQol (r=0.264, p=0.014) and FIQ (r=0.321, p=0.003). 2010 ACR FM criteria was correlated with BASFI, BASMI, BASDAI, ASDAS-ESR, ASDAS-CRP,
MASES, ASQol and FIQ (r between: 0.267 and 0.666, p between: 0.001-0.013). AAPT 2018 FM criteria was correlated with BASDAI (r=0.282, p=0.008)
and FIQ (r=0.263, p=0.014).

Conclusions: The presence of FM negatively affects the quality of life, disease activity and functionality in axSpA patients. AAPT 2018 FM criteria
practically may be used to define FM in daily practice. Concomitant FM in axSpA patients might be taken into consideration for the management
of treatment.
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Amac: Bu calismanin amaci, 1990_American College of Rheumatology (ACR) FM, 2010 ACR FM ve AAPT 2018 FM kriterlerine gére FM prevalansini
hesaplamak ve karsilastirmaktir. Ikinci amaci ise axSpA'ya eslik eden fibromiyaljinin hastalik aktivitesine, yasam kalitesine, fonksiyonalite ve
entezopatiye etkisini ortaya cikarmaktir.

Gere¢ ve Yontem: Bu calisma tek merkezli kesitsel calismadir. ASAS kriterlerine gére axSpA tanisi almis 86 (61 nr-axSpA, 25 AS) hasta ile
gergeklestirilmistir. Demografik karakterleri, hastalik stiresi, HLA B27 pozitifligi, eritrosit sedimentasyon hizi, C-reaktif protein (CRP), BASDAI, BASFI,
BASMI, MASES, ASDAS-CRP, ASDAS-ESR, ASQoL ve FIQ dl¢lilmiistiir. Hastalara 1990 ACR FM, 2010 ACR FM ve AAPT 2018 FM kriterlerine FM
prevalansi hesaplanmistir.

Bulgular: Hastalarin 1990 ACR ,2010 ACR FM ve AAPT 2018 FM kriterlerine gore FM prevalansi sirasiyla 7 (%8,1), 36 (%41,9), 33 (%38,4) olarak
bulunmustur. 1990 ACR FM kriteri BASFI (r=0,375, p=0,001), BASDAI (r=0,250, p=0,020), MASES (r=0,228, p=0,035), ASQol (r=0,264, p=0,014) ve FIQ
(r=0,321, p=0,003) ile koraledir. 2010 ACR FM kriteri BASFI, BASMI, BASDAI, ASDAS-ESR, ASDAS-CRP, MASES, ASQol ve FIQ ile koraledir. (r=0,267-
0,666, p=0,001-0,013). AAPT 2018 FM kriteri ise BASDAI (r=0,282, p=0,008) ve FIQ (r=0,263, p=0,014) ile koraledir.

Sonuc: axSpA hastalarda, FM varligi yasam kalitesini, hastalik aktivitesini ve fonksiyonaliteyi olumsuz olarak etkiler. AAPT 2018 FM kriterleri, giinliik

pratikte FM tanisini koymak icin kullanilabilir. axSpA'ya eslik eden fibromiyalji, hastaligin tedavisinin yonetilmesinde dikkate alinmalidir.

Anahtar Kelimeler: Fibromiyalji, aksiyel spondiloartropati, ankilozan spondilit, yasam kalitesi, hastalik aktivitesi

Introduction

Spondyloarthropathy defines a group of interrelated
disease, which have common clinical, radiographic and genetic
features. They are associated with HLA B27 positive (1).
Spondyloarthropathies are categorized as axial (axSpA)
and peripheral (pSpA) depending on dominant location of
involvement, according to ASAS classification criteria. ASAS
criteria allow early diagnose of axSpA by non-radiographic MRI
examination besides conventional radiography (2).

pSpA varies between 0.2% and 1.6% depending on
geographical and racial factors and classification criteria (3).
High disease activity, functional disability and structural damage
results in impaired quality of life in axSpA patients (4).

Fibromyalgia (FM) is a chronic pain syndrome characterized by
widespread pain, unrefreshing sleep, fatigue, morning stiffness
and cognitive dysfunction. The etiology of FM is still unclear;
but central sensitization is considered the most important
mechanism (5). Prevalence of FM varies between 0.2% and
0.6% depending on geographical region, gender and age (6). FM
occurs within 3.6% of women population in Turkey (7). FM is an
important disability reason and causes impaired quality of life (8).
FM is more frequent in rheumatic diseases, could be related to
the disease activity and poor quality of life (9,10). In addition,
FM and axSpA share similar symptoms such as pain, fatigue, and
morning stiffness, which causes difficulties in diagnosis.

The relationship between axSpA and FM is well known
issue. Studies representing prevalence of FM in axSpA was
showed that estimated prevalence is range from 4.1% to 44.4%
in the literature review (11-17). Over a long period, several
diagnostic and classification criteria have been developed.

However, researchers need more useful and practical criteria to
diagnose for FM.

The Analgesic, Anesthetic, and Addiction Clinical Trial
Translations Innovations Opportunities and Networks (ACTTION)
and American Pain Society (APS) started the ACTTION- APS Pain
Taxonomy (AAPT) to create new alternative diagnostic criteria
for chronic pain disorders. AAPT FM Working Group focused
to make practical diagnostic criteria and to catch the cardinal
symptoms such as widespread pain, sleep, and fatigue (18).

The aim of the study was to identify and compare prevalence
of FM in axSpA patients according to ACR 1990 FM, ACR 2010
FM classification and diagnosis criteria and AAPT 2018 FM
diagnosis criteria (19,20). The second aim of the study was to
investigate the effects of FM on axSpA disease activity, quality
of life and functionality. To the best of our knowledge, this is
the first study to use APTT 2018 criteria to diagnose FM in the
axSpA population.

Materials and Methods

The present study was a single-center cross-sectional
analysis conducted on 86 axSpA patients who were referred
the Rheumatologic Diseases Outpatient Clinic of the Physical
Medicine and Rehabilitation Department between August 2018
and September 2020. The inclusion criteria were a diagnosis
of axSpA according to the ASAS criteria and age>18years.
Individuals who had another inflammatory rheumatic disease,
progressive or non-progressive neurological disease, history
of trauma, back surgery or malignancy, psychiatric and mood
illness such as anxiety and depression were excluded in this
study.
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Prior to the evaluation, all participants provided written
informed consent. The study adhered to the guidelines of the
Declaration of Helsinki. The study protocol was approved by the
University of Health Sciences Turkiye, Diskapr Yildirim Beyazit
Training and Research Hospital Ethics Committee (decision no:
100/04, date: 14.12.2020).

Demographic Characteristics

Demographic characteristics of the patients including age,
gender, education duration, body mass index and presence of
additional comorbidity as well as disease duration (years), HLA
B27 positivity were recorded.

Clinical Disease Characteristics

Disease duration, HLA B27 positivity, erythrocyte
sedimentation rate (ESR) and C-reactive protein (CRP) of
patients were recorded. In addition, Bath Ankylosing Spondylitis
Disease Activity Index (BASDAI) for disease activity and Bath
Ankylosing Spondylitis Functional Index (BASFI) for functional
limitation as well as Bath Ankylosing Spondylitis Metrology
Index (BASMI) were performed to define clinically significant
changes in spinal mobility (21,22). The scores of scales were
evaluated between 0-10. Low scores on all three scales indicated
good condition.

The disease activity was also evaluated with The Ankylosing
Spondylitis Disease Activity Score (ASDAS) ESR and ASDAS-
CRP (23). They include clinic parameters such as back pain,
morning stiffness, patient global assessment and peripheral
pain/swelling and laboratory data including ESR and CRP.

Maastricht Ankylosing Spondylitis Enthesitis Score (MASES)
were used for enthesitis status. It is scored between 0 and
13 points. The quality of life was measured with Ankylosing
Spondylitis Quality of Life (ASQol) (24). It was assessed AS
patient's life expectancies and the impact of disease on these
expectancies with 18-item (range 0-18). 1990 and 2010 ACR,
and AAPT 2018 FM diagnosis criteria as well as Fibromyalgia
Impact Questionnaire (FIQ) were performed to all patients. 1990
ACR criteria for the classification of FM are 1) widespread pain in
combination with 2) tenderness at 11 or more of the 18 specific
tender point sites. No exclusions are made for the presence of
concomitant radiographic or laboratory abnormalities.

2010 ACR diagnostic criteria for FM if the following 3
conditions are met: 1) Widespread pain index (WPI) 7 and
symptom severity (SS) scale score 5 or WPl 3-6 and SS scale
score 9. 2) Symptoms have been present at a similar level for
at least 3 months and 3) The patient does not have a disorder
that would otherwise explain the pain. AAPT 2018 FM include
3 items: 1) Multi side pain (MSP) defined as 6 or more pain
sites from a total of 9 possible sites, 2) Moderate to severe sleep
problems or fatigue and 3) MSP plus fatigue or sleep problems
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must have been present for at least 3 months. FIQ is a 10-item
questionnaire to assess the health status of patients with FM.
Total score ranges from 0-100. Higher score indicates a great
impact of FM on the individuals. The validity of reliability of the
Turkish version of the scale have been established (25).

Study Protocol

In all individuals, the presence of FM was determined
according to the 1990 ACR, 2010 ACR and 2018 APTT FM
Diagnostic criteria. Patients with and without FM were compared
in terms of AS and FM scales results according to the three
criteria. In addition, the AS and FM scale scores were correlated
with the presence of FM in all three groups. Regression analysis
was performed for significant correlations.

Statistical Analysis

Data analyses were made using the Statistical Package for
the Social Sciences 22.0 for Windows. The continuous variables
were evaluated with the Kolmogorov-Smirnov test as to whether
they were different from a normal distribution. Descriptive
statistics were shown as median (minimum-maximum) for
continuous variables and frequencies and percentages (%) for
nominal variables. The Mann-Whitney U test was performed to
compare parameters of patient with and without FM. Spearman
rho correlation analysis was used. Univariate regression analysis
was applied for BASDAI and FIQ, which is common for all criteria.
A p-value <0.05 was considered as statistically significant.

The median age of the patients included in the study was
49.00 (30.0-72.0) years, 45 (52.3%) were male and 41 (47.7%)
were female. The median disease duration was 6.0 (1.0-42.0)
years. Demographic and disease characteristics are presented in
Table 1 and 2.

Table 1: Demographic characteristics of patients
n=86
median (min-max), n (%)
Age (years) 49.0 (30.0-72.0)
Gender
Male 45 (52.3)
Female 41 (47.7)
Education duration
Illetirate 6 (7.0)
5 years 22 (25.6)
8 years 23 (26.7)
11 years 21 (24.4)
>11 years 14 (16.3)
BMI (%) 27.0 (20.4-37.8)
Additional comorbidities 64 (74.4)
Hypertension 42 (48.8)
Diabetes mellitus 8(9.2)
Hyperlipidemia 31 (36.0)
BMI: Body mass index, Min-max: Minimum-maximum
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While the disease activity of patients (BASDAI), functional
(BASFI) and metrology index (BASMI) were mild level (3.4 (0.0-
8.4), 2.5 (0.0-8.2) and 3.2 (1.4-7.2), respectively. Disease activity
according to the ASDAS-ESR and ASDAS-CRP was high disease
activity levels 2.4 (1.1-4.3) and 2.5 (1.1-5.3), respectively.

Seven (8.1%), 36 (41.9%) and 33 (38.4%) of the patients were
FM according to the 1990, 2010 and 2018 criteria, respectively.
The median FIQ score was 42.0 (3.6-84.7).

Table 2: Disease-related clinical and laboratory parameters of
patients

n=86
median (min-max), n (%)
Disease duration (years) 6.0 (1.0-42.0)
BASFI (0-10) 2.5(0.0-8.2)
BASMI (0-10) 3.2 (1.4-7.2)
BASDAI (0-10) 3.4 (0.0-8.4)
ASDAS-ESR 2.4 (1.1-4.3)
ASDAS-CRP 2.5(1.1-5.3)
MASES (0-13) 3.0 (0.0-10.0)
ASQol (0-18) 7.0 (0.0-18.0)

ESR (mm/hr) 10.0 (2.0-32.0)
CRP (mg/L) 4.00 (3.0-55.0)
HLA B27 positivity 44 (51.2)
Medication

NSAIIl 84 (97.7)
Salazopyrin 16 (18.6)
Anti-TNF 11 (12.8)

ESR: Erythrocyte Sedimentation Rate, CRP: C-reactive protein, BASFI: Bath Ankylosing
Spondylitis Functional Index, BASMI: Bath Ankylosing Spondylitis Metrology Index,
BASDAI: Bath Ankylosing Spondylitis Disease Activity Index, ASDAS-ESR: Ankylosing
Spondylitis Disease Activity Score - ESR, ASDAS-CRP: Ankylosing Spondylitis Disease
Activity Score -CRP, MASES: Maastrich, Ankylosing Spondylitis Enthesitis Score,
ASQolL: Ankylosing Spondylitis Quality of Life, FIQ: Fibromyalgia Impact Questionnaire,
HLA: Human leukocyte antigen

Comparison of three groups according to the FM criteria are
shown in Table 3. There are significant increase BASFI (p=0.003),
BASDAI (p=0.026), ASQol (p=0.025) and FIQ (p=0.008) scores
according to the 1990 criteria, all parameters except disease
duration according to the 2010 criteria and BASDAI (p=0.032)
and FIQ (p=0.029) scores according to the 2018 criteria.

Correlation between FM criteria and clinical disease

parameters are presented in Table 4.

1990 criteria were correlated with BASFI (r=0.375, p=0.001),
BASDAI (r=0.250, p=0.020], MASES (r=0.228, p=0.035], ASQol
(r=0.264, p=0.014) and FIQ (r=0.321, p=0.003), 2010 criteria
with all parameters (r between: 0.267 and 0.666, p between:
0.001-0.013), and 2018 criteria with BASDAI (r=0.282, p=0.008)
and FIQ (r=0.263, p=0.014).

Univariate regression analysis was performed for the BASDAI
and FIQ parameters correlated for all criteria (Table 5). For all
three criteria, the presence of FM was an effective factor on
BASDAI score.

In the present study, prevalence of FM has been determined
according to ACR 1990 classification, ACR 2010 diagnosis and
classification and APTT 2018 diagnosis criteria and found 8.1%,
41.9% and 38.4% in the axSpA patients, respectively. It has been
observed that concomitant FM in axSpA affects disease activity,
quality of life, functionality and enthesopathy scores (26).

FM prevalence in axSpA varies considerably range from
4.1% to 44.4% in the literature (11,14). The discrepancy of
FM prevalence in rheumatic disease may be related with using
different classification criteria, ethnical variation and study
population. Zhao et al. (9) has found 14% FM prevalence in
inflammatory arthritis in their meta-analysis study when Jones

Table 3: Comparison of 3 Groups according to the FM criteria

1990 FM criteria, median (min-max) 2010 FM criteria, median (min-max) 2018 FM criteria, median (min-max)

F+ F- F+ F- F+ F-

n=7 n=79 P n=36 n=50 p n=33 n=53 P
'();ng:)e duration | ¢ 5 (1.0-7.0) 6.0 (1.0-420) | 0932 |60 (1.0-420) |7.5(1.0-350) |0.072 |60 (2.0-42.0) |6.0(1.0-350) |0.608
BASFI (0-10) 6.1 (3.2-8.2) 2.1 (0.0-7.1) 0.003 | 3.8(1.1-8.2) 1.3 (0.0-7.1) 0.001 |3.1(0.0-7.4) 2.5(0.0-8.2) 0.463
BASMI (0-10) 3.4 (2.8-5.0) 3.0 (1.4-7.6) 0.405 | 3.7 (1.6-6.2) 2.6 (1.4-7.6) 0.004 |3.4(2.2-6.2) 3.0 (1.4-7.6) 0.244
BASDAI (0-10) 5.4 (2.4-8.2) 3.0 (0.0-8.4) 0.026 | 5.0(2.4-8.4) 2.1 (0.0-6.0) 0.001 | 4.6 (0.0-7.0) 3.0 (0.1-8.4) 0.032
ASDAS-ESR 2.6 (1.7-3.5) 2.4(1.1-4.3) 0.159 |2.8(1.6-4.3) 1.7 (1.1-3.5) 0.001 |2.6(1.3-4.3) 2.2(1.1-4.1) 0.121
ASDAS-CRP 2.7 (1.5-3.7) 2.5(1.1-5.3) 0.963 |2.8(1.5-5.3) 2.3 (1.1-3.9) 0.001 |2.7 (1.1-5.3) 2.5(1.1-4.4) 0.569
MASES (0-13) 5.0 (3.0-10.0) 3.0 (0.0-9.0) 0.058 | 5.0 (2.0-10.0) 2.0 (0.0-9.0) 0.001 |3.0(0.0-10.0) |3.0(0.0-9.0) 0.499
ASQolL (0-18) 13.0 (6.0-18.0) 7.0 (0.0-17.0) 0.025 | 10.5 (5.0-18.0) 4.0 (0.0-17.0) |0.001 |8.0(0.0-18.0) |7.0(0.0-17.0) |0.381
FIQ (0-100) 84.12 (49.0-84.7) | 41.19 (3.6-76.6) | 0.008 | 58.65(31.5-84.7) | 37.2(3.6-73.8) | 0.001 | 56.8 (3.6-84.7) | 40.1 (6.6-78.3) | 0.029
BASFI: Bath Ankylosing Spondylitis Functional Index, BASMI: Bath Ankylosing Spondylitis Metrology Index, BASDAI: Bath Ankylosing Spondylitis Disease Activity Index, ASDAS-ESR: Ankylosing
Spondylitis Disease Activity Score - ESR, ASDAS-CRP: Ankylosing Spondylitis Disease Activity Score -CRP, MASES: Maastrich Ankylosing Spondylitis Enthesitis Score, ASQoL: Ankylosing
Spondylitis Quality of Life, FIQ: Fibromyalgia Impact Questionnaire
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Table 4: Correlation between FM criteria and clinical disease parameters

1990 FM criteria 2010 FM criteria 2018 FM criteria

rlp r/p r/p
Disease duration (years) 0.126/0.246 0.267/0.013 0.082/0.452
BASFI (0-10) 0.375/0.001 0.582/0.001 0.090/0.411
BASMI (0-10) 0.112/0.307 0.394/0.001 0.182/0.094
BASDAI (0-10) 0.250/0.020 0.666/0.001 0.282/0.008
ASDAS-ESR 0.167/0.133 0.532/0.001 0.176/0.113
ASDAS-CRP 0.021/0.850 0.483/0.001 0.041/0.714
MASES (0-13) 0.228/0.035 0.442/0.001 0.069/0.525
ASQol (0-18) 0.264/0.014 0.565/0.001 0.088/0.418
FlQ (0-100) 0.321/0.003 0.593/0.001 0.263/0.014

r: correlation coefficient, BASFI: Bath Ankylosing Spondylitis Functional Index, BASMI: Bath Ankylosing Spondylitis Metrology Index, BASDAI:
Bath Ankylosing Spondylitis Disease Activity Index, ASDAS-ESR: Ankylosing Spondylitis Disease Activity Score — ESR, ASDAS-CRP: Ankylosing
Spondylitis Disease Activity Score -CRP, MASES: Maastrich Ankylosing Spondylitis Enthesitis Score, ASQoL: Ankylosing Spondylitis Quality of

Life, FIQ: Fibromyalgia Impact Questionnaire, ESR: Erythrocyte Sedimentation Rate, CRP: C-reactive protein

Table 5: Univariate regression analysis for BASDAI and FIQ

B SE 95%Cl (lower-upper) for B p

1990 criteria

BASDAI 1.51 0.348 0.824-2.208 0.011
FIQ 0.066 0.035 0.003-0.136 0.027
2010 criteria

BASDAI 1.34 0.348 0.647-2.032 0.001
FlQ 0.136 0.041 0.066-0.205 0.001
2018 criteria

BASDAI 0.590 0.203 0.187-0.993 0.001
FIQ 0.016 0.020 0.014-0.057 0.008

B: Regression coefficients (B), Cl: coefficient interval, SE: Standard error, p= p-values of multivariate linear regression analysis.
BASDAI: Bath Ankylosing Spondylitis Disease Activity Index, FIQ: Fibromyalgia Impact Questionnaire

et al. (11) has used Scotland Registry for AS (SIRAS) in another
meta-analysis study and calculated FM prevalence 16.4% in
axSpA patients. Baraliakos et al. (13) applied ACR 2010 and ACR
1990 FM criteria in the same patient group and they obtained
a higher rate of FM prevalence as 24% in ACR 2010 criteria
in comparison to 13.5% in ACR 1990 FM. The studies showed
that the FM prevalence using ACR 1990 is smaller compared to
ACR 2010. It can be related with lower sensitivity and higher
specificity of ACR 1990 FM criteria.

The prevalence of FM also depends on socio-cultural and
environmental factors. Sayin et al. (15) demonstrated the
prevalence of FM using ACR 2010 as 33.9%, which has similar
socio-cultural and environmental factors with the present study
population. The results of present study were consistent with
this study.

BASDAI is a self-reported questionnaire evaluating the
patient's symptoms such as pain, fatigue, tenderness, stiffness,
which shares with similar FM symptoms. Moreover, BASDAI
doesn't reflect the inflammation level. Therefore, concomitant
FM in axSpA affects the disease activity scores that lead
to inappropriate biological agent and higher dose anti-
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inflammatory therapy. In the present study, BASDAI and MASES
scores were higher in axSpA patients with FM compared to axSpA
patients without FM according 1990 and 2010 ciriteria (Table 3).
These results were consistent with the study conducted by Wach
et al. (16). In addition, Almodovar et al. (17) had higher BASDAI
and BASFI scores of those who met 1990 ACR FM criteria in 462
patients diagnosed with AS compared to those who were not
diagnosed with FM. In another study, BASDAI, ASDAS-ESR and
ASDAS-CRP values were found to be higher in AS patients with
FM than in AS patients without FM (27).

The presence of FM in axSpA should be consider complicating
clinical improvement in treatment. Moreover, clinicians may
assess better the effectiveness of treatments and clinically
meaningful improvement using ASDAS instead of BASDAI.

The present study was also determined the effect of
concomitant FM on quality-of-life parameters in axSpA. FM
is an important cause of disability and poor quality of life in
young population. Our study confirms that concomitant FM
negatively affected quality of life scores. Rencber et al. (12)
found higher ASQoL scores in axSpA patients with FM compared
to those without FM. In order to improve the quality of life in
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axSpA patients, the presence of FM should be kept in mind in
this population.

To the best knowledge, the present study is the first study
using APTT 2018 criteria to diagnose FM in axSpA population.
The study reported that the prevalence of FM is 38.4%. ACR 1990
FM classification and ACR 2010/2011 diagnosis and classification
criteria are difficult and time consuming to apply in daily
practice. ACR 1990 FM criteria may cause misinterpretation
because the sensitive points in FM are similar to the enthesis
points in axSpA. AAPT 2018 FM criteria is more practical to
diagnose FM. It evaluates three basic symptoms of FM such as
widespread pain, sleep disturbance and fatigue. AAPT 2018 FM
diagnosis criteria also provides patients to localize the painful
area on the scheme. However, Salaffi et al. (26) investigated the
concordance of the set of diagnostic criteria (ACR 2011, ACR
2016 and APTT criteria) and demonstrated that ACR 2011 criteria
are the most closely in consistent with the clinician's decision,
while APTT criteria are the worst. Therefore, the future studies
are required to evaluate validity and reliability of APTT criteria.

Study Limitations

The effect of FM on drug use and unnecessary drug switch in
axSpA was not evaluated and this was a limitation of this study.
It would be valuable to include this issue in future studies.

To conclude, coexistence of FM is frequent in axSpA
population. The presence of FM negatively affects the quality
of life, disease activity and functionality in axSpA patients.
APTT criteria practically may provide to define FM in daily
practice. Concomitant FM in axSpA patients might be take into
consideration the management of treatment.
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COVID-19 Pandemisinin Tiirkiye deki Fizyoterapistler Uzerine
Etkisi: Nitel Bir Galisma

The Impact of the COVID-19 Pandemic on Physiotherapists in Tlrkiye: A Qualitative Study

©® Kevser Giirsan, ® Mustafa Kemal Dogan

Yozgat Bozok Universitesi Cekerek Fuat Oktay Saglik Hizmetleri Meslek Yiiksek Yiiksekokulu, Saglik Bakim Hizmetleri Béliimii, Yozgat, Tiirkiye

Amag: Bu calismada, coronavirus disease-2019 (COVID-19) pandemisinde fizyoterapistlerin mesleki, ekonomik ve saglik yoniinden etkilenimlerini
derinlemesine incelemek amaclanmistir.

Gerec ve Yontem: Calismada nitel arastirma yontemlerinden fenomenolojik ¢calisma deseni kullaniimistir. Calismanin 6rneklem grubunu, ¢calismaya
cevrimici katilabilen, Tiirkiye'nin farkli bolgelerinde pandemi doneminde aktif olarak calisan, 23"l kadin, 17'si erkek olmak Ulzere toplamda 40
gonilli fizyoterapist olusturmustur. Calismada veri toplama araci olarak sosyodemografik soru formu ve arastirmacilar tarafindan olusturulmus
"COVID-19 Pandemisinde Fizyoterapist Etkilenim Formu" kullaniimistir.

Bulgular: Verilerin analizlenmesi yapilirken betimsel ve icerik analiz yontemleri kullaniimistir. Veriler, tema ve kategori yontemi ile siniflandiriimistir.
Elde edilen bulgulara gore, fizyoterapistlerin pandemi déneminde calistigi kurumlarda mesleki gorev ve sorumluluklarinin yerine getirilmesinde
zorluklar yasadigi, bulas riskine maruz kaldiklari icin saghk yoniinden olumsuz etkilendikleri ve &zel sektdrde calisan fizyoterapistlerin ekonomik
refah seviyesinde diismeler yasandi§i bulunmustur.

Sonuc: Calismadan elde edilen bulgular ve ilgili konulardaki literatiir incelendiginde fizyoterapistlerin benzer sorunlar yasadigi bulunmustur. Bu
sorunlara, farkli ¢cdziim dnerileri sunulmustur.

Anahtar Kelimeler: COVID-19, fizyoterapist, nitel arastirma

Abstract

Objectives: In this study, it is aimed to examine in depth the occupational, economic and health effects of physiotherapists in the coronavirus
disease-2019 (COVID-19) pandemic.

Materials and Methods: In the study, phenomenological study design, one of the qualitative research methods, was used. The sample group of the
study consisted of 40 volunteer physiotherapists, 23 women and 17 men, who were able to participate in the study online and were actively working
in different regions of Turkey during the pandemic period. In the study, a sociodemographic questionnaire form and the “Physiotherapist Influence
Form in the COVID-19 Pandemic” created by the researchers were used as data collection tools.

Results: While analyzing the data, descriptive and content analysis methods were used. The data were classified by theme and category method.
According to the findings, it was found that physiotherapists had difficulties in fulfilling their professional duties and responsibilities in the
institutions where they worked during the pandemic period, they were adversely affected in terms of health because they were exposed to the risk
of contamination, and physiotherapists working in the private sector experienced a decrease in their economic welfare.

Conclusion: When the findings obtained from the study and the literature on related subjects were examined, it was found that physiotherapists
had similar problems. Different solutions have been proposed to these problems.

Key Words: COVID-19, physiotherapist, qualitative research
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Yeni tip koronavirlis, 2019 yilinin Aralik ayinda ilk kez
Cin'in Wuhan sehrinde goriilmesinin ardindan tiim (iilkelere
yayllmistir. Yeni tip koronavirls, koronavirlis hastaligi-2019
(COVID-19) enfeksiyonu, insanlarin saghgini olumsuz etkiledigi
tespit edilmistir (1). Bu enfeksiyon, insanlarda ciddi solunum
sikintilarina ve cesitli hastaliklara neden olarak mortaliteyi
artirmaktadir (2). COVID-19 enfeksiyonu, diinyada hizla
yayllmasindan dolayr Diinya Saglik Orgiitii (DSO), 11 Mart
2020 tarihinde "COVID-19 Pandemisi” olarak ilan etmistir (3).
COVID-19 pandemisinin yarattigi pek ¢ok olumsuz durumun
basinda bireylerin yasadiklari saghk problemleri gelmektedir.
Bahsedilen saglik problemlerinden dolayi bireylerin fiziksel,
ruhsal ve sosyal durumlari da derinden etkilenmistir (4).

COVID-19 pandemisinin ilk ortaya cikisindan bu yana
tlim dinyada yaklasik 656 milyon dogrulanmis olgu ve 6,6
milyondan fazla 6liim gerceklestigi DSO tarafindan bildirilmistir
(5). Ulkemizde ise Tiirkiye Cumhuriyeti Saghk Bakanhgi'nin
Mart 2023 tarihli verilerine gore 17 milyonun ustlinde olgu
ve 102 binin Gstiinde de 6ltim gerceklesmistir (6). Milyonlarla
ifade edilen bu olgularin tedavisinde saghk calisanlarina
onemli gorevler dismektedir. Saglik calisanlari, dogrudan veya
dolayli olarak enfekte hastalara maruz kaldiklari icin COVID-19
pandemisinde, bulas riski tasiyan en ytiksek riskli gruplardandir
(7). Boylesine bulas yiiksek riski tastyan saglik calisanlarinin 61tim
sayisi DSO'ye gére, Ocak 2020 ile Mayis 2021 tarihleri arasindaki
donemde yaklasik 115.500 saglik personeli ve bakim elemaninin
COVID-19'dan dolayi 6ldiigii tahmin edilmistir (8). Bahsedilen bu
sayilar, pandeminin neden oldugu agir ve travmatik kayiplarin
saghk calisanlar tzerindeki ciddi sonuglarindandir. Pandeminin
ciddi sonuclarindan etkilenen saglik calisanlarindan biri de
fizyoterapistlerdir. Fizyoterapistler, pandemi miicadelesinde aktif
bir sekilde sahada gorev almislardir (9). COVID-19 pandemisinin
yogun yasandigi ilk dénemlerinde fizik tedavi ve rehabilitasyon
hizmetleri durdurulmustur (10). Bu dénemde fizyoterapistler,
fizik tedavi ve rehabilitasyon hizmetleri yerine COVID-19'u
dogrulanmis veya COVID-19 enfeksiyonundan siiphelenilen
hastalarin, hastaneye kabul edilmesinde ve semptomlarinin
yonetilmesinde gorev almislardir (11). Pandeminin ilerleyen
donemlerinde ise fizyoterapistler, COVID-19 tanisi konmus
hastalarin enfekte siireclerinde ve enfeksiyonun yarattigi
bozukluklarin, rehabilite edilmesinde 6nemli rol almislardir (12).

Son zamanlarda artarak devam eden COVID-19
arastirmalarinda COVID-19 enfeksiyonunun neden oldugu
semptomlarin azaltilmasi, yok edilmesi vefveya onlenebilmesi
icin fizyoterapi ve rehabilitasyon hizmetleri, hastalara siddetli
sekilde tavsiye edilmektedir (11). Rehabilitasyon hizmetleri,
enfekte hastaligin yarattigi yetersizliklerin  giderilmesini,
enfekte olmus hastalarin fiziksel ve fonksiyonel yeteneklerinin
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yeniden kazanmasini saglayarak hastalarin yasam Kkalitesini
artirmaktadir.

COVID-19 enfeksiyonunu agir geciren hastalarin bircogu
yogun bakim {Unitesinde tedavi gdrmektedir. Yogun bakim
tinitesindeki COVID-19 hastalarinin  tedavisinde kullanilan
uzun sireli akciger ventilasyonu, sedasyon ve noromiskiiler
bloke edici ajanlarin kullanimi gibi yogun tibbi girisimler
g6z oOniline alindiginda hastalarin kirllganhk gelistirme riski
fazlalasmaktadir (13). S6z konusu riskin  6nlenmesinde
COVID-19 hastalarinin  kirilganhigini - 6nlemek, kirilganhgin
siddetini sinirlamak ve hizli fonksiyonel iyilesmeyi saglamak icin
COVID-19 enfeksiyonunun akut fazindan sonra fizyoterapistler
tarafindan erken rehabilitasyona baslamak gereklidir (14,15).
Bu enfeksiyonun erken donemlerinde rehabilitasyon hizmetleri
saglanirken fizyoterapistler, bulas olma riski ile karsi karsiya
kalmaktadir. Pandeminin getirdigi bu risklerden dolayi
fizyoterapistlerin calisma alaninda karsilastiklari durumlarin/
sorunlarin  incelenmesi  gerekliligini ortaya koymaktadir.
Literatirde ~ pandeminin  saglik  calisanlari  lzerindeki
etkilerini temel alinarak yapilan calismalar mevcuttur. Ancak
literatiirde spesifik olarak fizyoterapistleri ele alarak pandemi
stirecinde karsilasti§gr sorunlari inceleyen ulusal nitelikte bir
calismaya rastlaniimamistir. Bu calismamizin 6zgiin yoniinii
olusturmaktadir.

Bu  calismanin  amaci,  COVID-19  pandemisinde
fizyoterapistlerin  mesleki, ekonomik ve saglik yo6niinden
etkilenimlerini derinlemesine incelemektir. Bu amac cevresinde
sekillenen asagida yer alan ana sorular ve sondaj sorulari
belirlenmistir. Bunlar:

1. COVID-19 pandemi siirecinde mesleki performanslariniz
nasil etkilendi?

a) Etkilenim olumsuz yonde olduysa performansinizda ne tiir
degisiklikler oldu?

b) Etkilenim olumlu yonde olduysa performansinizda ne tiir
degisiklikler oldu?

¢) Performansinizda degisiklik olmadiysa bunun sebebi
nedir?

2. COVID-19 pandemi sirecinde hastaya yaklasimlariniz
nasildi ve Fizik tedavi materyallerini kullanim sekillerinizde
degisiklikler oldu mu?

a) Degisiklik olduysa ne tiirde bir etkilenim oldu?

b) Hastaniz fizik tedavi seansina alinmadan 6nce hangi tir
koruyucu dnlemleri aldiniz?

3. COVID-19 pandemi
sagladiniz?

stirecinde  bilinclenmeyi nasil

a) Kurumunuz tarafindan egitim verildiyse egitimin icerigi
neydi?
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b) Kurumunuz egitim verilmediyse bilin¢clenmeyi hangi yolla
sagladiniz?

4. COVID-19 pandemi siirecinde sagliklariniz nasil etkilendi?
a) Ruhsal sagliginiz nasil etkilendi?

b) Fiziksel (Bedensel) sagli§giniz nasil etkilendi?

¢) Sosyal durumunuz nasil etkilendi?

5. COVID-19 pandemi siirecinde ekonomik etkilenimleriniz
nasil oldu?

a) lyi yonde etkilendiyse bu etkilenimler nelerdir?
b) K6tii yonde etkilendiyse bu etkilenimler nelerdir?

¢) Eger sizi etkilemediyse bunun sebep/sebepleri nelerdir?

Gereg ve Yontem

COVID-19  pandemisinde  fizyoterapistlerin ~ mesleki,
ekonomik ve saglik yoniinden etkilenimleri derinlemesine
incelemek amaclandigindan nitel arastirma cesitlerinden biri
olan fenomenolojik ¢calisma deseni kullaniimistir. Fenomenolojik
calisma deseni, arastirmacinin derinlemesine incelemek istedigi
bir konu hakkinda sinirli zaman diliminde farkl veri toplama
yontemleri kullanilarak yapilan bir nitel ¢alisma desenidir (17).
Bu calismada da bir durum ve bu durumun etkileri detayli
incelenmesi planlandigindan bu calisma deseni secilmistir.

Etik izinler

COVID-19 cahsmasi kapsaminda Tiirkiye Cumhuriyeti Saghk
Bakanligina bagh Bilimsel Arastirmalar Kurulundan 02/07/2020
tarihli 140616 sayili basvuru ile gerekli yasal izinler alinmistir.
Ayni zamanda Yozgat Bozok Universitesi Klinik Arastirmalar Etik
Kurulu'ndan 30/10/2020 tarihinde 243 sayili yazi ile arastirmanin
etik onayr alinmistir. Veriler 01/11/2020-01/05/2021 tarihleri
arasinda Helsinki Deklerasyonu Prensipleri'ne uygun sekilde
toplanmistir.  Calismaya katilan gondllli  fizyoterapistlerden
bilgilendirilmis onam formuyla yazili ve sézli onam alinmistir.
Fizyoterapistlere calisma hakkinda gerekli bilgiler verilmistir.

Calisma Grubu

Calisma grubu, pandemi doneminde ulasilabilen ve aktif
calisan 23'U kadin 17'si erkek olmak tizere toplam 40 gondllu
fizyoterapistten olusmustur. Calisma grubunda yer alan 6rneklem
sayisi belirlenmesinde nicel arastirma yontemlerinde kullanilan
matematiksel drneklem biyuklugi hesaplamalar kullaniimaz
(18). Bu yiizden nitel calismalar da 6rneklem sayisi belirlenirken
calismanin amaclarini karsilayabilen ayrintili ve derinlemesine
verisunabilecek drneklemlerin belirlenmesi gereklidir. Calismanin
amacina yonelik olarak veriler derinlemesine gorlsme teknigi ile
toplanildigindan 30 katilimcinin 6rneklem biytikligiinde yeterli
olacag ifade edilmistir (19). Bundan dolayi calismanin 6rneklem
bliyukliglne karar verilirken bahsedilen referans degeri ve

orneklemlere ulasilabilme kriterleri temel alinarak 40 katilimci
olarak belirlenmistir.

Pandemi  kosullari  ve fizyoterapistlere erisilebilirlik
g6z onlinde bulundurularak seckisiz olmayan Ornekleme
yontemlerinden amach 6rnekleme yontemi kullaniimistir. Amach
ornekleme yontemi kullanilirken ¢alisma grubundaki 6rnekleme
katilan katihmeilarin maksimum cesitliligi saglanmalidir (17).
Buna istinaden Tirkiye'nin cesitli illerinde (Yozgat, Ankara,
istanbul, izmir, Diyarbakir, Nevsehir, Konya, Sivas) ve farkl
kurumlarinda (6zel egitim ve rehabilitasyon, 6zel hastane, kamu
hastanesi, sehir hastanesi, fizik tedavi dal merkezleri) galisan
fizyoterapistlerle gesitlilik saglanmistir.

Calisma grubunun dahil edilme olciitleri olarak Tiirkiye'de
ikamet etmesi, pandemi siirecinde aktif olarak hasta almasi;
dahil edilmeme dlcitleri olarak pandemi doneminde aktif olarak
hasta almayan ve calismadan c¢ikmak isteyen fizyoterapistler
seklinde belirlenmistir.

Veri Toplama Araclari

Calismada iki adet veri toplama araci kullaniimistir.
Bunlardan ilki sosyodemografik soru formu ve ikincisi de
COVID-19  pandemisinde  fizyoterapistlerin  etkilenimini
degerlendiren veri toplama formudur. Bu form ile COVID-19
pandemisinde fizyoterapistlerin etkilenimlerinin derinlemesine
incelenmesi  amaclanmisti. ~ Bu  ama¢  dogrultusunda
“"COVID-19 Pandemisinde Fizyoterapist Etkilenim Formu"
yari yapilandirilmis milakat yontemiyle veri toplama formu
hazirlanmistir. "COVID-19 Pandemisinde Fizyoterapist Etkilenim
Formu" olusturulurken arastiriimak istenen konu ve bu konuyu
kapsayan alt basliklar ile ilgili acik uclu sorular hazirlanmistir.
Bu sorular olusturulurken literatlrde yer alan benzer ¢alismalar
(20-22), 6ngoriilerek toplam 20 tane ana ve sondaj sorularinin
yer aldigr bir soru havuzu olusturulmustur. Nitel arastirma
yontemleri alaninda deneyimli bir 6gretim liyesi ve fizyoterapi
alaninda deneyimli bir 6gretim elemani tarafindan sorularin
amacina ve kapsamina uygunlugunun incelenmesi istenmistir.
Uzmanlarin yedi sorunun yonlendirici oldugunu iletmesi Gizerine
bu sorular ¢ikartilmistir. Uzman goriisii sonrasi sekillenen soru
formunun pilot uygulamasi calisma grubundaki katilimcilara
benzer ozellikteki ¢ fizyoterapist ile yari yapilandiriimis
goriisme teknigi kullanarak yapilmistir.

Calismanin verileri internet ortaminda Google Formlar
araciligiyla toplanmistir. Bu toplama ydnteminin secilmesinin
nedenleri arasinda pandemi doneminin getirdigi sosyal
izolasyonla birlikte calismalarda yaygin internet kullaniminin
artmasi, katilimcilarin kendi durumlarini rahatca ve 6zgurce
anlatabilecekleri ortamin olmasi ve sorulari istedikleri zamanda
cevaplayabilmeleri yer almaktadir. Sorular tim gdondllilere
ayni formatta ve zamanda yoneltilmistir. Gonulltlerin sorulari
yanitlamasi ortalama 15-20 dakikalarini almaktadir.
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1. Sosyodemografik Soru Formu: Calismaya katilan gonillii
fizyoterapistlerin sosyodemografik bilgilerini iceren bir form
hazirlanmistir. Bu formda fizyoterapistlerin yasi, cinsiyeti, gelir
diizeyi, egitim diizeyi, saglik durumlari, medeni durumu, calisma
stiresi, hangi sektorde calistigl, calisma sikhgi gibi sorular yer
almistir.

2.COVID-19 Pandemisinde Fizyoterapist Etkilenim Formu: Bes
ana baslik altinda sekillenmistir. Bu bagliklarin altinda yer alan
toplam 13 sorudan olusmaktadir. Fizyoterapistlerin COVID-19
pandemisinde saglhik durumlari, mesleki performanslari, hastaya
yaklasimlari, ekonomik etkilenimlerini iceren sorular yer
almaktadir.

istatistiksel Analiz

Arastirmada elde edilen veriler betimsel ve icerik analiz
yontemiyle yapilmistir. Betimsel analiz ydontemi ile katimcilarin
demografik 6zellikleri analiz edilmistir. icerik analiz yéntemi
ile katihmcilarin verdikleri cevaplar 6zetlenerek belirli temalar
ve kodlara ulasilarak siniflandinimistir (23). Bu kodlama ve
siniflandirma yontemi ile parcadan bitline ulasiimak istenmistir.
Arastirmaya katilan 40 gondllii  fizyoterapiste COVID-19
pandemisinin etkilerini incelemek icin vyari yapilandiriimis
goriisme teknigiyle sorular ydneltilmistir. Sorulara verilen
cevaplar "F1, F2, F3.... F40" seklinde kodlanmustir.

Calismanin Gegerliligi ve Giivenilirligi

Arastirmada kullanilan veri toplama aracinin olusturulmasi
stirecinde ilgili literatiir incelenmis ve sorular hazirlanirken
uzman goriisiine basvurulmustur. Boylece goriisme sorularinin
kapsam gecerligi saglanmistir. Veri toplama siirecinde toplanan
verilerin gizliliginin saglanacagi ve herhangi bir kisi veya
kurum ile paylasilmayacagr katimcilara beyan edilmistir.
Boylece katilimcilarin samimi goriislerine ulasiimasi ve giivenilir
verilerin toplanilmasi amaclanmigtir. Veri analizinin ardindan
olusturulan kodlar ve kategoriler fizyoterapi ve rehabilitasyon
alanindaki bir 6gretim elemani tarafindan kontrol edilmis ve
dogrulanmistir. Ayrica arastirmanin bulgularinin sunumunda
kodlar ve temalara ek olarak katilimcilarin goruslerinin yer
aldigi bélimler dogrudan alintilar yoluyla paylasiimistir. Boylece
verilerin analizi ve yorumlanmasinda arastirmacilarin etkisinin
arindirilmasi saglanmistir.

Bulgular

Betimsel analiz yontemi ile katilimcilarin sosyodemografik
ozelliklerinin - dagilimlari  yiizde (%) ve sayi (n) olarak
hesaplanmistir. Arastirma verilerinin toplandigi her bir katilimei
Tablo 1'de kimliklerinin gizliliklerini saglayacak sekilde miimkiin
oldugunca detayh olarak tanitiimistir.

Katihmeilarin cinsiyete gore dagilimlarinda %57,5'i (n=23)
kadin ve %42,5'i (n=17) erkek; calisma sekline gore %90'I tam
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zamanli, %10'u yari zamanl; yasa gore dagihminda 23-28 yas
arasi 32 kisi ile %80'inini, 29-34 yas arasi ise %?20'lik oranla 8
kisiyi olusturmaktadir. Katihmcilarin kronik hastalik durumlarina
gore bakildiginda, %85'lik oran ile 34 kisinin kronik hastaligi
bulunmamakta, %15'lik oran ile 6 kisinin kronik hastaligi vardir.
Katihmcilarin ilac kullanim durumuna gore %20'lik oranla 8 kisi
ilag kullanirken, %80'lik oran ile 32 kisi ise ila¢ kullanmamaktadir.
Katihmcilarin ayhk gelir durumuna baktigimizda ise 7 kisi
%17,5'luk oran ile 2000-3000 TL arasi, 14 kisi %35'lik oranla
3000-4000 TL arasi, 10 kisi %25'lik oranla 4000-5000 TL arasi,

Tablo 1: Calismaya katilan goniillii fizyoterapistlerin
sosyodemografik ozellikleri

L . S Yiizd
Ozellik Dagilim ('?)y' (ol;oz) ¢
L Kadin 23 57,5
Cinsiyet
Erkek 17 42,5
) Tam zamanl 36 90,0
Calisma sekli
Yari zamanli 4 10,0
23-28 32 80,0
Yas
29-34 8 20,0
Kronik hastalik Evet 6 15,0
durumu Hayir 34 | 850
ilac kullanma Evet 8 20,0
durumu Hayir 32 |800
2000-3000 7 17,5
3000-4000 14 35,0
Aylik gelir 4000-5000 10 25,0
5000-6000 6 15,0
6000 usti 3 7,5
0-3 15 37,5
I\{!eslgkte calisma 47 20 500
siiresi (yil)
8-11 5 12,5
Ozel egitim ve
rehabilitasyon merkezi 16 40,0
Hangi kurumda Ozel hastane n 27,5
calisiyorsunuz? Kamu hastanesi 7 17,5
Sehir hastanesi 4 10,0
Fizik tedavi dal merkezi 2 5,0
Fizik tedavi birimi 18 45,0
Pediatri 12 30,0
o Noroloji 2 5,0
Hangi birimde Karisik 4 10,0
calislyorsunuz?
Yogun bakim 1 2,5
Ev 1 2,5
Ozel klinik 2 50
1 1 2,5
Gunluk calisma 5-8,5 33 825
siiresi (saat)
9-10 6 15,0
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6 kisi %15'lik oranla 5000-6000 TL arasi, 3 kisi ise %?7,5 oranla
6000 TL ve Ustli aylik gelire sahiptir. Katilimeilarin %37,5'lik
oranla 15 kisinin 0-3 yil arasi, %50'lik oranla 20 kisinin 4-7
yil arasi, 5 kisinin ise %12,5'lik oranla 8-11 yil arasi meslekte
gecirdikleri siireler belirlenmistir. Katilimeilarin - ¢alistiklari
kurumlardaki durumuna baktigimizda ise %40'lik oranla 16 kisi
Ozel egitim ve rehabilitasyon merkezinde, 10 kisi %25'lik oranla
Ozel hastanede, 7 kisi 9%17,5'luk oranla kamu hastanesinde, 4
kisi 9%10'luk oranla sehir hastanesinde, 2 kisi %5'lik oranla
fizik tedavi dal merkezinde, 1 kisi %2,5'lik oranla 6zel hasta ile
calismaktadir. Katilimeilarin calistiklari birimlerin dagilimlarina
gore 18 kisi 9%45'lik oranla fizik tedavi biriminde, 12 kisi %30'luk
oranla pediatri biriminde, 2 kisi %5'lik oranla néroloji biriminde,
1 kisi 9%2,5'lik oranla yogun bakimda, 4 kisi ise %10'luk oranla
rotasyonlu sekilde ilgili birimlerde calismaktadir. Katilimceilarin
2'si %b5'lik oranla ozel klinikte, 1 kisi ise %2,5'lik oran ile evde
hasta almaktadir. Katihmcilarin giinlik ¢alisma slrelerine gore
33 kisi %82,5'luk oranla 5-8,5 saat arasi, 6 kisi ise %15'lik oranla
9-10 saat arasi giinliik calismaktadir. Evde hasta alan 1 katilimci
ise 9%2,5'lik oranla giinde 1 saat calismaktadir.

Tablo 2'de calismaya katilan fizyoterapistlerin COVID-19
pandemisi  slrecinde performanslarina iliskin
goruslerinin yer aldigi kodlar ve frekanslar gosterilmektedir.

mesleki

Tablo 2: COVID-19 pandemi siirecinde mesleki performans,
hastaya yaklasim, fizik tedavi ekipmanlarinin kullanilmasi,
egitim, saghk ve ekonomik etkilenime iliskin goriisler
Tema Kodlar n
Rutinin bozulmasi 10
is yiikii artigi 25
Mesleki performans Motivasyonun bozulmasi 22
Herhangi bir etkilenimin 9
olmamasi
Kisisel koruyucu ekipman 32
Sosyal mesafe ile tedavi 25
Hastaya yaklasim —
Tele-rehabilitasyon 10
Degisiklik olmadigi 1
Kullaniminin sinirlandiriimasi 8
Fizik tedavi Hijyen kurallarina uyarak
. 30
ekipmanlarinin kullanimi | kullanma
Degisiklik olmadig 2
e Kurum egitimi 20
Egitim - —
Kendi olanaklariyla bilinclenme | 20
Ruhsal saghk 37
Saglhk Fiziksel saghk 29
Sosyal saghk 32
. o Kot etkilenim 29
Ekonomik etkilenim —
Etkilenim olmamasi N
COVID-19: Coronavirus disease-2019

Calismaya katilan 40 fizyoterapistin 38'inde mesleki
performans ile olumsuz yonde degisiklik yasadiklarini ifade
etmislerdir. Buna go6re mesleki performansin pandemiden
etkilendigi 38 fizyoterapistin gorisleri incelendiginde rutinin
bozulmasi, is yiikii artisi, motivasyon durumunun bozulmasi
gibi sorunlarla sik karsilasildigi verilen cevaplarda gorilmustir.
Buna gore F5 katiimcinin goriisi: “Rutinimiz bozuldugu icin
tedaviye aldigimiz hasta sayilarimiz da azalmis oldu. Giinliik
8,9 hasta tedavi edebiliyorken bu siralar 3,4 hasta ancak
tedavi edebiliyoruz. Ayrica ¢calistigimiz salonun havalandirma
problemleri oldugu icin salona fazla hasta almak istemiyoruz.
Tiim bunlar dolayisiyla  performansimiz  azalmis  oldu."
seklindedir. F2 kodlu fizyoterapistin gorisl, "Hastayla ic
ice olmamaya Ozen gdsterdigim icin egzersiz ¢esitliligini
azaltmak zorunda kaldim" seklindedir. Baska bir katilimcinin
gorusi ise “"Mevcut isimi yapamiyorum. Triaj da géreviliyim"
seklindedir. F1 kodlu fizyoterapiste gore, “Bizim meslegimiz
dokunmaya dayali bir meslek her yaptigimiz isi hareketi
korkarak yapar olduk. insanlara yaklasmayin derken biz hasta
ve yasli kisiler yakindan ilgilenip dokunmak zorundayiz bu ¢cok
zor ve celiskilerle dolu" seklinde mesleki performanslarinda
azalma oldugunu dile getirmistir. F27 kodlu calismaya katilan
fizyoterapist “Calisma istegi hevesi diistii” ifade ederek mesleki
performansta motivasyonunun bozuldugunu dile getirmistir.
Calismaya katilan 40 fizyoterapistin 2'si de pandeminin mesleki
performanslarini etkilemedigini séylemistir. Ornegin F40 kodlu
fizyoterapistin gorusl, "Pandemiden sonra ise basladim. Su
anda herhangi bir etkisi yok" seklindedir.

Tablo 2'de COVID-19 pandemisinde fizyoterapistlerin hastaya
yaklasimlari ve fizik tedavi ekipmanlarinin kullanimlarina dair
degisiklik olup olmadigina iliskin goruslerin yer aldigi kodlar ve
frekanslar gosterilmektedir.

Calismaya katilan 40 fizyoterapistin  39'u  pandemi
doneminde hastaya yaklasimlarinda degisiklikler yasadiklarini
belirtmislerdir. Bu degisiklikler arasinda; kisisel koruyucu
ekipman (maske, siperlik, eldiven, dezenfektan) kullaniimasi,
sosyal mesafeyi korunmasi ve telerehabilitasyon yontemlerinin
kullaniimasi sayilabilir. Fizyoterapi ve rehabilitasyon alaninin
hastayla dogrudan temasi gerektiren bir meslek oldugu
dusiintlecek olursa bu durum ciddi ve énemli bir sorun haline
gelmektedir. Bir katihmci “Ayni giin icerisinde birden fazla
hastada kullanmak zorunda oldugumuz materyalleri daha az
veya hi¢ kullanmamaya basladik. Ya da érnegin iki omuz hastasi
ayni seansa denk geldiginde ayni materyalleri arka arkaya
kullanamiyoruz. Dezenfekte edilmesi gerekiyor. Bu da zamani
verimli kullanamamamiza sebep oluyor. Yatak kullanim sirasi
da ayni sekilde sikintili oluyor. Hastalarin ates él¢ctimii yapiliyor
ve hastalari maskeli sekilde seansa alyoruz.” (F11) seklinde
goriis belirtmistir. Calismaya katilan F27'ye gore "Hastayi
degerlendirmemiz tedavi siirecimiz nispeten daha mesafeli ve
tedbirliydi"” F31'e gore “Sterilizasyon noktasinda daha hassas
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ve hasta ile iletisim noktasinda daha mesafeli bir ¢alisma
hayatina basladim” seklindedir. Calismaya katilan F10 kodlu
fizyoterapist “Seanslarin cogunu internet araciligiyla uzaktan
yaptim" diyerek telerehabilitasyon yaklasimini kullandigini dile
getirmistir.

Calismaya katilan 40 fizyoterapistten 38'i fizik tedavi
materyallerini kullanma seklinde de olumsuz dedgisiklikler
yasandigini dile getirmistir. Bu olumsuz degisikliklerin basinda
fizik tedavi ekipmanlarinin  kullaniminin  sinirlandiriimasi
ve hijyen kurallarina dikkat edilmesi gelmektedir. F7 kodlu
fizyoterapiste gore "Birtakim degisiklikler oldu elbette. Mesela
ayni giin icerisinde birden fazla hastada kullanmak zorunda
oldugumuz materyalleri daha az veya hi¢c kullanmamaya
basladik" ifade edilmistir. F21 kodlu fizyoterapist ise, "Olumsuz
yénde degisiklik yasandi. Daha mesafeli ve olabildigince
az materyal kullanarak  c¢alistyorum”  seklindedir.  F22
kodlu fizyoterapist “Oldu, materyalleri her hastadan sonra
dezenfektan islemi uyguluyorum” biciminde beyan etmistir.

Calismaya katilan 40 fizyoterapistten ikisi herhangi bir
maske veya siperlik kullanmadan tedaviye devam etmistir. Bazi
ozel fizik tedavi kurumlarinda dezenfeksiyon, ates dlcimii ve
kisisel koruyucu ekipmanlarin (maske, eldiven) kullanimi gibi
durumlara dikkat edilmedigi sdylenmistir. F12 kodlu fizyoterapist
“Ozel rehabilitasyon merkezinde boyle bir énlem yok" seklinde
belirtmistir. Hijyen kurallarina uymayan diger katilimci ise
"Hastalara yakin temas kurarak tedavi uygulamadigim icin
koruyucu ekipman kullanmadim.” (F19) seklinde goriistini
belirtmistir. Katilimcilarin %95'i bu durumlara karsi ozenli
davranildigini - belirtmislerdir. Hijyen kurallari cercevesinde
kullan at carsaf kullanmaya 6zen gosterilmistir. Ayrica seanslar
art arda denk getirilmemis ve her hastadan sonra sterilizasyonun
saglandigi fizyoterapistlerin biylik bir kismi tarafindan teyit
edilmistir. Bir katihmcinin gorisii  soyledir: "Dezenfeksiyon
énlemleri alindi. Ornegin ortak kullanim alanlari ve fizik tedavi
materyalleri her hastadan sonra dezenfektan ile dezenfekte
edildi. Hasta sayisi azaltildi. Hastalarin ates dl¢imii yapiliyor
ve maske takma zorunlulugu saglaniyor." (F23)

Tablo 2'de COVID-19 pandemisinde fizyoterapistlerin
kurumlarinda egitim alp almadiklarina iliskin gorislerin yer
aldigi kodlar ve frekanslar gosterilmektedir.

Pandemi dolayisiyla kurumlarda egitim verilme durumlarina
yonelik alinan cevaplarda 20 fizyoterapist enfeksiyon ve bulas
riskine karsi kurumdan egitim aldigini beyan etmistir. Diger
20 fizyoterapist ise kurumlari tarafindan herhangi bir egitim
verilmedigini ifade etmislerdir. E§itimlerin kapsami da kurumlar
arasinda degiskenlik gdstermistir. Ornedin Yozgat il Saghk
Midiirliiglinde damlacik enfeksiyonu ve korunma yontemlerine
ait bilgilendirme yapilirken farkli illerin kurumlarinda ise direkt
olarak COVID-19 risklerine karsi korunmaya yonelik egitimler
verilmistir. Bir katilimei “Yozgat il Saghk Miidiirliiginiin
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ekipmanlari  dogrultusunda  damlacik  enfeksiyonlarindan
korunma yontemleri anlatildi. Korunmak icin ekipmanlar
saglandl.” (F20) seklinde goriis belirtmistir. Egitim almayan
fizyoterapistler ise internet, sosyal medya, televizyon ve kendi
kisisel cabalariyla korunmaya yonelik bilgi edinmislerdir. Bu
konuda bir goriis soyledir: “Takip etmis oldugum televizyon
haber kanallari, bilimsel makaleler, internet haber saglayicilari
ve sosyal medya sayesinde bireysel olarak bilinclendim.” (F9).

Tablo 2'de COVID-19 pandemisinde fizyoterapistlerin
saghgimna iliskin gorisleri yer aldigi kodlar ve frekanslar
gosterilmektedir. Katilimcilarin  pandemi dolayisiyla ruhsal
durumlarini  belirlemeye vyonelik sorulan sorulara verilen
cevaplar  neticesinde, 37 fizyoterapistin  COVID-19'a
yakalanma korkusundan dolayr psikolojik olarak rahatsiz
olduklari goriilmistiir. Ozellikle kronik hastalija sahip olan
fizyoterapistlerde bu endise daha fazlalastigi gdriilmektedir.
Alinan cevaplar dogrultusunda anksiyete olusmasi, depresif ruh
hali, stresin artmasi ve tiikenmislik hissi gibi durumlar yasandigi
goriilmistir. Bir katilimer “Kronik kalp ve akciger problemlerim
oldugu icin COVID-19'a yakalanma korkum daha coktu.
Dislerimi sikma problemim vardi ve bu durum iyice artt. Bunun
icin psikiyatriye de gittim. Yakin zamanda bogaz agrim ve geniz
akintim oldu hemen COVID-19 testi yaptirdim." (F8) seklinde
ruhsal durumunu belirtmistir. Calismaya katilan F13 kodlu
fizyoterapist "Daha ¢ok gerginlik ve stres oldu. Tiikenmislik hissi
yogunlasti” ifade etmistir.

Katihmcilarda goriilen bir diger etki fiziksel acidan
yasadiklari degisimlerdir. Birka¢ katiimcinin olumlu olarak
verdigi yanit dinlenme firsatlarinin oldugu seklindedir. Bir
katilimer “Evde kaldigim siirecte dinlenme firsati buldum.” (F19)
seklinde goriis belirtmistir. Pandemi dolayisiyla kullanilan kisisel
koruyucu donanimlarin tedavi ve calisma esnasinda olusturdugu
olumsuz durumlardan dolayi fizyoterapistler fiziki acidan erken
yorulduklarini belirtmislerdir. Fiziksel acidan yasadigi degisimi
bir katilimei: "Maske taktigim icin calisirken epey zorlantyorum.
Solunum problemim de oldugu icin maske ile calismak beni ciddi
sekilde yoruyor. Hem calisip hem egzersiz anlatmak nefesimin
yetmemesine sebep oluyor." (F26) seklinde belirtmistir. Ayrica
evde kalma siiresinin artmasi fiziksel olarak aktivitelerin
azalmasindan dolayi kilo artisi ve agri gibi semptomlar da diger
fizyoterapistlerde goriilen olumsuz bedensel etkiler arasindadir.

Pandemi sosyal olarak da bireyler lizerinde olumsuz etkiler
yaratmistir. Bu etkiler asosyallik, eve kapanma, gorisiilen kisi
sayisinin azalmasi seklindedir. Sosyal hayattaki kisitlamalar
bireylerin yasama katilimlarinda aksamalara ve eski sosyal
hayatlarindan uzun siire ayri kalmalara neden olmustur. Bu
konuda bir katihmecinin gorisi soyledir: “Rutinim bozuldu. Her
sene yilda 2 kez anne ve babami ziyarete giderdim fakat bu
sene gidemedim. Ayrica is arkadaglarim haricinde kimseyle
goriismiyorum. Gerek duymadikca sosyal yasamimi sifira
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cektim. Evde kal kuralina uydum.” (F16). Calismadaki F32 kodlu
fizyoterapist "Sosyal agidan iletisim bozukluklarina sebep oldu
ve anti sosyal hale gelmeye basladim” seklinde vurgulamistir.

Tablo 2'de COVID-19 pandemi siirecinde fizyoterapistlerin
ekonomik etkilenime iliskin goruslerin yer aldigi kodlar ve
frekanslar gosterilmistir. Katilimeilarin ekonomik durumunu
ogrenmeye iliskin yoneltmis oldugumuz soruya alinan cevaplar
sonucunda 11 fizyoterapistin ekonomik acidan sikinti yasamadigi
goriilmistiir.  Bir kathmei bu  konuda “izinde oldugum
sirecte maasima yakin bir kisa calisma édenegi aldigim icin
etkilenmedim.” (F17) seklinde goriis belirtmistir. 29 fizyoterapist
de maas disuklugu, tUcretsiz izne cikarilma ve hasta alamama
gibi olumsuz durumlar yasamistir. Bir katilimcinin ekonomik
durumundaki degisime iliskin gorlsi soyledir:  “Pandemi
stirecinde kurumlar tatil edildiginden dolayr maas alamadim.
Bu durumda isten cikartiima kaygisi yasadim. Devletimizin
uyquladigi kisa calisma 6denedi ihtiyaglarimi karsilamadi. Ozel
hastalarima gidemedigim icin de gelirim azald.” (F28) Yine
calismaya katilan F6 kodlu fizyoterapist “Pandeminin yarattigi
olumsuz ve yogun is temposuna dayanamayarak istifa ettim.
Bu siirecte evde hasta aldim. Aylik kazancim bir hayli disti"”
seklinde dile getirerek ekonomik olarak sikintiya diistiiglinii
vurgulamistir.

Calismada COVID-19 pandemisindeki fizyoterapistlerin
farkh alanlardaki etkilenimlerine ydnelik sorular sorulmustur.
Calismadan ulasilan bulgulara goére COVID-19 pandemi
doneminde  fizyoterapistlerin ~ mesleki  performans ve
motivasyonlarinda distsler yasandi§i, hastaya yaklasim ve fizik
tedavi ekipmanlarinin kullanilmasinda degisiklikler oldugu,
fizyoterapistlerin fiziksel ve psikososyal sagliklarinin da olumsuz
etkilendigi, ekonomik olarak sikintilar cekildigi bulunmustur.
Ayrica fizyoterapistin pandemi siirecinde kurumlarinda verilen
cesitli egitimlere katildiklari, egitim verilmeyen kurumlarda
calisan fizyoterapistlerin internet, televizyon, sosyal medya gibi
platformlardan bilin¢lendigi sonucuna ulasiimistir.

COVID-19 Pandemi Siirecinde Mesleki Performansina
lliskin Goriisler

Pandemi siirecinde saglk calisanlarinin ¢alisma diizeninin
bozulmasi, yogun is temposu ve c¢alisma saatlerindeki artis gibi
durumlar yasanmistir. Bununla birlikte pandemin getirdigi bulas
riskinin yiikselmesi, motivasyon kaybinin olmasi, saglikcilarin
mesleki performanslarinda diisme ve odaklanma problemleri
yasadigi bulunmustur (24). ispanyali fizyoterapistlere yénelik
yapilan nitel calismada, kurumlarin yoneticilerinden fizyoterapi
ve rehabilitasyon alanina destek eksikligi, fizik tedavinin
roliiniin yeterince anlasiimamasi, fizyoterapistlerin artan is ylkii
ve oOzellikle pandeminin birinci dalgasinda fizyoterapistlerin

is tanimlamasinin disinda cahstirilmasi gibi problemler ile
karsilastiklari tespit edilmistir (25). Bir diger galismada, hasta
basina diisen fizyoterapistin az oldugu ve fizyoterapistlerin is
yiklerinin arttigi sonucuna ulagilmistir (10). 2020 yilinda 54
saglk calisani (doktor, hemsire ve fizyoterapistler) lizerine yapilan
nitel bir calismada, pandemide hasta fazlahgi, saglik personelinin
artan is yukd, saglik sorunlari ve saglik sistemi icindeki hiyerarsik
diizen ve esitsizlik gibi problemler saglik calisanlarinin ortak
problemlerinden olup bunlarin ¢6zimi icin dnlemler alinmasi
gerektigini belirtmislerdir (26). 151 fizyoterapist ile yapilan
nicel bir calismada ise pandemi doneminde fizyoterapistlerin
mesleksel egitimlere katilimlarinda ve egitim platformlarinda
farkhliklar oldugu bulunmustur (27). Literatiirdeki ¢alismalar
ile Turkiye'deki fizyoterapistler lzerine yapilan bu calismanin
sonuglari birbirini desteklemektedir. Calismalarda arastirmaya
katilan sahada calisan fizyoterapistlerin COVID-19 pandemisinin
neden oldugu zorlu calisma ortamlarinin benzer olmasi ve
diinya genelinde pandemi doneminde yiritiilen Glke saglik
politikalariin benzer olmasi gibi nedenlerden dolayi calismalarda
fizyoterapistlerin mesleki performanslarinda benzer olarak ortak
sorunlar yasadiklari sonucuna ulasilabilir.

COVID-19 Pandemi Siirecinde Hastaya Yaklasim ve Fizik
Tedavi Ekipmanlarinin Kullamimasina lliskin Goriisler

Arastirmadan elde edilen bulgulara gore fizyoterapistler,
rehabilitasyon hizmetleri verirken blyiik cogunlugu hasta ile
temastan kacinmis ve fizik tedavi ekipmanlarinin temasinda
ise kisisel koruyucu ekipmanlarinin  kullanimina  6zen
gostermistir. Bir calismada, COVID-19 pandemisi fizyoterapistler
tarafindan verilen rehabilitasyon hizmetlerini etkileyerek
yeni bir rehabilitasyon cesidi olan telerehabilitasyonun
onem kazandigini ve fizyoterapistlerin calisma sartlarinin
farklilastigini  vurgulanmistir  (28). 2021 yilinda vyapilan
calismada fizyoterapistlerin pandemide telerehabilitasyon ile
saglik hizmetlerini uzaktan (gevrim ici) yolla sunarak hastalarin
degerlendirilmesinde ve tedavi edilmesinde giderek yayginlastigi
belirlenmistir (29). Pandemi déneminde vyapilan farkli bir
calismada, rehabilitasyon hizmetlerinde yeni bakim modellerine
gecilmesi gerektigi ve ayakta tedavisi alinan hastalarin cevrim ici
yontemlerle tedaviye devam etmesi ve tedavi ekipmanlarinda bu
teknolojiye uyum saglamasi gerektigini vurgulanmistir (30). Nitel
arastirma ile yapilan bu calismada da fizyoterapistlerin hasta
alirken siklikla hastayla sosyal mesafeyi korudugu, egzersizleri
uzak mesafelerden gosterdigi deneyimlerini paylasmislardir.
COVID-19 enfeksiyonunun bulas olma riskinden korunmak icin
yerli ve yabanci uzmanlar tarafindan hazirlanan "COVID-19
Salgin Yonetimi ve Calisma Rehberinde” uyulmasi gereken
kurallardan dolayi yapilan calismalarda ve bizim c¢alismamizda
da fizyoterapistlerin hastaya yonelik tedavi yaklasimlari ve
fizik tedavi ekipmanlarinin kullaniminda benzer yaklasimlan
benimsemis olabilecekleri distiniilmektedir.
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COVID-19 Pandemi Siirecinde Kurum Egitimine Iligkin
Goriigler

Saglik hizmetlerinin pandemi siiresince sorunsuz sekilde
stirdiirebilmesi icin kurumlar tarafindan saglk calisanlarina yeterli
egitimler verilerek bilinglendirilme saglanmalidir (31). Tiirk Tabipleri
Birligi'nde (TTB) yapilan agiklamaya gore saghk calisanlarinin
%50'sine  yakin kismi pandemiyle alakali birimlerinden
spesifik bir egitim almadigi  sonucuna ulasiimistir  (32).
TTB'nin acikladigi ifade ile Tiirkiye'deki fizyoterapistler tizerine
yapilan bu calismayla da sonuglar ortiismektedir. Avusturya'da
pandemi  donemindeki  fizyoterapistler =~ ve fizyoterapi
ogrencilerinin deneyimlerini ele alan calismaya gore akademik
egitimde ve mesleki gelisimlerinde daha fazla egitim alinmasini
gerekliligi vurgulanmistir (33). Yapilan baska bir calismaya
gore fizyoterapistler icin COVID-19 servisinde veya yogun
bakim unitesinde enfekte olmus agir hastalarin bakiminda
yeterli bilgi verilmesinin gerekliligi belirtilmistir (34). COVID-19
pandemisinde saglik calisanlarina yetersiz egitimin verilmesi ya
da konuyla ilgili egitimin verilmemesi, Diinya'da ve Tiirkiye'de
daha 6nce benzer bir pandeminin yasanmamasi, o donemde
COVID-19 hakkinda bilgi birikiminin sinirli olmasi ve yeterli
uzman bilgisinin ve pratiginin olmamasindan kaynaklanabilir.

COVID-19 Pandemi Siirecinde Sagliga lliskin Goriisler

COVID-19 pandemisinin saghk ¢alisanlari lizerinde yarattig
en biiylik sorunlardan bir tanesi de cesitli saghk sorunlaridir.
Dort yiiz on alti fizyoterapist lzerine yapilan bir calismada
COVID-19 korkusu dlcegi uygulayarak fizyoterapistlerin
pandemide korkularinin artigi ve bu korkularin yasam kalitesini
de etkiledigi bulunmustur (9). 2021 yilinda saglik calisanlar
(fizyoterapist, hemsire, ebe, doktor ve saglik teknikeri) Gzerine
yapilan calismada, COVID-19 salgininda saglik ¢ahsanlarinin
Uzerinde stresin fazla oldugu ve stresi algilama diizeyinin
kas iskelet sistemi agrilarini olumsuz yonde etkiledigi
bulunmustur (35). Pandemi déneminde, i¢inde fizyoterapistlerin
de vyer aldigi saghk personeline yonelik yapilan baska bir
calismaya gore calisanlarin pandemi ile miicadelede yeterli
klinik ve tatbik etme bilgileri olmasina karsin stres seviyelerinin
ylksek olmasi, pandemi déneminde psikolojik saghgi derinden
etkilendigi gézlemlenmistir (36). Fizyoterapistlere 6zgl yapilan
farkh bir calismada fizyoterapistlerin COVID-19 pandemisinde
%65'inin tikenmislik yasandigr ve bu oranin ciddi boyutlara
ulastigi ifade edilmistir (37). Yapilan calismalarda ve yaptigimiz
calismada da fizyoterapistlerin sagliklarinin olumsuz etkilendigi
bulunmustur. Bunun sebebi genel olarak enfeksiyonun neden
oldugu ciddi saglik problemlerinin fizyoterapistlerin hasta
ile dogrudan temasiyla tedavi ve rehabilitasyon hizmetleri
saglanirken fizyoterapistlerin psikososyal ve fiziksel saglklarini
tehdit edici durumlarin bulunmasindan dolayi ileri gelebilecegi
ongordulebilir.
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COVID-19 Pandemi Siirecinde Ekonomik Etkilenime iligkin
Goriisler

Yapilan calismada analiz edilen verilere gore fizyoterapistlerin
pandemi doneminde ekonomik olarak sikintiya girdikleri
sonucuna ulasilmistir. Bahsedilen bu sonucu, literatlrde
yapilan calismalarda desteklemistir. COVID-19 pandemisinde,
2020 yilinda saglk sektoriinin ekonomik olarak sikintiya
girdigi ve saglik sektoriinde istihdam oranlarinda onemli
disusler yasanmistir (38). Amerika'da yapilan bir arastirmaya
gore COVID-19 pandemisiyle birlikte artan saglik harcamalari,
ameliyatlarin iptal edilmesi gibi durumlardan kaynaklanan gelir
kaybiyla birlikte Glke genelindeki hastanelerin finansal olarak
zorlandigr ve saglik calisanlarinin maaslarinin 6denmesinde de
zorluklar yasandigi bulunmustur (39). Brezilyali fizyoterapistler
Uzerine yapilan bir calismada, fizyoterapistlerin pandemi
dénemi sirecinde ekonomik sikintilar yasadiklarini  dile
getirmislerdir (10). Literattirde saglhk calisanlarina 6zgii yapilan
baska bir calismada da pandemi doneminde saglik calisanlarinin
bir kisminin istifa ederek mali acidan zorlandigi vurgulanmistir
(40). COVID-19 pandemisi yalnizca saglik alanlarinda degil
diinyadaki ttim (lkelerin mali olarak gelir gider dengesinin
bozulmasi ve saglik harcamalarinin ciddi derecede artmasindan
dolayi fizyoterapistlerin pek cogunun ekonomik olarak sikintiya
ugradiklari yapilan calismalarda da bulunmustur.

Calismanin Kisithliklar

Calismadan elde edilen sonuclar fizyoterapistlerin COVID-19
pandemisi siirecinde etkilenimlerini incelemek icin arastirmacilar
tarafindan olusturulan nitel soru formlari ve analizleriyle
sinirhdir.

Turkiye'de bulunan fizyoterapistlerin sayisi yaklasik 44
bin olup bdylesine fazla sayidaki fizyoterapistin gorusleri
incelenmeyecedi icin calisma 40 fizyoterapist ile sinirh
tutulmustur. Cahsma da Tirkiye'de aktif olarak calisan 40
gonilli  fizyoterapistin  cevaplari ile sinirhdir.  Yapilacak
benzer calismalarda daha fazla 6rneklem cesidi ve buyikliigi
secilmelidir.

Literatiirde yapilan calismalarda ve yaptigimiz bu calismada
da fizyoterapistlerin benzer problemlere sahip olduklari
gorilmistir. Sahip olunan bu problemlerin ¢6ziim 6nerilerinin
arasinda pandemi doneminde fizyoterapistlerin artan is
yiiklerinin fizyoterapistlerin istihdami artirlarak hasta basina
duisen fizyoterapist sayisinin kamuda ve 6zel saglik kurumlarinda
artirilmasi, ¢calisma saatlerinin nébet sistemleriyle diizenlenmesi,
fizyoterapistlerin ¢calisma alani diginda ¢alistirlmamasi, mesleki
sorumluluklarinin azaltilmasi ve cahstiklari kurumlarda fiziksel
ve psikososyal imkanlarin artirilarak sagliklarinin desteklenmesi
sayilabilir. Ayrica 6zel sektorde calisan fizyoterapistlerin pandemi
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doneminde maddi kaygilarin arttigi, bu kaygilarin azalmasi veya
onlenmesi icin saghk politikalarinda gerekli finansal destegin
yapilandiriimasi gerekmektedir.

Fizik tedavi ve rehabilitasyon uygulanan hastayla dogrudan
temasiniiceren tedavi yaklasimlari yerine teknolojinin gelisimiyle
birlikte cevrimici uygulanabilen, yenilik¢i telerehabilitasyon
yaklasimlari  benimsenmelidir. Bu yenilik¢i  rehabilitasyon
yaklasimlarin uygulanabilmesiicin yeterli ve donanimli teknolojik
alt yapilarinin olusturulmasi gereklidir. Bahsi gecen yenilikgi
uygulamalarin islevsellik kazandirilabilmesi ve sirdirebilmesi
icin tedavi ve rehabilitasyon hizmeti verilecek olan hasta/danisan
gruplarina yenilik¢i uygulamalarin nasil kullanacaklarina dair
egitimler verilerek bilinclenmesi saglanmalidir.

Pandemi déneminde uzman ekipler tarafindan tiim saglik
kuruluslarinda detayli egitimler verilmelidir. Detayli egitimler
verilirken yalnizca enfeksiyon ve tedavi yaklasimlari degil ayni
zamanda bu egitim kapsaminda stres ve kriz yonetimi gibi kisisel
gelisimseminerleride verilmelidir. Verilen egitimlerin beraberinde
sahada uygulamalarin yapilmasi, fizyoterapistleri ve diger saglik
calisanlarini daha da bilinglendirecektir. Bu bilinclenme sadece
pandemi durumlarinda degdil ayni zamanda tiim olaganiistii
hallerin (savas, kuraklik, dogal afet vs.) yonetilmesi konusunda
yayginlastirimalidir. Tiim kurum ve kuruluslarda meydana
gelebilecek bulas riski tasiyan her tirlii salgin icin ilgili birimler
tarafindan kurullar ve komisyonlar olusturularak enfeksiyon
hastaliklarina karsi 6nlemler alinmahdir.

Ayrica farkh nitel arastirma yontemleri ve veri toplama
formlarinda  farkli sorular kullanilarak  fizyoterapistlerin
COVID-19 pandemisinde yasadiklari benzer veya farkli durumlar
ele almabilir. Bu durumlar Ulzerine de baska arastirmalar
yapilarak literatiire alternatif bakis acilari kazandirilabilir.

Tesekkiir

Cahsmamiza goniillii olarak katilim saglayan fizyoterapistlere
tesekkiir ederiz.
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Pigmente Purpurik Dermatoz Hastalarinda Klinik-Epidemiyolojik Ozellikler ve Venoz
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Abstract

Objectives: To describe clinic-epidemiological characteristics of pigmented purpuric dermatosis (PPD) and to assess the potential relationship
between venous insufficiency and PPD.

Materials and Methods: We retrospectively reviewed the medical records of all patients diagnosed with PPD at University of Health Sciences
Turkiye, Istanbul Training and Research Hospital dermatology clinics between January 2010 and September 2022. Clinical, demographic, and
radiological characteristics were examined.

Results: The study included a total of 195 PPD patients, of whom 111 were female (57%). The mean age of the patients was 44.25+19.99 years,
and the average disease duration was 15.4+24.1 months. The most common subtype of the disease was Schamberg's disease (66%), followed by
Majocchi's disease (16%), lichen aureus (8%), pigmented purpuric lichenoid dermatitis of Gougerot-Blum (7%), and eczematid-like purpura of
Doucas and Kapetanakis (2%). Almost all patients (99%) had lesions on their lower extremities, while only 26 (13%) had lesions on the upper
body. Lesion distribution was bilateral in 167 (87%) of the cases. Venous Doppler ultrasonography was performed in 101 patients, with venous
insufficiency detected in 24 (23.8%) of them. There were no statistically significant differences in terms of age, gender, and disease duration
between patients with and without venous insufficiency. There was no correlation between the laterality of venous insufficiency and the laterality
of lesion distribution.

Conclusion: Considering venous insufficiency is reported to affect 7% to 30% of the general population, our study implies that its occurrence in
PPD patients may not be higher than in the general population, contrary to prior research.

Key Words: Venous insufficiency, pigmented purpuric eruption, doppler ultrasonography, pigmentation disorders

Amac: Pigmente purpurik dermatozlarin (PPD) klinik ve epidemiyolojik dzelliklerini tanimlamak ve hastaligin venoz yetmezlik ile olasi iliskisini
arastirmaktir.
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Bulgular: Calismaya 111'i kadin (%57) toplam 195 PPD hastasi dahil edilmis olup, hastalarin ortalama yasi 44,25+19,99 idi. Ortalama hastalik
siiresi 15,4+24,1 aydi. En sik tespit edilen hastalik subtipi Schamberg hastali§i (%66) iken bunu sirasi ile Majocchi hastaligi (%716), liken aureus
(%8), Gougerot-Blum'un likenoid pigmente purpurik dermatiti, (%7) ve Doucas ve Kapetanakis'in egzama benzeri purpurasi (%2) izledi. Hastalarin
neredeyse tamaminda (%99) alt ekstremitede lezyon bulunurken, yalnizca 26 (%13) hastada bel stl viicut bolgelerinde lezyon tespit edildi.
Lezyonlarin dagilimi 167 (%87) hastada bilateraldi. Alt ekstremite vendz Doppler ultrasonografi incelemesi 101 hastada yapilmis olup, bunlarin
24'linde (%23,8) venoz yetmezlik tespit edildi. Ven6z yetmezlik tespit edilen ve edilmeyen hastalar arasinda yas, cinsiyet, hastalik siiresi acisindan
istatistiksel olarak anlamli fark bulunmadi. Venoz yetmezlik lateralitesi ile lezyon dagilimlarin lateralitesi arasinda korelasyon bulunmadi.

Sonuc: Genel popiilasyonda vendz yetmezlik prevalansinin %7-30 arasinda degisen siklikla bildirildigi g6z dniine alindiginda, bizim calismamizda

onceki calismalardan farkli olarak PPD hastalarinda ventz yetmezlik gorilme sikliginin topluma gore artmis olmadigr diistintImustr.

Anahtar Kelimeler: Vendz yetmezlik, pigmente purpurik dermatoz, doppler ultrasonografi, pigmentasyon bozukluklari

Introduction

Pigmented purpuric dermatosis (PPD) encompasses a group
of chronic skin conditions characterized by non-palpable
petechiae, purpuric patches, and pigmented macules (1). These
lesions are primarily localized to the lower limbs, although a
more widespread distribution can occasionally be observed
(1,2). PPD occurs primarily in adults but can affect individuals
of all ages, including children (2,3). Despite its benign nature,
this disorder can impact patients’ quality of life due to their
relapsing-remitting chronic course and rarely accompanying
pruritus.

Based on their clinical and histopathological features,
the classification of PPD is divided into five main categories:
(I) Progressive pigmentary dermatosis (Schamberg disease),
(1) purpura annularis telangiectodes (Majocchi disease), (Il)
lichen aureus, (IV) pigmented purpuric lichenoid dermatosis of
Gourgerot and Blum, (V) eczematid-like purpura of Doucas and
Kapetanakis. Additionally, there are several non-classified rare
variants, including granulomatous PPD, itching purpura, linear
PPD, transitory PPD, and familial PPD (4,5). Histopathologically,
PPD is characterized by superficial perivascular lymphocytic
infiltrates, extravasated erythrocytes, and hemosiderin
deposition (6,7).

Several underlying diseases and drugs have been suggested to
be associated with PPD, such as diabetes mellitus, dyslipidemia,
rheumatoid arthritis, systemic lupus erythematosus, thyroid
dysfunction, solid and hematological malignancies, non-
steroidal anti-inflammatory drugs and oral antidiabetics
(1,4,6,8). While the precise cause is not fully elucidated, a
multifactorial etiopathogenesis is implicated. Vascular fragility,
microcirculatory abnormalities, and immunologic dysregulation
play a central role in pathogenesis (7,9-11). Very few recent
clinical studies investigated chronic venous insufficiency (CVI)
incidence among PPD patients and have postulated that CVI
might be a potential contributor to PPD (12-14). Still, the
relationship between these two conditions is uncertain.

This study aimed to investigate the characteristics and
clinical manifestations of PPD and to assess the incidence of
chronic CVI in a large cohort of PPD patients.
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Materials and Methods

Study Population and Design

Aretrospective review of all patients with histopathologically
proven PPD managed in the University of Health Sciences
Tiirkiye, istanbul Training and Research Hospital, Clinic of
Dermatology between January 2010 and September 2022 was
performed. The study protocol was approved by the University
of Health Sciences Tiirkiye, istanbul Training and Research
Hospital Institutional Review Board (IRB no: 2011-KAEK-50-
369). Patients without a skin biopsy were excluded from the
study.

Information regarding the epidemiological variables,
possible triggers, duration of illness, clinical subtype, and clinical
distribution were extracted from the electronic medical reports
and the archive of clinical photographs. Similar to the previous
studies, subtypes of PPD were classified mainly according to the
clinical findings: (I) Schamberg disease, reddish-brown, cayenne
pepper-like purpuric patches; (Il) Majocchi disease, concentric
rings of purpuric patches with telangiectasia; (Ill) lichen
aureus, golden-brown patches with lichenoid appearance;
(IV) pigmented purpuric lichenoid dermatosis of Gourgerot
and Blum, polygonal to round lichenoid purpuric papules and
plaques; (V) eczematid-like purpura of Doucas and Kapetanakis,
eczematous purpuric patches. When the characteristics of the
rash were not compatible with a specific subtype of the disease,
it was called “unclassified".

The lower extremity venous Doppler ultrasound features
were retrieved from the ultrasound examination reports, which
were performed and reported by radiology specialists of the
institution. The venous insufficiency diagnosis was established
by detecting venous reflux in one of the superficial veins of
the lower extremities. Venous dilatation without signs of venous
reflux was not accepted as CVI. Great saphenous vein (GSV) and
short saphenous vein (SSV) were primarily assessed.

We have followed the STROBE guidelines for conducting and
reporting this observational study.
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Statistical Analysis

Statistical analyses were performed with IBM SPSS Statistics
version 24.0 (SPSS Inc., Chicago, IL, USA). Data for qualitative
variables were presented as a number (percentage), and data for
quantitative variables as mean + standard deviation or median
(minimum-maximum) as appropriate. Quantitative variables
were compared using the Student's t-test or Mann-Whitney
U test as appropriate. For the comparison of quantitative
variables for more than two groups, One-way ANOVA or the
Kruskal-Wallis test was utilized. The Pearson's chi-squared
test or Fisher's exact test was used to compare the qualitative
variables. Spearman'’s correlation analysis was performed to
determine the relationship between two continuous variables.
P-value <0.05 was considered statistically significant.

The characteristics of the study population are presented as
proportions, means, or medians as appropriate. The Shapiro-Wilk
test was used to determine the normality of the distribution of
numeric variables.

Clinical and Demographic Data

A total of 195 histologically proven PPD patients were
involved in this study. Among them, 111 patients (57%) were
female, and the mean age at the diagnosis was 44.3+20.0. The
demographics and clinical characteristics of the patients are
summarized in Table 1. The median duration of the eruption
before the initial visit was 15.4+24.1 months. Notably, 107
patients (57%) presented with PPD for less than one year, while
23 patients (12%) had a more chronic course with a disease
duration exceeding 3 years.

Schamberg disease was the predominant subtype of PPD,
observed in 128 patients (66%), followed by Majocchi's disease in
32 patients (16%), lichen aureus in 16 patients (8%), pigmented
purpuric lichenoid dermatitis of Gougerot-Blum in 14 patients
(7%), and eczematid-like purpura of Doukas and Kapetanakis
in 3 patients (2%). Representative clinical photographs of five
patients from our cohort, one for each clinical subtype, are
provided in Figure 1.

All 195 patients, except for one, had lower limb involvement.
In 169 (87%) patients, PPD only involved lower limbs. In 26
(13%) of the patients, upper extremity involvement and in 18
(9%) patients trunk involvement was seen.

Comparison of the Demographics and Clinical

Characteristics Among PPD Subtypes

Table 2 displays a comprehensive comparison of the
demographics and clinical features between the PPD subtypes.
There was evidence of an overall difference between subtypes
regarding the gender distribution (p<0.05). Specifically, an
overwhelming majority (87.5%) of patients diagnosed with

Majocchi's disease were female, in stark contrast to the
prominent male predominance observed in lichen aureus (68.8%)
and pigmented purpuric lichenoid dermatitis of Gougerot-Blum
(64.3%). Notably, lichen aureus had a tendency for a longer
disease duration, with a duration of 31.4 months; however, this
difference was not statistically significant (p=0.088).

Regarding the distribution of the disease across various body
parts and the rate of involvement, our analysis revealed overall
similarity among the different PPD subtypes. Nevertheless, a
statistically significant difference emerged in terms of disease
laterality, with lichen aureus presenting the highest rate of
unilateral lesions, affecting 46.2% of patients within this
subtype (p<0.05).

Table 1: Demographics and clinical characteristics of the
pigmented purpuric dermatosis patients

n=195 total
n (%)
Age
Mean + SD 44.25+19.99
Sex
Female 11 (57%)
Female/male ratio 1.32

Disease duration

Mean disease duration + SD (mo) 15.40+24.05
<1 year 107 (55%)
1-3 year 44 (23%)
4-5 year 13 (7%)

>5 years 10 (5%)
Missing data 21 (11%)
PPD subtype

Schamberg 128 (669%)
Majocchi's disease 32 (16%)
Lichen aureus 16 (8%)
igzpeertnaa;;(il(—ilike purpura of Doucas and 3 (2%)
(Paiglrjr;eer:(t)i(iaﬁgrgltrr;c lichenoid dermatosis of 14 (7%)
Unclassified 2 (1%)
Distribution

Lower extremity 194 (100%)
Trunk 18 (9%)
Upper extremity 26 (13%)
Lesion above the waist 26 (13%)

Lower extremity only 169 (87%)

Laterality of the lesions

26 (13%)
169 (87%)

Unilateral

Bilateral

PPD: Pigmented purpuric dermatosis, SD: Standard deviation
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Figure 1a-e: a. Schamberg disease, b. Purpura annularis telangioctodes of Majocchi, c. Lichen aureus, d. Pigmented purpuric lichenoid dermatitis
Gougerot and Blum, e. Eczematid-like purpura of Doucas and Kapetakanis

. o . Pigmented purpuric Eczematid-
s MU ihendali o MM, | Undesited |
n=128 n=32 n=16 apetanakis | n
n=14 n=3

Age, mean + SD 45.34+20.43 | 36.00+£19.88 | 47.81+£14.02 | 46.86+20.96 42.33+12.34 62.00+4.24 0.167
Age

<40 55 (42.97%) | 19 (59.38%) | 5 (31.25%) 4 (28.57%) 2 (66.67%) 0 (0%) D
>40 73 (57.03%) | 13 (40.63%) | 11 (68.75%) 10 (71.43%) 1(33.33%) 2 (100%)

Gender

Female 70 (54.69%) | 28 (87.5%) 5 (31.25%) 5 (35.71%) 2 (66.67%) 1 (50%) i
Male 58 (45.31%) | 4 (12.5%) 11 (68.75%) | 9 (64.29%) 1(33.33%) 1 (50%)

Disease duration 14.52+24.47 | 11.86+16.01 | 31.93+35.10 | 12.16+16.04 5.39+5.96 39.42+39.42 | 0.088
<1yr 72 (64.86%) | 19 (63.33%) | 6 (42.86%) 8 (57.14%) 2 (66.67%) 0 (0%)

1-3 yr 26 (23.42%) | 8 (26.67%) 3 (21.43%) 5 (35.71%) 1 (33.33%) 1 (50%) 5250
4-5yr 8 (7.21%) 2 (6.67%) 3 (21.43%) 0 (0%) 0 (0%) 0 (0%)

>5yr 5 (4.5%) 1 (3.33%) 2 (14.29%) 1 (7.14%) 0 (0%) 1 (50%)

Disease distribution

Lower extremity 128 (100%) 31 (96.88%) | 16 (100%) 14 (100%) 3 (100%) 2 (100%) 0.401
Upper extremity 17 (13.28%) | 5 (15.63%) 1 (6.25%) 3 (21.43%) 0 (0%) 0 (0%) 0.791
Trunk 14 (10.94%) | 2 (6.25%) 1 (6.25%) 1(7.14%) 0 (0%) 0 (0%) 0.909
Lesion above the waist | 18 (14.06%) | 5 (15.63%) 2 (12.5%) 3 (21.43%) 0 (0%) 0 (0%) 0.770
Disease laterality

Unilateral 12 (9.45%) 6 (18.75%) 6 (46.15%) 0 (0%) 0 (0%) 0 (0%)

Bilateral 115 (90.55%) | 26 (81.25%) | 7 (53.85%) 14 (100%) 3 (100%) 2 (100%) <005
Bold values denote statistical significance at the p<0.05 level.

PPD: Pigmented purpuric dermatosis, SD: Standard deviation
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Lower Extremity Doppler Ultrasonography Findings

Of the 195 PPD patients, 101 underwent Doppler
ultrasonography examinations for the lower extremities. CVI
was detected in only 24 (23.8%) patients, with bilateral CVl in 8
patients (8%), right only CVI in 9 patients (8.9%), and left only
CVl in 7 patients (6,9%) (Table 3). The GSV was involved in 22
(21.8%) patients and SSV in 13 (12%). In our comprehensive
analysis, no statistically significant differences were detected in
the prevalence of CVI among distinct subtypes of PPD. Specific
CVI prevalence rates observed for each PPD subtype were as
follows: Schamberg disease at 20.63%, Majocchi's disease at
31.58%, Lichen aureus at 30.0%, pigmented purpuric lichenoid
dermatitis of Gougerot-Blum at 12.5% and Eczematic-like
purpura of Doukas-Kapetanakis at 0% (data not shown). The
correlation between PPD lesions' and CVI laterality was not
statistically significant (Table 4).

Comparison of Demographics and Clinical Characteristics
Between the PPD with CVI and PPD Without CVI

The comparison of demographics and clinical characteristics
between the PPD with and without CVI is summarized in Table
5. The mean age, gender distribution, and disease subtypes were
similar in both groups. The mean disease duration was longer
in the group of PPD with CVI compared to PPD without CVI
(28.44+33.93 vs. 16.86+26.15 months), but this difference
didn't reach statistical significance. PPD with CVI showed a
more widespread disease distribution with the presentation of
the lesions above the waist in 16.7% of patients, compared to
5.2% in the group of PPD without CVI (p=0.05).

Table 3: Lower extremity Doppler ultrasound findings

Total number n=101
n (%)
CVI absent 77 (76.2%)
CVI present 24 (23.8%)
Unilateral CVI 16 (15.8%)
Bilateral CVI 8 (8.0%)

CVI: Chronic venous insufficiency

In this retrospective study, we aimed to investigate the
clinicoepidemiological characteristics and prevalence of CVI in
patients diagnosed with PPD in the largest cohort of patients to
our knowledge. PPD encompasses a group of rare skin disorders
characterized by distinctive skin lesions, and the findings herein
contribute to our understanding of PPD, addressing questions
surrounding demographics, clinical presentation, and possible
association with chronic venous disease.

Consistent with previous reports, our cohort displayed a wide
age distribution, ranging from 8 to 85, and it predominantly
affected adult patients with a mean age at diagnosis of 44.3
years. While PPDs have traditionally been reported as more
common in men, the patients in this study showed a subtle
female predominance (57%) (2). Notably, this observation aligns
with findings from two previous Korean studies, emphasizing
potential ethnic variations in PPD epidemiology (1,15). The
duration of the disease was <1 year in the majority of our
patients (55%), similar to the studies by Sharma and Gupta (5)
(52%) and Gupta et al. (16) (52%). In the vast majority of the
cases (88%), the disease was confined to the lower extremities,
which is consistent with the current literature where a
widespread distribution has been reported in only 2-21% of
patients (1,12,16).

In our study, Schamberg disease emerged as the predominant
subtype of PPDs, accounting for 66% of the cases, which aligns
with the general trend in the literature where Schamberg
disease consistently reported as the most common subtype
with prevalence ranging from 41% to 90% (1,12,17). Majocchi's
disease was the second most common type (16%), while lichen
aureus, pigmented purpuric lichenoid dermatitis of Gougerot-
Blum, and eczematid-like purpura of Doukas and Kapetanakis
constituted the remaining subtypes in our cohort, with the
proportions in line with literature reports (1,4,17). Majocchi's
disease exhibited a distinct female predominance (87.5%) and
was more prevalent among young adults under <40, a finding
that aligns with recent literature suggesting a shift towards a

Table 4: Correspondence ratios between CVI and PPD lateralities
CVI laterality Correlation between CVI and PPD
Variable n (%) n (%)
Left side only | Right side only | Both side (citl)‘?rue‘l)aﬁi(;[ri: positive S(:?rtgljaﬁi(;[: negative p-value
PPD disease laterality
Left side only 0 (0) 1(11.11) 0(0)
Right side only 1 (14.29) 2 (22.22) 0 (0)
Both side 6 (85.71) 6 (66.67) 8 (100)
CVI laterality 10 (41.67) 14 (58.33) 0.551
CVI: Chronic venous insufficiency, PPD: Pigmented purpuric dermatosis
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Table 5: Comparison of demographics and clinical characteristics between PPD with CVI and PPD without CVI

Variable PPD with CVI PPD without CVI p-value
n=24 n=77

Age (mean + SD) 50+16.35 47.58+17.81 0.361

Gender n (%)

Female 16 (66.7%) 46 (59.7%) 0.543

Male 8 (33.3%) 31 (40.3%)

Disease duration (mean + SD) 28.4+33.9 16.8+26.1 0.163

Disease distribution

Lower extremity 24 (100%) 77 (100%) -

Upper extremity 1(4.16%) 4 (5.19%) 0.839

Trunk 4 (16.67%) 3 (3.89%) <0.05

Lesion above the waist 4 (16.67%) 4 (5.19%) 0.05

Laterality of PPD n (%)

Unilateral 4 9 (12%) 0.572

Bilateral 20 65 (88%)

Disease subtype n (%)

Schamberg disease 13 (54%) 50 (65%)

Majocchi's disease 6 (25%) 13 (17%)

Lichen aureus 3 (139%) 7 (9%) 0.291

Pigmented purpuric lichenoid dermatitis of Gougerot and Blum 1 (4%) 7 (9%)

Eczematoid-like purpura of Doucas and Kapetanakis 0 (0%) 0 (0%)

Unclassified 1 (4%) 0 (%)

CVI: Chronic venous insufficiency, PPD: Pigmented purpuric dermatosis, SD: Standard deviation

younger age group affected by this subtype (1,18). Additionally,
lichen aureus demonstrated the most prolonged disease
duration and exhibited a statistically significant preference for
unilateral lesions among other types, emphasizing its distinct
clinical profile.

The etiopathogenesis of PPD remains incompletely
understood, but several factors, including venous hypertension,
gravitational influence, strenuous physical activity, orthostatic
pressure, capillary fragility, infections, exposure to certain
medications, and contact allergens, have been proposed as
potential triggers of the disease (1,4,6). Various theories have
been proposed to elucidate the underlying mechanism, with
vascular pathology and immune mechanisms being widely
acknowledged as the predominant ones. These theories posit
that increased capillary dilatation and vascular fragility result
in the rupture of end capillaries in the papillary dermis.
Endothelial cell dysfunction triggered by oxidative stress or
immune-mediated mechanisms, venous hypertension, and
gravitational dependency are potential contributors of capillary
dilatation and fragility. It has been proposed that increased
intravenous pressure due to CVI could be another contributing
factor to PPD. The first study suggesting a possible link between
CVI and PPD was reported by Gonil et al. (14) where the
authors examined the prevalence of CVI in PPD patients and
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found that 75% exhibited CVI as detected by venous doppler
ultrasonography. However, due to the limited sample size (n=20),
no clear correlation and causal relationship between these two
entities could be established. Two subsequent more extensive
studies corroborated Goniil et al's (14) findings, reporting CVI
in 62.5% and 76.2% of PPD patients, respectively (12,13). Parsi
et al. (12) also demonstrated that treatment of underlying
CVI resulted in complete or partial resolution of the lesions in
95% of the patients. Nonetheless, in our cohort, a much lower
proportion of the PPD patients (23.8%) exhibited CVI detectable
with Doppler, compared to the previous studies. Interestingly, in
the study of Gupta et al. (16) Doppler ultrasonography of the
lower limbs did not reveal CVI in any of the 60 PPD patients. It
is important to note that neither the previous studies nor our
study incorporated a control group for comparative assessment
of CVI prevalence. Some large epidemiological studies reported
that CVI affects 7 to 30% of the general population, and
prevalence can vary depending on the population studied
and the definition used for CVI (19-21). In Tirkiye, 20-25%
of women and 10-15% of men are reported to be affected
by CVI (22). Considering that the reported prevalence of CVI
in the general Turkish population was comparable to the CVI
prevalence observed in our PPD cohort, our study suggests that
a substantial association between PPD and CVI is not evident.
However, further prospective studies with control groups are
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needed to draw a definitive conclusion. The comparatively lower
prevalence of CVI in our cohort, in contrast to prior studies’
findings, could be attributed to the cohort's younger mean age
and the more stringent inclusion criteria applied in our study.
We exclusively incorporated pathologically confirmed cases of
PPD, thereby mitigating the potential for clinical diagnostic
ambiguity between PPD and cutaneous manifestations of CVI,
such as stasis dermatitis, pigmentary alterations, and skin rashes.

Study Limitations

Our study has a few limitations that warrant consideration.
First, its single-centre, retrospective design poses some inherent
limitations including selection bias and unknown confounding
factors. Second, the operator-dependent nature of Doppler
ultrasound investigations, conducted by different operators,
may have introduced variability in the result. However, these
limitations may be outweighed by the strength of our study's
large sample size, which enhances the statistical power and
robustness of our findings.

In conclusion, our study expands our understanding of PPD
and its epidemiological and clinical characteristics, and offers a
valuable contribution to the field, emphasizing the complexity
and diversity of PPD presentations. Furthermore, considering
the relatively low prevalence of CVI among PPD patients in
our cohort, our findings suggest that routine Doppler US
investigations in all PPD patients may not be warranted in the
absence of other risk factors or relevant symptoms. However,
this conclusion should be applied cautiously due to conflicting
results in the literature. Further prospective studies with the
control groups are needed to establish the relationship between
PPD and CVI.
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Amac: Bu arastirmada, bir egitim ve arastirma hastanesinde 1-3 yasinda ¢cocugu yatan annelerde bakim 6z yeterliligi ve iliskili faktorleri belirlemek
amaclanmistir.

Gerec ve Yontem: Kesitsel tipte olan bu ¢alismaya, Temmuz-Aralik 2022 tarihleri arasinda yatarak tedavi goren 1-3 yas normal gelisim gdsteren
cocuklarin anneleri arasindan, katilmayi kabul eden 174 anne dahil edilmistir. Annelerin ebeveyn 6z yeterliliklerini 6l¢cmek icin Bob ve Emde tarafindan
gelistirilen, Tiirkce gecerlilik ve giivenilirligi yapilan "Anne Babalik Becerilerinde Ozyeterlik Olgegi" ve sosyo-demografik dzellikleri belirlemek icin
“Kisisel Bilgi Formu" kullanilmistir. Formlar yiiz yiize gérlisme yontemiyle doldurulmustur. Analizler SPSS 26 programi ile Student's t-testi, ANOVA

ve lineer regresyon analizi kullanilarak yapilmistir.

Bulgular: Annelerin 6z yeterlilik puan ortalamasi 206,7+19,3'tiir. Annenin lise ve lizeri mezuniyet durumuna sahip olmasinin, lise alti olmaya gore
olcek puanini 9,87 puan artirdigi goriilmistiir (p=0,005). Ailedeki kisi sayisinin artmasi, dlcek puanini 3,55 puan artirirken (p=0,013), annenin
calismiyor olmasi, calisma durumuna gore 6,7 puan artirmistir (p=0,045).

Sonuc: Annelerin egitim durumu, calisma durumu ve ailedeki kisi sayisiyla ebeveyn 6z yeterliligi iliskili bulunmustur. Toplum saghgmin yiikseltilmesi
acisindan annelerin egitim dizeyinin ytikseltilmesi, cocuk gelisimi ve bakimi konusunda egitilmesi ve calisan annelerin desteklenmesi 6nemlidir.

Anahtar Kelimeler: Ebeveyn 6z yeterliligi, cocuk gelisimi, sosyal destek, anne egitimi

Abstract

Objectives: This study aimed to determine care self-efficacy and related factors in mothers with 1-3 year old children hospitalized in a training and
research hospital.

Materials and Methods: In this cross-sectional study, 174 mothers of normally developing children aged 1-3 years who received inpatient
treatment between July and December 2022 were included. The “Self-Efficacy Scale in Parenting Skills", developed by Bob and Emde and validated
and reliable in Turkish by was used to measure the parental self-efficacy of mothers, and the "Personal Information Form" was used to determine
sociodemographic characteristics. The forms were filled out by face-to-face interview. Analyzes were made using Student's t-test, ANOVA and linear
regression analysis with the SPSS 26 program.

Results: The average self-efficacy score of the mothers is 206.7+19.3. It was observed that the mother's graduation from high school or above
increased the scale score by 9.87 points compared to being below high school (p=0.005). While increasing the number of people in the family
increased the scale score by 3.55 points (p=0.013), the fact that the mother was not working increased it by 6.7 points compared to the working
status (p=0.045).

Conclusion: Parental self-efficacy was found to be related to mothers' educational status, employment status and the number of people in the
family. In order to improve public health, it is important to raise the education level of mothers, educate them on child development and care, and
support working mothers.

Key Words: Parental self-efficacy, child development, social support, maternal education
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Kisinin belirli bir isi basarabilecegine dair kendine olan
inanci literatiirde "6z yeterlilik" olarak tanimlanmaktadir. Kisinin
kendine olan bu inanci, yapilacak is icin alinacak aksiyonu, bu
aksiyonun devam etmesini ve gorev ile ilgili performansini
etkilemektedir (1).

Ebeveyn 6z yeterliligi anne veya babanin, cocuklarinin bakimi
ve bilyitilmesiyle ilgili yapmalari gereken gorevlere iliskin
kendi potansiyelleri hakkinda sahip olduklari inan¢ ve yargilari
olarak tanimlanmaktadir (2). Oz yeterliligi yiiksek ebeveynler
cocuklarini etkin bir bicimde yetistirmek icin gerekli bilgiye
sahip olup, ebeveynlik gorevlerini en iyi sekilde yerine getirmeye
calismakta, cocuklariin ihtiyaglarinin farkinda olabilmekte,
onlarin gelisimlerini dikkatli sekilde takip etmekte, cocuklarina
daha iyi firsatlar olusturabilmekte ve bu konularda kendilerine
glivenmektedirler (3-5). Bu ebeveynler cocuklarinin refah
icinde blytimesi icin gerekli olan ortami fiziksel ve emosyonel
olarak olustururken ona ihtiyaci olan ilgiyi ve bakimi da uygun
sekilde vererek mutlu bir sekilde biiylimesini saglamaktadirlar
(6). Coleman ve ark. (7) yaptiklari bir calisma ile ebeveyn 6z
yeterliliginin yiiksek olmasinin, 1-3 yas araligindaki cocuklarin
gelisimlerini pozitif yonde etkiledigini ortaya koymuslardir.

Ebeveyn olarak hem annelerin hem babalarin cocuk bakimi
konusundaki 6z vyeterlilignin belirlenmesi 6nemlidir. Ancak
anneler aile icerisindeki belirlenmis rolleri nedeniyle cocuk
bakiminda 6n plana ¢cikmakta ve onlarin yaklasimlari cocuklarin
gelisiminde etkili olmaktadir. Bu yaklasim cesitli faktorlerden
etkilenir. Bu faktorler yas, egitim ve calisma durumu, bireysel
ozellikler, deneyimler, aldigi sosyal destek, cocuk sayisi ve
cocugun kendisi ile ilgili dediskenler olarak tanimlanmistir (8).
Bu degiskenler ayni zamanda annelerin ebeveyn 6z yeterliligini
de etkilemektedir. Literatur incelendiginde, hastanede cocugu
yatan annelerde bu konunun cok az calisildigi gorilmis
olup hasta bakiminda psiko-sosyal destek programlarinin
olusturulabilmesinin &n kosulu olarak, dncelikle bu annelerin
bakim 6z yeterliliginin yeterliliginin ve hangi faktorlerle iliskili
oldugunun gosterilmesi gerekmektedir.

Bu calismada bir egitim ve arastirma hastanesinde 1-3
yasinda cocugu yatan annelerde ebeveyn 6z yeterliligi ve iliskili
faktorleri belirlemek amaclanmistir.

Gerec ve Yontem

Bu arastirma Temmuz 2022-Aralik 2022 tarihleri arasinda
Saghk Bilimleri Universitesi, Giilhane Egitim ve Arastirma
Hastanesi Genel Pediatri Servisi'ne yatan 1-3 yastaki hastalarin
anneleri ile yiiriitiilmiis kesitsel tipte bir arastirmadir. Orneklem
hesaplanmamis olup calismanin yuritildigi 6 aylik strede
normal gelisimi olan 1-3 yas arasi ¢cocuklarin anneleri arasindan,

katilmayi kabul eden tiim anneler (174 kisi) calismaya dahil
edilmistir.

Kisisel bilgi formu; annenin sosyo-demografik dzelliklerini
belirlemeye ydnelik 16 sorudan olusmaktadir. Ebeveyn 0z
yeterlilik puani, "Anne Babalik Becerilerinde Ozyeterlik Olgegi
(The Self Efficacy for Parenting Tasks Index-Toddler Scale)"
ile hesaplanmistir. Bu d&lcek, 1-3 yas arasi cocuklarin anne
babalarinin 6z yeterlilik becerisini degerlendirmek tizere Bob ve
Emde tarafindan 1997 yilinda gelistirilmis, Tlirkceye uyarlanmasi
Elibol ve ark. (9) tarafindan 2007 yilinda yapilmistir. Olcegin
kapsam ve yapi gecerliligi yapilmis, faktér analizi sonucunda
faktorlerin aynismamasi nedeniyle tek faktér kullanilmigtir.
Uyarlama calismasi sonucunda &lcegin tlimiiniin Cronbach alfa
katsayisi= 0,93, test tekrar test giivenilirlik katsayisi 0,86 olarak
bulunarak gecerli glivenilir oldugu belirlenmistir. Elli bir maddeli
bu 6lcegin besli likert tipteki ifadelerinden uygun olani secilerek
her maddeden 1-5 arasi puan alinabilmekte olup minimum
puan 51, maksimum puan 255 olmaktadir. Olcekte kesim noktasi
olmayip toplam dlcek puani arttikgca ebeveyn 6z yeterliligi daha
yiiksek olarak degerlendirilir.

istatistiksel Analiz

Verilerin analizi SPSS 26 for Windows (SPSS, Inc.; Chicago,
USA) paket programi kullanilarak yapilmistir. Tanmimlayici
degerler sayi (n), ytizde (%), ortalama, standart sapma, ortanca
(medyan), minimum, maksimum olarak belirtilmistir. Strekli
degiskenlerin normal dagilima uygunlugu gorsel (histogram
ve olasilik grafikleri) ve analitik yontemler (Kolmogorov-
Smirnov ve Shapiro-Wilk testleri) kullanilarak incelenmistir.
Stirekli degiskenler normal dagilima uyduklari icin parametrik
(Student's t-testi, ANOVA) testler ile karsilastirilmistir. Siirekli
degiskenler arasindaki iliski degiskenler normal dagilima
uydugundan Pearson korelasyon testi ile sinanmistir. Yapilan
ikili karsilastirmalarla belirlenen farkli prediktorlerin ebeveyn
o0z yeterliligi 6lcek puanini dngdrmedeki etkileri ¢cok degiskenli
lineer regresyon analiziyle degerlendirilmistir. Tum analizler %95
gliven araliginda degerlendirilmis olup istatistiksel anlamhhk
diizeyi p<0,05 kabul edilmistir.

Calisma dncesi dlcegin Tirkce uyarlamasini yapan ekipten
ve Saghk Bilimleri Universitesi, Giilhane Tip Fakiiltesi Klinik
Arastirmalar Etik Kurulu'ndan izin alinmistir (tarih: 01.07.2022,
karar no.: 2022/104). Arastirmaya katilacak ebeveynlere calisma
hakkinda bilgi verildikten sonra yazili aydinlatilmis onamlari
alinmistir.

Calismanin yapilabilmesi icin gerekli finansal
arastirmacilar tarafindan karsilanmistir.

Bulgular

Bir egitim ve arastirma hastanesinde 1-3 yasinda cocugu
yatan ve calismaya alinan 174 anne ile ilgili tanimlayici bilgiler
Tablo 1'de verilmistir.

kaynak,
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Tablo 1: Katihmeilarin tanimlayici 6zellikleri n %
35 yas alti 14 65,5
Annenin yasi 35 yas ve lizeri 60 345
Ortalama + SS 32,5+4,9  Ortanca (min-maks) 32 (20-42)
18 yas ve alti 32 18,4
19-24 yas 95 54,6
Evlenme yagsi 25 yas ve lizeri 47 27,0
Ortalama + SS 22,1+3,9 Ortanca (min-maks) 21 (14-36)
1 54 31,0
2 73 42,0
Yasayan cocuk sayisi 3 ve iizeti 47 27,0
Ortalama + SS 2,1+1,1 Ortanca (min-maks) 2 (1-7)
1 77 443
5 2 42 24,1
Cocugun hastaneye yati sayist | 3 e iizeri 55 31,6
Ortalama + SS 2,5+2,4 Ortanca (min-maks) 2 (1-20)
2-3 56 32,2
. . 4 72 41,4
Ailedeki kisi sayisi 5 ve lizeri 46 26,4
Ortalama + SS 4,1+1,2  Ortanca (min-maks) 4 (2-9)
15000 TL alti 54 31,0
i 15000-25000 TL 60 34,5
Aylik gelir (TL) 25000 TL iizeri 60 34,5

Ortalama + SS 24831,6+20340,6

Ortanca (min-maks) 17000 (5500-150000)

ilkokul ve alti 29 16,7

Editim durumu Ortaokul 28 16,1
9 Lise 45 25,9
Lisans ve (zeri 72 41,4

Calismiyor mn7 67,2

Calisma durumu Caligiyor 57 328
Gebelikte sigara kullanma Kullanmamis 154 88,5
durumu Kullanmis 20 11,5
. . Yok 136 78,2
Kronik hastalik varhgi Var 38 218
o Lo Erkek 89 51,1
Cocugun cinsiyeti Kiz 85 489
Cocugun istenen gebelikten Hayir 26 14,9
olma durumu Evet 148 85,1

n: siklik, %: sttun yiizdesi

Calismaya katilan annelerin yas ortalamasi 32,5+4,9, evlenme
yasl ortalamasi 22,1+3,9 yildir. Annelerin yasayan cocuklarinin
sayisi ortalama 2,1+1,1 ve cocugunun hastaneye yatis sayisi
ortalamasi 2,5+2,4'tiir. Aile bireyi sayisi ortalama 4,1+1,2
bulunmustur. Aylik hane geliri ortalamasi 24831,6+20340,6 TL
olarak hesaplanmistir. Annelerin %?16,7'si ilkokul ve alti, %16,1'i
ortaokul, %25,9'u lise, %41,4'U lisans ve lizeri mezunudur ve
067,2'si herhangi bir iste calismamaktadir. Annelerin %11,5'i
gebeliginde sigara kullanmis olup 9%21,8'inin kronik hastalig
vardir. Annelerin hastanede yatmakta olan cocuklarinin %14,9'u
istenmeyen bir gebelik sonucu dogmustur ve tim cocuklarin
0051,1'i erkektir.

Tablo 2'de goriildigu gibi tim katiimeilarda 6lgek puani
ortalamasi  206,7+19,3 bulunmus, bazi sosyo-demografik
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oOzelliklere gdre puan ortalamalar degerlendirilmistir. Buna
gore annelerin egitim durumu ve ebeveyn 0z yeterlilik dlcek
puanlari arasinda anlamh bir iliski vardir (p=0,035). Halen 35 yas
altinda olan, evlenme yasi daha biiytik olan, cocuk sayisi daha az
olan, cocugunun hastaneye yatis sayisi daha az olan, evli olan,
herhangi bir iste calismayan, gebeliginde sigara kullanmamis
olan ve kronik hastaligi olmayan annelerin dlcek puanlari biraz
daha yulksek goziikmekte olsa da farklar istatistiksel olarak
anlamli degildir (p>0,05).

Farkh degiskenlerin dlcek puanini éngdrmedeki etkileri
lineer regresyon analizi ile degerlendirilmistir. Tablo 3'te
bu analizin sonuclarina bakildiginda annelerin 6z yeterlilik
olcegi puanlari ile ailedeki kisi sayisi, annenin egitim durumu
ve annenin calisma durumu arasinda anlamh bir iliski oldugu
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Tablo 2: Katihmailarin tanimlayici 6zelliklerine gore anne babalik becerilerinde dzyeterlik dlcegi puanlarinin dagilimi

Olcek puani p-degeri
Ortalama + SS Ortanca (Min.-Maks.)
f)lgek puani 206,7+19,3 207,0 (153-250) -
Sosyo-demografik ozellikler
. 35 yas alti 207,8+19,5 207,0 (153-250) "
AULIEUTONEE, 35 yas ve iizeri 204,6+18,9 206,0 (166-244) 0,290
18 yas ve alti 203,3+17,1 203,5 (172-241)
Evlenme yasi 19-24 yas 206,9+20,1 206,0 (153-247) 0,471*
25 yas ve lizeri 208,7+19,3 211,0 (166-250)
1 207,9+20,2 209,5 (153-246)
Yasayan cocuk sayisi 2 207,0+17,3 207,0 (165-238) 0,726
3 ve lizeri 204,9+21,6 203,0 (170-250)
1 208,3+19,1 208,0 (170-250)
Cocugun hastaneye yatis sayis 2 206,1+22,3 204,5 (153-246) 0,614*
3 ve lzeri 205,0+17,3 205,0 (166-241)
2-3 206,9+20,0 208,0 (153-246)
Ailedeki kisi sayis 4 206,5+17,4 207,0 (165-239) 0,995**
5 ve lizeri 206,7+21,7 205,0 (170-250)
Capn Lise alti 202,3+20,5 200,0 (153-250) .
Egitim durumu Lise ve {izeri 208,9+18,5 21,0 (165-247) 0.035
Cahismiyor 208,2+18,8 208,0 (153-250) .
(TR Calisiyor 203,6+20.2 204,0 (165-244) 0,138
15.000 TL alti 205,3+18,2 203,5 (170-250)
Gelir durumu 15.000-25.000 TL 208,0+20,5 209,0 (153-246) 0,762
25.000 TL Gzeri 206,7+19,4 206,5 (165-247)
. . Kullanmamis 207,3+18,9 207,0 (165-250) "
Gebelikte sigara kullanma durumu Kullanmis 20244225 205.0 (153-241) 0,292
. Yok 207,9+19,3 208,0 (165-250) .
Kronik hastalik Var 202,2+19,1 198,5 (153-244) 0,108
. L Erkek 207,7+20,2 207,0 (153-250) "
(UGN GRS Kiz 205,7+18,5 206,0 (170-247) 0,486
. . Hayir 205,4+16,9 202,0 (173-235) .
Cocugun istenen gebelikten olma durumu Evet 206.9419.8 207.0 (153-250) 0,701

*Student's t-testi, **ANOVA testi
Ort.: Ortalama, SS: Standart sapma, Min.-Maks.: Minimum-Maksimum

Tablo 3: Bagimsiz degiskenlerin anne babalik becerilerinde 6zyeterlik 6lcegi puanini 6ngorme durumlarinin lineer regresyon analizi ile
incelenmesi

catsayiar %95 GA atsaiar | ¢ o-dolirl

B Standart hata | Alt sinir Ust sinir Beta
Sabit 178,95 14,26 150,80 207,11 - 12,55 <0,001
Annenin yasl -0,48 0,32 -1,10 0,14 -0,12 -1,52 0,131
Evlenme yasi 0,75 0,43 -0,10 1,59 0,15 1,74 0,083
Ailedeki kisi sayisl 3,55 1,41 1,76 6,34 0,22 2,52 0,013
Cocugun hastaneye yatis sayisi -0,44 0,61 -1,64 0,77 -0,05 -0,72 0,474
Egitim durumu 9,87 3,48 3,00 16,75 0,24 2,84 0,005
Calisma durumu -6,72 3,33 -13,30 -0,14 -0,16 -2,02 0,045
Kronik hastalik varligi -4,54 3,51 -11,48 2,40 -0,10 -1,29 0,198

GA: Glven araligi
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goriilmektedir (p<0,05). Annenin lise ve {zeri mezuniyet
durumuna sahip olmasi lise ve alti mezuniyet durumuna gore
ebeveyn 6z vyeterlilik dlcek puanini 9,87 puan artirmaktadir.
Ailedeki kisi sayisinin 1 artmasi annenin ebeveyn dl¢ek puaninin
3,55 puan artirmaktadir. Annenin herhangi bir iste calismamasi,
calisan annelere gore ebeveyn 6z yeterlilik 6lcek puanini 6,7
puan artirmaktadir. Diger degiskenler annelerin 6z yeterlilik
olcegi puanlarini anlamh sekilde etkilememektedir (p>0,05).

Ebeveyn 6z vyeterliligi, cocugun saglikli  gelisim
gosterebilmesi acisindan 6nemli bir belirleyicidir. Annelerin
ebeveynlik davranislarini biyiik olclide belirleyen 6z yeterlilik
algilarinin olusmasinda onceki iliskileri, aldiklari sosyal destek,
egitim, gelir diizeyi gibi faktdrler rol oynamaktadir (4). Anne
Babalik Becerilerinde Oz Yeterlik Olcegi'nden alinan puanin
yliksek olmasi, ebeveyn 0z yeterliliginin yiiksek oldugunu
gosterir. Calismamizda annelerin ebeveyn 6z yeterliligi puan
ortalamalari  206,7+£19,3 olarak bulunmustur. Ayni  0lcek
kullanilarak tlkemizde yapilan bazi arastirmalarda annelerin
puan ortalamalar 192,8, 194,3, 196,1, 182,5, 212,6 seklinde elde
edilmistir ve bizim ¢calismamizin ortalamasinin ¢cogu ¢alismaya
gore yiiksek oldugu gortilmektedir (8,10-13). Farkh bélgelerdeki
annelerin ebeveyn 6z yeterlilik diizeyleri farkliliklar gésterebilir
ayrica arastirmanin yapildigi calisma gruplarinin yas, egitim ve
benzeri cesitli 6zellikleri de sonuclar etkileyebilir.

Calismamizda lineer regresyon analizi sonucunda ailedeki kisi
sayisi, egitim durumu ve calisma durumu ebeveyn 6z yeterliligi
lizerine istatistiksel olarak anlamli bulunan degiskenlerdir.
Ailedeki kisi sayisinin artmasi annenin ebeveyn 06z yeterliligi
olcek puanmini 3,55 puan artirmistir (p=0,013). Bu durum;
calismamizda sosyal destek alma durumu her ne kadar 06zel
olarak incelenmemis olsa da annenin ailedeki diger lyelerden
aldigi sosyal destekle iliskili olabilir. Sosyal destek, bireyi stresin
olumsuz sonuclarindan koruyan ve toplum tarafindan kabul
edildigi inancini artiran bir olgu olup kisinin kendine olan
guiveninin artmasini saglayarak 6z yeterliligini gelistirmektedir
(14). Akrabalarindan ve esinden sosyal destek alan annelerin
ebeveyn 0z yeterliliklerinin daha yiiksek oldugunu ortaya
koyan calismalar mevcuttur (15,16). Diger yandan Kusku'nun
calismasinda, aile niifusu ile annelerin 6z yeterlilik dlcegi alt
puan ortalamalari arasinda iliski bulunmamustir (13).

Arastirmada annelerin egitim durumuna gore ebeveyn
0z yeterlilik puanlarinin farklilastigi, lise ve Ustli mezuniyete
sahip annelerin, lise ve alti mezuniyete sahip annelere gore
ebeveyn 6z yeterlilik puanlarinin 9,87 puan daha yiiksek oldugu
gorilmistir (p=0,005). Annenin egitim diizeyinin artmasiyla
cocuk gelisimi hakkinda daha fazla bilgi sahibi olundugu ve
ebeveynlik stratejilerine sahip olmalarindan dolayr ebeveyn
oz yeterlilik algisimin arttigr ortaya konmustur (4). Literatiirde
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annelerin  6grenim durumlarina go6re 0z yeterliliklerinin
farkhlasmadigina dair calismalar da mevcuttur (17,18).
Calisma grubumuzun egitim diizeyi Tirkiye geneline gore
oldukga yliksek olup %67,3'l lise ve lizeri egitime sahiptir (19).
Egitim diizeyi dusik olan kadinlarin ebeveyn 6z yeterliliginin
diisiik olmasinin cocuk saghgini olumsuz etkiledigini soylemek
mimkiindiir bu nedenle Glkemizde kadinlarin egitim diizeyinin
artirilmasi 6nem gostermektedir.

Calismayan annelerin ebeveyn 6z yeterlilik puaninin ¢alisan
annelere gore 6,7 puan daha yiliksek oldugu goriimistir
(p=0,045). Calismayan anneler, cocuklariyla daha cok vakit
gecirerek cocuklariyla olan etkilesimini daha fazla gelistirebilme
firsati bulabilmektedir, bu durum onlarin annelik becerilerine
daha cok glivenmelerine sebep olabilir. Calisan annelerin
1-3 yastaki cocuklarini giin icinde bakiciya ya da yakinlarina
birakmak, isten geldiklerinde evdeki islerle ilgilenmenin yani
sira cocuklariyla ilgilenmek durumunda olmalari annelerin
stres diizeylerini artirdigi icin 6z yeterlilik sorunu yasamalarina
neden olabilir. Arastirma sonucumuza benzer sekilde ¢alismayan
annelerin puan ortalamalarinin ¢alisan annelere gore yuksek
oldugunu ortaya koyan calismalar bulunmaktadir (21,22)
Bunlarin aksine calisan annelerin ebeveyn 6z yeterliliklerinin
calismayan annelere gore daha vylksek olarak gorildigu
arastirmalar da vardir (8,17). Bu sonuclara dayanarak annenin
calismamasi degil de calisirken ortaya cikan sorunlar icin her
tlrlu aile ici ve kurumsal destedin saglanmasi sorunun ¢ozimii
icin dogru bir yaklasim olacaktir.

Arastirma bulgularina bakildiginda anne yasi ile ebeveyn 6z
yeterliligi arasinda anlamli bir iliski bulunmamistir, ancak 35 yas
alti annelerde dlcek puani biraz daha yiiksek goziikmektedir.
Oztiirk ve Giren'in (22) arastirmasinda annelerin yasina gore
ebeveynlige yonelik genel tutum, ilgi, yeterlilik ve ebeveynlikten
saglanan doyum puanlari degismemistir. Bir baska calismada
da annelerin ebeveyn 6z yeterlilik puaninin yas grubuyla iliskili
olmadigi gosterilmistir (18). Buna karsilik duygusal yeterlik alt
boyutunda yasla birlikte ebeveyn 6z yeterliligin arttigini ortaya
koyan calismalar da vardir (13). Daha ileri yasta olmak deneyim
ve benzeri nedenlerle 6z yeterlilige olumlu etki yapabilecegi
gibi, ileri yasta olanlarin daha ¢cok cocuga sahip olma, zaman
kisitlihgr gibi durumlari olumsuz etki de yapabilir.

Calismada annelerin evlenme yasi arttikca 6lcek puanlari
istatistiksel olarak anlamli olmasa da bir miktar artis
gostermektedir. Kadinlarda evlenme yasinin artmasinin daha
saghikl bir evliligin olusmasini sagladigr ve bunun da ebeveyn
yetkinlik algisini pozitif yonde etkiledigi gosterilmistir (23,24).
ileri yasta evlenmis olan annelerin egitim diizeylerinin yiiksekligi
ve diger sosyo-kiltiirel ozellikleri 6z yeterlilik diizeyini olumlu
etkileyebilir.

Cocuk sayisi ile annenin ebeveyn &z yeterlili§i arasinda
anlaml iliski bulunmamistir. Cocuk sayisina goére anneler
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arasinda ebeveyn 6z yeterlilik algilarinin degismedigini gosteren
calismalarin yani sira bir calismada ii¢ ve daha fazla cocuga sahip
olan annelerin ebeveyn 6z yeterliliklerinin daha yiiksek oldugu
ortaya konmustur (16,21). Diger taraftan annelerin yoksulluk,
egitimsizlik ve fazla sayida ¢ocuk sahibi olmalarinin ¢ocuga
ayrilan siire ve ilgiyi azalttigi gosterilmistir (25). Calismamizda
istatistiksel olarak anlamli bulunmasa da 3 ve daha fazla
cocugu olanlarda dlcek puanlari daha distiktiir. Cocuk sayisinin
artmasinin 6z yeterlilik tizerine olumlu etkisi yani sira, kendisine
ve cocuguna vakit ayiramama, ekonomik sikintilar gibi sonuglar
ebeveynlikle ilgili tutumlar ve 6z yeterlili§i olumsuz sekilde de
etkileyebilir.

Calismada c¢ocugun hastaneye yatis sayisiyla annenin
ebeveyn 0z yeterliligi arasinda anlamli iliski goriilmese de
hastaneye ilk yatisi olan c¢ocuklarin annelerinin ebeveyn 6z
yeterlilikleri biraz daha yiiksek gériilmistiir. Oz vyeterliligi
yiiksek olan ebeveynler cocuklarinin saghklarini daha cok
onemsemekte, gelisimlerini daha cok desteklemekte ve onlar
icin uygun gevresel ortam olusturmaktadirlar (4). Cantilav ve
ark. (26), bronkopnémoni nedeniyle yatisi yapilan cocuklarin
annelerinin 6z yeterlilik algilarini inceledikleri bir calismada,
tekrarli yatis vyapilan cocuklarin annelerinin 6z yeterlilik
algilarinin ilk kez yatan cocuklarin annelerine gore daha diisuk
oldugunu gostermislerdir. Annenin ebeveyn 6z vyeterliliginin
cocugun sagligr Uizerinde etkisi oldugu sdylenebilir

Bir diger arastirma bulgusu olarak gelir durumu ile annelerin
ebeveyn 06z yeterlilikleri arasinda anlamli bir iliski gortilmemistir.
Literatiirde gelir durumuyla annenin ebeveyn 6z vyeterliligi
arasinda iliskinin olmadigini gdsteren calismalar olmasinin
yani sira (22,27) sosyo-ekonomik diizeyi ebeveyn olmanin
pek cok ydniyle iliskilendiren cahsmalar da bulunmaktadir
(28). Calismamizda gelir bilgisinin dogru sekilde alinmasinda
eksiklikler olabilir, bu anlamda bu calisma ebeveyn 6z yeterliligin
gelirle iliskisini ortaya koymak acisindan ¢ok yeterli olmayabilir.

Arastirma sonuclarina gdre kronik bir hastaliga sahip olan
annelerin ebeveyn 6z yeterlilik puanlari kronik hastaligi olmayan
annelere gore daha dustik goriinmekle birlikte farklar istatistiksel
olarak anlamli degildir. Bandura'ya (29) gore fiziksel performans
ve saglik durumu, 6z yeterliligin bedensel gostergeleridir ve
bedensel hastaliklar ve islev bozukluklari 6z yeterliligi olumsuz
etkileyebilir. Kronik hastaliga sahip olmak, kronik hastaligin
cesidi ve agirligina gore degismekle birlikte, annenin kendisiyle
ilgili takip etmesi gereken ilag¢ saatleri, kontroller, bazen agri,
halsizlik gibi semptomlar nedeniyle ¢ocuga verilecek bakimi
etkileyebilir.

Cocugun cinsiyeti ile ebeveyn 6z yeterliligi toplam puani
arasinda mevcut calismada iliski bulunmamistir. Literatiirde
de cocuklarin cinsiyetine gore ebeveyn 06z yeterlilik dlcegi
alt boyutlarinda farklilik olmadigi goriilmistir (8,20). Fakat
kiiltiirel faktorlere bagl olarak kiz ¢cocugu olan annelerin 6z
yeterliliklerinin daha yiiksek oldugunu gdsteren calismalarin

yani sira (16,30) toplumdaki erkek cocukla ilgili distincelerin
sonucu olarak onlarin daha cok ilgi gordiigiinden bahseden
calismalar da vardir (31).

Gebelikte sigara kullananlar az sayida olup 6lcek puanlari
duslk gibi goriinmekle beraber ebeveyn 6z yeterliligi ile arasinda
istatistiksel anlamda iliski bulunmamistir. Ayrica cocugun
istenmeyen bir gebelikten olmasinin da ebeveyn 6z yeterliligi ile
anlamh bir iliskisi bulunmamistir.

Calismanin Kisitlhiliklari

Bu calismanin kisithligi, yalnizca bir egitim arastirma
hastanesinde vyapilmis olmasi nedeniyle tim topluma
genellenememesidir. Ayrica sadece 1-3 vyas c¢ocugu olan
annelerin alinmis olmasi diger bir kisitliliktir. Sadece bu yas
grubunda cocugu hastanede yatan annelerin ebeveyn 0z
yeterlilikleri hakkinda fikir verebilir.

Sonu¢ olarak calismaya katilan annelerin ebeveyn 6z
yeterlilik puan ortalamasi 206,7 olarak bulunmustur. Yapilan
diger calismalara bakildiginda bu puanin calisma grubunun
sosyo-kiiltiirel 6zelliklerine de bagli olarak yiiksek degerlere yakin
oldugu sdylenebilir. Annelerin egitim durumunun yiikselmesi,
annenin calismiyor olmasi ve ailedeki kisi sayisinin artmasi
ebeveyn 0z yeterliligini artirmaktadir. Annenin ¢ocuguyla
daha cok ilgilenebildigi ya da ailedeki kisi sayisinin artisiyla
muhtemelen destek alabildigi durumlarda ve egitim dizeyi
ylksek annelerde ebeveyn 6z yeterlili§inin arttigi goriilmektedir.

Toplum saghgi agisindan kadinlarin egitim diizeylerinin
ylkseltilmesi, annelerin gebelikten itibaren cocuk gelisimi
ve bakimi konusunda egitilmesi énem tasimaktadir. Calisan
annelerin cocuklariyla daha ¢ok zaman gecirmeleri icin is yeri
politikalarinda iyilestirmelere gidilmeli ve cocuklarini giivenle
birakabilecekleri ortamlar saglanmalidir. Hastanelere bagvuran
ebeveynlere ve cocuklarina bakim veren saglik profesyonelleri,
ebeveyn 6z yeterliligi dusiik olan bireylere destek olmali ve
onlari dogru yonlendirmelidir.
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Antibiotic Preference in Interventions Frequently Performed by Pediatric Surgeons and
Pediatric Urology Doctors in Turkiye
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Amag: Yaygin cocuk lrolojisi girisimlerinde antibiyotik kullanimina iliskin uygulamalar net degildir. Bu nedenle pratik uygulamalarimiz degisken
olabilir. Bu anket calismasinda cocuk cerrahlari ve cocuk tirologlari tarafindan sik uygulanan irrolojik girisimlerde Tiirkiye'deki cerrahlarin antibiyotik
tercihlerinin degerlendirilmesi amagland.

Gereg ve Yontem: Calisma dncesinde yerel etik kuruldan 21.11.2022 tarih ve 110-626-22 sayili onay alindi. Google Forms iizerinden hazirlanan anket
sorulari e-posta yoluyla cocuk cerrahisi ve cocuk lrolojisi uzmanlarina ulastirildi. Calismayi 40 cerrah cevapladi.

Bulgular: Katilimeilarin %90'i cocuk cerrahisi uzmaniydi ve %40'1 16 yildan daha tecriibeliydi, %40'i liniversite hastanesinde ¢alismaktaydi. Distal
hipospadias onarimlarinda ameliyat dncesinde %80, ameliyat sonrasinda %90, proksimal hipospadias onarimlarinda ameliyat 6ncesinde %85,
ameliyat sonrasinda ise %97,5 antibiyotik kullanma orani belirlendi. Secilen antibiyotik tiirleri soruldugunda ise; hipospadias hastalarina en sik 1. ve
2. kusak sefalosporinler tercih edildi. Pyeloplastide %95, lreteroneosistostomi ve mesane augmentasyonu ve/veya Mitrafanoff/Monti'de %97,5 ele
gelmeyen testis nedeni ile laparoskopik eksplorasyon yapilanlarda %57,5 inguinal yaklasimla fitik veya hidrosel onarimlarinda %30 ve endolirolojik
girisimlerde %62,5 oraninda antibiyotik uygulandigi tespit edildi. Mesane augmentasyonu yapilan hastalarda da en sik 3.kusak sefalosporin (%51,3)
tercih edilmekle beraber ikinci en sik tercih aminoglokozitler (%028,2) oldu. Coklu ilag kullanimi en belirgin mesane augmentasyonunda g6zlendi.

Sonug: Diinyada oldugu gibi Tiirkiye'de de cocuk Grologlar arasinda, cerrahi dncesinde veya sonrasinda proflaktik antibiyotik kullanimi hakkinda
fikir birligi yoktur. Bu konuda standardize edilmis yaklasimlarin belirlenebilmesi icin kanita dayali, randomize kontrollii, genis hasta gruplarini iceren
calismalarla belirlenmis net yonergelerin olusturulmasi gerekmektedir.

Anahtar Kelimeler: Antibiyotik, cocuk tirolojisi, cerrahi, koruma

Abstract

Objectives: The practices regarding the use of antibiotics in common pediatric urology procedures are not clear. Therefore, our practical approaches
may vary. This survey aimed to evaluate the antibiotic preferences of surgeons in Turkey in urological procedures commonly performed by pediatric
surgeons and pediatric urologists.

Materials and Methods: Ethical approval was obtained from the local ethics committee on 21.11.2022, with approval number 110-626-22. The
survey questions, prepared using Google Forms, were sent via email to pediatric surgery and pediatric urology specialists. The study was completed
by 40 surgeons.

Results: 90% of the participants were pediatric surgery specialists, and 40% had over 16 years of experience. 40% of the participants worked in
university hospitals. The rate of antibiotic use was determined to be 80% before and 90% after surgery in distal hypospadias repairs, and 85%
before and 97.5% after surgery in proximal hypospadias repairs. When asked about the selected antibiotic types, first and second-generation
cephalosporins were most commonly preferred for hypospadias patients. In pyeloplasty, antibiotic use was 95%, and in patients who underwent
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laparoscopic exploration for an undescended testicle, it was 57.5%. Inguinal approaches for hernia or hydrocele repairs had a 30% antibiotic use
rate, and endourological procedures had a rate of 62.5%. The most commonly preferred antibiotic in patients undergoing bladder augmentation was
third-generation cephalosporins (51.3%), followed by aminoglycosides (28.2%). Multiple drug use was most pronounced in bladder augmentation

cases.

Conclusion: Similar to the global practice, there is no consensus among pediatric urologists in Turkey regarding the use of prophylactic antibiotics
before or after surgery. In order to establish standardized approaches, evidence-based, randomized controlled studies involving large patient groups

are needed to develop clear guidelines.

Key Words: Antibiotics, pediatric urology, surgery, prophylaxis

Literatiirde yaygin cocuk tirolojisi girisimlerinde antibiyotik
kullanimina iliskin uygulamalar net degildir. Bu nedenle pratik
uygulamalarimiz degisken olabilir (1).

Cerrahi ©ncesinde veya sonrasinda antibiyotik kullanimi
postoperatif enfeksiyon oranini azaltabilir (2). Bununla birlikte
uygun olmayan antibiyotik kullaniminin da direng, kolit gelisimi,
hastanede kalig siiresinde ve harcamalarda artma, artmis
morbidite ve mortalite gibi riskleri vardir (3).

Bu anket calismasinda cocuk cerrahlari ve cocuk Urologlari
tarafindan sik uygulanan (irolojik girisimlerde Turkiye'deki
cerrahlarin antibiyotik tercihlerinin belirlenmesi amacland.

Gerec ve Yontem

Calisma dncesinde Ankara Universitesi, insan Arastirmalar
Etik Kurulu'ndan 21.11.2022 tarih ve 110-626-22 sayili onay
alindi. Google Forms iizerinden hazirlanan anket sorulari
Tiirkiye Cocuk Cerrahisi Dernedi ve Pediatrik Uroloji Dernegi
araciligr ile e-posta yoluyla cocuk cerrahisi ve cocuk Urolojisi
uzmanlarina ulastirildi. Calismayr 40 cerrah cevapladi. Yanit
alinan katilimeilarin cevaplari degerlendirildi.

Bulgular

Katilimcilarin %90t ¢ocuk cerrahisi uzmaniydi ve %40'
16 yildan daha tecrlbeliydi. Katilimcilarin %401 lniversite
hastanesinde, %22,5'i de 0zel hastanede calismaktaydi.
Katilimcilarin %62,5'i hastanenizde flora calismasi yapildi mi
sorusuna hayir cevabini verdi.

Distal hipospadias onarimlarinda ameliyathanede veya
ameliyat oncesinde antibiyotik kullanimi soruldugunda %80,
ameliyat sonrasinda %90 evet cevabi alindi (Tablo 1). Proksimal
hipospadias onarimlar soruldugunda ameliyathanede veya
ameliyat oncesinde antibiyotik kullanimina %85, ameliyat
sonrasinda ise %97,5 evet cevabi alindi. Secilen antibiyotik
turleri soruldugunda ise; hipospadias hastalarina en sik 1. ve 2.
kusak sefalosporinler tercih edildi (Sekil 1). Distal hipospadiasta,
ameliyat sonrasi 3-7 giin boyunca (%36,1 g¢ogunlukla) ve
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agizdan (%58,3 cogunlukla) en sik kullanilan tedavi yaklasimi
oldu. Proksimal hipospadiasta ise sonda ¢ikana kadar (%51,3
cogunlukla) ve damardan (%64,1 cogunlukla) en sik tercih
edilen yaklasim oldu.

Pyeloplasti yapilan hastalarda antibiyotik kullanma orani
%95, lreteroneosistostomi (UNC) ve mesane augmentasyonu
ve/[veya Mitrafanoff/Monti vyapilan hastalarda 97,5 idi
(Sekil 2). Pyeloplasti ve UNC vyapilan hastalarda en sik 3.
kusak sefalosporinler (%34,2 ve %35,9) tercih edildi. Mesane
augmentasyonu vyapilan hastalarda da en sik 3. kusak
sefalosporin (%351,3) tercih edilmekle beraber ikinci en sik tercih
aminoglokozitler (%28,2) oldu. Coklu ilag kullanimi en belirgin
mesane augmentasyonunda gozlendi (Sekil 3).

Ele gelmeyen testis nedeni ile laparoskopik eksplorasyon
yapilanlarda %57,5 geleneksel orsiopeksilerde ise 9037,5
oraninda antibiyotik kullanimma evet denildi. Laparoskopik
herni veya hidrosel onarimlarinda %55 ve inguinal yaklasimla
fittk veya hidrosel onarimlarinda %30 oraninda katilimel
antibiyotik kullandigini belirtti.

Basit endotirolojik girisimlerde %62,5 ¢cogunlukla antibiyotik
kullanma tercih edildi. Bununla birlikte basit endolirolojik

Tablo 1: Evet-hayir sorularina verilen yanitlar

Antibiyotik kullanma oranlan Evet (%) | Hayir (%)
Distal hipospadias preoperatif/peroperatif 80 20
Distal hipospadias postoperatif 90 10
Proksimal hipospadias preoperatif/

peroperatif e 15
Proksimal hipospadias postoperatif 97,5 2,5
Pyeloplasti 95 5
Ureteroneosistostomi 97,5 2,5
e
Orsidopeksi 37,5 62,5
Ele gelmeyen testis icin tanisal laparoskopi 57.5 42,5
Basit endoiirolojik islemler 62,5 375
ionngauri?nﬁl yaklasimla kasik fitigi, hidrosel 30 70
Laparoskopik kasik fitigi, hidrosel onarimi 55 45
Ejfgamnaeggzplfllglra;:gda direnc gelisimi ile ilgili 375 62,5
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islemler antibiyotik kullaniminda baskin tercihin en belirsiz
oldugu soru oldu (Sekil 4). Katilimeilarin %24't TMP-SMT, %24l
lUclincti kusak sefalosporin, %20'si ikinci kusak sefalosporin,
%16'si penisilin ve yine %716'si birinci kusak sefalosporin
kullanmayi tercih etti.

W Penisin W 1 i W 2 Kusak IS

20

10

[

hi di if Distal i

Sekil 1: Hipospadias ameliyatlarinda tercih edilen antibiyotik tiirleri

Proksimal hipospadias preoperatif Proksimal hipospadias postperatif

Mesane ve/veya Mi /Monti igin

Trimethoprim-Sulfametaksazol [N
Tazosin [N 1
Penisilin + aminoglikozit + metronidazol [N 1
Penisilin + Aminoglikozit [N
penisilin [
3:kusak sefalosporin | —
3 kusak + nitrofurantoin N >
3.kusak + metranidazo! [ >
3.kusak + aminoglikozit |
2.kusaksnitroimidazol+aminoglikozit [N
2.kusak sefalosporin + aminoglikozit + metranidazol [ 1
2.kusak sefalosporin N
2.kusak + aminoglikozit [ >
1.kusak sefalosporin [N
Lkusak +metronidazol+gentamisin [N 1
Lkusak +aminoglikozit [N ©

0 2 s 6 s 10 1 1

Sekil 2: Mesane augmentasyonunda kullanilan antibiyotik ttirleri

Orsidopeksilerde antibiyotik kullaniyor musunuz? evet %37,5 (n=15)

>16 yilkk uzman
11-15 yihk uzman  E——
6-10 ik uzman  ——
0-5 yillk uzman

OzelHastane ——

Egitim Aragtirma H:
Devlet
Universite

Sekil 3: Orsiopekside antibiyotik kullananlarin dagihimi

5 h 12 rd:

Inguinal yaklagimla kasik fiti, hidi yaptig!
antibiyotik kullamyor musunuz? evet %30 (n=12)

B R T T T S ——
11-15 yillk wman  E——
6-10 ydhkuzman  EE—

0-5yillik uzman

Ozel Hastane  E——

Egitim Arag
Deviet Hastanesi |
s F

1 2 3 a 5 6

Sekil 4: inguinal yaklagimla kasik fitigi ve hidrosel hastalarinda
antibiyotik kullananlarin dagilimi

Basit Ii] jik islemler igin
rimatontmsurmectsnt [ -
3 - 1
3 kusak sefalosporin - 1
4 1 2 3 4 5 6

Sekil 5: Endotirolojik girisimlerde kullanilan antibiyotikler

Giinlibirlik  islemler  icin ~ cogunlukla  antibiyotik
kullanilmamakla beraber kullanan katilimcilar penisilin veya 1.
kusak sefalosporini tercih etti.

Cocuk Urolojisi ameliyatlarindan énce ve sonra kullanilan
antibiyotik tercihleri, uygulama zamanlari ve dozlari kliniklere
gore cesitlilik gostermektedir. Antibiyotik tercihi; hastanin
yasl, acilan viicut boslugu, ameliyat siiresi, kateter veya dren
kullanimi, bobrek ve karaciger fonksiyonlari, hastanin bilinen
bagisiklik durumu, daha oOnceki hastalardan edilen tecriibeye
gore belirlenebilir (2). Genel olarak ameliyati yapan cerrahin
antibiyotik yapip/yapmama ve yaparsa hangisini tercih etme
yetkisi/sorumlulugu oldugu kabul edilmis gibidir (3).

Cerrahi alan enfeksiyonlari tlim saghk-bakimi iligkili
enfeksiyonlarin  licte birini olusturmaktadir. Ayrica tiim
onlemlere ragmen cerrahi alan infeksiyonu gelisen olgularda
mortalitenin %75 ile iliskili oldugu dusiintilmektedir (4).

Temiz islemlerde (yara yeri enfeksiyonu olmayan,
gastrointestinal ve genitoliriner sisteme giris yapiimadan
kapatilanislemler) genel olarak antibiyotik kullanimi gerekmedigi
kabul edilir, ancak bunun icin bile 2022 yilinda yayinlanan bir
konsensusa gdre protez cihazi kullanilan ve kasik ile perineal
insizyon yapilan islemler hari¢ tutulmustur (5). Temiz kontamine
islemlerde genel olarak koruma amacli antibiyotik kullaniminin
uygun olacagi kabul edilir (5). Bu cerrahi grubuna obstriiksiyonlu
veya obtriiksiyonsuz idrar yolu malformasyonlari, tas hastaliklari
ve i¢ veya dis kateter kullanilan islemler dahil edilebilir (5).

Temel amac postoperatif donemde insizyon bdlgesinde
olusabilecek kontaminasyonu énlemek degil, operasyon sirasinda
olusabilecek bakteriyel kontaminasyonu O6nlemektir (6). Bu
durumda proflaksi amagli verilen antibiyotiklerin postoperatif
yirmi dort saatten daha fazla kullanilmamasi gerekir. Bununla
birlikte en sik yapilan yanhs uygulama postoperatif dénem
enfeksiyon endisesi ile proflaksi siirelerinin uzun tutulmasidir
(6). Yaklasik 250.000 pediatrik cerrahi prosediiriin 5 yillik
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retrospektif incelemesi, profilaksi gerektiren cocuklarin yalnizca
%82'sinin profilaksi aldigini ve hastalarin %40'inin, hicbir endike
olmadigi halde profilaksi aldigini gostermistir (7).

ideal antibiyotik kullanimi igin, dogru antibiyotik secilmeli,
en uygun yoldan, etkin dozda, optimum araliklarla, uygun stireyle
verilmeli ve dogru tani sonrasi baslanmalidir. Dogru antibiyotik
kullanimi icin mikrobiyolojik olarak kanitlanmis bir enfeksiyon
varhgi ve gelisecek bir enfeksiyon olasiligi arastiriimaldir. Uygun
antibiyotik kullanimi, hem nazokomiyal hem de endojen florada
direng gelisiminin 6nlenmesini saglayacaktir (3). idrar yolu
enfeksiyonlar (iYE) tanisindan 6nceki 30 glin icinde amoksisiline
maruz kalma ile ampisilin ve amoksisiline klavulanta direng
ihtimalinda dort kat artis oldugu g6sterilmistir (8).

Secilecek antibiyotik cerrahi alanin florasinda olan ve
etken olma ihtimali yliksek mikroorganizmalara karsi etkili,
dar spekturumlu ve minimum yan etkiye sahip olmalidir.
Sefalosporinler tiim bu 6zelliklere sahiptir (9). Bununla birlikte,
gram negatif bakteriler icin aminoglikozid veya kinolon,
anaerob bakteriler i¢in metronidazol fornidazol veya klindamisin
kullanilabilir (10).

Saghk Bakanhgi'nin yayinladigi rehberde cocuk Urolojisi
ameliyatlarinda (hipospadias, pyleoplasti, epispadias ve refli
ameliyatlari..vb) sefazolin (20-30 mg/kg V) kullanilmasini
onermektedir (11).

Bu calismada  tiim  ameliyat  tirleri  birlikte
degerlendirildiginde en cok tercih edilen antibiyotik tiirii ise
seftriakson olmustur.

Uroloji Dernedi yonergeleri temiz cerrahi
islemlerde antibiyotik  kullanimini  sadece iliskili ~ risk
faktorlerinin - mevcut oldugu durumlarda ©Onerir. Avrupa
yonergeleri ise temiz prosedirler icin rutin olarak antibiyotik
kullaniimasini  6nermemektedir (12). Yapilan arastirmalara
gore hastanede yatan hastalarin yaklasik %30'unda antibiyotik
kullanilmaktadir. Bu hastalarin yaklasik %45'inde rasyonel
olmayan kullanim mevcuttur (3). Cai ve ark. (13) cerrahi
islemlerde koruma amacli antibiyotik uygularken Avrupa Uroloji
Dernegi (EAU) kilavuzlarina uymanin postoperatif enfeksiyon
oranini artirmadan antibiyotik kullanimini azalttigini ve ayni
zamanda maliyet etkin oldugunu gostermistir.

Amerikan

Perioperatif ilag reaksiyonlarinin gériilme sikligi 1/5 000-25
000 arasinda degismektedir ve bunlarin yaklasik %6'si mortal
seyretmektedir (14,15). Antibiyotik iliskili anaflaksi en ciddi
yan etkilerden biridir ve %8-28 arasinda goriilmektedir (2).
Bununla birlikte Hsieh ve ark. (2) yaptigi bir calismada pediatrik
trologlarin sadece %®61'i antibiyotikle ilgili karar vermelerinde
advers reaksiyonlarin 6nemli oldugunu belirtmislerdir (16).

2020 yilinda yayimlanan bir derlemede perioperatif antibiyotik
kullanimlari ve enfeksiyon hakkindaki yayinlar incelenmis ve
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calismalarin %9'unda preoperatif, %34'linde ise postoperatif
antibiyotik kullanimmin bildirildigi saptanmistir (16). Enfeksiyon
sikliklart hakkinda yazilmis 171 makalede bile antibiyotik
tercihlerini belirtme orani %57 olarak hesaplanmistir (16).

Hipospadias ~ onarimlarinda  perioperatif  antibiyotik
kullanimi, calismalarda bildirildigi gibi, yliksek yanlilik riski ve
antibiyotiklerin komplikasyonlari dnledigine dair diistik diizey
kanit g6steren bir meta analiz ile tartisma konusu olmustur (17).
2022 yilinda yayinlanan bir paneldeki konsensus sonucunda ise
hipospadias onarimlarinda sefazolin (30 mg/kg maks 2 gr iV)
insizyondan 6nceki 30 dakika icerisinde uygulamasi dnerilmistir.
Ardindan kateter cikana kadar (>6 haftalik hastalarda 2 mg/kg
trimethoprim sulfametaksazol oral) kullanilabilir (5).

Kim ve ark. (1) 2018 yilinda yayinladiklari calismalarinda;
2016 ingiliz Cocuk Urolojisi Dernegi (BAPU) ve 2017 Amerikan
Cocuk Urolojisi Dernegi (AAPU) toplantilarinda bes farkl
senaryodan olusan coktan secmeli bir anket uygulamislar. Yiiz
yirmi alti katiimeinin yanitlari degerlendirildiginde; hipospadias
cerrahisi icin antibiyotik kullanma soruldugunda %084
oraninda, kateter veya stent birakilan hipospadias ameliyatlari
soruldugunda ise sirasiyla %81 ve %84 oraninda antibiyotik
kullanildigini tespit etmislerdir (1). Yine 2017 yilinda Glaser ve
ark. (18) yaptigi bir anket galismasinda hipospadias cerrahisi
yapilan hastalarda antibiyotik recete etme sorgulanmis ve %78
oraninda stent durdugu stirece antibiyotik kullanildigi sonucuna
varilmistir.

Bu calismada da benzer olarak distal ve proksimal hipospadias
ameliyatlarinda ameliyat ©ncesi ve sonrasi antibiyotik
kullanma oranlari %80 ile %97,5 arasinda degismektedir.
Distal hipospadiasta, ameliyat sonrasi 3-7 giin boyunca (%361
cogunlukla) ve proksimal hipospadiasta ise sonda ¢ikana kadar
(%51,3 cogunlukla) ameliyat sonrasi en sik tercih edilen yaklasim
olmustur.

Urolojik ameliyatlarda antibiyotik kullaniminin sorgulandig
baska bir anket calismasinda, preoperatif antibiyotik kullanimi,
pyeloplastide %89, acik Ureter reimplantasyonunda % 91,
actk mesane rekonstriiksiyonu ameliyatlarinda %97 olarak
saptanmistir (2). Bu calismada da benzer sekilde pyeloplasti
yapilan hastalarda antibiyotik kullanma orani %95, UNC ve
mesane augmentasyonu vefveya Mitrafanoff/Monti yapilan
hastalarda %97,5 idi.

Yakin tarihlerde yapilmis iki farkli calismada stent kullanilan
pyeloplasti hastalarinda stent c¢ikarilana kadar proflaktik
antibiyoterapi  uygulanmasinin ~ faydalari  incelenmistir.
Antibiyotik kullanilan ve kullanilmayan gruplar arasinda
idrar yolu enfeksiyonu goriilmesi acisindan anlamh bir fark
izlenmemistir (19,20). Bu anket ¢alismasinda da driner sistemin
acildigr islemlerde antibiyotik kullanimi belirgin olarak daha
ylksek gozlenmistir.
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Pediatrik Uroloji hastalari lizerinde yapilan bir calisma
tim yara siniflamalarinda cok dusiik (%0,8) oranda yara yeri
enfeksiyonu sikligi  gostermistir (21). Temiz prosediirlerde;
antibiyotik  kullanilmasi ile yara yeri enfeksiyonunda
azalma arasinda anlaml bir iliski saptanmamistir, yara yeri
enfeksiyonlarinin ¢ogu (tlimiiniin antibiyotik aldigi) temiz
kontamine yaralarda meydana gelmistir (21). Saglik Bakanhg
rehberine gore de siinnet ve inguinal herni gibi operasyonlardan
once hastanin risk faktorii yoksa antibiyotik kullanimi énerilmez
(11). Son calismalar da temiz vyaralarda (stinnet/siinnet
revizyonlari, penil deride deri kopriileri, kordi onarimlari...vs gibi
penis derisi ile ilgili islemler, inguinal herni, inguinal veya skrotal
orsiopeksiler, iretromeatoplasti,... vb.) antibiyotik uygulanmasini
onermemektedir (5).

Calismalar pediatrik fitik onarimlari ve orsiopeksilerde
proflaktik antibiyoterapi uygulanmasinin ortadan kaldiriimasini
onermis olsa da, kiicik hasta gruplar ve nadir de olsa
postoperatif cerrahi yara yeri enfeksiyon insidansi, glicli kanit
icin daha biyiik bir hasta kohortunu gerektirir (22).

Rensing ve ark. (12) 2018 yilinda yayinladiklari calismalarinda
orsiopeksi yapilan hastalar geriye donik incelenmis ve cerrahi
alan enfeksiyonunu ©nlemek icin perioperatif antibiyotik
kullanimi olasi zararlarinin faydalarindan daha agir oldugunu
yazmislardir.  Bu ankette 0037,5'luk oranda antibiyotik
kullaniliyor olmasi endise verici olabilir.

Bu calismada inguinal kesi ile yapilan fitik, hidrosel ve
orsiopeksi islemlerinde diger girisimlere gore en diistik oranda
antibiyotik kullanimi saptanmistir. Ancak yine de kullanan %30-
37,5'lik bir grup meveuttur (Sekil 3 ve 4). Katiimcilarin yaklasik
lUcte birinin temiz prosediirlerde bile antibiyotik kullanmasinin
gerekcelerinin daha ileri ¢calismalarla irdelenmesi gerekmektedir.

Preoperatif tekrarlayan idrar yolu enfeksiyonu; cerrahi alan
enfeksiyonu ve postoperatif idrar yolu enfeksiuyonu gelisimi
icin onemli bir risk faktoriidiir. Herhangi bir Grolojik islemden
once idrar yolu enfeksiyonu dislanmalidir (5).

idrar  tahlili ve kiltiri, IYE durumunda uygun
antibiyoterapinin diizenlemesi icin tas tedavisi dncesi standart
tetkik olarak kabul edilir (23). Ancak buna ragmen tedavi
oncesinde steril idrar kiiltiiri olan hastalarda bile enfeksiy6z
komplikasyonlar ortaya cikabilir (23). URS komplikasyonlari
arastinldiginda sepsis (%0,3) veya IYE (%0,95) gibi oldukca
distik oranlar bildirilmistir (23).

Saglik Bakanhgi Rehberi cocuk hastalarda, sistoskopi icin
risk faktorii yoksa antibiyotik kullanmaya gerek olmadigini
ve litotripsi icin ise sefazolin kullaniminin yeterli oldugunu
yazmaktadir (11). ileri yasta ise endorirolojik islemlerde TMP-
SMT, ikinci veya Uclinci kusak sefalosporinler ve florokinolonlar
tercih edilebilir (11). Baska bir calismada ise sistoskopi ve diger
endoskopik islemlerde, Grolojik malformasyon veya tekrarlayan
idrar yolu enfeksiyonu dykusti varhginda, trimethoprim

sulfametaksazol (2 mg/kg trimethoprim, oral, >6 haftalik
hastalarda) ya da amoksisilin/klavulonik asit (50 mg/kg, oral/
iV, amoksisilin) veya gentamisin (2,5 mg/kg IV/IM) kullaniimasi
onerilmektedir (5).

Amerika'dayapilanbiranket calismasinda, bu calismadan elde
edilen sonuclara (%62) benzer olarak endotrolojik islemlerden
sonra antibiyotik kullanimi %50 olarak hesaplanmistir (2).
Ancak katilimcilarin endotirolojik islemler soruldugunda belirgin
bir antibiyotik tercihinin olmadi§ini gézlemlenmistir (Sekil 5).

Dinyada oldugu gibi Tirkiye'de de cocuk (irologlar
arasinda, cerrahi 0Oncesinde veya sonrasinda proflaktik
antibiyotik kullanimi hakkinda fikir birligi yoktur. Genel olarak
cerrahi proflaksi yaklasiminin literatiirdeki dnerilerden cok daha
defansif oldugu soylenebilir. Bu konuda standardize edilmis
yaklagimlarin belirlenebilmesi icin kanita dayali, randomize
kontrolli, genis hasta gruplarini iceren calismalarla belirlenmis
net yonergelerin olusturulmasi ve bu konuda cerrahlarin
bilgilerinin giincellenmesi gerekmektedir.
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Endoscopic Balloon Dilation of Esophageal Strictures in Children
with Esophageal Atresia: 19 Years’ Experience

Ozofagus Atrezili Cocuklarda Ozofagus Darliklarinda Endoskopik Balon Dilatasyonu: 19 Yillik
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Abstract

Objectives: Endoscopic balloon dilation (EBD) is a frequently used method in the treatment of esophageal strictures in patients with esophageal
atresia. The aim of this article is to convey our 19 years of experience in EBD performed in patients with esophageal atresia.

Materials and Methods: Thirty-seven patients with esophageal atresia who developed esophageal stricture and underwent EBD between 2003 and
2022 were included in the study. The number of EBD sessions, the time elapsed between dilations, the size of the dilated balloon, the development
of complications after the procedure, additional surgical intervention and the follow-up periods were evaluated.

Results: In patients with esophageal atresia, EBD was performed at an average of 0.72-month (2 weeks-29 months) intervals, average of 3.3 months
after the primary repair. EBD was performed only one time in 6 patients (16.2%), after the single procedure, the patients did not have clinical
symptoms or need for dilation. Time between two last dilation procedure is 4.5 months (1-48). Esophageal perforation was seen in 7 cases (8.8%)
and was managed with conservative treatment. In 14 of the patients, it was observed that the need for dilation was continued.

Conclusion: EBD is minimally invasive and safe method for esophageal strictures after primary esophageal atresia repair. It prolongs the time
required for dilation with a higher success rate in anastomotic strictures. The optimal number of dilations should be determined and accompanying
comorbidities should be treated primarily.

Key Words: Children, dilation, endoscopy, esophageal atresia, stricture

Amag: Endoskopik balon dilatasyonu (EBD), 6zofagus atrezili hastalarda 6zofagus darliklarinin tedavisinde siklikla kullanilan bir yéntemdir. Bu
makalenin amaci, 6zofagus atrezili hastalarda uygulanan EBD'deki 19 yillik deneyimimizi aktarmaktir.

Gerec ve Yontem: 2003-2022 vyillari arasinda 6zofagus darli§i gelisen ve EBD uygulanan 37 &zofagus atrezili hasta calismaya dahil edildi. EBD
seans sayisi, dilatasyonlar arasinda gegen siire, dilate balonun boyutu, islem sonrasi komplikasyon gelisimi, ek cerrahi girisim ve takip siireleri
degerlendirildi.

Bulgular: Ozofagus atrezisi olan hastalarda primer onarimdan ortalama 3,3 ay sonra, ortalama 0,72 ay (2 hafta-29 ay) araliklarla EBD uygulandi. Alti
hastada (%16,2) sadece bir kez EBD uygulandi ve bu hastalarda klinik semptom veya dilatasyon ihtiyaci g6riilmedi. Son iki dilatasyon islemi arasinda
gegen siire 4,5 aydi (1-48). Yedi olguda (%8,8) dilatasyon islemi sonrasi 6zofagus perforasyonu goriildii ve konservatif olarak tedavi edildi. Hastalarin
14'linde dilatasyon ihtiyacinin devam ettigi gorildi.

Sonuc: EBD, 6zofagus atrezisi primer onarimi sonrasi 6zofagus darliklari icin minimal invaziv ve glivenli bir yontemdir. Anastomoz darliklarinda daha
yiiksek basari orani ile dilatasyonlar arasi gecen sireyi uzatir. Optimal dilatasyon sayisi belirlenmeli ve dncelikle eslik eden komorbiditeler tedavi
edilmelidir.

Anahtar Kelimeler: Cocuklar, dilatasyon, endoskopi, 6zofagus atrezisi, darlik
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Introduction

Esophageal strictures are seen due to different congenital
and acquired etiologies in childhood and adolescence.
Esophageal strictures, especially strictures developing in the
anastomotic line, are the main complications after surgical
repair of esophageal atresia.

It has been shown that esophageal stricture occurs in 18%
to 50% of patients undergoing esophageal atresia repair (1).

The survival rate of infants born with EA has improved
significantly, from 80% to over 95%, in recent years, despite
this high rate of complication, with recent advances in surgical
techniques and neonatal care (2).

In the treatment of strictures, open surgical methods,
dilatation with bougie, dilatation with balloon catheter and
fluoroscopic dilations are applied. It is accepted that minimally
invasive surgery should be preferred more frequently, especially
in pediatric patients. As a result of this approach, it has made
open surgery much less preferable by highlighting bouginage and
endoscopic dilatation in the treatment of esophageal strictures
(3). Since the first successful Endoscopic balloon dilation (EBD)
in children, many studies have compared bouginage and EBD in
the treatment of esophageal strictures.

Bougie dilation was the first procedure widely available to
dilate esophageal strictures. Since the first successful endoscopic
dilation in the treatment of esophageal strictures, many studies
have evaluated the results of EBD as an alternative to bouginage
(4-6). In some studies comparing the two methods, it has been
reported that, although there are no significant differences,
EBD has a higher success rate and a lower complication rate
and reduces the number of dilations (7-9). Fluoroscopy-guided
EBDs under general anesthesia are becoming a more preferred
method today (8,9).

The risk of complications such as perforations and the need
for fluoroscopic balloon dilation increases in recurrent strictures.
Complications caused by frequent exposure to anesthetic
substances and psychological problems in children who have
to enter the operating room frequently can also increase. This
leads us to the use of agents such as steroids and mitomycin
C which have been used to inhibit new collagen and stricture
formation as conservative treatment. Recurrent strictures are
also common in patients with gastroesophageal reflux disease
(GERD) due to increased acid exposure. This shows the necessity
of antireflux treatment in patients with esophageal atresia and
GERD (10).

Strictures are performed at different frequencies and balloon
sizes according to the need determined by the length, location,
comorbidities differences also change the frequency of dilation,
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complications and approaches to these complications. We have
previously reported our clinical experience to demonstrate the
efficacy and safety of fluoroscopic balloon dilation by evaluating
the outcomes of patients undergoing fluoroscopic balloon
dilation due to anastomotic stricture or corrosive ingestion (11).

The aim of this article is to present the experience of our
clinic in fluoroscopic balloon dilation, which is accepted as a
current and safe approach in the treatment of esophageal
strictures with esophageal atresia, by presenting the results of
19 years.

Materials and Methods

We retrospectively reviewed the medical records of 37
patients with esophageal atresia who underwent fluoroscopic
balloon dilation at our institution between 2003 and 2022. The
need for dilation of patients with suspected esophageal stricture
was determined according to symptoms such as dysphagia score
(simplified dysphagia severity rating scale), decreased tolerance
depending on the consistency and caliber of the food pieces, and
water soluble upper gastrointestinal (Gl) contrast radiographies
were deployed each esophageal atresia patient one week after
primary repair, then when patients are symptomatic.

All of the patients’ demographic features, primary diagnosis,
additional diseases, level of stricture, total number of dilations,
balloon sizes used in the first and last dilation, time between
dilations, complications due to the procedure, gastrostomy
opening, need for additional surgical procedure, therapeutic
agent injection, trial of C-mac, preoperative upper Gl contrast
radiographies, time spent without the need for dilation, and the
follow-up time were reported.

All the esophageal dilation procedures were performed by
using upper GI flexible endoscopy with endotracheal intubation
under general anesthesia by experienced surgical and anesthesia
team. The informed consent form was obtained from the first-
degree relatives of the patients.

The flexible endoscope (Olympus, Tokyo, Japan) is advanced
through the mouthpiece and the balloon catheter (Boston
Scientific, Cork, Ireland) was passed through the working
channel of the endoscope. Then the balloon catheter was
advanced through the stricture and balloon was inflated with
radiopaque contrast solution. Before inflation, correct placement
of the deflated balloon was checked fluoroscopically using an
intraoperative mobile C-arm fluoroscopy machine which is
compatible with the operating table. The length of the balloon
was 5.5 cm, and the diameters range from 6 to 20 mm and
were translucent in color. The balloon was inflated up to 4-10
atm pressure and kept inflated for 5 min. After confirming the
persistence of the "waist" and it was both endoscopically and
fluoroscopically safe, the diameter of the balloon was increased.
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Appropriate balloon catheter size was selected by the
surgeon by evaluating the patient's age, body weight, the
severity of the esophageal stricture determined on the
fluoroscopic image, and the balloon catheter sizes used in the
patient's previous dilations. Usually the procedure lasted 15 to
20 minutes.

Antibiotic prophylaxis was not routinely given unless there
were any complications. All patients underwent chest X-ray 2
hours after the procedure. If no pathological finding is detected
in the patients examination and chest X-ray, the patients
were started to feed orally with soft food and discharged 3-4
hours after the procedure. Upper Gl contrast study was not
performed routinely in asymptomatic patients. Patients with
severe strictures were called back after 4-6 weeks. Symptom
monitoring was recommended for patients with mild strictures
and no need for dilation for more than 3 months.

Total of 37 patients who underwent fluoroscopy-assisted
endoscopy dilation due to esophageal stricture between 2003
and 2022 were included in the study. The patients underwent
fluoroscopy-assisted endoscopy dilation an average of 6 times
per patient, with an average of 0.72 months between the first
dilation and the last dilation procedure (Table 1).

In patients with esophageal atresia, dilation was performed
at an average of 0.2 month (2 weeks-29 months) intervals,
average of 3.3 months after the primary repair. Endoscopic
dilation was performed only one time in 6 patients (16.2%),
after the single procedure, the patients did not have clinical
symptoms or need for dilation.

Patients were dilated with an average of 6-8 mm balloon
catheter in the first procedure, and an average of 12-15 mm
balloon catheter in the last procedure (Table 2). In 31 patients,
larger size balloon catheter was used in repetitive procedures.
Balloon dimensions could not be standardized because they
differ according to patients age, degree of stricture.

No complication was seen in 86% of the patients after the
procedures (n=32). Esophageal perforation after balloon dilation
was seen in 4 cases (10.8%), anastomotic leakage in one case
(2.7%). No additional surgery was performed after endoscopic
dilation in any of the patients with esophageal atresia and all
the complications managed with conservative treatment. Oral
nutrition was stopped, parenteral nutrition was started, and
broad-spectrum antibiotics were started after consultation with
pediatric infectious diseases.

Segmental resection and primary anastomosis was
performed in 2 patients (5.4%) and colonic interposition in 2
patients (5.4%) who did not benefit from endoscopic dilation.
Gastric pull-up was performed in 2 patients (5.4%) with isolated
esophageal atresia. The patients received antireflux treatment
in the first year of their lives. Despite this, fundoplication
surgery was performed on patients who developed GERD. Nissen
fundoplication was performed in 4 patients with severe GERD.
An average of 5 dilatations were performed in 4 patients with
accompanying GER, and it was observed that stricture also
developed in the distal esophagus in these patients. Gastrostomy
tube was totally inserted in two patients (5.4%) who could
not be fed orally and had failed endoscopic dilation. Then, the
gastrostomy tubes of the patients who did not need it were
removed. Except for 4 patients, they are fed orally.

Table 1: Patients, location of stricture, number of dilatations, balloon size, follow-up

Esophageal | Epidermolysis . . Cricopharyngeal : Aberrant
Pathology atresia bullosa Caustic strictures bar Achalasia subclavian artery
Patients (n) 37 21 14 4 2 1
Sex (F/M) 16/21 10/1 8/6 31 0/2 1/0
Location of the stricture (cm) | 13.6* 15.1 21 10.3 32 15
Number of dilatation 6 5 18 4.7 1.5 7
Balloon size (first) 6-8 10-12 10-12 8-10 15-18 8-10
Balloon size (last) 12-15 15-18 18-20 12-15 18-20 18-20
Time between first and last
dilatation (month) 0.72 3.8 2.3 1.6 0.3 2.2
Time between the last two
dilatations (month) 2.9 6.5 > > 6.5 8

5 11 (steroid (n=6);
Intralesional injection Gt - steroid and - - -

mitomycin C (n=5)

Follow-up (months) 43.6 59.2 52.2 35 53 29
*: - Usually, the anastomosis, F/M: Female/male
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Table 2: Complications, success, additional surgery
Orally fed 33 18 14 3 2 1
patient (89.1%) (85.7%) (1000%) (75%) (100%) (100%)
Gastrostomy
Reanastomosis - 2; -3;
Additional colonic interposition - 2; colocin Gastrostomy - 1
. . Gastrostomy - 4 | . o - -
surgery gastric pull-up - 2; interposition
Gastrostomy - 10 -1;
stent - 1
Success rate, n | 36 13 10 3
' 0 0
(%) (92.3%) (61.9%) (71.4%) (75%) 2 (100%) 1 (100%)
Complications/ | 5 (perforation/ _ 2 (perforation/ | _ _
treatment conservative) conservative)
. . . . Aberrant
Patients Esophageal atresia Epidermolysis Caystlc Cricopharyngeal Achalasia subclavian
bullosa strictures bar artery

Intralesional steroid injection was applied to the stricture
area in the following fluoroscopic dilation procedures in 5
patients who developed strictures in the early period and needed
frequent dilatation. The injection was applied to 2 patients with
the first endoscopic dilation procedure, and 3 patients after an
average of 3.8 (1-12) endoscopic dilation sessions. After the
injections, an average of 1.2 (2-3) endoscopic dilations were
performed. Triamcinolone acetonide (Sinecord®) was used for
intralesional steroid injection at a dose of 0.5 mg/kg (total
dose of 40 mg), divided into four equal amounts and injected
in four quadrants of the esophagus at the proximal edges of
the stricture before dilatation and the total number of injection
sessions differed individually according to dysphagia relief.

The dilation need of the patients was determined primarily
according to the clinical symptoms. Upper Gl contrast study was
performed in all patients.

In the follow-ups, in one patient (2.7%), a total of 8 dilatation
procedures were performed from January 2020 to August 2022.
The clinical symptoms of the patient were evaluated and it
was observed that the need for dilatation still continued. One
patient with VACTERL association and one patient with Fallot
Tetralogy died due to comorbidities.

Today, the development of minimally invasive surgery shows
its effects in many areas. Major surgeries performed in the
past are less preferred now. Treatment of resistant esophageal
strictures was esophageal replacement (6,13,14). In this process,
the colon is generally preferred (6,15). The size of the operation,
the presence of several anastomoses in different places, the late
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start of feeding; It creates both intraoperative and postoperative
difficulties for these patients who already have malnutrition
and generally developmental delay. One of the advantages of
the procedure is that oral feeding is possible after two hours
(16). In addition, it is more preferred especially for pediatric
patients in terms of protecting the physiology and anatomy of
another part of the intestinal system (3).

It is seen that intraoperative and postoperative
complications in EBD are lower than other methods (3,15,17).
The question of whether the dilatation procedure should be
performed routinely or in symptomatic patients was evaluated
by comparing the approaches of different centers from the
study of Koivusalo et al. (18), and it was concluded that dilation
would be the right approach in case of symptom development.

This situation indirectly affects the length of hospital stay
(8,19). Since the esophagus could not be visualized in dilation
with bougie, it was observed that the perforation was more
(14,17,19,20). In esophageal replacement, anastomotic leakage,
anastomotic stricture, mediastinitis, ileus etc. Complications
such as these are seen, medical and surgical methods are
preferred (3,15). Simultaneous endoscopic and fluoroscopic
imaging of the esophagus in EBD reduces the complication rate.

When we look at the literature, the success rate of
EBD is 92-100%; dilatation with bougie 87%; esophageal
replacement appears to be 89% (4,19,21-23). In our study, 30
patients discontinued the follow-up due to the lack of clinical
problems. The acceleration of anabolic processes, thanks to
the sufficient calories they take in patients whose swallowing
problem improves, causes weight gain, improvement of growth
retardation and indirectly an increase in the quality of life (16).
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When we look at current research, although there are
many large series of publications, there are important topics of
discussion. Inflating time of the balloon, reprocessing interval,
necessity of contrast radiography before the procedure etc.
Although new studies suggest that the balloon should be
followed with swelling in the mean of 15 minutes, we think
that earlier deflating at the upper end of the esophagus
would be beneficial. This is important in order to avoid
possible complications by preventing vagal compression. With
endoscopic and fluoroscopic imaging, the inflation rate of the
balloon can be easily evaluated and decided. We think that this
is one of the reasons that reduces the complication compared
to dilation with bougie.

In the literature, it was observed that the recovery period
after the development of damage to the esophageal lumen is
6-24 months (24). Recurrence of stricture can be prevented by
endoscopic dilations performed at reqular intervals during the
remodeling process (25). In another literature, it was reported
that it was necessary to wait 2 years before deciding that
endoscopic dilation had failed (26). Esophageal replacement can
be performed if it is seen that the esophageal stricture continues
and the time between dilation procedures is not shortened
although endoscopic dilation procedures are performed at
reqular intervals for 2 years.

In the study of Pearson et al. (27), it was observed that
anastomotic leakage and stricture, which is more common in
the lower esophagus, developed in patients with GER disease.
This shows that it is necessary to perform antireflux surgery
in reflux patients who do not respond positively to medical
treatment in order to reduce the need for dilation (27).

In recentyears, it has been shown that intralesional or topical
drug (such as steroids) applications to the stricture area reduce
the number of dilations, prolong the time between dilations
and reduce the rate of application for esophageal replacement.
(14,28-31). For the first time in 1995, steroid injection was shown
to reduce stricture (30). Although a statistical comparison could
not be made, the data obtained in this study are similar to other
studies and support that early steroid use is more successful.

Esophageal strictures are mostly seen at the anastomotic
line in patients with esophageal atresia. The dilation needs of
patients and the location of esophageal strictures depends
on the time of primary esophageal atresia repair, the type
of esophageal atresia, and the experience of the operating
surgeon. Although EBD is considered as the safest approach in
the treatment of strictures, repetitive procedures increase the
complication rate. The optimal number of dilations should be
determined, accompanying comorbidities should be treated

primarily and the treatment success of experienced clinics
should be evaluated.
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Abstract

Objectives: In this study, we aimed to evaluate the change in anxiety levels of anesthesiology and reanimation physicians who worked in the initial
fight against the coronavirus disease-2019 (COVID-19) pandemic in Tirkiye while trying to understand the factors affecting the change in anxiety.

Materials and Methods: An online survey of two parts was conducted between December 2020 and March 2021. The first part included questions
to identify the sociodemographic information, while the second part included the State-Trait Anxiety Scale Inventory.

Results: 19.2% (n=233) of 1210 anesthesiology and reanimation physicians responded to the questionnaire. The mean age of the participants was
37.61+9.36, and the survey was mainly answered by research assistants (39.4%) and specialists (39.4%). A negative significant relationship was
found between age and the State (p=0.001) and the Trait Anxiety Scale (p=0.017). The State-Trait Anxiety Scale scores among research assistants
differed significantly from those of professors (p=0.043 and p=0.039, respectively). The State Anxiety Scale scores were also significantly higher in
participants in daily shifts than those who worked night shifts (p=0.011). The State-Trait Anxiety Scale scores of the participants living alone were
significantly higher than those living with family and friends (p=0.003 and p=0.049, respectively).

Conclusion: Psychological care and treatment for anesthesiology and reanimation physicians, especially young research assistants and specialists
living away from the support of their families during a pandemic becomes more important but is clearly neglected.

Key Words: Anesthesiologists, anxiety, COVID-19, pandemic, State-Trait Anxiety Scale survey

Amag: Bu calismada, Turkiye'de koronaviriis hastaligi-2019 (COVID-19) pandemisi ile ilk miicadelede gorev alan anesteziyoloji ve reanimasyon
hekimlerinin anksiyete diizeylerindeki degisimi degerlendirmeyi ve anksiyete degisimini etkileyen faktorleri ortaya ¢ikarmayr amagladik.

Gerec ve Yontem: Aralik 2020 ve Mart 2021 tarihleri arasinda iki béliimden olusan cevrimici bir anket gerceklestirildi. ilk bbliimde sosyodemografik
bilgileri belirlemeye ydnelik sorular yer alirken, ikinci bdliimde Durumluk-Surekli Kaygi Olcegi Envanteri yer aldi.

Bulgular: Ankete 1210 anesteziyoloji ve reanimasyon hekiminin %19,2'si (n=233) yanit verdi. Katihmcilarin yas ortalamasi 37,61+9,36 olup
anketi agirlikli olarak arastirma gérevlileri (%039,4) ve uzmanlar (%39,4) yanitladi. Yas ile Durumluk (p=0,001) ve Siirekli Kaygi Olcegi (p=0,017)
arasinda negatif yénde anlamli bir iliski bulundu. Arastirma gérevlilerdeki Durumluk-Siirekli Kaygi Olcedi puanlari, 6gretim Gyelerinin puanlarindan
anlamli diizeyde farkliydi (sirasiyla p=0,043 ve p=0,039). Gece vardiyasinda gdrev alan katilimeilarda Durumluk Kaygi Olcedi puanlari da giindiiz
vardiyasinda gorev alanlara gére anlamli derecede daha yiiksekti (p=0,011). Yalniz yasayan katilimcilarin Durumluk-Siirekli Kaygi Olcegi puanlari,
ailesi ve arkadaslariyla yasayanlara kiyasla anlamh dlzeyde yiiksekti (sirastyla p=0,003 ve p=0,049).
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Sonuc: Anesteziyoloji ve reanimasyon hekimlerinin psikolojik olarak desteklenmesi oldukc¢a 6nemlidir fakat agikc¢a ihmal edildigi gorilmektedir.
Bu durum pandemi donemi icerisinde aile desteginden uzak kalmis, geng arastirma gorevlileri ve uzmanlar igin ¢cok daha fazla 6nem tagimaktadir.

Anahtar Kelimeler: Anestezist, anksiyete, COViD-19, pandemi, Durumluk Siirekli Kaygi Olcegi

Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) caused the coronavirus disease-2019 (COVID-19)
pandemic, which emerged in the Wuhan province of China in
2019. It caused approximately 770 million people to be infected
and 7 million people to die, and according to the World Health
Organization, the highest mortality and morbidity seen in recent
years (1). The first case of COVID-19 in Tiirkiye was reported on
March 9, 2020, and the first death due to it was on March 16,
2020 (1).

As in the rest of the world, healthcare professionals are
one of the most affected groups as they undertook the most
fundamental task in the initial fight against the COVID-19
pandemic and had to overcome many difficulties including, but
not limited to, increased responsibilities, accumulated workload,
unknowns about the use of personal protective equipment,
inadequacy in their numbers leading to extended working hours
in critical patient care, lack of adequate access to social support,
and increased mortality and morbidity reported in media in this
profession (2).

Anesthesiology and reanimation specialty is undoubtedly
one of the specialties at the forefront of the fight against the
COVID-19 pandemic. It can easily be assumed that stress and
anxiety levels increased in anesthesiology and reanimation
physicians working in intensive care units with a higher risk of
viral exposure during the COVID-19 pandemic as they worked
with patients infected or potentially infected with COVID-19 in
operating rooms, performed invasive and non-invasive airway
interventions on those patients, and were responsible for
code blue applications including interventions of in-hospital
cardiopulmonary arrest and peri-arrest situations (3). However,
there is no report on the changes of anxiety levels of this group
in Tlrkiye during the pandemic. Therefore, this descriptive study
aimed to determine the anxiety experienced by anesthesiology
and reanimation physicians due to the COVID-19 pandemic
and reveal the factors affecting anxiety, ultimately to increase
the awareness of anxiety and psychosocial changes affecting
anesthesiologists due to the pandemic.

Materials and Methods

The survey study was carried out in the Department of
Surgical Medical Sciences, Anesthesiology and Reanimation
at Ankara University, Faculty of Medicine, and was approved
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by Ankara University, Faculty of Medicine Clinical Research
Ethics Committee with the decision number: 110-652-20
on 27.11.2020. The questionnaire was conducted through
the website SurveyMonkey® (SurveyMonkey, San Mateo,
CA) and directed to the members of the Turkish Society of
Anaesthesiology and Reanimation (TARD). The self-administered
anonymous voluntary answers from anesthesiology and
reanimation physicians were collected between December 2020
and March 2021.

The survey contained 36 questions consisting of two main
parts and aimed to collect demographic data and identify
the causes of anxiety among anesthesiology and reanimation
physicians during the pandemic. The first part of the survey
included multiple-choice or direct-answer questions to identify
the sociodemographic information, occupational, health, and
lifestyle characteristics, and changes in the working conditions
of the participants during the COVID-19 pandemic. The second
part of the questionnaire included the State-Trait Anxiety Scale
Inventory to compare the changes in emotions and behaviors
of anesthesiology and reanimation physicians during the
pandemic (4). The State Trait Anxiety Scale Inventory is a test/
questionnaire and shows the strength of a person's feelings
of anxiety. State anxiety (S-anxiety) can be defined as fear,
nervousness, discomfort, etc. and other situations resulting in
the activation of the autonomic nervous system. This anxiety
type refers to how a person is feeling at the time of a threat and
is temporary (5).

Stress, worry, discomfort, etc. that one experiences on a
normal daily basis can be defined as Trait anxiety (T-anxiety).
This type of anxiety usually refers to how people react to typical
situations that can be experienced daily (6). This inventory is
made up of 40 questions and differentiates between a person's
state anxiety and their trait anxiety. The inventory separates
the two forms of anxiety and both forms are given 20 separate
questions.

The results were evaluated to correspond to a value between
20 and 80 points, with a high score indicating a high level of
anxiety. The information obtained from the survey was used only
for scientific purposes and was not shared with third parties.

Statistical Analysis

Statistical analyses were performed using SPSS version 11.5
(SPSS Inc., Chicago, IL, USA). G*Power program was used for
power analysis to determine the number of samples to be used
to determine the effect on changes in stress levels. When the
sample size of the difference between physicians with the title
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of research assistant, Specalist Dr., Lecturer Dr., Assoc. Prof. Dr.
and Prof. Dr. in terms of Trait Anxiety Scale score was taken as
0.25 (medium) and the sample calculation was performed using
One Way ANOVA test with a power of 0.80 at 0.05 significance
level, a minimum sample of 200 people was found sufficient
for the study. No similar study was found in the literature at
the time of this study, therefore analysis was performed as
mentioned above.

Qualitative variables were presented as percentages, and
quantitative variables were expressed as mean + standard
deviation and median (minimum-maximum). The Mann-
Whitney U test was used to compare non-normally distributed
qualitative variables, and the Kruskal-Wallis test was used for
non-normally distributed quantitative variables. Pearson's
correlation coefficient was used for normally distributed groups,
whereas Spearman'’s correlation analysis was conducted for
non-normally distributed variables. Differences were considered
statistically significant for p-values less than 0.05.

A total of 1210 anesthesiology and reanimation physicians
were reached through TARD in early December 2020. Responses
were received from 233 participants between December 2020
and March 2021. The response rate of this voluntary survey was
19.2%.

Sociodemographic factors and occupational, health, and
lifestyle characteristics of the anesthesiology and reanimation
physicians who participated in the study were given in Table 1.
Accordingly, the mean age of the participants was 37.61+9.36.
59.9% (n=133) were female, and 40.1% (n=89) were male. More
than half of the participants were married (57.8%, n=133), and
47.8% (n=110) had at least one child. The survey was answered
mainly by research assistants (39.4%, n=87) and specialists
(39.4%, n=87), and only 16 of the participants (7.2%) were
professors. The mean working period as an anesthesiology
and reanimation physician was 10.48+8.08 years. Half of the
participants worked in a university hospital (49.7%, n=98), and
the other half worked in public (17.8%, n=35) or training and
research (24.4%, n=48) hospitals. The mean number of beds in
intensive care units in these hospitals was 32.94+24.00. The
number of people monitoring COVID-19-positive patients in
the operating room or intensive care unit was 91.6% (n=197).
The mean number of COVID-19-positive patients the study
participants had contacted was 207.18+326.39. Only a small
number of the participants of the study were on paid/unpaid
leave during the pandemic (1.4%, n=3) or working from home
(1.0%, n=2), and the rest of them were either at normal working
(57.5%, n=119) or worked with flexible working hours (40.1%,
n=83).

Table 2 summarizes the questions and answers related to the
changes in consumption habits and daily lifestyle during the
COVID-19 pandemic. More than half of the participants (52.7%,
n=123) stated the loss of the habit of going out due to concern
about being infected with the virus. The rate of participants
who avoided physical contact with their friends was also high
(51.9%, n=121). The rate of the anesthesiology and reanimation
physicians taking a shower every time they came home was
45.4% (n=106), and the rate of the participants who stated
that they separated their personal cleaning materials from
other family members was 34.7% (n=81). The increase in online
shopping ranked first among the answers regarding shopping
habits with 63.9% (n=149). Most participants stated they had
stopped doing sports (40.7%, n=95), and only 17 (7%) stated
that they continued regular exercise at home. The rate of those
who stated that their sleeping patterns were disrupted during
the pandemic was 45.4% (n=106), and the ratio of those who
stated that their eating habits were disrupted was 18.4% (n=43).

The relationship between the State-Trait Anxiety Scale scores
and quantitative variables is given in Table 3. Accordingly, a
negative significant relationship was found between age and the
State Anxiety Scale (r=-0.240, p=0.001). A similar relationship
was also found between time spent as an anesthesiology and
reanimation physician and the State Anxiety Scale (r=-0.290,
p=0.002). There was a negative significant relationship between
age and the Trait Anxiety Scale (r=-0.178, p=0.017).

Table 4 shows the relationship between the State-Trait
Anxiety Scale scores and qualitative variables. The highest
mean of the State Anxiety Scale was among research assistants
(52.1149.23), and the lowest was found in the participants
with a professor title (44.73+10.15). The difference in the State
Anxiety Scale score between these two titles was statistically
significant (p=0.043). A similar result was obtained in the
Trait Anxiety Scale evaluation (46.81+10.24 vs. 39.21+7.84,
p=0.039). The State Anxiety Scale scores of anesthesiology
and reanimation physicians who worked only during the
day were significantly higher than those who worked night
shifts (47.17+7.98 vs. 51.20+8.62, p=0.011). The State Anxiety
Scale scores of the participants who stated that their weekly
working hours changed during the COVID-19 pandemic were
significantly higher than those whose weekly working hours
decreased (52.25+9.48 vs. 47.29+7.43, p=0.018). There was a
significant difference (p=0.02) between the mean State Anxiety
Scale scores of the participants who stated that their cigarette
and/or alcohol consumption increased during the pandemic
(53.91+8.67) and those who stated no change (49.40+8.53).
While the mean State Anxiety Scale score for the anesthesiology
and reanimation physicians who were concerned about being
re-infected with COVID-19 was 51.18+8.20, the mean score
for those who did not have this concern was 44.71+9.14
(p=0.001). The Trait Anxiety Scale of the participants having
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participated in the survey

Table 1: Sociodemographic factors and occupational, health, and lifestyle characteristics of anesthesiology and reanimation physicians

Characteristics

Mean + SD 37.61 + 9.36
Age (year) - X
Median (min-max) 34 (23 - 63)
Male 89 (40.1)
Gender, n (%)
Female 133 (59.9)
) Married 133 (57.8)
Marital status, n (%) :
Unmarried 89 (42.2)
Yes 110 (47.8)
Parenthood, n (%)
No 111 (50.2)
Research assistant 87 (39.4)
Specialist 87 (39.4)
Professional title, n (%) Assistant professor 13 (5.9)
Associate professor 18 (8.1)
Professor 16 (7.2)
. ) Mean + SD 4.02+2.97
Time spent as an assistant (year) - -
Median (min-max) 4 (0.5-20)
) o Mean + SD 10.48+8.08
Time spent as a specialist (year) = =
Median (min-max) 10 (0.25-30)
Public hospital 35(17.8)
University hospital 98 (49.7)
Training and research hospital 48 (24.4)
Workplace, n (%) - -
Private hospital 12 (6.1)
Foundation university hospital 3(1.5)
Affiliated training and research hospital | 1 (0.5)
_ _ Mean + SD 32.94+24.00
Number of intensive care beds - -
Median (min-max) 30 (1-180)
Status of COVID-19 patients monitored in operating room or intensive care unit, Yes 197 (91.6)
n (%) No 18 (8.4)
. Mean + SD 207.18+326.39
Number of COVID-19 patients contacted : :
Median (min-max) 100 (1-2000)
At home 2 (1.0)
) ) ) Normal 19 (57.5)
Working style during pandemic, n (%) . -
With flexible hours 83 (40.1)
Paid/unpaid leave 3(1.4)
. Day 47 (22.7)
Working hours, n (%) -
Day and night 160 (77.3)
Changed 59 (28.5)
) ) ) ) Not changed 49 (23.7)
Change in weekly working hours during the pandemic, n (%)
Increased 59 (28.5)
Decreased 40 (19.3)
] o None 167 (80.3)
Having a chronic disease, n (%)
Have one or more 41 (19.7)
. Yes 50 (24.6)
Regular exercise, n (%)
No 153 (75.4)
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Table 1: Continued

Type of residence before the pandemic, n (%)

] Yes 49 (24.1)
Smoking, n (%)
No 154 (75.9)
_ Yes 104 (51.2)
Alcohol consumption, n (%)
No 99 (48.8)
) ) ) ) ) Yes 62 (38.5)
Increase in smoking and/or alcohol consumption during the pandemic, n (%)
No 99 (61.5)
. : : ) Yes 84 (42.2)
History of COVID-19 in a first-degree relative, n (%)
No 115 (57.8)
. . . Yes 170 (85.4)
Worry about being re-infected with COVID-19, n (%)
No 29 (14.6)
Alone 42 (21.1)

With family or friends 157 (78.9)
. ) ) ) Yes 34 (18.5)
Moving to a separate residence during the pandemic, n (%)
No 150 (81.5)
. : ) ) Yes 37 (66.1)
Wish to return the previous residence status after the pandemic, n (%)
No 19 (33.9)
) Mean + SD 50.23 + 8.60
State Anxiety Scale score - -
Median (min-max) 50 (24 - 77)
) ) Mean + SD 4455 + 8.99
Trait Anxiety Scale score : :
Median (min-max) 45 (21 - 76)

SD: Standard deviation, min: Minimum, max: Maximum

this concern was 45.04+8.86, while that of those who did not
was 41.44+9.53 (p=0.033). It was revealed that the mean State
Anxiety Scale score of the participants living alone before the
pandemic was higher than the mean of those living with family
and friends (53.80+8.70 vs. 49.24+8.37, p=0.003). Regarding the
Trait Anxiety Scale, the mean score of those living alone was
46.73+10.33, while the mean score of those living with family
and friends was 43.91+8.54 (p=0.049). While the mean Trait
Anxiety Scale score was 43.42+8.30 in people with children, it
was 45.66+9.54 in people without children (p=0.050).

Anesthesiology and reanimation physicians are among the
forefront fighters against the COVID-19 pandemic. The studies
before and after the COVID-19 pandemic reported increased
mental stress and anxiety in healthcare workers, including
anesthesiologists, in different countries resulting from extended
and intense working hours, difficulty in clinical work, fear of
harming the patient, and a heavy burden of professional
responsibilities (2,7-16). A cross-sectional study evaluating the
mental health of 237 anesthesiologists across India indicated
that 45.8% of participants exhibited anxiety while 73.1% of
participants showed depression (12). Among 6331 Chinese
anesthesiologists, 52.7% were reported having depression,
anxiety, and post-traumatic stress disorder (14). Emotional
exhaustion among 1,009 ltalian anesthesiologists, where 65%

of participants were females, and the mean age was 43.85
years+10.75 years, was found to be 30.5% of the participants
(16). A study of the mental health of in-training anesthesiology
residents in the United States showed the prevalence of
depression, anxiety, stress, and burnout as 42%, 24%, 31%, and
71%, respectively (11).

Although some studies mention the increase in anxiety
levels of healthcare professionals in general (3,17-20), there is
no data on the effect of the pandemic on the anxiety levels
of anesthesiology and reanimation physicians in Tirkiye. The
results obtained in this descriptive study proved an increase
in anxiety levels among anesthesiology and reanimation
physicians during the COVID-19 pandemic in Tlrkiye, especially
among young physicians who worked as research assistants or
specialists, worked night shifts, and lived alone. Similarly, the
increase in smoking and/or alcohol consumption and concern
about re-infection were found to be related to higher levels
of anxiety. The results are parallel to a similar study performed
with Egyptian anesthesiologists where, among 150 participants,
continuous working shifts and young age were reported to be
associated with higher stress scores (9). A more recent study with
a total of 795 anesthesiologists also showed that longer daily
working time was associated with the prevalence of depression
and anxiety, which is negatively associated with age (10).

From the first day of the pandemic, when the effects and
consequences of the COVID-19 infection was still unknown,
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Table 2: Consumption habits and changes in daily lifestyle
of the anesthesiology and reanimation physicians during the
COVID-19 pandemic

Options n (%)
No change in going out habits 7 (0.3)
Hesitant to go out for fear of contracting the virus 123 (52)
Warns when sees that social distance rules are not 68 (29.1)
followed
Not physically getting together with friends 121 (51.9)
Maintaining social contact with people in the 48 (20)
presence of a mask
Always keep disinfectant/cologne in his/her bag 105 (45)
Believing that a surgical mask is enough to go out 116 (49.7)
Using FFP2 - FFP3 - N95 mask when going out 48 (20.6)
Need to use mask outside of mandatory situations 63 (27)
Taking a shower when coming home 106 (45.4)
Separating personal cleaning items (comb, towel,
. 81 (34.7)
cream etc.) from family members
Cleaning the places touched with bleach 19 (8)
Was_hmg the vegetables and fruits with vinegar/ 48 (20.6)
baking soda
Making bread at home instead of buying 16 (6)
Thinking that grocery shopping increased more on
35 (15)
days when there was a curfew
Thinking that unnecessary shopping increased during 47 (20)
curfew
An increased amount of online shopping 149 (63.9)
Thm_kl_ng that wiping/washing durable consumables is 67 (28.7)
sufficient
Using durable consumables by washing them 0 (0)
Thinking that it is sufficient to use durable
e 33 (14.1)
consumables after ventilating
Feeling uncomfortable for not sporting 95 (40)
Stating to be more vigorous by maintaining a sports
. 17 (7)
routine at home
Feeling bad about being inactive for too long 104 (44.6)
Sleep patterns disturbed during the pandemic 106 (45.4)
Cannot sleep at night from worrying about COVID-19 | 28 (12)
Eating habits disrupted due to worrying about
COVID-19 43 (24)
Thinking that sharing personal concerns about 70 (4.0)
COVID-19 with someone relieves ’

COVID-19: Coronavirus disease-2019

senior residents, attendings and professors all took an active
part. In order to perform fast and effective intubation on
patients with an unknown status of infection, and for the safety
of doctors performing these interventions, physicians with less
experience and less time spent in this expertise took less duty on
these tasks. To reduce exposure and to provide a safer workplace,
experienced physicians served more in this field.
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The decrease in the State-Trait Anxiety Scale scores with
age and the increase with time spent in the profession can be
explained as maturity increases with age and medical experience
through the years unquestionably reduces anxiety (Tables 3 and
4). Accordingly, the State-Trait Anxiety Scale scores of research
assistants were the highest among the survey participants
with varying professional titles, and that of professors was the
lowest. These results indicated that the experience gained in the
profession is a very important factor in a person's ability to cope
with stress and anxiety, even if there is a pandemic that creates
great chaos in the world. Anesthesiology and reanimation
research assistants are usually the primary caregivers in clinics
for COVID-19 patients, especially in universities and training
and research hospitals, and they play an active role in diagnosis
and treatment. These undoubtedly resulted in increased levels
of workload and anxiety about being infected by COVID-19.
Similarly, a cross-sectional survey study performed in a hospital
with tertiary intensive care among the specialist assistants and
nurses working in intensive care reported that 23.1% of the
participating physicians and 54.3% of the assistant physicians
had moderate or severe anxiety (19). The fact that most services,
such as invasive procedures, daily physical examinations, and
patient care in intensive care conditions, are performed under
the supervision of an assistant physician or by the assistant
physician him/herself, can explain the increased stress level
of this group of physicians during the pandemic, unlike other
doctors caring for COVID-19 patients (21).

The results also indicated that one of the highest State
Anxiety Scale score averages belonged to the participants
whose working patterns changed and who worked day and
night shifts during the COVID-19 pandemic (Tables 3 and 4).
Shift work, especially night shifts, is a type of work that has
devastating effects on health by disrupting the circadian
rhythm, which eventually decreases the quality of life (22). In a
study conducted by Costa et al. (23), the sleep quality of life and
attention problems of resident physicians were evaluated, and
it was stated that attention analyses, reaction times, and error
rates were significantly higher in anesthesiologists.

The participants of the survey indicated increased levels
of smoking and/or alcohol consumption during the COVID-19
pandemic (Tables 3 and 4). Similarly, the results of an e-survey
applied to doctors from 4 different departments in hospitals
with different COVID-19 burdens, including emergency service,
anesthesiology, infectious diseases, and intensive care, reported
that 25% of the participants felt more anxious during the
COVID-19 pandemic, 20% increased their alcohol consumption,
and 5% increased their tobacco consumption (8).

The results of this study indicated that worrying about the
risk of re-infection with COVID-19 significantly increased state
anxiety levels and was statistically significant in terms of the
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Table 3: Relationship between the state-trait anxiety scale scores and quantitative variables

State anxiety scale Trait anxiety scale
Variables i i
Correlation Correlation
coefficient p-value coefficient p-value
Age -0.240 0.001 -0.178 0.017
Time spent as an assistant -0.004 0.973 0.151 0.192
Time spent as a specialist -0.290 0.002 -0.135 0.174
Time worked in current position -0.072 0.328 -0.122 0.104
Number of intensive care beds -0.028 0.736 0.015 0.854
Number of COVID-19 patients contacted 0.15 0.120 -0.143 0.060
COVID-19: Coronavirus disease-2019
Table 4: Relationship between the state-trait anxiety scale scores and qualitative variables
. State Anxiety Scale Trait Anxiety Scale
Variables Medi Medi
Mean + SD cdian p-value Mean + SD cdian p-value
(min-max) (min-max)
Male 48.7949.12 49 (24-66) 43.24+9.17 43.5 (21-64)
Gender 0.124? 0.236°
Female 51.17+8.17 51 (36-77) 45.33+8.79 | 45 (26-76)
] Unmarried 52.02+8.68 52.5 (36-74) 46.28+9.48 7 (21-69)
Marital status - 0.078? 0.065?
Married 49.44+8.48 50 (24-77) 43.75+8.68 44 (24-76)
No 51.34+8.73 52 (36-74) 45.66+9.54 7 (21-69)
Parenthood 0.096° 0.050°
Yes 49.16+8.39 50 (24-77) 43.42+8.30 4 (24-76)
Research 52.1149.23 51.5 (33-77) 46.81+10.24 | 47 (21-76)
assistant
Specialist 50.40+7.27 51 (34-65) 43.84+7.90 44 (26-69)
Professional title Assistant 46.25+8.97 43 (36-60) 0.043" 42204555 | 44.50 (31-48) | 0.039"
professor
Associate 48.5316.50 50 (36-61) 4300+7.14 | 45 (30-54)
professor
Professor 44.73410.15 45 (24-62) 39.21+7.84 40.5 (24-51)
Public hospital 50.54+7.08 50 (40-63) 45.73+8.56 45 (26-67)
SIS 50.67+8.59 50.5 (33-74) 4438+49.07 | 44.5(21-66) | 0.920°
hospital 0.243°
Workplace e q
raming and 1 49.1547.93 49 (24-66) 45.2447.85 | 455 (24-68)
research hospital
Other 55.07+10.82 58 (36-77) 47.20+13.90 | 45 (26-76)
Status of COVID-19 patients | No 48.24+7.40 48 (36-59) 43.47+7.73 42 (29-62)
monitoring in operating 0.326° 0.568°
room or intensive care unit | Yes 50.42+8.73 50 (24-77) 44.63+9.14 | 45(21-76)
At home 50+0.0 50 (50-50) 48.00+0.0 48 (48-48)
i i Normal 50.48+9.03 50 (24-77) 44.46+9.35 45 (21-76)
Workmg_ style during the : 0.920° 0.8325
pandemic Flexible hours 49.94+8.18 50 (34-74) 44.55+8.71 44 (27-67)
Paid/unpaid leave | 47.50+7.78 47.5 (42-53) 48.00+0.0 48 (48-48)
. Day 47.17+7.98 48.50 (24-64) 43.74+7.71 45 (24-62)
Working hours - 0.011° 0.557°
Day and night 51.20+8.62 51 (32-77) 44.78+9.40 45 (21-76)
Changed 52.25+9.48 53.50 (36-77) 45.44+10.69 | 45 (21-76)
i i Not changed 48.29+8.64 48 (32-66) 43.2348.10 42 (28-62)
Ehange in weekly workmg 9 0.018° 0.534°
ours during the pandemic | Decreased 47.29+7.43 49 (24-61) 43.7748.14 | 45 (24-60)
Increased 51.87+7.77 51 (36-66) 45.27+8.60 46 (26-68)

93



Cingiz et al. Change-in Anxiety Levels Due to COVID-19

Ankara Universitesi Tip Fakiiltesi Mecmuasi 2024;77(1):87-96

Table 4: Continued
State Anxiety Scale Trait Anxiety Scale
Variables i i
Mean + SD Me-dlan p-value Mean + SD Me_d'an p-value
(min-max) (min-max)
) o No 50.70+8.59 50 (32-77) 44.81+9.08 | 45 (26-76)
Having a chronic disease 0.314° 0.775°
Yes 48.51+8.63 50 (24-63) 43.44+8.82 | 45 (21-61)
. No 50.84+8.42 51 (32-77) 45.05+8.45 45 (26-76)
Regular exercise 0.098° 0.193°
Yes 48.20+9.15 48 (24-69) 42.91+10.56 | 44 (21-68)
) No 49.67+8.62 50 (24-74) 45.01+8.83 | 45 (21-69)
Smoking 0.103? 0.196°
Yes 51.96+8.60 53 (33-77) 43.07+9.53 | 43 (28-76)
) No 49.42+8.59 50 (33-77) 43.99+8.47 | 44 (26-76)
Alcohol consumption 0.112° 0.303°
Yes 50.96+8.68 52 (24-69) 45.034+9.50 | 46 (21-69)
Increase in smoking and/or No 49.40+8.53 50 (24-74) 44.85+8.88 | 45 (24-68)
alcohol consumption during 0.002° 0.884°
the pandemic Yes 53.91+8.67 55 (36-77) 45.13+£10.45 | 45 (21-76)
History of COVID-19 in a No 50.99+8.30 51 (33-77) 0.166° 45.2249.06 | 45(21-76) 0.418"
first-degree relative Yes 49.15+9.02 49 (24-74) ' 43.59+8.93 | 44 (24-67) '
i - No 44.71+9.14 43 (24-63 41.44+9.53 41 (24-67
Worry about being re s ( ) 0,001 as ( ) 0.033°
infected with COVID-19 Yes 51.1848.20 51 (33-77) 45.04+8.86 | 45 (21-76)
. Alone 53.80+8.70 53 (36-74) 46.73+10.33 | 47.5(21-69)
Type of residence before the With famil 0.003° 0.049°
pandemic fri'gn dsam' YOr 149244837 49 (24-77) ' 43911+8.54 | 44 (24-76) '
Moving to a separate No 49.31+8.53 49.5 (24-77) 44.01+9.03 45 (21-76)
residence during the 0.073° 0.2612
pandemic Yes 52.13+7.30 52 (39-64) 46.75+8.56 45.5 (30-69)
Wish to return the previous | No 53.89+8.24 54 (39-66) 47.59 + 8.31 | 48 (30-64)
residence status after the 0.251° 0.110?
pandemic Yes 51.03+6.64 51 (38-61) 4453+8.29 | 44 (28-69)
2: Mann-Whitney U test. °: Kruskal-Wallis H test.
SD: Standard deviation, min: Minimum, max: Maximum, COVID-19: Coronavirus disease-2019

Trait Anxiety Scale (Tables 3 and 4). It can be concluded that
people, in general, have a fear of being infected with this disease
again, especially if they are faced with a highly contagious
disease that has severe complications and has unknowns about
methods of protection and vaccination.

The State and the Trait Anxiety Scale scores obtained in this
study were significantly higher in people living alone (Tables
3 and 4). It is clear that one of the most powerful weapons
in coping with stress is family, as it is of great importance in
providing social support to the person (21,24) and living alone
itself is a positive predictor of stress (25). A study conducted via
an online survey performed with 310 healthcare professionals
revealed that stress and anxiety symptoms were more common
in people who were less psychologically prepared and lacked
family support (26) A study among 200 healthcare personnel
reported that those who stayed away from their families for
fear of infecting them were associated with higher anxiety
scores (27).

Another result obtained was that there was no significant
difference between men and women in terms of anxiety and
that being married or single had no effect on the State or the
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Trait Anxiety Scale (Table 4). Some studies show the opposite
of the results obtained from this study. In a study conducted
by Huang et al. (28), among 230 healthcare workers, 23.04%
showed symptoms of anxiety disorder, and 27.39% showed
symptoms of stress disorder. These symptoms were observed
significantly more in women than men and nurses than doctors
during the COVID-19 pandemic. Similarly, a study in Tirkiye
with 291 healthcare workers showed that women's anxiety state
was significantly higher than men's (3). There are also reports
indicating that stress and anxiety symptoms were more common
in female healthcare workers with poor sleep quality (26), and
being female and single is associated with higher anxiety scores
among physicians (2). In a study conducted with anesthesiology
and reanimation physicians, anxiety levels were significantly
higher in women, those who were married, those who lived
alone due to isolation, those who had increased working hours,
and those who feared infecting their relatives with the virus
(29). These different results indicate that more comprehensive
studies should be conducted with different scales to understand
the effects causing stress and anxiety in anesthesiology and
reanimation physicians.
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Study Limitations

This study has a few limitations. The first one is the short
duration of the study between December 2020 and March 2021.
Data were collected based on self-administered anonymous
voluntary answers from anesthesiology and reanimation
physicians of only the TARD members, which limits the number
of participants to the region in which we live. Also, physicians
participating in the study and answering the questionnaire were
not categorized regarding the hospital they work at and the
number of patients they see on a daily basis. Therefore, the small
sample size and experience and workload of physicians working
at different hospitals may limit the statistically significant
differences observed in this study. Furthermore, the survey was
restricted to the current anxiety situation. The effect of the
change in the working and living conditions over time could
not be tested, and it did not distinguish the pre-existing anxiety
situation of the participants. Finally, the results represent the
situation at the beginning of the COVID-19 pandemic.

In this study, the anxiety levels of anesthesiology and
reanimation physicians during the COVID-19 pandemic in Tiirkiye
and the factors that caused them were investigated. The results
indicated the importance of adequate psychological support for
anesthesiology and reanimation physicians during any pandemic,
especially for young research assistants and specialists away from
family support. Planning work shifts, continuous support for mental
health, and areas of responsibility should be carefully organized
to ensure the quality of the working environment of healthcare
providers, such as anesthesiology and reanimation physicians,
fighting on the front lines, especially during such pandemics.
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Mandibula Kiriklarinda Fraktir Tipi-Etiyoloji ve Yas-Fraktiir Tipi
lligkisi: 274 Olgunun Retrospektif Incelenmesi

The Relationship Between Fracture Type-Etiology and Age-Fracture Type in Mandibular
Fractures: Retrospective Analysis of 274 Cases
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Amac: Mandibula fraktirleri acil serviste en sik goriilen yaralanmalardan biri olup ayni zamanda en sik goriilen fasiyal fraktiir tipidir. Malokliizyon,
temporomandibular eklem disfonksiyonu gibi fonksiyonel durumu etkileyen komplikasyonlarin gelisebilmesi ve sik goriilmesi nedenleri ile mandibula
fraktirlerinin takip, tedavi ve yaklasimi 6nem arz etmektedir. Bu nedenle, ¢calismamizda klinigimizde mandibula fraktirii nedeniyle operatif tedavi
goren olgulari inceledik.

Gerec ve Yontem: Calisma retrospektif olarak tasarlandi. Hastane veri otomasyon sistemi kayitlarina gére mandibula fraktiirii nedeniyle opere olan
hastalar tarandi. Toplam 274 hastada yas, cinsiyet, etiyoloji, kirik tipi, uygulanan tedavi ve komplikasyon verileri elde edilerek kaydedildi. istatistiki
yontemler olarak, tanimlayici istatistikler, ylizdeler ve oranlar ile ifade edildi. Ek olarak, etiyoloji-kirik tipi, yas-kirik tipi iliskileri “Kruskal-Wallis" testi
ile degerlendirildi ve p<0,05 anlamh olarak kabul edildi. Verilerin analizinde SPSS ver. 26.0 kullanildi.

Bulgular: Olgularin %78,8'ini (n=216) erkek, %21,2'sini (n=58) kadin cinsiyet olusturmaktaydi. En sik 3. dekat (n=93, %33,9) ve takiben 2. dekatin
etkilendigi (n=67, %24,4) saptandi (Minimum-maksimum=1-77, Standart sapma=14,8, Ortalama=26,8). En sik g6rilen kirik siniflari Sinif 4 (n=120,
%43,8), takiben Sinif 3 (42 olgu, %15,3) olarak bulundu. Birinci dekatta en sik Sinif 1 kiriklar, 4. dekatta en sik Sinif 4c kiriklarin gériildiigi saptandi
(p<0,05). Tip 1 kiriklarin en sik diisme ile, tip 4 kiriklarin en sik darp ile iliskili oldugu g6rildii (p<0,05).

Sonug: Darp ve diismeleri azaltacak 6nlemlerin alinmasi kirik olusumlarini azaltmada dnemli bir role sahip olup, tedavi sonrasi komplikasyonlari
azaltmak amaciyla intra ve postoperatif okllizyonun saglanmasi, korunmasi ve enfeksiyondan koruyucu 6nlemlerin artirilmasinin tedavi basarisini
artirabilecegini diisiinmekteyiz.

Anahtar Kelimeler: Mandibula fraktiirii, etiyoloji, kirik tipi, acik redtksiyon internal tespit

Abstract

Objectives: Mandibular fractures are one of the most common injuries in the emergency department and are also the most common type of
facial fracture. Follow-up, treatment and approach to mandibular fractures are important due to the frequent occurrence and development of
complications affecting functional status such as malocclusion and temporomandibular joint dysfunction. Therefore, we analyzed the patients that
underwent operative treatment for mandibular fracture in our clinic.

Materials and Methods: The study was designed retrospectively. Patients who were operated on due to mandibular fracture were scanned via the
hospital data automation system. Age, gender, etiology, fracture type, treatment and complication data were obtained and recorded for a total of
274 patients. As statistical methods, descriptive statistics were expressed as percentages and ratios. In addition, etiology-fracture type, age-fracture
type relationships were evaluated with the “Kruskal-Wallis" test and p<0.05 was considered significant. SPSS ver. 26.0 was used to analyze the data.
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Results: 78.8% (n=216) of the cases were male and 21.2% (n=58) were female. 3" decade was most frequently affected (n=93, 33.9%), followed by
the 2" decade (n=67, 24.4%) (Minimum-maximum=1-77, Standard deviation=14.8, Mean=26.8). The most common fracture classes were Class 4
(n=120, 43.8%), followed by Class 3 (42 cases, 15.3%). Statistical analysis showed that Class 1 fractures were the most common in the first decade,
and Class 4c fractures were the most common in the 4" decade (p<0.05). Class 1 fractures were most frequently associated with falls, and Class 4

fractures were most frequently associated with assault (p<0.05).

Conclusion: Taking precautions to reduce assaults and falls has an important role in reducing the occurrence of fractures, and we think that
providing and protecting intra- and postoperative occlusion and increasing infection-protective measures in order to reduce post-treatment

complications can increase the success of treatment.

Key Words: Mandibular fractures, etiology, fracture type, open reduction internal fixation

Mandibula, alt cene yapisini olusturan, U sekilli, kalin
lingual ve bukkal kortekse ve ince mediller kaviteye sahip bir
kemiktir. (1). Mandibula fraktirleri acil serviste en sik gériilen
yaralanmalardan biridir ve en sik goriilen fasiyal fraktir tipidir
(2). Siklikla diger yaralanmalara eslik eder ve kanama veya
havayolu obstriiksiyonu nedeniyle yasami tehlikeye sokan
yaralanma sekilde prezente olabilir. Dental malokliizyon, inferior
alveolar sinir parestezisi ve temporomandibular eklem ankilozu
gibi bulgular eslik edebilmektedir (3).

Mandibula kiriklarinin siniflanmasinda basit/komplike olarak
anatomik pozisyon, eslik eden yumusak doku travmasi varligi
veya kaslarin fragmanlari cekmesine bagh olarak deplasmana
gore siniflamalar mevcuttur. Yeni olarak Brown ve ark. (4) bir
siniflama 6nermis olup, bu siniflamaya gére Sinif 1'den Sinif
5'e kadar fraktirler tanimlanmistir. Sinif 1'de kondil/subkondil
vel/veya kondil basi kiriklari varken, Sinif 5'te bilateral kondil
+- diger fraktirler olmasi olarak siniflanmistir (4). Tedavide
yaralanma oncesi fonksiyonel ve anatomik seviyeye ulasmak
en onemli amactir. Deplase olmayan, malokliizyonsuz frakturler
non operatif olarak tedavi edilebilirken, cogu mandibula
fraktiirii yeterli iyilesme icin fiksasyon gerektirmektedir (3).
Fiksasyon ise metal plaklar ve vidalar yardimiyla yapiimaktadir.
Tedavi sonrasi  komplikasyonlar  arasinda, enfeksiyon,
kaynamama, norosensoriyal  degisiklikler — sayilabilir  (2).
Ayni  zamanda, temporomandibular eklem disfonksiyonu,
malokliizyon, cerrahi insizyon ayrismasi veya hipertrofik skar
olusumu da bildirilmektedir (3). Optimal tedavi yaklasiminin
saglanmasi icin genis olgu serilerinin arastiriimasinin klinik bilgi
birikiminin artmasini saglayacagini distinmekteyiz. Bu nedenle,
calismamizdaki amag, hastanemizde cerrahi olarak tedavi edilen
mandibula kiri§i hastalarini analiz etmektir.

Gerec ve Yontem

Calisma igin Ankara Bilkent Sehir Hastanesi 1 No'lu Klinik
Arastirmalar Etik Kurulu'ndan 26/07/2023 tarihli E1-23-3803
sayili etik kurul onayr alindi. Calisma popiilasyonunu Subat 2019-
Mart 2023 arasinda Ankara Sehir Hastanesi'ne mandibula kirig
nedeniyle basvuran ve opere edilen hastalar olusturmaktadir.
Hasta verileri hastane otomasyon sistemi (HICAMP) lizerinden
retrospektif olarak elde edilmistir. Yas, cinsiyet, sigara veya
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diger madde kullanmimi, etiyoloji, kirik lokalizasyonu/lari, eslik
eden kiriklar, tedavide kullanilan ydntemler, tedavi sonrasi
olusan komplikasyonlar saptanarak veriler elde edildi. Verilerin
eksik veya hatali olmasi, takip slresinin dort aydan kisa olmasi
halinde bu hastalar ¢alisma disina alindi. Tim hastalara ilk
basvuru sirasinda acil serviste yiiz muayenesi yapildi, Gg kesitli
(aksiyel, koronal, sagittal) bilgisayarli tomografi gekildi. Topikal
ve sistemik antibiyoterapi, analjezik baslandi ve Barton bandaji
uygulandi. Cerrahi tedaviler “Association for the Study of
Internal Fixation" referanslarina uygun olarak yapildi. Kirik
siniflamasinda Brown ve ark/nin (4) 6nerdigi yeni siniflama
kullanildi. Bu siniflamaya gére Sinif 1 kondil/subkondil/kondil
basi, Simif 2 angulus/ramus/koronoid, Sinif 3 korpus/simfizis/
parasimfizis, Sinif 4 kondili etkilemeyen >1 kirik olmasi, Sinif
5 ise bilateral kondil kingi ve/veya diger kirik(lar) eslik etmesi
olarak tanimlanmustir. Sinif 2, 3 ve 4'e kondil kingi eslik etmesi
halinde “c" eklenmistir. Komplikasyonlar postoperatif kontroller
sirasinda rutin muayene sirasinda kaydedilen verilerden elde
edildi.

istatistiksel Analiz

Istatistiki yontemler olarak, tanimlayici istatistikler, yiizdeler
ve oranlar ile ifade edildi (Yas ortalamasi, erkek/kadin oran,
kirik tipleri, sigara kullanimi, komplikasyon orani). Ek olarak,
etiyoloji-kirik tipi, yas-kirik tipi iliskileri "Kruskal-Wallis" testi ile
degerlendirildi ve p<0,05 anlamli olarak kabul edildi. Verilerin
analizinde SPSS versiyon 26.0 kullanildi.

Bulgular

Olgularimizin ~ %78,8'ini  (n=216) erkek, %21,2'sini
(n=58) kadin cinsiyet olusturmaktaydi. Yas acisindan
degerlendirildiginde en sik 3. dekat (n=93, %33,9) ve takiben
2. dekatin etkilendigi (n=67, %24,4) g6rilmistir (Minimum-
maksimum =1-77, standart sapma =148, ortalama =26,8)
(Tablo 1). Kiriga yol acan nedenler incelendiginde en sik diisme
(n=95, %34,7), takiben darp (n=71, %25,9) olarak saptanmistir
(Tablo 2). Brown siniflamasina goére kirik lokalizasyonlari
incelendiginde en sik kirik simiflari Sinif 4 (n=120, %43,8),
takiben Sinif 3 (n=42, %15,3) olarak bulundu (Tablo 3).

Olgularin 49'unda (%17,8) sigara kullanimi mevcuttu. Eslik
eden yiiz kiriklari incelendiginde 60 olguda (%21,8) eslik eden
bir veya daha fazla fraktiir mevcuttu. Eslik eden fraktir bolgeleri
en sik sirastyla maksilla, zigoma ve nazal bélgede idi.
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Tablo 1: Yas dagilimi Tablo 2: Etiyolojik dagilim
Yas (Dekat) N % Etiyoloji N %
0-10 24 8,8 Diisme 84 30,7
10-20 67 24,4 Darp Al 25,9
20-30 93 339 Arac ici trafik kazasi 58 21,2
30-40 41 15 Cisim carpmasi 16 58
40-50 21 7,7 Diisme (ayni seviye) N 4
50-60 14 51 Arac disi trafik kazasi 9 33
>60 14 5.1 Spor yaralanmasi 8 29
Tedavide 68 olguya (%24,8) tek basina intermaksiller Tarim yaralanmalan 8 29
Diger yaralanmalar 9 3,3

fiksasyon (vida veya arch bar) uygulanirken kalan 201 (%75,2)
olguda pediatrik popiilasyonda 1,6 mm, eriskin popllasyonda
2,0 mm barh veya barsiz, kirik fragmanlarina uygun geometride
bir veya birden fazla titanyum plak ile fiksasyonlar yapildi.

Komplikasyonlar degerlendirildiginde 78 hastada (%21,5) bir
veya birden fazla komplikasyon saptandi. En sik malokliizyon,
takiben intermaksiller fiksasyon sonrasi gomiilii vida, enfeksiyon
ve hipoestezi gorildii (Tablo 4). On iki hastada ise birden fazla
komplikasyon goriildi, en sik gomili  vida/malokliizyon,
takiben enfeksiyon/yara ayrismasi ve ¢ene acikliginda kisitlihk/
hipoestezi birlikteligi olarak saptandi.

Gomili vida olgulari eriskin hastalarda lokal anestezi,
pediatrik hastalarda genel anestezi altinda cikarilarak tedavi
edildi. Malokliizyon ve cene acikliginda kisithhk olgulari dis
hekimligi bolimine yonlendirilerek konservatif yontemlerle
(okllizyon plaklari, temporomandibular eklem enjeksiyonlari)
tedavi edildi. Postoperatif ilk l¢ hafta enfeksiyon ve yara
ayrismasi saptanan olgular yara kiiltiiri ile teyit edildikten sonra
intravenoz antibiyoterapi ve cerrahi debridman ile tedavi edildi.
iki olguya debridman sonrasi kemik defekti olmasi sebebiyle iliak
kanattan kemik greftlemesi ve refiksasyon yapildi. Postoperatif
U¢ hafta sonrasi enfeksiyon olgulari ise cerrahi debridman,
plak cikarilmasi ve ikinci asamada ise kemik greftlemesi ve
refiksasyon ile tedavi edildi. Tiim fasiyal paralizi olgulari
konservatif yontemlerle operasyon sonrasi ti¢ilincii ayda iyilesti.

Kirnk  siniflari ve vyas dekatlari arasindaki iliskinin

fark gorildii (p<0,05) 1. dekatta en sik Sinif 1 kiriklar, 4. dekatta
en sik Sinif 4c kiriklarin goriildigu saptandi. Etiyoloji ve kirk
tipi arasindaki iliski degerlendirildiginde etiyolojiye gore kirik
tiplerinde anlami fark oldugu goriildi (p<0,05). Simif 1 kiriklarin
en sik diisme ile, Sinif 4 kiriklarin en sik darp ile iliskili oldugu
gordldi.

Calisma poptlasyonunu olusturan operatif tedavi edilen
274 mandibula fraktiiri olgusunda fraktiir sebebi en sik
dusme, darp ve arac ici trafik kazasi olarak bulundu. Yas
faktori acisindan en sik 2, takiben 3 ve 4. dekatlarin etkilendigi
saptandi. En sik gorilen fraktiir tipi ise kondil disi bolgede
birden fazla kingin oldugu Sinif 4 kiriklar olmustur. Birinci
dekatta en sik Sinif 1 kiriklar, 4. dekatta en sik Sinif 4c kiriklarin
gorildiigi saptandi. Sinif 1 kiriklarin en sik diisme ile, Sinif 4
kiriklarin en sik darp ile iliskili oldugu gorildi.

Mandibula fraktiirlerine yonelik Tiirkce dizin calismalar
tarandiginda bazi calismalarin meveut oldugu saptanmistir (5-8).
Aydin ve ark. (5) maksillofasiyal travmali popilasyonu
inceledikleri calismada en sik mandibula fraktiirleri gorildtgiini
bildirmislerdir. Senen ve ark. (6) yirittikleri calismada 113
hastada en sik etiyolojinin trafik kazalari oldugunu, kirik
lokalizasyonlarinda en sik parasimfizis veya simfizis kirigi ve
takiben parasimfizis ve angulus kombine kiriklari oldugunu

incelenmesinde dekat 1 ve dekat 4'teki kirik tiplerinde anlamli TGt 48 [ eron A

Tablo 3: Kirik siniflarinin dagilhimi Komplikasyon N %
Kirik tipleri N % Malokliizyon 17 6,2
Sinif 1 37 13,5 GOmilu vida 15 55
Sinif 2 23 8,4 Enfeksiyon 10 3,6
Sinif 2¢ - - Hipoestezi 6 2,2
Sinif 3 42 15,3 Fasiyal paralizi 5 1.8
Sinif 3¢ 29 10,6 Plak ekspozisyonu 5 1.8
Sinif 4 120 43,8 Cene agikhginda kisithhk 3 1,1
Sinif 4¢ 7 2,6 Kaynamama 2 0,7
Sinif 5 16 58 Diger 3 1
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belirtmiglerdir. Kirik saptanmasinda kullanilan tetkik yontemine
dair bilgi yoktur. Calismamizda ise en sik kondil disi birden fazla
kingin oldugu saptanmasinin sebebinin calisma hastalarimizin
hepsine l¢ boyutlu ince kesit tomografi cekilerek detayl
inceleme yapilmasi ve merkezimizin 6zelligi nedeniyle komplike
olgularin basvurusunun daha fazla olmasina baglamaktayiz.
Son vyillarda 6nlemler nedeniyle azalma egiliminde olan trafik
kazalarinin yerini ise diismelerin aldigini dlisinmekteyiz.

Hassanein (3) tarafindan yapilan ¢alismada tiim mandibula
kiriklarinda 1371 olguda %24 olguda mandibula kirigina eslik
eden yiz kiriklarinin oldugunu, en sik ise maksilla ve zigoma
bolgesinin etkilendigini bildirmislerdir. Eskitascioglu ve ark. (8)
753 mandibula fraktlrii olgusu Uzerinde yaptiklar calismada
en sik eslik eden fraktiir bélgesinin zigoma ve takiben Le Fort
fraktiirleri oldugunu bildirmislerdir. Calismamizda da benzer
olarak maksilla ve zigoma bdlgesinin etkilenmesinin travma
bélgesine yakinlik (maksilla) ve yliziin prominent yapisi (zigoma)
acisindan oldugunu disinmekteyiz.

Ozgenel ve ark. (7) 204 olgunun retrospektif analizinde
130 olguda plak-vida ile fiksasyon saglamis ve 09018,1
oraninda komplikasyon oldugunu, erken donemde en sik
(%5,9) malokliizyon, ge¢ dénemde ise plak-vida ekspozisyonu
oldugunu bildirmislerdir. Hassanein (3) ise cerrahi sonrasi
komplikasyon oranini 9%20,2 olarak ve en sik komplikasyon
olarak temporomandibular eklem disfonksiyonu ve malokliizyon
bildirmislerdir. Barry ve ark. (9) ise %37 oraninda komplikasyon
bildirmis olup, en sik olarak 11 olguda postoperatif bir haftalik
stirecte kontrol edilemeyen agri raporlamislardir. Munante-
Cardenas ve ark. (10) ise 36 hastada komplikasyon oranini
0030,2, en sik goriilen komplikasyon olarak ise enfeksiyon,
ikinci siklikla ise malokllizyon olarak bildirmislerdir. Bu bulgular
dahilinde mandibula fraktirlerinin tedavisinde malokliizyon
ve temporomandibular eklem disfonksiyonlarinin halen en sik
goriilen komplikasyonlar oldugu, operatif tedavi edilen her bes
olgudan yaklasik olarak birinde komplikasyonlarin gelistigi goz
ontinde bulundurulmalidir.

Sinif 1 kinklarin en sik 1. dekatta goriilmesi, pediatrik
popilasyonda mandibulanin kirilmaya en yatkin kisminin kondil
ve kondil basi oldugunu dislindiirmektedir. Ayni zamanda Sinif
1 kiriklarin en sik disme ile, Sinif 4 kiriklarin ise en sik darp
ile meydana gelmesi, diisme gibi tek yerden kuvvetin geldigi
durumlarda kondil ve kondil basinin izole kirilma ihtimalinin
daha yiiksek oldugunu, darp gibi dogrudan multipl kuvvetin
gelme olasihginin yiksek oldugu durumlarda ise mandibulanin
kondil disi birden fazla alanda kirilmaya yatkin oldugunu
dustindirmektedir.

Operatif olarak tedavi edilen mandibula fraktirleri erkek
cinsiyet predominansina sahip olup, izole kondil/kondil basi
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kiriklarinin diisme ile, kondil disi bolgede birden fazla kirngin
ise darp ile iliskili oldugu gortlmistir. En sik komplikasyonlar
malokliizyon, intermaksiller vida ile iliskili komplikasyonlar ve
enfeksiyon olmustur. Darp ve dusmeleri azaltacak onlemlerin
alinmasi kirik olusumlarini azaltmada 6nemli bir role sahip
olup, tedavi sonrasi komplikasyonlari azaltmak amaciyla
intra ve postoperatif okliizyonun saglanmasi, korunmasi ve
enfeksiyondan koruyucu ©Onlemlerin artirilmasinin  tedavi
basarisini artirabilecegini distinmekteyiz.

Etik

Etik Kurul Onayi: Ankara Bilkent Sehir Hastanesi 1 No'lu
Klinik Arastirmalar Etik Kurulu'ndan 26/07/2023 tarihli E1-23-
3803 numaral etik kurul onayi alinmistir.

Hasta Onayi: Hasta verileri hastane otomasyon sistemi
(HICAMP) tizerinden retrospektif olarak elde edilmistir.
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Can the Fibrinogen-Albumin Ratio be a Predictor of Mortality in
Dialysis Patients?
Fibrinojen-Albtimin Orani Diyaliz Hastalarinda Mortalitenin Bir Belirleyicisi Olabilir mi?

© Tuna Albayrak?!, ® Beyza Yiiksel2

1Giresun University Faculty of Medicine, Department of Anesthesiology and Reanimation, Giresun, Tirkiye
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Abstract

Objectives: Renal failure is linked to both acute and chronic inflammatory processes for a number of reasons, particularly in end-stage renal disease.
Although it has demonstrated potential as an inflammatory marker in a number of diseases, the fibrinogen-to-albumin ratio's (FAR) predictive
significance in critically ill dialysis patients is yet unknown. The purpose of this study was to look into FAR as a possible mortality predictive indicator
in this particular patient population.

Materials and Methods: A retrospective analysis of 226 patients admitted to the intensive care units of internal medicine and anesthesia,
undergoing dialysis between 12.12.2021 and 15.12.2023, was conducted. Inclusion criteria were age >18, diagnosis of aloumin or kidney disease, and
availability of complete clinical and laboratory data. Exclusion criteria included anemia unrelated to kidney disease and inability to access relevant
data. Demographic, clinical, and laboratory variables were collected, and statistical analyses were performed.

Results: The study revealed significant associations between mortality and lower body mass index, higher APACHE Il score, elevated creatinine levels,
lower glomerular filtration rate, higher albumin levels, and increased FAR. With an 81.75% sensitivity, 39.00% specificity, 62.80% positive predictive
value, and 62.90% negative predictive value, the FAR cut-off point for mortality was found to be 241. Area under the curve of 58.1% was shown
by receiver operating characteristic analysis.

Conclusion: FAR shows promise as a prognostic indicator for mortality in intensive care dialysis patients. While further prospective and multicenter
studies are needed to validate its clinical usability, FAR could contribute to enhanced prognostic assessments and improved patient care in this
specific population.

Key Words: Fibrinogen albumin ratio, mortality, acute kidney injury, chronic kidney disease

Amac: Bobrek yetmezligi, 6zellikle son donem bobrek hastaliginda, gesitli faktorlere bagli akut ve kronik enflamatuvar sireclerle iliskilidir. Fibrinojen
alblimin orani (FAR) cesitli hastaliklarda enflamatuvar bir belirteg olarak umut vaat etmektedir, ancak yogun bakim diyaliz hastalarinda prognostik
degeri belirsizligini korumaktadir. Bu calismanin amaci, bu spesifik hasta popilasyonunda mortalite icin potansiyel bir prognostik indeks olarak
FAR'yi arastirmaktir.

Gerec ve Yontem: Dahiliye ve anestezi yogun bakim {initelerine 12.12.2021 ile 15.12.2023 tarihleri arasinda diyalize giren 226 hastanin retrospektif
analizi yapildi. Dahil edilme kriterleri yas >18, alblimin veya bobrek hastaligi tanisi ve tam klinik ve laboratuvar verilerinin mevcut olmasiydi. Dislama
kriterleri arasinda bobrek hastaligi ile iliskili olmayan anemi ve ilgili verilere erisememe yer aldi. Demografik, klinik ve laboratuvar degiskenleri
topland ve istatistiksel analizler yapildi.

Bulgular: Calismada mortalite ile diisiik viicut kitle indeksi, yliksek APACHE Il skorlari, yiiksek kreatinin seviyeleri, diisiik glomeriiler filtrasyon hizi,
yliksek alblimin seviyeleri ve artmis FAR arasinda anlamli iliskiler tespit edilmistir. Mortalite icin FAR kesme noktasi %81,75 duyarhlik, %39 6zgiilliik,
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062,80 pozitif prediktif deger ve %62,90 negatif prediktif deder ile 241 olarak belirlenmistir. ROC analizine gore egri altindaki alan %58,1

bulundu.

Sonuc: FAR, yogun bakim diyaliz hastalarinda mortalite icin prognostik bir gdsterge olarak umut vaat etmektedir. Klinik kullanilabilirligini dogrulamak
icin daha ileri prospektif ve cok merkezli calismalara ihtiya¢ duyulsa da, FAR bu spesifik poplilasyonda gelismis prognostik degerlendirmelere ve

iyilestirilmis hasta bakimina katkida bulunabilir.

Anahtar Kelimeler: Fibrinojen alblimin orani, mortalite, akut bobrek hasari, kronik bobrek hastaligi

Introduction

In individuals with end-stage kidney disease, both acute
and chronic inflammatory processes are widespread. This can be
attributed to multiple factors, including the uremic environment,
heightened levels of circulating proinflammatory cytokines,
oxidative and carbonyl stress, protein-energy wasting, elevated
rates of infections (particularly associated with dialysis access),
the existence of comorbid conditions, and other contributing
elements (1).

In recent studies, findings indicate that the fibrinogen-
to-albumin ratio (FAR), an innovative inflammatory marker, is
linked to unfavorable outcomes in diverse conditions such as
peritonitis-induced sepsis (2), myocardial infarction (3), ischemic
stroke (4), knee synovitis (5), and gastric cancer (6). Despite these
associations, the applicability of FAR as a prognostic factor for
outcomes and mortality in intensive care patients undergoing
dialysis remains unclear.

The study aimed to investigate the potential of FAR as a
prognostic indicator in intensive care unit dialysis patients.
By examining its utility in this specific patient population, the
research could contribute to the development of more effective
prognostic assessment tools and ultimately enhance patient
care and outcomes.

Materials and Methods

Study Design

This retrospective, non-randomized study adhered to the
principles of the Declaration of Helsinki and obtained approval
from the Local Ethics Committee of Giresun Training and
Research Hospital (decision no.: 37, dated: 18.12.2023).

Between 18.12.2021 and 25.12.2023, a retrospective archive
of patients hospitalised in the intensive care unit of internal
medicine and anaesthesia and who received dialysis screening
was carried out.

Inclusion Criteria: Age >18 years, diagnosis of albumin or
kidney disease, availability of complete clinical and laboratory
data.

Exclusion Criteria: Anemia due to conditions other than
kidney disease, inability to access clinical and laboratory data,
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patients who died within 24 hours of admission to intensive
care.

Demographic and clinical variables, including gender, age,
body mass index (BMI), underlying disease, reason for intensive
care unit (ICU) admission, dialysis duration, acute kidney
injury (AKI) and chronic kidney disease (CKD) status, chronic
chronic kidney failure duration, ICU outcome, ICU length of
stay, creatinine, fibrinogen, albumin, C-reactive protein (CRP),
procalcitonin, glucose, and estimated glomerular filtration rate
(GFR) levels, as well as APACHE Il score.

Primary Hypothesis: To determine if the FAR can be used as
a new and useful prognostic index for predicting mortality in
dialysis patients admitted to the ICU.

Statistical Analysis

The research variables underwent descriptive statistical
analysis, utilizing box plot diagrams and the Shapiro-Wilk test
to assess data normality. For comparing the two groups, the
independent sample t-test was applied to continuous data,
while the Mann-Whitney U test was employed for categorical
variables. Pearson correlation analysis was utilized to evaluate
the association between FAR and other variables. Receiver
operating characteristic (ROC) analysis and cut-off value
determination were performed to identify the optimal FAR
value for predicting mortality. Reports included the area under
the curve and the 95% confidence interval (Cl). Significance
was established at p<0.05.

The study aimed to investigate the potential of FAR as a
prognostic indicator in intensive care unit dialysis patients.
By examining its utility in this specific patient population, the
research could contribute to the development of more effective
prognostic assessment tools and ultimately enhance patient
care and outcomes.

A total of 226 participants were involved in the study
conducted at Giresun Training and Research Hospital from
December 18, 2021, to December 25, 2023. The age range of the
patients was 21 to 98 years, with a mean age of 71.80+15.30
years. The gender distribution showed 60.2% men and 39.8%
women. The mean BMI was 24.84+3.45, with 52.7% normal
weight, 39.4% overweight, and 8% obese individuals (Table 1).
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No statistically significant differences in survivorship or
mortality were found based on age and gender distribution
(p>0.05). However, BMI values were significantly lower in
cases of mortality (p<0.01). Deceased patients exhibited lower
occurrences of AKI and CKD (p<0.01), with routine hemodialysis
(HD) being more prevalent in these cases (p<0.01) (Table 2).

APACHE Il ratings were substantially higher in cases of
mortality (p<0.01). Creatinine levels were significantly elevated
in cases of mortality (p<0.01), while carbide measures showed no
significant differences (p>0.05). Mortality was associated with
lower GFR levels (p<0.01) and higher albumin levels (p<0.05).
Fibrinogen levels did not significantly differ based on survival
(p>0.05).

Patients with mortality had higher CRP levels (p<0.05), while
procalcitonin levels showed no substantial differences (p>0.05).
The FAR was significantly higher in cases of mortality (p<0.01)
(Table 3).

The FAR cut-off point for mortality, determined through
ROC analysis, was 241 or above, with 81.75% sensitivity, 39%
specificity, 62.80% positive predictive value, and 62.90%
negative predictive value (Table 4). The ROC curve indicated a
statistically significant correlation between mortality and the
FAR cut-off value (p=0.001; p<0.01). Patients with a FAR of
241 or above had a 2.863-fold increased probability of dying,
as indicated by an odds ratio of 2.863 (95% Cl: 1.56-5.42)
(Figure 1).

The study aimed to explore the relationship between
various clinical and biochemical factors, focusing particularly
on the FAR, and mortality in a cohort of 226 cases. Significant
associations between mortality and variables such as lower
BMI, higher APACHE Il scores, elevated creatinine levels, lower
GFR, higher Albumin levels, and notably, an increased FAR were
observed.

The key findings included the identification of a FAR cut-off
point of 241 and above as a potential prognostic marker for
mortality risk. The clinical implications are substantial, as FAR
emerges as a novel prognostic marker, providing clinicians with
a tool to assess mortality risk and enhance risk stratification.
The integration of FAR into routine assessments may contribute
to a more comprehensive approach to patient care.

The significance of FAR extends beyond this study, with
its emergence as a prognostic factor across various medical

ROC Curve

0,87

Sensitivity

0,4

0,0

Table 1: Distribution of descriptive characteristics

Age Mean+SD 71.80+£15.30
Female 90 (39.8)

7 Male 136 (60.2)

BMI Mean+SD 24.84+3.45
Normal 119 (52.7)
Overweight 89 (39.4)
Obese 18 (8.0)

BMI: Body mass index, SD: Standard deviation

02 04 06
1 - Specificity

08

Figure 1: ROC curve for the FAR ratio in detecting mortality

Table 2: Evaluation of socio-demographic characteristics according to mortality

Survivors (n=100) Non-survivors (n=126) p-value
Age Mean+SD 70.24+15.21 73.09+15.32 10.172
e e
BMI Mean + SD 25.52+3.39 24.29+3.42 20.008*
AKI % 83 (83.0) 78 (61.9) °0.001**
CKD % 85 (85.0) 76 (60.3) ‘0.001**
AKIE&CKD % 55 (55.0) 73 (57.9) ‘0.658
Routine HD % 61 (61.0) 103 (81.7) €0.001

aStudent's t-test, bMann-Whitney U test, *p<0.05, **p<0.01

SD: Standard deviation, BMI: Body mass index, GFR: Glomerular filtration rate, CRP: C-reactive protein, FAR: Fibrinogen-albumin ratio, HD: Hemodialysis
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conditions. In critically ill patients with AKI, FAR proves
promising, showing an association with increased in-hospital
mortality risk. This suggests that FAR could enhance predictive
accuracy in diverse diseases (7).

In the context of CKD, FAR exhibits connections with the
severity of coronary artery disease and early renal damage in
hypertensive patients (8). Further exploration into end-stage
renal disease (ESRD), specifically in patients on peritoneal
dialysis, solidifies FAR as a robust prognostic index in this
population, indicating its potential as a valuable biomarker for
predicting outcomes in ESRD patients (8-11).

Interestingly, the study observed a significantly lower
presence of acute and chronic kidney injury in those who
died compared to survivors, while the rate of routine HD was
significantly higher in the former cases.

The search results highlight the relevance of FAR in diverse
medical contexts beyond kidney diseases (12). Studies in
spontaneous intracerebral hemorrhage patients and those with
sepsis showcase FAR's prognostic value, associating higher
FAR with increased risks of in-hospital mortality (12,13). Its
significance is also demonstrated in patients undergoing
primary percutaneous coronary intervention and those with IgA
nephropathy, emphasizing its broad applicability (14,15).

FAR, proposed as an indicator of inflammation and
malnutrition, combines the inflammatory mediator function
of fibrinogen and the reflective nature of nutritional status,
vascular tone, and oxygen-carrying capacity in albumin. Its

value in predicting mortality has been evident across various
diseases, such as peritoneal dialysis and acute decompensated
heart failure patients with diabetes (16-18).

Despite its potential, the value of FAR in predicting prognosis
in patients hospitalized in intensive care and receiving dialysis
remains unclear, with limited studies available (7,11,17,19-21).
A meta-analysis conducted by Rathore et al. (22) found FAR
to be better than albumin, fibrinogen, and CRP in predicting
mortality in intensive care unit patients, with a different cut-
off value. In this study, FAR's cut-off value was 241, providing
81.75% sensitivity and 39% specificity in predicting mortality.

In our study, the presence of AKI and CKD was found to be
significantly lower in those who died compared to those who
survived (p<0.01). While the association of ABH & CKD did not
show a significant difference according to mortality (p>0.05),
the rate of routine HD was significantly higher in mortality
cases (p<0.01).

In our study, there was no significant difference between urea
measurements according to mortality (p>0.05), while creatinine
levels were statistically significantly higher in mortality cases
(p<0.01). GFR levels were statistically significantly lower in
mortality cases (p<0.01). This is consistent with other studies in
the literature (23,24).

The use of FAR in predicting the prognosis of dialysis patients
in intensive care presents several advantages. FAR is a ratio
of two easily accessible, inexpensive, and routinely measured
parameters, reflecting the combined effect of inflammation

Table 3: Evaluation of biochemical variables according to mortality

Survivors (n=100) Non-survivors (n=126)

Mean + SD Mean + SD "p-value
APACHE Il score 29.31+6.94 34.47+7.38 <0.001*
Urea 166.58+93.82 185.35+81.71 0.110
Creatinine 4.46+1.69 5.56+2.96 <0.001*
GFR (median) 14.17+9.69 (10.7) 11.84+10.27 (9.07) °0.006™
Albumin 2.81+0.59 3.01+0.6 0.010*
Fibrinogen 472.52+162.2 519.031209.63 0.061
FAR 163.79+65.72 193.48191.07 0.005*
CRP 122.84+106.64 156.721108.81 0.020*
Procalcitonin 8.78+17.09 (1.07) 10.6+23.0 (2.83) 0.066
aStudent's t-test, "Mann-Whitney U test, *p<0.05, **p<0.01
GFR: Glomerular filtration rate, CRP: C-reactive protein, FAR: Fibrinogen-albumin ratio

Table 4: Diagnostic screening tests and ROC curve results for FAR

Diagnostic Scan

ROC Curve

e . Positive predictive | Negative predictive | 95% Confidence
Cut-off Sensitivity Specificity value value interval p-value
FAR 241 81.75 39.00 62.80 62.90 0.514-0.647 0.031

ROC: Receiver operating characteristic curve, FAR: Fibrinogen-albumin ratio
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and malnutrition. It stands out as a stable and less affected
parameter than other inflammatory or nutritional markers,
potentially contributing to improved treatment choices and
outcomes in dialysis patients.

Study Limitations

However, the study haslimitations, including its retrospective,
single-center design with a small sample size. Changes in FAR
over time, the impact of other inflammatory or nutritional
markers, and the association of FAR with endpoints other than
mortality were not assessed. While the study demonstrates an
association of FAR with prognosis and mortality in patients
hospitalized in intensive care and receiving dialysis, it does not
establish a causal relationship.

Future research should focus on prospective, multicenter, and
large-sample studies to better understand FAR's association with
prognosis and mortality in this patient population. Comparative
studies with other biomarkers, monitoring changes in FAR over
time, investigating its relationship with other endpoints, and
evaluating its usability in clinical practice are crucial for further
insights.

In patients receiving dialysis and admitted to the intensive
care unit, this study shows a substantial correlation between FAR
and mortality. The management of dialysis patients in critical
care may be affected by the discovery of FAR as a possible new
biomarker for mortality prediction. However, more investigation
is necessary to confirm its applicability in clinical settings and
fully examine its potential with a range of patient types.
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Abstract

Objectives: This study was carried out to establish the effect of sexual training for pregnant women on the attitude toward sexuality during
pregnancy and pregnancy sexual response.

Materials and Methods: This randomized controlled study was completed with 73 pregnant women (intervention group =36, control group =37).
The data were collected using the Pregnancy Sexual Response Inventory (PSRI) and the Attitude Scale toward Sexuality during Pregnancy (AStSdP).
Participants between the 14" and 22" weeks of their pregnancy in the intervention group were provided with individual education which lasted
two hours, on sexuality during pregnancy.

Results: PSRI and AStSdP scores of both intervention and control groups resembled each other at the beginning of the study (p>0.05). The
evaluation carried out four weeks later demonstrated that score averages for PSRI, AStSdP, anxiety about sexual intercourse during pregnancy, and
approving sexuality during pregnancy of the intervention group were higher than the same scores for the control group (p<0.05).

Conclusion: Sexual training during pregnancy positively affects attitudes toward sexuality and sexual response during pregnancy. Education of all
pregnant women in the prenatal period about sexuality provided by nurses and midwives is recommended.

Key Words: Pregnancy, sexuality, education, nurses

Amac: Bu calisma, gebelere verilen cinsel egitimin gebelikte cinsellige yonelik tutuma ve gebelikte cinsel yanita etkisinin belirlenmesi amaciyla
ylrttilmustar.
Gerec ve Yontem: Bu randomize kontrollii bir miidahale calismasi, 73 gebe ile (egitim grubu =36, kontrol grubu =37) tamamlanmistir. Veriler;

Gebelikte Cinsel Yanit Envanteri (GCYE), Gebelikte Cinsellige Karsi Tutum Olcedi (GCKTO) ile toplanmistir. Egitim grubundaki katilimeilara, gebeligin
14-22. haftalar arasinda iki saat stiren gebelikte cinsel yasam hakkinda bireysel egitim verilmistir.

Bulgular: Arastirmanin baslangicinda egitim ve kontrol gruplarinin GCYE ve GCKTO puanlarn benzerdi (p>0,05). Dort hafta sonra yapilan
degerlendirmede egitim grubunun GCYE, GCKTO, gebelikte cinsel birlesmeye ydnelik kaygi, gebelikte cinselligi onaylama puan ortalamalarinin
kontrol grubundan daha yiiksek oldugu gériilmistiir (p<0,05).

Sonug: Gebelikte verilen cinsel egitim, gebelikte cinsellige yonelik tutumlari ve cinsel yaniti olumlu yonde etkilemektedir. Hemsire ve ebelerin
dogum dncesi donemde tlim gebelere cinsellik konusunda egitim vermesi 6nerilmektedir.

Anahtar Kelimeler: Gebelik, cinsellik, egitim, hemsireler
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Introduction

Sexuality is one of the key components of health and well-
being and is affected by numerous factors (1). Pregnancy, one
of the physiological changes that affect sexual health, plays a
significant role in the sexual functions and behaviors of women.
Pregnancy is, therefore, a process where sexual problems are
widely experienced (2). In addition to the physiological reasons
that are hard to change, the majority of sexual problems occur
due to reasons like attitudes, taboos, lack of knowledge, and
fear. In the literature, the belief that sexual intercourse during
pregnancy would harm the baby (3,4), the belief that sexual
intercourse is not safe, fearing sexual intercourse, shame,
and problems associated with perceptual body image
are counted among the reasons behind sexual problems
during pregnancy (5,6). The studies further established that
many couples are poorly informed about sexual health during
pregnancy (7), couples hesitate to ask questions about sexuality
and feel uncomfortable talking about sexuality due to shame
or fear (8,9). For all these reasons, sexual health problems may
occur during pregnancy.

It is noted that sexual health problems during pregnancy
may cause disappointment, increased anxiety, tension between
spouses, breakdown of relationships, and lower quality of sexual
activity (10). A healthy pregnancy period is crucial concerning
maintaining harmony and communication between spouses,
enhancing the woman's quality of life, preventing potential
sexual problems that may occur in the postpartum period, and
raising awareness by correcting misinformation and upholding a
healthy family structure. The purpose of this study is, therefore,
to establish the effect of sexual training for pregnant women on
the attitude toward sexuality during pregnancy and pregnancy
sexual response.

Materials and Methods

Study Design

The study was conducted as a randomized controlled trial
with two groups. Figure 1 presents the Consolidated Standards
of Reporting Trials (CONSORT) diagram of the study phases.

Participants

The study was performed at the Ankara University Cebeci
Hospital Obstetric Clinic from March to June 2023. The sample
size was determined by conducting a power analysis that uses
the G*Power 3.1.0 software package. In the literature, results
of a study by Afshar et al. (11), which analyzed the effects of
sexual training provided to pregnant women on the sexual
functions of pregnant women (Intervention group= 26.6+4.3,
Control group= 19.6+8.4), were taken as a basis and the effect
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size was calculated as d=1.05. The minimum number of samples
required to be included in the study for a 99% statistical power
and 0.05 margin of error was determined as 70 in total; response
=35 and control =35. Study drop-out rate was given as 6%.
The number of samples in this study was, therefore, determined
as 74 (experimental =37 and control =37). Seven hundred and
twenty-one pregnant women were evaluated for the study. Out
of those pregnant women, 635 were excluded from the study
due to not fulfilling the criteria and 12 refused to take part in
the study. One participant of the 74 randomized participants was
excluded in the study process because of the sexual intercourse
during pregnancy is prohibited by the physician (Figure 1).

The inclusion criteria were (1) being primigravida, (2) having
a singleton pregnancy, (3) being between 14-22 weeks of
pregnancy (to eliminate the trimester effect by ensuring that
both evaluations were in the 2nd trimester), (4) living with
their partners. Exclusion criteria for participants were listed
as follows; (1) pregnant woman or her partner was previously
diagnosed with sexual dysfunction, (2) sexual intercourse
during pregnancy is prohibited by the physician, which could
result in a risky situation, and (3) use of psychiatric drugs such
as antidepressants.

Randomization

In order to ensure similarity between groups, participants
were randomly assigned to either intervention or control group,

study (n=721)

Excluded;
Not fulfilling the criteria (n=635)
Refusing to participate in the study (n=12)
Randomized (n=74)

Assigning to groups ‘

[ Women evaluated for eligibility for the ]

Enrollment ‘

Allocation

v

* Baseline collection
* Pregnancy Sexual Response
Inventory
* The Attitude Scale toward Sexuality
during Pregnancy

Intervention Group (n=37) Control
Group (n=37)
Routine care

Training about sexual
activity during pregnancy

Follow-up Four weeks after

* Pregnancy Sexual Response Inventory
* The Attitude Scale toward Sexuality
during Pregnancy

l

Analysis

Analyzed (n=37)

Analyzed (n=36) 5 (i
Excluded from Excluded from

analysis (n=1) analysis (n=0)

Figure 1: CONSORT diagram
CONSORT: The Consolidated Standards of Reporting Trials



Ankara Universitesi Tip Fakiiltesi Mecmuasi 2024;77(1):107-112

Yilmaz Sezer et al. Sexual Training for Pregnant Women

in blocks. Each step of the study was conducted in accordance
with the CONSORT (Figure 1).

Prevention of Bias

Stratified randomization was preferred for the prevention
of selection bias. Data collection forms for the prevention of
detection bias were applied by a researcher who was uninformed
of research groups.

Procedure

For study purposes the patients were divided in two different
groups. After initial evaluation of the women who applied to
the pregnancy clinic for the eligibility criteria, eligible women
were informed about the trial and written informed consents of
these women were obtained. Women were randomly distributed
among study groups using the block randomization method.
The following practices were applied in the working groups:

Control Group: Only the routine procedure, and nothing
else, was applied to the pregnant women in this group. Data
collection forms were applied to the pregnant women in this
group, at the beginning of the trial and four weeks later.

Once the data collection stage of the study was completed,
the “Information Manual on Sexual Activity During Pregnancy”
was also provided to the participants in the control group.

Intervention Group: The pregnant women in this group
were trained about sexual activity during pregnancy. Individual
training lasted for approximately two hours. The content of the
training consists of genital anatomy, concepts associated with
sexuality, physiology of sexual activity during pregnancy, factors
affecting sexual activity during pregnancy, misconceptions/
myths about sexuality during pregnancy, alternative ways other
than sexual intercourse, sexual positions during pregnancy, and
the importance of open communication between couples.

At the end of the training, homework was assigned to
pregnant women, to be practiced at home, which included
“sharing sexual feelings and opinions with the spouse, sharing
sexual problems and concerns with the spouse, and use of
alternative options other than sexual intercourse”. Moreover, the
“Information Manual on Sexual Activity During Pregnancy” was
provided to them and they were asked to read the information
given in the manual and share them with their spouses. Data
collection forms were applied to the pregnant women in this
group, at the beginning of the trial and four weeks after the
training.

Data Collection Tools

The “Pregnancy Sexual Response Inventory (PSRI)" and the
"Attitude Scale toward Sexuality during Pregnancy (AStSdP)"
were used to collect data.

PSRI: The PSRI was developed by Rudge et al. (12) and
adapted into Turkish by Nakip et al. (13). Assessing sexuality

and sexual problems in pregnant women, the scale consists
of two sections and a total of 38 items. The first section
(12 items) questions the demographic characteristics (age,
gestational age, socioeconomic status, smoking habits, whether
the pregnancy was intended or not, and use of condoms) of
the pregnant women. The second section (26 items) questions
sexual functions in “"prepregnancy” and “"during pregnancy”
(frequency of sexual activity, sexual desire, sexual satisfaction,
arousal, orgasm, dyspareunia, sexual difficulties and sexual
dysfunction, initiation of sexual intercourse, and opinion of the
pregnant woman's partner on the sexual response). The total
score ranges from 0 to 100, and higher scores indicate a better
sexual response. In the Turkish reliability study for the scale, the
Cronbach alpha coefficient was found as 0.79 for the pregnancy
process (13). Cronbach alpha value was found as 0.62 in the
first measurement and 0.61 in the second measurement, for the
pregnancy process.

The AStSdP: AStSdP was developed in the Turkish language
by Yilmaz Sezer and Sentiirk Erenel (14) to determine the
attitudes of pregnant women and men whose spouse is
pregnant toward sexuality during pregnancy. It consists of three
sub-dimensions “[Anxiety about Sexual Intercourse during
Pregnancy (Anxiety), Dysfunctional Beliefs and Values about
Sexuality during Pregnancy (Beliefs and Values), Approving
Sexuality during Pregnancy (Approval)]" and 34 items. It is a
five-point Likert-type scale. High scores on the total AStSdP
indicate that the attitudes toward sexuality during pregnancy
are positive. Cronbach's alpha value was found as 0.90 (14). In
this study, Cronbach alpha value was calculated as 0.88 in the
first measurement and 0.92 in the second measurement.

Statistical Analysis

SPSS Windows 25.0 software package was used for statistical
analysis, and p<0.05 was considered significant. This method
pays regard to skewness and kurtosis values generated from the
data set to test normality. Skewness and kurtosis values were
found between +2, which was considered the evidence of the
normal distribution. The chi-square statistic was used for testing
relationships between categorical variables. Independent-
samples t-test was used in the comparison of two independent
groups and the Paired-samples t-test was used in the two paired
groups.

Ethical Aspect of the Research

For conducting the study, an ethical approval was obtained
from Ankara University Health Sciences Sub-Ethics Committee
(date: 19.12.2022, decision no: 20/189) and permission from
the relevant hospital. Written informed consent was obtained
from all participants admitted into the scope of the sample.
The research was conducted as subject to the Declaration of
Helsinki.
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The descriptive characteristics and prepregnancy PSRI
scores of the participants are given in Table 1. No significant
differences were found between the groups (p>0.05).

At the beginning of the research, there was no statistically
significant difference in terms of PSRI and AStSdP scores
between the groups (p>0.05). When the PSRI and AStSdP scores
of study groups are compared four weeks later, the PSRI, Anxiety,
Approval, and AStSdP score averages of the intervention group
are found to be higher than the score averages of the control
group (p<0.05). In addition, the PSRI, Anxiety, Beliefs and Values,
Approval, AStSdP score averages of the intervention group from
four weeks later and the PSRI, Anxiety, Approval, AStSdP score
averages of the control group from four weeks later are both
higher than the initial score averages (p<0.05) (Table 2).

The PSRI scores of the intervention group and control group
were close to each other at the beginning of the research.
However, in the assessment made four weeks later, a difference
was found between the intervention group and control group,
regarding the scores of sexual response during pregnancy.
Sexual response scores of pregnant women who were provided
with sexual training during pregnancy were found to be higher
than the scores of the control group. Previous studies in this
field confirm the results of the present study. As the result of
Alizadeh et al. (15) prospective randomized controlled trial,
there was a statistically significant difference in the mean score
of PSRI and Sexual Quality of Life-Female in the training group
and the control group. Similarly, Navidian et al. (16) showed
that sexual activity and responses increased significantly in
the intervention group after sex education. Another research
conducted in Iran revealed that, after the education, the mean

Table 1: Distribution of participants' descriptive characteristics (n=73)
gﬁglr(;-c(tigrr?s%gcrsaphlc and obstetric E:)::;cr;;l group I(rrllt::;‘\é;:ntlon group | 1ot Analysis
Mean + SD Mean + SD Mean + SD t p-value
Age 26.19+4.12 28.08+5.25 27.12+4.78 -1.717 0.090
Age of spouse 30.46+4.72 31.78+5.14 31.11+4.94 -1.142 0.257
Week of pregnancy 17.97+1.52 18.58+2.97 18.27+2.35 -1.144 0.258
n (%) n (%) n (%) x> p-value
Educational status
Primary school 10 (27) 5(13.9) 15(13.9)
High school 19 (51.4) 22 (61.1) 41 (56.2) 1.932 0.381
University 8 (21.6) 9 (25.0) 17 (23.3)
Status of working at an income-generating job
Unemployed 33 (89.2) 31 (86.1) 64 (87.7) 0.160 0.689
Working 4(10.8) 5(13.9) 9(12.3)
Smoking habits
Frequent or heavy smoker 1(2.7) 3(8.3)
Occasional smoker 6(16.2) 5(13.9) 1.146 0.564
Non-smoker 37 (81.1) 36 (77,8)
Pregnancy intention
Intended 31(83.8) 29 (80.6) 60 (82.2) 0.130 0.719
Unintended 6(16.2) 7 (19.4) 13(17.8)
Condom using habit
Not using 30 (81.1) 30 (83.3) 60 (82.2)
Using before pregnancy 4(10.8) 4(11.1) 8 (11.0) 0.186 0.911
Frequent or very frequent user 3(8.1) 2 (5.6) 5 (6.8)
Prepregnancy PSRI scores 66.89+10.92 67.08+13.02 66.99+11.92 -0.068 0.946
“Independent samples t-test, °Chi-square, PSRI: Pregnancy sexual response inventory, SD: Standard deviation, Min.-Max.: Minimum-Maximum
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of the total score of sexual function of pregnant women turned
out to be significantly higher in the intervention group than the
control group's mean difference (11). In line with these findings,
it appears that the training on sexuality during pregnancy
positively affects sexual response during pregnancy.

While the AStSdP scores of the intervention group and the
control group were close at the beginning of the research, a
difference was found with respect to the AStSdP scores between
the intervention group and the control group in the assessment
performed four weeks later. Attitude toward sexuality during
pregnancy scores of pregnant women who were provided with
sexual training during pregnancy were found to be higher than
the scores of the control group. Furthermore, four weeks later,
anxiety and approval scores of pregnant women who were
trained, regarding sexual intercourse during pregnancy, were
higher than the control group, while the belief and values scores
were found to be similar in both groups. These results indicate
that pregnant women trained on sexuality during pregnancy are
less anxious about sexuality during pregnancy and they exhibit
attitudes affirmative of sexuality during pregnancy at higher
levels. In the literature, it is stated that having knowledge about
sexual life during pregnancy affects attitudes toward sexuality
and that individuals who receive information have a more
positive attitude (16,17). Navidian et al. (16) stated that sexual
counseling decreased traditional perceptions about sexual
activity, especially during pregnancy. Riazi et al. (17) stated
that traditional perceptions about fear of harming the fetus,
infections, and unpleasant feelings about sexual activity during

pregnancy decreased in women participating in sex education
classes. Also, Pakray et al. (18) stated that sexual education
and counseling given to pregnant women were effective
in creating a positive attitude toward sexuality. Similarly,
Avcibay and Gokyildiz Siiriicti (19) showed that possessing
adequate knowledge in the field of sexual counseling serves as
an effective predictor for the reduction of negative attitudes
and beliefs towards sexuality during pregnancy. In line with
these results, it appears that the training on sexuality during
pregnancy positively affects attitudes toward sexuality during
pregnancy. In our research, the attitudes that involve beliefs and
values against sexuality during pregnancy remain unaffected by
the provided training, which can be attributed to the fact that
such beliefs and values involve attitudes that are formed in the
longer term through the interaction of factors such as personal
characteristics and the characteristics of the community they
live in. Further response and monitoring studies may be required
for longer terms in order to alter the negative attitudes that
involve beliefs and values against sexuality during pregnancy.

In our study, another notable finding was that both the
control and experimental groups exhibited higher scores in sexual
response, attitude toward sexuality during pregnancy, anxiety,
and approval four weeks after the intervention compared to
their baseline scores. The fact that all participating pregnant
individuals were in their second trimester throughout the study,
coupled with the potential increase in adaptation to pregnancy
within the four weeks following the initial assessment, might
have positively influenced responses towards sexuality during

Table 2: Comparison of the PSRI and AStSdP scale scores of the groups (n=73)

Control group (n=37) Intervention group (n=36) Analysis

Mean + SD Mean + SD t? p-value
PSRI (1) 49.73+11.65 49.61+19.42 0.033 0.974
PSRI (2) 58.56+18.42 66.44+13.70 -2.069 0.042
Analysis® t=-2.993 p=0.005 t=-5.676 p<0.000
Anxiety (1) 33.73+6.47 33.22+6.66 0.330 0.742
Anxiety (2) 35.68+5.29 38.17+3.78 -2.31 0.024
Analysis t=-2.402 p=0.022 t=-4.921 p<0.000
Beliefs and values (1) 41.84+5.87 40.81+6.72 0.700 0.486
Beliefs and values (2) 42.19+4.70 43.03+4.69 -0.763 0.448
Analysis t=-0.504 p=0.617 t=-2.489 p=0.018
Approval (1) 48.54+8.35 48.11+8.33 0.220 0.827
Approval (2) 51.03+£9.30 57.94+6.88 -3.606 0.001
Analysis t=-2.254 p=0.030 t=-8.346 p<0.000
AStSdP (1) 124.11+15.04 122.14+£16.77 0.528 0.599
AStSdP (2) 128.89+15.29 139.14+13.49 -3.033 0.003
Analysis t=-3.014 p=0.005 t=-9.475 p<0.000

dIndependent samples t-test, *Paired-samples t-test
(1) Baseline
(2) Assessment after four weeks

PSRI: Pregnancy Sexual Response Inventory, SD: Standard deviation, AstSdP: Attitude Scale toward Sexuality during Pregnancy
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pregnancy. Additionally, the data collection forms utilized in the
study may have potentially contributed to obtaining a certain
level of positive response in the assessment four weeks later,
independently of the educational intervention, by providing
participants with opportunities to contemplate the subject
under investigation. Nevertheless, it is noteworthy that the
increase in scores in the control group was not as pronounced
as in the group receiving sexual education during pregnancy.

Study Limitations

This research has some limitations. In order to control the
effect of pregnancy on sexuality, only pregnant women in the
second trimester were included in the sample of the study. The
effects of the education given in the study, during the third
trimester of pregnancy and in the postpartum period, were not
monitored. Additionally, partners of pregnant women were not
included in the study.

In conclusion, this study demonstrates that the sexual
training provided during pregnancy positively increases
attitudes toward sexuality during pregnancy and improves
sexual response. Pregnant women's knowledge of sexuality
affects their attitudes and behaviors toward sexuality during
pregnancy. In order to improve sexual health and solve potential
problems at an earlier stage, sexual health training should be
addressed as an essential component of prenatal care. Nurses
and midwives, providing training and consultancy services
on a number of subjects, for the purpose of protecting and
enhancing the pregnant women's and their family's health in
the prenatal period should also integrate the issue of sexuality
during pregnancy into the process. Education of every pregnant
woman in the prenatal period on sexuality is recommended.
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Rapunzel Syndrome Causing Gastric Outlet Obstruction in

A 12-Year-0ld Girl: Report of A Case and Review of the Literature

12 Yasindaki Bir Kiz Cocukta Mide Gikim Tikanikligina Neden Olan Rapunzel Sendromu:
Olgu Sunumu ve Literatariin Gozden Gegirilmesi

©® Bilge Gordii, @ Tutku Soyer

Hacettepe University Faculty of Medicine, Departments of Pediatric Surgery, Ankara, Tiirkiye

Abstract

Rapunzel syndrome (RS) is a rare condition presenting with hair accumulation in the stomach that extends to small intestine. It may cause gastric
outlet and intestinal obstruction. The most common clinical signs are abdominal pain, palpable mobile mass and vomiting. A 12-year-old girl
with a history of trichotillomania, trichophagia, attention deficit and hyperactivity disorder presented with gastric outlet obstruction. A bezoar
completely filling the stomach and reaching to third part of the duodenum was detected in abdominal ultrasound. Removal of the trichobezoar via
gastrotomy was the treatment of choice. Herein we report a 12-year-old girl with RS to discuss the clinical features and treatment options in this
rare presentation.

Key Words: Bezoar, trichobezoar, Rapunzel Syndrome, child

Rapunzel sendromu (RS) midede biriken saglarin ince barsakta obstriiksiyona neden olabilecek sekilde uzandigi nadir bir durumdur. Mide ¢ikiminda
ve barsakta tikanikligina neden olabilir. En sik gériilen klinik belirtiler karin agrisi, ele gelen mobil kitle ve kusmadir. Trikotilomani, trikofaji, dikkat
eksikligi ve hiperaktivite bozuklugu dykiisii olan 12 yasinda kiz hasta, mide ¢ikim tikanikligi nedeniyle basvurdu. Batin ultrasonunda mideyi tamamen
dolduran ve duodenumun lclincii kismina uzanan bezoar tespit edildi. Trikobezoarin gastrotomi yoluyla cikarilmasi tercih edildi. Burada, bu nadir
goriilen tablonun klinik 6zelliklerini ve tedavi seceneklerini tartismak amaciyla 12 yasinda RS'li bir kiz cocugunu sunuyoruz.

Anahtar Kelimeler: Bezoar, trikobezoar, Rapunzel Sendromu, cocuk

. The most common clinical findings in trichobezoar cases are

abdominal pain, palpable firm and mobile masses. However, more

serious complications can also be seen in trichobezoars that

extend to the small intestines, such as intestinal obstruction,

perforation, intussusception, cholangitis and pancreatitis (3,4).

A 12-year-old girl diagnosed with RS, which causes gastric

outlet obstruction and has trichobezoars extending along the

duodenum, is presented to discuss the difficulties experienced

in the diagnosis and treatment of trichobezoars with acute
gastric obstruction.

Bezoars are concretions that occur as a result of the
accumulation of non-absorbable fibers such as hair and plant
fibers in the gastrointestinal tract. The most common type
of bezoar is the trichobezoar, which is mostly made of hair.
Trichobezoar is a rare condition almost exclusively seen in
young females (1). Rapunzel syndrome (RS) is an unusual and
rare form of trichobezoar extending into the small intestine. The
name "Rapunzel" syndrome comes from the Grimm Brothers'
fairytale and this syndrome was first described by Vaughan et
al. in 1968 (2).
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Case Presentation

A 12-year-old female, admitted to hospital with epigastric
mass and non-bilious vomiting. Heart rate was 90/min,
respiratory rate was 16/min, blood pressure was 120/80 mmHg
and body temperature was 37.5 °C. In her medical history that
she has been following up for trichotillomania, trichophagia and
attention deficit and hyperactivity disorder. She has been using
methylphenidate (20 mg, Ritalin, USA) and risperidone (0.5 mg,
Risperdal, Turkey) treatment. Laboratory findings were all within
normal limits, including complete blood cell counts, serum
electrolyte levels, liver and renal function tests. She complained
of weight loss in last ten days. Abdominal examination revealed
a non-tender palpable mass in the epigastric region. Abdominal
ultrasonography (USG) revealed large foreign body completely
filling the stomach. Abdominal computed tomography (CT) scan
confirmed a large bezoar completely filling the stomach and
extending to the third part of the duodenum (Figure 1). Upper
gastrointestinal endoscopy revealed that her entire stomach
was filled with trichobezoar and it extended from the gastric
cardia to the pylorus. It was not possible to remove the bezoar
with forceps and surgical exploration was planned in the same
session. Laparotomy was performed with midline incision above
umbilicus and the bezoar was removed by gastrotomy on the
anterior aspect of the stomach (Figure 2).

She had an eventful postoperative recovery and fed orally
on the 3" postoperative. She was discharged after detailed
psychiatric counselling on the 6% postoperative day. Two years
later, she was admitted to our department with abdominal pain.
She had stopped her psychiatric medical treatment for the last
6 months and started trichophagia. The USG showed no gastric
outlet obstruction. She was consulted to pediatric psychiatry
department again and has been following up with no symptoms.

A detailed PUBMED searched was performed by using
the keywords “child, bezoar, obstruction, Rapunzel” Table 1
summarizes these cases with RS with gastric outlet obstruction.

The word "bezoar" comes from the Arabic word "bedzehr"
or the Persian word “padzhar," meaning “protecting against a
poison” (3). The first reference to a bezoar in a human wasin 1779
during an autopsy of a patient who died from gastric perforation
and peritonitis (4). Bezoars are named as phytobezoar (fruit,
vegetable fibres), lactobezoar (milk residues) and trichobezoar
(hair, nylon) according to their content. Trichobezoars are due
to the accumulation of indigestible materials such as hair, nylon
or wool in the stomach associated with trichotillomania and
trichophagia. Human hair is resistant to digestion and peristalsis.
As the hair continues to be swallowed, it becomes a mass by
accumulating in the stomach folds along with the mucus and
nutrients. Although it is more common in girls, mainly because
they have long hair, a boy eating his sister's hair has also been
reported (5).

RS is a rare form of trichobezoar and trichobezoars extend
into the duodenum and small intestine. Affected patients can
remain asymptomatic for a long time. The bezoar continues to
grow and symptoms appear in the late stages. The most common
findings in children are epigastric mass, epigastric pain, nausea,
vomiting, weight loss, hematemesis, diarrhea or constipation
(6). Besides causing gastrointestinal obstruction, they can
also cause stomach ulcers, obstructive jaundice and acute
pancreatitis (3,4). Protein-losing enteropathy, iron deficiency
anemia and megaloblastic anemia are other complications
related malabsorption.

Figure 1: Axial and coronal CT scan showing extension of the trichobezoar

CT: Computed tomography
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Figure 2: Whole trichobezoar showing stomach cast, duodenal cap and
long tail

The bezoar sometimes breaks off from the large mass
and causes obstruction in the small intestines and may cause
emergency surgical operation (7). In addition to obstruction,
they can cause intussusception in different segments of the
intestine. USG may be the first choice in diagnosis because
the bezoar may cause intussusceptions (10). The acute surgical
treatment in RS mostly correlates with obstructions and
complications. Trichobezoars that usually cause partial gastric
outlet obstruction and complete obstruction is extremely rare
(3,11). We found 21 cases reporting RS that cause complete
or partial gastric outlet obstruction with small intestine
extension (Table 1). The most common clinical symptom was
abdominal pain, palpable mass and vomiting. Most of the
cases present with non-bilious vomiting. Our patient was
diagnosed after the non-bilious vomiting and clinical findings
of gastric outlet obstruction. One should be aware of whether

Table 1: Complete or partial gastric outlet obstruction with Rapunzel syndrome

Age of

Number | Study Sex patient

Presenting features

Diagnostic methods

Management

Vomiting

1 Flaherty et al. (17) | Female 1.5 Sl iy

CT

Laparotomy

Vomiting
Constipation

2 Kumar et al. (18) Male 3 PICA
Abdominal pain
Abdominal mass

UsG/CT

Endoscopy, laparotomy

Vomiting
Epigastric pain
Abdominal mass

3 Kim and Nam (19) | Female 8

CT

Endoscopy, laparotomy

Vomiting
Abdominal pain
Abdominal mass

Gonuguntla and

Joshi (3) Female 5

CT

Laparotomy

Vomiting

5 Khanna et al. (20) | Female 6 Abdominal pain

Abdominal radiograph

Laparotomy

Vomiting
Abdominal pain
Constipation
Loss of appetite

6 Lalith et al. (21) Female 12

Abdominal radiograph
USG
CT

Laparotomy

Vomiting
Weight loss
Epigastric pain
Abdominal mass

7 Mazzei et al. (22) Female 14

USG, CT

Endoscopy, laparotomy

Abdominal pain
Vomiting
Constipation
Weight loss

8 Kyin et al. (23) Female N

CT

Laparotomy

Vomiting
Abdominal mass

Czerwinska et al.

(24) Female 16

USG, CT

Laparotomy

Vomiting

10 Raikar et al. (25) Female 12 Abdominal pain

CT

Endoscopy, laparotomy

Vomiting
n Winsett et al. (26) | Female 13 Diarrhea
Epigastric pain

CT

Laparotomy

Vomiting
Diarrhea

12 Rogers et al. (27) Female 2

Endoscopy

Laparotomy
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Table 1: Continued

Number | Study Sex Qgteie%ft Presenting features Diagnostic methods Management
Vomiting
1 emale 7 ominal pain ndosco aparotom
3 (AZIB\;Vadan etal. Femal Abdominal pai End by Lap .
Distention
Vomiting
14 Chogle et al. (29) Female 3 Pain USG, CT, MRI, ERCP Laparotomy
Weight loss
Abdominal pain . .
15 z\ls\gllankwo et al. Female 7 Vomiting Abdominal radiograph Laparotomy
Nausea
Abdominal pain
16 Singla et al. (31) Female 9 Vomiting USG Laparotomy
Loss of appetite
. Vomiting Barium contrast study
17 Quraishi et al. (32) | Female 5 Abdominal mass T Endoscopy laparotomy
\F/f)\:s:’tin Abdominal radiograph
18 Senapati et al. (33) | Female 8 9 . USG Laparotomy
Abdominal pain .
. Barium contrast study
Hematochezia
19 Sharma et al. (34) | Female 12 Uenillg) A Ol e 20 O Laparotomy
Hematemesis Endoscopy
Abdominal pain
. Vomiting Abdominal radiograph
20 Hirugade et al. (5) | Male 6 Loss of appetite Barium contrast study Laparotomy
Weight loss
Abdominal pain . .
21 Belsky et al. (35) Female 6 Vomiting o e, Laparotomy
Constinati Oral contrast study
onstipation
Vomiting USG
22 Our case Female 12 Abdominal mass Endoscopy laparotomy
. CT
Weight loss

trichotillomania is in the history or alopecia is on physical
examination when bezoar is clinically suspected. The history
of these patients may include other psychological disorders
that cause bezoar, such as pica, obsessive compulsive disorder,
depression, anorexia nervosa and substance abuse. In addition
to psychiatric problems, social causes such as family quarrels,
school changes, loss of parents can also create a predisposition
(8). Our patient had a history of trichotillomania, tricophagia
and psychological reasons such as the separation of the
mother and father. However, the history of trichotillomania
is suggestive for diagnosis, all patients with bezoars should
consulted to psychological evaluation.

Trichobezoars can be detected as a palpable mobile,
well-circumscribed mass in physical examination. Erect
abdominal X-ray may be useful for diagnosis and evaluation
of complications. However, despite the large ileal perforation
due to trichobezoar, a case without pneumoperitonium on
erect abdominal X-ray was reported, which was associated
with the trichobezoar completely covering the perforated
area (9). Trichobezoars can be diagnosed a firm epigastric
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mass in 88% of cases and USG is often the first imaging
study performed in the clinical setting of a lump in the
epigastrium (10). USG could be used to support diagnosis
but few other causes of upper abdominal masses are showed
intense sonic shadow like trichobezoar in USG (11). CT is
another radiological option after USG to show the size and
configuration of the bezoar and to differentiate it from
gastrointestinal tumors such as gastrointestinal stromal tumor
extending into the gastric lumen, thus it helps diagnose and
demonstrate mechanical bowel complications (12). Although
CT and magnetic resonance imaging (MRI) examination are
used to exclude other mass causes in the differential diagnosis,
upper gastrointestinal system endoscopy is also considered
the gold standard for diagnosis. In this case, it was shown that
the bezoar extended to the small intestine in the USG and CT
performed before the endoscopy. In our case, the stomach was
completely filled with hair and the attempts for endoscopic
removal was failed. Although most of the patients underwent
endoscopy, only one of the patients had successful endoscopic
removal (13). Patients with partial gastric obstruction were
more eligible for endoscopic treatment.
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If endoscopical removal is not possible, removal of bezoars
with gastrotomy via laparotomy is recommended. The first
successful surgical intervention was made by Schonborn in 1885
(14). The first attempt at laparoscopy was made by Nirasawa
et al. (15). In addition to surgical treatment, various other
modalities such as extracorporeal shock wave lithotripsy (ESWL),
enzymatic therapy, metoclopramide and acetylcysteine have
been reported as successful treatment options (15). In our case,
surgical treatment was the only choice because of very large
trichobezoar completely filling the stomach. Patients with small
intestinal extension should also undergo detailed exploration of
the entire duodenum and jejunum.

Recurrence of trichobezoar is not uncommon. But
psychological treatment is one of the most important steps in
these patient's treatment and it is also regular part to prevent
recurrence. The most important evidence of this is that the case
who had gastrotomy because of bezoar nine years ago, was
operated again for bezoar at the age of twenty-five, because
she continued her psychiatric treatment irregularly (16). In
some cases, as in our patient, although the diagnosis is known,
advanced tests and treatments may be required in cases who
do not use their medications regularly and do not comply to
appropriate treatment. Therefore, preventive measures should
be taken into consideration in patients who are incompliant to
their psychiatric treatment.

RS is a rare form of trichobezoars that can cause gastric
outlet obstruction and require emergency surgical treatment.
When endoscopic methods are insufficient in large masses,
detailed imaging methods should be used to evaluate mass size
and extension before the surgery. Psychiatric evaluation should
be performed in all cases to prevent recurrence.

Ethics

Informed Consent: Informed consent was obtained from
the patient's family.

Authorship Contributions

Conflict of Interest: All authors declare no conflict of
interest.

Financial Disclosure: No financial and non-financial
benefits have been received or will be received form any party
related directly or indirectly to the subject of this article.

References

1. Gorter RR, Kneepkens CM, Mattens EC, et al. Management of trichobezoar:
case report and literature review. Pediatr Surg Int. 2010;26:457-463.

2. Vaughan ED Jr, Sawyers JL, Scott HW Jr. The Rapunzel syndrome. An unusual
complication of intestinal bezoar. Surgery. 1968;63:339-343.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Gonuguntla V, Joshi DD. Rapunzel syndrome: a comprehensive review of an
unusual case of trichobezoar. Clin Med Res. 2009;7:99-102.

Naik S, Gupta V, Naik S, et al. Rapunzel syndrome reviewed and redefined.
Dig Surg. 2007;24:157-161.

Hirugade ST, Talpallikar MC, Deshpande AV, et al. Rapunzel syndrome with
a long tail. Indian J Pediatr. 2001;68:895-896.

Frey AS, McKee M, King RA, et al. Hair apparent: Rapunzel syndrome. Am J
Psychiatry. 2005;162:242-248.

Hoover K, Piotrowski J, St Pierre K, et al. Simultaneous gastric and small

intestinal trichobezoars--a hairy problem. J Pediatr Surg. 2006;41:1495-
1497.

Miltenberger RG. Habit Reversal Treatment Manual for Trichotillomania. In:
Woods, D.W., Miltenberger, R.G. (eds) Tic Disorders, Trichotillomania, and
Other Repetitive Behavior Disorders. Springer, Boston, MA. 2001;170-195.

Singh S, Wakhlu A, Pandey A, et al. Complicated Rapunzel syndrome
mimicking intussusception. BMJ Case Rep. 2011;2011:bcr0820103277.

. Malpani A, Ramani SK, Wolverson MK. Role of sonography in trichobezoars.

J Ultrasound Med. 1988;7:661-663.

. Ratcliffe JF. The ultrasonographic appearance of a trichobezoar. Br J Radiol.

1982;55:166-167.

. Narra R, Guntamukkala A, Rao CB, et al. Rapunzel syndrome: a case of

trichobezoar with small bowel complications. Surg J (NY). 2022;8:¢293-e296.

. Chun SW, Lee K, Park YJ, et al. [Rapunzel syndrome removed with

enteroscopy in a child]. Korean J Gastroenterol. 2019;74:42-45.

. Kim SK, Beck AR. Multiple small bowel perforations: an unusual complication

of trichobezoar. Mt Sinai J Med. 1972;39:293-299.

. Nirasawa Y, Mori T, Ito Y, et al. Laparoscopic removal of a large gastric

trichobezoar. J Pediatr Surg. 1998;33:663-665.

. Obinwa O, Cooper D, Khan F, et al. Rapunzel syndrome is not just a mere

surgical problem: A case report and review of current management. World
J Clin Cases. 2017;5:50-55.

. Flaherty DC, Aguilar F, Pradhan B, et al. Rapunzel syndrome due to ingested

hair extensions: Surgical and psychiatric considerations. Int J Surg Case Rep.
2015;17:155-157.

. Kumar M, Maletha M, Bhuddi S, et al. Rapunzel syndrome in a 3-year-

old boy: A menace too early to present. J Indian Assoc Pediatr Surg.
2020;25:112-114.

. Kim JS, Nam CW. A case of rapunzel syndrome. Pediatr Gastroenterol

Hepatol Nutr. 2013;16:127-130.

Khanna K, Tandon S, Yadav DK, et al. Rapunzel syndrome: a tail too long to
tell! BMJ Case Rep. 2018;2018:bcr2018224756

Lalith S, Gopalakrishnan KL, llangovan G, et al. Rapunzel Syndrome. J Clin
Diagn Res. 2017;11:TD01-TDO02 .

Mazzei A, Centonze A, Aloi IP, et al. Rapunzel syndrome: endoscopy,
laparotomy, or laparoscopy? J Indian Assoc Pediatr Surg. 2021;26:66-67.
Kyin C, Patel P, Casas-Melley A, et al. Acute case of trichobezoar diagnosed
from computed tomography and 3D images: rapunzel syndrome re-
examined. Cureus. 2023;15:35597.

Czerwinska K, Bekiesirska-Figatowska M, Brzewski M, et al. Trichobezoar,
rapunzel syndrome, tricho-plaster bezoar - a report of three cases. Pol J
Radiol. 2015;80:241-246.

Raikar S, Wali P, Khan S. Recurrence of Rapunzel syndrome. J Pediatr.
2010;157:343-343.e1.

Winsett F, Ting J, Harting MT. Rapunzel syndrome: a rare case requiring
surgical management of acute pancreatitis. Pancreas. 2019;48:€38-€39.
Rogers HK, Phadke O, Glaser AM. The curious case of Rapunzel syndrome: a
rare non-trichobezoar. Am J Gastroenterol. 2018;113:783-784.

Al Wadan AH, Al Kaff H, Al Senabani J, et al. '‘Rapunzel syndrome’
trichobezoar in a 7-year-old girl: a case report. Cases J. 2008;1:205.
Chogle A, Bonilla S, Browne M, et al. Rapunzel syndrome: a rare cause of
biliary obstruction. J Pediatr Gastroenterol Nutr. 2010;51:522-523.
Nwankwo E, Daniele E, Woller E, et al. Trichobezoar presenting as a gastric
outlet obstruction: A case report. Int J Surg Case Rep. 2017;34:123-125.

1n7



Gordii and Soyer. Rapunzel Syndrome Causing Gastric Outlet Obstruction

Ankara Universitesi Tip Fakiiltesi Mecmuasi 2024;77(1):113-118

31. Singla SL, Rattan KN, Kaushik N, et al. Rapunzel syndrome--a case report.

Am J Gastroenterol. 1999;94:1970-1971.

32. Quraishi AH, Kamath BS. Rapunzel syndrome. Gastrointest Endosc.

2005;62:611.
33. Senapati MK, Subramanian S. Rapunzel syndrome. Trop Doct. 1997;27:53-54.

18

34.

35.

SharmaV, Gupta H, Lamoria S, et al. Tale of a hairy tail: Rapunzel syndrome.
Intern Emerg Med. 2016;11:759-760.

Belsky J, Whitcomb V, Zimmerman E, et al. Rapunzel syndrome: diagnosis
via radiograph and history. Pediatr Emerg Care. 2014;30:352-353.



DOI: 10.4274/atfm.galenos.2024.23600
OLGU SUNUMU / CASE REPORT Ankara Universitesi Tip Fakiiltesi Mecmuasi 2024;77(1):119-121

DAHILI TIP BILIMLERI / MEDICAL SCIENGCES

Izole Optik Norit ile Prezente Olan Naorosifiliz Olgusu
A Case of Neurosyphilis with Isolated Optic Neuritis
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Sadece okiiler tutulum ile prezente olan ve dermatolojik ya da norolojik ve baska bir sistemik bulgusu olmayan, bir sifiliz olgusunu sunmayi
amacladik. Sol gbzde 3 ay dnce baslayan bulanik gorme ve renkli gérmede azalma sikayeti bulunan hastada, optik norit etiyolojisine yonelik yapilan
laboratuvar ve radyolojik incelemelerde sifilizin varligini venereal hastalik arastirma laboratuvari ve treponema pallidum hemaglutinasyon testi gibi
serolojik testlerle tespit ettik. Hastanin solda géz dibi bakisi normaldi, gdrsel uyariimis potansiyeli latansi saga gére sinirda uzun bulundu. indirekt
oftalmoskopik incelemede major patoloji saptanmadi. Hasta kronik retrobulber nérit olarak kabul edildi. Sifilizin optik tutulumu genellikle tek tarafli
ya da bilateral perindrit, anterior veya retrobulber ndrit ya da papil 6dem seklinde olabilir. Sifilizde gdzlenen optik ndrit tablosunda siklikla beklenen
asemptomatik gidis olmakla birlikte bazen hizli progresyon gdsteren vizyon kaybi olabilir. Bu olguda semptomatik, sifilizin primer tedavisine klinik
yaniti iyi olan ve tama yakin iyilesme gdsteren izole optik ndritle prezente olan nérosifiliz olgusu sunulmustur.

Anahtar Kelimeler: Optik norit, sifiliz, norosifiliz

Abstract

We aimed to present a case of syphilis presenting with only ocular involvement and no dermatologic or neurologic or other systemic findings. In
the patient who had blurred vision and decreased color vision in the left eye that started 3 months ago. In laboratory and radiological examinations
for optic neuritis etiology, we detected the presence of syphilis with serological tests such as venereal disease research laboratory and treponema
pallidum hemagglutination test. Ophthalmoscopic examination of the patient was normal on the left, and the visual evoked potential latency was
longer than on the right. The patient was considered to have chronic retrobulbar neuritis. Optic involvement of syphilis can usually be unilateral
or bilateral perineuritis, anterior or retrobulbar neuritis, or papilledema. In the presentation of optic neuritis observed in syphilis, there is often an
expected asymptomatic course, but sometimes rapidly progressive vision loss may occur. In this case, a case of neurosyphilis presenting with isolated
optic neuritis who is symptomatic, has a good clinical response to the primary treatment of syphilis and has almost completely healed is presented.

Key Words: Optic neuritis, shyphilis, neurosyphilis

_ Norosifilizde g6z bulgulari genellikle hastahgin Gclincli evresi

olan tersiyer donemde gozlenir ve bazen hastaligin ilk ve tek
bulgusu olabilmektedir. G6z tutulumu siklikla posterior Uveit
prezantasyonu seklinde olmakla birlikte bircok gz patolojisi

gorilebilir. Bu olguda izole optik norit ile prezente olan
norosifiliz olgusu sunulmustur.

Sifiliz Treponema pallidum etkenli birden fazla sistemi
tutan kronik bir hastaliktir. insan immiin yetmezlik viriisii
(HIV) enfeksiyonunun prevalansindaki artis ile birlikte sifiliz
gibi gonorel enfeksiyonlarda da belirgin artis bildirilmistir (1).
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Kirk dort yas kadin hasta sol gozde 3 aydir olan bulanik
gorme ve renkli gormede azalma sikayetiyle yatirildi. Yapilan
muayenede; solda goz hareketleri agrili ve renkli gérmede
bozukluk saptandi, ayrica solda relatif afferent pupil defekti
(RAPD) pozitif saptandi, gérme keskinligi icin yapilan Snellen
testinde gérme 10/20 olarak degerlendirildi. Optik koherans
tomografi teknik nedenlerle cekilemedi ve diger sistemik
muayenede ek patoloji saptanmadi. Goz konsiiltasyonu
sonrasinda yapilan degerlendirmelerde solda retrobulber ndrit
tespit edilen hastada ek norolojik bulgu saptanmadi. Optik
norit etiyolojisine yonelik yapilan laboratuvar ve radyolojik
incelemelerde venereal hastalik arastirma laboratuvari (VDRL)
ve T pallidum hemaglutinasyon testi pozitif saptandi. Yapilan
beyin manyetik rezonans (MR) ve spinal kord MR incelemesinde
sol temporalde ve sol globus pallidusta (Sekil 1), sol serebellar
pedinkiilde (Sekil 2) hiperintens spesifik olmayan yamasal
tarzda ve kontrast tutmayan beyaz cevher degisiklikleri
gozlendi. Mevecut bulgular multipl skleroz ile iliskilendirilmese
de olasi demiyelinizan hastalik ayirici tanisi agisindan yapilan
beyin omurilik sivisi (BOS) incelemesinde BOS direkt bakida
hiicre saptanmadi, BOS basinci 20 mmH.0, BOS proteini 40
mg/dL, glukozu 55 mg/dL (es zamanh kan glukozu 89 mg/dL),
BOS klor 120 mEq/Lt ve oligoklonal bant negatif saptandi. BOS
VDRL tetkiki teknik sebepler dolasiyla cahsilamadi. Uyariimis
potansiyellerden VEP testi uygulandi, Sol gozde VEP latansi 122
msn, amplitidii 7 mikrovolt olarak bulundu. Sag g6z VEP dlciimii

Sekil 1: Sol temporalde ve sol globus pallidusta hiperintens spesifik
olmayan yamasal tarzda ve kontrast tutmayan beyaz cevher degisiklikleri

120

normal saptandi. Diger laboratuvar testleri normaldi. Cildiye ve
kadin dogum konsiiltasyonlari normal olarak sonug¢landi. Psikoz
tanisi eskiye ait olsa da yapilan psikiyatri konsiiltasyonunda
akut psikoz distiniilmedi ve mevcut tedavisine devam edilmesi
onerildi. Enfeksiyon hastaliklari ile gorisiilerek hastaya
sifilizin primer tedavisi olan antibiyoterapi baslandi. Hastanin
retrobulber norit tablosu kronik evrede tespit edildigi icin
kortizon tedavisi verilmedi. Antibiyotik tedavi sonunda hastada
solda g0z hareketleriyle agrida azalma ve renkli gdrmede
diizelme gozlendi.

Norosifilizin farkli klinik bulgularla seyretmesi ve hastaligin
her doneminde ortaya cikabilmesi nedeniyle ayirici tanisi
zordur (2).

Zineb ve arknin (3) yaptigi calismada 30 norosifiliz
olgusundan 13'liniin (%43,3) epileptik ndbetle 7'sinin (%23,3)
demansla, 6'sinin (%20) bulanik gérme sikayetiyle basvurdugu
bildirilmistir. Aslan ve ark. (4) tarafindan norosifiliz tanisi
konulan ¢ hastadan ikisi santral sinir sistemi semptomlariyla
basvurmustur. Timmermans ve Carr (5) tarafindan 161 norosifilis
olgusunun yaklasik %51'inde ndropsikiyatrik belirtiler oldugu;
Danielsen ve ark. (6) tarafindan 92 olgunun %36'sinda nérolojik
belirtilerin, %712'sinde ise psikiyatrik belirtilerin ilk basvuru
nedeni oldugu bildirilmistir. Bizim olgumuzun da ilk sikayeti sol
gozde olan bulanik gérme ve renkli gérmede bozulma idi. Ayrica
hastamizin eski dykiistinde 5 yildir psikotik bozukluk oldugu ve
uzun stiredir (2 yildir) amisilpirid tedavisi aldigi 6grenildi. Klinik

Sekil 2: Sol serebellar pedinkiilde hiperintens spesifik olmayan yamasal
tarzda ve kontrast tutmayan beyaz cevher degisiklikleri
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takipte sifiliz tanisi almadan daha 6nce psikotik bozukluk tanisi
ile psikiyatri takipleri olan hastanin giincel psikiyatrik muayenesi
icin yapilan ilgili bélim degerlendiriimesinde akut psikoz
dusliniilmemesi ve eski takip ve tedavilerinin kronik sirecte
olmasi gerekcesiyle mevcut psikotik tablo sifiliz enfeksiyonu ile
iliskilendirilmedi.

Sifilizde norolojik tutulum oldugunda okiler tutulum,
on vefveya arka segmenti tutacak sekilde, hastaligin hemen
hemen tiim evrelerinde tek bulgu olarak ortaya cikabilir.
Norosifiliz olgularinin yaklasik %718'inde oftalmolojik bulgular
g6zlemlenebilir (7). Sifilizin optik tutulumu genellikle tek
tarafli ya da bilateral perindrit, anterior veya retrobulber norit
ya da papil 6dem seklinde olabilir. Sifilizde gozlenen optik
norit tablosunda siklikla beklenen asemptomatik gidis olmakla
birlikte bazen hizli progresyon gosteren vizyon kaybi olabilir (7).
Retrobulber néritlerde optik disk bakisi normal olabilir. RAPD
testi semptomatik tarafta pozitif saptanabilir. Norosfilize ait
retbulber norit prezentasyonunda da benzer okiiler muayene
bulgulari saptanabilir (7).

Genelde okiiler bulgular siddetli oldugundan erken tani
konuldugu takdirde antibiyotik tedavisine zaman kaybetmeden
baslandiginda oldukc¢a olumlu sonuclar alinmaktadir. Bizim
olgumuzda da verilen antibiyotik tedavisi sonrasi renkli
gormede azalma bulgusu ve goz hareketleriyle birlikte olusan
agn sikayetinde iyilesme gozlenmistir.

Bu olguda semptomatik, sifilizin primer tedavisine klinik
yaniti iyi olan ve tama yakin iyilesme gosteren izole optik noritle
prezente olan nérosifiliz olgusu sunulmustur. Bu olguda oldugu
gibi optik norit tablosu ile prezente olan hastalarda sistemik

inceleme ve genis ayirici tani analizinin yapilmasi gerektigi
akilda tutulmahdir.

Etik
Hasta Onayi: Hastadan aydinlatiimis hasta onami alind.
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