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Oz

Amag: Bu arastirmada, merkezi sterilizasyon tinitelerinde mey-
dana gelen riskleri is saglig1 ve giivenligi agisindan belirleyerek
Fine-Kinney ve 5x5 L tipi matris risk analizi metotlar: ile karsi-
lagtirmal olarak inceleyip, degerlendirmeler sonucunda hangi
yontemin tinite i¢in kullamilabilir oldugunun tespiti amaglan-
mugtir.

Gereg ve Yontem: Merkezi sterilizasyon tinitesindeki riskler Fi-
ne-Kinney risk analizi ve 5x5 L tipi matris risk analizi metotlar:
uygulanarak risk degerlendirme ¢alismast yapilmustir.
Bulgular: Merkezi sterilizasyon tinitesine ait 217 tane risk tespit
edilmis olup, makale ¢alismasinda 6nemli olan 20 tane riskten
bahsedilmistir. Elde edilen verilerde Fine-Kinney yonteminde
kullanilan frekans parametresinin etkisiyle risklerin daha detayl
incelendigi gorilmuistiir.

Tartigma ve Sonug: Merkezi sterilizasyon iinitesinde yogun bir
isleyis s6z konusu oldugundan risklerin hassasiyeti gz oniine
alindiginda, Fine-Kinney risk analizinin kullaniminin daha uy-
gun oldugu diisiiniilmektedir.

Anahtar Kelimeler: Merkezi sterilizasyon tinitesi, is saglig1 ve
giivenligi, risk degerlendirmesi

Abstract

Aim: This research aims to determine the risks that occur in cen-
tral sterilization units in terms of occupational health and safe-
ty; to examine them in comparison with Fine-Kinney and 5x5
L-type matrix risk analysis methods, and to determine which
method can be used for the unit as a result of the evaluations.
Material and Methods: For the risks in the central sterilization
unit out by applying Fine-Kinney risk analysis and 5x5 L-type
matrix analysis methods.

Results 217 risks belonging to the central sterilization unit were
identified, and 20 important risks were mentioned in the article
study. In the data obtained, it was seen that the risks were exam-
ined in more detail with the effect of the frequency parameter
used in the Fine-Kinney method.

Discussion and Condusion: Considering the sensitivity of risks,
it is thought that the use of Fine-Kinney risk analysis is more ap-
propriate, since there is an intensive operation in the central ster-
ilization unit.

Key Words: Central sterilization unit, occupational health and
safety; risk assessment
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Merkezi Sterilizasyon Unitesinde Calisanlarda is Sagligi ve Giivenligi Uygulamalan ve Risk Degerlendirme Calismasi

Giris

Is Saglig1 ve Giivenligi

Sanayi ve teknolojinin gelisimiyle birlikte, diinyada ve
tilkemizdeki isyerlerinde caligan personellerin pek ¢ok

risk ve tehlikelerle karsilasma ihtimallerinde artis go-
rilmektedir.

Is saglig1 ve giivenliginin temel amaci galiganlari is ka-
zas1 ve meslek hastaliklarina karsi korunmasinin sag-
lanmasidir (1, 2, 3).

Merkezi Sterilizasyon Unitesi Isleyisi

Hastanenin belli alanlarinda kirlenmis malzemeleri
toplay1p tekrar temizlenip kullaniciya sunan 365 giin,
24 saat kesintisiz hizmet sunan bir alandir (4).

Merkezi sterilizasyon tinitesi; kirli alan, temiz alan, ste-
ril alan ve destek alanlarindan olugsmaktadir. Merkezi
sterilizasyon tniteleri genel bir 6l¢ii olarak yatak say1-
st bagina 0,5 m” den biiyiik olarak planlanmali, yatak
sayis1 200 altinda ise yatak sayisi bagina 1 m* den bii-
yiik olarak planlanmalidir. Merkezi sterilizasyon {ini-
tesinde ¢aligan sayis1 hastanede bulunan ameliyathane
sayisina, vaka sayisina, yogun bakim {initesi sayisina,
vakalarin tiiriine gore degismektedir. Calisan perso-
neller genellikle 3 vardiya sistemi ile ¢aligmaktadir.
Sterilizasyon {initesinde; sorumlu yonetici, hemsireler,
teknisyenler, lojistik personelleri ve destek personelleri
gorev yapmaktadir (5).

Merkezi Sterilizasyon Unitesindeki Kimyasal Riskler

Merkezi sterilizasyon {initesinde kimyasal riskler a¢i-
sindan etilen oksit, formaldehit, hidrojen peroksit, pa-
rasetik asit, gluteraldehit siralanabilir (6).

Etilen oksit giinlilk sekiz saat i¢inde maruziyet sinir
diizeyi 1 ppm ve 15 dakikalik maruziyet sinir diizeyi 5
ppmdir. Etilen oksit 800 ppm diizeyinde oldiriiciidiir,
200 ppmy’ de gozde ve solunum yollarinda rahatsizliklar
meydana getirmektedir. Etilen oksit maruziyetlerinin
dedektorler ile 6l¢iilmesi gerekmektedir (7).

Gluteraldehit solunum, temas ve oral yollardan viicuda
aliabilir. Gluteraldehite maruziyet sinir diizeyi 0.05
ppmdir. Gluteraldehite maruz kalinmasi sonucunda
DNAda bozukluklar, sinir sistemi rahatsizliklari, cilt
rahatsizliklar1 meydana gelebilir (6).

Formaldehit kanserojen ve toksik ozelliklere sahiptir.
OSHA formaldehit i¢in 8 saatlik maksimum maruziyet

sinir diizeyini 0.75 ppm olarak belirlemistir (6).

Parasetik asit koroziv etkiye sahip ve maruziyeti sonu-
cu solunum yolunda ve ciltte rahatsizliklar meydana
getirebilir (6).

Hidrojen peroksit de yogun temas sonucu cilde zarar ve-
rebilir, yaniklara sebep olabilir, goze zarar verebilir (8).

Kimyasallarin bulundugu alanlarda havalandirma
sistemlerinin kesintisiz olarak 24 saat calismas: ge-
rekmektedir. Sterilizasyon {initesinde havalandirma
tesisatinin diger birimler ile ayni kanallarda olmamasi
gerekmektedir (5).

Merkezi sterilizasyon iinitesinde gaz algilayici dedek-
torler bulundurulmali ve devamli kontrolleri saglan-
malidir. (5)

Merkezi Sterilizasyon Unitesindeki Fiziksel Riskler

Merkezi sterilizasyon iinitesinde fiziksel risk etmenle-
ri; giriilti, termal konfor sartlari, elektrik, radyasyon,
havalandirma, aydinlatma ¢alisan sagligini etkileyen
ve is verimini diisiiren tehlikeli durumlar olarak in-
celenebilir. Hastane termal konfor sartlari sicaklik
20-25°C arasinda bagil nem ise %40-75 arasinda ol-
malidir. Sicaklik ve nem calisan saglig1 ve is verimi
agisindan dnemlidir (9).

Havalandirma sistemi, merkezi sterilizasyon {inite-
sinde saatte en az 10 hava degisimi saglayacak sekilde
tasarlanmalidir. Hava dolagim sistemi agagiya cekisli
olmalidir (7).

Merkezi sterilizasyon initelerinde giiriiltiilii ortam-
larda ¢aligmalarda miimkiin oldugunca giiriiltiiniin
kaynaginda yok edilmesi saglanmalidir. Giiriiltii ma-
ruziyet riskinin en az oldugu ¢alisma kosullarinin
tercih edilmesi gerekmektedir. Caliganlar giiriiltiiniin
85 dB’yi astig1 alanlarda kulak koruyucu kullanmali-
dirlar. Calisanlara giiriiltii hakkinda gerekli egitimler
verilmelidir (10).

Merkezi sterilizasyon initesinde aydinlatma genel
muayenede 50-100 mum, ayrintii muayenede 100-
200 mum, evyelerin oldugu yerde 50-100 mum, genel
alanlarda 20-50 mum ve depo alanlarinda 20-50 mum
olmast saglanmalidir (5).

Radyasyona kisa stireli ya da uzun siireli maruziyet
radyasyonun dozuna da bagl olarak farklilik goster-
mektedir. Radyasyon insan viicuduna akut ya da kro-
nik etkiler gostermektedir. Akut etkileri olarak; hal-
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sizlik, kusma, bulanti, ishal, nébet gegirme vb. etkileri
vardir. Kronik etkileri ise 6limciil hastaliklara neden
olabilir (11).

Radyasyona maruz kalan hastane ¢aliganlarina bakildi-
ginda bagisiklik sistemlerinin olumsuz yonde etkilen-
digi gortlmiistiir (12).

Calisma ortaminda bulunan kaygan zeminlerin is ka-
zalar1 yasanmamasina karst uygun yontem ve ekipman
ile kurulanmasi saglanmalidir (5).

Elektrikli cihaz kablolar: kayma, takilma, diigmeye ma-
hal vermeyecek sekilde konumlandirilmalidir (5).

Radyasyon yayan cihazlardan korunmak i¢in ise uygun
kisisel koruyucu donanim kullanimina 6zen gosteril-
melidir (11).

Calisanlarin periyodik saglik muayeneleri diizenli ara-
liklarla yapilmalidir (13).

Merkezi Sterilizasyon Unitesindeki
Biyolojik Risk Etmenleri

Biyolojik riskler hastane ortamindaki bir¢ok alanda
bulunmaktadir. Ozellikle enfekte olmus kan ve viicut
swvilarindan bulasan Hepatit B, Hepatit C, HIV viriisle-
rinin en yaygin virisler icerisinde yer aldig1 bilinmek-
tedir (14).

Saglik calisanlarinin en ¢ok karsilagtig riskler iceri-
sinde kesici-delici alet yaralanmalar1 bulunmaktadir.
Merkezi sterilizasyon {initesinde ¢alisanlar cerrahi
aletler vb. malzemelerin temizlenmesi, steril edilmesi
ve paketlenmesi esnasinda kesici-delici alet yaralan-
malar ile oldukea fazla karsi kargiyadirlar. Biyolojik
riskler viicuda solunum, temas, oral yol ve kan yoluyla
girmektedir (13).

Merkezi sterilizasyon iinitesinde caliganlarin kisisel
koruyucu donanim kullanimma 6zen gostermeleri
gerekmektedir. Alandaki biyolojik risklerin tehlikele-
ri bilinmeli ve bu risklere kars1 6nlemler alinmalidir.
Merkezi sterilizasyon tinitesinde caliganlarin agilari
yapilmalidir. Unitede ¢alisanlarin, ¢alismanin tehlike
sinifina gore diizenli araliklarla saglik muayeneleri ya-
pilmalidir (7).

Personel kesici-delici alet yaralanmalarindan kaynakl
is kazasi yasadiginda periyodik saglik muayenesi ya-
pilip, is kazast bildirimleri yapilmalidir. Hastanelerde
emniyetli vakumlu igne kullanimimin yayginlastiril-
mas1 saglanmalidir. Tibbi atiklarin yonetimi uygun bir

sekilde yapilmaly, takip edilip kayit altina alinmalidir.
Kesici-delici alet atiklari icin alanlarda delinmeye
dayanimli (sharp-box) kutular bulundurulmalidir.
Merkezi sterilizasyon iinitesinde ¢alisan personellere
biyolojik riskler ve korunma yollar1 hakkinda egitim-
ler verilmelidir (7).

Merkezi Sterilizasyon Unitesindeki
Ergonomik Risk Etmenleri

Malzeme taginmasi konusunda caliganlara egitim ve-
rilmelidir (5).
Kullanilan ekipman se¢imi yapilirken ¢alisanlara er-

gonomik agidan risk yaratmayacak sekilde olmasina
dikkat edilmelidir (13).

Caliganlarin uygun ve yeterli diizeyde dinlenmeleri-
nin saglanmasi gerekmektedir (15).

Ergonomik olmayan durus ve hareketler kas- iskelet
sistemine zarar vermektedir. (16)

Merkezi Sterilizasyon Unitesindeki
Psikososyal Risk Etmenleri

Merkezi sterilizasyon iinitesinde ¢alisanlarin karsilag-
tiklar1 psikososyal riskler olan stres, yabancilasma, mo-
tivasyon eksikligi, uzun siireli ¢aliymalar sonucunda
caliganda yorgunluk, uyku hali, dalginlik vb. durumlar
is kazalarina sebebiyet verebilmekte ayrica gesitli hasta-
liklar1 da beraberinde getirebilmektedir (16).

Psikososyal riskler acisindan merkezi sterilizasyon
iinitesinde ¢alisan personeller de risk altindadir. Sag-
lik sektoriindeki uzun siireli mesailer, vardiyali calis-
ma sistemi, hiyerarsik sinif belirsizligi veya uygunsuz-
lugu, yonetim eksikligi, mobbing, ayrimcilik, siddet
vb. psikososyal risklerden soz edilmektedir (17).
Uzun siireli ¢aligmalarda is yiikii dagilimi sistemli bir
sekilde yapilmalidir. Stres yonetimi ile ilgili tedbirler
alinmalidir. Hastanelerde meydana gelen sozlii-fizik-
sel siddete karsi beyaz kod uygulamas: siirekli kulla-
nilmalidir. Psikososyal riskler ve bu risklerden korun-
mak amaciyla personeller bilgilendirilmeli ve egitim-
ler verilmelidir. Caliganlar psikolojik agidan diizenli
olarak takip edilip, rahatsizig1 olanlarin teshisi ve
tedavisi yapilmalidir (13).
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GEREC VE YONTEM

“Merkezi Sterilizasyon Unitesinde Calisanlarda Is Saglhg
ve Giivenligi Uygulamalar1 ve Risk Degerlendirme Calis-
mas1” konulu ¢aligmada akademik ¢aligmalar, yonetme-
likler incelenmis olup, Fine-Kinney risk metodu ve 5x5
L tipi matris risk metotlar1 uygulanarak risk degerlendir-
mesi galismasi yapilmistir (18).

Tehlike; Potansiyel olarak zarar verme iceren her sey
tehlike olarak tanimlanir. Tehlikenin zarar vermesi i¢in
tehlikeli bir olayin olmasi gerekir (18).

Risk; Tehlikeli bir olayin olasilik ve siddetinin ¢arpimi
sonucu olusur (18).

Risk Degerlendirmesi; Risklerin biiyiikligiiniin saptana-
bilmesi i¢in karar vermede kullanilan proseslerin biitii-
nidir (18).

Fine-Kinney Risk Analizi Metodu Fine-Kinney risk ana-
lizi Gi¢ bilesenin ¢arpimi sonucu olusur. Bunlar, olasilik,
frekans ve siddettir. Riskin diizeyi bu ti¢ bilesenin ¢arp-
mi1 sonucu ortaya cikar (18). Asagida Tablo 1, Tablo 2,
Tablo 3 ve Tablo 4de risk degerlendirme kriterleri veril-
migtir.

Tablo 1: Fine-Kinney Olasilik Skalasi

Tablo 2: Fine-Kinney Frekans Skalasi

Frekans (F) Sayisal
Degeri

Surekli 10

Sik (Giinliik) 6

Nadiren (Haftalik)

Olagandis1 (Aylik) 2

Seyrek (Yilda birkag kez) 1

Cok Seyrek (Yillik) 0.5

Tablo 3: Fine-Kinney Siddet Skalasi

Siddet (S) Sayisal
Degeri

Olasilik (O) Sayisal
Degeri

Beklenir 10

Olduk¢a miimkiin 6

Olagan dis1 ama miimkiin

Uzak ihtimal 1

Diustiniilebilir ama disuk

ihtimal, beklenmez 0.5

Pratik olarak imkansiz 0.2

Neredeyse imkansiz 0.1

Birden fazla 6limcil kaza/

cevresel felaket 100
Oldiiriicii kaza/

ciddi cevresel zarar 40
Kalic1 hasar, yaralanma, is kaybi/

cevresel engel olusturma,

yakin cevresel sikéayet 15
Onemli hasar/yaralanma,

dis ilk yardim ihtiyaci/ arazi

sinirlar1 disinda gevresel zarar 7
Kiiciik hasar/ yaralanma, dahili ik yardm 3
Ucuz atlatma/ gevresel zarar yok 1

Tablo 4: Fine-Kinney Risk Skoru (R=OxFx$)

Risk Risk
Degerlendirme Sonucu Degeri
Tolerans

gosterilemez risk 400>R
Yiiksek Risk 200<R<400
Onemli risk 70<R<200
Olast risk 20<R<70
Onemsiz risk R<20
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5x5 L Tipi Matris Risk Analizi Metodu Tablo 7: 5x5 L Tipi Matris Risk Skoru (R=0x$)
LxL metoduyla riskin derecelendirilmesi olasilik ve Risk Risk
siddetin ¢arpimuyla elde edilir (18). Asagida Tablo 5 Degerlendirme Sonucu Degeri
ve Tfab.lo .6 ve Tablo 7de risk degerlendirme kriterleri ‘ Cok Yiiksek Risk 25
verilmistir.
Yiiksek Risk 15,16, 20
Tablo 5: 5x5 L Tipi Matris Olasilik Skalasi Orta Seviye Risk 8,9, 10,12
Olasilik (O) Sayrsal Kabul Edilebilir Risk 2,3,4,5,6
Degeri Onemsiz Risk 1
Cok Siklikla 5
Siklikla 4
Az 3
Cok Az 2
Hemen Hemen Hig 1

Tablo 6: 5x5 L Tipi Matris Siddet Skalasi

Siddet (S) Sayisal
Degeri

Cok Ciddi 5

Ciddi 4

Orta Derece 3

Hafif 2

Cok Hafif 1
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Tablo 8. Merkezi Sterilizasyon Unitesinde Risk Degerlendirme Caligsmasi
Fine-Kinney 5x5 Risk Fine-Kinney | 5x5 Risk
E Analizi Analizi . Analizi Analizi
£ Tehlike Risk | ol «| o Onlem o ol o ~| o Agiklama
e HEEIEREEE: HEEIERE
. 8|3 2|& |8 2l& 3|3 2| & 8|2 &
o|lL|» o|» olr| o™ ol ™
c Teknik ekip § r:\:_n Gerekli
S Sterilizasyon ve Uzuv kayipli, 5 % | tarafindan - « | kontroller
o dezenfeksiyon yaralanmali 14 | topraklamalarin «~ o 3| saglanip,
N makinelerinin veyaiskaybl | | ~| Q E|lYw S | periyodik ol — =4 % —| © % aksiyonlar
= topraklamalarinin olusturan 2 % kontrolli w L | surekli
b bulunmamasi kaza O > | yapilmalidir. g E denetlenmeli
g S dir.
x x
5 [semzamone | g | | |5kt e 2| |2 e
% dezenfeksiyon Oltim, tam 2 2| butonlarinmn £ £ saglan
] makinelerinin acil maluliyet, ol = ~ ~ ol 8 S| saganip,
N “ |- |F| E ™| | g|olmasi ol <| 8| =| —| w| =] aksiyonlar
= durdurma agir gevresel o 2| gerekmektedir 18 | siirekli
9 butonlarinin etki £ 5|9 : —= = .
b bulunmamasi O > 3 3 denetlenmeli
8 8 dir.
X
c % | KKD (maske, t‘c—” Gerekli
~ Bl
S | Calisanlarin gerekli | . .. [} @ | gozlik, bone, < = kontroller
7 Y Olumlu kaza 14 | eldiven, is = S| sadlanip,
© kisisel koruyucu o o « 2 N ~ ol ¥ ] .
N ciddi cevresel | | «~| S| & | ¥| w| 2| kiyafeti) ;1 ©| F| 7| | ©| =] aksiyonlar
= donanimlari ~| @ = < a Sl Lo
= olay X 5 | kullaniimasi o | strekli
) kullanmamasi S . o —= .
» > S | gerekmektedir. 3 denetlenmeli
O S dir.
Hava ve su ~ ~
c Basinch hava ve su K tabancisinin § % Gerekli
S tabancasinin Uzuv kayipli, w% % | hortumunun = '« | Kontroller
) hortumunun yaralanmali S 2 & | konumuna N 3 S| sadlanip,
N kivrilmasi, veya is kaybi | ©| ©| Q| § El »| ©| % | dikkat edilmeli, s~ < % | w© % aksiyonlar
E katlanmasi, lizerine | olusturan 2% g Uzerine w w1 | strekli
b malzeme kaza }é > | malzeme g g denetlenmeli
konulmasi o konulmamalidir S K dir.
X X
5 L @8 i
c Basingh hava ve su § ~ 14 4 Gereki
o Uzuv kayipl, & | Tabanca askisi u | kontroller
> tabancalarinin yaralanmali 23 & | olmayan z = saglanip
« hortumlarinin ; <] 3 . ’
& | pasingla geri veya is kaybi | ©| ~| @ EiEJ o é hortumlar Ji-2 % -| w % aksiyonlar
T X olusturan °5 X | kullanilmamali. w L | surekli
2 tepmesi carpma ve kaza % S > S| denetlenmeli
”n yaralanma olmasi :0) 2 a5
¢] 8 S dir.
ks % | Kesici-delici 7 B Gereki
c 5 % | Kesici-delici & i¢ | Gerekli
B | s coibit | 5y ey | |Z[anmne
© malzemelerin e ol 8¢ [} $ ~ ol 8 S| saganip,
2 | tasinmasi ciddi gevresel | ©| | 3| g g| Y| | £|uygun KKD S| ™| 2| 5| —| ©| 2| aksiyonlar
= S T : LI
& | esnasinda diismesi olay - g z kullanimi w | surekli )
& 2 § | saglanmalidir. 3 3 denetlenmeli
5] © 8 g| dir.
x X
- 3 Calisanlar ise % 5 Gerekli
S Malzemelerin & & | uygun KKD . = | kontroller
o otoklav sterilazatér | Olumli kaza . 14 % | kullanmal, 3| saglanip,
N makinesinden ciddi gevresel | ~| —| © S | <| w| £|isiya dayaniki g ~| g —| © % aksiyonlar
T | cikarilirken KKD olay % S| kevlar vb. 10| srekli
b kullanilmamasi > | eldivenler E denetlenmeli
O | kullaniimalidir. G dir.

Volume 2 Issue 3 | http://jms.yeniyuzyil.edu.tr | Joumal of Medical Sciences 37


http://jms.yeniyuzyil.edu.tr

Arastirma Makalesi / Research Article

Tablo 8. Merkezi Sterilizasyon Unitesinde Risk Degerlendirme Galismasi (Devami)

Kompresor x | Kompresér 5 5
5 motorunun otomatik 4 & | motorunun 14 | Gerekli
7 |olarak durmasini Oliim, tam 2 ~ | otomatik olarak = = kontroller
s saglayacak maluliyet, ol o 8| S g <| v 3| durmasini N8 ﬁ | © ﬁ saglanip,
= tertibatin olmamasi | Agir gevresel - %i:’ = | saglayacak < - E U-E_I aksiyonlar
= N g g
8 | sonucu patlama etki e % | tertibatin = = | strekli
*n meydana gelmesi O Q [ olmasi el 2| denetlenmeli
0] O . T CIP™
gerekmektedir. X X | dir.
% % Gerekli
2 2| Gerekli
c ~ ~ 14 ©
% Kompresér ile Olim, Tam § § Kompresérler = = l;:rj};onl:er
8 calismada emniyet | maluliyet, ol =1 8| % | wl| | x|Ylda1defa ol ] 8 ﬁ [ I akgi on?z;r
= |subaplarinin test Agir gevresel S 8 | kontrol S - B 5| aslyo
T : " . X X . - w i | strekli
[} edilmemesi etki =] S | edilmelidir. = — .
& > > ] > | denetlenmeli
Qo Qo .
S S dir.
Havalandirma 5 % .
c | sisteminin yetersiz & | Havalandirma & 2| Gerekli
~« [
S | oimasindan Oliim. tam % & | kontrol altinda = '« | kontroller
7 " ; '3 $ | tutulmalidir. i 3| saglanip
© kaynakli cihazlarin | maluliyet, o [ o " ’
N veyelektrik adir gvresel R =] S | <| w| 2| Alanlarin gok g A= % ~| © % aksiyonlar
H aksamlarin terleme e?ki ¢ ‘g S| 1sinmasi ve ok w i | strekli
& apmas! sonucu > | sogumasi E E denetlenmeli
engellenmelidir. © « | dir.
yap O engell lid d
yangin ¥ ¥
3 3
. 2 21| Gerekli
c Mevzuat geregi @ 4
o - =5 AN = | kontroller
> . Olim, Tam & 2 ylksekte = = <
o Sterilizasyon malulivet o alisma «~ ol & S| saglanip,
N alaninda uygunsuz | , . el o —| S| §| @ w3 gans sl < S 2 | w| 2 aksiyonlar
= . Agir gevresel | o o | kurallarina ~| T S| 7. 8
= yuksekte galisma . X X w | surekli
& etk g g uyulmasi 3 3| denetlenmeli
”n gerekmektedir. ks af
8 3 dir.
x X
Tasima £ 2| Gerekli
s Tagima . - % | arabalarinda x % | kontroller
5 | arabalarinin fren Olim, tam 2 2 . = = e
8 tertibatinin maluliyet o « ¢ | fren tertibati ol 3 3 | sadlanip,
2 | oimamasi ya da a'lrggvrésel o =[S §|«| | ]| bulunmalive 3l -l % = w % aksiyonlar
T Y aur 2 £/ calisir durumda iy 1l | stirekli
Q galisir durumda etki =] S - — .
a > > | olmasi > S| denetlenmeli
@ olmamasi saglanmalidir G | dir
9 : ¥4 |
Sterilizasyon Tasima 3 % Gerekli
s igerisinde bulunan % <% | arabalarinin x x kontroller
5 | yiikieme bosaltma | Oliim, tam 2 £ | tamarm kendi £ £ saglanip
. Q Q )
[ arabalarinin uygun m'alullyet, ol <] 8 % | | v| %|ile uygun Nl |8l 2| | ]| @ aksiyonlar
= olmayan yikama agir gevresel - @ ] o ~| © T . 8
5 makinesinde etki = S ykama u | strekli
= > > | makinelerinde > S| denetlenmeli
«n kullaniimaya 2 al.
kullaniimahdir. ¢l « | dir.
calisiimasi X X
Emniyet
cubugu
calismayan
tasima
arabalarinin 5 % | Gerekli
5 Sterilizasyon > ~ | makineye tam ['4 @ | kontroller
> igerisinde bulunan | Olim, tam -[‘!’—:’ % uyumlu olup £ =| saglanip,
S tasima arabalarinin | maluliyet, ol «| 8| x| o ol x olmadigi Nl 18 ﬁ S ﬁ aksiyonlar
= makine uyumlu agir cevresel - 2 é belirlenemeyec | © - E E strekli
2 digmelerinin arizali | etki S S | egi igin ¢alisan b s denetlenmeli
”n olmasi > > | tizerinde g 2| dir.
setlerin X ¥
devrilmesi s6z
konusu olup
kontrol altinda
tutulmalidir.
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Tablo 8. Merkezi Sterilizasyon Unitesinde Risk Degerlendirme Galismasi (Devami)

X E
c | Teknik ekibin . o Yap”af:(:zg 2 2 Eertekllll
% makine ve Olim, ~ Tam E % iljygll(Jinmanl ;Ie £ £ SZUI;?uer
g |donamimiara maluliyet, o< 8] ¥ | ot :Ietle':inin ][R = | N - akgiyonTér
= | midahale ederken |agir cevresel = & 9 o S |3 T| S
= u Ki tki X~ X | uygunlugu i} | strekli
k) ygun ekipman ve | etki =] =] 3l ind - Slq | i
® | KKD kullanmamasi > > | saglanmalidir. 3 3| denetlenmeli
© @ | di
8 S dir.
x . x .
] % | Formaldehit 2| Gerekli
c 4 p [\4
3 R 0N & | gazi kullanilan = | kontroller
o Formaldehit gazi Olumla kaza, . = <% | alanlarda VOC . 3| saglanip,
N olgimindn ciddi gevresel | ™| ™| S @E < _@ oleimi g R RS I % aksiyonlar
s yapilmamasi olay L5 S yaptiriimal, Iv4 w surekli _
= ? x| kayit altina % S | denetlenmeli
@ 3 S| alinmalidir ] 8| dir
0] alinmalidir. o) g| dir.
" 3 < "
<% | Kimyasal 2 2| Gerekli
[ ~ P 14 o
S Alim. tam @ & | maddelerle = = | kontroller
o Hidrojen peroksit maluli ot ol X % | calismada ~ ol 8 3| saglanip,
N |gazina maruz adir g:gvrésel ol -3 3|+ 21 saglk ve =t % ~| w % aksiyonlar
T |kalinmasi e?ki % 3| giivenlik i 1 | stirekli
& > % | yonetmeligi E E denetlenmeli
O sartlari C « | dir.
o 4 N4
saglanmalidir.
x x
c Formaldehit ve Maruz E E Gerekli
S hidrojenperoksitin Blim tam ® % | kalinabilecek = « | kontroller
o dokilme sagiimasi maluli ot o © | tim alanlar igin . 3 3| saglanip,
N durumunda uygun | o é,evyresel -S| |« % | birer set 3 - S % ~| © % aksiyonlar
T |temizleme kiti ve e?ki 2 £ | bulundurulmali i 10| stirekli
& KKD olmadan > > | dir. 3 3 denetlenmeli
miidahal ilmesi Gl | dir.

(idahale edilmesi S S d
Kompresorler 5 5 .
romp! 2 2| Gerekli

s 5 « | igerisinde & £ | kontroller
2 | Kompressriin Olim,  tam & & | bulunduklari = = saglanip
. Qo Qo i
« o o !
N koruma  duvannin | maluliyet o | S| F|m = alan  koruyucu S| ~| S| 2| ~| w| 2|aksiyonlar
= agir cevresel | @ @ | kafes veya ~| © =1 .
~ olmamasi . x x L i} w | surekli
5 etki 2 2 duvar igerisine 5 S| denetlenmeli
L alinmali a o
- Gl « | dir.
saglanmalidir. X X
Yillik teknik « ~
s Yillik teknik % 5 Esgtyrgflk x x Eoer:terﬁllller
> | periyodik bakim Oliim, tam & § Zorunlulugu = = saglanip
N N Qo Q ’
© gerektirecek maluliyet, o ~ . N Ql @ ) .
N . o o o Lsol : o = w|l =
= | ekipmanlarin agir gevresel I g | olan tim ol T =B T 55 | aksiyonlar
= . . X x | ekipmanlarin w i | surekli
7] kontrollerinin etki =} S N —= = .
b7 > > | kontrolleri > > | denetlenmeli
« olmamasi 2 al
yaptirilip, ¢l | dir.
4 N4
raporlanmalidir.

“Merkezi Sterilizasyon Unitesi Calisanlarinda Is Saglg
ve Glivenligi Uygulamalar1 ve Risk Degerlendirme Calis-
mast” konulu tezde merkezi sterilizasyon tinitesinde 217
tane risk tespit edilmis olup makale ¢alismasinda 6nemli
olan 20 tane riskten Tablo 8'de bahsedilmistir (19).

TARTISMA VE SONUC

Yapilan ¢alismada riskler incelendiginde is saglhigi ve
guvenligi kapsaminda gerekli egitimlerin verilmesi, ¢ali-
sanlarin periyodik saglik muayenelerinin, agilamalarinin
yapilmasi, ¢alisma kosullarina uygun gerekli koruyucu
donanimlarin temin edilmesi, uyari-ikaz levhalarinin
¢alisma ortaminda konumlandirilmasi, gerekli tatbi-
katlarin yapilmasi énem arz etmektedir. Is kazalarinin

ve meslek hastaliklarinin 6nlenmesi konusunda gerekli
inisiyatifin ¢aliganlara birakilmamasi gerekmektedir. Ca-
liganlarin gérev tanimi diginda ¢alistirilmamasi saglan-
malidir.

Is kazasi ve meslek hastaliklarini énlemede énemli arag-
lardan bir tanesi de risk degerlendirme ¢aligmalaridir.
Is kazalar1 ve meslek hastaliklar1 olusmadan 6énce tehli-
kelerin belirlenmesi ve gerekli 6nlemlerin alinmasi ko-
nusunda yardimer olur. Risk degerlendirme ¢aligmalar1
haricinde tutulan kayba ramak kala formlari, saha dene-
tim formlar1 vb. kayitlar is kazasi ve meslek hastaliklarini
onlemede katkilar saglar.

Merkezi sterilizasyon tinitesinde tespit edilen 217 tane
riskten 20 risk buraya 6rnek olarak alinmigtir. Fine-Kin-
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ney risk analizi ve 5x5 L tipi matris risk analizi meto-
du ile karsilastirilmali olarak incelenmistir. Bu riskler,
Fine-Kinney risk analizi caliymasinda 5 tanesi tolerans
gosterilemez risk, 13 tanesi yiiksek risk, 2 tanesi dnemli
risk diizeyindeyken 5x5 L tipi matris risk analizi ¢alis-
masinda ise 7 tanesi ¢ok yiiksek risk, 13 tanesi yiiksek
risk olarak tespit edilmistir. Fine-Kinney yonteminde
risklerin ti¢ kategoriye ayrildigi, 5x5 L tipi matris yon-
teminde risklerin iki kategoriye ayrildig1 goriilmekte-
dir. Bunun nedeni Fine-Kinney yonteminde kullanilan
frekans parametresidir. Buradan hareketle Fine-Kin-
ney yonteminde risklerin daha detayli incelendigi
gorilmektedir. Fine-Kinney yonteminde siddet be-
lirlenirken ¢evresel ve toplu etkilenme farkli skor, tek
maruziyette farkli skor verilmektedir. 5x5 L tipi matris
yonteminde ise siddet belirlenirken her durum i¢in tek
skor verilmektedir. Ornegin havalandirma sisteminin
yetersiz olmasindan kaynakli cihazlarin ve elektrik ak-
samlarinin terleme yapmasi sonucu yangin tehlikesi
durumuna Fine-Kinney siddetine 100 degeri verilmis-
tir, kesici-delici kirli malzemelerin taginmasi esnasinda
diigmesi sonucu yaralanma meydana gelmesi tehlike-
sinde siddet Fine- Kinney yonteminde 40 olarak veril-
mistir. Ancak 5x5 L tipi matris yonteminde ise her iki
tehlike icin siddet 5 olarak verilmistir.

Bu tespit edilen risklerle ilgili 6nleme ¢alismalari yapil-
diktan sonra Fine-Kinney risk analizi skor sonuglarina
gore 1 tanesi olast risk, 19 tanesi kabul edilebilir riske
doniistiigii, 5x5 L tipi matris risk analizi skor sonugla-
rinda ise 20 tane risk kabul edilebilir seviyeye doniistii-
g tespit edilmigtir.

Sonug olarak yapilan ¢alismada 5x5 L tipi matris ve Fi-
ne-Kinney metotlarinin merkezi sterilizasyon {initesi
baglaminda uygulamalar1 karsilastirilmas: su sekilde
ifade edilebilir. 5x5 L tipi matris risk analizi karma-
sik degildir, yapilmasi kolaydir, zamansal agidan kisa
bir siirede ve az sayida ekip tarafindan yapilabilir. Fi-
ne-Kinney risk analizi ise karmagiktir, uzun zaman
gereklidir, frekans degerinin belirlenebilmesi igin is-
tatiksel verilere ihtiya¢ duyulur ayni zamanda Kkisile-
rin tecriibeli olmasi risk belirlenmesinde olumlu kat-
ki saglar. 5x5 L tipi matris analizinde ve Fine-Kinney
analizinde en biiyiik farklilik tehlike olusum sikliginin
yani frekans degerinin risk hesabindaki etkisidir. 5x5
L tipi matris metodunda olasilik ve siddetin etkisi pu-
anlanmaktadir. Fine-Kinney metodunda ise zaman
icerisinde siklikla karsi karsiya kalinan riskler 6n plana

¢tkmaktadir. Merkezi sterilizasyon {initesinde yogun
bir igleyis s6z konusu oldugundan risklerin hassasiyeti
g6z oniine alindiginda Fine-Kinney metodu kullani-
minin daha uygun oldugu diisiiniilmektedir.
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Abstract

Aim: A wide variety of materials are used as a partial ossic-
ular replacement prosthesis in ossiculoplasty. Data on the use
of the head of the malleus for partial ossicular reconstruction
is quite limited in the literature. The main objective of our
study is to compare the functional and anatomic outcomes
of ossiculoplasty using an autograft head of the malleus and
hydroxyapatite partial ossicular replacement prosthesis (HA-
PORP) in Austin-Kartush type A ossicular chain defect.
Material and Methods: Patients who underwent surgery due
to attic cholesteatoma and had Austin-Kartush type A ossic-
ular chain defect (with intact and mobile stapes, no incus, or
not used as an autograft in ossiculoplasty) were included in the
study. The patients were divided into two groups according to
the material used for ossiculoplasty: those with malleus head
(Group I) and those with HA-PORP (Group II). The groups
were compared in terms of hearing gains obtained from the
results of pre-and post-operative hearing tests, prosthesis ex-
trusion rates, and recurrent cholesteatoma development rates.
Results: Postoperative air-bone gap (ABG) values were signif-
icantly lower in group I. Postoperative ABG gains were also
significantly higher in group I. Functional success rates (post-
operative ABG <20 dB) were higher in Group I (65%) than in
Group II (50%), but the difference was not significant. Prosthe-
sis extrusion rates were significantly higher in Group II; there
were no differences between the groups in terms of recurrent
cholesteatoma.

Discussion and Conclusion: When the incus is not available
for ossiculoplasty; the head of the malleus can be considered as
the first choice because it is biocompatible, cost-free, and has
low extrusion rates compared with HA-PORP.

Keywords: hydroxyapatite; ossicular replacement prostheses;
ossiculoplasty; PORP

Oz

Amag: Ossikiiloplastide parsiyel kemikgik replasman protezi olarak cok
gesitli materyaller kullaniimaktadir. Literatiirde parsiyel kemikgik re-
konstriiksiyonu i¢in malleus bagimn kullanimina iligkin veriler oldukg¢a
sinirhdir. Bu ¢alismanin temel amaci, Austin-Kartush tip A kemikgik
zincir defektinde otogreft malleus bast ile hidroksiapatit parsiyel kemikgik
replasman protezinin (HA-PORP) fonksiyonel ve anatomik sonuglarim
kargilagtirmaktir.

Gereg ve Yontem: Caligmaya attik kolesteatomu nedeni ile ameliyat edi-
len ve Austin-Kartush tip A kemikgik zincir defekti saptanan ( stapesi
saglam ve hareketli, incusu olmayan veya ossikiiloplastide otogreft olarak
kullanilabilir durumda olmayan) hastalar dahil edildi. Hastalar ossikii-
loplastide kullanilan materyale gore iki gruba ayrildi: malleus bag: kulla-
nilanlar (grup I) ve HA-PORP kullanilanlar (grup II). Gruplar ameliyat
Oncesi ve sonrast isitme testi sonuglarindan elde edilen isitme kazanglari,
protez atilma oranlar1 ve rekiirren kolesteatom gelisme oranlari agisdan
kargilagtirildi.

Bulgular: Grup I'de postoperatif hava-kemik araligi (HKA) degerleri ista-
tistiksel olarak anlamh diizeyde diisiiktii. Postoperatif HKA kazanglari da
Grup Ide istatistiksel olarak anlamh diizeyde yiiksekti. Fonksiyonel bagar1
oranlar1 (postoperatif HKA <20 dB) grup I'de (% 65), grup II'ye (% 50)
gore daha yiiksekti, ancak fark istatistiksel olarak anlamh degildi. Grup
IT'de protez atilma oran1 anlaml olarak daha yiiksekti, niiks kolesteatom
gelisimi agisindan gruplar arasinda fark bulunmad.

Tartisma ve Sonug: Ossikiiloplasti i¢in inkus mevcut veya kullanilabilir
durumda olmadiginda malleus bagi biyouyumlu, maliyetsiz ve HA-
PORP'a gore diisiik ekstriizyon oranlarma sahip oldugu icin ilk segenek
olarak diistiniilebilir.

Anahtar Kelimeler: hidroksiapatit; kemikgik replasman protezi; ossi-
killoplasti; PORP
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INTRODUCTION

The management of chronic otitis media with choleste-
atoma requires surgical intervention and is often a difhi-
cult process involving the reconstruction of the ossicu-
lar chain. Although several studies have been published
examining different ossiculoplasty materials to date, no
consensus has been reached (1). Due to its poor blood
supply, the incus is vulnerable to trauma and infections;
therefore, the most commonly encountered ossicular
chain defect is the erosion of the incus long process.
The defects of the incus can be corrected differently de-
pending on the size of the defect and the decision of the
surgeon. The grafts used for this purpose are divided
into three main groups as allografts, homografts, and
autografts.

Today, due to the risk of carrying infectious diseases
such as hepatitis, HIV, and Creutzfeldt-Jacob's disease,
homografts are not used frequently. Allograft products
are bio-compatible synthetic materials. Hydroxyapatite
(HA), polyethylene, Teflon, plastipore, ceramic, and
a variety of metal prostheses (e.g. titanium, gold) are
materials used to reconstruct the ossicular chain. In
incus defects, partial ossicular replacement prosthesis
(PORP), or in case of where the stapes superstructure
lies towards the promontory a total bone replacement
prosthesis can be used depending on the surgeon's pref-
erence. As an autograft, incus residue is often used and
ossiculoplasty is performed by shaping and reposition-
ing it (placing it between the manubrium mallei and the
head of the stapes). Apart from the incus, the head of
the malleus, cortical bone, and cartilage have also been
used in ossiculoplasty (2,3).

The purpose of ossiculoplasty is to improve hearing in
the presence of conductive hearing loss. Many factors
may influence the outcome of the ossiculoplasty, such
as the condition of the middle ear mucosa and os-
sicles, the surgical technique, and the function of the
Eustachian tube. Other factors that affect postoperative
hearing outcomes include patient age, tympanic mem-
brane perforation, otorrhea, prosthesis length, revision
surgery, and cholesteatoma (4). The present study was
designed to compare the functional and anatomical re-
sults using the autologous head of the malleus and HA-
PORP in two groups of suitable patients (patients who
have intact and mobile stapes, and whose incus is not
suitable to be used for ossiculoplasty) presenting with
attic cholesteatoma.

Materials and Methods

The present study was conducted in line with the ethi-
cal standards specified in the "Helsinki Declaration of
Good Clinical Practices." Ethics approval was obtained
from the hospital’s local Research Ethics Committee
(REC protocol number 2019/253).

Patients and groups

The files of patients who had surgery in the Otorhi-
nolaryngology Department of our tertiary referral
center due to isolated attic cholesteatoma between Au-
gust 2014 and May 2018 were retrospectively evaluat-
ed. The inclusion criteria were as follows: 1. patients
who had surgery due to attic cholesteatoma and whose
external auditory canal could be reconstructed with
cartilage, 2. patients with Austin-Kartush type A os-
sicular chain defect, 3. patients in whom the head of
the malleus and HA-PORP were used for partial os-
sicular reconstruction, 4. patients who were followed
for at least 6 months postoperatively, 5. patients who
had a pre-operative hearing test and who had a hear-
ing test performed at the 6th postoperative month or
later, and 6. patients with primary surgery. Those who
underwent revision surgery, had severe sensorineural
hearing loss (dead ear), those who were not followed
up or who did not have sufficient follow-up time of
the study were excluded. Temporal bone computed
tomography (TBCT) is routinely performed in all pa-
tients scheduled for chronic otitis media surgery in our
clinic. If the findings in TBCT or during surgery are
consistent with advanced cholesteatoma and healthy
middle ear mucosa is insufficient, these patients may
not be suitable to perform functional reconstruction
in the same session and a second stage may be needed.
Second-stage patients were not included in our study.
Also, we routinely perform diffusion magnetic reso-
nance imaging (MRI) on our patients who underwent
external auditory canal reconstruction to evaluate the
recurrence of cholesteatoma at the postoperative 6th
month, 1st year, and annually thereafter. All patients
included in our study had MRIs performed at least in
the 6th postoperative month. The demographic data
(e.g. age, sex) of the patients, follow-up periods (time
from surgery to the last control), pre-and post-opera-
tive pure-tone audiometry findings, whether there was
prosthesis extrusion, and whether there was recurrent
cholesteatoma were recorded. The patients were divid-
ed into two groups according to the material used in
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the partial ossicular reconstruction, ossiculoplasty per-
formed by the head of the malleus (Group I) and by the
HA-PORP (Group II).

Surgical procedure

All patients received general anesthesia. The surgery
was carried out under a microscope (Karl-Zeiss, Jena,
Germany) and the retro auricular approach was used.
The tympanomeatal flap was elevated, then the flap was
placed anteriorly and the middle ear was exposed. The
posterior border of the cholesteatoma was reached by
drilling off the attic lateral wall retrogradely. The chole-
steatoma sac was carefully elevated and removed from
the epitympanic region. To check the supratubal recess
for cholesteatoma, any incus/incus residue and mal-
leus head were removed. When it was ensured that the
cholesteatoma was completely removed and there was
sufficient healthy middle ear mucosa, ossicular chain
reconstruction was performed. All ossiculoplasties were
performed in single-stage surgery. The incus was not
suitable for ossiculoplasty in every patient included in
the study because it was severely defective and/or tightly
covered by a cholesteatoma matrix. Also, they had mobile
footplates and stapes superstructures suitable for par-
tial ossicular reconstruction. If the head of the malleus
was intact, it was removed and used for ossicular recon-
struction. While preparing the malleus head as a graft,
microscopic stripping was performed and suspicious ar-
eas were burred over with a 0.6-mm diamond burr. The
acetabulum was opened on the head, then it was placed
on the stapes head (Figure 1,2). HA-PORP (partial 90°,
round head, offset; Medtronic Xomed, Jacksonville, FL,

USA) was used when the head of the malleus was eroded
and it could not be used as a graft. A direct TM/TM graft
was placed when the head of the malleus was used, and
cartilage was placed between the prosthesis and the TM/
TM graft when HA-PORP was used. In cases where the
malleus head was short, a piece of cartilage was placed
on it to increase the length of the graft. As the tympanic
membrane graft, the perichondrium of the tragal carti-
lage was used (the perichondrium was stripped on only
one side and the perichondrium on the other side was left
intact). The defect in the external ear canal was restored
using tragal cartilage, the side with perichondrium was
placed laterally and the procedure was terminated after
the flap was replaced.

Evaluation of hearing

An AC40 (Interacoustics, Middlefart, Denmark) audiom-
etry device and TDH-39 supra-aural headphones were
used for audiometric examination. Pure-tone audiometry
(PTA) results were evaluated according to the guidelines
of the American Academy Committee on Hearing and
Equilibrium (1995) (5). The mean values of pure-tone air
conduction (AC) and bone conduction (BC) thresholds
at 0.5, 1, 2, and 4 kHz were calculated using pre-operative
and post-operative sixth-month PTAs. The air-bone gap
(ABG) was determined by calculating the difference be-
tween AC and BC averages. In addition, the hearing gain
was obtained by calculating the difference between pre
and postoperative ABG. Also, the number and rate of pa-
tients with postoperative ABG of < 20 dB were calculated.
Hearing results were considered successful if the postop-
erative ABG was <20 dB, due to the common acceptance

Table 1. Basic Parameters and Demographic Data of Groups

Group | Group |l P
Sex (female / male) 10/13 6/6 0.713
Side (right / left) 12/11 57 0.555

% (n)

Age, mean = SD (min- 42.2+10.1 (22-60) 39+12.5 (26-63) 0.413
max)

Follow-up time (months), 18.1+6.8 (10-36) 19.617.8 (12-36) 0.554
mean + SD (min-max)

Prosthesis extrusion,% (n) - 16.6 (2) 0.044
Recurrent cholesteatoma, 4.3 (1) 8.3 (1) 0.630

(SD: standard deviation, min: minimum, max: maximum)
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Table 2. Comparison of Pre-Postoperative Hearing Data of the Groups

Preoperative Postoperative p
Group | meantSD meantSD
(min-max) dB (min-max) dB
- AC thresholds 52.1+11.6 41.3£10 0.002
(30-70) (30-60)
- BC thresholds 20+7.5 (10-35) | 21.5+7.7 (10-40) 0.503
- ABG 32.147.5 19.716.4 <0.001
(20-50) (10-35)
Group Il
- AC thresholds 50+12.4 (30-75) | 43.8+14.8 (25-70) | 0.044
- BC thresholds 20.847.9 21.249.3 0.907
(10-35) (10-35)
- ABG 29.117.6 22.5+8.9 0.049
(15-40) (15-40)

(AC: Air conduction, BC: Bone conduction, ABG: Air-bone gap, SD: Standard deviation, min: minimum, max:

maximum)

of achieved audiometric outcome for the ossicular re-
construction of postoperative ABG 20 dB (6,7).

Statistical analysis

Frequency analysis, t-test, and Chi-square tests were
used to assess the data. p <0.05 was considered statis-
tically significant.

Results

Thirty-five patients were eligible for the study. There
were 23 patients (10 females, 13 males) in Group I, and
12 patients (6 females, 6 males) in Group II. Patient
demographics, follow-up periods, extrusion rates, and
recurrent cholesteatoma rates are shown and compared
in Table 1. The mean age was 42.2 + 10.1 (range, 22-
60) years in Group I and 39 * 12.5 (range, 26-63) years
in Group II. There were no statistically significant dif-
ferences between the groups in terms of demographic
data and follow-up periods (p>0.05). In the postopera-
tive follow-up, no prosthesis extrusion was observed in
Group I, but prosthesis extrusion was detected in two
patients (16.6%) in Group II at the postoperative 8th

and 13th months. There was a statistically significant
difference between the groups in terms of prosthesis
extrusion (p = 0.044). In Group I, recurrent cholestea-
toma was detected in one patient in the postoperative
Ist year and revision surgery was recommended, but
the patient did not accept revision surgery at that time.
The patient later accepted surgery due to the develop-
ment of otorrhagia symptoms during follow-up and
underwent revision surgery in the 18th postoperative
month. In Group II, one patient underwent revision
surgery in the 8th postoperative month due to the re-
currence of cholesteatoma and prosthesis extrusion.
For recurrent cholesteatoma, there was no statistically
significant difference between the groups during the
current follow-up periods. (p = 0.630). When patients
were examined for preoperative and postoperative
hearing data, there was a significant difference be-
tween preoperative and postoperative AC thresholds
and ABG values in both groups; no significant differ-
ence was found between preoperative and postopera-
tive BC thresholds in either group (Table 2).

Preoperative and postoperative hearing data of the
groups were compared. For preoperative AC thresh-
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Table 3. Comparison of Pre-Postoperative Hearing Data Between the Groups

Group | Group Il p
Preoperative
- AC thresholds 52.1+£11.6 50+12.4 0.612
MeantSD (min-max) dB (30-70) (30-75)
- BC thresholds 20+7.5 20.847.9 0.762
MeantSD (min-max) dB (10-35) (10-35)
- ABG 32.117.5 29.147.6 0.272
MeantSD (min-max) dB (20-50) (15-40)
Postoperative
- AC thresholds 41.3¢10 45.8+14.8 0.292
MeanzSD (min-max) dB (30-60) (25-70)
- BC thresholds 21.57.7 21.249.3 0.927
MeanzSD (min-max) dB (10-40) (10-35)
- ABG 19.716.4 24.5+8.9 0.047
MeanzSD (min-max) dB (10-35) (15-40)
Hearing gain (ABG gain), Mean = | 12.846.7 (-5-25) 7+4.9 (0-15) 0.014
SD (min-max) dB
Functional success, (ABG <20 dB), 65% (15) 50% (6) 0.383
% (n)
(AC: Air conduction, BC: Bone conduction, ABG: Air-bone gap , SD: Standard deviation, min: minimum, max:
maximum)

olds, BC thresholds, and ABG values, there were no sig-  successfully demonstrated that the use of the head of
nificant differences between the groups (p>0.05). Post-  the malleus for ossiculoplasty is feasible.

operative ABG values were significantly lower in Group  Cholesteatoma is a non-neoplastic lesion character-
I(p = 0.047). Postoperative ABG gains were significant-  jzeq by the migration of squamous epithelium into the
ly higher in Group I (p = 0.014). Although functional  mjiddle ear and mastoid cavity. Ossicular chain erosion
success rates were found higher in Group I (65%) than  occurs below this epithelial layer (8). Surgery is the
in Group II (50%), the difference was not statistically  mainstay of management in cholesteatoma. The main

significant (p = 0.383) (Table 3). purpose of surgical treatment is to eradicate the disease
and prevent recurrence and obtain a dry and safe ear.
Discussion Roux et al. investigated residual rates in patients with

cholesteatoma in whom they reconstructed the canal
wall and defined canal wall reconstruction as feasible
and safe in cholesteatoma surgery. They reported that
this approach offered a broad perspective to the chole-
steatoma-affected area and reduced residual choleste-
atoma rates (9). In our clinic, we prefer to reconstruct
the canal wall in cases where the cholesteatoma does

This study compared the effects of the head of the mal-
leus and HA-PORP on recurrent cholesteatoma, pros-
thesis extrusion, and hearing outcomes in patients with
Austin-Kartush type A ossicular chain defect. Hearing
results were better and prosthesis extrusion rates were
lower in the head of the malleus than HA-PORP. We
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Figure 1. The head of the malleus is reshaped and an
acetabulum is created

Figure 2. The head of the malleus interposed between
the stapes and the manubrium mallei

not progress to the posterior of the horizontal semicir-
cular canal and/or posterior mesotympanum.

In otologic surgery, ossicular chain repair and long-
term successful physiologic and functional results
remain a challenge, even for experienced otologists.
Various materials such as homografts, autografts, and
allografts have been used for ossiculoplasty, all of which
have advantages and disadvantages. Autograft prosthe-
ses have advantages such as low extrusion rates, no risk
of disease transmission, biocompatibility, and low cost;
however, they also have disadvantages like complete ab-
sorption, displacement, and the ability to harbor micro-
scopic disease and residual cholesteatoma (10). Ng et al.
investigated the use of autografts for ossiculoplasty in
cholesteatoma surgery and reported that they detected
residual cholesteatoma only in ossicles that were bad-
ly eroded and could not be used in the reconstruction.
They did not detect residual disease in usable ossicles,
and it was safe to use autologous ossicles for ossicu-
loplasty that had retained body and bulk after stripping
under a surgical microscope (11). Attanasio et al. reject-
ed the theory that epithelial inclusions in the ossicles
could cause the recurrence of cholesteatoma. As a result
of their histologic study on 19 mallei and 15 incudes,
which they obtained during cholesteatoma surgery,
they suggested performing a safe cleaning procedure
such as drilling, stripping, or autoclaving to make os-
sicular remnants utilizable in ossiculoplasty (12). When

we used the head of the malleus as an ossiculoplasty
material, we first performed microscopic stripping
and then shaving with a diamond burr in the areas we
found suspicious for epithelial inclusion while prepar-
ing the malleus head as a graft. In our study, the rates
of recurrent cholesteatoma development in Group I
and Group II were 4.3% and 8.3%, respectively, and no
statistically significant difference was found between
them (p = 0.630). We also think that autografts are safe
to use in ossiculoplasty after an effective cleaning pro-
cedure such as microscopic stripping and drilling.

HA prostheses are widely used for ossicular recon-
struction due to their excellent biocompatibility. Its
disadvantage is that it forms a large mass in the rela-
tively small middle ear space. There is a potential for
extrusion of all alloplastic materials implanted in the
human body. Kobayashi et al. reported a 1.9% prosthe-
sis extrusion rate in patients in whom they placed car-
tilage between the HA prosthesis and TM (13). Ocak
et al. reported this rate as 6% (14). In our study, HA
prosthesis extrusion was observed in two (16.6%) pa-
tients, and we think that this high rate was due to our
small number of patients in Group II. In Group I, no
extrusion was observed. The difference was statistical-
ly significant (p = 0.044).

It is very difficult for researchers to compare studies in
the literature because there is no universally accepted
protocol to evaluate the results of ossiculoplasty. Os-
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siculoplasty performed with the head of the malleus,
in particular, is mentioned in a few publications in the
literature (3,15). Iurato et al. compared audiological re-
sults of different ossiculoplasty materials in Austin-Kar-
tush Group A patients and reported that they found no
significant difference between incus interposition and
the head of the malleus interposition (3). Moreover,
Elicora et al. noticed that the head of the malleus had
the least success among autograft partial ossicular re-
placement prostheses in their study, where they exam-
ined the effects of different ossiculoplasty materials on
hearing, but they reported that they found no signifi-
cant difference between autograft materials (15). In an-
other study, there was no difference between autologous
material and PORP for hearing outcomes (16). In this
study, the postoperative ABG values were slightly but
statistically significantly lower in Group I (p = 0.047).
Also, postoperative ABG gains were statistically signif-
icantly higher in Group I (p = 0.014). We believe that
the better hearing results in Group I may be because
the cholesteatoma was advanced in patients in whom
we used HA-PORP, enough to erode the malleus head
(but still did not exceed the attic).

Iurato et al. reported the rate of functional success
(postoperative ABG <20 dB) as 85% in patients who
underwent ossiculoplasty using autograft (3). Emir et
al. reported the functional success rates as 58.1%, 71.4%,
and 56.3% for autologous incus, cortex, and PORP, re-
spectively (10). Kobayashi et al. found a functional suc-
cess rate of 75% among their patients who underwent
ossiculoplasty with HA-PORP (13). Our functional
success rates for the head of the malleus and HA-PORP
were calculated as 65% and 50%, respectively. Although
the functional results of the head of the malleus appear
better, there was no statistically significant difference
between the two groups (p = 0.383).

Our study has some limitations. The main limitations
are the small number of patients and the retrospective
nature of our study. Data obtained from larger patient
series, including patient groups using incus and bone
cement, which are widely used for partial ossicular re-
construction, can provide a better interpretation of the
effects of the head of the malleus on ossiculoplasty.

Conclusion

Compared with HA-PORP, hearing gains were signifi-
cantly higher in patients using the head of the malleus

for ossiculoplasty. There was no statistically signif-
icant difference among the groups over the current
follow-up periods for recurrent cholesteatoma. The
only disadvantage of ossiculoplasty performed with
the head of the malleus compared with HA-PORP is
the prolongation of the surgical time during ossicle re-
shaping and placement, where the incus is not usable
for ossiculoplasty. If the head of the malleus is usable, it
may be considered as the first choice because it is both
biocompatible and costless and the rate of extrusion is
lower than HA-PORP.
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Abstract

Aim: This study was designed to investigate the ability of
MgSO4, administered by epidural catheter, to pass into cerebro-
spinal fluid (CSF), and to evaluate motor block effect in rabbits.
Methods: Group 150 (n= 6): 150 mg/mL MgSO, was adminis-
tered via epidural catheter, then the catheter was flushed using
0.20 mL of saline. Group 300 (n= 6): 300 mg/mL MgSO, was
administered via epidural catheter, then the catheter was flushed.
Group 450 (n=6): 450 mg/mL MgSO, was administered via epi-
dural catheter, then the catheter was flushed. Rabbit ear arteries
were cannulated for arterial blood samples. 0.1 mL CSF sample
was taken from cisterna magna. The motor block was scored
using Drummond Moore scale. After administration of drug,
motor block was evaluated and CSF and plasma were taken at
0, 240, 360 and 480. minutes. Pharmacokinetic parameters were
also calculated and statistically evaluated.

Results: In our study; spinal CSF ionized magnesium levels were
increased compared to basal Mg** levels in each group respec-
tively as follows; by 25% for 150 mg, 60% for 300 mg, and 127%
for 450 mg. Moreover compared to basal Mg?* levels the plasma
ionized Mg** levels in each group were shown to increase by 13%
for 150 mg, 87% for 300 mg, 200% for 450 mg. 450 mg magne-
sium sulphate administered epidurally generated motor block.
Conclusion: This study has established that epidural adminis-
tration of MgSO4 increases the spinal CSF ionized Mg** con-
centration, epidural MgSO, passes through systemic circulation,
and epidural administration of 450 mg MgSO, generates motor
block in rabbits.

Keywords: Epidural, magnesium sulphate, cerebrospinal fluid,
blood-brain barrier, rabbit.

Oz

Amag: Bu ¢alisma, tavsanlarda epidural Kateter ile verilen magnezyum
stilfatm (MgSO4) beyin omurilik sivisina (BOS) gegis kabiliyetini aragtir-
mak ve motor blok etkisini degerlendirmek igin tasarlanmustir.

Yontem: Grup 150 (n= 6): Epidural kateter yoluyla 150 mg/mL MgSO4
uygulands, ardindan kateter 0.20 mL salin ile yikandi. Grup 300 (n= 6):
Epidural kateterden 300 mg/mL MgSO4 verildi, ardindan kateter yikan-
d. Grup 450 (n=6): Epidural kateterden 450 mg/mL MgSO4 verildi, ar-
dindan kateter yikandz. Arteriyel kan Grnekleri igin tavsan kulag arterleri
kaniilize edildi. Cisterna magna'dan 0.1 mL BOS 6rnegi alindi. Motor
blok, Drummond Moore dlgegi kullanilarak skorland:. flag verildikten
sonra motor blok degerlendirildi ve 0, 240, 360 ve 480. dakikalarda BOS
ve plazma alindi. Farmakokinetik parametreler hesaplandi ve istatistiksel
olarak degerlendirildi.

Bulgular: Calismamizda spinal BOS iyonize magnezyum seviyeleri her
grupta bazal Mg2+ seviyelerine gore sirasiyla su sekilde artts; 150 mg icin
925, 300 mg i¢in %60 ve 450 mg icin %127. Ayrica bazal Mg2+ seviyeleri
ile karsilagtirildiginda,her gruptaki plazma iyonize Mg2+ seviyelerinin
150 mgicin %13, 300 mg icin %87, 450 mg icin %200 artti) gosterilmistir.
450 mg magnezyum siilfatin epidural uygulamasi motor blok olusturdu.

Sonug: Bu ¢alisma tavsanlarda epidural MgSO4 uygulamasinin spinal
BOSun iyonize Mg2+ konsantrasyonunu arttirdigy, epidural MgSO4'tin
sistemik dolasimdan gegtigini ve 450 mg MgSO4 epidural uygulamasmin
motor blok olusturdugunu ortaya koymustur.

Anahtar Kelimeler: Epidural, magnezyum siilfat, beyin omurilik sivist,
kan-beyin bariyeri, tavsan.

(*) Presented as a goster at the TARK 2007 Tiirk Anesteziyoloji ve Reanimasyon Dernegi XLI. Anesthesiology Congress, Antalya, Ekim 2007
(*) XLL. TARK 2007 Tiirk Anesteziyoloji ve Reanimasyon Dernegi Anesteziyoloji Kongresinde poster olarak sunulmustur, Antalya,

(**) Produced from Halil Can Canatan's (MD.) specialty thesis in medicine.
(**) Dr. Halil Can Canatanin tipta uzmanlik tezinden tretilmistir.
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INTRODUCTION

Magnesium (Mg*?) is the fourth most abundant cation
in the body and the second most abundant cation in
intracellular fluid. The primary neuron transmitters
for excitatory synaptic transmission in central nervous
system are glutamate and/or aspartate, activate
N-methyl-D-aspartate (NMDA) reseptors. It has been
shown that physiological concentrations of plasma
Mg*? can block NMDA reseptors endogenously and in
a non-competetive antagonist. Mg** in cerebrospinal
fluid (CSF) is higher than in plasma. It has been
reported that this gradient is due to active transport of
Mg** from blood to CSF (1).

In 1916, Meltzer administered intrathecal MgSO, for
the first time to 12 patients scheduled for surgery. In
these patients long duration muscle relaxation and
cardiovascular stability was obtained without any need
of chloroform (2). In a study of hypomagnesemic cows
it has been reported that, after iv Mg** infusion there
was no difference in lumbal CSF Mg** levels, whereas
ventricular CSF Mg*levelswere increased (3). Likewise
it has been shown that in mice CSF Mg concentration
didn’t change when Mg was given intraperitoneally even
though plasma Mg level was significantly increased (4).
In a study conducted on monkeys it was determined
that Mg" levels were significantly increased in plasma
and CSF after intravenous (iv) MgSO, infusion (5). In
healthy humans Mg* transport from blood to CSF via
blood-brain barrier (BBB) is limited (6). In patients
with intracranial pressure increase; iv infusion of
MgSO, increases plasma ionised Mg* concentrations
more than 50 %; nevertheless CSF ionised Mg
levels remain unchanged for 4 hours (7). Kafadar et
al (8) investigated Mg** levels of CSF and plasma in
patients with severe head injury and they found that
CSF Mg** levels significantly increased from the first
day after trauma untill the fifth day. They also showed
that there was no significant change in plasma Mg*
levels. It has been reported that, perioperative MgSO,
iv infusion increased serum Mg* levels; however CSF
Mg* level was unchanged; moreover perioperative
MgSO, iv infusion did not decrease postoperative
analgesic need in abdominal hysterectomy patients
(6). In neurosurgery patients, plasma and CSF Mg**
concentrations were determined 30-90-240 minutes
after MgSO, iv infusion and it was shown that at
least 90 minutes later CSF Mg*? concentrations were

significantly increased. On the other hand, increases
in plasma and CSF Mg*™ concentration are not
compatible. For this reason it has been suggested
that, plasma Mg* concentration can not be used as a
determinant for CSF Mg* concentration changes (9).

It has been reported in one study that intrathecal
magnesium administration (50 mg) prolongs analgesic
effect duration in pregnant women. However, in that
study epidural route of MgSO, administration is not
considered as a component of the study (10).

Epidural Mg™ administration is usually accidental
(11,12). Dror et al (11) have reported that after
administration of 3 g of MgSO, accidentally by epidural
route, patients had a periumblical burning pain.
Moreover, Goodman et al. (12) have reported epidural
administration of MgSO, accidentally to 2 pregnant
women (8.7 g in 1 hour and 9.6 g in 6.5 hours); and
labour of the parturient which was given the high dose
(9.6 g) stopped at first phase and afterwards an emergent
cessarian section operation had to be done. However,
in both case reports pharmacokinetics of MgSO,
administered by epidural route were not investigated.
Konakei et al (13) investigated the motor and sensorial
blocking effects of MgSO, by using neurologic evaluation
and somatosensory-evoked potential monitoring and
they found that 1 mL of 15 % magnesium sulphate did
not produce any neurological effect. They also showed
that the dose they have used did not change the plasma
levels of magnesium.

In the current study we investigated the hypothesis
that MgSO,, administered in various doses by epidural
catheter would: 1. pass to CSE 2. pass to blood, 3.
cause motor block in rabbits.

METHODS

Eighteen New Zeland albino, male rabbits weighing
2000 to 3000 g were chosen for the study in Dokuz
Eylil University Animal Research Laboratory. The
animals were housed at least one week before the
experiment in a room that has standard laboratory
conditions (air-conditioned room with 12 h light-
dark cycles, with a the temperature of 20-22°C, and
relative humidity of 50- 60%) They were allowed
to be fed water and food freely. The study protocol
was approved by the Animal Research Committee of
Dokuz Eylul University.
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Anesthesia:

The marginal vein of the right ear was cannulated and
an infusion of Lactated Ringer solution (Lactated Ringer
Eczacibagi-Baxter H.U. San. ve Tic. A.S, Istanbul, Tiirkiye)
was started with a rate of 4 mL kg h'. The induction
of anesthesia was performed with intramuscular
ketamine (50 mg kg') (Ketalar, Pfizer ilaglar1 Ltd. Sti,
Istanbul, Tiirkiye). Cefasoline (Cefamezin, Eczacibast
Saglik Uriinleri San. ve Tic. A.S, Istanbul, Tiirkiye) was
administered at a dose of 10 mg/kg intramuscularly for
two days and twice a day for surgical prophylaxis.

Placement of Epidural Catheter

The animals were turned to prone position under
ketamine anesthesia and epidural catheter (Portex®,
SIMS Portex Ltd, Hythe, England) was inserted into the
sacral canal. This technique was performed according to
the method described previously by Arkan et al (14). The
animals were evaluated 1 hour later with Drummond
and Moore (15) scale to check if there was any
neurological deficit due to catheter. The animals which
passed this evaluation as having no hind limb limitation
were included in the study. Afterwards, ImL of 1 %
lidocaine was administered to the animals via epidural
catheter and after that the catheter was flushed with 0.2
mL of saline (14). Epidural placement of catheter was
confirmed by observation of motor and sensitive block 5
minutes after drug administration. Afterwards, animals
were transported to care unit and 2 hours later they
were allowed to be fed. 24 hours after epidural catheter
placement, the catheter fixation and connection sites were
checked. The animals whose catheters were displaced
due to any reason, or had infection, neurological deficit
or worsening of general condition were excluded from
the study.

Preparation of Magnesium Sulphate Solution

99.5% pure MgSO, (Sigma-Aldrich Corporation,
Steinheim, Germany) was dissolved in distilled water.
The tubes were vortex-mixed (Reax top, Heidolph
Instruments GmgH & Co. KG, Schwabach, Germany)
for 5 min. Final concentrations were 150, 300 and
450 mg/mL. After that, they were all wrapped with
aluminum folio to protect the solutions from light. pH
of the prepared MgSO, solutions were measured with
pHmeter device (InoLab® 720, WTW Wissenschaftlich-

Technische Werkstitten GmbH, Munich, Germany) at
26.5 °C.

Study Groups:
Subjects were randomly allocated into 3 groups:

Group 150 (n= 6): 1 mL of 150 mg/mL MgSO, (~ 0.6
mmol elemental magnesium) (pH: 6.20) solution was
administered via epidural catheter and then the catheter
was flushed using 0.20 mL of saline.

Group 300 (n= 6): 1 mL of 300 mg/mL MgSO, (~ 1.2
mmol elemental magnesium) MgS0, (pH: 6.16) solution
was administered via epidural catheter and then the
catheter was flushed with 0.20 mL of saline.

Group 450 (n=6): 1 mL of 450 mg/mL MgSO, (~ 1.8
mmol elemental magnesium) MgS0, (pH: 6.10) solution
was administered via epidural catheter and then the
catheter was flushed with 0.20 mL of saline.

Neurological Evaluation:

Motor block was evaluated 0., 240., 360., 480. minutes
after administration of drug through epidural catheter,
and was scored using Drummond Moore scale (15);
0 point: Free movements in the hind limbs without
limitations.1 point: Loss of body support in the hind
limbs and asymmetry or limitations in walking. 2 points:
Loss of body support in the hind limbs. 3 points: Total
hind limb paralysis.

Spinal Cerebrospinal Fluid and Plasma Collection:

One day after epidural catheter placement and following
neurological assessment, animals were anesthetized
by mask induction with halothane (2-3 % inspired)
in oxygen, and anesthesia was maintained with
halothane (0.5-1 % inspired) in oxygen. Gas mixture
was continuously monitored via anesthetic gas monitor
(Anesthesia Gas Monitoring 1304, Bruel&Kjaer,
Copenhagen, Denmark) in order to ensure constant gas
mixture. The artery of the right ear was cannulated with
22 G catheter for blood sampling.

Anesthetized animals were turned to prone position
and median muscle structures at the back of their neck
were divided. A 0.1 mL of spinal CSF sample was taken
from cisterna manga by passing through atlantooccipital
ligament. Simultaneously, 0.25 mL of arterial blood
was taken from each animal using an insulin syringe
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prewashed with heparin. Spinal CSF and plasma were
obtained at 0, 240", 360" and 480™ minutes. All samples
were placed into an ice-filled box and kept there until
the measurement time.

Ionized Mg*? concentrations in spinal CSF and plasma
were measured by Stat Profil M (Nova Biomedical
Corp., Waltham, USA). Magnesium electrode
measurement interval was 0.3-30 mmol L in plasma.
The detection limit of the assay was 0.0995mmol.L .

Calculation of Pharmacokinetic Parameters:

Plasma and spinal CSF ionized Mg" concentration-
time graphs were drawn for each subject. The peak
concentration in plasma/spinal CSF (C_ ) and time
to reach C__ (t ) were determined directly from
the individual plasma/spinal CSF concentration-
time profiles. Area under the plasma/spinal CSF
concentration-time curve (AUC) was calculated

0-480
using the noncompartmental model.

Statistical Analysis:

Statistical analysis was performed using SPSS (18.0
version) for windows. The results were given as
mediantstandard deviation (SD). The data were
tested for normality with the Kolmogorov-Smirnov
and Shapiro-Wilk tests. The Kruskall- Wallis test was
used for independent group comparisons and multiple
comparison tests were calculated with the formulas
written below.

Test statistic= 1/s*( & R?/ni - N*(N+1)/4)
§=1/N-1 @R (X)* - N*(N+1)*/4)

For multiple comparisons;

%Ri/ni - Rj/nj % > Test sta.  * (Test sta.
(l/ni+1/nj)”2

Treatments i and j are considered different if the
following inequality is satisfied (16).

) 1/2%
calculation

Multiple comparisons were made manually. There is no
software program for this comparisons. P value <0.05
was considered as significant.

RESULTS

The average weight of the animals were determined
as 2408+262, 2450+327, 2516+248 g in Group 150,
Group 300 and Group 450 respectively. There was no

significant difference between groups.

Plasma Ionized Magnesium

Plasma Mg concentrations were increased in all
groups after MgSO, administration compared to base-
line values. This increase was statistically significant in
Group 300 at 240" and 360" minutes and in Group
450 at all time points (* p<0.05). Between groups’
base-line values no statistically significant difference
were detected (Table 1).

Plasma ionized magnesium mean value of Group 150
at 480" minute was significantly lower than Group
300 and Group 450 (* p<0.05) (Table 1).Plasma
magnesium area under curve (AUC,__ o 480)) mean
values in Group 150; Group 300; and Group 450 were
calculated respectively as follows: 2.36+0.37 mmol.
min. L'y 3.71+0.26 mmol. min. L''; and 4.93+0.54
mmol. Mean values of AUC, ..o
were compared between groups ; in Group 450
ionised magnesium AUC, . . mean value was
significantly high. (p< 0.05). AUC,_ .o

value was also significantly high in Group 300 than
Group 150 (# p=0.02) (Table 3).

min. L.

mean

Spinal cerebrospinal fluid ionized magnesium

After MgSO, administration, CSF Mg concentrations
were increased compared to base-line values in all
groups. But statistically significant increases were
detected only in Group 450 at all time points (*
p<0.05). We couldn’t find any significant difference
between Group 150 and Group 300. Between groups’
base-line values no statistically significant difference
were detected (Table 2).Mean values of spinal CSF
ionised magnesium area under curve (AUCCSF(O_ 480)) in
group 150; group 300; and group 450 were calculated
respectively as follows: 3.45+0.62 mmol. min. L7,
3.05+0.44 mmol. min. L}, 4.76+0.47 mmol. min. L.
Mean values of AUC ., Was compared between
groups; in Group 450 ionised magnesium AUC . 430)
mean value was significantly high (* p< 0.05) (Table
3).

Neurological Evaluation:

Motor block results at 0. minute were not significantly
different between groups. Motor block was not
detected in Group 150 and Group 300 at any of the
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time points. At all time points Group 450’s mean motor
block values were significantly higher than other groups
(* p<0.05)(Table 4).

DISCUSSION

Our study has showed that magnesium sulphate
administered by epidural route increased spinal CSF
ionised magnesium concentration, could pass systemic
circulation and that 450 mg of epidural magnesium
sulphate administration caused motor block.

In our study the initial magnesium measurement time
was at 240% minute. It was reported that 30 minutes
after magnesium administration via
or intramuscular route, serum ionized magnesium
concentration reached equilibrium (17). Fuchs-
Buder et al (9) have reported that after intravenous
magnesium administration (60 mg kg' MgSO,) to
CSF in neurosurgical patients, time for equalization of
magnesium concentration between blood and CSF was
approximately 240 minutes.

intravenous

In our study, spinal CSF and plasma ionised magnesium
concentration in rabbits were found as 0.30-0.39
mmol/L and 0.29- 0.31 mmol/L, respectively. The ratio
of CSF and plasma jonised magnesium level was 1.18
(0.35/0.29=1.18). This finding is similar to Frossini et
al (18)’ s results which is 1.26 in concious rabbits. Basal
CSF total magnesium concentration in dogs were 2.1-2.4
mEg/L = 1.05- 1.2 mmol/L (19). Basal CSF and serum
magnesium concentration in rats were reported as
18.84+19.70 pug/mL= 0.74-0.77 mmol/L and 15.72-16.86
pg/mL= 0.61-0.66 mmol/L, respectively. In rabbits, basal
CSF magnesium concentrations were found as 0.90+0.20
mmol/L and plasma levels as 0.72 + 0.13 mmol/L (18).
We found that CSF magnesium concentrations are higher
than plasma concentrations and this finding is similar
to other studies. We measured ionized magnesium
concentrations but in these studies the investigators
measured total magnesium levels. This could be the
reason that their results are 2 or 3 times greater than our
measurements.

In our study spinal CSF ionised magnesium maxium
concentration compared to basal ionised magnesium
concentration was increased in 150 mg, 300 mg and
450 mg groups by ; 28%, 66% and 127%, respectively.
Plasma ionised magnesium maximum concentration
was increased compared to basal ionised magnesium

concentration in 150 mg, 300 mg and 450 mg groups by
24%, 87 % and 200%, respectively. These findings have
shown that ionised magnesium has dose dependently
increased both in plasma and spinal CSE Likewise,
Oppelt et al. (19) have showed in their study using
iv MgCL in dogs that CSF Mg concentration has
increased by a maximum of 21% and plasma maximum
increased at a ratio of 300-400%.
Furthermore, Hallak et al. (20) have determined in their
study that, after administration of 432 mg/kg of MgSO,,
Mg*? concentration in hippocampus increased after 2
hours at a ratio of 41%. In an another study, Tsuda et
al. (21) studied neuron protective effects of MgCl, in
global cerebral ischemia model in rats and they showed
that 24 hours after reperfusion hippocampus Mg*
concentration increased at a ratio of 28%. Feria et al.
(22), however, have showed that subcutaneous 600 mg/
kg MgSO, administration in rats caused a 32% increase
in spinal CSF Mg" concentration. McKee et al. (23)
studied neuron protective effets of i.v MgSO, in acute
cerebral trauma patients and in that study they measured
total and ionised magnesium concentration in CSF and
found an increase of 15% in total Mg*™ concentration
and an increase of 11% in ionised Mg** concentration. In
another study, Kafadar et al (8) investigated Mg** levels
of patients with severe head injury and they showed that
CSF Mg* levels were increased and the highest levels
were found at the first day after trauma. McCarthy et
al. (24) studied intrathecal administration of 60 ug/h
of MgSO, infusion in rats and they showed that spinal
CSF magnesium concentration increased at a ratio of
144%, whereas serum magnesium concentration did
not show any increase. On the other hand, controversial
with these findings, Ko et al. (6) have reported that iv
administration of MgSO, did not increase CSF Mg*
concentration. However, in that study CSF Mg"
concentration measurement was performed nearly 120
minutes later in comparison to our study. In an another
study, Kim et al. (25) have reported that, after 5 day
infusion of MgSO, they produced a hipermagnesemic
state in rats and they showed that although the plasma
Mg** concentration was increased by 3 times that of
the inital concentration, there was no increase in brain
paranchymal Mg*™ concentration. The researchers
explain that a low number of subjects and technical faults
account for this. Brewer et al. (7) studied intracranial
hypertensive patients, they administered 5 g (20 mmoL)
MgSO, infusion in 30 minutes and have showed no

concentration
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increase in CSF ionised Mg* concentrations. We
think that the difference between the studies is due to
administration of various types of magnesium salts. 1
g of MgCl, contains 118 mg of magnesium (=9 mEq=
4.5 mmoL), whereas 1 g of MgSO, contains 98 mg of
magnesium (= 8.12 mEq= 4.06 mmoL) (26).

In our study, since the calculated AUCs from plasma
and spinal CSF Mg** concentration-time curves drawn
from administration of varied doses of magnesium
into epidural space, and maximum concentrations
were linearly correlated , this shows that the drug
could pass from epidural space to plasma and spinal
CSE and that the amount passed into spinal CSF is
associated with plasma concentration and/or drug
concentration in epidural space. Furthermore, Oppelt
et al. (19) studied dogs and administered iv MgCl, and
showed while plasma concentrations were increasing
rapidly, the increase in CSF Mg* levels was relatively
very slow (reached maximum concentration at 5
hours) and it increased only by 21% compared to the
control value. Sun et al (4) gave intraperitoneal Mg*?
to mice and reported that there was no significant
change in CSF Mg* concentration while plasma
concentration increased significantly. Since CSF
magnesium measurements following iv magnesium
sulphate administrations were confusing and remained
unchanged except for a very few number of reports
in literature, we considered that increased CSF Mg*?
levels might have been due to Mg** passage through
duramater following epidural administrations.

In this study it is shown that high concentrations
of magnesium causes motor block and this motor
block is associated with the CSF ionised magnesium
concentration. Akutagawa et al. (27) reported that
magnesium ions increase the firing threshold of
both myelinated and unmyelinated nerves by the
mechanism of decreasing the negative surface charge
of bivalent cations and increase the transmembrane
potential (eg., causing hyperpolarisation). As a result of
these findings they reported that magnesium prolongs
the motor block duration. Furthermore, Giindiiz et al.
(28) have reported that the motor block duration was
not prolonged with the concomitant administration
of iv magnesium sulphate (150 mg), whereas adding
magnesium into local anesthetic solution in high
dose (150 mg) prolonged the motor block duration.
Also, Thurnau et al. (29) showed in their study that

i.v infusion of magnesium sulphate increased the
CSF magnesium concentration by 15% and blood
magnesium concentration by 384%, however they
did not see any motor block, so they concluded that
magnesium blood concentration has no effect on
motor block formation.

In our study we did not determine motor block
in subjects that were administered 14.7 - 29.4 g of
magnesium (Group 150, Group 300). Lejuste (30) has
reported a case of accidental intrathecal administration
of 1000 mg of MgSO, (4.06 mmoL) and 90 minutes
long motor block and recovery without any sequela.
Dror et al. (11) reported that after accidental epidural
administration of 3 g MgSO, (12.18 mmoL) patient felt
a periumblical burning pain and had no motor block.
Furthermore, Goodman et al. (12) have reported two
accidental epidural administrations of magnesium
sulphate to two partiurients (8.7 g (35.32 mmol, 145
mg/min) in one hour and 9.6 g (38.97 mmol, 24.61
mg/min) in 6.5 hours) and the labour was stopped at
the first phase in the parturient that was administered
high dose magnesium (9.6 g), so an emergent ceaserian
operation had to be done. Nevertheless, there was no
motor block in both patients. We think the reason for
the lack of motor block in all of the three cases could
be that the epidurally infused dose of magnesium is
low.

The motor block of magnesium differs from the
block produced by local anesthetics. This difference
is because the mechanism of action is not similar
in magnesium and local anesthetics. Karasawa et
al. (31) has reported that, after administration of
intrathecal magnesium sulphate (12.3 % [4.1 mg/kg]
or 24.6 % [8.2 mg/kg]) and lidocaine (4% or 8%) to
rats they produced different types of motor paralysis,
magnesium produced a spastic type and lidocaine a
paralytic type. Although they have not performed a
histopathological examination, they have discussed
this result according to the thesis on which the
inhibition of the inhibitory interneurons that affect
motor neurons by high concentrations of Mg*2. Bahar
et al (32) have reported in their study involving the
administration of intrathecal MgSO, (total 1260
pg) in order to investigate behaviours of rats and
magnesium toxicity, that MgSO, could cause spinal
analgesia and sedation, however this effect only takes
several hours. Chanimov et al. (33) have reported that
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repeated intrathecal bolus administration of MgSO, for
30 days did not cause any neurological injury, which has
shown hystopathologically that there is no significant
hystopathologic injury in spinal cord. Likewise , Simpson
et al. (34) have shown that intrathecal administration of
45-60 mg of MgSO, in dogs, did not caused any spinal cord
injury hystopathologically. Furthermore, it is reported
that accidental administration of 1000 mg of MgSO,
intrathecally caused 5 hourmotor block and recovery
without any sequeale (30). Controversial to all these
findings, Saeki et al. (35) performed spinal ischemia in
rabbits and administered intrathecal magnesium at doses
of 1,2, 3 mg/kg and showed that these doses produced
injury at intermediate zone of lamina V-VII in spinal
gray matter and this caused motor dysfunction. Jellish
et al (36) performed 30 minutes of spinal cord ischemia
and injected 3mg/kg MgSO, intrathecally before the
ischemia. The investigators found that intrathecal MgSO,
improved the motor function and decreased the neuron
loss after spinal cord ischemia. Taira et al. (37), however
showed in the model of transient spinal ischemia in rats
that the interneuron injury in lamina III-VII caused
paraparesis without producing any motor neuron injury.

Limitations of our study is that we could not show
hystopathologically =~ whether high dose MgSO,
administration via epidural route could cause spinal
cord injury. Furthermore, we could not calculate the
magnesium elimination half time administered through
epidural route because rabbit cerebrospinal fluid was
collected only 4 times. Also, the C__and t__ values are
not reliable enough due to limited sample collection
time.

In conclusion, administration of magnesium sulphate via
epidural route increases spinal CSF ionized magnesium
concentration and can also pass to systemic circulation
and epidural administration of 450 mg magnesium
sulphate causes motor block.
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Oz

Amag: Aragtirma, elektif cerrahi hastalarina uygulanacak olan
anestezi tiirtiniin, hastalarin ameliyat oncesi anksiyete diizeyle-
rine etkisini belirlemek amaciyla planlandi.

Gereg ve Yontem: Tanimlayic tiirdeki arastirma, 20 Agus-
tos-20 Ekim 2020 tarihleri arasinda Istanbulda XXXX Hasta-
nesinin cerrahi servislerinde ameliyat geciren 68 hastanin go-
niillii katthmiyla gergeklestirildi. Verilerin toplanmasinda yiiz
ylize goriisme yontemi kullamldi. Demografik ve tibbi veriler,
veri kayit formu ile anksiyete diizeyi STAI (State Trait Anxiety
Inventory) I ve II 6lcegi ile toplandi.

Bulgular: Ameliyat 6ncesi siirekli anksiyete kadinlarda erkek-
lere gore daha yiiksek (p=0.016); ameliyat 6ncesi siirekli anksi-
yete, herhangi bir kronik hastalig1 olan hastalarda olmayanlara
gore daha yiiksek (p=0.011); ameliyat 6ncesi durumluk anksi-
yetesi daha 6nce hastaneye yatma deneyimi olmayanlarda daha
yiiksek (p=0.033); ameliyat 6ncesi siirekli anksiyete genel anes-
tezi uygulanacak grupta daha yiiksek (p=0.021) bulundu. Plank
orta ve kiigiik cerrahi girisim gruplarinda, durumluk anksiyetesi
(p=0.047) ve siirekli anksiyete (p=0.023) degerleri anestezi tiirii-
ne gore istatistiksel olarak farkl olup, genel anestezi grubunda
her iki anksiyete diizeyi de daha yiiksek bulundu. Siirekli ank-
siyetenin arttikca durumluk anksiyetesinin de arttig, durumluk
anksiyetesi ve siirekli anksiyete arasinda giiglii bir iligki oldugu
saptand (r=0.75; p=0.0001).

Sonug: Orta ve kiigiik ameliyatlarda genel anestezi, bolgesel
anesteziye gore ameliyat oncesi anksiyete diizeyini arttirds.
Ameliyat 6ncesi bakim déneminde hasta egitimine ozellikle
genel anesteziye iliskin bilgilendirme yapilarak anksiyete gide-
rilmelidir.

Anahtar Kelimeler: Ameliyat 6ncesi donem; anestezi, anksiye-
te, cerrahi hemsireligi

Abstract

Aim: The study was planned to determine the effect of the type
of anesthesia to be applied on elective surgery patients on preop-
erative anxiety levels.

Material and Methods: It was performed with 68 patients who
were operated in the surgical wards of Istanbul XXXX Hospital
between 20 August-20 October 2020. Face-to-face interviews
were used for data collection. The data were collected using a data
recording form and anxiety level STAI (State Trait Anxiety Inven-
tory) I and IT scales.

Results: Preoperative trait anxiety is higher in women than men
(p=0.016); also, it was higher in patients with chronic disease than
those without chronic disease (p=0.011); State anxiety was higher
in those who were not hospitalized (p=0.033); Trait anxiety was
found to be higher (p=0.021) in the group undergoing general
anesthesia. State anxiety (p=0.047) and trait anxiety (p=0.023)
values were statistically different according to the type of anes-
thesia in the medium and small surgical intervention groups,
and both anxiety levels were generally higher. As trait anxiety in-
creases, state anxiety increases and there is a strong relationship
between state anxiety and trait anxiety (r=0.75; p=0.0001).
Conclusion: General anesthesia increased the anxiety level in

medium and small surgical procedures compared to regional
anesthesia.

Key Words: Anesthesia, anxiety, preoperative period; surgical
nursing

58 Sorumlu Yazar / Corresponding Author:Nurgll ARPAG
E-posta: nurgul.arpag@yeniyuzyil.edu.tr

This work is licensed under Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License

@iose

Y NC_ND


http://jms.yeniyuzyil.edu.tr
https://orcid.org/0000-0002-7774-3844
https://orcid.org/0000-0001-5215-7913
https://orcid.org/0000-0003-4103-6045
https://orcid.org/0000-0001-5095-6316
https://orcid.org/0000-0002-6925-3351
https://doi.org/10.46629/JMS.2021.49

Anestezi Tiir(iniin Ameliyat Oncesi Anksiyete Diizeyine Etkisinin Belilenmesi

Giris

Ameliyat karar1 verildigi andan itibaren hastalarin cer-
rahi girisime ve anesteziye iliskin endiseleri baglamakta,
ameliyat giinti yaklastikca anksiyete diizeylerinde artis
kaydedilmektedir (1,2,3,4).

Ameliyat Oncesi anksiyete nedenleri arasinda cerra-
hi girisim ve anestezi tiirli énemli bir yer tutmaktadir
(5,6,7). Yapilan arastirmalarda anestezi bakimindan en
yaygin endise kaynaginin genel anestezi olup bu endise-
nin “anesteziden uyanamama” seklinde ifade edildigine
rastlanmaktadir (8,9). Buna kargin bolgesel anestezi yon-
temleri ile ameliyat olacak hastalarda en 6nemli anksiyete
nedeni “ayanik kalp etrafta olanlarin farkinda olma” ve
“ameliyat yerinin yeterince uyusmamasi” seklindeki ifade
edilmektedir (3,9).

Ameliyat Oncesi hastalarn %60-80’inde ortaya cikan
anksiyete; kan basinci ve nabiz sayisinmn artmasina, en-
tiibasyon sirasinda agir1 sempatik aktivite izlenmesine,
anestezi indiiksiyonu sirasinda daha ytiksek doz aneste-
zik ila¢ kullanimina, ameliyat sonrasi bulanti, kusma ve
agr1 ve analjezik gereksiniminin artigina, yara iyilesme-
sinin gecikmesine, iyilesme ve hastanede kalis siiresinin
uzamasina ve dolayisiyla hasta memnuniyetinin azalma-
sina neden olmasi agisindan giderilmesi olduke¢a onemli
bir duygu durumdur (3,7,8,10,11).

Enhanced Recovery After Surgery (ERAS) protokolleri,
ameliyat Oncesi cerrah, anestezi uzmani ve hemsire tara-
findan hastanin bilgilendirilmesi konusunun ilk sirada
yer aldigi, yirmiden fazla kanita dayal kriterden olus-
maktadir. Ameliyat 6ncesi sozlii ve yazili hasta bilgilen-
dirmesi, hastanin tiim stireglere aktif katilimiyla iyilesme
siirecinde 6nemli bir belirleyici olan anksiyetenin de
azaltilmasinda 6nemli yer tutmaktadir (12). Ameliyat 6n-
cesi egitim verilen hastalarda, ameliyat sonrasi anksiyete
diizeyinin, sedatif kullanimi ve komplikasyonlarin azal-
digy, taburculuk siiresinin ise kisaldig1 bildirilmektedir
(3,4,12,13,14).

Ameliyat 6ncesi hazirlik siirecinde uygulanan hasta egiti-
mi, ameliyat sonrasi iyilesmeyi olumsuz yonde etkileyen
anksiyetenin giderilmesi agisindan olduk¢a 6nemlidir ve
cerrahi hemsirelerinin sorumluluklar: arasinda ilk sirada
yer almalidir (5). Ameliyat 6ncesi hastanin bilgilendiril-
mesi siirecinde cinsiyet, yas, ASA (American Society of
Anesthesiologists) puani, 6nceki cerrahi deneyim gibi
bireysel ve tibbi faktorler irdelenmeli ve ameliyat 6ncesi
anksiyeteye etkileri bilinmelidir (7,14,15,16). Bu arastir-
ma, literatiirde konu ile iligkili az sayida ¢aligmaya rast-

landigindan, elektif cerrahi hastalarina uygulanacak
olan anestezi tiiriiniin, hastalarin ameliyat 6ncesi ank-
siyete diizeyine etkisini belirlemek amaciyla tanimlayici
bir ¢alisma olarak planlandi.

Arastirma Sorular::

1- Biyiik ameliyatlarda uygulanan anestezi tiirtiniin
hastanin ameliyat oncesi anksiyetesi {izerine etkisi var
mudir?

2- Orta ve kiiciik ameliyatlarda uygulanan anestezi tiirii-
niin hastanin ameliyat 6ncesi anksiyetesi {izerine etkisi
var mudir?

Gereg ve Yontem
Arastirmanin Tiirii ve Amaci

Bu arastirma elektif cerrahi hastalarinda, biiyiik, orta
ve kiiclik ameliyatlarda uygulanacak anestezi tiiriiniin,
hastalarin ameliyat oncesi anksiyete diizeylerine etkisini
belirlemek amaciyla tanimlayici olarak planlandi.

Arastirmanin Yapildig: Yer ve Zaman

Aragtirma Istanbulda XXXX Hastanesi’nin kardiyovas-
kiiler (KVC), kadin dogum (KD), genel cerrahi (GC),
ortopedi (ORT), iiroloji (URO), kulak burun bogaz
(KBB), beyin ve sinir cerrahisi (NRS) ile gz cerrahi kli-
niklerinde, 20 Agustos—20 Ekim 2020 tarihleri arasinda
gerceklestirildi.

Arastirmanin Evreni ve Orneklemi

Arastirmanin evrenini, 20 Agustos-20 Ekim 2020 ta-
rihleri arasinda Istanbulda bir Vakif Universitesi Has-
tanesinin kardiyovaskiiler, kadin dogum, genel cerrahi,
ortopedi, iiroloji, kulak burun bogaz, beyin ve sinir cer-
rahisi ile goz cerrahi kliniklerinde ameliyat olan hastalar
olusturdu. Aragtirmada, evrenin tamamina ulasilmasi
planlandigindan 6rneklem se¢imine gidilmedi. Aragtir-
manin Orneklemini, aragtirmaya katilmayr kabul eden
ve dahil etme kriterlerini kargilayan hastalar (elektif cer-
rahi girisim gecirme, 18 yas ve {izeri, psikiyatrik hastalik
tanist olmayan) olugturdu. Komplikasyon gelisen ve tek-
rar yogun bakim gereksinimi olan hastalar ise galiyma
dis1 birakaldi.

Aragtirmaya dahil edilen ameliyatlarin gruplar1 Saglik
Bakanligrnin “Cerrahi Miidahale Birimlerinde Uygu-
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lanacak Cerrahi Miidahale Listesi’ne gore belirlenmistir
(Cerrahi Miidahale Birimlerinde Uygulanacak Cerrahi
Miidahale Listesi Hakkinda Genelge, 2009/42).

Aragtirmaya, verilerin toplandig1 belirtilen tarihlerde bityiik
ameliyat grubu (A1-A2-A3 grubu) olan 35 hasta (KVC:32,
GC:1, ORT:1, NRS:1), orta ameliyat grubu (B ve C grubu)
olan 22 hasta (KVC:1, KD:6, GC:7, ORT:2, URO:4, KKB:1,
GOZ:1) ve kiigitk ameliyat grubu (D ve E grubu) olan 11
hasta (KD:3, GC:5, ORT:1, URO:1, GOZ:1) ile toplamda 68
hasta dahil edildi.

Veri Toplamada Kullanilan Formlar

Veriler, arasgtirmacilar tarafindan literatiir dogrultusunda
gelistirilen “Veri Kayit Formu” ve Durumluk- Siirekli Ank-
siyete Olgegi (STAI-I ve STAI-II) ile toplandi (7,14,15,16).
Veri Kayit Formunda; hastalara yonelik sosyodemografik
ozelliklere (yas, cinsiyet, egitim, ¢alijma durumu) ve tibbi
verilere (tibbi tany, planlanan cerrahi girisim, anestezi tiiri,
daha 6nce hastaneye yatma durumu, gegirdigi cerrahi giri-
simler ve saysy, eslik eden kronik hastaliklar ve sayisi, ASA
puany, yatis giin saysy) iliskin 17 soru yer ald1.

“Durumluk-Siirekli Anksiyete Olcegi” (STAI-I ve STAI-II);
1970 yilinda Spielberger tarafindan gelistirilen bir olgektir.
Olgek, 1983 yilinda Oner ve Le Compte tarafindan Tiirk-
ceye uyarlanarak, gecerlik ve giivenirlik calismasi yapildi.
Kuder Richardson alfa giivenirliginde saptanan i¢ tutarlik
ve givenirlik katsayilari, STAI-I i¢in 0.94-0.96, STAI-II icin
0.83-0.97dir (17,18).

Olcekte, 4’lii likert formatinda (1-4 arasinda) 20’si durum-
luk, 207si siirekli anksiyete 6l¢meye yonelik toplam 40 soru
bulunmaktadir (19). Durumluk anksiyete 6lgegi, bireyin
belirli bir anda, o anki duygularina gére “(1) hi¢’, “(2) bi-
raz’, “(3) ¢ok’, “(4) tamamuyla” ifadelerinden birini isaret-
leyecegi 20 sorudan olugsmaktadur. Siirekli anksiyete lcegi,
bireyin genellikle kendisini nasil hissettigine gére “(1) he-
men hemen hi¢bir zaman’, “(2) bazen’, “(3) ¢ogu zaman’,
“(4) hemen her zaman” ifadelerinden birini isaretleyecegi
20 sorudan olusmaktadir (17).

Olgeklerde dogrudan (direct) ve tersine dénmiis (reverse)
ifadeler kullanilmaktadir. Dogrudan ifadeler icin elde edi-
len toplam agirlik puanindan, ters ifadelerin toplam agir-
likli puani ¢ikartilir, elde edilen sonuca 6nceden saptanmis
ve degismeyen sabit degerler eklenir. En son elde edilen
puan bireyin anksiyete puanidir (17,19).

STAI-I esigi 39-40, STAI-II esigi 44-45 olarak kullanilmak-
tadir Her iki 6lgekte de esige gore puan arttikca anksiyete

diizeyinin de arttig1 kabul edilir (17,19).

Arastirmanin Uygulama Siireci

Aragtirmaci tarafindan, hasta odasinda hastalarla yiiz yiize
goriisiilerek arastirmanin amaci agiklandi. Aragtirmaya ka-
tilmayi kabul eden, sozlii ve yazili izin veren 68 hasta ¢a-
lismaya dahil edildi. Veriler, ameliyat 6ncesi son 24 saatlik
donemde (en az 1 saat dncesine kadar) aragtirmacinin has-
ta odasinda hasta ile yiiz yiize goriisme teknigi ile toplandi.
Goriisme 10-15 dakika olacak sekilde gerceklestirildi.

Aragtirmanin Etik Boyutu

Aragtirmanin uygulanmasi igin gerekli etik kurul onayz Is-
tanbulda bir Vakif Universitesinin Fen Sosyal ve Girigimsel
Olmayan Saglik Bilimleri Etik Kurulu'ndan (10 Mart 2020
tarihli 2020/03 sayili yazi) alindi. Arastirmanin yapildig:
hastaneden “Veri Koruma Taahhiitnamesi” imzalanarak
kurum izni alind1.

Veri Degerlendirilmesi

Calismanin gii¢ analizi clinical calculator programu kulla-
nilarak $=0.20, Giig=0.80 ve a=0.05 degerleriyle en az has-
ta sayis1 68 olarak belirlendi. Veri toplama araglari ile elde
edilen verilerin analizinde IBM SPSS Statistics 25.0 (IBM
Corporation, Armonk, NY, USA) programi kullanildi. Du-
rumluk ve siirekli anksiyete degerlerinin normal dagilip
dagilmadig1 Shapiro-Wilk Testi ile kontrol edildi. Bu degis-
kenler normal dagilim gostermedigi ve gruplarin gogunda
hasta sayis1 yetersiz oldugu icin, karsilagtirmalarda non-pa-
rametrik yontemler uygulandi. Karsilastirmalar Mann-W-
hitney ve Kruskal-Wallis Testleri ile yapildi. Durumluk
ve siirekli anksiyete puanlari arasindaki korelasyon icin
Spearman’s rho Analizi uygulandu.

Bulgular

Calismaya katilanlarin %54.47t kadm, %76.51 30 yas ve
tzeri, %60.3'0 ilkogretim, %22.1’i ortadgretim, %17.6%1
yliksekogretim mezunudur. Yag ve Ogretim durumuna
gore durumluk ve stirekli anksiyete degerleri yiiksek ol-
masina kargin istatistiksel olarak anlaml fark gostermedi
(p>0.05). Cinsiyete gore durumluk anksiyete degerleri
istatistiksel olarak anlamli fark gostermemesine kargin,
slirekli anksiyete diizeyinin kadinlarda (51.89+12.17) er-
keklere (47.03+£12.53) gore daha yiiksek oldugu bulundu
(p=0.016).
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Tablo 1. Hastalarin tibbi 6zellikleri, planlanan cerrahi girisime ve hastade kalis siiresine gore
durumluk ve surekli anksiyete diizeyleri (N=68)

Tibbi 6zelliklere n (%) STAI-I STAI-I STAI-II STAI-II
gore STAI-I ve Ort+SS t(p) Ort+SS t(p)
STAI-Il diizeyleri

Eslik eden kronik

hastalik durumu

Var 40 58.8 51.33+12.38  1.22(0.222%) 44.08+7.45  2.54(0.011%)
Yok 28 412  47.32+12.47 38.71+£7.96

DM ve/veya HT 25 62.5 54.04+13.29 1.72(0.085%) 44.68+7.58  0.62(0.538%)
Diger kronik 15 37.5 46.80+9.43 43.07+7.36

hastaliklar

Kronik hastalik

sayisi

1 18 450 52.28+13.57 0.92(0.632**) 43.72+¢7.01  2.27(0.322**)
2 15 375 52.27+11.21 45.87+7.20

>2 7 7.5 46.86+12.40 41.14+9.06

ASA puan araligi

1-2 9 13.2  48.77+10.56  0.35(0.724*) 42.33t7.63  0.26(0.93%)
34 59  86.8 49.81+12.83 41.79+8.18

Planlanan cerrahi

girigsim grubu

Buyuk ameliyat 35 515 49.74+11.82 3.08(0.214**) 42.74+7.16  1.18(0.552**)
Orta ameliyat 22 324  52.36x13.56 41.7248.01

Klcuk ameliyat 11 16.2  44.09+11.48 39.36+10.79

Planlanan anestezi

tiirii
Genel anestezi 44 64.7 51.34+11.88 1.43(0.152%) 43.65%7.45  2.31(0.021%)
Bolgesel anestezi 24 35.3 46.62+13.23 38.58+8.24

Hastanede kalis
siiresi (giin)
<5 33 48.5 49.61£13.32  0.13(0.999*) 40.95+8.93  0.89(0.370%)

25 35 51.5 49.74+11.83 42.74+7.16

DM:Diyabetes Mellitus. HT: Hipertansiyon. Diger Kronik Hastaliklar: Bobrek Hastaligi, Solunum Hastaligi,
Obezite. *:Mann-Whitney Test. **:Kruskal-Wallis Test. Ort: Ortalama, SS: Standart Sapma.

Kronik hastalig1 olanlarda durumluk anksiyete de- lerinin diger kronik hastaligi (bobrek hastaligi, so-
gerleri istatistiksel olarak anlamli fark gostermez- lunum hastaligi, obezite) olanlara gore daha yiiksek
ken (p>0.05), siirekli anksiyete degeri daha yiiksektir olmasina karsin aralarindaki farkin istatistiksel olarak
(p=0.011). Diyabetes Mellitus ve/veya Hipertansiyonu anlamli olmadig1 bulundu. Diger kronik hastaliklar
olan hastalarda durumluk ve siirekli anksiyete deger- ve ASA smniflamasi ile durumluk ve siirekli anksiye-

Volume 2 Issue 3 | http://jms.yeniyuzyil.edu.tr | Joumal of Medical Sciences 61


http://jms.yeniyuzyil.edu.tr

I{ﬁ i Journal of Medical Sciences

g

Arastirma Makalesi / Research Article

Tablo 2. Daha 6nce hastaneye yatma ve cerrahi girisim deneyimlerine gore
durumluk ve surekli anksiyete duzeyleri (N=68)

Hastaneye yatma ve n (%) STAI-I z(p*) STAI-ll z(p*)
cerrahi girisim Ort+SS OrttSS

deneyimleri

Hastaneye yatma

deneyimi

Var 51 75 47.71£12.38 2.12(0.033) 41.63+8.47 0.17(0.865)
Yok 17 25 55.59+11.14 42.59+6.86

Gegirilmis cerrahi

deneyimi

Var 49 721 47.88+12.61 1.79(0.065) 41.80+8.59 0.31(0.756)
Yok 19 279 54.32+11.18 42.05+6.67

Gegirilmis cerrahi

girigsim grubu**

Buiyiik ameliyat 31 633 47.48+12.95 0.33(0.740%) 41.70+9.84 0.09(0.952%)
Orta ameliyat 18 36.7 48.55+12.33 41.94+6.13

Gegirilmis cerrahi

girigim sayisi

1-2 38 776 47.05+12.72 0.76(0.450) 40.87+8.79 1.40(0.160)
>2 11 224 50.73+12.36 45.00+7.35

*:Mann-Whitney Test. Ort: Ortalama,

te degerleri arasinda istatistiksel olarak fark bulunmadi
(p>0.05), (Tablo 1).

Planlanan cerrahi girisim grubu, anestezi tiirii ve hastane-
de kalis stiresi ile hastalarin durumluk ve siirekli anksiyete
olgeklerinden aldiklar: toplam puan ortalamalar1 karsilas-
tirildiginda, planlanan anestezi tiiriine iligkin durumluk
anksiyete diizeyi istatistiksel olarak anlamli fark gosterme-
di. Genel anestezi uygulanacak grupta siirekli anksiyete dii-
zeyinin daha yiiksek oldugu goriildii (p=0.021). Cerrahi gi-
risim grubu ve hastanede kalis giin say1sina gore durumluk
ve stirekli anksiyete puan ortalamalari arasinda istatistiksel
olarak fark bulunmadi (p>0.05).

Hastalarin daha 6nce hastaneye yatma ve cerrahi girisim
deneyimleri ile durumluk ve siirekli anksiyete 6l¢ekleri ile
hesaplanan toplam anksiyete puan ortalamalarinin karsilag-
tirilmasina gére durumluk anksiyete degeri daha 6nce has-
taneye yatma deneyimi olmayanlarda daha yiiksek bulundu
(p=0.033). Durumluk anksiyete degeri, daha 6nce cerrahi

SS: Standart Sapma

girisim gecirmeyen hastalarda (54.32+11.18), cerrahi gi-
risim deneyimi olanlara (47.88+12.61) gore daha yiiksek
olmasina karsin istatistiksel olarak anlaml fark goriilmedi
(p=0.065). Siirekli anksiyete degeri de cerrahi girisim de-
neyimi bakimindan istatistiksel olarak anlamli bulunmadi.
Durumluk ve siirekli anksiyete degerleri cerrahi girisim de-
neyimi olanlarda, cerrahi girisim grubu ve sayisina gore ista-
tistiksel olarak fark gostermedi (p>0.05), (Tablo 2).

Biiyiik cerrahi girisim grubundaki tiim hastalarda genel
anestezi kullanildigindan anestezi tiiriine iliskin istatistik-
sel olarak anlamli fark bulunmadi. Planlanan orta ve kii¢iik
cerrahi girisim grubu ve anestezi tiirii ile hastalarin durum-
luk ve siirekli anksiyete dlcekleri ile hesaplanan anksiyete
puanlari arasinda istatistiksel olarak anlaml fark gortldii.
Orta ve kiigiik cerrahi girisimlerde genel anestezi tiiriiniin
her iki anksiyete diizeyinde de anlaml fark gosterdigi tespit
edildi (p=0.047, p=0.023), (Tablo 3).

Stirekli anksiyete diizeyi arttikca durumluk anksiyete dii-
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Tablo 3. Hastalarin planlanan orta ve kugukcerrahi girisim grubu ve anestezi turt ile
durumluk ve surekli anksiyata diizeylerinin karsilastiriimasi (N=68)

Orta ve Kiigiik n (%) STAI-l z(p*) STAI-ll z(p*)
Cerrahi Grubu &

Anestezi Turi Ort:SS Ort:SS

Genel anestezi 9 27.3 57.56+10.45 1.98(0.047) 47.22+7,92 2.27(0.023)
Bolgesel 24 72.7 46.63+13.23 38.5818,24

anestezi

*:Mann-Whitney Test. Ort: Ortalama. SS: Standart Sapma. **Birden ¢ok cerrahi girisim gegcirenlerde en buylk

cerrahi girisime gore de@erlendirme yapildi

zeyinin de arttifl, durumluk ve siirekli anksiyete deger-
leri arasinda giiglii bir iliski oldugu bulundu (r=0.75;
p=0.0001).

Tartisma

Ameliyat oncesi anksiyete diizeyinin kadinlar, gengler,
yliksekogrenim mezunu olanlar, daha 6nceden aneste-
zi deneyimi olmayanlar, kardiyak ve vertebra ameliyati
olanlarda daha yiiksek oldugu aragtirmalarda bildiril-
mektedir (3,9,20,21). Arastirmada yas ve 6grenim duru-
munun anksiyete ile iliski gostermedigi sonucu, yas dag:-
liminin daha ¢ok 30 yas ve tizerinde olmasi, cogunlugun
egitim durumunun ilkégretim mezunu olmasiyla agik-
lanabilir. Kadinlarin aile bireylerinin bakimini iistlen-
meleri, aileden ayr1 kalmaya bagh daha yogun anksiyete
yasamalar1 ve endiselerini daha rahat ifade edebilmeleri
nedenleriyle, kadinlarda ameliyat 6ncesi anksiyete diizeyi
yapilmis calismalarda erkeklere gore daha ytiksek olarak
belirtilmistir (14,22). Aragtirmada durumluk anksiyete
diizeyinin cinsiyet ile iliskisi olmamasina karsin siirekli
anksiyete diizeyi kadinlarda erkeklere gére daha yiiksek
bulundu (p=0.016). Bu sonucun benzer arastirmalarda
da ifade edildigi gibi kadin cinsiyete 6zgii 6zellikler ile li-
teratiire uyum gosterdigi diisiiniilmektedir.

Arastirma sonucunda anestezi deneyimi olmayan hasta-
larda stirekli anksiyete diizeyi bakimindan istatiksel ola-
rak anlamli bir fark tespit edilmedi (p=0.756). Anestezi
deneyimi bulunan hastalarin durumluk anksiyete dii-
zeyi ise istatistiksel olarak anlaml farka yakin bir deger
(p=0.065) gosterdi. Literatiire paralel olarak, hastaneye
yatma deneyimi olmayanlarda durumluk anksiyete diize-

yi istatistiksel olarak anlamli derecede yiiksek (p=0.033)
iken stirekli anksiyete diizeyi ile aralarinda istatistiksel
olarak anlamli fark bulunmad: (Tablo 2).

Kronik hastaliklarin, bireyin yasam boyu belli kurallara
uyma zorunluluguna bagl olarak aile ve sosyal yasami,
caligma hayat1 gibi alanlarda degisikliklere uyum sagla-
may1 gerektirmesi nedeniyle kaygi ve depresyonu artir-
dig1 cahigmalarda belirtilmistir (14,23,24). Arastirmada,
stirekli anksiyete diizeyinin, kronik hastalig1 olanlarda
daha yiiksek (p=0.011) oldugu, durumluk anksiyete
diizeyinin ise istatistiksel olarak anlamli olmadig tespit
edildi. Hastalarin kronik hastaliklarinin varlig ile siirek-
li anksiyete diizeyinin yiikseldigi goriiliirken, durumluk
anksiyetesinin fark gostermemesi tiim hastalarin, cerra-
hi girisim nedeniyle ortak kaygilarinin bulunmasina ve
hastalarin var olan kronik hastaliklar1 nedeniyle gelece-
ge yonelik kaygilarinin 6ne ¢tkmasina isaret etmektedir.
Bunun yani sira hastalarin kronik hastaliklarinin stirece
olabilecek olumsuz etkileri ile ilgili yetersiz bilgilerinin
olmasi ve/veya cerrahi anksiyetenin kronik hastaliklar
nedeniyle olusan anksiyetenin dniine gecebildigi seklin-
de yorumlanabilir (Tablo 1).

Mingir ve digerlerinin (2014) caligmasinda, ozellikle
ASA T sinifindaki hastalarda, ASA II sinifindaki hastala-
ra gore durumluk anksiyete puaninin daha yiiksek oldu-
gunu ve istatistiksel olarak anlamh fark gostermedigini
bildirmistir (5). Arastirmada durumluk ve stirekli anksi-
yete diizeyleri ile eslik eden kronik hastalik tiirii ve say1-
s1, ASA puanlari arasinda istatistiksel olarak anlaml bir
fark bulunmadi. Bu sonucun, 6rneklem grubu ve ASA
siniflandirmasinin ITI-1V siniflarinda dagilim gosterme-
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si ile iligkili olabilecegi diisiiniilmektedir (Tablo 1).

Jlala ve digerleri (2010) tarafindan yapilan bir ¢alismada
cerrahi girisimlerde ameliyat 6ncesi hasta anksiyetesinin,
anestezi tiiriinden bagimsiz olarak ozellikle organ kaybi
ile sonuglanacak cerrahi girisimlerde daha ytiksek oldugu
belirtmektedir (25). Benzer ¢alismalarda, hastaligin hasta
tarafindan algilanan ciddiyeti, gegirilecek cerrahi girisimin
bityiikliigii ve gelecege ait kaygilarinin, anestezi tiiriinden
kaynakli kaygilarin o6niine gegebildigi bildirilmektedir
(3,9,20,21). Kiipeli (2016) galigmasinda anestezi tiird ile
anksiyete arasinda anlamli iliski bulunmadigini bildirmek-
tedir (26). Erdem ve digerleri (2011) tarafindan yapilan ¢a-
lismada, perianal ameliyatlarda genel ve bolgesel anestezi
tiriiniin, ameliyat oncesi durumluk ve siirekli anksiyete
diizeyleri arasinda istatistiksel anlamli bir fark olmadig1 be-
lirtilmektedir (13). Arastirmada KVC ve diger cerrahilere
(GC, ORT, NR§) iligkin planlanan biiyiik ameliyatlar gru-
bunda bulunan téim hastalara, genel anestezi uygulandig
ve bu hastalarin siirekli anksiyete diizeyinin daha yiiksek
oldugu tespit edildi (p=0.021). Durumluk anksiyete diizeyi
planlanan anestezi tiiriine gore farklilik gostermezken sii-
rekli anksiyete diizeyinin genel anestezi uygulanmasi plan-
lanan hastalarda daha yiiksek olmasi, tiim genel anestezi
uygulanacak hastalarin biiyiik ameliyat grubu olmasi nede-
niyle Jlala ve digerleri (2010) tarafindan yapilan ¢alismada
da vurgulandig: {izere anestezi tiiriinden bagimsiz olarak
cerrahi girisim grubu ile iligkili oldugu (p=0.021) degerlen-
dirilmektedir (25).

Demir ve ark. (2009) bolgesel anesteziyi bilenlerin orani-
nin kadinlarda ve egitim diizeyi yiiksekogretim olanlarda
dogru orantih olarak artig gosterdigini ve bu oranin %70'e
yakin oldugunu bildirmektedirler (9). Planlanan anestezi
tiiriine gore durumluk anksiyete diizeyinin istatistiksel ola-
rak anlaml fark gostermemesinin, ¢alismaya katilan has-
talarin cogunlugunun ilkogretim mezunu olmast ile iligkili
olabilecegi diistiniilmektedir.

Caumo ve digerleri (2001) tarafindan yapilan bir ¢alisma-
da, kiigtik cerrahi girisimlerin anksiyete diizeyi tizerinde
ciddi etkileri olmadig, orta ve biiyiik cerrahi girisimlerde
ise anksiyete diizeyinin daha yiiksek oldugu bildirilmistir
(27). Aragtirmada genel anestezi planlanan biiyiik cerrahi
girisim grubundaki hastalarda durumluk anksiyete diize-
yinin (51.34+11.88) yiiksek oldugu, orta cerrahi girisim
grubunda durumluk anksiyete diizeyinin anlaml fark gos-
termemesine karsin daha yiiksek (52.36+13.56) oldugu bu-
lundu (Tablo 1).

Literatiirde anestezi tiiriiniin, ameliyat 6ncesi anksiyeteyi

etkilemedigi bildirilmistir (3,13,26,28). Arastirmada biiyiik
cerrahi girisimlerde anestezi tiiriiniin ameliyat 6ncesi anksi-
yete lizerinde etkisi bakimindan anlamli fark bulunmamasi-
na karsin; orta ve kiiciik cerrahi girisim gruplarinda anestezi
tirtiniin, bolgesel anestezi uygulanmasi planlanan hastalara
gore genel anestezi uygulanmasi planlanan hastalarda, du-
rumluk ve siirekli anksiyete diizeyi bakimindan (p=0.047;
p=0.023) istatistiksel olarak anlamli fark gosterdigi belirlen-
di (Tablo 3). Arastirma sonucu, biiyiik cerrahi girisimlerin
cogunlukla genel anestezi ile uygulanmasi ile iligkili olarak
anksiyete diizeyine anestezi tiiriiniin etkisinin belirleneme-
digini, orta ve kiigtik cerrahi girisimlerde farkli anestezi tiirii
uygulamalar1 bakimindan anlaml fark oldugunu ortaya
koymaktadir. Bu bilgi literatiirde bildirilen kiigiik cerrahi
girisimlerin anksiyete diizeyi {izerine etkisinin olmadig1 ve
anestezi tiiriiniin ameliyat oncesi anksiyete diizeyini etki-
lemedigi gorisleri ile gelismekte, konuya iliskin daha fazla
aragtirmaya ihtiyag oldugunu ortaya koymaktadir.

Bazi ¢aligmalarda bireyin kisilik 6zellikleri ve yagam dene-
yimlerinin ameliyat Oncesi anksiyete diizeyini etkiledigi
bildirilmektedir (4). Calismada siirekli anksiyete diizeyi art-
tika durumluk anksiyete diizeyinin de arttif1 tespit edildi.
Durumluk ve siirekli anksiyete diizeyleri arasinda giiglii bir
iligki saptandi (r=0.75; p=0.0001). Bu iliskinin bireyin yagam
deneyimleri ve kisilik 6zelliklerine bagh olabilecegi diisiiniil-
mektedir.

Nasiri ve digerleri tarafindan 2020 yilinda yapilan ¢alisma-
da, saglik bakim ekipleri hastalarin bilgi ihtiyaglarin: yiik-
sek diizeyde anlarken, bir¢ok hastanin verilen bilgilerden
memnun olmadiklarini ve sozel bilgilendirmeyi tercih et-
tiklerini belirtilmistir (29). Sivgin 2012 yilinda yaptig1 ¢a-
lismada, ameliyat 6ncesi anestezi tiirii hakkinda uygun bil-
gilendirmenin ilacli premedikasyon kadar etkili oldugunu
bildirmektedir.(7).

Cerrahi hemsiresinin ameliyat 6ncesi ve sonrasinda hem-
sirelik bakimini planlama, uygulama ve degerlendirmede,
tiim siirecleri olumsuz etkileyebilen hasta endiselerinin gi-
derilmesi ve cerrahi girisime bagl anksiyetenin yonetilmesi
bakimindan, anksiyete artisina neden olan etkenleri bilme-
si ve hasta ihtiyaglarini kargilamasi hasta odakli bakim yak-
lasiminin geregidir.

Sonug olarak; bityiik ameliyatlarda anestezi tiiriiniin ame-
liyat 6ncesi anksiyete diizeyi tizerine etkileri, arastirmadaki
tim hastalarda genel anestezi uygulanmas: planlandigin-
dan tespit edilemedi. Orta ve kii¢iik ameliyatlarda genel
anestezinin, bolgesel anesteziye gore ameliyat dncesi anksi-
yete diizeyi iizerinde artisa neden oldugu bulundu.
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Sonug

Elektif cerrahi hastalarinda, biiyiik, orta ve kiiciik ameli-
yatlarda uygulanacak anestezi tiiriiniin, hastalarin ameli-
yat 6ncesi anksiyete diizeylerine etkisini belirlemek ama-
ciyla yapilan bu ¢alismada; ameliyat 6ncesi anksiyetenin
kadinlarda, kronik hastalig1 olanlarda, daha 6nce has-
taneye yatma deneyimi olmayanlarda, kisilik 6zelligi ile
slirekli anksiyetesi yiiksek olanlarda, genel anestezi uygu-
lanarak yapilmasi planlanan orta ve kiigiik cerrahi girisim
grubu hastalarinda daha yiiksek oldugu belirlendi. Elde
edilen sonuglar dogrultusunda;

o Ameliyat 6ncesi cerrahi hemsirelerinin hasta bil-
gilendirme igerigi kapsamina, anestezi tiiriine ait
protokollerin olusturulmasi ve eklenmesi, hastalarin
ameliyat 6ncesi bilgilendirmesinde gorev alacak cer-
rahi hemsirelerinin egitilmesi,

o Cerrahi hemsgireleri tarafindan, anestezi tiirlerinin
ameliyat Oncesi anksiyete diizeyi tizerine etkilerini
belirleyen, daha fazla hasta grubu ile arastirma ya-
pilmasi onerilmektedir.

Cikar catismast:

Yazarlar arasinda veri toplanmasi, sonuglarin yorumlan-
mas! ve makalenin yazilmasi agamalarinda herhangi bir
¢ikar catigmasi bulunmamaktadir.
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Oz

Amag: Anhk mesajlasma uygulamalar1 giiniimiizde yaygm ola-
rak kullamlmaktadir. Bu uygulamalar: kullanan kisiler suga ma-
ruz kalabilecegi gibi kullamcilar bu uygulamalarla sugta isleye-
bilmektedirler. Yaygin olarak mobil cihazlarda kullanilan anlik
mesajlasma uygulamalarindan delil elde etmek icin adli bilisim
yazilimlarindan faydalanilmaktadir. Her gegen giin yeni bir me-
sajlasma uygulamasimin gelistirilmesi adli bilisim uzmanlarmin
islerini de zorlastirmaktadir. Anlik mesajlasma uygulamalarmnm
yeni bir 6rnegi olan Discord mesajlasma uygulamasim kullanan
mobil cihazlardan adli bilisim yontemleri kullanilarak delil ola-
bilecek hangi bulgularin elde edilebilecegi arastirilmustir.

Gereg ve Yontem: Aragtirmamizda farkli igletim sistemlerine
sahip iki mobil cihaza Discord mesajlasma uygulamas: yiik-
lenmistir. Bu uygulamalar aracih@iyla iki mobil cihaz arasinda
mesajlasma, dosya aligverisi gerceklestirilmistir. Etkilesimler ne-
ticesinde her iki mobil cihazin adli kopyas: alinarak adli bilisim
yontemleri ile incelenmistir.

Bulgular: Her iki mobil cihazda da karsidaki cihaz ile ilgili si-
nirh bilgiye erisilebildigi tespit edilmistir. Cihazlar arasinda etki-
lesimi gosteren cesitli bulgular tespit edilebilmistir. Gonderilen
baz1 dosyalarin sadece cihaz tizerinde degil Discord sunucular
tizerinden de tespit edilebildigi goriilmistiir.

Tartisma ve Sonug: Dinamik bir alan olan adli bilisimin tekno-
lojik gelismelere ¢abuk adapte olmasi gerekmektedir. Bu kap-
samda incelenen Discord mesajlasma uygulamas araciligiyla
islenebilecek suglarin tespitine yonelik adli bilisim yontemleri ile
deliller elde edilebilecegi tespit edilmistir. Discord mesajlasma
uygulamas ile ilgili literatiirde ¢ok fazla makale bulunmadigin-
dan bu galisjmanin adli bilisim uzmanlarinin incelemelerine kat-
ki saglayacag1 degerlendirilmektedir. Bu ¢alismada tespit edilen
bulgularin bilgisayarlardan elde edilebilecek bulgularla karsilas-
tirilabilecegi de 6neri olarak sunulmustur.

Anahtar Kelimeler: Adli bilimler, anlik mesajlasma uygulama-
s1, elektronik delil, adli bilisim

Abstract

Aim: Instant messaging applications are widely used in these
days. People who use these applications can be exposed to crime
as well as they can commit crimes with these applications. Foren-
sic softwares are used to obtain evidence from instant messaging
applications that are commonly used on mobile devices. The
development of a new messaging applications every day makes
work hard for forensic experts. In our study; what findings can be
obtained by using forensic methods from mobile devices using
Discord messaging application, which is a new example of instant
messaging applications, was investigated.

Material and Methods: In our research, Discord messaging ap-
plication was installed on two mobile devices with different oper-
ating systems. Messaging and file exchange between two mobile
devices were carried out through these applications. As a result
of the interactions, forensic images of both mobile devices were
extracted and examined with forensic methods.

Results: It has been determined that limited information about
the opposite device can be accessed on both mobile devices.
Various findings indicating interaction between devices could
be detected. It has been observed that some files which was sent
through application can be detected not only on the devices but
also on Discord servers.

Discussion and Conclusion: Digital forensic, which is a dynamic
field of forensic sciences, needs to adapt quickly to technological
developments. In this context, it has been determined that evi-
dence can be obtained by digital forensic methods for the detec-
tion of crimes that can be committed through the Discord mes-
saging application. Since there are not many articles in the litera-
ture about the Discord messaging application, it is considered that
this study will contribute to the investigations of forensic experts.
Itis also suggested that the findings of this study can be compared
with the findings that can be obtained from computers.

Key Words: Forensic Sciences, instant messaging applications,
digital evidence, digital forensics
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Giris

Internet teknolojisinin temelinde iletigim yer almaktadur.
Internet iizerinden en yaygin kullanilan iletisim yontemi
ise anlik mesajlasma uygulamalaridir. Onceleri sadece
metin (yaz1) gonderimi yapilabilen anlik mesajlasma uy-
gulamalari ile giiniimiizde farkli sekillerde de iletisim ku-
rulabilmektedir. Artik kullanicilar birbirleriyle sesli veya
goriintiilii arama da gerceklestirebilmektedirler. Ayrica
metin yerine ses, resim, video, ofis dosyalar1 gibi format-

larda da dosyalar anlik mesajlasma uygulamalari ile ileti-
lebilmektedir.(1)

Kullanicilar arasindaki anlik mesajlasma isminden de
anlagilacag: gibi gercek zamanli olmaktadir. Yani herhan-
gi bir anlik mesajlagsma uygulamasinda mesaj yazan kisi
gonder tusuna bastiginda kars: taraf bunu sohbet pen-
ceresinde ¢ok kisa bir siire icerisinde gorebilmektedir.
Anhk mesajlasma uygulamalarinda genel olarak sohbet
penceresinde 6nceki yazigmalar da goriintiilenebilmek-
tedir. Kullanicilar metin mesajlasmasinda genellikle kar-
stlikli konusmada oldugu gibi kisa ctimleler kurabilirken
uzun metinleri de gonderilebilmektedirler. Génderilen
veya alman metin mesajlar1 genellikle uygulamanin ku-
ruldugu cihaz (bilgisayar veya mobil cihaz) lizerinde bir
veri tabaninda saklanmaktadir. Ayrica gonderilen cesitli
formatlardaki dosyalar da ayri klasérlerde veya veri taba-
ninda saklanabilmektedir.

Gorintiili ve sesli arama, dosya gonderip alabilme 6zel-
likleri bu uygulamalarin farkli amaglarda kullanilmasini
da saglamaktadur.

Ozellikle 2020 yilinda ortaya ¢ikan kiiresel salgin nede-
niyle 6n plana ¢ikan ve artan iletisim ihtiyaci ile bu uy-
gulamalar bireysel kullanimin &tesinde amaglar icin de
kullanilmaya baglanmistir. Insanlarin ruh saglig1 icin dii-
zenli olarak gittikleri terapilerin telefonla yada ¢evrimigi
olarak anlik mesajlasma ve sosyal medya uygulamalari
tizerinden gergeklestirildigi 6rneklerle kargilagilmistir.(2)
Saglik alaninda bilgilendirme brostirleri, saglik videolar,
egzersiz programlari whatsapp vb. mesajlasma uygula-
malari tizerinden paylagilmis (2), hastalarin dermatolojik
sikayetleri goriintiilii konusma ve paylasilan resimler iize-
rinden gorsel muayene ile teshis edilmeye ¢aligilmistir.(3)
Uzun siiren karantina tedbirlerinin egitim faaliyetlerini
de engellemesi ¢evrimigi teknolojilerin bu alanda kulla-
nimini da artirmigtir. Egitimciler ve 6gretmenler ilk soku
atlattiktan sonra egitimin durmamasi i¢in 6grencileri-
nin ilgisini canh tutacak yaratici ¢dzlimler iiretmislerdir.
Cogu iilkede yiiz yiize egitim yerini gegici olarak ¢evri-

migi egitime birakmustir. Farkli cevrimici uygulamalarin
(Skype, Zoom, Hangouts vb.) yaninda Whatsapp, Dis-
cord gibi anlik mesajlasma uygulamalarinin da kullanil-
dig1 bilinmektedir. (4)

Discord, video oyunu oyuncularinin arasindaki iletisi-
mi iyilestirmek i¢in 2015 yilinda gelistirilmis bir iletisim
platformudur. Kullanicilarina sesli ve goriintiilii konus-
ma ile metin mesajlasmasi imkani tanimakta, cesitli
formatlardaki dosyalar: olusturduklar: gruplarda payla-
sabilmelerini saglamaktadir. Farkl: igletim sistemlerinde
(bilgisayar ve mobil cihazlar) kurulabilen bu uygulama
ile kullanicilar sadece oyun degil farkli konularda toplu-
luk olusturup ilgi alanlar1 hakkinda sohbet edip, payla-
sim yapabilmektedirler. (5)

Yaygin olarak kullanilmaya baglanan bu uygulamalar,
diger bilisim teknolojileri gibi sug islemekte veya suca
yardimci olarak kullanilabilmekte, suglularin kendi ara-
larinda rahatca iletisim kurmalarini saglayabilmektedir.
(6) Yasadigt malzeme (silah, uyusturucu vb.) dagitimiy/
pazarlanmasi, hakaret, propaganda amagh egitimler ve-
rilmesi, terér eylemlerinin planlanmasi, siber zorbalik,
telif haklarina aykir1 dosya paylasiminda bulunulmasi
bunlardan bazilaridir.

Adli bilimlerin temel amaci sugu aydinlatmak igin ge-
rekli delillerin tespiti ve mahkemeye sunulmasi olarak
Ozetlenirse, anlik mesajlasma uygulamalar1 da iglenmis
bir sugu aydinlatabilecek delilleri barindirabildiginden
bu disiplinin ilgi alanma girmektedir. Calijmamizin
amaci, anhk mesajlasma uygulamalarindan biri olan
Discord uygulamasindan mobil cihazlar iizerinde adli
bilisim yontemleri kullanilarak hangi delillerin elde edi-
lebileceginin tespit edilip, iki farkli mobil isletim siste-
minde (IOS ve Android) elde edilebilecek delilleri kar-
silagtirmaktir.

Yaptigimiz literatiir ¢aligmasinda bu uygulamalardan
delil elde edilmesi ile ilgili gesitli caligmalar yapildig1 go-
riilmektedir. Yayinlardan birinde (7) anlik mesajlasma
uygulamalari iizerinde yapilan yazismalardan faile ula-
silip ulagilamayacagi, yazismalardan elde edilebilecek
delillerin neler oldugu ve bu yazismalarin nasil siniflan-
dirilabilecegi tizerine ¢alisildigy, ikisinde (8 ve 9) anlik
mesajlagsma uygulamalarinin mobil cihazlarda yaygin-
lasmastyla popiilerlik kazanan 6rneklerinden delil elde
edilme yontemlerinin incelendigi goriilmiistiir. Uygu-
lama marketlerinden indirilme sayist artan uygulama-
lar adli bilisim yazilimi direticilerini de yazilimlarini bu
uygulamalardan delil elde edebilecek sekilde gelistirme-
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lerine neden olmaktadir. Adli bilisim yazilimlarinin tespit
edebildigi delillerin karsilagtirildig: bir ¢alismada, nde ge-
len adli bilisim yazilimlarinin gengler arasinda yaygin kul-
lanilan anlik mesajlasma uygulamalarindan delil elde edip
edemedigi ve elde ettikleri delillerin karsilagtiriimasi konu
edilmistir. (10)Calismamiza konu olan Discord uygulama-
sindan delil elde edilmesi ile ilgili yapilan yaymlar incelen-
diginde ise, birinde (11) Windows isletim sistemi kurulu
bilgisayarlar {izerinde Discord uygulamasinin analiz edildi-
&i, digerinde (12)farkl: isletim sistemine (Windows, Linux
ve MacOS) sahip bilgisayarlarda Discord uygulamasinin
incelendigi goriilmistiir. Bu ¢alismalar bilgisayarlar tize-
rinde yapildig: igin farkl igletim sistemlerine sahip mobil
cihazlarda da bu incelemelerin yapilmas: gerektigi deger-
lendirilmistir. Mobil cihazlar iizerinde daha énce yapilan
calismalar arastirildiginda, (11)de aktarilan (13)de android
mobil cihazlar iizerinde Discord uygulamasimnim adli bili-
sim yoniinden incelemesinin yapildig1 belirtilmis olmakla
birlikte, bu makalenin Kore alfabesinde yazilmis olmasi
detayli bir inceleme yapilmasini engellemis; ancak yine de
makalede sadece android isletim sistemi tizerinde inceleme
yapildig: tespit edilmistir. Android telefonlarin haricinde
IOS isletim sistemine sahip Apple marka mobil cihazlarda
da inceleme yapilmasinin bu alandaki boslugu doldurmak
icin gerekli oldugu degerlendirilmistir.

Yontem

Adli bilisim incelemeleri gergeklestirilirken Amerikan Ulu-
sal Standartlar ve Teknoloji Enstitiistiniin genel kabul gor-
miis 4 agamal (Delilin korunmasi, birebir kopyasinin alin-
masl, incelenip analiz edilmesi ve raporlanmasi) adimlari
izlenmistir. (14)

Testlerde Tablo 1de goriilen farkli isletim sistemlerine sahip
iki adet mobil cihaz kullanilmigtir.

Delilin korunmasi asamasinda iki telefon iizerinden payla-
simlar yapildiktan sonra telefonlar kapatilmugtir. Inceleme-
ler birebir kopya (imaj) tizerinden yapilmistir.

Imaj alma, inceleme ve analiz igcin Windows 10 igletim sis-
temi kurulu MSI marka bir bilgisayar kullanilmigstir. Mobil
cihazlarin birebir kopyalar1 UFED 4 PC adli bilisim yazilimi
ile alinmis ve UFED Physical Analyzer adli bilisim yazilimi
ile incelenmistir. (Tablo 2)

Tablo 1 Test telefonlar:

Marka Model Isletim Sistemi

Apple A1586 108

Samsung A310F Android (Rooted)
Tablo 2

Marka Model Versiyon

Cellebrite UFED 4PC | 7.44.0.80

Cellebrite UFED PA 7.44.1.3

Discord uygulamasinin IOS isletim sistemi yiiklii cihaza
Apple uygulama marketi Appstoredan 70.0(25025)
versiyonu, android isletim sistemi yiiklii cihaza Google
Playstore iizerinden 70.7(1519) versiyonu yiiklenmistir.
Uygulamaya girmek i¢in cep telefonu ya da elektronik posta
adresi ile kullanici olusturmak gerekmektedir. Tablo 3’te
belirtilen e-posta adresleri ile kullanicilar olusturulmustur.

Tablo 3

Kullanict Isletim Sistemi
paris4321@mail.com.tr | Android

rome9876@mail.com.tr | I0S

E-posta Adresi

PARASANDROID

ROMEIPHONE

Iphonedaki kullanici ile “ROMEIPHONEun sunucusu”
isimli bir sohbet odasi (sunucu) kurulmustur. Metin
yazigmalar icin gezi-arkadaghk isimli bir sohbet kanali

kurulmustur. (Sekil 1)

aGO. Nt 1 %548 00:06 FEYC {1l %55 00:06
= 1 gezi-arkadaslik Q2 = # gezi-arkadashk Qa a
. PARISANDROID 0 0217
#gezi-arkadashk kanalina hos Q
geldin! D Paris_Brochure_2018.pdf 3
Bu, #gezi-arkadaslik kanalinin dogusu. 214mp -

25Nis 2021

% ROMEIPHONE pin 02:2

6 ROMEIPHONE bin 01:40 % Rome guide.doc

Iphone selam Rome, Italy
Q PARISANDROID Do 01:41 PARISANDROID 0iin 02:45
Android deneme icin mesaj @PARISANDROID

Android mesaj silme denemesi
O PARISANDROID 0iin 02:46
@ §
Paris, Fransa'nin baskenti ve lle-de-France

Paris - Vikipedi
PARISANDROID Din 02:00 bélgesinin merkezidir. ... Paris adini Galya
halklarindan Parisi lerden almaktadir.

Q PARISANDROID 00 03:06
Paris_ses_denemel.m4a 3
3BKE =

Iphone italya'nin Lazio bdlgesinin ve ayni
zamanda Roma ilinin baskentidir.

Sekil 1 Sekil 2
Her iki kullanicr ile karsilikli metin mesajlar: gonderilmis,
resim, ses ve video dosyalar1 paylasilmistir. Sekil 2
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Bulgular

Her iki cihazin birebir kopyalar1t UFED 4PC yazilimu ile
alindiktan sonra UFED Physical Analyzer yazilimu ile in-
celenmistir.

Adli bilisim yazilimui ile yapilan ilk incelemede Discord
uygulamasina ait sohbet mesajlarinin otomatik olarak
ortaya ¢ikarilmadig1 goriilmiistiir. Manuel olarak yapilan
incelemede uygulamalar1 kurduktan sonra olusan dosya-
lar detayli incelenmis, anahtar kelime arama y6ntemi ile
kullanic adlar ve sohbet mesajlar aragtirilmustir.

IOS isletim sisteminde tespit edilenler

IOS isletim sistemine sahip cihazin birebir kopyasi tize-
rinde yapilan incelemede; uygulama kurulduktan sonra
“mobile_installation.log” dosyast igerisinde Discord uy-
gulamasinin kuruldugu klasorlerin isimlerinin yer aldig1
gorilmustiir. Log icerisinde uygulamanin kuruldugu saat
(UTC+3 eklenmeli) bilgisi de yer almaktadur. (Sekil-3)

@ cellebrite Physical Analyzer 7.44.1.3

Dosya Gorintd Araclar Bulut Ayikla Python Eklentiler

@ O Apple_iPhone 6 (A1586) Hos Geldiniz

Metin Goriinimii Hex goriintisi Dosya Bilgisi
Dosya Sistemleri
¥ LJ uDrary (o Qosya, 3£0,U RD) W B dicod X |a~ @
> O Caches (0dosya, ,0KB) _refreshUUIDForContainer:withError:]: Data container for com.hammerandchiscl.discord is now at -

v [ Logs (2 dosya, 324,0 KB)

v O Mobilelnstallation (2 dosya, 324,0 kB) ma |ke( onta unerI iveRepla |<.|n"( ontainer:reason:waitForDeletion:withError:]: Made container live for

[® mobile_installation.log.0

Rapor Yardim Oneriler ve ipuglan ition X [ v | Gelismis ) S

private/var/mobile/Containers/Data// \ppllulmu SE16CEA1-328B-4E56-9D8C-1953C5338EAS Sun

com.hammerandchisel.discord. BroadcastUpload at
private/var/mobile/Containers/Data/PluginKitPlugin/3CDC2782-96BD-4721-8DAS5-830555D70C5C

O 64099823663_5CA6AIBE-A4...

@ mobile_installation.log.0 x

® mobile_installation.log.1 SUNADT 25 UL 1032 2021 135 (UX 10153 70007 -[MIContainer
> [ Mobilelnstallation (5 dosya, 4,0 KB) makeContainerLiveReplacingContainer:reason:waitForDeletion:withError:]: Made container live for
com.hammerandchisel.discord.Share at /private/var/mobile/Containers/Data/PluginKitPlugin/B21A5214-
> [0 Preferences (1dosya, 1,0 KB) o < - < . - =
2371-4933-BAS1-7TA773A16ESTE SuR AT 25 UT 1932 2021 (351 (OX 10153 7000) - MTContamer
O iomfb_bics_daemon (0 dosya, ,0 KB) : AT Ve IRC, TContainer:reason:waitForDeletion:withError:]: Made container live for

> [ keybags (1dosya, 1,0 KB)

> O log (4 dosya, 318,0 KB)

aoe (24 7ok
Yol: DarArchive/root/p Library/Log X

com. hdmnumndulu\»l dmord at pu\dln var/containers. Bundlg \pplumuun 60 /0731 5-E952-4601-
9887-B624B2673BLE3 Sun Apr 23
> [ Keychains (40 dosya, 26669,0 KB) peTToTmISTT o WthError:]: ]n>lall buuewlul lur ((ll\lomtl com. h.lmnlerdnddu:el discord):
Staging: 0.63s: Waiting: 0.00s; Preflight/Patch: 0.05s, Verifying: 5.29s: Overall: 6.7

Mobil m bil 1l log0 Boyut: 68 KB Degistirme tarihi :24.04.2021 22:19(UTC+0)

Sekil 3

Bu klasorlerin igerisinde bulunan dosyalarm ayrimntili ince-
lemesinde,
DarArchive/root/private/var/mobile/Containers/Data/
Application/5E16CEA1-328B-4E56-9D8C-1953C5338
EA8/Library/Caches/com.hammerandchisel.discord/fsCa-
chedData/0C1F625C-C650-4E9A-8237-B450CEB0700C
klasor yolu altinda bulunan 0C1F625C-C650-4E9A-8237-
B450CEB0700C isimli dosyada iki kullanici arasinda “ge-

zi-arkadaglik” kanalinda yapilan konusmalarin kaydedil-
digi tespit edilmigtir. Sekil 4’te goriilen yapida; mesajin
gonderildigi kanal numarasi, “8356622976685834281”
mesaji gonderen kullanici “PARISANDROID’, kullanici
tanimlama numarast “835642093522649129” mesaj ice-
rigi ve mesajin gonderildigi zaman bilgisi “25.04.2021
02:46” bulunmaktadir. Kanalda bir dosya paylagilmissa
Sekil 5’te goriildiigi sekilde ek (attachment) olarak pay-
lagilmaktadir.
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channel_id : String = B35644492274204763

N

author : Object = {
id: String = 835642093522649129
username : String = PARISANDROID
avatar : Null = Null
discriminator : String = 1040

public_flags : Number = 0

Kanal iizerinden gonderilen (Sekil 6) daki resim ve video

4 Object={
O dosyalarina
content : String = Paris - Vikipedi
Pain s beeive e-d-France blesiin ke, .. s G bl P rdn st DarArchive/root/private/var/mobile/Containers/Data/

Application/5E16CEA1-328B-4E56-9D8C-1953C5338
EA8/Documents

klasorii altindan erisilebildigi tespit edilmistir. Sekil 7

attachments : Aray = (]
embeds  Array =[] 64099823663 5CAGATBE-A48D-415C-B0C2-05847528DD0D  ~  Videolar
mentions : Array = {1 —
mention roles : Array = [] Kaydet
pinned : Boolean = False i
mention everyone : Boolean = False
15 Boolean = False T
timestamp : Date = 25,04 2021 02:46 Boyut (byte):
Yol
Sekll 4 SDAC-1953C5326A/
Documents 2100823662 SCAGA
TBE-ndaD-a15c-
BOC?-0504T52BO0IDHOY
Oluturuld
PR s
’ 13522649170 Degistirid
ing = PARISANDROID Degitid
Nl = Nul Silindi
discrminator: Steing - 1040 Apidama:
puslic flags :Numbsr - 0 wos:
4 amachments:Atsy [ Kaynak dosys:
> m ox J e P —

content svoe;Sving _applcation/odt

Sekil 5

Gonderilen dosyanin ads, boyutu ve bir web adresi ile gon-
derilmektedir. (Sekil 5) Bu web adresi bir internet tarayiciya
kopyalanip adrese gidildiginde belirtilen dosyaya erisilebil-
digi tespit edilmistir. Bu sekilde herhangi bir kisitlama ol-
madan web adresindeki bilgiler ile dosyaya internet tizerin-

den erisim saglanabilmektedir.

Ha@ & T il %54 G 00:06

= i gezi-arkadashk Qa &

a ROMEIPHONE

a ROMEIPHONE 0in
iPhone collosuem

a ROMEIPHONE

Paris Brochure 2018 pdf Sekil 7

DarArchive/root/private/var/mobile/Containers/Data/
Application/5E16CEA1-328B-4E56-9D8C-1953C5338
EA8/Library/Caches/com.hammerandchisel.discord/
Klasor yolu altinda bulunan “Cache.db” dosyast igerisin-
de yapilan incelemede, her iki kullanicinin arasinda gegen
Sekil 8deki “Direkt Mesaj-DM” mesajlagsmalarinin bulun-
dugu goriilmistiir. (Sekil 9)

Wa@.. Ni T il %55 00:06

= (@ROMEIPH.. © @ = 2

ROMEIPHONE

Bu @ROMEIPHONE kullanicisiyla olan direkt mesaj

gecmisinin baslangicidir

25 Nis 2021

@ ROMEIPHONE 0in 02:47
Iphone DM mesaj denemesi
Dogrudan mesaj gondermeyi denedim iphone
dan

Q PARISANDROID 0 0250
Android dogrudan yanit verdigim mesaj
% ROMEIPHONE 00 02:5
Iphone ozel olarak parisi tanitabilir misin
O PARISANDROID Diin 02:53
Android tabii ki tanitirim nasil anlatayim

(D) Arama Sona Erdi O

1dakika - Diin 02:53

B 22  @ROMEIPHONE kanalinames.. @

Sekil 8
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Veri tabani gériinimii
—
4Gizle
cfurl_cache_blob_data  (22)

cfurl_cache_receiver_data(22)

cfurl_cache_response  (22)

cfurl_cache_schema_vers...(1)

proto_props_index (22)
receiver_data_index (22)
request_key_index 2)
sqlite_master (11
sqlite_sequence (1
time_stamp_index (22)

Onaltilik | Serilestirilmis veriler | Metin

Hex gériintisii Dosya Bilgisi
cfurl_cacher A, 2 B2 Q [+ ]
“eceiver_data v

Ara Temizle

'quild_id": "835644395922653204", "suppress_everyone": fals...

id": "835672339697893386", "type™: 0, "content”: "Dm kapal

token": "WzgzNTYOMjE4MzcSMTkzNTUXOCXmYWxzZV0.YISymQ._HAZ1n.
id": "835642183791935518", "username": "ROMEIPHONE", “avat.

[user": {"id": "835642183791935518", "username”: "ROMEIPHON.

'token": "WzgzNTYOMjE4Mzc5MTkzNTUxOCxmYWxzZV0.YISvgg.OHKRi2
token": "WzgzNTYOMjE4MzcSMTkzNTUXOCXmYWxzZV0.YISutg.iFSA7T...

4 Object = {
id : String = 835664291507732490
type : Number = 0
content : String = Iphone ozel olarak parisi tanitabilir misin
channel_id : String = 835663062182002691
»  author: Object = {

attachments : Array = [ ]

id": "835664291507732490", "type™: 0, “content”: "Iphone o...

embeds : Array =[]

"id": "835664766370054155", "type": 3, "content": "", "cha.

id": "835663062182002691", "type": 1, "last_message_id": n.

[user": {"id": "835642093522649129", "username": "PARISANDR
'message": "Unknown User", "code": 10013}

'token": "WzgzNTYOMjE4MzcSMTkzNTUxOCxmYWxzZVO0.YIStzw.qNMjvo...
'token": "WzgzNTYOMjE4Mzc5MTkzNTUxOCXmYWxzZV0.YIStnQ.BrM-wL.

[url”: "wss://gateway.discord.gg"}

mentions : Array = []
mention_roles : Array = []

pinned : Boolean = False
mention_everyone : Boolean = False
tts : Boolean = False

timestamp : Date = 25.04.2021 02:51

202C690-0F43-4B3F-865C-66F93508BAB6 edited_timestamp : Null = Null
'token": "WzgzNTYOMjE4Mzc5SMTkzNTUXOCxmYWxzZV0.YISnYA.FU5viq,
IC1F625C-C650-4E9A-8237-B450CEBO700C

“region":"russia”,"ips":["188.122.80.13","188.122.66.101",..

flags : Number = 0

components : Array =[]

nonce : String = 835664290143797248

referenced_message : Null = Null

Sekil 9

“Cache.db” veritabani dosyasinda sunucuyu kuran iphone cihazdaki kullanic1 “ROMEIPHONE”un uygulama-
ya kaydolurken kullandig1 e-posta adresi “rome9876@mail.com.tr” tespit edilmistir. (Sekil 10)

“Direkt Mesajlasma - DM” kanali (channel_id:835663062182002691) {izerinden yapilan sesli aramalarin bas-
langi¢ ve bitis zamanlarinin da “Cache.db” veritabanina kaydedildigi tespit edilmistir. Sekil 8deki arama zamani
02:53 ve arayan ve aranan kullanicilarin isimleri Sekil 11'de goriilmektedir.

P P v X
Hex goriintlisi

cfurl_cache_r A E ?p

Dosya Bilgisi
&

Onaltlik Serilestirilmis veriler ' Metin

. Ara Temizle
‘eceiver_data v

4 Object = {
id : String = 835642183791935518

‘quild_id": "835644395922653204", “suppress_everyone": fals...

id": "835672339697893386", “type": 0, “content": "Dm kapal...

token": "WzgzNTYOM]E4MzcSMTkzNTUxOCxmYWxzZV0.YISymQ._HAZ1n.|
id": "835642183791935518", “username”: *"ROMEIPHONE", "avat... .
user": {"id": "835642183791935518", “username”: “ROMEIPHON..

username : String = ROMEIPHONE

avatar : String = 282d4f19816ac40999f76aa74a6fee0d
discriminator : String = 4545

public_flags : Number = 0

token": "WzgzNTYOMjE4MzcSMTkzNTUxOCxmYWxzZV0.YISvgg.OHKRi2...
token": "WzgzNTYOM|E4MzcSMTkzNTUxOCxmYWxzZV0.YISutg.iFSATT..
'id": "835664291507732490", “type™ 0, "content": "Iphone o..

"id": "835664766370054155", "type": 3, "content™ "*, "cha

id": "835663062182002691", "type™: 1, *last_message_id™: n

'user”: {"id": "835642093522649129", "username": "PARISANDR
'message”: "Unknown User", "code": 10013}

‘token": "WzgzNTYOM|E4AMzcSMTkzNTUXOCxmYWxzZV0.YIStzw.qNMjvo
‘token": "WzgzNTYOM|E4AMzcSMTkzNTUXOCxmYWxzZV0.YIStnQ.BrM-wL

flags : Number = 0

token : String = ODM1NjQyMTgzNzkxOTMINTEA.YIScXg.s7EIXBvSgYYIGK
locale : String = tr

nsfw_allowed : Boolean = True

mfa_enabled : Boolean = False

email : String = rome9876@mail.com.tr

verified : Boolean = False

phone : Null = Null

o e Hmatawan dicrard An™

Sekil 10
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Sekil 10, IOS isletim sistemi {izerinde yapilan incelemede
kargt tarafta bulunan “PARISANDROID” kullanicisinin
e-posta adresi “paris4321@mail.com.tr” tespit edileme-
mistir.

[{"id" : "835664766370054155",
"type":3,
"content" : ",
“channel_id" : "835663062182002691",

"author" : {"id" : "835642093522649129",
"username" : "PARISANDROID"]
"avatar" : null,

“discriminator" : "1040",
"public_flags" : 0},

"attachments" : [],

"embeds" : [],

"mentions” : [{"id" : "835642183791935518",

| "username" : "ROMEIPHONE"}
"avatar” : null,
"discriminator" : "4545",
"public_flags" : 0}],

"mention_roles" : [],

"pinned" : false,

"mention_everyone" : false,

"tts" : false,

"timestamp" : 2021-04-25T02:53:26,

edited_timestamp™ : null,

"flags" : 0,

"components" : [],

"call" : {"participants" :
"835642093522649129",
"835642183791935518"],

"ended_timestamp" : 2021-04-25T02:54:36}

Sekil 11
Android isletim sisteminde tespit edilenler

Android cihaz {izerinde yapilan incelemede karsi tarafta
bulunan “ROMEIPHONE” kullanicisinin e-posta adresi
tespit edilememistir. Ancak “PARISANDROID” kullani-
cisinin e-posta adresi

USERDATA (ExtX)/Root/data/com.discord/files/

klasor yolu altinda “STORE_USERS_ME_V12” dosyast
icerisinde tespit edilmistir. (Sekil 12)

L.com.discord.models.us
er.MeUse......paris4321
@mail.com.t............
e eeeeseese. . PARITSANDROI

Sekil 12
Iki kullanicinin arasinda gegen mesajlasmalar, (Sekil 13,
Sekil 14) gonderilen dosyalarin isimleri ile bu dosyalara
erisim icin kullanilabilecek olan ve daha 6nce bahsedilen
web adresi bilgisinin,
USERDATA (ExtX)/Root/data/com.discord/files/
Klasorii altindaki

“STORE_MESSAGES_CACHE_V29” isimli dosyaya
kaydedildigi goriilmiistiir. (Sekil 15, Sekil 16)

2021-04-24T23:47:36.461 CELC] Tl %55 00:06
000+00:0...uiveunnnnnnn = @ROMEIPH.. © ©© = 2
....... 104. .00
.......... PARISANDROI. . v
............... Android ROMEIPHONE
dogrudan yanit verdigim Bu @ROMEIPHONE kullanicisiyla olan direkt mesaj
nin baslangicidi
841834723 25Nis 201
......... 2021-0 ROMEIPHONE 031024
-24T23:50:09.872000+00 Ieficc DM mess) Censines!

Dogrudan mesaj gondermeyi denedim iphone
..................... dan

................... PARISANDROID 001 02:50

....ROMETPHON. « + v v v vu.. Android dogrudan yanit verdigim mesaj
....... Iphone ozel olar RO HON iDuanas
. . . . . Iphone ozel olarak parisi tanitabilir misin

ak parisi tanitabilir m
isi O PARISANDROID 0in 0253

~~~~~~~~~~~~~~~~~~ Android tabii ki tanitirim nasil anlatayim
............ 83566429014 R
379724 e, 2021-04- Qoo @
24T23:51:32.987000+00:0
& """""""""" L B & GROMEIPHONE kanalinames.. @)

Sekil 13 Sekil 14

Paris_ses_denemel.m4...
...https://media.discor
dapp.net/attachments/83
5644492274204763/835668
108584026112/Paris_ses_
denemel.m4a. <« - https
://cdn.discordapp.com/a
ttachments/835644492274
204763/8356681085840261
12/Paris_ses_denemel.m4

- R 104, cocoecenme
............. PARISANDRO
Io. oo el (ees s = 1oi @ ko) = ko) = ko1 = ho) & ko3 =
....84183887640526848..
....... 2021-04-25T00:06

243, L1 1000F005E0k « ot o 01 o o1«

Sekil 15
................ ROMEIPH
ON.ceeervovoesecoosocenns
............. 2021-04-24
T23:09:41.117000+00:0..
................ PaT1S B
rochure_2018.pd...... ht

tps://media.discordapp.
net/attachments/8356444
92274204763/83565580357
3633094/Paris_Brochure_
2018.pdf..... .. https:/
/cdn.discordapp.com/att
achments/83564449227420
4763/835655803573633094
/Paris Brochure 2018.pd
Fhene: o oinsi = o tomo 104. ...t

Sekil 16

Sekil 11'deki arama bilgilerine android isletim sistemin-
deki

USERDATA (ExtX)/Root/data/com.discord/files/

dosyalar altinda ulagilamamistir.
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Silinmis Mesajlarin Tespit Edilmesi

Silinmis mesajlarin cihazlar tizerinde tespit edilip edile-
meyecegine yonelik yapilan incelemelerde, gonderilen
metin mesajlarindan, pdf uzantih adobe reader ve jpg
uzantili resim dosyalarindan bazilari silinmistir. Silinen
bu dosyalarin tespit edilmesine yonelik inceleme yapil-
mustir.

SIM Yok = ARV

= toplanti-planlar

PARISANDROID

Android bu me

Sekil 17
Sekil 17de goriilen ekran goriintiisiinde “PARISAND-
ROID” kullanicisinin saat 21:06da gondermis oldugu

«

Android bu mesaj silinmistir” mesaji “PARISAND-

ROID” kullanicist tarafindan silinmistir. Silinen bu me-
saj hem Android (Sekil 18), hem de IOS (Sekil 19) isle-
tim sistemindeki cihazlarda tespit edilememistir. Asag1-
da goriildiigi gibi her iki igletim sisteminde mesajlarin
tutuldugu dosyalar incelendiginde 21:06daki (Zaman
dilimine UTC +3 eklenmeli) silinen mesajdan 6nceki
ve sonraki mesajlar goriintiilenebildigi halde silinen bu
mesaja ulagllamamistir.

0:0. i iiiiiiiii i ?2..104.........
.............. PARISANDROI......ouoveunn
..... Android g..nderilen mesaji kar...
.daki silebiliyor mu........ouvvuuunnn
..................... 2021-05-09T18:04:
43.082000400:0. .0 ciineennneennnnnnns 28
2d4£f19816ac40999f76aa74a6feel..... 454,
...................... ROMEIPHON.......

......... iphone karsidan gelen mesaji

Galiine erelllilehl ¥eo oo oooso00000cccoo0

L PARISANDROI...
............. Android mesa]j silinince
arsi taraftan da silindi m...........

ftan da [silindi mi", "channel g
36008569337020493", "author": {"id":
"835642093522649129", "username": "PAR
ISANDROID", "avatar": null, "discrimin
ator": "1040", "public_flags": 0}, "at
tachments": [], "embeds": [], "mention
s": [], "mention_roles": [], "pinned":

false, "mention_everyone": false, "tt
s": false, "timestamp": "2021-05-09T18
:07:35.363000+00:00", "edTted timestam

P null, T ags": 0, "components": []

}, ("id": "841013137855873074", "type"
T " Content": "iphone karsid geler
mesaj i1 2 gi yok", "chanr
id": "836008569337020493", "author": {
"id": "835642183791935518", "username"
: "ROMEIPHONE", "avatar": "282d4£f19816

ac40999f76aa74a6feel09", "discriminator
": "4545", "public_flags": 0}, "attach
ments": [], "embeds": [], "mentions":
[1, "mention_roles": [], "pinned": fal
se, "mention_everyone": false, "tts":
false, "timestamp": "2021-05-09T18:05:
57.333000+00:00", "edited timestampn:
AUIL, "rflagst: 0, "components": []}, {
"id": "841012826423427073", "type": O,
"content": "Android g\uOOfénderilen m
esaji kar\u015f\u0l131ldaki silebiliyor
mu", "channel_id": "836008569337020493

Sekil 19
Silinen metin mesajindan sonra sohbet esnasinda payla-
silan dosyalardan (dokiiman, resim vb.) silinmis olanlar1
ile ilgili yapilan incelemede Sekil 20deki resim “PARI-
SANDROID” kullanicist tarafindan “toplanti-planlart”
sohbet kanalinda paylagilmistir.
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toplanti-planlari

PARISANDROID
Android tourism paris pdf silindi
Android silindikten sonra ulasilabilir mi

Android mouse resmi silinecek

PARISANDROID

Sekil 20

aratilmistir.

Android isletim sistemine sahip cihazda

USERDATA (ExtX)/Root/data/com.discord/files/
klasorii altindaki

STORE_MESSAGES_CACHE_V30

dosyast icerisinde bu ismin gectigi ve paylasim yapilir-
ken iletilen web adresinin tespit edilebildigi gorilmiistiir.
(Sekil 21)

IOS isletim sistemine sahip cihazda da

DarArchive/root/private/var/mobile/Library/UserNoti-
fications/com.hammerandchisel.discord/

Kklasorii altindaki

DeliveredNotifications.plist

dosyast icerisinde bu ismin gectigi ve paylasim yapilir-
ken iletilen web adresinin tespit edilebildigi goriilmstiir.

(Sekil 22)

Mesajin icerigindeki web adresi bir internet tarayiciya

Telefonun kamerasi ile gekilen 20210509 _211719.jpg kopyalanip ilgili resme ulagmak istenildiginde herhangi

dosya isimli bu resmin tespiti i¢in her iki cihazin birebir
kopyalarinda dosya isminden tiiretilen anahtar kelimeler

bir parola sifre sormadan erisilebilir oldugu goriilmiis,
ancak ne kadar siire erisilir olacagina yonelik inceleme

Samsung GSM_SM-A310F G Hos Geldiniz ® imageo (blko mmcblko.bin) x O myfiles.db O 88774346-FDIE-41C0-BDI0-A... .
Dosya Sistemleri Hex goriintisi ~

B 26|34 30 30 30 2B 30 30 3A 30 BO 00 00 00 01 02 01 00 00 00 00 01 OL 01 01 01 04 4000+00:0............. ~

SRR c 01 32 30 32 31 30 35 30 39 SF 32 31 31 37 31 39 2B 6A 70 E7 CO 40 00 01 E3 ..20210509_211719.jp..€.

STORE GUILD SELECTED V5 68 74 74 70 73 3A 2F 2F 6D 65 64 69 61 2E 64 65 73 63 6F 72 64 61 70 70 2E .https://media.discordapp.
65 74 2F 61 74 74 61 63 €8 €D €5 6E 74 73 2F 38 33 36 30 30 38 35 36 39 33 net/avtakhments/8360085693
T YL 37 30 32 30 34 39 33 2F 38 34 31 30 31 38 31 35 39 36 36 36 30 33 36 37 35 37020493/84101815966603675
| TR 28 32 30 32 31 30 35 30 39 5F 32 31 31 37 31 39 2E 6A 10 67 O1 D4 C5 A2 03 6/20210509_211718.30G.....

- i EL 01 68 74 74 70 73 31 27 2F 63 64 6E 2E 64 69 73 63 6F 72 64 61 70 70 2E ...https://cdn.discordapp.
STORE_MESSAGES_ CACHE V30 65 6D 2F 61 74 74 61 63 68 6D 65 6E 74 73 2F 38 33 36 30 30 38 35 36 39 33 com/attachments/8360085633
T T ST 37 30 32 30 34 39 33 2F 36 34 31 30 31 36 31 35 39 36 36 36 30 33 36 37 35 37020493/84101815966603675

28 32 30 32 31 30 3
STORE SETTINGS_ALLOW_ACCESSIBILITY_DE 05 3F 00 01 31 30
00 00 00 01 50 41
STORE SETTINGS ALLOW_ANIMATED_EMOJIS 17 01 01 01 00 01 .
STORE SETTINGS ALLOW GAME STATUS b @ ¢ 08 O G oI
31 37 32 BS 00 01 00 00 00 00 00 O1 .2021-05-09718
B STORE SETTINGS AUTO PLAY GIFS J
vax
STORE SETTINGS_ FOLDERS V1
. s
SULEPANMRELEELLND #Ofset  Umniuk  Deger Kaynak Diger Sundan énc... Sundan sonr. ~
B STORE SHOW._HIDE MUTED_CHANNELS v2 [EEINGYECR R ERP Pt RE MESSAGES CACHE V30
S TR 2 ONEM25.. 013 20210509.211719jpg RE_MESSAGES_CACHE V30 v
Degerler  Etiketler  Vurgular [1 Ara [133 s Ara [539 s Ara [2 son. Ara [136 s Ara [1son. Ara [5150.. E
STORE_USERS_ME V12 —
Mecoo decace o o Uzunluk: 0X3ABA00000 |Ofset; OXE34256FC  Secim: 0x13
DATA (Ex0X)/Root/data/com discord/files/STORE_MESSAGES CACHE V30 Boyut:6KB _ Degigtirme tarii 9.05.2021 2226(UTC+4)

Sekil 21

Hos Geldiniz ® FileDump (FullFileSystem.1.dar) X

Hex goriintiisii

68 73
65
13
30
27
12
10
73 3
61
38

58 66
74 79
64 61
36 39
37 26
30 31

6C 65
11
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37
30
32

6E
10
63
30
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31

65
10
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34
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61
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31
70
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45
01
80
65
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38
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20
10
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54
80
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73
33
45
80
31
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31 36

31 29
0 6D 6F
2 30 34
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Ix1259F... 0x13 20210509.211719.jpg |/root/private/v

Kaynak

iorary)L

O STORE MESSAGES CACHE V30
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39
30
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61
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35
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s
80
61
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obile/Library/UserNotifications/com hammerandchisel discord/DeliveredNotifications.plist

© Image0 (blk0 mmcblk0.bin) O myfiles.db

70 72 6F 78 79 dthTsizeXfilenameYproxy url\ A
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Sekil 22
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yapilmamistir. (Sekil 23)

https://media.discordapp.net/attachmen
1s/836008569337020493/841016321851785276/20210509 211719.jpg

Sekil 23

Tartisma ve sonug

Adli bilimlerin en dinamik alanlarindan biri olan adli bili-
sim yeni teknolojilere ve trendlere hizl bir bigimde adapte
olmak zorundadir. Suglular yeni ¢ikan her tiirlii uygula-
may1 kendi menfaatleri icin kullanabilmektedir. Bu kadar
hizli gelisen bir alanda adli bilisim uzmanlarinin is ytikiini
azaltacak olan adli bilisgim yazilimi reticileri maalesef bu
hiza ayak uyduramamaktadir. Kullanicilar arasinda yeni
bir uygulama popiiler hale gelince bilgisayar veya mobil
cihazlardan bu uygulama ile ilgili elde edilebilecek deliller
adli bilisim yazilimlar tarafindan otomatik olarak tespit
edilememektedir. Bu sebeple yeni uygulamalarla ilgili adli
bilisim alaninda ne kadar ¢ok inceleme/deney yapilip aka-
demik yaym hazirlanirsa alanda ¢aligan uzmanlarin isi o
kadar kolaylasacaktir.

Adli bilisim yazilimlarmin heniiz otomatik olarak delil
tespit edemedigi bir uygulama ile ilgili eksikligi gidermek
amactyla hazirlanmis olan ¢alismamizda, literatiirde az sa-
yida yaymn hazirlanmis olan Discord mesajlagma uygulama-
s1, mobil cihazlarda adli bilisim yontemleri ile incelenmistir.
Iki farkls igletim sisteminde de tespit edilen verilere bakil-
diginda IOS isletim sistemine sahip cihazlarda Android
isletim sistemine sahip cihazlara gore daha fazla veri elde
edilebildigi goriilmiistiir.

IOS isletim sisteminde dosya adlarmnin yaninda dosyalarin
kendilerine de cihaz tizerinden ulasilabilmistir.

Her iki isletim sisteminde farkli dosya ve klasor yapist mev-
cut olup, elde edilebilen verilerde de farkliliklar bulunmak-
tadir. Kullanicilara ait e-posta adresleri sadece kendi cihaz-
larinda tespit edilebilmis, karsidaki cihazi kullanan kulla-

nicinin e-posta bilgisi bulunamamistir. Kullanici adlar1 ve
uygulamanin otomatik olarak belirledigi kullanici tanimla-
ma numaralari her iki isletim sisteminde de tespit edilebil-
mistir. Metin mesajlar1 disinda gonderilen ve alinan farkli
formatlardaki dosyalarmn isimleri her iki cihazda da tespit
edilebilirken dosyalarin kendisi, discord uygulamasina ait
klasorler altinda IOS cihazda tespit edilebilmis, uygulama-
nin igerisinden kamera araciligiyla ¢ekilen resimler disinda
Android cihazda dosyalar tespit edilememistir.

Uygulamanin diger popiiler anlik mesajlasma uygulamalar1
gibi (whatsapp, telegram vb.) metin mesajlarin sifreli ola-
rak saklamamasi nedeniyle delil elde edebilmenin nispeten
kolay oldugu goriilmiistiir. {leride uygulamaya bir sifreleme
ozelligi eklenirse bunun da tekrar analiz edilmesi faydali
olacaktir.

Discord uygulamast kullanilarak mesajlagsma, dosya payla-
simu1 yoluyla islenebilecek suglarda sugun tespitine ve delil-
lendirilmesine yonelik olarak sadece eldeki cihazlar degil,
Discord sunucularindan da delil elde edilebildigi gorilmiis-
tiir. Silinmis dosyalarda aym: sekilde uygulama iizerinden
paylasilip silinmis olsalar da belli bir siire daha mesaj ge¢-
misinden elde edilen web adresi araciligiyla dosyaya erisi-
lebilmektedir. Bu durum adli bilisim uzmanlari tarafindan
degerlendirilmesi gereken bir husus olarak goriilmektedir.

Bundan sonra yapilabilecek ¢alismalarda mobil cihazlarda
tespit edilebilen verilerle bilgisayarlarda kurulu uygulama
veya bilgisayardan internet tarayicisi ile uygulama hesabina
girilerek yapilacak mesajlasmalarda elde edilebilecek veriler
karsilastirilabilir.
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