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Postpartum Dénem Meme Kanseri Tanis1 Alan Kadinlarin Yasadig Giiglitkler*
Difficulties Experienced by Postpartum Women Diagnosed with Breast Cancer
Seda Cicek'™, Kerime Derya Beydag?
Gelis Tarihi (Received): 26.06.2022 Kabul Tarihi (Accepted): 23.09.2022 Yayin Tarihi (Published): 21.12.2022

Oz: Bu aragtirmanin amaci postpartum dénem meme kanseri tanist konan kadilarin yasadig: giigliiklerin
agiklanmasidir. Arastirma niteliksel tanimlayici bir aragtirma olup, Istanbul ili Anadolu yakasinda bulunan
bir 6zel bir hastanede yapilmustir. Arastirma Ocak - Aralik 2017 tarihleri arasinda yapilmistir. Postpartum
dénemde meme kanseri tanisi konan 10 kadin ile gerceklestirilmistir. Veriler bireysel olarak yiiz yiize elde
edilmis ve igerik analizi ile degerlendirilmistir. Sonugta {i¢ ana temaya ulasilmistir. Bunlar; “Tani, Tedavi
ve Prognozuna Iligkin Giigliikler”, “Psikolojik Giigliikler” ve “Sosyal Giigliikler”dir. Kadinlarmn biiyiik bir
kismi hastalig: ilk 6grendiklerinde “korku” ve “endise” duygusunu hissetmis, annelik roliine iliskin
“olumsuz” degisiklikler yasadigini ve esleriyle iliskilerinin hastalik tanisi alindiktan sonra ¢ogunlukla
farkliik gosterdigini ifade etmistir. Kadinlar, tedavi siirecinin ekonomik olarak yiik getirdigini ifade

etmistir.
Anahtar Kelimeler: Giigliik, Postpartum, Meme Kanseri.
&

Abstract: The purpose of this study is to explain the difficulties experienced by postpartum women
diagnosed with breast cancer. The research was a qualitative descriptive research and it was carried out in
a private hospital located in the Istanbul province Anatolian side. The survey was carried out between
January- December 2017. It was carried out with 10 women diagnosed with breast cancer in the postpartum
period. The data were obtained individually face to face and evaluated by content analysis. As a result,
three main themes were reached. These; These are “Diagnostic, Treatment and Prognosis Difficulties”,
“Psychological Difficulties” and “Social Difficulties”. Most of the women felt "fear" and "anxiety" when
they first learned about the disease, stated that they experienced "negative" changes regarding the role of
motherhood and their relationships with their spouses mostly changed after the diagnosis of the disease.
Women stated that the treatment process brought an economic burden.

Keywords: Difficulties, Postpartum, Breast Cancer.

Atif/Cite as: Cicek S., Beydag D. K. Postpartum Dénem Meme Kanseri Tanis1 Alan Kadinlarin Yasadig: Giigliikler. Abant Saglik
Bilimleri ve Teknolojileri Dergisi, 2022;2(2):49-57.
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Postpartum Dénem Meme Kanseri Tanis1 Alan Kadinlarin Yasadig Giigliikler
Difficulties Experienced By Postpartum Women Diagnosed With Breast Cancer

Giris

Meme kanseri gerek gelismis, gerek ise gelismekte olan iilkelerin bir¢ogunda, en sik goriilen kadin kanseri
ve kadinlarda rastlanan en sik kanserden 6liim nedenidir. Uluslararas1 Kiiresel Kanser Ajansi verilerine
dayanan The Global Cancer Observatory (GLOBACAN) 2020 verilerine gore tiim diinya genelinde meme
kanseri %24.5 oraniyla ilk sirada yer alirken; tilkemizde de, tiim yas grubu kadinlarda meme kanseri %23.9
ile ilk siradadir (1). Amerikan Kanser Dernegi (ACS) gebelikte ortaya ¢ikan kanser tiirleri arasinda meme
kanserinin en sik goriilen kanser tiirii oldugunu bildirmis, giiniimiizde meme kanseri tanisi1 konan gebe
kadinlarin oraninin 1/1000 ile 1/100.000 arasinda tahmin edildigini vurgulamistir (2).

Gebelikte meme kanserinin tanilanmasi asamasinda birtakim zorluklar bulunmaktadir. Tanilamadaki
gecikme bunlarin basinda gelir. Bunun nedeni gebeligin genellikle memede degisikliklere neden olmasi ve
gebe kadinlarin kitle gelisen memeyi normal memeden ayirt etmede zorlanmasidir (3). Cilinkii bu dénemde
memenin yogunlugu ve sertligi artmaktadir. Tanidaki gecikmelerin gebelikle iliskili meme kanserinin ileri
evrede olmasinda belirgin bir rol oynadig: diisiiniilmektedir. Memede kitle ile bagvuran gebe kadinlarda
hekimin komplikasyon korkusu nedeniyle gebelik sirasinda biyopsiden kaginmasi ve kadinin palpabl bir
kitleyle hekime bagvurmadaki isteksizligi tan1 koymada gecikme sebebidir (4).

Meme kanseri tarama ve tanilama siiresinde kadinlarda anksiyete, stres ve konfiizyon yaygin olarak
goriilmektedir. Gebe olma diisiincesi kadin ve ailesi i¢in mutluluk nedeni iken, bu duruma eslik eden
meme kanseri teshisi hasta ve ailesinin korku ve dehsete kapilmasina neden olmakta, kadinin ve aile
iiyelerinin stiphesiz sok, anksiyete ve depresyon yasamasina neden olmaktadir (5,6).

Dogum sonrasi meme kanseri (PPBC), en son dogumdan sonraki 5 yil igerisinde tanilanan, metastaz ve
olim riski 3 kat daha fazla olan meme kanserleridir. Hastaligin prognozu hi¢ dogum yapmamis ya da
gebeligi sirasinda tani konulan kadinlarla benzerdir. Hastaligin yiiksek metastaz riski, hastalik evresi, yas,
tam siiresi ve kanser tipinden bagimsizdir. Emzirme siirecinde memelerdeki degisim nedeniyle meme
kanseri belirtileri fark edilmeyebilir, tan1 konma siireci gecikebilir ve bazen metastaz gerceklestikten sonra
tan1 konulabilir (7).

Kadin igin 6zel bir donem olan annelik sirasinda kanser gibi bir hastaligin ortaya ¢ikmasi son derece
travmatik olabilmektedir. S6z konusu kanser meme gibi annelik ve kadinlik simgesi olarak kabul edilen
ve beden imajini ciddi anlamda etkileyen bir organda oldugunda bu travmatik etki daha da siddetli
olabilmektedir. Kadin bir yandan anne olmanin mutlulugunu yasayip birtakim beklentiler icine girerken,
diger yandan kendi saglig1 i¢in endiselenmektedir. Olas1 tedaviler hakkinda karar verme zorlugunun yam
sira hayatta kalma ve 6liimiin gerceklesme zamani gibi diisiincelerle karsi karsiya kalabilmektedir. Bu
siire¢ boyunca kadinin duygularini ve kaygilarini zamaninda ifade etmesi ve gerekli bilgileri zamaninda
alarak benimsemesi énemlidir. Dogum sonu dénemde meme kanseri olan kadinin bakiminda onkoloji
hemsirelerinin ve prenatal hemsirelerinin kendi i¢inde isbirligi yapmalar1 ve uyum icinde ¢alismalar1 ideal
olanidir (5,6).

Meme kanseri tanis1 konan anneleri giiclendirmeye yonelik hemsirelik yaklasimlari olarak; annelik ve
hastalik stireci, fizyolojik ve psikolojik etkiler, karsilasilabilen sorunlar ve bunlarla bas etme, tedavi siireci
ve izlemler konusunda bilgilendirme, danismanlik yapma ve davranis degisikligi yaratma 6n plana ¢ikan
uygulamalardir (7). Bu siire¢te multidisipliner tamamlayici bakim roliinii iistlenen hemsirenin, kadin ve
ailesinin tedavi konusunda karar vermesine yardimci olmasi énemlidir (8). Kadinin her asamada psikolojik
destege ihtiya¢ duydugu unutulmamalidir (9). Ozellikle geng kadinlarin yash olanlara gore daha fazla bilgi
ve psikolojik destek gereksinimleri bulunmaktadir. Kadinin anksiyetesinin giderilmesi, hastalikla bas
etmeye yonelik giiclendirilmesi ve yasam kalitesini gelistirmesi i¢in her konuda bilgilendirilmesi gerekir.
Kadinin tedavi segenekleri ve yasamina olan etkileri konusunda dogru karar verebilmesi i¢in etkili bir
iletisimle bilgilendirilmesi onu giiglii kilacaktir. Gereken egitimi ayn: sorunu yasayan diger kisiler ile
birlikte aldiginda, akran desteginin yani sira duygu ve diisiincelerini paylasma firsati da bulacaktir. Egitim
destekli grup girisimleri kadinlarin yasam kalitesini gelistirecek ve giiglii olmasimi saglayacaktir (10).
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Seda Cigek, Kerime Derya Beydag

Bu c¢alismanin amaci, postpartum donem meme kanseri tanisi konan kadinlarin yasadig: giigliiklerin
ortaya konulmasidir.

Gerec¢ ve Yontem

Arastirmann Tipi:
Bu ¢alisma niteliksel tanimlayici olarak yapilmaistir.
Arastirmamin Yapildig1 Yer ve Zaman:

Aragtirma, Istanbul ili Anadolu yakasindaki 6zel bir hastanenin onkoloji kliniginde, 01 Ocak - Aralik 2017
tarihleri arasinda gergeklestirilmistir.

Arastirmanin Evreni ve Orneklemi:

Calismanin yiriitialdiigli zaman araliginda, hastaneye bagvuran postpartum meme kanseri tanisi konan 15
kadin arastirmanin evrenini olusturmustur. Arastirmanin 6rneklemini, veri toplama tarihleri arasinda
hastaneye bagvuran, Evre 1-2’de olan, dogum sonu 6-24 ay arasinda olan, aktif olarak kemoterapi ve
radyoterapi tedavisi almayan, metastazi olmayan ve arastirmaya goniillii olarak katilmay1 kabul eden 10
kadmn olusturmustur. Arastirma sirasinda Evre 4’te olan (1 kisi), kemoterapi ve radyoterapi alan (2 kisi),
metastazi olan (1 kisi) ve calismaya katilmay1 istemeyen (1 kisi) toplam 5 kisi 6rneklem disinda birakilmistir

Veri Toplama Araglar:

Aragtirmay1 kabul eden kadinlara, calismanin amaci hakkinda bilgilendirme yapildiktan sonra tanimlayici
ozelliklerin yer aldig1 ““Kisisel Bilgi Formu” ve “Goriisme Formu” uygulanmistir. Kisisel Bilgi Formu'nda,
yas, 0grenim durumu, c¢alisma durumu, ¢ocuk sayisi, ailede meme kanseri varligi ve meme kanseri
hakkinda bilgi sahibi olma durumu yer almaktadir. Goriisme Formu ise, hastaligin annelik roliine, esi ile
iliskisine, ekonomik durumuna etkileri ve bu siirecte saglik calisanlarmin yaklasimlaria iliskin agik uglu
sorulardan olugsmaktadar.

Verilerin Toplanmasi:

Bu arastirmada veriler “Goriisme Formu”’ ile niteliksel arastirma yontemlerinden birisi olan derinlemesine
gorlisme teknigi kullanilarak yiiz ytize elde edilmistir. Postpartum donemde meme kanseri tanis: almis
hastalarla telefonla iletisim kurularak, arastirmanin amaci hakkinda bilgi verilmis, arastirmay: katilmay
kabul eden hastalardan randevu alinarak hastaneye geldiklerinde yiiz ylize goriisme yapilmistir.
Goriismeler, nitel arastirma yontemleri egitimi almis olan arastirmact S.C. tarafindan her bir hasta ile tek
tek gerceklestirilmis, her bir goriisme yaklasik 30 dakika kadar siirmiistiir.

Verilerin Analizi:

Arastirmanin verileri igerik analizi ile degerlendirilmistir. Hastalarin goriislerinden toplanan veriler
bilgisayar ortamina aktarilarak ham veri elde edilmistir. Elde edilen ham veriler icerik analizine tabi
tutularak ¢oziimlenmistir. Icerik analiziyle, toplanan ham veriler kavramsallagtirilmis ve kodlar
olusturulmustur. Ortaya ¢ikarilan kodlar benzerlik ve farkliliklarina gore gruplandirilmis ve birbiriyle
iliskili olan kodlar birlestirilerek tematik kodlama yapilmistir (11). Belirlenen temalara iliskin katilima
kodlar1 ve temayla en ¢ok ilgili katilimci belirlenmistir.

Arastirmanin Etik Yonii:

Veri toplama islemi 6ncesinde Okan Universitesi Etik Kurulu’'ndan 03.05.2017 tarih ve 83/13 nolu karar ile
onay alinmustir. Etik kurul onay1 sonrasinda, arastirmanin yapilacagi kurumdan izin alinmistir. Arastirma
stiresince Helsinki Bildirgesi kurallarina uyulmustur. Katilimcilara arastirmaya katilim konusunda 6zgiir
olduklar1 ve arastirmanin herhangi bir asamasinda arastirmay1 birakabilecekleri belirtilmistir. Aragtirma
sonuglariin kimlik bilgileri verilmeden bilimsel amagla yayinlanabilecegi konusunda bilgi verilmistir.
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Bulgular

Katilimcilar 29-45 yas araligindadir. Katilimcilarin 8'i su an bir iste ¢alismak ve 7’si tiniversite ve tizeri
mezunudur. Katilimcilarin 4'tiniin 1 ¢ocugu oldugu, 7’sinin ailesinde meme kanseri tanist alan birey
olmadigi ve 6’stnin meme kanseri hakkinda daha 6nceden bilgisi oldugu saptanmustir.

Tablo 1. Katilimcilarin Demografik Ozellikleri.
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K1 45 Universite Calistyor 2 Yok Yok
K2 40 Universite Caligiyor 2 Yok Var
K3 32 Universite Caligiyor 1 Yok Var
K4 35 Universite Calistyor 1 Yok Yok
K5 29 Universite Calistyor 1 Yok Var
K6 37 Universite Caligiyor 1 Yok Var
K7 36 Lise Caligiyor 4 Yok Yok
K8 42 Lise Caligiyor 1 Var Yok
K9 37 Universite Calismryor 2 Var Var
K10 38 Lise Calismiyor 3 Var Var

Katilimailarin, bu siiregte yasadig1 giicliikler ii¢ ana temada toplanmistir. Bunlar, Tani, Tedavi ve
Prognozuna Iliskin Giigliikler, Psikolojik Giigliikler ve Sosyal Giigliiklerdir. Tedavi ve prognozuna iliskin
gligliikler temasinin alt temalari, tedaviyi kolaylastiran ve zorlastiran faktorler iken; psikolojik giigliikler
temasmin alt temalar1 korku, endise ve gelecege dair olumlu goriisler olarak belirlenmistir. Sosyal giigliik
temasinin alt temelar: ise annelik roliiniin olumsuz etkilenmesi, egleri ile iliskilerinde degisiklikler ve
ekonomik olarak giicliik yasama olarak belirlenmistir.

Tani, Tedavi ve Prognozuna Iliskin Giicliikler: Katthmcilarin, yanitlar1 incelendiginde, tedaviyi en fazla
kolaylastiran faktoriin “aile destegi” oldugu, en fazla zorlastiran faktoriin ise “kemoterapi” oldugu
gorilmiistiir.

Hastalarin tedaviyi kolaylastiran faktorlere yonelik goriislerinden bazilar1 asagidaki gibidir: “Bu siirecte
destekgilerinin olmasi siireci kolaylastiriyor kesinlikle. Ailenizin destegini ve yaninda oldugunu bilmek
¢ok biiyiik bir sans (K10)”. “Ailem bu siirecte hep bizimleydi. Evdeki diger ¢ocuklarin bakimi, onlarin
yemegi ile hep ilgilendiler. Onlar olmasa ben zaten higbirisini yapamazdim (K7)”. “Esim sag olsun hep
destek oldu. Hem bana moral verdi, hem de evde benim kétii oldugumda yapamadigim isleri bir sekilde
¢0zdii, ¢ocukla ilgilendi. Eger esim ve ailem destek olmasaydi, daha mutsuz ve zor bir hastalik olurdu
benim i¢in (K3).”

Hastalarin tedaviyi zorlastiran faktore yonelik goriisleri su sekildedir. “Zorlagtiran faktorler siiphesiz agri
ve kemoterapi. Bilen iyi bilir o kirmizi ilact aldiginda iliklerine kadar isler, baskalarina bagimli olursun (K
9)”. “Kemoterapi sonras1 miithis bir halsizlik oluyordu, elin kolun kalkmiyordu. Bazen tuvalete bile
gidecek giicli bulamryordum kendimde (K1)”. “Kemoterapinin yan etkileri ¢ok kotiiydii benim igin.
Agzimda yaralar ¢ikty, halsizlik oluyordu, saglarim ve kaglarim dokiiliince zaten tiimden bir ¢okiis olmustu
(K2).”
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Psikolojik Giigliikler: Bu siiregte, kadinlarin en fazla korku ve endise yasadiklari, i¢inde bulunduklar:
siirece ve gelecege dair olumlu goriislerinin oldugu belirlenmistir.

Kadinlarin korku kaynaklarimin ac1 gekmek ve 6liim oldugu; endise kaynaginin ise ¢ocuklarina ne olacag:
diisiincesi oldugu belirlenmistir. Katilimci ifadelerinden bazilar1 su sekildedir: “Bir daha iyilesememekten,
sevdiklerimi kaybetmekten, ac1 cekmekten ve dlmekten kortum en cokta (K 4)”. “Olecegimi diisiinmek,
umutsuz ve caresiz oldugumu diisiinmek en korkuncuydu (K 8)”. “Ben o6liirsem ¢ocuklarima esime kim
bakardi. Benden sonra onlar nasil bir hayat siireceklerdi diye inanilmaz bir endise (K 10)”. “Oglum daha
¢ok kiiciiktii, bu bana olmamaliydi. Esim benim gibi ogluma bakamazdi, onun bana ihtiyaci vardi. En ¢ok
bensiz oglumu diisiinmek zordu (K5).”

Kadinlarin stirece ve gelecege dair olumlu goriisleri ise bundan sonraki siirecte kendine daha fazla zaman
ayirmak ve tamamen iyilestigi diistincesidir. Kadinlarin vermis oldugu ifadelerden bazilar: su sekildedir:
“Hayatimin tam da orta yerine denk gelen bu sevimsiz misafiri basariyla ugurladigimi diisiiniiyorum (K
6)”. “Bir daha hastalanmayacagima inaniyorum, torunlarima patik 6rme hayalimden vazge¢medim (K 2)”.
“Her sey ¢ok giizel olacak ve ben yasamaya cesaret edemedigim her seyi yapacagim ¢ocuklarimla bundan
sonra (K 10)”. “Hayata kaldigim yerden devam edecegim, sevdiklerimle daha doyumlu vakitler gegirerek,
her ani keyifli yasayarak hayattan daha fazla zevk alacagim bundan sonra (K 6)”.

Sosyal Giigliikler: Kadinlarin, bu siirecte, annelik roliiniin olumsuz etkilendigi, esleri ile iligkilerinde
degisiklikler ve ekonomik olarak giigliik yasadiklar1 oldugu belirlenmistir.

Katilimcilarin biiytik bir kisminin annelik roliine iliskin “olumsuz” degisiklikler yasadigin ifade etmistir.
Katilimcr goriiglerinden bazilart su sekildedir: “Ilk basta cocuklara hasta oldugumu sdylemedim. Onlar
anlamasinlar diye giindiizleri dinlendim, aksamlar1 elimden geldigince onlarla ilgilendim,
ilgilenemeyecegimde uygun dille anlattim. Baslangigta bu duruma {iziiliiyordum ama sonrasinda alishm
(K2)”. “Anne olarak daha giiclii olmam gerektigini diisiindiim. Fiziksel olarak yorgundum ama psikolojik
olarak daha giiglii olmaliyim diye diistindiim hep (K1)”. “Bu siirecte bebegimi emzirememek anneligim
elimden alinmis gibi hissetmeme neden oluyordu. Bebegimi bile besleyemiyorum, annelik gérevimi bile
yapamaz hale getirmisti beni bu hastalik (K5)”.

Katilimcilardan bazilarinin hastalik tanisi sonrasinda esleriyle iliskileri olumlu sekilde devam ederken,
bazilarinin bu siirecte iligkilerinin olumsuz sekilde etkilendigi belirlenmistir. Katiimc ifadelerinden
bazilar su sekildedir: “Esim hep yanimda oldu, is yerinden izin alip ev isleri, ¢ocuklarla ve benimle
ilgilendi, bize bakt1 (K2)”. “Esim bana her zaman destek oldu, hep yanumdayd1. Onun gibi bir esim oldugu
i¢in kendimi sansl1 hissediyorum (K 9)”. “Zorlu bir siireg, kabullenmede giigliik, siirekli hastalik ve evlilik
birliginde zorluklar. Zaman zaman kavgalar, suclamalar bu siirecte ayr1 bir yipranma nedeni idi benim
icin(K 4)”. “Bu siirecte esim ile iliskim mesafeli oldu. Kanserin bulasici bir hastalik oldugunu saniyordu (K
8)”.

Katilimcilarin biiyiik bir kismi1 hastalik tanisi aldiktan sonra ekonomik olarak yiik altinda kaldiklarini ifade
etmislerdir. Katilimcilardan bazilarinin ifadeleri su sekildedir: “Hizli bir tedavi istiyorsan para harcaman
gerekiyor (K5)”. " Tedaviyi yasadigim il disinda farkl: bir ilde gecirince tabi kalacak yer, yeme i¢me, yol
gibi bedelleri ekstra oldu. Bu da ister istemez ekstra bir yiik oldu bize (K 6)”. “Ozel hastanede tedavi olmak,
psikolojik destek hepsi mali yiik oldu agikcasi. Her ne kadar saghk giivenceniz olsa da, en iyi tedaviyi
nerden alirim diye diisiiniiyor insan. Iyi olacaksam eger paranin ¢ok énemi yok oluyor bu durumda (K
10)”.

Tartisma

Postpartum donem meme kanseri tanisi konan kadinlarin yasadig: giicliiklerin ortaya konmasi amaciyla
gerceklestirilen arastirmada, kadinlarin tedavi siirecini kolaylastiran faktoriin “aile destegi” oldugu
belirlenmistir. Meme kanserli kadinlarda sosyal destek iyilesme siireci ve kanserle basa ¢ikmak icin
oldukga giiglii bir kaynaktir. Hastalarin eglerinden ve ailelerinden algiladiklar: sosyal destek kadinlarin
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kansere iligskin psikolojik sikintilarini azaltmaktadir. Cogu arastirma meme kanserli kadinlarin en énemli
sosyal destek kaynagi olarak eslerini veya birlikte yasadiklari kisileri tanimladiklarini gostermistir (12,13).
Pmar ve ark.nin (2012) calismasinda, jinekolojik kanserli kadinlara ozellikle aile {iyeleri tarafindan
saglanan sosyal destegin anksiyete ve depresyonun azaltilmasinda yararl oldugu ifade edilmistir (14).
Literatiirde yapilan ¢alismalarda sosyal destegin hastalarin iyilesme siireglerini hizlandirarak yasam
kalitelerini ytiikselttigi, hastalarin aldiklar: destek algisinin destegin miktar1 veya boyutundan daha énemli
oldugu, hastalarin bir¢ogunun destegi aile ve arkadaslarindan aldiklar: i¢in ekstra bir girisime ihtiyag
duymadiklar: belirtilmektedir. Bu dogrultuda hastaligin tani, tedavi ve prognozu siiresince hastalarin
sosyal destek diizeyleri belirlenerek, yasam kalitelerinin iyilestirilmesi ve deneyimledikleri semptomlarin
sistematik olarak degerlendirilmesi 6nerilmektedir (15,16).

Kadinlarin tedavi siirecini zorlagtiran faktoriin “kemoterapi” oldugu belirlenmistir. Kemoterapi, sitotoksik
ilaglarin kanser hiicrelerini yenmek amaciyla kullanilmasi olarak tanimlanabilmektedir. Kemoterapide,
kitlenin hiicresel fonksiyonlarini ve ¢ogalmasini engellemeyi amagclayan ¢ok sayida ilag tek basina ya da
kombine olarak kullanilabilmektedir. Bu tedavide saglikli hiicreleri en az etkileyerek miimkiin oldugunca
kanser hiicrelerini yok etmek hedeflenebilmektedir. Meme kanseri olan tiim hastalara kemoterapi
uygulanamayabilmektedir. Bu nedenle hastalara kemoterapinin uygulanacag: durumlar bireyden bireye
degisiklik gosterebilmektedir (17,18). Literatiirde meme kanseri tan1 ve tedavi siirecinde ortaya ¢ikan yan
etkilerin hastalarin yasam kalitesini olumsuz yonde etkiledigi belirtilmektedir (19,20).

Bu stiregte, kadinlarin en fazla korku ve endise yasadiklar: belirlenmistir. Kanser hastalarinin hastalik
algisi, tedavi siiresinin uzunlugu, gelecege iliskin belirsizlik, tedavinin yan etkileri, hastaligin tekrar etme
olasilig1 ve 6liim korkusu gibi birgok faktore bagli olarak farklilik gosterebilmektedir. Nitekim bu konudaki
literatiirde hastalik algisinin, bireylerin hastaligina iliskin yorumu ve degerlendirmesi ile birlikte
psikososyal durumunu, davranigsal ve emosyonel tepkilerini dogrudan dogruya etkileyebilecek ¢ok
6nemli bir degisken oldugu bildirilmektedir (21). Meme kanseri olan hastalarda gelecekle ilgili planlarinin
ne olacagl, yasantilarinin ne sekilde etkilenecegini bilmeme durumu korku ve endise yasanmasina neden
olmaktadir. Kadinlar, gelecege iliskin belirsizlik, anksiyete, umutsuzluk, yalnizlik, caresizlik ve oliim
korkusu gibi emosyonel sorunlar yasayabilmektedir. Meme kanseri tanisinin hastada belirsiz gelecek
korkusunun yani sira; annelik yetenegini kaybedecegi, yalniz kalacagi, baskalarina muhtag olacag: ve aci
cekecegi gibi hos olmayan durumlara neden olacag: belirtilmistir (22).

Arastirma kapsamindaki kadinlarin icinde bulunduklar siirece ve gelecege dair olumlu goriislerinin
oldugu belirlenmistir. Umut, kanser hastalarinin yasam igerisinde pozitif enerjilerini artirabilir. Belirsizlik,
kotiimserlik ve garesizlik gibi olumsuz duygular1 6nleyebilir. Hastalik siireciyle bas etmelerine ve uyum
saglamalarima yardimci olabilir. Bireyin iyilik ve konfor diizeyinin yiikseltilmesine katkida bulunabilir
(23). Ayn1 zamanda tedavi siireci boyunca korunan umut varligi, hastaya psikolojik destek saglayarak gii¢
verebilir. Onlar1 motive ederek tedavinin yan etkileri ile bas etmelerini kolaylastirabilir (24). Nitekim bu
konuda yapilan bazi ¢alismalarda umut diizeyi yiiksek olan hastalarin yasam kalitelerinin ve hastalik
prognozlarmin iyi oldugu, hastalik yonetimi ve agri kontrollerinin yiiksek oldugu bildirilmektedir (23, 25).

Kadinlarin, bu siiregte, annelik roliiniin olumsuz etkilendigi, esleri ile iliskilerinde degisiklikler ve
ekonomik olarak giigliik yasadiklar1 oldugu belirlenmistir. Ozbag'in ¢alismasinda (2006) meme kanseri
tanist konulan hastalarda kendilik kavraminda, duygusal, davramigsal durumunda, aile dinamiginde,
hasta ve ailesinin rollerinde degisimlerin olabilecegi belirtilmektedir (26). Comez’in (2016) ¢alismasinda,
meme kanseri tedavisi goren kadinlardan bazilari, ev kadimni, anne ve es olma gibi rollerini yerine
getiremediklerini ifade etmistir (27). Kabatag Saral (2008) meme kanserine tanist konan kadinlarin bu
siirecte, kariyer, ekonomik giivence ve aile alanlarmin olumsuz etkilendigini, korku, {iziintii ve keder
yasadiklarini belirtmektedir (28). Ponto ve Barton (2008), yaptiklar: kalitatif calismada, jinekolojik kanserli
kadinlarin fiziksel zorlanma yasadiklarinda eslerin de zorluk yasadiklarini, kansere kars: tutumlari pozitif
ve bas etmeleri iyi oldugunda eslerin de daha iyi bas etme davranislar: sergilediklerini gostermistir (29).
Minna ve ark. (2017) meme kanserli hastalarin sosyal destegin ana saglayicisi olarak es veya partnerlerini
en Onemli destekgileri olarak gordiiklerini bildirmislerdir. Meme kanserli hastalarda psikoegitim ve
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psikososyal destek programlari daha iyi duygusal, fonksiyonel ve sosyal aile refah ile iliskilidir ve genel
saglik durumunu olumlu yonde etkilemektedir (30). Hastaligin teshis edilmesinden itibaren meme kanserli
kadinlarin esleri de evle ilgili rol ve sorumluluklarin degismesi, yeni rol ve sorumluluklarin tiim enerji ve
zamanini alarak depresyon ve {imitsizlik, hasta esin duygusal sorunlar karsisinda yetersizlik ve caresizlik
gibi durumlardan kaynakl olarak sorunlar yasayabilmektedirler (31). Meme kanseri tanis1 almak, hasta
eslerini de olumsuz etkileyen bir durum olmakla birlikte giinliik yasam1 olumsuz etkileyerek, psikososyal
durumu da olumsuz etkilemektedir, bu duruma yonelik biitiinciil bir yaklasim sergilemek gerekmektedir
(32).

Katilimcilarin biiyiik bir kismi hastalik tanisi aldiktan sonra ekonomik olarak yiik altinda kaldiklarin ifade
etmislerdir. Kanser hastalari; tedavi déneminde izin alma, {icret yetersizligi, istenmeyen nakillerin olmasi,
isteki yararlarinin inkar edilmesi gibi is veren veya is ortamindan kaynakli problemlerle karsilasabilmekte,
hastalig1 nedeniyle isten cikarilmakta veya isten ¢ikmak zorunda kalmaktadirlar. Isten cikarildig: igin
saglik giivencesi olmayan ya da hasta oldugu icin diisiik ticret verilen hastalar tedavi giderlerini
kargilamak konusunda zorlanabilmektedir (33). Kanser, tedavisi masrafli ve uzun siireli olan bir hastaliktir.
Ulkemizde devlet hastanelerinde kanser tedavi masraflarinin biiytiik kismi1 devlet tarafindan karsilansa da,
hasta ve hasta yakinlari, devlet hastanelerinde meydana gelen yigilma sonucunda ¢ok ileri tarihli
randevular verilmesi nedeniyle baz1 tedavi hizmetlerini ticretli olarak yaptirmaktadir. Meme kanseri
karsisinda yogun kaygi, endise, korku yasayan kadinlar bir an 6nce tedavi olmak adina ekonomik olarak
karsilayabildikleri kadar iicretli saglik hizmeti almaktadirlar. Ayrica, hastalarin ekonomik anlamda giicliik
yasamalari, tedaviye baslamalarini da geciktirmektedir (34,35).

Kisitliliklar

Aragtirmanin, tek bir merkezde yapilmis olmas: ¢alismanin kisitliklarindandir. Elde edilen sonuglar,
verilerin toplandig: tarihlerde ve calismanin yapildigi hastaneye basvuran postpartum meme kanseri
tedavisi goren kadinlarin verdigi yanitlarla sinirlidir.

Sonug ve Oneriler

Postpartum donem meme kanseri tamisi alan kadinlarin biiytik bir kismi hastalig: ilk 6grendiklerinde
“korku” ve “endise” duygusunu hissetmis, annelik roliine iliskin “olumsuz” degisiklikler yasadigini ve
esleriyle iligkilerinin hastalik tanisi alindiktan sonra ¢ogunlukla farklilik gosterdigini ifade etmistir.
Kadinlarin biiyiik bir kismi hastalik tanisi konulduktan sonra ekonomik olarak giicliitk yasadiklarini ifade
etmistir. Arastirma sonucunda, postpartum déonemde meme kanseri tanis: alan kadinlarin annelik roliinde
yasayabilecekleri degisimler ve bu olumsuz degisimleri énleme konusunda bilgilendirici egitimlerin
verilmesi Onerilmektedir. Ayrica, bu siirecte aile entegre bakim ile hasta ve ailesinin siirece dahil edilmesi,
ihtiya¢ halinde profesyonel destek saglanmasi konusunda desteklenmeleri onerilmektedir. Postparum
meme kanseri olan hastalarla yapilan ¢alismalarin sinirli olmasi nedeniyle, hastalarla ve tedavi siirecinde
birincil derecede destek saglayan kisilerle niteliksel ¢calismalarin yapilmasi onerilmektedir.
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Oz: Aragtirmanun amaci hemsirelik ogrencilerinin kateter iligkili {iriner sistem enfeksiyonunu (KIUSE) énlemeye iliskin bilgi ve beceri
gelistirilmesinde sanal simiilasyon oyununun (SSO) etkisini degerlendirmektir. Bu arastirma paralel grup, randomize kontrollii
calisma protokolii olarak tasarlanmistir. Arastirma Nisan 2022 tarihinde ClinicalTrials.gov adresine kayit edilmistir (NCT05309317).
Aragtirma Hemsirelikte Meslek Dersleri Uygulamasi II dersine kayith 82 hemsirelik 6grencisi ile Nisan-May1s 2022 tarihleri arasinda
yapilacaktir. Arastirmanin uygulanmasi ii¢ asamada gergeklestirilecektir. Arastirmanin birinci asamasinda KiUSE’yi 6nlemeye iliskin
sanal simiilasyon oyun uygulamasi gelistirilmistir. Ikinci asamasinda veri toplama araglarinin n uygulamasi yapilacaktir. Ugiincii
asamasinda ise, hemsirelik ogrencilerinin KIUSE’yi 6nlemeye iliskin bilgi ve becerilerinin gelistirilmesinde sanal simiilasyon
oyununun etkisi belirlenecektir. Tiim ogrencilere 6n test ile bilgi ve beceri degerlendirilmesi yapildiktan sonra “KIUSE’nin
Onlenmesi” konulu bir egitim verilecektir. Egitim sonrasinda 6grenciler deney (n=41) ve kontrol (n=41) gruplarina random atamast
yapilacaktir. Kontrol grubu sadece egitim alirken, deney grubu arastirmaci tarafindan gelistirilen sanal simiilasyon oyununu
oynayabilecektir. Egitimden yedi giin sonra son test ile bilgi ve beceri degerlendirilmesi yapilacaktir. Bdylelikle 6n test ve son test
arasinda farklilik degerlendirilecektir. SSO yeni nesil 6grencilerin 6grenme yaklasimlarina uygundur. Sanal simiilasyon oyununun
kullanilmast 6grencilere KIUSE nin 6nlenmesi igin yapilacak uygulamalari eglenerek, istedigi kadar tekrar edebilmesine, zaman ve
mekan farketmeden oynayabilmesine olanak saglayacaktir. Ogrencilerin oyunda verecegi kararlar gercek hayata etkisi olmayacag
icin hasta giivenligini koruyacaktir. Sonug olarak ¢alismamuzin literatiire katki saglayacagina ve SSO'nun psikomotor becerileri
gelistirmek icin kullanilacagini diisiiniiyoruz.

Anahtar Kelimeler: Sanal Simiilasyon Oyunu, Kateter {liskili Uriner Sistem Enfeksiyonu, Hemsirelik Egitimi, Hemsgirelik Ogrencileri,
Calisma Protokolii.
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Abstract: The aim of the study is to evaluate the effect of virtual simulation game (SSO) on nursing students' knowledge and skills in
preventing catheter-associated urinary tract infections (CAUTI). This study is parallel-group randomized controlled trial. It was
registered at ClinicalTrials.gov in April 2022 (NCT05309317). The sample will consist of 82 nursing students. The study will be
conducted between April and May 2022. The study will consist of three stages. In the first stage, we developed a virtual simulation
game on preventing CAUTI. In the second stage, a pretest will be administered. In the third stage, the effect of the virtual simulation
game on participants’ knowledge and skills for the prevention of CAUTI will be evaluated (a posttest). All participants will take the
pretest and then receive training on preventing CAUTI. After the training, participants will be randomly assigned to experimental
(n=41) and control (n=41) groups. The control group will only receive the training, while the experimental group will receive the
training and play the VSG. Seven days after the training, participants will take the posttest. VSG are appropriate for new generation
students' learning approaches. The virtual simulation game will help the experimental group participants have fun learning the
interventions to prevent CAUTI. The game will allow them to go over the topics whenever and wherever they like. The game will
ensure patient safety because players’ decisions will not affect real life. As a result, we believe that our study will add to the literature,
and that this game will be used to improve psychomotor skills.

Keywords: Virtual Simulation Game, Catheter-Associated Urinary Tract Infection, Nursing Education, Nursing Students, Study
Protocol.
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Introduction

Catheter-associated urinary tract infection (CAUTI) are the most common healthcare-associated infections.
Catheter-associated urinary tract infections are seen in patients with urinary catheters inserted at least 48
hours before their appearance (1). They increase morbidity and mortality, prolong hospital stay, increase
hospital costs, and cause complications, such as cystitis and sepsis (2-4). The recommended infection
control measures prevent 17% and 69% of CAUTI (2). The main targets of preventive interventions are
unnecessary catheter use and duration of urinary catheter use because they are the most critical risk factors
for CAUTI (5-8).

Surgical patients undergo urinary catheterization more than other patients (9, 10). Routinely using urinary
catheterization in surgery and keeping it longer than 48 hours after surgery put the patient more at risk for
CAUTI (10-12).

Evidence-based interventions reduce the risk of CAUTI (13, 14). Nurses play a crucial role in reducing the
incidence of CAUTI because they spend much time with patients and are responsible for catheter care (2).
Nurses should have up-to-date and evidence-based information on CAUTI and use prevention protocols
to ensure effective patient care (10, 13, 15).

Both clinical nurses and nursing students should know how to prevent CAUTI. Although nursing students
work safely and effectively in complex and ever-changing healthcare settings, they have limited
opportunities to perform interventions (16). The faculty member-student ratio in Turkey is skewed.
Therefore, not every student gets the chance to develop skills and put them into practice. In addition,
limited time and lab facilities reduce the effectiveness of teaching(17, 18). All these problems make it hard
for students to care for clinical patients. In recent years, there have been significant advances in technology,
on which Generation Z relies for everything. These phenomena affect education methods (18, 19). The
measures as a response to the COVID-19 pandemic have also prevented nursing students from receiving
face-to-face education and interacting with patients in real-life clinical settings. All these significant
changes have transformed the education systems of many countries (20-22).

Nursing students need safe and stimulating learning environments to prepare for professional practice
(23). Nursing students need to be involved in different training methods and strategies (real clinical
scenarios, role-playing, simulation, virtual reality, video demonstration, standard patient, etc.) to learn how
to implement nursing interventions correctly (23-26). Although simulation labs are an excellent non-clinical
approach to providing nursing students with experiences, they require many resources regarding time,
facilities, cost, and equipment (23). In addition, the number of labs and faculty members is not enough to
run scenarios with large numbers of students. Therefore, not every student has an equal chance to
participate in them. Each student has only one opportunity to take part in one scenario. However, virtual
simulations allow students to participate in scenarios repeatedly whenever and wherever they want as
long as they have access to the Internet (18, 23, 27). Having become even more important thanks to the
COVID-19 pandemic and the ease of access to technology, virtual simulations are used to support
simulation labs and clinical practices in nursing education (16, 23, 28-30).

In recent years, there has been a growing body of research on virtual simulations, including screen-based
simulators (31), game-based virtual reality (18), web-based simulations (32) and serious gaming (33). These
applications explain the concepts of "simulation” and "virtual." Video games are used more and more in
education these days. We used a “virtual simulation game” (VSG) to highlight the educational aspects of
games and integrate them with virtual simulations (29, 34).

Virtual simulation games (VSGs) are engaging and interactive technological tools that help users develop
skills and acquire knowledge.Virtual simulation games set objectives and include some scoring
systems(34). They are accessed via phones, tablets, and computers for education or training rather than
entertainment.Users take roles in real clinical scenarios in virtual settings in VSGs. They act as avatars to
achieve the goals set by the games (29).
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Virtual simulation games are engaging and innovative games that make students more attentive and
creative and ensure active participation and learning retention(26, 29, 30). Virtual worlds are safe settings
where students can develop practical skills (23, 28). In other words, virtual environments provide real-life
interaction that allows students to develop communication and clinical skills and put them into practice
(23-26). In addition, virtual environments help students develop technical and critical thinking skills before
they start caring for actual patients in real-life clinical settings (26, 29, 30, 35).

This randomized controlled trial aims to determine whether a VSG helps nursing students develop the
skills and acquire the knowledge necessary to prevent CAUTI. The research hypotheses are:

HO-1:There is no significant difference in Knowledge Test for Preventing Catheter-Associated Urinary
Tract Infections (KT-PCAUTI) scores between the experimental and control groups.

H1-1: There is a significant difference in KT-PCAUTI scores between the experimental and control groups

HO-2: There is no significant difference in Skills Assessment Checklist for Preventing Catheter-Associated
Urinary Tract Infection (SAC-PCAUTI) scores between the experimental and control groups.

H1-2: There is a significant difference in SAC-PCAUTI scores between the experimental and control groups.
Methods

Research type

This study protocol has adopted a parallel-group, randomized controlled trial design. The study will be
conducted under the guidance of Standard Protocol Items: Recommendations for Interventional Trials
(SPIRIT) (36). This randomized controlled trial (RCT) has been reported based on the Consolidated
Standards of Reporting Trials (CONSORT) (37). Table 1 shows the participatory timeline of registration,
interventions, and evaluation (36). The study is registered on clinicalTrials.gov (Date: 04.04.2022 & No:
NCT05309317).

Table 1. Participant timeline of registration, interventions, and evaluations.*

STAGES
Registration | Intervention Allocation |Intervention Post-Allocation Close-Out
(Training on (Virtual Simulation
“CAUTI Game)
Prevention”)
TIMEPOINT T-1 TO T1 T2 T2
(Applying the virtual (Seven days (Seven days
simulation game for after the after the
seven days after the training on “the virtual
training on “the prevention of simulation
prevention of CAUTI”) CAUTT”) game)
REGISTRATION
Eligibility X
screening
Informed consent X
Randomization X
INTERVENTIONS
Experimental X X X
Control X X
EVALUATIONS
Demographic X
characteristics
Knowledge test X X X
Skill assessment X X X

*Eligibility will be evaluated according to the inclusion criteria. After the eligibility assessment, informed consent will be obtained
from all participants. All participants will fill out the questionnaire. After training on CAUTI, participants will be stratified into
experimental and control groups. Evaluations will be made at T-1 and T2 times.
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Research setting and time

The study will be carried out between April and May 2022 in the spring semester of the 2021-2022 academic
year in the Nursing Department of the Faculty of Health Sciences of Gazi University.

Population and sample

The study population will consist of all third-year nursing students from the Nursing Department of the
Faculty of Health Sciences of Gazi University in the spring semester of the 2021-2022 academic year.

The sample size was calculated using GPower 3.1. The results showed that a sample of 68 would be large
enough to detect significant differences between the experimental and control groups (95% confidence and
95% power) according to the broad-level effect size (f=0.80 Cohen, J) (38). Similar studies have reported a
drop-out rate of 20%. Therefore, the target sample size is 82 (18,28,30) (Figure 1).

The sample will consist of 82 nursing students who agree to participate in the study.
Inclusion criteria:

*To successfully complete the Surgical Diseases Nursing course

*Volunteering to participate in the study

*Having a smartphone or computer and Internet access
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Figure 1. Sample Size Calculation Screenshot.
Exclusion criteria
eFailing to fill out the data collection forms at any stage
eFailing to complete the data collection forms
*Not participating in the skill evaluation at any stage
*Not participating in the training

*Not playing or completing the VSG

Randomization

- —
Abant Saglik Bilimleri ve Teknolojileri Dergisi - https://dergipark.org.tr/tr/pub/sabited

61



The Effect Of A Virtual Simulation Game On The Development Of Nursing Students' Knowledge And Skills: A Protocol For A
Parallel-Group Randomized Controlled Trial
Hemsirelik Ogrencilerinin Bilgi Ve Becerilerinin Gelistirilmesinde Sanal Simiilasyon Oyununun Etkisi: Paralel Grup Randomize
Kontrollii Calisma icin Calisma Protokolii

The experimental group participants will play the VSG for seven days after the training. They will be
informed that they are expected not to share any information regarding the VSG with the control group
participants. The control group participants will be told not to receive any information from the
experimental group participants about the VSG. Informed consent will be received from all participants
prior to the study.

Randomization will be performed to avoid selection bias, control for temporal effects, and provide a basis
for statistical differences. A list will be created according to student numbers after obtaining informed
consent. Eighty-two participants will be randomly selected among the students who agree to participate in
the study and meet the inclusion criteria. Random selection will be made using the simple randomization
method over the Microsoft Excel program.

Participants will be randomized into experimental (VSG) and control (current training) groups. Random
allocation will be carried out after all participants fill out the KT-PCAUTI and SAC-PCAUTI (pretest) and
receive training on the prevention of CAUTI. Random allocation will be performed using the stratified
randomization method according to the overall weighted grade point averages (GPAs). An independent
statistician will randomize the participants without the intervention of the researcher. Participants
randomly assigned to both groups will be shared only with the researcher.

Blinding

Three academics will evaluate the skills of the participants. The academics will be trained by SAC-PCAUTI
and blinded to the groups. A possible bias will be eliminated by this evaluation blind design. In addition,
the researcher will enter the data into the Statistical Package for Social Sciences (SPSS) with the
experimental and control groups assigned the numbers 1 and 2. A statistician blinded to the groups will
analyze the data independently. The CONSORT flow chart is shown in Figure 2.

ENROLLMENT [ Assessed for eligibility (n=) ]

Excluded (n=)
* Not meeting inclusion criteria
(n=)
* Declined to participate (n=)

Other reasons (n=)

[ Randomization (n=82) ]

l ALLOCATION l

Virtual simulation game
(Experimental group) (n=41)

[ Data collection (n=) ]

Lost to follow-up (give Pre test Lost to follow-up (glve
reasons) (n=) (T0) reasons) (n=

Training (Control group) (n=41) ]

o.
2
g Lost to follow-up (glve T — Lost to follow-up (g ive
= reasuns) (n= reasons) (n=
=
o
2
Lostto fullcw up (give Posttest Lostto follow-up (give
reasons) (n=) (2) reasons) (n=)
ANALYSIS
Analyzed (n=) Analyzed (n=)
Excluded from analysis (give Excluded from analysis (give
reasons) (n=) reasons) (n=)

Figure 2. CONSORT flow diagram.
Ethical considerations

The study has been approved by the ethics commission of Gazi University (Date: 24.03.2021 & No:
14574941-199- 57440). Permission has been obtained from the Department of Nursing of the Faculty of
Health Sciences of Gazi University. Informed consent is required for the Declaration of Helsinki
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(39).Informed consent will be obtained from nursing students prior to the study. After the study, the control
group participants will be allowed to play the VSG. Written permission was also obtained from the
instructors who took part in the video and those who recorded it.

Data analysis

The data will be analyzed using the Statistical Package for Social Sciences (IBM, SPSS, v 23.0) at a
significance level of 0.05. Descriptive statistics (mean, standard deviation, median, percentage, etc.) will be
calculated. Normality will be tested using the Shapiro-Wilk test, box-line chart, and histogram. The mean
scores will be compared using the significance test for the normally distributed data. The Mann-Whitney
U test will be used for the nonnormally distributed data. In categorical variables, the relationship between
the two groups will be examined using the chi-square (x?) test. The mean KT-PCAUTI and SAC-PCAUTI
scores will be compared using the analysis of covariance (ANCOVA). Spearman Correlation will be used
to calculate continuous variables.

Primary and secondary outcomes

Outcome measures will consist of evaluations of the experimental and control groups. The primary
outcome is the KT-PCAUTI and SAC-PCAUTI scores, while the secondary outcome is the experimental
group participants’ views of the VSG.

Data collection tools
The data will be collected using the data collection tools below.
Sociodemographic Characteristics Questionnaire

The sociodemographic characteristics questionnaire consists of 11 items on age, gender, high school type,
choosing the nursing profession willingly, being happy studying nursing, GPA as of last semester, having
played a VSG before, having participated in a course/training on the prevention of CAUTI before, caring
for patients with urinary catheters in clinics, and playing virtual games on computers, tablets, or
smartphones (16, 18, 19, 23, 24).

Knowledge Test for Preventing Catheter-Associated Urinary Tract Infections (KT-PCAUTI)

The Knowledge Test for Preventing Catheter-Associated Urinary Tract Infections (KT-PCAUTI) was based
on a literature review conducted by the researcher to determine students” knowledge of the prevention of
CAUTI (1-3,5-8,40-43). The test consists of 25 multiple-choice questions rated on a four-point scale. The
total score ranges from 25 to 100.

Skills Assessment Checklist for Preventing Catheter-Associated Urinary Tract Infection (SAC-PCAUTI)

The Skills Assessment Checklist for Preventing Catheter-Associated Urinary Tract Infection (SAC-
PCAUTI) was based on a literature review conducted by the researcher to determine students’ skills
regarding the prevention of CAUTI (1-3,5-8,40-43). The checklist consists of four procedural stages: (1)
urinary excretion of a patient with a urinary catheter, (2) mobilization, (3) collecting a sterile urine sample,
and (4) removing the urinary catheter. The stages will be evaluated on a scale of 3 to 1: “Performed” (three
points), “Partly Performed (Incorrect)” (two points), “Partly Performed (Missing)” (two points), and
“Failed to Perform” (one point). The first stage consists of 13 steps (min=13, max=39). The second stage
consists of nine steps (min=9, max=27). The third stage consists of 22 steps (min=22, max=66). The fourth
stage consists of 13 steps (min=13, max=39). Participants will be asked to perform the interventions on
mannequins and standard patients to prevent CAUTI based on the case developed according to the
Objective Structured Clinical Examination (OSCE).

The Virtual Simulation Game Evaluation Form (VSGEF)
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The Virtual Simulation Game Evaluation Form (VSGEF) consists of two parts. The first part consists of
three open-ended questions (What are your positive thoughts about the VSG?, What are your negative
thoughts about the VSG?, and What are your recommendations about the VSG?).

The second part is The Virtual Simulation Game Technology Acceptance Survey (VSG-TAS), developed
based on the Technology Acceptance Model (44). The survey consists of 21 items on the ease of use
(applicability-15 items) and perceived usefulness (usability-6 items) of the game. The items will be rated
on a five-point Likert-type scale (1: Strongly disagree, 2: Disagree, 3: Undecided, 4: Agree, 5: Strongly
Agree). This survey will be filled out by the experimental group participants after the final skill assessment.

Content Validity and Index

Nine experts in surgical nursing and nursing principles were consulted to determine the content validity
of the KT-PCAUTI and SAC-PCAUTI. The experts checked the forms for comprehensibility and relevance.
Afterward, the content validity ratio (CVR) and the content validity index (CVI) were calculated using
Lawshe’s technique (45,46). In Lawshe’s technique, the CVR is used to include or exclude items. After
determining the CVR, the content validity index is calculated for the entire test.

The KT-PCAUTI questions and the SAC-PCAUTI procedural stages had a CVR of 0.778 and 1, respectively.
Since these values were greater than 0, no questions and procedural stages were removed from the scales.
The KT-PCAUTI and SAC-PCAUTI had a CVI of 0.96 and 0.99, respectively. According to Lawshe’s table,
the scales should have a content validity criterion (CVC) of 0.778 from the expert scoring (minimum/critical
values of CVRs-CVC). A CVI>CVC indicates that the content validity of the scale items is statistically
significant. These results show that the scales have content validity and that expert opinions are statistically
consistent (45,46).

We did not make any changes in the scales in terms of content, but we revised them in terms of wording
and expression.

Procedure

The study will be performed in three stages. In the first stage, a VSG was developed. In the second stage, a
pilot study will be conducted. In the third stage, the effect of the VSG will be determined.

Stage 1: Developing a visual simulation game

A virtual simulation game was designed based on the 11-item Healthcare Simulation Standards of Best
Practice published by the International Nursing Association for Clinical Simulation and Learning (47). The
game was developed in five stages: analysis, design, development, implementation, and evaluation (Table
2).

® Analysis: Simulation experts were consulted for the content and design of the VSG. A needs assessment
was conducted to present evidence of implementation. All procedures were guided by the Healthcare
Simulationist Code of Ethics (48). These rules include honesty, transparency, mutual respect,
professionalism, accountability, and outcome orientation. In addition, measurable goals based on students'
basic knowledge were established.

*Design: Three-dimensional (3D) VSG will be used based on the simulation method. The researcher wrote
a script for the VSG. According to the script, each participant will act as a nurse. The participant will care
for a 35-year-old male patient who is being followed up for four days after a kidney transplant surgery.
The participant is expected to accurately perform and record the four stages of the SAC-PCAUTI (urinary
drainage, mobilization, sterile urine sampling, and urinary catheter removal) to avoid CAUTL The VSG
steps have been prepared according to the evidence-based interventions, objectives, and levels of the
students. During the VSG, scenario-based questions appear on the screen before the participant performs
an intervention. The participant will not be allowed to proceed to the next stage until she answers correctly.
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She will be allowed to answer each question more than once. The game consists of seven questions included
in the scenario content.

Table 2. The development of a virtual simulation game according to the healthcare simulation standards

of best practice.
The development stages of
the virtual simulation game

Healthcare simulation standards of best practice

1. Simulation-based experiences (SBE) were designed in consultation with content and
simulation experts knowledgeable in simulation training, pedagogy, and best practices.

Analysis 2. A needs assessment was conducted to provide key evidence of a well-designed simulation.

3. Measurable goals based on fundamental knowledge were established.

4. A simulation method was created.

Design
5. A scenario content was designed.
6. Different realistic methods were used to create a perception of reality.
Development 7. Facilitating approaches were planned based on participants' learning objectives,
knowledge, experience, and expected learning outcomes.
Implementation 8. Preparation materials and a preliminary information plan were created.
9. Simulation practices will be followed with an evaluation and/or feedback.
Evaluation 10. A plan will be developed to evaluate participants and their simulated experiences.

11. The simulation will be tested before the application.

*Development: The virtual simulation game was designed in three dimensions to create a sense of reality
(Picture 1). The game consists of the steps of the SAC-PCAUTILA video of the steps was taken to help the
developer visualize the game. All materials and equipment were photographed so that the developer could
design them realistically (Picture 2).

Picture 1. Virtual simulation game screenshots.
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Picture 2. Video screenshots.

Based on the participants' learning objectives, knowledge, experience, and learning outcomes, student-
centered facilitation approaches were planned before, during, and after the VSG.This will provide an
engaging learning environment, guide the participants, and encourage them to think clinically.This will
motivate the participants to learn, help them build self-confidence, and make them sensitive to possible
infection risks during simulation.

eImplementation: A preparation material and preliminary information plan will be made to guide the
participants. A PowerPoint presentation will be given about “the Prevention of CAUTI” as the preparation
material. The experimental group participants will be provided with preliminary information to adapt to
the VSG.

eEvaluation:The visual simulation game will be evaluated by experts, the researcher, and the software
experts for its content and technical evaluations. A pilot study will be conducted with ten third-year
nursing students. After the pilot study, a debriefing session will be held with the participants. The PEARLS
(Promoting Excellence and Reflective Learning in Simulation) method will be used during the session.
PEARLS consists of reaction, definition, analysis, and summary stages (49). The participants will be able to
communicate openly, share their experiences, and conduct self-assessments during the session. The session
setting will be safe and private. The Virtual Simulation Game Evaluation Form (VSGEF) will be used to
evaluate the applicability and usability of the VSG. After the pilot study, modifications will be made, and
the final version will be created.

Stage 2: A pilot study for the data collection tools

A pilot study will be conducted with third-year nursing students to assess the KT-PCAUTI for
comprehensibility and relevance. The pilot study participants will be told not to share the KT-PCAUTI
questions with other people. During the pilot study, the KT-PCAUTI collection duration will be
determined, and the questions will be revised based on the feedback from the participants.The item
discrimination and difficulty indices of the KT-PCAUTI will be calculated.

Participants who have taken the KT-PCAUTI will attend OSCE to determine the applicability of the steps
and the application time of the final version of the SAC-PCAUTL. Three experts in surgical diseases nursing
will evaluate the application steps of the form. The researcher prepared the OSCE evaluator and student
guidelines. The OSCE guidelines include rules that the evaluators and participants must follow. The
comprehensibility of the guidelines will be evaluated, and the final OSCE guideline will be created. During
OSCE, participants will perform the stages of the SAC-PCAUTI: (1) urinary excretion of a patient with a
urinary catheter, (2) mobilization, (3) collecting a sterile urine sample, and (4) removing the urinary
catheter. The evaluators will complete and score the checklist for each stage. The evaluators will also record
how long it took participants to complete the stages.Thus, the average times at each station will be
determined.
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After the pilot study, the data collection tools, and the VSG will be revised and finalized.

Stage 3: Application of research

At this stage of the study, participants will take the KT-PCAUTI and SAC-PCAUTI to determine their
knowledge and skill levels regarding preventing CAUTI. The steps of the application phase of the research
are as follows:

oParticipants will be recruited from among students who agree to participate in the study and meet the
inclusion criteria (n=82).

oAll participants will fill out the KT-PCAUTI (as a pretest) to determine their knowledge levels regarding
the prevention of CAUTL

oThree academics will use the SAC-PCAUTI to evaluate all participants’ skill levels regarding the
prevention of CAUTIL Participants will be asked to perform interventions to prevent CAUTI on
standardized patients and mannequins based on a case prepared according to OSCE guidelines.

oAll participants will attend the training on the “Prevention of CAUTL” The training will be held with a
PowerPoint presentation, which is the current training method in the curriculum. The presentation will
also include videos of the application processes. The training will take place at all participants’ convenience.

oParticipants will be stratified into experimental and control groups based on their GPAs.

oThe experimental group participants will be informed about the VSG. They will be able to play the game
for seven days after the training.

oThe control group participants will have received training on the prevention of CAUTI.

oThe experimental and control groups will take the KT-PCAUTI and SAC-PCAUTI (as a posttest) seven
days after the training. Afterward, the control group participants will be allowed to play the VSG.

oThe Virtual Simulation Game Evaluation Form (VSGEF) will be used to determine what the experimental
group participants thought about the VSG.

oThe pretest and posttest scores will be compared.
Discussion

There is a large body of research on VSGs in nursing education (28,16,29,30).However, there is only one
study conducted on VSGs in nursing education in Turkey (18).Virtual simulation games make learning
exciting and motivating, make knowledge permanent through active learning, and help participants
develop critical thinking skills (34,26,29,23). Virtual simulation games are compatible with the learning
styles of new generation students. More research is warranted to determine the contribution of VSGs to
education (28,16,18,33).Therefore, we think that this study will contribute to the literature.

Conclusion

The virtual simulation game will help the experimental group participants have fun learning the
interventions to prevent CAUTL The game will allow them to go over the topics whenever and wherever
they like. The game will ensure patient safety because players’ decisions will not affect real life. During
clinical practice in their post-graduate careers, students will be able to provide correct care to patients with
urinary catheters and reduce the risk of CAUTI.
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An Applied Analysis of Breast Cancer Diagnosis by Using Different Methods
Farkli Yontemler Kullanarak Meme Kanseri Teshisinin Uygulamali1 Bir Analizi
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Oz: Meme kanseri diinyanin her bolgesinde en sik goriilen kanser tiirlerinden biridir. Meme
kanserinden Oliimler her yil katlanarak artiyor. Tiim kanser tiirlerinde oldugu gibi meme
kanserinde de erken teshis 6nemlidir ve bircok kez hayat kurtarir. Bu nedenle erken taniy:
kolaylagtirmak veya hastali§1 erken ongormek igin bir¢ok calisma yapilmaktadir. Tahmin
uygulamalarinda kullanilan yontemlerin baginda makine 6grenmesi yontemleri gelmektedir. Bu
calismada, genel regresyon sinir aglar1 (GRNN), radyal temel fonksiyon (RBF), karar agaci
orman1 (DTF) ve gen ekspresyon programlamasi (GEP), destek vektor makineleri (SVM), ¢ok
katmanl algilayicilar (MLP) meme kanseri Wisconsin Diagnostic veriseti {izerinde analiz
edilmistir. Elde edilen sonuglara gore makine Ogrenmesi algoritmalar:i kullanilarak meme
kanserinin erken teshisine katki saglamak igin simflandiricilar arasinda performans
degerlendirmesi ve kargilastirma yapilmistir. Elde edilen en iyi dogruluk %98.8 orani ile GRNN
algoritmasindan elde edilmistir.

Anahtar Kelimeler: Makine Ogrenmesi, Meme Kanseri, Siniflama, Tahminleme, Teghis.
&

Abstract: Breast cancer is one of the most common cancer types in every region of the world.
Deaths from breast cancer are increasing exponentially every year. As with all cancer types, early
diagnosis is important in breast cancer and saves lives many times over. For this reason, many
studies are carried out to facilitate early diagnosis or to predict the disease early. Machine
learning methods are at the forefront of the methods used in prediction applications. In this study,
general regression neural networks (GRNN), radial basis function (RBF), decision tree forest
(DTF) and gene expression programming (GEP), support vector machines (SVM) and multilayer
perceptron (MLP) were analyzed on the Wisconsin Diagnostic Breast Cancer dataset. According
to the results obtained, a performance evaluation and comparison were made between the
classifiers to contribute to the early diagnosis of breast cancer by using machine-learning
algorithms. The best accuracy was obtained from the GRNN algorithm, it is 98.8%.
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Introduction

The most common type of cancer is breast cancer which is seen in middle-aged women all over the world.
Apart from this, there are cases where it is seen in different age groups or gender. It is an important disease
that causes death for most individuals. Although it is especially seen in women, the same threat is present
for men as well. It is the second most common type of cancer after lung cancer. It is the main cause of cancer

deaths, especially in women. (1) In Figure 1, breast cancers incidence and mortality rates graph are shown.

Estimated age-standardized (World) incidence and mortality rates (ASR) per 100 000 person-years
in 2020 for the 10 most common cancer types, worldwide for both sexes and all ages
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Figure 1. Breast Cancer incidence and mortality rates worldwide (2).

According to the data published by the Ministry of Health, the incidence of breast cancer is 46.3 per 100
thousand in the world, while it is 92.6 for Northern European countries, 39.2 for East Asia, 38.3 for the
United States, and 45.6 for Turkey. As in most types of cancer, these negative results can be prevented by
early diagnosis. If it can be detected at a relatively early stage, patients' mortality rate from breast cancer
can be reduced. Thanks to the newest, most effective, and most advanced monitoring methods with
different types of biomedical equipment, most of these cancers are diagnosed while the disease is still in
the localized stage.

Connection points with lymph are very critical. Breast cancer is a disease that occurs as a result of a tumor
that occurs due to the change and uncontrolled proliferation of one of the cell groups that make up the
breast tissue. Similar to other types of cancer, cancerous tissue tends to spread. In cases of breast cancer,
the disease first spreads to the immediate surroundings and then to the lymph nodes close to the breast.
With early diagnosis, this spread can be prevented to some extent and the patient can regain her health.
Even if it does not result in death otherwise, breast loss in this process has a great psychological effect,

especially on women. Even this situation may be the subject of a different study on its own.
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We can briefly summarize the main causes of the disease as follows:

e Especially in women between the ages of 50-70 and in the post-menopausal period,

¢  Genetic factors (family history of the disorder)

e Having had breast cancer before,

¢ Early menstruation, late menopause,

¢ Having never given birth or having the first birth after the age of 30,

e Having given birth but not breastfed the baby,

e Taking long-term hormone therapy,

¢ Using cigarettes and tobacco products,

e Obesity,

e Lack of physical activity
We can list the common symptoms of the disease as a palpable hardness or mass in the breast, asymmetry
or changes in shape & direction between the breasts, recession in the nipple or breast skin, redness in the
breast, scar, eczema, etc., swelling in the armpit, and discharge in the breast. However, even the most
common of these symptoms, stiffness and swelling, may not be seen. Compared with men, women have
an approximately 100 times higher lifetime risk of developing breast cancer. Apart from being a female
individual, increasing age is the most important risk factor (3,4).
The application of machine learning techniques in healthcare analytics is increasing day by day. Certainly,
the analysis of the patient's clinical data and the judgment of the physician are the most important features
of diagnosis (5). It has been observed that the results obtained from the classification methods are close to
the actual ones in the studies carried out to solve or increase awareness of many medical problems and
prevent them. Since cancers are long-term diseases, although this process has a direct impact on the life
expectancy or quality of the patient, it also contributes economically to the public by increasing the quality
of life of health personnel and reducing the burden on the health sector. Accurate and timely prediction of
breast cancer enables doctors and healthcare providers to make the most appropriate decision about patient
treatment.
According to studies, breast cancer is the most common type of cancer that causes death in women. For
this reason, there are many studies conducted in this field. Especially, machine learning has serious success
rates in predicting the future from existing disease data. In this study, various machine learning algorithms
were applied to breast cancer disease data shared by the University of Wisconsin. Recently, it has provided
prolongation of life expectancy in cancer patients with early diagnosis and treatment opportunities. The
data and publications published by the World Health Organization support the ideas on this subject. The
aim of the WHO Global Breast Cancer Initiative (GBCI) is to decrease global breast cancer deaths by 2.5%

per year, thereby preventing 2.5 million breast cancer deaths globally between 2020 and 2040. Decreasing
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global breast cancer deaths by 2.5% per year will prevent this. 25% of breast cancer deaths in women under
70 by 2030 and 40% by 2040 (Breast Cancer, 2021). The primary way for this purpose is seen as early

diagnosis. Some examples of benign and malignant tumors can be seen in Figure 2.

Benign samples Malignant samples

Figure 2. Breast cancer samples types images (6).

With the acceleration of development in the fields of biomedical engineering and computer technologies,
various clinical factors have been recorded to support scientific studies on the early diagnosis and
treatment processes of many diseases. The situation is similar in breast cancer disease. (7). In this study,
GRNN, RBF, GEP and DTF methods are used.

The GRNN network needs less sampling than other networks for the learning procedure. One advantage
of the GRNN network is that a single iteration is sufficient to achieve the desired outcome. Therefore, it is
easy to implement and is frequently used for estimation in modeling and classification problems (8).

The RBF neural network also consists of a three-layer feed-forward architecture, but the hidden layer
mostly uses the Gaussian function and is called the radial basis layer. Each neuron includes a point-
centered RBF. Centers and spreads are calculated by training. To apply the RBF kernel function to the
distance using the spread values, a traced neuron calculates the Euclidean distance of the input vector and
the test case from the neuron's center point (9).

Decision tree ensembles (DTEs) are prediction methods that can more easily capture relevant features.
Among different DTEs, Random forest (RF) is generally faster, but more resistant to noise and congestion.
Several trees are generated that can classify each instance, and the prediction tag for a particular sample
member is resolved by the voting mechanism base on all tree predictions. Each tree in RF is constructed
using a subset feature and substituted random sampling.

DT models are clear and have the ability to make transparent models; Since it is built by combining in DTEs

like RF, it also inherits the set of rules from the previous generation and therefore changes in size and takes
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on a complex shape. It is seen that the studies are generally based on improving the process of determining
the accuracy of cancer diagnosis by researchers. And this approach is done through community learning
and it is sometimes overlooked that the situation involves an interpretive process. (10).

A DT iteratively classifies each possible results of the data. It can basically be modeled as a network
diagram of each non-leaf node having a specific attribute test, each branch a result of that test, and each
leaf node a classification or decision on it. The node at the top label of the tree is called the root node, which
corresponds to the best. It has applications for datasets in many fields. (11).

GEP is an improved way based on genetic algorithm and genetic programming (12). Parse trees of genetic
programming like protein molecules in their complex and unique hierarchical structure. Parse trees can
perform a wide variety of functions, but a weakness is that their breeding by modification is very limited
in evolutionary terms. Only a limited range of changes is possible, as changes must occur in the parse tree
itself. In the literature, special genetic operators have been developed that change the branching between
trees by working at the tree level. Although this approach has advantages, it can sometimes cause some
limitations. For example, in the crossover operation, branches are selected that are swapped between two
parent trees to generate new offspring by developing mathematically dense blocks of content with smaller
but complex structures to develop hierarchical solutions. Unlike natural point mutation, the mutation
operator in GP selects a node in the detached tree and proceeds by replacing the underlying branch with a
new branch created, which is usually applicable for tree structures that are not too large (13).

In its most basic form, the SVM method can be summarized as the use of a hyperplane to distinguish
between two classes of data (14). By using WBCD dataset, cancer individuals or healthy individuals can be
categorized for early detection of breast cancer. Since this situation is modeled as a classification problem,
it can be easily solved with SVM.

The MLP algorithm is artificial neural network based and an artificial neural network is a mathematical or
computational model based on a biological neural network. In other words, ANN is a simulation of the
biological nervous system. One of the usage areas of ANN is classification and multilayer perceptron is
often preferred in this area. In our study, MLP was preferred for classification. An MLP generally uses an
input layer, an output layer, and at least one hidden layer (15,16) .

Our aim is to predict and diagnosis breast cancer with this study by using machine-learning algorithms.
The content of this paper is organized with 4 section exclude abstract part. Section 1 introduction consist
of information about previous studies and their results about breast cancer. In section 2 explain materials
and methods. Experiments and results describe the proposed methodology and for all results in section 3.

Section 4 concludes the paper.
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Material and Methods
Dataset

In our study, Breast Cancer Wisconsin Diagnostic dataset is used which is obtained from University of
Wisconsin Hospitals Madison Breast Cancer Database (17). 3 different data sets were created with these
data. These are Wisconsin Breast Cancer (Original), Wisconsin Diagnosis Breast Cancer (WDBC),
Wisconsin Prognosis Breast Cancer (WPBC)(18). We collected a scientific dataset of breast cancer patients
from Kaggle the features of dataset are computed from a digitized image of a breast cancer sample obtained

from fine-needle aspirate (FNA) (19).Dataset has 569 samples (Benign: 357 Malignant: 212) and 11 features.

They are listed below:
i Id
ii.  Diagnosis
iii.  Radius
iv.  Texture
v.  Area
vi.  Perimeter
vii.  Smoothness
viii.  Compactness
ix.  Concavity
x.  Concave points

xi.  Symmetry

Xii. Fractal dimension

Methods

All experimental procedures were performed using Matlab 2020b version in this study. Matlab machine
learning toolbox is used for this study. GRNN, RBF, DTF, GEP, SVM and MLP models are applied the
dataset.

GRNN is a single pass learning algorithm. It has been shown that the algorithm provides smooth
transitions from one observed value to another, even when working with sparse data in a multidimensional

measurement space (20). Basic formulas of GRNN are shown

Di=X—-X)"(X-X))
D?
Yi=1Yiexp (— 552)

n o Df
i=1 (_ 202

YX) =
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X; refers to normal distribution. Y is predicted value. D; represents Euclidean distance and exponential
part is corresponded to Gaussian kernel function. Basic GRNN structure can be find in Figure 3. GRNN

parameters and kernel function details are shown in Table 1.

8

Figure 3. A sample of GRNN.

Table 1. GRNN methods parameter values.

GRNN
Parameter type Type, Value or Range
Kernel Function Gaussian
Neuron Number 2
o 0.001-10
Validation 10 cross-fold validation

RBF has three main parts: input, hidden and output layers. Radially symmetric basis functions prefer in
hidden layer (21) (RBF architecture in Figure 4). This model performance is based on spread and maximum
number of neurons. The hidden neurons consist Gaussian transfer functions because these function outputs
are reversely proportional to the space from the center of the neuron. Parameters and kernel information

is shown in Table 2.

Figure 4. A sample of RBF.

DTF is one of the machine learning algorithms used in both classification and regression problems with a
predefined target variable. It has a top-down flow. Decision trees are often developed with a design goal

of human-like thinking. In this respect, it is simpler to understand, interpret and visualize the data.
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Table 2. RBF methods parameter values.

RBF

Parameter type Type, Value or Range
Kernel Function Gaussian
Neuron Number 56

A 0.001-10

Regularization Lambda for 1.6400e-007 after 4 iterations.
final weights
r 0.001-513.421
Validation 10 cross-fold validation

Decision trees are recursive structures. They start from a basic node, divide into new branches and form

the tree structure. When the algorithm runs by using parameters in Table 3, the entered value proceeds in

a certain way by looking at the nodes and gives results.

Table 3. DTF methods parameter values.

DTF

Parameter Type

Type, Value or Range

Number of Trees in Forest

200

Max. Tree Levels

50

Genetic programming is built with tree-like individuals that can represent mathematical expressions (22).
The GEP algorithm is also an approach that simulates biological evolutionary processes to mine a function
that has the best fit for representing data relationships. GEP consists of five basic components. These are
function set, terminal set, fitness function, control parameters, and termination condition (12) . The
algorithm uses processes such as selection, crossover and mutation to generate offspring in the evolution
process. Each offspring is evaluated with a fitness function. Like natural selection, an individual with good
fitness has a better chance of being selected to produce the next generation. The process and development
continue until a satisfactory function is found that can describe the data relationships. Population size,
maximum generations, head length and genes per chromosome are effective values for GEP algorithm.
Selection of fitness function is one of the basic criteria for algorithm performance. The hits with penalty are
basic fitness function type but it is very efficient, and it uses in literature commonly. It is based on TP and

TN values.
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fi is the fitness function. It refers an individual program corresponds to the number of hits. It is shown

below formula:
If (TP = 0or TN; = 0)
then f; = TP + TN
elsef, =0

So, for this fitness function, maximum value of fitness is given by f,,,, = n. In here n refers to the number

of fitness cases. GEP architecture is used by using parameters and function in Table 4.

Table 4. GEP methods parameter values.

GEP
Parameter Type Type, Value or Range
Population Size 50
Maximum Generations 2000
Head Length 6
Fitness Function Number of hits with
penalty

Multilayer perceptron (MLP) is well known machine learning method. MLP architecture is consisted of 3
layer one of them is hidden layer. Activation function is selected logistic function for hidden and output
layers. The back propagation algorithm, which is widely used in the training of MLP type ANNSs, aims to
optimize the weighted connections between the input layer hidden layer and the hidden layer-output
layers depending on the error occurring at the network output. The input and associated output vector are
used to train the network. After the input vector that determines, the pattern is given to the first layer of
the network, it passes through the hidden layers in between and reaches the last output layer with the help
of weights. After each neuron in the network receives the arithmetic sum of the weight vectors terminating
in it, the result is transferred to all neurons of the next layer depending on the activation function used (23—
25).

Support vector machine (SVM) was suggested by Vapnik et al (26). It is a method used differently in many
breast cancer classification applications containing images (27,28) and numerical data. SVM is a frequently
used method in regression and classification problems. In some cases, feature extraction is powered by
different approaches such as the F score. In this study, it was used for the diagnosis of breast cancer, which
was reduced to a classification problem. The basic structure in the SVM algorithm is to determine a
boundary line between groups. One of the important criteria of the determined border line is a place far
from the data of both groups. However, the place where this border line will be found should be the farthest
place from the members of the two groups. One of the most important criteria in the SVM algorithm is how
to draw this boundary. Besides, kernel function selection is important. In this study, linear kernel function

is used for SVM method. (29-34).
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Experiments and Results

We followed flowchart for our study in Figure 5. Firstly, we started pre-processing applications. This step
includes determination of train- test data rate, and selection of training type. Then, determining method
and application of selected method are followed. Obtaining results evaluated calculated comparison

criteria and the last step analysis and discuss the performance criteria.

Pre-processing

Test

Figure 5. Flowchart of study’s steps.

The confusion matrix, the number of correct and incorrect predictions, is obtained by dividing the number
values into classes and summarizes the prediction results by giving information about the model applied.

The confusion matrix applied in this study is shown in Table 5.

Table 5. Confusion matrix.

Actual Value Predicted Value
Positive Negative
Positive True positive (TP) True negative (TN)
Negative False positive (FP) False negative (FN)

Our performance criteria are shown in below formulas(35-38):

B TP + TN
" TP+TN +FN +FN

Prediction accuracy (%)

TP
Sensitivity (%) = TPTFN x 100
Specificity(%) = _TV x 100
TN + FP
Positive predictive value (%) = L x 100
TP + FP
Negative predictive value (%) = L x 100
TN + FN

In this study, WDBC data were classified by using four different methods. The accuracy, sensitivity,

specificity, positive predictive and negative predictive values are obtained. It has been observed that
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GRNN has the highest learning performance. The results of these classifications are shown in Table 6

(training) and Table 7 (test).

Table 6. Classification results for training data.

Methods Accuracy (%) Sensitivity (%)  Specificity (%) Positive Negative
Predictive Predictive
Value (%) Value (%)

GRNN 100% 100% 100% 100% 100%

RBF 98.07% 95.75% 99.44% 99.02% 97.53%

GEP 95.96% 92.92% 97.76% 96.10% 95.88%

SVM 98.77% 97.64% 99.44% 99.04% 98.61%

MLP 98.07% 96.23% 99.16% 98.55% 97.79%

Table 7. Classification results for test data by four methods

Methods Accuracy (%)  Sensitivity (%)  Specificity (%)  Positive Negative
Predictive Predictive
Value (%) Value (%)
GRNN 98.77% 96.70% 100.00% 100.00% 98.08%
DTF 96.31% 95.75% 96.64% 94.42% 97.46%
RBF 96.13% 91.98% 98.60% 97.50% 95.39%
GEP 94.55% 91.51% 96.36% 93.72% 95.03%
SVM 97.19% 95.57% 98.04% 96.67% 97.49%
MLP 97.54% 95.75% 98.60% 97.60% 97.51%
Accuracy (%)
100,00%
99,00%
98,00%
97,54%

97,00%

96,00%

95,00%

94,00% 94,55%

93,00%

92,00%

GRNN DTF RBF GEP SVM MLP

Figure 6. Comparison of the methods accuracies.

Among the applied methods, the GRNN estimator was validated and tested, and comparisons were made
with experimental datasets. Graphical representation of percent error during GRNN validation in Figure 6
is made in comparison with other methods. It is clear from the figure that 1.3% error was found during

maximum GRNN validation. It requires less training data compared to other ANN models. F-Measure,
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AUC are 0.98, 0.99 respectively. The GRNN approach can be used to predict the diagnosis of breast cancer
with an accuracy of 98.77%. When all metrics are examined, it is seen that the model that provides the
highest success is GRNN (in Table 8). This is followed by MLP and SVM respectively. It was observed that
the lowest accuracy was obtained with the GEP model. It has been seen that the GEP algorithm has a lower
performance than other algorithms. In addition, a detailed comparative performance analysis of the
method used in the study with the studies in the literature was made. Experimental results show that the

proposed method is effective and can be used by doctors for early diagnosis.

Table 8. GRNN methods classification result.

Actual Value Predicted Value
B TN=357 FP=0
M TP=205 FN=7

Conclusion and Discussion

Breast cancer is one of the leading causes of death among women worldwide, and the development of new
approaches to screening, diagnosis and treatment of breast cancer has an important role in reducing the
death rate. This article proposes a comparative approach for the prediction, diagnosis and classification of
breast cancer using different machine learning algorithms. Using machine learning approaches, we
observed that the 569 patients with benign and malignant tumors included in this study had a success rate
of over 90% in all methods in predicting their condition.

In the literature, besides the studies in which the methods are used separately, there are many studies in
which hybrid methods are recommended. Information on the results obtained in these studies is shown in
Table 9.

The use of 569 pieces of data is the most important limiting factor of this study. For this reason, it would
be beneficial to carry out the necessary studies to spread the study and to form an opinion by supporting
it with similar datasets.

Although there are many studies in the literature with WBCD dataset, there are very limited studies using
GRNN and 10-fold cross validation. This study is thought to be an example for future GRNN-based hybrid
studies.

In future studies, the features of the cell image such as radius, texture, perimeter, area, compactness,
concavity and concave points, which are among the features that make up the data set, can be examined
more deeply and converted into tools for future clinics. Treatment decisions with machine learning
methods in the diagnosis and treatment of breast cancer. When the results are evaluated, it is seen that the

GRNN method is more successful than other methods in terms of accuracy on the data in question.
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Table 9. Literature review.

Author Method Efficiency (%)
Sumbaly et al.(38) J48 94,36%
Akdundogdu (22) GEP 96,66%
Akay (32) F-Score- SVM 99,51%
Yavuz and Eyupoglu (8) GRNN 93,75%
Agarap (30) MLP 99,03%
Hamsagayathri and Sampath (39) Random Forest 96.66%
Kiyan and Yildirim(40) RBF 96.18%
Elgedawy(41) Random Forest 99.42 %
Chaurasia et al.(42) NB 97.36%
Asri et al.(34) SVM 97.13 %
Alzubaidi et al. SVM 97.00%
Islam et al.(43) SVM 97.00%
Chaurasia and Pal(44) SVM 96.20%

In future studies, it is recommended to apply GRNN-based hybrid methods to increase this rate. First, a

hybrid of the methods used in this study can be considered. In addition, the results obtained not only with

the data, but also with the output of images taken from many biomedical devices can be supported (45). It

is hoped that the integration of imaging methods will have a positive effect when examined in current

studies. The effect on the performance of the methods can be analyzed by using different data

preprocessing steps. In addition, the proposed method can be compared with different machine learning

algorithms that were not used in the study, or studies can be carried out using deep learning methods.
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Oz: Egitimde teknoloji kullanimi giderek yaygin hale gelmektedir. Kullanilan teknolojilerden biri
de uzaktan egitimdir. Baslangic1 18. yiizyila dayanan uzaktan egitim teriminden ilk kez 1892
yilinda bahsedilmistir. Uzaktan egitim, egitim ihtiyacini karsilayan geleneksel orgiin egitime
alternatif yollardan birisidir. Uzaktan egitimin kullanildig1 egitim alanlarindan biri olan saglik
bilimleri egitiminde bir¢ok teknolojik uygulamanin kullanimi, sinirsiz tekrar yapma imkani ve
klinige ¢ikmadan gerekli 6n becerilerin kazanilmasi acisindan biiyiik 6nem tagimaktadir. Ancak
saglik bilimleri alaninda 6nemli yeri olan laboratuvar ve klinik uygulamalarda sadece uzaktan
egitim yonteminin eksikliklere neden olabilecegi ve bu nedenle uzaktan egitim sistemlerinin
geleneksel Orgiin egitimin yerini alamayacag: diistiniilmektedir.

Anahtar Kelimeler: Cevrimici Ogrenme, Saglk Bilimleri, Uzaktan Egitim.
&

Abstract: The use of technology in education is becoming increasingly common. One of the
technologies used in teaching is distance education. The term distance education, which dates
back to the 18th century, was first mentioned in 1892. Distance education is one of the alternative
ways to traditional formal education that meets the educational needs. The use of many
technological applications in health sciences education, which is one of the educational areas
where distance education is used, is of great importance in terms of unlimited repetition
opportunities and the acquisition of necessary pre-skills before going to the clinic. However, it is
thought that the distance education method alone may cause deficiencies in laboratory and
clinical practices which have an important place in the field of health science,s and therefore, it
can’t replace traditional formal education.
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Giris

Yasamin her alanimi onemli derecede etkileyen teknolojik gelismeler siiphesiz ki egitim alanimi da
etkilemistir. Teknoloji, egitim i¢in ayrilan kaynaklarin etkili bir sekilde kullanimini saglamasi, 6grenme
ortamina esneklik kazandirmasi ve egitimin niteligini arttirmas: gibi avantajlar1 nedeniyle egitim alanina
entegre edilmeye calisiimaktadir (1). Egitimde kullanilan teknolojilerden biri de uzaktan egitimdir.
Baslangici 18. yiizyila dayanmaktadir. Uzaktan egitim teriminden ilk kez 1892 yilinda bahsedilmistir (2).
Literatiire bakildiginda; uzaktan egitim i¢in kullanilan teknolojilere gore internet egitimi, web tabanh
egitim, webe dayali egitim ve e-0grenme gibi kavramlarin da kullanildig1 goriilmektedir (3). Uzaktan
egitim yiiksekogretimde de kullamilmaktadir (1). Yiiksekogretimde uzaktan egitim uygulamalarinin
gelistirilmesine yonelik 1978 yilinda Milli Egitim Bakanlig1 (MEB) tarafindan “Agik Universite” kurulmasi
onerilmesiyle birlikte 1981 yilinda Anadolu Universitesi biinyesinde ilk Agik Ogretim Fakiiltesi iiniversite
diizeyinde kurulmustur (4). Uzaktan egitim faaliyetlerinde 2000’li yillardan sonra ise ciddi bir artis
yasanmis ve Yiiksek Ogretim Kurumu (YOK) tarafindan 2005 yilinda “Uzaktan Egitim Komisyonu”
kurulmustur (5). Uzaktan egitim, herkese yasam boyu 0grenmeyi saglayan, firsat esitsizligine ¢6ziim
getiren, zaman ve mekandan bagimsiz, kendi kendine 6grenmeye dayali ve etkilesimli egitim seklidir (3).
Uzaktan egitim modeli kisiye bilisim teknolojilerine hakim olma ve teknolojiyi kullanabilme zorunlulugu
getirmekle birlikte ayn1 zamanda kisiye kolaylik, hiz ve egitim alaninda yeni firsatlar sunmaktadir (6).
erisememe, erisim problemlerinin yasanabilmesi, duyussal ve psiko-motor davranislarin
kazandirilmasinda yetersizlik gibi dezavantajlar1 da mevcuttur (7). Ozellikle saglik bilimleri alaninda
laboratuvar, atdlye gibi beceri ve tutum kazandirmaya yonelik uygulama gerektiren derslerin uzaktan
egitim ile verilip verilemeyecegi tartismalidir. Saghk bilimleri alaninda klinik uygulamalar egitimin
vazgegilmez bir parcasidir. Klinik uygulama egitimi, dgrencilerin teorik bilgisini uygulama becerisiyle
biitiinlestirmesini, kazandig1 becerilerini gelistirmesini ve deneyimleyerek &grenmesini saglamaktadir.
Ayni zamanda Ogrencilerin, mesleki yeterlilik, profesyonel kimlik, ekip c¢alismasi, iletisim, elestirel
diistinme, kritik karar verme gibi konularda da becerilerini gelistirmektedir (8). Klinik uygulamali
derslerde uzaktan egitimin, birebir uygulama eksikligi, 6grencinin gercek klinik ortamda kendini yetersiz
hissetmesi, psiko-motor davramnislarin kazandirilmasinda yetersizlik gibi dezavantajlar1t mevcuttur. Tiim
diinyay1 etkisi altina alan yeni tip koronaviriis (COVID-19) pandemi déneminde saglik bilimleri alaninda
uzaktan egitim konusu tekrar giindeme gelmistir. Viriis yayiliminin yavaslatilmasi amaciyla tiim iilkede
yliz ylize egitime ara verilmis ve hem siireci etkili yonetebilmek hem de 6grencilerin donem kaybetme ve
mezun olamama gibi magduriyetlerinin engellenmesi igin uzaktan egitime ani ve zorunlu bir gecis
yapilmistir (9). Universitelerde uzaktan egitim alt yap1 sistemleri olusturularak, cevrimigi ders, ders
kaynaklarinin sisteme yiiklenmesi, devam kontrolii, 6dev atama, not verme ve mesajlasma gibi 6zellikleri
olan uzaktan egitim sistemleri araciligiyla uzaktan egitim faaliyetleri yiliriitiilmiistiir (10). Bu dénemde
saglik bilimleri alaninda yalnizca teorik konular islenmis, laboratuvar calismalar1 ve klinik uygulamalar
ertelenmistir. Merkezinde insan olan saglik hizmetlerinin niteligini, pandemi doneminde tiimiiyle uzaktan
egitimle gerceklestirilen klinik uygulamalarin olumsuz yonde etkileyebilecegi belirtilmektedir (8). Bu
dogrultuda Ogrencilerin uzaktan egitime karsi goriis ve deneyimlerini irdelemek mevcut ve gelecek
uygulamalarin yeniden gézden gecirilmesi a¢isindan énemlidir. Bu derlemede uzaktan egitim kavrami ve
saglik bilimlerinde 6grenim goren 6grencilerin uzaktan egitime iliskin goriis ve deneyimleri incelenecektir.

Uzaktan Egitim

Uzaktan egitim, geleneksel nitelikteki egitim-6gretim sorunlarma bir secenek olarak, egitim faaliyetlerini
diizenleyenler ve gerceklestirenler ile Ogrenciler arasi iletisim ve etkilesimin cesitli 6zel ortamlar
araciligiyla belirli bir merkezden saglandigi bir Ogretim yontemi modelidir (2). Uzaktan egitim
uygulamalarma bakildiginda 6grenen ve Ogreten arasindaki etkilesim 6n plandadir. Uzaktan egitim
modelleri, senkron (es zamanli) ve asenkron (es zamansiz) olmak iizere ikiye ayrilmaktadir. Senkron
egitim, 6greten ve 6grenenin cesitli yollar ile ayn1 anda gevrimici egitim platformunda etkilesim kurmasina
olanak saglayan egitim modelidir ve 6greten ile 6grenenin ayni ortamda bulunma zorunlulugunu ortadan
kaldirir. Senkron egitim, sanal siif uygulamalari, sohbet odalari, ekran paylasimi, etkilesimli beyaz tahta
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uygulamalari, sesli ve goriintiilii gortisme uygulamalari, ortak tarayici penceresi gibi araglar ile
gerceklestirilmektedir (11). Asenkron egitim ise 6grenen kisinin 6gretenden bagimsiz olarak egitimini
alabildigi ve 6grenene kendi kendine 6grenme imkan saglayan egitim modelidir (12). Asenkron egitim,
egitim materyallerinin mektup, radyo, televizyon veya bilgisayar araciligiyla 6grencilere iletilmesiyle
gerceklestirilmektedir (13). Uzaktan egitimin amaci, egitimde var olan simirliliklarin kismen veya tamamen
ortadan kaldirilmasi ve boylelikle egitim olanaklarinin daha genis topluluklara ulastirilmasini saglamaktir
(14). Uzaktan egitimde teknolojiler, basili materyaller, radyo-televizyon yayini, videokonferans sistemi,
bilgisayar uygulamalar1 ve web uygulamalari olarak siniflandirilmaktadir (15).

Son yillarda yeni bir uzaktan egitim kavraminin literatiirde yer aldig1 goriilmektedir. Diinyada 2019'un
sonlarma dogru hizla yayilip salgina déniisen COVID-19 nedeniyle Mart 2020’de Diinya Saglik Orgiitii
(DSO) tarafindan pandemi ilan edilmis ve pandemi siirecinin baslangiciyla birlikte “acil uzaktan egitim”
kavramu literatiire girmistir (16). Acil uzaktan egitim, pandemi gibi kriz durumlarinda yiiz ytiize egitimin
gecici olarak hizlica teknoloji ortamina aktarilmasi olarak tamimlanmaktadir. Acil uzaktan egitim
uygulamalar1 COVID-19 pandemisi nedeniyle olusan kiiresel egitim krizine yonelik hemen uygulamaya
konulmus ve pandemide kurtarici olmustur. Uzaktan egitim ve acil uzaktan egitim birbirinden farkh
kavramlardir;

e Uzaktan egitim planli 6grenme-6gretme faaliyetleri iceren bir egitim sistemiyken acil uzaktan
egitim pandemi siirecinin getirdigi “zorunluluktan dogmus” bir yontemdir.

e Acil uzaktan egitim, kriz zamaminda var olan olanaklarla egitimi devam ettirme cabasidir.
Uzaktan egitim ise belirli bir amag¢ dogrultusunda alana 6zgili kuramsal ve uygulamaya yonelik
birikimleri kullanma, sistematik ve planli etkinliklerle egitimi siirdiiriilebilir hale getirme
cabasidir.

o Acil uzaktan egitim bir zorunluluk iken uzaktan egitim bir segenektir.

e Acil uzaktan egitim, teknolojik araglarin yardimiyla kriz zamanlarinda uzaktan erisimle 6grenme

faaliyetlerini yiiz ylize egitime benzetme stirecidir (17).
Uzaktan Egitimin Tarihsel Gelisimi

Diinyada Uzaktan Egitimin Tarihsel Gelisimi

Uzaktan egitimin baslangic1 18. yiizyila dayanmaktadir. Diinyada uzaktan egitimin tarihsel gelisimine
bakildiginda;

e 1728 yilinda mektup ile stenografi dersleri verildigine dair Boston Gazetesi'nde reklamlar
bulunmustur.

e 1890l yillarda Avustralya’da bir {iniversite tarafindan kampiis disina agik bir egitim programi
ylirtitiilm{istiir.

e 1930'lu yillarda radyo, ¢ogu okul tarafindan egitim araci olarak kullanilmaya baglanmistir.

e Ik kez uzaktan egitim teriminden 1892 yilinda bahsedilmistir. Bu terim 1906 yilinda Wisconsin
Universitesi yoneticisi olan William Lighly tarafindan yazilan bir metinde kullanilmistir (2).

o Ingiltere’de 1969 yilinda “Ingiliz Agik Universitesi” kurulmus ve bdylece uzaktan egitimin
yliksekdgrenimde de kullanilabilecegi anlasilmistir (5).

Diinyada uzaktan egitimin gelisim asamasi {ic donemde ele alinmaktadir (Sekil 1):
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I. Dénem-Yazisarak:
Mektupla (172011 yillar)

Diinyada Uzaktan 1. Dénem-Gorsel-isitsel Araglarla:
Egitimin Gelisim —1~1 Radyo-televizyon, agik {iniversite,
Asamalari telekonferans (1925-1980)

I1I. Dénem-Biligim Tabanl:
[nternet-Web (1990-...)

Sekil 1. Diinyada Uzaktan Egitimin Gelisi Asamalari.

Tiirkiye’de Uzaktan Egitimin Tarihsel Gelisimi

Tiirkiye’de uzaktan egitimin tarihsel gelisimine bakildiginda;

[lk kez 1927 yilinda halkin okuryazar olmayan kesimine okuma yazma dgretilmesi amaciyla egitim
alanindaki sorunlarin goriisiildiigii bir toplantida giindeme gelmistir.

1960 yilinda “Mektupla Ogretim Merkezi” adinda Istatistik ve Yaym Miidiirliigii biinyesinde bir
kurul olusturulmustur.

1962 yilinda mektupla 6gretim yoluyla mesleki bilgi ve becerisini arttirmak isteyenlere ve
egitimlerine cesitli sebeplerden dolayr devam edemeyen cocuklara ve yetiskinlere egitim
verilmistir.

Teknolojinin gelismesiyle birlikte 1968 yilinda Tiirkiye Radyo Televizyon Kurumu (TRT)
tarafindan egitsel programlar yaymlanmaya baslanmistir.

Film Radyo Televizyonla Egitim Merkezi tarafindan 1973 yilinda ilkokul, ortaokul ve liseler i¢in
egitsel programlar yayinlamaya baslanmistir (18).

Yiiksekogretimde uzaktan egitim uygulamalarinin gelistirilmesine yonelik 1978 yilinda MEB
tarafindan “Acik Universite” kurulmas: 6nerilmistir.

1981 yilinda ilk Agik Ogretim Fakiiltesi Anadolu Universitesi biinyesinde iiniversite diizeyinde
kurulmustur (4).

1992 yilinda agik 6gretim lisesi ve 1998 yilinda 6-7 ve 8inci sinif egitimini veren agik ilkogretim
okulu MEB biinyesinde agilmistir (19).

Uzaktan egitim faaliyetlerinde 2000'li yillardan sonra ise ciddi bir artis yasanmis ve YOK
tarafindan 2005 yilinda “Uzaktan Egitim Komisyonu” kurulmustur.

Istanbul Universitesi 2009 yilinda uzaktan egitim hizmeti sunmaya baslamistir. Yine 2009 yilinda
Atatiirk Universitesi Uzaktan Egitim Uygulama ve Arastirma Merkezi kurulmustur.

2011 yilinda Atatiirk Universitesi Agikogretim Fakiiltesi agilmistir (5, 20).

Tiirkiye’de ise uzaktan egitimin gelisim asamalar1 dort donemde ele alinmaktadir (21) (Sekil 2):
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I. Dénem-Tartisma ve Oneriler:
Kavramsal (1923-1955)

II. Dénem-Yazisarak:
) Mektupla (1956-1975)
Tirkiye'de Uzaktan
Egitimin Gelisim —
Asamalari ITI. Dénem-Gorsel-Isitsel
- Araglarla:

Radyo-Televizyon (1976-1995)

IV. Dénem-Biligim Tabanl:
internet-Web (1996-...)

Sekil 2. Tiirkiye’de Uzaktan Egitimin Gelisim Asamalari.

Ek olarak diinya ¢apinda COVID-19 pandemisi nedeniyle acil uzaktan egitim uygulamasina gecilmistir
(22). Turkiye’de ilkogretim ve ortadgretimde MEB tarafindan gelistirilmis olan Egitim Bilisim Ag1 (EBA)
platformunda dersler yayinlanmistir. Internet erisimi gerektiginden dolay1 ayrica televizyonda uzaktan
egitimde bir arag olarak kullanilmistir. YOK ise MEB ile eszamanli bir sekilde iiniversite diizeyinde egitime
iliskin olarak {ilkedeki tiim {iniversitelerin ¢evrimici egitime gec¢mesi talimatini vermis ve hizlica
yonergesini yayinlamistir. Ek olarak ¢evrimici egitim altyapisi olmayan {iniversitelere destek hizmetleri
sunmaya baslamistir (23).

Uzaktan Egitimin Avantajlar1 ve Dezavantajlar

Uzaktan egitim, egitim ihtiyacin1 karsilayan geleneksel orgiin egitime alternatif yollardan birisidir.
Uzaktan egitimin avantajlar1 olmakla birlikte dezavantajlar1 da s6z konusudur (24).

Uzaktan egitimin avantajlar1 su sekildedir:

e Ogrencilerin evlerinden talep ettikleri zamanlarda egitimlerini tamamlama imkan1 sunar.

e Ogrenenlere zamam esnek olarak kullanmasim saglayarak zaman kazandirir.

¢ Yer ve maliyet agisindan ekonomiktir.

* Yavas Ogrenen ve hizli 6grenenlerin ¢atismasini engeller.

o Ders igerikleri ve miifredat hizli bir sekilde giincellenebilir.

e Ogrencilerin 6grenme siirecinde aktif rol oynamasina imkan tanr.

e Zengin igerik, gorsel medya imkanlari ile 6grenmeyi kolaylastirir ve derse ilgiyi arttirir.

e Ogretmen ve 6grenci arasinda kalabalik siif ortaminda meydana gelen olumsuzluklari ortadan
kaldirir.

e Calisan bireylerin ve yetigkin bireylerin egitimlerini siirdiirebilmelerine olanak saglar.

e Bireyler uzaktan egitim ile mekana bagli olmaksizin herhangi bir yerden derse katilim saglayabilir
(2, 25, 26).

Uzaktan egitim dezavantajlari ise su sekilde siralanabilir:

e Laboratuvar, atolye gibi beceri ve tutum kazandirmaya yonelik uygulama gerektiren dersler
uzaktan egitimde verilemeyebilir.

e Uzaktan egitim igin iletisim teknolojileri gereklidir.

e Ogrencilerin sosyallesmesi engellenebilir.

e Yardimsiz ve kendi kendine 6grenme zorlugu ¢eken 6grencilere yeterli yardim saglanamayabilir.
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e Cok fazla katilimcinin oldugu sanal siniflarda dgreten her bir 6grencinin sorularina zamaninda
cevap veremeyebilir ve onlarla bire bir ilgilenemeyebilir.

e Uzaktan egitim bireysel ve bagimsiz olarak 6grenme disiplini olmayan Ogrenciler icin kendi
kendine ¢alisma zorlugu getirir.

¢ Bilisim teknolojileri hakkinda kisinin bilgi sahibi olmasin gerektirir.

¢  Geleneksel yiizyiize orgiin egitim gibi kisinin sozlii iletisim becerilerine katki saglayamayabilir (6,
26, 28).

Eszamanli uzaktan egitimde 6grencilerin karsilastiklar: sorunlarin arastirildig: bir calismada, 6grencilerin
%54’tinlin internet erisiminden kaynakli eszamanli derslere giremedigi, %20’sinin sanal smiflar1 sikici,
%19'unun gereksiz buldugu ve 6grencilerin biiyiik bir kisminin ise sanal smif ders saatlerinin uygun
olmadigindan yakindig1 saptanmistir (29). Yine 6grencilerin senkron egitimde karsilastiklar: sorunlarin
belirlenmesi amaciyla yapilan bir ¢alismada, dgrencilerin sanal smnif sistemini kullanirken ve egitmen ile
yazi yazarak iletisim kurarken zorlandigi, ders saatlerinin 6grenciler i¢in uygun olmamasi ve derslerin kisa
siireli olmasi gibi sorunlar yasadiklari goriilmiistiir. Bunun yaninda senkron derslerin kaydedilmesinin
ogrenciler tarafindan sonradan izlenebiliyor olmasinin 6grenme i¢in énemli oldugu saptanmistir. Ayrica
egitmen faktoriiniin de dersin anlasilmasi acisindan etkili oldugu belirtilmistir (30). Literatiire bakildiginda
yapilan ¢alismalarda uzaktan egitimin avantajlar1 ve yasanan sorunlar ortaya konulmaktadir (31-35).

Saglik Bilimlerinde Uzaktan Egitim Siireci

Uzaktan egitimin, Orgiin 6gretim yonteminin tamamlayicisi ve kalitesini artiran bir yontem olarak
degerlendirilmesi ve egitim programlarinda geleneksel orgiin egitim yoOnteminin alternatifi olarak
goriilmemesi gerektigi belirtilmektedir (3). Uzaktan egitim, egitim siirecinde orgiin egitim kurumlarinin
disinda da geleneksel simif igi 6gretim yapilmaksizin tek basma uygulanmaktadir (36). Ancak saglik
bilimleri egitiminde tek basina uzaktan egitim uygulamasi konusu tartismalidir. Saglik bilimleri egitimi
alaninda teori derslerinin yaninda klinik uygulama egitimleri biiyiik 6nem tasimaktadir. Uzaktan egitim
ile klinik uygulama derslerinin etkin bir sekilde verilip verilemeyecegi konusu netlik kazanmamuistir. Bu
alanda yapilan sirl sayida ¢alismalar incelendiginde 6grencilerin ¢ogunlugunun uzaktan egitime
yonelik olumlu tutum sergiledigi ancak klinik uygulama dersleri i¢in uzaktan egitimi uygun bulmadiklar1
goriilmektedir. Hemsirelik 6grencileri ile yapilan bir calismada, 6grencilerin biiyiik bir kisminin (%83,5)
uzaktan egitimin laboratuvar ve klinik uygulamalarda eksikliklere sebep olacagmi diisiindiigii
bulunmustur (37). Fizyoterapi ve Rehabilitasyon boliimii 6grencileri ile yapilan bir calismada, 6grencilerin
web tabanli uzaktan egitim deneyimleri incelenmis ve 6grenciler tarafindan web tabanli uzaktan egitimin
teorik dersler i¢in kullanilabilecegi, zaman ve mekan bagimsizlig1 sagladig: ancak uygulama dersleri igin
kullaniminin uygun olmayacag: bildirilmistir (31). Hemsirelik 6grencilerinin web tabanli uzaktan egitim
ile verilen hemsirelik dersine iliskin goriislerinin belirlenmesi amaciyla yapilan baska bir ¢alismada ise
ogrenciler uygulamasi olmayan kuramsal derslerin web tabanli uzaktan egitim seklinde verilmesinin
uygun oldugunu belirtmistir (32). Web destekli egitimin, orglin 6gretim yontemini destekleyici yonde
kullanildiginda, 6grencilerin bilgi ve becerilerini olumlu yonde etkileyebilecegi belirtilmektedir (36). Son
siif hemsirelik 6grencilerine web tabanli uzaktan egitim seklinde verilen hemsirelik siireci 6gretiminin
bakim plani hazirlama becerisine etkisini degerlendirmek amaciyla yapilan bir calismada, miifredat
programina ek olarak verilen web tabanli uzaktan egitim seklinde verilen hemsirelik siireci 6gretiminin,
ogrencilerin bakim plan1 hazirlama becerilerini gelistirmelerine yardimci olabilecegi belirtilmistir (33).

Ulkemizde saghk bilimlerinde egitim cogunlukla orgiin &gretim ile verilmekte iken hem yeni tip
koronaviriis kaynakli COVID-19 enfeksiyonunun neden oldugu pandemi siirecini etkili bir gekilde
yonetebilmek hem de dénem kaybetme ve mezun olamama gibi durumlar ile 6grencilerin magduriyet
yasamamasi i¢in uzaktan egitim hizl bir sekilde hayata gecirilmistir (9). COVID-19 pandemi siirecinde,
yapilan bir calismada, %97’si saglik bilimlerinde 6grenim goren ve acil yapilandirilmis web tabanli uzaktan
egitim alan 6grencilerin goriisleri sorgulanmigtir. Bu ¢alismaya gore 6grencilerin %60,7’si web tabanlh
uzaktan egitimin kendi hizlarinda 6grenmelerine olanak sagladigini, %84,4’ti web tabanli uzaktan egitimin
yliz ylize egitim kadar etkili olmadigini, %45,7’si web tabanli uzaktan egitimin yiiz ylize egitime alternatif
oldugunu, %74,6’s1 6grenilenlerin ¢cabuk unutuldugunu, %49,9'u 6gretim elemanlari ile rahatca iletisim
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kuramadiklarini ve %53,9'u ise egitimler sirasinda teknik sorunlar yasadigini bildirmistir. Ek olarak
calismada web tabanli uzaktan egitimin 6grencilerin teorik bilgi diizeyine katkisinin uygulama becerisine
katkisindan daha fazla oldugu goriilmiistiir (34). Yine COVID-19 pandemi siirecinde Fizyoterapi ve
Rehabilitasyon Boliimiinde o6grenim goren oOgrencilerin uzaktan egitim konusundaki tutumlarmin
incelenmesi amaciyla yapilan calismada, 6grencilerin %78,5’i teorik dersler icin ve %87,5'1 ise uygulamali
dersler icin uzaktan egitimin verimliligini diisiik bulmustur (38). Hemsirelik 6grencilerinin COVID-19
pandemi doneminde yasadiklar1 sorunlarin belirlenmesi amaciyla yapilan calismada ise dgrencilerin
cogunun teori ve uygulamali derslerin uzaktan egitim ile yetersiz olacagini ve okulun uzayacagim
diisiindiikleri ancak okulu dondurmayi diisiinmedikleri belirtilmistir. Ogrencilerin yasadiklar1 sorunlar
egitimin yiiz ylize olmamasi, uzaktan egitim alt yapisindaki sorunlar, imkan kisitlilig1, smnav kaygisi ve
pandeminin getirdigi duygudurum temalar1 altinda toplanmistir (9). Saglik Bilimleri Fakiiltesi'nde
Ogrenim goren Ogrencilerin uzaktan egitime yonelik goriislerini degerlendirmek, uzaktan egitimin
avantajlar1 ve dezavantajlarini ortaya koymak amaciyla yapilan bagka bir calismada, 6grencilerin uzaktan
egitimin zaman ve mekan esnekligi saglamasi, sosyal hayat: aktif stirdiirme olanag1 yaratmas: ve diisiik
maliyetli olmasini en biiyiik avantaj olarak ifade ettikleri belirtilmistir. Elektrik ya da internet baglantisinin
kesintiye ugramasi, laboratuvar ve atolye gibi uygulamali derslerdeki simirliliklar ve dgrenci-ogretmen
etkilesiminin zayif olmasini ise en biiyiik dezavantaj olarak belirttikleri bildirilmistir (35). Pandemi
stirecinde hayata gegcirilen uzaktan egitimin klinik uygulama zorunlulugu bulunan saghk bilimleri
programlarini etkiledigi goriilmektedir.

Sonug ve Oneriler

Orgiin egitimde verilen derslerin uzaktan egitim ile verilmesinin iiniversite ve 6grenci agisindan egitim
ihtiyaclariin daha hizli karsilanmasi, yiiksek 6grenci kapasitesinin bulunmasi, egitmen eksikliginin
giderilmesi, giincel bilginin egitim siirecinde etkin bi¢cimde kullanilmas1 ve uygun teknoloji ile kolaylikla
sanal sinif olusturulabilmesi gibi avantajlar1 olmasinin yaninda uzaktan egitimde iletisimsel, egitimsel ve
sistemsel sorunlar goriilebilmektedir. Uzaktan egitimin kullanuldig1 egitim alanlarindan biri olan saghk
bilimleri egitiminde birgok teknolojik uygulamalarin kullanimi, siursiz tekrar yapma imkani ve klinige
¢ikmadan gerekli 6n becerilerin kazanilmasi agisindan onemlidir. Ancak saglik bilimleri alaninda biiyiik
Onem tasiyan laboratuvar ve klinik uygulamalarda sadece uzaktan egitim yonteminin eksikliklere neden
olabilecegi ve bundan dolay1 uzaktan egitim sistemlerinin geleneksel 6rgiin egitimin yerini alamayacag:
diisiiniilmektedir. Simirli sayida yapilan calismalarda da 6grenci goriis ve deneyimleri bu yondedir. Bu
nedenle uzaktan egitimin geleneksel orgiin egitime destek veren bir egitim modeli olarak benimsenmesi,
orgiin egitime entegrasyonunun saglanmas: ve ozellikle uygulamali olan saglik bilimleri egitiminde 6rgiin
egitimin dneminin g6z ard: edilmemesi gerekmektedir.
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Oz: Vena cava inferior duplikasyonu nadir goriilen konjenital vaskiiler bir anomalidir. Literatiire
gore goriilme sikhigr %0,2- %3 arasindadir ve genellikle asemptomatiktir. Bu makalede iki
hastada rastlantisal olarak tespit edilen vena cava inferior duplikasyonu sunulacaktir. Vaskiiler
anatomik varyasyonlarin bilinmesi vendz girisimsel radyolojik islemler, derin ven trombozu
yonetimi, incomplet lenf nodu diseksiyonu ve retroperitoneal cerrahiler sonrasi hayati

komplikasyonlar1 6nlemede oldukg¢a 6nemlidir.

Anahtar Kelimeler: Duplikasyon, Konjenital Vaskiiler Anomali, Nadir Varyasyon, Vena Cava

Inferior.
&

Abstract: Duplication of the inferior vena cava is a rare congenital vascular anomaly. According
to the literature, its incidence is between 0.2%-3% and it is usually asymptomatic. In this article,
duplication of the inferior vena cava, which was detected incidentally in two patients, will be
presented. Knowledge of vascular anatomical variations is very important in preventing vital
complications after venous interventional radiological procedures, deep vein thrombosis
management, incomplete lymph node dissection and retroperitoneal surgeries.
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Nadir Bir Varyasyon: Vena Cava inferior Duplikasyonu
A Rare Variation: Duplication of Inferior Vena Cava

Giris

Vena cava inferior (VCI) diyafragma’nin altinda bulunan yapilarin biiyiik béliimiiniin vensz kanini kalbe
tagir. VCI, vena iliaca communis dextra ve sinistra’min 5. lumbal vertebra corpus’unun saginda birlesmesi
ile olusur ve aorta’min saginda yukar: dogru yiikselerek karacigerin facies visseralis’inde bulunan sulcus

vena cava’ya oturur. Daha sonra 8. ve 9. torakal vertebralar hizasinda diyafragma’daki foramen vena
cava’dan gecerek atrium dextrum’a agilir (1).

VCI, gestasyonun 6. ve 8. haftalari arasinda posterior kardinal, subkardinal, suprakardinal ve vitellin
olarak adlandirilan dort ¢ift embriyolojik venin yaptig gesitli anastomozlar sonucunda olusur (2, 3). Bu
kompleks olusumun cesitli basamaklarindaki degisiklikler nedeniyle bazi varyasyonlar geligebilir. VCI
varyasyonlar1 nadirdir ve goriilme siklig1 yaklagsik %0,2 ile %3 olarak bildirilmektedir. VCI'un bu nadir
varyasyonlarindan biri de VCI duplikasyonu’dur (4).

VCI duplikasyonu, Natsis ve arkadaslari (2010) tarafindan sag ve sol VCI arasindaki preaortik anastomoz
govdesinin goriiniimiine ve altta yatan embriyolojik oOzelliklere gore smiflandirlmistir (4). Bu
simiflandirmaya ek olarak farkli VCI duplikasyon tipleri de literatiirde bildirilmektedir (5-7). VCI
duplikasyonu asemptomatiktir ve bizim olgularimizda oldugu gibi genellikle rastlantisal olarak tespit
edilmektedir. Bu makalede bilgi ve belgeleri kullanilan olgulardan bilgilendirilmis onam alinmistir.

Olgu1l

Bir iiniversite hastanesi'ne getirilen 32 yasindaki erkek hastanin lumbal vertebra kirig1 nedeniyle Radyoloji
Anabilim Dali'nda ¢ekilen bilgisayarli tomografi (BT) tetkikinin koronal reformat goriintiilerinde (A) vena
cava inferior'un (IVC) Aorta’nin (Ao) her iki tarafinda yer aldi1 ve soldaki vena cava inferior'un vena
renalis sinistra ile (a) birlestigi izlenmistir. Ayni hastanin aksiyel BT kesitlerinde (B, C) ortada aorta
abdominalis (Ao), her iki tarafinda ise vena cava inferior’lar (IVC) izlenmistir (Resim 1).

Resim 1. Koronal (A) aksiyel (B, C) BT kesitlerinde vena cava inferior (IVC) duplikasyonu izlenmektedir.
Hem koronal hem de aksiyel kesitte Aortanin (Ao) her iki yaninda vena cava inferior (IVC)’lar
izlenmektedir.

——
Abant Saglik Bilimleri ve Teknolojileri Dergisi - https://dergipark.org.tr/tr/pub/sabited

98



Siddika Halicioglu, Saadet Erdem

Olgu 2

Bir {iniversite hastanesinde lomber disk hernisi operasyonu planlanan 50 yagsindaki erkek hastanin BT
tetkikinin koronal reformat goriintiilerinde (A) vena cava inferior'un (IVC) aorta’nin (Ao) her iki tarafinda
yer aldigy, sol tarafta ¢ift vena renalis (a, al) bulundugu izlenmistir. Aksiyel BT kesitinde (C) inferiorda
izlenen vena renalis (al) sol vena cava inferior ile birlesmekte sonrasinda ise bu vena cava inferior {iistte
bulunan vena renalis sinistra (a) ile birlesmektedir. Ayni hastanin aksiyel BT kesitlerinde (B, C) ortada aorta
abdominalis (Ao), her iki tarafinda ise vena cava inferior’lar (IVC) izlenmistir (Resim 2).

Resim 2. Koronal (A) aksiyel (B,C) BT kesitlerinde vena cava inferior (IVC) duplikasyonu izlenmektedir.
Koronal kesitte Aorta’nin (Ao) her iki yaninda vena cava inferior’lar ile birlikte sol tarafta ¢ift vena renalis
(a, al) izlenmektedir. Aksiyel kesitlerde ise hem aorta’nin (Ao) her iki yaninda vena cava inferior’lar (A,
B) hem de inferior vena renalis’in (al) sol vena cava inferior ile birlestigi (C) izlenmektedir.

Tartisma

Vena cava inferior, normalde vena iliaca communis dextra ve sinistranin 5. lumbal vertebra corpus unun
sag tarafinda birlesmesi ile olusan en biiyiik tek venlerden biridir. Bu ven {i¢ farkli1 embriyolojik kokenden
ve dort cift embriyolojik venin birlesmesi ile olusur. Bu kompleks gelisim siirecinin herhangi bir
basamaginda meydana gelen degisiklik varyasyonlarin ortaya ¢ikmasina neden olabilir (2, 3). Literatiir'de
vena cava inferior’a ait 14 farkli varyasyon bildirilmektedir (8). Bu varyasyonlardan biri de vena cava
inferior duplikasyonu’dur. Natsis ve arkadaglar1 (2010) vena cava inferior duplikasyonu'nun 3 farkl tipini
tarif etmektedir. Bunlardan ilki, Tip I ya da major duplikasyon da denilen bilateral simetrik ve preaortik
govde ile ayni kalinlikta olan iki vena cava inferior’dan olusur. Ikincisi, Tip II ya da minér tip olarak
adlandirilir ve bilateral simetrik fakat preaortik govdeden daha ince iki vena cava inferior’dan olusur. Son
olarak tarif edilen tip ise Tip III ya da asimetrik tip olarak adlandirilir. Tip III'te solda kiigiik, sagda daha
biiyiik iki vena cava inferior ile sag vena cava inferior'dan daha biiyiik bir preaortik gévde ya da solda
kiiciik vena cava inferior, daha biiyiik preaortik govde ve preaortik govdeden daha biiyiik sag vena cava
inferior goriliir (4).

Vena cava inferior duplikasyonu’nun en yaygin sekli, her bir vena iliaca communis’ten iki farkl1 vena cava
inferior'un ¢ikmasidir (9). Genellikle sol vena cava inferior, renal venler seviyesinde biter ve sag vena cava
inferior’a katilmak i¢in abdominal aortanin oniinden geger (4, 6). Vena cava inferior duplikasyonu, atnali
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bobrek ve diger iireteropelvik bileske anomalileri ile birlikte de bulunabilir (8, 10). Bununla birlikte 2.
olgumuzda oldugu gibi bu varyasyona ¢ift vena renalis sinistra da eslik edebilir (3).

Bu varyasyon, gilinlimiizde non-invaziv goriintiileme tekniklerinin gelismesi ile birlikte daha iyi tespit
edilebilmektedir (7). Ancak varyasyonun gozden kagirilarak kitle lezyonu ya da lenfadenopati olarak
degerlendirildigi, bu durumun yanlis teshise neden olabildigi ve bu nedenle gereksiz cerrahi girisim
uygulanan vakalarin bulundugu bildirilmektedir (7, 11). Literatiirde bu varyasyonun yanlslikla sakkiiler
aort anevrizmasi, sol pyeloiireterik dilatasyon, retroperitoneal kist ve ince barsak loopu olarak da
degerlendirilebilecegi belirtilmektedir (12).

Vena cava inferior duplikasyonu klinikte de g6z oniinde bulundurulmasi gereken bir varyasyondur.
Ozellikle bu varyasyonun, derin ven trombozu yonetiminde vena cava inferior’a filtre yerlestirilmesine
ragmen tekrarlayan pulmoner emboli kaynagi olabildigi bildirilmektedir (13, 14).

Sonug¢

Bu varyasyonun preoperatif donemdeki tespiti thoracoabdominal aorta cerrahisinde ve bobrek
transplantasyonunda hem alict hem de dondr agisindan kritik 6neme sahiptir (6, 15, 16). Bu tiir
operasyonlardan dnce vena cava inferior duplikasyonu olasiliginin atlanmamasi, goriintiileme yontemleri
ile tespit edilmesi operasyonun teknik yoniinii belirlemede faydali olacaktir.

Vena cava inferior duplikasyonu'nun bilinmesi radyologlar ve pek ¢ok cerrahi brans uzmanlar1 agisindan
dogru teshis ve dogru preoperatif planlamada oldukca 6nemlidir.
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Buccally Tilted and Placed Implant: an Applicable Implant Insertion Technique Alternative to
Conservative Implant Surgery for Patients with Extremely Atrophic Mandible

Ileri Derecede Posterior Mandibular Atrofili Hastalarda Konservatif Implant Cerrahisine Alternatif
Konforlu Bir Implant Yerlestirme Teknigi: Bukkale Egimli Implant Yerlestirme
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Oz: Posterior mandibula bolgesi kismen veya tamamen atrofik hastalarmin rehabilitasyonu igin yanaga dogru egimli
yerlestirilmis implant ile kombine standart abutment yerlestirilmesi operasyonu yapild1. Inferior alveoler sinirin
lokalizasyonu ve implantin pozisyonu, implantasyonun egim derecesi, horizontal ve vertikal mesafeler ve benzeri
degerlendirmeler sinire zarar vermemek adina 6nceden yapildi. Konik 1smnli bilgisayarli tomografi goriintiilerinin
analizinden sonra, implantlar orta krestalden 3 mm bukkale dogru yatirilarak yerlestirildi. Bu sekilde alt1 hastaya
implantlar1 uygulandi ve bir yillik takip siiresinde degerlendirildi. Bukkal mesafe alt molar bélgede mandibular kanal
seviyesinde lingual mesafeden daha yiiksekti. Mandibular molar bolgede ortalama dikey kazan¢ mesafesi 4,92
mm'‘ydi. Implant yerlestirme simiilasyonu 6ncesi ilk degerlendirmede mandibular kanal {izerindeki dikey yiikseklik
yaklasik olarak 7,25 mm‘yken, elde edilen implant uzunlugu 10,25 mm'ye kadar ¢ikarild. 1mp1antlarm egim derecesi
ise ortalama 22°ydi. Klinik vakalar bu metodolojinin cerrahi fizibilitesini dogruladi. Implantlarin bukkale egimli
sekilde yatirilarak yerlestirilmesi yontemiyle, herhangi baska bir cerrahi prosediir gerekmeksizin atrofik posterior
mandibula hastalarinda daha uzun, dolayisiyla da stabil implantlarin yerlestirilmesini saglayabiliriz.

Anahtar Kelimeler: Atrofik Mandibula, 1mplant Yerlestirme Teknigi, Kismi Digsizlik.
&

Abstract: A standard abutment placement operation combined with an implant placed towards the cheek was
performed for the rehabilitation of patients whose posterior mandible region is partially or completely atrophic. The
localization of the inferior alveolar nerve and the position of the implant, the inclination degree of the implantation,
horizontal and vertical distances and similar evaluations were done beforehand in order not to damage the nerve.
Subsequent to the analysis of cone beam computerized tomographic images, buccally placed and tilted implants were
inserted for each patient placed 3mm buccally away from the midcrest. Implant operations were performed on 6
patients and there was a one-year follow-up period. The buccal distance was higher at the level of the mandibular canal
in the lower molar region than the lingual distance. The average vertical gain distance in the mandibular molar regions
was 4.92 mm. While the mean vertical height on the mandibular canal was 7.25 mm in the initial evaluation, before
implant placement simulation, the obtained implant length was increased to 10.25 mm on mean. The average
inclination degree of the implants was 22°. Clinical cases certified the surgical feasibility of this methodology. With the
method of placing the implants by tilting them into the buccal, we can provide the placement of longer and therefore
stable implants especially in extreme atrophic posterior mandible cases without the need for any other surgical
procedure.

Keywords: Atrophic Mandible, Implant Placement Technique, Partially Edentulous.
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Introduction

Vena Rehabilitation of patients with fully and partially edentulous maxilla and mandible is a very common
clinical situation. The treatment of these patients has been provided with traditional total or partial
removable prostheses for many years. Although these prostheses seem to solve the problem, they have
many disadvantages, especially for the patient. In fact, even though many patients had such prostheses
made, they could not use them and could not accept them. Increasing the quality of life of patients has
become an inevitable necessity for clinicians today, where life expectancy is considerably longer than in
the past. The rehabilitation of these patients, whose expectations have increased greatly, can be provided
with implant-supported prostheses, which the patient can adapt more easily, functional and aesthetic, and
increase the quality of life. Therefore, today's clinicians are more likely to encounter these patients in their
clinics and are busy with such treatments. The long-term positive and reliable effects of these practices led
to the widespread use of these methods (1).

Osseointegrated implants are more useful than traditional prosthodontics and can be easily used by
patients. However, with an implant-supported prosthesis, it is not so easy to provide good function,
phonation and aesthetics at the same time. The accuracy and success of the methods and surgical
procedures to be followed in the implementation of this planning, as well as not causing an iatrogenic
mistake, directly affect the success rate in the result (2). It should be noted that the jaw bone structure and
the level in edentulous areas may be unsuitable for the implant insertion (3,4). In such cases, in order to
increase the success of the operation, or in other words, to place a long-lasting dental implant, different
additional treatment methods such as bone augmentation, alveolar nerve lateralization or shorter implant
placement have been long since ventured (5,6).

Despite the efficient results of this methods, which have been shown in diverse clinical studies and been
preferred by oral-maxillofacial surgeons for many years, we cannot ignore the complications that may
occur. The most common complications are: donor site morbidity, bone graft resorption, paresthesia as
well as long treatment time and high treatment costs. Pancko et al. who did many studies on this subject,
have developed “lingually tilted endosseous implants” to eliminate the disadvantages of improved
surgical process. The greatest problem with this method was the increased stress on the bone surface of
the coronal implant and the mounting plane for these off-axis loaded implants (5).

Apart from that, in addition to the improvements in surgical reconstructive methods in direct proportion
with the increasing demand for prostheses, an appropriate diagnosis, planning and placement is very
important. Mandible before surgery and taking the teeth of the patient into account, enables the clinician
to maximize the implant-bone interface, while also allowing the implants to be placed in the most
appropriate areas, thus producing an optimal prosthesis in the final (5,7).

The aim of this clinical study is to present and compare the cases (which we consider to be advantageous
in many aspects) of total or partial edentulous patients with excessively atrophied mandibular posterior
region using this new method where implants are buccally tilted and placed, then combined with standard
abutments.

Case Series

From January 2018 to June 2019 six patients, who have been admitted to our clinic for the rehabilitation of
their partially missing teeth, especially those with posterior mandibular atrophy, were included in this
study. First of all, for the indication and planning of dental implants, computed tomographies were taken
of each patient; (CBCT) (1-CAT, Imaging Sciences International). In the clinical and radiographic
examination inadequate bone height was found at the mandibular molar area. We have received official
approval for this study from the local review committee in our region.

The jaw bone level above the inferior alveolar nerve of patients, whose mandibular posterior regions were
partially or completely edentulous, was below 7mm and the width of the alveolar bone was approximately
4mm.
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CBCT showed that patients had a mean vertical height (VH) of 5 mm afore the inferior alveolar nerve (IAN)
and an alveolar ledge density of 3.95 mm on top of the alveolar ridge (TToAC). The transverse bone
thickness was also restrained. The distance between TTBIoMC (transverse thickness between the internal
border of the buccal cortex and the buccal appearance of mandibular canal) and TTLoMC (transverse
thickness between the internal border of the lingual cortex and the lingual appearance of the mandibular
canal) at the level of mandibular canal (MC) was crosschecked. The measured values are shown at Figure
1. In the molar region, due to the insufficient jaw bone structure in many respects, it was planned
positioning the implants to be placed in a more buccally tilted way (Figure 2).

Figure 1. Schematic represantation of the buccally tilted and placed implant placement with different
parameters.

Figure 2. Preoperative panaromic view of the patient with prosthetic rehabilitation and intraoperatively
taken intraoral view of the patient with implant insertion shown parallelism and positioned.

Implant placements were performed according to the standard surgical procedures under the effect of
infiltrative local anesthesia (Ultracain DS, from firm Sanofi ventis in Istanbul-Turkey). To achieve the
necessary visibility of the alveolar bone, crestal and vertical releasing incisions at the anterior and posterior
sites were performed. A full thickness flap was elevated. The ideal position of the buccally tilted and
positioned implant was estimated to be an average of 3 mm buccally from the mid-ridge in order to achieve
the maximum implant length and provide parallelism by guiding the internal aspect of the buccal cortex
without injuring the mandibular nerve.

Osteotomy was performed according to manufacturer’s recommendation. Dental implants (3.7* 10mm or
3.7 11.5 mm) (Implant Direct LLC, Calabasas, Hills, CA, USA) were placed for each of the patient (Figure
2). The implants applied to patients are dental implants made of titanium, with high biocompatibility and
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superior mechanical properties. The surface properties of titanium dental implants can modulate tissue
reactions. Buccally placed and tilted implants (implant neck size 3.7mm and apically ended with 3.1mm)
were inserted in each patient placed 3mm buccaly away from the midcrest. Towards the end of the
operation silk cut sutures (from Dogsan Medical Supplies Industry, in Trabzon-Turkey) were used to close
the wound. Patients received an oral antibiotic (Largopen 1g, Bilim Pharmaceuticals, Istanbul, Turkey) and
analgesic (Majezik, Sanovel, Istanbul, Turkey) for the following first week of the surgery as a standard
regimen. The patients were regularly called and invited to conduct their clinical examinations to visit us
the next day after the operation.

CBCT images were also obtained to evaluate the implant position subsequent to the operation (Figure 3).
Fixed partial prosthesis was supported by two implants with 3-unit. The loading of implants with a 3-unit
bridge construction was managed with the final porcelain fused to metal prosthesis.
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Figure 3. CT axial view showed vertical gain and panaromic view of the patient implant superimposition
on mandibular canal.

In this study, six male patients (randomly selected) with the average age of 55 years accompanied us (Table
1). CBCT showed that the patients had an average of 6.2Imm VH and 3.78 mm TToAC. The average
measurements of TTBIoMC and TTLoMC were 3.57 mm and 0.26, respectively (Table 2).

Table 1. Demographic data and parameters were shown.

Age | Sex VH TToAC TTBloMC | TTLoMC Inclination Degree VG Implant size
Case 1 50 M 5 mm 3.95mm 3.35 mm 0.00 mm 21 6.85 mm 3.7 x 10 mm
Case 2 51 M 7 mm 3.61 mm 4.00 mm 0.00mm 25 4.50 mm 3.7x 11.5 mm
Case 3 62 M 6 mm 3.85 mm 3.45 mm 0.50mm 20 5.00 mm 3.7x 10 mm
Case 4 58 M 6.3 mm 3.7 rum 3.65 mm 0.40 mm 21 4.20 mm 3.7x 10 mm
Case 5 64 M 6.4 mm 4.00mm 3.20 mm 0.60 mm 22 4.60 mm 3.7x10 mm
Case 6 51 M 6.6 mm 3.60mm 3.80 mm 0.20 mm 23 4.40 mm 3.7x 10 mm

VH: Available vertical alveolar height above MC, TToAC: thickness of the alveolar ridge above or of the alveolar ridge in the molar
area of the lower jaw, TTBloMC: Transverse thickness between the inner edge of the cortex and the buccal aspect of the MC, TTLoMC:
Transverse thickness between the inner edge of the lingual cortex and the buccal aspect of the MC.

Table 2. The different parameters analyzed by CT.

Measurements Mean Values (mm)
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VH 6.21
TToAC 3.78
TTBloMC 3.57
TTLoMC 0.26
Inclination degree 22

Acquired length of implants 10.25
Vertical gain 4.92

VH: Available vertical alveolar height above MC, TToAC: alveolar ridge thickness on top of the alveolar ridge in the lower molar
area, TTBlIoMC: Transverse thickness between the inner edge of the cortex and buccal aspect of the mandibular canal, TTLoMC:
Transverse thickness between the inner edge of the lingual cortex and the buccal aspect of the mandibular canal.

The mean degree of inclination of the implant devices was 22°. The acquired implant length was increased
moderately to 10.25mm. The average distance of VG was 4.92mm at the posterior mandibular region. As
for the complications, in only one of our patients, partial numbness was observed in the right mandible
region innervated by the nervus alveolaris inferior, which extends from the right cheek to the basal region
of the mandible and anteriorly to the angular oris region, in the form of a sensory complaint. The return of
sensation was evaluated by the same clinician with regular visits from the patient. Standardized
neurosensory testing was repeated periodically in each 2 days for 2 weeks. Neurosensory testing is an
innovative, noninvasive tool Franciscan Health physicians use to measure neuropathy. Neurosensory
testing measures the pressure to the skin around a specific nerve, nerve damage can be determined by how
much pressure is needed before the person feels the touch.

Vitamin B tablets (Nerox B, Abdi ibrahim, Istanbul, Turkey) were administered only patients with
neurosensory problems during this period. Complete recovery was observed at the end of 2 weeks of the
follow-up period; all symptoms and paresthesia were resolved.

As for the requirement for minor additional surgical procedure, cauterization is required for the coronally
migrated gingiva around the implant neck region in 3 of 6 clinical cases. 4 out of 6 patients required the
removal of intact lingual bone.

For each patient, osseointegration was completed uneventfully and prosthetic rehabilitation was
administered on average 3 months after the operation. Standard abutments were used (because they were
quite compatible and sufficient) in prosthetic rehabilitation without the requirement of custom-angled
abutments for each patient. Fixed partial prosthesis functioned meanly well within the 48 months (range
36months- 60months) of the follow-up period (Figure 4). Otherwise, we would have to order custom-
angled implants specifically for each patient. This would be both more expensive and it would waste time.

In the follow-up period, there was no other significant surgical or prosthetic complication observed.
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Figure 4. Postoperative panaromic view subsequent to prosthetic rehabilitation.

Discussion

In addition to the technical advantages applied in this study, it may contain some risks. Although it is not
the case for every surgeon, the difficulty of implementation cannot be ignored for some cases. In addition
to the experience of the physician, the well-planned preoperative preparations will eliminate most of the
disadvantages and risks. Of course, planning the prostheses to be made on the implants and making the
most appropriate prosthesis planning in order to prevent future occlusal and chewing forces from
damaging the implant and surrounding tissues due to the special situation of the case should be included
in the preoperative preparation.

An experienced maxillofacial surgeon and even a dentist can use this method to provide a more
comfortable and quality life to their patients who have suffered from excessive bone loss for a long time
and whose quality of life has decreased.

Moreover the tactile sense of the surgeon can predict the histologic properties of the bone, and we are able
to estimate the healing prognosis of the bone in implant placement. Therefore, we can not fully explain
which parameter influences the results in the histological evaluation on the basis of the sense of touch (8).

Any damage to the implants and surrounding tissues placed with the most accurate and ideal prostheses
to be planned on these implants will be prevented during occlusal movements and chewing.

Meanwhile, in every case, as in the treatment of almost every disease, patient-physician cooperation and
the patients' compliance with the recommendations and rules of the physicians are of great importance.

It is obligatory for physicians to inform their patients in detail about the complications that may occur, the
risks that may arise from usage errors, and also the disadvantages (if any).

Recommendations

CBCT scanning has become an established tool in preoperative evaluation before placing an implant (9). It
has been suggested to use CBCT scanning when it is difficult to localize the Inferior Alveolar Nerve (and)
or the Foramen mentale (10). In cases of edentulous posterior mandible with insufficient alveolar bone, the
autogenous bone graft method, preferably taken from the crista iliaca, tibia or rib regions, have been
applied by many researchers and clinician for many years, to reconstruct the mandible. Although this
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method has generally had positive and effective results, it still has disadvantages such as continual bone
graft resorption, patient morbidity, donor site morbidity, long treatment periods and high treatment costs.

Another method used in such cases is the lateralisation of the “Inferior Alveolar Nerve” via nerve
transposition to enable appropriate length implant placement. However, “Nerve Transposition” is a
surgical attempt that can have many harmful consequences and is technically quite difficult risky to apply.
In the postoperative control, almost all patients had paresthesia along the mental nerve. The results of many
studies have shown that most of these patients have permanent neurosensory loss rates of more than 20%
and that a postoperative fracture of the mandible occurred (4,5).

Therefore, the measurements analyzed in CBCT and presented in the study, showed that the TTBloMC was
higher than TTLoMC. Although we didn’t need and use it in this study, it would be much safer for the
physician to use Computer Tomography (CT) in order to completely avoid the risk of the permanent nerve
damage. When measuring and comparing the distances at both the lingual and buccal sites of the MC, the
presence of sufficient transverse thickness at the buccal site of the MC would assist the buccally placed
implant management. Therefore, it was a forethought to place the implant in the buccal site of the MC to
eliminate the risk of additional surgical interventions with the inclusion of vertical bone augmentation,
nerve transposition and bone grafting applications. It has also been well-considered that the sifting of
improved surgical interventions will reduce operating time and surgical morbidity and also increment the
implant surface area using a full-length implant, reducing treatment duration and interval.

Placing lingually tilted implants has several different advantages: the avoidance of the necessity for a bone
graft, alveolar bone regeneration or nerve transposition of the toothless posterior mandible. In addition to
the benefits of placing lingually tilted implants, Pancko et al. identified a number of potential complications
and concerns. Most significant was the increased load on the bone surface of the coronal implant and the
attachment plane for these off-axis loaded implants (4). Studies by Hsu et al. have shown that the load on
the cortical bone increases three to four times more for each 30° increase in the load angle, compared to
similar axially loaded implants (11). Considering buccally placed and tilted implant management would
have several other benefits in patients with partially or completely toothless mandibular posterior areas as
defined for lingually inclined implants. As far as we research and know there has been no case in the
international literature regarding a buccally tilted and placed implant administration, neither clinically nor
radiologically. Slight buccally tilted and positioned implants (3mm buccally from the medial ridge) would
reduce the tilt grade of implants and decrease the probable danger for IAN damage.

Carefully drilling the implant and placing the implant, regarding the internal aspect of the buccal cortex
and parallel to the internal cortex, would also decrease the probable danger of IAN damage. For this reason,
under these conditions, the average degree of buccal tilt evaluated in our study was 22°. Due to the fact
that the resorption rate of the maxilla is higher than that of the mandible with time, the posterior maxillary
arch has a more palatal position than the posterior mandibular region with age. Herewith, a buccally tilted
and placed implant with standard abutments would also ensure low stress and tension on implant neck
zone during interocclusal loading, which would have a positive effect on the survival of the implant with
regard to interocclusal planning. Therefore, the interocclusal relationship between the mandible and the
maxilla is very important.

In this study “Conical shaped” implants were used. Even though tapered shaped implants were used in
all cases, adequate vertical reinforcement was acquired. The relationship between the clinical crown length
and the root length should also take the implant indication into account, during surgical and prosthetic
planning. Under the status of increment clinical crown length, due to the requirement of longer implant
fixation than the clinical crown length in a fixed partial denture, tapered implant fixtures would be used
instead of tapered implants to increment the VG. Therefore, tapered implants would be used when longer
implant fixation is required. The VG acquired with this treatment method would result in the insertion of
a longer implant with an increased implant surface area in order to obtain adequate stabilization. The
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recommended implant length would be 10.25mm due to the detected vertical winnings. The longer implant
with the larger implant surface has several advantages, which lead to increased stabilization and a long-
term successful survival time.

The probable disadvantages of inserting buccally tilted and placed implants would occur with the
placement of the healing screw and the placement of the abutment after the implant has been placed, as
the the intact bone remains in the central crestal area. Therefore, removal of left lingual intact bone to the
implant fixture neck region would be required in order to alleviate the placement of abutment or healing
screw. Due to the placement of implant just 3mm buccally away from the mid crestal region, buccal gingiva
migrated coronally and lingually, which makes it difficult to get an insight. This condition requires minor
additional surgical procedures. Likewise, cauterization is required for the coronally migrated gingiva
around the implant neck region. In such a case, it would still be more appropriate to correct the problematic
gingival structures with classical surgical methods rather than cauterization (because dental implants are
also metallic) in order not to damage the osseointegrated tissues around the implant. The removal of intact
lingual bone is required in the case. When planning the operation, confidential distance has to be taken
into account in order to avoid IAN violations. During implant placement, it would be a confidential IAN
distance to leave Imm of intact bone between the MC and the implant surface. There was no interval
between MC and implant surface in the one clinical case presented here, therefore transient nerve
paresthesia was observed which resolved within 2 weeks after the operation. Cauterization was required
for the coronally migrated gingiva around the implant neck region in 3 of 6 clinical cases. 4 out of 6 patients
required the removal of intact lingual bone.

Conclusion

In conclusion, the hypothesis of a buccally positioned and tilted implant placement would be preferable to
advanced surgery in the case of atrophic posterior mandible. Although the outcomes of this case report
support our hypothesis, the definitive evaluation should be obtained and confirmed with further similar
clinical investigations with more clinical cases. In order to increase the quality of life of many patients who
have problems in this regard, it is important to focus on the longer outcome evaluation of the rehabilitation
of patients with excessively atrophic mandibles. Meticulous surgery and a correct prosthetic approach and
regular follow-up after treatment the success rate of implants is high in patients. Success and risk of
complications the way to reduce the risk is to choose the treatment correctly and to design it case-specific,
systemic full dominance in the management of diseases, surgical principles of the person with high
anatomy knowledge properly fulfilled and undergoes postoperative care. In today’s technology one way
to reduce complications and failures is through the physician’s clinical team. Prosthetic specialist,
laboratory staff and biomaterial officials are also of importance has. Therefore still the best treatment for
complications is to prevent the occurrence of complications (12).
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