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ORIJINAL CALISMA

OKUL CAGI DONEMINDE VEYA SONRASINDA SUNNET
OLMA: RETROSPEKTiIF DEGERLENDIRME

Circumcision During School Age or After: Retrospective

Evaluation
Sevgi ULUSOY TANGUL', Atilla SENAYLI®

OzZET

Amag: Hastanemizin bulundugu bolgede siinnet gogunlukla okul 6ncesinde yani 6 yas ve 6ncesinde yapil-
maktadir. Okul 6ncesi donemini tercih edilmesindeki etken faktoriin ise ailelerin okul baslamadan bu siireci
tamamlamak istemeleri oldugu anlasiimaktadir. Bir kisim ¢ocuklarin ise genel tercihin aksine alti yas veya

'Yozgat Bozok Universitesi, Ustlinde stinnet olduklari tespit edildi. Calismamizda alti yas Ustl siinnet edilen hastalarin tercih nedenle-
Tip Fakiiltesi, rinin arastirilmasi ve islem surecinin degerlendirilmesi amaglanarak bu tercihteki faktorlerin tespit edilmesi
Gocuk Cerrahisi Anabilim Dali. planlandi.

Gereg ve Yontemler: Hastanemizde 2018-2023 yillari arasinda siinnet islemi yapilmis gocuklarin elektronik
ortamda arsivlerine ulagildi. Bu ¢ocuklardan 6 yas ve lzerinde olanlarin dosyalari incelendi. Bu gruptaki
hastalarin islem sonrasi poliklinik kontroliine gelenler galismaya alindi. Bu sayede stinnet islemi sonrasinda
okul ¢agi ve lstiinde yas grubunda olup islem sonrasi kontrole gelenlerin genel degerlendirilmesi yapildi.
Elde edilen sonuglar literatiirle kiyaslanarak degerlendirildi.

Bulgular: Stinnet islemi yapilan 1145 ¢ocuk tespit edildi. Cocuklarin 91’inin 6 yas ve lzerinde oldugu ve bu
hastalardan 53’lintin stinnet sonrasindaki kontrollere geldigi anlasildi. Bu gocuklarin okul yasi ve Usti grupta
siinnet ettirilme sebepleri cok faktérlii olarak gérildi. ileri okul dénemi yasi, beraberinde herni, inmemis
testis, entrezis, Henoch-Schonlein Sendromu gibi hastaliklarin varligi, yurtdisinda yasiyor olmak gibi du-
rumlar tespit edildi. Ortalama 1,3 glin yatis yapildi. Higbirinde komplikasyon olmadi ve kontrol muayeneleri
hepsinde normaldi.

Sonug: Genelde stinnet islemi okul 6ncesinde istenmesine karsi dis etkenler ve ailevi etkenler de islemin
ertelenme gerekgesidir. Ancak bu grup genel toplama gére azinliktadir. islemin etkisi agisindan siirecin bu
yaslarda yurGtilmesinin ek sorunlara sebep olmadigi gortimustir. Bolgemizdeki yas dagilimi geneline bakil-
diginda Ulkemizde yapilan bazi calismalarda 8 yas ve tizeri stinnet yapildigi igin sonuglarimizin oldukga farkl

Sevgi ULUSOY TANGUL, Dr. Ogr. U. oldugu anlasild.
(0000-0003-4573-1504)
Atilla SENAYLI, Prof. Dr. Anahtar Kelimeler: Siinnet; Fimozis; Siinnet Yasi

(0000-0002-9994-8162)

ABSTRACT

Objective: In the region where our hospital is located, circumcision is mostly performed before school, that
is, at the age of 6 and before. It is understood that the main factor in choosing the preschool period is that
families want to complete this process before school starts. It has been determined that some children are
circumcised at the age of six or above, contrary to the general preference. In our study, it was planned to
investigate the reasons for the preference of patients over the age of six who were circumcised and to eva-
luate the procedure process and to identify the factors in this preference.

Material and Methods: Electronic archives of children who underwent circumcision in our hospital between
2018 and 2023 were accessed. The files of these children aged 6 and over were examined. Patients in this
group who came to the outpatient clinic control after the procedure were included in the study. In this way,
after the circumcision procedure, a general evaluation was made of those who were in the school age and
above age group and came for post-procedure control. The results obtained were evaluated by comparing
them with the literature.

Results: 1145 children who underwent circumcision were identified. It was understood that 91 of the child-
ren were 6 years old and over and 53 of these patients came for follow-up checks after circumcision. The
reasons why these children were circumcised at school age and above were seen as multifactorial. Condi-
. tions such as advanced school age, presence of diseases such as hernia, undescended testicle, enuresis,
Yozgat Bozok Universitesi Tip Fakiiltesi;  Hanoch-Schénlein Syndrome, and living abroad were detected. The average stay was 1.3 days. There were
Cocuk Cerrahisi Anabilim Dali, Merkez, o complications in any of them and follow-up examinations were normal in all of them.

iletigim:
Dr. Ogr. U. Sevgi ULUSOY TANGUL

Yozgat, Tirkiye. Conclusion: Although circumcision is generally requested before school, external factors and family factors

are also reasons for postponing the procedure. However, this group is in the minority compared to the gene-
Gelig tarihi/Received: 04.05.2024 ral total. In terms of the effect of the procedure, it has been observed that carrying out the process at these
Kabul tarihi/Accepted: 04.07.2024 ages does not cause additional problems. When we look at the overall age distribution in our region, it was
DOI: 10.16919/bozoktip.1478630 understood that our results were quite different since some studies conducted in our country performed

circumcision at the age of 8 and above.

Bozok Tip Derg 2024;14(3):124-127
Bozok Med J 2024;14(3):124-127 Keywords: Circumcision; Phimosis; Circumcision Age
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ULUSOY TANGUL ve ark.
Stnnet

GIRIS

Stnnet islemi dlnyanin her yerinde bir saglik
uygulamasi olarak giderek yayilmaktadir (1). Amerika
Pediatri Birligi’nin (AAP) yayinlanan kilavuzunda stinnet
isleminin yararlarinin risklerinden ¢ok daha fazla
oldugu ifade edilmistir (2). Yapilan ¢alismalarda diinya
nifusundaki erkeklerin %30 - %40 kadarinin siinnet
olmus oldugu tahmin edilmektedir ancak kayitli
olmayan bilgilerle bunun daha fazla olabilecegi
on gorilmektedir (2). Bu rakamin Afrika’nin baz
Ulkelerinde erkeklerinde ortalama %62 seviyelerine
ciktigi ifade edilmektedir (3).

Sinnet yasi ilgili ise tlkenin kilturel, sosyal veya dini
gibi 6zelliklerine gore degiskenlik gosterebilmektedir (2,
4). Yahuditoplumundasinnetilk 7 glinde yapilmaktadir
(4). Amerika ve Avrupa’da da yenidogan ginleri tercih
edilmektedir (4). Ancak yenidogan doneminde siinnet
isleminin yapilmasi hala tartismalidir (2). En 6nemli
gerekee olarak ise yenidogan doneminde slinnetler icin
etik olarak uygun olmayacagi yoniinde gorisler ifade
edilerek bu gorislerin dogrulugunu ispat etmek icgin
medikal 6rnekler verilmektedir (1). Stinnet yasi igin bazi
toplumlarda ise 3-6 yas arasinda slinnetler kastrasyon
fobisi nedeni ile tercih edilmedigi ifade edilmektedir
(4- 6). Bunlara ragmen, cesitli tGlkelerde st cocuklugu
doneminde de sinnetlerin yapildigi anlasiimaktadir
(2). Afrika, Avustralya ve Polinezya toplumlarinda
eriskin dénemi genelde tercih edilir (4). Ulkemizde
ise slinnet puberte dncesinde yapilagelmektedir (4).
Ulkemizdeki siinnet yasi tercihinin bu kadar genis
bir donem olarak ifade edilmesinin sebebi puberte
oncesi doneminin hangi yas donemlerine denk geldigi
konusunda bolgesel farkhliklarin olmasidir.

insan haklari gruplari tarafindan siinnet isleminin
kisinin kendisi tarafindan onayi olmadikga yapilmamasi
yoninde faaliyetler devam etmektedir (1). Bu noktadan
yol ¢ikarak bazi yazarlar tarafindan en uygun yasin 14-
18 arasi oldugu ifade edilmektedir (1).

Yukaridaki bilgilerden anlasilabilecegi lzere siinnet
isleminin hangi yasta yapilacagl konusunda belirgin
goris farkhliklart vardir. Calismamizda klinigimizdeki
uygulamada alti yas Uzerinde siinnet yapilanlarin diger
yas gruplarindan neden ayristiginin degerlendirilmesi
amaclanmistr.

Bozok Tip Derg 2024;14(3):124-127
Bozok Med J 2024;14(3):124-127

GEREC VE YONTEM

Cocuk cerrahisi kliniginde 2018-2023 yillari arasinda
siinnet edilmis 1145 c¢ocugun elektronik ortamdaki
dosya bilgileri incelendi. Bu c¢ocuklarin dosyalari
degerlendirirken 6 yas ve Usti stinnet olan ¢ocuklarin
sayisinin Glkemizdeki bazi ¢alismalarin aksine azinlikta
oldugu anlasiimasi Gzerine konunun literatlr esliginde
incelenmesine karar verildi (4). Sidnnet edilen
cocuklarin yas ortalamasi, neden 6 yas ve Ustlinde
siinnet olduklari, baska hastaliklarinin olup olmadigi,
yatis streleri ve slinnet sonrasi iyilesme durumlari ele
alinmistir. Bu calisma icin Bozok Universitesi Girisimsel
Olmayan Klinik  Arastirmalar Etik  Kurulu’ndan
2024-GOKAEK-242_2024.04.24_19 protokol numarasi
ile etik onay alinmugtir.

BULGULAR

Yozgat Bozok Universitesi Cocuk Cerrahisinde 2018-
2023 wyillari arasinda toplam 1145 cocuk silinnet
edilmistir. Alti yas ve Ustl stinnet edilen 91 hastanin
klinik kontrollere gelen g¢ocuk sayisi 53’tiir (Figure
1). Bu grup c¢ocuklarin ortalama yas grubu 7,4’ dir.
On Ug¢ aile ¢ocuklari, beraberinde elektif sartlarda
ameliyat edilmeyi bekleyen baska hastaliklarin da
oldugu icin beklettiklerini ifade etmislerdir. Bir aile
yurtdisindan geldiklerini ve ancak imkan bulduklarini
beyan etmislerdir. Otuz dokuz aile ise bu yasta slinnet
ettirmeyi uygun bulduklarini ifade etmislerdir. Ek
hastaligi olan cocuklarin altisi opere edilmis ancak
8 cocugun medikal tedavinin yeterli olduguna karar
verilmistir. On hastaniniki giin cocuk cerrahisiservisinde
takibi yapilmistir. Kirk tG¢ hastanin islemi bir giin yatis
ile tamamlanmistir. Hastalarin hicbirinde komplikasyon
gorilmemistir. Takipleri sorunsuz olmustur. Bulgular
Tablo 1’de gosterilmistir.

TARTISMA

Siinnetin optimum sartlarin neler olacagl konusunda
gorus birligi yoktur. Optimum sartlar agisindan en 6nde
gelen tartisma sebebi ise erken yas gruplarinda mi
yoksa daha ileri yaslarda mi yapilmasinin dogru olup
olmadigl konusunda devam eden tartismadir (2, 4, 5).
Ustelik, stinnet yapilan cocuklarin yas farkliliklarina
gore karsilastirma yapilan calismalar ¢cok azdir (2).
Literatirde slinnet vyasinin okul donemi veya
sonrasinda oldugunu ifade eden uygulamalar vardir.
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Tablo 1. Alt1 yas ve Ustlinde siinnet edilen ¢ocuklarin islem nedenleri ve islem sonrasi stiregleri

Siinnet Nedeni/Hastalar | Hasta Sayisi | Hasta Yagi (Median-yil) | Yats (Median-giin) | Komplikasyon | Kontrol Ek Tedavi
Uygun Yas 39 7,4 1,2 yok Sorunsuz yok
Penil Web 1 17 1 yok Sorunsuz Web onarimi

Fimozis 3 6,8 1,3 yok Sorunsuz yok
Henoch-Schonlein 1 6 2 yok Sorunsuz yok
Penil Rotasyon 1 8 1 yok Sorunsuz Degloving
inguinal Herni 3 6,7 1,2 yok Sorunsuz Hernioraphy
Yurt Digi 1 9 1 yok Sorunsuz yok
Eniirezis 2 7 1 yok Sorunsuz | Davranis Tedavi
inmemis Testis 1 7 1 yok Sorunsuz Orsiopeksi
Balanopostit 1 11 1 yok Sorunsuz yok
Toplam 53 7,7 1,2 - - -

Endonezya’nin Bali bolgesinde tercih edilen ortalama
yasin 8 oldugu tespit edilmistir (7). Endonezya’da
siinnetin erken zamanda yapilmamasi konusunda
penisin kiiclik olmasinin sebep olarak gosterildigi tespit
edilmistir (7). Kore’de ise 10-13 yas arasinda siinnet
yapildigi gorilmektedir (7). Tanzanya’da yas tercihinin
10-19 arasinda oldugu ifade edilmektedir (3). Sahra alti
Afrika Ulkelerinde ergenlik cagindaki erkeklerin %30
ile %45’inin stinnet olmay! dusindikleri ¢alismalarda
tespit edilmistir (8). Bunun temel sebebi olarak saghk
ve HIV enfeksiyonlarina karsi tedbirli olmak istenmesi
gosterilmektedir (8). Ulkemizde yapilan bir calismada
ortalama yasin 8 yas oldugu goriisu ifade edilmektedir
(4). Ulkemizdeki ileri yas tercihinin gerekgesinin ise okul
caginda olan cocuklarda ailenin dini seremoni yapmak
istemesi ile beraber olan birkag farkli etkenin oldugu
belirtilmistir (4). Ulkemizdeki bir diger calismada ise
genel tercihin 6 yas ve Usti okul ¢agi ¢cocuklari oldugu
ileri stirilmektedir (5).

Yapilan bir calismada siinnet isleminin geciktirilme
sebepleri arastirilarak stinnet icin servis sartlarinin,
okul tatiline denk gelip gelmedigi, ikamet edilen
yerlerin siinnet yapilan yerlere uzakhg ve agri cekme
korkusunun etkili oldugu tespit edilmistir (3). Bizim
calismamizda ise genellikle gocugun daha biiyiimesini
beklemeyi isteyen aileler cocuklarinda inmemis testis,
inguinal herni, Henoch-Schonlein Purpurasi, enirezis
ve penil patolojiler gibi problemlerin varhgini sebep
olarak degerlendirmislerdir. Calismamizdaki bir gocukta
ailenin yurtdisinda yasamasi ve sinneti ulkelerinde

yaptirmak istemeleri etken oldugu gorilmustar.
Sinnetin gec¢ yapilmasi ile ilgili olarak olumsuzluk
olabilecegine dair calismalar da vardir. Bazi yayinlarda
7 vyas ve lzerinde yapilan slinnetlerde prematur
ejakulasyon ihtimali oldugu ifade edilmektedir (2).
Bizim hastalarimiz takiplerinde hem erken dénemde ve
hem de uzun donem takip edilebilen hastalarda klinik
sorunla karsilagilmamustir.

Sunnet islemi icin bir diger yas tercihi ise erken yas
dénemlerinde yapilmasidir. Amerika’da yenidogan
zamaninda yapilmasi durumunda daha etkin bir iyilik
hali olusturulacagina inanilmaktadir (7). Amerika
Pediatri Akademisi (AAP) yenidogan doneminde yapilan
siinnetlerin gelecekte olabilecek enfeksiyon, kanser
gibi sorunlarin giderilmesi acisindan degerli oldugunu
belirtmektedir (6). Turkiye’de yapilan bir calismada
1 yas altinda silinnet edilen gocuklarin oraninin %14
gibi oldugu ifade edilmistir. Avustralya’da ise bu 4 yas
ve alti olarak gérilmektedir (10). Ulkemizde yapilan
bazi calismalarda ileri doénemlerde siinnet yapan
kliniklerin aksine yas ortalamasinin 3,7-4,1 yil arasinda
tespit edilebildigi ifade edilmektedir (6). Calismamiz
sirasinda tespit edilen ve blylk cogunlugunu olusturan
siinnet yas grubunun da bu bulgu ile uyumlu oldugu
anlasilmaktadir. Cagimizda erken donem olsun veya
ge¢c donemde de anlasildig Gzere, slinnet yapma
gerekcelerinden biri de HIV enfeksiyonudur (9).
Ozellikle HIV enfeksiyonlarina karsi %60’dan fazla
azalmanin gorulmesi ile gdnilli stinnet olma sayisinda
artis olmustur (8). Dolayisiyla Afrika’da erken yas
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siinnetlerinin kabullenisi de artmistir (8). Yine Afrika’da
erken stinnet uygulamalari igin devlet baskanlig
himayesinde  programlar  gelistiriimektedir. ~ Bu
programlardan biri Zambiya’da gelistirilen yillik erkek
dogum miktarinin tamamini icerecek sekilde, yani 360
bin yenidogani siinnet etme programidir (9). Yenidogan
olarak planlama sebebi olarak hem kolay olmasi ve
hem de medikal etkilerin kolay yonetilebilmesi olarak
ifade edilmistir (9).

Sinnet vyasl tercihinde bazi Ulkelerde doénemsel
degisiklikler ifade edilmektedir. Bunun icin en baslica
orneklerden biri Avustralya’dir (10). Avustralya’da rutin
olarak siinnet uygulamasi 1950’lerde %85’lere ¢ikmistir
(10). Sonrasinda %50 seviyelerine gerilemistir (10).
Yirminci ylzyillda Avustralya’da hibrit model denen
bir sekilde stinnet yapilmaktadir (10). Kamu olanaklari
ile stinnet yapilmasi engellenmis ancak 6zel sartlarda
serbest birakilmistir (10). Halen, Avustralya’da yapilan
siinnetlerin hemen tamami 4 yasinda kigulk ¢ocuklarda
oldugu gorilmektedir (10).

Bltlin bu ayri uygulama tercihlerine ragmen, yapilan
calismalarda, yas gruplarina gore seksiiel disfonksiyon,
koitus sikhgi, hissetme, erektil fonksiyon ve cinsel
tatmin dizeylerinin degisik yas gruplarina goére
farklihginin olup olmadiginin arastirildigi bir ¢alismada
yas gruplarin arasinda istatistik farkhlik olmadigi tespit
edilmistir (2). Bazi ¢alismalarda psikolojik etkilerinin
minimum olmasi i¢in uygun zaman diliminde
yapilmahdir denilmektedir ancak psikolojik uygunluk
doneminin hangi o6zellikleri icerebilecegi ve hangi
doénemler olabilecegi tam olarak agiklanamamaktadir
(5). Duygusal tepkilerinin ve ruhsal durumunun dikkate
alinmasi gerektigi ifade edilmektedir (5).

Literatiirde, slUnnet komplikasyonlarinin ise %5
oraninda goruldigu ifade edilmektedir (4). Klinigimizde
opere edilen hastalarin hicbirinde komplikasyon ile
karsilasiimamistir.

SONUC

Hangi yasta slinnet yapilmasi gerektigi konusunda ve
bu islemin sonrasindaki gelisebilecek siiregler igin ¢ok
cesitli uygulama ve goris farkhhklar vardir.  Basta
din olmak Uzere etki edilen bircok faktorlerden dolayi
ortak bir kararin ¢ikma ihtimalinin disik oldugu
soylenmelidir.

Bolgemizde ailelerin gocuklarini siinnet ettirme igin
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tercihleri okul 6ncesi yas donemleridir. Hatta tilkemizin
boélgelerinde bile farkhliklar oldugu yapilan diger
calismalarla bélgemizdeki sonuglarin birbirleri ile farkh
olmasi nedeni ile anlagiimaktadir.
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bulunmamaktadir.
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ORIJINAL CALISMA

RADIKAL PROSTATEKTOMi SONRASI ERKEN DONEM
KOMPLIKASYONLARI ETKILEYEN FAKTORLERIN
DEGERLENDIRILMESI

Evaluation of Factors Affecting Early Complications After Radical
Prostatectomy

Ozgiir ARIKAN', Ferhat KESER', Ayberk iPLIKCi', Ahmet KELES', Ozgiir EFILOGLU?, Asif YILDIRIM"

OZET

Amag: Radikal prostatektomi (RP) uygulanan hastalarda, hastanede kali siiresinde uzama ve postoperatif er-
ken dénemde hastaneye tekrar basvurulari ngérmede etkili parametreleri arastirmakdtir. ikinci amag ise bu
hastalardan yasl grupta (265 yas) postoperatif komplikasyon gelisiminde etkili parametreleri belirlemektir.
Gereg ve Yontemler: Retrospektif calismada Subat 2022 ile Subat 2023 arasinda klinigimizde agik retropubik
RP uygulanan hastalarin verileri degerlendirildi. Komorbidite durumlari Charlson Komorbidite indeksi (CCi)
ile; malnutrisyon durumlari ise mini nitrisyonel degerlendirme (MNA) testi ile degerlendirildi.

Bulgular: Toplam 27 hastada (%27) postoperatif erken dénemde komplikasyon gelisti. MNA testine gére
higbir hasta malnutrisyonlu degildi. Hastalarin biytk gogunlugunun (%91) beslenmesi normaldi. Postope-
ratif erken donemde komplikasyon gelisen hastalar ile gelismeyen hastalar (grup 1 vs. grup 2) karsilastirildi.
Komplikasyon gelisenlerde ortalama malnitrisyon skoru daha dustikti (25,5 vs. 26,4, p=0,019). Komplikas-
yon gelisenler; yatis siiresi uzayanlar (grup P) ve taburculuk sonrasi erken dénemde tekrar hastaneye bas-
vuranlar (grup R) olarak iki gruba ayrildiginda, 17 (%17) hastanin yatis stiresinin uzadigi, 10 (%10) hastanin
postoperatif erken dénemde tekrar basvuruda bulundugu goérildi. Ortalama MNA skoru R grubunda daha
diistiktii (26,2+2,0 vs. 24,3+1,0, p=0,005). Uzamis yatis siiresi icin cok degiskenli regresyon analizinde CCi
(p=0,006) bagimsiz risk faktorl olarak belirlendi. Hastaneye tekrar basvuru igin ¢cok degiskenli regresyon
analizinde malnutrisyon riski (p=0,035) bagimsiz risk faktori olarak belirlendi.

Sonug: RP uygulanan hastalarda; MNA skoru, yas ve boy 6l¢lsU, postoperatif erken donemde komplikasyon
gelisimi igin birer prediktor olabilir. Yash hastalarda ise; malnttrisyon riski ve komorbidite sayisi, postoperatif
komplikasyonlari 6ngérmek icin degerli gorilmustr.

Anahtar Kelimeler: Komplikasyon; Malnditrisyon; Prostat Kanseri; Radikal Prostatektomi

ABSTRACT

Objective: Aim of study to investigate the parameters predict prolonged hospital stay and readmission to
the hospital in early postoperative period in patients undergoing radical prostatectomy (RP). Second aim
was to determine the parameters effective in the development of postoperative complications in elderly
group (265 years) of these patients.

Material and Methods: In this retrospective study, the data of patients who underwent open retropubic
RP in our clinic between February 2022 and February 2023 were evaluated. Comorbidity conditions are de-
termined by the Charlson Comorbidity Index (CCl); malnutrition status was evaluated with mini nutritional
assessment (MNA) test.

Results: A total of 27 patients (27%) developed complications in the early postoperative period. The majo-
rity of patients (91%) had normal nutrition. Patients who developed complications in the early postopera-
tive period were compared with patients who did not (group 1 vs. group 2). Mean malnutrition score was
lower in those who developed complications (25.5 vs. 26.4, p=0.019). Those who developed complications;
when divided into two groups: Those with prolonged hospitalization (group P) and those who were re-ad-
mitted to hospital in the early post-discharge period (group R), it was observed that 17 (17%) patients had
prolonged hospital stay and 10 (10%) patients were re-admitted in the early postoperative period. Mean
MNA score was lower (26.2+2.0 vs. 24.3+1.0, p=0.005) in the R group. CCl (p=0.006) was determined as an
independent risk factor in multivariate regression analysis for prolonged hospitalization. The risk of mal-
nutrition (p=0.035) was determined as an independent risk factor in multivariate regression analysis for
hospital readmission.

Conclusion: In patients who underwent RP; MNA score, age and height may be predictors for the develop-
ment of complications in the early postoperative period. In elderly patients; the risk of malnutrition and the
number of comorbidities have been deemed valuable for predicting postoperative complications.

Keywords: Complications; Malnutrition,; Prostate Cancer; Radical Prostatectomy
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GIRIS

Radikal prostatektomi (RP); lokalize prostat kanseri
tedavisinde sik uygulanan kdiiratif bir tedavi yontemidir.
ilk defa tarif edildikten sonra zamanla postoperatif
komplikasyonlarda azalma gérilmistir (1). RP sonrasi
postoperatif komplikasyonlari ve erken donemde
hastaneye tekrar basvurulari azaltmak 06ngorici
faktorlerin belirlenmesiyle saglanabilir. Bu sayede
hastane maliyetleri ve hasta yonetimi de 6nemli 6lglide
olumlu etkilenecektir. RP sonrasi uzamis hastanede
yatis ve tekrar basvurulari 6ngdérmeyi saglayan faktorler
ile ilgili calismalar literatirde az sayidadir (2).

Bliylk cerrahiler inflamasyon, protein katabolizmasi
ve nitrojen kaybiyla sonuclanan katabolik yanitlar
olusturur. Bu yanit, islemin blyiklGgu ile orantilidir
ve bazi durumlarda, 6zellikle de onceden yetersiz
beslenme mevcut ise, hastaya zarar verebilir (3).
Yetersiz beslenme riski yiksek olanlari belirlemek
icin gecmiste kullanilan tarama araglarinin birgogu
yalnizca bir parametreyi dikkate aliyordu. Ancak bu
tarama araglari, hastalarin ameliyat oncesi beslenme
durumunun belirlenmesini kolaylastirmamakla
beraber, yetersiz beslenme riski yiiksek olanlari kesin
olarak tanimlayamamaktadir (4). Yetersiz beslenme
riski yiksek hastalari belirlemek icin dort ana kriter
dnerilmektedir: Viicut kitle indeksi (VKi) ve ayrintili
beslenme 6ykusu; patolojik kilo kaybi varligi; istah ve
besin alimi durumu; altta yatan hastaligin siddeti. Bu
durum, pek cok tarama aracinin gelistiriimesine yol
acmistir. Mini nitrisyonel degerlendirme (MNA) testi,
ozellikle yasli populasyonda kullanilan beslenme riski
tarama araclarindan biridir (5).

Bu galismanin amaci, prostat kanseri nedeniyle RP
uygulanan hastalarda, hastanede kalis siresinde
uzama ve postoperatif erken ddénemde hastaneye
tekrar basvurulari 6ngérmede etkili parametreleri
arastirmaktir. ikinci amag ise bu hastalardan yasl
grupta (65 yas ve Uizeri) postoperatif komplikasyon
gelisiminde etkili parametreleri belirlemektir.

GEREG VE YONTEMLER

Etik kurul onayi (Karar No: 2023/0154) alindiktan sonra
retrospektif olarak yapilan calismada Subat 2022 ile
Subat 2023 tarihleri arasinda prostat kanseri tanisi
ile klinigimizde acik retropubik radikal prostatektomi
uygulanan hastalarin verileri degerlendirildi. Hastalarin
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demografik verileri, sigara kullanim 6ykis, preoperatif
hemogram degerleri, karaciger fonksiyon degerleri,
hesaplanmis glomeriler filtrasyon hizi (eGFR), serum
albimin degerleri, preoperatif malnitrisyon durumlari
not edildi.

Sigara kullanim oOykusi; hi¢ icmemis, icmis-birakmis
ve aktif icici olarak siralandi. Komorbidite durumlari
Charlson Komorbidite indeksi (CCi) ile; malniitrisyon
durumlari ise MNA testi ile degerlendirildi. Bu teste
gore puani 24-30 arasi normal nitrisyonel durum,
17-23,5 arasi malndtrisyon riski altinda, 17 puandan
asagisi malnitrisyonlu olarak degerlendirildi.
Hastalarin hastanede kalis siliresinde uzama veya
postoperatif 30 gin icerisinde hastaneye tekrar
basvurulari degerlendirildi. Komplikasyon nedeniyle
hastane yatis suresi normalin lzerinde olan hastalar,
uzamis hastanede kalis siiresi grubu; taburcu olduktan
sonra 30 gln igerisinde postoperatif komplikasyon
nedeniyle tekrar yatis yapilan hastalar da tekrar
basvuru grubuna dahil edildi. Komplikasyonlar Clavien-
Dindo siniflamasina goére siniflandirildi, Clavien-Dindo
derece 3 ve Uzeri olanlar major komplikasyon olarak
degerlendirildi.

Komplikasyon gelisen hastalar yatis siiresi uzayan ve
taburculuk sonrasi tekrar yatis yapilanlar olarak ikiye
ayrildi ve iki grup arasinda risk faktorleri karsilastirildi.
MNA testi, yasl popllasyon (265 yas) icin Onerilen
bir tarama testi olmasi nedeniyle 65 yas ve Uzeri
hastalarda komplikasyon gelisimi icin risk faktorleri
ayrica incelendi.

Calismaya lokal evre prostat kanseri olup RP uygulanan
hastalar dahil edildi. Radyoterapi 06ykisi olan,
kemoterapi 0ykusu olan, lokal ileri evre veya metastatik
prostat kanseri olan, prostat kanseri disinda kanser
oykusi olan hastalar ¢alismaya dahil edilmedi.
Cerrahiislem, deneyimliiki cerrah tarafindan uygulandi.
Rutin olarak hastalar postoperatif ikinci glinde dreni
alinarak taburcu edildi, onuncu giinde dikisler alindi,
on besinci glinde Uretral sonda gekildi.

istatistik analiz igin SPSS (IBM Corp. Released 2013. IBM
SPSS Statistics for Windows, Version 22.0. Armonk, NY:
IBM Corp.) kullanildi. Sayisal verilerin normal dagilimini
belirlemek icin Skewness-Kurtosis testi kullanildi.
Normal dagilim gosteren sayisal verilerin analizinde
Student t testi, normal dagilim gdstermeyen sayisal
veriler ve sirali nitel verilerin analizinde Mann-Whitney
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U testi, nitel verilerin degerlendiriimesinde Pearson
ki-kare testi kullanildi. Bagimsiz degiskenlerin, bagimh
degisken ile iliskisini belirlemek igin lojistik regresyon
analizi yapildi. Calismada istatistiksel anlamlilik diizeyi
p<0,05 olarak kabul edilmistir.

BULGULAR

Belirtilen kriterlere uygun olan ardistk 100 hasta
¢alismaya dabhil edildi. Hastalarin ortalama yasi 65,9
(51-77) olarak goruldi. Toplam 27 hastada (%27)
postoperatif erken donemde komplikasyon gelisti.
MNA testine gore hicbir hasta malnitrisyonlu
degildi. Hastalarin  blyidk g¢ogunlugunun (%91)
beslenmesi normaldi. Postoperatif erken donemde
komplikasyon gelisen hastalar ile gelismeyen hastalar
karsilastirildiginda (grup 1 vs. grup 2), sigara kullanimi,
kilo, VKi, hemoglobin, eGFR, ALT, AST ve albumin
degerleri arasinda fark izlenmedi (Tablo 1).

iki grup arasinda MNA testi karsilastirildiginda,
komplikasyon gelisenlerde ortalama malnitrisyon
skoru daha dusliktl ve bu istatistiksel olarak anlamh
bulundu (grup 1: 25,5 vs. grup 2: 26,4, p=0,019).
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Ote yandan komplikasyon gelisenlerin boylari daha
kisa (grup 1: 170,4+4,2 cm vs. grup 2: 173,2+6,1 cm,
p=0,015), yaslari daha biyuk (grup 1: 67,8+4,5 yas vs.
grup 2: 65,145,9 yas, p=0,035) ve komorbiditeleri daha
fazla (grup 1: 5,0 [3,0-8,0] vs. grup 2: 4,0 [3,0-8,0],
p=0,003) olarak bulundu.

Komplikasyon gelisenler; yatis sliresi uzayanlar (grup P)
ve taburculuk sonrasi erken donemde tekrar hastaneye
basvuranlar (grup R) olarak iki gruba ayrildiginda,
17 (%17) hastanin yatis sliresinin uzadig, 10 (%10)
hastanin postoperatif erken dénemde tekrar basvuruda
bulundugu goraldi. P grubunu 6ngérmek icin
faktorlere bakildiginda, CCi yiiksekligi (p=0,004), kisa
boy (p=0,004) ve buyik yas (0,042), istatistiksel anlamh
parametreler olarak gézlendi. R grubunu 6ngérmek igin
parametreler incelendiginde, MNA skoru disuklGgu
(p=0,035) istatistiksel anlamli bulundu. iki grup
karsilastirilarak alt grup analizi yapildiginda ortalama
MNA skoru (grup P: 26,242,0 vs. grup R: 24,3%1,0,
p=0,005) R grubunda istatistiksel anlamli olarak
daha duguktl (Tablo 2). Major komplikasyon oranina

Tablo 1. Komplikasyon gelisen ve gelismeyen hastalarin karsilastiriimasi

Komplikasyon Gelisen Komplikasyon Gelismeyen p degeri
Grup 1 (n=27) Grup 2 (n=73)

Boy, orttss (cm) 170,4+4,2 173,246,1 0,0152
Kilo, orttss (kg) 80,3+12,1 82,4+10,3 0,393°
VKi, orttss 27,6+4,1 27,4+3,1 0,828°
Yas, ortss (yil) 67,8+4,5 65,1+5,9 0,0352
Sigara i¢imi, n (%) 0,340°
Hig icmemis 9(33,3) 28 (38,4)
icmis birakmis 10 (37,0) 33 (45,2)
Aktif icici 8(29,6) 12 (16,4)
CCi, medyan (min-maks) 5(3-8) 4(3-8) 0,003
MNA skoru, orttss 25,5%£1,9 26,411,6 0,019
Malntrisyon riskli, n (%) 5(18,5) 4(5,5) 0,057¢
Hemoglobin, orttss (g/dL) 14,3+1,4 14,7+1,3 0,262°
eGFR, orttss 78,9+17,1 83,7+13,5 0,196°
Albumin, ort#ss (g/dL) 4,3+0,3 4,3+0,3 0,7042
ALT, medyan (min-maks) (U/L) 17 (8-33) 18 (8-80) 0,672°
AST, medyan (min-maks) (U/L) 19 (11-33) 19 (8-48) 0,957°
Mortalite, n (%) 1(3,7) 0(0,0) 0,270¢

aStudent t test PMann-Whitney U Pearson Ki-kare CCi: Charlson komorbidite indeksi; eGFR: hesaplanmis glomeriiler filtrasyon hizi;
MNA: Multi niitrisyonel degerlendirme; ort: ortalama; ss: standart sapma, U/L: Unit/litre, g/dL: gram/desilitre, cm: santimetre, kg: kilogram,
ALT: Alanin Aminotransferaz, AST: Aspartat Aminotransferaz, VKI: Viicut Kitle indeksi, min: minimum, max: maksimum
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Tablo 2. Komplikasyon gelisen hastalar arasinda yatis sliresi uzayan ve taburculuk sonrasi tekrar yatis olanlarin

karsilastiriimasi
Yatis stiresi uzayan Tekrar yatis olan p degeri
P Grubu (n=17) R Grubu (n=10)

Boy, orttss (cm) 169,6+3,7 171,945,0 0,193°
Kilo, ort#ss (kg) 79,4+11,8 82,0+13,2 0,603°
VKi, orttss 27,5+4,0 27,7+4,4 0,917
Yas, orttss (yil) 68,4+4,9 66,913,9 0,4002
Sigara i¢imi, n (%) 0,223¢
Hig icmemis 5(29,4) 4 (40,0)
igmis birakmig 5(29,4) 5(50,0)
AKHf icici 7(41,2) 1(10,0)
CCi, medyan (min-maks) 5,0 (3,0-8,0) 4,5 (4,0-7,0) 0,300°
MNA skoru, orttss 26,2+2,0 24,3+1,0 0,005
Malnatrisyon riskli, n (%) 2(11,8) 3(30,0) 0,326¢
Hemoglobin, medyan(min-maks) (g/dL) 14,6 (11,6-16,1) 14,4 (12,6-16,8) 0,436°
eGFR, orttss 81,4+17,5 74,7+16,4 0,3322
Albumin, ort#ss (g/dL) 4,3+0,3 4,3+0,4 0,830
ALT, medyan (min-maks) (U/L) 19,345,9 18,5+7,2 0,742
AST, medyan (min-maks) (U/L) 20,046,5 19,7+4,7 0,881°
Clavien-Dindo derecesi, medyan (min-maks) 1,0 (0,0-1,0) 1,0 (0,0-4,0) 0,063°
Major komplikasyon (Clavien-Dindo>3), n (%) 0(0,0) 3(30,0) 0,041¢
Mortalite, n (%) 0(0,0) 1(10,0) 0,370°

aStudent t Test °Mann-Whitney U “Pearson Ki-kare CCi: Charlson komorbidite indeksi; eGFR: hesaplanmis glomeriiler filtrasyon hizi; MNA:
Multi niitrisyonel degerlendirme; ort: ortalama; ss: standart sapma, U/L: Unit/litre, g/dL: gram/desilitre, cm: santimetre, kg: kilogram,
ALT: Alanin Aminotransferaz, AST: Aspartat Aminotransferaz, min: minimum, max: maksimum VKi: Viicut Kitle indeksi

bakildiginda (Clavien-Dindo>3) bu hastalarin hepsinin
R grubunda oldugu gozlendi ve iki grup arasindaki fark
istatistiksel olarak anlamliydi (grup P: %0 vs. grup R:
%30, p=0,041) (Tablo 2).

Yasli hastalar ayrica incelendiginde, toplam 68
hastanin (%68) 65 yas ve lzerinde oldugu gorildi. Bu
hastalardan 22’sinde (%32,3) komplikasyon gelistigi
goriildii. CCi (p=0,011), boy 6lgiisii (p=0,024), MNA
skoru (p=0,025) ve malnitrisyon riski (p=0,032)
komplikasyon gelisimi igin risk faktorleri olarak
belirlendi (Tablo 3). Cok degiskenli regresyon analizinde
bu degiskenlerden sadece CCi (p=0,023) bagimsiz risk
faktorl olarak gorulda (Tablo 4). Uzamis yatis stiresiicin
risk faktorlerine bakildiginda, cok degiskenli regresyon
analizinde CCi (p=0,006) bagimsiz risk faktérii olarak
belirlendi (Tablo 5). Hastaneye tekrar basvuru igin risk
faktorlerine bakildiginda, c¢ok degiskenli regresyon
analizinde malnitrisyon riski (p=0,035) bagimsiz risk
faktori olarak belirlendi (Tablo 6).

TARTISMA

Kanser hastalarinda nitrisyon durumu, hastalk
yonetiminde 6nemli bir antitedir. Hastaligin evresi,
tipi, uygulanan tedavi ve bireysel farkliliklara bagh
olarak, malnitrisyon insidansi %31-%87 arasinda
degismektedir (6, 7). MalnUtrisyon ayrica postoperatif
komplikasyonlar ve yiiksek Clavien-Dindo derecesi ile
iliskilendirilmistir (8). Calismamizda MNA testine gore
hicbir hastada malnitrisyon yoktu. Bunun sebebi,
hastalarin lokal evre prostat kanseri olup operasyon
icin uygun gorilen erkeklerden olusmasi olabilir.
Yine ¢alismamizda malnitrisyon riski, perioperatif ve
postoperatif erken donem komplikasyon gelisimi icin
bir risk faktori olarak goriilmezken yash hastalarda
komplikasyon gelisimi icin bir risk faktori olarak
izlendi. Calismamizda malnitrisyon igin riskli hasta
sayisinin oldukg¢a az olmasi (hastalarin %9’u) genel
grupta bir risk faktori olarak goérilmemesinin sebebi
olabilir. Ayrica MNA skoru yash hastalar icin 6nerilen bir
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Tablo 3. Yasli hastalarda komplikasyon gelisen ve gelismeyenlerin karsilastiriimasi

Komplikasyon Gelisen Komplikasyon Gelismeyen p degeri
Grup 1 (n=22) Grup 2 (n=46)

Boy, orttss (cm) 169,843,5 172,546,1 0,024°
Kilo, ort#ss (kg) 80,8+12,9 81,19,3 0,930°
VKi, orttss 28,0+4,4 27,243,0 0,397°
Sigara i¢imi, n (%) 0,596¢

Hig icmemis 7 (31,8) 16 (34,8)

icmis birakmig 10 (45,5) 24 (52,2)

Aktif igici 5(22,7) 6(13,0)
CCi, medyan (min-maks) 5,5 (4-8) 4,5 (3-8) 0,011°
MNA skoru, orttss 25,3+1,9 26,4+1,6 0,036
Malntrisyon riskli, n (%) 5(22,7) 2(4,3) 0,020¢
Hemoglobin, orttss (g/dL) 14,3+1,4 14,7+1,4 0,254°
eGFR, ortzss 78,0+16,0 80,0+13,5 0,577°
Albumin, orttss (g/dL) 4,3+0,4 4,3+0,3 0,644°
ALT, ortzss (U/L) 18,8 (5,8) 18,2 (6,0) 0,710°
AST, ortzss (U/L) 20,2 (5,9) 19,6 (5,5) 0,665°
Mortalite, n (%) 1(3,7) 0(0,0) 0,270¢°

2Student t test "Mann-Whitney U “Pearson Ki-kare CCi: Charlson komorbidite indeksi; eGFR: Hesaplanmis glomeriiler filtrasyon hizi; MNA:
Multi niitrisyonel degerlendirme; ort: Ortalama; ss: Standart sapma, cm: santimetre, kg: kilogram, VKi: Viicut kitle indeksi, min: minimum,
max: maksimum, g/dL: gram/desilitre, U/L: Unit/litre.

Tablo 4. Yash hastalarda komplikasyon gelisimi icin cok degiskenli regresyon analizi

O.R. (%95 Cl) p degeri
Boy 0,932 (0,842-1,032) 0,177
CCi 1,763 (1,083-2,869) 0,023
Malnatrisyon riski 4,831 (0,793-29,440) 0,088
CCl: Charlson komorbidite indeksi; CI: Guven araligi; O.R.: Odds orani
Tablo 5. Yagh hastalarda uzamis yatis siiresi igin ¢ok degiskenli regresyon analizi
O.R. (%95 CI) p degeri
Boy 0,984 (0,875-1,106) 0,783
Sigara igimi 0,299 (0,048-1,849) 0,194
CCi 2,450 (1,286-4,670) 0,006
CCl: Charlson komorbidite indeksi; Cl: Guven araligi; O.R.: Odds orani
Tablo 6. Yash hastalarda tekrar yatis icin ¢cok degiskenli regresyon analizi
O.R. (%95 CI) p degeri
Malnatrisyon riski 7,320 (1,150-46,595) 0,035
eGFR 0,963 (0,916-1,013) 0,141

Cl: Glven araligi; eGFR: Hesaplanmis glomerdiler filtrasyon hizi; O.R.: Odds orani
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tarama yontemidir (9). Bu calismada da yaslh hastalarda
komplikasyon gelisimi icin bir risk faktoru olarak
gorulmustir. MNA skoruna bakildiginda, komplikasyon
gelisenlerde o6zellikle de postoperatif erken dénemde
hastaneye tekrar basvurularda, bu skorun belirgin
diisuk oldugu belirlendi.

Calismamizda CCi ve yas arttikca; boy ise kisaldikga,
perioperatif komplikasyon gelisiminin, o6zellikle de
postoperatif yatis siiresinin uzadigi gorilmustir. Daha
once yapilan ¢alismalarda, komorbidite artisi ile RP
sonrasl yatis siiresinin uzadigl gosterilmistir (10). Yine
ileri yas ile bazi Girolojik cerrahilerden sonra hastanede
yatis sliresinin arttigl ve postoperatif komplikasyon
gelistigi bildirilmistir (11, 12). Bu ¢alismalarda gosterilen
disik  hematokrit,  kreatinin  ylksekligi  gibi
belirtecler c¢alismamizda perioperatif ve erken
postoperatif komplikasyon gelisimi acisindan anlamli
bulunmamistir. Literatlrdeki bulgulardan farkh olarak,
calismamizda komplikasyon gelisen hastalar ile
gelismeyenler arasinda ortalama VKi benzer olmasina
ragmen, Ozellikle komplikasyon gelisimine bagh olarak
postoperatif yatis slresinde wuzama gorulenlerin
ortalama boy 6l¢usiinin diger gruba gore belirgin kisa
oldugu goriilmistir. VKi, literatiirde bazi calismalarda
postoperatif komplikasyon gelisimi agisindan bir risk
faktori olarak belirlense de bazi ¢alismalarda da bir
risk faktori olmadigi géralmastar (1, 13).
Komplikasyon gelisen hastalarin alt grup analizinde
taburculuk sonrasi erken dénemde tekrar basvuran
hastalar daha ciddi komplikasyon ile basvurdugu ve
bu hastalarin malnitrisyon skorlarinin, malnitrisyon
riskine daha yakin oldugu gorilmustir. Literatlirde
yatis sliresinde uzama ve tekrar hastane yatisi igin
risk faktorlerini inceleyen bircok calisma olmasina
ragmen bu iki durumu direkt karsilastiran bir ¢alisma
gorilmemistir.

Yash hastalar ayri olarak degerlendirildiginde,
postoperatif komplikasyon gelisimi igin risk faktord,
CCi olarak bulundu. Uzamis yatis siiresi icin risk
faktodrii CCl iken, hastaneye tekrar yatis icin risk faktori
malnitrisyon riski olarak belirlendi. Daha dnce yapilan
calismalarda komorbidite sayisi, demografik veriler,
Amerikan Anestezi Dernegi (ASA) siniflamasi ve VKi,
yash Urolojik hastalarda, postoperatif komplikasyonlari
ongormek icin birer prediktor olarak belirlenmistir (14).
Calismamizin bazi kisithliklari mevcuttur. Birincisi; bu
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calismada prospektif olarak kaydedilen verilerden
faydalanilmistir ~ ancak  ¢alisma  retrospektiftir.
ikincisi, komplikasyon gelisimi icin risk faktori
olusturabilecek prostat spesifik antijen, timor evresi,
derecesi, operasyon siiresi, kanama miktari gibi bazi
parametrelerin incelenmemis olmasidir. Uglinciisii,
hasta sayisi yeterli olmasina ragmen malnitrisyonlu
hasta olmamasi ve malnitrisyon riski olan hastalarin
saylisinin gorece az olmasidir.

SONUC

Lokal evre prostat kanseri tanisiyla RP uygulanan
hastalarda; MNA skoru, yas ve boy 6l¢isi, postoperatif
erken doénemde komplikasyon gelisimi icin birer
prediktor olabilir. Bu hastalarda yatis suresinin
uzamasi ile taburculuk sonrasi tekrar yatisa sebep olan
komplikasyonlarin prediktorleri farkhdir ve tekrar yatis
olan grupta major komplikasyon ihtimali daha yiiksek
bulunmustur. Yasli hastalarda ise; malnitrisyon riski
ve komorbidite sayisi, postoperatif komplikasyonlari
ongormek icin degerli gérilmustur. Daha fazla hasta ile
¢ok merkezli prospektif randomize ¢alismalara ihtiyag
vardir.
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ORIGINAL ARTICLE

PLATELET RICH PLASMA RESULTS IN THE TREATMENT
OF FEMUR HEAD AVASCULAR NECROSIS

Femur Basi Avaskiiler Nekroz Tedavisinde Trombosit Zengin
Plazma Sonuglari

Haci Ali OLCAR?, Murat KORKMAZ', Serhat DURUSQY?, Enes Erdi KAPUKAYA',
Osman Muhammed OZBAY3, Goker YURDAKUL', Satuk Bugrahan YINANC?, Burak CAKAR®

ABSTRACT

Objective: It has been observed that the number of patients with hip avascular necrosis who applied to
our clinic after Covid-19 and steroid treatment in Covid-19 treatment has increased. It is emphasized in
the literature that core decompression therapy is effective in early stage femoral head avascular necrosis.
Core it has been emphasized in many publications that the results of intraoperative platelet- rich plasma
(PRP) application after decompression are effective. However, intraoperative the method of application of
platelet- rich plasma (PRP) and its effectiveness in the post-Covid-19 period are not emphasized enough in
the literature. The aim of this study is to evaluate the effect of local platelet-rich plasma (PRP) administered
using the new technique after core decompression to patients diagnosed with avascular necrosis.

Material and Methods: Local platelet- rich plasma (PRP) was applied to 15 hips diagnosed with femoral
head avascular necrosis after core decompression with a new technique. Early results of the patients were
evaluated with Ficat and Harris hip scores.

Results: An improvement was detected in the early clinical and Magnetic resonance (MR) findings of a total
of 15 hip avascular necrosis patients. Local treatment in patients with avascular necrosis with a medical
history of Covid-19 the feasibility of PRP was demonstrated.

Conclusion: This study shows the importance of the intraoperative application method of platelet- rich
plasma (PRP) and that platelet- rich plasma (PRP) can also be applied to Covid-19 patients. But we believe
long-term results are needed.

Keywords: Femoral Head Necrosis; Osteonecrosis; Steroids; COVID-19; Platelet Rich Plasma

OZET

Amag: Covid-19 ve Covid-19 tedavisinde steroid tedavisi sonrasi klinigimize basvuran kalga avaskdler nekroz-
lu hasta sayisinin arttigi gézlenmistir. Literatlirde erken evre femur bagi avaskiiler nekrozunda kor dekom-
presyon tedavisinin etkili oldugu vurgulanmaktadir. Core dekompresyonu sonrasi intraoperatif uygulanan
trombositten zengin plazma (PRP) uygulamasinin sonuglarinin etkili oldugu birgok yayinda vurgulanmistir.
Ancak intraoperatif trombositten zengin plazmanin (PRP) uygulanma yéntemi ve Covid-19 sonrasi donem-
deki etkinligi hakkinda literatlrde yeterince vurgulanmamaktadir. Bu ¢alismanin amaci, avaskuler nekroz ta-
nisi alan hastalara uygulanan core dekompresyon sonrasi yeni teknik kullanilarak verilen lokal trombositten
zengin plazmanin (PRP)'nin etkisini degerlendirmektir.

Gereg ve Yontemler: Femur basi avaskiler nekroz tanisi alan 15 kalgaya core dekompresyonu sonrasi trom-
bositten zengin plazmanin (PRP)'nin etkisini artirmak amaciyla yeni bir teknikle lokal PRP uygulandi. Hasta-
larin erken dénem sonuglarini Ficat ve Harris kalga skorlariyla degerlendirildi.

Bulgular: Toplam 15 kalga avaskuler nekrozu olan hastalarin erken klinik ve Manyetik rezonans (MR) bulgu-
larinda iyilesme saptandi. Tibbi gegmisinde Covid-19 bulunan avaskiler nekrozlu hastalarda lokal PRP'nin
uygulanabilirligini ortaya koyuldu.

Sonug: Bu ¢alisma PRP'nin intraoperatif uygulama yonteminin énemini ve trombositten zengin plazmanin
(PRP) Covid-19 hastalarinda da uygulanabilecegini gostermektedir. Ancak uzun vadeli sonuglara ihtiyag ol-
duguna inaniyoruz.

Anahtar Kelimeler: Femur Basi Nekrozu; Osteonekroz; Steroidler; COVID-19; Trombositten Zengin Plazma
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INTRODUCTION

Covid-19 and steroid treatment during Covid-19
treatment have been shown in various studies to be
an etiology of femoral head avascular necrosis. In the
post-Covid-19 period, it has been observed that the
incidence of hip avascular necrosis has increased in
patients treated with Covid-19 (1, 2).

Osteonecrosis is the process of bone death that can
be associated with poor circulation due to a variety of
factors. It occurs as venous stasis and arterial occlusion
due to circulatory disturbance, vascular endothelial
damage and microvascular thrombosis (3, 4). Increased
intramedullary adipogenesis in the bone structure
after circulatory disturbance, increased osteocyte
apoptosis, increased osteoclasts and decreased
osteoblast production cause the bone death process
(5). When the bone death process occurs as a result
of pathology of the vessels supplying the femoral
head, it is called avascular necrosis of the femoral
head. The etiology of femoral head avascular necrosis
is divided into two basic groups: traumatic and non-
traumatic. Traumatic etiologies include fractures,
dislocations, vascular injuries and previous surgery.
Non-traumatic etiologies are a very large subgroup.
These include systemic steroid use, pregnancy,
alcohol, smoking, systemic diseases (coagulopathies,
polycythemia, sickle cell anemia, metabolic diseases,
gastrointestinal diseases (Crohn's disease, ulcerative
colitis), organ transplantation and radiation exposure
(6-8). In addition, in the post-Covid-19 era, studies
have shown that Covid-19 and steroid therapy given in
the treatment of Covid-19 have a role in the etiology of
avascular necrosis (1, 2).

Diagnosis of ONFH (osteonecrosis of the femoral head)
includes plain radiography and magnetic resonance
imaging (MRI). MRl is up to 100% sensitive for diagnosis
(9). The presence of a subchondral fracture on imaging
indicates disease progression and may help guide
treatment. Successful treatment depends on accurate
staging. Various classification systems have been
defined for avascular necrosis of the femoral head (10).
The one of them is Ficat classification system (11).
ONFH typically follows a progressive course and most
untreated lesions lead to irreversible collapse (12).
For ONFH prior to collapse (irreversible collapse), core
decompression (CD) procedures are recommended to
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protect and treat the femoral head (13).

Oedema only occurs after blood flow has stopped
due to occlusion of the vein in the femoral head. This
oedema increases the pressure within the femoral
head, suppressing blood flow in the unobstructed
vessels, slowing it down and even causing it to clot
and close. Core decompression surgery technically
involves opening multiple or single tunnels into the
oedematous area (14). This reduces the pressure
caused by the oedema in the femoral head and allows
the pressurized veins to carry more blood.

Recently, many publications have emphasized that
intraoperative platelet rich plasma (PRP) treatment
is applied locally after nucleus decompression and
that the results are effective (15). In the literature, it
is emphasized that the method of application, which
we believe is one of the most important stages in
the effectiveness of PRP, is performed using a 3-way
cannula with a needle or along spinal needle under the
guidance of the trocar used in biopsies (16). However,
as these methods are not long enough to reach the
necrosis area, we develop the long needle catheter
method and apply PRP. The aim of the new technique
is to increase the concentration of PRP applied locally
to the treatment area, thereby increasing the success
of the treatment.

In our study, we aimed to evaluate the early results
of PRP treatment using our own technique after
core decompression in patients with femoral head
avascular necrosis who presented to our clinic in the
post-Covid-19 period.

MATERIALS AND METHODS

The study was approved by the Ethics Committee of
the University of Bozok University with the number
2024-GOKAEK-242_2024, 04, 24_08. The initial results
of PRP applied with our own technique after core
decompression in 15 hips of 11 patients diagnosed
with avascular necrosis were evaluated.

None of the 11 patients included in the study had a
history of avascular necrosis due to trauma. 4 of the
patients had a history of covid-19. 1 in 4 patients with
a history of Covid-19 had received steroid treatment.
Three patients had a history of steroid use for other
reasons. No etiological factor was found in 4 patients.
The study used the Ficat avascular necrosis staging
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system (11). The Ficat-Arlet staging system basically
consists of 5 stages.

Stage 0: This is the stage when clinical and radiographic
findings are normal.

Stage 1: This is the stage when there is hip pain but no
radiographic findings. (MRI and scintigraphy findings
may be positive at this stage).

Stage 2: It represents the pre-collapse repair phase, in
which the shape of the femoral head is not distorted
and the joint space is preserved. There is diffuse
increased porosity, areas of demineralization in the
form of cystic changes and patchy sclerosis.

Stage 3: This stage represents early collapse and
flattening of the femoral head. A linear subchondral
lucency (crescent sign) representing the fracture line
just below the articular surface is seen at this stage.
The joint space is preserved.

Stage 4: Loss of the smooth convex contour of the
femoral head and its flattening, collapse and severe
collapse of the femoral head; narrowing of the joint
space, marginal osteophyte formation and subchondral
cyst formation constitute the process leading to
progressive degenerative joint disease. Cystic lesions
may occur in sclerotic areas and are associated with a
poor prognosis (17).

Harris scoring was used in the clinical follow-up
of patients. The Harris scoring consists of four
subsections: pain (1 question; maximum 44 points),
function (7 questions; maximum 47 points), deformity
(1 question; maximum 4 points), and normal joint
motion (1 question; maximum 5 points). The maximum
score that can be obtained from the survey is 100. A
high score indicates a good outcome. Scores between
90 and 100 points are considered 'excellent’, scores
between 80 and 89 points are considered 'good’,
scores between 70 and 79 points are considered 'fair'
and scores below 70 points are considered 'poor' (18).
For retrospective patient outcomes, pre- and post-
operative information of patients diagnosed with
avascular necrosis who presented with hip pain
to Bozok University Faculty of Medicine between
01.06.2017 and 01.03.2024 were accessed. The study
is retrospective, and permission was obtained from
the chief physician to collect data without informed
consent from the patients.

Surgical technique: An Albe table was used for surgery

Bozok Tip Derg 2024;14(3):135-143
Bozok Med J 2024;14(3):135-143

after anesthesia. A Kirschner wire (1.8 mm x 30 cm),
a drill that could go over the wire (4 mm x 22.5 cm),
a Nelaton catheter (4 mm (12 CH) x 50 cm) for PRP
injection and 5 cc syringes for PRP application were
used for surgery (Figure 1).

A Kirschner wire entry point was determined from the
patient's lateral hip under scope. The areas of intense
femoral head avascular necrosis were then identified
on AP and lateral scope images and a Kirschner wire
was sent to these areas (Figure 2). The avascular area
was perfused through decompression by drilling over
the Kirschner wire. When the drill was removed, care
was taken not to take the Kirschner wire with it (Figure
2). Prior to surgery, the length of the K-wire was used
as a reference and the length of the Nelaton catheter
was adjusted to match the length of the Kirschner wire
(Figure 2). After the Nelaton catheter was passed over
the Kirschner wire, the Kirschner wire and Nelaton
catheter were held in place with different clamps to
ensure that the Nelaton catheter was not pulled during
removal of the Kirschner wire (Figure 2).

After surgery, 10 cc of blood was drawn from the
patient. In accordance with PRP application principles,
care was taken not to shake the tube from which the
blood was drawn and to apply it within the first 10
minutes (19).

Five cc of PRP, produced as a result of 3200 rpm for
15 minutes in the centrifuge, was applied to the
blood-filled area through a Nelaton catheter (Figure
2). Immediately after PRP application, the aim was
to apply isotonic fluid up to the internal volume of
the catheter (2 cc) through the Nelaton catheter to
prevent retrograde leakage of PRP (Figure 3) and apply
it to the AVN area with full efficiency (Figure 2). The
Nelaton catheter was then removed and the fascia and
subcutaneous tissue were closed with 2/0 Vicryl and
the skin with 2/0 Prolene. The patient was discharged
the following day. He was seen for weekly follow-up.

Statistical Analysis

The programme "IBM SPSS Statistics for Windows,
version 26.0" was used to analyze the data obtained.
(IBM Corp. Released 2019. IBM SPSS Statistics for
Windows, Version 26.0. Armonk, NY: IBM Corp.)
The demographic information of individuals is
presented as frequencies (n) and percentages (%).
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Figure 1. 4mm (12 Ch) x 50cm nelaton catheter ,1.8mm x 30cm kirscher wire ,12-ch nelaton catheter , length
matched to the K-wire, 4 mm drill, spinal needle used in other studies, length gauge, note that the length of the
spinal needle is shorter than the nelaton catheter.

E 3
Figure 2.
A-Sending the drill over the Kirschner wire and preventing the Kirschner wire inside from coming back when the
drillis removed.
B-Sending the Kirschner wire, which is a guide for the left femoral drillis.
C-Visualisation of the difference in length after sending the Kirschner wire of the normal (not shortened) Nelaton
catheter.
D-After the Nelaton catheter is sent over the Kirschner wire, the Kirschner wire and the Nelaton catheter are held
with different clamps, and the Nelaton catheter is not removed while the Kirschner wire is removed.
E-Platelet rich plasma application.
F-Platelet rich plasma application, isotonic fluid is sent through the Nelaton catheter to fill the internal volume of
the catheter (2 cc) to prevent retrograde flow of platelet rich plasma and deliver it to the avascular necrosis area
with full efficiency.

Figure 3. Retrograde Platelet rich plasma (PRP) leakage that occurs after Platelet rich plasma (PRP) application if
not enough fluid is sent into the Nelaton catheter (2cc).
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The Shapiro-Wilk normality test was used to determine
that the data did not conform to a normal distribution.
The Wilcoxon Signed Rank Test was used to determine
the differences between the pre- and post-assessment.
The power analysis of the study was performed using
G*Power 3.1.9.4 and the effect size (dz) based on the
Ficat scores of 15 hips evaluated with the Wilcoxon
Signed Rank Test was calculated to be 0.92. Based
on this effect size, it was determined that the test
performed with 15 hips had 90% power. Statistical
significance was accepted as p<0.05.

RESULTS

Medical histories were obtained from 15 patients
diagnosed with hip avascular necrosis. Of the 11
patients, 6 females and 5 males, 7 were diagnosed with
unilateral hip avascular necrosis and 4 were diagnosed
with bilateral hip avascular necrosis.

Direct radiographs and MRI scans of the hip were
obtained during the patients' admission and follow-up.
Avascular necrosis of the femoral head was observed
on magnetic resonance (MR) imaging in patients whose
radiographs showed no features. On MRI images,
1 hip was graded FICAT stage IV, 9 hips were graded
FICAT stage lll, 4 hips were graded FICAT stage Il, and
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1 hip was graded FICAT stage |. Preoperative Harris hip
scores were graded good in 1 hip, fair in 2 hips, and
poor in 12 hips. These patients were treated with PRP
using the new technique after core decompression.
Sutures were removed on the 15th day of patient
follow-up. There was a significant improvement in hip
scores and a significant decrease in pain medication
use in 5 patients at 3 months post-operatively. Ficat
scores on MRIs at 3 months post-operatively and Harris
hip scores, which indicate clinical improvement, were
evaluated (Table 1).

In the Harris score evaluation of 11 patients at the 3rd
postoperative follow-up, 7 hips were considered fair, 6
hips were considered good and 1 hip was considered
excellent. In the control MRI images, 1 hip was graded
FICAT stage lll, 13 hips were graded FICAT stage Il and 1
hip was graded FICAT stage I.

Harris scores increased in 13 patients. Harris scores
decreased in 2 patients. The Ficat score decreased
in 10 patients and remained constant in 5 patients
(Figure 4).

In the Harris score evaluation of 4 patients at the 3rd
postoperative follow-up, 1 hip had an excellent score, 2
hips had a good score, and 4 hips had an average score.
In the control MRl scans, 6 hips were classified as FICAT

Table 1. Comparison of patients' preoperative Harris and Ficat scores and postoperative Harris and Ficat scores.
Harris scoring consists of 0-40 poor, 41-60 fair, 61-70 good, 71-85 very good, 85-100 excellent and Ficat-Arlet

staging system consists of 5 stages: 0-4.

Preoperative harris score | Preoperative MRI | Postoperative 3" month Harris score | Postoperative 3rd month MRI
Patient 1-Right | 29 3 51 2
Patient 1-Left 27 3 49 2
Patient 2-Right | 26 3 69 2
Patient 2-Left 51 2 70 2
Patient 3-Right | 31 1 49 1
Patient 3-Left 69 2 86 2
Patient 4-Left 40 3 57 2
Patient 5-Right | 32 3 70 2
Patient 5-Left 45 3 42 2
Patient 6-Right | 40 4 69 3
Patient 7-Left 28 3 42 2
Patient 8-Right | 30 3 57 2
Patient 9-Left 28 2 68 2
Patient 10-Right | 30 3 70 2
Patient 11-Left | 29 2 27 2
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Figure 4. Preoperative and postoperative 3rd month Ficat scores and Harris scores of patients.

Table 2. Wilcoxon signed ranks test results and medians (Q1-Q3) of Ficat and Harris scores.

Preop Postop z P
Median (Q1-Q3) Median (Q1-Q3)
Harris Score 30 (28-40) 57 (49-70) -3,239 0,001*
Ficat 3 (2-3) 2 (22) -3,162 0,002*

stage lland 1 hip was classified as FICAT stage | (Table 2).

DISCUSSION

In our study, we tried to develop different perspectives
on the treatment of avascular necrosis of the hip.
Firstly, we have demonstrated the applicability of PRP
in patients who have undergone Covid-19 in the post-
Covid-19 period. Secondly, we emphasized and tried to
improve the method of application of intraoperative
PRP in patients undergoing cord compression.

There are various studies on the drilling method and
the importance of the material applied in the treatment
of femoral head avascular necrosis (13). However, we
believe that the injection method is also important in
post-drill PRP treatment.

In the animal study conducted by Zhang et al, PRP
application was tried in femoral neck fractures and
they stated that they applied PRP to the "tunnel"
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they opened similarly in another study by Liu et al;
they stated that they injected a mixture containing
PRP into the femoral head using a method called
GDS (Graft Delivery System) (20). Another study
reported early results of autologous concentrated
mononuclear bone marrow cell injection for non-
traumatic osteonecrosis of the femoral head (21).
However; there are uncertainties about the injection
method in these studies. We believe that the method
of application is one of the most important stages in
the effectiveness of PRP. The results of our study show
that the therapeutic effect of PRP can be increased
by improving the application method. In this respect,
we wanted to draw attention to an issue that is not
sufficiently emphasized in the literature. Our study has
unique value in this regard.

Houdek et al. state that the efficacy of PRP applied after
core decompression is reduced due to retrograde reflux
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(22). This study emphasizes that the trocar angle is
changed and a syringe is used during injection to
prevent retrograde reflux. Although this method
prevents reflux, we believe that the length of the
syringe (Figure 1) is not sufficient for injection with a
syringe. In our study, we believe that injection using
the length of the K-wire, which is used as a guide for
resection, as a reference to solve this problem will
increase the effectiveness of the treatment. More
work needs to be done on the injection technique
and the injection tool used at the method stage. In
addition, we believe that an isotonic (2 cc) application
(Figure 2) after PRP prevents the recurrence of PRP.
Thus, our clinical results support that the effect of PRP
increases in the avascular area. Our study highlights
the importance of the injection technique and
emphasizes that the injection technique is one of the
most important stages.

While some studies do not recommend PRP treatment
for steroid-induced osteonecrosis, another study
emphasizes that it has a place in the treatment of
steroid-induced osteonecrosis (15, 22). In our study,
we have shown that the use of PRP may have a place in
the treatment of cases of avascular necrosis that occur
after steroids used in the treatment of Covid-19.
Another study by Aggarwal et al. states that a needle
and 3-way cannula is used for PRP application (16).
However, the length of the needle and 3-way cannula
is not specified in the method section. We believe
that needle length is important for PRP efficacy.
When the lengths between the spinal needle used in
PRP injections and the Nelaton used in our study are
evaluated, it is clear that the spinal needle is too short
(Figure 1). We have tried to show in our study that the
length of the instrument used to reach the necrotic
area with PRP is an important step in the treatment of
avascular necrosis.

One study highlights that the incidence of hip
avascular necrosis may increase in the post-Covid
period. This study shows that AVN formation at the
femoral head may increase during the COVID-19
epidemic due to high-dose corticosteroid treatment
in hospitalized patients (23). Another study highlights
cases of avascular necrosis in patients with COVID-19
who did not receive steroid treatment (24). In a meta-
analysis of cases of avascular necrosis due to Covid-19
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(a systematic review). It states that surgical treatment
with core decompression is used in 8.8% of patients
with hip avascular necrosis, but does not mention PRP
treatment (25). Although there are trials on the use
of core decompression for avascular necrosis due to
Covid-19, we could not find any trials on the use of PRP
for avascular necrosis that develops after Covid-19.
Looking at the literature on the use of PRP after
COVID-19 one study on the use of platelet-rich plasma
for COVID-19-related olfactory loss emphasizes that
olfactory function can be improved to a greater extent
with PRP injection after COVID-19 (26). Another study
highlights that PRP may be useful in the treatment of
hair loss associated with COVID-19 (27).

Another systematic review also found that PRP may be
an effective treatment for COVID-19-related olfactory
dysfunction. However, it emphasized that more large-
scale trials are needed to further investigate the
effectiveness of PRP in the treatment of post-COVID-19
olfactory dysfunction (28).

This study is the first in the literature to show that PRP
treatment can be added to cord compression for the
treatment of patients who develop avascular necrosis
after Covid and where PRP is applied using the new
technique. However, we believe that further large-scale
studies are needed to demonstrate the applicability of
PRP and the importance of the method of application
in avascular necrosis that develops after Covid-19.

CONCLUSION

Intraoperative local PRP application after core
decompression in hip AVN cases is a practice that has a
placein the literature, but we believe that there are not
enough studies on the importance of the application
method. We believe that with the Nelaton catheter
application with K-wire guidance performed in our
clinic, the local effect of PRP will penetrate better and
PRP treatment can be used in avascular necrosis that
develops after Covid-19. Our initial results support this
idea.
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ORIGINAL ARTICLE

ANALYSIS OF NEW POTENTIAL HEMOGRAM
BIOMARKERS IN PATIENTS PRESENTING TO THE
EMERGENCY DEPARTMENT WITH EPILEPTIC SEIZURES

Acil Servise Epileptik NGbet ile Bagvuran Hastalarda Yeni
Potansiyel Hemogram Biyobelirteglerinin Analizi
Ibrahim CALTEKIN', Ali AYGUN', Mesut TOMAKIN', Ramiz YAZICI?, Gunes Seda ALBAYRAK?

ABSTRACT

Objective: We aimed to analyze the diagnostic value of new potential hemogram biomarkers in patients
presenting to the emergency department with epileptic seizures.

Material and Methods: Patients presenting with epileptic seizures to a tertiary hospital's emergency de-
partment between January 1, 2023, and January 1, 2024, were retrospectively reviewed. The patients were
categorized into Group A (seizure patients) and Group B (healthy volunteers). Hemogram and biochemistry
data from routine blood tests were examined. To predict seizure status, ROC analysis was performed to
evaluate NLR, PLR and PNR. The area under the curve and cutoff values were calculated for each marker.
Results: Our study examined two groups: seizure patients and the control group. The mean age of the sei-
zure group was 50.31+1.83 years, and the mean age of the control group was 49.58+1.96 years (p>0.05). In
the seizure group (n=116), 55.8% were male and 44.2% were female, whereas in the control group (n=104),
57.8% were male and 42.2% were female (p>0.05). WBC, neutrophil count, NLR, and PLR values were signi-
ficantly higher in seizure patients compared to the control group (p<0.001, p<0.001, p<0.001, and p=0.035,
respectively). PNR and lymphocyte values were significantly lower in seizure patients compared to the cont-
rol group (p<0.001 and p=0.01, respectively).

Conclusion: We found significant changes in NLR, PLR, and PNR values in patients with epileptic seizures.
We believe that these biomarkers can assist clinicians in diagnosing seizures and distinguishing between
seizures and pseudoseizures, especially in emergency departments.

Keywords: Epileptic Seizure; Neutrophil/Lymphocyte Ratio; Platelet/Lymphocyte Ratio; Platelet/Neutrophil
Ratio

OZET

Amag: Acil servise epileptik nébet ile bagvuran hastalarda yeni potansiyel hemogram biyobelirteglerinin
tanisal degerini analiz etmeyi amagladik.

Gereg ve Yontemler: 01 Ocak 2023 ile 01 Ocak 2024 tarihleri arasinda, epileptik nébet ile 3. basmak bir
hastanenin acil servisine basvuran hastalar retrospektif olarak incelenmistir. Hastalar A grubu ve saglikli go-
nalliler B grubu olarak tanimlanmistir. Hastalardan rutin alinan kan tetkiklerinden hemogram ve biyokimya
verileri incelendi. N6bet durumunu 6ngérmek amaciyla NLR, PLR ve PNR’yi degerlendirmek i¢in ROC analizi
yapildi. Her deger igin egri altinda kalan alan ve kesim degeri hesaplandi.

Bulgular: Calismamiz iki grubu inceledi: Nobet hastalari ve kontrol grubu. Nébet gegiren grubun yas ortala-
masi 50,31+1,83, kontrol grubunun yas ortalamasi 49,58+1,96 idi (p>0,05). Nobet gegiren grubun (n=116)
%55,8'i erkek, %44,2'si kadin iken, kontrol grubunun (n=104) %57,8'i erkek, %42,2'si kadindi (p>0,05). WBC,
notrofil, NLR, PLR degerleri nébet hastalarinda kontrol grubuna gore anlaml derecede yiiksekti (sirasiyla;
p<0,001, p<0,001, p<0,001 p=0,035). Nobet gegiren hastalarda PNR ve lenfosit degerleri kontrol grubuna
gore anlamli derecede dustikti (sirasiyla; p<0,001 ve p=0,01).

Sonug: Epileptik nobet gegiren hastalarda; NLR, PLR ve PNR degerlerinde anlamli degisiklikler oldugunu
ortaya koyduk. Bu biyobelirteglerin nobet-psddondbet ayriminda kullaniimasinin 6zellikle acil servislerde
klinisyene tani koymada yardimci olabilecegi kanaatindeyiz.

Anahtar Kelimeler: Epileptik Nobet; Nétrofil/Lenfosit Orani; Platelet/Lenfosit Orani; Platelet/Nétrofil Orani
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INTRODUCTION

Epileptic seizures are defined as short bursts of
symptoms and/or signs brought on by extremely high
levels of synchronous or excessive cortical neuronal
activity. Epilepsy, on the other hand, is a clinical
condition characterized by recurrent epileptic seizures
(1). Prevalence studies conducted worldwide report an
average active prevalence of epilepsy at 6.38 per 1000
individuals. Although no significant differences were
observed in gender subgroups, epilepsy was found to
be more common in males (Male/Female ratio: 1.5-
1.2). Prevalence studies conducted in Turkey showed
that the frequency of active epilepsy varied between
5.6/1000 and 10.2/1000 (2). The primary components
of epilepsy etiology include structural factors, genetic
predisposition, infections, metabolic causes, and
immunity (3). Additionally, community-based studies
report the proportions of identified presumed causes
of epilepsy as follows: cerebrovascular disease 11-21%,
trauma 2-6%, neoplasia 4-7%, infection 0-3%, and
idiopathic 54-65% (2,3).

Although epileptic seizures in patients with epilepsy
are often diagnostic, recognizing these seizures can be
quite challenging (4). Subjective findings called aura
(such as sensation of bad odor and taste, various visual
hallucinations, nausea, etc.) may be observed before
an epileptic seizure. However, the most important
feature of epileptic seizures is that they are short-
lived and transient. Because it is temporary, it has a
beginning and an end. Despite their acute and dramatic
onset, the end of a seizure may not be as distinct, due
to the clinical symptoms being blurred in the postictal
phase. While clinical signs are muted in the postictal
phase, epileptic seizures present a noisy clinical
picture, making seizure recognition relatively easy for
clinicians during convulsive episodes. However, certain
diseases and conditions can mimic epileptic seizures.
These include cardiac and neurological syncope,
psychogenic non-epileptic events (such as conversion
disorders), transient ischemic attacks, sleep disorders,
panic attacks, migraines, acute confusional states, and
metabolic disorders, all of which should be considered
in the differential diagnosis (4,5). Due to the difficulties
in diagnosing epilepsy, the rate of misdiagnosis leading
to unnecessary antiepileptic drug use is estimated to
be 25% (5).
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In patients with epilepsy, epileptic seizures are
persistent, and various triggering factors (such as
infections, metabolic disorders, inappropriate drug
use, etc.) can lead to recurrent seizures. For patients
presenting to the hospital, distinguishing between
a true epileptic seizure and a pseudoseizure can be
significantly challenging for clinicians, even if the
patient has experienced one or more seizures. Often,
the clinician's only source of information is the history
taken from the patient and witnesses. When the
reliability of this history is low, it can lead the clinician
to a misdiagnosis. Therefore, there is a need for more
objective data to definitively diagnose an epileptic
seizure (6,7). Electroencephalogram (EEG), computed
tomography (CT), and magnetic resonance imaging
(MRI) are imaging methods used in the diagnosis of
epilepsy (8). Although these imaging methods provide
objective results, they are associated with high costs.
Additionally, access to these methods can be difficult
due to long appointment wait times and equipment
shortages. The gold standard for diagnosing patients
presenting with seizures, where differentiation
between epileptic and non-epileptic seizures cannot
be made through history and physical examination,
is video electroencephalogram monitoring (VEM) (9).
However, VEM is not available in all healthcare facilities
and can prolong the definitive diagnosis process.
Clinicians also use blood biomarkers to diagnose
epileptic seizures. Elevated levels of blood prolactin
and lactate bring the diagnosis of an epileptic seizure
a step closer (6,9). Additionally, partial carbon dioxide
pressure, white blood cell count, and mean erythrocyte
and platelet volumes can be found above normal
limits in patients experiencing epileptic seizures (6).
Evaluating blood parameters does not take as long
as EEG and VEM, making it more useful for clinicians
in the acute period for diagnosis. It also surpasses
imaging methods such as MRI and CT in terms of cost
and potential radiation exposure.
Inlightofallthisinformation,itisclearthatdistinguishing
between epileptic seizures and pseudoseizures can
be challenging for clinicians. At the same time, it is
evident that evaluating blood parameters is easier and
more accessible for diagnosis than methods such as CT,
MRI, EEG, and VEM. Therefore, in this study, we aimed
to evaluate changes in blood parameters in patients
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experiencing epileptic seizures to identify parameters
that could aid in diagnosis.

MATERIAL AND METHODS

Retrospective  cross-sectional study was the
methodology usedforourresearch. Patients presenting
with complaints of epileptic seizures to the emergency
department of a tertiary care hospital between
January 1, 2023, and January 1, 2024, were defined
as Group A. Group B, the control group, comprised
healthy volunteers. Consents were obtained from the
subjects or their relatives regarding the procedures
to be performed. After receiving approval from Ordu
University's Ethics Committee for Clinical Research,
the study was started (Ethics Committee Session No:
2024/06, Meeting Date: 29.03.2024). The Helsinki
Declaration's principles guided to conduct of our study.
Hemogram and biochemical parameters from routine
blood tests were evaluated. Hemogram analysis
included white blood cell count (WBC), hemoglobin
level (Hgb), platelet count (PLT), neutrophil count,
lymphocyte count, mean platelet volume (MPV), red
cell distribution width (RDW), and mean corpuscular
volume (MCV). The neutrophil/lymphocyte ratio
(NLR), platelet/lymphocyte ratio (PLR), and platelet/
neutrophil ratio (PNR) were manually calculated and
recorded. Biochemical analysis included glucose, BUN,
and creatinine levels. Furthermore, sociodemographic
information was recorded, including gender and age.
Group A included patients over 18 years of age with
a diagnosis of epilepsy, who experienced witnessed
epileptic seizures, and who were on active antiepileptic
medication at the time of the seizure. Patients with
known infections, those with chronic diseases known
to cause abnormalities in blood hemogram parameters
(such as leukemia, lymphoma, multiple myeloma,
and iron deficiency anemia), pregnant women,
patients undergoing treatment for known intracranial
masses, patients with intracranial pathology detected
on neuroimaging (intracranial intracranial
hemorrhage, ischemic/hemorrhagic stroke), patients
without witnessed seizures, those with incomplete
data, patientsunder 18 yearsof age, and trauma patients
were excluded from the study. The control group
consisted of healthy volunteers over 18 years of age
with no comorbidities who volunteered for the study.

mass,
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Statistical Analysis

The Statistical Package for Social Sciences (IBM,
Armonk, NY, USA) version 22.0 was used to conduct the
statistical analyses. Continuous data were tested for
normality using the Kolmogorov-Smirnov test, and the
findings were reported as meanzstandard deviation
(std.). For comparing baseline characteristics between
the Group A and Group B, chi-square and student
t-tests were used. The non-normal distribution of the
test results across the two groups was compared using
a non-parametric Mann-Whitney U test. The accuracy
of NLR, PLR, and PNR analysis for seizure indicate
prediction was assessed using ROC (receiver operating
characteristic) analysis. For every value, the cut-off
value and the area under the curve were determined.
Each score's diagnostic test performance was assessed
using derived measures of sensitivity, selectivity, and
cutoff value. P-values under 0.05 were considered as
significant.

RESULTS

At the beginning of the study, 164 patients were
admitted to Group A (Seizure group) and 136 patients
to Group B (Control group). However, 48 patients
in group A were excluded from the study because
they met the exclusion criteria (22 with intracranial
pathology, 13 with trauma, 6 with iron deficiency
anemia, 7 with known infection). When Group B was
evaluated, 32 people were excluded from the study
due to lack of data (Figure 1).

Seizures and the control group were the two groups
we investigated in our study. The seizure group (n =
116) had an average age of 50.31+1.83 years, while
the control group (n = 104) had an average age of
49.58+1.96 years. While 55.8% of the seizure group
were male and 44.2% were female, 57.8% of the
control group were male and 42.2% were female.

Comparison of The Groups

The comparison of the seizure group's and control
group's laboratory data and demographics are shown
in Table 1. WBC value of 9.8+0.39, neutrophile value
of 6.274£0.32, NLR value of 3.95+0.21 and PLR value
of 163.42+14.97 were significantly higher in seizure
patients compared to the control group (p<0.001,
p<0.001, p<0.001 p=0.035; respectively). The PNR
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value of 48.64+2.42, lymphocyte value of 1.67+0.52
were significantly lower in seizure patients compared to
the control group (p<0.001 and p=0.01; respectively).
There was no statistically significant difference
between the two groups when Hb, PLT, MCV, and RDW
levels were evaluated (p>0.05).

ROC Analysis

Table 2 gives the ROC analysis findings for the patients
and the control group in terms of sensitivity, specificity,
cut off values, and area under the curve. High NLR
and high PLR were found to be significant in favor
of the disease in the ROC curve analysis (p<0.001,
p=0.035; respectively). The ROC curve analysis for NLR
revealed optimal cut off value of 2.77, corresponding
to a sensitivity and specificity of 60.3% and 62.5,
respectively. The ROC curve analysis for PLR revealed
optimal cut off value of 128.39, corresponding
to a sensitivity and specificity of 63.8% and 62.1,
respectively. Low PNR was found to be significant in
favor of the disease in the ROC curve analysis (p<0.001).
Furthermore, PNR revealed an optimal cut-off value
of 55.15 in the ROC Curve analysis, corresponding
to a sensitivity and specificity of 64.7% and 55.8%,
respectively. Figure 2 shows the ROC analysis plots
of NLR and PLR values and Figure 3 shows the ROC
analysis plots of PNR values.

DISCUSSION
Data that can be accessed quickly and easily is highly
valuable in high-volume settings such as emergency
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information about the patient's prognosis makes
these parameters highly useful. Thus, they can be
employed as supportive biomarkers alongside physical
examination and symptomes. In this context, our study
aimed to evaluate whether hemogram parameters
could assist clinicians in differentiating between true
epileptic seizures and pseudoseizures in patients
presenting with complaints of epileptic seizures.

Many parameters associated with inflammation and
mortality have been the subject of studies. Huang et
al. investigated the relationship between neutrophil/
lymphocyte and monocyte/lymphocyte ratios and
inflammation in patients with Guillain-Barré syndrome
and concluded that these ratios could be used as
markers of inflammation in such patients (10). Another
study examined the relationship between neutrophil/
lymphocyte ratio (NLR) and mortality in spontaneous
intracerebral hemorrhages and found that NLR could
be used to determine mortality (11). In a study by Yu
et al. on the use of NLR as an inflammation parameter
in acute ischemic stroke patients and its relationship
with clinical outcomes, NLR was reported to be a
significant marker for predicting the clinical course
of the patient (12). Additionally, studies have shown
that the lymphocyte/monocyte ratio is a marker in
the clinical follow-up of ischemic stroke patients (13).
Research on biochemical parameters in patients with
epileptic seizures has identified statistically significant
differences in WBC, neutrophil, lymphocyte, NLR, CRP,
and PLR laboratory values (14). In the study by Yoldas
et al., routine laboratory parameters in patients with

departments. Providing the clinician with rapid epileptic seizures were examined, and CRP, ALT, and
Total
n=300
Group A Group B
{Setzure group) —— (Control group)
n=164 n=136
Excladed n=28
Introcranial paibalogy  n=22 ,W
Tranm n=13 .
Hron deficiency amcmia =6 Lack of data =32
Known mfection w7
Group A Group B
n=116 n=104

Figure 1. Flow chart of the study
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Table 1. Demographic variables and laboratory parameters of groups
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Seizure Group (n=116) Control Group (n=104) p value
Gender (%) n n
Male 67 (55.8) 58(57.8)
0.77
Female 49 (44.2) 46 (42.2)
meanzstd. meanzistd. p value
Age 50.31%+1.83 49.58+1.96 0.78
Glucose (mg/dl) 107.5+3.87 97.5845.85 <0.001
Creatinin (mg/dl) 0.81+0.26 0.77+0.29 0.26
BUN (mg/dl) 13.9340.58 16.33+1.1 0.81
WBC (10°uL) 9.8+0.39 7.59+0.23 <0.001
Hb (g/dl) 13.35+0.18 13.42+0.17 0.76
Plt (10%uL) 244.97+8.02 242.69+8.04 0.9
Neutrophile (10%uL) 6.27+0.32 4.46+0.17 <0.001
Lymphocyte (10°ul) 1.67+0.52 2.09+0.11 0.01
MCV (fL) 86.74+0.85 87.86+0.61 0.097
RDW (%) 43.740.52 42.09+0.55 0.16
NLR 3.95+0.21 2.99+0.27 <0.001
PLR 163.42+14.97 160.07+6.65 0.035
PNR 48.64+2.42 6242.92 <0.001

BUN: Blood Urea Nitrogen, Hb: Hemoglobin, Plt: Platelet, MCV: Mean corpuscular volume, WBC: white blood cell, MPV: mean platelet
voliime, RDW: Red blood cell distribution width, NLR: neutrophil/lymphocyte ratio, PLR: platelet/lymphocyte ratio, PNR: Platelet/Neutrophil,

mg/dl: miligram/desiliter

Table 2. Receiver Operating Characteristic (ROC) Curve analysis of Neutrophil/Lymphocyte Ratio (NLR),
Platelet/Lymphocyte Ratio (PLR) and Platelet/Neutrophil Ratio (PNR) in seizure group

Variables AUC (95%) cut offf p Sensitivity (%) Spesifity (%)
NLR 0.7 (0.63-0.771) 2.77 <0.001 60.3 62.5
PLR 0.582 (0.505-0.659) 128.39 0.035 63.8 62.1
PNR 0.641 (0.568-0.714) 55.15 <0.001 64.7 55.8

NLR:neutrophil/lymphocyte ratio, PLR: platelet/lymphocyte ratio, PNR: Platelet/Neutrophil

1.0

og|

o6

Sensitivity

oM

ROC Curve

04 [-F2

1 - Specificity

o8 18

Diagonal segments are produced by ties

Figure 2. Receiver Operating Characteristic (ROC) Curve analysis of Neutrophil/Lymphocyte Ratio (NLR) and
Platelet/Lymphocyte Ratio (PLR) in seizure group
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Figure 3. Receiver Operating Characteristic (ROC) Curve analysis of Platelet/Neutrophil Ratio (PNR) in seizure

group

glucose levels were found to be significantly higher,
while Na and Ca levels were lower. WBC, neutrophil,
RDW, NLR, and PLR values were considerably greater
in the seizure group compared to the control group
in terms of complete blood count parameters, while
lymphocytes, MCV, Hb, Hct, and MPV were significantly
lower (15). Similarly, an examination of laboratory
parameters in patients with febrile convulsions
revealed statistically significant differences between
the two groups in hemoglobin, hematocrit, platelet
(PLT), eosinophil counts, mean platelet volume (MPV),
MPV/PLT, and PLT/MPV ratios (16). Jin et al. examined
the relationship between hemogram markers and
90-day survival in ischemic stroke patients and found
that NLR and PLRlevels were higher, and PNR levels
were lower in patients with poor prognosis compared
to those with good prognosis (17). In critical trauma
patients, the relationship between NLR and mortality
was investigated, and it was concluded that elevated
NLR is an indicator of poor prognosis in critical trauma
patients (18). Similar parameters were studied in
hyperemesis gravidarum patients, and it was concluded
that NLR and PLR values could be used as inflammatory
biomarkers, with associations also reported between
these values and preterm birth and low birth weight
(19). Based on these studies, we conclude that
NLR and PLR values can be used as inflammatory
parameters in various diseases and as predictors of
clinical progression and even mortality. In addition to
studies on NLR and PLR, PNR has also been shown to

be an effective biomarker for indicating inflammation.
Studies have demonstrated the role of PNR in mortality
and patient prognosis in acute ischemic stroke patients
(20).

In our study, we compared the hemogram parameters
of patients presenting with complaints of epileptic
seizures to those of healthy volunteers. Consistent with
the aforementioned studies, we found that WBC, NLR,
PLR, and neutrophil values were significantly higher
in patients with epileptic seizures. Additionally, we
observed that the lymphocyte count in patients with
epileptic seizures was significantly lower compared to
the control group. There was no significant difference
in platelet values between the two groups. The
increase in neutrophil count along with the decrease
in lymphocyte count makes the NLR and PLR values
mathematically more significant. In addition to other
studies, our study found significant differences in
the platelet/neutrophil ratio (PNR) in patients with
seizures. While there was no significant change in
platelet values, the increase in neutrophil count
resulted in a significantly lower platelet/neutrophil
ratio in patients with epileptic seizures. Since the
control group consisted of healthy volunteers,
comparisons with other patient groups with symptoms
similar to epilepsy such as (pseudoseizures) cannot be
made. However, this situation enabled us to reveal the
difference between blood values in healthy volunteers
and patients with epileptic seizures.

In our study, we identified an optimal cutoff value of
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2.77 for NLR, corresponding to 60.3% sensitivity and
62.5% specificity. For PLR, the optimal cutoff value was
128.39, with 63.8% sensitivity and 62.1% specificity.
For the platelet/neutrophil ratio, the optimal cutoff
value was 55.15, with 64.7% sensitivity and 55.8%
specificity. Based on these data, the significant cutoff
values we identified for differentiating between
epileptic seizures and pseudoseizures were >2.77 for
NLR, >128.39 for PLR, and <55.15 for PNR. Identifying
these cutoff values is another finding that distinguishes
our study from others.

The diagnosis of epileptic seizures is generally based on
patient history. Often, due inaccuracies and omissions
in the history, diagnosis becomes challenging. In some
patients, pseudoseizures can closely mimic epileptic
seizures, often due to secondary gains. In such cases,
more objective tests and examinations come to the aid
of clinicians. With this aim in mind, we examined the
hemogram markers in patients experiencing epileptic
seizures to provide guidance for clinicians in diagnosis.

CONCLUSION

We found significant changes in NLR, PLR and
PNR values in patients with epileptic seizures. We
believe that using these biomarkers and values in
the differentiation of seizures from pseudoseizures
can significantly speed up diagnosis, especially in
emergency departments. Furthermore, we think that
these markers may play a guiding role in determining
the need for treatment of seizures in epileptic patients.
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ORIGINAL ARTICLE

RELATIONSHIP BETWEEN MODIFIED SYSTEMIC
IMMUNE-INFLAMMATION INDEX AND
CONTRAST-INDUCED NEPHROPATHY IN PATIENTS WITH
ST-SEGMENT ELEVATION MYOCARDIAL INFARCTION

ST Segment Yiikselmeli Miyokard infarktiisii Olan Hastalarda
Modifiye Sistemik immiin inflamasyon indeksi ile Kontrastin

Neden Oldugu Nefropati Arasindaki iliski
Levent OZDEMIR', Adil BAYRAMOGLU?

ABSTRACT

Objective: Developing contrast induced nephropathy after primary PCl in patients with ST segment elevati-
on myocardial infarction is a risky condition in terms of mortality and morbidity. Various studies have shown
that the systemic inflammatory index predicts (SIl) the development of CIN. Mean platelet volume (MPV)
is an important indicator known to be associated with the platelet function and activation. Therefore, we
revised Sll and named it modified SIl (mSlI) by using NLR multiply MPV.

Material and Methods: This study includes patients who underwent pPCl due to STEMI in our cardiology
department between February 2015 and February 2021. Modified Sl was obtained by using MPV instead
of platelet in the formula (mSll= NLR x MPV). Patients who underwent pPCl with STEMI were divided into
two groups, those with CIN and those without CIN, and compared. Informed consent was obtained from
all patients.

Results: In the logistic regression analysis, it was observed that the mSll, NLR, GFR and contrast medium
amount was independent predictor of CIN. The optimal threshold mSII for predicting CIN was >42.5, with a
78.1% sensitivity and 52.3% specificity ([AUC]: 0.639, 95%Cl: 0.602- 0.674, p< 0.001). Pairwise comparison
of ROC curves, it was observed that the predictive value of mSll for the development of CIN was better than
NLR. (z-test = 3.144, P = 0.001)

Conclusion: We think that mSlI, which we have shown to be superior to Sll in predicting the development
of CIN and is very easy to calculate, is a parameter that can be considered in predicting the development of
CIN after pPCl in STEMI patients.
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OZET

Amag: ST yiikselmeli miyokard infarktiisi hastalarinda primer PKG sonrasi kontrast maddeye bagh nefro-
pati gelismesi mortalite ve morbidite agisindan riskli bir durumdur. Cesitli calismalar sistemik inflamatuar
indeksin (Sii) kontrast maddenin indiikledigi nefropati (KiN) gelisimini 6ngérdiigiinii gdstermistir. Ortalama
trombosit hacmi (MPV), trombosit fonksiyonu ve aktivasyonu ile iliskili oldugu bilinen 6nemli bir géstergedir.
Bu nedenle Sii'yi revize ettik ve NLR ¢arpimli MPV'yi kullanarak degistirilmis Sii (mSii) olarak adlandirdik.
Gereg ve Yontemler: Bu ¢alismaya Subat 2015 ile Subat 2021 tarihleri arasinda kardiyoloji bélimimiizde ST
elevasyonlu miyokard infarktiisti (STEMI) nedeniyle primer perkiitan6z girisim (pPKG) uygulanan hastalar
dahil edilmistir. Modifiye Sii, formiilde trombosit yerine MPV kullanilarak elde edildi (mSii= NLR x MPV).
STEMI ile pPKG uygulanan hastalar KiN'li ve KiN'siz olmak iizere iki gruba ayrilarak karsilastirild.

Bulgular: Lojistik regresyon analizinde mSii, NLR, GFR ve kontrast madde miktarinin KiN'in bagimsiz belirle-
yicisi oldugu goriildi. KIN'i ngérmek icin optimal esik mSii, %78,1 duyarlilik ve %52,3 6zgiilliik ile >42,5 idi
([AUC]: 0,639, %95Cl: 0,602-0,674, p<0,001). ROC egrileri ikili olarak karsilastirildiginda mSii'nin KiN gelisi-
mini 6ngérme degerinin NLR'den daha iyi oldugu goraldu. (z testi = 3,144, P = 0,001)

Sonug: KIiN gelisimini éngérmede Sii'ye Ustiin oldugunu gésterdigimiz ve hesaplanmasi oldukga kolay olan
mSii'nin, STEMI hastalarinda pPKG sonrasi KiN gelisimini éngérmede dikkate alinabilecek bir parametre ol-
dugunu distnlyoruz.

Anahtar Kelimeler: Sistemik inflamatuar indeks; Nefropati; Kontrast Madde



153

OZDEMIR et al.
Inflammatory index contrast nephropathy

INTRODUCTION

ST-segment elevation myocardial infarction (STEMI)
remains one of the leading causes of death over
the worldwide (1). Primary percutaneous coronary
intervention (pPCl) is the primary treatment modality
for patients presenting with STEMI (2). Contrast-
induced nephropathy (CIN) is defined as acute
deterioration of renal function after exposure to
contrast agents (3). Although the incidence is variable
in studies, CIN has been reported to be 5% to 25%
after pPCl (3,4). The incidence of CIN due to pPCl in
STEMI patients is higher due to possible hemodynamic
instability, the complexity of the procedure, and the
lack of precautionary measures (5,6). CIN after pPCl
prolongs hospital stay and is associated with increased
mortality and morbidity (7).

Various inflammatory markers such as white blood
cell count, neutrophil count, procalcitonin, C-reactive
protein (CRP) have been shown to be potentially
effective in predicting the development of CIN (8,9).
In a recent study, systemic inflammatory index (Sll)
has also been reported as an important marker in
predicting the development of CIN (9). SlI is obtained
by the formula, which is, neutrophil lymphocyte ratio
(NLR), multiplied by platelet count (NLR x platelet
count). It is known that the platelet function and
activation are more important than the platelet count
especially those in the normal reference values (10).
Mean platelet volume (MPV) is an important indicator
known to be associated with the platelet function and
activation (11). Therefore, we revised SIl and named it
modified SII (mSll) by using NLR multiply MPV.

In this study, we aimed to evaluate the association
between mSll and CIN, in patients with STEMI
undergoing pPCl.

MATERIAL AND METHODS

This study includes 698 patients who underwent
pPCl due to STEMI in our cardiology department
between February 2015 and February 2021. Study
protocol was approved by the hospital's local
ethics committee in accordance with the Helsinki
Declaration and Good Clinical Practice Guidelines
(Yozgat Bozok University ethical committee,
2024-GOKAEK-245 2024.06.05_17). All patients were
followed with daily creatinine test in the hospital for
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at least 72 hours. Patients with a glomerular filtration
rate less than 30 mL/min/1.73 at presentation, active
infection, systemic inflammatory disease, history
of autoimmune or chronic inflammatory disease,
cardiogenic shock or pulmonary edema were excluded
from the study.

Demographic and health data of the patients such
as age, gender, body mass index (BMI), hypertension
(HT), diabetes mellitus (DM), hyperlipidemia, smoking,
previous coronary artery disease, heart failure,
peripheral artery disease was obtained. A 12-lead
electrocardiogram was performed at admission. STEMI
was defined as a ST-segment elevation of 1 mm (2 mm
for V1-V3) in two or more contiguous leads followed
by an increase in cardiac troponins (12). Blood samples
were taken at the time of admission, after 24 and 72
hours. Heart rate, systolic blood pressure, diastolic
blood pressure, routinely measured glucose, blood
urine nitrogen, creatinine, total cholesterol, high-
density lipoprotein (HDL), low-density lipoprotein
cholesterol (LDL-C), triglycerides, high-sensitivity
C- reactive protein (hsCRP), hemoglobin, neutrophil
count, lymphocyte count and platelet count values
were recorded. The use of antihypertensive drug or
a systolic blood pressure of 140 mm Hg or a diastolic
blood pressure of 90 mmHg were accepted as criteria
for the diagnosis of hypertension (13). Antidiabetic
drug use or fasting plasma glucose higher than 126
mg/dl were accepted as criteria for the diagnosis of
Diabetes Mellitus (14). Transthoracic echocardiography
was performed for all patients. Left ventricular ejection
fraction was calculated by Simpson's method. Any
major coronary vessel narrowed by 50% or more
in diameter was defined as significant stenosis.
Patients were labeled as having multivessel disease
if they had more than 50% stenosis in two or more
than two pericardial coronary arteries. Complete
revascularization was defined as TIMI Il flow with
less than 20% residual stenosis in the major epicardial
coronary arteries. Syntax score was calculated using an
online calculator (http: //www. syntaxscore.com). The
systemic immune-inflammation index was calculated
using the formula, neutrophil count / lymphocyte x
platelet count (9). The SlI value was calculated using
the hemogram parameters obtained at admission. NLR
was calculated by dividing the neutrophil count by the



OZDEMIR et al.
Inflammatory index contrast nephropathy

lymphocyte count. Modified SIl was obtained by using
mean platelet volume (MPV) instead of platelet in
the formula (mSll= NLR x MPV). CIN was defined as
according to baseline creatinine level a 25% or 0.5 mg/
dlincrease in creatinine levels after 72 hours admission,
without any other etiology. Patients who underwent
pPCl with STEMI were divided into two groups, those
with CIN and those without CIN, and compared.

Statistics

Data analysis was performed using SPSS (version 22.0,
SPSS Inc., Chicago, IL) and MedCalc statistical software
(trial version 12.7.8, Mariakerke, Belgium). Continuous
variable data were expressed as mean * standard
deviation. Chi-square test was used for categorical
variables and Student's t test was used for continuous
variables when evaluating the differences between
groups. The Kolmogorov-Smirnov test was used to
evaluate the distribution of continuous variables. To
estimate the risk of CIN and to compare the optimal
cut-off point of SIl and mSll, a receiver operating
characteristic (ROC) curve was constructed, with point
sensitivity and specificity determined according to
the Youden J index. A multivariate logistic regression
model was used to identify independent predictors of
CIN. The significant variables that were found to be in
the univariate analysis (P < 0.05) were included in a
multiple logistic regression analysis. A 2-tailed P <0 .05
was considered as significant.

RESULTS

A total of 698 patients were included in the analysis
between May 2017 through April 2021. A total of 87
patients developed CIN. Clinical, angiographic and
demographic characteristics are shown in Table 1.
Such as age, gender (female), DM, pain balloon time,
ejection fraction, TIMI flow grade, contrast amount,
stent length was observed different between the
groups, while hyperlipidemia, smoking, obesity, heart
rate, systolic and diastolic blood pressure, Ml type,
infarct related artery was not different between the
two groups Laboratory findings are given in Table 2.
Baseline creatinine, BUN, glucose, uric acid, neutrophil,
MPV, peak troponin, peak CKMB, NLR, SII, mSIl were
higher while lymphocyte, and GFR was lower in the
group developing CIN.
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Univariate and multivariate logistic regression analysis
results are given in Table 3. In the logistic regression
analysis, it was observed that the mSII, NLR, GFR, was
independent predictor of CIN. The optimal threshold
mSll for predicting CIN was >42.5, with a 78.1%
sensitivity and 52.3% specificity (area under the
curve [AUC]: 0.639, 95%Cl: 0.602- 0.674, p< 0.001).
The optimal threshold mSlIl for predicting CIN was
>4.49, with a 73.6% sensitivity and 46.8% specificity
(area under the curve [AUC]: 0.589, 95%Cl: 0.551-
0.625, p=0.003). Pairwise comparison of ROC curves,
it was observed that the predictive value of mSll for
the development of CIN was better than NLR (z-test=
3.144, p=0.001) (Figure 1).

DISCUSSION

In this study, we showed that mSIl is a suitable
parameter for predicting the development of CIN
after pPCl. Accordingly, modified SIl emerged as the
hematological parameter thatindependently predicted
the development of CIN after pPCI. In the ROC analysis,
we observed that mSll had better predictive power
than NLR.

In addition to the natural risk factors of the patient, the
amountof contrast material used and other physical and
chemical markers play a role in the development of CIN
(3,6). Acute renal failure is defined as CIN, manifested
by a 25% or 0.5 mg/dL (44.2 mmol/L) increase in serum
creatinine within 3 days after administration of contrast
medium (15). The frequency of CIN in STEMI patients
varies between studies (16). Two main mechanisms
have been reported for the pathogenesis of CIN: renal
vasoconstriction causing medullary hypoxia and direct
cytotoxic effects of contrast agents (16,17). Following
exposure to contrast media, the effects of various
mediators such as angiotensin, vasopressin, and
endothelin and the reduction in nitric oxide production
(15). Those changes could cause renal vasoconstriction,
impaired vasodilation, and decreased medullary
blood flow that contributes to the development and
progression of CIN (3,6). In studies, STEMI patients
who underwent pPCI, a significant relationship was
found between parameters indicating inflammatory
status such as NLR, Sl and the development of
CIN (9). In our study, we observed a significant
relationship between these parameters and CIN.
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Table 1. Clinical and Demographic characteristics of groups

Variables Group 1 (n=611) Group 2 (n=87) p value
Age, years, (mean) 57.4+11.8 63.7112.2 <0.001
Female sex, n (%) 104(17.0) 23(26.4) 0.033
Hypertension, n (%) 277(45.3) 47(54.0) 0.128
Dyslipidemia (%) 273(44.3) 35(35.6) 0.079
Diabetes mellitus, n (%) 118 (19.3) 31(35.6) 0.001
Family History (%) 141(23.1) 21(24.1) 0.826
Body mass index 28+3.1 27.1+4.1 0.143
Heart rate (bpm) 75+14 73+ 19 0.156
History of CAD (%) 68(11.1) 11(12.1) 0.677
History of PCI (%) 65(10.6) 12(13.6) 0.380
History of CABG (%) 19(3.1) 4(4.6) 0.467
History of PAD (%) 57(9.3) 6(6.9) 0.080
Smoking, n (%) 342(56.0) 40(46.0) 0.080
Systolic blood pressure (mmHg) 78+17 75124 0.357
Diastolic blood pressure (mmHg) 132427 129439 0.372
Ejection fraction (%) 48.5+7.4 44.5+9.0 <0.001
Ml pattern anterior 272(44.5) 38(43.7)
inferior 320(52.4) 48(55.2) 0.564
Non anterior 19(3.1) 1(1.1)
IRA LMCA 1(0.2) -

LAD 281(46) 37(42.5)

cX 95(15.5) 14(16.1) 0-680

RCA 219(35.8) 36(41.4)

Other 11(1.8) -
Paint to PCl time (minute) 1704113 1774101 0.591
Contrast medium amount (ml) 179+48 20568 <0.001
Stent size (mm) 3.0+0.3 3.0+0.4 0.967
Stent length (mm) 20.7+7.9 17.617.8 0.001
Syntax score 15.546.6 17.6+7.8 <0.001
TIMI flow <3 (%) 45(7.4) 14(16.1) 0.006
Asan (%) 73(11.9) 9(10.3) 0.664
Beta blocker n (%) 83(13.6) 19(21.8) 0.060
Statin n (%) 132(21.6) 12(13.8) 0.118
RAS blocker n (%) 139(22.7) 22(25.3) 0.599
Calcium channel blocker (%) 39(6.4) 7(8.0) 0.559

CX: circumflex artery, IRA: infarct related artery, LM: left main, LAD: left ascending artery, MI: myocardial infarction, PAD: peripheral artery
disease, PCI: percutaneous coronary intervention, RCA: right coronary artery, RAS: renin-angiotensin system, CAD: coronary artery disease,
bpm: beats per minute, mm: milimeter, ml: milileter, TIMI: Thrombolysis in Myocardial Infarction.
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Table 2. Findings during the admission and process characteristics
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Variables Group 1 (n=611) Group 2 (n=87) p value
BUN (mg/dL) 32.4+11.1 44.3+23.1 <0.001
Initial creatinine 0.9+0.2 1.1+1.1 <0.001
72thhour creatinine (mg/dL) 0.95+0.2 1.7+0.8 <0.001
Glomerular filtration rate mL/min/1.73m? 90.0+22.3 69+33.9 <0.001
Glucose(mg/dL) 142467 169483 0.001
Uric acid 4.9+1.1 6.1+1.7 <0.001
Hemoglobin(g/dL) 13.7+#1.6 13.2+2.1 0.112
White cell count (103/mL) 11.74¢3.3 12.6+4.2 0.018
Neutrophil count (103/mL) 9.0£2.7 9.742.6 0.035
Lymphocyte count (103/mL) 1.9+0.7 1.8+0.7 0.041
NLR 5.1£2.2 5.6+2.0 0.029
Platelet count (103/mL) 254+60 259457 0.469
hs-CRP 11+9 16+12 <0.001
Mean platelet volume 8.9+1.0 9.2+1.2 0.011
Total cholesterol (mg/dL) 178+41 169+47 0.099
HDL-C (mg/dL) 36+10 34+£11 0.244
LDL-C (mg/dL) 11737 109+42 0.109
Triglycerides (mg/dL) 133483 115477 0.089
CKMB peak 195+145 265+245 <0.001
Troponin at peak 93487 132+116 <0.001
Sl 1197+436 13274393 0.009
Modified SlI 45.9+21.6 54.8+21.4 <0.001

BUN, blood urea nitrogen; HDL, high-density lipoprotein; hs-CRP, high- sensitivity C-reactive protein; LDL, low-density lipoprotein; NLR,

neutrophil-to-lymphocyte ratio; RAS, renin—angiotensin system; Sll, systemic immune-inflammation index; mg/dL, miligram/deciliter;

mL/min, mililiter/minute;

Table 3. Univariate and multivariate analysis for prediction of contrast induced Nephropathy

Univariate Analysis Multivariate Analysis

B 95%Cl p value OR 95%Cl p value
Diabetes mellitus 0.432 0.267-0.701 0.001
Sex 0.571 0.339-0.961 0.035
Age 1.043 1.024-1.062 0.001
GFR 0.966 0.957-0.976 <0.001 0.969 0.957-0.982 0.001
Glucose 1.004 1.002-1.007 0.001
Ejection fraction 0.937 0.911-0.964 0.001
Syntax score 1.043 1.011-1.076 0.009
NLR 1.113 1.010-1.226 0.030 0.467 0.304-0.717 0.001
Modified Sl 1.017 1.008-1.027 <0.001 1.074 1.036-1.114 <0.001
Sl 1.001 1.000-1.076 0.009
hs-CRP 1.038 1.019-1.057 <0.001
Troponin at peak 1.004 0.998-1.045 0.004
Contrast medium amount | 1.013 1.010-1.117 <0.001 1.014 1.010-1.018 0.001

GFR, Glomerular filtration rate; NLR, neutrophil-to-lymphocyte ratio; Sll, systemic immune-inflammation index; hsCRP, high- sensitivity

C-reactive protein
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Figure 1. The comparison of the area under the curves (AUC) of ROC curve analyses for modified Sl and NLR

Neutrophil, lymphocyte, and platelet counts are
biomarkers that inexpensive and easy-to-measure.
Sll is derived using the formula neutrophil count /
lymphocyte count x platelet count; is a recently derived
biomarker that had shown to reflect inflammatory and
immune balance in cardiovascular diseases (7,8,18,19).
It is a known situation that there is no significant
relationship between platelet count and activation if
platelet count is in normal range (19). Once more, in
various studies, there was no significant relationship
between platelet count and cardiovascular events,
but it was observed that this relationship was evident
with MPV (18,19). Mean platelet volume (MPV) is an
easy to measure marker reflecting platelet activation
or reactivity. Larger platelets are enzymatically and
metabolically more active and have a higher potential
thrombotic ability as compared with smaller platelets
(20,21). MPV is an important predictive and prognostic
indicator in cardiovascular disease (22). Large platelets
have a higher thrombosis potential (6). Increasing MPV
values have been accepted as an independent risk
factor for myocardial Infarction (Ml) and stroke (22,23).
In addition, it has been seen that increased MPV is
associated with recurrent ischemia and mortality (24).
For this reason, we obtained the modified mSII by using
MPV instead of the platelet count used in obtaining SlI
in our study and evaluated its relationship with CIN. In
our analysis, we observed that the newly obtained mSlI
is a superior parameter to NLR and Sl in showing CIN.

Diabetes mellitus has been reported to be an
independent risk factor for CIN in many studies, this
increased risk is most likely due to microvascular
damage caused by DM (18,19,25,26). In our study, we
determined that DM independently predicted CIN,
supporting previous literature findings. Various studies
have also shown a relationship between lower ejection
fraction and GFR and the development of CIN (27-28).
Our findings also support these results.

An important limitation of our study is that it has a
single-center and retrospective design. The limited
number of patients and the lack of long-term follow-
up of the patients are another limitation. Prospective
and long-term follow-up studies are needed in a larger
population.

CONCLUSION

In this study, a significant correlation was found
between the mSll calculated at admission and the
development of CIN after pPCl in STEMI patients.
This relationship was shown to be better than NLR,
SlI, which was previously known to have a significant
relationship with CIN. This finding suggests that pre-
procedural mSll may help predict the risk of developing
CIN in patients with STEMI. Accordingly, we suggest
that mSll, which we have shown to be superior to Sll in
predicting the development of CIN and is very easy to
calculate, to take precautions for the development of
CIN before and after pPCl in STEMI patients.
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ORIJINAL CALISMA

KANSER KOK HUCRE PROLIFERASYONUNUN AKCIiGER
KANSERI HASTALARINDA BELIRLENMESi: BiR PiLOT
CALISMA

Determination of Cancer Stem Cell Proliferation in Lung Cancer
Patients: A Pilot Study

Secil YILMAZ, Medine DOGAN SARIKAYA', Burcu SEN BAGCI', Elif Afra BESPARMAK,
Elif YASAR', Omer ONAL?, Ozlem CANOZ?

OZET

Amag: Akciger kanseri kansere bagli 6limlerin basinda gelmektedir. Heterojen yapidaki timorler iginde nis-
peten kiigiik bir popilasyona sahip olan kanser kék hiicreler (KKH), tedaviye direngten ve metastazdan so-
rumludur. KKH'ler ile ilgili deneysel ¢alismalarin sinirli sayida olmasindan dolayi bu calismada akciger kanseri
hasta KKH'lerinin proliferasyon profilinin belirlenmesi amaglanmistir.

Gereg ve Yontemler: Kuiglik hiicreli disi akciger kanseri tanisi almis Gg farkl metastazi olan hastalardan primer
hicre kaltart yapildi. KKH’ler flow sitometri ile CD133+, CD24-/dUsiik ve CD44+ biyobelirteglerine gore izole
edildi. izole edilen kanser kék hiicrelerinin in vitro proliferatif potansiyeli 10 giin boyunca degerlendirildi.
Bulgular: 45-52 yas arasi hastalarda, farkli bolgelere metastazi olan iki hasta ile metastazi olmayan bir has-
taya ait toplam 3 hastanin KKH profilleri flow sitometride CD133+, CD24-/dislik ve CD44+ biyobelirteglerine
gore karsilastirildiginda bu oranlar %0,4 ve %1,3 arasinda bulundu. KKH’lerin ikiye katlanma stireleri 49,24
ve 27,48 saat araliginda degistigi gorildi.

Sonug: Tum hastalarin proliferasyon sonuglari karsilastirildiginda farkl proliferasyon profillerine sahip ol-
duklar goruldi. Hicre dongusini hedefleyen, kanser tedavilerinden kagabilen KKH’lerin proliferasyon pro-
fili beklenildigi gibi duragan ve stabil suregleri icerdigi gézlemlendi. Bununla birlikte bu pilot ¢alismada Ug
hastanin blytume egrisindeki farkhiliklar hastalarin farkh proliferasyon profiline sahip oldugunu ve kanser
tedavisinde kisiye 6zgii terapilerin kaginilmaz oldugunu géstermektedir.

Anahtar Kelimeler: Kiigiik Hiicreli Disi Akciger Kanseri; Kanser K6k Hiicresi; Kanser K6k Hiicre Proliferasyonu

ABSTRACT

Objective: Lung cancer is the leading cause of cancer-related deaths. Cancer stem cells (CSCs), which cons-
titute a relatively small population within heterogeneous tumors, are responsible for treatment resistance
and metastasis. Due to the limited experimental research on CSCs, this study aims to investigate the prolife-
ration profile of CSCs in lung cancer patients.

Material and Methods: Primary cell cultures were established from patients with non-small cell lung cancer
who had three different metastases. CSCs were isolated using flow cytometry based on CD133+, CD24-/
low and CD44+ biomarkers. The in vitro proliferative potential of isolated cancer stem cells was assessed
over a period of 10 days.

Results: The CSC profiles of a total of 3 patients, aged between 45-52 years, including two patients with
metastases to different regions and one patient without metastasis, were compared using flow cytometry
based on CD133+, CD24-/low and CD44+ biomarkers These rates were found to be between 0.4% and 1.3%.
The doubling times of CSCs were observed to vary between 49.24 and 27.48 hours.

Conclusion: The proliferation profile of CSCs, which could escape cancer treatment targeting the cell cycle,
was observed to include expectedly steady and stable proceses. When comparing the proliferation results
of all patients, it was found that they exhibited different proliferation profiles. Moreover, the differences in
the growth curves of the three patients in this pilot study indicate that each patient has a distinct prolifera-
tion profile, underscoring the necessity of personalized therapies in cancer treatment.

Keywords: Non-Small Cell Lung Cancer (NSCLC); Cancer Stem Cell; Cancer Stem Cell Proliferation
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GIRIS

Kanser insan hayatini ciddi sekilde tehdit eden bir
hastaliktir (1). Her yil 2 milyondan fazla akciger kanseri
vakasi teshis edilmekte ve yaklasik 1,8 milyon insan
olmektedir (2). Akciger kanseri kiigiik hiicreli akciger
kanseri (KHAK) ve yaygin olarak gorilen kuigik hicreli
disi akciger kanseri (KHDAK) olarak siniflandirilabilir (3).
Tani ve tedavideki son gelismeler kanser tedavisinde
ilerleme saglasa da giinimizde birgok hasta tedaviye
yanit vermeyerek hastaligin ilerlemesine veya
niksetmesine yol agmaktadir. Hastalarin tedavisinde
yaygin olarak kullanilan yéntemler cerrahi rezeksiyon
ile timor dokusunun c¢ikarilmasi, radyoterapi ve
kemoterapidir. Tedavinin sinirh etkinligi genellikle
mevcut radyo/kemoterapilere direngli kugik bir
hiicre popillasyonu olan kanser kok hicrelerini
(KKH) etkileyememesinden kaynaklanabilir (4). Hizli
proliferasyona sahip kanser hiicreleri mevcut terapotik
tedavilere karsi yok olma egilimindedir, ancak daha
yavas proliferasyona sahip KKH’lerin bu tedavilerden
kagtigl diisiintilmekte olup KKH’lerin hiicre donglisiinii
ya da hizli bolinen hiicreleri hedef alan kemoterapoétik
ilaglara karsi direncli oldugu bilinmektedir (5,6). Bu
durum sonucunda KKH’ler timér baslatan hicreler ve
tiimorojenik kanser hiicreleri olarak da adlandirilir (7).
Cogu solid timor ve hematolojik malignitede KKH
varligr gosterilmistir ve bu timorojenik aktiviteler,
akciger, kolon, bas ve boyun, meme ve melanom
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dahil olmak (Gzere bircok kanser tirlerinde
bulunmustur (8, 9). Akciger kanseri icin CD133, CD24
ve CD44 biyobelirtegleri potansiyel kanser kdk hicre
biyobelirtegleri olarak kabul gérmistir (10). Tumor
dokusundaki heterojen hiicre popilasyonu igerisinde
sadece kiiclk bir alt popiilasyonu olusturan kanser
kok htcreler, timor biylimesinden sorumludur. Ayrica
KKH’lerin metastaz yapma potansiyelinin oldugu
soylenmektedir (11). KKH’ler DNA hasarini onarma
noktasinda da yiiksek kapasiteye sahip olup dusuk
seviyelerde reaktif oksijen turleri (ROS) sergilerler ve
yavas c¢ogalirlar (12). Bu tiir gesitli genetik ve hiicresel
adaptasyonlardan dolayr KKH’ler klasik terapotik
yaklasimlara direnclidir (13). KKH’lerin terapotik
olarak ortadan kaldiriimasi ve malignitelerin yok
olmasi igin, KKH mekanizmalarin kesfedilmesini ve
onlari hedefleyecek yenilik¢i terapilerin gelistirilmesi
gerekmektedir (Sekill) (14). Erisilebilirlikleri ve
kullanilabilirlikleri nedeniyle hicre hatlari kanser
arastirmalarinda siklikla kullanilmaktadir (15). Kanser
hiicre hatlarinin kullanildigi ¢alismalarda artan pasaj
sayisiile genetikanormalliklerin birikmesiklinik Gnemini
sinirlamaktadir (16). Ayrica hicre hatlari, bireysel
farkhhklari dogru bir sekilde temsil etmeyebilir veya
blyldk o6lgide timor heterojenligini gostermeyebilir.
Hayvanlar ve insanlar arasindaki biyolojik cevaplar
farkli oldugu icin hayvan modellerinin kullanimi zaman
alir ve farklilik gosterir. Klinik cevaplardaki bu farkhhklar,

o
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Sekil 1. Kanser hastalarina uygulanan terapilerin kanser hiicresi ve kanser kok hiicresine olan etkisinin gosterimi.
Geleneksel tedaviler proliferasyon hizi yiiksek olan kanser hiicrelerini yok edebilirken proliferasyon hizi diisuk
olan kanser kok hucrelerini hedefleyememektedir. Kanser kok hiicreleri timorin niiks etmesine sebep olabilir-
ken, kanser kok hiicre hedefli terapiler timdoriin tamamen yok olmasini saglayabilir.
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hastalardan primer timor hicrelerinin Uretilmesi ve
kiltirlenmesi igin yontemlerin gelistiriimesine ivme
kazandirmistir (17).

Kanser kok htcreleri Gzerine klinik bilgi saglayan
hasta kaynakli deneysel c¢alismalarin sinirl olmasi
sebebiyle, bu calismada primer hiicrelerin tretimi icin
farkli metastaz durumlarina sahip iki akciger kanseri
hastas! ile metastaz bulunmayan bir akciger kanseri
hastasindan ornekler alinmistir. Akciger kanseri igin
potansiyel kanser kok hiicre biyobelirteci olarak
CD133 +, CD24-/dusiik ve CD44+ biyobelirteglerine
gore flow sitometri yontemi ile izole edilen kanser
kok hicrelerinin zamanla proliferasyonu belirlenmis
ve geleneksel kemoterapilerin hizli gogalan hucreleri
hedefledigi hipotezi test edilmistir.

GEREG VE YONTEMLER

Bu calisma kapsaminda yapilan deneyler kisaca Sekil
2’de sematize edilmistir. Erciyes Universitesi Cerrahi
Tip Bilimleri Gogis Cerrahisi Anabilim Dali'nda yapilan
cerrahi rezeksiyon sonrasinda patolojik incelemelerle
kesin KHDAK tanisi konan hastalar bilgilendirilmis
gondlld  olur formu imzalayarak c¢alismaya dabhil
edilmistir. Bu c¢alismada kullanilan hicreler, "Akciger
Kanseri Hastalarinda Kanser Kék Hicresinin Genomik
Profillendirilmesi" baslkli 2155849 numarali TUBITAK
1001 projesinden elde edilmistir. Bu ¢alisma Helsinki
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Bildirgesi'ne uygun olacak sekilde 26.08. 2015 tarihli
2015/372 sayih Klinik Aragtirmalar Etik Kurulu Karart ile
onaylanmistir.

Primer kaltUrl igin hasta kaynakli akciger kanser
hiicrelerinin, 30-60 dakika icerisinde %1 penisilin-
streptomisin (Thermo Fisher Scientific Waltham,
Massachusetts, USA, Cat. No. 15070063) bulunan
Dulbecco’s Modified Eagle besiyeri (DMEM; Gibco,
Grand Island, NY, USA, Cat. No. 41966029) igerisinde
soguk bir tasima ortami (%5 FBS, %1 Penisilin-
streptomisin, Amfoterisin, L-Glutamin iceren DMEM )
ile Erciyes Universitesi Tibbi Patoloji Anabilim Dal’'ndan
calismanin yapilacagi birim olan Genom ve Kok Hiicre
Merkezi'ne kanser dokulari getirildi. Tumor dokusu
disinda kabindeki tiim yapilar bistlri ve pens yardimiyla
uzaklastirildi. Mekanik ve enzimatik olarak pargalanmis
hiicreler %1 penisilin-streptomisin (Thermo Fisher
Scientific Waltham, Massachusetts, ABD, Kat. No.
15070063), %1 amfoterisin (Thermo Fisher Scientific
Waltham, Massachusetts, ABD, Kat. No. 15290026) ve
%1 L-glutamin (STEMCELL Technologies Inc., Vancouver,
Kanada, Kat. No. 7100) iceren DMEM'de (Gibco, Grand
Island, NY, ABD, Kat. No. 41966029) %5 CO? ile nemli
bir ortamda 37 °C sicakligindaki inkiibat6re konuldu.
Kanser kok hiicreleri, heterojen kanser
popilasyonundan ayirmak igin BD FACSAria Il Cell
Sorter cihazi kullanildi. Kanser hiicreleri CD133 APC

Enzimaltik
[ ] Ol Parcalama

Sekil 2. Calisma kapsaminda yapilan deneylerin sematik gosterimi. Hastadan alinan timoér dokusu mekanik ve en-
zimatik pargalamaiile tek hiicre haline getirilmistir. Tek hiicre haline gelen heterojen kanser hiicreleri flow sitometri
cihaziile CD133+, CD24-/dusik ve CD44+ biyobelirteclerine gore izole edilerek kanser kok hiicresi elde edilmistir.
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(372806, BiolLegend, ABD), CD24 PE (311106,
BioLegend, ABD) ve CD44 FITC (336604, BiolLegend,
ABD) biyobelirteclerine gore izole edildi. Bu deney igin
hicreler T25 flasklari %80-90 kapladiginda hiicrelere
%0,05’lik Trypsin-EDTA eklendi. Bu islemden sonra
flasktan kalkan ve resispanse halde olan hicreler Cell
Staining Buffer (420201, BiolLegend, ABD) ile yikandi.
Human TruStain FcX (422302, BioLegend, ABD) ile 10
dakika ve karanlik bir ortamda bloklama islemi yapilan
hicrelere 1 pl olacak sekilde ¢ antikordan CD133
APC (372806, BiolLegend, ABD), CD24 PE (311106,
BioLegend, ABD) ve CD44 FITC (336604, BiolLegend,
ABD) eklendi. Hucreler 20-30 dakika boyunca karanhk
ortamda bekletildi. Fazla boya kalintisini ortamdan
uzaklastirmak igcin Cell Staining Buffer (420201,
BioLegend, ABD) ile iki kez yikandi. Son hacim 500 pl
olacak sekilde Cell Staining Buffer (420201, BioLegend,
ABD) eklenerek hiicreler flow sitometri cihazina
ylklenerek olgtimleri yapildi.

Pasajlanacak hiicrenin bulundugu kultir kabindaki
besiyeri yavasca cekildi ve atildi. 6 kuyucuklu kiltur
kabinda yapisik halde kalan hiicreler Gzerine %0,05
Tripsin-EDTA eklendi. Hicrenin tipine bagl olarak
37°C’lik %5 CO: igeren inklbatérde 1-5 dk. tutuldu.
Hiicreler invert mikroskop ile kontrol edildi. Tripsin
inhibisyonu %10 FBS, (Thermo Fisher Scientific
Waltham, Massachusetts, ABD, Kat. No. 16000044)
%1 penisilin-streptomisin (Thermo Fisher Scientific
Waltham, Massachusetts, ABD, Kat. No. 15070063),
%1 amfoterisin (Thermo Fisher Scientific Waltham,
Massachusetts, ABD, Kat. No. 15290026) ve %1
L-glutamin (STEMCELL Technologies Inc., Vancouver,
Kanada, Kat. No. 7100) igeren DMEM ile yapildi. Hiicre
siispansiyonu temiz bir falkon tiipe alindi ve 400 g’de 5
dk. santriftj edildi. Stpernatant, pellete dokunmadan
uzaklastirildiktan sonra pellet 1 ml FBS icermeyen
besiyeriile restispanse edildi ve hiicre sayisi hesaplandi.
Steril bir klltiir kabina hiicreler pasajlanarak kiltir kabi
etiketlendi. Hiicrelere invert mikroskop altinda bakildi

Tablo 1. Hastalara Ait Klinik Verilerin Gosterimi

Ornek Numarasi Cinsiyet Yas
Hasta 1 E 45
Hasta 2 E 64
Hasta 3 E 52

Bozok Tip Derg 2024;14(3):160-168
Bozok Med J 2024;14(3):160-168

ve %5 CO: iceren 37°C’lik inklibat6re konuldu.

izole edilen kanser kék hiicreleri ekmek igin 96
kuyucuklu hiicre kiltir kaplari kullanildi.  Kuyucuk
basina 1000 hiicre olacak sekilde kanser kok hiicreleri
%1 penisilin-streptomisin (Thermo Fisher Scientific
Waltham, Massachusetts, ABD, Kat. No. 15070063),
%1 amfoterisin (Thermo Fisher Scientific Waltham,
Massachusetts, ABD, Kat. No. 15290026) ve %1
L-glutamin (STEMCELL Technologies Inc., Vancouver,
Kanada, Kat. No. 7100) iceren serumsuz DMEM (Gibco,
Grand Island, NY, ABD, Kat. No. 41966029) ile ekildi.
10 gin boyunca hucrelerin takibi yapilarak her 24
saatte bir tripan mavisi boyasi ile hiicrelerin sayimi
gercgeklestirildi.

Blyume egrisini ¢izmek icin Microsoft Excel programi
kullanilarak elde edilen verilerle iki katina ¢ikma siresi
grafigi olusturulmustur. Bu grafik (T2-T1) / 3,32* (logn.-
logn) formuld kullanilarak hesaplanmistir. Formilde T
slireyi, n2 son hicre konsantrasyonunu ni ise ilk hiicre
konsantrasyonunu gostermektedir.

BULGULAR

Bu calisma kapsaminda kullanilan hastalarin isim,
cinsiyet, yas, kanser tipi ve metastaz durumlari Tablo
1’de verilmistir. Bu pilot ¢alismada klinigi yansitmak
amaclyla metastaz durumlari farkh hasta profili 6rnek
olarak segilmistir.

Bu calismada metastaz durumlarn farkh KHDAK
tanisi almis Ug¢ hasta profilinin KKH’leri CD133 +,
CD24-/dusuk ve CD44+ biyobelirteclerine gore
flow sitometri yontemi ile secilerek KKH oranlari
belirlenmistir. Heterojen hiicre poptlasyonu icerisinde
KKH oranlari hasta 1 (H1) igin %1,3, hasta 2 (H2) igin
%0,8 ve Hasta 3 (H3) icin %0,4 oldugu Sekil 3(A-C)'de
gosterilmistir. Kullanilan Gg farkh hasta profilinin 0
ile 10. glin arasinda hicre sayilarindaki degisim takip
edilmistir. Ortaya ¢ikan sonug Tablo 2’de gosterilmistir.
Tablo 2’de belirtilen hastalarin 10 giinliik hiicre sayilari
ile hastalara ait kanser kdk hiicrelerinin biyime egrileri

Kanser Tipi Metastaz
Adenokarsinom

Adenokarsinom Karaciger
Adenokarsinom Beyin
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Sekil 3. Hastalara ait flow sitometri ile hiicre segimi sonuglarinin gésterimi. A) Hasta 1’e ait popiilasyon 3 (P3)’te
CD133+; P4’te CD133+ CD24-/dusuk; P5’te ise CD133+ CD24-/dlsuk CD44+ hiicre popullasyonu, B) Hasta 2’ye ait
P3’te CD133+; P4’te CD133+ CD24-/dustik; P5’'te ise CD133 + CD24-/dusik CD44+ hiicre popllasyonu, C) Hasta
3’e ait P3’te CD133 +; P4’te CD133 + CD24-/dusuk; P5’te ise CD133+ CD24-/dustik CD44+ hiicre poptllasyonu

segilmistir. (P: Populasyon)

Tablo 2. Hastalara Ait Hiicre Proliferasyonunun 0-10.Gin Arasindaki Degisiminin Gosterimi

Ornek Numarasi | 0.Giin 1.Giin 2.Giin 3.Giin 4.Giin
Hasta 1 1000 2400 4800 7200 7200
Hasta 2 1000 2400 7200 7200 9600
Hasta 3 1000 2400 4800 4800 4800

cizilip tek bir grafik UGzerinde karsilastirilmis olup
(Sekil 4A-D) gosterilmistir. Primer akciger kanser kok
hicresinin iki katina ¢ikma siiresi, hiicrelerin sayi olarak
ikiye katlanmasi icin gecen zamandir. KHDAK tanisi alan
U¢ hastanin kanser koék htcrelerinin iki katina ¢ikma
siiresi grafik ile Sekil 4E’de gosterilmistir. iki katina
¢cikma sdresi, hiicrelerin sayi olarak ikiye katlanmasi

5.Giin 6.Giin 7.Giin 8.Giin 9.Giin 10.Giin
9600 12000 12000 9600 9600 4800
7200 7200 7200 9600 9600 4800
7200 4800 2400 2400 2400 2400

icin gecen zamandir. KHDAK tanisi alan (g hastanin
kanser kék hiicrelerinin iki katina ¢ikma siresi grafik ile
gosterilmistir.

TARTISMA

Diinyada her yil teshis edilen bir milyondan fazla akciger
kanseri vakasi vardir ve kanser 6limlerinin en yaygin
nedenidir. Akciger kanseriteshisi konan hastalarin %70'i
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Sekil 4. Hastalarin 10 glinliik blyime egrilerinin gdsterimi. A) Hasta 1’e ait bliylime egrisi, B) Hasta 2'ye ait bi-
yume egrisi, C) Hasta 3’e ait bliyime egrisi, D) 3 hastanin biiylime egrisinin tek bir grafikte karsilastiriimasi goste-
rilmistir. Hasta 1’e ait grafikte biylime egrisinde ilk Ui¢ glinde ve 5., 6. glinler boyunca artis gozlenirken 7. ve 10.
giinde azalisa gegtigi diger glinlerde ise sabit kalmistir. Hasta 2’ye ait grafige bakildiginda ilk 2 glin ve 4.,7. glnler
boyunca buyime egrisinde artig gézlenirken, 5.,10. glinlerde azalisa gectigi ve diger glinlerde ise duraganligini
korumustur. Hasta 3’lin grafigine bakildiginda da 0., 2., 4. glinlerde biyime egrisinde artig gézlenirken 5. glinde
azalisa gectigi ve diger glinlerde ise stabil kalmistir. E) 3 hasta igin grafik (T2-T1) / 3,32*(logn.- logn1) formala kul-
lanilarak Hasta 1 ve Hasta 2 i¢in 49,24 hesaplanirken hasta 3 icin 27,48 saat hesaplanmistir.

hastaligin ileri evresindedir ve bu nedenle prognozu
kotudur (18). Kanser kok hicrelerinin  (KKH'ler),
kemoterapidirencivekanserniiksiileiliskilioldugusolid
timorlerde ve hematopoetik kdkenli malignitelerde
tanimlanmistir (7, 19). Tumor heterojenligi, tiumor
biyobelirteglerini tanimlayarak ¢o6zilebili. CD44 ve
CD133 biyobelirtegleri akciger kanseri kok hicrelerini
tanimlamak icin yaygin olarak kullanilirken CD24
biyobelirtecinin de kullanilabilecegini arastirmalar
ortaya koymaktadir (20-22).

Hastaya ©zel tedavilerin arastiriimasi ve geleneksel
tedavilerin etkinliginin arttirilmasi kanser ¢alismalarin-
da primer hicre kdiltirlerinin basarili bir sekilde
olusturulmasina baghdir. Hasta kaynakli 6rnekler

hiicre hatlarina ve hayvan calismalarina gére 6nem
arz etmektedir. Primer hicrelerin kanser calismalari
icin dokudan izole edilmeleri ve model olarak
kullanilmalari in vivo kosullari mimik etmesi nedeniyle
son derece vyararlidir. Yapilan c¢alismalarda KKH ile
ilgili cok fazla galisma olmasina ragmen hasta kaynakh
dokulardan elde edilmis KKH’lere dair c¢alismalar
nispeten az oldugu icin bu ¢alisma kapsaminda akciger
kanseri hastalarindan elde edilen timor hicreleri
kullanilmistir. Elde edilen hicrelerin primer kiltiira
sonrasl flow sitometri yontemi ile CD133, CD24 ve
CD44 biyobelirteglerine gore KKH’lerin izolasyonu
yapilarak in vitro ortamda zamana bagli proliferasyonu
belirlenmistir. Bu pilot calismada klinige basvuran
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hastalari daha iyi yansitmak amaciyla KHDAK tanisi
alan 3 hasta profili segilmistir. Calisma kapsaminda
kullanilan hastalarin profillerine bakildiginda; Hasta
2 (H2) ve Hasta 3 (H3)’Un sirasiyla karaciger ve beyin
metastazina sahip oldugu, Hasta 1 (H1)'in ise metastaza
sahip olmadigi goérilmektedir (Tablo 1). Hastadan
alinan doku mekanik ve enzimatik parcalama ile hiicre
sispansiyonu haline getirilerek kanser hiicreleri flow
sitometri yontemiyle CD133+, CD24-/dlisik ve CD44+
biyobelirteglerine gore izole edilip kanser kdk hicreleri
elde edilmistir (Sekil 2). Kanser kék hucreler kendi
kendini yenileme, farklilasma ve timor olusturma
yetenekleri olan tliimorler icindeki hiicrelerin kiglk bir
alt populasyonudur (23). Bu ¢alismamizda beklenildigi
gibi KKH oranlari %1,3- %0,4 arasinda bulunmustur
(Sekil 3A-C). Elde edilen akciger kanseri kok
hicrelerinin proliferasyonu Tablo 2’'de gosterilmistir.
Hicre canliliklarinin 6lglim icin hiicreler tripan mauvisi
ile boyanarak 0-10 giin arasinda hicrelerin sayimi
yapiimistir. Ayni hiicre sayisi ile baslanmasina ve Ug
hastaninda KHDAK tanisi almig olmasina ragmen
kanser kok hiicrelerinin in vitro proliferasyon profilleri
birbirlerinden farkhhk gostermektedir. Bu sonucta
kanserdeki kisisellestirilmis tedavilerin 6nemini ortaya
koymaktadir. Klinik ¢alismalardan elde edilen veriler
mevcut tedavilerin timorin blyik kismini olusturan
kanser hucrelerini hedefledigini gdstermistir. Klinik
calismalardan edinilen bilgilere goére geleneksel
tedaviler kanser hiicrelerini hedeflerken, timor
kitlesinde sayica daha az olan KKH poptlasyonunu
hedefleyememesi KKH'lerin ¢ogalmasina ve tUmor
nikstiine sebep olmaktadir. Bu nedenle KKH’leri
hedefleyen yeni tedavilerin gelistiriimesi geleneksel
tedavilere karsi direng gosteren KKH’lerin yok
olmasini saglayabilir (24). Bu bilgiler 1siginda KKH'lerin
geleneksel ve KKH hedefli terapilere karsi verebilecegi
yanitlar Sekil 1'de sematize edilmistir. Bu calisma
kapsaminda vyapilan proliferasyon deney sonuglari
Sekil 4'de gosterilmistir. Hasta 1'e ait olan blylime
egrisi incelendiginde 10 ginlik sireg icerisinde ilk
Ug glinde ve 5., 6. glinler boyunca blyime egrisinde
artis gozlenirken, 7.,10. glinde azalisa gectigi ve diger
glinlerde ise stabilligini korudugu gozlenmektedir (Sekil
4A). Hasta 2’ye ait buylime egrisinde 10 ginlik sureg
icerisinde ilk 2 giin ve 4.,7. glinler boyunca biyime
egrisinde artis gozlenirken, 5.,10. gilnlerde azalisa

Bozok Tip Derg 2024;14(3):160-168
Bozok Med J 2024;14(3):160-168

gectigi ve diger glinlerde ise stabilligini korudugu
gozlenmektedir (Sekil 4B). Hasta 3’e ait blylme
egrisinde ise 10 gunlik siiregte 0.,2.,4. gilinlerde
blylime egrisinde artis gozlenirken 5. giinde azalisa
gectigi ve diger gilnlerde ise stabilligini korudugu
gozlenmektedir (Sekil 4C). Tum hastalara ait olan
proliferasyon sonuclari karsilastirildiginda her birinin
farkl bir profile sahip oldugu gozlenmektedir (Sekil 4D).
Hasta 1'in proliferasyon egrisindeki stabilitenin devamli
olmamasi klinik bulgularinda metastaz bulunmamasiile
iliskilendirebilir. KKH oranina bakildiginda ise en yiiksek
orana sahip olmasi hasta profilinde beklenildigi gibi
metastaz durumunu ortaya ¢ikarmamistir. Hasta 2 ve
Hasta 3’e bakildiginda KKH miktarlarindaki degiskenlik
ile  KKH oranlarindaki benzerlik hasta profilinde
metastaz ile bagdastirilabilirken belirli glinlerde hiicre
proliferasyonunun yavas sekilde seyretmesi agresiflik
gostergesi olabilir. Bu calisma kapsaminda 3 hastada
pilot olarak gosterdigimiz bu korelasyonun daha ¢ok
sayida hasta ile iliskilendirilmesi gerekebilir. Klinige
gore KKH’lerin iki katina ¢ikma siirelerinin belirlenmesi,
hastalarin optimal araliklarla taranmasina olanak tanir
ve bu da daha hizli buylyen timoérlerin geleneksel
kemoterapiye daha iyi yanit verdigini gosterir (25). Bu
calismada ikiye katlanma siresi (T2-T1) / 3,32 (logn2-
logn1) formali kullanilarak H1 ve H2 igin 49,24 saat H3
icin27,48saatolarakhesaplanmistir (Sekil 4E). Formilde
T slireyi, n2 son hiicre konsantrasyonunu n1ise ilk hiicre
konsantrasyonunu géstermektedir. H1 ile H2 arasindaki
ikiye katlanma surelerinin benzerligi metastazl olup
olmama durumuna gore degismezken bu benzerlik her
hastanin kendine 6zgu profile sahip olma o6zelligi ile
iliskilendirilebilir. Kiicik hticreli disi akciger kanserinde
yapilan ¢alismalarin beyin metastazi riskini diger alt
tiplere gore arttirdig) gosterilirken KHDAK hastalarinin
%20-56'sinin  beyne metastaz yaptigl bilinmektedir
(26, 27). Beyin metastazi olan H3’Un kanser kok
hiicrelerinin daha erken siire iginde ikiye katlanmasi
beklenildiginin aksine KKH oranlari ile metastaz yapma
durumu arasinda bir korelasyon gdéstermemektedir.
Farkli bolgelere metastazin olmasi tiimor biyolojisinde
hastalar  arasindaki  farkliliklari  gostermektedir.
Yapilan galisma sonucunda klinigi yansitmak amaciyla
KHDAK tanisi alan farkh bolgelere metastazi olan ve
metastazi olmayan hastalardan KKH proliferasyonu
gerceklestirilmistir. Hastalardaki kanser kdk hiicrelerinin
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bliyime egrisindeki ve ikiye katlanma slresindeki
degisiklikler hasta profilinin farkliligindan
kaynaklanmaktadir. Akciger kanser kok hicrelerinin
genel olarak proliferasyonunun duragan seyri olmakla
birlikte ayni hiicre sayisi ile baslanmasina ragmen
kanser kok hucrelerinin proliferasyonlari farkhlik
gostermistir. Arnold ve meslektaslarinin yaptigi kanser
kok hicrelerinin daha yavas cogaldigini soyleyen
bu hipotezi c¢alismalarimiz dogrulamis olmakla
birlikte ¢alismamizin sinirlayici kisimlari  pilot  bir
calisma olmasi ve KKH’lerin in vitro ortamda kdltire
edilmesi zor oldugundan dolayr sadece li¢ hastanin
ornekleri Gizerinden yapilmis olmasidir (12). Kanserin
arkasindaki itici glic olarak bilinen KKH’ler ile ilgili
yapilan galismalarin énemine bakildiginda, deneysel
calismamizin kanser tedavilerine yeni bir bakis agisiyla
yaklasmasi ve gelistirilebilir tedavi stratejilerine zemin
hazirlamasi ile KKH’lerin sebep oldugu tumoérin
ortadan kaldirilmasinda biylik bir potansiyele sahip
oldugu disunulmektedir. KKH’lerin hedeflenmesi,
hekimin karar destek mekanizmasinda in vitro arag
olarak kullanilabilmesi ile umut vaat etmektedir
(28). Bu pilot calisma kapsaminda {g¢ hastanin KKH
proliferasyonu incelendi ancak KKH proliferasyonunun
daha iyi anlasilmasi ve kanserin tedavisinde KKH’lerin
hedeflenmesi icin daha genis kapsaml galismalara
ihtiyag vardir.

SONUC

Bu calismada, kigik hicreli disi akciger kanseri
(KHDAK) tanisi almis lg¢ hastadan elde edilen timor
hicreleri kullanilarak, kanser kék hicrelerinin (KKH)
proliferasyonu incelenmistir. Elde edilen sonuglar,
her hastanin KKH proliferasyon profillerinin farkh
oldugunu gostermistir. Calisma kapsaminda, CD133+,
CD24-/dusuk ve CD44+ biyobelirteglerine gore izole
edilen KKH'lerin, metastaz durumlarina goére farkh
proliferasyon egrileri sergiledigi gbzlemlenmistir.
Hasta 1'in metastazi olmamasi ve KKH oraninin en
yuksek olmasi, metastaz durumu ile KKH oranlari
arasinda dogrudan bir iliski olmadigini géstermektedir.
Ayrica, beyin metastazi olan Hasta 3'in KKH'lerinin
ikiye katlanma siresi, metastazin proliferasyon
hizini dogrudan etkilemedigini ortaya koymaktadir.
GCalismanin sinirlayict yonleri arasinda, yalnizca Ug
hasta 6rnegi tizerinden yapilan pilot bir calisma olmasi
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ve KKH’lerin in vitro ortamda kuiltire edilmesinin
zorluklari bulunmaktadir. Sonuglar, KKH'lerin kanser
tedavilerinde hedeflenmesinin dnemini vurgulamakta
ve daha genis kapsamli ¢alismalara ihtiyag oldugunu
ortaya koymaktadir. KKH'lerin hedeflenmesi,
kisisellestirilmis tedavi stratejilerinin gelistiriimesine
katkida bulunabilir ve kanser tedavilerinde vyeni
yaklasimlar i¢in umut vaat etmektedir.
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ORIJINAL CALISMA

PEPTIK ULSERLi HASTALARDA HELIKOBAKTER PiLORI
TESPITINDE HANGI TESTi KULLANALIM?

Which Test Should We Use to Detect Helicobacter Pylori in
Patients With Peptic Ulcer?

ismail TASKIRAN', Altay KANDEMIR', Hurside USLU?, Mehmet Hadi YASA'

OZET

Amag: Bu ¢alismada Helikobakter pilori enfeksiyonunu saptamada altin standart olarak kabul edilen histo-
patolojik inceleme ile gaitada antijen testi ve Ure nefes testlerini karsilastirarak bu testlerin biyopsinin yerini
alip alamayacagini arastirdik.

Gereg ve Yontemler: Ure nefes testi ve gaitada antijen testinin arastirma popiilasyonumuzda kullanilabilir-
ligin arastirmak icin 50 kadin 50 erkek olmak lzere toplamda 100 Helikobakter pilori pozitif hasta lizerinde
ire nefes testi ve gaitada antijen testi uygulanmis ve sonuglari karsilastirilmistir.

Bulgular: Calismamizda kadinlarin ortalama yasi 45+12,90 yil, erkeklerin ortalama yasi 50+13,49 yil olarak
saptandi. Hastalardan alinan gaita ornekleri gaita antijen testi kullanilarak degerlendirilmis ve toplamda
52 (%52) hastada pozitif sonug elde edilirken 48 (%48) hastada sonug negatif gelmistir. Hastalara tire nefes
testi uygulandiginda ise 71 (%71) hastada pozitif sonug elde edilirken geri kalan 29 (%29) hastada ise negatif
sonug elde edilmistir. Gaita antijen testinin sensitivitesi %52.1, ire nefes testinin sensitivitesi %71.2 olarak
hesaplandi.

Sonug: Elde edilen sonuglar literatiire kiyasla daha disuk sensitiviteye sahiptir. Bu bulgular 1si§inda top-
lumumuzda gorilen Helikobakter pilori susuna yonelik gaita antijen testi ve Ure nefes testi histopatolojik
incelemenin yerini alamamaktadir.

Anahtar Kelimeler: Gaita Antijen Testi; Helikobakter Pilori; Ure Nefes Testi

ABSTRACT

Objective: In this study, we compared stool antigen test and urea breath tests with histopathological exa-
mination, which is considered the gold standard in detecting Helicobacter pylori infection, and investigated
whether these tests could replace biopsy.

Material and Methods: To investigate the usability of urea breath test and stool antigen test in our research
population, urea breath test and stool antigen test were performed on a total of 100 Helicobacter pylori
positive patients, 50 women and 50 men, and the results were compared.

Results: In our study, the average age of women was 45+£12.90 years and the average age of men was
50%13.49 years. Stool samples taken from the patients were evaluated using the stool antigen test, and a
total of 52 (52%) patients had positive results, while 48 (48%) patients had negative results. When the urea
breath test was applied to the patients, positive results were obtained in 71 (71%) patients, while negative
results were obtained in the remaining 29 (29%) patients. The sensitivity of the stool antigen test was calcu-
lated as 52.1%, and the sensitivity of the urea breath test was calculated as 71.2 %.

Conclusion: The results obtained have lower sensitivity compared to the literature. In light of these findings,
stool antigen test and urea breath test for the Helicobacter pylori strain seen in our society cannot replace
histopathological examination.

Keywords: Stool Antigen Test; Helicobacter Pylori; Urea Breath Test
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GIRIS

Helikobakter pilori (H.pilori), gram (-) gubuk seklindeki
bir mikroaerofil spiral bakteridir. H. piloriilk olarak 1983
yilinda Marshall ve Warren tarafindan gastrit sikayeti
olan bir hastadan alinan mide biyopsi numunesinden
izole edilmistir (1,2). Kronik gastrit ve duodenum
Ulseri olan hastalarda % 80- 95 diizeylerinde H.pilori
kolonizasyonu bulunmakta ve H.pilori ile enfekte
peptik Ulser hastalarinda eradikasyon tedavisinin
kullanilmasiyla iyilesme oranlarinin arttigl, dlser
rekirrensinin ve komplikasyon oranlarinin azaldigi da
bilinmektedir (3,4). H.pilori gastrointestinal sistemin
en sik gorilen enfeksiyonudur. Diinya nifusunun
yarisinin bu bakteri ile enfekte oldugu duslinilmekte
ve sikligl yasla birlikte artis gostermektedir. H.pilori
cocukluk ¢aginda % 5-27 arasinda iken 50 yas Ustlinde
ise % 70 hatta gelismekte olan (lkelerde % 80- 90’lara
kadar ulasmaktadir(5). Tanimlandig glinden itibaren
yapilan calismalarda akut ve kronik gastrit, mide ulseri,
mide adenokarsinomu ve MALT lenfoma ile iliskili
bulunmustur.

Dinyanin yaklasik yarisini etkileyen ve sebep oldugu
hastaliklar neticesinde ciddi morbidite ve is gici
kaybi yaratan, malign hastaliklara zemin hazirlayan bu
enfeksiyonun taninmasi ve tedavi edilmesi blylik 6nem
arz etmektedir. Maastricht lll toplantisinda ilk asama
tedavide bir proton pompa inhibitériinin (PPI) yaninda
klaritromisin ile bir nitroimidazol tlrevi (metranidazol
veya tinidazol) ya da amoksisilinden herhangi ikisinin
birlikte kullanildigl, 2 hafta sireli 3 ilagtan olusan
kombinasyonlar onerilmistir  (6). Fakat H.pilori
enfeksiyonunun sahip oldugu yilksek direng oranlari
nedeniyle tedavi etkinliginin degerlendiriimesinde
yiksek sensitiviteye sahip bir non-invaziv test ihtiyaci
vardir. Ozellikle antibiyotik direncinin lkemiz gibi
fazla oldugu toplumlarda goz 6nline alinmalidir. Gln
gectikce artan prevelansi ve neden oldugu hastaliklar
g6z online alindiginda H.pilori eradikasyonu tani ve
tedavisi 6nem tagimaktadir.

H.pilori tanisinda altin standart olarak kullanilan
yontem biyopsi ve alinan biyopsinin incelemesidir.
Endoskopi ile yapilan biyopsi hem girisimsel bir
islemdir hem de girisimsel bir islem olmasi nedeni ile
beraberinde belirli komplikasyon risklerini tasimaktadir.
Ayrica kullanilan ekipman, insan glciu ve alinan
materyalin patolojik olarak incelenmesi gerektiginden
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hem maliyeti hem de zaman gerektirmesi acisindan
benzer diizeyde sensitiviteve spesifiteye sahip fakat
daha hizli sonug veren ve daha az invaziv olan testlerin
arayisina girilmistir. Bu amacla pek ¢ok test gelistirilmis
olup, bu testler arasindan en pratigi ve en yiiksek
sensitiviteye sahip olan testler arasindan Ureaz nefes
testi ve gaita antijen testi (GAT) One c¢ikmaktadir.
Fakat gerek kullanilan yontem gerekse de testlerin
gerceklestirilmesi icin  kullanilan  kitlerin  Gretim
metotlari ayni toplum Uzerinde dahi farkli sonuglar
verebilmektedir. Ayrica H.pilorinin yapisi toplumlar
arasinda farkhihk gosterebildigi icin H.pilori tanisi icin
kullanilan testler farkli toplumlarda farkli sonuclar
ortaya ¢ikarabilmektedir.

Biz de bu amacla bu testlerin kendi toplumumuzda
uygulanabilirligini arastirdik. Bunun igin, H.pilori
tanisinda kullanilan testlerden Ureaz nefes testi ve
GAT’1yine H.pilori tanisinda altin standard olan biyopsi-
patolojik inceleme ile karsilastirdik.

GEREC VE YONTEMLER

Bu calisma Aydin Adnan Menderes Universitesi
Tip Fakiltesi Hastanesinde Helsinki Deklerasyonu
Prensipleri'ne uygun, etik kurul onayl alinarak
yapiimistir (tarih:23.03.2017, karar no: 53043469-
050.04.04). Calisma oOncesi tim  hastalardan
aydinlatiimis onam belgesi alinmistir. Ure nefes testi ve
GAT’In arastirma popilasyonumuzda kullanilabilirligini
arastirmak i¢cin Mart 2017-Mart 2018 tarihleri arasinda
Aydin Adnan Menderes Universitesi Tip Fakdltesi
Hastanesi Gastroenteroloji Bilim Dal’nca Ust sistem
endoskopisi yapilan ve histopatolojik incelemede H.
pilori pozitif saptanan hastalar incelendi. Son dért
hafta icinde antibiyotik ve/veya son iki hafta iginde
PPI kullanan, daha 6nce H.pilori eradikasyon tedavisi
almis olan, antibiyotik ,PPl veya H-2 reseptor blokor
kullanmakta olup bu ilaglarin kesilemeyecegi hastalar
calismaya dahil edilmedi. 18-75 yas araligindaki
hastalar calismaya alindi. 50 kadin 50 erkek olmak
lizere toplamda 100 hasta lzerinde Ure nefes testi
ve GAT uygulanmis ve altin standart olarak kabul
edilen histopatoloji ile karsilastirilmistir. Hastalarin
demografik verileri kaydedilmistir.

istatistiksel Analiz
istatistik analizleri SPSS 22.0 (IBM Corp. Released 2013.
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BM SPSS Statistics for Windows, Version 22.0.
Armonk, NY: IBM Corp.) programi kullanilarak yapild.
Tanimlayici analizler normal dagilan degiskenler
icin ortalamazstandart sapma verilerek yapildi. Tani
testlerinin  degerlendirilmesinde duyarlihk testleri
(sensitivite/spesifite) yapilmistir.

BULGULAR

Bu calismaya endoskopi ile yapilan biyopsi sonucundan
H.pilori oldugu saptanan 50 kadin 50 erkek olmak
Uzere toplamda 100 adet hasta alinmistir. Kadin
hastalarin ortalama yaslari 45+12,9 iken erkek hastalar
icin bu sayi1 50+13,49 olarak hesaplanmistir. Yas verileri
incelendiginde iki grup arasinda istatistiksel olarak
anlamli farkhlik saptanmamistir (p=0,432).
Hastalardan alinan gaita 6rnekleri Gaita antijen testi
kullanilarak degerlendirilmis ve toplamda 52 (%52)
hastada pozitif sonug elde edilirken 48 (%48) hastada
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sonu¢ negatif gelmistir. Hastalara (re nefes testi
uygulandiginda ise 71 (%71) hastada pozitif sonug elde
edilirken geri kalan 29 (%29) hastada ise negatif sonug
elde edilmistir. (Tablo 1)

Elde edilen sonuglar gaita antijen testi altin standart
olarak kabul edilmesi halinde {re nefes testinin
sensitivite ve spesifitesinin belirlenmesi acisindan
incelenmis ve lre nefes testinin sensitivitesinin %71,2
spesifitesinin ise %29,2 oldugu saptanmistir (Tablo 2).
Elde edilen sonuglar Ure nefes testi altin standart
olarak kabul edilmesi halinde gaita antijen testinin
sensitivite ve spesifitesinin belirlenmesi agisindan
incelenmis ve gaita antijen testinin sensitivitesinin
%52,1 spesifitesinin ise %48,3 oldugu saptanmistir
(Tablo 3).

TARTISMA

H.pilori infeksiyonu diinya nifusunun vyarisinda,

Tablo 1. Ure nefes testi ve gaita antijen testlerinin sonuglari

n (%)
Gaita antijen testi Negatif 48 (%48)
Pozitif 52 (%52,0)
. Negatif 29 (%29,0)
Ure nefes testi
Pozitif 71 (%71,0)

Tablo 2. Gaita antijen testinin altin standart kabul edilmesi halinde (ire nefes testinin sensitivite ve spesifitesi

Gaita antijen testi

Negatif Pozitif

n (%) n (%)
Negatif 14 (%29,2) 15 (%28,8)
Ure nefes testi Pozitif 34 (%70,8) 37 (%71,2)
Toplam 48 (%100) 52 (%100)

Tablo 3. Ure nefes testinin altin standart kabul edilmesi halinde gaita antijen testinin sensitivite ve spesifitesi

Ure nefes testi

Negatif Pozitif

n (%) n (%)
Negatif 14 (%48,3) 34 (%47,9)
Gaita anttijen testi Pozitif 15 (%51,7) 37 (%52,1)
Toplam 29 (%100) 71 (%100)
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midede kolonize olup, gastroduodenal hastaliklarin
bir cogunun patogenezinde rol oynamaktadir. Ancak
bu kolonizasyon her zaman bir hastaligi isaret etmese
de, Ust gastrointestinal sistem hastaliklarinin bir risk
faktorudar. Gastrik kanser de dahil olmak Uzere bir
cok gastrointestinal sistem ve gastrointestinal sistem
disi hastaliklarinda eradikasyon tedavisinin yararinin
olabilecegini gosterir yayinlar literaturde yer almaktadir
(7-9). H.pilori infeksiyonunun saptanmasinda altin
standart “histolojik tani yontemi” olarak kabul
edilmistir ancak islem Ust gastrointestinal sistem
endoskopisi girisimi gerektirmektedir. Glinimizde, bu
mikroorganizmanin kesin tanisinda kullanilan ve invaziv
bir yontem olan gastroskopik biyopsi 6rneklemesinin
yaninda, daha hizli, non-invaziv, ucuz ve glvenilir bir
yonteme olan ihtiyag gittikce artmaktadir. Gelistirilmis
olan bir c¢ok test mevcuttur (10-12). Ancak bu
yontemlerin en 6nemli sorunu glvenilirlikleridir.
Maastrich Il konsensus raporuna gore H. pilori
tedavisinde proton pompasi inhibitord, klaritromisin,
amoksisilin - veya metronidazolden olusan 7-14
glinlik tedavi primer tedavidir. Ancak klaritromisin
rezistansinin yiiksek oldugu dlkelerde tetrasiklin,
metronidazol, proton pompa inhibitéri ve bizmuttan
olusan dértlii tedavi de ilk secenek olabilir. Ulkemizde
ve tlim diinyada standart Ggli tedavinin basari orani
dismektedir. Artan bakteriyel direng gelisimi nedeni
ile daha 6nce %90’lar seviyesinde olan eradikasyon
basarisi %60’lara kadar inmistir. Bu nedenle ardisik
tedavi, levofloksasin, rifabutin ve furazolidon gibi
antibiyotiklerle olusturulan yeni tedavi alternatifleri
gelistirilmistir (6). Eradikasyon basarisizliginin nedenleri
bircok calismada arastirma konusu olmustur. Hastalarin
verilen tedaviye yeterli uyum gosterememesi nedeni
ile ilaglarin uygun siire ve dozda alinmamasi énemli bir
basarisizlik nedenidir.

H.pilori toplumun yarisini etkileyen bir enfeksiyon
olmasi ve kullanilan antibiyotiklere karsi direng gelisme
oraninin giderek artmasi nedeni ile tedaviye yanitin
degerlendirilebilmesi de blylik 6nem arz etmektedir.
Tanida altin standart olan endoskopi ile biyopsi alinmasi
ve patolojik incelemeye tabi tutulmasi islemi daha 6nce
de belirtildigi Gizere invaziv bir yontem olmasi nedeniile
hem tasidigi muhtemel komplikasyon riskleri hem de
siireg ve maliyet yiki tagimasi nedeni ile ayni diizeyde
sensitivite ve spesifiteye sahip testlerin gelistirilmesi ve
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onaylanmasi, tani koyulmus hastalarda tedavi takibinin
yapilmasi ve H.pilorinin eradike edilebilmesi igin yeterli
antibiyoterapinin uygulanmasi, ayni zamanda tedavi
edilen hastalarda gereksiz antibiyoterapinin oOniine
gecilebilmesi agisindan bliylik 6neme sahiptir.

Bu amacla gelistirilen lreaz nefes testi ve GAT'In
glvenirlikleri tedavi yonetimi icin kritik derecede
dnemlidir. Her ne kadar Amerikan Gida ve ilag Dairesi
(FDA) tarafindan tedavi etkinliginin degerlendirilmesi
endikasyonuiile Greaz nefes testine onay verilmis olsa da
bakteri yapisi ve testin basari orani toplumdan topluma
degistigi icin her topluma 6zgl sensitivite ve spesifite
calismasinin  yapilmasi  testin  uygulanabilirliginin
degerlendirilmesi agisindan gereklidir.

Gastrik H. pilori dansitesi ¢alismalarda histapatolojik
olarak ve Ure nefes testi kullanilarak degerlendirilmistir.
Histopatolojik degerlendirme igin hastalara endoskopi
yapilip korpus ve antrumdan ¢ok sayida biyopsiler
alinmistir. Bu biyopsilerde gastritin derecesi Sydney
klasifikasyonuna gore belirlenmistir.  Ayni  hasta
gruplarinda bircok ¢alismada C13 veya C14 d{re
nefes testi yapilmis ve Ure nefes testi sonucunun
sayisal degeri ile gastritin histopatolojisinin korele
oldugu gorilmastir.  Ancak vyalmiz  antrumdan
biyopsi alindiginda belirgin korelasyon izlenmemistir
(13). Bu iki tetkik karsilastirildiginda histopatolojik
degerlendirmede invaziv bir tetkik olan endoskopi
yapilip korpus ve antrumdan ¢ok sayida biyopsi alinmasi
gereklidir. Yetersiz biyopsi sayisi bakteriyel yuki
gosteremeyebilir, Ustelik patolojik degerlendirmede
gdzlemciler arasi fark olabilir. Ure nefes testinde de
bazi sipheler mevcuttur. Opere midede hizli bosalma
nedeni ile yanhs negatiflik gorilebilir. Verilen test
geregi standardizasyon gucligli ve Ure substrat
verildikten sonra nefes 6rnegi toplanmasinda uygun
sirenin belirlenmesi 6nemlidir. Ancak bu kosullar
saglandiginda kolay, noninvaziv, sensitivitesi ylksek bir
testtir (14).

Devam eden c¢alismalarda hastalarda H. pilori
yogunlugunun farkh derecelerde oldugu anlasildiktan
sonra bu degerin tedavi basarisi (zerine etkisi
cahsilmistir.  1995’te  Moscowitz ve arkadaslari
tarafindan 132 hasta ¢alismaya alinmistir, tedavi 6ncesi
C13 lre nefes testi yapilarak lire nefes testi sayisal
degerlerine gore gruplanan hastalara bizmut subsitrat,
amoksisilin  ve metronidazolden olusan tedavi
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verilmistir. Ure nefes testi yiiksek olan grupta tedavi
basarisi %37,5, diisik olan grupta %87,8 bulunmustur
(15). 2001’de Maconi ve arkadaslarinin galismasinda
yuksek intragastrik ylkiin tedavi basarisini dustrdugi
tespit edilmis. Bu oOzellikle bir hafta verilen tedavide
istatistiksel anlamli olup, tedavi siresi iki hafta
oldugunda bakteri yogunlugu fazla olan grupta basari
kismen diisik olmakla birlikte istatistiksel olarak
anlamli bulunmamistir (16). 119 hastalik bir ¢alismada
hastalara endoskopi, lire nefes testi, H. pilori kultlr ve
antibiyogramiyapilmis. Yiiksek tre nefes testi grubunda
deger yikseldikce tedavi basarisinin diistigu izlenmis
ve ylksek Ure nefes testi olan grupta eradikasyon
basarisinin diisik olmasi klaritromisin rezistansina
baglanmistir (17).

Ure nefes testi degeri ile patoloji arasindaki iliski olup
olmadigi da arastiriimistir. 2005’ te Tseng ve ark. yaptig
564 hastalik calismada lre nefes testi ylksekligi ile
gastrik kanser, peptik Ulser, gastrit iliskisiz bulunmustur
(18). Labenz ve ark. yaptigi calismada da bakteri
yogunlugunun yas ve cinsiyetle iliskisinin olmadigi
bildirilmistir (19).

2011 yiinda 94 hasta ile yapilan bir ¢alismada (re
nefes testinin sensitivitesi % 89, spesifitesi %73 olarak
saptanmistir (20). Bizim calismamizda ise Ure nefes
testinin sensitivite degeri %71 olarak hesaplanmis
ve calismaya sadece histopatolojik olarak H.pilori
enfeksiyonu oldugu kanitlanmis olan hastalar dabhil
edildigi icin spesifite hesaplanamamistir. Calismamizda
elde edilen %71’lik sensitivite degeri diger ¢alismalar
ile karsilastirildiginda duslktlr. Bakteriyel yikin
yuksek oldugu hastalarda yanlis pozitiflik oranlarinin
gorilebildigi gbz 6niine alindiginda bakteriyel yikin
disuk oldugu hastalarda ise histopatolojik olarak
H.pilori varhgl gosterilse bile Ure nefes testine
yansimama ihtimali ortaya c¢ikmaktadir. Bizim
calismamizdaki sensitivite oraninin goérece dislk
olmasi bu iligki ile agiklanabilir.

H.pilori ¢ocukluk ¢aginda midede kolonize olmaktadir
ve kisinin hayati boyunca varligini sirdirmektedir.
Hastalarin ¢ogunda sadece gastrit semptomlari
gorilebilir veya asemptomatik olabilir. H.pilori ile
enfekte olan kisilerde peptik Ulser gelisebilir ve %2
oraninda gastrik kansere donuUsebilir. Dolayisiyla H.pilori
tanisinda kullanilacak en iyi yontemin belirlenmesi
blyik ©6nem tasimaktadir.Bakteri suslarinin ve
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laboratuar testlerinin cografyalar arasinda farkhhk
gostermesi nedeniyle en iyi yontem farkli topluluklar
icin farkhhklar gosterebilir.

Gaita testlerinin etkinligi testte kullanilan antijen
secimine baghdir. Poliklonal testlerin sonuglarinin
blyluk oranda degisiklik gosterdigi bildirilmistir. Genel
olarak monoklonal testlerin basarisinin daha yiiksek
oldugu sdylenebilir. Ayrica tim monoklonal testlerde
ayni antijen kullanilmamaktadir. Yine antijeni saptamak
icin kullanilan yontem de 6nem arz etmektedir.
immiinoassay ydntemi ofis tipi immiinokromatografik
testlerden daha glvenilirdir.

Gaitadan H.pilori bakilmasitestiH.piloritanisiigin uygun
ve dogru bir non-invaziv testtir. Bu yéntem FDA (Food
and Drug Administration) tarafindan H.pilorinin hem
tanisi hem de tani sonrasi tedavi takibinin yapilmasinda
kullanilmasi amaci ile onaylanmis bir yontemdir. Ayrica
Maastricht 2000 konsensus raporuna goére dispepsi
sikayeti ile gelen yetiskin hastalarda lre nefes testi
veya digkl antijen testi kullanilarak “test et-tedavi et”
yaklasiminin kullaniminin énerildigi belirtilmistir. Fakat
bu 6neriler yapilirken poliklonal ve monoklonal testler
arasinda bir ayrima gidilmemistir. Monoklonal GAT
testlerinin sensitivite ve spesifite acisindan poliklonal
testlere gore Ustiin oldugu gosterilmistir.

Gisbert’in 2006 yilinda yaptigi ve 2499 olguyla
birlikte 26 calismay! iceren meta analizinde o6zellikle
monoklonal antikorlar iceren gaitada H.pilori antijeni
tarayan hizli testlerin guvenilirligi incelenmistir (21).
Bu calismasinda Gisbert sonug¢ olarak, monoklonal
testlerde duyarliligi %94 ve 6zginligl %97 bulmustur.
Nguyen bu oranin ¢ocuklarda sirasi ile, %96,6 ve %94,9
oldugunu gostermistir (22). Baska bir ¢alismada ise
bu testin duyarlliginin % 89-91, 6zgulliginln ise
%86-93 arasinda oldugu belirtmislerdir (23). Bizim
calismamizda gaita antijen testinin duyarliligi %52
olarak saptanmis ve calismaya sadece histopatolojik
olarak H.pilori enfeksiyonu oldugu kanitlanmis olan
hastalar dahil edildigi icin spesifite hesaplanamamistir.
Calismamizda elde edilen %52’lik sensitivite degeri
diger calismalar ile karsilastirildiginda dusaktar.

GAT'In  sensitivite degerinin literatlrdeki diger
calismalara kiyasla daha dislik olmasi daha 6nce de
belirtildigi Uzere bizim toplumumuzda karsilasilan
H.pilori suslarinin farkli olmasindan ileri geliyor olabilir.
Elde edilen sonuglar degerlendirildiginde hem (re
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nefes testinin hem de GAT’In tek basina H.pilori tanisi
ve tedaviye yaniti degerlendirmek igin toplumumuzda
elverigli ~ bir yontem olmadig  gorilmektedir.
Calismamizda sadece histopatolojik olarak H.pilori
tanistalmis olan hastalar (izerinde GAT ve Uire nefes testi
degerlendirilmistir ve dolayisiyla testlerin spesifitesi
Uzerine bir yorum yapilamamaktadir. Bu da ¢alismanin
kisitlayici 6zellikleri arasinda gosterilebilir.

Galismanin sonuglarina dayanarak toplumumuzda H.
pilori tanisinda Ure nefes testi ve GAT kullanilmasinin
mevcut kosullar altinda altin standart olan endoskopik
biyopside bakilacak histopatolojik incelemenin yerini
alamayacagi soylenebilir.

GAT ve Ure nefes testi diinya genelinde kabul gormis
non-invaziv testlerdir. FDA tarafindan hem tani,
hem de tedaviye yanitin degerlendirilmesi icin onay
almis testler arasinda gosterilmektedirler. Fakat daha
once de belirtildigi tzere kullanilan kit, toplumda
yaygin gorilen H. pilori susu, bakteriyel farkhhklar,
antibiyotik kullanimi, diyet ve bakteri yukinin testin
sonuglarini etkileyebilecegi bilinmektedir. Yine Turkiye’
de Enver B. ve ark. yapmis oldugu bir calismada
endoskopik biyopsi sonuglari ile GAT sonuglari
karsilastirilmis, ikisi arasinda bir iliski saptansa da glicli
bir korelasyon saptanmamisken, GAT sensitivitesinin
% 79, spesifitesinin ise % 86 oldugu saptanmistir
(24). Calismamizda bakteri yiki degerlendirilmemis
oldugu icin yukarida sayilan bu muhtemel etmenlerin
testin sonuglari Gzerindeki etkileri hakkinda bir yorum
yapilamamaktadir.

SONUC

Elde edilen sonuglar literatire kiyasla daha
disiik sensitiviteye sahiptir. Bu bulgular 1siginda
toplumumuzda gorilen H.pilori susuna yonelik

Gaita antijen testi ve Ure nefes testi histopatolojik
incelemenin yerini alamamaktadir.
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ORIJINAL CALISMA

INTERTROKANTERIK FEMUR KIRIKLARINDA PROKSIMAL
FEMORAL CiVi VE DINAMIK KALCA ViDASI ARASINDA
FONKSIYONEL SONUCLARDA FARK YOK: RETROSPEKTIF

BiR CALISMA

No Difference in Functional Outcomes Between Proximal
Femoral Nail and Dynamic Hip Screw for Intertrochanteric
Femur Fractures: A Retrospective Study

Omer Faruk EGERCI', Ferhat GULER’, Firat DOGRUOZ", Hiiseyin SELCUK", Ozkan KOSE?

OZET

Amag: Bu galismanin amaci, proksimal femur givisi veya dinamik kalga vidasi ile tedavi edilen intertrokante-
rik kiriklarin fonksiyonel sonuglarini ve komplikasyonlarini karsilastirmakt.

Gereg ve Yontemler: Klinigimizde 2010-2013 yillari arasinda intertrokanterik kirik nedeniyle proksimal fe-
moral ¢ivi (PFN) ve dinamik kalga vidasi (DHS) ile tedavi edilen hastalar retrospektif olarak tarandi. Hastalarin
demografik, klinik ve radyolojik bilgileri hasta arsivinden elde edildi. Kiriklar AO/OTA siniflandirmasina gore
siniflandirildi. Son takipte fonksiyonel durum Harris Kalga Skoru kullanilarak degerlendirildi. Tum hastalar en
az 12 ay takip edildi ve bu sure iginde gelisen tim komplikasyonlar kaydedildi.

Bulgular: Yas ortalamasi 69,3+15,3 (34-93) olan 64 hasta (34 kadin, 28 erkek) ¢alismaya dahil edildi. Orta-
lama takip siiresi 25,5+11,2 aydi (dagilim, 12-59). 28 hasta PFN ve 36 hasta DHS ile tedavi edildi. iki grup
arasinda yas, cinsiyet, yaralanma mekanizmasi, takip stiresi, cerrahiye kadar gegen sire, kirik siniflandirmasi,
ASA skoru, anestezi tipi ve hastanede kalis siiresi agisindan anlamli fark yoktu (p> 0,05 tim degiskenler
icin). PFN grubundaki hastalarin, DHS grubuna kiyasla daha az kanama yasadigi, bu farkin klinik olarak be-
lirgin olmasa da istatistiksel olarak anlamli oldugu tespit edildi (P:0,031). Son kontrolde harris kalga skoru
(HHS) gruplar arasinda istatistiksel olarak benzerdi (p:0,776). Ancak stabil olmayan kiriklar igin HHS, tespit
yonteminden bagimsiz olarak istatistiksel olarak stabil kiriklardan daha diistiktti (85,2+8,8'e karsi 67,1+15,4,
p:0,001). PFN grubunda 3, DHS grubunda 2 hastada enfeksiyon gelisti ve debridman ve antibiyotik tedavisi
uygulandi. Her grupta ikiser olmak lizere dort hastada cut-out komplikasyonu, DHS'de bir ve PFN grubunda
iki hastada vidalarin lateral migrasyonu vardi. Gruplar arasindaki komplikasyon oranlari benzerdi (p>0,05).
Sonug: Her iki tedavi ydntemi de benzer fonksiyonel sonuglara ve komplikasyonlara sahipti. intertrokanterik
femur kiriklari (ITK) igin her iki tespit teknigi de tercih edilebilir. Fonksiyonel sonuglar koti olabileceginden,
cerrahlar stabil olmayan kiriklari olan hastalari dikkatle takip etmelidir.

Anahtar Kelimeler: intertrokanterik Kiriklar; Kalca Kirigi; Dinamik Kalca Vidasi; Proksimal Femoral Civi

ABSTRACT

Objective: This study aimed to compare the functional outcomes and complications associated with the tre-
atment of intertrochanteric fractures using either proximal femoral nail (PFN) or dynamic hip screw (DHS).
Material and Methods: Patients who underwent PFN or DHS procedures for intertrochanteric fractures at
our clinic between 2010 and 2013 were retrospectively reviewed. Demographic, clinical, and radiological
data were collected from patient archives. Fractures were classified according to the AO/OTA classification.
At the final follow-up, functional status was assessed using the Harris Hip Score (HHS). All patients were fol-
lowed for a minimum of 12 months, and any complications that occurred during this period were recorded.
Results: The study included 64 patients (34 female, 28 male) with a mean age of 69.3+15.3 years (range,
34-93 years). The mean follow-up duration was 25.5+11.2 months (range, 12-59 months). Of these patients,
28 were treated with PFN and 36 with DHS. No significant differences were found between the two groups
in terms of age, sex, mechanism of injury, follow-up duration, time to surgery, fracture classification, ASA
score, type of anesthesia or length of hospital stay (p>0.05 for all variables). It was found that patients in
the PFN group experienced less bleeding compared to the DHS group, and while this difference is not clini-
cally significant, it is statistically significant (P: 0.031). The HHS at the final follow-up was statistically similar
between the two groups (p:0.776). However, the HHS for unstable fractures was significantly lower than
that for stable fractures, regardless of the fixation method (85.2+8.8 vs. 67.1+15.4, p:0.001). Three patients
in the PFN group and two in the DHS group experienced infection, which was treated with debridement
and antibiotics. Four patients (two in each group) experienced cut-out complications, while one in the DHS
group and two in the PFN group had lateral migration of screws. The overall complication rate between the
groups was similar (p>0.05).

Conclusion: Both PFN and DHS demonstrated similar functional outcomes and complication rates in the
treatment of intertrochanteric fractures. Therefore, either fixation technique may be considered suitable
for this type of fracture. However, surgeons should closely monitor patients with unstable fractures due to
the potential for poorer functional outcomes

Keywords: Intertrochanteric Fractures; Hip Fracture; Dynamic Hip Screw; Proximal Femoral Nail
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GIRIS

intertrokanterik femur kiriklari (iTK), cogunlukla yasl
hastalarda gézlemlenen ve osteoporozla iligkilendirilen
kiriklardir.Saghk hizmetlerindeki ilerlemeler, yasam
beklentisini 6nemli dlglide uzatmis ve bu durum, yasli
nifusun artmasina neden olmustur. Sonug¢ olarak,
iTK insidansinda da bir artis gdzlemlenmistir. Amerika
Birlesik Devletleri'nde her yil yaklasik 296.000 kalca
kirigr kaydedilmekte olup, bunlarin neredeyse yarisi
iTK’dir (1). Ongoriiler, 2040 yilina kadar bu tiir kiriklarin
sayisinin  500.000’e ulasabilecegini gostermektedir
(1). ITK, daha geng bireylerde daha az yaygin olmakla
birlikte, ara¢ kazalari veya ylksekten dismeler gibi
yuksek enerjili travmalar nedeniyle yine de meydana
gelebilir.

Son otuz vyildir, Dinamik Kalga Vidasi (DHS), iTK
yonetiminde basariyla  kullanilmakta ve stabil
kiriklar icin 6nerilmektedir (2,3). Kesin bir GstUnliGgu
kanitlanmamis olsa da, son yillarda proksimal femoral
¢ivi (PFN) kullanimi bu kiriklar icin artis gdstermektedir
(2-4). Bununla birlikte, en uygun veya en Ustlin implant
konusunda bir tartisma devam etmektedir (5). PFN
fiksasyonunun potansiyel biyomekanik faydalari ve
cerrahi teknigin daha az invaziv olmasi, daha Ustln
fonksiyonel sonuclar ve daha az komplikasyonla
sonuclanabilir. Bu varsayimdan vyola cikarak, iTK
tedavisinde PFN fiksasyonunun DHS fiksasyonuna
kiyasla daha iyi fonksiyonel sonuglar ve daha
disuk komplikasyon orani saglayacagl hipotezi one
strtlmuistir. Bu c¢alismanin amaci, klinigimizde DHS
veya PFN ile tedavi edilen iTK hastalarinin klinik
ve demografik 6zelliklerini belirlemek ve her bir
yonteme iliskin klinik sonuglari ve komplikasyonlari
degerlendirmek ve karsilastirmaktir.

GEREC VE YONTEMLER

Klinigimizde Ocak 2010 ile Haziran 2013 tarihleri
arasinda DHS veya PFN ile tedavi edilen tim iTK
hastalari  retrospektif olarak incelendi. Calisma
doneminde baslangigta 104 hasta belirlendi, ancak 27
hasta hayatta olmadigiicin ve 13 hasta dlizensiz takipleri
nedeniyle calisma disi birakildi. Son galisma kohortu,
en az 12 aylik takip siiresini tamamlayan 64 hastadan
olustu. implant secimi ameliyati gerceklestiren cerrahin
takdirine birakildi. 64 hastanin 28'ine (%44) PFN
fiksasyonu, 36'sina (%56) DHS fiksasyonu uygulandi. Bu
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retrospektif calisma, Helsinki Deklarasyonu ve sonraki
degisikliklerinin ilkelerine bagh kalarak gerceklestirildi.
Calisma protokoli, sorumlu yazarin tezi olarak egitim
kurulu tarafindan onaylandi (Etik Kurul Karar Bilgileri:
Antalya Egitim ve Arastirma Hastanesi — Tarih:
18.12.2014, Karar No: 51/1).

ilk kabulde kirik kalganin 6n-arka (AP) ve lateral
radyografileri cekildi ve tim kiriklar AO/OTA
siniflandirmasina gore siniflandirildi. 31-A1 kiriklar
stabil, 31-A2 ve 31-A3 kiriklari ise stabil olmayan kiriklar
olarak degerlendirildi (6,7). Yaralanma mekanizmasi,
basit disme gibi diistk enerjili travma ve yiiksekten
disme veya trafik kazasi gibi yiksek enerjili travma
olarak iki gruba ayrildi. Ayrica eslik eden yaralanmalar
da kaydedildi. Anestezi riski degerlendirmesi, Amerikan
Anesteziyoloji Dernegi (ASA) siniflandirmasina gore
yapildi ve uygulanan anestezi tiirl (spinal veya genel)
kaydedildi. Ameliyat icin bekleme siresi ve hastanede
kalis stiresi not edildi. Ameliyat siresi ve ameliyat
sirasindaki kan kaybi miktari ameliyat notlarindan ve
tibbi kayitlardan elde edildi.

Tim hastalara intravendz antibiyotik profilaksisi
uygulandi ve hastanede kaldiklari slire boyunca distik
molekiler agirlikli heparin verildi. PFN hastalarina
traksiyon masasinda, supin pozisyonda, floroskopi
yardimiyla kapal rediiksiyonu takiben cerrahi islem
uygulandi. Cerrahin segimine gore proksimal vidalar
konvergen veya paralel sekilde gonderildi (Sekil 1). DHS
hastalarina da traksiyon masasinda, supin pozisyonda,
floroskopi yardimiyla trokanter major Gizerinden lateral
kesi yapilarak cerrahi islem uygulandi. implant olarak
2-4 delikli plak ve lag vidasi kullanilarak o6zellikle tip
apex mesafesi gozetilerek implantasyon uygulandi
(Sekil 2).

Her iki gruptaki hastalar ameliyat sonrasi 1, 3, 6, 12.
aylarda ve daha sonra yilda bir kez fizik muayene
ve radyolojik kontrol amaciyla kontrole c¢agrildi.
Hastalarin ameliyat sonrasi son kontrollerinde
fonksiyonel sonuglari Harris Kalga Skorlama Sistemi
ile degerlendirildi. Takip sirasinda ortaya c¢ikan tim
komplikasyonlar kaydedildi.

Tum veriler ortalama, standart sapma, aralk, sikhk
ve ylzde olarak sunuldu. Surekli degiskenlerin
karsilastirilmasinda Mann-Whitney U testi kullanildi.
Kategorik degiskenlerin karsilastirilmasinda ki-kare testi
kullanildi. P degeri0,05'ten kiiglikse anlamli kabul edildi.
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Sekil 1. Stabil Intertrokanterik femur kingi olan ve
proksimal femural ¢ivi (PFN) ile tedavi edilmis 78 ya-
sindaki bir hastanin ameliyat 6ncesi ve sonrasi anterior
posterior (AP) rontgeni

BULGULAR

Calisma kohortu, ortalama yasi 69,3 yil (standart
sapma * 15,3; aralik 34-93) olan 64 hastadan (34
kadin, 28 erkek) olusmustur. Ortalama takip siresi
25,5 ay (£ 11,2; aralik 12-59) idi. PFN ve DHS gruplari
arasinda ameliyat 6ncesi demografik ve klinik 6zellikler
acisindan anlamli farklilik gézlenmedi (Tablo 1).
Hastanede kalis siresi ve takip siresi gruplar arasinda
istatistiksel olarak benzerdi (sirasiyla p = 0,418, 0,06).
Hemoglobin disiisi DHS grubunda daha fazlaydi (p =
0,031). Son takipte, Harris Kalga Skorlari (HKS) gruplar
arasinda karsilastirilabilir dizeydeydi (p = 0,776) (Tablo
2). Bununla birlikte, fiksasyon yonteminden bagimsiz
olarak, stabil olmayan kiriklari olan hastalarda HKS,
stabil kiriklari olan hastalara goére anlamli derecede
diisiiktii (67,1 + 15,4'e kargi 85,2 + 8,8, p = 0,001).

PFN grubunda 3 hastada enfeksiyon gorilirken,
DHS grubunda 2 hastada enfeksiyon gorildi ve
gruplar arasinda enfeksiyon orani agisindan anlamh
farklihk yoktu (p= 0,380). Hastalarin hicbirinde
implant gikariimasi gerekmedi ve hepsi debridman ve
antibiyotik tedauvisi ile tedavi edildi. Her iki grupta da
2’ser hastada siyrilma (cut-out) saptanmis ve 4 hastaya
da revizyon cerrahisi uygulanmigtir. Bu komplikasyonun
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Sekil 2. Stabil intertrokanterik femur kirigi olan ve dina-
mik kalga vidasi (DHS) ile tedavi edilmis 63 yasindaki bir
hastanin ameliyat 6ncesi ve sonrasi anterior posterior
(AP) rontgeni

gruplara dagilimi agisindan fark yoktur (p=0,593).
Proksimal vidalarin lateral migrasyonu PFN grubunda
1 hastada ve DHS grubunda 2 hastada meydana geldi
(p=0,595). Bu hastalardan PFN grubundaki hastanin
vidasi ¢ikarilmis, DHS grubundaki bir hasta o sekilde
takip edilmis, diger hastada ise implant cikarilarak
hastaya parsiyel kalgca protezi uygulanmistir.

TARTISMA

intertrokanterik kiriklarin (iTK) optimal tedavisi, son
otuzyildiryoguntartismalarakonuolmustur. Bucalisma,
dinamik kalga vidasi (DHS) veya proksimal femoral givi
(PEN) ile cerrahi olarak tedavi edilen iTK'li hastalarda
klinik sonuglari ve komplikasyonlari karsilastirmayi
amaglamistir. iki grup arasindaki klinik ve demografik
ozellikler ameliyat ©6ncesi benzer bulunmustur,
bu da iki tedavi yonteminin karsilastiriimasinin
uygunlugunu gostermektedir. Bu ¢alismanin bulgulari,
her iki fiksasyon yonteminin de benzer fonksiyonel
skorlar ve komplikasyon oranlari ile sonuglandigini,
iTK'larin tedavisinde esit derecede etkili oldugunu
géstermektedir. Ozellikle stabil olmayan kiriklarin,
kullanilan fiksasyon yonteminden bagimsiz olarak daha
kotl fonksiyonel sonuglarla iliskili oldugu gorilmustr.
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Tablo 1. Hastalarin demografik ve klinik 6zelliklerinin karsilastiriimasi

Degiskenler PFN Grubu (n:28) DHS Grubu (n:36) p-degeri
Yas (yil+SS) 70,5+16,0 68,3+14,9 0,412
Cinsiyet (n %) 0,283
Erkek 11(39,3%) 19 (52,8%)
Kadin 17 (60,7%) 17 (47,2%)
Yaralanma Mekanizmasi (n %) 0,508
Diisiik enerji 22 (78,5%) 26 (72,2%)
Yuksek enerji 6(21,5%) 10 (27,8%)
Bekleme siiresi (gtinSS) 5,6%3,9 4,7+2,7 0,454
Anestezi tiri (n %) 0,737
Rejyonel 23 (82,1%) 31(86,1%)
Genel 5(17,9%) 5(13,9%)
ASA skoru (n %) 0,406
ASA| 4(14,3%) 4(11,1%)
ASA I 12 (42,9%) 17 (47,2%)
ASA I 12 (42,9%) 12 (33,3%)
ASA IV 0 3(8,3%)
Kirik tard (n %) 0,224
Stabil 10 (35,7%) 19 (52,7%)
Stabil olmayan 18 (64,3%) 17 (47,3%)
Kirik siniflandirmasi (n %) 0,224
Al.l 7 (25,0%) 11 (30,6%)
A12 2(7,1%) 7 (19,4%)
A13 1(3,6%) 1(2,8%)
A2.1 7 (25,0%) 7 (19,4%)
A2.2 3(10,7%) 7(19,4%)
A2.3 3(10,7%) 3(8,3%)
A3.1 0 0
A3.2 3(10,7%) 0
A33 2(7,1%) 0

SS: Standart Sapma, ASA: Amerikan Anesteziyoloji Dernegi

intertrokanterik kalca kiriklari tipik olarak 65 vyas
Ustl bireylerde gorllir ve basit disme gibi dislik
enerjili travmalardan kaynaklanir (8). Calismamizin
bulgulari bunu dogrular niteliktedir, intertrokanterik
kiriklarin cogunlugu (64 hastanin 48'i) dusik enerjili
travma sonucu ortaya ¢ikmis ve hastalarin ortalama
yasl 69,3'tlr, bu da literatlirde bildirilen demografik
verilerle uyumludur (8).

2022 tarihli bir Cochrane incelemesinde, 10,979 hastayi
kapsayan 76 calisma analiz edilmistir ve bu ¢alismada
hastanede kalis siresi acisindan iki grup arasinda

fark olmadigi gosterilmistir (9). Ancak, 4432 hastayi
iceren baska bir calismada, PFN grubunun ortalama
postoperatif hastanede kalis siresinin DHS grubuna
gore anlamli derecede daha kisa oldugu bulunmustur
(sirastyla 5,4 ve 6,5 giin, p<0,001) (10). Calismamizin
sonuglari, PFN grubundaki hastalarin DHS grubuna
gore daha uzun siire hastanede yattigini gostermistir
(10,1 glin vs 9,3 giin), ancak istatistiksel olarak anlamli
bir fark tespit edilmemistir.

Kalca kingi ameliyati icin anestezi ile ilgili olarak,
Stuchliffe ve ark. 1333 hastayi degerlendirmis ve genel
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Tablo 2. Fonksiyonel sonuglarin ve komplikasyonlarin karsilastirilmasi

ve spinal anestezi alanlar arasinda hastanede kalis
suresi agisindan anlamh bir fark bulamamistir (11).
Calismamiz, gruplar arasinda ASA skorlari ve anestezi
turleri (rejyonal vs. genel) agisindan benzer dagihmlar
gostermistir. Bohl ve ark., 4432 hastay iceren blylk
bir randomize c¢alismada da ASA skorlarinda bir
fark bulamamistir (10). Barton ve ark. ve Matre ve
ark. tarafindan yapilan buyik prospektif randomize
calismalar bu bulgulari desteklemektedir (2, 12).
Calismamizin sonuglari, PFN grubundaki hastalarin DHS
grubuna kiyasla daha az kanama (Hb dusis(, 1,6+0,8
gr/dL vs 2,0+0,8 gr/dL) yasadigini gostermistir. Bu
fark klinik olarak belirgin olmasa da istatistiksel olarak
anlamhdir. Ancak, literatir bu konuda tartismalidir.
PFN ve DHS gruplar arasinda kan kaybi agisindan
onemli bir fark olmadigini belirten calismalar (13-18)
bulunmakla birlikte, bazi arastirmalar PFN grubunda
daha az kan kaybi oldugunu ifade etmektedir (5,19-
21). Ote yandan, Ahrengart ve arkadaslarinin Gamma
civisi veya kompresyon kalga vidasi ile tedavi edilen 426
intertrokanterik kirigi iceren ¢alismasinda, kompresyon
kalga vidasi grubunun daha az kan kaybi yasadigi
saptanmistir (22).

Bulgularimiz, ©6nceki arastirmalarla tutarlidir ve
ekstramedyiller ve sefalomediiller fiksasyon ile benzer
fonksiyonel sonuglarin elde edildigini gdstermektedir
(9, 23-25). Ayrica, Veronail intrameddiller givi (Orthofix)
ile tedavi edilen hastalar ile ekstramediiller cihazlarla
tedavi edilen hastalarin karsilastirildigi bir calismada da
esdeger fonksiyonel iyilesme bildirilmistir (26).
Femoral trokanterik kiriklari  siniflandirmak igin
literatirde en yaygin olarak kullanilan sistem olan
AO/OTA siniflamasi kirik stabilitesinin daha nesnel bir
sekilde degerlendirilmesini sagladigi icin bu ¢alismada

Degiskenler PFN Grubu (n:28) DHS Grubu (n:36) p-degeri

HHS (puanSs) 75,1+15,5 75,016,0 0,776
Hastanede kalis stiresi (gtinSS) 10,1+3,8 9,3+3,2 0,418
Takip suresi (ay£SS) 27,7+9,7 23,9+12,1 0,06

Hb dustst (gr/dL£SS) 1,6+0,8 2,0£0,8 0,031
Enfeksiyon (n %) 3(10,7%) 2 (5,5%) 0,380
Cut-out (n %) 2(7,1%) 2 (5,5%) 0,593
Lag Vida siyrilmasi (n %) 1(3,5%) 2 (5,5%) 0,595

HHS: Haris Kalga Skoru, SS: Standart Sapma

uygulanmistir (27, 28). Bu kohort iginde 29 hastaya
stabil kirik, 35 hastaya ise stabil olmayan kirik teshisi
konmustur. Stabil ve stabil olmayan gruplar arasinda
kullanilan fiksasyon yontemi acisindan bir fark
gozlenmemistir.

Kayan kalga vidalari, stabil kalga kiriklariigin tercih edilen
tedavi olmaya devam ederken, stabil olmayan kiriklar
icin en uygun implant secimi hala tartismalidir (29).
Hem PFN hem de DHS yéntemlerinin stabil kiriklarin
yonetiminde basarili oldugu bildirilmis olmasina
ragmen, literatirde kanita dayali bir Gstlinligl olmasa
da teorik biyomekanik avantajlarindan dolayi, stabil
olmayan kiriklarda PFN kullanimi 6nerilmektedir (13,
19, 30-36).

Literatr raporlari, postoperatif mekanik
komplikasyonlarin, stabil olmayan kirik tipleri olan
hastalarda fonksiyonel sonuglarin kétiilesmesine yol
acabilecegini gostermektedir (37). Benzer sekilde,
mevcut ¢calismada, kirik instabilitesi arttik¢a fonksiyonel
sonuglarin  kotilestigi  ve  kullanilan  fiksasyon
yonteminden bagimsiz olarak, stabil ve stabil olmayan
gruplar arasinda fonksiyonel sonuglarda anlamli bir
farkhihk oldugu gozlemlenmistir.

2022 Cochrane incelemesi, kirik yonetiminde
sefalomediller  givilerin  kullaniimasi ile yara
enfeksiyonlarinin  insidansinda azalma oldugunu
gostermistir,  bu  da  sefalomediller civilerin

ekstrameddller cihazlara tercih edilmesinin her 303
hastada vyaklasik bir enfeksiyonu o6nleyebilecegini
gostermektedir (9). Bununla birlikte, Kaplan ve
ark. ve Parker ve ark. tarafindan vyapilan daha
onceki sistematik incelemelerde, ekstramediiller
ve intramediller implantlar  karsilastirildiginda,
enfeksiyon oranlarinda anlaml bir fark bildiriimemistir;
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bu bulgular calismamizin gozlemleri ile tutarlidir
(23, 30). Calismamizda, proksimal femoral givi
(PFN) grubunda Ug hastada ve dinamik kalga vidasi
(DHS) grubunda iki hastada yara enfeksiyonu tespit
edilmistir. Bu hastalarin higbirinde implant ¢ikarilmasi
gerekmemistir. Bunun yerine, cerrahi debridman ve
antibiyoterapi ile tedavi edilmisler ve iyilesmislerdir.
PFN ve DHS gruplari arasinda enfeksiyon oranlarinda
anlamli bir fark gdzlenmemistir.

implantlarla iliskili mekanik komplikasyonlar
acisindan (lag vidasi siyrilmasi ve lag vidasinin lateral
migrasyonu) bu calismanin bulgulari, implant tipleri
arasinda anlamli bir farklilik olmadigini bildiren 2010
Cochrane incelemesiyle buyik olglide uyumludur
(23). Galismamizda, proksimal femoral c¢ivi (PFN)
grubunda iki hastada ve dinamik kalga vidasi (DHS)
grubunda iki hastada lag vidasi siyrilmasi gorilirken,
PFN grubunda bir hastada ve DHS grubunda iki
hastada vidanin lateral migrasyonu goruldi ve revizyon
ameliyati gerekti. Ayrica, 2014 yilinda yapilan bir meta-
analizde, DHS grubunda istatistiksel olarak anlamh
olmamakla birlikte lag vidasi siyrilmasi oraninin daha
yuksek oldugu bildirilmistir (38). Bununla birlikte,
2022'den bir Cochrane incelemesi, azalmis mekanik
komplikasyonlari nedeniyle sefalomeduller implantlari
tercih etmistir (9).

Sonuglari  yorumlarken mevcut c¢alismanin  bazi
sinirlamalari  dikkate alinmalidir.  Birincisi, tek
merkezli tasarimi, bulgularin  diger ortamlara

genellestirilebilirligini sinirlayabilir. ikincisi, ¢calismanin
retrospektif dogasi, eksik veya tamamlanmamis veriler
ve secim yanlihgi potansiyelini ortaya cikarir. Uglincisd,
nispeten kuglk o6rneklem buylkligl, calismanin
istatistiksel gliciini sinirlayabilir. Son olarak, nispeten
kisa takip suresi, bazi uzun vadeli komplikasyonlarin
veya sonuclarin tespit edilmesine izin vermemis olabilir.
Bu sinirhliklara ragmen, calismanin bazi glgli yonleri
de vardir. Calisma, klinik olarak ilgili ve nemli bir konu
olan intertrokanterik kalga kiriklari icin yaygin olarak
kullanilan iki cerrahi teknigi karsilastirmistir. Ayrintili
demografik ve klinik veriler dahil edilerek potansiyel
kafa karistirici faktorlerin kapsamli bir sekilde analiz
edilmesine olanak saglanmistir. Ayrica ¢alismada
fonksiyonel sonuglari degerlendirmek igin yaygin olarak
kabul gérmis ve dogrulanmis bir arag olan Harris Kalga
Skorlama sistemi kullanilmistir. Son olarak, ¢alisma,

Bozok Tip Derg 2024;14(4):176-183
Bozok Med J 2024;14(4):176-183

klinik sonuglar ve komplikasyonlar acisindan iki cerrahi
teknik arasinda anlaml bir fark bulamamistir, bu da
klinik karar verme sirecine rehberlik edebilir. Genel
olarak, mevcut calismanin sinirliliklari olsa da gugla
yonleri bu konudaki literattire katkida bulunmaktadir.

SONUC

Proksimal Femoral Civi veya Dinamik Kalca Vidasi
Uygulamalari, benzer fonksiyonel sonuglar ve
komplikasyon oranlariyla, intertrokanterik femur kirng
tedavisinde uygun yontemlerdir. Tedavi plani; cerrahin
deneyimine ve kosullara bagli olarak yapiimalidir.
Bununla birlikte, stabil kiriklara kiyasla potansiyel
olarak daha koti fonksiyonel sonuclar nedeniyle stabil
olmayan kiriklari tedavi ederken dikkatli olunmalidir.
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ORIGINAL ARTICLE

IS YOUTUBE REALLY A SOURCE OF INFORMATION ON
MRI GUIDED PROSTATE BIOPSY?

MR Esliginde Prostat Biyopsisi Konusunda Youtube Bilgi
Kaynagi mi?

Merve SAM OZDEMIR', Harun OZDEMIR?

ABSTRACT

Objective: The purpose of this review was to evaluate the overall quality of the information in YouTube™
videos about prostate MRI-guided biopsy and whether it describes the procedure.

Material and Methods: The terms " MRI-guided biopsy of the prostate" and "MRI targeted prostate biopsy"
were searched on YouTube. The first 118 videos of the results were selected, and the written information

"Basaksehir Cam ve Sakura sehir of the British Association of Urological Surgeons for transrectal ultrasound-guided MRI fusion biopsy was

Hastanesi, performed. For MRI-guided prostate biopsy, four more questions were added to the MRI-guided prostate
Radyoloji Klinigi, biopsy criteria and reviewed by two authors.. The reliability and quality of the content of these videos inc-
istanbul, luded in the study were evaluated using JAMA and GQS scores.

Tarkiye. Results: A total of 118 videos were reviewed; 3 videos were rated "excellent" and 56 videos were rated
*Bagaksehir Cam ve Sakura Sehir "very poor". 91 of the videos (77%) were prepared for physicians, and the remaining videos were prepared
Hastanesi, by non-physicians. The average duration of the videos was 9.8 minutes, and the average number of daily
Uroloji Klinigi, views was 14.3. The number of views varied between 19 and 710,399 (average: 21). While the average of
istanbul, likes was 62.5, the average of comments was 4.3. The average number of views was 4.3. The score was
Turkiye. found to be 3.54 £ 0.5 out of 5. The GQS average was calculated as 4.42 + 0.56 out of 5. When the videos

uploaded by physicians and non-physicians were compared, no statistically significant difference was found
in terms of the average duration of the videos, JAMA scores, or number of comments. The number of daily
views, number of likes, total number of views, GQS, and scoring criteria were statistically higher in the vide-
os prepared by non-physicians.

Conclusion: Information about MRI-guided prostate biopsies on YouTube is not of a high enough standard to
allow patients to make informed decisions. Therefore, healthcare professionals must produce high-quality,
informative, patient-focused medical YouTube videos.

. ) Keywords: Image-Guided Biyopsy, Magentic Rezonans Imaging; Prostate Neoplasms
Merve SAM OZDEMIR, Radyolog

(0000-0001-6977-2330)  H7ET
Harun OZDEMIR, Uzm. Dr.
(0000-0002-3071-910X)

Amag: Bu incelemenin amaci, prostat MR flizyon biyopsi ile ilgili YouTube™ videolarindaki bilgilerin genel
olarak kalitesi ve islem prosedtirlerini anlatip anlatmadigini degerlendirmekti.

Gereg ve Yontemler: YouTube'da "mri-guided biopsy of the prostate " ve "mri targeted prostate biopsy”
terimleri arandi. Videolar, sonuglarinilk 118 video segildi ve transrektal ultrason esliginde mri flizyon biyopsi
icin ingiliz Urolojik Cerrahlar Dernegi'nin yazil bilgilerine dayal kriterlerine, MR-guided prostat biyopsi icin
de 4 soru daha eklenerek iki yazar tarafindan incelendi.. Calismaya dahil edilen bu videolarin igeriginin gui-
venilirligi ve kalitesi ise JAMA ve GQS skorlari kullanilarak degerlendirdi.

Bulgular: Toplam 118 video incelendi, 3 video "muikemmel" olarak derecelendirildi, 56 video ise "¢ok zayif"
olarak derecelendirildi. Videolarin 91'sinin (%77) hekimler igin hazirlandigini,geri kalan videolar ise hekim
olmayanlar tarafindan hazirlanmigtir. Videolarin ortalama siiresi 9,8 dakika olup, glinliik gosterim ortalama
iletisim: sayisi 14,3 olarak bulundu.Goruntulenme sayisi 19 ila 710 399(ort:21) arasinda degismektedir. Hekimler ve
Merve SAM OZDEMIR, Radyolog hekim olmayanlarin yiikledikleri videolar karsilastirildiginda videolarin ortalama siireleri ,JAMA skorlari ve
yorum sayilari agisindan istatistiksel olalarak anlamli farklilik saptanmadi.Glinliik gosterim sayisi, Begeni sa-
yisi,toplam izlenme sayisi, GQS ve skorlama kriterleri hekim olmayanlarin hazirladigi videolarda istatistiksel
olarak daha yuksekti.

Sonug: YouTube’da MR flizyon biyopsisine iliskin bilgiler hastalarin karar vermesini saglayacak dizeyde ol-
madigi anlagiimaktadir. Bu sebeple saglikgilarin kaliteli,bilgilendirici, hasta odakli YouTube videolari Gretme-
leri gerekmektedir.

Basaksehir Cam ve Sakura Sehir
Hastanesi, Radyoloji Klinigi, istanbul,
Turkiye.
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INTRODUCTION

Currently, an estimated one million prostate biopsies
are done annually in the US to identify cancer (1). The
transrectal ultrasound-guided approach, first described
around 25 years ago by Hodge and colleagues, is used
for almost all of these biopsies (2). Under ultrasound
guidance, tissue cores are methodically extracted from
the prostate using this approach. Prostate cancer (PCa)
is currently the only major cancer that is routinely
identified by a blind biopsy of the organ, thanks to the
widespread use of this systematic procedure.

On the other hand, up to 35% of first biopsies may
result in false-negative results, meaning that significant
cancers remain undiscovered (3). There will be no
more PCa instances than PCa this year, despite the
fact that up to 50% of cases of PCa that have been
discovered so far are not clinically important (4). It is
anticipated that 28,000 deaths will occur; therefore,
early identification of clinically significant PCa will
probably save many lives. Clinically significant PCa can
be identified by prostate magnetic resonance imaging
(MRI), particularly when multiparametric imaging is
used (5).

The prostate is imaged by the operator utilizing
ultrasound during an MRI-TRUS fusion biopsy. This
method of imaging the prostate combines real-time
ultrasound with a computerized overlay of a previously
completed and stored magnetic resonance image of
the prostate to image the target or targets that have
been previously identified by a radiologists. Through
fusion, a three-dimensional reconstruction of the
prostate is produced, and the reconstructed model
allows for the tracking and targeting of biopsy sites.
This method's drawbacks include its indirectness, the
need for an extra device, and the need for specialized
operator training. Its advantage is that it can be done
under local anesthetic in a few minutes in an outpatient
clinic using decades-old techniques. The fusion device
yielded really encouraging results.

YouTube videos can be a useful tool for raising patient
awareness because they can break down certain
barriers to health literacy by providing information in a
way that is visually appealing (6). YouTube™, presently
regarded as one of the most popular video websites
globally, is being utilized more frequently as a medium
for health-related messaging (7-8). On the other hand,
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a lack of expert evaluation and a heterogeneity of
video content have resulted from anyone's ability to
submit videos (9). As a result, assessing the caliber
of the information offered is crucial. As far as we are
aware, no prior research has looked into the potential
of YouTube™ as a video-based educational tool for MRI
-guided biopsy. Thus, in order to raise the caliber of
the video site, this study attempts to comprehensively
assess YouTube™ videos about prostate MRI fusion
biopsy.

MATERIALS AND METHODS

The terms "MRI-guided biopsy of the prostate" and
"MRI targeted prostate biopsy were used to search
YouTube on May 17, 2022. Approval is obtained from
the local ethics committee (decision no: E-96317027-
10-247342464; decision date: 01/07/2024)Videos
about nerve blocks, transperineal biopsies, TRUS,
transrectal ultrasonography, trans-abdominal
ultrasound, prostate biopsies, patient testimonies,
and those lacking verbal audio were excluded from
consideration. Only English-language documents were
included in the search, and there were no duration
restrictions. Out of the top ten pages of search results,
118 videos were chosen. Information about the total
views and likes was gathered. Two writers (M.S.0.,
H.,0) then independently reviewed and assessed the
videos using the pre-established criteria shown in Table
1. Patients having a TRUS biopsy can refer to written
information provided by the Association of Urological
Surgeons (BAUS). After four additional things were
included, it was modified for an MRI fusion biopsy
and was deemed to have all the information that a
perfect movie ought to have (Table 1) (10). A qualitative
evaluation was assigned according to the rater's score,
with a total of 28 points available: 0-5 for "very poor,"
6-10 for "poor," 11-15 for "acceptable," 16-20 for
"good," and 21-28 for "excellent." Next, the reviews
from critics were contrasted. All information was
entered, examined, and evaluated using Fleiss-Kappa
statistics and Microsoft Excel. Intraclass correlation
coefficients were also computed.

Furthermore, data was kept regarding who uploaded
the videos (doctor, patient, or YouTuber), the intended
viewership (doctor or patient), the length of the video,
the date of posting, the daily and overall views, as well
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as the likes and comments.

Using JAMA and GQS scores, the dependability and
caliber of the material in these study-included movies
were assessed. The Global Quality Scale (GQS), which
is used for all kinds of videos, is one of the quality
analysis scales. The video's GQS quality and usefulness
are rated on a 5-point scale from 1 to 5. This scale
states that 1 or 2 points correspond to low quality, 3 to
medium quality, and 4 or 5 to high quality (11).

The Journal of the American Medical Association
(JAMA) standards are an additional grading scheme
for online content quality assessment. The four criteria
are as follows: description (disclosing video ownership,
funding, and advertising), attribution (noting all
copyright information, references for all content
listed), authorship (authors with links and relevant
credentials), and currency (posting and updating dates
as indicated). The maximum score is 4, with 1 point
awarded for each criterion (12).

IBM Inc.'s (USA) SPSS 22.0 (Statistical Package for
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Social Sciences) was used to analyze the study's data.
For continuous variables, the outcomes were noted as
the minimum, maximum, mean, median, and standard
deviation values. Numbers and percentages were
used to record categorical variables. The Kolmogorov-
Smirnov (KS) test was used to determine the normal
distribution of JAMA and GQS scores. It was applied
to examine the normality of the distribution of the
variables. For these variables that were not normally
distributed, the Mann-Whitney U test was employed.
P values less than 0.05 were regarded as statistically
significant.

RESULTS

Based on reviewer average scores, 3 of 118 videos
achieved an "excellent" rating; 56 of the videos were
rated as "very poor" (Table 2). 91 of the videos (77%)
were prepared for physicians, and the remaining
videos were prepared by non-physicians. The average
duration of the videos is 9.8 + 10.6 minutes, and the

Table 1. Scoring criteria for videos, based on British Association of Urological Surgeons written information. The
lesion in the Procedure MRI fusion section has been modified and added for MRI guided biopsy.

Information topic Points awarded

Maximum available | Score

Procedure: MRI fusion

General anesthesia when necessary

Scanning MRI, MRI evaluation, MRI and ultrasonography image fusion, 4

Alternatives to TRUS

Ultrasound/MRI-guided, transperineal Repeat PSA without biopsy 1

Preparation for procedure

Eat and drink normally on day Nose swab for MRSA If not under local 4

anaesthetic: preoperative assessment Stopping Warfarin

Procedure: TRUS

Lay on side with knees drawn up to chest Insertion of ultrasound probe 4

Duration 20 minutes Prophylactic antibiotics

Procedure: Biopsy

Local anaesthetic around prostate Needle inserted through probe may cause 3

discomfort Series of samples, 10e18 taken

Side effects Common: haematuria for 2e3 days, blood in semen for 6 weeks, blood in 6
stool, discomfort Uncommon: septicaemia, haemorrhage, failure to detect
significant cancer, need to repeat procedure

Recovering Antibiotics for 3 days postprocedure Day case if local, 1 day if general 3
anaesthetic Rest for 48 h afterwards, avoid physically demanding activities

Signposting Fever or shivering, lots of bleeding in urine or back passage with clots 1

Results 14e21 days for biopsy results to become available MDT discussion, possible 2

further investigations such as bone scintigraphy, CT or MRI

Further information

Where can the patient get further information 1

Total

TRUS: transrectal ultrasound; PSA: prostate-specific antigen; CT: computed tomography; MRI: magnetic resonance imaging; MDT: multidis-

ciplinary team.
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average number of daily views is 14.3 + 61.7. The
number of views varies between 19 and 710 399
(mean: 21 383 + 86 193). The average number of likes
is 62.5 + 167, the average comment was 4.3 + 13.9
(Table 3).

The average JAMA score of the videos was 3.54 + 0.5
out of 5. The GQS average was calculated as 4.42 + 0.56
out of 5 (Table 4).

When the videos uploaded by physicians and non-
physicians were compared, no statistically significant
difference was found in terms of the average duration
of the videos, JAMA scores, or number of comments.
The number of daily views, number of likes, total
number of views, GQS, and scoring criteria were
statistically higher in the videos prepared by non-
physicians (Table 5).

DISCUSSION

People are accessing social media, especially YouTube,
more frequently to find information about their health.
Although there are many videos on YouTube about
prostate cancer, studies examining the accuracy or

Bozok Tip Derg 2024;14(3):184-189
Bozok Med J 2024;14(3):184-189

reliability of these videos are limited. There was only
one study in the literature examining the reliability
of prostate biopsy videos on YouTube, but MRI fusion
biopsy was not mentioned in this study (13). This study
is about an MRI fusion prostate biopsy on YouTube.
It is the first study to show whether there is reliable
information.

Anyone can readily post any kind of health-related
video, unrestricted, unpaid, and unsupervised, on
YouTube. Only one video—32 of which were evaluated
as "very poor"—and one, which was rated as "good"
were both analyzed in the one study in the literature
that looked at TRUS biopsy and YouTube information
films. The scoring system in this article only made use
of the BAUS handbook. In addition to the modified
BAUS criteria, GQS and JAMA were also scored in
our investigation. In our study, out of 118, 3 videos
were rated as "excellent" and 56 videos were rated as
"very poor". 91 of the videos (77%) were prepared for
physicians, and the remaining videos were prepared by
non-physicians. The average duration of the videos is
9.8 minutes, which is relatively long.

Table 2. Video ratings based on reviewers’ averaged scores

Excellent 3
Good 6
Acceptable 23
Poor 30
Very poor 56

Table 3. Characteristics of the YouTube videos

YouTube Videos n (%)

118 (100)
Type of Uploader
Physicians 91 (77)
Non-physicians 27 (23)

Mean+SD (min-max)

Duration (min.)

9.8 +10.6 (0.82-52.8)

Daily view ratio

14.3+£61.7 (0.1-465)

Number of views

21383 +£86193 (19 -710399)

Number of likes

62.5+167 (0-1400)

Number of comments

43+139 (0-123)

min: minutes, SD: standart deviation, min: minimum, max: maximum
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Table 4. JAMA, GQS and Scoring criterias based on British Association of Urological Surgeons criterias

Total n(%)
118 (100)
Mean * Std
JAMA 3.54+0.5
GQS 4.42 +0.56
Scoring criterias*

Procedure: MRI Fusion 2,82+ .88
Alternatives to TRUS 92+.29
Preparation for procedure .26 £.59
Procedure: TRUS 1.03 +1.47
Procedure: biopsy 1.13+1.31
Side effects .64 +1.56
Recovering .14+ .67
Signposting .06 +.271
Results .28 +.469
Further information 31+.466
Overall 477 £4.7

GQS: Global Quality Scale Score, JAMA: Journal of the American Medical Association Criterias Score
*Scoring criteria for videos, based on British Association of Urological Surgeons written information

Table 5. Video characteristics by uploaders
Physicians n (%) Non-physicians n (%)
91 (77) 27 (23) p Value**
Median (IQR) Median (IQR)
Duration (min.) 6.63 (11.1) 6(13.7) .823
Daily view ratio 1(3.17) 3.08 (12.7) .002
Number of views 1499 (5814) 6409 (33 440) .001
Number of comments 0(2) 1(3) .287
Number of likes 8(34) 23 (89) .023
JAMA 4(1) 4(1) .366
GQsS 4(1) 4(1) .048
Scoring criterias* (overall) 2 (6) 5(6) .033

min.: minutes GQS: Global Quality Scale Score, JAMA: Journal of the American Medical Association Criterias Score *: Scoring criteria for
videos, based on British Association of Urological Surgeons written information ** mann whitney u

The quality and dependability of videos are generally
influenced by the people who generate them,
according to earlier research. .Films uploaded by
physicians had significantly higher DISCERN and
JAMA scores than films published by non-physicians,
according to Ovenden et al. (14). Contrary to the
literature, our investigation found no statistically
significant difference in JAMA scores; nevertheless,

GQS and scoring criteria were statistically higher in
videos produced by non-physicians. It might have
a greater bearing on a practitioner's specific work
than the caliber of the medical professionals' film.
Furthermore, non-physicians might have covered more
detailed procedures as opposed to a narrow theme.

Our goal was to assess the value and suitability of
YouTube videos for medical patients. Many of the top
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results, even after using specialized searches, were not
patient-centered, unrelated, or focused ontheincorrect
treatment. The films lacked fundamental guidance on
how to do MRI fusion, deal with side effects, prepare
for the surgery, and recuperate after it. The content
was generally of low quality. Prior research including
video content for operations like knee arthroscopy and
cataract surgery demonstrated that videos improved
patient satisfaction and comprehension of the
procedure (15-16). It's also necessary to enhance the
substance and caliber of YouTube films that explain the
MRI fusion biopsy procedure.

CONCLUSION

YouTube offers a special collection of freely available,
easily accessible videos, many of which explain medical
procedures. Nevertheless, compared to professionally
produced information leaflets, the quality of the
information in these videos is often lower and the
videos themselves are unedited, making it difficult for
patients to make an informed decision (17).
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degrees, and names of departments and institutions, short title of not more than 40 characters for page headings, at least 3 and maximum 6 key words,
corresponding author’s e-mail, postal address, telephone and fax numbers, any grants or fellowships supporting the writing of the manuscript.

e Abstracts should written Turkish and English according to categories of articles.

e Key words should be minimally 3 and maximum 6, and should written Turkish and English. The words should be separated by semicolon
(;), from each other. English key words should be appropriate to “Medical Subject Headings (MESH)” (Look: www.nIm.nih.gov/mesh/MBrowser.html).
Turkish key words should be appropriate to “Turkiye Bilim Terimleri (TBT)” (Look: www.bilimterimleri.com).

o All figures, pictures, tables and graphics should be cited at the end of the relevant sentence and numbered consecutively and kept
separately from the main text. Explanations about figures, pictures, tables and graphics must be placed at the end of the article. All abbrevations used,
must be listed in explanation which will be placed at the bottom of each figure, picture, table and graphic. Submit your figures as EPS, TIFF, JPG or PDF
files, use 300 dpi resolution for pictures and 600 dpi resolution for line art.

¢ In acknowldgements section; conflict of interest, financial support, grants, and all other editorial (statistical analysis, language editing)
and/or technical asistance if present, must be presented at the end of the text.

e The list of the references at the end of the paper should be given according to their first appearance in the text. Journal abbreviations
should conform to the style used in the Cumulated Index Medicus (please look at: www.icmje.org). Citations in the text should be identified by numbers
in brackets at the end of the relevant sentence. If reference numbers follow each other, the hyphen is placed between the starting and ending numbers.
All authors should be listed if six or fewer, otherwise list the first six and add the et al. Declarations, personal experiments, unpublished papers, thesis
can not be given as reference. Format for on-line-only publications; DOI is the only acceptable on-line reference.

e Choosing references from national magazines is recommend.

Examples for writing references (please give attention to punctuation):

e Format for journal articles; iinitials of author’s names and surnames, titles of article, journal name, date, volume, number, and inclusive
pages, must be indicated.

* Rempel D, Dahin L, Lundborg G. Pathophysiology of nevre compression syndromes: response of peripheral nerves to loading. J Bone Joint
Surg. 1999;81(11):1600-10.

¢ Format for books; initials of author’s names and surnames, chapter title, editor’s name, book title, edition, city, publisher, date and pages.

* Kozin SH, Bishop AT, Cooney WP. Tendinitis of the wrist. In Cooney WP, Linscheid RL, Dobins JH, eds. The wrist: diagnosis and operative
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treatment. Vol. 2. St. Louis: Mosby, 1998: 1181-96.

e Article with a Digital Object Identifier (DOI):

*Zhang M, Holman CD, Price SD, Sanfilippo FM, Preen DB, Bulsara MK. Comorbidity and repeat admission to hospital for adverse drug
reactions in older adults: retrospective cohort study. BMJ. 2009 Jan 7;338:a2752. doi: 10.1136/bmj.a2752.

e For other reference style, please refer to “ICMIJE Uniform Requirements for Manuscripts Submitted to Biomedical Journals: Sample
References”.

CATEGORIES OF ARTICLES

Original Research Articles:

Original prospective or retrospective studies of basic or clinical investigations in areas relevant to medicine.

Content: - Abstract (200-250 words; the structured abstract contain the following sections: Objective, material and methods, results, conclusion; both
in Turkish and English)

- Introduction

- Material and Methods

- Results

- Discussion/ Conclusion

- Acknowledgements

- References

*Qriginal articles should be no longer than 5000 words and should include no more than 6 figures / tables and 40 references.

Review Articles

The authors may be invited to write or may submit a review article. Reviews including the latest medical literature may be prepared on all medical
topics. Authors who have published materials on the topic are preferred.

Content: - Abstract (200-250 words; without structural divisions; both in Turkish and English)

- Titles on related topics

- References

* These manuscripts should be no longer than 5000 words and include no more than 4 figures and tables and 100 references.

Short Communications
It should be no longer than 2000 words and include no more than 2 figures and tables and 20 references.

Case Reports

Brief descriptions of a previously undocumented disease process, a unique unreported manifestation or treatment of a known disease process, or
unique unreported complications of treatment regimens. They should include an adequate number of photos and figures.

Content: - Abstract (average 100-150 words; without structural divisions; both in Turkish and English)

- Introduction

- Case report

- Discussion

- References

Letter to the Editor

These are the letters that include different views, experiments and questions of the readers about the manuscripts that were published in this journal
in the recent year.

Content: - There’s no title, abstract, any figures or tables

- It should be no more that 500 words, the number of references should not exceed 5.

- Submitted letters should include a note indicating the attribution to an article (with the number and date) and the name, affiliation and address of
the author(s) at the end.

- The answer to the letter is given by the editor or the author(s) of the manuscript and is

published in the journal.

Checklist

The manuscript should be prepared as separate files in the following order:
1. Cover Letter

2. Title Page

3. Abstract

4. Main Text (text, acknowledgments, references, tables, and figure legends)
5. Figures

6. Copyright Form
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