Eylil / September 2024 ISSN:2149-5254
Cilt / Volume 29 e-ISSN:2458-8849

Sayi / Issue 3

Inadolu Klinigi

Tip Bilimleri Dergisi







Analolian. "'"'ﬂo ' u K ' ] n l l

Tip Bilimleri Dergisi

Anatolian Clinic

The Journal of Medical Sciences

Eylal 2024; Cilt 29, Say1 3
September 2024; Volume 29, Issue 3




Anadolu Klinigi

Tip Bilimleri Dergisi

Eyliil 2024; Cilt 29, Say1 3
September2024;Volume 29, Issue 3

Sahibi/Owner
Hayat Saglik ve Sosyal Hizmetler Vakfi adina / on Behalf of
the Hayat Foundation for Health and Social Services
Ahmet Ozdemir, Dr.

Sorumlu Yazi isleri Miidiirii / Managing Editor
Hasan Demirhan, Prof. Dr.

Baseditor / Editor-in-Chief
Sedat Akbas, Dog. Dr.

Tiirkce & ingilizce Dil Editorleri / Language Editors
Damla Nihan Yildiz
Esen Calim

Tasarnim Uygulama / Design
Ahmet Yumbul

Baski-Cilt / Printing-Binding
Pinarbag Matbaa Ltd. Sti.
0212544 5877

iletisim / Contact
Kiiciikmiihendis Sk. 7 Fatih/istanbul
(202125882545 02126973030
@dergipark.org.tr/tr/pub/anadoluklin
@anadoluklinigi@gmail.com

ISSN:2149-5254 / e-ISSN: 2458-8849

Uluslararasi hakemlibir dergidir. Yilda tic kez (Ocak, Mayis,
Eylulaylarinda) basili ve elektronik olarak yayimlanir. Yayin
dili Tiirkce ve ingilizcedir. Gonderilen ve yayimlanan icerigin
tlim sorumlulugu icerigin yazar(lar)ina aittir. © Yayin haklari

yayinciya aittir. Kaynak gosterilerek alintilanabilir.

Anatolian Clinic the Journal of Medical Sciences is an
international peer-reviewed journal, published triannually
(in January, May, September) both in print and electronically.
Publication languages are Turkish and English. ALl
responsibility for the submitted and published content rests
solely with the author(s). Authors transfer all copyrights to
the Journal. Published content can be cited provided that
appropriate reference is given.

Derginin eski (1933-1954) adi / Previously (1933-1954)
named: Anadolu Klinigi
Derginin kisa adi / Abbreviated: Anadolu Klin / Anatol Clin

Yeraldigiindeksler / Indexed by
TR Dizin (TR Index), Turkiye Citation Index, Google Scholar, The Index

Copernicus International World of Journals, EBSCO, TirkMedline Pleksus,

SCILIT, Scientific World Index, AcademicKeys, ResearchBib, J-Gate,
ScopeMed, OAJI, MIAR

Seyir Defteri: Bilimsel Yolculugun Etik Pusulasi

Bir denizcinin okyanusta yol alirken yildizlari kaybettidi, rizgarin yén dedistirdidi o
an gelir. O an, denizcinin elinde sadece pusulasi kalir; yolunu bulabilecedi tek sey,
o kiicik manyetik ibrenin gdésterdidi istikamettir. Bilim de iste béylesine engin ve
bilinmezlerle dolu bir denizdir. Yolculugumuz, bilgiyi arayis ve gerceklere ulasma
cabaslyla strerken, bilim insanlarinin pusulast ise etik degerlerdir. Etik, bilimi give-
nilir ve sadlam kilan temel direklerden biridir.

Bilimde etik, sadece dogru olani yapma zorunlulugu dedildir; ayni zamanda insan-
hida karsi sorumlulugumuzdur. Bilimsel arastirmalar, gelecedi sekillendirme potan-
siyeline sahipken, bu gliciin dodru kullaniimasi da etik prensiplere badlidir. Kétiye
kullanildiginda, bilginin sinirlarini zorlamak degdil, insanliga zarar vermek de mdm-
kinddr. Iste bu ytzden bilimin yolculugu; ddrdistlik, seffaflik ve bilim insanlarinin
sorumluluklariyla sekillenir.

Editérden

Anadolu Klinidi Tip Bilimleri Dergisi olarak, bilimin bu genis okyanusunda ilerler-
ken etik degerleri pusulamiz olarak gértyoruz. Yayin strecimizdeki her asamada,
bilimin tarafsizligini ve gtvenilirligini koruma ilkemizi her zaman 6n planda tutu-
yoruz. Bilimsel bilginin degeri, yalnizca ortaya cikan sonuclarda degil, o sonuca
nasil ulasildiginda gizlidir. Bu nedenle, makalelerin degerlendiriimesinden hakem-
lik sUrecine kadar her adimda seffaflik ve dUrustlUk ilkesini benimsemekteyiz.

Dergimizin yazarlar, hakem ve editorleri bu sorumluluk bilinciyle bilimsel ilerle-
meye katkida bulunmayi hedeflemektedir. Hakemlerimizin ve yazarlarimizin ortak
cabaslyla, sadlik bilimleri alaninda insanlida fayda saglayacak yeni bilgileri ortaya
cikarmaya devam ediyoruz.

Anadolu Klinigi Tip Bilimleri Dergisi olarak, tum bilim insanlarini etik pusulanin
izinden gitmeye ve bu zorlu fakat bir o kadar da aydinlatici yolculukta bizlerle
birlikte olmaya davet ediyoruz. Bilimsel arastirmalarin etik ilkeler cercevesinde de-
Gerlendirildigi, seffaf ve adil bir streci desteklemeye devam edecegiz.

Anadolu Klinidgi Tip Bilimleri Dergisi, siz degerli okuyucularimiza 16 arastirma ma-
kalesi ve 1 derlemeden olusan yeni sayimizi sunmanin mutlulugunu yasiyor.

Kiymetli yazarlarimiz ve degderli okuyucularimiz basta olmak Uzere, yogun calisma
temposuna ragmen 6zveriyle emek veren hakemlerimize, editorlerimize ve teknik
ekibimize paha bicilmez destekleri icin gonulden tesekkur ederiz. Katkilarinizin ve
desteginizin artarak devam etmesini temenni ediyor, gelecek zamanin tim insan-
l1ga sagdlik, mutluluk ve huzur getirmesini diliyoruz.

Saygilarimizla,

Doc. Dr. Sedat Akbas
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HAKAN ERTIN, AHMET SALDUZ
ZEYNEB IREM YUKSEL SALDUZ

Tip, saf bilimden ziyade, bilim ile sanatin birlesmesiyle olusan bir disiplindir. Pozitif bilimlerin
¢ogu alanini tanimlamay1 amaglarken, tip bilimsel metod ve prensipleri insanligin yararina
kullanilan bir maharete dontstiiriir. Bir bagka deyisle, tip basli bagina bir sifa verme sanatidir.

Hekimlik meslegini biitiin bu 6geleri ile hakkini vererek yapabilme, yasadigimiz ani idrak
edebilme, ge¢miste yapilan hatalar1 tekrarlamama ve bir 6l¢tide ileriyi 6ngorebilme s6z konusu
oldugunda tip tarihine vakif olmanin 6nemi inkar edilemez. Mesleginin teknik yonleri kadar
tarihini de 6grenmek icin ¢aba gosterenler basariya ulasma yolunda bir adim 6nde olacaklardur.
Herakleitos'un yiizyillar 6ncesinden ifade ettigi ‘Degismeyen tek sey degisimin kendisidir’ sozii
teoriler, kesifler, yenilikler insanligin binlerce yilda olusturdugu bilgi birikiminin driintdiir.
Giintimiiz tibb1 da gegmisten bu yana basamak basamak ¢ikilan bir merdiven gibi, gercege ulasan
yoldaki tiim bilgi ve tecriibelerin sentezidir. Yarinin bilimine ise bugiinden aktardigimiz bilgi ve
tecriibelerimiz temel olacaktir.

Alaninda ehil, degerli bilim insani hocalarimizin katkilariyla ortaya ¢ikan ve tip dallarinin
tarihini hekim goziiyle anlatmay1 hedefleyen bu kitabin tibba, hekimlige ve sagliga ilgi duyan
tiim okurlar i¢in bir kaynak eser olmasini umuyoruz.
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Turk nifusunda intrahepatik ve ekstrahepatik
safra kanali varyasyonlarinin manyetik rezonans
kolanjiyopankreatografi degerlendirilmesi

Magnetic resonance cholangiopancreatography evaluation
of intrahepatic and extrahepatic bile duct variations in
Turkish population

ismail Kartal', Nesrin Atci?,

0z Sinem Karazincir?
Amag: Safra kanallari bilinen anatomik dagilimlari disinda bir¢ok varyasyona sahip, komsu yapilarla siki baglan- 1 SANKO Universitesi Hastanesi, Tip
tilari olan olusumlardir. intrahepatik veya ekstrahepatik safra yollarinda gérilebilen anatomik varyasyonlar, lapa- Fakiiltesi, Radyoloji Anabilim Dali

roskopik cerrahi ve karaciger nakli gibi operasyonlarda cesitli sorunlara neden olabilir. Bu anatomik varyasyonlari
bilmek, operasyon yaralanma riskini azaltmak i¢in faydali olacaktir. Bu ¢alismada toplumumuzda safra agaci ana-
tomisinin sik ve nadir gortlen paternlerinin yayginligini manyetik rezonans kolanjiyopankreatografide (MRKP) 5 Hatay Mustafa Kemal Universitesi,
offayalcikarmak amaclanmistir ) ) _ Tip Fakultesi, Radyoloji Anabilim
Yontemler: Bu calismada, 1 Ocak 2012 ile 1 Ocak 2016 yillari arasinda ¢ekilen 663 hastanin MRKP goéruntdleri ret- Dali

rospektif olarak degerlendirildi. MRKP taramalari, faz dizili koil kullanilarak 1.5 Tesla manyetik rezonans Unitesinde

gercgeklestirildi. Single-shot fast spin echo yontemi ile bT2 agirlikli gérunttler degerlendirildi.

Bulgular: Degerlendirilen hastalarin 224°tinde (%33,8) anatomik varyasyon saptandi. Varyasyonlar dort ana pers-

pektifte degerlendirildi. Bunlar sirasiyla intrahepatik safra kanall varyasyonlari, ekstrahepatik safra kanali dupli-

kasyonlarl, sistik kanal varyasyonlari ve diger varyasyonlar olarak gruplandirildi. intrahepatik safra kanali seviye-

sindeki en yaygin varyasyon trifurkasyon (%9,4) olarak saptandi. Literattrde nadiren bildirilen bir varyasyon olan

ekstrahepatik safra kanali duplikasyonu olgularimizin 3’tinde (%0,5) mevcuttu. Sistik kanal diizeyindeki en yaygin

varyasyon uzun sistik kanal (distal baglanti) idi ve en sik gorulen diger varyasyonlar pankreas divizum ve ortak

hepatik kanala vaskuler basi idi.

Sonug¢: MRKP ile safra kanallari iyonizan radyasyona maruz kalmadan, kontrast madde kullanmadan ve herhangi

bir komplikasyon olmaksizin ¢ok kisa strede noninvaziv olarak gorintulenebilmektedir. Pankreatobiliyer invaziv

girisim veya operasyon planlanan hastalarda MRKP ile safra kanall varyasyonlarinin saptanmasi ve belirtilmesi

olasl iatrojenik travmalarin 6ntine gececektir.

Anahtar Sozciikler: Anatomik varyasyon; safra kanallari, manyetik rezonans kolanjiyopankreatografi; manyetik

rezonans goruntuleme.

2 Konya Ozel Medicana Hastanesi,
Radyoloji Klinigi

Abstract

Aim: Bile ducts are formations that have many variations other than their known anatomical distribution and have

tight connections with the adjacent structures. Anatomical variations that can be seen in intra or extrahepatic bile

ducts might cause various problems in operations like laparoscopic surgery and liver transplantation. Knowing

these anatomical variations will be useful for lowering the operational injury risk. This study aimed to reveal the

prevalence of common and rare patterns of biliary tree anatomy in our society using magnetic resonance chol-

angiopancreatography (MRCP).

Methods: In this study, MRCP images of 663 patients taken between January 1, 2012 and January 1, 2016 were

evaluated retrospectively. MRCP scans were performed on a 1.5 Tesla magnetic resonance unit by using phased-

array coil. Heavily T2 weighted images were obtained with single-shot fast spin echo technique. Gelis/Received : 07.08.2023
Results: Anatomical variations were detected in 224 (33.8%) of the patients evaluated. Variations were evaluated Kabul/Accepted: 30.05.2024
in four main perspectives. Those were grouped respectively as intrahepatic bile duct variations, extrahepatic bile

— . . L L ) DOI: 10.2167 luklin.1 14
duct duplications, cystic duct variations and other variations. The most common variation in the intrahepatic O1:10.21673/anadoluklin. 1339149

bile duct level was detected as trifurcation (9.4%). Extrahepatic bile duct duplication which is a rarely reported Yazisma yazari/Corresponding author
variation in the literature was present in 3 of our cases (0.5%). The most common variation in the cystic duct level ismail Kartal

was long cystic duct (distal connection) and the most seen other variations were pancreas divisum and vascular SANKO Universitesi Hastanesi, Tip
compression to the common hepatic duct. Fakultesi, Radyoloji Anabilim Dall,

Gaziantep, Turkiye.

Conclusion: Bile ducts can be visualized noninvasively in a very short period without any exposure to ionizing ra- E-posta: mdismailkartal@gmail.com

diation, use of contrast material and without any complication with MRCP scan. In the patients who are planned to
have pancreatobiliary invasive procedure or operation, detecting and stating the bile duct variations with MRCP

ORCID
scan will prevent the possible iatrogenic traumas. ismail Kartal: 0000-0002-8847-5806
Keywords: Anatomical variation; bile ducts; magnetic resonance cholangiopancreatography; magnetic reso- Nesrin Atcr: 0000-0001-8755-9736
nance imaging. Sinem Karazincir: 0000-0003-3269-0483
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GiRiS

Safra kesesi ve safranin iletimini saglayan kanallardan
olusan yapi, hepatik duktal sistemini olusturur ve ayn
zamanda safra salgismin depolandigi bir sistemdir.
Safra sivismin depolanmasinin yaninda, konsantre
hale gelmesini de saglayan safra kesesi ve iletimi sag-
layan safra yollar1 ¢ok sayida varyasyonu olan ve kom-
sulugundaki yapilar ile yakin iligkili olusumlardir. Bu
yapilarin anatomisi ve varyasyonlariin bilinmesi cer-
rahi agisindan 6nem arz etmektedir. Safra kanallari,
intra ve ekstrahepatik olmak tizere ikiye ayrilmaktadur.
Couinaud’un tanimlamis oldugu sekilde karaciger, se-
kiz ayr1 segmentten olusmaktadir ve bunlarin her bi-
rinin ayri portal venoz akimi, hepatik venoz ve biliyer
duktal drenaji bulunmaktadir (1). Intrahepatik safra
yollarinin dagilimi, karacigerin segmental anatomisi
ile uyumlu bir sekilde gerceklesir. Hepatik dallar (sag
ve sol), segmental hepatik safra kanallarinin birlegmesi
ile olugsmaktadir. Sag ve sol lobun drenajini saglayan
ana hepatik kanallar, birlegserek ortak hepatik kanali
olusturur. Daha distalde, sistik kanalin da ortak hepa-
tik kanala katilmasiyla koledok meydana gelir. Pank-
reas kanaliyla birlesen koledok, duodenumun ikinci
kisminda oddi sfinkterine acilmaktadir (2,3).

Biliyer sistem, gelisimsel agidan intrahepatik veya
ekstrahepatik diizeylerde varyasyonlar gosterebilir (4-
7). Bu kompleks biliyer anatomik varyasyonlar: bilme-
nin 6nemi, daha ¢ok laparoskopik kolesistektomi, ka-
raciger nakli canli donér, hepatik tiimér rezeksiyonu
ve terdpatik biliyer drenaj gibi hepatobiliyer girisim-
lerde ortaya ¢ikmaktadir (6). Bu kanallarin yanhslikla
baglanmasi veya rezeksiyonu, komplikasyon riskini
artirabilir. Ayrica, bu varyasyonlarin safra kanallarin-
da tas olusumu, pankreatit, kolanjit ve biliyer malig-
nitelerin gelisimine zemin hazirlamasi, morbiditeyi
artiran diger nedenler arasinda yer almaktadir (6,8).
Manyetik rezonans kolanjiopankreatografi (MRKP),
pankreatik ve biliyer sistem anatomi ve patolojilerini
non-invaziv bir sekilde degerlendirmek i¢in kullanilan
bir manyetik rezonans gériintiileme (MRG) teknigidir.
Bu yontem, intra ve ekstrahepatik safra kanallarinin
anatomisini kontrast madde kullanilmaksizin, hizli ve
giivenilir bir bicimde, komplikasyon riski olmaksizin
inceleme olanag1 saglar. Bu siiregte agir T2 sekanslar1
kullanilmaktadur.

Calismamizin amaci, literatiirdeki son verileri de
gozden gecirerek toplumumuzda safra yollar1 anato-
misinin yaygin ve nadir varyasyonlarinin goriilme sik-
ligin1 MRKP ile aragtirmaktir.

I
GEREG VE YONTEMLER

Calisma Popiilasyonu ve Etigi

Caliymamizda 1 Ocak 2012 ile 1 Ocak 2016 yillar
arasinda gekilmis olan toplam 771 MRKP tetkiki ince-

lendi. MRKP incelemesi yetersiz kalitede olan 108 has-
ta ¢aligma dis1 birakildi. Bu sebeple ¢alismamiza 663
hasta kabul edildi. Degerlendirme yapilirken MRKP
tetkikinin normal olmasi ya da patolojik olmasi goz
ontinde bulundurulmadi. Bu retrospektif ¢alisma Ha-
tay Mustafa Kemal Universitesi Saghk Uygulama ve
Arastirma Hastanesi Klinik Arastirmalar Etik Kurul
tarafindan onaylanmustir (tarih: 06.05.2015, karar no:
20).

MRG Teknigi
Standart viicut sargisinin kullanildigt MRKP incele-
meleri 1.5 Tesla magnet giiciine sahip MR cihazinda
(Achieva, Philips Medical System, Netherland) ger-
ceklestirildi. Bu teknikte, 4-5 saatlik aglik sonrasinda
gerceklestirilen incelemelerde, 2 boyutlu ‘single-shot
fast spin echo’ teknigi kullanilarak agir T2 goriintiiler
elde edildi. Bu incelemede, koronal pilot {izerinde ko-
ledogun yeri belirlenerek, porta hepatisin birkag santi-
metre yukarisindan ampulla Vatere kadar olan bolge,
aksiyel planda, kesit aralig1 birakilmaksizin ve kesit ka-
linlig1 5 mm olarak segilerek tarandi. Aksiyel plandaki
kaynak goriintiilerde koledok merkezi kabul edilerek,
her biri bu merkezden gegen, koronal veya koronal ob-
lik diizlemde 40-70 mm kalinliginda bir hacmi igere-
cek sekilde kesitler alindi. Her bir kalin kesit alinirken
hastalarin nefes tutma siiresi 7 saniye olarak belirlendi.
MRKP incelememizde parametrelerimiz sunlar-
dan olugmaktaydr: TR:1204 msn, TE:650 msn, bant
genigligi: 0.784/277.0 kHz, FOV: 260 mm, griintii-
leme matriksi: 256x205 ve NEX: 2 olarak uygulandi.
Bunlara ek olarak koronal planda BTFE sekans: TR:
500; efektif TE: 2.1; FA: 90, NEX: 1, matriks: 312x249;
FOV: 350x350 mm; bant genisligi 0.339/641 Hz/piksel
olarak uyguland. Inceleme esnasinda oral ya da intra-
vendz kontrast madde kullanilmadi.
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Tablo 1. Safra yolu varyasyonlarimiz

Varyasyon ad1 n %

intrahepatik safra yollar1 varyasyonu

Trifurkasyon 60 9,0
Sol hepatik kanala agilan sag posterior segment dal 41 6,1
Aberan sag posterior kanal (sistik kanal proksimalinde ana hepatik kanala agilma) 17 2,5
Kuadrifurkasyon 11 16
Aberan sag posterior kanal (sag posterior inferior dal ana hepatik kanala, posterior stiperior dal sol hepatik kanala agilmakta) 3 0,4
Aberan sag posterior kanal (sag posterior siiperior dal ana hepatik kanala, posterior inferior dal sol hepatik kanala agilmakta) 1 0,1
Sag anterior segment dal sistik kanal ile birlesip ana hepatik kanala agilmakta 1 01
Aksesuar sag hepatik kanal 1 01
Varyasyon ad1
Ekstrahepatik safra yollar1 varyasyonu
Duplikasyon varyanti (sistik kanal sag hepatik kanal ile birleserek ampulla proksimalinde sol hepatik kanal ile birlesmekte 3 04
Sistik kanal varyasyonlar1
Uzun sistik kanal (distal birlesim) 57 9,2
Medialden birlesme 24 36
Ana hepatik kanal ve sistik kanalin ayr seyredip distalde ampullaya birlikte agilmasi 4 06
Kisa sistik kanal 2 03
Diger varyasyonlar
Ortak hepatik kanala vaskiiler basi 17 2,5
Pankreas divizium 16 24
Yukar: yerlesimli safra kesesi 3 04
n: Olgu sayisi, %: Yizde degeri
Tablo 2. Sag hepatik safra yolunun Huang siniflamasina gore tiplendirmesi ve bu siniflamaya gore bizim oranlarimiz
Tip Sag posterior hepatik kanala acilma n %
Al Sag posterior hepatik kanal sol anterior kanala acilmakta 439 66,2
A2 Trifurkasyon 60 9,4
A3 Sag posterior hepatik kanal sol hepatik kanala agilmakta 41 6,6
A4 Sag posterior hepatik kanal ana hepatik kanala agilmakta 21 3,4
A5 Sag posterior hepatik kanal sistik kanala agilmakta 1 0,2

n: Olgu sayisi, %: Yizde degeri

Gériintii degerlendirme hepatik varyasyonlarimizi Huang ve ark’in yaptig1 tip-

Osirix yazilimli tibbi iletisim ve dijital goriintiilleme- lendirmeye gore siniflandirdik (12).

de ayr1 iki radyoloji doktoru tarafindan MR sekanslar1
Istatistiksel analiz

Caligmadaki tim istatistiksel analizler Statistical Pac-

degerlendirildi (Pixmeo Labs, Geneva, Switzerland).

kage for the Social Sciences package program version
25.0 (SPSS Inc., Chicago, IL, USA) kullanilarak ya-
pildi. Deskriptif veriler sayisal verilerde ortalama ve

Safra Yollart Varyasyonlart
Literatiirde safra yollar1 varyasyonlari ile pek ¢ok sinif-

lama mevcuttur (2,3,6,9-11). Biz de bu ¢alismamizda

safra yollar1 varyasyonlarini dort ana baslikta ele aldik. standart sapma, nominal ya da sirali degiskenlere ait

Bunlar sirasiyla intrahepatik safra yollar: varyasyon- dagilimlar say1 ve yiizde seklinde verildi. Kategorik de-

lar, ekstrahepatik safra yollar1 duplikasyonlari, sistik giskenler agisindan gruplar arasindaki kargilagtirmalar

kanal varyasyonlar1 ve diger olarak belirlendi. Litera- ~ Ki Kare testi ile yapildi. Sirekli degiskenlerin normal

tirde farkli anatomik siniflandirmalar ve anatomik
varyasyonlar mevcut olmakla birlikte 6zelikle intra-
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Tablo 4. Varyasyonlar arasinda ortalama yasa gore karsilagtirma

Yas
Ortalama SS
Normal 56,8 18,3
intrahepatik safra yollar1 varyasyonu 56,2 20,0
Sistik kanal varyasyonlar1 59,5 19,0
Ekstrahepatik safra yollar1 varyasyonu + Diger varyasyonlar 61,0 15,2
Coklu varyasyonlar 58,1 17,1
Genel 57,2 18,4

p=0,665, Kruskal Wallis testi kullanilmigtir, SS: Standart sapma.

¢oklu gruplar arasindaki ortalama degerlerin kargilas-
tirmalar1 Kruskal Wallis testi ile analiz edildi. Sonuglar
%95 giiven araliginda degerlendirildi ve p<0,05 deger-
leri anlaml kabul edildi.

|
BULGULAR

Caligmamiza dahil edilen 663 hastanin yas ortalamasi
57 idi (6-100 yas). Bunlarin 333’1 erkek, 330’u kadin-
di. Caligma kapsamina alinan 663 olgudan 261’inde

(%39,4) gesitli diizeylerde varyasyon tespit edildi.

Calismamizda normal anatomi dedigimiz intrahe-
patik safra yolu varyasyonu 439 olguda (%66,2) tespit
edildi. Varyasyon tespit edilen 261 olgunun, 135’inde
intrahepatik safra yollar1 varyasyonlari, 3’inde ekstra-
hepatik safra yollar1 duplikasyonlari, 87’sinde sistik ka-
nal varyasyonlari ve 36’sinda pankreas divisium, ortak
hepatik kanala vaskiiler basi, yukar1 yerlesimli safra
kesesi gibi diger varyasyonlar tespit edildi (Tablo 1).
Bazi vakalar birden fazla varyasyon igermekteydi. Int-
rahepatik safra yollari ile ilgili literatiirde farkl1 anato-
mik simiflandirmalar ve anatomik varyasyonlar mev-
cut olmakla birlikte genelde yapilan ¢alismalar Huang
ve ark’in sag hepatik safra yollar1 tizerindeki yaptig:
tiplendirmeye gore siniflandirilmaktadir (13) (Tablo
2). Intrahepatik olarak en ¢ok iizerinde galigtigimiz sag
hepatik safra yollar1 diizeyindeki en sik varyasyonlari-
muz sirastyla; tip Al %66,2 (439 vaka), tip A2 %9,4 (60
vaka), tip A3 %6,6 (41 vaka), tip A4 %3,4 (21 vaka), tip
A5 %0,2 (1 vaka) idi (Resim 1).

Calismamiz neticesinde daha 6nce siniflandirilma-
mus ve nadir goriilen kompleks biliyer anatomik varyas-
yonlar tespit ettik. Bu siniflandirmaya dahil edilmeyen
ve literatiirde nadir rastladigimiz intrahepatik diizeyde
goriilen varyasyonlarimizdan aberran sag posterior seg-

ment dalinin kendi icinde farkli varyasyonlar1 4 vakada,
kuadrifurkasyon varyasyonu 11 vakada goézlendi (Re-
sim 2-3-4). Sadece bir vakada aksesuar sag hepatik ka-
nal tespit edildi (Resim 5). Ekstrahepatik sag ve sol ana
hepatik kanalin duplikasyonu ii¢ vaka olup literatiirde
ve son ¢aligmalarda pek karsilasmadigimiz vakalardan-
d1 (Resim 6). Bir vakada sistik kanalin sag anterior ka-
nala drene olmasi ve bir vakada da sistik kanalin sag he-
patik kanala drenaji olan ayni zamanda da duplikasyon
olarak adlandirdigimiz vakalar gozlendi (Resim 7-8).
Diger varyasyonlardan ise en sik goriilenler pankreas
divizium 16 vakada ve ana hepatik kanala vaskiiler basi
17 vakada tespit edildi (Resim 9-10). Safra kesesi uzun
aks1 ve fundusunun yukar: yerlesimli olmas: {i¢ vaka-
mizda gozlendi (Resim 11).

Varyasyon bulgularina gore yapilan gruplar arasin-
da cinsiyet dagilimi (p=0,998) (Tablo 3) ve ortalama
yas (p=0,665) (Tablo 4) acilarindan anlamh farklilik
saptanmadi.

E—
TARTISMA VE SONUC

Safra yollar1 anatomik varyasyonlarinin ve patolojile-

rinin degerlendirilmesinde noninvaziv olarak ultraso-
nografi (US), bilgisayarli tomografi (BT), MRKP, ko-
lesintigrafi gibi inceleme yontemleri kullanilmaktadir.
Safra yollarinda genisleme oldugunda US ve BT art1
deger saglayabilmekte olup varyasyonlar: gostermede
yeri sinirhidir. Direkt kontrast madde enjeksiyonu ile
safra yollarinin gériintiilenmesi endoskopik retrograd
kolanjiopankreatografi (ERKP), perkiitan transhepa-
tik kolanjiyografi (PTK), T-tiip ya da intraoperatif ko-
lanjiyografi gibi tekniklerle yapilmaktadir (8). ERKP,
yiksek ¢oztintirliklii goriintiileri sayesinde safra yol-
lar1 anatomisini ve varyasyonlarini yiiksek sensitivite
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EFHI}

Type 2 (9.4)

Tvpe 1 (*e64.2)

Tipe 3 (%6,8)

Resim 1. Huang ve ark. tiplendirmesine gore sag hepatik safra yolu dagilim paterni. Ust sira imajlar(A-E) tip 1'den tip 5 kadar sematik ¢izim
ve alt sira imajlar (F-J) MRKP’ye karsilik gelen figiirleri. RPHD: Sag posterior hepatik kanal, RAHD: Sag anterior hepatik kanal, LHD: Sol

hepatik kanal, CD: Sistik kanal.

Resim 2. Sag posterior siiperior dal ana hepatik kanala, posterior

inferior dal sol hepatik kanala agilmakta

ve spesifite ile dogru bir sekilde gosterebilmektedir.
Ancak, operatore bagiml ve invaziv bir teknik olma-
s1, ayrica pankreatit, kolanjit, sepsis, safra kanali veya
duodenum perforasyonu gibi 6nemli komplikasyonla-
r1 igermesi nedeniyle, kolesistektomi 6ncesinde rutin
kullanimi onerilmemektedir (6,7,9,10).

MRKRP ise, safra ve pankreatik kanalin morfolojik
ozelliklerini dogru olarak saptayan noninvaziv goriin-

Anadolu Klinigi Tip Bilimleri Dergisi, Eyliil 2024; Cilt 29, Sayi 3

Resim 3. Sag posterior inferior dal ana hepatik kanala, posterior sii-

perior dal sol hepatik kanala agilmakta

tiilleme teknigidir (11). Pankreatobiliyer hastaliklarda,
ERKP kadar yitksek dogruluk oranlarina sahip olan
bir diger yontem MRKPdir. ERKP’ye gore avantajlari
arasinda iyonizan radyasyon icermemesi, daha ekono-
mik olmasi, komplikasyon olusturmamasi, kontrast
madde ve premedikasyon gerektirmemesi, pankreatit
ve kolanjitin akut ataklar1 sirasinda kullanilabilmesi,
darligin hem proksimalindeki hem de distalindeki saf-
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Resim 4. Kuadrifurkasyon

Resim 5. Sag aksesuar hepatik kanal ortak hepatik kanala agilmakta

Resim 6. Duplikasyon

ra kanallarin1 gosterebilmesi bulunmaktadir. Ancak,
MRKPnin ¢oziintirlik giictiniin disiik olmasi, kiigtik
duktal patolojileri gosterememesi ve islem sirasinda
terapotik girisimlerin yapilamamasi, kullanimini si-
nirlayan 6zellikleridir.

Safra yollarinda bilinen normal anatomik dagilim
disinda birtakim varyasyonlar goriilmektedir. Biliyer
sistem varyasyonlar1 genellikle klinik agidan 6nemsiz
olabilir; ancak, tanisal incelemelerde karigikliga neden

Resim 7. Sag anterior hepatik kanal sistik kanala agilmakta

olabilir, endoskopik veya perkiitan girisimleri karma-
siklastirabilir ve agik veya laparoskopik kolesistektomi
operasyonlarinda zorluklara ve iyatrojenik travmalara
neden olabilir (2,5-7,13). Her ne kadar laparoskopik
ameliyatlar daha az invaziv olmasina ragmen sinirl
gorme alani ve yanlis algilama nedeniyle safra kaga-
g1 ve kontralateral safra kanali yaralanmasi (yaklasik
%0,5) gibi biliyer komplikasyonlara sebep olabilmek-
tedir (14). Ornek olarak aberran sag posterior segment
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Resim 8. Sag hepatik kanala agilan sistik kanal ve duplikasyon

Resim 10. Ortak hepatik kanala vaskiiler kompresyon

dalinin ana hepatik kanala veya sistik kanala drene ol-
mast ve sistik kanalin sag posterior kanala drene olma-
s1 gibi varyasyonlarin olmasi operasyon esnasinda bu
kanallarin baglanmasina veya yaralanmasina neden
olabilmektedir. Bu ¢aligmamizda bir vakada aberran
sag posterior segment dalinin laparoskopik kolesis-
tektomi esnasinda ligasyonu ve buna bagh olarak di-
latasyonu gibi komplikasyonlar1 dikkati ¢ekmektedir
(Resim 12).
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Resim 9. Pankreas divisium

Resim 11. Yukariya dogru lokalize safra kesesi

Gliniimiizde karaciger rezeksiyonu ve transplan-
tasyonlar1 gibi operasyonlarin da ¢ok sik yapiliyor hale
gelmesi, safra kanallarinin anatomisinin ve varyasyon-
larimin dogru bir sekilde gosterilmesini gerektirmekte-
dir (2,7,15).

Literatiirde safra yollar1 varyasyonlar ile ilgili de-
gisik oranlar bildirilmistir (2,3,8,14-15). Yapilan bu
¢aligmalarin sonucunda safra yollariyla ilgili %24-37
oraninda varyasyon goérmek miimkindir (6,7,16).



Kartal ve ark.

intrahepatik ve ekstrahepatik safra kanali varyasyonlari u

Resim 12. Laparoskopik kolesistektomi sirasinda ligasyona bagli

aberran sag arka segment dalinin dilatasyonu

Bizim ¢aligmamiz sonucunda da varyasyon oranimiz
%33,8 olup literatiir ile uyumlu idi.

Literatiirde simdiye kadar genelde sadece sag he-
patik veya sol hepatik olmak tizere intrahepatik safra
yollari ile ilgili veya sadece ekstrahepatik diizeyde ana
hepatik, sistik kanal ve pankretobiliyer diizeyde olan
anatomik varyasyonlar ile ilgili ¢alismalar yapilmistir.
Bizim ¢alismamizda ise yukarida saydigimiz gruplarin
¢ogunlugu dahil edilmis olup sol hepatik safra yollar:
ile ilgili dikkati gekici belirgin bir anatomik farklilik
tespit edilmemistir. Nayman ve ark. Tiirk toplumunda
yaptiklari ¢ift merkezli 2143 olgulu genis bir ¢alismaya
gore bulduklar: varyasyonlar: Yoshida ve ark’in yap-
tiklari tiplendirmeye gore simiflandirmiglardir (14-15).
Bu tiplendirmede ilk dort varyasyon bizim kullandig-
miz Huang siniflandirmasiyla ayni olup sirasiyla bul-
duklar: oranlar Tip 1 (Tip A1) %62, Tip 2 (Tip A2)
%9, Tip 3 (Tip A3) %11, Tip 4 (Tip A4) %7 idi. Bu ve
diger galismalarda oldugu gibi en sik gézlenen ve nor-
mal anatomi dedigimiz Tip Al bizim ¢aliymamizda da
en sik tespit ettigimiz varyasyondu. Nayman ve ark’da
oldugu gibi daha o6nceki ¢aligmalara baktigimizda da
genelde tip A3 varyasyonun tip A2den daha yaygin
oldugu, ancak bizim ¢alismamizda ise tip A2’nin daha
yliksek oranda oldugu dikkatimizi gekmektedir.

Siniflandirmaya girmeyen ekstrahepatik sag ve sol
ana hepatik kanalin duplikasyonu seklinde tespit etti-

gimiz varyasyonlarimiz ise {i¢ vaka olup literatiirde ve
son ¢alismalarda pek karsilasmadigimiz vakalardandi.
Sistik kanal iizerinde yapilan ¢alismalarda simdiye ka-
dar belirgin bir siniflandirma mevcut olmayip yapilan
¢aligmalarda farkli isimlendirmeler kullanilmaktadir.
Swain ve ark’in yaptig1 calismaya gore de en sik gorii-
len varyasyonlar posterior spiral insersiyon (%42,8) ve
right lateral insersiyon (%39,3) idi (17). Hussein ve ark.
yaptiklari ¢aligmada 238 vakanin %75’inde right lateral
insersiyon buldular (18). Sawaragi ve ark. yalnizca sis-
tik kanal tizerinde yaptiklari 198 vakalik calismalarinda
102 vakada (%51,5) sistik kanalin normal lateral inser-
siyonu tespit ettiler (19). En nadir bulduklar: vakalar; 1
vakada sistik kanalin sag hepatik duktusa drene olmasi
ve 1 vakada sag posterior hepatik duktusun sistik kanala
drene olmasiydi. Bizim ¢alismamizda en sik gordiigii-
milz —ve normal anatomik yerlesim olarak degerlendir-
digimiz- sistik kanalin lateralden ortak hepatik kanala
acilmasiydi. Ayrica ¢alismamizda benzer sekilde tespit
ettigimiz en nadir olanlari; 1 vakada sistik kanalin sag
anterior kanala drene olmasi ve diger vaka da sistik ka-
nalin sag hepatik kanala drenaji olan ve ayn1 zamanda
duplikasyon gérdiigiimiiz vakadir. Ancak sistik kanal
anatomisinin farklihig1 nedeniyle ¢ogu ¢alismada sinif-
landirilmamis kompleks anatomiye sahip varyasyonlar
goriilebilmektedir. Sistik kanal varyasyon oranlarinin
goreceli yliksek olmasi kendi i¢indeki siniflandirmadan
ve intrahepatik veya diger varyasyonlarla birlikte gorii-
lebilmesinden kaynaklanmaktadir.

Diger varyasyonlardan ise en sik goriilenler pank-
reas diviziumun bazen sebebi bulunamayan pankre-
atit etyolojisinde yer almasi ve ortak hepatik kanala
vaskiiler basinin ise yanlislikla tasa bagl sinyal olarak
algilanmasi nedeniyle bu varyasyonlarin tani ve teda-
vide etkisi olabilecegi goz oniinde bulundurulmalidir.
Safra kesesi uzun aks1 ve fundusunun yukari yerlesim-
li olmasi ti¢ vakamizda dikkatimizi cekmektedir. Yine
operasyon Oncesi safra kesesi lokalizasyonunu bilmek,
ameliyat siiresini ve dolayisiyla hastanin alacag: anes-
tezik madde dozunu azaltacaktir. Hasta sayimizin az
olmasi, bazi hastalarin tetkik sirasindaki uyum prob-
lemi ve buna bagl goriintii kalitesinin yetersiz olmasi
sonucu degerlendirilememesi ¢alismamizin limitasyo-
nu olarak gosterilebilir. Bu konuda daha genis seriler-
le ve tetkik 6ncesi hasta uyumunu artiracak unsurlari
g6z tntinde bulundurarak calismalar yapilabilir.
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Intrahepatik ve ekstrahepatik safra yollarinda ge-
nellikle klinik agidan 6nemsiz bir¢ok anatomik var-
yasyon gozlemlenebilir. Bu varyasyonlarin tespiti her
gecen giin daha da 6nemli hale gelmektedir. Safra yol-
larindaki varyasyonlar1 degerlendirmede noninvaziv
altin standart yontem MRKP goriintillemedir. Hepa-
tobiliyer sisteme yonelik girisimsel islemlerin arttig:
gliniimiizde 6zellikle islem Oncesi safra yollar1 varyas-
yonlarini MRKP tetkiki ile hizli, giivenilir ve noninva-
ziv bir bi¢cimde degerlendirmek 6nem arz etmektedir.
Aksi takdirde bu varyasyonlarin iyatrojenik travmala-
ra sebep olup ozellikle postoperatif donemde mortalite
ve morbidite oranlarini artiracagi bir gergektir.

Cikar catismasi ve finansman bildirimi
Yazarlar bildirecek bir ¢ikar ¢atigmalari olmadigini be-
yan eder. Yazarlar bu ¢aligma i¢in hi¢bir finansal des-
tek almadiklarini da beyan eder.
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Attitude of nurses and nursing students
towards preventing pressure injury:
A relational cross-sectional study

Hemsirelerin ve hemsirelik 6grencilerinin
basin¢ yaralanmalarini énlemeye yonelik
tutumlari: lliskisel kesitsel bir calisma
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toward preventing pressure injury and to provide recommendations for improving the neces- LSJC'_Q”CQ_St Faculty, Kastamonu
niversity

sary education based on their feedback.

Methods: A descriptive-cross-sectional relationship-seeking design was used. 229 nurses and
93 senior nursing students were included in the study. The study data were collected using the
“descriptive characteristics questionnaire form” and “attitude towards pressure injury preven-
tion scale”.

Results: The attitude scores of nurses for the prevention of pressure injury were 26.98 + 3.33
and 25.52 + 3.64 of the nursing students. The scores of the sub-dimensions of the attitude
towards pressure injury prevention scale of nurses and nursing students were examined and
showed that the nurses obtained the highest score from the “priority” dimension, and the low-
est score from the “effectiveness of prevention” dimension.

Conclusions: It is necessary to raise awareness first to develop a positive attitude towards pres-
sure injury prevention. The curriculum for nurses and nursing students should be reviewed and
the identified knowledge gaps should be filled with effective teaching methods. More topics
should be covered in hospitals, classrooms, and labs through simulation or clinical practice.
Keywords: Attitude; education; nurses; nursing students; pressure injury
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INTRODUCTION

A pressure injury is often a preventable problem in
health care services and is crucial for patients, nurses,
and institutions to monitor. It causes prolonging of the
healing process, and complications such as infection.
It also increases the workload of nurses and the treat-
ment costs. Pressure injuries, which increase the risk
of morbidity and mortality, are accepted as an indica-
tor that determines the standards of care in nursing
(1-5).

A research study determined that the prevalence
of pressure injuries varies between 9-18% in European
countries (6). The meta-analysis study conducted by
Chaboyer et al. found the prevalence of a pressure sore
to be 16.9-23.8%, and Kayser et al. found the preva-
lence to be 9.2% in their study (7). In studies conduct-
ed in Turkey, the prevalence of Pressure injury was
reported to be between 8.1% and 10.3% (8-10). De-
marre et al. stated that the cost of preventing a pressure
injury varies between 2.65 and 87.57 Euros, and the
cost of treating a pressure injury varies between 1.71
and 470.49 Euros (11). A study conducted in Canada
estimated that the monthly cost for each spinal cord
injury patient receiving pressure injury treatment in
Ontario was Canadian dollars 4,750 (12).

A pressure injury, a common problem in patients
worldwide, should be prevented before it occurs as
its care/treatment is difficult and costly. Although the
fight against pressure injury requires multidisciplinary
teamwork, nursing care plays a key role in the preven-
tion and treatment of pressure injuries. It is possible to
prevent pressure injury by nurses evaluating patients
at risk of developing a pressure injury, and by planning
and implementing preventive interventions. There-
fore, the occurrence of pressure injury has been pre-
sented as an important indicator of inadequate quality
of care since the 1980s (13).

Nurses must have sufficient knowledge, skills, and
critical thinking and problem-solving skills to pro-
vide quality and effective pressure injury care. How-
ever, studies emphasize that nurses lack knowledge on
this issue (5,14). In addition, the attitudes of nurses
towards pressure injury are as important as their
knowledge level and clinical skills. A study revealed
that although the average knowledge score of nurses

about pressure injury was 71.5%, their attitude scores
were not at a satisfactory level (15). Nurses have a very
important role in evaluating patients for pressure in-
juries, determining the factors that may cause them,
taking precautions to reduce risks, and treating them.
However, one of the reasons for the development of
pressure injuries is seen as the lack of knowledge of
nurses. Therefore, this study aims to contribute to the
literature and to guide the education curricula and in-
service training programs using the obtained results.
For these reasons, it is crucial to determine the attitude
of working nurses and nursing students who will step
into the nursing profession towards pressure injury. In
this study, it was aimed to investigate the attitude of
nurses and nursing students toward preventing pres-
sure injury. Research questions followed:

1. What is the level of nurses’ attitude towards pre-
venting pressure injury?

2. What is the level of nursing students’ attitude to-
wards preventing pressure injury?

3. Are there differences between the attitudes of nurs-
es and nursing students toward preventing pres-
sure injury?

4. Do nurses’ socio-demographic characteristics af-
fect their attitudes towards preventing pressure
injury?

5. Do nursing students’ socio-demographic charac-
teristics affect their attitudes towards preventing
pressure injury?

|
MATERIAL AND METHODS

Design, participants, and setting

The study’s descriptive, cross-sectional, and relation-

ship-seeking design was intended to determine the
attitude of nurses and nursing students toward pre-
venting pressure injuries. The sample of the research
consisted of 482 nurses in the training and research
hospital and 105 final-year nursing students in the
nursing department of the Faculty of Health Sciences.
The sample of the study was determined according to
the frequency formula in cases where the sample is
known (nurses=229 and students=93). 229 nurses and
93 students who voluntarily participated were includ-
ed in the research.
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Table 1. Distribution of nurses’ introductory characteristics (n=229)

Variable n %
18-25 77 33.6
26-30 61 26.6
Age
31-40 61 26.6
41 + 30 13.1
Female 196 85.6
Gender
Male 33 14.4
0-5 78 34.1
6-10 52 22.7
Working year 11-15 55 24.0
16-20 17 7.4
21 + 27 11.8
Never 33 14.4
Less than 10 78 34.1
Number of pressure wound care
11-20 46 20.1
21 + 72 31.4
Yes 59 25.8
Out-of-school education regarding pressure sores
No 170 74.2
Sufficient 104 454
Competence in caring for pressure injuries Partly sufficient 101 44.1
Insufficient 24 10.5
Position Change 144 62.9
The most commonly used method in pressure wound care Air Bad 70 30.6
Massage 15 6.6
Nursing 206 90.0
Who should do pressure wound care? Doctor 11 4.8
Staff member 12 5.2
n: number, %: percentage
Table 2. Distribution of nursing students’ introductory characteristics (n=93)
Variable n %
Female 73 78.5
Gender
Male 20 21.5
Yes 84 90.3
Pressure wound care status
No 9 9.7
Yes 14 15.1
Out-of-school education regarding pressure sores
No 79 84.9
Sufficient 22 23.7
Competence in caring for pressure injuries Partly sufficient 57 61.3
Insufficient 14 15.1
Position change 68 73.1
The most commonly used method in pressure wound care Air bad 22 23.7
Massage 3 32
Nursing 89 95.7
Who should do pressure wound care?
Doctor 4 43

: , %:
n: number, %: percentage
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Table 3. Distribution of ATPIPS sub-dimension scores according to the promotional characteristics of nurses (n=229)

Competency Priority Impact Responsibility Effectiveness of Total
Variables prevention

Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD
Age
18-25a 6.77 £ 1.34 8.14 £ 0.82 531+145 4.04 £0.85 3.44 £ 091 27.70 £2.79
26-30° 6.89 + 1.87 8.26 £ 0.95 4.67 +1.46 3.82+1.27 3.10+1.08 26.74 + 3.88
31-40¢ 6.41 £ 1.36 8.48 £ 0.89 4.43 +1.65 3.70 £ 1.09 3.15+1.18 26.16 + 3.18
41 +4¢ 6.53 £ 1.96 8.23+£0.77 520+1.71 4.00 +1.29 333+1.21 27.30 + 3.44
F: ANOVA, 1.09/356 1.70/0.167 4.56/0.004/0.06 1.24/0.297 1.47/0.224 2.68/0.048/0.04

a>b, a>c a>c
Variable of working
0-5* 6.55+1.22 8.26£0.83 514+ 1.44 3.77 £0.77 3.40 +0.92 27.12 +£2.89
6-10° 7.42 +1.68 8.15+0.92 5.00 + 1.51 425+1.24 3.31+1.02 28.13 +3.38
11-15¢ 6.42 + 1.69 8.36 £ 0.95 4.62 +1.62 3.78 +1.24 3.00 = 1.05 26.18 +3.38
16-204 6.41 £1.12 8.59 £0.71 4.24+1.72 3.41 £0.80 329+1.72 25.94 £+ 3.19
21 +¢ 6.26 £ 1.99 8.19+0.83 493 +1.84 4.04 +1.32 326+1.13 26.67 +3.91
F/p/n2 4.15/0.003/0.07 1.02/0.398 1.72/0.147 2.78/0.028/0.05 1.15/.0.332 2.96/0.021/0.05
b>a, b>c, b>d, b>e b>d b>c
The number of patients with pressure ulcers the nurses took care
None? 7.12+1.92 8.39+0.79 4.70 £ 1.76 3.88 +£0.99 3.52+1.40 27.61 +3.61
10 ve alt1 7.08 + 1.46 8.22+0.78 499 +1.38 397 +1.14 3.41+0.96 27.67 +2.86
11-50¢ 6.57 +1.33 8.24+1.08 517 +1.78 391+1.11 3.17 £ 1.08 27.07 +3.47
51 +¢ 6.10 = 1.56 8.31 £0.87 4.69 = 1.55 3.78 +1.10 3.03+0.99 25.90 +3.37
F: ANOVA n2: Eta
squared 6.16/0.000/0.08 0.37/0.776 1.13/0.338 0.41/0.748 2.39/0.070 4.18/0.007/0.05
a>d, b>d b>d

Nurses’ education on pressure ulcers
Yes 6.47 +2.04 8.25+ 1.09 4.58 £ 1.65 3.71+1.23 2.98 £ 1.09 26.00 = 3.89
No 6.74 £ 1.40 8.28 +0.79 5.00 + 1.54 3.95 +1.05 3.35+1.06 27.32 £3.06
t: t-test -1.11/0.268 -0.21/0.832 -1.79/0.076 -1.42/0.157 -2.30/0.023/0.34  -2.66/0.008/0.37
Finding the applications related to pressure wounds sufficient
Sufficient® 6.25+1.43 8.23+£0.93 493 +1.52 3.80+1.12 3.26+£1.03 26.47 + 3.37
Partially sufficient ® 6.90 + 1.60 8.31+£0.83 4.79 £ 1.67 391 +1.11 3.15+ 1.06 27.06 + 3.19
Insufficient® 7.54+1.72 8.33 £0.82 513+ 145 4.17 £ 0.96 3.71+1.23 28.88 + 3.15
F/p/n2 8.87/0.000/0.07 0.25/0.777 0.50/0.610 1.14/0.320 2.67/0.072 5.32/0.006/0.05

b>a, c>a, c>b c>b, c>a

n: number, %: percentage, SD: Standard deviation

Instruments
The data of the study were collected using the “descrip-
tive characteristics questionnaire form” and the “atti-
tude towards pressure injury prevention scale”.
Descriptive characteristics questionnaire form: The
questionnaire prepared by the researchers contained
eight questions that included information about the
introductory characteristics of the nurses (age, gender,

work experience, knowledge of pressure injury care,
having had any field training about pressure injury,
whether they found any sufficient pressure injury ap-
plications, their most frequently used method in car-
ing for pressure injury, and their thoughts on who
should perform pressure injury care). Six questions
included information about the introductory char-
acteristics of the students (gender, knowledge of car-
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Table 4. Distribution of ATPIPS the sub-dimension scores according to the promotional characteristics of the nursing students (n=93)

Competency Priority Impact Responsibility ~ Effectiveness of Total
Ozellik prevention
Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD
Gender
Female 6.73 £ 1.76 8.74 +£0.78 3.75+ 1.50 332+ 1.10 2.68 +0.97 25.22 +3.53
Male 6.30 £ 1.59 8.45 +0.83 4.95+1.88 3.60 £ 1.14 3.35+ 1.66 26.65 + 3.94
t/p/ Cohen’sd 0.98/0.330 1.45/0.150 -2.99/0.004/0.71 -1.02/0.313 -2.29/0.024/0.49 -1.57/0.121
Nurses’ education on pressure ulcers
Yes 5.64+191 8.43 +£1.02 4.43 +2.07 3.36 £ 1.39 329+ 1.68 25.14 £ 5.04
No 6.81 + 1.64 8.72+£0.75 3.94 +1.57 3.38 £ 1.07 2.75+ 1.06 25.59 +3.38
t/ p/ Cohen’s d -2.39/0.019/0.66 -1.27/0.206 1.03/0.307 -0.07/0.945 1.59/0.115 0.43/0.671
Finding the applications related to pressure wounds sufficient
Sufficient? 5.41+1.87 8.77 £0.75 3.59 £ 1.65 323+1.19 2.64 +£1.00 23.64 £ 4.46
Partially sufficient ® 6.74 £ 1.25 8.77£0.73 4.09 +1.63 3.30 £ 1.05 2.70+0.91 25.60 +2.95
Insufficient® 8.14 £ 1.92 8.14 £ 0.95 4.36 +1.74 393+1.14 3.64£1.95 28.21 +£3.29
F/p/n2 14.16/0.000/0.24  3.95/0.023/0.08 1.08/0.343 2.11/0.127 4.26/0.017/0.09  7.77/0.001/0.15
b>a, c>a, c>b a>c, b>c c>a, c>b c>a, c>b
n: Sayi, %: Yiizde, SD: Standard deviation
Table 5. Distribution of nurses and nursing students” ATPIPS sub-dimension scores
Nurses (n:229) Nursing students (n:93)
Mean SD Mean SD ! P
Competency 6.67 1.59 6.63 1.72 0.190 0.849
Priority 8.28 0.87 8.68 0.80 -3.843 0.000
Impact 4.89 1.58 4.01 1.65 4.473 0.000
Responsibility 3.89 1.10 3.38 1.11 3.763 0.000
Effectiveness of prevention 3.26 1.10 2.83 1.18 3.161 0.002
Total 26.98 3.33 25.53 3.65 3.457 0.001

n: Sayi, %: Yiizde, SD: Standard deviation

ing for pressure injury, having had any out-of-school
training about pressure injury, whether they found any
sufficient pressure injury applications, their most fre-
quently used method in caring for pressure injury, and
their thoughts on who should care for pressure injury).

Attitude Towards Pressure Injury Prevention Scale
(ATPIPS): The Cronbach Alpha value of the ATPIPS
scale developed by Beeckman et al. used to determine
the attitude of nurses towards pressure injury prevention
was 0.79 (16). The Cronbach Alpha value of its Turkish
version which was adapted by Ustiin, was found to be
0.71 in this study (17). The ATPIPS contains 13 items
in five sub-dimensions. The sub-dimensions of the scale
are as follows: attitude towards individual competence
in pressure injury prevention (3 items), attitude towards
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the priority of pressure injury prevention (3 items), at-
titude towards the impact of pressure injury (3 items),
attitude towards personal responsibility in preventing
pressure injury (2 items), and attitude towards the effec-
tiveness of pressure injury prevention (2 items). While
the minimum score that can be obtained from the scale
is 13, the maximum score is 52. It is expected that the
attitude will be more positive as the total average score
of the ATPIPS increases.

Data collection

Data were collected by face-to-face interview tech-
nique between 01.12.2021 and 01.02.2022. Before the
data were collected, the nurses and nursing students
were informed about the study by the researchers. The
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purpose of the research was explained and it was em-
phasized that the research would be kept confidential
and voluntarily. After the content of the consent form
was read, the forms were distributed to those who
agreed to participate in the study. Participants volun-
tarily consented and were told that they could with-
draw from the study at any time without prejudice.
After the tools were completed, they were collected by
the researchers. Data collection took approximately
15-20 minutes.

Statistical analyses

The data obtained in the research were analyzed using
the Statistical Package for the Social Sciences package
program version 23.0 (SPSS Inc., Chicago, IL, USA).
The number, percentage, mean and standard devia-
tion were used as descriptive statistical methods in
the evaluation of the data. The Kolmogorov-Smirnov
test was applied to determine whether the data was
normally distributed. The t-test was used to compare
the quantitative continuous data between two inde-
pendent groups, and the one-way Analysis of Variance
(ANOVA) test was used to compare the quantitative
continuous data among more than two independent
groups. Cronbach’s a coefficients were calculated for
validity and reliability. Eta squared and Cohen’s d coef-
ficients were used to calculate the effect size. The find-
ings were evaluated at the 95% confidence interval at a
5% significance level.

—
RESULTS

The sociodemographic and nurses’ introductory char-

acteristics are given in Table 1. 33.6% of the nurses
that participated in the study were between the ages of
18-25 years, 85.6% were female, 34.1% had 0-5 years
work experience, 34.1% cared for pressure injury less
than 10 times, 74.2% did not receive any training on
pressure injury outside of school, 45.4% found pres-
sure injury applications sufficient, 62.9% used the re-
positioning method the most for pressure injury care,
and 90.0% stated that nurses should care for pressure
injury (Table 1).

The distribution of the introductory characteristics
of nursing students is given in Table 2. 78.5% of the
students that participated in the study were female,

90.3% cared for pressure injury, 84.9% did not receive
training on pressure injury outside of school, 61.3%
found pressure injury applications partially sufficient,
73.1% used the repositioning method the most often
for pressure injury care, and 95.7% stated that nurses
should care for pressure injury (Table 2).

Table 3 shows the distribution of nurses’ ATPIPS
sub-dimension scores. The nurses sub-dimension
scores were as follows: competence (6.67+1.59),
priority (8.28+0.87), impact (4.89+1.58), respon-
sibility (3.89+1.10), the effectiveness of prevention
(3.26%1.10), and ATPIPS total score (26.98+3.33). The
scales that were used in this study were found to be
highly reliable according to the research results. There
was no significant difference between the nurses’ age
variable and the mean scores of ATPIPS competency,
priority, responsibility, and effectiveness of preven-
tion (p>0.05). A statistically significant difference was
found between the age variable and the impact sub-
dimension mean scores at a moderate level (p<0.05;
eta-square: 0.06), and the scale total mean score at a
low level (p<0.05; eta-square:0.04). The impact scores
of the nurses in the age range of 18-25 years were
higher than those in the age ranges of 26-30 and 31-40
years, and the total scale scores were higher than those
in the 31-40 age range. No significant difference was
found between the variable of working years and the
nurses mean scores of ATPIPS priority, impact, and
effectiveness of prevention sub-dimensions (p>0.05).
A statistically significant difference was found between
the variable of working years and the competence sub-
dimension mean score at a moderate level (p<0.05;
eta-square:0.07), the responsibility sub-dimension
mean score (p<0.05; eta-square:0.05) at a low level,
and the total scale mean score at a low level (p<0.05;
eta-square: 0.05). The competence scores of the nurses
for 6-10 years were found to be higher than the oth-
ers, their responsibility scores were higher than those
working for 16-20 years, and their total scale scores
were higher than those working for 11-15 years (Table
3).

No significant difference was found between the
number of patients with pressure injury in the nurses’
care and their mean scores of ATPIPS priority, impact,
responsibility, and effectiveness of prevention sub-
dimensions (p>0.05). A statistically significant differ-

Anatolian Clinic Journal of Medical Sciences, September 2024; Volume 29, Issue 3

247



m Anadolu Klin / Anatol Clin

ence was found between the number of patients with
pressure injury in the nurses’ care and the mean scores
of the competence sub-dimension at a moderate level
(p<0.05; eta-square: 0.08), and the scale mean score at
a low level (p<0.05; eta-square: 0.05). The competence
scores of the nurses who cared for 51 or more patients
with pressure injury were found to be lower than the
scores of those who did not care for patients such as
these and the scores of those who cared for less than
10 patients, and their total scale scores were lower than
the scores of those who cared for less than 10 patients.
There was no significant difference between the nurses’
education on pressure injury and their mean scores of
ATPIPS competence, priority, impact, and responsibil-
ity sub-dimensions (p>0.05). A statistically significant
difference was found between the nurses’ education
on pressure injury and the effectiveness of prevention
sub-dimension mean score (p<0.05; Cohen’s d: 0.03)
at a moderate level, and the total scale mean score at a
moderate level (p<0.05; Cohen’s d: 0.04). The scores of
those who did not receive education were found to be
higher than the rest. There was no significant difference
between the variable of finding pressure-injury-related
practices sufficient and the nurses’ mean scores of AT-
PIPS priority, impact, responsibility, and effectiveness
of prevention sub-dimensions (p>0.05). A statistically
significant difference was found between the variable
of finding pressure-injury-related practices sufficient
and the mean scores of the competence sub-dimen-
sion at a moderate level (p<0.05; eta-square:0.07), and
the total scale mean score at a low level (p<0.05; eta-
square:0.05). The competence scores of the nurses who
found the practices related to pressure injury sufficient
were lower than the rest, and the scores of those who
found them to be partially sufficient were lower than
the scores of those who found them to be insufficient.
The total scale scores of the nurses who found the
practices related to pressure injury inadequate were
found to be higher than the scores of the rest. (Table 3)

Table 4 shows the distribution of nursing students’
ATPIPS sub-dimension scores. There was no signifi-
cant difference between the student’s gender and their
ATPIPS competence, priority, responsibility, and total
scale mean scores (p>0.05). A statistically significant
difference was found between gender and the impact
sub-dimension mean scores at a high level (p<0.05;
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Cohen’s d: 0.71) and the effectiveness of prevention
mean scores at a moderate level (p<0.05; Cohen’s d:
0.04). The scores of the male students were higher
than the scores of the female students. There was no
significant difference between the students’ education
on pressure injury and their ATPIPS priority, impact,
responsibility, effectiveness of prevention, and total
scale mean scores (p>0.05). A statistically significant
difference was found between the students’ education
on pressure injury and their competence sub-dimen-
sion mean scores at a moderate level (p<0.05; Cohen’s
d: 0.66). The scores of those students who did not re-
ceive education were found to be higher than those
who had. There was no significant difference between
the variable of finding the practices related to pressure
injury sufficient and the students’ ATPIPS impact and
responsibility mean scores (p >0.05). A statistically
significant difference was found between the vari-
able of finding the practices related to pressure injury
sufficient and the competence sub-dimension mean
scores at a low level (p<0.05; eta-square:0.24), the pri-
ority sub-dimension mean scores at a moderate level
(p<0.05; eta-squared:0.08), the effectiveness of preven-
tion at a moderate level (p<0.05; eta-square:0.09), and
the total scale mean scores at a high level (p<0.05; eta-
square:0.15). The competence scores of the students
who found the applications related to pressure injury
sufficient were lower than the rest, and the scores of
those who found them to be partially sufficient were
lower than the scores of those who found them to be
insufficient. The priority scores of those who found
the applications to be inadequate were lower than the
scores of the rest, and their effectiveness of prevention
and total scale mean scores were found to be higher
than the scores of the rest (Table 4).

In Table 5, the ATPIPS sub-dimension scores of
nurses and nursing students are given. A t-test was con-
ducted to determine whether the ATPIPS sub-dimen-
sion mean scores of the nurses and nursing students
who participated in the study showed a significant
difference. The difference between priority, impact,
responsibility, effectiveness of prevention, and total
mean scores were statistically significant (p<0.05). The
nurses’ impact, responsibility, effectiveness of preven-
tion, and total scores were higher than the students’
scores, and their priority scores were lower. The differ-
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ence between the nurses’ and the students’ competence
mean scores were not found to be statistically signifi-
cant (p>0.05) (Table 5).

—
DISCUSSION AND CONCLUSION

Nurses need to update their knowledge of pressure in-

juries to help prevent pressure injuries and to improve
the quality of patient care. Nursing education aims to
provide knowledge and skills related to pressure in-
jury, and nurses play a key role in pressure injury pre-
vention. The attitudes of nursing students and nurses
towards pressure injury prevention were determined
in this study.

Attitude of nurses and nursing students toward pre-
venting pressure injury

This study showed that nursing students and nurses
had low scores on attitude towards pressure injury pre-
vention. The studies by Khojastehfar et al. (2020) with
328 nurses and by Balan et al. (2021) with 164 nurses
determined that the attitude of nurses towards pressure
injury prevention was not at the desired level. The stud-
ies conducted by Ozyiirek and Kuzucuk (2023) assessed
nurses’ knowledge and attitudes regarding the preven-
tion of pressure injuries. The observations indicated that
nurses exhibited notably low levels of positive attitudes
toward the effectiveness of preventing pressure injuries
(18-19). Contrary to this study, the studies by Sucu and
Kili¢ (2022) conducted with 259 nursing students, by
Ghazanfari et al. (2022) with 183 intensive care nurses,
by Kisacik and S6nmez with 753 nursing students, by
Ekim and Sabuncu with 131 nurses and by Usher et al.
(2018) with 2949 nursing students determined that they
exhibited positive attitude towards pressure injury pre-
vention (20-24). There are different results in the litera-
ture regarding attitudes toward pressure injury preven-
tion. This result could be due to the low prevalence of
patients with pressure injuries in the hospital where the
study was conducted.

It is key to have positive role models to develop
students’ attitudes towards pressure injury prevention.
This study showed that although the nurses’ attitudes
towards pressure injury prevention are more positive
than the attitudes of nursing students, they are not at
the desired level. Students interact with nurses during
their clinical experience. The higher the nurses’ atti-

tude scores, the higher the students’ awareness. Similar
to this study, Cukljek et al. (2022) conducted a study
with nursing students and nurses, and nurses’ attitude
scores toward pressure injury prevention were found
to be higher than those of nursing students (25). The
fact that nurses have more clinical experience, care for
patients with pressure injuries, and attend training and
courses that are useful in updating their knowledge
about pressure injuries leads them to obtain higher
scores than the students (25). This result supports the
results in the literature.

The scores of the sub-dimensions of the ATPIPS of
the nurses and nursing students were examined, which
showed that the nurses obtained the highest score for
the “Priority of Pressure Injury Prevention” dimen-
sion, and the lowest score from the “Effectiveness of
Pressure Injury Prevention” dimension. Similar to this
study, the studies by Aydogan et al. (2019) with 340
intensive care nurses, and by Sen (2019) with 110 in-
tensive care nurses showed that nurses scored lower in
the “effectiveness of prevention” sub-dimension (26-
27). The studies conducted by Aslan and Van Giers-
bergen (2016) with 660 nurses working in surgical
clinics and intensive care units, by Usher et al. (2018),
and by Aydogan et al. (2019) found that the highest
score was obtained from the “priority of prevention”
sub-dimension (24,26,28). Nurses and nursing stu-
dents think that it is important to prevent pressure in-
juries, but they also think that pressure injuries cannot
be prevented in high-risk patients. This study result
may be due to the inability to prevent pressure injury
because of the lack of information, time, number of
nurses, and materials.

The difference between the attitude of nurses and
nursing students toward preventing pressure injury

The scores of the nurses in the sub-dimensions of
attitude towards the impact of pressure injury, attitude
towards personal responsibility in preventing pressure
injury, and attitude towards the effectiveness of pres-
sure injury prevention were found to be significantly
higher than those of nursing students, and their scores
of priority of pressure injury prevention were found to
be significantly lower. This study result suggests that
while nursing students work in the clinic with a focus
on care, their priorities may change because nurses
have responsibilities in the clinic other than care.
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The attitude of health professionals contributes
greatly to pressure injury prevention. Attitude are de-
veloped and acquired during nursing education. All
the lessons during training contribute to the devel-
opment of a positive attitude toward pressure injury
prevention. Although knowledge raises awareness, at-
titude, and experience are important elements in pre-
venting pressure injury (29). The high level of knowl-
edge of nurses and nursing students, their positive at-
titude towards pressure injury, and the elimination of
the obstacles they encounter in prevention will greatly
contribute to the prevention of pressure injury and
will decrease its incidence (30). This study revealed
that some revisions are needed to improve the attitude
of nurses and nursing students toward pressure injury
prevention and care.

However, a relationship was found between age,
work experience, the number of patients with pressure
injuries cared for, and ATPIPS total scores. Contrary
to this study, it found that nurses’ age, education level,
and year of clinical work experience did not have a sig-
nificant effect on nurses’ attitudes (31,32,33).

A pressure injury is an important clinical problem
that affects the quality of life, health care costs, and
treatment results in patients, therefore it is important
for nurses to develop a positive attitude towards pres-
sure injury prevention. The results of this study re-
vealed that the attitude of nurses and nursing students
towards pressure injury prevention was negative, and
nurses showed a more positive attitude than students,
although not at the desired level. It is necessary to raise
awareness first to develop a positive attitude towards
pressure injury prevention. The curriculum for nurs-
es and nursing students should be reviewed and the
identified knowledge gaps should be filled with effec-
tive teaching methods. It is recommended to include
more topics in hospitals, classrooms, and laboratories
through simulation or clinical practice.

Clinical Relevance

This study emphasizes the importance of nurses and
nursing senior students’ attitudes toward preventing
pressure injury. Although the fight against pressure
injury requires multidisciplinary teamwork, nursing
care plays a key role in the prevention and treatment
of pressure injuries. It is possible to prevent pressure
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injury by evaluating patients at risk of pressure injury
by nurses and planning and implementing prevention
interventions. Nurses must have sufficient knowledge,
skills, critical thinking, and problem-solving skills to
provide quality and effective pressure injury care. Se-
nior nursing students who will graduate are also re-
quired to be competent in the basic areas of nursing
care and to give priority to all the care necessary for
the comfort and recovery of their patients. The results
of this study revealed that the attitudes of nurses and
nursing students towards preventing pressure injury
are negative and that nurses exhibit more positive at-
titudes than students, although not at the desired level.
To develop a positive attitude towards the prevention of
pressure injuries, it is necessary to raise awareness first.
Curriculum for nurses and nursing students should be
revised and identified knowledge gaps should be filled
with effective teaching methods. More issues need to
be addressed in hospitals, classrooms, and laboratories
through simulation or clinical practice.

Study Limitation

The limitation of this study is that the knowledge and
practices of nurses and nursing students regarding
pressure injuries were not evaluated.
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Gelmis Geemis En Buyuk Katil

1918 “SPANYOL" GRIBI

IKINCI BASKI
Dr. M. Kemal Temel

Grip, her yil olagan boélgesel grip salginlari sirasinda diinya genelinde yaklasik 500.000 6liime yol agmasina
karsin, yashlar ve kronik hastalar gibi gruplar disinda genellikle hafif seyreden bir hastalik oldugundan,
buglne dek pek dnemsenmemistir. Daha seyrek gorilen kiresel grip salginlari, yani grip pandemileri
sirasinda ise, ¢ok daha blytk kayiplar kaydedilmektedir. Kayitl tarihte onlarca grip pandemisi gergceklesmis
oldugu bilinmektedir ve bunlarin en siddetlisi olan 1918 “ispanyol” gribi pandemisi, bir yildan kisa stre
icinde 40 ila 100 (ortalama 50) milyon insani éliime gétirmastir. Ustelik en agir seyrettigi grup, sira disi bir
bicimde saglikl genc yetiskinler olmustur. Cok sarsici sosyal, demografik ve ekonomik sonuglari nedeniyle
1918 “ispanyol” gribi pandemisi, saglik otoritelerince solunum yoluyla yayilan salginlar icin olabilecek “en
kot senaryo” kabul edilegelmistir. SGirmekte olan COVID-19 pandemisi sirasinda bu kiyas ve ikaz, T.C. Saglik
Bakanhgdi tarafindan da yapilmistir.

Yabanci dillerdeki eserlere karsin, bu yikici pandemiyi ele alan Tiirkce calismalar oldukca az sayidadir. ilkin
2015 yilinda yayimlanmis olan Gelmis Gecmis En Biiyiik Katil: 1918 “Ispanyol” Gribi, kapsamli bir arastirmanin
ardindan bu konudaki baslica bilgi ve belgeleri Turkge literattire kazandirmayi amaclayan bir ilk eserdir. Kitapta
pandeminin kéken, neden ve sonuglarina; morbidite, mortalite ve U¢ dalgall seyrine; Birinci Dinya Savasi ile
iliskisine; genel kiresel yayilimina ve bolgesel farkhliklarina; klinik semptom ve karakteristiklerine; diinyada
ve Osmanli imparatorlugu’nda pandemiye karsi alinan énlemlere; yabanci kaynaklardan hastaligin teshis ve
tedavisi ile ilgili bildirim, anekdot ve g&zlemlere; Osmanl basinindan hastaligin semptomlari, seyri, payitaht
istanbul’a gelisi, hasta istatistikleri ile ilgili haberlere ve de yerli doktorlarin aciklama, karsilastirma ve otopsi
bulgularina yer verilmistir. Ayrica, gribin de yeni koronavirls hastaliginin da solunumsal salgin hastaliklar
olmasi paydasinda, genisletilmis ikinci baski glincel COVID-19 pandemisi ile mukayeseler de icermektedir.

BETiM KITAPLIGI
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kitapyurdu.com
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Lokal sistoskopi 6ncesi goérsel
bilgilendirmenin, anksiyete ve agri
tzerine etkisi

The effect of visual information before local
cystocopy on anxiety and pain

Oz

Amag: Calismamizda islem 6ncesi video tabanli egitimin, mesane kanseri takibi amaciyla lokal sistos-
kopi yapilacak hastalarimizda anksiyete ve adri Uzerindeki etkisini dederlendirmeyi amacladik.
Yontemler: Gorsel bilgilendirme yapilan 28 hasta (grup 1) ve gérsel bilgilendirme yapilmayan 32 hasta
(grup 2) olmak Uzere toplam 60 hasta ¢alismaya dahil edildi. Grup Te preoperatif video temelli bilgi
verildi. Grup 2'ye ise sadece sozel bilgilendirme yapildi. Avrupa Uroloji Dernegi (EAU) hasta bilgilen-
dirme videosu kullanildi. Amsterdam Ameliyat Oncesi Anksiyete ve Bilgi Olcedi (APAIS) ve Durumluk-
Sureklilik Kaygl Envanteri (STAI) ameliyat dncesi tim hastalar tarafindan dolduruldu. Postoperatif agri
vizUel analog skala (VAS) kullanilarak 6lctldu. Her hasta VAS'I ve isteklilik anketini operasyon sonrasi
2. saatte doldurdu.

Bulgular: APAIS ve VAS ve STAI durumluk skoru, gorsel bilgilendirme yapilan grupta istatistiksel ola-
rak anlamli olarak dustk hesaplandi (sirastyla; p=0,021, p=0,016, p<0,001). isteklilik skoru gérsel bil-
gilendirme yapilan grupta anlamli olarak daha yiksekti (p=0,002). Bireyin icinde bulundudu durum
ve kosullardan bagimsiz olarak kendini nasil hissettigini belirleyen STAI streklilik skorunda ise gruplar
arasinda istatistiksel olarak anlamli fark saptanmadi (p=0,380).

Sonug: islem 6ncesinde gorsellige dayali ve cok daha anlasilir olan video bilgilendirme uygulama-
lari, geleneksel yontemler olan sézl ve yazili bilgilendirmeye kiyasla ¢cok daha anlasilir ve aciklayici
olur. Operasyon 6ncesi video bilgilendirme hastanin operasyon éncesi kaygisini énemli 6lctide azaltir.
Bunun yani sira postoperatif adri ve operasyon icin isteklilik durumlari tUzerinde de olumlu etkileri
olacaktir.

Anahtar Sozciikler: Adri; anksiyete; sistoskopi

Abstract

Aim: In our study, we aimed to evaluate the effect of pre-procedural video-based education on anxi-
ety and pain in patients who will undergo local cystoscopy for bladder cancer follow-up.

Methods: A total of 60 patients were included in the study, with 28 patients receiving visual informa-
tion (group 1) and 32 patients not receiving visual information (group 2). Group 1 received preopera-
tive video-based information, while Group 2 received only verbal information. The European Asso-
ciation of Urology (EAU) patient information video was used. The Amsterdam Preoperative Anxiety
and Information Scale (APAIS) and the State-Trait Anxiety Inventory (STAI) were administered to all
patients preoperatively. Postoperative pain was measured using the visual analog scale (VAS). Each
patient completed the VAS and willingness questionnaire at 2 hours after the surgery.

Results: APAIS and VAS scores, as well as STAI state scores, were significantly lower in the group that
received visual information (p=0.021, p=0.016, p<0.001, respectively). The willingness score was sig-
nificantly higher in the group that received visual information (p=0.002). The STAI trait score, which
determines how an individual feels regardless of their current circumstances, did not show a statisti-
cally significant difference between the groups (p=0.380).

Conclusion: Preoperative video-based education applications, which are visually more comprehen-
sible, are more informative compared to traditional methods of verbal and written information. Pre-
operative video education significantly reduces the patient’s preoperative anxiety. In addition, it will
have positive effects on postoperative pain and willingness for the operation.

Keywords: Anxiety; cystoscopy; pain
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GiRiS

Sistoskopi; alt iiriner sistemi anatomik acidan tanisal
olarak degerlendirme olanag saglayan, olduk¢a yaygin
olarak kullanilan invaziv bir islemdir. Temel olarak alt
driner sistem semptomlar: olan hastalarin degerlen-
dirilmesinde, iirolojik malignitelerin tani ve takibinde
kullanilir. Ozellikle mesane kanserinin tan1 ve takibinde
altin standart yontem olarak kabul edilir (1,2).

Lokal sistoskopi; kolay, giivenli ve etkili bir bi¢im-
de kullanilan yaygin bir yontemdir. Invaziv bir islem
olmasi nedeniyle hastada agr1 ve anksiyeteye yol aga-
bilmektedir. Bu sebeple basarili bir sistoskopi prose-
diiriinde temel hedefler; hastay: rahatsiz etmeden ve
sedatif anestezi ihtiyac1 gerektirmeden, eksiksiz bir
inceleme yapabilmeyi kapsar. Literatiirde sistoskopi-
ye bagl agr1 durumunu degerlendiren bircok ¢aliyma
bulunmaktadir. Prosediirle ilgili teknik islemlerin ve
gevresel belirleyicilerin, isleme bagl agr1 ve anksiyete
tizerinde etkili oldugu gosterilmistir (3,4).

Hastalar cerrahi prosediirler 6ncesinde olduke¢a
degisken bir skalada kaygi yasamaktadir. Bunun temel
sebepleri olarak agri duyusu, bilinmeyenin korkusu,
iyilesememe ve organ yaralanmas: korkusu sayilabi-
lir. Preoperatif asamada tiim hastalar cesitli yontem-
ler kullanilarak islem hakkinda bilgilendirilir. Giinlitk
cerrahi pratigimizde yaygin olarak kullanilan sozli
ve yazil bilgilendirme ¢ogu kez hasta tarafindan ye-
terli diizeyde anlasilir olmayabilir. Bu durum ise hasta
tizerinde stres ve kaygi i¢in bir risk faktéridiir. Bilgi-
lendirmede kullanilacak gorsel 6geler, daha kolay an-
lagilabilecegi icin preoperatif kaygiy: azaltabilir (5,6).
Literatiirde perkiitan nefrolitotomi, transrektal prostat
biyopsisi ve inguinal herni onarimi gibi farkli islem
tiirleri Oncesi preoperatif video tabanli bilgilendirme
ile anksiyetenin azaldigina dair ¢ok sayida ¢alisma bu-
lunmaktadir (7-9).

Biz de bu ¢aliymamizda, mesane kanseri takibi
amaciyla kontrol sistoskopi planlanan-hastalarda, is-
lem oncesi video tabanli bilgilendirmenin anksiyete
ve agr1 izerindeki etkisini degerlendirmeyi amagladik.

|
GEREC VE YONTEMLER
Bu ¢alisma Nisan 2022-Nisan 2023 tarihleri arasinda

Afyonkarahisar Saglik Bilimleri Universitesi Tip Fa-
kiiltesi Hastanesi Uroloji Kliniginde yapilmistir. Etik

onay alindiktan sonra (Afyonkarahisar Saglik Bilimle-
ri Universitesi Klinik Arastirmalar Etik Kurulu, tarih:
03.07.2020, karar no: 2020/322) Calismamiz Helsinki
Deklarasyonu ilkelerine uygun olarak yiriitiildii. Plan-
lanan ¢alisma hastalara detayli olarak anlatild: ve ardin-
dan her hastadan yazih bilgilendirilmis onam alind1.
Calismamiza, daha 6nce mesane tiimorii nedeniy-
le spinal anestezi altinda transiiretral mesane timori
rezeksiyonu (TUR-MT) yapilan ve kilavuzlarda belir-
tilen siirelerde kontrol sistoskopi planlanan hastalar
dahil edildi. Ik TUR-MT islemi genel anestezi altinda
yapilan hastalar, spinal anestezi ile karsilagtirildiginda,
operasyon sirasinda gorsel ve isitsel duyulari tamamen
kapali olmasindan dolay1 caligmaya dahil edilmedi.
Daha onceki kontrol sistoskopilerinde lokal anestezi
ile islem yapilan hastalar, islemle ilgili tecriibesi oldu-
gu ve ¢alismanin standardizasyonunu etkileyebilecegi
i¢in ¢alismaya dahil edilmedi. Okuma-yazma bilme-
yen, sorulara cevap verme beklentisi diisiik olan has-
talar, calismada kullanilan anketleri ve skorlamalari
uygun sekilde cevaplayamayacagi i¢in ¢aligmaya déhil
edilmedi. Yaygin anksiyete bozuklugu veya depresyon
tanisi olan hastalarda, caliymada kullanilan 6l¢ek skor-
lar1 yiiksek beklenmektedir. Bu nedenle dlgek skorla-
rin1 etkileyecek psikiyatrik bozuklugu olan hastalar
¢aligma dis1 birakildi. Bilinen tiretra darligi olan ve
operasyon oncesi goriintilleme yontemlerinde tiimor
saptanan hastalarda, lokal anestezi uygun bir sege-
nek olmamaktadir ve bu hastalarda spinal veya genel
anestezi uygulamas: gerekmektedir. Ayrica bir 6nceki
TUR-MT veya sistoskopi ile yeni planlanan sistoskopi
arasinda makroskopik hematiiri tarifleyen veya niiks
oranlarini daha fazla bekledigimiz yiiksek riskli mesa-
ne kanseri hastalarinda yine ayni gekilde sistoskopide
timor saptanma ihtimali daha fazladir ve lokal anes-
tezi uygun bir segenek olarak goriilmemektedir. Genel
veya spinal anestezi uygulamasinin daha uygun bir
secenek olarak goriildiigii bu hastalar ¢alismaya dahil
edilmedi. Calismamiza, mesane kanseri takibi nede-
niyle lokal sistoskopi planlanan 74 hasta dhil edildi.
Hastalar www.randomizer.org internet sitesi kullani-
larak iki gruba randomize edildi. 6 hasta lokal sistos-
kopiyi tolere edemedi, 8 hastada ise anestezi esliginde
rezeke edilmesi gereken niiks tiimoral olusum izlendi.
14 hasta ¢alisma dis1 birakildi ve sonug olarak gorsel
bilgilendirme yapilan 28 hasta (Grup 1) ve gorsel bil-
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gilendirme yapilmayan 32 hasta (Grup 2) olmak tizere
toplam 60 hasta ile calismaya devam edildi.

Hastalarin demografik ve klinik verileri (yas, cin-
siyet, komorbidite, tiimor evresi, sistoskopi bulgular
vb.) kaydedildi. Grup 1%e preoperatif video temelli bilgi
verildi. Grup 2’ye ise sadece sozel bilgilendirme yapil-
di. Avrupa Uroloji Dernegi (EAU) hasta bilgilendirme
videosu tarafimizca dilimize gevrilerek tekrar dublaj
yapilmistir (10). Animasyonlu video EAU’nun izniyle
kullanilmistir. Sistoskopinin tiim agamalar1 hakkinda
detayli bilgi iceren video, tiim grup 1 hastalarina ayni
Kklinisyen tarafindan sunuldu. Hastalara video ile ilgili
soru sormalari tesvik edildi. Grup 1 ve Grup 2’ye tiim
preoperatif sozel operasyon bilgileri ayni1 klinisyen ta-
rafindan verildi.

Amsterdam Ameliyat Oncesi Anksiyete ve Bilgi
Olgegi (APAIS) ve Durumluk-Siireklilik Kaygi Envan-
teri (STAI) ameliyat 6ncesi tiim hastalara uygulandi
(11,12). APAIS, Moerman ve arkadaglar1 tarafindan
operasyon oncesi kaygiyr degerlendirmek amaciyla
gelistirilmistir. Testte 6 soru bulunmaktadir ve yiiksek
puanlar, yiiksek kaygi ve daha fazla bilgi alma istegi-
ni gostermektedir. STAI, durumluk ve siireklilik kayg1
diizeylerini 6lgen yirmiser sorudan olusan Likert tipi
bir olgektir. Her iki boliim igin de diisiik puanlar has-
tanin daha az kaygisi oldugunu gostermektedir.

Tiim ameliyatlar 19 Fr rijid sistoskop ile lokal anes-
tezi altinda yapildi. Lokal anestezi i¢in operasyondan 10
dakika 6nce 20 cc bupivakain ve lidokain icerikli kaydi-
rict jel olan 11 ml Lubragel intraiiretral olarak uygulandi.
Tiim hastalara sistoskopi islemi ayni cerrahi aletle (19-Fr;
Karl Storz, Rigid Cystoscope, Tuttlingen, Almanya) ve
ayni cerrah tarafindan gerceklestirildi. Postoperatif agr1
viztiel analog skala (VAS) kullanilarak 6l¢iildii. Hastalar
agr1 siddetini tanimlamak icin 0 ile 10 aras1 bir puan seg-
tiler. 0; hi¢ agrinin olmamasy, 10 ise en siddetli agriy1 ifa-
de etmektedir. Gelecek zamanlarda gerekebilecek tekrar
sistoskopiye girme istegi, 0 ila 4 arasi say1sal bir 6l¢ek kul-
lanilarak belirlendi. Her hasta VAS ve isteklilik anketini
operasyon sonrast 2. saatte doldurdu.

istatistiksel analiz

Calisma verilerinin istatisiksel analizi Statistical Pac-
kage for the Social Sciences package program version
20.0 (SPSS Inc., Chicago, IL, USA) programu ile yapil-
di. Degiskenlerin normal dagilima uygunlugu Kol-
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mogorov-Smirnov (K-S) testi kullanilarak incelendi.
Ikili gruplarin kargilastirlmasinda; normal dagilim
gosteren parametreler i¢in Student’s T testi, anormal
dagilim gosteren parametreler i¢cin Mann-Whitney U
testi uygulandi. Cok gozlii ¢apraz tablolarin degerlen-
dirilmesi Ki-kare testi ya da Fisher Exact testi ile ya-
pildi. Yas ve diger parametrelerin iligkisi yerine gore
Spearman korelasyon testi ve Pearson korelasyon testi
kullanilarak incelendi. p<0,05 oldugunda sonuglar is-
tatistiksel olarak anlamli kabul edildi.

I
BULGULAR
Caligmaya katilan 60 hastanin ortalama yast

53,32+13,30 (min=28, max=77) idi. Gruplar arasinda
istatistiksel anlamli yas farki saptanmadi (p=0,210).
Caligmaya katilan 39 (%65) hasta erkek, 21 (%35) has-
ta kadindi. Gruplar arasinda cinsiyet agisindan anlam-
I1 fark yoktu (p=0,233). Cinsiyet ile APAIS, VAS, is-
teklilik, STAI durumluk ve stireklik puanlar1 arasinda
istatistiksel olarak anlaml fark saptanamadi (sirastyla;
p=0,145, p=0,741, p= 0,885, p=0,734, p=0,870). APA-
IS, VAS ve STAI durumluk skoru, gorsel bilgilendirme
yapilan grupta istatistiksel olarak anlamli olarak diigiik
saptandi (sirasiyla; p=0,021, p=0,016, p<0,001). istek-
lilik skoru gorsel bilgilendirme yapilan grupta anlaml
olarak daha yiiksekti (p=0,002). Bireyin i¢inde bulun-
dugu durum ve kosullardan bagimsiz olarak kendini
nasil hissettigini belirleyen STAI siireklilik skorunda
ise gruplar arasinda istatistiksel olarak anlaml fark
saptanmadi (p=0,380) (Tablo 1).

Yas, APAIS, VAS, isteklilik, STAI durumluk ve sii-
reklilik parametreleri arasinda yapilan korelasyon ana-
lizinde; yas ile diger parametreler arasinda korelasyon
saptanmazken, isteklilik skoru ile APAIS ve VAS skoru
arasinda orta diizeyde negatif bir korelasyon izlendi
ve istatistiksel olarak anlamliyd: (sirasiyla; r=-0,547
p<0,001, r=-0,590 p<0,001) (Tablo 2).

|
TARTISMA VE SONUC

Sistoskopi, 6zellikle mesane kanserinin takibinde kul-

lanilan altin standart tani yontemidir. Lokal sistoskopi
ise giiniibirlik sartlarda ve anestezi gerektirmeden ya-
pilan bir islem olmasina ragmen anksiyete ve kaygiya
neden olabilmektedir (2).



Demirbas ve ark.

Sistoskopi &ncesi gérsel bilgilendirmenin etkisi gy

Tablo 1. Gruplar aras1 demografik veriler ve 6lgeklerin karsilagtirilmas:

Grup 1 Grup 2
(Gorsel bilgilendirme yapilan) (Gorsel bilgilendirme yapilmayan)
n=28 n=32 p

Yas 50,93+11,33 55,41+14,67 0,210
Cinsiyet

Erkek 16 (%57,1) 23 (%71,9) 0,233

Kadin 12 (%42.9) 9 (%28,1)
APAIS 6,21+2,64 8,50+4,45 0,021
VAS 2,75+1,55 4,31£2,55 0,016
Isteklilik 1,96+1,37 0,91+0,96 0,002
STAI durumluk 38,07+5,31 43,88+5,04 <0,001
STAI siireklik 45,68+5,55 46,97+5,56 0,380

The data obtained in the research were analyzed using the Statistical Package for the Social Sciences package program version 23.0 (SPSS Inc.,

Chicago, IL, USA).

Tablo 2. Yas ve diger parametrelerin korelasyon analizi

Yas APAIS VAS Isteklilik STAI durumluk  STAI siireklilik
r
Yas
p
r 0,122
APAIS
p 0,351
r 0,094 0,439
VAS
p 0,475 <0,001
. r -0,219 -0,547 -0,590
Isteklilik
p 0,093 <0,001 <0,001
r 0,029 0,101 0,215 -0,232
STAI durumluk
P 0,825 0,444 0,098 0,075
r 0,004 0,114 0,129 -0,063 0,136
STAI siireklilik
p 0,977 0,385 0,327 0,631 0,300

The data obtained in the research were analyzed using the Statistical Package for the Social Sciences package program version 23.0 (SPSS Inc.,

Chicago, IL, USA).

Yapilan bir meta-analiz sonucunda preopera-
tif anksiyete yayginhgr %48 olarak bildirilmistir. Bu
anksiyete sonucunda noéroendokrin yolaklar devreye
girerek; anestezi gereksinimini, analjezik ihtiyacini ve
postoperatif agr1 siddetini artirabilir. Bagka bir ¢aligma
ise islem Oncesinde yetersiz bilgilendirmenin anksiye-
teyi artiric1 sonuglar: olabilecegini ortaya koymustur
(13-15).

Koroner anjiyografi islemi 6ncesi video bilgilen-
dirmenin avantajlarin1 degerlendiren bir ¢alismada,
video bilgilendirmeden sonra hastalarda anksiyete,
stres ve depresyon oranlarinda anlamli derecede azal-
ma gozlemlenmistir (16). Bagka bir ¢aliymada ise, ab-
dominal cerrahiler 6ncesinde video bilgilendirme uy-
gulamalariin hasta kayg diizeyini azalttig1 ve hasta

memnuniyetini artirdig1 gosterilmistir (17). Yakin d6-
nemde Karalar ve arkadaslarinin, bobrek tag tedavisi
i¢in uygulanan fleksible tireteroskopi operasyonlarin-
da hastalar iki gruba ayrilarak bir kismina operasyo-
nun agamalarini anlatan video gérseli izletilmistir. Vi-
deo bilgilendirme yapilan hastalarda kayg: diizeyinin
diger gruba gore anlamli olarak azaldig: tespit edil-
mistir (18). Biz de ¢alismamizda benzer sekilde, video
bilgilendirmenin kaygiy: anlamli derecede azalttigini
tespit ettik.

Hastalarin operasyon Oncesinde yeterli diizeyde
bilgilendirilmesi ¢ok énemlidir. Bu amagla sozlii ve ya-
zili materyaller kullanilmakta olsa da bilgilendirmenin
standardizasyonu ve hasta uyumu her zaman istenilen
seviyede olmayabilir. Hasta-hekim iletisimi, hekimin is-
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lemi anlagilir bir bicimde ac¢iklamasi ve hastanin okur-
yazarlik durumu, hastanin yeterli diizeyde bilgilendiril-
mesi igin énemli belirleyicilerdir. Video bilgilendirme
ise oldukgea kolay anlagilirdir (19). Caligmamizda lokal
sistoskopi 6ncesi video egitim alan hastalar, daha diisiik
kayg diizeyine sahipti. APAIS ve STAI durumluk skoru,
gorsel bilgilendirme yapilan grupta istatistiksel olarak
anlamli olarak diisiik bulundu. STAI siireklilik skorun-
da ise anlamli farklhilik saptanmadi.

Ameliyat stireci; hastanin ameliyathaneye girisi
ile baslayip, ameliyathaneden ¢ikarilmasi ile biten bii-
tiincill bir islem olarak degerlendirilmelidir. Bu siireg
igerisinde hastaya uygulanan anestezi seklinin de has-
tanin anksiyete ve agri1 diizeyine etki etmesi beklenme-
lidir. APAIS skorlamasi icerisinde anestezi ile ilgili so-
rular da yer almaktadir. Calismamizda tiim hastalara
lokal anestezi uygulanarak, anestezi seklinden olugabi-
lecek yanlilik en aza indirilmistir. Ayrica hastanin ope-
rasyon oncesi ve sonrasinda yatakli serviste degerlen-
dirildigi siirete yasadig1 anksiyete, ameliyat siirecini
de etkileyebilmektedir. Hastanin hekimini tanimasi ve
operasyonu gerceklestirecek hekimden dogrudan bilgi
almas1 en uygun yontem gibi goriinmektedir. Hekim
ile hasta arasindaki iyi bir iletisim, hastalarin motivas-
yonlarini artirabilir ve bu da saglik sonuglarini olumlu
etkileyebilir. Hekimlerin is yiikii nedeniyle yeterli za-
man ayiramamasi ve hastalarin endiseleri bu iletisimi
olumsuz olarak etkileyebilmektedir (20). Bizim ¢alis-
mamizda da tiim hastalara operasyonu gerceklestire-
cek olan ayni hekim tarafindan yeterli zaman ayrilarak
bilgilendirme yapilmuistir.

Tarhan ve ark’in transrektal prostat biyopsisi 6n-
cesi video tabanl: bilgilendirme yaptig1 bir ¢alismada,
video bilgilendirme yapilan grupta STAI-durumluk
puanlarinda anlamli olarak azalma meydana geldigi
bildirilmistir (7). Yang ve arkin flexible iireteroskopik
litotripsi yapilan hastalarin anksiyeteyi degerlendir-
digi bir caligmada, operasyon sirasinda hekim hasta
iletisiminin ger¢ek zamanl video ile birlestirilmesinin
kaygiyr anlamli derecede azalttigi gosterilmigtir (21).
Yapilan bagka bir ¢aligmada ise sistoskopi sirasinda
hastalara gercek zamanli olarak operasyon videosu iz-
letilmis ve video izleyen erkek hastalarda agr1 algisinda
anlamli bir azalma saptanmamustir (22).

Kadinlarda kolposkopi dncesi video egitimin so-
nuglarini degerlendiren randomize kontrollii bir ¢a-
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lismada, video bilgilendirmenin postoperatif agri
durumu tizerinde anlamh bir degisiklik yaratmadigt
belirtilmistir (23). Bizim ¢aligmamizda, VAS skorunun
gorsel bilgilendirme yapilan grupta anlamli derecede
diisiik oldugu ve video bilgilendirmenin postoperatif
agr1 tizerinde olumlu etkileri oldugu sonucuna ulastik.
Ayrica hastalarin gerekirse tekrar ayni tedaviyi gormek
isteyip istemediklerini de arastirdik; video ile bilgilen-
dirilen hastalar daha istekliydi.

Sanal gerceklik; teknolojinin gelismesi ile birlikte,
hastanin kaygisini ve agrisini azaltmak icin saglik ala-
ninda kullanilan yeni bir yéntemdir. Bu yontemde ara
yuzler kullanilarak, sanal video ile kisi arasinda etkile-
sim olusturulmaktadir. Hasta kendini sanal gergeklik
ortamin icerisinde hissetmekte ve dikkatini gordigii
cevreye aktarmaktadir. Algis1 bu ortama yo6nelen ki-
sinin agrisinin azaltilmasi hedeflenmektedir (24,25).
Cerrahi girisimler sirasinda sanal gergeklik ve gorsel
dikkat dagitma yontemi kullanilan ¢aligmalarda; has-
talarin agr1 ve kaygi diizeylerinde azalma oldugu iz-
lenmigstir (26-28).

Tekrar ayni tedaviyi gorme istegini degerlendiren
isteklilik skoru ile agri ve anksiyeteyi degerlendiren
VAS ve APAIS skorlar arasinda negatif ve anlamh bir
korelasyon saptadik. Preoperatif kayg: diizeyi diisik
olan ve daha az agr1 hisseden hastalarin, tekrar ayni
islemi yaptirmaya istekliliklerinin yiiksek olmas: tespit
ettigimiz ve bekledigimiz bir durumdur.

Calisgmamuzin kisithiliklary; diistik hasta sayisi, has-
tanin giinlitk yasantisindaki olaylarin da operasyon
anksiyetesi ve istekliligini etkileyebilmesi ve hastalarin
agriya verdigi tepkinin kisiye 6zgii olmasindan dolay1
tam olarak objektif bir degerlendirme yapilamamasi-
dir. Calismamizin giiglii yanlar ise; homojen bir hasta
grubunda ¢alisilmis olmasi, hastalara sozel ve gorsel
bilgilendirmenin ayni hekim tarafindan yapilmis ol-
masy, tiim hastalara ayni lokal anestezinin uygulanma-
s1 ve elde edilen tiim verilerin korelasyonunun ince-
lenmesidir.

Lokal sistoskopi giiniibirlik sartlarda ve anestezi
gerektirmeden yapilan bir islem olsa da hasta i¢in tiim
cerrahi girisimler gibi kaygi ve stresi beraberinde ge-
tirmektedir. Islem 6ncesinde gorsellige dayali ve ¢ok
daha anlagilir olan video bilgilendirme uygulamalari,
geleneksel yontemler olan sozlii ve yazili bilgilendir-
meye kiyasla ¢ok daha anlagilir ve agiklayici olabilir.



Demirbas ve ark.

Sistoskopi éncesi gérsel bilgilendirmenin etkisi pg

Sonug olarak operasyon 6ncesi video bilgilendir-
me hastanin operasyon 6ncesi kaygisini 6nemli 6lgii-
de azaltmaktadir. Bunun yani sira postoperatif agr1 ve
operasyon icin isteklilik durumlari iizerinde de olum-
lu etkileri olmaktadir. Uygulamasinin hem kolay hem
de oldukga etkili olan video bilgilendirme yéntemleri
operasyon Oncesinde yaygin olarak kullanilabilir ve
hasta uyumunu artirabilir.

Cikar catismasi ve finansman bildirimi
Yazarlar bildirecek bir ¢ikar ¢atigmalar1 olmadigini be-
yan eder. Yazarlar bu ¢aligma igin hicbir finansal des-
tek almadiklarini da beyan eder.

I
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SAGLIGI VE HASTALIKLARI
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Ali Thsan Tasci

Bazen genclerde, daha siklikla da yaslanma ile birlik-
te, erkeklerin bircogunda prostat ve idrar yollari ile ilgili
hastaliklar gorulebilmektedir. Prostat konusunda dog-
ru bilgiye ulasmak isteyenler icin hazirlanmis bu kitap-
ta; prostatin yapisi, fonksiyonlari, hastaliklari, hastalik-
lardan korunma, alternatif ve tamamlayici tip uygula-
malari sade bir dille anlatilmaya calisilmistir.
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Automatic stroke classification: Domain
knowledge injection augmented transfer
learning approach

Otomatik inme siniflamasi: Imkansiz piksellerin
eliminasyonuyla etkinlestirilmis transfer 6grenme
yaklasimi

llker Ozgur Koska', Cagan

Abstract Koska?, Antonio Fernandes3?
Aim: To build an artificial intelligence model to classify stroke into ischemic or hemorrhagic classes ' Division of Radiology, Izmir Behcet
using the labeled stroke computer tomography (CT) slices that were shared in the 2021 Teknofest Uz Training and Research Hospital
artificial intelligence in health competition. 2 Department of Electrical Electronical
Methods: We developed a set of methods that can inject domain knowledge into the models to pro- Engineering, Faculty of Engineering,
vide a more refined search space for the model for better performance. We used pre-trained Mo- Yasar University

bileNet and EfficientNet architectures and fine-tuned them for our 2-class output model. We dis- % Sliced Group

carded impossible pixel values and pixel spatial locations to provide a space that was conditioned
into only possible spatial locations and signal values using our knowledge of brain anatomy, stroke
pathology, and imaging.

Results: With the dataset which we just used [0-1] normalization and adjusted the input dimension
into 224*224, accuracy values of 0.74 with adapted MobileNetV2 and 0.72 with adapted EfficentNetBO
were obtained in the group without further pre-processing. In the data transformation group where
bone structures were removed and pixel values were restricted by eliminating impossible values, an
accuracy level of 0.91 with MobileNetV2 and 0.88 with EfficientNetBO at test time were achieved.
Conclusion: In conclusion, CT-based slice prediction of mechanism of stroke as ischemic or hemor-
rhagic was achieved with high accuracy by integrating human knowledge into the pre-trained off-
the-shelf models which was promising to shorten the time of the triage of stroke patients which can
potentially improve stroke patient outcomes.

Keywords: Artificial intelligence; stroke; machine learning; deep learning
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Amag: Derin 6grenme yontemleri ve 6zellikle evrisimsel sinir aglari (CNN) tibbi gérunta siniflamasinda
otomatizasyon acisindan gelistirilen uygulamalarda altin standart niteligindedir. inme gérintileme-
sinde zaman oldukga kritik olup hizl mtdahale ile morbidite ve mortalite azaltilabilmektedir. Bu ¢alis-
mada amacimiz hizli inme triajl ve uygun tedavi secimi saglayacak iskemik inme ile hemorajik inmeyi
birbirinden ayirt edebilen otomatize yontem gelistirmektir.

Yontemler: Teknofest saglikta yapay zeka yarismasi tarafindan saglanan kimliksizlestirilmis ve ano-
nimlestirilmis 2000 adet iskemik inme, 2000 adet hemorajik inme iceren bilgisayarli tomografi (BT)
kesitleri kullanilarak, MobileNet ve EfficientNet CNN mimarileri transfer 6grenme metodolojisi ile, 6zel
bir imkansiz piksel dederi ve uzamsal lokalizasyonlari dislama stratejisi kullanilarak arama uzayi daral-
tilmis ve otomatik inme siniflamasi saglanmistir.
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INTRODUCTION

Deep learning methods form the basis of artificial
intelligence methods in image classification and seg-
mentation problems. AlexNet, VGG16/19, GoogleNet
(Inception), and ResNet artificial neural networks
achieved higher success than humans on the ImageN-
et dataset in the International Large Scale Computer
Vision (ILSCV) competition (1-5). Medical imaging
has also benefitted from these developments and has
become an important application area. In this respect,
stroke is a very attractive application area, both be-
cause it has high mortality and morbidity rates and
because it can benefit greatly from automated appli-
cations that may help initiate appropriate treatment
promptly. Indeed, a significant number of startups
developing artificial intelligence applications in radi-
ology have developed stroke-related applications and
are trying to improve them further (6). When it comes
to stroke treatment, every minute that passes can cause
another piece of brain tissue to be irreversibly dam-
aged. Therefore, the first step in deciding on treatment
is to understand whether it is an ischemic or hemor-
rhagic stroke and start thrombolytic therapy early in
ischemic lesions. For this purpose, in patients present-
ing with suspicion of stroke, non-contrast computer
tomography (CT) imaging is performed quickly to try
to rule out bleeding. (Figure 1)

One of the most important catalysts in the devel-
opment of artificial intelligence projects in radiology
worldwide is the anonymization of large numbers of
medical images and making them available for public
use through platforms such as Kaggle. The main driv-
ing force behind the products that can be developed re-
garding stroke is the labeled brain hemorrhage data set
publicly presented in the 2018 Kaggle competition (7).
Radiological Society of North America (RSNA) stroke
dataset, CQ500, and University College of London Hos-
pitals (UCLH) stroke datasets are important public da-
tasets in this field (7,8,9).

In order to eliminate this labeled radiological data
scarcity in our country, Teknofest, has created a plat-
form where the best strategies for solutions are sought
as a project pool with the artificial intelligence competi-
tion in health, the first of which was held in 2021. Based
on the success of this platform, it was decided to repeat
it every year, and in 2022, data was provided for models

to classify the causes of acute abdomen, and in 2023,
data was provided for cancer and breast density classi-
fication in mammograms. Our aim in this study was to
develop an artificial intelligence model to classify stroke
using the labeled hemorrhagic and ischemic stroke CT
slices shared in the 2021 Teknofest artificial intelligence
in health competition (10).

I
MATERIAL AND METHODS

Patients and dataset

The dataset shared by Teknofest contained 2000 isch-
emia and 2000 hemorrhage slices from different pa-

tients and at different anatomic levels (11). After the
data embargo period which ended in 2022, the dataset
could be freely used by the participitants for academic
research. Therefore ethical board approval was not re-
quired for this study. The slices included both posterior
fossa and supratentorial levels and were randomly dis-
tributed both anatomically and etiologically, including
intraventricular, subdural, epidural, subarachnoid, in-
traparenchymal hemorrhage, and embolic, large vessel
and border zone infarcts. Since deep learning systems
require many data points, it was necessary to develop
strategies to overcome data limitations. One of these
strategies is to apply a transfer learning strategy. In
transfer learning, networks trained using many natural
images can be applied to a medical imaging problem.
The data set frequently used for this purpose is Ima-
geNet (5). Indeed, ImageNet has played an important
catalyst role for developments in this field, both by pro-
viding a comparison environment in computer vision
applications and by providing labeled data to those who
want to develop models containing over 10 million la-
beled natural images. Thus, teaching the special features
of the target domain to the models that have already
learned image primitives such as edges, corners, and
circles from natural images becomes much easier than

teaching all the information from scratch.

Preprocessing

Images were resized into 224x224 for MobileNet and
EfficientNet pre-trained networks (12,13). While nor-
mal gray matter shows values of 37-41 Hounsfield
units (HU) and white matter shows values of 29-33
HU, bleeding can show densities of 30-90 HU, and
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Figure 1: Hemorrhagic and ischemic stroke CT images. The sections are randomly distributed in the posterior fossa and supratentorial intra-

and extra-axial hemorrhage and ischemia spectrum and localizations. A) Thalamic parenchymal hemorrhage B) Intraventricular hemor-

rhage C) Posterior circulation ischemic stroke D) Anterior circulation ischemic stroke
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Figure 2: Various structures on CT can mimic bleeding or ischemia with their density features. While those

that mimic ischemia with low density are cisterns containing cerebrospinal fluid, ventricles, developmental

cysts and sequelae spaces, those that mimic bleeding with high density are bones and calcifications.

ischemia can show densities ranging from 0 HU to 30
HU. Along with bleeding, various conditions such as
basal ganglia, epiphysis, falx, and vascular calcifica-
tions can be observed as hyperdense on the tomogra-
phy. (Figure 2)

On the other hand, cerebrospinal fluid, lesions that
reflect previous sequela lesions, areas of encephaloma-
lacia, and cystic brain lesions are in the low-density
band close to water density. Therefore, while it may
not be easy to solve the problem with simple thresh-
olding, eliminating impossible density values and spa-
tial positions from the image can significantly narrow
the search space of the model and enable it to reach
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the global minimum point more easily and quickly.
For this reason, the images were subjected to a 5-step
preprocessing process. These operations were carried
out in the order as follows. The black space around
the skull was removed and the remaining image was
resized to 224x224. Then, Rescalelntercept and Res-
caleSlope values were found from the image metadata,
and numerical values were converted to HU values ac-
cording to the equation “Real HU = Pixel value * Slope
+ Intercept”. Thus, HU values that are important for
classification are kept limited.

Then, the skull was removed from the image us-
ing the Otsu threshold method and morphological op-
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Figure 3: Intracranial field images remaining with diluted information after preprocessing. Histograms can reveal how the search space is

diluted by table cleaning, windowing to the appropriate range, discarding the surrounding spaces, discarding the bone, and density normal-

ization, respectively.
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Figure 4: The artificial neural network projects the image to become a point in the feature space. It then searches for the interface separating

these points.

erations. Density values were limited to the range of
0-150 with the np.clip function in the numpy library of
the standard Python programming language. Finally,
normalization was applied, and the pixel values were
reduced to the range 0-1. (Figure 3)

In this way, all information in the image that could
be noise for the classifier was removed and only the
necessary signal was left. This led to a kind of refine-

ment such that, unnecessary pixel localizations and
values, which constitute more than 90% of the image,
were eliminated and the model was enabled to con-
verge more easily.

In classification with artificial neural networks,
the image and the features obtained from the image
are compressed, unnecessary ones are eliminated, and
each example is reflected in the feature space. Thus,
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Figure 5: MobilenetV2 and EfficientNetBO, initialized with pre-trained weights and adapted to our problem, were used as classifiers.

each image becomes a point in a feature space whose
number of coordinates is equal to the number of fea-
tures. The purpose of the classifier is to determine
the boundary hyperplane that correctly separates the
points in different classes (Figure 4).

In cases where access to the required number of
data is limited, such as medical image classification,
additional strategies are required to reach the neces-
sary number of samples. Data augmentation can be
used for this purpose. In the dictionary used for aug-
mentation purposes in our experiments, parameters
such as {rotation:10 degrees, random_magnification=
0.1, random_horizontal_shift = 0.2, random_vertical
shift = 0.1, horizontal_mirror_view = Yes} were used.
Thus, it has become possible to obtain a much larger
number of images by producing various versions of
an image that are slightly rotated, shifted, or enlarged.
150 slices from the hemorrhagic and 150 slices from
the ischemic classes were reserved for validation and
the remaining 3700 slices were used for training. Ad-
ditionally, 150 ischemia and 150 hemorrhage sections
provided in the final stage of the competition were
used as an independent test set.

Model building

The spread of cloud-based services, the development
of automatic machine learning methods, the design of
easier-to-use libraries, and easier access to data have
paved the way for artificial intelligence studies and
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brought spring again after a long artificial intelligence
winter period. On the other hand, Sigmoid and Tanh
activation functions, previously used in intermediate
layers, were causing gradient vanishing in deep net-
works. However, this problem has been largely solved
with rectified linear units (ReLU) and similar activa-
tion functions. The use of residual units implemented
with the ResNet architecture has also enabled the gra-
dient not to vanish and to be propagated back more
easily. In ResNet, residual blocks are connected with
skip connections. This allows the compressed informa-
tion to be copied and move more smoothly between
layers (4). The cost of this is that the number of param-
eters increases greatly. Solving this problem is an active
area for artificial intelligence studies. For this purpose,
Mobilenet V2 architecture has been developed in re-
cent years. This architecture, built on inverted bottle-
neck units, makes it possible to achieve similar perfor-
mance without increasing the number of parameters
too much. It is possible to think of inverted bottleneck
units as ResNet blocks in reverse order. In this archi-
tecture, channels are first expanded, then compressed,
and their number is reduced to establish skip connec-
tions between them. Thus, higher efficiency can be
achieved with fewer parameters (12). The next devel-
opment in this regard was the addition of scaling on
all three channels to the inverted bottlenecks. Thus, the
EfficientNet family was born (13). MobilenetV2 and
EfficientNet are modern convolutional artificial neural
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Table 1: Performance metrics of the models

Models Validation Testing Testing
Accuracy Accuracy ROC_AUC
Without MobileNetV2 0.78 0.74 0.86
Domain Knowledge EfficientNetB0 0.77 0.72 0.85
With MobileNetV2 0.93 0.91 0.94
Domain Knowledge EfficientNetB0 0.90 0.88 0.92

networks that can perform effective image classifica-
tion with a smaller number of parameters.

In our study, we took the pre-trained versions of
the MobileNetV2 and EfficientNetB0 models and ap-
plied additional training in the form of fine-tuning
with the data set we had. For this purpose, we sepa-
rated the feature extractor part of these models from
the classifier part, vectorized the resulting feature
maps, and added a 2-layer fully connected layer (FCN)
containing 512 and 256 nodes. Finally, we connected
the final 2-class classifier with the Softmax layer. To
prevent overfitting, we added the DropOut operator,
which selects nodes with a 30% probability between
layers. (Figure 5)

We applied 100 epochs of training by giving 16 im-
age batch sizes that were on the fly synthesized from
the data set using the data augmentation techniques.

Statistical analyses

Python scripting language with a scikit-learn package
was used for statistical analysis. Tensorflow and Keras
libraries with Python were used for model building
and analysis.

|
RESULTS

In the data set that we used in our study, a total of
4300 CT slices, 2150 of which were ischemic (50%:
2150/4300) and 2150 hemorrhagic (50%: 21500/4300)
were used. The distribution of both classes was equal.

On the other hand, since the patients were deidentified
and anonymized, which is a mandatory step to make
the data set available to the public, it was not possible to
make comparisons about their age and gender distribu-
tions. However, considering that this image set was pre-
pared to automatically detect the distinction between
ischemic/hemorrhagic stroke and that it was presented
as an award-winning competition and hoped to attract

the attention of many researchers and find a solution
to the problem, we can think that it was prepared bal-
anced between the two groups. With the dataset which
we just used [0-1] normalization and adjusted the input
dimension into 224*224, accuracy values of 0.74 with
adapted MobileNetV2 and 0.72 with adapted Efficent-
NetB0 in test time and 0.78 and 0.77 in the training set
respectively were obtained in the group without pre-
processing. On the other hand, in the data transforma-
tion group where bone structures were removed and
pixel values were restricted by eliminating impossible
values, an accuracy level of 0.91 with MobileNetV2 and
0.88 with EfficientNetB0 in test time and 0.93 and 0.90
in the validation set respectively were achieved (Table
1). This approach is an example of injecting domain
knowledge into the model by narrowing the search
space of the model, and its application to the problem
of ischemic/hemorrhagic automatic stroke classifica-
tion in the literature is the first to our knowledge. It has
been a concrete example of the usefulness of domain
knowledge in developing more effective models. Be-
cause the model can work more effectively by direct-
ing its search to the target without wasting time with
impossible pixel locations and values.

I
DISCUSSION AND CONCLUSION

In this study, a model that can automatically classify

stroke from anonymous axial CT images containing
2150 ischemic and 2150 hemorrhagic stroke diag-
noses was developed. An accuracy value of 0.91 was
achieved with MobileNetV2, which was prepared by
eliminating impossible pixels and localizations.

Transfer learning approach was used in train-
ing the dataset prepared for stroke detection. Mo-
bileNetV2 and EfficientNet-BO CNN architectures,
pre-trained with the ImageNet dataset, were used for
transfer learning (12,13).
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Nazari-Farsani et al. achieved 73% accuracy in
stroke detection with a data set consisting of Diffusion
weighted imaging (DWI) and ADC images of 192 sam-
ples, including 106 strokes and 86 healthy cases (14).

In a study evaluating the success of the CNN mod-
el in detecting stroke using a dataset containing non-
contrast CT images of ischemic stroke, hemorrhagic
stroke, and normal images, an accuracy of 90% was
obtained (15). However, only 45 CT images were avail-
able in this study. Additionally, for the test set, each
class consisted of only 5 images. For these reasons, it
can be said that the research findings are far from be-
ing generalizable.

Pereira et al. achieved the most successful results
in stroke detection with CNN and non-contrast CT.
These researchers evaluated the accuracy of the CNN
model they developed on a cross-sectional basis us-
ing a data set of 300 slices (100 ischemic stroke, 100
hemorrhagic stroke, 100 normal) and obtained ap-
proximately 99% accuracy (16). In this study, which
used the methodology closest to ours, a cross-section-
based classification approach was used, and the small
number of cross-sections used makes it difficult to
generalize the results. Indeed, while 4300 slices were
used for 2 classes in our study, 300 slices were used
for 3 classes in this study. Considering that as the
number of classes increases, the number of samples
to be used must also increase, it is more reasonable to
think that the 99% value reflects overfitting. To reduce
overfitting, the authors did not mention an additional
strategy. In our study, the measures taken to prevent
overfitting were the greater number of samples, the ap-
plication of data augmentation methods, and the use
of a more homogeneous data set by purifying the sig-
nal from noise and feeding it to the model. Indeed, in
the models we developed without taking precautions
to adapt the signal into the desired range, the accuracy
we achieved remained at 0.74, similar to Nazarani et
al., even though the number of data we used was much
higher. With the added methodology of narrowing the
search space of the model using domain knowledge,
the accuracy reached 0.91.

China et al. reached over 90% accuracy for isch-
emic stroke detection on non-contrast CT and Mar-
bun et al. reached 90% classification accuracy for
multi-class stroke prediction. (17,18)
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In a study using GoogleNet to detect hemorrhagic
stroke in the basal ganglia, 80% specificity, area under
the curve (AUC=1) and 100% sensitivity were ob-
tained (19). Arabbhsian et al. achieved 80% specificity,
73% sensitivity and AUC = 0.846 in their model for the
triage of head CT scans for the detection of intracra-
nial hemorrhage. With this model, the pathology de-
tection time was reduced from 512 to 19 minutes (20).

In the study using the largest cohort for stroke de-
tection, Oman and colleagues addressed the problem
of middle cerebral artery (MCA) stroke detection us-
ing computed tomographic angiography (CTA) source
images. Takahashi and colleagues used support vector
machines (SVM) to identify the dot sign on noncon-
trast CT as a candidate for thromboembolism. They
reached 93% and 82% accuracy, respectively (21,22).
These studies also addressed the automatic classifica-
tion of the stroke problem, and although the data sets
and methodology they used were quite different from
our study, they were able to obtain similar or less ac-
curate values.

The limitations of our study were that due to its
preprocessed data set and retrospective nature, the
effect of patient demographics on the results cannot
be evaluated optimally. However, it is a desirable fea-
ture for automatic classifiers to be able to make correct
decisions regardless of demographics and acquisition
conditions. Another important limitation was that
slice-wise classification was employed due to the char-
acteristics of the data set we have, and therefore there
were limitations in generalizing the results obtained to
the patient level.

Today, thrombolysis in the early stages and in ap-
propriate patients is the gold standard in stroke treat-
ment, and pre-hospital thrombolysis is on the agenda,
which increases the importance of automatic stroke
diagnosis (23). Stroke diagnosis using deep learning
methods may be particularly useful for healthcare per-
sonnel who are not radiologists and are not familiar
with stroke imaging but play an active role in stroke
diagnosis and treatment. In this way, the selection of
the patient who will benefit from the treatment and the
speed of treatment decision making can be increased.
In conclusion, this study, which achieved high accu-
racy rates in ischemic-hemorrhagic stroke classifica-
tion, may contribute to automatic stroke detection and
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help physicians make rapid and appropriate treatment
decisions.
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Does occupational self-competence
perception relate to functional
outcomes after total knee arthroplasty?

Jotal diz artroplastisi sonrasi aktivite 6z
yeterlik algisinin fonksiyonel sonuclarila iliskisi
var mi?

Abstract

Aim: The study investigates the effect of occupational self-perception level on the functional
status in the early period after total knee arthroplasty (TKA).

Methods: Occupational Self Assessment (OSA), Canadian Occupational Performance Mea-
sure (COPM), Knee Injury and Osteoarthritis Outcome Score (KOOS), and Timed Up and Go
Test (TUG) tests were administered before and at the 3rd and 6th week after surgery. Chang-
es in COPM, KOOS, and TUG tests were analyzed using Friedman test. The relationship of OSA
was examined using the Pearson correlation test.

Results: Self-perception score was statistically in relation to TUG (r =- 0.600; p = 0.001). It was
not significantly related with other assessment scores (p>0.05).

Conclusion: Occupational self-competence perception of individuals affect their actual per-
formance levels therefore; high occupational self-perception level may affect the recovery
positively.

Keywords: Activities of daily living; recovery of function; total knee replacement

Oz

Amag: Bu calisma total diz artroplastisi (TDA) sonrasi erken dénemde aktivite 6z yeterlilik
algisi dtzeyinin fonksiyonel duruma etkisini arastirmaktadir.

Yoéntemler: Aktivite Oz Degerlendirme 6lcedi (AODO), Kanada Aktivite Performans Olce-
§i (KAPO), Diz Yaralanmasi ve Osteoartrit Sonu¢ Skoru (KOOS), Zamanli Kalk ve Yurt Testi
(TUG) testleri ameliyat &ncesi ve ameliyat sonrasi 3. ve 6. haftalarda uygulandi. KAPO, KOOS,
TUG testlerindeki degisimler Friedman testi kullanilarak analiz edildi. OSA iliskisi Pearson ko-
relasyon testi kullanilarak incelendi.

Bulgular: OSA puani TUG ile istatistiksel olarak iliskiliydi (r =- 0.600; p = 0.001). Diger deger-
lendirme puanlari ile anlamli bir iliski yoktu (p>0.05).

Sonug: Bireylerin aktiviteler hakkinda 6z yeterlilik algilari, onlarin fonksiyonel performans du-
zeylerini etkilemektedir dolayisiyla; yiksek 6z yeterlilik algisi iyilesmeyi olumlu yonde etkile-
yebilir.

Anahtar Sozciikler: Fonksiyonun geri kazaniimasi; giinltk yasam aktiviteleri; total diz replas-
manli
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INTRODUCTION

Total knee arthroplasty (TKA) is a widely employed
surgical procedure aimed at alleviating pain resulting
from severe joint damage, particularly in cases of osteo-
arthritis, and enhancing both functionality and overall
quality of life (1, 2). The demand for this surgery has
been observed to be on the rise (3). Patients typically ex-
perience a reduction in pain-related symptoms within
the initial four weeks, allowing for an accelerated return
to daily activities six weeks post-surgery, contributing
to functional recovery (4, 5). Studies indicate sustained,
positive changes in terms of pain relief, functional re-
covery, and increased independence in daily life activi-
ties in the long-term following the surgery (6, 7).

The primary outcome following any treatment is
functionality. Numerous factors that affect long-term
functional post-surgery outcomes are discussed in the
literature. These include significant systemic issues and
obesity, cardiovascular diseases, and physical/surgical/
biomechanical factors such as motor loss due to perone-
al nerve damage, compromised knee joint biomechan-
ics, and the occurrence of infection, all of which have
been demonstrated to adversely impact the functional
recovery process in TKA (8-11). Additionally, a few
studies have noted that participants’ beliefs about recov-
ery may also influence functional outcomes (12, 13).

According to Geiger, individuals with high self-per-
ception tend to recover more swiftly after surgery and
resume routine activities more effortlessly. Conversely,
there is a call for research to investigate the impact of
participants’ personal factors, such as self-efficacy, self-
perception, and their health perspective, on the re-
covery process (13, 14). The influence of participants’
self-perception regarding occupations, motivations for
engaging in activities, and the values they ascribe to
these activities on functional outcomes following TKA
remains unclear. It is believed that individuals’ personal
beliefs and expectations about themselves before sur-
gery may affect early recovery and functional status.

This study aimed to assess functional recovery and
occupational participation levels during the early recov-
ery period and establish a connection between occu-
pational self-perception and early functional outcomes
after TKA.

—
MATERIAL AND METHODS
Study protocol

Hacettepe University Non-Interventional Clinical Re-

search Ethics Committee approved this study (date:
04.09.2018, decision no: GO 18/671-02). The purpose
and procedures of the study were explained to the par-
ticipants and written informed consent forms were ob-

tained for participation in the study.

Participants

Research data were collected in the orthopedics ser-
vice of Diizce Atatiirk State Hospital. Research in-
vitations were distributed to individuals who were
scheduled for surgery and came to visit the orthopedic
clinic. The research procedure was explained in detail
to individuals interested in participating in the study
and their contact information was obtained.

Power analysis was performed to determine the
number of participants. Individuals who met the inclu-
sion criteria were included in the study. Inclusion cri-
teria were to undergo total knee arthroplasty surgery,
to be over 45 years old, and to be literate. Exclusion cri-
teria were not having any communication problems (n
= 2), not having obesity (n = 4), not developing post-
surgical infection (n = 2), and not having a history of
falling after surgery (n = 1). The study was completed
with the participation of forty-three individuals.

Study design

Individuals who volunteered to participate in the study
were interviewed and evaluated in the orthopedic ser-
vice on the day before surgery. Evaluations took approx-
imately one hour, and written consent was obtained
from the participants. Individuals were called and invit-
ed to the hospital for evaluations in the third and sixth
weeks after surgery, and the evaluations were repeated.

Outcome measures

Participants’ demographic details were collected. This
included inquiries about age, gender, height, weight,
presence of chronic diseases, educational and occupa-
tional status, surgical history, experience of falls, and
the duration of employment. Additionally, the Body
Mass Index of participants was computed to identify
the presence of obesity. Occupational Self- Assessment
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(OSA), a Likert-type scale, was used to evaluate indi-
viduals’ occupational self-competence perceptions.
This scale consists of 21 items and is scored between
0-100 points (15, 16). Patient-reported Canadian Oc-
cupational Performance Measure (COPM), Knee In-
jury and Osteoarthritis Outcome Score (KOOS) and
performance-reported Timed Up and Go Test (TUG)
were used to evaluate functional expectations and
changes. COPM determines occupational preferences
and priorities; It evaluates perceived occupational per-
formance and satisfaction while performing occupa-
tion. It is used as both goal setting and outcome mea-
sure in clinical education (17). Within the scope of this
evaluation, a semi-structured interview identifies and
lists the problems the participants encounter in the
field of occupational performance (18). The Knee In-
jury and Osteoarthritis Outcome Score (KOOS) com-
prises five distinct subscales: pain, daily living, sports
and recreational activities, symptoms, and quality of
life related to the knee. Each subscale is evaluated in-
dependently, and the score for each ranges from 0 to
100. A score of 100 implies the absence of symptoms,
while 0 points indicate the presence of severe symp-
toms (19, 20). In the TUG test, individuals are asked
to stand up, walk 3 m with the assistive device, turn
around, and return to the chair as quickly as possible.
The time required to perform the action is timed using
a stopwatch. Patients complete two trials and the aver-
age time it takes to complete the test in the hospital
room is recorded in seconds (21).

Statistical analysis

The study’s recorded data underwent statistical analy-
sis using the Statistical Package for the Social Sciences
package program version 24.0 (SPSS Inc., Chicago,
IL, USA). Sociodemographic details of the partici-
pants were documented. The normal distribution of
variables was assessed through visual methods (such
as histograms and probability plots) and analytical
methods (Kolmogorov-Smirnov/Shapiro-Wilk test).
Mean and standard deviation values were used for nu-
merical variables in participants’ demographic infor-
mation, while ratio values and frequency tables were
employed for categorical variables. To assess the par-
ticipants’ level of improvement, scores for symptoms,
pain, function, daily life, sports and leisure activities,
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and knee-related quality of life in the KOOS test were
examined. This included analyzing changes in COPM
performance and satisfaction scores over time, as well
as changes in TUG scores over time, using the Fried-
man test. Subsequently, Pearson correlation tests were
utilized to evaluate the associations between OSA,
COPM, KOOS, and TUG scores.

I
RESULTS
Forty-three participants with an average age of 62.4+4.33

years were included in the study. Demographic data of
the participants are summarized in Table 1.

In the COPM evaluation, problems were noted in
functional mobility (12.5%), productivity activities
(see Fig 1), and spiritual activities (32.5%) among dai-
ly living activities. More than 80% of the participants
stated that they work for more than 12 hours a day in
jobs that require physical strength. The average daily
time that participants spent in income generating ac-
tivities were 8.64 + 3.81 hours. The basic productivity
activities of participants were shown in Figure 1.

There was a significant difference between the func-
tional skills of the participants in the six-week postop-
erative period (p<0.05). The increase in performance
and satisfaction levels of the activities in COPM was
statistically significant (p <0.05). An increase was found
in both the activity performance and satisfaction lev-
els of the participants. However, the change in perfor-
mance and satisfaction levels between assessments was
not clinically significant (less than 2 points change).
According to the KOOS test, a reduction in symptoms,
pain, ADL, sports, and recreational activities was de-
tected in the six-week period (p <0.05); there was no
significant change in knee-related quality of life (p>
0.05). The change found in the TUG test was statistically
significant (p <0.05). The functional recovery findings
of the participants are summarized in Table 2.

The OSA- Competence score was significantly cor-
related with TUG results (r =-0.600; p = 0.001). On the
other hand, it was not in relation with other assess-
ment scores significantly (p>0.05). The COPM satis-
faction variable was found to be significant in terms of
occupational self-perception level (p<0.05). Individu-
als with high perception levels also had high levels of
satisfaction Table 3.
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Table 1. Demographic characteristics of the participants.

Descriptive n (%)
Female 37 (86%)
Gender Male 6 (14%)
Right 20 (46.5%)
Total knee prosthesis Left 14 (32.5%)
Bilateral 9 (%21)
lliterate 18 (41.8%)

Education level

Primary school

23 (53.4%)

Collage 2 (4.6%)
Different surgical history Yes 36(83.7%)
No 7(16.3%)
n: number, %: percentage
Table 2. The functional recovery findings of the participants.
Outcome Time Mean+SD P r
1 2.75%0.13 1-2 0.013*
COPM Performance 2 3.37+0.13 0.0001 1-3 0.001**
3 4.02+0.15 2-3 0.013*
1 38.97+18.36 1-2 0.22
KOOS Symptoms 2 47.31£15.60 1-3 0.10
3 53.84+14.36 0.001 2-3 0.001**
1 22.97+20.50 1-2 0.03*
KOOS Pain 2 33.54+18.48 1-3 0.0001**
3 42.81£15.90 0.0001 2-3 0.0001**
1 30.61+£19.73 1-2 0.02*
KOOS ADL 2 38.06+18.49 1-3 0.002**
3 44.86+16.72 0.0001 2-3 0.001**
1 4.50+10.60 1-2 0.86
KOOS Sport and Rec 2 8.50£10.20 1-3 0.48
3 11.61£10.73 0-0001 2-3 0.04
1 43.91+18.62 1-2 0.001
TUG Test 2 37.354£9.80 1-3 0.001
3 30.11£7.69 0.002 2-3 0.001

1: Preoperative evaluation. 2: Postoperative 3rd week. 3: Postoperative week 6; * p <0.05 ** p <0.001; p": corrected p value for Bonferonni

correction

ADL: Activities of daily living; COPM:Canadian Occupational Performance Measure; KOOS: Knee Injury and Osteoarthritis Outcome Score;
TUG: Timed Up and Go Test; OOL; Quality of Life; Rec: Recovery; SD: Standard deviation, n: Number, %: Percentage

—
DISCUSSION AND CONCLUSION

This study revealed that occupational self-perception

is related to functional performance in the early peri-
od after TKA. However, individual’s statements about
functional recovery (patient-reported evaluations)
were not related to the level of self-perception. In
addition, while knee-related results progressed posi-

tively in the early postoperative period, the changes
in the level of quality of life were not significant. This
study also stated an activity profile of the patients as
a secondary result, which may give valuable informa-
tion for planning measures. Most patients treated for
knee osteoarthritis with total knee replacement have
shown high rates of perfection and good early func-
tional results(22). When evaluating functional results
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Table 3. The Relationships between occupational self perception and functional outcomes

Pearson correlation test OSA occupational OSA occupational value
competence
r P r p

COPM performance 0.233 0.062 0.049 0.766
COPM satisfaction 0.782 0.001 0.653 0.002
TUG test -0.600 0.001 -0.770 0.001
KOOS symptoms -0.036 0.826 -0.095 0.526
KOOS pain -0.179 0.695 -0.041 0.801
KOOS ADL -0.021 0.896 -0.017 0.915
KOOS sport and recreation -0.160 0.924 -0.228 0.158

ADL: Activities of Daily Living, COPM: Canadian Occupational Performance Measure, KOOS: Knee Injury and Osteoarthritis Outcome
Score, OSA: Occupational Self Assessment, TUG: Timed Up and Go Test; QOL; Quality of Life, p<0.05; r: Correlation coefficent

in individuals with TKA, objective outcome measure-
ments and patient-reported outcome measurements
(PROMs) are encountered (23, 24). Physical assess-
ments such as TUG generally provide good results.
The Timed Up and Go test is a recommended assess-
ment of functionality, balance, and walking ability for
people with knee osteoarthritis and is one of the most
commonly used performance-based outcome mea-
sures for TKA (21, 25), performance-based measures
such as TUG provide a more objective response than
patient-reported outcome measures in the acute phase
after TKA (23). Therefore, it is thought that measures
such as TUG may help to identify patients early who
may need additional rehabilitation to reduce the po-
tential for poor outcomes after surgery. In this study,
positive changes were also found in both perceived and
performance-based functional results of individuals in
the early period after TKA. However, surprisingly it
was determined that there was no improvement in the
quality of life levels of the participants in the early pe-
riod. Quality of life is not only bound with physical
measures, it is a biophysicosocail measure that reflects
motive, social status, psychology, etc (26).

Although many studies have stated that the quality
of life of individuals increased after TKA (27-29). Ca-
novas and Dagneaux that there was no change in the
quality of life of approximately 30 percent of patients
(30). As our study revealed similar results with Cano-
vas and Dagneaux we offer individual factors, and un-
realistic occupational goals desired to be achieved in
the early period may have caused the individuals’ qual-
ity of life to not increase at the expected level. Studies

272 Anadolu Klinigi Tip Bilimleri Dergisi, Eyltl 2024; Cilt 29, Sayi 3

may focus on the factors related to quality of life.

Factors such as personal and cultural influences
that affect results after TKA are still not sufficiently
clear (31). In joint replacement, depressed mood was
consistently associated with less improvement in os-
teoarthritis symptoms following surgery, while greater
self-efficacy was variably associated with better (32).
Self-perception holds many cultural, personal factors.
However, the effects of personal characteristics such
as pre-surgical self-perception and self-efficacy are
not yet clear in the literature(33, 34). A significant re-
sult of this study is that occupational self-competence
perception of individuals affects actual performance
levels, but not perceived performance levels. This
study revealed a relationship between occupational
self-perception level and objective evaluation of walk-
ing performances. In other words, the changes in the
functional performance of the individuals during the
surgical process are affected by the individuals’ activity
identities and the sense of self-efficacy about the activ-
ities. High occupational self-perception levels affected
the recovery positively.

Rossi stated that individuals’ functional improve-
ment expectations, i.e. perceived activity performance
and actual performance levels, differ after TKA (24).
Therefore, while examining the recovery, expectations
of the individuals and their functionality should be ex-
amined separately. Studies have shown that surgical ex-
pectations are multidimensional and affected by patient
characteristics and clinical features. Also, preoperative
patient expectations may affect functional outcomes.
Therefore, a more comprehensive understanding of pa-
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tients’ surgical outcome expectations is required (35).
In this study, it can be stated that the functional expec-
tations of the patients before the surgery were not fully
met after the surgery. It can be said that this situation
stems from the unrealistic expectations of the patients
or their low self-efficacy perceptions.

This study showed that KOOS and COPM perfor-
mance scores were not correlated with the OSA score
but in the meantime, the COPM satisfaction variable
was found to be significant in terms of occupational
self-perception. And the change in participants’ per-
formance levels in COPM was not clinically signifi-
cant. Individuals with high perception levels also had
high levels of satisfaction. Participants’ low perception
levels about surgical processes and activities led indi-
viduals to set unrealistic recovery goals and eventually
reached a level of professional engagement below ex-
pectations. Living in rural areas, a low education level
and sociocultural level may cause individuals to have
a lower perception of occupations. This may also af-
fect the expected relation of OSA with COPM results.
The universe in which a person lives, person’s social
and cultural environment, life roles, opportunities and
resources has in accessing occupations can change his
view of the occupation (36). Patient expectations are
sometimes unrealistic. Individuals may have expec-
tations such as having a new knee joint with surgery
and thinking of returning to their old functions. These
expectations vary mostly in relation to the cultural di-
mension of the activity.

In a study conducted with individuals with TKA in
Scotland, when the activities individuals want to do af-
ter surgery were questioned; expectations rose, such as
playing golf or gardening (37). In this study, individu-
als had expectations of gaining independence in reli-
gious activities such as praying. This results shows us
that people have a pain-free life expectancy for differ-
ent activities, and analysis of the activities performed
and expected can also be a factor in deciding which
surgeries will be performed. Cultural influence should
not be forgotten either.

This study examined the recovery process in the
early period after TKA from the occupational per-
spective and the perception of people. In this study,
occupational self- perception levels of the participants
in the early period after TKA surgery were shown to

Productive Activities

iaal J

Figure 1. Productivity activities of participants

affect their walking performance. However, occupa-
tional self-perception level had no effect on patient-
reported functional improvement outcomes. Also, it
was seen that the individuals could not reach the level
of functional independence and quality of life they
wanted to achieve in the early period. Therefore; deter-
mining realistic occupational goals and holding occu-
pational therapy interviews with individuals before the
TKA surgery can positively contribute to the recovery
process of the individuals.

The study had some limitations. Individuals had
difficulty in understanding OSA. Another limitation
of our study was the coexistence of individuals who
underwent unilateral and bilateral arthroplasty, which
heterogenized the group structure.
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Evaluation of falling risk and quality of
life in the elderly

Yaslilarda ddsme riski ve yasam kalitesinin
degerlendiriimesi

Abstract

Aim: The aim of this study is to determine the risk of falling, which is one of the conditions
that threaten the health of the elderly, and to evaluate its relationship with quality of life.
Methods: A cross-sectional study was conducted in a province located in the west of Turkiye
between September and November 2022. The questionnaire was conducted face-to-face in
family health centers after obtaining informed consent from the participants. In this study,
a questionnaire including sociodemographic characteristics, features related to falls, the fall
risk for the older in the community (FROP-Com) screening scale, and the EQ-5D quality of
life scale was used.

Results: The study was completed with 413 participants. The prevalence of falls within the last
year in the study group was 211%. According to FROP-Com screen; 8.0% of the participants
had a low fall risk and 92.0% had a high fall risk. The median EQ-5D index score was 0.7 (mini-
mum=-0.2; maximum=1.0). FROP-Com fall risk was accepted as the dependent variable, the
risk of falling; It was found that it increased 2.5 times in those who did not exercise, 5.1 times
in those who did have balance problems, and 3.6 times in those who used assistive devices
compared to those who did not.

Conclusion: In the Central District of Kutahya, one out of every five people over the age of
65 had a history of falling within the last year. In the study, it is remarkable that there is a
relationship between exercise status and the risk of falling. Falls can be prevented or reduced
by increasing exercise status.

Keywords: Accidental falls; aged; quality of life

Oz

Amag: Bu calismanin amaci, yashlarin sagligini tehdit eden durumlardan biri olan disme riski-
ni belirlemek ve yasam kalitesi ile iliskisini degerlendirmektir.

Yoéntemler: Calisma, Turkiye'nin batisinda yer alan bir ilde Eyltl-Kasim 2022 tarihleri arasinda
yurutulen kesitsel bir calismadir. Anket, katilimcilarin bilgilendirilmis onamlari alindiktan sonra
aile sagligr merkezlerinde yiz yuze uygulandi. Anket formu; sosyodemografik ¢zellikler, dus-
meye iliskin dzellikler, toplumdaki yaslilarda disme riski (FROP-Com) tarama 6lcedi ve EQ-5D
yasam kalitesi 6lcegini icermekte idi.

Bulgular: Arastirma 413 katilimciyla tamamlandi. Calisma grubunda son bir yilda dusme go-
rilme sikligr %211 idi. FROP-Com taramasina gore; katilimcilarin %8,0’1 ytksek disme riskine,
%92,0’'1 dustk dusme riskine sahipti. EQ-5D indeks puan ortancasi 0,7 (minimum=-0.2; maksi-
mum=1.0) idi. FROP-Com dusme riski bagimli degisken olarak kabul edildiginde, disme riski;
egzersiz yapmayanlarda 2,5 kat, denge sorunu olanlarda 5,1 kat, yardimci cihaz kullananlarda
ise kullanmayanlara gére 3,6 kat arttigi belirlendi.

Sonug: Kutahya'nin Merkez ilcesinde 65 yas Ustl her bes kisiden birinde son bir yil icinde dus-
me Oykusu vardi. Calismada, egzersiz durumu ile disme arasindaki iliski dikkat cekmektedir.
Egzersiz durumunun artirilmasi ile dismeler 6énlenebilecek ya da azaltilabilecektir.

Anahtar Sozciikler: Disme; yasam kalitesi; yaslilik
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INTRODUCTION

Falls are the second leading cause of unintentional
injury death worldwide, and they are a major public
health concern (1). Adults over the age of 60 have the
highest number of fatal falls. Approximately one-third
of the elderly worldwide fall, and an estimated 684,000
people die from falls each year, with over 80% of these
deaths occurring in low- and middle-income coun-
tries (2,3). Declines in fertility and mortality in recent
years have increased life expectancy at birth, and the
world’s elderly population is growing. In 2019, the el-
derly population will comprise about 1 billion people
and is projected to increase to 1.4 billion in 2030 and
2.1 billion in 2050 (4). In Tiirkiye, it is seen that the
population aged 65 and over, which is considered the
elderly population, increased from 8.3% (6.5 million
people) in 2016 to 9.7% (8.2 million people) in 2021
(5).

The incidence of falls is an important health prob-
lem among the elderly due to its physical, psychologi-
cal, and social consequences, as well as being a pre-
ventable problem. Therefore, it is very important to
identify the risk factors associated with falls in the
elderly and to develop different algorithms to prevent
falls, improve quality of life and reduce healthcare
costs (6).

Although the causes and risk factors for falls in the
elderly differ according to studies, many risk factors for
falls have been defined. Environmental factors (loose
carpets, slippery bathtubs, poor lighting, unsafe stairs,
unsuitable shoes), medications (antidepressants, seda-
tives, and hypnotics), medical conditions and changes
associated with aging (poor vision, cognitive impair-
ment), nutrition (calcium, which can be classified into
five categories as vitamin D deficiency), and exercise
deficiency are all factors that contribute to falls (7). As
the number of these risk factors increases, so does the
risk of falling (6). As well as physical injury, the psy-
chological consequences, such as the fear associated
with falling, can be equally harmful to the individual
in the long term. It can lead to the need for care, loss of
self-confidence, limitation of daily activities, isolation
from society, and loss of independence, all of which
have a significant impact on a person’s quality of life

(8).

According to the World Health Organization
(WHO), the main goal of health care, in addition to in-
creasing life expectancy, is to “add life to years”, recog-
nizing the importance of high quality of life for people
(8). The fact that the elderly spend their years with the
least health problems, with preventive measures, with
activities that increase their physical and cognitive ca-
pacity, and with a positive outlook on life is defined as
healthy aging. “Healthy elderly” are defined as those
who, on average, have little or no functional decline
for their age group (9). There are variations and differ-
ent classifications in the scales used in the assessment
of quality of life. The most commonly used scales to
evaluate general health status are the Short Form SF-
36, EQ-5D, and World Health Organization Quality of
Life-Brief Form (WHOQOL-BREF) scales (10).

Old age is a period in which the physical abilities
of the individual decrease, the individual’s dependence
on others increases, and the quality of life is negatively
affected. As age progresses, cognitive deterioration in-
creases, and in parallel with this destruction, the daily
activities and quality of life of the elderly are negative-
ly affected. The risk and fear of falling are important
health problems that cause loss of independence in
daily living activities for the elderly and negatively af-
fect their quality of life (11).

The aim of this study is to determine the risk of
falling, which is one of the conditions that threaten the
health of the elderly, and to evaluate its relationship
with quality of life.

|
MATERIAL AND METHODS

A cross-sectional study was conducted in a province

located in the west of Tiirkiye between September and
November 2022. The study population consisted of
38817 people over 65 years of age in the central district
of Kiitahya. The sample size was calculated as 381 in-
dividuals with a confidence level of 95%, a prevalence
of 50% (for unknown cases), and a margin of error of
5%. The study was conducted in six randomly selected
family health centers (22 of the 84 Family Medicine
Units in the central district are located in selected
Family Health Centers) in the central district of Kiita-
hya among people over 65 years of age who were reg-
istered with the relevant family medicine units (10542
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Table 1. Relationship between falling status in the last year and sociodemographic characteristics

Fall status Statlstl.c al Fall risk (FROP-Com) Statlstlf: al
Total (n) analysis* analysis*
otal (n
X% Low risk High risk X3
0 0,
None (n(%)) Yes (n(%)) (n(%)) (n(%)) P
Gender
Man 200 162 (81,0) 38 (19,0) 0,995; 184 (92,0) 16 (8) 0,000;
Woman 213 164 (77,0) 49 (23,0) 0,319 196 (92,1) 17 (7,9) 1,000
Age
65-74 299 244 (81,6) 55 (18,4) ) 283 (94,6) 16 (5,3) .
75-84 98 72 (73,5) 26 (26,5) %’f;g)’ 86 (87,8) 12 (12,2) 3?}2001’
85 and over 16 10 (62,5) 6 (37,5) ’ 11 (68,8) 5(31,2) ’
Marital status
Not married 104 81(77,9) 23 (22,1) 0,092; 92 (88,5) 12 (11,5) 1,779;
Married 309 245 (79,3) 64 (20,7) 0,761 288 (93,2) 21(6,8) 0,182
Education status
Primary school and less 224 175 (78,1) 49 (21,9) 0,193; 206 (92,0) 18 (8) 0,000
Middle school and above 189 151 (79,9) 38 (20,1) 0,660 174 (92,1) 15 (7,9) 1,000
Income status
Income more than expenses 70 55 (78,6) 15 (21,4) 0.394: 64 (91,4) 6 (8,6) 0.080:
Income equal to expenses 272 213 (78,3) 59 (21,7) 0’ 821) 251 (92,3) 21(7,7) 0,961’
Income less than expenses 71 58 (81,7) 13 (18,3) ? 65 (91,5) 6(8,5) ’
Personal daily care
Can'’t 21 9 (42,9) 12 (57,1) 17,319; 13 (61,9) 8 (38,1) 27,275;
Can 392 317 (80,9) 75 (19,1) <0,001 367 (93,6) 25 (6,4) <0,001
Exercise status
Do not 159 116 (73,0) 43 (27,0) 5,558; 134 (84,3) 25 (15,7) 19,353;
Do 254 210 (82,7) 44 (17,3) 0,018 246 (96,9) 8(3,1) <0,001
Sleep status
Irregular 137 96 (70,1) 41 (29,9) 9,682; 118 (86,1) 19 (13,9) 8,476;
Regular 276 230 (83,3) 46 (16,7) 0,002 262 (94,9) 14 (5,1) 0,004
Walking problem
Yes 177 122 (68,9) 55 (31,1) 18,658; 148 (83,6) 29 (16,4) 27,721;
No 236 204 (86,4) 32 (13,6) <0,001 232 (98,3) 4(1,7) <0,001
Balance problem
Yes 123 79 (64,2) 44 (35,8) 22,786; 97 (78,9) 26 (21,1) 38,681;
No 290 247 (85,2) 43 (14,8) <0,001 283 (97,6) 7 (2,4) <0,001
Use of assistive devices
None 251 218 (86,9) 33(13,1) 24,127, 245 (97,6) 6(2,4) 25,387;
Yes 162 108 (66,7) 54 (33,3) <0,001 135 (83,3) 27 (16,7) <0,001
Fall risk (FROP-Com)
Low risk 380 324 (85,3) 56 (14,7) 114,548;
High risk 33 2 (6,1) 31(93,9) <0,001

FROP-Com: Fall Risk for Older People in the Community, n: Number, %: Percentage, *X2: Chi-square test

individuals). Individuals aged 65 and older who ap-
plied to the relevant Family Health Center and agreed
to participate in the study were included. Participants
who did not agree to participate and those who pro-
vided incomplete or incorrect information during the
survey interview were excluded from the study. The
data of the study were obtained by face-to-face inter-
view method by the researchers after obtaining the
informed consent of the participants with a question-
naire form including sociodemographic characteris-
tics, fall risk factors, fall status in the last year, personal
characteristics, Fall Risk Screening Scale for the El-
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derly in the Community and EQ-5D General Quality
of Life Scale prepared by the researchers based on the
literature.

The study was approved by the Ethics Committee
of Kiitahya Health Sciences University Non-Inter-
ventional Clinical Research Ethics Committee (date:
17.08.2022, decision no: 2022/08-18).

In the post-hoc power analysis, since the fall preva-
lence was found to be 21.1% in a study with 413 par-
ticipants, the power of the study was determined to be
99.9%.
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Table 2. Relationship between EQ-5D index score and sociodemographic characteristics

EQ5D Index score Statistical analysis*
Median (min-max) MWU/KWT P
Gender
Man 0,7641 (-0,0748 - 1) -5,138 <0,001
Woman 0,6607 (-0,1584 - 1)
Age
65-74* 0,7444 (-0,1584 - 1) -
75-84° 0,6589 (-0,0748 - 1) 26,734 <0,001
85 and over® 0,4728 (0,0194 - 1)
Marital status
Not married 0,61275 (-0,1584 - 1) -5,789 <0,001
Married 0,7444 (-0,0748 - 1)
Education status
Primary school and less 0,6699 (-0,1584 - 1) -3,655 <0,001
Middle school and above 0,7641 (-0,0748 - 1)
Income status
Income more than expenses 0,6897 (-0,0748 - 1) 4365 0.113
Income equal to expenses 0,7234 (-0,0013 - 1) ? ’
Income less than expenses 0,6607 (-0,1584 - 1)
Personal daily care
Can't 0,4728 (-0,1584 - 1) -4,509 <0,001
Can 0,6897 (-0,0013 - 1)
Exercise status
Do not 0,6392 (-0,1584 - 1) -5,760 <0,001
Do 0,7444 (0,1031 - 1)
Sleep status
Irregular 0,607 (-0,1584 - 1) -5,665 <0,001
Regular 0,7444 (-0,0013 - 1)
Walking problem
Yes 0,5863 (-0,1584 - 1) -8,396 <0,001
No 0,7641 (-0,0013 - 1)
Balance problem
Yes 0,5863 (-0,1584 - 1) -6,402 <0,001
No 0,7444 (-0,0013 - 1)
Use of assistive devices
None 0,7641 (-0,1584 - 1) -6,903 <0,001
Yes 0,5863 (-0,0748 - 1)
Falling status in the last one year
None 0,7444 (-0,0748 - 1) -4,548 <0,001
Yes 0,6299 (-0,1584 - 1)
Falling risk
Low risk 0,7333 (-0,0748 - 1) -5,562 <0,001
High risk 0,5762 (-0,1584-,7733)

*MWU: Mann-Whitnet U test, KW T: Kruskal Wallis test; ** Significance arises between groups a-b and a-c, min: Minimum, max: Maximum,

a: 65-74 age group, b: 75-84 age group, c: 85 and over age group

Falls Risk for Older People in the Community
(FROP-Com) Screen Scale

The score was obtained from the FROP-Com screen
scale, which consists of 3 questions (fall history, activi-
ties of daily living, balance) and was developed by Rus-
sell et al., (12). The answer to each question is scored
between 0 and 3, the minimum score from the scale is
0 and the maximum score is 9. On the scale, 0-3 points
are considered low risk, and 4-9 points are considered
high risk. The necessary permission to use the scale in

Tiirkiye was obtained from the researcher who devel-
oped the scale. There is no Turkish validity and reli-
ability study for the FROP-Com screening tool. Per-
mission to use the scale was obtained from the author
who developed it. The comprehensibility, validity and
reliability of the scale questions were tested in a group
of ten people (Cronbach’s alpha = 0.790). In the data
of our study, the reliability of the FROP-Com screen
was 0.740.
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Table 3. Multiple logistic regression analysis of some personal characteristics with fall risk

95% C.I. for OR

Risk Group Odds Ratio P
Lower Upper

Age 65-74 1
8 75-84 1,079 0,430 2,708 0,871
85 and over 1,824 0,428 7,770 0,416

Personal daily care Can't 1
Can 3,000 0,921 9,773 0,068

Exercise status Do 1
Do not 2,532 1,010 6,346 0,047

Sleep status Regular 1
Irregular 1,233 0,524 2,904 0,631

Walking problem No 1
Yes 2,881 0,884 9,390 0,079

Balance problem No 1
Yes 5,119 1,990 13,165 0,001

Use of assistive devices None 1
Yes 3,596 1,290 10,020 0,014

C.I. for OR: Confidence Interval for Odds ratio, p: p value

Table 4. Correlation relationship between EQ-5D index and FROP-Com Score and some variables

EQ5D Index FROP-Com Score

Age r -0,273 0,269
g P <0,001 <0,001

. r ,221 -0,108
Education status p <0,001 0,028
Income status i o 0eos
p 0,127 0,693

. . r -0,442 0,840
Falling status in the last one year p <0,001 <0,001
r 0,417 -0,299

Current health score P <0,001 <0,001
r 1,000 -0,464

EQ5D Index score P - <0,001
r -0,464 1,000

FROP-Com score P <0,001 -

FROP-Com: Fall Risk for Older People in the Community

EQ-5D General Quality of Life Scale

The scale, which consists of five dimensions: move-
ment, self-care, usual activities, pain or discomfort,
and anxiety or depression, was developed by the Eu-
ropean Quality of Life (Euro-Qol) in 1987 (13). Re-
sponses to each dimension have three options as ‘no
problem, ‘some problemy’ and ‘important problem’
and the scale describes 243 (3°) possible different
outcomes. The 5 dimensions of the scale are used to
calculate an index score ranging from -0.59 to 1. A
score of 0 indicates death, a score of 1 indicates perfect
health, and negative scores indicate conditions such as
unconsciousness and being bedridden. The Turkish
validity and reliability of the scale was conducted by
Kahyaoglu Siit (14).
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Statistical analyses

The data of the study were evaluated with the Jamovi
statistical package program version 2.2.5. Descriptive
data were presented as number, percentage, median,
minimum, and maximum values. Pearson chi-square
test (Yates correction and Fisher’s chi-square test when
necessary) was used to compare categorical variables.
Mann-Whitney U Test and Kruskal-Wallis test were
used to compare groups with continuous variables that
did not fit the normal distribution. In univariate analy-
ses examining the relationship between the risk of falls
and independent variables, a multiple logistic regres-
sion model was created with independent variables
with p<0.1 values. The correlation between variables
was examined using Spearman correlation test. For
statistical significance level of p<0.05 was accepted.
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RESULTS

The study was completed with 413 participants, 200
(48.4%) men and 213 (51.6%) women. The mean age
of the participants was 71.5+6.1 (min=65, max=93),
and 72.4% (n=299) were in the 65-74 age range, 23.7%
(n=98) were 75-84, and 3.9% (n=16) were 85 and over.
74.8% (n=309) of the participants were married; 54.2%
(n=224) had a primary school education or less; and

65.9% (n=272) had income equal to their expenses
(Table 1).

The prevalence of falls within the last year in the
study group was 21.1% (n = 87). Among the partici-
pants, those who could not do their personal daily care
(p<0.001), those who did not exercise (p=0.018), those
with irregular sleep status (p=0.002), those with walk-
ing and balance problems (p<0.001), and those who
used assistive devices (p<0.001), those with a high risk
of falling FROP-Com (p<0.001) The rate of falling in
the last year was higher. There was no relationship be-
tween the falling status in the last year and the vari-
ables of gender, age group, marital status, education
level, and income status (p>0.05).

FROP-Com is higher in those with a high age group
(p<0.001), those who cannot do their personal daily
care (p<0.001), those who do not exercise (p<0.001),
those with irregular sleep status (p=0.004), those who
have walking and balance problems (p<0.001), those
who used assistive devices (p<0.001), and those who
had a fall in the last year (p<0.001) (Table 1).

When the quality oflife of the participants was eval-
uated, the median EQ-5D index score was 0.7 (min=-
0.2; max=1.0). The EQ-5D quality of life index score
was found to be significantly lower in those who have
female gender (p<0.001), those who are in the high age
group (p<0.001), those who are not married (p<0.001),
those who have a primary school and below education
level (p<0.001), those who cannot do personal daily
care (p<0.001), those who do not exercise (p<0.001),
those who have irregular sleep status (p<0.001), those
who have walking and balance problems (p<0.001),
those who use assistive devices (p<0.001), those who
had a fall in the last year (p<0.001) and in those with
a high FROP-Com risk of falling (p<0.001) (Table 2).

FROP-Com fall risk was accepted as the depen-
dent variable, the risk of falling; It was found that it

increased 2.5 times (p=0.047) in those who did not ex-
ercise, 5.1 times (p=0.001) in those who did not have
balance problems, and 3.6 times (p=0.014) in those
who used assistive devices compared to those who did
not (Table 3). The correlation between the participants’
EQ-5D index values and FROP-Com scores with some
variables is presented in Table 4.

I
DISCUSSION AND CONCLUSION

It is known that falls, which are an important health

problem for the elderly in society, have a negative im-
pact on quality of life. Determining the risk of falling
and the prevalence of falls is considered to be crucial
for the proper implementation of protective measures
(15,16). In this study, which examined falls, which are
both an important health problem and reduced quality
of life due to various consequences, approximately two
in ten participants had a history of falling within the
last year, while 8% of participants were found to be at
high risk of falling. Furthermore, those who had a his-
tory of falling in the previous year had a lower quality
of life than those who had not, and those with a high
risk of falling had a lower quality of life than those with
a low risk of falling.

The prevalence of falls within the last year was
found to be 21.1%. A review of the literature shows
that the prevalence of falls in the elderly ranges from
18% to 60.3% (9,17-19). This wide range may be due
to the place, time, and socio-cultural structure of the
society. In addition, because our study asked retro-
spectively about falls within the previous year, the
prevalence may have been lower due to reasons such
as recall and not taking falls seriously.

In our study, although the risk of falling and having
fallen in the last year increased with age, only the rela-
tionship between the risk of falling and age was found
to be statistically significant. Some studies show that
being older increases the risk of falling (3,17,20). No
relationship was found between gender, marital sta-
tus, education, income status, and the risk of falling or
falling status. Similar to our study, no relationship was
found between gender and marital status and the risk
of falling in one study (6). In the study of Wu and Ouy-
ang, the risk of falling has been reported to be higher
in women, married people, and those with physical
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dysfunction (18). In another study conducted in Chi-
na, it was shown that the risk of falling is higher in
women and those living alone (19). It can be thought
that these differences in the relationship between fall
risk and sociodemographic variables may be due to
the structure of the society or the characteristics of the
place and time of the study.

The risk of falling was found to be 2.5 times higher
in those who did not exercise, 5.1 times higher in those
with balance problems, and 3.6 times higher in those
who used assistive devices. There are studies report-
ing that the risk of falling is high in people with low
physical activity and walking problems (17,19,21). An
Indian study of individuals aged 60 to 95 years, found
that those with balance problems were 3.1 times more
likely to fall than those who used assistive devices
(22). It has been reported that deterioration of bal-
ance, which is one of the most important reactive ele-
ments in preventing falls, can lead to increased injury,
disability and falls, and reduced quality of life (23).
Considering that individuals with an increased risk of
falling and with walking and balance problems use as-
sistive devices, it is not unexpected that more falls will
be observed in the population using assistive devices,
although their purpose is to prevent falls.

Some studies that have looked at aging and qual-
ity of life have found that the elderly have a moderate
quality of life (24,25). In our study, the elderly people
included in the study were found to have a low quality
of life. The findings in these studies are similar to the
findings in our study in terms of the relationship be-
tween falls and quality of life (24). This is an expected
situation because of the old age period; it is a period
in which factors such as physical and social regression
and chronic diseases are experienced more common
(26,27). It should also be noted that the results may
vary depending on the diversity of quality of life scales
and differences in scoring. According to our study,
the quality of life of the elderly is lower in older age,
in women, in the elderly with low education, in the
unmarried, and in those who do not exercise. Stud-
ies examining quality of life in the elderly support the
findings of our study (28). In addition to sociodemo-
graphic characteristics, other factors also affect quality
of life. Although the relationship between health status
and quality of life is important at all ages, it is said to be
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more pronounced with age (26,28). In our study, in ad-
dition to the sociodemographic characteristics that af-
fect the quality of life of the elderly, it was determined
that some health conditions and functional levels also
reduced the quality of life. Among them are irregular
sleep, walking problems, balance problems, and the
use of assistive devices. According to these findings,
as the health and functionality of the elderly decrease,
their quality of life also decreases.

Other factors affecting the quality of life are the risk
of falling and the fact that the elderly has fallen in the
last year. Studies investigating the relationship between
falling and quality of life in the elderly have found sig-
nificant relationships between the falling status of indi-
viduals and their quality of life (15,16). The findings of
our study are similar to the findings of these studies in
the literature. In particular, the quality of life was found
to be significantly lower in the elderly with a high risk
of falling than in the elderly with a low risk. According
to our study, the high risk of falling affects the quality of
life of the elderly more than experiencing a fall. The fact
that the risk of falling is high may decrease the quality of
life since the elderly experience constant anxiety, which
decreases their functionality and limits their social par-
ticipation and activities of daily living. From this point
of view, reducing the fall risk of the elderly can increase
both the number of falls and the quality of life by reduc-
ing the perception of a lower risk of falling. Therefore,
this finding suggests that it is particularly important
to determine the risk of falling and the factors that in-
crease the risk of falling.

Among the limitations of the study are the ignoring
of the effect on the prevalence of falls, since those who
lost their lives due to falls could not be determined
and the fact that the elderly, who could not apply to
a health institution, could not be reached because the
study was carried out in family health centers.

In conclusion, the prevalence of falls within the last
year was found to be 21.1%. The risk of falling was dis-
covered to be 5.1 times higher in those with balance
issues, and 3.6 times higher in those who used assistive
devices. Quality of life was affected by many sociode-
mographic and personal characteristics. The quality of
life decreased as the age increased, the educational sta-
tus decreased, and the risk of falling increased in those
with a history of falling.
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Considering that the world population has an in-
creasing proportion of elderly people, it is extremely
important to prevent falls, which are an important
cause of morbidity and mortality in this population. It
is important for local governments to create protective
environments to prevent falls in the elderly. Although
some findings in this study indicate that exercise status
may be related to the risk of falling, further research is
needed to determine the causality of this relationship.
Nevertheless, we believe that increasing exercise status
can prevent or reduce falls. Falls can be prevented or
reduced by increasing exercise status. Researchers rec-
ommend that policymakers focus on the importance
of exercise in the elderly. It should be taken into ac-
count that every attempt to reduce the risk of falling
will not only reduce the health problems caused by
falls in the elderly but also increase the quality of their
lives.

Conflict-of-interest and financial disclosure
The authors declare that they have no conflict of inter-
est to disclose. The authors also declare that they did
not receive any financial support for the study.

REFERENCES
1. Wu S, Ou J, Shu L. et al. MhNet: Multi-scale spatio-

temporal hierarchical network for real-time wearable

fall risk assessment of the elderly. Comput Biol Med.
2022;144:105355.

2. World Health Organization. Step safety: strategies for
preventing and managing falls across the life-course.
Geneva; 2021. 183 p.

3. Bergland A. Fall risk factors in community-dwelling el-
derly people. Norsk Epidemiologi. 2012;22(2):151-64.

4. World Health Organization. Ageing [Internet]. 2020
[cited 2023 Aug 16]. Available from: https://www.who.
int/health-topics/ageing#tab=tab_1

5. Turkish Statistical Institute (TUIK). Elders with statis-
tics [Internet]. 2022 [cited 2023 Aug 16]. Available from:
https://data.tuik.gov.tr/Bulten/Index?p=Istatistiklerle-
Yaslilar-2021-45636

6. Yoo]S, Kim CG, Yim JE, Jeon MY. Risk factors of repeat-
ed falls in the community dwelling old people. ] Exerc
Rehabil. 2019;15(2):275-81.

7. Masud T, Morris RO. Epidemiology of falls. Age Ageing.
2001;30 Suppl 4:3-7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Schoene D, Heller C, Aung YN, Sieber CC, Kemmler W,
Freiberger E. A systematic review on the influence of fear
of falling on quality of life in older people: is there a role
for falls?. Clin Interv Aging. 2019;14:701-19.

Giilhan Giiner S, Nural N, Erden A. Evde Yagayan Geng
Yagllarin ilag Yonetimi, Ev I¢i Diizenlemeleri, Egz-
ersiz Aligkanliklar1 Ve Yasam Kalitesi ile Diigme Risk
Diizeylerinin Belirlenmesi: Pilot Calisma. IKCUSBED.
2017;2(2):13-9..

Haraldstad K, Wahl A, Andenzes R, et al. A systematic
review of quality of life research in medicine and health
sciences. Qual Life Res. 2019;28(10):2641-50.

Gnarli T, Kog Z. 65 Yas Ve Uzeri Yaslilarda Diigme Risk
Ve Korkusunun Giinlik Yasam Aktiviteleri Ve Yasam
Kalitesi Uzerine Etkisi. Giimiishane Universitesi Saglik
Bilimleri Dergisi. 2015;4(4):660-79.

Russell MA, Hill KD, Day LM, Blackberry I, Gurrin LC,
Dharmage SC. Development of the Falls Risk for Older
People in the Community (FROP-Com) screening tool.
Age Ageing. 2009;38(1):40-6.

EuroQol Group. EuroQol--a new facility for the mea-
surement of health-related quality of life. Health Policy.
1990;16(3):199-208.

Kahyaoglu Siit H, Unsar S. Is EQ-5D a valid quality of life
instrument in patients with acute coronary syndrome?.
Anadolu Kardiyol Derg. 2011;11(2):156-62.

Mishra N, Mishra AK, Bidija M. A study on correlation
between depression, fear of fall and quality of life in el-
derly individuals. Int ] Res Med Sci. 2017;5(4):1456-60.
Noh JW, Kim KB, Lee JH, Lee BH, Kwon YD, Heui Lee
S. The elderly and falls: Factors associated with quality
of life A cross-sectional study using large-scale national
data in Korea. Arch Gerontol Geriatr. 2017;73:279-83.
Kamel MH, Abdulmajeed AA, Ismail Sel-S. Risk factors
of falls among elderly living in urban Suez--Egypt. Pan
Afr Med J. 2013;14:26.

Wu H, Ouyang P. Fall prevalence, time trend and its re-
lated risk factors among elderly people in China. Arch
Gerontol Geriatr. 2017;73:294-9.

u PL, Qin ZH, Shi J, et al. Prevalence and related factors
of falls among the elderly in an urban community of Bei-
jing. Biomed Environ Sci. 2009;22(3):179-87.
Alabdullgader A, Rabbani U. Prevalence and Risk Fac-
tors of Falls Among the Elderly in Unaizah City, Saudi
Arabia. Sultan Qaboos Univ Med J. 2021;21(1):e86-93.
Zhao YL, Alderden J, Lind B, Stibrany J. Risk factors for
falls in homebound community-dwelling older adults.
Public Health Nurs. 2019;36(6):772-8.

Dhargave P, Sendhilkumar R. Prevalence of risk factors

Anatolian Clinic Journal of Medical Sciences, September 2024; Volume 29, Issue 3

283



m Anadolu Klin / Anatol Clin

23.

24.

25.

for falls among elderly people living in long-term care
homes. ] Clin Gerontol Geriatr. 2016;7(3):99-103.
Cuevas-Trisan R. Balance Problems and Fall Risks in the
Elderly. Phys Med Rehabil Clin N Am. 2017;28(4):727-
37.

Kantow S, Seangpraw K, Ong-Artborirak P, et al. Risk
Factors Associated with Fall Awareness, Falls, and Quali-
ty of Life Among Ethnic Minority Older Adults in Upper
Northern Thailand. Clin Interv Aging. 2021;16:1777-88.
Arpaci F, Tokytirek §, Bilgili N. Life quality of elderly liv-
ing in the nursing home. Elder Issues Res J. 2015;8(1):1-
11.

284 Anadolu Klinigi Tip Bilimleri Dergisi, Eyltl 2024; Cilt 29, Sayi 3

26.

27.

28.

Deger TB, Ordu Y. Factors Affecting Quality of Life in
the Elderly: A Rural Example. Giimiishane Universitesi
Saglik Bilim Derg. 2022;11(2):574-85.

Kim Y, Lee E. The association between elderly people’s
sedentary behaviors and their health-related quality of
life: focusing on comparing the young-old and the old-
old. Health Qual Life Outcomes. 2019;17(1):131.

Van Nguyen T, Van Nguyen H, Duc Nguyen T, Van
Nguyen T, The Nguyen T. Difference in quality of life and
associated factors among the elderly in rural Vietnam. J
Prev Med Hyg. 2017;58(1):E63-71.



-~ PRENSIPLERI

BiYOMEDIKAL ETIK
PRENSIPLERI

VIDIRCE EDISi0N

TR TR
L} CHn L

Lrvbun
W Erwieg Tisiig

BIYOMEDIKAL ETIK

YEDINCI EDISYON
TOM L. BEAUCHAMP - ]AMES F. CHILDRESS

CEVIREN
M. KEMAL TEMEL

Amerikan filozoflar Tom L. Beauchamp ve James E Childress
tarafindan yazilmis olan ve bir¢ok iilkede benimsenen ana akim
tip etigi paradigmasinin temelini olugturan Biyomedikal Etik Pren-
sipleri, Ttrkiyede de klinik uygulama ve arastirmalarda, tip egitimi,
etigi ve hukukunda esas alinan baglica ilkelerin kaynagidir. Bu ki-
tap, Ingilizce temel eserin yedinci edisyonu ve ilk Tiirkge baskisidur.
Istanbul Tip Fakiiltesi Tip Tarihi ve Etik Anabilim Dali mensubu
Uzm. M. Kemal Temel tarafindan tercime edilmis ve ti¢ yillik ku-
sursuz bir ¢alisma sonucunda basilmigtir. Basta tip ve insani bilim-
ler olmak tizere, Tiirkiyede bilimsel gelisim ve tiretime adanmus bir
kurum olan, Hayat Saglik ve Sosyal Hizmetler Vakfi biinyesindeki
Besik¢izade Tip ve Insani Bilimler Merkezi—BETIM, bu terciimeyi
Tiirk akademisyen ve okurlarin istifadelerine iftiharla sunar.

BETIM KITAPLIGI

g

Ny WW.

kitapyurdu.com



m Anadolu Klin / Anatol Clin Original Research / Orijinal Arastirma

The effect of somatosensory perception
and proprioception on upper extremity
functional skills in children with hemiparetic
and diparetic cerebral palsy

Hemiparetik ve diparetik serebral palsili cocuklarda
somatosensoriyel algi ve propriyosepsiyonun (st
ekstremite fonksiyonel becerilerine etkisi

Abstract

Aim: The aim of the current research is to determine the impacts of somatosensory perception and propriocep-
tion on upper extremity functional skills in children with hemiparetic and diparetic cerebral palsy (CP).

Methods: Children with hemiparetic (n=15) and diparetic (n=15) CP at Gross Motor Function Classification Sys-
tem (GMFCS) I-1ll and Manual Ability Classification System (MACS) I-Ill levels and healthy children (n=15) with a
mean age of 10.71+ 4.09 were enrolled in the research. Somatosensory perception was evaluated with the Ayres’
Southern California Sensory Integration and Praxis Test (SIPT) sub-parameters, kinesthesia (KIN), touch stimulus
localization (TSL), double-touch stimulus localization (DTL), finger recognition (FR), and right-left discrimina-
tion (RLD) tests. Proprioception measurements were performed with a goniometer on the shoulder, elbow, and
hand-wrist. Upper extremity functional skills were evaluated by the Jebsen-Taylor Hand Function Test (JTHFT).
Results: Somatosensory perception and proprioception of the control group were determined to be significantly
better than those of both groups with CP (p<0.05). The somatosensory perception, proprioception, and JTHFT
test results of children with CP were significantly better in the hemiparetics in comparison with the diparetics
(p<0.05).

Conclusion: The study showed that children with CP had lower somatosensory perception levels in their upper
extremities and had proprioceptive losses in their upper extremities in comparison with their healthy peers. It
was shown that diparetic children had lower scores than hemiparetic children in somatosensory perception and
proprioception tests compared to their healthy peers.

It was determined that children with CP had lower hand skills compared to their healthy peers and hemiparetic
children were better than diparetic group in hand skills. It was revealed that children with CP had lower manual
dexterity than their healthy peers, and hemiparetic children had better skills than the diparetic group.
Keywords: Cerebral palsy; hand; perception; proprioception

Oz

Amag: Bu calismanin amaci hemiparetik ve diparetik Serebral Palsi (SP)’li cocuklarda somatoduyusal algi ve prop-
riosepsiyonun Ust ekstremite fonksiyonel becerilerine etkilerini belirlemektir.

Yontemler: Calismaya yas ortalamalari 10,71+ 4,09 olan, Kaba Motor Fonksiyon Siniflama Sistemi (GMFCS) 1-2
ve 3 ile El Beceri Siniflama Sistemi (MACS) 1-2-3 duizeyindeki 15 hemiparetik SP’li cocuk, 15 diparetik SP’li cocuk
ve 15 saglikli cocuk (24 erkek/21 kiz) dahil edildi. Somatoduyusal algi Ayres Guney Kaliforniya Duyu Buttinleme
ve Praxis Testi (SIPT)'nin alt parametreleri olan kinestezi, dokunma uyarisinin lokalizasyonu, ¢ift dokunma uyarisi
lokalizasyonu, parmak tanima ve sag-sol ayirimi testleriyle degerlendirildi. Propriosepsiyon degerlendirmesi icin
omuz, dirsek, el-el bilegine gonyometrik 6lctimi yapildi. Ust ekstremite fonksiyonel becelerileri Jebsen Taylor El
Fonksiyon Testi (JTEFT) degerlendirildi.

Bulgular: SP’li cocuklar ile kontrol grubu arasinda somatoduyusal algl ile propriosepsiyonun farkli oldugu ve bu
parametrelerin de el becerileriyle anlamli olarak iliskili oldugu bulundu (p<0.05). Kontrol grubunun somatodu-
yusal algi ve propriosepsiyonlarinin SP’li gruplara gére anlamli dizeyde daha iyi oldugu bulundu (p<0.05). SP’li
cocuklarin somatoduyusal algi, propriosepsiyon ve JTEFT testlerinde; hemiparetik grubun diparetik gruba gore
anlamli diizeyde daha iyi oldugu bulundu (p<0.05).

Sonug: SP’li cocuklarin saglikh yasitlarina gore Ust ekstremitelerinde daha distk somatosensoriyel algi diizey-
lerine sahip oldugu ve Ust ekstremitelerinde propriyoseptif kayiplarin oldugu belirlendi. Saglikli akranlarina gore
somatosensoriyel algi ve propriyosepsiyon testlerinde diparetik cocuklarin hemiparetiklerden daha dusuk skorla-
rinin oldugu gosterildi. SP’li cocuklarin saglikli akranlarina gore daha dustk el becerilerine sahip olduklari, hemipa-
retik cocuklarin ise diparetik gruba gore daha iyi dlizeyde oldugu belirlendi.

Anahtar Sozciikler: Algl; Ust ekstremite; propriyosepsiyon; serebral palsi
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INTRODUCTION

Cerebral palsy (CP) represents a non-progressive
neurodevelopmental disorder characterized by pos-
ture and movement disorders due to perinatal brain
injury (1). Hence, sensory-motor impairment, which
takes place under the influence of systems including
proprioception, tactile, and vestibular systems, is the
primary problem in CP (2, 3).

The somatosensory system is active from the early
stages of life and plays an important role in sensory-mo-
tor development. The tactile sense develops the earliest
among all senses (4). The somatosensory system is very
important in gross and fine motor development. Infants
use tactile cues to reach an object throughout their lives,
even at the early stages of life. Correct tactile and proprio-
ceptive sensory input is crucial for motor development
during childhood and is especially significant for fine
motor development during the preschool period (5).

Research has indicated that children with CP have
impaired tactile discrimination skills (5). This impair-
ment is closely related to motor losses. It has been ob-
served that motor skills are also impacted in individuals
with impaired somatosensory perception processing
and cause significant functional impairments (6). Stud-
ies have indicated that children with CP also experience
loss of stereognosis, two-point discrimination, and tac-
tile senses (6). As a result of sensory losses, motor learn-
ing required for fine hand skills is also delayed and may
result in clumsiness, decreased sensitivity, or inability to
use extremities in individuals (6). It is known that poor
tactile perception will cause functional impairment in
children with hemiparetic CP (7). While no difference
has been observed in the senses of pain, light touch, and
vibration between the affected side and the less affected
side in these children, a difference has been detected in
tactile, proprioception, and two-point discrimination
senses (8). Children with diparetic CP are stated to have
poor tactile discrimination skills (9).

Proprioception is the somatosensory system that
uses afferent stimuli from muscles, joints, and skin
(10). Proprioception is a sense that ensures the sense
of joint position, kinesthesia, the perception of the re-
sistance and pressure created by the movement in the
joint, and the perception of the body position in space
(10). It provides postural control by working with the
somatosensory, visual, and vestibular systems. Owing

to the somatosensory receptors in the body, appropri-
ate adaptive sensory and motor responses are created by
the integration of the senses from the body (11). Loss
of proprioception in CP arises from the lesion in the
Central Nerve System (CNS) and proprioceptive inputs
to the sensory afferent muscle spindle, Golgi tendon
organ, joint, and cortex is affected. The most common
sensory deficits in CP are stereognosis and propriocep-
tion, which are affected bilaterally (3). The superficial
sense is usually normal in these children, but the senses
of proprioception, stereognosis, and kinesthesia are
adversely impacted. Due to these problems, it becomes
more challenging for children with functional disabili-
ties in the upper extremity to fulfill their roles in society
(12). Difficulties in writing have been observed in chil-
dren due to loss of proprioception, which has also been
associated with poor coordination skills. This leads to
difficulties and delays in motor learning while children
acquire new skills (12). Sensory inputs take a signifi-
cant place in developing motor function and acquiring
functional independence in children with CP. Deficien-
cies in sensory input may delay learning new motor
movements, which may cause disuse of the extremities
and sensitivity (12).

Deficiencies in upper extremity functions due
to their involvement are among the most significant
factors influencing activities of daily living (ADL) in
children with CP (13). Limitations leading to the re-
striction of normal joint movements due to hypertonia
in the upper extremity, loss of grip strength due to iso-
lated finger movements that cannot be performed with
anormal pattern, cortical thumb deformity, inadequa-
cies in manipulation skills, and loss of speed and coor-
dinated movement skills are observed in children with
CP (13). The aim of the current study is to research the
impacts of somatosensory perception and propriocep-
tion on upper extremity functional skills in children
with hemiparetic and diparetic CP.

|
MATERIAL AND METHODS

Participants

Children with hemiparetic and diparetic CP who

were diagnosed by a specialist physician and pre-
sented to the research and treatment unit of SANKO
University Physiotherapy and Rehabilitation Depart-
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ment and their families were included in the study.
When the sample size was calculated with a=0.05 and
power=0.80 in the power analysis, it was decided to
include 2045 children in each group consisting of chil-
dren diagnosed with hemiparetic and diparetic CP
and healthy children. The study was completed with
45 children since there were children who could not
participate in the evaluations due to the pandemic and
various reasons (Figure 1). Children with hemiparetic
and diparetic CP aged between 6-18 who were able to
receive verbal commands, did not have any intellec-
tual disability, had Gross Motor Function Classifica-
tion System (GMFCS) Level<III, had upper extremity
muscle spasticity<2 in accordance with the Modified
Ashworth Scale (MAS), had the Manual Ability Clas-
sification System (MACS)<III, had not undergone sur-
gery or received Botulinum Toxin (Botox) treatment
in the last 6 months, and whose family consent was
obtained were enrolled in the research. All of the chil-
dren’s parents signed the informed volunteer consent
form for this study. Children with joint contractures in
the shoulder, elbow, and hand-wrist and any hearing or
vision problems were excluded from the study. pproval
for the research was received from the SANKO Uni-
versity Non-Interventional Clinical Research Ethics
Committee (date: 07.07.2020, decision no: 2020/07),
and the study was performed in accordance with the
Declaration of Helsinki. The clinical trial number is
NCT05213715.

Outcome measures
The children’s sociodemographic characteristics were
recorded. The somatosensory perception test (touch
stimulus localization test (TSL), double-touch stimu-
lus localization test (DTSL), finger recognition test
(FR), right-left discrimination test (RLD), Jebsen-Tay-
lor Hand Function Test (JTHFT), Modified Ashworth
Scale (MASH), Gross Motor Function Classification
System (GMFCS), Manual Ability Classification Sys-
tem (MACS), and goniometer and kinesthesia tests
(KIN) in proprioception evaluation were used in all
children. A table, chair, and stretcher suitable for the
child who was performed were used in all evaluations.
Somatosensory perception assessment: The sub-
tests of Ayres’ Southern California Sensory Integration
and Praxis Test (SIPT) (touch stimulus localization
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test, double-touch stimulus localization test, finger
recognition test, and right-left discrimination test)
were used (14). Before the assessment, the children
were explained how the tests would be conducted. Be-
fore the test, the children’s eyes were closed, or an eye
patch was used. All assessments were carried out bilat-
erally in the following order:

Touch stimulus localization test (TSL): During the
test, the child’s hand, wrist, and forearm, respectively,
were touched once with a pencil first, and he/she was
requested to show the touched area with his/her finger.
The distance between the place touched with the pen-
cil and the place pointed by the child was measured
with a ruler and recorded in centimeters (cm). If the
distance between the touched location and the dis-
tance touched by the child was far from the touched
location, it indicated poor tactile perception (14).

Double-touch stimulus localization test (DTSL):
Two different points, left hand-right cheek, right
hand-left hand, left cheek-right cheek, left hand-left
cheek, right hand-left cheek, and right hand-right
cheek, were touched simultaneously with two separate
pencils. The child was requested to show both points
touched. The total score was written by giving 2 points
if the child knew both points, 1 point if he/she knew
one point, and 0 points if he/she did not know any of
the points. In the scoring in which the best value was
measured out of 12, the lower this value was, it was
interpreted as the worse tactile perception to the same
extent. (14).

Finger recognition test (FR): The child was re-
quested to put his/her hands on the table, and 16 dif-
ferent points (right-left) were touched with a pencil.
The child was requested to show the touched points
with his/her finger. It was scored as 1 point in case of
a correct answer and 0 points in case of an incorrect
answer. The total score was acquired by summing the
scores of both hands. A higher score indicates good
tactile perception (14).

Right-left discrimination test (RLD): The child
was asked to repeat 10 commands, respectively: ‘Show
me with your right hand, touch your left ear, hold this
pen with your right hand, touch my right hand, etc’ If
the correct answer was given in the first three seconds,
2 points were scored; if the correct answer was given
in ten seconds 1 point scored; if no answer was given
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Table 1. Comparison of demographic information between groups

Hemiparetic (n:15)

Age (y)
Height
Weight (kg)

BMI
Sex (m/f)

Percent (%)

mean+SD

8.67 + 3.64

1.29 +0.12

28 £11.57

16.11 + 3.4
5/10

33.3/66.7

Diparetic (n:15)

mean+SD

11.87 +3.7

142 +0.16

40.53 +£17.33

19.29 +491
8/7

53.3/46.7

Control (n:15)

Test statistics
mean+SD
11.6 +4.37 KW-H=6.718
1.5+£0.21 KW-H=9.619
46.07 + 16.89 KW-H=9.958
19.64 + 3.53 F=3.528
11/4
KW-H=4.714
73.3/26.7

p

0.035**

0.008**
0.007*%*

0.038*

0.003*

*p<0,05; SD: Standart Deviation, n: Number, m: Male, f: Female, F: One way Anova, KW-H: Kruskal-Wallis test, a: Hemiparetic-control, b:

Diparetic-control, c: Hemiparetic-diparetic, kg: kilograms, y: year, BMI: Body Mass Index

Table 2. Comparison of categorical variables between groups

Hemiparetic

Diparetic

Control

(n:15) (n:15) (n:15) X P
n (%) n (%) n (%)
Dominance
Right 12 (80) 11(73.3) 11 (73.3)
0.246 0.884
Left 3(20) 4(26.7) 4(26.7)
Gross Motor Function Classification System (GMFCS)
1 15 (100) 9 (60) 15 (100)
15.150 0.001**
2 0(0) 6 (40) 0(0)
Manuel Ability Classification System (MACS)
1 12 (80) 2(13.3) 15 (100)
2 3(20) 10 (66.7) 0(0) 33.178 0.001**
3 0(0) 3(20) 0(0)
**p<0,01; n: number, %: Percent, X* Chi-square test
Table 3. Comparison of somatosensory perception tests of groups
Somatosensory Perception Heg:i:pla 51- e;tic I()Iillie;rse;ic ((:::;20)1 Test statistics P
mean+=SD mean+SD mean+SD
KIN (right) 35.24 £7.35 31.86 £ 4.51 39.93 +4.95 KW-H=10.301 0.006*
KIN (left) 34.55 +5.83 30.47 £5.92 39.35 +3.55 KW-H=15.812 0.001*"
ﬁ"cg:;:zg:’;itt‘;:f?;sti‘;’“l“s 633+2.4 7.65+2.38 5.01+2.56 F=4.383 0.019%
f:gli‘;‘:ﬂ’:fglt’ (S;is"i‘)‘lus 836 +3.28 10.14 £ 4.1 6.75+2.8 F=3.646 0.035%
E‘C’;‘ll:;zttl‘::l‘tl‘ess:‘(“ﬁ‘]‘};‘f) 1353+ 0.92 1273+ 1.53 13.8 +0.41 KW-H=6.804 0.033
Finger recognition (FR) 14.67 + 1.59 14.33 +1.84 15.67 £ 0.62 KW-H=6.962 0.031*
Right-left discrimination (RLD) 16.53 £2.47 16 £3.09 18.47 + 1.81 KW-H=7.417 0.025>

*p<0,05; SD: Standart deviation, F: One way Anova, KW-H: Kruskal-Wallis test, a: Hemiparetic-control, b: Diparetic-control, c: Hemiparet-

icdiparetic, KIN: Kinesthesia
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Table 4. Comparison of proprioception of the groups

Hemiparetic Diparetic Control
(n:15) (n:15) (n:15) P

Shoulder flexion (right) 9 +5.87 13.06 + 6.54 6.60+ 5.87 0.026**
Shoulder flexion (left) 11+ 4.35 15.06+ 7.43 7.46+ 5.79 0.009"
Shoulder abduction (right) 9.66 +5.43 19.93+ 8.47 9.93 +5.45 0.002*
Shoulder abduction (left) 12.26 +5.72 22.86+ 8.02 12+ 5.87 0.000*
Elbow flexion (right) 3.96 £ 3.50 8.30+ 5.22 4.76+ 4.38 0.018*
Elbow flexion (left) 5.10 £ 3.35 6.63+ 4.42 5.63+5.39 0.623

Elbow extension (right) 4.50 +3.72 7.96+ 5.46 3.43+ 3.43 0.018*
Elbow extension (left) 6.10 +4.17 10.70+ 7.58 4.43 +3.61 0.023*
Supination (right) 440 +£2.13 10.06+ 5.56 4.60+ 4.38 0.008*
Supination (left) 6.40+ 2.94 11.53+ 6.10 3.86+ 2.61 0.001*
Pronation (right) 4.60 +2.87 9.26+ 4.94 4+3.44 0.003*
Pronation (left) 6.86 + 4.42 10.26+ 4.75 3.66 +2.38 0.001**
Wrist flexion (right) 5.80+ 3.27 12.60+ 6.73 2.73 £3.05 0.000**
Wrist flexion (left) 6.80+ 3.07 14 + 3.44 5.46 + 3.06 0.000**
Wrist extension (right) 4+ 2.36 7.13+ 3.60 2.60 * 2.66 0.001**
Wrist extension (left) 4.06 +2.08 8.13+3.99 4.13 +£3.15 0.006***

*p<0,05, n: Number, Kruskal-Wallis test, a: Hemiparetic-control, b: Diparetic-control, ¢: Hemiparetic-diparetic

Table 5. Comparison of jebsen taylor hand function test (JTHFT) values between groups

JTHFT Hemiparetic (n:15)  Diparetic (n:15) Control (n:15) Test statistics P
meantSD mean+SD meantSD

Card flip (right) 7.35+1.96 11.21 +7.86 4.32+1.18 KW-H=25.084 0.001**
Card flip (left) 8.91 +£2.88 12.31 + 8.69 4.28 £0.71 KW-H=28.582  0.001**
Putting objects in the can (right) 10.57 £ 1.99 14.69 + 5.41 7.19+13 F=18.206 0.009*
Putting objects in the can (left) 13.21 +3.87 16.16 +7.42 7.01 +£1.47 KW-H=27.842 0.001**
Stacking checkers (right) 6.83+3.3 11.26 + 8.29 2.66 + 0.99 KW-H=27.204 0.001**
Stacking checkers (left) 8.71 £5.78 12.19 +7.95 2.95+0.88 KW-H=27.331 0.001**
Move empty cans (right) 7.05 +2.49 9.27 +4.15 3.43+0.73 KW-H=27.204 0.001**
Move empty cans (left) 8.29 £3.08 10.81 + 4.69 375+ 1.15 KW-H=27.331 0.001**
Move full cans (right) 8.72 £2.89 10.94 + 4.94 4.18 £1.17 F=15.682 0.001**
Moving full cans (left) 9.27 £4.15 12.32£4.92 4.19+1.18 F=17.742 0.001*%
f,i;lﬁt")g beans with a spoon 23344656 34.08 + 15.67 1499+11.69  KW-H=18218 0.005%
Picking beans with a spoon (left) 31.09 + 8.07 39.06 + 18.39 15.31 £ 8.03 KW-H=19.117  0.001**

*0,05; SD: Standart deviation, n: Number, %: Percent, F: One-way Anova, KW-H: Kruskal-Wallis test, a: Hemiparetic-control, b: Diparetic-
control, c: Hemiparetic-diparetic, JTHFT: Jebsen Taylor Hand Function Test
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Assessed Tor
chigibility (n=65)

Cxcluded (n=20)
Mot meeting inclusion criteria (n=15)
Declined to participate (n=3)

Didn't join all assessments (n=2)

Allocated (n—=43)

Analysis

Hemiparetic CP
(n=15)

Diparetic CP
{n=15)

Peer-aged controls
(n=15)

Figure 1. Flow chart showing the experimental design of the study (n: Number)

0 points scored. The total score was recorded by sum-
ming all of the questions scored (14).

Jebsen-Taylor Hand Function Test (JTHFT): The
JTHFT, which is utilized in the 6-18 age range, com-
prises 6 subtests that represent hand function in daily
life. The application time is 15-45 minutes (min). A
scaled board is utilized to ensure a standard arrange-
ment of objects in the test. The time during which all
activities are performed is recorded with a stopwatch
(15). Activities in the test’s sub-parameter are turn-
ing over 5 cards, putting 6 objects in a can, stacking
4 checkers, picking up an empty can, picking up a full
can, collecting 5 kidney beans with a dessert spoon,
and writing. All parameters except writing were mea-
sured in this study. Before the assessment, the child
was told how to perform the steps in the test. The child
started the test with the start command. When he/she
finished the activity, the stopwatch was stopped, and
the activity completion time was recorded in seconds.

Modified Ashworth Scale (MAS): It is the most fre-
quently used clinical scale for assessing spasticity. It is
used to assess muscle tone during passive movement
of the muscle in the affected extremity. Muscle tone
is scored from 0 to 4 (16). This scale, whose applica-

bility in Turkish has been tested in children with CP,
has been determined to be the most effective and reli-
able method for evaluating spasticity. All of the upper
extremity muscles’ tone was measured in the supine
position.

Gross Motor Function Classification System (GM-
ECS): It represents a standard classification system for
categorizing the gross motor skills of children with CP
between levels I and V (17).

Manual Ability Classification System (MACS): It
represents a classification system formed in order to
classify the hand skills of children with CP aged be-
tween 4-18, e.g., grasping and releasing objects in daily
life, and how they utilize their hands while holding ob-
jects. The MACS is defined at five levels (I-V). Level I
shows that the child can grasp and use objects easily
and successfully, while Level V demonstrates that the
child cannot use objects independently and there is a
severe decrease in function performance (18).

Proprioception: The goniometric measurement
was used for upper extremity shoulder flexion-ab-
duction, elbow flexion-extension, forearm supina-
tion-pronation, and hand-wrist flexion. The child
was requested to close his/her eyes or turn the head
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opposite to the assessed side and perform the move-
ments slowly during the test. First, the physiotherapist
showed the movement passively in the full range with
the eyes open so that the child could fully perceive the
movement. Then, after stopping for 3 seconds at the
last point reached, the child returned to the starting
position. The child was requested to repeat the same
movement. The point at which the child came was
measured angularly. Afterward, he/she was asked to
do the movement in half range. The physiotherapist
showed the same movement of the child in half range.
After stopping for 3 seconds at the point reached, the
child returned to the starting position. The child was
requested to perform the same movement. The angular
value of the last point reached was measured. Finally,
the difference between the value for the full range and
the value for the half range was recorded. Angular val-
ues determined for the measurement were evaluated
with Kendall McCreary degrees (19).

Kinesthesia test (KIN): This test is one of Ayres’
somatosensory perception tests evaluating motion
perception. 10 lines are intersecting each other on
a 28X43 cm test form, for the right and left hand, in
separate directions and of different lengths. The child’s
eyes were closed, and starting from the right hand, he/
she was asked to move his/her index finger of the right
hand from the starting point to the end point of ev-
ery line. Afterward, the child’s index finger was placed
again at the starting point, and he/she was asked to
repeat the movement. The difference in distance be-
tween the point where the child ended the movement
and the endpoint of the real line was measured using a
ruler and recorded. The total value for the right and left
acquired was subtracted from 50 and recorded (20).

Statistical analysis

Statistical Package for the Social Sciences package pro-
gram version 24.0 (SPSS Inc., Chicago, IL, USA was
used in statistical analysis. As descriptive statistics,
mean+tstandard deviation values were given for nu-
merical variables, while number and percentage val-
ues were given for categorical variables. The confor-
mity of the data to the normal distribution was tested
by the Shaphiro-Wilk test, and the Kruskal-Wallis and
Dunn’s multiple comparison tests were carried out in
comparing the non-normally distributed variables in
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three independent groups, and the one-way ANOVA
and LSD multiple comparison tests were employed
for the normally distributed variables in three inde-
pendent groups. The chi-square test was conducted
to test the correlation between categorical variables.
The correlation between two continuous variables was
assessed by Pearson’s correlation coefficients. P-value
<0.05 was accepted as statistically significant in all
measurements.

|
RESULTS
The mean age of all children in the study (n=45)

(hemiparetic (n=15), diparetic (n=15), and healthy
control (n=15)) was 10.71+4.09. Of the children, 24
(53.3%) were male, and 21 (46.7%) were female. Upon
comparing the demographic data of the children in the
research, a significant difference was detected between
the three groups concerning age, height, weight, and
body mass index (BMI) (p<0.05). In the pairwise com-
parison of the groups, age, height, weight, and BMI
values were revealed to be significantly higher in favor
of the control group between the hemiparetic and con-
trol groups (p=0.032, p=0.002, p=0.002, p=0.020, re-
spectively). Age, height, weight, and BMI values were
determined to be significantly higher in favor of the
diparetic group between the hemiparetic and diparetic
groups (p=0.02, p=0.046, p=0.035, p=0.036, respec-
tively). The diparetic and control groups were simi-
lar in terms of age, height, weight, and BMI (p<0.05)
(Table 1).

The three groups were similar in terms of domi-
nant extremity. However, a significant difference was
identified between the groups with regard to GMFCS
and MACS levels (p=0.001). The GMFCS and MACS
levels of the diparetic group were revealed to be sig-
nificantly lower than those of the hemiparetic and con-
trol groups (GMFCS p=0.001, p=0.001, respectively)
(MACS p=0.001, p=0.001, respectively) (Table 2).

Upon comparing the somatosensory perception
tests of the hemiparetic, diparetic, and control groups,
a significant difference was determined between the
groups in all sub-parameters (p<0.05). When the
groups were compared in pairs, a significant differ-
ence was detected between the hemiparetic and con-
trol groups in favor of the control group in terms of
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left-hand KIN, FR, and RLD values (p=0.023, p=0.049,
p=0.028, respectively). Upon comparing the diparetic
and control groups, a significant difference was ob-
served in favor of the control group in all sub-param-
eters of the somatosensory perception test (p<0.05).
However, no significant difference was revealed in any
of the sub-parameters when the hemiparetic and dipa-
retic groups were compared (p>0.05) (Table 3).

Upon comparing the proprioception of all groups,
a significant difference was determined between the
groups in all parameters except left elbow flexion
(p<0.05). In the pairwise comparison of the groups,
no significant difference was revealed in any param-
eter between the hemiparetic and control groups
(p>0.05). When the diparetic and control groups were
compared, a significant difference was identified in
favor of the control group in all parameters except
right-left elbow flexion (p<0.05). In the comparison
of the hemiparetic and diparetic groups, a significant
difference was observed in favor of the hemiparetic
group in right-left shoulder abduction, right elbow
flexion, right forearm supination, right forearm pro-
nation, right-left wrist flexion, and left wrist exten-
sion (p=0.005, p=0.002, p=0.026, p=0.049, p=0.025,
p=0.039, p=0.000, p=0.027, respectively) (Table 4).

When the JTHFT completion times were com-
pared, a significant difference was determined between
the three groups (p<0.01). The JTHFT test completion
time of the control group for all sub-parameters was
significantly lower compared to those of the hemipa-
retic and diparetic groups (p<0.01). In the pairwise
comparison of the hemiparetic and diparetic groups, a
difference was determined in favor of the hemiparetic
group only in the parameters of putting 6 objects in
the can with the right hand and displacing 5 full cans
with the left hand, among the JTHFT sub-parameters
(p=0.002, p=0.032) (Table 5).

I
DISCUSSION AND CONCLUSION

This study examined the impacts of somatosensory

perception and proprioception on upper extremity
functional skills in children with hemiparetic and di-
paretic CP and compared them to their healthy peers.
It was determined that children with CP had lower
somatosensory perception levels in their upper ex-

tremities and experienced proprioception losses in
all joints of the upper extremities compared to their
healthy peers. In terms of hand skills, it was revealed
that children with CP were adversely affected in com-
parison with their healthy peers, and the hand skills
of hemiparetic children were at a better level in some
sub-parameters of the JTHFT in comparison with the
diparetic group. Concerning somatosensory percep-
tion parameters, hemiparetic children were more im-
pacted than their healthy peers in terms of only KIN,
FR, and RLD. However, diparetic children were found
to be more affected in all somatosensory perception
levels than their healthy peers, whereas no difference
was detected between the upper extremity somato-
sensory perception levels of hemiparetic and diparetic
children. In terms of upper extremity proprioception,
it was seen that children with CP were adversely af-
fected in comparison with healthy children, but pro-
prioception effects in all upper extremity joints of di-
paretic children were higher than those of hemiparetic
children.

As a result of damage to the central nervous sys-
tem, about 90% of children with CP have tactile and
proprioceptive dysfunctions (21, 22). Upon review-
ing studies on somatosensory perception, they are
observed to focus on children with autism spectrum
disorder, and studies on children with CP have not
examined the impacts in terms of different clinical
types (23, 24). Among the studies in the literature, the
research by Megan et al. indicated that most children
with hemiparetic CP had poor tactile perception, and
as a result, functional disorders were observed (7). A
study carried out by Sagner et al. on children with CP
revealed that children with CP had poor tactile per-
ception in comparison with the healthy group (9).
Cooper et al. found that sensory loss in hemiparetic
children was higher than in healthy children, which af-
fected both body halves in hemiparetic children (22).
Our study determined that the tactile perception levels
of healthy children were better than children with CP
in terms of upper extremity somatosensory perception
sub-parameters. The results of healthy children in the
KIN (left) FR, and RLD tests were better in compari-
son with hemiparetic children. The difference in kin-
esthesia on the left was associated with the lower num-
ber of children’s left-dominant extremity preference.
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These results suggested that hemiparetic children who
could not recognize fingers and discriminate between
right and left might have difficulties perceiving tactile
stimuli. All somatosensory perceptions of children
with diparetic CP were worse than those of the hemi-
paretic and control groups. As a result, it was conclud-
ed that children with CP perceived tactile stimuli less,
and the tactile systems of children with diparetic CP
were more impacted. Unlike the literature, this situa-
tion demonstrated the importance of conducting up-
per extremity somatosensory perception tests in clin-
ics for children with diparetic CP in terms of forming
evaluation and treatment programs.

Kinesthesia disorder was more common in chil-
dren with CP (25). Another study using the Ayres kin-
esthesia test researched the impacts of dance therapy
on praxis in children with dyslexia. Dance was found
to be significant in the perception of kinesthesia (26).
In the present research, it was found that children with
CP had worse kinesthetic sense than healthy children.
The kinesthetic sense was most affected in the dipa-
retic group. The above-mentioned findings are in line
with the literature in that they demonstrate certain
levels of kinesthetic losses in different clinical types
in children with CP. Evaluation of the upper extrem-
ity kinesthetic sense in children with CP of different
clinical types will contribute to inadequate studies in
the literature.

Studies have shown that children with CP expe-
rience losses in proprioception, stereognosis, tactile
sense, and two-point discrimination compared to
healthy individuals (7, 25). In a study evaluating the
proprioception of the upper extremity in children
with hemiparetic CP and healthy children, Lewis et
al. concluded that children with hemiparetic CP had
worse proprioceptive sense than healthy children
(27). Duque et al. assessed and compared the senses
of pressure, proprioception, and stereognosis in the
upper extremity between congenital hemiparetic chil-
dren and their peers. In conclusion, they reported that
pressure, proprioceptive, and stereognosis senses were
affected in hemiparetic children (28). Other studies
examined elbow proprioception in the goal-directed
target-matching task of children with hemiparetic CP
and concluded that they made more matching errors
in the arm on the affected side (29). In their study car-
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ried out with children with CP and healthy children,
Hoon et al. found that children with CP experienced
losses in their tactile sense and proprioception (30).
Our study in which we evaluated proprioception in the
upper extremities revealed that healthy children had
better proprioception than children with CP, similar
to the literature. It was observed that upper extrem-
ity proprioception was affected more in children with
diparetic CP compared to hemiparetic children. Our
study determined that children with hemiparetic CP
had better levels of proprioceptive senses in many
joints of the upper extremity than healthy children.
This is thought to originate from the fact that the
dominant hand of hemiparetic children is mostly on
the right side and their MACS and GMFCS levels are
high. Our study results also differ from the literature
in that hemiparetic children, in case of high functional
levels and hand skills, can reach proprioception levels
similar to their healthy peers when using their domi-
nant hand.

Upper extremity problems in children with CP are
among the most important things that adversely affect
daily life (13). In children with CP who have deficien-
cies in hand skills, difficulties are observed in activities
requiring the use of both hands when the clinical pic-
ture is accompanied by functional and sensory losses
in the upper extremity and various postural disorders
(31). Accordingly, we think it is important to investi-
gate upper extremity functional skills, somatosensory
perception tests, and upper extremity proprioception
in children with CP. Identifying deficiencies that affect
upper extremity dysfunction with these evaluations
may contribute to the rehabilitation programs of pedi-
atric physiotherapists clinically.

Hand functions consisting of gross and fine mo-
tor skills are important for a persons independence
in ADL. Furthermore, cognitive, motor, and sensory
losses adversely affect independence in daily life. Up-
per extremity involvement is observed in all clinical
types, regardless of the clinical type, severity, or dis-
tribution of CP. In addition to combined reactions
in hemiparetic CP, conditions such as loss of upper
extremity function, decreased movement quality,
and a slowdown in movement, can be observed, es-
pecially with hand-wrist problems (32). In diparetic
CP, deficiencies in fine motor skills and decreased en-
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durance are observed in the upper extremities. This
adversely affects functionality by revealing abnormal
movement patterns in the child. Although children
with diparetic and hemiparetic CP have similar upper
extremity tone levels, children with hemiparetic CP
have slightly more severe deformities and relatively
worse motor control than the diparetic group (33).
In the literature, it was seen that the proximal regions
were usually included in studies evaluating upper ex-
tremity skills, and the clinical types of children with
CP were mostly spastic hemiparetic children in these
studies (29). Studies investigating the functional skills
of children with diparetic CP are rare (34). Our study
found that the functional skills of children with CP
were worse compared to their healthy peers. How-
ever, it was observed that children with hemiparetic
and diparetic CP did not differ in terms of functional
hand skills. The reason for this is thought to be due to
the high number of children in the hemiparetic group
with better functional levels according to MACS and
GMECS. This demonstrated that children with CP ex-
perienced losses of hand skills, independent of clini-
cal type, tone, and deformities. These results indicate
that diparetic children should also be evaluated in
terms of hand skills.

The study by Elbasan et al. compared children with
diparetic CP and their healthy peers and evaluated
the independence levels and functional hand skills of
these children in daily life. It was observed that chil-
dren with CP were adversely affected in comparison
with the control group in all evaluation parameters
(34). Another study evaluated the hand skills of chil-
dren with hemiparetic CP and healthy peers by the
JTHFT. As a result, it was found that the functions and
physical properties of hemiparetic CP on the affected
side were worse compared to the dominant side of the
healthy group in the same age group. In another study
assessing hand function in the literature, the JTHFT
was used in children with hemiparetic and quadripa-
retic CP, similar to our study. This study revealed that
the hand function of those with hemiparetic CP was
better than those with quadriparetic CP, except for the
writing parameter, and they completed the tests faster
(35). In our study, it was concluded that the hand skills
of children with CP were adversely affected compared
to their healthy peers, but the hand skills of the di-

paretic and hemiparetic groups did not differ. In this
respect, our results demonstrated the importance of
evaluating hand skills not only in the spastic hemipa-
retic and quadriparetic groups but also in individuals
with spastic diparetic CP. It was seen that children with
diparetic CP were slower than hemiparetic children in
the JTHFT sub-parameter of throwing small objects
with the right hand and displacing 5 full cans (left).
As aresult, it was determined that children with hemi-
paretic and diparetic CP completed the JTHFT more
slowly and in a longer time in comparison with healthy
children. Hence, it was concluded that the hand skills
of both CP groups were adversely affected compared
to their healthy peers (34). In this respect, the results
of our study also support the literature, showing that
hand skills should be considered important in dipa-
retic children with bilateral spastic involvement as well
as in spastic hemiparetic children.

This study suggested that the group with more
proprioception involvement had a longer JTHFT time
and proprioceptive losses in children with diparetic
CP caused a longer JTHFT time. It was found that
the JTHFT completion times were shorter since the
control group had better proprioception than chil-
dren with CP. Better proprioception in the hemipa-
retic group compared to the diparetic group resulted
in shorter JTHFT times of the hemiparetic group than
the diparetic group. Based on the obtained results, it
can be interpreted that proprioception affects hand
skills, and the weak proprioception on the affected side
in children with CP causes them to not use their hands
actively, leading to the decreased quality of move-
ment and a prolongation of its duration. All sensory
systems, such as proprioception and somatosensory
perception, interact with each other in children with
CP. Hence, we think that sensory systems, also includ-
ing hand functionality in the upper extremity, are im-
pacted, which is an element that should be considered
in the evaluation. According to these results, we think
that somatosensory perception and proprioception af-
fect functional skills in the upper extremities, and the
current study will contribute to the literature in this
respect.

This study’s limitation is that proprioception mea-
surements were performed using only a goniometer.
It has been suggested that the use of advanced pro-
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prioceptive measurements such as isokinetic devices
in children with CP may yield more objective results.
Furthermore, in terms of somatosensory perception
tests, detailed evaluations such as the SIPT are recom-
mended to be carried out in children with CP of differ-
ent clinical types with a higher population in further
research. Another limitation of our study is that since
the children participating in the study were generally
young, the SIPT assessments were done with their eyes
closed, and their focusing time was short. Therefore, it
is suggested that the test interval time can be extended
in future research. In addition, there was a significant
difference between the MACS levels of children with
CP in this study. However, we believe that the inclu-
sion of homogeneous groups of children with CP with
similar MACS levels in further studies may yield more
reliable results.

The current study demonstrated that children with
CP had lower somatosensory perception levels in their
upper extremities than their healthy peers and pro-
prioception losses were observed in all joints of the up-
per extremity. It was observed that the somatosensory
perceptions of hemiparetic children were lower com-
pared to their healthy peers. However, it was revealed
that diparetic children were impacted more than their
healthy peers in all somatosensory perception levels,
whereas there was no difference between the upper
extremity somatosensory perception levels of hemipa-
retic and diparetic children. It was found that children
with CP had proprioceptive losses in the upper extrem-
ity compared to healthy children, but proprioceptive
losses in all upper extremity joints of diparetic children
were higher than those of hemiparetic children. The
hand skills of children with CP were lower than those
of their healthy peers, and hemiparetic children were
at a better level in some parameters compared to the
diparetic group. It was revealed that the propriocep-
tion and somatosensory perception disorders of chil-
dren with CP adversely affected their hand activities
in daily life, and it was also important to evaluate their
somatosensory perception levels to increase the level
of independence in upper extremity hand functions.
Also, this study revealed that more research about so-
matosensorial and proprioseptive therapy models like
sensory integration therapies in children with cerebral
palsy should be investigated.
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Miyop hastalarda sikloplejinin korneal
keratometrik 6lciimlere etkisi

Effect of cycloplegia on corneal keratometric
measurements in myopic patients

Oz

Amag: Bu calismanin amaci oftalmolojik muayenede sikloplejik-midriyatik olarak kullanilan
%! siklopentolat hidroklorir damlanin korneal keratometrik degerlere etkisini arastirmak,
siklopleji-midriazis sonrasi dlctlen keratometrik degerlerin refraktif cerrahi ve biyometrik he-
saplamalarda kullanilip kullanilamayacagdini ortaya koymaktir.

Yéntemler: Kesitsel prospektif planlanan ¢alismaya, Ocak 2022-Nisan 2023 tarihleri arasinda
rutin g6z muayenesi icin poliklinige basvuran saglikli eriskin 110 hastanin sag gozU dahil edildi.
Standart otorefraktokeratometreyle (Topcon KR 8100) olctlen korneal keratometrik veriler
(K1, Kimm, K1 aks, K2, K2mm, K2 aks, K ortalama, korneal astigmatik deger) %1 siklopento-
lat hidroklortr 3 defa damlatildiktan 45 dakika sonra elde edilen siklopleji sonrasindaki kera-
tometrik 6lctmlerle karsilastirildi.

Bulgular: Olgularin medyan yasi 25 (minimum 18-maksimum 40 vil) idi. Cinsiyet dagilimi
esitti. Olgularin siklopleji 6ncesi dlctlen K1, Kimm, K1 aks, K2, K2mm, K2 aks, K ortalama, ko-
rneal astigmatik degerlerinde siklopleji-midriyazis sonrasinda istatiksel olarak anlamli fark
saptanmadi (p>0,05).

Sonug: Saglikli eriskin bireylerde korneal keratometrik degerler %1 siklopentolat ile olusturulan
siklopleji-midriyazisten etkilenmemektedir.

Anahtar Sézciikler: Astigmatizm, kornea, midriyaz, siklopentolat, siklopleji

Abstract

Aim: The purpose of this study was to investigate the effect of 1% cyclopentolate hydro-
chloride drops used as cycloplegic-mydriatic in ophthalmologic examination on corneal kera-
tometric values and to determine whether keratometric values measured after cycloplegia-
mydriasis can be used in refractive surgery and biometric calculations.

Methods: The cross-sectional prospective study included the right eye of 110 healthy adult
patients who presented to the outpatient clinic for routine ophthalmologic examination be-
tween January 2022 and April 2023. Corneal keratometric data (K1, Kimm, K1 axis, K2, K2mm,
K2 axis, K mean, corneal astigmatic value) measured with a standard autorefractokeratom-
eter (Topcon KR 8100) were compared with keratometric measurements after cycloplegia
obtained 45 minutes after 3 instillations of 1% cyclopentolate hydrochloride.

Results: The median age of the patients was 25 years (minimum 18-maximum 40 years).
Gender distribution was equal. There were no statistically significant differences in corneal
keratometric values (K1, Kimm, K1 axis, K2, K2Zmm, K2 axis, K mean, corneal astigmatic value)
before and after induction of cycloplegia (p>0.05).

Conclusion: Corneal keratometric values are not affected by cycloplegia-mydriasis induced
by 1% cyclopentolate in healthy adult subjects.

Keywords: Astigmatism, cyclopentolate, cycloplegia, cornea, mydriasis
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Sikloplejinin keratometriye etkisi g

GiRiS

Sikloplejik ajanlar giiniimiiz oftalmoloji pratiginde;
akomodasyonun engellenmek istendigi refraksiyon
muayenelerinde, intraokiiler inflamasyonlarda (iiveit,
endoftalmi) iris sifinkterinin gevsetilerek (midriyazis)
posterior sinegilerin 6nlenmesinde, kornea tlserle-
rinde siliyer spazma bagli agrinin giderilmesinde ve
kuvvetli pupil dilatasyonunun istendigi intraokiiler
cerrahiler 6ncesinde siklikla kullanilirlar. Muskarinik
asetil kolin reseptorlerine baglanarak parasempatoli-
tik etkiyle sifinkter pupilla kasini ve siliyer adaleyi fel¢
ederek etki gosterirler. Refraksiyon muayenesi esna-
sinda kullanildiginda latent kirma kusurlarinin mani-
fest hale gegmesini saglarlar. Bu sebepten otiirii refrak-
tif kusurlarin saptanmasinda akomodasyon spazminin
engellenmesi igin sikloplejik ajanlarin kullanilmas:
kritik 6neme sahiptir (1-3). Guntiimiizde sikloplejik-
midriyatik etki elde etmek icin topikal olarak kulla-
nilan antimuskarinik (antikolinerjik) bes adet ajan
bulunmaktadir. Bunlar; homatropin hidrobromid,
skopolamin hidrobromid, atropin siilfat, siklopentolat
hidroklorid ve tropikamiddir. Atropin, sikloplejik ajan
olarak her ne kadar altin standart olarak kabul edilse
de etkisinin yavag baslamasi, uzun stirmesi, sistemik
ve lokal yan etkilerinin daha sik olmas: nedeniyle ye-
rini tropikamid ve siklopentolata birakmustir (4). Sik-
lopentolat ise tropikamide gore daha kuvvetli ve uzun
stireli siklopleji ve midriazis saglar (5).

Sentetik antikolinerjik bir ajan olan siklopentolat
hidrokloriir 1950’1i yillarin baginda kullanima sunul-
mustur (6,7). Lokal ve sistemik yan etkilerinin at-
ropine gore daha az olmasi, etkisinin hizli baslamasi
sebebiyle okiiler parasempatolitik etki arzu edilen du-
rumlarda atropine alternatif olmus ve giintimiizde goz
polikliniklerinde kullanilan temel sikloplejik ajan ha-
line gelmistir (8). Diinyada %0,5-1-2’lik dozlar1 mev-
cutken iilkemizde yalnizca %1’lik ticari preparati (Sik-
loplejin®, Abdi Ibrahim Ila¢ San, Istanbul) bulunur.
Sikloplejik etkisi damlatildiktan 25-75 dk sonra baglar
ve etkisi 6-24 saat i¢cinde son bulur (9). Sikloplejik ref-
raksiyon muayenesinde standart protokol olarak bir ya
da iki damla %0,5 veya %1’lik soliisyonu damlatildik-
tan 30 ile 60 dk sonra dl¢lim yapilmasi énerilmektedir
(10). Siklopentolatin okiiler yan etkileri iritasyon, su-
lanma, alerjik blefarokonjonktivit, konjonktival hipe-

remi, artmis goz i¢i basinci iken, sistemik yan etkileri
ise uyusukluk, ataksi, oryantasyon bozuklugu, tutarsiz
konusma, huzursuzluk ve gorsel haliisinasyonlardir.
Prematiire bebeklerde karinda distansiyon ve nekroti-
zan enterokolit de bildirilmistir (11-13).

Keratometri kornea kurvatiiriiniin ol¢iilmesidir.
Kornea saghginin gostergelerinden biri olarak kabul
edilir. En dogru ve kesin keratometrik ol¢timler kera-
tokonus gibi ektazik hastaliklarin saptanmasinda, ref-
raktif cerrahi uygulamalarinda, kontakt lens pratigin-
de ve katarakt cerrahisi 6ncesinde goz i¢i merceginin
glictiniin hesaplanmasinda vazgecilmez degere sahip-
tir. Astigmatizmanin korneal ya da lentikiiler kaynakli
olup olmadiginin ortaya konulmasinda, korneanin en
dik ve en diiz aksinin belirlenmesinde korneal kera-
tometrik ol¢timler mutlaka yapilmalidir. Meridyenler
aras1 anormal keratometrik farklilik korneal astigma-
tizmaya yol agarak ciddi ametropi yaratip erken yaglar-
dan itibaren ambliyopinin bir sebebi olabilir (14-17).
Keratometri 6l¢iimiinde altin standart yéntem manuel
yontem olan Javal keratometresi olarak kabul edil-
mekle birlikte giiniimiizde daha ¢ok dijital cihazlar;
otorefraktokeratometre, korneal topografi/tomografi
cihazlar1 ve biyometri cihazlar1 kullanilmaktadir. Bu
cesitli cihazlarin Javal keratometrisiyle benzer sonug-
lar verdigi gosterilmistir (18).

Bu ¢aligmanin amaci %1 siklopentolat kullanilarak
yapilan siklopleji sonrasi elde edilen keratometrik de-
gerlerin siklopleji oncesi yapilan dl¢iimlerle karsilas-
tirmak ve boylece siklopleji sonrasinda 6l¢iilen kor-
neal keratometrik verilerin refraktif cerrahi ve biyo-
metrik hesaplamalarda kullanilip kullanilamayacagini
ortaya koymaktir.

|
GEREC VE YONTEMLER

Ocak 2022-Nisan 2023 tarihleri arasinda rutin goz
muayenesi veya gozliik talebiyle poliklinigimize bas-

vuran, sikloplejik muayenesi yapilmis, 18-40 yas arasi
110 hastanin (55 erkek, 55 kadin) sag goziiniin tibbi
kayitlar calismaya dahil edildi. Calisma igin Helsinki
Deklarasyonu cercevesinde Ondokuz Mayis Univer-
sitesi Klinik Arastirmalar Etik Kurulu'ndan izin alin-
d1 (tarih 11.05.2023, karar no:2023/159). Daha once
herhangi bir goz cerrahisi (katarakt, refraktif, pterji-
um, glokom, vitrektomi vb) gegirenler, herhangi bir
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Tablo 1. Olgularin siklopleji 6ncesi ve sonrasi keratometrik verileri ve p degerleri

Siklopleji 6ncesi

Siklopleji sonrasi p

Keratometrik deger Medyan (min-maks) Medyan (min-maks)

K1(D) 43,12 (40,25-46,50) 43,25 (40,25-46) 0,679*
K1(mm) 7,83 (7,26-8,38) 7,82 (7,32-8,38) 0,984*
K1 (aks) 160 (5-180) 160 (5-180) 0,359*
K2 (D) 4424 (41,25-47) 44,25 (41,25-46,75) 0,733*
K2 (mm) 7,64 (7,18-8,17) 7,62 (7,22-8,17) 0,247*
K2 (aks) 85 (5-180) 85 (5-180) 0,888*
K (ort)-D 43,75 (41,13-46,75) 43,87 (40,75-46,38) 0,925*
Astig K-D 0,75 (0-4,75) 075 (0-4,75) 075"

D: Diyoptri, mm: Milimetre, min: Minimum, maks: Maksimum, K1: Diiz keratometri, K2: Dik keratometri, Astig K: Korneal astigmatizma,

*Wilcoxon testi, ort: ortalama

edinsel ya da kalitsal korneal patolojiye sahip olanlar,
siklopentolat alerjisi 6ykiisii olanlar, aktif keratit ya da
konjonktivit olanlar, korneal skar, nistagmus ya da al-
binizmi olanlar, hipermetrop olanlar, l¢timleri etki-
leyebilecek her tiirlii korneal, lentikiiler, vitreus ya da
retinal patolojisi olanlarin tibbi kayitlar1 ¢aliymadan
dislandi. Snellen egeliyle 6lgiilen gorme keskinligi 1,0
tam olan, miyop ve/veya astigmat kirma kusuruna sa-
hip gozler caligmaya dahil edildi.

Tim hastalara Oncelikle refraksiyon muayenesi
daha sonrasinda 6n segment ve fundus muayenesi-
ni igeren tam bir oftalmolojik muayene yapildi. Sik-
loplejik muayene igin olgulara 5 dk ara ile 3 kez %1
siklopentolat (Sikloplejin®, Abdi Ibrahim ilag Sanayi
ve Ticaret AS, Tiirkiye) damlatildi. 45 dk sonra kera-
tometrik dl¢timler ayni hekim tarafindan tekrarlandi.
Topcon KR 8100 (Tokyo, Japonya) otorefraktometre
ile 6lgiilen keratometrik degerler (en diiz-K1 ve en
dik-K2 korneal kiricilik diyoptrisi, korneal egrilik ya-
rigaplari, korneal egrilik akslari, ortalama keratometri,
korneal astigmatizm) siklopleji dncesi ve sonrasi bir-
birleriyle kargilastirildi. Ortalama keratometrik deger
(K ort) ve korneal astigmatizma (Astig K) hesaplama-
sinda agagidaki formiiller kullanild.

Ortalama Keratometrik Deger = (K1+K2)/2

Korneal Astigmatizma=K2-K1

Siklopleji sonrasi olgiilen keratometrik degerler-
den siklopleji oncesi degerlerin ¢ikartilmasiyla elde
edilen delta (A) degerlerinin sferik ekuvalanla kore-
lasyonu da degerlendirildi.
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istatistiksel analiz

Verilerin istatistiksel degerlendirmesinde SPSS (Sta-
tistical Package for the Social Sciences software for
Windows, version 22.0, IBM, Chicago, IL, USA) bil-
gisayar paket programi kullanilmigtir. Oncelikle ve-
rilerin normal dagilim gésterip gostermedigi Kolmo-
gorov-Smirnov testi ile analiz edildi. Normal dagilim
gosteren stirekli degiskenler ortalama + standard sap-
ma, gostermeyenler medyan (minimum-maksimum)
olarak, kategorik veriler say1 ve yiizde olarak ifade
edildi. Siklopleji 6ncesi ve sonrasi 6l¢iilen verilerin egit
dagilmadiginin goriilmesi iizerine data Wilcoxon testi
ile analiz edildi. Degiskenler arasinda korelasyon olup
olmadigina Spearman korelasyon analizi ile bakildi
Tim analizlerde p<0,05 degeri istatistiksel olarak an-
laml kabul edildi.

I
BULGULAR
Calismaya dahil edilen 110 olgunun medyan yast 25

yil idi. Cinsiyet dagilimi esitti. Olgularin kirma ku-
surlarinin sferik ekuvalani medyan -2,93 diyoptri (D)
(min -7,00 maks -0,12 D) idi. Siklopleji 6ncesi medyan
K1 degerleri 43,12 (D), 7,83 mm, aks 160 derece; med-
yan K2 degerleri ise 44,24 D, 7,64 mm, aks 90 derece,
medyan ortalama keratometrik deger K(ort) 43,75 D,
medyan korneal astigmatizma (Astig K) 0,75 D olarak
saptandi.

Siklopleji sonrast medyan K1 degerleri 43,25 D,
7,82 mm, aks 160 derece; medyan K2 degerleri 44,25
D, 7,62 mm, aks 85 derece, medyan ortalama kerato-
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Resim 1. Siklopleji oncesi ve sonras dlgiilen keratometrik verilerin farkinin sferik ekuvalanla korelasyonu
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Resim 2. Siklopleji oncesi ve sonras: 6lgiilen keratometrik verilerin farkinin sferik ekuvalanla korelasyonu

metrik deger K (ort) 43,87 D, medyan korneal astig-
matizma (Astig K) 0,75 D olarak olgiildii. Siklopleji
Oncesi ve sonrasi tiim keratometrik degerler Tablo 1de
ozetlendi.

Siklopleji 6ncesi ve sonrasi dl¢iilen keratometrik
degerlerde; K1(D), K1 (mm), K1 (aks), K2 (D), K2
(mm), K2 (aks), K (ort), Astig K istatistiksel olarak
anlaml fark saptanmadi. Tum p degerleri Tablo 1de
ozetlendi.

Siklopleji sonras: elde edilen keratometrik deger-
lerden, siklopleji 6ncesi degerlerin ¢ikartilmasiyla elde
edilen delta (A) degerlerle (AK1, AKlmm, AKlaks,
AK2, AK2mm, AK2aks, AKort, A Astig K) sferik eku-
valan arasinda herhangi bir korelasyon olmadig: sap-
tandi. Tim p degerleri Resim 1 ve 2'deki grafiklerde
gosterildi.

I
TARTISMA VE SONUC

Goziin toplam kiricilik giiciiniin @igte ikisi kornea tara-

findan saglanmaktadir. Korneanin kiricilik giiciiniin ve
kurvatiiriiniin 6l¢tilmesine ise keratometri denilmek-
tedir. Korneal keratometrik verilerin en dogru sekilde
ol¢tilmesi, korneal astigmatizmanin degerlendirilme-
sinde, korneal ektazik hastaliklarin tanisinda, refraktif
cerrahi planlamasinda, kontakt lens uygulamalarinda
ve katarakt cerrahisi dncesi goz i¢i mercegin giiciiniin
hesaplanmasinda vazgecilmez 6neme sahiptir.

Bu ¢aligmada, saglikli eriskin olgu popiilasyonun-
da 110 olgunun 110 sag goziinde standart otorefrakto-
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keratometreyle 6lgiilen korneal keratometrik degerle-
rin, %1 siklopentolat hidrokloriir damlayla olusturu-
lan siklopleji-midriyazis sonrasinda istatistiksel olarak
anlamli degisim gostermedigi saptandi.

Saitoh ve ark. 28 hastanin 28 goziinde (yas ortala-
mast 31,1£5,6 yil) Orbscan topografi cihaziyla, mid-
riyazis ve miyozisin korneanin 6n ve arka yiiziine
etkilerini arastirmiglardir (19). Tropikamid-fenilefrin
kombinasyonuyla elde ettikleri siklopleji-midriyazis
sonrasinda, korneanin 6n ve arka yizinin dizles-
tigini, pilokarpin kullanarak olusturduklari miyozis
sonrasinda ise kornea 6n ve arka yiiziiniin diklestigini
saptamislardir. Ortalama aksiyel keratometrik giiciin
ise midriyazisten etkilenmedigini bildirmislerdir (19).
Mevcut ¢alismada korneal egrilik yaricapinin midri-
yazisten etkilenmemesi Saitoh ve ark’in ¢alismasiyla
karsitlik olustururken ortalama aksiyel keratometrik
gliclin degismemesi ise benzerlik gostermektedir. Bu
karsitlik, Saitoh ve ark’in standart otorefraktometre ye-
rine topografi cihazi tercih etmis olmalarindan, farkli
midriyatikler kullanmalarindan ve caligmalarindaki
olgu sayisinin diisitk olmasindan kaynaklanmis ola-
bilir. Cheng ve ark. ise ¢aligmalarinda yas ortalamasi
9,1+2,8 yil olan 114 pediatrik hastanin 114 sag géziin-
de, parsiyel optik koherent interferometre (IOL Mas-
ter, Carl Zeiss, Jena Almanya) cihaziyla tropikamid
ile elde edilen sikloplejinin refraktif l¢ctimlere ve bi-
yometrik degerlere olan etkisini arastirmiglardir (20).
Tropikamid kullanimiyla saglanan siklopleji-midri-
yazis sonrasinda ortalama, minimum ve maksimum
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keratometrik degerlerde anlamli diislis saptamuslar,
korneanin siklopleji sonrast siliyer kaslarin gevseme-
siyle daha diiz bir hal aldigin1 belirtmislerdir. Maksi-
mum keratometrik degerden minimum keratometrik
degeri ¢gikartarak hesapladiklar: korneal astigmatizma
degerinin ise sikloplejiden etkilenmediginin altin1
¢izmislerdir. Maksimum ve minimum keratometrik
degerlerde diisiis bulmalar1 mevcut ¢aligmanin sonug-
lartyla kargitlik olusturmaktadir. Bu farklilik Cheng ve
ark.;1n olgu popiilasyonunun pediatrik yas grubundan
secilmesinden, siklopentolat yerine tropikamid tercih
edilmesinden ve bu yas grubunda sklera ve korneanin
daha elastik bir yapisinin olmasindan kaynaklandigin
ditsiindiirmektedir. Bir diger sebep ise mevcut ¢alis-
mada kullanilan standart otorefraktometre yerine IOL
Master biyometri cihazi kullanmalarindan olabilir.
Pediatrik olgu popiilasyonundaki bir diger ¢alismada
(8,5£2,1 yil) Ho ve ark. %0,125 atropin ile olusturu-
lan sikloplejinin okiiler parametrelere olan etkisini
irdelemis standart otorefraktokeratometre kullanarak
(Topcon KR-8800, Tokyo, Japonya) ol¢iilen ortalama
keratometrik degerlerin sikloplejiden etkilenmedigini
rapor etmislerdir. Pediatrik popiilasyonda atropin ile
standart otorefraktokeratometre kullanilarak yapilan
bu ¢aligma, erigkinlerde %1 siklopentolat ve standart
otorefraktokeratometreyle yapilan mevcut ¢aligmayla
benzer sonuglar bildirirken, Cheng ve ark’in yine ben-
zer yas grubunda tropikamid ve IOL Master kullanarak
yaptiklar1 ¢alismanin sonuglariyla ters dismektedir.
Benzer pediatrik yas grubunda (9,20+1,65 y1l), Hashe-
mi ve ark. %1 siklopentolat ve Allegro Biograph (Wa-
veLight AG, Erlangen, Almanya) biyometri cihaziyla
yaptiklari ¢aligmada ise ortalama korneal keratometrik
degerin sikloplejiden etkilenmedigini belirtmislerdir
(22). Erigkinlerde optik disiik koherent reflektometre
biyometri cihaziyla (Lenstar LS 900, Haag-Streit AG,
Koeniz, Isvigre) farkli iki sikloplejik-midriyatik ajanin
(%1 siklopentolat - %0,5 tropikamid) 6n segment pa-
rametrelerine ve goz i¢i mercek hesaplamalarina olan
etkilerini arastirdiklari caligmalarinda Tasc1 ve ark. her
iki midriyatik-sikloplejik ajanin maksimum ve mini-
mum keratometrik degerleri etkilemedigi sonucuna
ulasmuslardir (23). Eriskinlerde ikili Scheimpflug ka-
mera sistemi iceren Galilei cihaziyla (Ziemer, Zurih,
Isvigre ) %1 siklopentolat kullanarak yaptiklar1 ¢alig-
mada Bagheri ve ark. da Tagc1 ve arklin paralelinde,

korneal astigmatizmanin sikloplejiden etkilenmedi-
gini rapor etmislerdir (24). Megwas ve ark. eriskin
popiilasyonda, Javal keratometrisiyle elde ettikleri
korneal ortalama egrilik yaricapinin %1 siklopentolat
kullanim1 sonras1 30-60 ve 90. dakikada etkilemedigi-
ni gostermislerdir (25).

Literatiirdeki ¢aligmalarin birbirleriyle farkli ya da
benzer sonuglar bildirmesi, kullanilan sikloplejik ajan-
larin ve keratometri cihazlarimin farkli olmasindan,
¢alisma popiilasyonlarinin yas araliklarinin degisme-
sinden kaynaklanmuis olabilir.

Sonug olarak bu ¢alismada g6z hastaliklar: polikli-
niklerinde en yaygin kullanilan midriyatik-sikloplejik-
lerden biri olan %1 siklopentolat hidrokloriiriin, yine
refraktif muayenede ve keratometrik 6lgiimlerde en
sik kullandigimiz cihazlardan biri olan standart oto-
refraktokeratometrenin korneal keratometrik verileri-
ni saglikl eriskinlerde etkilemedigi saptandi. Mevcut
¢aligmanin farkli yag gruplar1 ve daha genis serilerle
teyit edilmesi literatiire daha fazla katk: saglayacaktir.

Cikar catismasi ve finansman bildirimi

Yazar bildirecek bir ¢ikar ¢atigmast olmadigini beyan
eder. Yazar bu ¢alisma i¢in higbir finansal destek alma-
digin1 da beyan eder.

|
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baglaminda her gecen giin daha da zenginlesirken, Tiirk¢e olarak yapilmis
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The effect of acute and chronic harmaline
administration on penicillin-induced epileptiform
activity in rats

Sicanlarda akut ve kronik uygulanan harmalinin penisilin ile
olusturulmus epileptiform aktivite tzerine etkisi

Kayhan Ozkan', Serif Demir’

' Department of Physiology, Faculty of
Medicine, Duzce University

Abstract

Aim: Harmaline (HR) is a monoamine oxidase inhibitor (MAQI) and antioxidant alkaloid obtained from Banis-
teriopsis caapi and Peganum harmala, where experimental studies have been conducted to support modern
medicine. The electrophysiological impact of short-term and long-term HR treatment on the penicillin G-induced
epileptic model in rats was examined in this study.

Methods: Eighty-four adult male Wistar rats were randomly assigned to two groups: one received a single dose/
day of HR, and the other received repeated doses/days of HR. Each group was further divided into six subgroups
based on the dose of HR (10, 50, and 100 mg/kg). Epileptiform activity (EA) was triggered in the experimental
groups with intracortical penicillin administration. Electrophysiological data were collected and analyzed using
electrocorticography (ECoG). The serum levels of superoxide dismutase (SOD), catalase (CAT), glutathione per-
oxidase (GPx), and glutathione reductase (GR) were measured using the Enzyme-Linked Immuno Sorbent Assay
(ELISA) method to assess the free radical scavenger effects of HR. The latency, frequency, and amplitude of EA
waves and serum antioxidant marker levels were analyzed statistically.

Results: There was no observed EA in the sham group. Nevertheless, the results showed that both acute and
chronic HR treatment increased the seizure threshold dose-dependently (p<0.05). It was observed that the acute
HR group reduced the frequency and amplitude of spike-wave discharges up to the 10th period, compared to
the control and other groups, and did not affect these parameters in the remaining periods. No significant differ-
ence was observed in the chronic groups in terms of spike wave frequency and spike-wave amplitude, except for
some time periods. In addition, while there was a significant increase in antioxidant enzyme levels of the chronic
HR group compared to the control and other groups (P<0.05), there was no significant difference in the acute
groups.

Conclusion: It was observed that HR did not affect spike wave frequencies and amplitudes in all acute groups,
except for the 10th period and in chronic HR groups. HR prolonged the latency to first EA onset in acute and
chronic groups and may have an antioxidant effect with long-term use.

Keywords: Antioxidants; electrocorticography; epilepsy; harmaline; monoamine oxidase

Oz

Amag: Harmalin (HR), modern tibbi desteklemek amaciyla deneysel ¢alismalarin yapildigi Banisteriopsis caapi ve
Peganum harmala bitkilerinden elde edilen, monoamin oksidaz inhibitért (MAOI) ve antioksidan bir alkaloiddir. Bu
calismada kisa sureli ve uzun sureli HR tedavisinin sicanlarda penisilin G ile induklenen epileptik model tizerindeki
elektrofizyolojik etkisi incelenmistir.

Yéntemler: Seksen dort yetiskin erkek Wistar sican rastgele iki gruba ayrildi. Akut gruba tek doz/giin HR, kro-
nik gruba tekrarlayan doz/giin HR verildi. Her grup ayrica HR (10, 50 vel00 mg/kg) dozuna gore alti alt gruba
ayrildi. intrakortikal penisilin uygulamasiyla deney gruplarinda epileptiform aktivite (EA) tetiklendi. Elektrofizy-
olojik veriler, elektrokortikografi (ECoG) kullanilarak izlendi ve analiz edildi. HR’nin serbest radikal temizleyici et-
kilerini degerlendirmek icin stiperoksit dismutaz (SOD), katalaz (CAT), glutatyon peroksidaz (GPx) ve glutatyon

reduktazin (GR) serum seviyeleri Enzim Bagli immuno-Sorbent testi (ELISA) yéntemi kullanilarak olctldi. EA Received/Gelis : 07.02.2024
dalgalarinin latensi, frekansi ve amplittdi ile serum antioksidan belirtec duzeyleri istatistiksel olarak analiz edildi. Accepted/Kabul: 15.04.2024
Bulgular: Sham grubunda EA gértlmedi. Ancak sonuglar hem akut hem de kronik HR tedavisinin ndbet esigini DOI: 10.21673/anadoluklin.1433359

doza bagli olarak arttirdigini gésterdi (p<0.05). Akut HR grubu kontrol ve diger gruplarla karsilastirildiginda dik-

en dalga desarjlarinin sikligi ve genliginde 10. periyoda kadar dusurtrken, kalan periyotlarda bu parametreleri .

etkilemedigi g6zlendi. Kronik gruplarda diken dalga frekansi ve diken dalga genligi agisindan bazi zaman dilimleri Kayhan Ozkan ) )
. - . . . . ) . Duzce Universitesi, Tip Fakultesi, Fizyoloji

disinda anlamli fark gortlmedi. Ayrica kronik HR grubunun antioksidan enzim duzeylerinde kontrol ve diger gru- S i .

. T Anabilim Dali, Duzce, Turkiye
plara gére anlamli bir artis gorultrken (P<0.05) akut gruplarda anlamli fark olusmadi. E-mail: kayhanozkan @hotmail.com
Sonug: Harmalinin Kronik HR gruplarinda ve akut HR gruplarinin 10. periyotundan sonra diken dalga frekanslarini
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INTRODUCTION

Epilepsy, distinguished by recurring and sudden sei-
zures, ranks as the fourth most prevalent neurological
disorder, following stroke, migraine, and Alzheimer’s
disease. Despite encompassing diverse structural alter-
ations such as genetic factors, traumatic brain injury,
central nervous system infections, or brain tumors,
approximately 65% of patients exhibit no discernible
cause (1). Currently, around 65 million people world-
wide receive treatment for epilepsy (2). Despite the
treatment with classical, second, or third-generation
antiepileptic drugs targeting the underlying patho-
physiological processes of epileptogenesis, approxi-
mately 30% of epilepsy patients still exhibit resistance
to these drugs (3). Additionally, the existing antiepi-
leptic medications used in treatment often come with
significant side effects, necessitating the use of two or
more antiepileptic drugs for some patients. Epileptic
seizures develop due to an increase in excitatory neu-
rotransmitters such as glutamate or a decrease in in-
hibitory neurotransmitters like gamma-aminobutyric
acid (GABA). Hence, antiepileptic drugs either aug-
ment GABA activity in the brain or manifest their
impact through the inhibition of glutamate receptors
(4). Therefore, these substances acting on neurons may
generally cause a delay in epileptiform activity. For this
purpose, the harmaline we used in the study may af-
fect the pathways involved in the formation of epilepsy
(Hypothesis 1, H,).

> H,: Harmaline prolongs the latency of epilepti-

form activity.

Abnormal discharges and spike waves appear in
the electroencephalography (EEG) during epilepto-
genesis. Several epilepsy models using experimental
animals, such as cats and rats, have been developed to
understand the pathways in epilepsy. In these studies,
epilepsy models were created by administering peni-
cillin G intraperitoneally, and electroencephalographic
recordings were obtained. Spike wave discharges were
recorded, and various drug efficacies were evaluated.
Furthermore, local application of penicillin to the cor-
tex surface or interior also reported the induction of
epileptiform activity. Recent research has turned to
medicinal plants intending to suppress epileptic sei-
zures (Hypothesis 2, H.).

> H,: Harmaline reduces the EA frequency and
amplitude of spike waves.

The antioxidant properties of various experimen-
tal models have demonstrated a reducing effect on
the severity and frequency of seizures. Many plants
are known to have anticonvulsant effects, and various
electrophysiological studies are being conducted with
these anticonvulsant and antioxidant plants. One such
medicinal plant is Peganum harmala (5). These alka-
loids were first isolated from Peganum harmala and
Banisteriopsis caapi in 1847 (6). The seeds of the plant
have been employed in the treatment of various ail-
ments such as fever, diarrhea, subcutaneous tumors,
joint diseases, cough, diabetes, hypertension, and
asthma (7-8). However, the traditional use of Pega-
num harmala has increased in the past two decades.
Studies on the use of Peganum harmala seeds date
back to 1980, while research on harmaline began in
2000. These studies predominantly focus on revealing
the analgesic, antitumor, anti-inflammatory, broncho-
dilator, anticonvulsant, and antiepileptic properties of
harmaline. There are also studies investigating the an-
ticonvulsant properties of Peganum harmala and the
effect of harmaline on seizure thresholds (9).

The dry seeds of the plant contain approximately
5.6% harmaline, 4.3% harmin, 0.6% harmalol, and
0.1% tetrahydroharmine, which are known as human
monoamine oxidase (MAQ) inhibitors (10). More-
over, the beta-carboline harmaline, with a molecular
formula of C13H14N2O, has been reported to ex-
hibit antidepressant, anxiolytic, anticonvulsant, seda-
tive, hallucinogenic stimulant, excitatory stimulant,
and antitumor effects. Studies by Rahimian (2023)
reported that intraperitoneal harmaline administra-
tion reduced seizure threshold in mice. Hence, the
study demonstrates that Peganum harmala, through
its prevention of complex neuronal damage resulting
from neurodegeneration caused by oxidative stress, is
effective against various neurodegenerative diseases,
including epilepsy (11). An imbalance between oxida-
tive and antioxidant systems can lead to the detrimen-
tal effects of free radicals. Flavonoids such as harma-
line have been shown to mitigate the potential harm-
ful effects of free radicals in diseases related to neu-
ronal degeneration, including epilepsy. Experimental
evidence clearly indicates that flavonoids, structurally
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similar to benzodiazepines, modulate the GABAA-CI
channel complex, exhibiting antiepileptic activity (12,
13). Therefore, due to their phenolic structures, fla-
vonoids may play a modulating role in the treatment
of neurodegenerative diseases by disrupting cellular
oxidative processes in the central nervous system (14,
15). Oxidative stress originates from an overabun-
dance of reactive oxygen species, encompassing hy-
droxyl radicals (HO), superoxide anion radicals (02),
hydrogen peroxide (H202), peroxyl radicals (HOO),
and elevated levels of nitric oxide. The brain is par-
ticularly susceptible to harm owing to its heightened
oxygen demand and extensive mitochondrial activity.
Additionally, seizures increase the production of reac-
tive oxygen molecules, leading to oxidative damage to
biomolecules (16).

Therefore, the following hypotheses were investi-
gated and their compatibility with the literature was
examined (Hypothesis 3, H,).
> H,: Due to its antioxidant properties, harmaline

is neuroprotective, has monoamine oxidase in-

hibitor (MAOi) properties, and protects against
epileptiform activity.

Peganum harmala, containing beta-carboline
group alkaloids such as harmaline, norharman, har-
man, harmol, and harmin, has been the subject of
recent research into its antidepressant, antitumor,
antidiabetic, analgesic, anti-addictive, antihyperten-
sive, anticoagulant, antimicrobial, antioxidant, anti-
inflammatory, and anticonvulsant effects (17). In
this research, we examined the antioxidant impact
of intraperitoneal harmaline applications in a dose-
dependent manner, alongside their effects on EA, in
order to explore the hypotheses formulated. The pri-
mary objective of this study is to investigate the ef-
fects of harmaline on EA and its potential neuropro-
tective role attributed to its antioxidant properties, in
alignment with the formulated hypotheses. Through
experimental models involving intraperitoneal ad-
ministration of harmaline at varying doses, the study
aims to elucidate whether harmaline prolongs the la-
tency of epileptiform activity, reduces the frequency
and amplitude of spike waves associated with EA, and
exhibits neuroprotective effects against epileptiform
activity by acting as a monoamine oxidase inhibitor
(MAOI).
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I
MATERIALS AND METHODS

Animals

Wistar male rats, aged 2-3 months and weighing 270+30

grams, were accommodated in optimal conditions,
maintaining a room temperature of 23 °C, 60+5% hu-
midity, and a 12:12 light-dark cycle (N=84). The experi-
mental animals employed in this research were sourced
from the Duzce University Experimental Animals Re-
search and Application Center (Diizce, Tiirkiye). They
were provided ad libitum access to both feed and wa-
ter. The study received ethical approval from the Duzce
University Animal Research Local Ethics Committee
(date: 16.04.2018, decision no: 2018/1/1).

Inclusion Criteria

o Male Wistar Breed Rats: Only male Wistar breed
rats were included in the study to maintain unifor-
mity and minimize potential confounding factors
related to gender differences.

« Controlled Feeding: Rats received controlled feed-
ing from birth until they reached the age of 2-3
months to ensure consistent nutritional intake and
minimize variability in physiological parameters.

o Regular Weight Monitoring: Animal weight was
measured every other day to track growth pat-
terns and ensure that rats were within the specified
weight range for inclusion in the study.

o Content Analysis of Feeds: The feeds consumed by
the animals underwent content analysis to ensure
that they met the daily nutritional requirements
without exceeding the recommended amounts.

o Controlled Water Consumption: Water consump-
tion of the animals was controlled to maintain hy-
dration levels and minimize potential confounding
factors related to dehydration.

o Monitoring of Physiological Parameters: Urination
rates, body temperatures, and body mass indexes
were recorded regularly to monitor the overall
health and well-being of the animals throughout
the study period.

o Anesthesia Suitability Assessment: Prior to the ex-
periment, suitability for anesthesia was assessed
by measuring blood glucose levels to ensure that
animals could safely undergo experimental proce-
dures without complications.



Ozkan and Demir

Effect of harmaline on epileptiform activity in rats gy

Table. 1: Experimental groups, substances doses and administration route

Group Substance Dose Route Acute group (n) Chronic group (n)
Sham (SG) Saline 1 ml/kg/day LP. 7 7
Only Harmalin (OHG) Harmaline 100 mg/kg/day LP. 7 7
Control (Penicillin G, CG) Saline 1 ml/kg/day LP. 7 7
10 mg/kg Harmaline (HR10) Harmaline 10 mg/kg/day LP. 7 7
50 mg/kg Harmaline (HR50) Harmaline 50 mg/kg/day LP. 7 7
100 mg/kg Harmaline (HR100) Harmaline 100 mg/kg/day LP. 7 7

SG: Sham group, CG: Control group, HR10: 10 mg/kg Harmaline, HR50

toneal, n: Number of animals, min: Minute

Omin 5% min

Basal Activity

Acute Group

Harmaline administration
for 21 days

B
2
S
2
g
£
5

0. min

: 50 mg/kg Harmaline, HR100: 100 mg/kg Harmaline, I.P.: Intraperi-

Penicillin administration at 35 min

Epileptiform activity recarding

Basal Activity Epileptiform activity recording

5% min 125™ min

Figure 1. Duration of administration of substances in acute and chronic harmaline groups ( min:Minute)

» Supervised Monitoring: Daily monitoring and
examination of animals under the supervision of
a veterinarian ensured their health and welfare
throughout the study.

o Minimum Weight Requirement: Animals with a
live weight of 270+30 grams or less on the day of
the study were excluded from the study to ensure
consistency and reliability of experimental results.

Exclusion Criteria

o Less than 2% of animals cared for at the experi-
mental animal center were excluded from the study
if they did not meet the specified inclusion criteria.
The study incorporated an adequate sample size,
determined through power analysis, to guarantee
statistical power and the reliability of the experi-
mental outcomes.

Substances and doses

Harmaline (Chemical abstract service number: 304-
21-2) was administered intraperitoneally (LP.) to the
rats at doses of 10, 50, and 100 mg/kg in our study
(Sigma-Aldrich, Missouri, USA). It was dissolved in
dimethyl sulfoxide (DMSO) mixture and diluted with
saline (Merk, Darmstadt, Germany). The induction of
epilepsy was achieved by intracortical (I.C.) adminis-
tration of Penicillin G potassium salt (I.E. Ulagay ilag,
Istanbul, Tiirkiye) at a volume of 2 pl, containing 500
IU. Anesthesia was induced using urethane (Sigma-
Aldrich, Missouri, USA) at a dosage of 1.25 g/kg ad-
ministered intraperitoneally (I.P.).

Surgical procedure
The animals were anesthetized with urethane and po-
sitioned in a stereotaxic frame (Harvard Instruments,
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Figure 2. Epileptiform activity recording obtained by intracortical penicillin injection ( IP.:Intraperitoneal,
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Figure 3. (CG; Control Group, Acute HR10; Acute 10mg/kg harmaline, Acute HR50; Acute 50mg/kg harmaline, Acute
HR100; Acute 100mg/kg harmaline, Chronic HR10; Chronic 10mg/kg harmaline, Chronic HR50; Chronic 50mg/kg
harmaline, Chronic HR100; Chronic 100mg/kg harmaline, sec: Second (*; p=0.003, **; p=0.009).

MA, USA) under the supervision of a veterinarian,
ensuring vital signs were evaluated and electrophysi-
ological observations were conducted in accordance
with literature studies (16). After shaving the head re-
gion, the scalp was incised midline from front to back
with a scalpel. Subsequently, the bony portion over the
left cerebral cortex was delicately thinned using a mi-
crodrill (FST Rechargeable Microdrill, KF Technology,
Rome, Italy) and carefully removed.
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Experimental groups

Before commencing the experiment, rats were cat-
egorically divided into two primary groups: chronic
administration (n=42) and acute administration
(n=42) (Table 1). In the SG group, only surgical pro-
cedures were performed. OHG group, which only re-
ceived 100 mg/kg of harmaline. CG group, which only
received Penicillin G (500IU/2 i, i.c.). HR10, HR50,
and HR100 groups, which received HR+Penicillin
G. Except for penicillin, all of the substances used in
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Figure 5. CG; Control Group, Acute HR10; Acute 10mg/kg harmaline, Acute HR50; Acute 50mg/kg harmaline, Acute
HR100; Acute 100mg/kg harmaline, Chronic HR10; Chronic 10mg/kg harmaline, Chronic HR50; Chronic 50mg/kg
harmaline, Chronic HR100; Chronic 100mg/kg harmaline; P. 5 minute period
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Figure 6. Effect on antioxidant optic density levels after harmaline administration in acute and chronic harmaline
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the study were administered intraperitoneally for 21
days in the chronic group. The harmaline-only group
(OHG) was given only harmaline. The substances were
administered to the animals in the acute group during
the experiment (Figure 1).

Creation of penicillin-induced epileptiform
activity

Intracortical penicillin administration triggered the
initiation of epileptiform activity. The induction of ep-
ileptiform activity through penicillin administration
involved the intracortical injection of 500 IU/2 pl of
penicillin. The administration of penicillin to the so-
matomotor cortex was conducted using a microinjec-
tor (Hamilton, Reno, USA). The injection coordinates
were set at 2 mm lateral, 1 mm anterior and 1.2 mm
deep to the Bregma line (18).

Electrophysiological records

Rats in the chronic group were prepared for surgery
at the end of the 21st day, and rats in the acute group
were prepared for surgery on the same day that har-
maline was administered. First, animals were admin-
istered 1.25 g/kg urethane i.p. Anesthesia was applied.
The left portion of the skull bone was then removed
and two silver/silver chloride electrodes were placed in
the somatomotor cortex area. After the electrodes were
placed, electrocorticographic (ECoG, PowerLab/8SP,
ADInstruments, NSW, Australia) recordings were
obtained during the experiment. Rats were appropri-
ately anesthetized, and after the removal of the skull
region (blue area) as illustrated in Figure 1, the injec-
tion was performed at the point indicated by the black
dot located 2 mm lateral to and 1 mm anterior to the
bregma. Five-minute basal activity records were taken
before epileptiform activity was initiated with peni-
cillin. Intracortical administration of penicillin (500
IU / 2 ul) resulted in epileptiform activity (EA). Data
analysis was conducted utilizing the PowerLab Chart
v.8.0 software package (ADInstruments Pty Ltd., CO,
US). Each animal underwent ECoG recordings lasting
125 minutes. Bipolar spike and spike-wave complexes,
indicative of EA, were scrutinized. Additionally, with-
in 120-minute intervals of ECoG recordings for each
animal, the mean, median, minimum, and maximum
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values of spike-wave frequency and amplitudes per 5
minutes were quantified and utilized as data.

Determination of antioxidant activity
Subsequent to the ECoG procedure, rat blood samples
were collected into tubes with yellow caps and sub-
jected to centrifugation at 4,000 rpm for 15 minutes.
(Heraeus labofuge 400, Thermo Scientific, Waltham,
Massachusetts, USA). The serum obtained after cen-
trifugation was stored at -20 °C until the day of testing.
The enzyme-linked immunosorbent assay (ELISA)
kits for superoxide dismutase (SOD), catalase (CAT),
glutathione peroxidase (GPx), and glutathione reduc-
tase (GSR) levels in the serum were used (Shanghai
Sunred Biological Technology Co., Ltd, Shanghai,
China). Optical density values were obtained by per-
forming the ELISA test according to the procedure in
the kit manual.

Statistical analysis

The sample size was calculated by considering the cor-
relation coeflicient of 0.40, which is stated in the litera-
ture as the limit for a moderate relationship in the vari-
ables whose clinical relationships were examined. The
G*Power (G*Power ver. 3.0.10, Franz Faul, Universitat
Kiel, Germany) package program was used to determine
the required sample size for the study. As a result of the
analysis (with 0,85 power, a=0.05 type I error, =0.10
type II error, critical F value= 2,267), a correlation coef-
ficient of at least 0.40 was found to be significant (19).
The total required minimum sample size in each large
group was determined to be 42 animals.

The initiation time of the initial epileptiform activ-
ity, spike-wave frequency, and spike-wave amplitude
were automatically computed from the records acquired
for each animal using computer software (Lab Chart 8,
ADInstruments Pty Ltd, Castle Hill, NSW, Australia).
Epileptiform activity records were segmented into five-
minute intervals for analysis. Group differences in the
onset time of the first epileptiform activity, spike-wave
frequency, and amplitude measurements within each
period were evaluated through the one-way ANOVA
test, and homogenous subgroups were identified using
the multiple comparison method. To compare groups
regarding ELISA SOD, CAT, GR, and GPx values, the
ANOVA test was employed, and homogenous sub-
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groups were identified for distinct groups using the
multiple comparison method. Statistical Package for
the Social Sciences package program version 23.0 (SPSS
Inc., Chicago, IL, USA) was used for the analyses. One-
way ANOVA was employed as a statistical analysis to
assess differences in antioxidant activity within groups
periodically. Differences with a P value below 0.05 were
considered statistically significant.

Potential primary outcomes from the study
Delay in the Time of Onset of Epileptiform Activity:
Both acute and chronic administration of harmaline
can cause a dose-dependent delay in the time of on-
set of penicillin-induced EA. This delay may reveal the
potential antiepileptic effect of harmaline.

Decrease in Spike-Wave Frequency: Acute harma-
line administration can lead to a statistically significant
decrease in spike-wave frequency at certain intervals;
such a finding may indicate a potential modulation of
epileptiform activity. However, in chronic harmaline
groups, this effect may not occur due to some meta-
bolic dysregulation.

Increase in Antioxidant Enzyme Levels: Chronic
administration of harmaline can significantly increase
the levels of antioxidant enzymes such as catalase
(CAT), superoxide dismutase (SOD), and glutathione
peroxidase (GPx). This demonstrates the potential
neuroprotective effect of harmaline thanks to its anti-
oxidant properties.

Secondary outcomes from the study

Effect on Spike Wave Amplitude: While harmaline
showed some statistically significant effects on spike-
wave amplitude during acute administration, these ef-
fects were not consistent across all time periods. Over-
all, harmaline did not significantly alter spike wave
amplitude during epileptiform activity.

Antiepileptic and Neuroprotective Effects: The
study confirms previous findings suggesting that har-
maline has antiepileptic properties, as evidenced by
its ability to delay the onset time of EA and modulate
spike-wave frequency. In addition, the increase in an-
tioxidant enzyme levels in chronic harmaline groups
supports the hypothesis that harmaline may have a
neuroprotective effect thanks to its antioxidant prop-
erties.

The findings imply that harmaline warrants explo-
ration as a promising candidate for epilepsy therapy,
potentially owing to its ability to modulate monoamine
transmission and exert antioxidant properties. How-
ever, further investigation is imperative to unravel the
precise molecular mechanisms driving its antiepileptic
and neuroprotective actions, as well as to assess its vi-
ability as a novel therapeutic intervention for epilepsy.

|
RESULTS

Electrocorticographic results

The substance harmaline was exclusively examined

in the harmaline groups (OHG) to assess its potential
impact on the basal brain activities of rats. The inves-
tigation revealed that doses of 10, 50, and 100 mg/kg
of harmaline administered in both acute and chronic
groups did not elicit any discernible effect on basal
activity. Additionally, it is noteworthy to mention that
no epileptic activity was observed in the Sham groups
throughout the entirety of the experiment.

Analysis of penicillin-induced epileptiform
activity

The induction of epileptic activity was achieved
through intracortical administration of 500 IU/2 ul
of penicillin at a depth of 1.2 mm, utilizing a Ham-
ilton microinjector. Epileptic discharges, character-
ized by spike-wave formations, emerged 3-8 minutes
post-penicillin injection, as depicted in Figure 2. Ac-
cording to the electrocorticographic (ECoG) record-
ings obtained within the initial five minutes following
penicillin injection in the control groups, an average
amplitude of 1.01 mV was observed. The amplitude
generated waves of approximately 2 mV until the 30th
minute. Subsequently, an increase was noted at the
50th minute, reaching its maximum value between the
50th and 55th minutes, followed by a declining trend
throughout the recording period.

In the first five minutes after penicillin injection,
132 spike-wave complexes were identified in the ECoG
records of the control groups. The intervals with the
highest number of spike-wave complexes were ob-
served between the 21st and 25th minutes, totaling
258 spike-wave complexes. Although the values re-
mained relatively consistent thereafter, a decrease in
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the number of spike-wave complexes was observed af-
ter the 50th minute. By the 120th minute, the number
of spike-wave complexes had decreased to 130.

Onset Latency of Initial Epileptiform Activity
The appearance of spike waves indicative of epilepti-
form activity commenced between the 5th and 10th
minutes following penicillin administration. Upon
comparison of the short and long-term harmaline
groups with the control group (penicillin), it was ob-
served that the acute harmaline application groups
exhibited a dose-dependent increase in seizure onset
time (p = 0.003). Similarly, in the chronic groups, har-
maline prolonged the onset time of epileptiform activ-
ity in a dose-dependent manner, mirroring the trend
observed in the acute groups (p = 0.009) (see Figure 3).
These findings confirm that harmaline prolongs the la-
tency of epileptiform activity in both acute and chron-
ic groups, thereby supporting our H1 hypothesis.

Time-dependent effect of harmaline on

the Spike-Wave Frequency of Epileptiform
Activity

The acute administration of harmaline at doses of 10
mg/kg, 50 mg/kg, and 100 mg/kg resulted in notable
differences in epileptiform activity spike wave counts
compared to the control group. Specifically, at the 10
mg/kg dose, significant differences were observed up
to the 40th minute, while at the 50 mg/kg dose, this ef-
fect extended to the 45th minute, and at the 100 mg/kg
dose, it persisted until the 35th minute (p=0.01). How-
ever, beyond these time points, although the spike-
wave counts remained lower than the control group
from the 40th to the 120th minute, statistical signifi-
cance was not reached except for specific intervals.

In the chronic harmaline groups, a similar pattern
was observed. For instance, the chronic administra-
tion of 10 mg/kg harmaline resulted in a non-statis-
tically significant decrease in spike wave counts up to
the 30th minute compared to the control group. Sub-
sequent intervals showed statistically significant dif-
ferences, particularly between the 36th and 45th min-
utes and from the 96th to 120th minutes.

Likewise, the chronic administration of 50 mg/
kg harmaline demonstrated significant differences in
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spike-wave counts during specific intervals, notably in
the initial 5-minute period and from the 80th to 120th
minutes. Moreover, the chronic administration of 100
mg/kg harmaline led to a statistically significant de-
crease in spike wave counts up to the 15th minute and
subsequent intervals from the 21st to the 30th minute.
However, no statistical differences were found dur-
ing certain intervals despite higher spike wave counts
compared to the control group. Overall, it was ob-
served that harmaline did not significantly affect spike
wave frequencies throughout the recording period.
Thus, despite partial decreases in spike-wave frequen-
cies, our H2 hypothesis was rejected.

Harmaline Effect on Spike-Wave Amplitude
In our investigation, animals receiving an acute dose of
10 mg/kg harmaline exhibited statistically significant
differences in spike-wave amplitudes compared to the
control group in every 5-minute interval up to the 40th
minute (p=0.01). While between the 41st and 65th min-
utes, with the exception of the interval between 51-55
minutes where significance was maintained compared
to the control group, spike wave amplitudes were higher
without statistical significance. Subsequently, from the
66th to the 110th minute (excluding intervals between
76-80 and 86-90 minutes where amplitudes were higher
but not statistically significant), each 5-minute period
showed significantly lower spike wave amplitudes com-
pared to the control group (p=0.02). However, no statis-
tical significance was observed between the 111th and
120th minutes, despite lower amplitudes compared to
the control group.

In the acute harmaline group receiving a dosage of
50 mg/kg, statistically significant differences in spike-
wave amplitudes compared to the control group were
observed at every 5-minute interval up to the 40th
minute (p=0.01). Despite higher amplitude values
compared to the control group between the 41st and
50th minutes, statistical significance was not reached.
Similarly, during each 5-minute period between the
51st and 70th minutes, although spike wave values
were lower than the control group, no statistical dif-
ference was observed. However, from the 71st to the
120th minutes (excluding the 61-65 minute interval),
significant differences in spike-wave amplitudes com-
pared to the control group were noted (p=0.015).
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In the acute harmaline group administered a dos-
age of 100 mg/kg, statistically significant differences
in spike wave amplitudes compared to the control
group were observed in every 5-minute interval up to
the 30th minute (excluding the 0-5 minute interval)
(p=0.01). Although amplitude values were lower than
the control group between the 31st and 35th minutes
and between the 36th and 40th minutes, no statisti-
cal difference was observed. From the 41st to the 60th
minutes, significant differences in spike-wave ampli-
tudes compared to the control group were noted in
each 5-minute interval. However, between the 61st
and 120th minutes (excluding intervals between 71-75
and 76-80 minutes), although spike wave amplitudes
were lower than the control group, no statistical sig-
nificance was observed.

In the chronic harmaline group receiving a dosage
of 10 mg/kg, although spike wave amplitude was lower
than the control group up to the 10th minute, statisti-
cal significance was not reached. Subsequent intervals
between the 11th and 20th minutes showed higher
amplitude values than the control group and were sta-
tistically significant. Intervals between 21-25, 36-40,
41-45, 81-85, 86-90, and 51-55, 56-60, 66-70, 71-75,
76-80 minutes exhibited lower spike wave amplitudes
compared to the control group and were statistically
significant. However, between the 91st and 120th min-
utes (excluding intervals between 111-115 minutes),
no statistical significance was observed despite lower
spike wave amplitudes compared to the control group.

In the chronic harmaline group administered a
dosage of 50 mg/kg, spike wave amplitude was sig-
nificantly lower than the control group up to the 10th
minute. Between the 11th and 30th minutes, amplitude
values were higher than the control group and statisti-
cally significant. Although spike wave amplitudes were
higher than the control group up to the 50th minute,
no statistical significance was observed. However,
from the 51st to the 120th minutes (excluding the 61-
65 minute interval), spike-wave amplitudes were lower
than the control group and statistically significant.

In the chronic harmaline group administered a dos-
age of 100 mg/kg, spike-wave amplitude was higher
than the control group and statistically significant up
to the 25th minute. Although amplitude values were
higher than the control group between the 26th and

45th minutes, no statistical significance was observed.
Intervals between 46-55, 61-65, and 81-120 minutes ex-
hibited lower spike wave amplitudes compared to the
control group and were statistically significant (p=0.01).
Despite the statistically significant decreases in certain
intervals during EA recordings induced by harmaline,
no significant impact on spike-wave amplitudes was ob-
served. Thus, our H2 hypothesis was rejected.

Antioxidant effect of harmaline

Upon analyzing the CAT optical density levels ob-
tained from the ELISA test, the chronic HR10 and
HR100 groups exhibited statistically significant differ-
ences compared to both the control and other groups
(p = 0.003). Similarly, SOD levels in animals from
the chronic HR100 group showed statistical signifi-
cance compared to both the control and other groups
(p=0.01). Furthermore, GPx levels in the chronic
HR10 and HR100 groups were statistically significant
compared to the control and other groups (p=0.02).
Conversely, when comparing the GR levels among the
groups, no statistically significant difference was ob-
served (p=0.06) (Figure 6). These results suggest that
long-term administration of harmaline may possess
neuroprotective properties, thus confirming our H3
hypothesis.

I
DISCUSSION AND CONCLUSION

The beta-carboline alkaloids present in nature have

been reported in various plants, including Banisteri-
opsis caapi and Peganum harmala (20). These com-
pounds are known to bind to benzodiazepine, sero-
tonin, opioid, and imidazoline receptors in the hu-
man body and brain. Additionally, they interact with
enzymes such as cytochrome P450 and MAO (21).
Due to these properties, they exhibit a wide range of
psychopharmacological effects (22). The present study
investigated the effects of harmaline administration on
electrocorticographic (ECoG) activity and penicillin-
induced epileptiform activity in rats, as well as its po-
tential antioxidant properties. Our findings contribute
to understanding harmaline’s impact on epileptiform
activity and its neuroprotective potential. Harmaline
derived from Peganum harmala seeds demonstrated
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negligible impact on seizures in a mouse model of
maximal electroshock. These findings confirm the
prolongation of EA latency with H,. However, the co-
administration of 3 mg/kg diazepam alongside doses
of 50 mg/kg and 100 mg/kg harmaline revealed an
antiepileptic effect in both groups. In the presented
study, the impact of chronic and acute doses of har-
maline, administered intraperitoneally (LP.), on the
onset time, frequency, and amplitude of penicillin G-
induced epileptiform activity was investigated in male
Wistar rats. Additionally, the potential protective ef-
fect of harmaline on the biochemical mechanisms of
epilepsy was examined based on its antioxidant prop-
erties (11). Harmaline, administered in doses of 10,
50, and 100 mg/kg in both acute and chronic settings,
did not demonstrate any discernible effect on basal
brain activities. This suggests that harmaline does
not significantly alter normal brain function under
the conditions tested. Additionally, no epileptic activ-
ity was observed in the Sham groups throughout the
experiment, indicating the specificity of harmaline’s
effects on epileptiform activity induced by penicillin.
This finding showed that harmaline used for long or
short periods does not cause epileptic seizures. Never-
theless, both the acute and chronic harmaline groups
exhibited a delayed onset time of epileptiform activity
in comparison to the control group, and this delay was
dose-dependent. Assessment of spike-wave frequency
and amplitude in the acute harmaline group revealed a
statistically significant reduction compared to the con-
trol group. Conversely, in the chronic groups, no nota-
ble differences were observed in spike-wave frequency
and amplitude of epileptiform activity compared to
the control group. Previous studies have elucidated
the neuroprotective effects of harmala alkaloids, spe-
cifically their modulation of calcium channels (23).
However, these findings do not mean that harmaline
has a reducing effect on spike-wave amplitudes and
frequencies (H,). Penicillin-induced epileptiform
activity, characterized by spike-wave formations,
emerged within 3-8 minutes post-administration, as
expected. Our analysis of ECoG recordings revealed a
time-dependent increase in spike-wave amplitude fol-
lowing penicillin injection, peaking between the 50th
and 55th minutes before declining. Spike-wave com-
plexes were most prevalent between the 21st and 25th
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minutes, reflecting the dynamic nature of epileptiform
activity induced by penicillin.

Regarding the onset latency of initial epileptiform
activity, harmaline administration prolonged the sei-
zure onset time in a dose-dependent manner, both
acutely and chronically. This supports the hypothesis
that harmaline extends the latency of epileptiform ac-
tivity, suggesting a potential antiepileptic effect.

The time-dependent effect of harmaline on spike-
wave frequency demonstrated significant differences
compared to the control group, particularly at lower
doses and earlier time points. However, beyond certain
intervals, harmaline did not significantly affect spike-
wave frequencies, indicating a limited impact on the
overall frequency of epileptiform activity over time. In
terms of spike-wave amplitude, harmaline administra-
tion led to significant differences compared to the con-
trol group, especially in the acute phase and at lower
doses. However, while statistically significant differenc-
es were observed during specific intervals, harmaline
did not exert a consistent effect on spike-wave ampli-
tudes throughout the recording period. Harmaline, in
particular, blocks voltage-gated calcium channels, re-
ducing calcium entry into cells. The neuroprotective ef-
fect of harmaline was more pronounced in the chronic
groups in our study. Another study in rat dorsal root
ganglia showed that harmaline dose-dependently in-
hibited voltage-gated calcium, sodium, and potassium
channels, mainly acting on L and N types of calcium
channels. The interaction of harmala alkaloids with the
imidazoline contained in Peganum harmala was also
shown to have antiepileptic effects (24).

Monoamine oxidase catalyzes the oxidative deami-
nation of amines and neurotransmitters, playing a role
in mood disorders, depression, and oxidative stress.
The investigation into harmaline’s antioxidant proper-
ties revealed significant differences in catalase (CAT),
superoxide dismutase (SOD), and glutathione per-
oxidase (GPx) levels in the chronic harmaline groups
compared to controls. This suggests that long-term
administration of harmaline may confer neuroprotec-
tive benefits, possibly through its antioxidant effects.
Studies on Peganum harmala have shown that these
plants suppress the MAO enzyme, improving mood
and mental perception. Considering epilepsy treat-
ment mechanisms, studies have suggested that thera-
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peutic options targeting the NMDA receptor complex,
which our study used harmaline for, are more effective.
Harmaline, used in our study, is believed to block the
NMDA receptor by binding to the glycine site, thereby
reducing intracellular calcium entry and exhibiting
antiepileptic effects. Chemicals acting as glycine an-
tagonists have been shown to block NMDA and exert
antiepileptic effects in previous studies (25).

When considering epilepsy treatment mecha-
nisms, alongside new genetic models, gaining more
knowledge about different aspects of monoaminergic
neurotransmission using human genetic biomark-
ers can elucidate the complex roles of monoamines
in the pathophysiology of epilepsy (26). It is thought
that the adrenergic neuron-modulating property of
harmaline reduces the development of epileptiform
activity (27-28). The effects of harmaline, which has
an MAOI property, on brain monoamine transmission
have been investigated. The role of monoamines in ep-
ilepsy mechanisms was first demonstrated in a study
using the adrenergic neuron blocker, reserpine. After
reserpine administration, it was observed that the on-
set time of convulsions was prolonged. Another study
in MAO-deficient mice showed slower development of
seizures compared to the control group, attributed to
elevated levels of serotonin and norepinephrine neu-
rotransmitters (29). In the study conducted by Abdul-
rahman and Alsahrani (2016), harmaline was shown
to be anticonvulsant (18, 30).

Furthermore, in addition to the obtained electro-
corticogram (ECoG) recordings, the effects of harma-
line on blood levels of free radicals were investigated.
Free radical levels were examined in all the same
groups in this study. Superoxide dismutase, catalase,
glutathione reductase, and glutathione peroxidase lev-
els were assessed to determine free radical levels. Only
in the group receiving chronic harmaline application,
CAT, SOD, GPx, and GR were significantly increased.
The results of the study indicate that harmaline has an-
tiepileptic and free radical-scavenging effects (31, 32).
To support this effect, further studies can explore glu-
tamate and GABA levels and receptor distribution in
the same groups (33,34,35).

In the chronic harmaline application groups, the
levels of antioxidant enzymes were found to be sta-
tistically significant compared to the control group.

Long-term use of harmaline reduces the levels of
free radicals (H,). Recent studies have implicated in-
creased levels of free radicals in the pathophysiology
of epilepsy (36,37,38). Oxidative stress is involved in
the pathogenesis of many neurodegenerative diseas-
es, including Alzheimer’s, Parkinson’s, and epilepsy
(39,40,41,42,43).

In the presented study, harmaline was found to have
an experimental anti-epileptic effect when applied in
rats with induced epilepsy models, suggesting its anti-
oxidant properties. Therefore, it is considered to be an-
tiepileptic. Additionally, further studies may reveal that
drugs developed from harmaline could play a signifi-
cant role in the treatment of epilepsy through mono-
amine transmission and glutamate blockade. One of
the primary limitations of this study is the absence of
molecular analysis to determine the negative or posi-
tive feedback mechanisms of the molecules involved in
the Monoamine Oxidase Inhibitor (MAOi) pathways
within the brain tissues of rats with epileptiform activ-
ity (EA). This limitation hinders a comprehensive un-
derstanding of the intricate biochemical interactions
underlying harmaline’s effects on epileptiform activity
and its antioxidant properties. The translational rel-
evance of the findings may be limited due to the use
of animal models, specifically rats, in this study. While
animal models provide valuable insights into the bio-
logical mechanisms underlying disease processes, the
extrapolation of these findings to human epilepsy treat-
ment requires careful consideration of species-specific
differences and potential variations in drug responses.
However, this is the first study to electrophysiologi-
cally examine the effects of acute and chronic HR in a
penicillin-induced epileptiform activity model. We can
say that 10, 50, and 100 mg/kg doses of harmaline in
acute groups have an effect in short periods. We can
also see its antioxidant properties in long-term use. Fu-
ture studies can investigate the molecular connection
pathways of MAOi mechanism and antioxidant effect.

In conclusion, our study provides insights into
the effects of harmaline on epileptiform activity and
its potential antioxidant properties. Harmaline pro-
longed the latency of epileptiform activity, particularly
in the acute and chronic phases, supporting its poten-
tial antiepileptic properties. While harmaline exerted
significant effects on spike-wave frequency and ampli-
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tude during specific intervals, its overall impact was
limited, suggesting a nuanced relationship between
harmaline and epileptiform activity. Additionally,
the observed alterations in antioxidant enzyme levels
indicate a potential neuroprotective role for harma-
line, which warrants further investigation. Overall,
our findings contribute to understanding harmaline’s
pharmacological effects and its therapeutic potential
in epilepsy and neuroprotection.
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Delayed versus simultaneous implant
placement with ramus block grafts:
A retrospective cohort study

Ramus blok grefti ile gec ve es zamanli
Implant yerlestirme proseddrlerinin
karsilastiriimasi: Retrospektif kohort calismasi

Senem Askin Ekinci', Ceren
Kucuk?, Gokhan Gocmen'

' Department of Oral and
Maxillofacial Surgery, Faculty of

Abstract
Aim: This study compared the graft stability and implant success of delayed implantation versus simulta-
neous implantation with autogenous grafts.

Methods: The study sample comprised a population of patients who underwent autogenous block bone Dentistry, Marmara University
grafting using the ramus of the mandible. Patients with data from 1 year of follow-up were divided into 2 Department of Prosthodontics,
two groups according to implantation approach: delayed implantation and simultaneous implantation. Faculty of Dentistry, Marmara
Outcome variables were 3D volume changes (the bone graft volumes at post-implantation and 1-year University

follow-up, resorption volume, and resorption rate of the bone graft), 2D linear changes (the bone graft
width at post-implantation and 1-year follow-up, 2D resorption amount, and resorption rate of the bone
graft), marginal bone loss, and implant success.

Results: The final sample comprised 21 subjects, and 33 implants were investigated. In total, 51.5% (n=17)
were placed with a simultaneous approach and 48.5% (n=16) with a delayed approach. The simultaneous
approach resulted in a higher rate of graft resorption in both the 3D and 2D measurements compared to
the delayed implantation (p=0.001 and p=0.014, respectively). There was no difference between the two
groups in terms of graft volume, graft width, marginal bone loss, or implant success at the 1-year follow-up
(p=0.958, p=0.039, p=0.168, and p=1.000, respectively).

Conclusion: Although simultaneous implantation resulted in a higher resorption rate than delayed im-
plantation, the graft volume and width, marginal bone loss, and implant success were similar at the 1-year
follow-up.

Keywords: Alveolar bone grafting; alveolar ridge augmentation; dental implantation; three-dimensional
image

Oz

Amag: Bu calismada, otojen greftlerle es zamanl ve geg yerlestirilen implantlarda greft stabilitesi ve im-
plant basarisi karsilastiriimistir.

Yéntemler: Calisma 6rneklemi, mandibula ramusu kullanilarak otojen blok kemik grefti uygulanan hasta
populasyonundan olusmustur. Bir yillik takip verilerine sahip hastalar implantasyon yaklasimina gore iki

gruba ayriimistir: ge¢ implantasyon ve es zamanli implantasyon. Sonu¢ degiskenleri 3B hacim degisiklikleri Received/Gelis :15.03.2024
(implantasyon sonrasi ve 1 yillik takipteki kemik grefti hacimleri, rezorpsiyon hacmi ve kemik greftinin Accepted/Kabul: 23.07.2024
rezorpsiyon oranl), 2B lineer degisiklikler (implantasyon sonrasi ve 1 yillik takipteki kemik grefti genisligi, DOI: 10.21673/anadoluklin.1453783

2B rezorpsiyon miktari ve kemik greftinin rezorpsiyon orani), marjinal kemik kaybi ve implant basarisi idi.
BN ) ) . o B (e

Bulgular: Nihai orrieklem 21 dgnekten olusmus ve 33 mp\an't‘ m;e\‘enmlst\r. Toplamda, %51,5 \ (n=17) Senem Askin EKinci
eszamanli ve %48,5’i (n=16) gec implantasyon yaklasimla yerlestirilmistir. Es zamanli yaklasim, ge¢ implan- Marmara Universitesi Dis Hekimligi Fakultesi
tasyona kiyasla hem 3B hem de 2B 6lcumlerde daha yuksek greft rezorpsiyonu oraniyla sonuglanmistir Agiz, Dis ve Cene Cerrahisi Anabilim Dall,
(siraslyla p=0,001 ve p=0,014). iki grup arasinda 1 yillik takipte greft hacmi, greft genisligi, marjinal kemik Istanbul, Tarkiye. _
kaybi veya implant basarisi acisindan fark yoktu (sirasiyla p=0.958, p=0.039, p=0.168 ve p=1.000). E-mail: askinsenem@gmail.com
Sonug: Es zamanli implantasyon, gec¢ implantasyona gére daha yiksek rezorpsiyon oraniyla sonuclansa
da, Tyillik takipte greft hacmi ve genisligi, marjinal kemik kaybi ve implant basarisi benzerdi ORCID

' o _ : e ' Senem Askin Ekinci: 0000-0002-4051-3172
Anahtar Sézciikler: Alveolar kemik grefti; alveoler bombe 6gmentasyonu; dis implantasyonu; G¢ boyutlu Ceren Kucuk: 0000-0002-9044-1912
goéruntu Gokhan Gocmen: 0000-0003-0317-4308
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INTRODUCTION
In augmented alveolar bone, the timing of implanta-
tion affects the total treatment time, mechanical load-
ing time of the bone graft, morbidity, and treatment
costs (1,2,3). A delayed implantation approach is often
preferred (4). If the type of defect allows implant place-
ment with sufficient primary stability in the ideal pros-
thetic position, a simultaneous implantation approach
may be preferred (2). The timing of implantation in
augmented alveolar bone remains a controversial issue
of debate in the literature. When augmentation is per-
formed with autogenous block grafts, some researchers
support the preference for simultaneous implantation
because the resorption of bone grafts is not a linear
process, and this process is predictable (5). However,
researchers advocating delayed implantation have ar-
gued that osseointegration and implant success could
be compromised when an augmentation-related com-
plication occurs with simultaneous implantation (6,7).
In addition, some researchers have suggested that the
delayed implantation approach allows higher bone-im-
plant contact and greater implant stability compared to
the simultaneous implantation approach (8).
Autogenous block grafts show 0-25% resorption
in the early period (9). This resorption rate may affect
treatment results, especially following simultaneous
implantation. Many studies have shown the effects
of the timing of implantation on implant success and
marginal bone loss as measured by 2D radiography
(6,10,11). Although 2D radiographs are useful for
planning and implant follow-up in implantology, they
cannot provide sufficient information about volumet-
ric changes in the bone graft in horizontally augment-
ed alveolar bone. Thus, 3D radiographic examinations
are needed. However, a limited number of studies have
evaluated the effects of the timing of implantation on
the dimensional changes in augmented bone in 3D ra-
diographs (7). Selecting the region of interest (ROI) is
a critical aspect of volumetric analysis. In many studies
examining volumetric changes in autogenous grafts,
ROIs include all or part of the jaws, including implants
placed, and their borders are determined manually
(12,13,14,15). Manual determination of the borders
of ROIs is not reliable enough for reproducible mea-
surement areas in cone-beam computed tomography

(CBCT) images scanned at different time points. Fur-
thermore, because ROIs can contain multiple objects
and layers of anatomical structures, acquiring graft
volume measurements is challenging (16).

The present study hypothesized that the timing of
implantation may affect the dimensional changes in
the bone graft and that these changes may affect the
success of the implant, which is estimated according
to the Implant Quality of Health Scale. (17). Thus, this
study aimed to address the following question: Does
the simultaneous implantation technique, compared
to the delayed implantation approach, influence im-
plant success and the stability of bone grafts in alveo-
lar crests that have undergone lateral augmentation
using autogenous grafts? To answer this question, we
compared simultaneous and delayed implants after 1
year of prosthetic loading in patients who underwent
horizontal reconstruction of the mandible posterior
with mandibular ramus grafts. In addition to mea-
suring implant success, marginal bone loss, and bone
graft width, we also evaluated 3D bone stability using
a measurement method that allowed only the volume
of augmented bone to be evaluated.

—
MATERIAL AND METHODS
Study design

The investigators designed and implemented a retro-

spective cohort study to compare the graft stability and
implant success of delayed implantation versus simul-
taneous implantation with autogenous grafts. The pres-
ent study was performed according to the guidelines
of the 2013 revision of the Helsinki Declaration and
complied with the STROBE guidelines (18). Ethical
approval was obtained from the Marmara University
Institute of Health Sciences Ethics Committee (date:
15.11.2021, decision no: 127). Every patient signed a
written informed consent form.

Study sample

The study sample was derived from the population of
patients who underwent autogenous block bone graft-
ing using the ramus of the mandible at the Department
of Oral and Maxillofacial Surgery, Marmara University
between May 2018 and April 2021. All patients who
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met the inclusion criteria were included in the study.
The patients’ augmentation operations and implant-
related data were obtained from the patients’ electron-
ic health records. The inclusion criteria were as fol-
lows: (1) >18 years of age (2) not smoking; (3) severe
horizontal atrophy of the alveolar ridge in the man-
dibula posterior (Class IV, i.e., knife-edge ridge with
adequate height but inadequate width of 4 mm or less)
(19); (4) reconstruction with autogenous block bone
graft using the ramus of the mandible; (5) simultane-
ous implantation with autogenous grafts or delayed
implantation after augmentation operation; (6) single
tooth or partial tooth deficiency (4 teeth) restored with
screw-retained fixed implant-supported prosthesis; (7)
presence of keratinized gingiva at least 2 mm around
the implant; and (8) follow-up for at least 1 year af-
ter prosthetic loading. The exclusion criteria were as
follows: (1) systemic or local contraindications to im-
plant surgery; (2) vertical alveolar ridge augmentation;
(3) poor oral hygiene; (4) implants narrower than 3.5
mm in diameter and shorter than 8 mm in length; and
(5) refusal to participate in the study.

Treatment procedures

The performed approach (simultaneous or delayed
implantation) was chosen based on the intraoperative
CBCT evaluation of each case. The width and shape of
the bone ridge were assessed. Simultaneous implanta-
tion was preferred if the implants could be expected
to achieve primary implant stability of at least 20 Ncm
in the appropriate prosthetic position (Figure 1). All
surgical procedures were performed by two surgeons
(GG and SAE) under local anesthesia.

Delayed implantation approach

The recipient and donor sites were exposed through
midcrestal and vertical incisions. Crestal, lateral, and
apical osteotomies to harvest the bone block graft were
performed using piezoelectric surgical instruments
(Piezosurgery White, Mectron S.P.A., Italy). Surgical
chisels were used to mobilize the graft. The graft was
recontoured to the recipient site using a diamond burr.
Using screws, the block graft was fixed to the residual
crest so that there was no movement of the block graft
seen following fixation. (Ramed Medikal, Turkey).
Particulate autogenous grafts were collected from
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the external oblique ridge using a bone scraper (Safe
Scraper Twist, Osteogenics Biomedical, Canada). The
spaces between the recipient site and the block graft
are filled with particulate autogenous bone grafts. A
periosteal-releasing incision was made to allow pas-
sive primary closure of the flap. The flap was sutured
using simple and mattress-absorbable sutures (Dogsan
Medical Supplies Industry, Turkey). Four months later,
the implantation operation was performed. The recipi-
ent site was exposed to a midcrestal incision. Fixation
screws were removed. Implant osteotomies were per-
formed, and implants were placed at the bone level The
cover screws for the implants were placed, and the flap
was closed primarily (Figure 2).

Simultaneous implantation approach
Autogenous block and particulate graft harvesting
were performed in a manner similar to the delayed
implantation approach. Before the block grafts were
fixed to the recipient site, osteotomies of the implants
were performed, and the implants were placed at the
level of the lingual bone. Block grafts were fixed to the
recipient site using 1.6 mm fixation screws. The spac-
es between the implants and the block graft are filled
with particulate autogenous bone grafts. The flap was
closed primarily using resorbable sutures without ten-
sion (Figure 3).

Except for autogenous graft material, no graft mate-
rial, membrane, or platelet-rich concentrates were used
in either group. The implant stability quotient (ISQ)
values during the implantation were measured using
an Osstell device (Osstell ISQ, Integration Diagnostics
Ltd., Sweden). After surgeries, antibiotics (amoxicil-
lin + clavulanic acid 1 g, two times a day for 7 days),
pain medication (naproxen sodium 550 mg + codeine
phosphate 30 mg, every 8 hours as needed), and rins-
ing irrigation (0.12% chlorhexidine gluconate + 0.15%
benzydamine hydrochloride, three times daily for 7
days) were administered. The sutures were removed
14 days after the operation. No patients used fixed or
removable temporary prostheses during the recovery
period. After a healing time of 4 months (simultane-
ous implantation) or 2 months (delayed implantation),
the healing abutments were inserted. Approximately
3 weeks after the placement of the healing abutment,
prosthetic procedures were started when soft tissue
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Table 1. Health scale for dental implants (17)

Implant Quality Scale

Clinical Conditions
Group

a) No pain or tenderness upon function
1. Success (optimum health) b) 0 mobility
) P ¢) 2 mm radiographic bone loss from initial surgery

d) No exudates history

a) No pain on function

b) 0 mobilit

II. Satisfactory survival ) 0 mebility . .
¢) 2-4 mm radiographic bone loss

d) No exudates history

a) May have sensitivity on function
b) No mobility
III. Compromised survival c) Radiographic bone loss 4 mm (less than 1/2 of implant body)
d) Probing depth 7 mm
e) May have exudates history

Any of following:
a) Pain on function
1V. Failure (clinical or b) Mobility
absolute failure) ¢) Radiographic bone loss 1/2 length of implant

d) Uncontrolled exudate
e) No longer in mouth

>18 years of age

Table 2. Demographic data of patients

Patient (n:21)
Age (years) 42.84+12.04
Gender Female 18 (85.7)
Male 3(14.3)
Systemic disease None 18 (85.7)
Allergic asthma 1(4.76)
Gastritis 1 (4.76)
Hypertension 1(4.76)

n: Number, %: Percentage, SD: Standard deviation

Table 3. Description of implant-related variables between simultaneous and delayed implantation groups.

Simultaneous implantation  Delayed implantation P
Sample size 17(51.5) 16(48.5)
Implant manufacturer Strauril::; Bone 3(17.6) 4(25.0)
Megagen ST 9 (52.9) 6 (37.5) 20.730
Megagen Anyone 5(29.4) 6 (37.5)
Follow-up after prosthetic loading (months) 14.12+1.17 15.63+2.45 °0.157
Implant diameter (mm) 4.22+0.30 3.90+0.42 0.058

* a: Fisher Freeman Halton Test, b. : Mann Whitney U Test; n (%), Mean+SD, mm: millimeter, n: Number, %: Percentage, SD: Standard deviation
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Table 4. The descriptive statistics of outcome variables between simultaneous and delayed implantation groups.

Outcome Variables

Simultaneous implantation Delayed implantation

(n=17) (n=16)
3D Volume Changes 3D resorption rate (%) 57.18+22.75 31.98+17.55 °0.001
Volumel (mm?) 209.54+94.83 122.02+32.46 “0.003
Volume2(mm?) 80.22+42.29 85.18+38.77 20.958
3Dresorp (mm?) 128.26+78.75 35.88+17.91 “0.001
2D Linear Changes 2D resorption rate (%) 54.81+30.88 38.44+18.86 90.014
Width1(mm) 3.13+£1.08 2.28+0.87 “0.014
Width2(mm) 1.55+1.47 1.60+0.87 20.309
2Dresorp (mm) 1.64+1.08 0.75+0.52 “0.017
Marginal Bone Loss (mm) 1.15+0.47 0.88+0.60 20.168
Implant success Success (optimum health) 16 (94.1) 15 (93.7) ©1.000
Satisfactory survival 1(5.9) 1(6.3)

* a:Mann Whitney U Test, b:Fisher’s Exact Test; Mean+SD, mm3: Cubic millimeter, n: Number, %: Percentage, SD: Standard deviation

healing was complete. Single or 2-tooth deficiencies
were restored with implant-supported, screw-retained
single crowns. 3-tooth deficiencies were restored with
two implant-supported, 3-unit screw-retained dental
prostheses. The cantilever design was not used in any
patients. At the control appointments 1 year after pros-
thetic loading, the implants were evaluated clinically
and radiologically. CBCT scans were carried out pre-
operatively (TO0), post-implantation (T1), and a year
following prosthetic loading (T2). Intraoral radio-
graphs were taken post-implantation (T1) and a year
following prosthetic loading (T2).

Study variables

The predictor variable was the timing of implantation
(simultaneous or delayed approaches). The primary
outcome variable was the 3D resorption rate of the
bone graft after 1 year of prosthetic loading. Second-
ary outcome variables were 3D volume changes, 2D
linear changes, marginal bone loss, and the success of
the implant. The 3D volume changes were volumel
(the bone graft volume at post-implantation), vol-
ume? (the bone graft volume at 1-year follow-up), and
3Dresorp (resorption volume of the bone graft). The
2D linear changes were widthl (the bone graft width
at post-implantation), width2 (the bone graft width at
1-year follow-up), 2Dresorp (2D resorption amount of
the bone graft), and 2D resorption rate. The variables
were assessed separately for each implant if a patient
had more than one implant.
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Outcome measures

All data were collected by a single investigator (SAE).
Intraexaminer calibration was determined by reassess-
ing 3D measurements, 2D measurements, and marginal
bone loss for 10 randomly selected implants, including
duplicate measurements performed on different days,
before evaluating the entire implant sample. The intra-
class correlation coefficients for intraexaminer reliability
were 0.947, 0.864, and 0.912 for the 3D measurements,
2D measurements, and marginal bone loss, respectively.

3D CBCT measurements

The same machine (Planmeca Promax 3D Mid, Hel-
sinki, Finland) and the same protocol (90 kVp, 10 mA,
10.08 s, 0.20 mm voxel, 160x160 mm field of view
[FOV]) were used for all CBCT scans. Images were
exported with the Planmeca Romexis Viewer 4.6.2.R
software (Planmeca, Helsinki, Finland). The proce-
dures recommended in previous studies were followed
when determining both 2D and 3D measurement pro-
tocols (16).

The CBCT data scanned at T0, T1, and T2 were
used for 3D measurements. CBCT images were ex-
ported in DICOM format and uploaded to Slicer 5.2.2
software (Slicer Community) (20). Regarding the ana-
tomical points, all CBCT scans were superimposed
based on the T1 CBCT scans for each patient. The
same threshold value was used for mandible segmen-
tation in CBCT scans taken at different times for each
patient. After that, background noise or artifacts were
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eliminated slice by slice following the cortical border
of the mandibular alveolar bone, and segmentation
was completed manually in the axial, coronal, and
sagittal planes. Implant segmentation was performed
at the appropriate threshold value in the T1 CBCT
images. To standardize the measurement area, 10 x
10 x 10 mm cubes were segmented. While the cubes
were superimposed, the cervical border of the cubes
was placed at the most coronal point of the implant
and the lingual border at the most lingual point of the
implant. The cubes were aligned so that the implants
were centered in the axial plane and that their axis was
parallel to the implant’s long axis. All data were ex-
ported in STL format and uploaded to the Meshmixer
program (AutoDesk, CA, USA). In this software, the
measurement area was constructed by separating the
implant segment from the cube segment to examine
only the volume change in the bone graft. To identify

Figure 1. Choosing the implantation approach based on the CBCT
examination a) Delayed implantation due to inadequate primary
stability b) Simultaneous implantation due to adequate primary
stability

ROIs, the areas that the mandible segments covered
within the measurement area were digitally identi-

Figure 2. Delayed implantation approach a-d) Lateral alveolar ridge augmentation with ramus block graft e-g) Delayed implant placement 4

months after the augmentation procedure

Figure 3. Simultaneous implantation approach with augmentation procedure

a) Horizontally inadequate alveolar crest b) Implant placement and defect in buccal aspect ¢) Block graft fixation and filling of gaps with

particulate grafts
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Figure 4. Identification of ROIs a) Separation of the implant seg-
ment from the cube segment to create a measurement area b)The
green area represents ROI-0 c¢)The green area represents ROI-1 d)
The green area represents ROI-2

Figure 6. Determination of the 2D linear measuring points a) The
bone graft width at post-implantation (Width1) b) The bone graft
width at 1-year follow-up (Width2)

fied. Since the measurement area was superimposed at
the same location in all mandible segments, it allowed
measurement in a reproducible and standardized area
specific to each implant. A total of 3 ROIs were cre-
ated for each implant: preoperative ROI (ROI-0), post-
implantation ROI (ROI-1), and 1-year follow-up ROI
(ROI-2) (Figure 4). Volumel was calculated by sub-
tracting ROI-0 from ROI-1. Volume2 was calculated
by subtracting ROI-0 from ROI-2. 3Dresorp was cal-
culated by subtracting ROI-1 from ROI-2 (Figure 5).
The 3D resorption rate was calculated using the fol-
lowing formula:
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a b -

Figure 5. 3D volume measurements a) The purple area represents
Volumel b) The blue area represents Volume2 c) The red area rep-
resents 3Dresorp

3D resorption rate= 100 x Volumel-Volume2
Volumel

2D CBCT measurements

The 2D measurements were made in Planmeca Ro-
mexis Viewer 4.6.2.R software using CBCT data
scanned at T1 and T2. The procedures recommended
by previous studies were followed to ensure that each
spline on the axial view was the same for each patient
through a series of scans taken at each measurement
point (21). Measurements were taken on a cross-
sectional image passing through the center of each
implant. To establish the measurement point, a box
parallel to the implant’s long axis was made. The box’s
cervical border was lined up with the implant’s most
coronal point, the apical border was lined up with its
most apical point, the lingual border was lined up with
the implant’s midline, and the buccal border was lined
up with the implant’s buccal line. This box was divided
vertically into three equal parts. The width of the bone
graft was determined by measuring the distance from
the most buccal and coronal points of the middle part
of the buccal bone in the direction perpendicular to
the long axis of the implant (Figure 6).

The difference in the width of the bone graft be-
tween the T1 and T2 CBCT images was evaluated as
the amount of 2Dresorp. The 2D resorption rate was
calculated using the following formula:

2D resorption rate= 100 x Width1-Width2
Width1

Marginal bone loss
Intraoral radiographs were obtained at T1 (baseline)
and at T2 using the same device (Belmont Phot-X II
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Model 303-CM, New Jersey, USA) with the aid of Kerr
Super-Bite (KerrHawe SA, Switzerland) to achieve
parallelism. Images were scanned using the VistaS-
can Mini Plus (DURR Dental SE, Almanya) device
and exported with DBSWIN software (DURR Den-
tal SE, Almanya) before being saved in JPEG format.
Measurements were made using Digimizer Image
Analysis Software Version 6.0 (MedCalc Software Ltd.,
Belgium). To minimize the distortion factor, the im-
ages were calibrated based on the implant length. The
distance between the implant shoulder and the low-
est point of the crestal bone in intimate contact with
the implant was measured. For each implant, marginal
bone loss was a single score recorded as the greatest
value from either the mesial or distal measurements.

Implant success

The success of the implants was evaluated at T2 using
the ICOI Implant Health Scale(17) (Table 1). Pain or
tenderness during function was questioned on clinical
examination. Through visual inspection, probing, and
applying pressure, suppuration and implant mobility
were evaluated. Probing depth measurements were
made at six points of the implants (mesiobuccal, buc-
cal, distobuccal, mesiolingual, lingual, and distolin-
gual), and a probing depth value was obtained for each
implant by considering the largest value.

Statistical analysis

The Number Cruncher Statistical System (NCSS) 2007
(Kaysville, Utah, USA) program was used for the sta-
tistical analysis. Descriptive statistical methods (mean,
standard deviation, median, frequency, percentage,
minimum, and maximum) were used to evaluate the
study data. The conformity of the quantitative data
to the normal distribution was determined using the
Shapiro-Wilk test and graphical examinations. The
Mann-Whitney U test was used for comparisons be-
tween two groups of quantitative variables that did not
show a normal distribution. Fisher’s exact test and the
Fisher-Freeman-Halton test were used to compare
the qualitative data. Statistical significance was accept-
ed as p < 0.05. Statistical significance was accepted as p
< 0.05. Post hoc analysis was performed based on the
3D resorption rate, which is the primary outcome, to
investigate the power of the study.

I
RESULTS

During the study period, 56 subjects were screened for

eligibility. The final sample comprised 21 subjects with
a mean age of 42.8 + 12 years, and 18 (89.5%) were
female. In total, 33 implants were investigated, 51.5%
(n =17) of which were placed using a simultaneous ap-
proach and 48.5% (n = 16) using a delayed approach.
In the delayed implantation approach group, the in-
terval between augmentation and implantation opera-
tions ranged between 4 and 7 months, with a mean of
4.87 £ 0.83 months.

Three implant brands with platform-switching
designs were used. (Straumann Bone Level, Institut
Straumann AG, Basel, Switzerland; Megagen Any-
one, MegaGen, Daegu, Korea; Megagen ST, MegaGen,
Daegu, Korea) Demographic data and implant-related
variables are compiled in tables (Table 2 and Table 3).

In both groups, the ISQ values of all implants were
above 60 at implantation. No postoperative graft in-
fection, graft loss complications, or prosthesis-related
complications occurred in any of the patients. The
descriptive statistics for 3D volume change, 2D lin-
ear change, marginal bone loss, and implant success
between the simultaneous and delayed implantation
groups are summarized in a table (Table 4).

The 3D volume measurements showed that the 3D
resorption rate, volumel, and 3Dresorp values were
higher in the simultaneous implantation group than
in the delayed group. This difference was statistically
significant (p = 0.001, p = 0.003, and p = 0.001, respec-
tively). According to the results of the post hoc analy-
sis based on the 3D resorption rate, the power of the
study was 99.4%.

The 2D linear measurements showed that the 2D
resorption rate, widthl, and 2Dresorp values were
higher in the simultaneous implantation group than
in the delayed group. This difference was statistically
significant (p = 0.014, p = 0.014, and p = 0.017, re-
spectively)

There were no significant differences between the
two groups with respect to volume2, width2, marginal
bone loss, and implant success at the 1-year follow-up
(p=0.958, p =0.309, p = 0.168, and p = 1.000, respec-
tively).

Anatolian Clinic Journal of Medical Sciences, September 2024; Volume 29, Issue 3

325



m Anadolu Klin / Anatol Clin

|
DISCUSSION and CONCLUSION

This retrospective study aimed to demonstrate the ef-

fects of the timing of implantation on the dimensional
changes in the bone graft and implant success in ridges
augmented with autogenous grafts. The results showed
that the simultaneous implantation approach demon-
strated a higher rate of graft resorption compared to
delayed implantation. This finding supports the hy-
pothesis that the timing of implantation affects the di-
mensional changes in the bone graft.

Graft resorption is a natural consequence of
graft healing. Studies have shown that 18-60%
of the autogenous block graft volume is resorbed
(22,23,24,25,26,27). In our study, autogenous graft sta-
bility in alveolar crests implanted using simultaneous
implantation approaches was evaluated utilizing 3D
measurement methods and compared with delayed
implantation. In studies examining the volume changes
in autogenous grafts in alveolar crests implanted with
delayed implantation, both the graft volume gained
and the resorbed graft volume values were higher than
in the present study (12,13,14,15). The ROIs in these
studies included the whole jaw or the whole region
where grafting was performed. In patients undergo-
ing augmentation, CBCTs obtained after implantation
contain both the bone graft and the implant, which are
absent in preoperative CBCT images. In the event of
bone graft resorption over time, the implant contin-
ues to exist outside the pre-augmentation crest mar-
gins. In this case, if the implant is not removed in the
measurement area, the implant volume is identified by
the software as bone graft volume. In addition, if there
is no mechanical stimulation on the bone graft for 6
months after augmentation, the bone graft begins to
resorb, and its volume decreases (28,29). In the ROIs
including the entire augmented area or the jaw, resorp-
tions observed at unloaded graft sites may be mislead-
ing. Given these facts, this study focused on changes
in peri-implant bone graft volume, and implant vol-
ume was not included in the digitally determined ROI
borders. This method of determining ROI borders re-
sulted in lower volume values compared to the litera-
ture. However, this allowed measurements to be made
in a standardized and reproducible manner at different
time points at each implant site.
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The results of our study indicated that the widthl
and volumel in both the 2D and 3D CBCT evaluations
were significantly higher in the simultaneous implan-
tation group than in the delayed group. This result is
consistent with a meta-analysis reporting higher width
gains as a result of the simultaneous approach com-
pared to the delayed approach (30). The thickness of
the external oblique ridge restricts the grafts size in
the ramus block graft procedure (31). In the simulta-
neous approach, due to the placement of the implant
between the residual crest and the graft, the blocks
are fixed away from the residual crest, and more bone
thickness can be obtained. Additionally, in the present
study, post-implantation evaluations were performed
immediately with the augmentation in the simultane-
ous approach and 4 months after the augmentation in
the delayed approach. During implantation, autog-
enous block grafts resorb at a rate ranging from 0%
to 25% (9). Performing measurements 4 months after
the grafting procedure may have been a factor in the
delayed implantation group’s lower volumel, widthl,
3Dresorp, and 2Dresorp values compared to those of
the simultaneous implantation group.

The present study’s findings revealed that there was
no difference between the two groups in terms of graft
volume, graft width, marginal bone loss, and implant
success at the 1-year follow-up. This result rejects the
hypothesis that the timing of implantation influences
implant success and showed that the two groups had
similar results, at least at the 1-year follow-up. There is
no consensus in the literature on the results of simul-
taneous and delayed implantation approaches. Tosun
et al. evaluated autogenous bone graft resorption using
2D linear measurements in CBCT. The higher graft re-
sorption rate as a result of the simultaneous implanta-
tion approach compared to the delayed implantation
approach reported in this study is consistent with our
study (7). Some researchers who compared simultane-
ous and delayed implantation approaches in alveolar
crests augmented with autogenous grafts observed that
marginal bone loss was higher following the simulta-
neous implantation approach (6,7,11) Aloy-Présper et
al. indicated that marginal bone loss was higher in the
simultaneous group, but when bone grafting was suc-
cessful, marginal bone loss was not significantly dif-
ferent between the groups. (6) In the present study, no
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graft-related complications occurred. On the contrary,
several researchers have indicated that marginal bone
loss was not different between the two groups (10).
Similarly, studies have reported that implant success
and survival are higher following the delayed implan-
tation approach, while others have reported that they
are similar regardless of the approach (6,11,32).

Limitations of the present study include its short
follow-up period, retrospective design, and small sam-
ple size. Additionally, dividing groups based on pre-
operative CBCT evaluations may cause bias. However,
the present study has the strength is that comparable
results are obtained by creating a standardized mea-
surement area for each implant at different times.

The results of the study showed that although
the simultaneous implantation approach was asso-
ciated with a higher rate of graft resorption than the
delayed implantation approach in crests augmented
with autogenous grafts, the implants in the two groups
showed similar results at the 1-year follow-up. The lit-
erature indicates that alveolar crests augmented with
autogenous grafts acquire a stable bone level around
the implant after 3 years, regardless of the timing of
implantation (1,3,33) Therefore, the 1-year follow-up
may not be the endpoint when it comes to measuring
graft volume changes and implant success. Prospective
comparative studies with longer follow-ups and larger
sample sizes are needed to show the effects of the tim-
ing of implantation on implant success and graft sta-
bility in crests augmented with autogenous grafts.
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Fasiyal sinirin intraparotidal dallanma
paternleri ve cerrahi 6nemi

Intraparotidal branching patterns of the facial
nerve and it’s surgical significance

Kamil Gékge Tulacr

o ) o ; o ' Balikesir Universitesi, Tip Fakultesi,
Amag: Bu calismanin amaci fasiyal sinirin intraparotidal dallanma paternlerini, anastomozlarini ve Kulak Burun Bogaz ve Bas Boyun
anatomik varyasyonlarini arastirmak ve dallanma paternlerinin cerrahi énemini vurgulamaktir. Cerrahisi Anabilim Dali

Yéntemler: Bu calismaya 2018-2023 yillari arasinda parotis kitlesi nedeniyle total veya ylzeyel pa-
rotidektomi uygulanan ve ameliyat sonunda intraparotidal fasiyal sinirin ana trunkustan itibaren
seyrini gosteren fotograflarl mevcut olan hastalar dahil edildi. Hastalarin fasiyal sinir dallanma ve
anastomoz siniflamasi Katz ve Catalano’nun siniflamasina gére yapildi ve buna goére analiz edildi.
Bulgular: Calismaya dahil edilme kriterlerini saglayan 48 hasta dahil edildi. Hastalarin 18 tanesi
kadin, 30 tanesi erkek idi. Hastalarin yas ortalamasi 57,37 idi. Fasiyal sinir dallanma paternleri analiz
edildiginde en sik olan dallanma paterninin tip 1 oldugu gérilmustir (%41,6). ikinci siklikta ise tip 2
(%27,08) dallanma paterni gorulmastur. Tip 3 dallanma hastalarin % 20,83’linde, tip 4 ise hastalarin
%6,25'inde gorulmustar. En az gordlen tipin ise tip 5 dallanma paterni oldugu bulunmustur (%4,16).
Sonug: Bu calisma Ulkemizdeki eriskinlerde yapilan, kadavra calismasi olmayan ve fasiyal sinirin int-
raparotidal dallanma paternini arastiran ilk calismadir. Calisma sonucunda en sik gértlen dallanma
paterninin tip 1 dallanma paterni oldugu gdértlmusttr. Parotis bezi cerrahisi ile ugrasan hekimlerin
fasiyal sinir intraparotidal dallanma paternlerine hakim olmasinin, basarili ve komplikasyonsuz bir
cerrahi gerceklestirilebilmesi icin dGnemli olabilecedi dustndlmustar.

Anahtar Soézciikler: Fasiyal sinir; parotis bolgesi

Abstract

Aim: The aim of this study is to investigate the intraparotidal branching patterns, anastomoses, and

anatomical variations of the facial nerve and to emphasize the surgical importance of branching

patterns.

Methods: This study included patients who underwent total or superficial parotidectomy for pa-

rotid mass between 2018 and 2023 and had available photographs taken at the end of the sur-

gery showing the intraparotid facial nerve course from the main trunk. Classification of facial nerve

branching and anastomosis was performed according to the classification of Katz and Catalano and

analyzed accordingly.

Results: Forty-eight patients who met the inclusion criteria were included in the study. 18 of the

patients were women and 30 were men. The average age of the patients was 57.37. When facial Gelis/Received :21.04.2024
nerve branching patterns were analyzed, the most common branching pattern was type 1(41.6%). Kabul/Accepted. 17.07.2024
The second most common branching pattern was type 2 (27.08%). Type 3 branching pattern was DOI: 10.21673/anadoluklin.1471734

seen in 20.83% of the patients and type 4 was seen in 6.25% of the patients. The least common Yazisma yazan/Corresponding author

type was type 5 (4.16%). Kamil Gokee Tulaci
Conclusion: This is the first study in our country to investigate the intraparotidal branching pattern Balikesir Universitesi, Tip Fakdltesi, Kulak
of the facial nerve in adults. As a result of the study, it was observed that the most common branc- Burun Bogaz ve Bas Boyun Cerrahisi

Anabilim Dali, Balikesir, Turkiye.

hing pattern was type 1. It is thought that surgeons dealing with the parotid gland may benefit from E-posta: ktulaci@grmail.com

being familiar with intraparotid facial nerve branching patterns in order to perform a successful and
uncomplicated surgery. ORCID
Keywords: Facial nerve; parotid region Kamil Gokge Tulaci: 0000-0001-6783-2133
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Fasiyal sinir dallanma g

GiRiS

Parotis bezi tiimorleri tiim bas boyun bélgesi tiimorle-
rinin yaklagik %2’sini, tim tiikiiritk bezi timorlerinin
ise yaklasik %70-80'ini olusturmaktadir (1). Parotis
timorlerinde cerrahi tedavi fasiyal sinir ve dallarinin
taninarak korundugu, tiimoriin ¢evresindeki tukiiriik
bezi dokusuyla birlikte tamamen ¢ikarilmasini igeren
yiizeyel ya da total parotidektomidir.

Parotidektomi, tedavi edici bir cerrahi islem olma-
sinin yaninda fasiyal sinirin yiiz kaslari, mimikler ve
yiiz goriintimiindeki 6nemi nedeniyle ayni zamanda
kozmetik yonii de gok 6nemli olan bir cerrahidir. Bu
cerrahinin bagarili sonuglanmasindaki major kriter-
lerden biri cerrahinin fasiyal sinirde iatrojenik hasar
olusmadan tamamlanabilmesidir.

Fasiyal sinir, parotid bolgede genellikle cesitli dal-
lanma ve anastomoz paternleri igerecek gekilde 6nce
temporofasiyal ve servikofasiyal olmak tizere iki ana
dala ayrilmakta ardindan da temporal, zigomatik,
bukkal, marjinal mandibiiler ve servikal dallarini
vermektedir (1,2). Farkli varyasyonlardaki dallanma
paternleri, 6zellikle derin lob tiimoérlerinde parotidek-
tomi sirasinda sinir diseksiyonunu zorlagtiran neden-
lerden biridir (1). Bu nedenle fasiyal siniri ilgilendiren
cerrahi operasyonlarda fasiyal sinirde iatrojenik hasar
olusmamasi i¢in cerrahin fasiyal sinir anatomisine ve
dallanma paternlerindeki tiim olasiliklara hakim ol-
masi hayati 6nem tagimaktadir.

Fasiyal sinirin intraparotidal dallanmalar: ile ilgili
galigmalar incelendiginde tilkeler arasinda hatta aym
tilkenin farkli alt bolgeleri arasinda farkli dallanma
paternlerinin oldugu bildirilmistir. Ulkemizde yapilan
caligmalar degerlendirildiginde ise ¢ok kisitli sayida
¢aligmanin mevcut oldugu ve bu ¢alismalarin tamami-
nin kadavra {izerinde ve fetiis ya da ¢ocuklarda yapil-
dig1 goriilmistiir (3-6).

Bu nedenle bu ¢alismanin amaci tlkemizdeki
eriskin popilasyonunda fasiyal sinirin intraparotid
dallanma paternlerini, anastomozlarini ve anatomik
varyasyonlarini aragtirmak ve dallanma paterlerinin
cerrahi 6nemini vurgulamaktir.

—
GEREC VE YONTEMLER

Bu calisma retrospektif olarak, Balikesir Universi-

tesi Rektorligii Saghik Bilimleri Girisimsel Olma-

yan Arastirmalar Etik Kurulu onay: alindiktan son-
ra (tarih: 02.04.2024, karar no:2024/55) Helsinki
Deklarasyonu’na uygun olarak tigiincii basamak saglik
kurulusunda gergeklestirilmistir.

Hastalarin demografik ve klinik bilgileri hastala-
rin medikal kayitlarindan, klinik takip kartlarindan ve
ana bilim dali fotograf arsivinden elde edilmistir. Bil-
gileri kullanilan téim hastalara ¢calisma ile ilgili bilgi ve-
rilmis ve hastalarin medikal bilgilerini kullanabilmek
i¢cin onam alinmustir.

Bu ¢aligmaya 2018- 2023 yillar1 arasinda parotiste
kitle nedeniyle total veya ylizeyel parotidektomi uygu-
lanmis olan hastalar dahil edildi. Tiim hastalarin cerra-
hi kararlar1 ultrasonografi esliginde ince igne aspiras-
yon biyopsisi sonucu, bilgisayarli tomografi (BT) veya
Manyetik rezonans (MR) goriintillemesi degerlendiril-
dikten sonra verilmistir. Parotidektomi operasyonlar1
genel anestezi altinda, Modifiye Blair insizyonu (Prea-
urikiiler alandan basglayip, aurikiila lobiiliinden arkaya
mastoid apekse dogru doniip oradan da sternokleido-
mastoid kas1 6n kismina dogru devam edecek sekilde
insizyon) ile yapilmistir. Insizyonu takiben cilt flebi
elevasyonu stiperfisiyal muskulo-aponorotik sistem
altindan olacak sekilde yapilmustir. Takiben digastrik
kasin posterior karni, styloid proses, tragal pointer ve
mastoid apeks referans noktalar1 alinarak fasiyal sinir
ana trunkusu bulunmustur. Fasiyal sinir ana trunkusu
bulunduktan sonra pes anserinusa kadar ilerlenip énce
temporofasiyal sonra servikofasiyal kismi proksimalden
distale dogru diseke edilerek fasiyal sinirin tiim dalla-
r1 ve anastomozlar: takip edilerek tiimor patolojisi ve
yerlesim yerine gore yiizeyel ya da total parotidektomi
operasyonu uygulanmistir. 2020 yilindan sonraki tiim
vakalarda fasiyal sinir monitorizasyonu kullanilmigstir.
Cerrahi bitiminde tiim hastalarin fasiyal sinirlerini ana
trunkustan itibaren gosterecek sekilde fotograflari ve
videolari ¢ekilerek hastalarin ameliyat notlari ile birlikte
ana bilim dal argivine eklenmistir.

Rekiirren parotis cerrahisi yapilmak, preoperatif
fasiyal parezi ya da paralizili olmak, cilde infiltre ti-
morii olmak ve herhangi bir dalin intraoperatif olarak
rezeke edilmesini gerektiren malign parotis timori
bulunmak, takip kartlarindaki verileri ya da intrao-
peratif cekilmis olan fotograflar: eksik olmak, Tiirkiye
Cumbhuriyeti vatandas1 olmamak ve yabanci uyruklu
olmak calismadan diglama kriteri olarak belirlendi.
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Tablo 1. Parotidektomi yapilan hastalarin ameliyat sonrasi histopa-
toloji sonuglar:

Ameliyat sonrasi1 histopatalojik tan1 Say1
Pleomorfik adenom 17
Warthin timort 18
Squaméz hiicreli karsinom 4
Karsinoma ex pleomorfik adenom 2
Lipom 1
Bazal hiicreli karsinom 1
Malign melanoma 1
Sekretuar hiicreli karsinom 1
Asinik hiicreli karsinom 1
Onkositoma 1
Kronik lenfositer l6semi 1

Hastalarin fasiyal sinir dallanma ve anastomoz
siniflamast Katz ve Catalanonun ¢alismalarinda kul-
landiklari fasiyal sinir dallanma siniflamasina gore ya-
pildi (7) (Sekil 1). Hastalarn fasiyal sinir dallanmalari
bu siniflamaya gore yapildiktan sonra ¢alismaya dhil
edilen hastalarin fasiyal sinirin dallanma paternleri
bulundu ve ¢aligma sonucu olarak sunuldu.

Bu siniflamaya gore fasiyal sinir 5 grupta siniflan-
dirilmistir.

Tip I. Fasyial sinirin tst (temporozigomatik) ve alt

(servikomandibiiler) ana dallar: birbiri ile anasto-

moz yapmazlar.

I A: Ana trunkustan iki ana dal ayrilir. Zigomatik

ayrimdan ¢ikan ve yine zigomatik dal ile anasto-

moz yapan bir dal mevcuttur.

I B: Ana trunkustan iki ana dal ayrilir. Bukkal dal

temporozigomatik ayrimdan dogar. Mandibiiler dal

kendisi ile anastomoz yapan ikinci bir dala sahiptir.

Tip II: Fasiyal sinir ana trunkustan st ve alt dal-

lara ayrildiktan sonra zigomatik dal ile bukkal dal

arasinda anastomoz mevcuttur.

Tip III: Bukkal dalin diger dallar ile major ansto-

mozu mevcuttur.

Tip IIT A: Bukkal dal ile zigomatik dal arasinda

anastomoz vardir.

Tip III B: Bukkal dal ile zigomatik dal arasinda

anastomoz vardir ancak mandibiiler dal ana trun-

kus yerine bukkal daldan ayrilir.
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Tip III C: Bukkal dal ile mandibiiler dal arasinda
major anastomozlar vardir.

Tip IV: Dallar arasinda multiple anastomozlar var-
dir.

Tip IVA: Bukkal dal servikomandiliiler daldan ¢1-
kar. Zigomatik, bukkal ve mandibiiler dallar ara-
sinda anastomozlar vardir.

Tip IV B: Bukkal dal hem alt hem de tist ana dal-
dan ¢ikabilir. Tiim dallar arasinda multiple ansto-
mozlar goriliir.

Type V: Major ve minér olmak tizere iki ana trun-
kus vardir.

istatistiksel analiz

Arastirma verileri Statistical Package For Social Sci-
ences for Windows version 22.0 (SPSS Inc. Chicago,
IL,USA) araciligiyla bilgisayar ortamina ytiklenmis ve
degerlendirilmistir. Caliymadaki bulgular say1 ve yiiz-
de olarak sunulmustur. Calismada gruplar aras: kar-
silagtirma igeren istatistiksel analiz yontemi olmadig:
i¢in power analiz yapilmamistir.

|
BULGULAR
Bu caligmaya medikal verileri ve fotograflar1 tam
olan 48 hasta d4hil edildi. Hastalarin 18 tanesi kadin
(%37,5), 30 tanesi erkek (%62,5) idi. Hastalarin yas or-
talamas1 57,37 idi.

Kirk bir hastaya yiizeyel partoidektomi, 7 hastaya

total parotidektomi uygulandi. Parotidektomilerin 19
tanesi sol, 29 tanesi ise sag parotidektomi idi. Hastala-
rin ameliyat sonrasi patoloji sonuglarinin degerlendi-
rilmesi tablo halinde verilmistir (Tablo 1).

Hastalarin fasiyal sinir dallanma ve anastomoz
paternleri degerlendirildiginde; en sik tip 1 dallanma
paterni goriilmiistiir (20 hastada (%41,6)). Takiben tip
2 dallanma paterni 13 hastada (%27,08) gortlmiistiir.
Tip 3 dallanma 10 hastada (%20,83), tip 4 dallanma
ise 3 hastada (%6,25) gorilmiistiir. En az goriilen tip
ise tip 5 dallanma olarak bulunmustur (2 hastada
(%4,16)). Intraoperatif cekilen fotograflarda fasiyal
sinirin dallanma paternlerinin 6rnekleri resimler ha-
linde sunulmustur (Resim1-5).



Tulaci

Fasiyal sinir dallanma g

VA -~

L1

IV B

Sekil 1. Katz ve Catalano'nun yaptiklari fasiyal sinir dallanma ve anastomoz siniflamasi (T: Temporal dal,
Z: Zigomatik dal, B: Bukkal dal, M: Marjinal mandibiiler dal, C: Servikal dal)

]
TARTISMA VE SONUC

Tiikiiriik bezi tiimorleri, bag boyun bélgesi tiimorle-

rinin yaklasik olarak %5-10’unu olusturur. Tikiiriik
bezi tiimorleri en sik (%85) parotis bezinden koken
alir. Parotis tomorlerinin ideal tedavisi iatrojenik fasi-
yal paraliziye neden olmadan, tiimoriin etraf tikiriik
bezi dokusuyla birlikte ¢ikarilmasini iceren yiizeyel ya
da total parotidektomidir.

Parotidektomi gibi fasiyal siniri ilgilendiren cerra-
hilerde fasiyal sinirin tam olarak identifiye edilmesi ve
tiim dallariyla birlikte korunmasi basarili ve komplikas-
yonsuz cerrahi i¢cin 6nemli kriterlerin basinda gelmek-
tedir (1,3). Bening parotis timérlerinde parotidektomi
sonras! gegici fasiyal paralizi meydana gelme olasilig:
9%20-55 iken kalict paralizi meydana gelme olasilig1
%1-2dir (1,8). Sinirin anatomik varyasyonunun mev-
cut oldugu durumlarda, malign tiimorlerde, derin lob
tiimorlerinde ve revizyon parotis cerrahilerinde fasiyal
sinirin hasar gérme olasilig1 daha da artmaktadir (1).
Parotis bezi igerisindeki fasiyal sinirin dallanma paterni

ve anastomozlar1 oldukea gesitli ve karmagiktir (2). Fa-
siyal sinirin intraparotidal anatomisi ve anastomozlari
hakkinda detayli bilgi sahibi olmak, sinirin identifiye
edilebilmesi ve paralizi olmadan cerrahinin tamamla-
nabilmesi icin ¢ok 6nemlidir (9).

Fasiyal sinirin parotis bezi igerisindeki dallanma
paternleri ile ilgili olarak cesitli arastirmacilar tarafin-
dan galismalar yapilmistir. Yapilan ¢alismalar deger-
lendirildiginde farkl iilkelerde, farkli etnik kokenler-
de hatta aynu iilke icerisindeki farkli cografik alt bol-
gelerde farkli dallanma paternlerinin mevcut oldugu
literatiirde bildirilmistir (1,7,10-15). Yapilan literatiir
taramasinda tilkemizde yapilan calismalar degerlen-
dirildiginde; ¢ok kisitl sayida ¢alismanin mevcut ol-
dugu ve bunlarin tamaminin kadavra (etnik kokeni
belirtilmeyen) ¢alismasi oldugu goriilmiistiir (3-6). Bu
nedenle bu ¢aligma tilkemizdeki erigkinlerde yapilan,
kadavra ¢aligmasi olmayan ve fasiyal sinirin intarapa-
rotidal dallanma paternini ortaya koyan ilk ¢alismadr.

Caligmada fasiyal sinir dallanma paternleri Katz ve
Catalanonun ¢alismalarinda kullandiklar: fasiyal sinir
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Resim 1. Tip 1 dallanma paterni (parotidektomi operasyonunda ¢e-
kilmis olan, fasiyal sinir ve dallanmasini gosteren fotograf)

Resim 3. Tip 3 dallanma paterni (parotidektomi operasyonunda ge-

kilmis olan fasiyal sinir ve dallanmasini gosteren fotograf)

dallanma siniflamasina gore siniflandirilmis ve en sik
goriilen tip olarak tip 1 dallanma paterni bulunmustur
(7). Tip 1 dallanma paterninde fasiyal sinir ana trun-
kusu 6nce temporozigomatik ve servikofasiyal olarak
iki ana dala ayrilir daha sonra da bu dallardan tempo-
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Resim 2. Tip 2 dallanma paterni (parotidektomi operasyonunda ge-
kilmis olan fasiyal sinir ve dallanmasini gosteren fotograf)

ral dal, zigomatik dal, bukkal dal, marjinal mandibiiler
dal, servikal dal ¢ikar. Tip 1 dallanma paterninin en
bityiik 6zelligi alt ve tist ana dallar ve diger bes dalin
birbiri ile hi¢ anastomoz yapmamasidir. Yani herhangi
bir dalda meydana gelecek olan iatrojenik hasarin pa-
rezi ya da paralizi ile sonuglanma olasilig1 yiiksektir. O
nedenle dallanma paternlerine ve 6zelliklerine hakim
olunmasi ve 6zellikle tip 1 dallanma paterni olan has-
talarda parezi ya da paralizi riskinin yiiksek olmasi ne-
deniyle intraoperatif olarak ekstra dikkat sarf edilmesi
6nem arz etmektedir.

Caligmada hastalarin yaklasik %20’sinde tip 3 dal-
lanma paterni bulunmustur. Bu dallanma paterninin
ozelligi bukkal dalin diger dallar ile major anastomoz-
lar igeriyor olmasidir. Klinik olarak 6nemi ise boyle
bir dallanma paternine sahip bir hastada bukkal dalda,
anastomoz hattinin proksimalinde meydana gelecek
olan iatrojenik sinir hasarinin parezi ya da paralizi ile
sonuglanmayabilecek olmasidir. Bu agidan bu dallan-
ma paterni avantajli paternlerden biridir.

Caligmada hastalarin %6’sinda tip 4 dallanma pa-
terni goriilmistiir. Bu dallanma paterni klinik olarak
en avantajli patern olarak sayilabilmektedir. Clinkii
dallar arasinda multiple anastomozlar vardir. Cerrahi
sirasinda, anastomoz sayisi fazla oldugu i¢in diseksi-
yonu ve sinirin takibi daha zor olsa da iatrojenik sinir
hasarlariin multiple anastomozlar nedeniyle posto-
peratif olarak parezi ya da paralizi ile sonu¢lanmama
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Resim 4. Tip 4 dallanma paterni (parotidektomi operasyonunda ge-
kilmis olan fasiyal sinir ve dallanmasini gosteren fotograf)

olasilig1 yiiksektir.

Bu ¢aliymada ve literatiirdeki diger ¢alismalarda
en az goriilen ancak énemli bir dallanma paterni de
tip 5’tir. Bu tipte major ve mindr olmak tizere iki ana
trunkus mevcuttur. Bunun klinik 6nemi ise cerrahin
ana trunkusu buldugunda, her zaman ikinci bir ana
trunkusun daha olabilecegini aklinda bulundurmasi-
nin gerekliligidir. Bu nedenle Pes anserinusu gérene
kadar ya da sinir monitériinde ana trunkustan yapilan
uyar1 sonucunda tiim yiizlin hareketini taniyana kadar
herhangi bir eksizyon isleminden uzak durulmalidir.

Bu konu ile ilgili yapilan diger ¢aligmalar incelen-
diginde; iilkemizde Alkan ve ark. ile Kopuz ve ark.
tarafindan yapilan calismalarda en sik tip 4 dallanma
panterinin oldugu, Oksiiz ve ark. tarafindan yapilan
calismada ise en sik tip 1 dallanma paterni oldugu
gorilmistir (3-5). Bu ¢aligmalarin tiimiinde fasiyal
sinir incelemeleri kadavralar tizerinde yapilmistir ve
kadavralarin kokenleri ile ilgili bir bilgi verilmemistir.
Bu nedenle bu ¢aligmalarin iilkemizdeki fasiyal sinirin
dallanma panterlerini yansitip yansitmadig tartigma-
lidur.

Gataa ve Faris’in ¢aligmalarinda, Devis ve ark’in
calismasinda ve Katz ve Katalanonun ¢alismalarinda
en sik tip 3 dallanma paterninin oldugu bulunmustur
(1,7,11). Thuku ve ark’in ¢alismasinda ise en sik tip 1
bulunmugtur (10). Cocuklarin dahil oldugu ¢aligma-
lar incelendiginde ise Ekincinin ¢aligmasi 27 ¢ocuk

Resim 5. Tip 1 dallanma paterni (parotidektomi operasyonunda ¢e-
kilmis olan fasiyal sinir ve dallanmasini gosteren fotograf)

kadavrada yapilmis ve en sik tip 1 dallanma paterni
bulunmugtur (16). Kopuz ve ark’in ¢aligmalarinda ise
tim yas gruplar1 dahil edildiginde en sik tip 4 dallan-
ma paterni bulmus olmalarina ragmen sadece ¢alis-
malarindaki gocuk hastalar ayr1 degerlendirdiginde en
sik tip 1 dallanma paterni bulunmustur (4). Kopuz ve
ark. yasin dallanma paterni tizerine etkili olup olmadi-
gin1 arastirmak amaciyla regresyon analizi yapmuislar
ve regresyon analizi sonucunda yas arttik¢a anasto-
mozlarin da artabilecegi soncuna ulagsmislardir (4).

Hem iilkemizdeki hem de diger iilkelerdeki ¢alis-
ma sonuglar1 degerlendirildiginde fasiyal sinirin dal-
lanma paternlerinde {ilkeden tilkeye hatta ayni iilke-
nin farkli béliimlerinde hatta farkli yas gruplarinda
bile farklilik olabilecegi goriilmiistiir. Bu nedenle bu
¢aligmanin sonuglarnin iilkemizde erigkinlerde yap:-
lan ilk ¢aliyma olmasi nedeniyle fasiyal sinir intrapa-
rotidal dallanma paterninin belirlenebilmesi agisindan
onemli olabilecegi diistiniilmiistiir. Ancak ¢aligmanin
cesitli kisitliliklar1 mevcuttur. Bunlardan biri ¢alisma-
nin retrospektif olarak yapilmis olmasidir, diger bir
kisithilik ise caligmaya dahil edilen hastalarin sadece
gliney Marmara ve Kuzey Ege bolgesi popiilasyonunu
icermesidir. Bu nedenle bundan sonraki ¢alismalarin
tilkemizde ¢ok merkezli, tiim bolgeleri kapsayacak ve
her yas grubunu igerecek sekilde yapilmasinin fasiyal
sinirin tilkemizdeki intraparotidal dallanma paterni-
nin tespitine ve fasiyal sinir cerrahisiyle ugrasan he-
kimlere faydal: olabilecegi diistintilmiistiir.

Sonug¢ olarak c¢aliymada parotidektomi yapilan
erigkin hastalarda fasiyal sinirin intraparotid dallanma
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paternleri arastirilmis ve en sik tip 1 dallanma paterni-
nin, en az ise tip 5 dallanma paterninin mevcut oldugu
bulunmugtiur. Fasiyal sinirin intraparotidal anatomi-
sine detayl: bir gekilde hakim olunmasi parotidektomi
yapan cerrahlar agisindan 6nem arz etmektedir. Bu
nedenle parotis bezi cerrahisi ile ugrasan hekimlerin
caligtiklar: tilke ve bolge insaninin fasiyal sinir intra-
parotidal dallanma paternlerine hdkim olmasinin, si-
nirin tam olarak identifiye edilebilmesi ve sinirin tiim
dallarinin korunarak basarili ve komplikasyonsuz bir
cerrahi gerceklestirilebilmesi i¢in 6nemli olabilecegi
distinilmistir.

Cikar catismasi ve finansman bildirimi

Yazar bildirecek bir ¢ikar ¢atigmasi olmadigini beyan
eder. Yazar bu ¢alisma i¢in hicbir finansal destek alma-
digin1 da beyan eder.
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Comparison of the effects of remifentanil and
fentanyl on awakening and hemodynamic
parameters in probe curettage cases

Probe klretaj olgularinda remifentanil ve fentanilin
uyanma ve hemodinamik parametreler tzerine
etkilerinin karsilastiriimasi

Erol Karaaslan'

' Department of Anesthesiology and
Reanimation, Faculty of Medicine,
Inonu University

Abstract

Aim: We aimed to investigate the effects of two different opioids, fentanyl, and remifentanil, on waking
parameters, hemodynamic effects, duration of stay in the post-anesthesia care unit (PACU), pain and
nausea and vomiting in patients undergoing probe curettage surgery.

Methods: Sixty-six patients scheduled for probe curettage surgery were randomly divided into Fentanyl
(Group F, n = 33) and Remifentanil (Group R, n = 33) groups. For induction of anesthesia, 2.5 mg/kg
propofol was administered as a bolus in both groups, 2.5 mcg/kg fentanyl in Group F and 2-4 mcg/kg
iv. remifentanil in Group R. No muscle relaxant agent was used. The laryngeal mask size was selected ac-
cording to the patient’s body weight. For induction of anesthesia, 2.5 mg/kg propofol was administered
as a bolus in both groups, 2.5 mcg/kg fentanyl in Group F, and 2-4 mcg/kg iv. remifentanil in Group R. No
muscle relaxant was used. The laryngeal mask size was selected according to the patient’s body weight
and the cuff pressure was adjusted to 60 cm H20 using a manometer.

Results: The demographic data of both groups were similar in our study. Extubation time was shorter in
Group R. The difference between the groups was significant (p<0.001). The awakening time was also sig-
nificantly shorter in Group R (p<0.001). Among the hemodynamic data, MAP values were lower in Group
R at T1, T3, and T5 time intervals. HR values were significantly lower in Group R. There was a statistically
significant difference between the groups in both time intervals (p: 0.014, p: 0.037)

Conclusions: In our study, remifentanil provided better hemodynamic stability, shorter extubation and
awakening times, and lower incidence of nausea and vomiting than fentanyl in probe curettage cases.
Therefore, we suggest that the use of remifentanil with supraglottic airway devices is a good alternative
in anesthesia management.

Keywords: Awakening from anesthesia; curettage; day surgery; fentanyl; laryngeal mask airway; remi-
fentany!

oz

Amag: Supraglottik hava yolu cihaz! ile havayolu gtvenligin sadladigimiz calismamizda fentanil ve remifen-
tanil gibi iki farkli opiodin probe kiretaj ogularinda uyanma parametreleri, hemodinamik etkiler, anestezi
sonrasl bakim Unitesi (PACU) da kalis stresi, agri ve bulanti kusma Gzerine etkilerini incelemeyi amacladik.
Yontemler: Probe klretaj cerrahisi planlanan 66 hasta Fentanil (Grup F, n = 33) ve Remifentanil (Grup R, n
= 33) guruplarina randomize olarak dagitildi. Anestezi indiiksiyonunda her iki grupta 2.5 mg/kg propofol
iv, Grup F’ de 2.5 mcg/kg fentanil iv, Grup R’ de ise 2-4 mcg/kg iv remifentanil bolus olarak uygulandi
ve kas gevsetici bir ajan kullaniimadi. Hastanin vicut adirlidina gére laringeal maske boyutu secildi ve kaf
basinci bir manometre kullanilarak 60 cm H2O’va ayarlandi. Anestezi indUksiyonunda her iki grupta 2.5
mg/kg propofol, Grup F’ de 2.5 mcg/kg fentanil, Grup R’ de ise 2-4 mcg/kg iv remifentanil bolus olarak
uygulandi ve kas gevsetici bir ajan kullanilmadi. Hastanin vicut agirligina goére laringeal maske boyutu
secildi ve kaf basinci bir manometre kullanilarak 60 cm H2 O’ya ayarlandi.

Bulgular: Calismamizda her iki grubun demografik verileri benzerdi. Eksttibasyon ve uyanma stresi Grup Received/Gelis : 29.05.2024
R'de daha kisaydi. Gruplararasi fark anlamli idi (p<0,001). Hemodinamik verilerden ortalama arter basinci Accepted/Kabul: 10.07.2024
(MAP) degerleri; T1, T3, T5 zaman araliginda Grup R’ de daha dusuktu. Kalp atis hizi (HR) degerleri Grup DOI: 10.21673/anadoluklin.1491696

R’de anlamli olarak daha dusuktd. Her iki zaman araliginda gruplar arasinda istatiksel olarak anlamli fark
vardi (p: 0,014, p: 0,037)

Sonuglar: Calismamizda edilen probe kiretaj olgularinda remifentanilin fentanile gére daha iyi bir hemo-
dinamik stabilite sagladigi, eksttbasyon ve uyanma surelerini daha kisa oldugu, bulanti kusma insidansinin
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INTRODUCTION

Day surgery is defined as the discharge of a patient
who has undergone an interventional procedure on
the same day or within 24 hours (1). Reducing the
time spent in the hospital decreases wound infection,
minimizes the loss of labor force and minimizes hospi-
tal costs (2). Recently, day surgery interventions have
become increasingly common.

Patient groups undergoing day-case anesthesia
have many comorbidities. This situation makes an-
esthesia management special. Postoperative pain,
nausea-vomiting, and depth of sedation are important
factors affecting the duration of hospitalization in sur-
gical applications (3).

Therefore, the anesthesia method to be used in day
surgery applications should provide a stable hemody-
namic state, adequate depth of anesthesia, and rapid
recovery (4). One of the goals of day surgery is the
rapid return of patients to their daily activities (5).

Probe curettage is a surgical procedure that con-
stitutes the most minimally invasive gynecologic in-
tervention used in diagnosis and treatment for a long
time. Probe curettage is also one of the daily surgical
procedures (6).

The use of supraglottic airway devices in short-
term minimal surgical procedures that do not carry
the risk of regurgitation is seen as a good alternative
to endotracheal intubation in probe curettage cases
because it does not require the use of muscle relaxants
and is less irritating to the airway. (7) .

Many anesthesia methods and anesthetic drugs
have been used in anesthesia applications used in day
surgery operations. There are not many studies in the
literature comparing remifentanil and fentanyl in cases
of probe curettage using laryngeal mask airway (LMA).

In our study in which we ensured airway safety
with LMA, we aimed to investigate the effects of two
different opioids such as fentanyl and remifentanil on
waking parameters, hemodynamic effects, duration of
stay in the post-anesthesia care unit (PACU), pain and
nausea and vomiting in probe curettage cases.

I
MATERIAL AND METHODS

Protocol

This study was conducted in the Department of Anes-

thesiology and Reanimation, Inonu University, Faculty

of Medicine, Turgut Ozal Medical Center, with the ap-
proval of the Malatya Clinical Research Ethics Commit-
tee (date: 21.12.2022, decision no: 2022/105). The study
was conducted according to CONSORT guidance (8).

Study Participants

Our study was conducted as a randomized, double-
blind clinical trial. Subjects who voluntarily agreed
to participate in the study were informed about the
potential risks and predictable outcomes of the study.
Written informed consent was then obtained. For ran-
domization, patients were assigned to the study groups
completely by chance. MedCalc, version-16 statistical
software for Windows (medcalc.com.tr.) was used for
this purpose. Sixty-six patients scheduled for probe
curettage surgery were randomly assigned to Fentanyl
(Group E n = 33) and Remifentanil (Group R, n = 33)
groups.

Patient Recruitment

ASA I-II patients aged 18-65 years who underwent
probe curettage were included in our study. Patients
with severe respiratory, hepatic, or renal dysfunction,
neurological and psychiatric patients, history of allergy
to anesthesia drugs, obese patients with body mass in-
dex (BMI) over 30, difficult airway findings (modified
Mallampati class 4 or thyromental distance <65 mm),
high risk of regurgitation or aspiration were excluded.

Preoperative Procedures

General anesthesia was standardized for all patients.
Patients were given midazolam 0.05 - 0.1 mg/kg i.v. for
premedication 20 minutes before the surgical proce-
dure. The patients were taken to the operation room
and pre-oxygenated with 100% O, for 5 min. Routine
noninvasive blood pressure (NIBP), pulse oximetry
(Sp0,), electrocardiogram (ECG), heart rate (HR),
and end-tidal carbon dioxide (EtCO,) monitoring
were performed.

General Anesthesia

For induction of anesthesia, 2.5 mg/kg i.v propofol
was administered as a bolus in both groups, 3-5 pg/
kg fentanyl in Group F and 2-4 ug/kg i.v. remifentanil
in Group R. No muscle relaxant agent was used. The
laryngeal mask size was selected according to the pa-
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Table 1. Characteristics of the groups

Group F Group R
(Mean * StD) (Mean + StD) P
Age, (year) 44,48 + 13,38 41,81 + 14,32 0,393
Weight, (kg) 67,06 £ 11,76 70,30 £ 10,61 0,136
ASA, n(%) 0,804
1 18 (54,5) 20 (60,6)
1 15 (45,5) 13 (39,4)
Mallampati, n(%) 0,621
1 19 (57,6) 17 (51,5)
2 14 (42,4) 16 (48,5)
Bradicardia, n(%) 1(3,03) 2 (6,06) 0,403
Surgical duration, (min) 15,81 +£2,78 17,21 +2,73 0,073
Anaesthesia duration, (min) 23,63 + 4,52 21,96 + 2,73 0,076
PACU duration, (min) 19,06 * 3,82 13,03 + 2,87 <0,001*
Extubation duration, (min) 7,09 + 1,37 4,81 + 1,073 <0,001*
Wake-up duration, (min) 6,72 + 1,20 3,42 +0,83 <0,001*

ASA: American Society of Anesthesiologists, PACU: Postanesthetic care unit, StD: Standart deviation, min: Minute, n: Number, %: Percentage

Table 2. Sedation values of the groups

Group F Group R
n(%) n(%) P

Sedation S5 <0,001*

1 5(15,2) 0(0)

2 13 (39,4) 1(3,0)

3 11(33,3) 14 (42,4)

4 4(12,1) 18 (54,5)

5 0(0) 0(0)
Sedation S15 <0,001*

1 0(0) 0(0)

2 4(12,1) 0(0)

3 9(27,3) 2(6,1)

4 16 (48,5) 13 (39,4)

5 4(12,1) 18 (54,5)

Sedation S5: PACU 5th minute, sedation; S15: PACU 15th minute, 1: Deep sleep; 2: Sleeping, slow response to verbal stimulation; 3: Prone to
sleep; 4: Awake calm quiet; 5: Awake active .* Significant difference, min: Minute, n: Number, %: Percentage

tient’s body weight and the cuff pressure was adjusted
to 60 cm H,O using a manometer.

After placement of the laryngeal mask, the position
of the airway devices in both groups will be confirmed
by the absence of leak sound, and chest expansion dur-
ing ventilation, auscultation, and capnography.

Anesthesia maintenance was provided with 75
mcg/kg/min propofol and 50% O2/air mixture in each
group, 1.5 mcg/kg/h fentanyl in Group F and 0.1-0.3
mcg/kg/min remifentanil in Group R. In both groups,
the anesthesia device was set in volume-controlled
mode with a tidal volume of 6-8 mL/kg and a respira-
tory rate of 35-45 mm Hg EtCO,.
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Hemodynamic parameters were recorded at the
following time intervals: TO before induction, T1 after
LMA placement, T2 surgery at 5 min, T3 surgery at 10
min, T4 surgery at 15 min, T5 surgery at 25 min, and
T6 surgery at 35 min. Demographic data, duration of
anesthesia and surgery, recovery time, postanesthetic
intensive care unit stay, pain, nausea and vomiting
data were evaluated.

Postoperative Management

Patients who opened their eyes with warnings, whose
spontaneous breathing was regular, respiratory rate
was 14-20/min, and oxygen saturation was greater
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Table 3. Pain values of the groups

Group F Group R
n(%) n(%) P
NRS 0,019*
0-1 12 (36,4) 7(21,2)
2-4 15 (45,5) 10 (30,3)
5.7 6(18,2) 14 (42,4)
8-10 0(0) 2(6,1)

NRS: Numerical rating scale, no pain (0-1 points), mild pain (2-4 points), moderate pain (5-6 points) and severe pain (7-10 points). * Sig-

nificant difference, n: Number, %: Percentage

Table 4. PONV values of the groups

Group F Group R
n(%) n(%) P
PONV-5 0,110
0 12 (36,4) 20 (60,6)
1 13 (39,4) 9(27,3)
2 5(15,2) 2(6,1)
3 3(9,1) 2(6,1)
PONV-15 0,007*
0 16 (48,5) 28 (84,8)
1 8(24,2) 1(3,0)
2 4(12,1) 4(12,1)
3 5(15,2) 0(0)

PONV: Postoperative nausea and vomiting; PONV-5: Postoperative 5th minute; PONV-15: Postoperative 15’th minutes, n: Number, %:

Percentage, * Significant difference

than 95% were extubated and taken to the recovery
room. In the recovery unit, hemodynamically and re-
spiratory stable patients with a Modified Aldrete score
> 9 were transferred to the relevant ward (9).

Outcome Measures
Anesthesia duration; the time from induction of an-
esthesia until extubation. Surgical time; the time from
the first surgical incision until the end of the surgical
procedure. Extubation time; the time from the com-
pletion of surgery and discontinuation of anesthetic
drugs until extubation. Recovery time was defined as
a meaningful response to simple verbal commands
(open your eyes, etc.) given after extubation. Brady-
cardia (<50/min) was evaluated. PACU length of stay
was defined as the time from admission of the patient
to the recovery room to transfer to the relevant service.
Pain was assessed by a blinded anesthesiologist as
postoperative pain on a numerical rating scale (NRS)
(0-10 scale (0-1: mild, 2-4: moderate, 5-7: moderate,

8-10: severe). 15 mg/kg i.v. paracetamol was given as a
rescue analgesic in cases with NRS >5.

Nausea and vomiting were assessed with a 4-point
scale (0=no nausea, l1=moderate nausea, 2=severe
nausea, 3= retching, vomiting or both). In cases of ‘se-
vere nausea, ondansetron 50 mcg/kg i.v. was adminis-
tered as antiemetic. In our study, all outcome measures
were assessed by a blinded observer.

Sample Size

While the type I error (alpha) is 0.05, the power of the
test (1-beta) is 0.9, the effect size is 0.82 and the alterna-
tive hypothesis (H1) is two-way, the minimum sample
size required to find a significant difference using this test
should be 33 in each group and 66 in total (10). Power
analysis was calculated with WSSPAS software (11).

Statistical analysis
PONV: Postoperative nausea and vomiting; PONV-5:
Postoperative 5th minute; PONV-15: Postoperative

Anatolian Clinic Journal of Medical Sciences, September 2024; Volume 29, Issue 3

339



m Anadolu Klin / Anatol Clin

MAP

e Group = Group R

160

MMHG
g

TD Tl T2

Figure 1. MAP values of the groups

MAP: Mean Arterial Pressure; TO: pre-induction; T1: after insertion of the LMA; T2: surgery 5'th min; T3: surgery 10’th min; T4: surgery
15’th min; T5: surgery 25’th min; T6: postextubation 5’th min.* Significant difference.
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Figure 2. HR values of the groups

HR values of the groups. T0: pre-induction; T1: after insertion of the LMA; T2: surgery 5’th min; T3: surgery 10’th min; T4: surgery 15°th min;
T5: surgery 25’th min; T6: postextubation 5’th min.* Significant difference, HR: Hearts rate, BPM: Beats per minute.
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Figure 3. SpO, values of the groups

SpO,: peripheral oxygen saturation; TO: pre-induction; T1: after insertion of the LMA; T2: surgery 5’th min; T3: surgery 10’th min; T4: sur-
gery 15°th min; T5: surgery 25°th min; T6: postextubation 5’th min.* Significant difference.
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Figure 4. EtCO, values of the groups
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EtCO,: end-tidal carbon dioxide; T1: after insertion of the LMA; T2: surgery 5th min; T3: surgery 10’th min; T4: surgery 15’th min; T5:

surgery 25’th min; T6: postextubation 5’th min.* Significant difference.

15’th minutes, n: Number, %: Percentage, * Signifi-
cant difference Shapiro-Wilk test, histogram distribu-
tion, and skewness-kurtosis parameters were used for
normality analysis. Descriptive statistics are shown as
mean * standard deviation for variables with normal
distribution, median (min-max) for variables with
non-normal distribution, and the number of cases
and (%) for nominal variables. The Chi-square and
Fisher Exact tests were used to analyze the relation-
ship between categorical variables. In evaluating the
relationship between continuous variables, the Mann-
Whitney U test was used if the variables were non-
parametric, and Student’s t-test was used if they were
parametric. A p-value less than 0.05 was considered
statistically significant.

I
RESULTS

The mean age of the patients in our study was 44.48
+ 13.38 years in Group F and 41.81 * 14.32 years in
group R. There was no significant difference between
the groups (p>0,05). Weight, ASA and mallampati
scores were similar between the groups and there was

no statistically significant difference (p>0,05) . Brady-
cardia was observed in 1 patient in group F and 2 pa-
tients in Group R. The difference between the groups
was not statistically significant. The duration of PACU
stay was shorter in group R. The difference between
the groups was statistically significant (p<0.001). Extu-

bation time was shorter in Group R. The difference be-
tween the groups was significant (p<0.001). The awak-
ening time was also significantly shorter in Group R
(p<0.001). Demographic characteristics in our study
are presented in Table 1.

Among the hemodynamic data, MAP values were
lower in Group R at T1, T3 and T5 time intervals.
There was a statistically significant difference between
the groups (p: 0.024, p: 0.008, p: 0.006). There was no
statistically significant difference between the groups
at other time intervals (p>0,05) (Figure 1).

When HR values were analyzed, HR values were
significantly lower in Group R at T1 and T2 time in-
tervals. There was a statistically significant difference
between the groups at both time intervals (p: 0.014, p:
0.037) (Figure 2).

When sedation values were measured at the 5th
and 15th minute in PACU, sedation scores were higher
in Group R at both time intervals. The difference be-
tween the groups was statistically more significant (
p<0.001, p<0.001) (Table 2).

Postoperative pain scores were lower in Group F
than in Group R when evaluated by NRS at 15 min in
PACU. This difference was statistically significant (p:
0.019) (Table 3).

There was a statistically significant difference in
SpO, values at T1 and T2 time intervals. There was no
significant difference at other time intervals. EtCO2
values were significantly different between the groups
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at T1. There was no significant statistical difference
between the groups at other time intervals (Figure 3).

When postoperative nausea and vomiting scores
were compared, there was no statistically significant
difference in both groups at 5 minutes (p: 0.110). In
the comparison of the other time interval of 15 min-
utes, the PONV values were lower in Group R. There
was a statistically significant difference between the
groups (p: 0.007).

|
DISCUSSION AND CONCLUSION
In this study, in which we applied TIVA, in daily probe

curettage interventions using LMA We compared the
effects of two different opioids (fentanyl and remi-
fentanil) on hemodynamic data, awakening param-
eters, nausea, vomiting and pain. Extubation time and
awakening time were significantly shorter in group R.
Among hemodynamic parameters, MAP and HR val-
ues were more stable and lower at certain time intervals.

In PACU; pain intensity in NRS assessment was
less in Group F. In PACU, nausea and vomiting were
less in Group R in PONV-15th minute evaluation. The
difference between the groups was statistically signifi-
cant.

It is known that most of the surgical interventions
are actually suitable cases for day surgery. Probe cu-
rettage cases are also considered in this group (12). In
this study, we aimed to investigate important variables
such as anesthesia awakening parameters of two dif-
ferent opioids and postoperative PACU stay time in
probe curettage cases in which LMA was used for air-
way management.

Early discharge has many advantages in patients
undergoing day surgery, and reduces the risk of in-
fection, increases bed availability in hospitals and de-
creases the cost of treatment per patient (13).

Supraglottic airway devices are increasingly used
as an alternative to endotracheal intubation in airway
management in short-term day surgery applications
requiring general anesthesia because they do not re-
quire the use of muscle relaxant agents, can be eas-
ily applied without the need for laryngoscopy which
causes sympathetic discharge, cause less traumatic
damage, provide better stability in hemodynamic data,
less airway complications and provide better comfort
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in the postoperative period (14,15).

During endotracheal intubation, activation devel-
ops in the sympathoadrenal system due to supraglottic
stimulation, and this leads to catecholamine discharge.
This leads to unwanted increases in intracranial and
intraocular pressure, especially arterial hypertension
and tachycardia (16).

Tachycardia developing during the placement of
supraglottic airway devices is one of the important
hemodynamic parameters. This situation is especially
important in terms of complications that may occur in
patients with cardiac pathologies.

In a study by Zhang L. et al. comparing propofol-
fentanyl and propofol-remifentanil combination for
anesthesia in gastrointestinal endoscopy cases, HR
values were lower in the remifentanil group (17). In
another study comparing the effects of remifentanil
and fentanyl on hemodynamic data, HR values were
statistically significantly lower in the remifentanil
group at all time intervals evaluated (18). In our study,
in accordance with the literature, statistically signifi-
cantly less tachycardia was observed in patients in
whom remifentanil was used in the early period com-
pared to patients in whom fentanyl was used.

Avoiding hypertensive episodes in airway manage-
ment is critical in terms of morbidity. Suppression of
hemodynamic response during intubation is one of
the important parameters of a successful induction
of anesthesia. In a study investigating cardiovascular
response to intubation, MAP values were statistically
significantly lower in the remifentanil group than in
the fentanyl group at all time intervals determined, es-
pecially after induction (18). In our study, MAP val-
ues were similarly more stable in group R. MAP values
were lower in group R at T1, T3 and T5 time intervals.
There was no statistically significant difference be-
tween the groups at other time intervals.

Remifentanil has vagotonic and sympatholytic ef-
fects like other narcotics. radicardia is the most com-
mon side effect. Remifentanil is hydrolyzed by blood
and tissue esterases independent of the liver and kid-
ney. Therefore, it does not accumulate in tissues and its
effect disappears rapidly (19).

Ogurlu M. et al. reported bradycardia in 4 (11.1%)
patients in the remifentanil group and in 3 (8.3%) pa-
tients in the fentanyl group in probe curettage cases
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(20). In our study, bradycardia was observed in 1
(3.03%) patient in group F and in 2 (6.06%) patients
in group R. There was no statistically significant differ-
ence between the two groups.

Faster recovery time from anesthesia, earlier re-
sponse to verbal commands and less time in the PACU
are the desired outcomes in daily procedures such as
probe curettage.

In a study comparing the effects of remifentanil and
fentanyl in dilated curettage cases, the time to wake up,
orientation and response to verbal commands after ex-
tubation was significantly shorter in the remifentanil
group than in the fentanyl group (20).

In another study, in invasive hemato-oncologic
procedures in which the efficacy of fentanyl and remi-
fentanil were evaluated, it was shown that the time to
open the eye with verbal stimuli and recovery time
was statistically significantly shorter in the propofol-
remifentanil group (21). In our study, extubation time,
awakening time and PACU stay time were significantly
shorter in the remifentanil group, consistent with the
literature.

Postoperative nausea and vomiting are one of the
most important complications in day surgery under
general anesthesia, especially in gynecologic opera-
tions. In our study, the incidence of nausea and vom-
iting at 5-15 minutes in PACU was evaluated. While
there was no significant difference in the incidence of
nausea and vomiting in both groups at 5 minutes in
PACU, nausea and vomiting was statistically signifi-
cantly higher in the fentanyl group at 15 minutes. The
effect of fentanyl lasts for 0.5 to 2 hours, depending
on the dose. Remifentanil half-life is 3-6 minutes and
terminal elimination half-life is 10-20 minutes (22). In
this study, there was no statistical difference between
the two agents in the evaluation of nausea and vomit-
ing in the postoperative 6-24th hours. We think that
late evaluation was effective in the formation of this
picture (23).

Pain is one of the parameters affecting the length
of hospital stay and patient comfort in patients under-
going day surgery. Analgesic properties of the agents
used should be well evaluated (24). In a study com-
paring the effects of fentanyl and remifentanil in probe
curettage cases, there was no significant difference
in NRS values in the early postoperative period (5th

min). However, NRS values were significantly higher
in the remifentanil group at the 10th minute (25). In
our study, pain intensity was found to be statistically
higher in Group R at the NRS 15th-minute assess-
ment. We think that the longer half-life of fentanyl was
effective in the lower pain intensity in Group F in late
pain scores.

In our study, remifentanil provided better hemo-
dynamic stability, shorter extubation and awakening
times, and lower incidence of nausea and vomiting
than fentanyl in probe curettage cases accepted as day
surgery. Therefore, we think that the use of remifent-
anil with supraglottic airway devices is a good alterna-
tive in anesthesia management.
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SAGLIKTA
ADALET

Turkiye'de Saglikta Dénlsim
Programi’nin Etik Analizi

Dr Ahmet Ozding

Sagligin sadece bir tip problemi olarak gorulmedigi
glnumuzde, tip etigi konusu buyuk bir onem kazanmistir.
Sosyal glvenlik kapsaminda ve devletin kontrolinde
yurutulen saglik hizmetleri, adalet ve etigin konusu haline
gelmistir. Devlete karsi yuktimlultklerini yerine getiren bi-
reylerin sosyal glvencenin bir pargasi olan saglik talepler-
ine hukuki bir zemin olusturulmaktadir. Bu organizasyonda
devlet, saglik hizmetlerini imkanlari en iyi sekilde deger-
lendirip vatandaslarina dagitmakla sorumludur. Yine bu
zeminde hastalarla hekimlerin hak ve sorumluluklar da
devletin glvencesi ve denetimi altindadir. Planlamadan
uygulamaya kadar yurttulen butun faaliyetler, oldukca
kapsamli bir etik tartismasini da beraberinde getirmistir.
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The effect of postnatal weight gain and
other risk factors on severe retinopathy
of prematurity

Postnatal kilo alimi ve diger risk faktorlerin
sigddetli brematdre retinopatisi tzerindeki
etkisi

Abstract

Aim: To assess the effect of postnatal weight gain characteristics and multiple risk factors on treatment-
required retinopathy of prematurity.

Methods: The medical records of preterm infants who were followed up for retinopathy of prematurity in a
tertiary referral center were retrospectively reviewed. Infants were grouped as Treatment(-) (retinal matu-
ration without treatment) and Treatment(+) (treatment required). Retinopathy of prematurity findings,
weight gain and weight gain rates at the 4th and 6th weeks, and clinical features were noted. The best
cut-off points for the weight gain and weight gain rate were assessed with the area under the receiver
operating characteristic curve. Risk factors were determined by the logistic regression model.

Results: Twenty-eight of 201 preterm infants (13.5%) were in the treatment (+) group. Birth weight, ges-
tational age, weight gain, and weight gain rate at the 4th and 6th weeks were lower, the duration of
oxygen therapy and hospitalization was longer, and a history of bronchopulmonary dysplasia, necrotizing
enterocolitis, prolonged mechanical ventilation, and erythrocyte transfusion was more common in the
treatment (+) group (p<0.05). The best cut-off points (and area under the receiver operating character-
istic curve) were calculated as 297.5 g (0.779) and 504.5 g (0.771) for weight gain and 21.02% (0.697) and
54.80% (0.670) for weight gain rates at the 4th and 6th weeks, respectively. History of bronchopulmonary
dysplasia and prolonged mechanical ventilation were independently associated with severe retinopathy
of prematurity.

Conclusion: Preterm infants with a history of low weight gain profile at the 4th week, bronchopulmonary
dysplasia, and prolonged mechanical ventilation should be carefully monitored for the development of the
treatment-required retinopathy of prematurity.

Keywords: Birth weight; bronchopulmonary dysplasia; mechanical ventilation; retinopathy of prematurity;
weight gain

Oz

Amag: Postnatal kilo alimi ¢zelliklerinin ve coklu risk faktorlerinin tedavi gerektiren prematire retinopatisi
Uzerindeki etkisinin degerlendirilmesi.

Yéntemler: Uciincii basamak bir sevk merkezinde premature retinopatisi nedeniyle takip edilen preterm
infantlarin tibbi kayitlari retrospektif olarak incelendi. infantlar Tedavi (-) (tedavisiz retinal mattrasyon) ve
tedavi (+) (tedavi gerekli) olarak gruplandirildi. Premattre retinopatisi bulgulari, 4. ve 6. haftalardaki kilo
alimi, kilo alimi oranlari ve klinik dzellikler not edildi. Kilo alimi ve kilo alimi orani icin en iyi kesim noktalari
alici isletim karakteristik egrisi alti alan ile degerlendirildi. Risk faktorleri lojistik regresyon modeli ile be-
lirlendi.

Bulgular: iki yiz bir preterm infanttan 28’ (%13,5) tedavi (+) grubundaydi. Tedavi (+) grubunda dogum
agirhgi, gebelik yasl, kilo alimi ile 4. ve 6. haftalardaki kilo alimi orani daha dustk, oksijen tedavisi ve has-
tanede yatis stresi daha uzun ve bronkopulmoner displazi, nekrotizan enterokolit, uzamis mekanik ventila-
syon ve eritrosit transfizyonu 6ykust daha yaygindi (p<0,05). En iyi kesim noktalari (ve aliciisletim karak-
teristik egrisi alti alan) 4. ve 6. haftalardaki kilo alimiigin sirasiyla 297,5 g (0,779) ve 504,5 g (0,771) ve kilo
alimioranlarricin %21,02 (0,697) ve %54,80 (0,670) olarak hesaplandi. Bronkopulmoner displazi éykusi ve
uzamis mekanik ventilasyon bagimsiz olarak tedavi gerektiren prematdre retinopatisi ile iliskiliydi.

Sonug: Dordincl haftada dusuk kilo alimi profili, bronkopulmoner displazi ve uzamis mekanik ventila-
syon Oykusl olan preterm infantlar tedavi gerektiren prematre retinopatisi gelisimi acisindan dikkatle
izlenmelidir.

Anahtar Soézciikler: Adirlik artisi; bronkopulmoner displazi; dogum agdirligi; mekanik ventilasyon; pre-
mature retinopatisi
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INTRODUCTION

Retinopathy of prematurity (ROP) is an abnormal pro-
liferative retinal vasculopathy that results from the rel-
ative ischemia of non-vascularized immature retinal
areas in premature infants and may cause blindness
in the advanced stages (1, 2). Therefore, it is necessary
to determine the risk factors of patients carefully, per-
form their follow-up regularly, apply the appropriate
treatment in a timely manner when necessary, and en-
sure continuous communication between the experi-
enced and specialized ophthalmologist, neonatologist,
and the infant’s family in terms of ROP.

As a result of the studies conducted, it has been
shown that premature birth is not a risk factor by it-
self, and ROP is a multifactorial disease. Low birth age
and weight, application of high-concentration oxygen
therapy in the neonatal intensive care unit (NICU),
neonatal sepsis, erythrocyte transfusion (ET), history
of bronchopulmonary dysplasia (BPD), perinatal as-
phyxia, intraventricular hemorrhage (IVH), apneic
attacks, acidosis, and many other factors have been
examined in terms of their role in the etiology of the
disease (3-6). Some recent studies have shown that the
weight gain of premature infants is effective on the in-
cidence and stage of ROP (6-12). It has been shown
that physiological weight gain during the postnatal pe-
riod is related to serum Insulin-Like Growth Factor-1
(IGF-1) level, and it has been thought that low serum
IGF-1 level in premature infants with very low birth
weight is a risk factor for the development of ROP (1,
8, 13, 14). Although there have been studies associat-
ing weight gain with ROP, there are limited studies in
which weight gain has been ratioed to birth weight,
and this ratio has been associated with treatment-re-
quired ROP (15-18).

This study aims to retrospectively investigate the ef-
fects of weight gain characteristics during the neonatal
intensive care unit (NICU) period and other risk factors
on the development of the treatment-required ROP in
premature infants enrolled in a screening and follow-up
program for ROP in a tertiary referral center.

—
MATERIAL AND METHODS

The medical records of 207 infants who were hospital-

ized in the NICU of a tertiary referral center between

September 2010 and September 2014 due to preterm
birth and who were screened and followed up for ROP
by an experienced ophthalmologist at the same center
were retrospectively analyzed. All infants born in the
35th gestational week and/or with a birth weight un-
der 1500 g and infants born after the 35th gestational
week, for whom consultation had been requested by
neonatologists because of the risk, were included in
the study. The study was performed with the approval
of the Bakirkéy Dr. Sadi Konuk Educational and Re-
search Hospital Clinical Research Ethics Committee
(date: 12.12.2014, decision no: 2014-17-16), and the
research protocol was conducted in accordance with
the Declaration of Helsinki. Informed consent was ob-
tained from the parents of the infants included in the
study.

All previous ROP screening examinations had
been scheduled according to the International ROP
Classification, and all examination findings had been
recorded according to the American Pediatric Oph-
thalmology and Strabismus Society criteria (19, 20).
Infants were divided into two groups based on previ-
ous ROP examination findings: Cases who achieved
retinal maturation without treatment were grouped as
Treatment(-), whereas cases who required treatment
due to the presence of Type 1 ROP or threshold ROP
were grouped as Treatment(+).

Gestational age (in weeks), birth weight, duration
of the NICU hospitalization, weekly weight gain, and
the type and duration of oxygen therapy administered
were obtained from medical records. Cases with a du-
ration of mechanical ventilation >21 days were cate-
gorized as prolonged mechanical ventilation. Weight
gain rates at the 4th and 6th weeks were calculated
with the following formula:

(actual weight at 4th or 6th week - birth weight) *
100 / birth weight

Medical records of the cases were reviewed, and
the history of necrotizing enterocolitis, sepsis, BPD,
IVH, and ET were noted. The presence of intrauterine
comorbidities such as oligo/polyhydramnios, multiple
pregnancy, and maternal conditions were also col-
lected from medical records. Cases with a history of
pathologies that prevented weight gain, such as con-
genital gastrointestinal system anomalies, cases with
pathologic weight gain profile, such as hydrocephalus
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and massive edema, and cases with no weight gain
data during the first postnatal period of 6 weeks, were
excluded.

Statistical analyses

Statistical analysis was performed using the Statisti-
cal Package for the Social Sciences package program
version 22.0 for Windows (SPSS Inc. Chicago, IL,
USA). Continuous variables are presented as median
and (interquartile range), and categorical variables
are presented as numbers and (percentages). Pearson’s
chi-square test was used to compare categorical data,
and continuous variables were compared with the
Mann-Whitney U test. Receiver operator characteris-
tic (ROC) curves were constructed for weight gain and
weight gain rates in the 4th and 6th week, and the best
cut-off values were determined based on specificity
and sensitivity. The area under the ROC curve (AUC)
was calculated. Binary logistic regression analysis was
used to analyze the risk factors. p<0.05 was considered
statistically significant.

I
RESULTS

Two hundred and one preterm infants were included

in this study. The mean gestational age was 30.00 +
2.59 weeks, and the mean birth weight was 1419.10
+ 415.61 g. During the follow-up period, 108 (53.7%)
infants did not develop ROP, while ROP at any stage
was observed in 93 (46.3%) infants. There were 173
infants (86.1%) in the Treatment(-) group and retinal
maturation was completed without treatment in this
group. The Treatment(+) group included 28 infants
(13.9%) who received laser photocoagulation and/or
intravitreal anti-vascular endothelial growth factor
(anti-VEGF) treatment due to the presence of Type 1
ROP. None of the cases in the follow-up had ROP pro-
gression to stage 4 or above. Treatment(+) group had
lower birth weight and gestational age compared to
Treatment(-) group (p:0.002 and p:0.003, respectively)
(Table 1).

The weight gain and weight gain rate in the 4th
week were 370.00 (257.50) g and 27.80 (17.36) % in
the Treatment (-) group and 222.50 (213.75) g and
19.54 (22.98) % in the Treatment (+) group (p<0.001
and p:0.001, respectively). The weight gain and weight
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gain rate at the 6th week were 760.00 (362.50) g and
55.56 (24.60) % in the Treatment (-) group and 495.00
(379.25) g and 44.25 (24.24) % in the Treatment (+)
group (p<0.001 and p:0.004, respectively) (Table 1).
According to ROC curve analysis, the best cut-off
point of the weight gain in the 4th week was 297.5 g
(67.6% sensitivity, 77.8% specificity, and the AUC was
0.776), and the best cut-off point of the weight gain
in the 6th week was 504.5 g (86.7% sensitivity, 55.6%
specificity, and the AUC was 0.771). When the weight
gain rates were analyzed, the best cut-off point of the
4th week was 21.02% (70.5% sensitivity, 59.3% speci-
ficity, and the AUC was 0.694), while it was 54.80%
(53.2% sensitivity, 74.1% specificity, and the AUC was
0.667) in the 6th week (Table 1) (Figure 1).

In terms of other risk factors, the presence of small
for gestational age (SGA), IVH, sepsis, and maternal
factors did not differ between the groups (p>0.05). In
the Treatment(+) group, a history of BPD, necrotiz-
ing enterocolitis, and ET were more common, and the
duration of NICU hospitalization was longer (p<0.05)
(Table 2). The duration of all types of oxygen therapy
was found to be longer in the Treatment(+) group
(p<0.05), and the frequency of prolonged mechani-
cal ventilation was higher in the Treatment(+) group
(p<0.001) (Table 3). According to logistic regression
analysis, BPD and prolonged mechanical ventilation
statistically increased the risk of treatment-required
ROP p:0.027 and p:0.047, respectively) (Table 4).

I
DISCUSSION AND CONCLUSION

Since ROP is one of the most preventable causes of

blindness, guidelines have been established for the
development of appropriate follow-up and screening
programs. Many studies have been conducted to de-
termine the risk factors that may be associated with
ROP (5, 6, 21). Studies reporting the prevalence of
ROP vary between 10% and 65% according to coun-
tries, socioeconomic and demographic characteristics,
and inclusion criteria. In this study, the incidence of
ROP development at any stage was 45.4%, and the
incidence of ROP requiring treatment was 13.5%. In
a multicenter study from Tiirkiye, the incidence was
reported to be 30%, and in a recent multicenter study
in the USA, this rate was reported to be 65.8% (22, 23).
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Table 1. Comparison of the gestational age, birth weight, and weight gain characteristics between the groups.

Treatment (-) n: 173 Treatment (+) n: 28 .
median (IQR) median (IQR) P
Gestational age, week 30.00 (3.50) 28.50 (4.00) 0.002
Birth weight, g 1480.00 (605.00) 1155.00 (425.00) 0.003
4th-week weight gain, g 370.00 (257.50) 222.50 (213.75) <0.001
4th-week weight gain rate, % 27.80 (17.36) 29.54 (22.98) 0.001
6th-week weight gain, g 760.00 (362.50) 495.00 (379.25) <0.001
6th-week weight gain rate, % 55.56 (24.60) 44.25 (24.24) 0.004

n: Number of cases, IQR: Interquartile range, g: Gram, %: Percentage. *: Mann-Whitney U test. Bold p-values indicate statistical significance
(p<0.05)

Table 2. Comparing the frequencies of risk factors between the groups.

Treatment (-) Treatment (+)
n: 173 n: 28 u
Maternal risk factor, n (%) 75 (43.4%) 12 (42.9%) 0.961*
Multiple gestations, n (%) 29 (16.8%) 3(10.7%) 0.581**
Gender (female/male) 83/90 12/16 0.615*
Small for gestational age, n (%) 23 (13.3%) 4 (14.3%) 1.000%*
Bronchopulmonary dysplasia, n (%) 63 (36.4%) 21 (75.0%) <0.001*
Necrotizing enterocolitis, n (%) 25 (14.5%) 11 (39.3%) 0.001*
Erythrocyte transfusion, n (%) 67 (38.7%) 22 (78.6%) 0.004*
Sepsis, n (%) 84 (48.6%) 19 (67.9%) 0.091*
Intraventricular hemorrhage, n (%) 36 (20.8%) 8 (28.6%) 0.500*

Prolonged mechanical ventilation, n (%) 15 (8.7%) 12 (42.9%) <0.001*
n: Number of cases, %: Percentage. *: Chi-squared test, **: Fisher's exact test. Bold p-values indicate statistical significance (p<0.05)

Table 3. Duration of oxygen therapies according to types and the duration of hospitalization in the groups

Treatment (-) Treatment (+)
n: 173 n: 28 p*

median (IQR) median (IQR)
Duration of NICU hospitalization, days 38.00 (35.50) 74.00 (57.50) <0.001
Invasive mechanical ventilation, days 1.00 (5.00) 10.50 (54.75) <0.001
Nasal CPAP, days 3.00 (6.00 10.00 (15.00) <0.001
Oxygen hood, days 4.00 (7.00) 9.50 (15.75) 0.024
Incubator oxygen, days 1.00 (4.00) 5.00 (9.75) 0.002

n: Number of cases, IQR: Interquartile range, NICU: Neonatal intensive care unit, CPAP: Continuous positive airway pressure, IQR: Inter-
quartile range. *: Mann-Whitney U test. Bold p-values indicate statistical significance (p<0.05)

Table 4. Determination of the risk factors for treatment-required retinopathy of prematurity by logistic regression analysis.

p Odds Ratio 95% CI
Bronchopulmonary dysplasia 0.027 3.096 1.139 - 8.413
Necrotizing enterocolitis 0.143 2.314 0.735-7.104
Erythrocyte transfusion 0.122 2.204 0.810 - 5.998
Prolonged mechanical ventilation 0.047 2.874 1.069 - 8.258

CI: Confidence interval. Bold p-values indicate statistical significance (p<0.05).
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Figure 1. A graph demonstrating the area under the curve with the receiver operator charac-

teristics (ROC) curves analysis of weight gain characteristics at 4th and 6th weeks, gestational
age, and birth weight. WG: Weight gain, AUC: Area under the ROC curve

In this study, it is thought that a difference in incidence
may have been detected because patients whose weight
gain records could be obtained until the 6th week were
included.

Many studies have been conducted to determine
the risk factors of ROP, which is a multifactorial dis-
ease. Especially in the last two decades, studies have
shown that birth weight and gestational age, as well as
postnatal weight gain and serum IGF-1 levels, are ef-
fective on ROP development (8, 10, 13, 24-27). In ad-
dition, many prediction algorithms have been devel-
oped that include postnatal weight gain and/or IGF-1
level (6, 8, 27, 28). The IGF-1 production of preterm
infants born before the 33rd gestational week is very
slow until the 44th gestational week, and postnatal se-
rum levels are regulated by total protein and caloric
intake (10, 25). The WINROP (weight, IGFE, neonatal
ROP) algorithm described in 2006 aims to reduce the
number of patients’ examinations using weekly weight
gain, IGF-1, IGFBP-3, birth weight, gestational age,
and to detect the ROP development earlier (8). In an-
other study conducted with the WINROP algorithm,
it was observed that the algorithm gave the alarm in
319 of 407 patients, and it covered 45 of 47 (95.7%)
patients who developed Type 1 ROP in the follow-
up, and also by using the WINROP algorithm, it was
thought that the number of painful and stressful ex-
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aminations for preterm infants could be reduced by
approximately 53% (29). In this study, the predictive
efficacy of weight gain and weight gain rates at the 4th
and 6th weeks were evaluated in terms of treatment-
required ROP. However, recently published validation
studies in various populations have reported contro-
versial results regarding the ROP prediction of these
algorithms (12, 17, 30-33). In the current study, weight
gain and weight gain rates at both weeks 4 and 6 had
statistically significant predictive efficacy. However,
the accuracy of the weight gain and weight gain rate
for the 4th week was higher than that for the 6th week.
Furthermore, no superiority of weight gain rates com-
pared to cumulative weight gain rates in terms of pre-
dicting ROP development was demonstrated. Filho
et al. determined the best cut-off point for the weight
gain proportion at the 6th week for the development
of severe ROP in very low birth weight preterm infants
as 51.2% and calculated the AUC for this proportion
as 0.63 (34). This finding is consistent with the results
found in the current study, and unlike the previous
study, the rate of weight gain in the 4th week was also
evaluated.

Low birth weight and low gestational age have
been described as the primary risk factors for the de-
velopment of ROP. In this study, lower birth weight
and lower gestational age were observed in the Treat-
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ment (+) group in accordance with previous studies.
In addition to these risk factors, many studies have
been conducted to define various risk factors for
ROP, which is a multifactorial disease (6). However,
controversial results have been reported in terms of
other maternal and postnatal conditions. Considering
clinical features of the preterm infants, although the
history of ET, BPD, NEC, and prolonged mechanical
ventilation were more frequent in the Treatment(+)
group, only BPD and prolonged mechanical ventila-
tion were associated with increased treatment require-
ment, as revealed by a logistic regression model with
binary data showing statistical differences between the
two groups. According to the results of a previous me-
ta-analysis evaluating maternal blood pressure status,
no evidence was found linking ROP to preeclampsia
or eclampsia (35). Controversial results have also been
reported in various studies examining the relationship
between maternal glycemic status and ROP (36, 37).
In the current study, the presence of both gestational
diabetes and pre-eclampsia or eclampsia was defined
as a “maternal risk factor”, and no association of ma-
ternal blood pressure and/or glycemic status with se-
vere ROP could be demonstrated. Prolonged oxygen
therapy and the presence of BPD have been shown to
be risk factors for ROP in previous studies (6). Consis-
tent with previous findings, both BPD and mechani-
cal ventilation for more than 21 days were found to be
risk factors for ROP requiring treatment in the current
study.

This study has some limitations. Since it was a sin-
gle center, the number of cases, especially in the severe
ROP group, was relatively small. However, it is thought
that by including cases from a single center in the
study, a standard intensive care process was obtained,
and the effect of confounding factors originating from
the NICU was minimized. In addition, a large series
could not be reached due to the exclusion of cases
without weight gain data until the 6th week and the
exclusion of cases consulted for ROP follow-up from
different NICU centers. Therefore, some of the cases
with treatment-requiring ROP were excluded from
the study. Although many of the cases included in the
study had a history of oxygen therapy such as mechan-
ical ventilation, nasal CPAP, etc., detailed information
about the applied therapy (such as peak inspiratory

pressure, respiratory rate, fraction of inspired oxygen
level, target oxygen saturation) were not presented and
analyzed in this study. The lack of information about
the oxygen therapy administered can be considered a
limitation of this study. However, as mentioned before,
since the data were obtained from a single NICU, it
can be considered that the oxygen therapy applied has
certain standards. Another limitation of this study is
that the data on weight gain were limited to postnatal
4th and 6th weeks. It was assumed that the death or
NICU discharge of some cases would limit the sam-
ple size, especially the number of cases in the Treat-
ment(+) group. Therefore, only the weight gain pro-
files of the first 6 weeks postpartum were evaluated in
this study. Furthermore, the absence of an evaluation
of blood levels of IGF-1, which is associated with post-
natal weight gain, and the lack of specification of the
components of oral or parenteral nutritional support
can be considered additional limitations of this study.

In conclusion, the present study, which evaluated
the weight gain and weight gain rates at the postna-
tal 4th and 6th weeks, demonstrated that the weight
gain profile at the 4th week had a higher diagnostic ef-
ficiency in predicting treatment-requiring ROP com-
pared to the 6th-week data. Moreover, the superiority
of weight gain ratios over cumulative weight gain was
not shown. In the evaluation of risk factors, it was re-
vealed that prolonged mechanical ventilation and the
history of BPD caused an independent increased risk
for ROP requiring treatment. Future studies evaluat-
ing multiple risk factors and long-term weight gain
profiles are needed.
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17. ve 18. asir sicil ve vakif kayitlarina
gore Istanbul’da saglikta yardimlasma:
Tarihi ipuclari ve modern yansimalari

A study of health charity in Istanbul during
the 17" and 18" centuries based on registry
and foundation records. Historical clues and
modern reflections
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Amag: Bu calisma, Osmanli dénemine ait sicil ve vakif kayitlari Gizerinden Istanbul’da saglikta yardimlasmanin nasil

gerceklestirildigini incelemeyi amaclamaktadir. Vakiflarin koruyucu hekimlik, tedavi ve ila¢ yardimi gibi konularda : N .

topluma sundugu hizmetler ve islam medeniyetinde dini ana metinlerin yardimlasma kalttrt tzerindeki etkisi ve * Istanbul Un\verswtes.\v—Cer.rahpasa,
T . Cerrahpasa Tip Fakultesi, Tip Tarihi ve

bu kultarin Osmanli toplumundaki yansimalari ele alinmaktadir. Etik Anabilim Dall

Yontemler: Calismada, Osmanli dénemine ait Ser’iyye sicilleri ve vakif kayitlari incelenmistir. Ser’iyye sicillerinde,

darp ve yaralama gibi adli vakalarin sulh ile neticelendigi davalarda ila¢c ve tedavi masraflarinin nasil kayit altina

alindigr arastiriimistir. Ayrica, hastalar odasi adi verilen mekanlar, cerrah mutdahaleleri ve frengi gibi dénemin teda-

visi zor hastaliklarina dair kayitlar da incelenmistir. Vakif kayitlarinda ise darUssifalarin vakfiyeleri ve gayrimdslim-

lerin saglik hizmetlerine yonelik vakiflar detaylandiriimistir.

Bulgular: incelemeler sonucunda, vakiflarda koruyucu hekimlik ve tedaviye yonelik hizmetler bulundugu gorul-

mustdr. Ser’iyye sicillerinde, adli vakalarda ila¢ ve tedavi masraflarinin detayli olarak kayit altina alindigi, vakif ka-

yitlarinda ise saglik hizmetlerine yonelik vakiflarin hayirseverlik duygusu ile olusturuldugu tespit edilmistir. Ayrica,

koruyucu hekimlik ve tedavi hizmetlerinin toplumda énemli bir yer tuttugu belirlenmistir.

Sonug: Bu calisma, Osmanl déneminde saglikta yardimlasmanin arka planinda yatan hayirseverlik duygusunun,

vakif kayitlari ve kadi sicillerinde acik¢a gortldugind ortaya koymaktadir. Sicil ve vakif kayitlarinin yeni belge ve

bilgilerle incelenmeye devam edilmesi, sadlikta yardimlasma konusunda daha farkli bakis acilari ve detayli bilgiler

sunacaktir. Bu calisma, Osmanli donemindeki sagdlik yardimlasma sisteminin ve toplumsal dayanismanin tarihi

kokenlerine isik tutmaktadir.

Anahtar Sozciikler: Koruyucu hekimlik; Osmanli imparatorlugu; saglikta yardimlasma; Ser’iyye sicilleri; vakfiye

Abstract

Aim: The objective of this study is to examine how health charity was realised in Istanbul during the Ottoman
period through the analysis of historical records. The services provided by the foundations to the society in ar-
eas such as preventive medicine, treatment and medication assistance, the impact of the main religious texts in
Islamic civilisation on the culture of charity and the reflections of this culture in Ottoman society are discussed.
Methods: This study analyses the Shar’iyye registers and foundation records of the Ottoman period. The Shar’iyye
registers are examined to ascertain how the costs of medicine and treatment were recorded in cases where
judicial cases such as assault and wounding were concluded with a settlement. In addition, the records of the
so-called patients’ rooms, surgeon interventions and the records of difficult-to-treat diseases of the period such Gelis/Received : 27.06.2024
as syphilis are also analysed. Foundation records detail the foundations of darussifas and foundations for non- Kabul/Accepted: 29.07.2024
Muslim health services.

; ; ) o DOI: 10.21673/anadoluklin.1499030
Results: The results of the analyses revealed that the foundations included services for preventive medicine and

treatment. In the Shar’iyye registers, medicine and treatment costs in judicial cases were recorded in detail, and Yazisma yazari/ Corresponding author
in the foundation records, it was determined that foundations for health services were created with a sense of Ahmet Ozding
philanthropy. Furthermore, it was established that preventive medicine and treatment services held a significant Istanbul Universitesi-Cerrahpasa,

Cerrahpasa Tip Fakultesi, Tip Tarihi ve Etik
Anabilim Dali, Istanbul, Turkiye
E-posta: ahmet.ozdinc@iuc.edu.tr

position within society.
Conclusion: This study demonstrates that the sense of philanthropy that underpinned cooperation in health dur-
ing the Ottoman period is clearly evident in the foundation records and kadi registers. Continued analysis of the

registers and foundation records with the incorporation of new documents and information will provide further ORCID
insight. Nevzat Erkan: 0000-0001-9170-8490
Keywords: Charities; foundation; Ottoman empire; preventive medicine; Shar'iyye registers Ahmet Ozding: 0000-0002-0012-6637
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17. ve 18. asir sicil ve vakif kayitlarina gore istanbul’da saglikta yardimlasma u

GiRiS

Saglikta yardimlagma, bireylerin ve toplumlarin sag-
lik hizmetlerine erisimlerini kolaylastirmak amaciyla
maddi ve manevi destek saglamay ifade eder. Bu yar-
dimlasma, hem bireysel bagislar hem de kurumsal va-
kiflar aracihgyla gergeklestirilir. Islam medeniyetinde
ve Osmanli Imparatorlugu'nda saglikta yardimlagma,
vakif sistemi {izerinden yliriitiilmiis ve bu vakiflar, top-
lumun saglik ihtiyaclarini karsilamak icin gesitli hiz-

metler sunmugtur (1).

Saglikta Yardimlasma Ornekleri

1. Koruyucu Hekimlik: Vakiflar, hastaliklardan
korunma ve saglikli yasamin tesviki igin cesitli
hizmetler sunmustur. Bu hizmetler arasinda as1
kampanyalari, hijyen egitimi ve saglikli yasam
kosullarinin saglanmasi bulunmaktadir. Ornegin,
II. Bayezid Dariissifasrnda, halki bulasic1 hasta-
liklardan korumak i¢in diizenli olarak as1 kam-
panyalar1 diizenlenmistir. Ayrica, bu donemde
temizlik ve hijyen konularinda da halka egitim
verilmigtir (2).

2. Tedavi Hizmetleri: Vakiflar, hastalarin tedavi edil-
mesi i¢in hastaneler, dariigsifalar ve klinikler kur-
mugstur. Bu saglik kurumlarinda hem genel saglik
hizmetleri hem de uzmanlik gerektiren cerrahi
miidahaleler yapilmistir. Ornegin, Siileymaniye
Dariissifasrnda gesitli cerrahi operasyonlar gercek-
lestirilmis ve hastalara tibbi bakim saglanmistir.
Ayrica, Haseki Sultan Dariissifasi, ozellikle kadin
hastaliklar1 ve dogum konusunda uzmanlagmis bir
merkez olarak hizmet vermistir (3).

3. flag ve Tibbi Malzeme Yardimr: Vakiflar, ihtiyag
sahiplerine ilag ve tibbi malzeme temin etmigtir. Bu
yardim, 6zellikle yoksul ve muhtag kisilerin tedavi
masraflarinin kargilanmasinda biiyiik rol oynamus-
tir. Ornegin, Atik Valide Sultan Vakfi, yoksul has-
talara {icretsiz ilag dagitimi yapmus ve bu ilaglarin
temini i¢in diizenli olarak gelir saglamistir. Ayrica,
hastanelerde kullanilan tibbi malzemelerin temini
de bu vakiflar tarafindan gerceklestirilmistir (4).
Saglik vakaflari, sadece bireylerin saglik ihtiyagla-

rin1 karsilamakla kalmamais, ayni zamanda toplumun

genel saglik diizeyini yiikseltmistir. Bu vakiflar, saglik
hizmetlerinin siirekliligini ve kalitesini artirarak top-

lum saglhigini korumada 6nemli bir rol oynamustir.
Ayrica, saglik vakiflari, tip egitimi ve aragtirmalarina
da katkida bulunmus, béylece saglik alaninda bilimsel
ilerlemelerin 6niinii agmigtir (5).

Osmanli doneminde vakif sistemi, saglik hizmet-
lerinin yayginlasmasi ve herkesin bu hizmetlerden
faydalanabilmesi i¢in etkin bir sekilde kullanilmuistir.
Yildirim Bayezid, Fatih, II. Bayezid, Haseki (Hiirrem
Sultan), Siileymaniye, Atik Valide Sultan, Yeni Valide
(Giilntis Emetullah) gibi pek ¢ok dariigsifanin vakfi-
yelerinde saglik hizmetlerine y6nelik yardimlar detay-
landirilmustir (3). Bu vakiflar, toplumun saglik ihtiyag-
larini kargilamak igin cesitli hizmetler sunmus ve bu
hizmetlerin siirekliligini saglamak i¢in gerekli kaynak-
lar1 temin etmigtir (6).

Osmanli déneminde sadece vakiflar degil, bireyle-
rin Kigisel yardimlar1 da saglik sistemine onemli kat-
kilarda bulunmustur. Ornegin, dénemin zengin ve
niifuzlu kisileri, mahallelerinde hasta ve yoksul insan-
lara maddi destek saglamus, ilag ve tedavi masraflarini
kargilamiglardir. Bu bireysel yardimlar, toplumun sag-
lik ihtiyaglarinin kargilanmasinda 6nemli bir rol oyna-
mistir (7). Guntimiiz Tirkiyesinde de benzer kisisel
yardimlasma o6rneklerine rastlanmaktadir. Ozellikle
koylerde ve kiigiik yerlesim yerlerinde, komsular arasi
yardimlagma kiltiirii hala devam etmektedir. Zengin
bireylerin saghk alaninda yaptiklar1 bagislar ve hayir
isleri, modern saglik sisteminin 6nemli bir pargasi ha-
line gelmistir (8).

Osmanli Imparatorlugu’nda hayatin her alanina
dair cesitli vakiflar kurulmustur. Bu vakiflarin nasil
hizmet edecegi, miitevellisinin kimler olacag: ve ge-
lirlerinin hangi hayri hizmetlerde kullanilacag: vakfi-
yelerde belirtilmistir. Saglik, insanoglu i¢in vazgegil-
mez hususlarin basinda gelir. Saglikta yardimlagma,
ozellikle zaruret i¢inde bulunan ihtiya¢ sahiplerinin
hayatin1 kolaylastirmaktadir. Bu ¢aligmada, vakfiye-
lerde koruyucu hekimlik, tedavi ve ila¢ yardimi gibi
hususlarin nasil yer aldigi tzerinde durulacaktir.
Islam’in temel kaidelerini belirleyen metin Kur’an-1
Kerimdir. Kur'anda “lyilik ve takva hususunda yar-
dimlagin, giinah ve haksizlik yolunda yardimlagma-
yin” (Maide Suresi, 2. Ayet) emri bulunmaktadir.
Misliimanlar, bu ayet dogrultusunda yardimlagma
adina pek ¢ok hayri hizmet gerceklestirmektedirler
9).
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Bu calismanin amaci, Osmanli doneminde
Istanbulda saglik alaninda yardimlagmanin nasil ger-
¢eklestirildigini ve bu yardimlagmanin toplumsal etki-
lerini incelemektir. Ser’iyye sicilleri ve vakfiye kayitlar
gibi tarihi belgeler tizerinden yiiriitiilen bu arastirma,
saglik hizmetlerinin yaygmlastirilmas: ve ihtiya¢ sa-
hiplerine ulagilmasi konusundaki uygulamalar1 orta-
ya koymay1 hedeflemektedir. Ayrica, bu ¢aliymanin
bir diger amaci, Osmanli donemi saglik sisteminin ve
yardimlagma kiiltliriiniin modern saglik hizmetlerine
olan etkilerini anlamak ve bu konuda yeni bakis agilar1
sunmaktir. Boylelikle, saglik yardimlasmasinin tarihi
gelisimini, isleyisini ve topluma sagladig: faydalar:
daha iyi kavramak miimkiin olacaktir.

|
GEREC VE YONTEM

Veri toplama aract

Bu caliymada veri toplama aract olarak, Osmanli

donemi ser’iyye sicilleri ve vakfiye kayitlar1 kullanil-
mistir. Ser’iyye sicilleri, Osmanli donemi kad: mah-
kemelerinin kayitlarini igerir ve bu kayitlar, darp ve
yaralama bagta olmak tizere adli vakalarin yani sira
saglik hizmetlerine dair bilgileri de barindirir. Vakfi-
ye kayitlar1 ise vakiflarin kurulus amaglarini, faaliyet
alanlarini ve finansal yapilarini detaylandiran belge-
lerden olusmaktadir. Bu ¢alisma i¢in etik kurul onay1
gerekmemektedir. Caligma tarihi metinler tizerinden
yapilmuistir.

Veri analizi

Toplanan veriler, nitel arastirma yontemleri kullani-
larak analiz edilmistir. Sicil ve vakfiye kayitlari, igerik
analizi yontemiyle incelenmis, saglikta yardimlagma
ile ilgili bilgiler kategorilere ayrilmistir. Elde edilen
veriler, saglik hizmetlerinin kapsami, saglik ¢alisan-
larinin rolleri, hastalara sunulan yardimlar ve bu yar-
dimlarin toplum iizerindeki etkileri baglaminda de-
gerlendirilmistir.

Calisma kusttliligt

Bu caligmanin bazi kisithliklari bulunmaktadir. Ilk
olarak, kullanilan sicil ve vakfiye kayitlar1 sadece be-
lirli donemlere ve bolgelere ait olup, genelleme ya-
pilirken dikkatli olunmalidir. Ayrica, kayitlarin dili
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ve terimleri zaman zaman anlasilmas: gii¢ olabilir ve
bu durum, verilerin yorumlanmasinda zorluklara yol
agabilir. Son olarak, mevcut belgelerin tamamu giinii-
miize ulasmamis olabilir, bu da eksik veya yanl bilgiye
neden olabilir.

|
BULGULAR

Sicillerde yer alan hususlar

Ser’iyye sicilleri, Osmanli dénemi kadilarinin ¢esitli

gorevleri nedeniyle pek ¢ok konunun bulundugu ka-
yitlardir. Darp ve yaralama davalarinda ilag ve tedavi
masraflar1 mahkemece kayit altina alinmigtir. Orne-
gin, 1748 tarihli Uskiidar sicilinde, hamurkarlik yapan
bir kisinin yaralanmasi sonucu bir kurusluk merhem
ticreti 6denmistir. Ayrica, cerrah miidahalesi gereken
durumlarda cerrah ticreti de zikredilmistir (10).

Hastalar odasi: Kayitlarda hastalar odasi ad1 ve-
rilen mekanlar da bulunmaktadir. Ornegin, meshur
Kopriili ailesinden olup ag¢ibasi kaymakamhigi go-
revinde bulunan Mehmed Aganin terekesinden 1676
tarihli bir alacak davasinda, hastalar odasinin tamir ve
yenilemesi i¢in borg alindig1 kaydedilmistir. Bu odalar,
Ozellikle saray ascilarina mahsus mekéanlardir (11).

Riza kayitlart: Ser’iyye sicillerinde saglik ¢alisan-
larina yardimei olma ve riza kayitlar: da 6nemli bir yer
tutmaktadir. Fitik ameliyatlar1 i¢in yapilan riza kayit-
lar1 yaygin bir uygulamadir. Unlii cerrah aileleri ara-
sinda, 17. yiizyilda Uskiidarda yasamis Cerrah Ustad
Deniz ve ailesi 6rnek gosterilebilir (12). Yine bunun
yaninda H. 1073 - 1074 / M. 1663 tarihli Galata sici-
linde Istati v. Yani adli Rum’'un meshur cerrah olarak
tebariiz ettigini gormekteyiz (13).

Frengi hastaligi: Frengi hastalig1 gibi dénemin te-
davisi zor hastaliklar1 da sicil kayitlarinda yer almak-
tadir. Ornegin, 1614 senesinde Galata kazasina bagh
Kasimpaga kasabasinda yasayan yetim Mustafanin
frengi hastalig1 nedeniyle yapilan harcamalar, kadi ta-
rafindan onaylanmistir (14).

Akil hastalarr: Akil hastasi olarak tarif edilen mec-
nun kisilere yonelik yardimlar da dikkat ¢ekicidir. Bu
kisiler i¢in mahalle sakinleri ve kadilar tarafindan ge-
sitli onlemler alinmis, gereken durumlarda bimarha-
nelere gonderilmislerdir (15).
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17. ve 18. asir sicil ve vakif kayitlarina gore istanbul’da sadlikta yardimlasma u

Resim 1. Topgubagi Osman Aga b. Cafer’in vakfiyesi Tophane no.38 vr.110b-111a

Vakif kayitlarinda yer alan hususlar
Vakif kayitlarinda saglik konusunda yardimlagma or-
nekleri sik¢a goriilmektedir. I. Osman dénemi vezir-
lerinden Dilaver Paganin vakfiyesinde, Haleb dartissi-
falar1 ve fukaralarina yardim edilmistir. Ayrica, Top-
hane sicilinde yer alan bir kayda gore, bir hayirseverin
vakfettigi miilklerden elde edilen gelirler hasta ve alil
olanlarin tedavisine tahsis edilmistir (16).
Dariigsifalar: Osmanli déneminde kurulan da-
rigsifalarin vakfiyeleri, tip tarihi arastirmacilarinin
ilgisini ¢eken 6nemli belgeler arasinda yer almaktadur.

Yildirim Bayezid, Fatih, II. Bayezid, Haseki (Hiirrem
Sultan), Silleymaniye, Atik Valide Sultan, Yeni Valide
(Giilntis Emetullah) gibi pek cok dariigsifanin vakfi-
yelerinde saglik hizmetlerine yonelik yardimlar detay-
landirilmastir (3).
Gayrimiislim vakiflar: Gayrimislimlerin de
saglik hizmetlerine yonelik vakiflar1 bulunmakta-
dir. Ornegin, 1670 tarihli Uskiidar sicilinde, Yorgi v.
Kostantin'in Istavros koyiinde Huristiyan fukarasi ve
hastalari i¢in bir bag vakfettigi kaydedilmistir (17).
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Bu caligmada elde edilen bulgular, Osmanli donemin-

de saglikta yardimlasmanin toplumun her kesimini
kapsayan, genis bir hayirseverlik ag: ile desteklendigi-
ni gostermektedir. Saglik hizmetlerinin vakiflar araci-
ligryla sunulmasi, ihtiya¢ sahiplerinin tedavi masrafla-
rinin karsilanmasi ve saglik calisanlarinin desteklen-
mesi gibi pek ¢ok konuda 6nemli katkilar saglamistir.
Bu yardimlagma kaltiirli, modern saglik sistemlerinin
bazi yonleriyle benzerlikler tasimaktadir.

Gliniimiizde saglikta yardimlasma, devlet destekli
saglik sigortalari, sosyal giivenlik sistemleri ve 6zel yar-
dim kuruluglar: araciligryla gerceklestirilmektedir. Orne-
gin, Tlirkiyede Sosyal Giivenlik Kurumu (SGK) aracili-
giyla vatandaglarin saglik hizmetlerine erisimi saglan-
makta ve tedavi masraflar1 kargilanmaktadir. Ayrica, pek
¢ok sivil toplum kurulusu ve dernek, ihtiya¢ sahiplerine
yonelik saglik yardimlari diizenlemektedir (18).

Modern saglik sistemleri ile Osmanli doneminde-
ki vakif sistemi kargilastirildiginda, her iki yapinin da
toplumun saglik ihtiyaglarini kargilamak icin benzer
hedeflere sahip oldugu goriilmektedir. Ancak, Osman-
11 déneminde vakiflarin goniilliiliik esasina dayanarak
faaliyet gostermesi, modern saglik sistemlerinde ise
devletin daha aktif bir rol oynamasi 6nemli bir fark-
liliktir. Ayrica, giniimiizde teknoloji ve tip alanindaki
ilerlemeler, saglik hizmetlerinin kalitesini ve erisilebi-
lirligini artirmustir (19).

Giiniimiizde saglikta yardimlasma orneklerinden
biri de kiiresel saglik yardimlaridir. Diinya Saglik Or-
gitit (WHO) ve gesitli uluslararasi kuruluglar, diinya
genelinde saglik hizmetlerinin yayginlastirilmasi ve
iyilestirilmesi igin gesitli projeler yiiriitmektedir. Ozel-
likle salgin hastaliklarla miicadele, as1 kampanyalar1
ve temel saglik hizmetlerinin saglanmasi konularinda
onemli yardimlar yapilmaktadir (20).

Sonug olarak, Osmanli donemindeki saglik vakif-
lar1 ve modern saglik sistemleri arasindaki karsilas-
tirma, saglik hizmetlerinin tarihsel gelisimini ve top-
lumsal dayanigmanin énemini ortaya koymaktadir. Bu
¢alisma, ge¢cmisten giiniimiize saghkta yardimlagsma-
nin nasil evrildigini ve giinimiiz uygulamalarina nasil
ilham verdigini gostermektedir. Gelecekte de saglik
hizmetlerinin daha kapsayici ve erisilebilir olmasi i¢in
tarihsel deneyimlerden faydalanmak 6nemlidir.
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Kad sicillerindeki kayitlar, saglik ve yardimlas-
maya dair dogrudan bilgiler icermemekle birlikte,
davalarin satir aralarinda bu konuda 6nemli ipuglari
bulunmaktadir. Vakiflarin ve vakfiye kayitlarinin in-
celenmesi, saglikta yardimlagsma konusunda hayirse-
verlik duygusunun etkisini géstermektedir. Hem vakaf
kayitlarinin hem de sicillerin yeni belge ve bilgilerle
incelenmeye devam etmesi, konuya dair farkli bakis
acilar1 getirecektir.

Bilgilendirme

Bu makale 11-12 Kasim 2023 tarihinde Istanbulda dii-
zenlenen “Geg¢misten Gelecege Saglikta Yardimlagma
Sempozyumu’nda sunulan sozIii bildirinin genisletil-
mis halidir.
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Cocuklarda D vitamini ile migren

arasindaki iliskinin degerlendirilmesi

Evaluation of the relationship between
vitamin D and migraine in children

Oz

Amag: Migrende inflamasyon énemli bir rol oynar, bu nedenle vitamin D’nin anti-enflamatuar rolu
migren bas agdrilarini dnlemede 6énemli bir rol oynayabilir. Cocuklarda vitamin D eksikligi ile migren
arasinda bir iliski olabilecegdini dustnip bu ¢alismada bunu goéstermeyi amagladik.

Yontemler: Bu retrospektif calismada, klinige migren sikayetiyle basvuran ¢ocuklarla genel muay-
eneyle basvuran cocuklar karsilastirildi. Cocuklarin hasta dosyalarindan alinan demografik verileri,
vitamin D duzeyleri, kalsiyum, fosfor, alkalen fosfataz ve albimin degerleri kaydedildi.

Bulgular: Calismaya 80’i migren olmak Uzere 182 vaka dahil edildi. Migren grubunun %66,3’0, kon-
trol grubunun %67,6's! kiz idi. Hastalarin vitamin D duzeylerinin dtstk ve normal olarak 2 gruba
ayrildiginda migren grubunda %86,3'U dustk iken, kontrol grubunda %11,8'i disuk olup istatistiksel
olarak anlamli fark saptandi (p<0,001). Migrenli hastalarda bakilan ortalama laboratuvar degerleri
vitamin D; 3,15 ng/ml, kalsiyum:; 9,5 mg/dl iken kontrol grubunda vitamin D; 32,95 ng/ml, kalsiyum;
9,7 mg/dl saptanmis olup istatistiksel olarak aralarinda anlamli fark bulunmustur (Sirayla; p<0,001,
p=0,015).

Sonuglar: Calismamizda migrenli hastalarda vitamin D dizeyini anlamli derecede dustk saptadik.
Bas agrisi ile basvuran ve migren tanisi alan hastalara bakilan tetkikler arasinda vitamin D ve kalsi-
yum duzeyinin de olmasi gerektigini dustuntyoruz.

Anahtar Soézciikler: Basagrisi; cocuk; vitamin D

Abstract

Aim: Since inflammation is crucial in migraines, vitamin D’s anti-inflammatory role may help pre-
vent migraine headaches. We hypothesized a link between vitamin D deficiency and migraines in
children and aimed to demonstrate this in our study.

Methods: In this retrospective study, children presenting to the clinic with migraine complaints
were compared with children presenting for a general examination. Demographic data, vitamin D
levels, calcium, phosphorus, alkaline phosphatase, and albumin levels were recorded from patient
records.

Results: The study included 182 cases, with 80 in the migraine group. Females comprised 66.3% of
the migraine group and 67.6% of the control group. When vitamin D levels were categorized as low
and normal, 86.3% of the migraine group had low levels compared to 11.8% of the control group,
showing a statistically significant difference (p<0.001). The mean laboratory values for migraine
patients were: vitamin D: 1315 ng/ml, calcium: 9.5 mg/dl, whereas for the control group, the values
were: vitamin D: 32.95 ng/ml, calcium: 9.7 mg/dl, showing a statistically significant difference be-
tween them(respectively; p<0.001, p=0.015).

Conclusions: We found significantly lower vitamin D levels in migraine patients in our study. We
recommend including vitamin D and calcium levels among the tests for patients presenting with
headaches and diagnosed with migraines.

Keywords: Child; headache; vitamin D
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Kilig ve ipek

Cocuklarda D vitamini migren iliskisi gy

GiRiS

Bas agris1 hem ¢ocukluk hem de ergenlik déneminde
sik¢a karsilagilan bir durumdur. Migren tipi bas agris
ve gerilim tipi bas agrisi, diinya genelinde insanlarin
%80 kadarini etkileyen en yaygin primer bas agrisi bo-
zukluklaridir. Migren, ilerleyici ve kronik bir norolo-
jik bozukluktur. (1) Migren, merkezi sinir sisteminin
artmis uyarilabilirligine bagli olarak gelisen, yaygin ve
islevsellikte ciddi kisitliliga yol agabilen norovaskiiler
ve multifaktoriyel bir primer bag agris1 bozuklugudur.
Migrenin patogenezi ¢ok yonlii ve karmagiktir. Reaktif
vazodilatasyon, merkezi agr1 yollarinin asir1 duyarlili-
1, plazma proteinlerinin damar digina ¢ikis1 ve steril
inflamasyon nedeniyle serebral kan akisinda azalma
onemli rol oynar (2). Migrenin en yaygin nedenleri
arasinda aglik veya yeterli beslenmeme gelir, bu 6zel-
likle geng insanlar icin 6nemlidir (1). Migren, ¢ocuk-
lar ve ergenler arasinda ¢ok yaygin bir sekilde goriliir
ve ilkokul ¢agindaki ¢ocuklarin yaklagik %4-11’ini ve
ergenlerin %8-23"linil etkiler. Uluslararas: Bag Agris
Bozukluklar1 Simiflandirmasi kriterlerine gore, ¢o-
cuklarda migren bas agrilar1 genellikle nabiz atan, tek
tarafli veya cift tarafli bag agris1 ataklar, 151k ve sese
duyarlilik ile birlikte bulant1 veya kusma seklinde ka-
rakterize edilir (3). Bu bag agrilar1 genellikle 2-72 saat
stirer ve ¢ocuklarin davranis genellikle bas agrisi sira-
sinda degisir.

Migren bag agrilari, cocuklarin ve ailelerinin yasam
kalitesi tizerinde biiyiik bir olumsuz etkiye sahiptir. Ye-
terli uyku, uygun ve zamaninda beslenme gibi biyo-
davranigsal 6nlemler bas agrilarinin yénetimine yar-
dimcr olabilir, ancak sik (haftada 2'den fazla atak) veya
siddetli migren ataklarina sahip bir¢ok ¢ocuk ilaglara
ihtiya¢ duyar. Amerika Birlesik Devletleri Gida ve Ilag
Dairesi (FDA) tarafindan ¢ocuklarda migren tedavisi
icin onaylanmis ilaglar sinirhidir. Valproat, levetira-
setam gibi antiepileptik ilaglar, flunarizin, sinnarizin,
siproheptadin gibi kalsiyum kanal blokerleri, propra-
nolol gibi beta blokerleri ve amitriptilin gibi trisiklik
antidepresanlar gibi farkl ila¢ smuiflar1 kullanilmistir
(4).

Vitamin D, kemik gelisimi ve bagisiklik sistemi
i¢in gereken ve yagda ¢oziinen bir vitamindir. Vitamin
D’ye “giines vitamini” denir ¢iinkil ultraviyole giines
15181 cildimizde vitamin D sentezini tetikler. Ayri-

ca besinlerden balik, et ve yumurta yiiksek miktarda
vitamin D igerir (5). Vitamin D, kemikler, bobrekler,
bagirsaklar ve paratiroid bezleri iizerinde fizyolojik
etkiler gostererek fosfor (P) ve kalsiyum (Ca) metabo-
lizmasini diizenler (6). Vitamin D, bagisiklik sistemi,
kemik saglig1 ve sinir sistemi gibi birgok fonksiyonda
6nemli rol oynayan bir vitamindir. Vitamin D eksik-
ligi, kemik hastaliklarinin yani sira bagisiklik sistemi
sorunlari, depresyon, kardiyovaskiiler hastaliklar ve
migren gibi ¢esitli saglik sorunlariyla iligkilendirilebi-
lir (7). Vitamin D, migren bas agrilarinda ¢esitli yol-
larla etkili olabilir. Migrende inflamasyon 6nemli bir
rol oynar, bu nedenle vitamin D’nin antiinflamatuar
rolii migren bas agrilarini 6nlemede 6nemli bir rol
oynayabilir (8). Ayrica, vitamin D takviyesi, giiclii bir
enflamatuar araci olan C reaktif protein gibi enflamas-
yon faktorlerini azaltabilir (9). Vitamin D eksikligi,
magnezyum eksikligine yol agabilir. Magnezyum, asir1
uyariy1 6nlemede merkezi bir rol oynar ve magnez-
yum eksikligi ile migren arasinda giiclii bir bag oldu-
gunu gosteren ¢aligmalar bulunmaktadir (10). Nitrik
oksit (NO), migrende 6nemli bir araci olarak bilinir
ve vitamin D, NO tretimini azaltir (11). Dopamin ve
serotonin saliniminin vitamin D tarafindan etkilendi-
gi ve bu faktorlerin migren patogenezinde rol aldiklari
gosterilmistir (12). Melatonin seviyelerinin diisiik ol-
dugu migren hastalarinda, vitamin D eksikliginin bu
distikliige neden olabilecegi gosterilmistir (13). Tim
bu 6nerilen mekanizmalar, migrenin patofizyolojisin-
de vitamin D’nin 6nemini gostermektedir.

Normal bir ¢ocukta vitamin D diizeylerinin nor-
mal olmasi beklenmektedir. Migren ile bagvuran ¢o-
cuk hastalarda vitamin D diizeylerinin normal olup
olmadig: bilinmemektedir. Bu ¢aliymada hasta dosya-
larindan alinan veriler kiyaslanacak olup migreni olan
¢ocuklar ile genel muayene ile bagvuran ¢ocuklarin
Vitamin D diizeyleri karsilagtirilacaktir. Boylece mig-
reni olan ¢ocuklarda vitamin D eksikligi varlig1 sorgu-

lanmas1 amaglanmaktadir.

|
GEREC VE YONTEMLER

Calisma protokolii

Calismamiz retrospektif bir caligmadir. Calismaya
01.01.2022-01.01.2023 tarihleri arasinda Adiyaman
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Universitesi Egitim ve Arastirma Hastanesi gocuk no-
roloji béliimiine migren tanisi ile bagvuran ¢ocuk has-
talar ile gocuk saglig1 ve hastaliklar1 poliklinigine genel
muayene i¢in bagvurup tetkik alinmis hastalar alindu.

Etik kurul onayt

Firat Universitesi Girigimsel Olmayan Aragtirma-
lar Etik Kurulundan etik kurul onay: alind: (tarih:
06.06.2024, karar no: 2024/09-20).

Dahil edilme ve dislanma kriterleri

0-18 yas arast vitamin D bakilan 80 migren ve 102
kontrol grubu ¢ocuklarin hasta dosyasindan alinan de-
mografik verileri, vitamin D diizeyleri, fosfor (P), kal-
siyum, albtimin ve alkalen fosfataz (ALP) gibi degerler
excel dosyasina kaydedildi. Calismamizda dosyasinda
kronik hastalig1 tanisi1 bulunan (epilepsi, konjenital
kalp hastaligi, kronik bobrek yetmezligi vb.) hastalar
ve yabanci uyruklu hastalar ¢alisma dig1 birakildi.

Veri toplama

Veriler hastaneye migren tanisi ile bagvuran ¢ocuk
hastalar ile genel muayane i¢in bagvuran ¢ocuk hasta-
larin hasta dosyalarindan alindi.

Cocuklarda Amerikan Cocuk Endokrin Birliginin
Onerilerine gore degerlendirilen vitamin D diizeyleri;
>20 ng/ml normal, 15- 20 ng/ml yetersizlik, <5-15 ng/
ml eksiklik, <5 ng/ml siddetli eksiklik, olarak deger-
lendirildi (14).

Birincil ve ikincil ¢tktilar

Hastalarin demografik verileri (cinsiyet, yas), vitamin
D diizeyleri (>20 ng/ml normal, 15- 20 ng/ml yetersiz-
lik, <5-15 ng/ml eksiklik, <5 ng/ml siddetli eksiklik),
fosfor diizeyleri (2,8-4 mg/dL), kalsiyum diizeyleri
(8,6 - 10,2 mg/dL), alblimin diizeyleri (3,5 - 5,5 g/dl)
ve alkalen fosfataz diizeyleri (44-147 U/1) tek tek hasta
dosyasindan alinip excel ortamina kaydedildi.

Orneklem sayist

Calismamiz retrospektif bir ¢alismadir. Caligmaya
01.01.2022-01.01.2023 tarihleri arasinda ¢ocuk noro-
loji poliklinigine dahil edilme kriterlerini saglayan (18
yas alt1 vitamin D bakilan ve kronik hastalig1 olmayan
tiim hastalar) tim hastalar alindig1 i¢in 6rneklem ya-
pilamamis olup 6rneklem tiim evrendir.

istatistiksel analiz

Analizler SPSS (Statistical Package for Social Sciences;
SPSS Inc., Chicago, IL) 25 paket programinda deger-
lendirildi. Nominal bulgular, say1 (n) ve yiizde (%)
olarak raporlandi. Devaml verilerin dagilimi Shapiro
wilk testi ile incelendi. Normal dagilima uymadigin-
dan Man Whitney U testi ile devamli veriler karsilas-
tirlldi. Bagimsiz gruplardaki kategorik degiskenlerin
analizinde Ki-kare testi uygulandu. Istatistiksel anlam-
lilik diizeyi p<0,05 olarak belirlendi.

D vitamini dizeylerinin gruplar arasinda dagilimi
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Sekil 1. D vitamini diizeylerinin gruplar arasinda dagilimi
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Tablo 1. Gruplar arasinda demografik verilerin dagilim:

Migren Kontrol P
Say1 (n) 80 102
Cinsiyet (K) 53 (%66,3) 69 (%67,6) 0,84
(E) 27 33
Yas (y1l) 12 (9-15) 16 (13-17) 0,9
p<0,05 anlamli kabul edildi. K: K1z, E: Erkek, n: Say1, %: Yizde
Tablo 2. Gruplar arasinda laboratuvar degerlerinin dagilimi
Migren Kontrol p
Xﬁ;‘:;n(; Joal) 13,15 (9,41-17,55) 32,95 (23,66-41,79) <0,001
Ca (mg/dl) 9,5(9,3-9,8) 9,7(9,47-9,9) 0,015
P (mg/dl) 4(3,62-4,7) 4,4 (4-4,8) 0,001
ALP U/L 148 (81,25-209,25) 298,5 (263-355,25) <0,001
Alb (g/dl) 4,4 (4,1-4,5) 4,7 (4,3-4,9) <0,001

p<0,05: Anlamli, degerler median (geyrekler arasi aralik) olarak ifade edilmistir.

Ca: Kalsiyum, P: Fosfor, ALP: Alkalen fosfataz, Alb: Albiimin

ng/ml: nanogram/mililitre, mg/dl: miligram/desilitre, g/dl: gram/desilitre, U/L: Unite/litre

|
BULGULAR
Calismaya 80 migrenli ¢ocuk hasta ve 102 kontrol has-

tas1 olmak tizere toplam 182 vaka dahil edildi. Migren-
li hastalarin yas ortalamasi 12 (9-15) yil iken, kontrol
grubunun yas ortalamast 16 (13-17) yil olup, bu iki
grup arasinda istatistiki olarak anlamli bir fark sap-
tanmadi (p=0,9). Migren grubunun %66,3’ti kiz iken,
kontrol grubunun %67,61 kiz idi. Cinsiyet agisindan
iki grup arasinda anlaml bir fark bulunmad: (p=0,84)
(Tablo 1).

Hastalar1 vitamin D diizeyleri diigiik (<20 ng/ml)
ve normal (>20 ng/ml) olarak 2 gruba ayirdigimizda
migren grubunda %86,3’1i diisiik iken, kontrol gru-
bunda %11,8i disik olup istatistiki olarak anlaml
fark saptandi (p<0.001) (Sekil 1).

Migren hastalarinda ortalama median degerlerine
bakildiginda yas; 14,5 yil (11-16), vitamin D diizeyi;
13,15 (9,41-17,55) ng/ml olarak saptanmigken, kontrol
grubunda, yas; 15 yil (11-16), vitamin D diizeyi; 32,95
(23,66-41,79) ng/ml olarak saptanmistir. Bakilan la-
boratuvar degerleri (D vit, Ca, P, ALP, Alb) migrenli
hastalarda daha digitk bulunmugtur (Tablo 2).

[ |
TARTISMA VE SONUC

Caliymamizda migrenli ¢ocuk hastalarin vitamin

D, Ca, P, ALP ve albiimin degerleri kontrol grubuna
oranla daha diisiik saptandi. Caliymamizin ana bulgu-
su olan vitamin D diizeyi de anlamli derecede diisiik
saptandu. Iki grup arasinda yas ve cinsiyet agisindan ise
anlaml fark saptanmad.

Momen ve arkadaglarinin (15) yaptig1 ¢alismada
migrenli hastalarin %56,4’ti, Ciplak ve ark’in (2) yapti-
$1 calismada ise %76’s1 kiz idi. Bizim ¢aliymamizda da
migrenlilerin %66,3’1 kiz idi. Migren, kizlarda litera-
tiire benzer olarak daha yiiksek saptanmustir.

Hanci ve ark. (16) ile Momen ve ark. (15) vitamin
D diizeyi ile migren arasinda istatistiksel olarak an-
lamli fark bulamamigken, Dénmez ve ark. tarafindan
¢ocuklar tizerinde yapilan bir vaka-kontrol ¢alisma-
sinda, migrenli gocuklarda vitamin D diizeylerinin
saglikli kontrol grubundan 6nemli dl¢iide diisiik oldu-
gu gosterilmistir (17). Ciplak ve ark. ise migrenli has-
talarda vitamin D diizeyini yitksek bulmuglardir (2).
Cayir ve ekibinin yaptig1 aragtirmada, 8-16 yas arasi
migren tanist konulmus 53 ¢ocuk hastada amitripti-
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lin tedavisine ek olarak vitamin D tedavisinin migren
ataklarimin sikligr tizerindeki etkisi degerlendirilmis-
tir. Arastirma sonuglari, vitamin D tedavisinin anti-
migren tedaviye ek olarak migren ataklarinin sayisini
azaltmada potansiyel bir rol oynayabilecegini goster-
mistir (18). Farkli caligmalarda farkli sonuglar ¢ikmis
olmasina ragmen bizim c¢aliymamizda migreni olan
¢ocuklarin %86,3’tinde vitamin D diizeyi disiik idi.
Kontrol grubu ile kiyaslandiginda aralarinda istatistik-
sel olarak anlamli fark saptandi (p<0,001). Bizim ¢a-
lisgmamizda literatiiriin ¢ogunluguyla benzer sonuglar
elde edilmistir.

Ciplak ve ekibinin (2) gerceklestirdigi ¢alismada,
hasta ve kontrol gruplarinin karsilagtirilmast sonu-
cunda kalsiyum (p=0.001) ve albiimin (p=0.03) de-
gerlerinde hasta grubunun lehine istatistiksel olarak
anlamli farklar bulunmugtur. Buna karsilik, fosfor
diizeylerinde istatistiksel olarak anlamli bir fark tespit
edilmemigstir (p=0,544). Bizim ¢aligmamizda ise Ca, P
ve alb diizeyleri migreni olan ¢ocuklarda daha diisiik
saptanmustir. Bu da literatiirle benzer saptanmustir.

2007-2008 yillar1 arasinda yapilan bir bagka aras-
tirmada, genel popiilasyonda serum 25-hidroksi D vi-
tamin diizeyleri [25(OH)D3] ile bas agrisi arasindaki
iligki incelenmigtir. Arastirma, migren dist bas agrilar
ile 25(OH)D3 diizeyleri arasinda bir baglant1 bulmus,
ancak migren ve serum 25(OH)D3 diizeyleri arasinda
anlaml bir iligki saptayamamustir (19).

Caligmamiz retrospektif oldugundan hastalarin
ilag kullanma 6ykiilerinin sorgulanamamasi, tek mer-
kez olmas! ve vaka azlig1 ¢alismamizin kisithiliklaridir.

Sonug olarak, literatiirde vitamin D ve migren
iliskisiyle ilgili farkli sonuglar paylasilmis olup bizim
¢aligmamizda migrenli hastalarda vitamin D diizeyini
anlamli derecede diisiik saptadik. Bas agrisi ile bagvu-
ran ve migren tanisi alan hastalara bakilan tetkikler
arasinda vitamin D ve Ca diizeyinin de olmasi gerekti-
gini diigiiniiyoruz. Yapilacak ileri ¢alismalarla migren
hastalarina vitamin D takviyesinin verilebilecegini dii-
stinmekteyiz.

Tesekkiir
Calismamizda bize destek veren Uzm. Dr. Velat Celike
tesekkiir ederiz.
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Ctkar catigsmast ve finansman bildirimi
Yazarlar bildirecek bir ¢ikar ¢atigmalar1 olmadigini be-
yan eder. Yazarlar bu caligma i¢in hi¢bir finansal des-
tek almadiklarini da beyan eder.
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Impact of pediatric nutritional syrups
on the color stability of glass ionomer
restorations

Pediatrik besin takviye suruplarinin cam
[yonomer restorasyonlarin renk stabilitesine
etkisi

Mustafa Duzyol', Esra Duzyol?,

Abstract Burak Carikcioglu®

Aim: The purpose of this study was to evaluate the effects of different pediatric nutritional syrups’ for- ' Department of Restorative Dentistry,
mulations on the color changes of glass ionomer-based restorative materials (GICs) used in pediatric Faculty of Dentistry, Istanbul
dentistry. Medeniyet University

Methods: Three types of GICs—compomer (Dyract XP, Dentsply), conventional glass ionomer (Equia 2 Department of Pediatric Dentistry,
Forte, GC), and glass carbomer (Glass Fill, GCP Dental)—were tested. 120 disc-shaped specimens (5 mm Faculty of Dentistry, Istanbul
diameter, 2 mm deep) were prepared. Each type was divided into four groups (n=30). Specimens were Medeniyet University

stored in distilled water for 24 hours, then immersed in three different pediatric pediatric nutritional syr- 3 Department of Pediatric Dentistry,
ups (iron-Fe+3 [Ferifer, Berko], iron-Fe+2 [Ferro Sanol B, Adeka], and multivitamin [Polivit, Abdi ibrahim]) Faculty of Dentistry, Canakkale

and distilled water. Color measurements were taken before and after immersion using a spectrophotom- Onsekiz Mart University

eter (VITA Easyshade V, VITA Zahnfabrik). Color changes (AEOO) were calculated at 30 and 90 days using
the CIEDE2000 formula. Data were analyzed using two-way ANOVA and post-hoc Tukey’s test (p < 0.05).
Results: After 30 days, the highest AEOO was observed in the glass carbomer group immersed in multivi-
tamins (713 + 0.77), while the lowest was in the compomer group immersed in distilled water (0.26 = 0.13).
AEQO values were significantly higher in the glass carbomer groups compared to the conventional glass
ionomer and compomer groups (p < 0.05). At 90 days, no significant differences were found between the
conventional glass ionomer and compomer groups (p > 0.05). The highest AEOO at 90 days was in the
glass carbomer group immersed in multivitamins (9.15 + 0.93), and the lowest was in the compomer group
immersed in distilled water (0.38 + O.11).

Conclusion: Pediatric syrups, frequently used to treat malnutrition, caused more color changes in glass
carbomers. Results indicated that as the resin content increased, the amount of coloration decreased.
Keywords: Color; discoloration; glass ionomer; iron; staining

Oz

Amag: Bu calismanin amaci, pediatrik dis hekimliginde kullanilan cam iyonomer bazli restoratif matery-
allerin (GIC'ler) renk degisiklikleri Gzerindeki farkl pediatrik besleyici surup formulasyonlarinin etkilerini
degerlendirmekti.

Yéntemler: Uc tir GIC—kompomer (Dyract XP, Dentsply), konvansiyonel cam iyonomer (Equia Forte, GC)
ve cam karbomer (Glass Fill, GCP Dental)—test edildi. 120 disk seklinde érnek (5 mm c¢apinda, 2 mm
derinliginde) hazirlandi. Her tir dort gruba ayrildi (n=30). Ornekler 24 saat boyunca distile suda bekletil-
dikten sonra ¢ farkli pediatrik ila¢ (demir-Fe+3 [Ferifer, Berko], demir-Fe+2 [Ferro Sanol B, Adeka] ve
multivitamin [Polivit, Abdi Ibrahim]) ve distile suya daldirildi. Renk élctmleri, daldirma éncesi ve sonrasi
bir spektrofotometre (VITA Easyshade V, VITA Zahnfabrik) kullanilarak alindi. Renk degisiklikleri (AEQO)
CIEDE2000 formult kullanilarak 30 ve 90 ginin sonunda hesaplandi. Veriler two-way ANOVA ve post-
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INTRODUCTION

Pediatric dentistry, a specialized field focused on the
oral health and well-being of young patients, demands
meticulous consideration of various factors, includ-
ing the choice of restorative dental materials. Among
these critical aspects is the impact of pediatric nutri-
tional syrups, often administered in syrup form, on
the color stability of dental restorations. Children with
malnutrition or specific health conditions frequently
require prolonged exposure to these medications, po-
tentially leading to unintended consequences such as
alterations in tooth color and the appearance of dental
restorative materials (1).

Glass ionomer-based restorative materials (GICs)
are widely used in pediatric dentistry due to their fa-
vorable characteristics, including adhesion to tooth
structure, fluoride release, and biocompatibility (2).
However, concerns exist within the dental community
regarding the susceptibility of these materials to color
changes when exposed to various environmental fac-
tors, especially pediatric nutritional syrups. This study
aims to comprehensively evaluate the effects of differ-
ent pediatric drug formulations on the color stability
of three distinct GICs: compomer (Dyract XP, Dentsp-
ly), conventional glass ionomer (Equia Forte, GC), and
glass carbomer (Glass Fill, GCP Dental).

Iron, a substantial nutrient for the human body,
plays a significant role in many metabolic processes,
such as electron transport, oxygen transport, and
DNA synthesis. Iron deficiency is a major global public
health problem and is commonly seen as a nutritional
deficiency worldwide (3). Treatment typically includes
nutritional improvement, iron supplementation, and
enhancing awareness of the patient and family. Chil-
dren often consume iron supplements in drop or syrup
form (4). One basic drawback of these supplements is
the potential for black discoloration on teeth, due to an
insoluble ferric compound formed by the interaction
between iron ions or gingival fluid composition and
hydrogen sulfide produced by bacteria (5).

Previous research has shown that iron syrups can
significantly stain primary teeth. There is limited lit-
erature on the staining effects of pediatric nutritional
syrups, including iron syrups, on restorative materials.
The highest color change values have been reported

in iron syrups, often exceeding acceptable thresholds.
Surface sealants have been suggested as a means to
minimize color changes related to pediatric liquid nu-
tritional syrups on restorative materials by saturating
the material surface, correcting irregularities, and in-
creasing stain resistance (6-8).

This study extends beyond restorative materials to
consider the staining effects of pediatric nutritional
syrups, including iron syrup, and the potential benefits
of surface sealants on color stability. This study aims
to investigate whether the use of surface sealant can
mitigate the susceptibility of restorative materials to
staining, whether exposure to different forms of iron
syrups and the duration of exposure impact the stain-
ing resistance of restorative materials, and whether the
type of restorative material affects staining resistance.
In our study, two null hypotheses were determined, re-
spectively: “The waiting time of the restorations in so-
lutions and in the control group should not affect the
color change. and ‘The nutritional supplement syrups
used should not cause color change in the restorations.

|
MATERIAL AND METHODS

Specimen Preparation

In this study, no materials derived from animals or hu-

mans were used. The solutions applied in the experi-
mental groups were also not derived from any animal
or human materials. In our study, where we evaluated
the potential color changes of restorative materials
used in dentistry when immersed in tea, coffee, and
water, ethical committee approval is not required.
Sample size calculation was performed with the
G*Power 3.1 software (Heinrich-Heine-Universitit
Diisseldorf, Diisseldorf, Germany) and the sample
size was calculated as 10 per group with alpha-type er-
ror of 0.05, a power (1-beta) of 0.95, an effect size of
0.712 obtained from a previous study (9). A total of
120 specimens (n=40) were prepared according to the
manufacturer’s recommendations. (Table 1.)
Restorative material resins were placed in stainless
steel molds with dimensions of 2 mm in depth and
5 mm in diameter. To avoid air bubbles and achieve
a smooth surface, Mylar strips and glass slides were
placed on each specimen, and pressure was applied to
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remove any excess material. The specimens were then
polymerized for 20 seconds using an LED light source
(Elipar Freelight II, 3M ESPE, AG, Germany, 1150
mW/cm?). The power of the light source was verified
to be above 1000 mW/cm? before polymerizing every
five specimens. After curing, the specimens were re-
moved from the molds, and their thickness was stan-
dardized using a digital caliper (Ultra-Cal V, Fowler
Corp., Sylvac, Switzerland). Finally, the surfaces of the
polymerized specimens were polished with aluminum
oxide-coated discs (Sof-Lex XT; 3M/ESPE, St. Paul,
MN, USA).

Color measurements
In this study, color values were measured using the
Commission International de I'Eclairage (CIE) L*a*b*
system with a spectrophotometer (VitaEasyshade V,
Vita Zahnfabrik, Bad Sackingen, Germany) against a
neutral gray background (L*=64.1; a*=0.3; b*=-3.4).
Measurements were conducted under D65 standard
lighting conditions, and the spectrophotometer was cal-
ibrated according to the manufacturer’s instructions be-
fore each measurement. Specimens were dried with tis-
sue paper, and three measurements were taken on each
surface, with the average L, a, and b values calculated.
The CIELAB system is based on the sensitivities of
three types of cone cells in the eye to red, green, and
blue light. Each color is represented by L* (lightness),
a* (red-green axis), and b* (blue-yellow axis). The L*
value ranges from 0 to 100, indicating lightness or
darkness, while a* and b* represent the color’s hue.
Initial color measurements (L0, a0, b0) of the spec-
imens were taken after they were stored in distilled wa-
ter at 37°C for 24 hours. The specimens were divided
into four groups based on the type of restorative ma-
terials (n=40). Ten randomly selected specimens were
immersed in iron syrup (Ferifer, Berko), ten in Iron +
Multivitamin Syrup (Ferro Sanol B, Adeka), and ten
in Multivitamin Syrup (Polivit, Abdi Ibrahim). The
control group consisted of ten specimens immersed in
distilled water and kept in an incubator at 37°C for 90
days. The samples were immersed in the test solutions
for 2 minutes daily, then removed, dried, and stored
in distilled water. The second color measurement was
taken on the 30th day, and the final measurement on
the 90th day.
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The color change levels in the specimens were calcu-
lated using the CIEDE2000 formula as follows: (Figure 1)

« AL'is the lightness difference

o AC'is the chroma difference

o AH'is the hue difference

+ R, is the rotation term that accounts for the in-
teraction between chroma and hue differences

+ S, S, and S, are the weighting functions for
the lightness, chroma, and hue components,
respectively

« K, K. and K, are the parametric factors for
the lightness, chroma, and hue components,
respectively

w2 (88 () 2]

Figure 1. CIEDE2000 formula used to determine color change in
our study

The AEO00 (color change value) value measured 0.8,
referencing perceptibility (PT) and acceptability (AT)
threshold values of 1.8. These thresholds serve as bench-
marks to assess whether the color change is noticeable
or acceptable based on perceptual sensitivity (10).

Statistical analyses

Statistical Package for the Social Sciences package pro-
gram version 26.0 (SPSS Inc., Chicago, IL, USA) was
employed for statistical analyses. A paired-sample t-test
(p<0.05) was utilized to assess significant differences.
The effects of composites and solutions on AE00 over
time were analyzed using two-way ANOVA., followed
by post-hoc Tukey tests for multiple comparisons.
Changes in AE00, values within the same solution over
time were analyzed using paired-sample t-tests.

I
RESULTS
A two-way ANOVA test was applied to compare the

30-day groups, revealing a significant difference in the
color change of restorative materials in pediatric nu-
tritional syrup groups after 30 days (p<0.05). Table 2
presents the mean and standard deviation (Std. Dev.)
of color changes across different time points. At both
30 and 90 days, the control group exhibited the lowest
color change in all restorative materials. Among the
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Table 1. Materials used in the study.

Product Name Type Ingredients Manufacturer
Dvract XP Polyacid Modified  Strontium-fluoro-silicate glass, strontium fluoride, TCB  Dentsply DeTrey, GmbH,
b Glass Ionomer resin, UDMA, photoinitiator and stabilizers Germany
Restot:atlve GCP Glass Fill  Glass Carbomer Eluoroalum1n051llcate glass, nano fluoro/ hydroxyapa- GCP Dental,
Materials tite, olyacids Vianen,Holland
Equia Forte Glass Hybrid Strontium ﬂuoroaluml.nosﬂ‘lcate glass, polyacrylicacid ~ GC Corporation, Tokyo,
and aqueous polyacrylic acid Japan
100 mg iron (ferrous III hydroxide polymaltose comp-
lex), Sorbitol (E420), methyl paraben sodium (E219), Berko lag ve Kimya
Ferifer Iron syrup propyl paraben sodium (E217), citric acid monohydra- ~ Sanayi Anonim Sirketi,
te, vanilla flavor, glycerin, propylene glycol and deioni-  Istanbul, Tiirkiye
zed water.
112.50 mg iron (II)-glycine-sulfate-complex (equivalent
to 20 mg Fe*?), 0.43 mg riboflavin -5-sodium phospha-
Pediatric ... te, 0.32 mgvitamin B1 (thiamine hydrochloride), 0.63 ~ ADEKA {lag Sanayi ve
A Iron + Multivitamin s . . . . s il
Nutritional Ferro Sanol B Syr mg vitamin B6 (pyridoxine hydrochloride), Ascorbic Ticaret Anonim $irketi,
Syrups yrap acid , once refined sugar, glucose monohydrate, sorbi- ~ Samsun, Tiirkiye

tol, sulfuric acid 95-98%, orange essence, pear essence,
deionized water

Polivit Multivitamin Syrup

1500 IU Vitamin A, 1 mg Vitamin B, 1.2 mg Vitamin
B2, 2 mg Vitamin B6, 7 mg Nicotinamide (PP), 3 mg
D-Panthenol, 25 mg Vitamin C, 400 IU Vitamin D3,
5 mg Vitamin E, : 3.75 mg Sodium saccharin, 5.00 mg
Sodium benzoate

Abdi Ibrahim {lag Sanayi
ve Ticaret Anonim
Sirketi, Istanbul, Tiirkiye

TCB: A reaction product of butane tetracarboxylic acid and hydroxymethyl methacrylate, UDMA: Urethane dimethacrylate, Fe+2: Ferrous ion,

San: Sanayi, Tic: Ticaret, A.$: Anonim sirketi, mg: Miligram, %: Percentage, IU: International unit

Table 2. Mean AE0O values + standard deviations of composites after 30 days and 90 days of immersion in solutions.

Restorative Materials Time Ferifer Ferro Sanol Polivit Distillized Water
v (Mean*Std.Dev.) (MeantStd.Dev.) (Mean+Std.Dev.) (MeantStd.Dev.)

30 day 4.063+1.8021 aA 6.09+£1.0938 bF 7.134+0.7732 bJ 0.561+0.3212 cN
Glass Carbomer

90 day 4.83+2.3739 dC 8.655%1.348 eH 9.149+0.9302 eL 0.773+0.4222 {P

30 day 0.818+0.3823 gB 0.744+0.42 g,hF 0.577+0.4482 g,hK 0.349+0.2643 hN,O
Glass Hybrid

90 day 1.046+0.4647 1D 1.221+0.8193 1,il 0.594+0.4237 iM 0.413+0.2717 iR
Polyacid Modified 30 day 0.753+0.2891 j,kB 1.238+0.3706 jG 0.658+0.2203 k,IK 0.264+0.1318 10
Glass Ionomer 90day  0.914+0.5612 mD 1.728+0.3706 nl 1.148+0.2957 oM 0.383+0.1049 pR

*Lowercase letters indicate differences in rows, uppercase letters indicate differences in columns. (p < 0.05) Std. Dev.: standard deviation

experimental groups, Ferifer showed the least color
change, while Polivit showed the most.

On the 30th day, the control group again exhibited
the least color change. When comparing the 30- and
90-day immersion periods in terms of AE0O, polyacid-
modified glass ionomer specimens immersed in wa-
ter showed the lowest color change, while the highest
color change was observed in glass carbomer speci-
mens kept in multivitamin syrup (Figures 2 and 3).
The mean (SD) color change of restorative materials
indicated that the color in the control group remained
within acceptable limits at all time points.

The results demonstrated that prolonged use of pe-
diatric nutritional supplements led to a greater color
change in the Ferifer, Ferro Sanol, and Polivit groups at
all time points, considering the normal data distribu-
tion and mean color change over time (Table 2). The
two-way ANOVA indicated a significant color differ-
ence at 30 and 90 days in the Ferifer, Ferro Sanol, and
Polivit groups (P<0.05). Additionally, pairwise com-
parisons using the LSD test showed significant differ-
ences at different time points (P=0.0001).
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Figure 3. Changes in AE0O color difference values of the restorative materials used in our study after 90 days.

I
DISCUSSION AND CONCLUSION
The findings of this study provide valuable insights

into how pediatric nutritional syrups impact the color
stability of glass ionomer-based restorative materials
(GICs) in pediatric dentistry. Understanding these ef-
fects is crucial for clinicians when selecting appropri-
ate restorative materials and managing the oral health
of their patients. According to the data obtained in our
study, our first hypothesis, “The waiting time of the res-
torations in solutions and in the control group should
not affect the color change’ was rejected. Additionally,
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our second hypothesis, ‘The nutritional supplement
syrups used should not cause color change in the res-
torations, was rejected.

Yildirim and Uslu (11) did not find a correlation
between the degree of color change in glass carbomer
and glass hybrid restorations after immersion in nutri-
tional syrups and subsequent tooth brushing. In our
study, after removing the samples from the syrups,
they were rinsed and measured.

Pani et al. (6) and Yildirim and Kaya (12) dem-
onstrated in their studies that iron syrups cause sig-
nificant discoloration in teeth and restorations over
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time. In our research, a noticeable increase in color
change was observed in all groups during the 90-day
period compared to the 30-day period. Color change
(AE00) was assessed at two intervals (30 days and 90
days) after immersion in various pediatric drug for-
mulations and distilled water. The results revealed that
the glass carbomer group exhibited the highest AE00
values when immersed in multivitamin syrup at both
time points, suggesting greater susceptibility to color
changes compared to compomers and conventional
glass ionomers. Interestingly, no significant differences
in color change were found between compomers and
conventional glass ionomers after 90 days of immer-
sion. However, at 30 days, compomers exhibited sig-
nificantly lower AE00 values than conventional glass
ionomers, particularly when immersed in distilled wa-
ter, indicating superior initial color stability.
Numerous studies have reported that nutritional
syrups and nutritional supplements in syrup form
can induce color changes in restorations. (13 -15) The
amount of discoloration may vary depending on the
iron composition present in iron syrups. Tayebi et al.
(16) demonstrated that Vitamin C, found in multivi-
tamins, can cause considerable color change. In our
study, the greatest color change was observed in glass
carbomer specimens immersed in multivitamin syrup.
However, the most significant color changes were ob-
served in the groups immersed in Ferifer (containing
iron III hydroxide polymaltose) after 30 days for Cam
hybrid and in Ferro Sanol B (containing iron (II)-
glycine-sulfate and a multivitamin complex) after 90
days. In the compomer group, the most pronounced
color change occurred with Ferro Sanol B. These dif-
ferences in color stability among GICs can be attribut-
ed to their distinct compositions. Compomers, which
contain resin components, exhibited greater resistance
to color change, especially in the absence of pediatric
nutritional syrups, suggesting that resin content may
enhance color stability. (17) Conversely, the composi-
tion of glass carbomers made them more susceptible
to coloration induced by pediatric nutritional syrups.
These findings underscore the importance of care-
fully selecting GIC materials in pediatric dentistry,
particularly considering potential long-term exposure
to pediatric nutritional syrups. Clinicians are advised
to choose restorative materials that offer optimal color

stability alongside other desirable clinical properties.
In their study, Yildirim and Uslu (11) found that glass
carbomers demonstrated superior color stability un-
der the influence of pediatric nutritional syrups. Ac-
cording to Tiiziiner et al. (18), glass ionomer cements
exhibit superior resistance to color change. In our
research, the least color change occurred in the com-
pomer group immersed in distilled water. Its UDMA
content provided greater color stability compared to
TEDGMA and Bis-GMA. Conversely, glass carbomers
exhibited the most significant color change across all
groups, while glass hybrid materials showed resistance
to color change.

In conclusion, this study highlights that pediat-
ric nutritional supplements in syrup form can lead to
color changes in GIC-based restorative materials, with
glass carbomers being particularly susceptible. It also
emphasizes the role of resin content in mitigating col-
or change, with compomers demonstrating better ini-
tial color stability. These insights can assist clinicians
in making informed decisions regarding restorative
materials for pediatric patients and advocate for fur-
ther research to enhance GIC color stability in pediat-
ric dentistry. However, our study could be further im-
proved by comparing syrup and drop forms through

in vivo experiments.

Acknowledgement

The abstract of this study was presented as an oral pre-
sentation at the 27th International Turkish Pedodontic
Association Congress, 26-29 October 2023, Ankara,
Tirkiye .

Conflict-of-interest and financial disclosure
The authors declare that they have no conflict of inter-
est to disclose. The authors also declare that they did
not receive any financial support for the study.

|

REFERENCES

1. Almutairi M, Moussa I, Alsaeri N, Alqahtani A, Alsu-
laiman S, Alhajri M. The Effects of Different Pediatric
Drugs and Brushing on the Color Stability of Esthetic

Restorative Materials Used in Pediatric Dentistry: An In
Vitro Study. Children (Basel). 2022;9(7):1026.

2. Nouri S, El-Housseiny AA. Glass Ionomer Cements for

Anatolian Clinic Journal of Medical Sciences, September 2024; Volume 29, Issue 3

370



m Anadolu Klin / Anatol Clin

10.

Restoration of Primary Molars: A Review. EC Dental
Science. 2018;17:644-57.

Pasricha SR, Tye-Din ], Muckenthaler MU, Swinkels
DW. Iron deficiency. Lancet. 2021;397(10270):233-48.
Mattiello V, Schmugge M, Hengartner H, von der Weid
N, Renella R; SPOG Pediatric Hematology Working
Group. Diagnosis and management of iron deficiency
in children with or without anemia: consensus recom-
mendations of the SPOG Pediatric Hematology Working
Group. Eur ] Pediatr. 2020;179(4):527-45.

Mutsaddi S, Kotrashetti VS, Nayak R, Pattanshetty S,
Hosmani JV, Babji D. Association of dental caries in
children with black stain and non-discolored dental
plaque: A microbiological study. ] Adv Clin Res Insights.
2018;5(3):59-64.

Pani SC, Alenazi FM, Alotain AM, Alanazi HD, Alas-
mari AS. Extrinsic tooth staining potential of high dose
and sustained release iron syrups on primary teeth.
BMC Oral Health. 2015;15:90.

Mukundan D, R V. Comparative Evaluation on the Ef-
fects of Three Pediatric Syrups on Microhardness,
Roughness and Staining of the Primary Teeth Enamel:
An In-Vitro Study. Cureus. 2023;15(7):e42764.

Arat Maden E, Eker I, Erdem O. Evaluation of the effects
of iron containing supplements on primary teeth of chil-
dren. Int Dent Res. 2019;9(2):46-50.

Carikgioglu B. Influence of various mouthrinses on color
stability and whiteness of resin-based restorative materi-
als. Color Res Appl. 2021;46:1142-50.

Paravina RD, Pérez MM, Ghinea R. Acceptability and
perceptibility thresholds in dentistry: A comprehensive
review of clinical and research applications. ] Esthet Re-
stor Dent. 2019;31(2):103-12.

371 Anadolu Klinigi Tip Bilimleri Dergisi, Eyltl 2024; Cilt 29, Sayi 3

11.

12.

13.

14.

15.

16.

17.

18.

Yildirim S, Uslu YS. Effects of different pediatric drugs
and toothbrushing on color change of restorative ma-
terials used in pediatric dentistry. Niger J Clin Pract.
2020;23(5):610-8.

Yildirim S, Kaya E. Can the use of surface sealant on
restorative materials prevent discoloration related to
iron syrup supplements?. Eur Arch Paediatr Dent.
2021;22(4):739-50.

Alazmah A. Primary teeth stains and discoloration: a re-
view. J Child Sci. 2021;11(01):e20-7.

Yilmaz N, Baygin O, Tiiziiner T, Turgut SN, Erbek SM.
Evaluation of the effect of pediatric drugs and an oral
rinse on primary teeth discoloration. Dent Med Probl.
2022;59(2):225-31.

Giigyetmez Topal B, Yigit T, Tiras M, Gok¢e Meydan E,
Unal M. Evaluation of the children with black tooth stain
according to the severity of the stain and the number of
affected primary teeth: A cross-sectional study. Turkiye
Klinikleri ] Dental Sci. 2023;29(2):277-85.

Tayebi S, Esmaeilzade M, Soufi Rezai L, Fotovat F, Na-
jafi Vosogh R, Faregh N. Color Change of Primary Teeth
Following Using 4 Types of Iron Supplements Avail-
able in the Iranian Pharmacopeia. Avicenna ] Dent Res.
2019;11(2):66- 71.

Candan M, Unal M. The effect of various inhaled asthma
medications on the color stability of paediatric dental
restorative materials. BMC Oral Health. 2024;24(1):384.
Tiiztiner T, Turgut S, Baygin O, Yilmaz N, Tuna EB, Ozen
B. Effects of Different Pediatric Drugs on the Color Sta-
bility of Various Restorative Materials Applicable in Pe-
diatric Dentistry. Biomed Res Int. 2017;2017:9684193.



—
Biyo-TIP ETIGI
VE
HUKUK

[KINC] EDESYON

SEVTAR METIN

BiYO-TIP ETIGIi
VE
HUKUK

SEVTAP METIN

Biyo-tip etigi, muhtac olanlara gerektigi sekilde yardim etme bicimin-
deki genel ahlaki yikimin, doktorun faaliyetinde somutlastiriimasi
olarak goérilur. Bu durumda yardima gereksinim duyanlar hastalardir
ve onlara yapilmasi gereken yardim esas olarak tibbidir. Yine de he-
kimlik etkinligi sadece teknik gerekleri yerine getirmekle yetinemez;
Oyle ki eger ahlak boyutu eksikse hekim tibbi uygulayan bir teknisyen
olmaktan Oteye gegcemeyecektir. Ancak bunun da étesinde, icinde ya-
sadigimiz 21. yUzyila dair nitelendirmelerden biri de biyoteknoloji yliz-
yili olacagi 6ngdéristdir. Bir kismi su an icin pratige gecirilemese de
tasavvur 6tesi olmayan bircok biyoteknolojik atilim ve bunun insan ha-
yatl ve sagligina etkisi, gdérmezden gelinemeyecek asamaya gelmistir.
iste bu dénemde tibbi islemlerin sadece ahlaki tarafina vakif olmanin
da 6tesine gecilerek felsefi bir tartisma ve yaklasima her zamankinden
daha fazla ihtiyac vardir.

Turkiye’nin ilk ve tek tip ve insani bilimler merkezi Besikcizade Tip ve
insani Bilimler Merkezi—BETIM tarafindan yayimlanan bu énemli eser
tibbin felsefi yonu ile de ilgilenen okurlar icin vazgecilemez bir basvu-
ru kaynagdi olacaktir.

BETiM KITAPLIGI
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Exploring the relationship between
berberine and the gut microbiome:
A closer look at recent studies

Berberin ve bagirsak mikrobiyomu arasindaki
iliskinin arastirilmasi: Son calismalara yakindan
bir bakis

Abstract

Aim: Berberine, known for regulating blood glucose and reducing inflamlmation, also enhanc-
es gut microbiota diversity and repairs microbial profiles. However, comprehensive reviews
on its disease-specific impacts are limited. This study aims to explore berberine’s influence on
microbiota diversity in various diseases, offering a novel perspective.

Methods: A literature review was conducted using PubMed, Web of Science, ScienceDirect,
and Google Scholar, focusing on studies from 2018-2023. Keywords related to berberine and
gut microbiota were used, excluding irrelevant topics. A total of 84 titles and abstracts were
screened, with 33 articles meeting inclusion criteria for detailed review.

Results: Berberine promotes beneficial species like Bacteroidetes and Akkermansia, shows
antimicrobial properties, and targets specific pathogens. Studies, particularly in obese and
Type 2 diabetic mice, suggest it can improve gut microbiota and diversity. However, the opti-
mal dosage remains unclear, and individual microbial responses can vary, sometimes leading
to dysbiotic profiles.

Conclusion: Berberine shows promise in enhancing gut microbiota diversity and combating
pathogens. Nevertheless, further studies are needed to confirm its therapeutic potential and
establish optimal treatment protocols with long-term clinical outcomes.

Keywords: Berberine; microbiota; microbial; microbiome

Oz

Amag: Berberin, kan sekeri duzenleme ve iltihap azaltma 6zellikleriyle bilinir ve ayrica
bagdirsak mikrobiyota cesitliligini artirir ve mikrobiyal profilleri onarir. Ancak, hastaliklara 6zgu
etkileri Gzerine kapsamli incelemeler sinirlidir. Bu ¢calisma, berberinin ¢esitli hastaliklardaki mi-
krobiyota cesitliligi Uzerindeki etkisini arastirmayi ve bu konuda yeni bir bakis acisi sunmay!
amaclamaktadir.

Yontem: 2018-2023 yillari arasinda PubMed, Web of Science, ScienceDirect ve Google Scholar
gibi veritabanlarinda, berberin ve bagirsak mikrobiyotasi ile ilgili anahtar kelimeler kullanilarak
bir literatur taramas! yapilmistir. llgisiz konular haric tutularak 84 baslik ve 6zet incelenmis, 33
makale belirlenen kriterlere gére detayl olarak gdézden gecirilmistir.

Bulgular: Berberin, Bacteroidetes ve Akkermansia gibi yararli tlrleri destekler, antimikrobiyal
ozellikler gdsterir ve belirli patojenleri hedef alir. Ozellikle obez ve Tip 2 diyabetik farelerde
yapllan calismalar, badirsak mikrobiyotasi ve cesitliliginde iyilesme potansiyeline isaret et-
mektedir. Ancak, optimal dozaj belirsizdir ve bireysel mikrobiyal yanitlar farklilik gésterebilir,
bazen disbiyotik profillere yol acabilir.

Sonug: Berberin, bagirsak mikrobiyota cesitliligini artirma ve patojenlerle mtcadelede umut
vadetmektedir. Bununla birlikte, terapotik potansiyelini dogrulamak ve uzun vadeli klinik
sonuclar elde etmek icin daha fazla arastirma gereklidir.

Anahtar Sozciikler: Berberin; mikrobiyota; mikrobiyal; mikrobiyom
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INTRODUCTION

Berberine (BBR) is a distinctive molecule belonging
to the protoberberine group of isoquinoline alkaloids.
Classified as a quaternary ammonium salt, it is char-
acterized by the molecular formula C, H NO, (1, 2).
It is a bioactive compound found in many plants such
as B. Petiolaris, B. aristate, B. darwinii, and B. vulgaris
(3-6) (Figure 1). The stems and roots of Berberis aris-
tata, B. darwinii, B. petiolaris, and B. vulgaris have
been extensively studied for their high berberine con-
tent. Additionally, many other medicinal plants with
high berberine content have been reported, including
Coptis chinensis (Chinese goldthread) and Hydras-
tis canadensis (goldenseal) (7). Berberine is found in
various plant families, such as Annonaceae, Berberida-
ceae, Menispermaceae, Papaveraceae, Ranunculaceae,
and Rutaceae. Within the genus Berberis, B. vulgaris is
particularly significant, with its bark containing over
8% alkaloids, of which approximately 5% is berberine.
This compound is prevalent in the barks, leaves, twigs,
rhizomes, roots, and stems of numerous medicinal
plants like Argemone mexicana, Berberis aristata, and
Hydprastis canadensis. Research indicates that the high-
est concentrations of berberine are typically found in
the bark and roots of these plants (8).

Berberine, with its multi-target mechanism, has
demonstrated positive pharmacological effects in
diverse diseases, including inflammation, athero-
sclerosis, hyperlipidemia, mental disorders, liver dis-
eases, intestinal diseases, autoimmune and cardiovas-
cular diseases, and non-alcoholic fatty liver disease
(NAFLD), notably reducing blood lipids and glucose
in health issues like Type 2 diabetes and hyperlipid-
emia (9-14). Berberine supplementation significantly
reduced the levels of polysaccharide lyases and car-
bohydrate esterases compared to the control group,
while stimulating key pathways from the Kyoto Ency-
clopedia of Genes and Genomes (KEGG), including
carbohydrate metabolism and microbial metabolism,
by altering microbial enzyme activities. In vivo stud-
ies further demonstrated that while berberine did not
affect Enterobacteriaceae, it inhibited some butyrate-
producing bacteria and, at high doses, improved
chicken gut morphology and reduced inflammation
independently of gut microbiota changes (15).

BERBERINE .,r;*m“/‘:’

Palmatine OCH,

_ A_ocH,

Berbermubina

Figure 1. Molecular structures of berberine, berberrubine and pal-
matine

The intestinal microbiota, consisting of trillions of
microorganisms, serves as the primary endocrine or-
gan and plays a crucial role in essential physiological
processes, including macronutrient digestion and vita-
min synthesis, contributing to the preservation of host
homeostasis. Therefore, it is evident that alterations
in the balance of the intestinal flora can potentially
contribute to the onset of various chronic and auto-
immune diseases, such as obesity, diabetes, and other
metabolic syndromes (16). It has also been discussed
in previous studies that the low oral bioavailability of
berberine and its effects may be due to intestinal mi-
crobiota interaction (10, 17). Studies have suggested
that berberine may improve insulin resistance by
modulating the gut microbiota and may also help treat
cardiovascular diseases that accompany dyslipidemia
and obesity (18). Although there has been increas-
ing evidence in recent years that berberine can regu-
late the dysbiotic intestinal microbiome composition,
there are also studies showing that it reduces the over-
all intestinal microbial diversity (19-21). While some
studies suggest that berberine contributes to micro-
bial balance by replacing dominant gut bacteria, other
studies have emphasized the importance of berberine
dosage and have shown that high doses taken as a di-
etary supplement may lead to dysbiosis-like changes
in the intestinal microbiota (22). However, it’s worth
noting that, despite various studies addressing and
discussing BBR and gut microbiota interactions from
different perspectives, there has not yet been a com-
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prehensive discussion regarding berberin€’s effects on
the overall diversity of the gut microbiota, including
both the positive and negative aspects of these effects
(1,2, 10, 23).

—
METHODS

In this narrative review article, a comprehensive lit-

erature search was conducted to evaluate the effects
of berberine on the gut microbiota. Scientific studies
published between 2018 and 2023 were sourced from
various electronic databases, including PubMed, Web
of Science, Science Direct, and Google Scholar (Figure
2). The search strategy employed the following key-
words and combinations: (“Berberine” OR “Gut Mi-
crobiota” OR “Gut Microbiome”) OR (“Gut Bacteria
and Berberine” OR “Berberine and SCFA (short chain
fatty acid)” OR “Gut Microbiota Richness” OR “Gut
Microbiota Diversity” OR “Berberine and diseases”)
AND NOT (“review” [Title/Abstract] OR “Berberine
and Cancer” OR “Berberine and Neurology”). This ex-
tensive search yielded a total of 84 titles and abstracts
for initial screening, out of which 33 articles were thor-
oughly reviewed based on the inclusion criteria.

The selected studies prioritized those involving
16S rRNA and metagenomic analyses. The included
articles comprised review articles, clinical and experi-
mental intervention studies, observational studies, and
systematic reviews. These studies commonly explored

' ™
Google Scholar
(n=5970)

| l

Sciance Diract
[n=846])

berberine’s impact on gut microbiota alterations, mi-
crobial diversity and richness, short-chain fatty acids
(SCFA), and berberine’s potential therapeutic effects
mediated by gut microbiota on various diseases. Ad-
ditionally, studies investigating the effects of berberine
on health issues such as metabolic diseases, inflamma-
tory bowel diseases, and obesity were included.

This methodological approach facilitated a com-
prehensive evaluation of the existing literature, en-
abling a better understanding of the interactions be-
tween berberine and gut microbiota.

—
RESULTS

Berberine and gut microbiota interaction
While berberine is known to have beneficial health ef-

fects, its significantly low bioavailability has attracted
attention and has been extensively investigated. Stud-
ies suggest that the interaction of berberine with the
gut microbiota may contribute to potential health ben-
efits. BBR has poor oral bioavailability; therefore, the
ability to regulate gut microbiota and gut metabolites
may be present (24). It has the potential to contribute
to disease management. In human pharmacokinetic
studies, less than 5% of orally administered berberine
enters systemic circulation. Berberine is rapidly dis-
tributed and filtered by the liver, resulting in low cir-
culation levels, and undergoes phase I demethylation
followed by phase II conjugation processes. Its accu-

Web of Sciance
[n=250)

| —

PubMad
(n=215)

Total Articles
(n=7.281)

l

[ Retrieved Articles ]

(n=84)

|

—— Excludad articles based on criteria (n=51)

[ Analysed Articles ]

(n=33)

Figure 2. Flow diagram
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mulation in tissues (e.g., liver, kidneys, muscle, brain)
explains the pharmacological effects observed in clini-
cal studies (e.g., cholesterol and blood glucose reduc-
tion) despite low plasma levels (25). Several studies
have shown that berberine exhibits positive effects on
various diseases such as cancer, inflammation, bacte-
rial infections, and non-alcoholic fatty liver disease. In
a study conducted in rats, the absolute bioavailability
of orally administered 100 mg/kg berberine was mea-
sured at 0.68%. In dogs, the maximum concentration
of berberine in the blood was found to be 36.88 ng/
mL when administered at a dose of 50 mg/kg. This dis-
crepancy between the low bioavailability and the po-
tent pharmacological effects of berberine has puzzled
researchers for some time (2, 23). It has been proposed
that the bioavailability of berberine, which is mark-
edly below 1%, is estimated to result in a peak plasma
concentration of around 0.4 ng/ml following the ad-
ministration of a 400 mg oral dose, thus reinforcing
this suggestion (23). Additionally, a report highlights a
specific finding on the interaction between berberine
and the gut microbiota, indicating that approximately
43.5% of berberine undergoes metabolism in the in-
testines. Furthermore, nitroreductases within the gut
microbiota have been documented to transform ber-
berine into dihydroberberine (dhBBR), a more read-
ily absorbable form that boasts a fivefold increase in
intestinal absorption compared to berberine (26).
Moreover, recent research has revealed that berberine
modulates the gut microbiota, promoting microbial
balance in rats subjected to a high-fat diet, and mani-
fests therapeutic effects in metabolic diseases, particu-
larly impacting the phylum-level composition (11, 27).

Health effects of berberine on intestinal
microbiota

Berberine takes center stage as a potential adjunct in
the management of various diseases, particularly by
revealing its biological effects through interactions
with the intestinal microbiota. Its ability to modulate
the balance of gut microbiota positions berberine as
a promising compound for therapeutic research, em-
phasizing its significance in promoting overall health.
The antidepressant effect of BBR is linked to its regula-
tion of the brain-gut axis via gut microbiota and SC-
FAs, increasing levels of serotonin, norepinephrine,

dopamine, and BDNE This mechanism alleviates de-
pression-like behaviors (28). In a study, the effects of
Diane-35, probiotics, and berberine were compared in
a dihydrotestosterone (DHT)-induced polycystic ova-
ry syndrome (PCOS) rat model. Diane-35 and probi-
otics improved reproductive and metabolic functions
in PCOS rats by restoring gut microbiota diversity
(29). It has been observed that berberine intervention
significantly alters the gut microbiota in mice with
glucose and lipid metabolism disorders, enriching
bacteria such as Akkermansia, Eubacterium, and Ru-
minococcus (30). The use of berberine for therapeutic
purposes has been observed to significantly increase
the richness and diversity of the microbial commu-
nity, alleviating symptoms of Type 2 diabetes in dia-
betic rats (24). Additionally, in another study aiming
to compare the effects of berberine in combination
with probiotics and berberine alone in Type 2 diabe-
tes (T2D) patients, it was observed that they shared
similar changes in terms of microbial alterations and
functions. As a result of the study, the use of berberine
for correcting intestinal microbiota dysbiosis in T2D
patients was recommended (31). In other research
evaluating the combination of BBR with a probiotic,
it was found that the combination did not provide any
additional benefit in improving postprandial plasma
triglycerides (pTG) compared to berberine alone (32).
In a study conducted on chickens, the impact of low
(0.1 g/kg feed), medium (0.5 g/kg feed), and high (1 g/
kg feed) doses of berberine intervention on the micro-
biome composition was investigated. Analysis of 16S
rRNA gene sequences revealed that low and medium
doses of berberine promoted beneficial bacteria from
the Lachnospiraceae family in the chicken’s cecum,
while medium and high doses tended to increase vil-
lus length in the small intestine. The highest concen-
tration of berberine significantly increased microbial
diversity in the ileum. These findings suggest that ber-
berine dosages can influence microbiome composi-
tion, with effects varying depending on the dose (33).
However, berberine has been shown to have beneficial
effects, like probiotics and antibiotics, in creating the
microbial composition targeting the increase in lacto-
bacilli and bifidobacteria in inflammatory bowel dis-
ease (IBD) patients (34). It can also be seen that the
cholesterol-lowering effect of berberine is due to its
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Table 1. Berberine's interactions with gut microbiota.

Animal/ human models Dosage of BBR Key findings Refs.
150 mig botoitet
Healthy Sprague-Dawley rats daily for 4 weeks Firmicutes) (20)
Diversityl
T2D symptoms!
200 mg/kg "lglz‘e,ecrc;ir?yr?umty richness?
-Dawl ily f ke 24
Sprague-Dawley rat daily for 6 weeks Lactobacillaceae’ (24)
Bacteroidetes!
Proteobacteria” Verrucomicrobial
BBR; 0.6 g (6 pills) twice daily before
meals 78 species changed
Human, diagnosed with T2D Probiotics; 4 g (2 strips of powder) once BBR alone or in combination with probiotics ~ (31)
daily at bedtime altered the gut microbiome
for 12 weeks
BBR; 0.6 g (6 pills) twice daily before
meals Prob + BBR group did not show added
Human, diagnosed with T2D Probiotics;4 g (2 strips of powder) once benefits in improving pTG compared to BBR  (32)
daily at bedtime alone.
for 12 weeks
Blautiat
Akkermansia?l
Clostridium XI1
Hyperlipidemic human Robinsoniellay
atient 0.5 g twice daily for 3 months Cronobacter?
P : Anaerostipest (35)
Coprobacillust
Alistipes!
Helicobacterl
Enterorhabdus!
Desulfovibriol
Anti-hyperlipidemic effect of BBR
Blautia producta?
C57BL/6 mice i(;?l Ir;(g)ikng davs Clostridiales? (36)
Y 4 Akkermansia muciniphilat
In the HFD + BBR group; Blautiaf
. 100-200-300 mg/kg Akkermansiat
iiizlﬁc pathogen-free ICR daily for 5 weeks Too high dose of BBR may act as a weak (38)
antibiotic.
Sprague-Dawley and .
hamsters 100 mg/kg Treatment of HFD-hamsters with BBR 37)
daily 10 days increased the butyrate content
Berberine in HFD-fed Apoe —/— mice;
Apoe —/— mice 0.5 g/L in water Restored intestinal barrier (40)
(SPF class) daily for 14 weeks HFD-induced inflammation!
Akkermansia spp. 1
In the berberine and metformin groups;
Butyricimonas?
Lactobacillit
BKS-Leprdb (db/db, T2DM  136.5 mg/kg BRB Coprococcus?
model) and C57BLKS/JNju ~ 113.75 mg/kg metformin pre (41)
mice daily 19 weeks Ruminococcust
Y Akkermansia?t
Prevotellal
Proteus!
Sprague-Dawley rats 150 mg/kg berberine chloride HDF-induced metabolic disorders ameliorated “2)

daily for 4 months

Bactriodetes phylum?
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Human, diagnosed with

0.5 g oral BBR tablets twice daily
0.70 g live Bifidobacterium capsules twice

HbAlcl

Bifidobacterium enhances the hypoglycemic ~ (43)

hy 1 i dail
ypergiycemia f(jrl 316 weeks effect of berberine
Combination metformin and berberine;
6 groups of db/db mice (db, M250, B250, zzzii"i‘;;fi;’;; N
db/db mice and wild type B125, B250 + M250, and B125 + M250)
: > B125 + M250; (44)
mice with wild type (WT) as control . . i
for 14 days insulin sensitivity?
distinct changes in intestinal microbial
communities
Metformin more dominant effect on
B 200 mg/kg BBR Lactobflcﬂlus and Kle.bswllaT
Specific pathogen-free (SPF) Berberine more dominant effect on
. 100 mg/kg BBR ) ) (45)
Wistar rat Allobaculum, Blautia, Bacteroides and
200 mg/kg MET once a day for 18 weeks .
Butyricicoccus?
HDF-induced changes were reversed in both
BBR altered the intestinal microbiota in rats
with MS.
A. muciniphilat
150 mg/kg Bacteroidest
HDE- Sprague Dawley rats daily for 4 weeks Ruminococcus? (46)
Candidatus arthromitus!
Prevotellal
Phascolarctobacterium!
Intragastric administration twice a week ~ BBR may ameliorate HFD-induced
Male apoE-/- mice; Mice are 50 mg/kg atherosclerosis via gut microbiota modulation. 47)
coprophagic (feces-eating) for 12 weeks BBR-treated gut microbiota transferred
between mice.
HDF-induced intestinal dysbiosis}
Bacteroidetes?
C57BL/6] mice 109 mg/kg oral Clostridiales? (48)
daily for 4 weeks ‘
Lactobacillaceae?
Bacteroidale?
Inhibit the synthesis of trimethylamine
150 mg/kg via gavage N-oxide
Sprague-Davwley rats daily for 6 weeks remodeled the intestinal microbiota (49)
Lactobacillus genus?
It may improve chronic HFD-induced
metabolic syndrome.
C57BL/6] mice 100 pg/kg/d Its combination with antibiotics is no different  (50)
for 15 weeks . . .
from its effect alone in preventing HDF-
induced weight gain.
In two groups;
Bacteroidetes!
200 mg/kg BBR Bacteroidetes/Firmicutesl
Goto-Kakizaki (GK) rats 100 mg/kg Metformine Muribaculaceael (51)
intragastricly once daily for 8 weeks Allobaculum?
Berberine can modulate gut microbiota in
T2DM rats
500 ppm berberine Restored the eflterlc microbiome community
. . in HFD-fed mice.
C57BL/6]J-Apc min/+ mice  for 12 weeks . al
and wild-type C57BL/6 Verrucomicrobia. (52)
Akkermansial
SCFA?T
150 mg/kg/day Protective effect in hypertension
C57BL/6 ] mice BBR chloride via intragastric Firmicutes/Bacteroidetes| (53)
for 4 weeks Lactobacillust
The results showed that BBR could modulate
Balb/c mice 40 mg/kg BER, once a day the intestinal microbiota composition in (54)

for 10 days

ulcerative colitis model mice.
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HFD group,
LB group (HFD+75 mg/kg/day BBR),

The a-diversity of the gut microbiota, which
was for 8 weeks significantly reduced by
HED nutrition, was significantly reversed by

Syrian golden hamsters HB group (HFD+150 mg/kg/day BBR), MTF and BBR; A relatively milder effect of (55)
LM group (HFD+75 mg/kg/day MTE), berberine than MTF was detected on bacterial
HM group (HFD+150 mg/kg/day MTF diversity.
* BBR: Berberine, T2D: Type 2 Diabetes, Prob: Probiotic, HDF: High fat diet, MS: Metabolic syndrome
Table 2. Effect of berberine on intestinal diversity.
Animal/ human models Dosage of BBR Key findings Refs.
Broiler Chickens 1 g berberine/kg supplemented diet ~ Proteobacteria?t (15)
for 21 days Firmicutes!
High doses of BBR have dysbiosis-like effects.
C57BL/6] mice 10 mg/kg BBR There is no significant dose-response relationship ~ (21)
50 mg/kg BBR for BBR between 10 - 100 mg/kg.
100 mg/kg BBR Richness and diversityl
for 33 days A. muciniphila
It may reduce alcoholic fatty liver.
Healthy Duorc x (Landrace  0.1% for 21 days Beneficial bacteria like; (22)
x Large White) weaned S. variabile?
piglet L. johnsoniit
P, distasonis?t
Richness and diversity]
Sprague-Dawley rat 150 mg/kg oral Richness? (27)
daily for 6 weeks Alleviated HFD-induced hepatic steatosis and
damage.
Wistar rats 50 mg/kg BBR Richness! (28)
100 mg/kg BBR BBR can reduce depression in rats.
intragastrically once daily for 14
consecutive days
Wistar rats 150 mg/kg via intragastric for 1 Species diversityl (29)
month The amount of intestinal microbiotal
It did not show any improvement in PCOS.
Akkermansia?
Eubacterium?
. 200 mg/kg Ruminococcust
C57BL/6] mice for 14 weeks Microbial richness and diversityl (30)
BBR may improve glucose and lipid metabolism
disorders.
BBR is a broad spectrum antibiotic.
C57BL/6 mice Of 3,10, 30, 100, 300 mg/kg of BER Bacteroidet (57)
via gavage for 2 weeks .
Ruminococcus)
Both high and low doses Turicibactert
High dose BBR;
Alistipest
. Roseburia?
ApoE—/— mice and éginm/gék%%%ihyiizczlzgf:a da Bacteroidetes! (74)
C57BL/6] mice §g SOR DY gavag Y Low dose BBR;
for 13 weeks
Allobaculum?
Blautiat

Both high and low doses of BBR can alleviate
HFD-induced atherosclerosis.

* PCOS: Polycystic ovary syndrome
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association with the intestinal microbiota, as the effect
of berberine is significantly reduced in the absence of
Blautia and in metagenomic analysis, the key species
most enriched by berberine was found to be the Blau-
tia genus of B. producta (35, 36).

In a study, 83 hyperlipidemic patients were admin-
istered 1 g of oral berberine or a placebo daily for three
months, and it was found that berberine significantly
reduced serum levels of triglycerides (TG), total cho-
lesterol (TC), and low-density lipoprotein cholesterol
(LDL-c) compared to the placebo group (35). Another
study demonstrated that oral administration of ber-
berine (BBR) promotes butyrate production in the gut
microbiota, which subsequently leads to berberine en-
tering the bloodstream and reducing blood lipid and
glucose levels (37).

Modern pharmacological studies emphasize the
importance of gut microbiota in the development stag-
es of type 2 diabetes mellitus (T2DM), akin to genetic,
environmental, and dietary factors. Berberine, when
administered intragastrically at a dose of 136.5 mg/
kg in db/db mice, increases the ratio of Butyricimonas,
Coprococcus, and Ruminococcus bacteria, which pro-
duce short-chain fatty acids. These short-chain fatty
acids lead to increased secretion of glucagon-like pep-
tide-1 (GLP-1), improve insulin secretion, and sup-
press glucagon secretion to improve blood sugar levels.
Gegen Qinlian decoction (containing BBR as the main
component) and BBR alone enrich bacteria producing
butyrate, such as Faecalibacterium and Roseburia, and
increase SCFA levels in feces (2).

Exploring berberine’s impact on restoring
gut diversity and bacterial abundance
Berberine’s effect on intestinal microbiota composi-
tion is known not only by increasing SCFA-producing
bacteria but also by selectively inhibiting harmful bac-
teria (39). In a corroborative study, it is highlighted
that berberine facilitates the growth of Akkermansia
by triggering increased mucin secretion in the colon
(25). As shown in Table 1, some human and animal
studies have revealed that BBR can regulate gut mi-
crobiota composition, promote the increase of benefi-
cial bacteria such as SCFA, reduce disease symptoms,
and provide microbial restoration(20, 24, 31, 32, 35,
36, 38-55). Furthermore, BBR can regulate intestinal

microbiota-associated metabolites (such as LPS, SC-
FAs, BAs) and reverse metabolic disorders by revers-
ing the changes in the amount, structure, and compo-
sition of the intestinal microbiota (17). Among these
studies, the three most commonly used models are the
high-fat diet (HFD) induced disease model, the type 2
diabetes model, and the models compared to metfor-
min or probiotics. Dietary berberine was observed in
this study to increase the abundance of beneficial bac-
teria such as S. variabile, which inhibits food allergy
in mice, and L. johnsonii, which can be considered as
probiotics, by improving the intestinal mucosal im-
mune response. In contrast, it has also been noted that
dietary berberine may cause systemic autoimmunity
because it promotes decreased interleukin-18 produc-
tion by reducing the abundance of P. Copri (22).

In examining some animal studies, it was seen that
berberine could improve intestinal microbiota dysbio-
sis and restore the intestinal barrier by enriching SC-
FA-producing bacteria such as Bacteroides and Blautia
in rats with obesity induced by a high-fat diet (11).
Berberine intervention in rats with HFD-induced
metabolic syndrome (MS) has been shown to cause
positive microbial changes by increasing the abun-
dance of beneficial microflora such as Akkermansia
muciniphila (A. muciniphila), Bacteroides, and selec-
tively reducing the abundance of harmful microflora,
and it has been suggested that it may have benefits in
the treatments of obesity and insulin resistance (46).
Despite this, some studies observed that berberine did
not have any impact on the prevalence of the Bacte-
roidetes phylum, which is known for its beneficial ef-
fects (27) while other studies reported a significant
increase in the number of Bacteroides after berberine
treatment (54).

Looking at the changes observed in another High-
fat diet (HFD) + BBR (150 mg/kg/day, 4 months)
group, the enriching effect of berberine intervention
on the Bacteroides phylum confirmed to produce
SCFA was clearly seen (p <0.05). Moreover, the abun-
dance of several genera within the Firmicutes phylum,
including Roseburia, Dorea, and Blautia, which expe-
rienced an increase due to the high-fat diet, was re-
versed with the administration of berberine (42). In-
tragastric administration of 200 mg/kg berberine for
6 weeks on diabetic rats was found to reduce the rela-
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tive abundance of the phylum Proteobacteria and Ver-
rucomicrobia while increasing the relative abundance
of Bacteroides and probiotic Lactobacillaceae, which
is negatively correlated with the risk of T2DM(10).
Moreover, upon comparing the impact of BBR and
metformin (MTF) in ApoE (-/-) mice subjected to a
high-fat diet, similar alterations in intestinal micro-
bial composition were noted. This included a notable
reversal of reduced gut microbiota a-diversity, miti-
gating the dysbiosis induced by the high-fat diet (55).
In a study on db/db mice comparing metformin and
berberine, it was observed that both the diversity
and richness of the gut microbiome were reduced by
berberine intervention, unlike metformin. Interven-
tion with metformin or berberine has been shown to
positively affect the gut microbiota by increasing the
abundance of probiotic bacteria, including Lactobacil-
lus and Akkermansia, in db/db mice (41). Addition-
ally, in a study investigating the combination of met-
formin at a dosage of 250 mg/kg and berberine at 125
mg/kg in db/db mice, it was observed that significant
changes occurred in the intestinal microbial commu-
nities, especially Verrucomicrobia, and insulin sensi-
tivity increased in these mice compared to individual
mice (44).

Berberine intervention at 150 mg/kg/day for a
month in NASH mice alleviated HDF-induced intes-
tinal dysbiosis by increasing Bacteroidetes and Lacto-
bacillaceae, and modulated gut microbiota associated
with bile acid de-conjugation and transformation.
This modulation was evidenced by changes in bile
acid species, such as deoxycholic acid and ursodeoxy-
cholic acid (48). Moreover, in a study investigating its
relationship with NAFLD, berberine was shown to
significantly reduce bacterial diversity in the intesti-
nal flora (OTUs) and promote the increase of SCFAs
by increasing Bacteroidetes which may have protec-
tive effects on NAFLD. Notably, berberine increased
Bacteroidetes and decreased Firmicutes compared to
previous results (20). In addition, the Firmicutes/Bac-
teroidetes ratio has a higher Firmicutes content. At a
dose of 150 mg/kg, berberine intervention appeared
to reduce the abundance of Firmicutes and restore
balance with a slight increase in Bacteroidetes (56).
In summary, BBR can increase microbial diversity
by regulating the composition of both animal and
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human gut microbiota, have probiotic-like effects by
supporting the growth of beneficial bacteria, and al-
leviate T2D and other diseases by reshaping the dis-
rupted microbiota caused by HFD.

Berberine may positively influence gut microbiota
by regulating bacterial abundance and diversity. In
this context, it is suggested that berberine could con-
tribute to maintaining a healthy intestinal environ-
ment, potentially offering health benefits. Therefore,
the interactions between berberine and gut microbio-
ta play a significant role in understanding crucial bio-
logical effects on health. In a group of HFD-fed Apoe-
/- mice, berberine intervention has been reported
to contribute to a healthy intestinal environment by
increasing the relative abundance of Bacteroides and
Akkermansia (40, 46). A study observed correlations
between berberine concentrations and the composi-
tion of gut flora, highlighting negative correlations
with bacteria such as Ruminococcus gnavus, Rumino-
coccus schinkii, Lactobacillus acidophilus, Lactobacil-
lus murinus, and Lactococcus lactis (57). As shown in
Table 2, some studies on animal models have found
data that berberine reduces overall microbial diver-
sity and causes dysbiotic microbiota formation. When
alpha diversity analysis was examined in this study, it
was seen that berberine; consistent with previous re-
ports, it was observed that it significantly reduced the
variety and diversity of the intestinal microbiota. The
emphasized feature of berberine at this stage is that it
acts as a broad-spectrum antimicrobial agent against
pathogens in the microbiota (40).

In another research examining the effect of berber-
ine alone in combination with antibiotics on micro-
bial diversity, ob/ob mice receiving oral antibiotics for
3 days were simultaneously treated with berberine or
antibiotics for 10 days. The study revealed that treat-
ment with both berberine and antibiotics reduced the
bacterial colony by 57% compared to berberine alone
(37). Subsequent to the intervention of berberine hy-
drochloride, suggested to regulate intestinal microbial
functions in Parkinson’s patients, microbial diversity
decreased in the berberine group compared to the
control group (58). Similarly, intervention of berber-
ine (200 mg/kg, e.g.) in normal rats showed that the
number of species decreased and imbalance in the
gut microbiota developed with the concentration of



Beyazgul and Aksakal

Berberine and gut microbiome g

SCFAs (short-chain fatty acids) in berberine-induced
rats (59).

In a different study on rats, it was reported that
berberine and metformin showed high similarity in
enriching short-chain fatty acid-producing bacteria
and inhibiting various intestinal microbes. The study
also highlighted that high doses of berberine reduced
the abundance of Bacteroidetes, whereas low doses of
berberine and metformin did not have such an effect
(45). Echoing these findings, in vivo results of another
study on chickens also showed that increasing berber-
ine dosage inhibited the growth of butyrate-produc-
ing bacterial strains (15).

Microbial diversity as an indicator of health

The microbial profiling approach, based on the 16S
rRNA gene, has played a crucial role in systematically
characterizing microbial communities. This method
has provided valuable insights into the microbiome of
healthy individuals, establishing connections between
microbial changes and various diseases and health
conditions. Our understanding in this field has ex-
panded significantly, thanks to research on the human
gut microbiota, which houses several hundred differ-
ent bacterial species. Conducted across continents,
extensive population-based studies have contributed
valuable information. Sequencing techniques can
currently identify between 100 and 200 different spe-
cies of bacteria in a single sample, and phylogenetic
classification is still unable to account for the physi-
ological variations that species-level diversity causes
among individuals (60). The gut microbiota is highly
diverse, with each healthy adult human typically har-
boring more than 1,000 species of bacteria belonging
to the dominant phyla Bacteroidetes and Firmicutes
and relatively few other known bacterial phyla (61).
Infections and inflammatory illnesses are caused by
dysbiosis, a shift in the composition of gut microbes.
Immune, metabolic, and neurobehavioral aspects of
human health are all significantly influenced by gut
microbes (62). Researchers discovered in a study that
T2DM patients had a GM imbalance and had fewer
Lactobacillus and Bifidobacterium than controls. The
study also found a possible link between decreased
microbial diversity and an increased risk of develop-
ing diabetes mellitus and developing insulin resis-

tance (56). Dysbiosis in the gut microbiota has been
associated with a range of human diseases, including
diabetes, inflammatory bowel disease, anxiety, hyper-
tension, cardiovascular diseases, liver disease, heart
disease, obesity, and depression (63, 64). It has been
reported that the alpha diversity of the gut microbi-
ome is associated with human health, and lower di-
versity levels have been found to be linked to various
acute and chronic diseases. When previous analyses of
gut community composition and alpha diversity are
examined, a negative relationship is often observed
with the Bacteroidetes phylum. However, comparisons
of gut microbiomes between rural Africans and urban
Europeans have revealed the opposite, showing higher
diversity and corresponding Bacteroidetes richness in
rural Africans. Therefore, a single measurement such
as the Firmicutes/Bacteroidetes (F/B) ratio, Bacteroide-
tes ratio, or microbial diversity may not allow us to
reach a comprehensive and accurate conclusion for
overall health (65). While a decrease in metagenomic
richness is identified as an indicator of metabolic syn-
drome, the concept of dysbiosis lacks a precise defini-
tion due to the absence of a universally accepted norm
for healthy microbiota. In adults, the diversity of the
microbiota is considered a potential indicator linked
to states of health or disease. Diminished microbial
diversity, quantified through measures like Simpson,
Shannon, Chaol, or phylogenetic diversity, has been
documented in various disease states. Due to the ab-
sence of a precise definition of a healthy or normal
microbiota, the concept of dysbiosis remains contro-
versial. However, analyses in infants have reported that
certain factors, like diminished microbial diversity or
abnormal microbial composition, are associated with
diseases such as asthma, intestinal diseases, inflamma-
tory bowel disease, and metabolic disorders that occur
in later stages of life, including in the infant. It has also
been reported that the gut microbiota in breastfed in-
fants exhibits lower diversity than in bottle-fed babies
(19). Diversity analyses of the gut microbiome have
associated the gut microbiome of people with large
social networks with higher diversity, while the gut
microbial diversity of people experiencing, stress, and
anxiety is associated with a lower diversity and an al-
tered microbiome (66). Recent research has implicated
gut microorganisms in various human diseases such
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as psoriasis, obesity, autism, and mood disorders (67).
Unlikely, obesity, type 2 diabetes, and inflammatory
bowel diseases, whose prevalence has increased sharp-
ly in recent years, have been associated with a reduc-
tion in gastrointestinal microbiome biodiversity. Loss
of dietary biodiversity, one of the most important fac-
tors affecting microbial diversity, has been implicated
as a critical factor in the development of obesity linked
to reduced gastrointestinal microbiome diversity (68).
Although there is ongoing disagreement regarding the
relative importance of different intestinal taxa, it is
generally agreed that having a diverse gut microbiome
is beneficial. Studies that assess the functions that bac-
teria contribute, as opposed to variety, are also avail-
able. According to the study, this is because a diverse
community appears to have a stronger correlation with
health as it encompasses a wider range of functional
domains. The investigation also noted that complex
connections between shared species offer advantages
that no single species can provide (60).

The therapeutic role of berberine in clinical
diseases in the future

Since the introduction of the microbiome concept
to the scientific community, we have been navigat-
ing a process that not only uncovers more profound
insights into health and disease but also allows us to
gain deeper knowledge through analyses, thanks to
technological advancements. Although we know a
lot about the microbiome thanks to valuable studies,
the microbiome is an area that has not yet been fully
elucidated and needs deeper and long-term observa-
tions. Healthy microbiota and dysbiosis do not yet
have a precise profile definition. In addition to the
many benefits of berberine, the fact that it reduces in-
testinal microbial diversity and causes the formation
of a dysbiotic environment with its broad-spectrum
antibiotic effect is an issue that needs to be further
researched and clarified. Berberine is considered a
promising compound in the treatment of diseases,
as it enhances the growth of beneficial bacteria that
produce health-related metabolites, especially SCFA
and butyrate. It also modulates the disrupted micro-
bial composition in metabolic diseases, promoting
beneficial bacteria while reducing harmful ones, ef-
fectively acting as a probiotic. A meta-analysis of 21
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clinical studies found that berberine had therapeutic
effects comparable to other therapeutic regimens on
T2DM, hyperlipidemia, and hypertension (69). The
pro-inflammatory condition that dysbiosis induces in
the gut damages the intestinal barrier’s ability to func-
tion, which allows bacterial endotoxins to translocate
and triggers a systemic immune response, which could
be one reason why NAFLD occurs. Studies on humans
and animals that connect microbial dysbiosis with gut
inflammation provide credence to this theory (56). As
a result of a study investigating the intestinal barrier
protective effect of berberine against NAFLD in rats,
it was observed that berberine reduced serum lipids
and improved intestinal mucosal barrier dysfunction
(70). In addition to these data, the examination of
whether microbial diversity was restored in the long
term as a result of the berberine intervention, optimal
dose rates, and dose-dependent personalized micro-
bial responses was not undertaken. To the best of our
knowledge, one of the first analyses of the microbiome
profiles of functional constipation patients individu-
ally and a study using a personalized diet modulation
intervention based on the literature was conducted by
us. In our study, it was determined that symptoms and
quality of life of functional constipation patients were
improved through personalized microbiome modula-
tion with dietary intervention based on artificial in-
telligence-supported fecal microbiome profiling (71).
The importance of personalized microbial responses
is emphasized by our study, which is the first in the
literature to compare the therapeutic effect of an Al-
based personalized diet for irritable bowel patients. In
our study, machine learning was utilized to identify a
personalized diet to modulate the microbiota of an ir-
ritable bowel syndrome patient population to a similar
“healthy” state. Consequently, it was demonstrated in
our study that the score improvement for the personal-
ized diet group was significantly higher than the stan-
dard irritable bowel syndrome diet group, highlighting
the importance of personalized microbial responses
(72). Both high (100 mg/kg) and low (50 mg/kg) doses
of Berberine (BBR) administered alleviate atheroscle-
rosis induced by a high-fat diet (HFD) in ApoE-/- and
C57BL/6] mouse models, and may impact different
components of gut microbiota (73). Therefore, the
proposed berberine intervention for the treatment
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of complex and multifactorial metabolic and chronic
diseases necessitates more detailed studies, the assess-
ment of individual microbial responses, and long-term
follow-up studies of microbiome effects.

I
CONCLUSIONS

The interaction between berberine and the gut mi-

crobiota has significant health implications. Our lit-
erature review elucidates the multifaceted effects of
berberine on the composition and diversity of the gut
microbiota, shedding light on its therapeutic potential.
Berberine promotes the growth of beneficial bacteria
while targeting specific pathogens and exhibiting anti-
microbial properties. Studies, particularly in obese or
Type 2 Diabetic models, suggest potential benefits in
improving gut microbiota and diversity (20, 24, 31, 32,
35, 36). However, the lack of a defined optimal dosage
and unassessed individual microbial responses have
been linked to the formation of dysbiotic microbiota
profiles (15, 38, 57).

It is apparent that berberine may have benefits
arising from its interaction with the gut microbiota.
Throughout various studies, the variety of the gut
microbiota was significantly enhanced by berberine
intervention, although some studies observed the op-
posite. Understanding the impact of berberine on the
composition of the gut microbiota will improve the
efficacy of this compound in the treatment of meta-
bolic and chronic diseases by elucidating its long-term
efficacy, elucidating individual microbiota-dependent
responses, and determining optimal dosage.

Further research into the long-term effects, indi-
vidual microbial responses, optimal dosage rates, and
personalized interventions based on microbial profiles
will enhance our understanding of berberine’s thera-
peutic role in complex metabolic and chronic diseases.
Such research will pave the way for more tailored and
effective treatments.
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ANADOLU KLINIGI TIP BILIMLERI DERGISI YAZIM KURALLARI

1. GENEL BILGILER

Dergilerin, uluslararasi standartlar1 géz oniine alarak, bir

makalenin hazirlanmasi sirasinda uyulmas: gereken ilkele-

ri belirlemeleri ve degerlendirmeye alacaklari makalelerde
bu kurallara uygunlugu kontrol etmeleri, bilimsel yayincilik
standartlarimizin yiikseltilmesi agisindan 6nem tagimaktadr.

Bilimsel dergilere gonderilecek bir makalenin hazirhig: sira-

sinda uyulmasi gereken, uluslararasi tip dergilerinin de kabul

ettigi ve uyguladig1 en 6nemli standartlar su sekildedir:

o Yayimlanmak icin gonderilen ¢alismalarin daha 6nce
bagka bir yerde yayimlanmamus veya bagska bir yere ya-
yimlanmak {izere gonderilmemis olmas: gerekir.

o Makale daha 6nce yayimlanmigsa ve(ya) alint1 yazi, tablo,
fotograf gibi Ggeler igeriyorsa evvelki yayin hakk: sahi-
binden ve(ya) bu dgelerin telif hakk: sahiplerinden yazili
izin alinmasi ve bunun makalede belirtilmesi gerekir.

« Bilimsel toplantilarda sunulan yazilar, bu sunumun dip-
not olarak belirtilmesi kosuluyla, degerlendirmeye alinur.

«  Tiirkge yazilarda Tiirk Dil Kurumunun giincel ve bilim-
sel sézlitklerinde gegen yazimlar esas alinmalidir. Ingiliz-
ce yazilar Amerikan Ingilizcesi ile yazilmalidir.

2. BILIMSEL SORUMLULUK

Gonderilen bilimsel yazida, tiim yazarlarin akademik-bilim-
sel olarak dogrudan katkist olmalidur.

Dergi ile iletisim gorevini yapan yazar (yazigma yazari), tim
yazarlar adina yazinin son halinin sorumlulugunu tasir.

3. ETIK SORUMLULUK

“Insan” dgesi iceren tiim orijinal aragtirmalarda Helsinki Bil-
dirgesi prensiplerine uygunluk sarttir. Bu tip arastirmalarda
yazarlarin, yazilarinin GEREG VE YONTEMLER béliimiin-
de, arastirmalari sirasinda bu prensiplere uyduklarini ve ay-
rica kurumlarinin etik kurullarindan ve ¢alismaya katilmig
insanlardan “bilgilendirilmis onam” (informed consent) al-
diklarini belirtmeleri gerekmektedir.

“Hayvan” 6gesi igeren orijinal aragtirmalarda ise yazarlar, ya-
zilarinin GEREC VE YONTEMLER béliimiinde, aragtirmala-
r1 sirasinda Guide for the Care and Use of Laboratory Animals
prensipleri dogrultusunda hayvan haklarini koruduklarini ve
hayvan etik kurullarindan onay aldiklarini belirtmelidirler.
Vaka sunumlarinda sunulan kisi ya da kisilerin kimliginin
agiga ¢ikip ¢ikmadigina bakilmaksizin  “bilgilendirilmis
onam” (informed consent) alinmalidir.

Calismalar ile ilgili direkt-endirekt bir ticari baglantilari
veya c¢alismalarina maddi destek veren bir destekgileri varsa,
yazarlar bunlari ve bu iligkilerinin dogasini (konsiiltan, diger
anlagmalar) Editore Sunum sayfasinda belirtmelidirler.
Makalede “etik kurul onayr” alinmasi gerekli ise; yazarlar, ya-
zil1 etik kurul izni / onay: aldiklarini “Gereg ve Yontemler”
boliimiinde “.......... etik kurulundan ....... tarih ve...... say1
ile etik kurul onay1 alinmistir” seklinde beyan etmelidir. “Soz-
lii etik onay alinmustir” ifadesi kullanilmamalidir.

4. YAYIN/TELIF HAKKI

Yayimlanmak tizere kabul edilen yazilarin her tirlii yaymn/
telif haklar1 dergimize aittir. Yazilardaki diisiince ve 6neriler
tiimiiyle yazarlarin sorumlulugundadir.

5. YAZI TURLERINE GORE YAZIM KURALLARI

Derginin yayin dili Tiirkge ve Ingilizcedir.

5.1

Her tiir bilimsel yaz1 i¢in, Word dosyasi halinde ayr1 ayr1
“Editore Sunum Sayfas1” ve “Kapak Sayfas1” hazirlanmali ve
dergiye basvuru esnasinda ayri birer dosya halinde gonderil-
melidir. Dergimiz Internet sitesinden “Editore Sunum Say-
fas” ve “Kapak Sayfasi’na dair 6rnek sablonlar indirilebilir.
Yazim dili Tiirk¢e olan yazilar i¢in sadece Tiirk¢e sablonun,
yazim dili Ingilizce olan yazilar igin ise sadece Ingilizce sablo-
nun doldurulup gonderilmesi yeterlidir.

Her makale i¢in yazarlar “TELIF HAKKI DEVIR FORMU”
nu, bilimsel yazilarin1 dergiye bagvuru esnasinda doldurup
imzalayarak, yazilari ile birlikte dergiye gondermelidirler.
Tiirkge ve Ingilizce form Internet sayfamizdan indirilebilir.
Yazim dili Tiirkge olan yazilar i¢in sadece Tiirk¢e formun, ya-
zim dili Ingilizce olan yazilar igin ise sadece Ingilizce formun
doldurulup gonderilmesi yeterlidir.

Bilimsel yazi kabul edildikten sonra bask:i 6ncesi kopyanin
her sayfasinin ve Telif Hakki Devir Formunun tiim yazar-
lar tarafindan 1slak imza ile imzalanmasi ve tiim bu evrakin
BETIM Hasekisultan Mah., Topgu Emin Bey Cikmazi, no. 4,
34096 Istanbul adresine posta yoluyla génderilmesi gerek-
mektedir (tel. 0212 632 0369; faks 0212 632 0328). ilk bagvu-
ruda bunlarin elektronik olarak yiiklenmesi yeterlidir.
Dergilere yayimlanmak tizere génderilecek yazilarin tiirleri-
ne gore yazim kurallar1 asagida tanimlanmustir.

ORIJINAL ARASTIRMA MAKALESI

Yazilar Microsoft Word® belgesi olarak hazirlanmali ve 1,5
aralikly, 12 punto, iki yana yasli ve Times New Roman karak-
teri kullanilarak yazilmahdir. Sayfa kenarlarinda 2,5 cm bos-
luk birakilmali ve sayfa numaralar: sayfanin sag tist kosesine
yerlestirilmelidir.

Kor hakemlik ilkesi geregince, “Editére Sunum Sayfasi” ve
“Kapak Sayfas1” sisteme ayr1 birer dosya halinde yiiklenmeli-
dir. Editére sunum sayfasinda olmasi gereken bilgiler, yazinin
tiiri, daha 6nce bagka bir dergiye génderilmemis oldugu ve
varsa ¢aliymay1 maddi olarak destekleyen kisi ve kuruluglar
ve bu 6zel ve tiizel kisilerin yazarlarla olan iligkileri belirtil-
melidir. Kapak sayfasinda ise Tiirke ve Ingilizce olarak alt
alta olacak sekilde yazinin uzun baghig1 ve 40 karakteri geg-
meyen kisa bashigi, yazar bilgileri ve sorumlu yazar bilgileri
ve onerilen hakem bilgileri yer alir. Internet sitemizdeki ér-
nek sablonlarda bu bilgilerin nerede ve nasil verilecegine dair
yonlendirmeler mevcuttur. Yazarlara, izin alinan etik kurul-
lara ve kurumlara ait bilgiler yazinin ana metninde yer alma-
malidir. GEREC VE YONTEMLER béliimiinde bu ibareler
XXXXXXX seklinde yazilmalidir.

Yaziya ait ana metnin ilk sayfasinda ¢aligmanin uzun baghg:
Tiirkge ve Ingilizce olarak yer almali, baslik biiyiik harflerle
yazilmali ve sayfanin geri kalan kismi1 bos birakilmalidir. Bag-
likta kisaltma kullanilmamahdir.

Daha sonra énce “OZ” (galigmanin yazim dili Ingilizce ise
ABSTRACT) bolimii yazilmahdir. Bu boliim en fazla 300
kelimeden olugmalidir. Tiirkge ve Ingilizce yazilmalidir. Bu
sayfa da ayr1 bir sayfa olmali ve anahtar sozciiklerden bagka
yazi1 bolimii igermemelidir.

Yazinin ana metni Tiirkge ise once ilk sayfaya Tiirkge OZ,
ikinci sayfaya Ingilizce ABSTRACT yazilmalidir. Yazinin ana
metni Ingilizce ise dnce ilk sayfaya Ingilizce ABSTRACT,
ikinci sayfaya Tiirkge OZ yazilmalidur.

OZ veya ABSTRACT yapilandirilmis olmalidir. Yapilandiril-
mis OZ (ABSTRACT) béliimiinde



ANADOLU KLINIGI TIP BILIMLERI DERGISI YAZIM KURALLARI

e “Amag (Aim);,

o “Gereg ve Yontemler (Materials and Methods),”

o “Bulgular (Results);

o “Tartisma ve Sonug (Discussion and Conclusion)”

olmak iizere dort alt baslik yer almalidir. OZde paragraflar
iceriden baglamamalidir.

Tiirkge ve Ingilizce 6zetin sonunda yer alacak olan anahtar
sozctiklerin sayisi en az iki, en fazla alt1 olmalidir. Bunlar bir-
birinden noktali virgiil (;) ile ayrilmali ve alfabetik siraya gore
siralanmalidir. Ornegin: Anahtar Sozciikler: insan denekler;
klinik aragtirmalar; kontrollii deney; randomize kontrolli
deney. Ingilizce anahtar sézciikler Medical Subject Headings
(MeSH) dogrultusunda verilmelidir. Anahtar sozciik se¢imi
i¢in, izleyen baglanti tiklanarak agilan sayfada, ilgili konuya
dair uygun sozciik girilerek anahtar sozciiklere ulagilabilir:
www.nlm.nih.gov/mesh/MBrowser.html.  Tiirk¢e anahtar
sozciikler Tiirkiye Bilim Terimleri (TBT) dogrultusunda ve-
rilmelidir: www.bilimterimleri.com.

OZ ve ABSTRACT béliimlerinden sonra ana metne yeni bir
sayfada GIRIS boliimi ile baglanmalidir. Yazida GIRIS, GE-
REC VE YONTEMLER, BULGULAR, TARTISMA VE SO-
NUG, gerekli ise TESEKKUR ve KAYNAKLAR ana bolim-
leri yer almalidir. Ana béliimlerin baghg: bitytk harflerle ve
kalin olarak yazilmalidir. Ana bagliklar sola yasli olmalidur.
GIRIS béliimiiniin son paragrafi caligmanin amacini agikla-
malidir.

Kaynaklar, ilgili ctimlenin sonunda parantez i¢inde numara-
larla, metin i¢inde gegtigi siraya gore verilmelidir. Ornegin;
...... (1). veya...... (1,2). veya ...... (3-5).

Ana metinde paragraflar Word programinda yer alan cetvel
yardimiyla 1 cm igeriden baglamalidir.

Yazida yer alan tiim alt bagliklarin sadece ilk harfi bityiik ol-
malidir. Yalnizca alt boliimler i¢indeki alt boliimlerin (alt-alt
boliimlerin) basliklar1 italik yazilmalidar.

GEREC VE YONTEMLER béliimii ile BULGULAR bélii-
miinde verilmesi diisiiniilen Tablo ve Gorsel yazilarinin ilk
harfi biiyiik olmal ve kalin yazilmalidir. Ornegin Tablo 1.,
Gorsel 1. Tablo yazilar ilgili tablonun {izerinde, gorsel yazi-
lar1 ise ilgili gorselin altinda yer almahdir.

Tablo ve sekiller metin icerisinde nerede gegiyor ise o boliim-
de ilgili ctimlenin sonuna parantez iginde Tablo 1. veya Gor-
sel 1. gibi yazilmaly, ancak ilgili tablo ve gorseller bagliklariyla
birlikte kaynaklardan sonra ve her biri bir sayfada olacak se-
kilde ayr1 ayr1 verilmelidir. Gorsel ve tablo {izerinde kisaltma
ve/veya sembol kullanilmis ise tablo/gorsel altinda 8 punto ile
yazilarak agiklanmalidir.

Gorseller (6rnegin fotograflar) metne eklenmemeli, ayr1 bir
dosya olarak (goriintii kalitesi 300 dpi olacak sekilde ve .jpeg,
.bmp, .tif vb. formatta) sisteme yiiklenmelidir. Gorsel alt ya-
zilari, son tablonun oldugu sayfadan hemen sonra, ayr1 bir
sayfada sirasiyla, ilk harfleri bityiik olacak bicimde (Gorsel 1.
Agiklayic1 metin) yazilmalidir.

Daha 6nce basilmig gorsel, tablo ve grafik kullanilmis ise ya-
z1l1 izin alinmali ve bu izin agiklama olarak gorsel, tablo ve
grafik agiklamasinda parantez icinde belirtilmelidir.
Galigmada veri analizi yapilmis ise GEREC VE YONTEM-
LER béliimiiniin son alt baslig1 olarak “Istatistiksel analiz”
baghig1 tanimlanmali ve bu boliimde hangi amag i¢in hangi
istatistiksel yontemlerin kullanildig: ve ilgili paket program-
lar yazilmalidir.

BULGULAR béliimiinde yontem adlar1 verilmemelidir.

« Calismada TESEKKUR béliimii gerekli ise bu boliimde, ¢1-
kar catigmasi, finansal destek, bagis ve diger biitiin editoryal
(Ingilizce/Tiirkge degerlendirme) ve/veya teknik yardim be-
lirtilmelidir.

o KAYNAKLAR boliimii agagida belirtilen kurallara uygun
olarak yazilmahdur.

5.2. DERLEME TURU YAZILAR

Orijinal aragtirma yazilar1 i¢in yukarida tanimlanan yazim kural-
lar1 derleme tiirii yazilar igin de gegerlidir. Sadece agagida tanim-
lanan birkag maddede degisiklikler s6z konusudur:

«  Derleme tiirii yazilarda ana baghklarda degisiklikler yapilabilir.
Derleme tiirii yazilarda OZ en fazla 250 kelimeden olusmaldur.

5.3. VAKA SUNUMU / VAKA SERILERI VE DIGER TURDEN

YAZILAR

Orijinal aragtirma yazilar i¢in yukarida tanimlanan yazim ku-

rallar1 vaka sunumu veya vaka serileri tiiriinde hazirlanan yazilar

i¢in de gecerlidir. Sadece agagida tanimlanan birka¢ maddede de-
gisiklikler s6z konusudur:

o Vaka sunumu tiiriindeki yazilarda ana bagliklarda degisiklik-
ler yapilabilir.

« Derleme tiirii yazilarda OZ en fazla 150 kelimeden olugma-
Iidir.

o Butiir yazilarda kaynak sayis1 15’i agmamalidir.

Bu {i¢ ana yazi tiiriinden bagka;

« Editoryel Yorum/Tartigma tiiriinde (yayimlanan orijinal
aragtirma makalelerinin, aragtirmanin yazarlar1 diginda ko-
nunun uzmant tarafindan degerlendirilmesi) veya

o Editore Mektup tiiriinde (son bir yil i¢inde dergide yayimla-
nan makaleler ile ilgili okuyucularin degisik goriis, tecriibe
ve sorularini iceren, en fazla 500 kelimeden olugan yaz: tiirii)
yazilar da gonderilebilir. Bu yazilarin hazirlanmasinda da ge-
nel yazim kurallar1 gegerlidir. Bu yazi tiirlerinde,

«  Bagslik ve 6zet bolimleri yoktur.

«  Kaynak sayisi beg ile sinirlidir.

«  Say1ve tarih verilerek hangi makaleye atif yapildig: belir-
tilmeli ve sonunda yazarin ismi, kurumu ve adresi bulun-
malidir. Mektuba cevap, editor veya makalenin yazar(lar)
1 tarafindan, yine dergide yayimlanarak verilir.

KAYNAK YAZIM KURALLARI

« Dergilerin atif sayilarinin saglikli olarak tespit edilebilmesi,
kaynaklarin diizgiin yazilmasiyla dogrudan iliskilidir. Dergi-
mizde Vancouver kaynak yazim stilinin bir varyant1 kulla-
nilmaktadir.

« Dergiye bagvuru sirasinda kaynaklarin ayristirilmasi, atiflar
agisindan biiylik 6nem tagimaktadir. Bu ayrigtirmanin saglik-
It bir sekilde yapilabilmesi i¢in kaynaklarin Vancouver kay-
nak yazim stiline gore yazilmas biiylik nem arzetmektedir.
Dergimiz kaynak yazim kurallari, kaynak yazinin tiiriine gére
agagida tanimlanmugtir.

Dergi Makaleleri i¢in Yazim Kurallan

[Her yazar i¢in] yazarin soyadi, yazarin adinin bas harf[ler]i. Ma-
kalenin baglig1 [yalnizca ilk kelimenin ilk harfi buytik, geri kalan-
lar 6zel isim degilse kiigiik olarak]. Derginin adi [italik, kisaltilmig
ve her harf 6beginin ilk harfi biiyiik olarak]. Yil;cilt(say1):baslangig
sayfa numarasi-bitis sf. no. [miikerrer rakamlar ¢ikarilmis ola-
rak].
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Ornek:

Abaraogu UO, Tabansi-Ochuogu CS. As acupressure decreases
pain, acupuncture may improve some aspects of quality of life
for women with primary dysmenorrhea: a systematic review with
meta-analist. ] Acupunct Meridian Stud. 2015;8(5):220-8.

Kitaplar icin Yazim Kurallan

[Her yazar i¢in] yazarin soyadi, yazarin adinin bag harf[ler]i. Ki-
tabin Adi [baglag, soru eki vb. harig, tiim sozciiklerin ilk harfleri
biiyiik olarak], [varsa] ed. [her editor i¢in] editoriin soyadi, edi-
toriin adinin bas harf{ler]i, [ya da varsa] ¢ev. ¢evirmenin soyadi,
cevirmenin adinin bas harf[ler]i, X. ed. [ilk edisyon/bask: degilse
X. edisyon/baski oldugu bilgisi]. Yayinevinin kenti: Yaymnevinin
ismi; yayimlanma tarihi:gostermek istenirse kaynak gosterilen
sayfal[lar].

Ornek:
Ankarali H, Cangiir §, Sungur MA. Formiilsiiz Biyoistatistik. Is-
tanbul: BETIM; 2015.

Beauchamp TL, Childress JE. Biyomedikal Etik Prensipleri, gev.
Temel MK, 7. ed. Istanbul: BETIM: 2017:263.

Kitaplar Béliimleri icin Yazim Kurallari

[Her yazar igin] yazarin soyadi, yazarin adinin bas harf[ler]i.
Kitabin boliimiiniin adi [yalmizca ilk kelimenin ilk harfi biiytik,
geri kalanlar 6zel isim degilse kiigiik olarak]. In: [varsa, her edit6r
i¢in] editoriin soyadi, editoriin adinin bag harf[ler]i, (ed.), [ya da
varsa] ¢evirmenin soyads, ¢evirmenin adinin bag harf{ler]i (gev.),
Kitabin Ad1 [tiim esas sozciiklerin ilk harfleri bityiik olarak], X.
ed. [ilk edisyon/baski degilse X. edisyon/baski oldugu bilgisi].
Yayinevinin kenti: Yayinevinin ismi; yayimlanma tarihi:b6liimiin
basladig1-bittigi sayfa.

Ornek:

Beauchamp TL, Childress JE Ozerklige saygi. In: Temel MK
(cev.), Biyomedikal Etik Prensipleri, 7. ed. Istanbul: BETIM:
2017:153-226.

internet Kaynaklari icin Yazim Kurallan

Internet girisini giren kisinin soyadi, adinin bag harf[ler]i, ya da,
kurumun tam ve agik adi (varsa giri tarihi). Giri baghg: [6zel isim
olmadig; siirece sadece ilk kelimenin ilk harfi biiyiik olarak]. Eri-
sim: adresi (erisildi: son erisildigi tarih).

Ornek:

T.C. Resmi Gazete (29.6.2019). Eczacilar ve Eczaneler Hakkinda
Yonetmelikte Degisiklik Yapilmasina Dair Yonetmelik. Erigim:
www.resmigazete.gov.tr/eskiler/2019/06/20190629-8.htm (erisil-
di: 12.9.2020).

Tiirk Dil Kurumu. Kesme isareti (). Erisim: www.tdk.gov.tr/ice-
rik/yazim-kurallari/kesme-isareti (erisildi: 8.8.2020).

Yayimlanmamis Yiiksek Lisans/Doktora Tezleri icin Yazim
Kurallar

Yazarin soyadi, yazarin adinin bag harf{ler]i. Tezin ad1 [kitap ad1
gibi yazilmis sekilde] (yayimlanmamis yiiksek lisans/doktora
tezi). Yitksekogretim kurumunun kenti: kurumun ismi: yil [kitap-
larin yayimlandi8: yer, yayinevi ve tarih bilgileri gibi].

Ornek:

Barig M. Down Sendromu Baglaminda Segici Kiirtaj Hakkindaki
Etik Argtimanlarin Normatif Analizi (yayimlanmamis yiiksek li-
sans tezi). Istanbul: T.C. Istanbul Universitesi, Istanbul Tip Fakiil-
tesi, Tip Tarihi ve Etik Anabilim Daly; 2017.

6. GENEL ACIKLAMALAR

Medical Subject Headings (MeSH) nedir?

e Uluslararasi baslica makale tarama dizinleri ve veri tabanla-
rinda, makalelerin siniflandirilmasi i¢in kullanilmakta olan,
tibbi-biyolojik terminolojiye standart getirmeyi amaglayan
ve siirekli giincellenen, Ingilizce makalelerin anahtar séz-
ciiklerinin segilebilecegi, genis bir tibbi-biyolojik terimler
dizinidir.

Tiirkiye Bilim Terimleri (TBT) nedir?

Ulusal diizeyde tibbi-biyolojik terminolojiye standart getirmeyi

amaglayan, simdilik 186.000 tibbi-biyolojik terim igeren ve sii-

rekli giincellenen, Tiirkge makalelerin anahtar sozciiklerinin segi-
lebilecegi tibbi-biyolojik terimler dizinidir.

Anahtar Sozciikler Neden MeSH ya da TBT Arasindan Segil-

melidir?

o MeSH ve TBT terimleri, ana bagliklar ve alt bagliklardan olu-
san, birbiri ile iligkilendirilmis hiyerarsik bir yap1 ile kodlan-
muslardir.

«  Boylece tek bir terim ile yapilan aramada, ana bagliklar ya-
ninda terimin iliskilendirildigi tim alt bashiklar da otomatik
olarak aramaya dahil edilir.

o Ayni terim, birden ¢ok terminoloji ile tanimlanmis oldugun-
dan, arastirmacinin az veriyle, kolay ve hizli bir sekilde miim-
kiin oldugunca gok makaleye ulagabilmesini saglar.

KISALTMA VE AKRONIMLER

Kisaltilacak sozciigiin ya da sézciik obeginin ilk gectigi yerde
parantez iginde verilmelidirler. Aym sézciik(ler) i¢in tim metin
boyunca ayni kisaltma/akronim kullanilmalidir. Uluslararas: kul-
lanilan kisaltmalar i¢in “Bilimsel Yazim Kurallar1” (Scientific Style
and Format: the CBE Manual for Authors, Editors, and Publishers)
kaynagina bagvurulabilir.

7. YAZININ GONDERIM ASAMASINDA DIiKKAT EDILECEK

NOKTALAR

«  Sorumlu yazar, “TELIF HAKKI DEVIR FORMU”nu doldu-
rup, ¢aligma ile birlikte dergiye géndermelidir.

o Yazarlar, makaleyi degerlendirmek {izere potansiyel iki ha-
kemin ismini ve giincel iletisim bilgilerini (e-posta, telefon,
faks) Editore Sunum sayfasinda bildirmelidirler. Bununla
birlikte editorlerin hakemleri bizzat segme hakki mahfuzdur.

«  Gonderiler, yazilar TUBITAK ULAKBIM DergiPark sistemi-
ne (http://dergipark.gov.tr/anadoluklin) yiiklenerek gergek-
lestirilmelidir.

o Gonderi sirasinda Editore Sunum sayfasi, kapak sayfasi, ya-
zinin ana metni, Telif Hakki Devir Formu ve varsa gorseller
ayr1 dosyalar halinde yiiklenmelidir.

«  Yazarlar Internet sitemizdeki hakem degerlendirme formlari-
n1inceleyerek hakemlerin inceledigi konulara 6zellikle dikkat
ederlerse yazimdaki eksikliklerini hakem siirecinden dénme-
den gidermis olurlar. Yine de hakemler her tiirlii elestiriyi
yapma hakkina sahiptir.
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Asri bir gocuk hastanesinin vazifeleri.

Simdiki ¢ocuk hastahanélerinin artik yalmz has-
talari kabul ve tedaviden bagka vazifeleri de wardir;
bu vazifeler, bilhassa hastalifin sirayetine mani ol
mak, yani o bastabjfi bagka hastalara gecirmiyecek
tedbirlere riayet etmektir; memleketin  essnlifi
nokteyl nazarmdan bu igin ne kadar wiihim oldugunu
ise uzun uzadiya anlatmak istemesz.

Orta cafda, coouklara ait hastanelér yoktu ; hatta
onlar Ipin hususi kogoglar bile yoktu ; o samanlarda
ber bangl bir bilyflk adamlar kofusuna bir gocuok
hastasa  almdsgy  zaman oldukea dilglindli, efer o
gooufun hastahfh yilz gildirecek gibi degilde iginden
gtkilmayacak oiddl bir bastahksa o hasta gocuk is-
temiye istemive iperiye abmir we kisa bir milddet
sonrs da taburon edilirdi ; yani hasts kabuliinde bir
nevi segme ofrfages vaplmakta idi.

Zaman gegtikee bu ysuhg fikirler degisticildi:
gocuklara mabsus koffuglar agilds ; fakat kabul edilen
goeuklar fp hastalfs  hekiminin nexareti altinda ve
en geng bir asistan ve en ige yaramaz bir hademe
ceza kabilinden olarak, hasta baki vazifesile gocuk
kogoguna verilirdi ; yaol bu suretle gocuk koFuglar:
iivey eviat mvamelesi gbriirlerdi.

Son B0 — 80 senenin ilmi ilerlemeleridir ki bu
noksam bertaraf ety ; yavag yavas ¢ocuklara mah-
sus tesekkiller de bag glstermistic ; bu arada evveld
gocuk paviyonlan ve sonea cocuk hestanelerl tegek-
kill eiti; sit gocuklanna mabsus musyene yerleri,
dispansarler, kresler, irzahaneler...... gibl bir gok
isimlerle amlan mubtelil tesisat meydana geldi ve
bu gibi tegkilitn ¢ocuk korwmasinda mihim  yeri
oldugu giln gegtikge daha iyi anlagilmags bagland.

Zaten biltiin Avrupa statistikleri bunu mieyyittic;
igte gocuk hastaneleride bu terakkilerin bir Hroe-
gidir:

o*a )

Coouk bastanelerine ragbet igten wve digten bic
pok zorleklarle sarlmogtir ; dis zorluklar arasinda
halkin hastaneye kargt olan  ilimadi mes'elesi mov-
gaubahistir ; yanlig olarak bir gok yerlerde bu itimat
aldin tegekkll edememigtir ve bundan dolays bir ok
verlerde halkin gocuk hastanelering rogbeti yani
hasta olan gocuklarindan apnlarak onlan  kendi
evlerinden daba iyi bakilan bir milessesaye birakma-
lari migkill ve hatta mubal bir halde bolunmoakta-
dir; bu ananeye uyug; gocuk ne kadar kirpe fse
o kadards kokliddr ; buns sebep balkin yanhg fti-
kadidir ¢ bu itivadi, bu kotd fikrl yerinden sarsmcak

Prof. Dr. fhsan Hilmi Alantar

Istankul,

tedbirlers tevessil edilmektedir ; hakikaten bazm mem-
leketlerde halk pek mbztar bir hale gelmedikes me-
geld gocu@n sgranuliesgibl, «meningite tuberculeuses
gibi seroup» gibd, aghr bir kil gibi pek elddi bir
hastahfa yakalanmadikea yani daha dogrusu ebevey-
na gocnfa artik elinden ¢ikarasagn kansati gelme-
dikge hastanaye miiracast etmiyor ve netice olarak
aginacak vak'alar meydana geliyor ; ige evveld evden,
komgulardan, hekim gibi geginenlerin  tedavi (7)
lerinden baghyarak pek geg olarak hekime ve ancak
bunlardan sonra hastaneye gelen aone, ¢ocufun
gifasim ancak o zeman hastaneden umuyor ve bu
gecikmeden  dolay: da ekseriya bu  bekledigi gifa,
cok aesder, husu!l bulamiyor ; bu wzun yolu tahdit
etmek yani hasta bir gocuk kergisinda  hastanenin
yolunu kisaltmak ancak ebeveyin nezdinde miesair
olmak eayesinde olacaktir; bam yerlerde agilan
dispanserlere, ¢ocuk bakun  yerlerine ve  hastane
polikliniklering devam eden apnelar hastaneye gelig
yolunu lisaltmnglardir ; fakat buralara ugramayan
anneler elin hastalanan ¢ocuklan karpends yuks-
rida saydigimie uzun kanallardan gegtikten ve tedavi
igin pek kiymetiar olan zamanin kaybolmasina sebeb
olduktan sonra ancak wve pek ge¢ olarak hastane
kapismm galinaktadirlar, Iste bu itiyad: sthkip atinak
birinei wazifedir 3 bu fikein sdkillmesi bizim memle-
kette pek kolay olmustur ; plinkil bu husnsta devlet
slstemimiz hastanelerin fakirlere — hig bir memle-
kette misli olmayascak sarette — paramz olarak agik
bulunmasim Amirdir ; o halde memlekelimizin goculk-
lary mevzunbahis oldugu zaman ebeveyin hig bir
akonomik zorluk hargisinda kalmadan hasta bulunan
goouklarim hemen ve kolayes bastaneye kabul ettir
mek imkénim bulmaktadirlar ; o balde, eger {hmal
yoksa, hasta gocuklarin hastaneye hemen gelmele-

rinde hig bir zorluk yoktur demektir neticesine
wartir, :

Bundan bagka hastanelere hasta gocuklarla bera-
ber annelerin de yatinlmas hasta gocufun hastalifl

© esnagnda da annesinden’ ayrilmamasmi mueip olur

ve bu ise, gerek besleme —meme verma— ve persk
bakim noktai nazanndan yamimayas deger bir mu-
vaffakiyettic. Yalmz hastaneye kabul edilenler igin
degil,, poliklinife miracaat edenlerin bils hemen
o gln aym zamands klinik muoayenesinden baghs
eger 1Azim geliyorsa, yual ve kimyevl, hikemi teghis
vamtalarindan istifade edebilmesi imkan altindadir
ve bu meyanda bir gok  tedavi vasitalar da halkin
istifadesine vaz edilmigtir; biitdn bu tesisat: caml

Anadolu Klinigi, Y1l 3, Sayi 1, Haziran 1935
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olan gocuk hastaneleri balkin  yanhy ikatlanm ki-
kinden silecek bir kudrettedir,

Coouk hastanelerinin bir tekemmil eihot de go-
euklarm yaglary kigiilditkge onlara bakacak kimsele-
rin artmast noktai nazarndandir ; bilyllcek goonk-
Jara (8 ~— 12 yaglaninda) mahsus olan kofuglarda
her alti gocuga bir hasta bakwn kafi gelebildigi hal-
do bahusus Hk yaslarda bulupan goeuklarda sfiteo-
eoklarmda, her ddrt hastaya bir bakier iktiza eder:
giinkit slitgocugu kofoglazinda 24 eaatte her gooufia
vagati olarak 5 defa yemek yedirmek ve 5 defada
da altlanim temizlemek  dolayisile beher yemek igin
14 wa alt degigdirmek igin de 6 dakika olarak her
porufa bir saat 45 dakiks zaman ister; bundan ba-
gka g ipivmek yemek hamclamak, vo saire gibi
daha bir ¢ok vazifeler de  wardir;  bitlin  bunlar
bakkile yapabilmek igin bir gocufis ginde en az 2
gant vakit gerektir o halde 12 coeuklu bir hasta
kofugu Igin calisma saati 24 saat eder, bao 24 saat
is de ancak 8 hasta baki:dan beklenir.

Kofug binasimn islerini  hastabakimdan ziyade
her bastanede bulunmas) lizimgelen bizmetel gorir ;
zaten her yerde hastabakict ile hizmetel ayn ayn
vazifeler deruhde etmiy birer sabsiyettir ; biri dige-
rinin  vazifesine kargmaz; birl valmz hasta il
onun  beslenmesi  ve  tedavisi ile mesgnl oldufn
halde diferi yani hizmetgi, ev, miessese, otel, pan-
slyon ve saire hizmeteller] gibi  binamn  temizligl
ile milkellefdiclar.

GCoenk hastanelerinde biyuk bir teblike hipita-
lisme dir. Ev ber bangl bir hasta goougun  hastane
iginde bagka bir hastalik daha kapabilmesi demek-
tir; bu hal orta ¢agda ve orta ¢aga yakizan hasta-
nelerde gardlilrdl ; meseld ¢ bir cocuk  kendi hasta-
Iiin savabildigi balde hastaneds yakaladign bagka
bir hastaliktan Glebilirdi; bu hale care bulabilmek
igin son 20 — 30 yillarm goeuk  hastanelerinda bo
gibi intanlann sebebinl bulmak ve onlart men etmek
“we onlan men etmek diginGlmistin ; bunun fpln de
goouk hastanolerinde hifwesibhat koidelerd gok sk
olarak tathik edilmigtir ; gocuk hastanelerinde cas
interne lere mani olabilmek igin oralarin temiz olmast
ibtimamen  son derecede yolunda bulunmasindan
bagka busust bir takim tesisatda Idmmdir ; ‘igte bu
tesiaat hox' lardir.

Bu boxlar, beplmizin bildigi gibi, bir kag ki~

simdir; Grancher box'lan 4di biver paravanadan
ibarettir; fg taraflart kapah ve kapi taeaflar agik

bir takim boxlari da - yanm box - bu meyanda zik-

redebiliviz ; bu gibi box’lar ancak afitgocuklar salon-
lavinda istimal edilebilir; wmumiyatle sitpoeuklan
#alonu bu suretle onlasin birer birer tecrit edilebil-
maler] esamoa’ mitpteni olmaldr; burada yafan sit

goeuklarnin sirl bir bastabip: olmass bile oraya bighir

intamn girmemesi ve girse bile bhemen bir yore
Mminbasie ve mahdut kalabilmesini temin etmek igin
bu gibi yarm box'lar pek milnasiptir.

Sdirl hastahklar igin Hutinel veya Pastenr
boxMlar kallamimahdr; Hutinel box'lan yalmz
tavan taraflan agk kalmog, dort tarafi kapali box-
lardir, cidarlar zeminden 2 metreye kadar yilksck-
tir; burada sirayeti pek fazla olmayan bastaliklar
(oizamk, bogmaca, ¢lgek, sugipeli, veba, kolers,
ruam milstesnadir) tedavi albma almr: her box's
girip gikarken ayn gbmlekler giyilir ve eller anti-
septik bir mahlille yikanr,

Yukarida sayilan hastaliklar igin mutlaka ya ayn
bir pavion, veyabut bu kadar vasi bir tegkildt yok-
sa ayrl ayr hoereler, odnlar (Pastear box'lar)) Mzim-
die; igte ba gibi tekayyildatt samil olan bir gocuk
hastanesinde artik hdpitalisme meselesi yok demektir.

Garilloyor ki: bir gocuk  bastanesi biyik adam
lar hastanelerine nishetle ne kadar qok hususi tes-
kilttr havi olmak ldzendir; yoksa bu gibi tesisats
havi olmayan aleldde bir gocuk hastanesi kondinoe
terettiip eden eazifeleri grmokten pek uzak kalines
olur; orays nezle ile giren ble gosuk ya bir bron-
kopntmoni den yahut herhangi bir umumi infection

o dan @litr; o halde, orta gaf geri gelmiy demelktir;

o gagin hastanelerinin kaps fzerine (burada hitko-
met hesabina gocuklar aldirdlir) diye bir lavha
konabilirdi.

Simdiki goenk hastaneleri birer gifa milesseseleri-
dir; oralara berbangi bir bastaliktan girenler hopi-
talisme'in  zaraclanne ugramiyacaklanina ve kendl
hastaliklariomn da er geg tamamen sifa bulacafina
inanmalidirlar, -

Hipitalismre's mani olacak tedbirlerin  baglicam
ne yalmz box'lardie ve ne de yalmz bu kadar feda-
kiirhkla yapilan tesizathir; buna mani olmak igin
en birinel sebep bastabakoelann da Sfrenmiy olma-
sidir ; hestabakiedar, bulagmanm ne demek oldufu-
nu bilmezlerse ne kadar mikemme! tesis edilmiy
olursa olsun Byla hastanelerde ocas infermen gike
mamagimy beklemek abestir, .

Coouk  bastanelerinde besleme meselesi de ok

“milhimdir, tabll gocugun beslenmesi bile pok milkin

telakki edilen bu devrede hasta ¢ocuklarin ve bu
meyanda mskahk, hypoplsgie, toxleose, dizanteri
geklinde isballer; rabitis, tétanie, anemiler ve saire
gibl bastahklarla maldl olan siitgocuklarnn beslen-
me bahsinin ne kadar mibim olacaf nazar dikkats
alinmaldie, bunun igin gocuk hastanelerinde gliteo-
cuklarina mahsns olan paziyonlarda birer st mut.
bahmin bulunmas: da zimdir ; siitgocuklannn mub-
telif gidalan bu siit mutbahinda, bilen, il kaveamy
olan bir hemsire, bir hastabakier tarafindan  hagir-
lamir w2 gida temiz kaplara, gigelere konur buz do-
labands saklanmir bher ¢osnfun bag weunds gocuffun
muhbtelif sastlerde ne gibi mitenevel gidalar alaca-

"B hekim taralindan  yamlmogtie; bu cotrellere ghirs

bhazilanmiy olan yiecsklere etiketlori we kimlers
mahsug oldufu yaxilir e bu suretle basta goeukla-

e KLY i ecekler] yekdigerile kangtinlmamig ofur; ha-
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zirlanan yiyeeeklerin temiz kalmasi ve bozulmamas;
igin 24 saatia earfedilmeleri ldzimdir.

Yeri, yapisi ve tesisaty, iglemesi yolunda olan
bir gocuk hastanesinin ragbetsizlige ugramas: kabil
degildic; netekim Istanbulun iyl havali ve yiksek
bir yerinde, gizel bir gam orman: iginde yapilmeg,
bir gok paviyonlardan mbrekkep olan Sigli gocuk
limgtanesi yalowz tesigat noktai nazarindan defil, iy
leme . noktasindan da saydiffims iyilikleri clmidir ;
bu bastane herglin yUzlerce hastaya ayakts bakar,
ayakts bakilanlarda bile lzen olan teghis ve teda-
vi vasitalarina  ait arsmalar ve tedbirler hemen o
glin yapibr, bu yapilanlar. laboratuvar ve rotgen
taharriyat), wiira - violat, elektrik, diyatermi, kilgilk
careabiye ait amaliyeler, kulak, bogaz, burum, giz

ameliyeleri, birgok zerkler... 1ah gibi pek tirl
tirlidir.

Bu suretle derdinin teghis ve tedavi edildigini
ve birgok kexler hewmen aynmi giin derdinden kurtu-
luverdigini de glren hastanin o milesseseye baflan:

mamagl kabilmidie? Igte bu baglamg uwmum? saglik’

ve esenlik noklamndan kazamling bir sermayedir.

Biz, byle goouklar tamyorue ki dofdugundanberi "

oraya getirilmiy ve glodl mektep yaglarms gol-
miglerdir. Bu gibl gocuklar figlerinden de anlamlaca:
g tzere poliklinige muntazaman gelmigler ve halen
de gelmekte bulunmuglarder; fgte buo hal, poliklinik-
lerin gelip gegmege mahsus bir han kapsi olmak-
tan ziyade daimi rabitayr temadi ettiren birer mibhat
yuvast oldufunu  gistermegre yater; biyle olmasima
sobep ise, gocuk bastanelerinin terpkkl ve tokem-
mill kendilerine giar edinmis olmalaridir; nizamsiz
igleyen bir yere ragbet olmaz. )
Gocuk  bastanelerinin bir vazifesi de bn  hizmeti
haricede tesmil edecek bir mahiyet abs ve bu surat-
le de halkin rabitagimn bir kat daba arimesnin te-
minfdir; bu tegmil poliklinige ve klinife mOracaat
eden hasta cocuklsrm tedavisini harigte, evlerinda
de’ temadi ettirebilmektiv: bir goosufun klinikte
wzun iRman yatmas o bastanenin merbut. oldugu
makames (hiktmet, belediye, idarel hususiye) ol-
dukea masrah  mueiptir; o ¢ocufun evds tedavi
altma almabilmesi ise gok wvewzdur; zaten bir gok
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ebeveyin gocugu evinde alkoymak, onu hastaneye
vermemek, ana kucagimdan ayirmamak ister ve bunds
bir dereceye kadar da hnkk:l wardie ; Qgte bu gibi
bazy hasta gocuklarin evde tedavisi hem wasraf of-
hetinden we hem de ebeveynin istegi cihetinden
uygun bir hal olacaktir ; ebeveynin evde kalan bir
goeugun tedavisinl yaptramadiklan bher gin gtril-
mekbedir ; buna sebep ekseriya kendilerinin ekono-
mik vasiyotleridir ; gocuklanm aneak besleyebilen
eheveynin onlar basta distikleri zaman hekime
kozmamalarinin ¢ocuk morbidité ve wortalité'si nok-
tayt nazarindan gok milbim bir yerl vardir; hasta-
neye kadar gelebilimek igin belki gocugon sabhi hali
milsait defiildir; bu balde bir defs bize kadar ge
lebilmig olan o gocugun tedavisinl evinde ikmwal
edebilmek bilbassa bertOrld vesaitl wiikemmel olan
goouk hastanelerine dilgen birvazife olmabdir. Her
ne kadar gocuk bakim evierl, dispanserler de bu igi
derubte etmiglerse de bunlar henug bir ¢ekirdek ba-
linde bulunduklarnindan dolaye bu gibd sovsal tegki-
it daha iyi kavrayabilecek derecede bulunan has.
tanelerin de bu ige ehemmiyet vermeleri gerektir ;
bu gibd soysal yardim tegkilits big olmazes bakim
evleri ve dispanserlerle bastanelerin birlesik vazife
ghrmelerini istilzam edecefi igin de mihimdir,

Cocuk bastanelerinin bir vazifesi de muhitine isti-
fade veriel olmaswdir; mesali civarda bulunan eba-
veyne ¢ocuk bakimina dair konferanslar vermel,
gocuk ibtimamina dair projeksionlar, batta filmler
ghistermek mubit igin istifadeli oldugu gibi bastane
igin de' materiel bulmak, halkin rabita ve mubabbe-
tini arttimnak noktai nazanndan  ehemmiyetlidir.
Bununls beraber gocuk hastanesinde bir goouk milze-
gi de bulunmalidir ; burasi yalmz ana ve baba igin
degil, ana ve baba olacaklar igin de faydaldir;
konferanslar burada ameli olarak werilir.

Artik sibhi milesssselerin vazifesl hasts bakimn
va tedavisi diye bir tek degil, bunlarla beraber
irgat, rabitayr artbrma, sevgi kazanma, cobaletl
azaltma gibi soysaldir da... igte bitin bunlann ib-
tisag gieil ile tamamlandinlmas: iledir ki modern
bir qoeuk  bastanesi kendisinden beklenen bitdn
vazifeleri gérmiyg olar.
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