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Yazarlara A¢iklama

Dergi Harran Universitesi Tip Fakiltesinin yayin organidir. Dergimize yazi hazirlarken liitfen asadidaki agiklamalari
okuyunuz. Harran Universitesi Tip Fakiiltesi Dergisi tip bilimine ve akademik galismalara katkisi olan, klinik ve deneysel
calismalari, editoryal yazilari, klinik olgu bildirimlerini, teknik ve egitici derlemelerini, tip konusundaki son gelismeler ile
orijinal gérunttleri, gériintili hastalik tanimlama sorularini ve editére mektuplari yayinlar.

Yayina kabul edilme, editryal komite ile en az iki hakem karari ile alinir. Yayina kabul edilen yazilarin her turlt yayin
hakki dergiye aittir. Bu hak ézel diizenlenmis yayin hakki devir formu ile bitlin yazarlarin imzasi ile tespit edilir. Dergi
yilda 3 kez yayinlanir. Derginin yayin dili Tiirkge ve/veya ingilizcedir. Génderilerin yazilar daha énce herhangi bir dergide
yayinlanmamis ve orijinal olmalidir (Bilimsel kongrelerde sunulan sézli bildiri ve posterler bildirme kaydi ile harigtir).
Dergide yayimlanan yazilarin her tirli sorumlulugu (etik, bilimsel, yasal vb.) yazarlara aittir. Yayina kabul edilmeyen
yazilar ve her tirli ekler (fotograf, tablo, sekil ve disket vb.) iade edilmeyecektir. Yazim kurallarina uygun olarak
hazirlanmamis olan yazilarin incelenmeye alinip alinmamasi yayin Kurulu'nun insiyatifindedir.

YAZIM KURALLARI

Yayina gonderilen yazilar Microsoft Word programinda yazilmalidir. Yazi, sekil ve grafiklerin tamami elektronik ortamda

gonderilmelidir. Kapak sayfasi hari¢ yazinin higbir yerinde ¢alismanin yapildigi kurum ve yazarlarin ismi gegmemelidir.
Tum yazilar

Kapak Sayfasi,

Tiirkce Ozet,

ingilizce Ozet,

Makale Kismi,

Aciklamalar,

Kaynaklar,

Tablolar,

Sekiller ve resimler,

Alt yazilar seklinde dizilmelidir.

Yazarlarin Open Researcher and Contributor ID (ORCID ID) bilgilerini makale gonderiime asamasinda sisteme

yuklenmesi gerekmektedir.

Arastirma inceleme yazilarinin makale kismi (6zet, referanslar, tablo, sekil ve alt yazilar harig) toplam 4000 kelimeyi,

6zet kismi 400 kelimeyi, referanslar 40’1, tablo ve sekil sayisi 10°'u gegmemelidir. Limitler asagidaki tabloda 6zetlenmistir.

Olgu bildirileri su bélimlerden olugmalidir: Baslik, ingilizce baslik, Tirkge ve ingilizce zet, giris, olgunun/olgularin

sunumu, tartisma ve kaynaklar. Olgu sunumlari toplam 8 sayfayi gegmemelidir. Teknik ve tip alanindaki gelismelere ait

yazilar ve orijinal konulara ait gérlintii sunumlari 2 sayfayi gegmemelidir.

Tip Kelime limiti Ozet kelime limiti Tablo ve sekil sayisi limiti Referans limiti
Orijinal makale 4000* 400 10 40

Vaka sunumu 2000* 200 2 10
Editére mektup 500 2 5
Gorintl sunumlari 300 2 3
Derleme**

*Ozet, referanslar, tablo, sekil ve alt yazilar harig
**Herhangi bir limit uygulanmamaktadir

YAZILARIN HAZIRLANMASI
Metinde sade ve anlasilir bir yazim dili kullaniimali, bilimsel yazim tarzi benimsenmeli ve gereksiz tekrarlardan
kacinilimaldir. Yazi; iki satir aralikh olarak, Times New Roman 12 punto ile yazilmalidir. Sayfalar sa§ alt kosesinde

numaralandiriimaldir.
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Yazilar sisteme 2 dosya halinde yuklenmelidir.

1 - KAPAK SAYFASI

Yazinin bashgi arastirma yazilarinda 100 karakteri (harf), olgu sunumlarinda 80 karakteri gegmemelidir. Baslik hem
ingilizce hem de Tiirkge olarak yazilmalidir. Yazida ¢alismaya katkisi olan yazarlarin ad ve soyadlari agik olarak
yazilmali, yazar sayisi, multidisipliner calismalar disinda, arastirma ve inceleme yazilarinda ve derlemelerde 8'i olgu
sunumlarinda 6’y editére mektuplarda, gériinti sunumlarinda 2'yi gegmemelidir. Yazilarin altina ¢alismanin yapildig
kurumun agik adresi yaziimalidir.

Calisma daha &nce herhangi bir kongrede sunulmus ise kongre adi, zamani (glin-ay-yil ve kongre yeri olarak)
belirtimelidir.

Baslik sayfasinin en altina iletisim kurulacak yazarin adi, soyad, agik adresi, posta kodu, telefon ve faks numaralari ile
e-posta adresi yaziimaldir.

2- TAM METIN

Degerlendirme surecinde hakemler tarafindan incelenecek olan tam metinler tek bir dosya olarak sisteme yiklenmelidir.
Tam metin dosyas! asagida belirtilen kisimlardan olusturulmali ve bu siraya gore dlizenlenmelidir. Tablo ve sekiller tam
metin dosyasina kaynaklardan sonra asagida belirtilen sekilde eklenmeli, ayri bir dosya olarak yiklenmemelidir.

a) Ozetler

Yazinin Basligi; kisa, kolay anlasilir ve yazinin igerigini tanimlar ozellikte olmalidir. Ttrkce (0z.) ve Ingilizce (Abstract)
Ozetlerin basinda Tirkge ve Ingilizce baslik bulunmalidir. Arastirma inceleme yazilarinda 400, olgu sunumlarinda 200
kelimeyi gegmemelidir.

Ozetler, Tirkge arastirma yazilarinda Amag, Materyal ve metod, Bulgular, Sonug; ingilizce arastirma yazilarinda
Background, Materials and Methods, Results, Conclusions bélimlerinden olusmalidir.
Olgu sunumlari yazilarinda bu bélimlere gerek yoktur.

Anahtar Kelimeler; Tiirkge Oz ve Ingilizce Abstract bolimiiniin sonunda, Anahtar Kelimeler ve Keywords basligi altinda,
bilimsel yazinin ana basliklarini yakalayan, Index Medicus Medical Subject Headings (MeSH)’e uygun olarak yazilmis
en az (¢ en fazla bes anahtar kelime olmalidir. Anahtar kelimelerin, TUrkiye Bilim Terimleri'nden (www.bilimterimleri.com)
secilmesine 6zen gosteriimelidir.

Tiim Olgiimler metrik sisteme (Uluslararasi Birimler Sistemi, SI) gére yaziimalidir. Ornek: mg/kg, pg/kg, mL, mL/kg,
mltkg/h, mL/kg/min, L/min/, mmHg, vb. Olgiimler ve istatiksel veriler, ciimle basinda olmadiklari siirece rakamla
belirtiimelidir. Herhangi bir birimi ifade etmeyen dokuzdan kigUk sayilar yazi ile yaziimaldir.

Metin icindeki kisaltmalar, ilk kullanildiklari yerde parantez iginde agiklanmalidir. Bazi sik kullanilan kisaltmalar; iv, im,
po ve sc seklinde yazilabilir.

Ozetlerde kisaltma kullaniimamalidir.

b) Makale

Yazi; Girig, Materyal ve metod, Bulgular ve Tartisma béllimlerinden olusur.

Giris: Konuyu ve ¢alismanin amacini agiklayacak bilgilere yer verilir.

Materyal ve metod: Calismanin gergeklestirildigi yer, zaman ve galismanin planlanmasi ile kullanilan elemanlar ve
yontemler bildirilmelidir. Verilerin derlenmesi, hasta ve bireylerin 6zellikleri, deneysel ¢alismanin 6zellikleri ve istatistiksel
metotlar detayli olarak agiklanmalidir.

Bulgular: Elde edilen veriler istatistiksel sonuclari ile beraber verilmelidir.

Tartigma: Calismanin sonuglari literatir verileri ile karsilastirilarak degerlendirilmelidir.

Tdm yazimlar Tlrkge yazim kurallarina uymali, noktalama isaretlerine uygun olmalidir. Kisaltmalardan mimkin
oldugunca kaginilmali, e§er kisaltma kullanilacaksa ilk gectigi yerde ( ) igerisinde agiklanmalidir. Kaynaklar, sekil tablo
ve resimler yazi icerisinde gegis sirasina gore numaralandiriimalidir.
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c) Kaynaklar

Kaynaklar iki satir aralikli olarak yazilmalidir. Kaynak numaralari climle sonuna nokta konmadan () iginde verilmeli,
nokta daha sonra konulmalidir. Birden fazla kaynak numarasi veriliyorsa arasina “,, ikiden daha fazla ardisik kaynak
numarasi veriliyor ise rakamlari arasina “-” konmalidir [or. (1,2), (1-3) gibi]. Kaynak olarak dergi kullaniliyorsa: yil, cilt,
sayl, baslangic ve bitis sayfalari verilir. Kaynak olarak kitap kullaniliyorsa: sadece yil, baslangic ve bitis sayfalari verilir.
Kaynaklarda yazarlarin soyadlari ile adlarinin bas harfleri yazilmalidir. Kaynaklarda yazar sayisi 6 dan fazla ise ilk 6
yazarin ismi yazilir ve sonrasindaki yazarlarin isimleri yerine ingilizce kaynaklarda “et all.” , Tirkce kaynaklarda “ve
ark.” yazilir. Dergi isimleri Index Medicus’a gore kisaltiimalidir. Kaynak yazilma sekli asagidaki drnekler gibi olmalidir.
Kisisel gorisler ve yayinlanmamis yazilar kaynak olarak gosteriimemelidir.

Kaynaklar, yazinin alindigi dilde ve asagidaki érneklerde gorildiigi sekilde diizenlenmelidir.

Dergilerdeki yazilar

Koyuncu |, Gonel A, Kocyigit A, Temiz E, Durgun M, Supuran CT. Selective inhibition of carbonic anhydrase-IX
by sulphonamide derivatives induces pH and reactive oxygen species-mediated apoptosis in cervical cancer HeLa cells.
J Enzyme Inhib Med Chem. 2018; 33(1):1137-49.

Tirkiye'de yayimlanan ulusal dergilerin adlari (indekslenenler harig) tam olarak yazilmalidir.

Oztiirk IA, Ertiirk C, Bilge A, Altay MA, Altay N, Isikan UE. Tibia Kiriklarinda Cerrahi Tedavi Yontemlerinin
Kompartman Basincina Etkisi. Harran Universitesi Tip Fakiiltesi Dergisi. 2017;14(3):160-70.

Ek sayi (Supplement);
Solca M. Acute pain management: Unmet needs and new advances in pain management. Eur J Anaesthesiol
2002;19(Suppl 25):3-10.

Heniiz yayinlanmamis online makale;
Das RR, Singh M, Naik SS. Vitamin D as an adjunct to antibiotics for the treatment of acute childhood pneumonia.
Cochrane Database Syst Rev. 2018 Jul 19;7:CD011597. doi: 10.1002/14651858.CD011597.pub2. [Epub ahead of print]
Review.

Kitaplar;
1) Krogman WM, iscan MY. The Human Skeleton in Forensic Medicine. Second ed. Springfield Illinois:
Charles Thomas Publisher, 1986:189-243.
2) Beard SD. Gaines PA, eds. Vascular and Endovascular Surgery. London: WB Sounders, 1998:319-29.

Kitaptan Bolum:
1) Soysal Z, Albek E, Eke M. Fetiis haklari. Soysal Z, Cakalir C, ed. Adli Tip, Cilt lll, istanbul Universitesi Cerrahp
asa Tip Fakiltesi Yayinlari, istanbul, 1999:1635-1650.
2) Freidman WF. The intrinsic  properties of the developing heart. In: Sonneblick E, Leschi M, Friedman
WF, eds. Neonatal Heart Disease. New York: Grunestratton, 1999:21-50.

Internet makalesi
Abood S. Quality improvement initiative in nursing homes: The ANA acts in an advisory role. Am J Nurs [serial on the
Internet] 2002 [cited 12 Aug 2002]. Available from: www.nursingworld.org/AIJN/2002/june/wawatch.htm

Web sitesi;
Cancer-pain.org [nomepage on the Internet]. New York: Association of Cancer Online Resources [updated 16 May 2002;
cited 9 July 2002]. Available from:www.cancer-pain.org

Tez;
Gezer R: Rugae Palatina’larin Morfolojik Ozellikleri ve Bireysel Farkliliklar. Yiiksek Lisans Tezi, Sanlurfa: Harran
Universitesi Saglik Bilimleri Enstitus, 2016.

d) Aciklamalar
Varsa finansal kaynaklar, katki saglayan kurum, kurulus ve kisiler bu bélimde belirtilmelidir

v
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e) Tablolar

Tablolar ayri sayfaya iki satir aralikli yazilmali, her tablonun (zerinde numara ve agiklayici ismi olmalidir. Tabloda
kisaltmalar varsa tablonun altinda alfabetik siraya gére agilimlari yazilmalidir. Omekler: PS: pulmoner stenoz, VSD:
ventrikiler septal defekt. Tablolar yazi i¢indeki bilgilerin tekrari olmamalidir. Tablo igerisindeki gizgiler enlemesine ve
boylamasina olmamali, yalniz Ust ve altinda diiz gizgiler olmalidir. Tablo numaralandirmasi (Tablo 1., Tablo 2., ...)
seklinde ardisik numara verilmis olmali ve Roma rakamlari kullaniimamalidir.

f) Sekil ve Resimler

Her tlrll ¢izim, grafik, resim, mikrograf ve radiograf “sekil” olarak adlandirilir. Sekil ve resimler mutlaka isimlendirilmeli
ve numaralandiriimalidir. Numaralandirmasi (Sekil 1., Sekil 2., ...) seklinde ardisik numara verilmis olmali ve Roma
rakamlari kullaniimamalidir. Resimler minimum 300 dots per inch (dpi) ¢6zindrliglinde ve net olmalidir. Resimler makale
icine ayri bir sayfada ylklenmelidir. Sekil ve resim altlarinda kisaltmalar kullanilmis ise kisaltmalarin agilimi alfabetik
siraya gore alt yazinin altinda belirtilmelidir. Mikroskobik resimlerde biyltme orani ve teknigi agiklanmalidir.

Yayin kurulu, yazinin 6ziini degistirmeden gerekli gordligu degisiklikleri yapabilir.

YAYIN ETiGINE UYUM

Yazilarin arastirma ve yayin etigine uygun olarak hazirlanmasi bir zorunluluktur. Yazarlar, insan ile ilgili tim klinik
arastirmalarda etik ilkeleri kabul ettiklerini, arastirmayi bu ilkelere uygun olarak yaptiklarini belirtmelidirler. Bununlar ilgili
olarak Gereg ve Yontem bolimunde: klinik arastirmanin yapildigi kurumdaki etik kuruldan prospektif ve retrospektif her
galisma igin onay aldiklarini ve ¢alismaya katilmis kisilerden veya bu kisilerin vasilerinden bilgilendirilmis onam
aldiklarini; hayvanlar ile ilgili deneysel galismalarda ise hayvan haklarini koruduklarini, ilgili deney hayvanlari etik
kurulundan onay aldiklarini belirtmek zorundadirlar. insan veya deney hayvani iizerinde yapilan deneysel galismalarin
sonuglari ile ilgili olarak, dergiye yapilan bagvuru esnasinda, etik kurul onay belgesinin sunulmasi zorunludur. Yazar(lar),
ticari baglanti veya galisma igin maddi destek veren kurum varliginda; kullanilan ticari trln, ilag, firma vb. ile nasil bir
iligkisi oldugunu sunum sayfasinda Editore bildirmelidir. Boyle bir durumun yoklugu da yine ayri bir sayfada belirtiimelidir.

Etik kurul izni gerektiren ¢alismalarda Etik Kurul Onay Belgesinin makale gonderim stirecinde sisteme ytklenmeli
ve izinle ilgili bilgiler (kurul adi, tarih ve say1 no) materyal ve metod béllimiinde ve ayrica makalenin tartisma kismindan
sonra acglklamalar bolliminde belirtilmelidir. Etik Kurul izni gerektiren arastirmalar agagidaki gibidir.

- Anket, milakat, odak grup calismasi, gozlem, deney, goriisme teknikleri kullanilarak katilimcilardan veri toplanmasini
gerektiren nitel ya da nicel yaklagimlarla yaratdlen her tirli aragtirmalar

- Insan ve hayvanlarin (materyal/veriler dahil) deneysel ya da diger bilimsel amaglarla kullaniimas,

- Insanlar iizerinde yapilan klinik arastirmalar,

- Hayvanlar (izerinde yapilan arastirmalar,

- Kisisel verilerin korunmasi kanunu geregince retrospektif calismalar, (Arsiv taramasi yapilan ¢alismalarda
istenildiginde galismanin yapildigi kurumdan alinan izin belgesi de ayrica sisteme ylklenmelidir.)

Olgu Sunumu - Serisinde hastanin acik kimligi paylasiimamali ve hastadan yayina izin verildigine dair “Aydinlatilmis
onam formu’nun alindiginin belirtilmesi gerekmektedir

HAKEM RAPORU SONRASINDA DEGERLENDIRME
Yazarlar hakem raporunda belirtilen diizeltme istenen konulari maddeler halinde bir cevap olarak kendilerine ayrilan
cevap bolumune yazmalidirlar. Ayrica makale icerisinde de gerekli degisiklikleri yapmali ve bunlari makale igerisinde
belirterek (boyayarak) online olarak tekrar gondermelidirler.

SON KONTROL

1. Yayin hakki devir ve yazarlarla ilgili bildirilmesi gereken konular formu geregince doldurulup imzalanmis,

2. Ozet makalede 400, olgu sunumunda 200 kelimeyi agmamis,

3. Baslik Tiirkge ve ingilizce olarak yazilmis,

4, Kaynaklar kurallara uygun olarak yazilmis,

5. Tablo, resim ve sekillerde bitlin kisaltmalar agiklanmis olmalidir.

6. iki satir aralikli olarak, Times New Roman 12 punto ile yazilmis, sayfalar sag alt kdsesinde numaralandiriimis olmal.

Yazim Kurallarina uymayan ve iThenticate programiyla yapilan incelemede benzerlik orani %25 lizerinde olan

Vv

Telif Hakki © 2023 Harran Universitesi Tip Fakiltesi Dergisi.



makaleler degerlendirmeye alinmadan red edilecektir.

Instructions to Authors

The journal is a scientific publication of Harran University Faculty of Medicine. Please entirely read the
instructions discussed below before submitting your manuscript to the journal. The Journal of Harran University
Medical Faculty publishes original articles on clinical or experimental work, case histories reporting unusual
syndromes or diseases, technical and educative reviews, recent advancement of knowledge of the medical
sciences with original images, questionnaires of defining disease, and letters to the editor.

Final recommendation for publication is made by the editorial board and at least two independent
reviewers. The copyrights of articles accepted for publication is belonged to journal. This is determined by the
assignment of copyright statement, signed by all authors. The journal is published three times in a year. The
language of the journal is Turkish and/or English. Manuscripts submitted to the journal should not be published
before or not under consideration elsewhere (in the case of previous oral or poster presentation of the paper
at scientific meetings author should inform the journal). The full responsibility of the articles (ethic, scientific,
legal, etc.) published in the journal belong to the authors. If the article is rejected, the manuscript and any
related supplements (photographs, tables, figures, diskette etc.) will not be returned. If the paper is not
prepared in conformity with the writing instructions, decision for its evaluation will be made by the members of
the editorial board.

WRITING INSTRUCTIONS

Submitted manuscripts should be prepared using Microsoft Word program. All manuscripts, figures and
pictures must be submitted electronically. Authors should ensure that (apart from the title page) the manuscript
should contain no clues about the identity of authors and institution where the study was performed.
All papers should be arranged on the basis of following sequence:

1. Title page,
Turkish abstract,
English abstract,
Text of the article,
References,
Table(s),
Figure(s) and illustration’s)

8. Figure legend(s)
In the original articles number of words should not exceed 4000 (except abstract, references, tables, figures and legends)
for the text of article and 400 for the abstract. Upper limit for reference number is 40, and this limit is 10 for tables and
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Oz

Amag: Suriye’de 2011 tarihinde baslayan i¢ savas, ¢ok sayida insanin 6limiine ve yaralanmasina neden
olmustur. Kafa yaralanmalari savasta ve savas disi zamanlarda cerrahi acillerin en 6nemlilerindendir.
Materyal ve method: 2014-2015 yillari arasinda Suriye savasinda kursun ve sarapnel gibi atesli silah yara-
lanmalarina bagl kafa travmasi nedeniyle bagvuran toplam 75 hasta (58 erkek, 17 kadin) retrospektif
olarak degerlendirildi. incelemeye nérolojik ve radyolojik incelemeleri yapilmis hastalar dahil edildi.
Bulgular: Penetran atesli silahla yarali kafa travmasi nedeniyle hastanemize bagvuran 75 hastadan 20’si
(%26.67) 6lmustir. Beyin parankimal kanamasi olanlarin 6liim orani olmayanlara gére anlamli diizeylerde
bulunmustur (p<0.001). Beyin 6demi olan hastalarin 6liim orani olmayanlara gére anlamli diizeylerde bu-
lunmustur (p=0.003). Ayrica ventrikiiler kanama ve subaraknoid kanamasi olan hastalarda da 6lim orani
olmayanlara gore anlamliya yakin diizeylerde yiksek bulunmustur (ventrikiiler kanama igin p=0.081, su-
baraknoid kanama igin p=0.056).

Sonug: Radyolojik goriintiileme, atesli silahla yaralanan kafa travmali hastalarda ilk miidahalede, gereklilik
halinde cerrahi acil girisime karar verilmesi asamasinda ve komplikasyonlarin yonetiminde gerekli verileri
olugturmada 6nemli katki saglamaktadir.

Anahtar Kelimeler: Atesli silah yaralanmasi, Kafa travmasi, BT goriintileme.

Abstract

Background: Civil war in Syria that started in 2011 has caused death and injuries of thousands of people.
Head trauma is one of the most important surgical emergencies both in wartimes and out of wartimes.
Materials and methods: A total of 75 patients (58 males and 17 females) who presented with head tra-
uma due to gunshot injuries such as bullet and shrapnel during the Syrian war between 2014 and 2015
were evaluated retrospectively. Patients who had neurological and radiological examinations were inclu-
ded in the study.

Results: Twenty (26.67%) of 75 patients admitted to our hospital due to head trauma with penetrating
gunshot died. The mortality rate of patients with brain parenchymal hemorrhage was found to be signifi-
cantly higher than those without (p<0.001). The mortality rate of patients with brain edema was found to
be significantly higher than those without (p=0.003). In addition, the mortality rate in patients with vent-
ricular hemorrhage and subarachnoid hemorrhage were found to be significantly higher than those wit-
hout (p=0.081 for ventricular hemorrhage, p=0.056 for subarachnoid hemorrhage).

Conclusion: Radiological imaging makes an important contribution to creating the necessary data in the
first intervention in patients with head trauma injured by gunshot, in the decision of surgical emergency
intervention if necessary, and in the management of complications.

Key Words: Gunshot injury, head trauma, CT imaging
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Giris

Kafa travmasi ya da kafa yaralanmasi tanim olarak kafada
meydana gelen her tirli yaralanmayi icerir. Terminolojide fi-
kir birligi saglanamamis olmasina karsin kafa travmasi ile
travmatik beyin hasari (TBH) terimleri klinik uygulamalarda
ve literatlirde zaman zaman es anlamli olarak kullaniimakta-
dir. TBH, dolayli ya da dolaysiz dis mekanik kuvvetler nede-
niyle meydana gelen, beyin dokusundaki patofizyolojik degi-
siklikleri kapsayan, gegici veya kalici bilissel, fiziksel ve psiko-
sosyal fonksiyonlari etkileyebilme olasiligina sahip, berabe-
rinde azalmis ya da degisken biling durumunun géruldigi bir
sirectir (1-3).

Kafa travmasi insidansi diinya genelinde ve llkemizde heniiz
net olarak saptanmamistir. Kanada ve ABD’de, acil servislere
kafa travmasi nedeniyle yilda sekiz milyonun Uzerinde hasta
bagvurmakta, bu basvurular acil servis basvurularinin yakla-
stk % 6.7'sini olusturmaktadir (4). Hafif kafa travmalari tiim
kafa travmalarinin yaklasik % 70-90"in1 olusturmaktadir. Has-
taneye basvuran hafif kafa travmali hastalarin orani tahmini
olarak 100.000'de yaklasik olarak 100-300 arasinda oldugu
belirtilmistir (5).

Kafa travmalarinin siniflandiriimasi halen tartisilmaktadir.
Kafa travmalarinin siniflandiriimasinda giinimiizde yaygin
olarak uygulanan "Glaskow Koma Skalasi (GKS)" standardize
edilmis skorlama sistemi olup TBH olan hastalarda gozlemci-
ler arasi guvenilir bir norolojik degerlendirme yapilmasini
saglar (1-6).

Uygulama acisindan bakildiginda risk degerlendirmesi yapila-
rak, bu grup hastalarda selektif BBT (Beyin Bilgisayarl To-
mografi) kullanimi ve selektif uzamis gézlem yapilmasi acil
servis doktorlarinin tercihi olmustur. Orta riskli hastalarda
BBT ile degerlendirme ya da uzamis goézlem onerilmektedir.
Dusuk riskli hastalarda ise yazili 6nerilerle BBT g¢ekilmeden
evlerine gonderilmeleri tavsiye edilmektedir. Burada nérolo-
jik kotlilesme gergeklesebilecek hastalari saptamak amaglan-
mistir (7-10).

Haydel ve ark. tek bir merkeze basvuran, timiine BBT ¢ekilen
ve GKS skoru 15 olan 1429 kafa travmali hastayi analiz ederek
New Orleans Kriterleri (NOK)'ni gelistirmistir (11). Stiel ve ar-
kadaslari tarafindan yapilan, 3128 hastanin analiz edildigi cok
merkezli bir ¢alisma sonucunda gelistirilen, GKS skoru 13-15
arasinda olan kafa travmali hastalarin analizi sonucu elde
edilen Canadian Computed Tomography Head Rule (CCHR)
gelistirilmistir (12). Bu iki kriterin hafif kafa travmasi nede-
niyle cekilen BBT oranini azalttigini gésteren birgok calisma
bulunmaktadir (12-13-14).

Kesici alet yaralanmasi kadar yaygin olmamasina ragmen pe-
netran atesli silah yaralanmasi (ASY) populasyonda belirgin
morbidite ve mortalite nedenidir. Kafa ASY penetran krani-
yoserebral yaralanmalarinin major nedenini olusturmaktadir
ve 45 yags alti hastalarin yaklasik % 35'inde kafa travmasi ne-
deniyle 6limle sonuglanmaktadir. Kafa travmasinin en lethal
tipidir ve olay yeri bireysel 6limlerin 2/3'sini olusturur (15).

Bu calismada amacimiz hastanemize basvuran ASY’ye bagh
kafa travmasi olan hastalarin radyolojik ve diger verilerini
paylasmak ve bu konudaki tecriibe artisina katki saglamaktir.

Atesli silahli beyin yaralanmalarinin radyolojik degerlendirmesi

Materyal ve Metod

2014-2015 yillari arasinda ¢ogu Suriye savasinda kursun ve
sarapnel gibi ASY’ye bagl kafa travmasi nedeniyle basvuran
toplam 75 hasta (58 erkek 17 kadin) retrospektif olarak de-
gerlendirildi. Calisma dncesi Harran Universitesi Klinik Aras-
tirmalar Etik Kuru-lundan onay alindi (Tarih:15.05.2015, 05
nolu oturum karar no:17). incelemeye nérolojik ve radyolojik
incelemeleri yapilmis hastalar dahil edildi. Her hastanin GKS'
si kaydedilmistir. Her hastaya beyin X ray ve BT incelemesi
yapilmistir (Sekil 1). Olgularin yaslari, cinsiyeti, hastanede ya-
tis stireleri, kan hemoglobin, beyaz kiire, notrofil, lenfosit de-
gerleri, beyin ici kanamalar (parankimal, ventrikiler, suba-
raknoid, epidural ve subdural), orta hatta sift, fraktir, ek
hastalik, multipl travma bulgulari kaydedildi ve degerlendi-
rildi. ASY’li hastalarda kafa ici kanama tipleri; parankimal, su-
baraknoid, subdural, ventrikiiler ve epidural kanama olarak
kategorize edildi. Birden fazla kafa i¢i kanama tipi olanlar not
edildi.

a SR b c

Sekil 1. Atesli silahla yaralanmaya bagli sol orbitadan giris ya-
pan yabanci cisim orbita arka duvarindan (a ve b) gegerek sag
parietal bolgeye uzanim gostermektedir. Seyri esnasinda
kontlizyon alani ve sag lateral ventrikilde intraventrikiler

hematom (c) izlenmektedir.

Calismada elde edilen bulgular degerlendirilirken istatistiksel
analizler igin "SPSS Programi" kullanildi. Calisma verileri de-
gerlendirilirken tanimlayici istatistiksel yéntemlerin (orta-
lama, standart sapma) yani sira, niteliksel verilerin karsilasti-
rilmasinda ise Ki-kare testi ve Student-T testi kullanildi. So-
nuglar % 95'lik gliven araliginda, anlamhlik p <0,05 diizeyinde
degerlendirildi.

Bulgular

Kraniyoserebral ASY nedeniyle acil servise gelen 75 hasta de-
gerlendirildi. Bunlarin 58 (%77.33)si erkek, 17(%22.67) si ka-
dindi ve yas ortalamalari erkeklerde 25,39 kadinlarda 22,58
idi. Olgularin 63 (%84)'t 18-74, 12 (%16)’si 0-17 yas grubun-
daydi. Hastalari ¢ocukluk yas grubu (0-17 yas arasi) ile adéle-
san ve yetiskin (18 yas ve Ustl) olarak iki gruba ayirdigimizda
toplam 20 6liim vakasindan 1 tanesi (%5) 0-17 yas grubunda,
19 tanesi (%95) 18 yas ve lstl yani ad6lesan ve yetiskin yas
grubunda izlendi. istatistiksel olarak degerlendirildiginde en
yuksek mortalite oranlarinin 17 yas tizerindeki gruplarda yani
adolesan ve yetiskin dénemindeki hastalarda (%.95) oldugu
saptandi. Ayrica dlenlerin cinsiyetine bakildiginda 3’G (%15)
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kadin, 17’si (%85) erkek idi.

Penetran ASY'li kafa travmasi nedeniyle hastanemize basvu-
ran 75 hastadan 20’si (%26.67) 6lmustir. Penetran ASY ne-
deniyle genel durumu daha kot ve komplike olan hastalarin
olay yerine yakin cevre hastanelerce kabuliinden ziyade
Uglincl basamak diizeyindeki hastanemize sevk edilmesin-
den dolayi, bizim buldugumuz 6lim oranindaki deger 6nceki
benzer ¢alismalara kiyasla daha yiiksek bulunmustur.
Hastanede yatis stireleri kadinlarda ortalama 5 glin (1-53 gin
arasinda), erkeklerde ortalama 8 giin (1-44 giin arasinda) idi.
Hastalara ait kan degerleri incelendiginde; hemoglobin de-
gerleri kadinlarda ortalama % 11,21 (%9,63-%14,16 ara-
sinda), erkeklerde ortalama % 12.77 (%6,88-%20,21 ara-
sinda), beyaz kiire ortalamasi kadinda 13,126 (5,25.-22,87
arasinda), erkekte 16.124 (4,84-37,97 arasinda) idi. Toplam
26 olguda (%34) anemi ve 52 olguda (%69) l6kositoz sap-
tandi. Hastaneye gelis GKS' sine gore olgularin 18’inin (%24)
agir ( GKS <9), 27’sinin (%36) orta (GKS 9-12) ve 30’unun
(%40) hafif (GKS >12) kafa travmasi grubunda oldugu sap-
tandi. Hastalarin giris GKS ve mortalite oranlarina ait bilgiler
tablo 1'de sunulmustur.

Tablo 1. Hastalarin Giris GKS ve Mortalite Oranlari

Gelis GKS Sayi / Yuzde Olen (Sayi) Mortalite (%)
<9 (agir) 18 / %24 13 72
9-12 (orta) 27 | %36 6 22
13-15 (hafif) 30 / %40 1 3
Toplam 75 20 26

GKS: Glaskow Koma Skalasi

Penetran ASY'li hastalara gekilen kraniyoserebral BT sonu-
cuna gore toplam 33 hastada (bazi hastalarda birden fazla
kafa i¢ci kanama tipi olmak Uzere) kafa i¢i kanama izlenmis
olup bunun en sik nedeni 18 hastada (%54) parankimal ka-
nama olarak saptandi. Bunu 7 (%21) hastada subaraknoid, 6
(%18) hastada subdural, 5 (%15) hastada ventrikiiler ve 4
(%12) hastada epidural kanama takip ettigi izlendi. Olen has-
talarin kafa igi kanama ile olan iliskisi tablo 2'de sunulmustur.

Tablo 2. Olen Hastalarin Kafa i¢i Kanama Tipi ile Olan iligkisi

Kafa i¢i kanama tipi Hasta/6lim Mortalite (%)
Epidural 4/0 0
Subdural 6/3 50
SAK 7/4 57
Ventrikiler 5/3 60
Parankimal 18/12 67

Not: Bazi hastalarda birden fazla kafa ici kanama tipi izlenmistir. Oranlar bu
degerlere dayanmaktadir.

Toplam 17 hastada kraniyoserebral kirik tespit edilmis olup
en sik 9 hastada (%53) parietal kemik frakturi olarak izlendi.
Penetran ASY kafa travmali hastalarda 6len ve 6lmeyenlerin
yogun bakim yatis surreleri, kafa i¢i kanamalar (subdural, epi-
dural vb.), kafa kirigi, orta hatta sift, ventrikller basi, beyin
ici 6dem, eslik eden hastalik, vaskiiler hasar ve diger organ
patolojileri ile olan iliskilerinin Ki kare testi ile yapilan deger-
lendirmesi tablo 3'da sunulmus olup buna gore; ventrikile

Atesli silahli beyin yaralanmalarinin radyolojik degerlendirmesi

basisi olanlardaki 6liim orani olmayanlara gére anlamh di-
zeylerde bulunmustur (p=0.017). Yogun bakimda yatanlarin
6lim orani olmayanlara gére anlamh diizeylerde bulunmus-
tur (p<0.001). Beyin parankimal kanamasi olanlarin 6lim
orani olmayanlara gore anlamh diizeylerde bulunmustur
(p<0.001). Beyin 6demi olan hastalarin 6liim orani olmayan-
lara goére anlamh dizeylerde bulunmustur (p=0.003). Ayrica
ventrikiiler kanama ve SAK'i olan hastalarda da 6lim orani
olmayanlara gore anlamliya yakin diizeylerde yiiksek bulun-
mustur (ventrikiler kanama igin p=0.081, SAK igin p=0.056).

Tablo 3. Penetran ASY kafa travmali hastalarda Ki kare tes-
tine gore dlen ve 6lmeyenlerin belirtilen parametrelere gore
iliskisi

Parametreler Olen Olmeyen | P degeri
Yogun Bakim (Var/Yok) 5/15 8/47 <0,001
Subdural Kanama (Var/Yok) 3/17 3/52 =0,178
Epidural Kanama (Var/Yok) 0/20 4/51 =0,215
SAK (Var/Yok) 4/16 3/52 =0,056
Parankimal Kanama (Var/Yok) 8/12 6/49 <0,001
Ventrikiler Kanama (Var/Yok) 3/17 2/53 =0,081
Kafa Kinigi (Var/Yok) 7/13 10/45 =0,124
Orta Hatta Sift (Var/Yok) 2/18 1/54 =0,110
Ventrikile Basi (Var/Yok) 2/18 0/55 =0,017
Beyin Odemi (Var/Yok) 3/17 0/55 =0,003
Ek Hastalk (Var/Yok) 2/18 2/53 =0,278
Vaskiiler Hasar (Var/Yok) 0/20 1/54 =0,544
Diger Organ Yaralanmasi 7/23 25/30 =0,418

Penetran ASY kafa travmali hastalarda 6len ve 6lmeyenlerin
yas ortalamasi, yatis slresi, hemoglobin (Hb), beyaz kire
(Wbc), notrofil, lenfosit degerleriile olan iliskilerinin Student-
T testi ile yapilan degerlendirmesi tablo 4’da sunulmus olup
buna gore; yatis sliresi uzun olan hastalarda 6lim oraninin
O0lmeyenlere gore daha ylksek oldugu bulunmustur
(p<0.019). Eslik eden hastaliklari olan toplam 4 hastada (2
hastada hipertansiyon, 1 hastada aterosklerotik kalp hasta-
lig1, 1 hastada orta serebral arter enfarkti) penetran ASY kafa
travmasi olan hastalarin 6lim oranlari ile istatistiksel agidan
anlamli diizeyde bir iliski bulunmamustir.

Tablo 4. Penetran ASY kafa travmali hastalarda Student-t tes-
tine gore dlen ve 6lmeyenlerin belirtilen parametrelere gére
iliskisi

Parametreler Olen Olmeyen P degeri
Yas Ortalamasi (yil) 25,5+16,6 20,6+16,4 =0,263
Yatig Stresi (gtin) 11,95+14,8 6,0+6,8 =0,019
Hb(%) 11,843,9 12,6%2,1 =0,296
Whc 15,145,2 15,945,9 =0,609
N&trofil 12,4+4,8 12,845,4 =0,781
Lenfosit 1,41+0,80 1,86+1,69 =0,264
Tartisma

Gelismis Ulkelerde 15-44 yas grubunda o6liim ve sakatliklarin
en sik nedenleri arasinda tiim viicut travmalari gelmektedir.
WHO verilerine gore yilda 100.000'de 83,7 oraninda tiim
travmalara bagli 6lGm bildirilmistir. Bu yaralanmalarin biiytk
cogunlugu az gelismis ya da gelismekte olan ilkelerde mey-
dana gelmektedir. Bu oran bizim (lkemizde 100.000'de
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120'dir. Bu yaralanmalarin ise yaklasik lgcte biri merkezi sinir
sistemi yaralanmalarini igerir (16).

TBH'de GKS hem akut dénemdeki degiskenlerin degerlendi-
rilmesi icin yeterli bir yéntem hem de prognozu agisindan be-
lirleyici bir gostergectir (17). Bizim ¢alismamizda hastalar gi-
ris GKS'lerine gore gruplara ayrildiginda ve bunlarin mortali-
teleri karsilastirildiginda agir KT nedeniyle gelen gruptaki
(GKS<9) GKS mortalitenin (%72) en yiiksek oldugu saptandi.
Orta siddetteki KT ile gelen gruptaki mortalite orani %22, ha-
fif KT'yle gelen grupta 6lenlerin mortalite orani ise %3 olarak
belirlendi. Diisiik GKS skoruyla gelen agir kafa travmali has-
talarda mortalite orani daha yiiksek olarak saptandi. McNett
ve arkadaslarinin (17) yaptigi ¢alismayla uyumlu olarak tiim
bu veriler bize hastalarin gelis GKS' lerine gore prognozlari
hakkinda ongoride bulunulabilecegini gosterdi.

Penetran kafa travmalarinda SAK sik gorilen bir patolojidir.
Literatlirde %31 ile %80 arasinda goruldigi rapor edilmek-
tedir. Hatta bu oran Ziyal ve ark. (18) yaptigi ¢calismada % 93'e
kadar ¢cikmaktadir. SAK tek basina sik olarak goriilmese bile
multipl intraparankimal yaralanmalarin bir komponenti ola-
rak sik sik gdzlenmektedir. Yiiksek oranda goriilmesinin ne-
deni kursunun beyin parankimini katetmesi ve vaskiiler yara-
lanmalara neden olmasindan kaynaklanabilir. Pnémosefali,
kompresyon fraktirleri ve beyin 6demi gibi bulgularin olus-
tugu penetran kafa travmali hastalarda SAK mortalite ve
morbiditede artisa neden olmaktadir (19). Bizim calisma-
mizda yaklasik %21,2 olarak bulunmustur. Calismamiza pe-
netran olmayan ASY'ye bagh kafa travmalarini da dahil etti-
gimiz icin literatiirde belirtilen oranlara gore biraz daha az
bulunmustur. Ancak SAK'I olan hastlarda 6lim orani olma-
yanlara gére anlamliya yakin diizeylerde yiiksek bulunmustur
ve bu bulguya gore literatlrle de uyumlu olarak SAK'in mor-
talitede artisa neden oldugunu soyleyebiliriz.

Ventrikiler yaralanma penetran ASY'nin bir komponenti ola-
bilir. BT'de intraventrikiiler yaralanmalarda intraventrikiler
hemoraji, hava ya da yabanci cisim sik gorilen bulgulardir.
intraventrikiiler hemoraji merminin direkt ventrikiile penet-
rasyonu ya da merminin seyri esnasinda ventrikll duvarinda
yarattigi gerilme stresine sekonder olusan vaskiler yara-
lanma sonucunda meydana gelir. BT'de ventrikiler yara-
lanma tespit edilmesi kot prognoz gostergesidir
(18,20,21,22,23). Bizim ¢alismamizda da ventrikiiler kana-
masi olan hastalarda 6liim orani olmayanlara gore anlamliya
yakin diizeylerde yiksek bulunmus olup kotl prognoz ile ilis-
kili oldugunu séyleyebiliriz.

Dural sinls yaralanmasi ASY'li hastalarin yaklasik %10'unda
gorulmektedir (24). Bizim ¢alismamizda dural siniis yaralan-
masi literatirle karsilastirildiginda ¢ok az yiksek bulunmus-
tur (%12,1). Bunun nedenini calismamiza dahil ettigimiz has-
talarin buyuk bir kisminin bélgemizde yasanan atesli silah ya-
ralanmalarinin ¢cok yasandigi bir bélgede olmasi nedeniyle ol-
dugu disunulmektedir.

Penetran kraniyoserebral yaralanmalarda en yikici tip kafa-
nin mermi, sarapnel pargasi vb ile olan yaralanmalaridir. Bu
yikici etki en belirgin olarak ¢ok yiiksek hizli atesli silahlardan
ya da ¢ok yakin mesafeden kafaya ates edilen silahtan ¢ikan
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mermi ile olur. Beyinde ategsli silahtan ¢ikan merminin veya
sarapnel parcasinin izledigi yolda degisik derecelerde kavi-
tasyonlar olusur. Bu kavitasyonlarin boyutu mermi ya da sa-
rapnel pargasindan daha blyuaktlr. Ajanin (mermi ¢ekirdegi,
sarapnel pargasi vb.) gegcisi esnasinda olusturdugu etkiler;
beyinde perkiisyon dalgasi, kafada kiriklar ve néral hiicre
membranlarinda yaygin destriiksiyondur. Yaralanmadan he-
men sonra kinetik enerji aktarimi sonucunda intrakranial ba-
sing belirgin yiikselir. intrakranial basingtaki bu ani yiikselis
yavas bir sekilde zamanla azalmaya baslar. Fakat basing int-
rakranial kanama ya da progresif beyin 6demi nedeniyle ye-
niden yikselir (25).

Kraniyoserebral ASY'de radyolojik degerlendirme genellikle
yakin kafa travmalarindan daha komplekstir. Primer olarak
bir gok anatomik yapilar hasarlanir. 1972'den beri BT travma-
tik kafa yaralanmalarinda en 6nemli ve tek tani araci olmus-
tur. Tim kraniyoserebral ASY'li hastalara BT ¢ekilmelidir (kli-
nik olarak penetrasyon kaniti olsun ya da olmasin, kurtarilma
Umidi olmayanlarda, klinik ve norolojik olarak 6li gibi olan-
larda, klinik olarak cerrahi miidahaleye zorunlu olanlarda)
(26). BT'de teknolojide ki hizli gelismeye bagh olarak artik
tiim beyin ¢ok daha kisa bir sire icerisinde taranabilmekte-
dir. Bu sebeple BT ¢ekimi hastaya ciddi bir zaman kaybina ne-
den olmamaktadir. Zaman kaybina neden olabilen ve esas za-
manla yarisa ihtiya¢ duyulan yer BT ye ulastirilmasi asama-
sindaki prosediirlerdir.

Penetran kraniyoserebral travmalarda enfeksiyon tek ve en
onemli ge¢ komplikasyondur. Konu ile ilgili yapilan ¢alisma-
lardan bir kismi ASY nedeniyle olusmus kemik fragmanlarini
enfeksiyona neden olabilecegi icin ¢ikarmayi 6nermektedir
(27,28). Penetran kraniyoserebral travmalarda genellikle
merminin kafatasina giris yerinde fraktiirler meydana gel-
mektedir. Mermi gekirdeginin silahtan ¢ikis hizina bagl ola-
rak kafatasi kemikleri sach deri ile birlikte durayi da yirtarak
mermi cekirdegi ile beraber beyin parankim dokusu icerisine
suriklenmektedir. Bu fragmanlar enfeksiyon ihtimalini arttir-
maktadir. Bununla birlikte bazi ¢calismalarda ise kemik frag-
manlarinin gikartilmasinin enfeksiyon riskini arttirmadigini,
ancak kemik fragmani skalp ya da sag ile birlesik ise riskin 10
kat arttigini belirtmektedir (29).

Posttravmatik epilepsi penetran kafa yaralanmalari ile iligkili
bir diger komplikasyondur. Beyin hasari biyikligi ile koma
arasinda pozitif bir iliski vardir. Ayrica konu ile ilgili bir kag
calismada nobeti olan hastalarin morbidite ve mortalitesinde
artis oldugu belirtilmistir (30,31). Bununla birlikte posttrav-
matik epilepsinin 6lum ile iliskili olmadigini belirten ¢alisma-
lar da bulunmaktadir (25,32). Bizim ¢alismamiza dahil edilen
hastalarda posttravmatik epilepsi goriilmistir, ancak epilep-
sinin 6lim ile iligkisi tespit edilmemistir.

Ulkemizde kayitlarin yetersizligine bagli olarak elimizde ista-
tistiksel anlaml bir sonu¢ olmamasina ragmen, klinik dene-
yimlerimiz bize hastalarin travma ani ile tibbi veya cerrahi gi-
risim arasindaki slire uzadikca mortalite ve morbiditesinde
artis oldugunu gostermistir. Hastalarin hastaneye gelisleri
mimkin oldugunca kisa siirede gercgeklestirilmeli, 6zellikle
kafa travmali hastalarda resusitasyon hemen yapilmali, tani
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radyolojik ve klinik verilerle ¢ok hizli bir sekilde konmali, tibbi
ve cerrahi tedaviye olabildigince kisa stirede baslanmalidir.
Sonug olarak BBT'nin hafif ASY''ye bagh kafa travmali hasta-
larda daha selektif kullanilmasinin, saghk sisteminde gider
yukuni azalttigi, acil servis kalabaligini ve tomografi cihazla-
rinin bulunmadig kirsal kesimlerden gereksiz sevkleri 6nle-
digi soylenebilir.

Penetran kafa ASY'ler genellikle fatal klinik gidisati olan ve
derhal radyolojik yonteme ve klinik bulgulara ihtiya¢ duyulan
bir durumdur.

Beyin 6demi, parankimal kanamasi, ventrikiile basisi olan
hastalarda 6lim oraninda artis gorilmustir. Ayrica giris
GKS’si agir olanlarin mortalite orani, hafif ve orta dizeyli
olanlara gore ylksek saptanmistir.

TBH'de yaralanmanin akut dénemindeki degiskenlerle hasta-
nin prognozu arasinda baglanti vardir ve GKS hem akut do6-
nemdeki degiskenlerin degerlendirilmesi igin yeterli bir yon-
tem, hem de prognozu agisindan belirleyici bir géstergectir.
Bu ¢alismamiz sonucunda elde edilen bilgilerin ileriye yonelik
olarak ASY’li kafa travmali hastalarda ilk miidahalede, gerek-
lilik halinde cerrahi acil girisime karar verilmesi asamasinda
ve diger acil hizmetlerin planlanmasinda gerekli veri tabani
olusturulmasina katki saglayacagi kanaatindeyiz.
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Rekurren Aftoz Stomatit Hastalarinda Temporomandibular Eklem

Disfonksiyonunun Arastiriimasi

Bilgehan KOLUTEK AY! "' Mustafa TUNA!

Isanlurfa Egitim ve Arastirma Hastanesi Fiziksel Tip ve Rehabilitasyon Klinigi Sanliurfa, TURKIYE

0Oz

Amag: Agiz ici agrili ve kronik bir durum olan Rekurren Aftéz Stomatit hastaliginda hastalar yemek yemede ve agiz acip
kapamada zaman zaman giicllik yasayabilmektedir. Agrili olan Rekurren Aft6z Stomatit temporomandibular eklem gev-
resindeki kaslarda spazma neden olabilmektedir. Bu sebepten Rekurren Aftéz Stomatit hastaligi olan kisilerde tempo-
romandibular eklemin etkilenip etkilenmedigini belirlemek igin Temporomandibular Eklem Disfonksiyonu arastirmasini
planladik.

Materyal ve metod: Calismaya Deri ve Ziihrevi Hastaliklar uzmani tarafindan Rekurren Aftoz Stomatit tanisi almis, ¢a-
lisma kriterlerine uyan 50 hasta grubu ve 50 saghkl gonulliden olusan kontrol grubu dahil edildi. Hastalarin ve saglikh
gonullulerin hepsine FonsecaAnamnestik Anketi uygulandi . Fonseca Anamnestik Anketi’nde temporomanidular ek-
lemde bozukluk ¢ikan hastalara Helkimo Klinik Disfonksiyon indeksi uygulanarak Temporomandibular Eklem Disfonksi-
yonu’nun siddeti belirlendi. Cikan sonuglarin hasta grubu ve kontrol grubu olarak karsilastirmalari yapildi. Rekurren
Aft6z Stomatit ile Temporomandibular Eklem Disfonksiyonu arasindaki iliski olup olmadigi incelendi. Bruksizmin Tem-
poromandibular Eklem Disfonksiyonu ve Rekurren Aftéz Stomatit ile iligkisi incelendi.

Bulgular: Hasta grubunda bulunanlarin %52’si erkek ve %48’i kadin olup, kontrol grubunda bulunanlarin %56’si erkek
ve %44’0 kadind. Cinsiyet agisindan gruplar arasinda anlamli fark gériilmemistir. Hasta grubunda Temporomandibular
Eklem Disfonksiyonu ve bruksizm goriilme orani kontrol grubuna gére anlamli sekilde yiiksek bulunmustur (p<0.001).
Kontrol grubunda Helkimo Klinik Disfonksiyon indeksi’ne gore siddetli Temporomandibular Eklem Disfonksiyonu sap-
tanmazken, hasta grubunda 18 hastada Helkimo Klinik Disfonksiyon indeksi ciddi olarak bulunmustur. Oral aft sayisi ile
Temporomandibular Eklem Disfonksiyonu ve bruksizm arasinda anlamli iligki bulunamamuistir.

Sonug: Rekurren Aftoz Stomatit hastalarinda bruksizm ve Temporomandibular Eklem Disfonksiyonu kontrol grubuna
gore anlamli yiiksek bulunmustur. Bruksizm, Temporomandibular Eklem Disfonksiyonu olan hastalarda, Temporoman-
dibular Eklem Disfonksiyonu olmayan hastalara gére daha yiksek oranda bulunmus olup, ¢alismamiz literatlri destek-
lenmektedir.

Anahtar Kelimeler: Rekurren Aftéz Stomatit, Temporomandibular Eklem, Bruksizm

Abstract

Background: Patients with recurrenous aphthous stomatitis disease, which is a painful and chronic oral condition, may
experience difficulty in eating and opening and closing the mouth from time to time. Painful Recurrenous Aphthous
Stomatitis can cause spasm in the muscles around the temporomandibular joint. For this reason, we planned the Tem-
poromandibular Joint Dysfunction study to determine whether the temporomandibular joint is affected in people with
Recurrenous Aphthous Stomatitis disease.

Materials and Methods: A group of 50 patients who were diagnosed With Recurrenous Aphthous Stomatitis by a Der-
matology and Venereal Diseases specialist and met the study criteria and a control group consisting of 50 healthy vo-
lunteers were included in the study. The Fonseca Anamnestic Questionnaire was administered to all patients and he-
althy volunteers. The severity of Temporomandibular Joint Dysfunction was determined by applying the Helkimo Clini-
cal Dysfunction Index to patients with temporomandibular joint disorders in Fonseca Anamnestic Questionnaire. The
results were compared between the patient group and the control group. The relationship between Recurrenous
Aphthous Stomatitis and Temporomandibular Joint Dysfunction was examined. The relationship of bruxism with Tem-
poromandibular Joint Dysfunction and Recurrenous Aphthous Stomatitis was examined.

Results: Of those in the patient group, 52% were men and 48% were women, while 56% of those in the control group
were men and 44% were women. There was no significant difference between the groups in terms of gender. The
incidence of Temporomandibular Joint Dysfunction and bruxism in the patient group was found to be significantly hig-
her than in the control group (p<0.001). While no severe Temporomandibular Joint Dysfunction according to Helkimo
Clinical Dysfunction Index was detected in the control group, Helkimo Clinical Dysfunction Index was found to be severe
in 18 patients in the patient group. No significant correlation was found between the number of oral aphthae and
Temporomandibular Joint Dysfunction and bruxism.

Conclusions: Bruxism and and Temporomandibular Joint Dysfunction were found to be significantly higher in Recurre-
nous Aphthous Stomatitis patients compared to the control group. Bruxism was found at a higher rate in patients with
Temporomandibular Joint Dysfunction than in patients without Temporomandibular Joint Dysfunction, and the litera-
ture of our study is supported.

Key Words: Recurrent Aphthous Stomatitis, Temporomandibular Joint, Bruxism
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Giris

Rekurren Aftéz Stomatit (RAS) oral mukozada agrili yuvarlak,
oval tlserasyonlarla karakterize kronik inflamatuar bir hasta-
liktir. Toplumda gorilme sikligi %5 ile %25 arasinda degis-
mektedir. Gorilme sikligi cinsiyet farki gozetmezken, 2.de-
katta artmakta olup 3. dekatta pik yapmaktadir (1). Hastalk
minor aft, major aft ve herpetiform Ulser olmak tizere 3 ayri
klinik tabloda kendini gosterebilmektedir. Etyopatogenezi
tam aydinlatilamamis olup multifaktéryel oldugu dusiinul-
mektedir. Hastalarin imminolojik ve hormonal durumu, has-
talarda tespit edilen demir eksikligi, B12 eksikligi, folat eksik-
ligi gibi durumlar RAS icin predispozan durum olup, genetik
yatkinlk, travma ve stres gibi faktorler RAS olusumunu kolay-
lastirmaktadir (2). Agri hastalarda gériilen temel klinik semp-
tom olup, yutkunma, gigneme gibi oral fonksiyonlarda zayif-
liklarin olugmasina sebep olabilmektedir. Tanisi anamnez ve
lezyonun tipik gérinimine gore konur. Rekurrens goster-
mesi, kendini sinirlamasi, tipik goriintlsi ve agrili olusu te-
mel 6zellikleridir. Aftlar skar birakmadan 2 hafta icinde iyiles-
mektedir. Tedavisinde topikal ilaglar kullanilabilmektedir.
Hastalardaki predispozan faktorlerin tedavisi de gerekebil-
mektedir (3, 4).

Temporomandibular Eklem Disfonksiyonu (TMED) ¢ene ekle-
minde agri, eklem hareket agikligi azalmasi ile kendini goste-
ren bir fonksiyon bozuklugudur. Toplumda gorilme sikhg
%10-15 diizeylerindedir. Kadinlarda erkeklerden 2 kat sik
rastlanmakta olup 20’li yaslar ile 40 yas arasi pik yapmaktadir
(5). TMED hastalarinda bas 6nde postiir, migren, fibromiyalji,
bruksizm, irritable barsak sendromu gibi durumlara da rast-
lanabilmektedir. TMED’na etyolojik agidan bakildiginda mul-
tifaktoryel oldugu, sosyal, duygusal ve kognitif komponenti-
nin oldugu gosterilmistir. TMED’nda ¢igneme kaslarina ait
miyofasyal agri, kas spazmi, kasin ko-kontraksiyonu gibi du-
rumlar gorilebilmektedir. Temporomandibular eklemin ken-
disine ait disk deplasmanlari, dislokasyon, eklemin yapisal
uyumsuzlugu gibi durumlar gérilebilmektedir. Temporo-
mandibular eklemi etkileyen inflamatuar patolojiler, eklem
ylzeyinin yapisal uyumsuzlugu, kronik mandibular hipomo-
bilite ve gelisimsel bozukluklar gibi klinik durumlar TMED ya-
pabilmektedir (6). TMED’nu taklit eden dis ¢urukleri ve apse-
leri, liken planus, herpes zoster, herpes simpleks, siniizit ve
trigeminal nevralji gibi durumlar da temporomandibular ek-
lem (TME) agrisi yapabilmektedir (7). TMED arastirmalarinda
Fonseca Anamnestik Anketi (FAA), Helkimo Klinik Disfonksi-
yon indeksi (HKDI) ve Temporomandibular Rahatsizlik Aras-
tirma Teshis Kriterleri kullanilir (8, 9).

Bruksizm, American Academy of Sleep Medicine 2014 kriter-
leri tarafindan belirlenen kriterler ¢cercevesinde tanisi konan
parafonksiyonel bir aliskanlk olarak degerlendirilen bir tani-
dir. Hastalarda uyku esnasinda gozlenen istemsiz, ritmik ¢ig-
neme kasi aktivitesidir. Bruksizm dis ve oral yapilari etkile-
mekle kalmayip cigneme kaslarinda agri, disfonksiyon, ko-
nusma ve yutma bozukluklari, yorgunluk ve bas agrisi gibi du-
rumlara da sebebiyet verebilmektedir.

Kiriklara, muskuloskeletal sistemde agri ve disfonksiyonlara,
¢igneme, konusma, yutma ve oral fonksiyon problemlerine,
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yorgunluk ve temporal bas agrilarina neden olabilmektedir.
Bruksizmin goriilme sikliginin yetiskinlerde % 9, cocuklarda %
14-20, 18-29 yas arasi geng yetiskinlerde % 13, 60 yas Usti
grupta ise ortalama % 3 civarinda oldugu bildirilmistir (10).
Magnusson ve ark. yaptigi, 20 yil boyunca takip edilen 420
bireyin incelendigi bir galismada bruksizm ile TMED arasinda
anlamli bir iliski oldugu gosterilmistir (11).

Biz bu calismada RAS hastalari ile saglkl gonillilerden olu-
san kontrol grubunu TMED varligi ve bruksizm agisindan
arastirdik. Oral aft, TMED ve bruksizm iliskisini inceledik. Li-
teratlirde RAS hastalarina spesifik TMED arastirmasi yapilan
ilk calismadir.

Materyal ve Metod

Calismamiza Harran Universitesi Klinik Arastirmalar Etik Ku-
rulun’dan onay alindiktan sonra Deri ve Zlhrevi Hastaliklar
uzman hekimi tarafindan RAS tanisi alan, aktif oral afti olma-
yan, bilinen agiz ici dokiintill hastaligi olmayan, yiz kemik-
lerini ilgilendiren konjenital veya sonradan kazanilmis pato-
lojisi olmayan, TMED tanisi almamis, TME’i ilgilendiren infla-
matuar ve travmatik rahatsizligi olmayan, TME ve gevresini
ilgilendiren operasyon 6ykilsi olmayan, 18 yasindan biyik,
65 yasindan kiigiik,gebe olmayan 50 goniilli kisi hasta grubu
olarak dahil edildi. Kontrol grubuna ise RAS tanisi almamis,
bilinen agiz i¢ci dokuntilld hastaligi olmayan, yiz kemiklerini
ilgilendiren konjenital veya sonradan kazanilmis patolojisi ol-
mayan, TMED tanisi almamis, TME’i ilgilendiren inflamatuar
ve travmatik rahatsizligi olmayan, TME ve gevresini ilgilendi-
ren operasyon Ooykisi olmayan, 18 yasindan buyiik, 65 yasin-
dan kiiglik , gebe olmayan 50 goniillt kisi dahil edildi.

Hasta ve kontrol grubuna FAA uygulandi. FAA sonucunda
TMED diisiinilen hastalara HKDi uygulanarak TMED siddeti
belirlendi. FAA basit olmasi, hizli sonug vermesi ve maliyet
uygunlugu gibi sebeplerle TMED taramalarinda sikga kullani-
lan, Turkce guivenirligi yapilmis bir testtir. FAA 10 sorudan
olusan bir ankettir. FAA’de eklem, bas ve boyun agrisi, ¢ig-
neme aktivitesi sirasinda agri, parafonksiyonel aliskanliklar,
eklem hareket agikliginin azalmasi, okliizyonun bozulmasi ve
emosyonel stres hakkinda sorular yer almaktadir. Anketteki
sorulara katihmci “Evet”, “Bazen” ve “Hayir” cevabini ver-
mektedir. Her “Evet” cevabi icin 10 puan, “Bazen” cevabi icin
5 puan ve “Hayir” cevabi icin sifir puan olarak hesaplama ya-
pilir. Kisinin tiim puani toplanarak toplam anket puani elde
edilir. Bu puanlamaya gore 0-15 arasi puan TME’de bozukluk
yok, 20-45 arasi puan TME’de hafif diizeyde bozukluk, 50-65
TME’inde orta diizeyde bozukluk, 70-100 arasi puan TME’de
ciddi diizeyde bozukluk seklinde degerlendirilir (12). HKDI
1974 yilinda Dr.Helkimo tarafindan olusturulan kullanima
acik bir testtir.

TMED degerlendirilmesinde sik kullanilan testlerden biridir.
Helkimo ya gére TMED’nu; cene eklem hareket kisitlihgi, ek-
lemde klik sesi ve subluksasyon gibi durumlari iceren TME
bozuklugu, mastikator kas grubunda palpasyonla agri varhgi,
TME palpasyonunda agri, mandibular harekette agri ve man-
dibular eklem hareket agikligini igeren 5 ana klinik bulgudan
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olusmaktadir. Bulgularin her biri muayeneyi yapan hekim ta-
rafindan “0”, “1” ya da “5” puan olarak hesaplanir. Toplam
disfonksiyon indeksi 5 bulgudan ¢ikan sonugclarin toplanmasi
ile elde edilir. Toplam skora goére 1-4 arasi puani olanlar hafif
TMED, 5-9 orta TMED, 10-25 siddetli TMED olarak belirlenir
(13).
Hastalar bruksizm agisindan American Academy of Sleep Me-
dicine 2014 kriterlerine gore sorgulanmis ve tani konmustur
(14). Taniicin asagida yazan A ve B maddelerinin karsilanmasi
gerekir.

A-Uykuda dis sikma seslerinin sikca ya da diizenli olarak
duyulmasi,

B-Asagidaki klinik bulgulardan bir ya da daha fazlasinin
olmasi,
1-Uykuda dis sikma ile uyumlu anormal dis aginmalarinin go-
ralmesi
2-Sabahlari ¢ene kaslarinda gegici agri veya yorgunluk;
ve/veya temporal bas agrisi; ve/veya dis gicirdatmaya bagli
sabahlari uyanma sirasinda ¢enede kilitlenme.

istatistiksel analizi

istatistiksel analizler SPSS (Statistical Packagefor Social Scien-
ces; SPSS Inc., Chicago, IL) 22 paket programinda degerlendi-
rilmistir. Calismada tanimlayici veriler kategorik verilerde n,
% degerleri, slrekli verilerde ise ortalamatstandart sapma
(Ort+SS) degerleri ile gosterilmistir.

Gruplar arasi kategorik degiskenlerin karsilastiriimasinda ki-
kare analizi (PearsonChi-kare) uygulanmistir. Strekli degis-
kenlerin normal dagilima uygunlugu Kolmogorov-Smirnov

Tablo 1. Gruplarin tim 6zelliklerinin karsilastirilmasi
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testi ile degerlendirilmistir. ikili gruplarin karsilastirilmasinda
student t testi kullanilmistir. ikiden fazla degiskenlerin karsi-
lastirilmasinda OneWay ANOVA analizi yapilmistir. Analiz-
lerde istatistiksel anlamlilik diizeyi p<0.05 olarak kabul edil-
mistir

Bulgular

Calismaya 50 hasta ve 50 kontrol olmak {izere toplam 100
katilmc dahil edilmistir. Hasta grubunda bulunanlarin yas
ortalamasi 30,418,6 ve kontrol grubunda bulunanlarin yas
ortalamasi 30,67,8 bulunmus olup gruplar arasinda yas agi-
sindan anlamli farklilik gérilmemistir (p=0,904). Hasta gru-
bunda bulunanlarin %52’si (n=26) erkek ve %48’i(n=24) ka-
din olup kontrol grubunda bulunanlarin %56’s1 (n=28) erkek
ve %44’ (n=22) kadindir. Gruplar arasinda cinsiyet agisindan
anlamli farklilik gérilmemistir (p=0,834).

Hasta grubunda TME’de fizik muayenede ses olma orani
(%64) kontrol grubunda ses olma oranindan (%10) anlamh
sekilde yiksek bulunmustur (p<0,001). Hasta grubunda
FAA’'ne gore TMED olma orani (%84) kontrol grubunda TMED
olma oranindan (%28) anlamh sekilde yiksek bulunmustur
(p<0,001). Hasta grubunda bruksizm goérilme orani (%48)
kontrol grubunda bruksizm gorilme oranindan (%10) anlamh
sekilde ylksek bulunmustur (p<0,001). Hasta grubunda
TMED saptanan hastalarin %36’sinda HKDi’'ne gére ciddi
TMED bulunurken kontrol grubunda HKDi’'ne gére ciddi
TMED saptanmamistir. HKDi’ne gore hasta grubunda TMED
orta ve ciddi siddet orani daha ylksektir. (Tablo 1).

Hasta Kontrol
Sayi | % Sayi % P
Yas, Ort+SS 30,418,6 30,617,8 0,904
. Erkek 26 52,0 28 56,0 «
Cinsiyet Kadin 24 48,0 22 44,0 0,688
. Iciyor 17 34,0 18 36,0 x
Sigara icmiyor 33 66,0 32 64,0 0,834
Tek tarafta ses 22 44,0 3 6,0
TME’de ses iki tarafta ses 10 20,0 2 4,0 <0,001"
Ses yok 18 36,0 45 90,0
ITME yok 8 16,0 36 72,0
Hafif 18 36,0 11 22,0
Orta 12 24,0 2 4,0
FAA Ciddi 12 24,0 1 2,0 <0,001"
Hafif 13 26,0 6 12,0
Orta 11 22,0 6 12,0
Ciddi 18 36,0 0 ,0
. \Var 24 48,0 5 10,0 *
Bruksizm Nok 26 52.0 5 90,0 <0,001

*Kikare analizi, ""Student t testi uygulanmistir.

Hasta grubunda bruksizm olanlarin yas ortalamasi bruksizm
olmayanlarin yas ortalamasindan anlamli sekilde yiiksek bu-
lunmustur (p=0,035). Sigara icenlerde bruksizm gorilme
orani (%70,6) sigara icmeyenlerden (%36,4) anlamli sekilde

ylksek bulunmustur (p=0,022). TME’de tek tarafta ses olan-
larin %59,1’inde, iki tarafta ses olanlarin %80’inde ve ses ol-
mayanlarin %16,7’sinde bruksizm gérilmis olup aralarinda
anlaml farkhlik gérilmistir (p=0,002). FAA'ne gére TMED
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olanlarin %57,1'inde bruksizm goriilmis olup aralarinda an-
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lamli farkhlik gértlmastir (p=0,004) (Tablo 2).

Hasta grubunda cinsiyetler arasinda yas, sigara icme du- ve
rumu, oral aft sayisi, TME’de ses, FAA ve HKDI agisindan an-

lamli farkhhk gorilmemistir (p>0,05)(Tablo 3).

Hasta grubunda sigara igenlerin yas ortalamasi icmeyenlerin

TMED
(p>0,05)(Tablo 4).
TME’de ses, TMED olanlar arasinda oral aft sayisi agisindan
anlaml farklilik gériilmemistir (p>0,05) (Tablo 5).

acisindan anlamli

Tablo 2. Bruksizm varligina gore hasta grubunun tiim parametrelerin karsilagtiriimasi

yas ortalamasindan anlamli sekilde yuksek bulunmustur
(p=0,048). Sigara icme durumu ile oral aft sayisi, TME’de ses
farkhhik  goridlmemistir

Bruksizm var Bruksizm yok
Sayi | % Say!i % P
Yas, Ort+SS 33,1181 28,0+8,5 0,035™
Erkek 13 50,0 13 50,0
Cinsiyet - - 0,768"
instye Kadin 11 45,8 13 54,2 '

. iciyor 12 70,6 5 29,4 .
Sigara icmiyor 1 36,4 21 63,6 0,022
Oral aft sayisi, Ort+SS 8,2+6,4 9,8+7,2 0,399

Tek tarafta ses 13 59,1 9 40,9
TME’de ses iki tarafta ses 8 80,0 2 20,0 0,002"
Ses yok 3 16,7 15 83,3
ITMED var 24 57,1 18 42,9
TMED L L 0,004"
TMED yok 0 0 8 100,0
*Kikare analizi, ""Student t testi uygulanmistir.
Tablo 3. Cinsiyete gore hasta grubunun tiim parametrelerin karsilastiriimasi
Erkek Kadin
Sayl | % Sayi % P
Yas, Ort+SS 31,8+7,5 28,9+9,7 0,241

. iciyor 11 42,3 6 25,0 .

S - 0,197

lgara icmiyor 15 57,7 18 75,0
Oral aft sayisi, Ort+SS 9,1+7,2 9,0+6,5 0,953

[Tek tarafta ses 15 57,7 7 29,2
TME’de ses iki tarafta ses 4 15,4 6 25,0 0,127"
Ses yok 7 26,9 11 45,8
\Var 23 88,5 19 79,2 .
TMED Yok 3 11,5 5 20,8 0,456
“Kikare analizi, ~’Student t testi uygulanmustir.
Tablo 4. Sigara icme durumuna goére hasta grubunun tim parametrelerin karsilastiriimasi
Sigara igiyor Sigara igmiyor
Sayl | % Sayi | % P
Yas, Ort+SS 33,818,6 28,7+8,3 0,048"
Oral aft sayisi, Ort+SS 10,3%6,8 8,416,8 0,361
Tek tarafta ses 10 58,8 12 36,4
TME’deses iki tarafta ses 3 17,6 7 21,2 0,291"
Ses yok 4 23,5 14 42,4
Var 16 94,1 26 78,8 .
TMED Yok 1 5,9 7 21,2 0,237
“Kikare analizi, ""Student t testi uygulanmistir.
Tablo 5. TME’de ses ve TMED’una gore oral aft sayisinin karsilastiriimasi
Oral aft sayisi
ort:ss P
Tek tarafta ses 10,748,4
TME’de ses iki tarafta ses 8,0%5,8 0,307"
Ses yok 7,614,6
[TME var 9,1+7,0
TMED —— 0,220"
ITME yok 8,9+5,8

*OneWay ANOVA analizi,

“Student t testi uygulanmistir.
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Tartisma

RAS oral mukozada oval veya yuvarlak tlserasyonlarla karek-
terize, kendiliginde 2 hafta icerisinde skar birakmadan iyile-
sen kronik inflamatuar bir hastaliktir. Etyopatogenezi heniiz
tam aydinlatilamamis olup multifaktoryel oldugu dusinal-
mektedir. Yapilan ¢alismalarda RAS’in cinsiyet farki gozet-
medigi gorilmis olup ¢alismamizda da RAS’in cinsiyet farki
gozetmedigi tespit edildi. Bu durum literatir ile uyumlu idi.
Stres ve genetik yatkinlik aft olusumunu kolaylastiran bir fak-
tor olup demir eksikligi, B12 eksikligi, hormonal bozukluklar,
imminolojik bozukluk gibi durumlar predispozan faktorler-
lerdendir. Agri hastalarda gorilen temel semptom olup
yutma ve ¢igneme bozuklugu yapabilmektedir. Tedavisinde
predispozan faktorlerin ortadan kaldirilmasiyla birlikte te-
mel olarak topikal ilaglar kullanilmaktadir (1-4).

TMED cene ekleminde agr ve eklem hareket agikliginda
azalma ile giden, kadinlarda erkeklere nispeten 2 kat fazla
gorilebilen bir fonksiyon bozuklugudur. Calismamizda
TMED gorilme sikhigr agisindan cinsiyetler arasinda anlamh
farkhlik bulunmadi. Etyolojisi multifaktoryel olup sosyal,
duygusal ve kognitif komponentleri de bulunmaktadir.
TMED bas 6nde postiir, migren, bruksizm, fibromiyalji, irri-
table barsak sendromu gibi durumlarla birliktelik gosterebil-
mektedir (5-9).

Bruksizm American Academy of SleepMedicine 2014 kriter-
leri tarafindan belirlenen kriterler gcergevesinde tanisi konan
parafonksiyonel bir aliskanlk olarak degerlendirilen bir tani-
dir. Ozellikle cigneme kaslarinda miyofasyal tetik noktalar,
cigneme aliskanligindan degisiklikler ve ¢igneme giicligu, sa-
bah ¢cene agrisi ile uyanma gibi durumlar sebebiile TMED ya-
pabilecegi gosterilmistir (11).

Calismamizda RAS tanisi alan hastalarin TMED bozuklugu an-
lamli derecede yiiksek bulunmustur. Ayrica TMED olan has-
talarin HKDI’ne gére TMED siddeti kontrol grubuna gére an-
lamli derecede yiiksek bulunmustur. Daha 6nce RAS ile
TMED arasindaki iliskiyi arastiran klinik bir calismaya rastla-
madik ancak agiz ici eroziv karakterle giden agiz ici dokin-
tuli hastaliklar olanlarda TMED olusabilecegini ileri siiren
vaka yayinlari mevcuttur. Bu vaka yayinlarinda, olusan skar-
dan dolay1 TME ankilozu olabilecegi ve ankiloza baglanan bir
TMED olusabilecegi ileri strilmustir.(15). Yapilan bir ¢alig-
mada psoriazisi olup artiriti olmayan hastalarda ¢igneme
kaslarindaki agriya bagh olarak TMED sikhigi saghkli kisiler-
den daha yiiksek oldugu gosterilmistir (16). Yine benzer bir
calismada psoriazisi olup artriti olmayan hastalarda TMED
saglkli kisilere oranla daha yilksek olarak bulunmustur (17).
Muhtemelen agiz icinde agril bir lezyonu olmasi oral ve ¢ig-
neme kaslarinda spazm ve gerginlik yapabilmektedir. Bu da
TME (zerine binen yiikiin artmasina ve TMED’nun olusma-
sina neden olabilmektedir.

RAS lezyonu agrili olup oral mukozada ve gigneme kaslarinda
gerginlige neden olabilir. Calismamizda RAS'i olanlarda bruk-
sizm orani yiksek bulunmustur. Toplumda TMED ve bruk-
sizm gorilme orani %10-20 arasinda iken ¢alismamizda RAS
olanlarda TMED ve bruksizmin yiiksek bulunmasi RAS'in

Rekurren Aft6z Stomatit Hastalarinda Temporomandibular Eklem Disfonksiyonunu

Bruksizm ve TMED igin predispozan bir faktér oldugunu goés-
terebilir. Yine bruksizm ve TMED iliskisini arastiran birgok ¢a-
lismada bruksizm olanlarda TMED’na daha sik rastlandigi
gosterilmistir (18). Bizim ¢alismamizda bunu destekler nite-
likte olup literatiir ile uyumlu idi. inflamatuar Barsak Hasta-
hginda agiz ici bozukluklar ve bruksizm iligkisini arastiran bir
¢alismada; RAS ile TMED arasinda bir iliski kurulamamis fa-
kat bruksizm ile TMED arasinda pozitif korelasyon oldugu
gosterilmistir (19). Calismamiz hem RAS ile bruksizm hem
de RAS ile TMED arasinda anlamli derecede bir iliski oldu-
gunu gostermistir. Calismamizda sigara icenlerde bruksizm
oraniigmeyenlere kiyasla daha yiiksek bulunmustur. Yapilan
calismalarda sigara, emosyonel stres, anksiyete bozuklugu,
uyku bozukluklari gibi durumlarin bruksizm igin risk faktéru
oldugu gosterilmistir (20). Calismamizin sonuglari bruksizm
ile sigara iliskisinin literatur ile uyumlu oldugunu géstermek-
tedir.

Calismamizda hasta grubunda bruksizm ve TMED sikhgin
artma sebebinin; RAS’in agrili ddnemlerinde ¢igneme kasla-
rinda gerginlik ve spazm yaparak ¢igneme fonksiyonlarini et-
kilemesi ve agiz acip kapamada zorluk olusturmasi olabilece-
gini distindiik. Oral aft sayisinin bruksizm ve TMED ile ilisk-
sinin olmayigi RAS hastaliginda oldugu gibi TMED ve bruksiz-
min etyolojisinde psikososyal faktorerin etken olmasi olabi-
lir. Anksiyete diizeyi, emosyonel stres, uyku bozukluklari gibi
durumlar RAS, bruksizm ve TMED icin ortak etyolojik faktor-
ler olarak sayilabilmektedir. Oral aftin iyilesirken skar birak-
mamasi da TMED durumunun belki de aftin kendisinden zi-
yade hastanin psikososyal faktorlerinin zemin hazirlamasi
olabilir.

Agiz ici eroziv veya non-eroziv dokiintuli hastaliklar ile giden
hastalarda yapilacak, katilimci sayisinin yiksek oldugu calis-
malar bu konuyu aydinlatmaya yardimci olacaktir.
Calismamizin kisitliligi mevcut olup bu konuda literatiirde
calisma yapilmamis olmasidir.

Calismamizdan cikarilan sonug, Rekurren Aftéz Stomatit has-
talarinda TMED’unun genel topluma gore sik gorilebilecegi,
agiz acip kapamaktaki zorlugun sadece afta bagh olmayabi-
lecegi, hastalarin bruksizm ve TMED agisindan sorgulanmasi
gerektigidir.
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Abstract

Background: The aim of this study is to evaluate the acute hemostatic effects of liquid and powder forms
of AHA in severe bleeding model of rat renal vein.

Materials and Methods: 10-12 weeks old, 24 male Wistar albino rats were randomly divided into three
groups of eight animals each as the control, AHA liquid, AHA powder. The left renal artery and vein were
revealed with a 3 cm vertical incision and the tip of the injector was used to puncture renal vein, causing
bleeding. In all animals, regular gauze patch was pressed over the incised area for 10 seconds as soon as
the bleeding began. Immediately after removing the sponge; physiological saline, AHA liquid and powder
were applied with compress to injured site of relevant groups for 2 minutes, respectively. The time was
recorded by chronometer and the area was checked after two minutes. Hemostasis that was not
achieved after three applications was accepted as failure.

Results: Cessation of the bleeding failed in all rats after three successive 2-minute physiological saline
impregnated gauze applications in control group. Among AHA-treated groups, significant hemostasis ef-
ficacy was obtained from the liquid form than that of powder. Within first two minutes, bleeding in renal
veins of five rats was controlled successfully in liquid group whereas powder group achieved hemostatic
success in four rats.

Conclusions: The vessel incision model in our study revealed fast-acting physical hemostatic properties
of the liquid and powder formulations of AHA in the renal vein. This natural applicable product could be
used to induce hemostasis in rat models of bleeding caused by various renal damages or trauma, and it
could also prevent local bleeding in humans. More studies are needed to compare the efficacy of differ-
ent formulations of the polysaccharide-based herbal product in various organs and surgical models.

Key Words: Hemostasis, Kidney, Renal Vein, Algan Hemostatic Agent, Bleeding, Rat

0Oz

Amag: Bu ¢alismanin amaci, si¢an renal veni siddetli kanama modelinde sivi ve toz AHA formlarinin akut
hemostatik etkilerini degerlendirmektir.

Materyal ve Metod: 10-12 haftalik, 24 erkek Wistar albino sigan kontrol, AHA sivi ve AHA toz olarak her
biri sekiz hayvan igeren li¢ gruba rastgele ayrildi. Sol renal arter ve ven 3 cm'lik vertikal insizyon ile ortaya
cikarildi. Renal venin kesi yaralanmasi igin enjektor ucu kullanildi ve kanama olusturuldu. Kanama
basladiginda tiim hayvanlarda insize edilen alan tizerine 10 saniye siiresince gazli bez ile basi uygulandi.
Ardindan, serum fizyolojik, AHA sivi ve toz ilgili gruplarda kesi bolgelerine sirasiyla iki dakika stireyle uy-
guland. Siire kronometre ile kaydedildi ve kanama alani iki dakika sonra kontrol edildi. Ug uygulama son-
rasinda hemostaz saglanamadiysa, basarisiz olarak kabul edildi.

Bulgular: Kontrol grubundaki tiim siganlarda ardisik 2 dakikalik serum fizyolojik emdirilmis gazli bez uy-
gulamalarinda kanama durdurulmasi basarisiz oldu. AHA uygulanan gruplarda, sivi formdan toza gore
daha 6nemli hemostaz etkinligi saglandi. ilk iki dakika iginde, sivi grubunda bes siganin bébrek damarlarin-
daki kanama kontrol edilirken, toz grubunda dort siganda hemostatik basari elde edildi.

Sonug: Calismamizdaki damar kesi modeli, AHA' nin sivi ve toz formilasyonlarinin renal vende hizli etkili
fiziksel hemostatik 6zelliklerini ortaya g¢ikarmistir. Dogal bir Griin olan AHA, gesitli bobrek hasarlari ya da
siganda travmaya bagli kanama modellerinde hemostaz saglamak igin kullanilabilir ve ayrica insanlarda
lokal kanamayi 6nleyebilir. Polisakkarit bazli bitkisel Grtintin farkli formalasyonlarinin gesitli organlarda
ve cerrahi modellerde etkinligini karsilastirmak igin daha fazla galismaya ihtiyag vardir.

Anahtar Kelimeler: Hemostaz, Bobrek, Renal Ven, Algan Hemostatik Ajan, Kanama, Sigan
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Introduction

Severe vascular injuries constitute a major part of preventa-
ble deaths when uncontrolled, and coagulopathy-induced
multiple organ failure is observed in one third of trauma pa-
tients (1). Hemorrhage-related deaths mostly occur within
the first six hours after trauma (2). There are variety of tech-
niques in order to control continuous bleeding such as the
use of tourniquets, hemostatic suturing and compression
(3). In addition, maintaining hemostasis during surgical op-
erations is crucial, since the hemorrhage might cause com-
plications or necessitate transfusion (4). Awaiting the natu-
ral hemostatic mechanism to happen is impossible at the
time of an operation, which makes the use of additive meth-
ods to obtain hemostasis necessary (5). Therefore, there is
an increasing need for fast-acting and efficient hemostatic
products. Most important characteristics of an ideal hemo-
static agent are providing sustainable hemostasis, leaving no
residues subsequently to biodegradation, indicating good
biocompatibility, ease of production and low market price
(6). Chitosan linear polymer (Celox®), poly-N-acetylglucosa-
mine and oxidized cellulose (Bloodcare®), microporous hy-
drogel-forming polyacrylamide (BioHemostat®), n-acetyl
glucosamine polymer (Chitin®), ankaferd blood stopper®
(ABS), fibrin glue and microporous polysaccharide hemo-
sphere (TraumaDEX®) are some examples of currently ac-
cessible hemostatic products (7-13). The different functions
of hemostatic agents in obtaining hemostasis are inducing
the fibrin formation, inhibiting the fibrinolysis or covering
the bleeding site not permitting any leakage (14).

The Algan Hemostatic Agent (AHA) is a herbal extract con-
taining a standardized mixture of Achillea millefolium, Ju-
glans regia, Lycopodium clavatum, Rubus caesius or Rubis
fruciosus, Viscum album, and Vitis vinifera with no additives
(Patent application publication no. TR2015 0018 A2) (15).
All of the plants that are components of AHA have hemo-
static characteristics both separately and in combination
(16). In terms of mechanism of action, AHA rapidly polymer-
izes to form a thin, elastic film with a significant tensile
strength and strongly adheres to moist tissue (17). Variable
tests have been performed in order to measure the biocom-
patibility of AHA. The outcomes of the tests measuring cyto-
toxic effects, sensitization, hemodynamic mechanism, irrita-
bility effects and the previous studies on the efficacy of the
AHA confirmed that AHA is a safe and competent hemo-
static agent (18-20). Additionally, it has a reasonable cost
and it is convenient in terms of local application and storage.
The aim of this study is to evaluate the acute hemostatic ef-
fects of liquid and lyophilized powder forms of inexpensive,
simple to use Algan Hemostatic Agent in severe bleeding
model of rat renal vein.

Materials and Methods

Animals

Adult 10-12 weeks old, 24 male Wistar albino rats weighing
between 250-280 g were used in this research. The rats
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were kept in an air-conditioned animal room in standard
sterile, clean, polypropylene cages under standard vivarium
conditions with 12 h light/dark cycles, 22+3°C room temper-
ature and 55%+5% humidity. All animals were fed with a
standard rat chow and water provided as ad libitum. All ex-
periments were performed after one week-long of adapta-
tion period. Animal experiments were carried out in compli-
ance with the ethical standards approved by the Local Ani-
mal Experiments Ethics Committee of Marmara University
Istanbul, Turkey (Ethics Committee Approval
No:11.2021mar, Dated:11.01.2021).

Experimental design, surgical procedure and bleeding test
Animals were randomly divided into three groups of eight
animals each and the groups were randomly designated as
the control (physiological saline solution impregnated
gauze), AHA liquid group and AHA powder group. Since the
powder form was obtained by lyophilization, it was also re-
ferred to as lyophilized powder. The surgical procedure used
in this study was performed in accordance with the litera-
ture and under anesthesia (16). Physiological saline (2ml)
and AHA liquid form (2ml) were soaked in gauze patches be-
fore operation. Powder form was ready to use and directly
applied. All animals were intraperitoneally sedated with 100
mg/kg ketamine hydrochloride (Ketalar, Eczacibasi, Istanbul,
Turkey) and 10 mg/kg xylazine hydrochloride (Rompun,
Bayer, Istanbul, Turkey). Skin or finger nipping response, pal-
pebra or corneal reflex, pulse rate, respiration rate, and
other physiological indicators were used to monitor anes-
thetic depth. The left abdominal area of the rats were
wiped, shaved and disinfected with 10% povidone-iodine so-
lution, followed by layers of the skin and subcutaneous tis-
sues were cut open with 3 cm vertical incision, revealing the
left renal artery and vein through hilar vascular dissection.
The tip of the injector was used to puncture the left renal
vein, causing bleeding. In all rats, a regular gauze patch was
pressed over the incised area for 10 seconds as soon as the
bleeding began. Immediately after removing the sponge,
physiological saline solution impregnated gauze was applied
with compress to the injured site of control group for two
minutes. Aha liquid impregnated gauze was also applied
with compress to the injured area of AHA liquid group for
two minutes and AHA powder was imposed on injured site
with compress for two minutes. Chronometer was started
to record the time and the area was checked after two
minutes by veterinary surgeon, histologist and medical stu-
dents. If there was no bleeding, the first 2-minutes of appli-
cations were recorded as “successful”. If the bleeding did
not cease after 2 minutes, the procedure was repeated with
the same material amounts and the hemorrhage was moni-
tored again. If the bleeding had ceased, the application was
recorded as "second 2-minutes successful," but if there was
still bleeding, the procedure was repeated for the third time.
If the bleeding had ceased with the third application, it was
recorded as “third 2-minutes successful”. Hemostasis that
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was not achieved after the third application in each group
was recorded as “failed". All animals were euthanized by de-
capitation under deep anesthesia at least 10 minutes later
the hemostasis.

Statistical Analysis

The Pearson Chi squared test and Fisher exact test (if neces-
sary) were used to analyze categorical variables. Demo-
graphic information were summarized using frequency dis-
tribution (n and %). A two-tailed p < 0,05 was considered
significant for all tests. The data of this study was

analyzed by Statistical Package for the Social Sciences (SPSS)
software version 22.0 (SPSS Inc., Chicago, IL).

Results
In the control group, the cessation of the bleeding failed in

Table 1. Evaluation of bleeding test results in study groups
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all rats after three 2-minute physiological saline solution im-
pregnated gauze applications and this was statistically sig-
nificant (p=0,001) (Table 1). The first 2-minutes of bleeding
control application success rates for the AHA liquid and pow-
der were 62.5% and 50%, respectively. Moreover, when the
first 2-minute application success rates of the liquid and
powder forms of AHA were compared, the success rates of
the liquid were significantly higher than that of the powder
(Table 1). The second 2-minutes of bleeding control applica-
tion success rates for the AHA liquid and powder were 100%
and significantly higher than the control group second 2-
minutes of bleeding control application (p=0,003) (Table 1).
When the success rates of application results were higher
than the first 2-minute application outcomes and both for-
mulations were more effective than the physiological saline
solution applied control group (Table 1). AHA liquid and
powder were compared, second 2-minute.

Application Results

Positive Negative Total p
1st Application (2 minutes)
AHA liquid group 5(62,5) 3(37,5) 8 (100) 0,026
AHA powder group 4 (50) 4 (50) 8 (100)
Control group 0(0) 8(100) 8 (100)
Total 9 (37,5) 15 (62,5) 24 (100)
2nd Application (2 minutes)
AHA liquid group 3 (100) 0(0) 3 (100) 0,002
AHA powder group 3(100) 1(0) 4 (100)
Control group 0(0) 8(100) 8 (100)
Total 6 (40) 9 (60) 15 (100)
3rd Application (2 minutes)
AHA liquid group 0(0) 0(0) 0(0) na
AHA powder group 1 (100) 0(0) 1 (100)
Control group 0(0) 8(100) 8(100)
Total 0 (0) 8 (100) 8 (100)
Result
AHA liquid group 8 (100) 0(0) 8 (100) 0,001
AHA powder group 8 (100) 0(0) 8 (100)
Control group 0(0) 8(100) 8(100)
Total 16 (66,7) 8(33,3) 24 (100)

AHA: Algan Hemostatic Agent, n (%), na: non available

Discussion

Kidney injuries and the resulting bleeding are considered as
vital, since the kidney is one of the most vascular structures
in the body besides being responsible for important func-
tions (21). Hemostatic agents enable the operators to con-
trol any hemorrhage quickly during a surgical procedure,
thereby lowering the risk of complications. AHA is a prom-
ising instrument in treating acute hemorrhage and is a nat-
ural herbal product with standardized plant mixture. All of
the AHA-forming plants alone have effects on endothelial
cells, blood cells, angiogenesis, vascular dynamics and me-
diators that may contribute to hemostatic effects and
wound healing (22-27).

In this study, AHA was tested for its hemostatic property on
renal vein incision model, since it is crucial to keep kidney’s

vascular structures intact in case of any injury. AHA
achieved hemostasis on sites of bleeding of various sizes
and locations by polymerizing into a high tensile strength
film that adheres tightly to the tissue. According to a study
conducted on porcine kidneys four hemostatic agents,
none of which was a plant-based hemostat, were applied
directly into the collecting system of kidneys and the appli-
cation resulted in obstruction that needed over five days to
resolve (28). Given the fact that the testing of the product
cannot be performed on humans, rats were elected for this
study, as the renal veins of rats are quite prominent with
the ease of accessibility. Lyophilized powder and liquid
forms of AHA were studied and both forms were found to
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be highly effective in the management of hemorrhage in re-
nal venous bleeding model. Until the bleeding area could
be treated, application of the same amount of AHA solution
was repeated and compressed in every two minutes. In the
control group, rats were treated with tampon solution and
the application was repeated in every two minutes. The
better hemostasis efficacy was detected in the AHA-treated
experimental groups than in the control group. Among the
experimental groups, the significant hemostasis efficacy
was obtained from the liquid form of AHA. The success
rates in the first application of AHA liquid form are signifi-
cantly higher than that of the AHA powder form. A previous
study that focused on the hemostatic effects of gel, powder
and liquid forms of AHA on renal bleeding revealed the
shortest bleeding duration was achieved by use of powder
form, followed by gel and liquid in contrast to our study
(16). Experimental group treated with the liquid form of
AHA, the bleeding of the renal veins of five rats were con-
trolled successfully within 2 minutes (62.5% success rate).
After the second application of AHA, the bleeding of re-
maining rats were treated, and the success rate was
reached to 100% within 4 minutes suggesting that the phys-
ical properties of liquid form obtained fast hemorrage con-
trol in this study. Kheirabadi et al. reported that a fibrin
sealant foam reduced the parenchymal hemorrhage in an-
ticoagulant-treated rats at success rates of 56% and 66%
when compared to the untreated and placebo treated
groups, respectively (29). Lyophilized powder form of AHA
achieved 50% success in controlling hemorrhage in 2
minutes. The success rate was 100% after the subsequent
application. Humphreys et al. had similar results in terms of
mean durations of bleeding until the hemostasis was
achieved for the polysaccharide hemosphere-treated renal
injury models on pigs (30). In another study, partial ne-
phrectomy was performed on rats and after the renal ar-
tery and vein being occluded with a clamp for hilar control,
three different hemostatic agents were applied, each of
which achieved hemostasis on the resected site within less
than one minute (31). Furthermore, patients who had un-
dergone partial nephrectomy were reported to exposed
with a tissue sealant that achieved hemostasis within one
to two minutes on the moist resected sites (32).

In total, the time until the complete hemostasis was
achieved did not surpassed six minutes for any of the injury
sites in both experimental groups treated with AHA. Nine
rats were treated within two minutes, six rats within four
minutes and one rat within six minutes. Another study in-
vestigating the hemostatic effect of microporous polysac-
charide hemospheres on pigs that undergone partial ne-
phrectomy reported the mean hemostasis time as 4,67
minutes for the experimental groups (33). A study compar-
ing two different hemostats on porcine kidney surgical
models demonstrated that blood loss decreased similarly
after two minutes, however bleeding continued with de-
creasing rates for the next ten minutes (34). Bang et al. in-
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vestigated the effects of hemostatic powder on acute gas-
tric bleeding in porcine models and evaluated the lesion
sites at 6, 18, 42, 66 hours after the application. When the
experimental and control groups were compared, re-bleed-
ing, which did not show a significant difference, was re-
ported. However, significant differences were found in
terms of hemostat persistence rates at the sites of injury
(35). Tuthill et al. studied on renal excision models of hepa-
rinized rats and reported that the liquid fibrin sealant pro-
vided more hemostasis ability than the gelatin sponge
soaked in thrombin did, and experimental groups provided
significant hemostasis compared to the controls (36). Simi-
lar to the literature, statistically significant differences were
found for the control group when compared to the AHA ex-
perimental groups (p=0.001) in this study. The bleeding
sites of the rats in the control group were treated with tam-
pon solution, but the bleeding did not stop even after three
separate applications every two minutes. Therefore, all rat
models in the control group failed hemostasis. Germi-
yanoglu et al. observed no significant difference between
the mean durations of hemorrhage in control and experi-
mental group in their research with a plant-based hemostat
applied on rat renal trauma models (37).

This study had some limitations. Firstly, there is no ade-
guate data in the literature on renal venous bleeding mod-
els to determine the efficacy and reliability of this model.
Secondly, since the rats were used in this study, the hemo-
static performance and efficacy of AHA might change when
applied to an acute bleeding site in the human body. In ad-
dition, the certainty of the statistical results might be af-
fected in this study, considering the small sample size of the
investigation. Depending upon factors such as the physical
characteristics of the animals, experience of the practi-
tioner, technical differences, variation in vessels or labora-
tory conditions, the mean duration of bleeding may show
alterations, if several other studies are performed on the
same model.

Conclusion

The vessel incision model in our study revealed the fast-act-
ing physical hemostatic properties of the liquid and powder
formulations of AHA in the renal vein. This natural applica-
ble product could be used to induce hemostasis in rat mod-
els of bleeding caused by various renal damages, and it
could also prevent local bleeding in humans. More studies
are needed to compare the short and long-term efficacy of
different formulations of the polysaccharide-based herbal
product in various organs and surgical models.
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Abstract

Background: In this study, we aimed to analyze the underlying diseases, laboratory findings and clinical out-
comes of elderly patients infected with COVID-19. We also investigated the value of laboratory parameters in
the estimation of critical cases and mortality in elderly patients.

Materials and Methods: The study included 314 elderly patients aged 60 years and older who were diagnosed
with COVID-19.The patients were divided into two groups according to age, as young old patients (60-74 years)
and old old patients (>75 years). Participants' age, gender, underlying diseases, laboratory findings, disease
severity and survival data were obtained from hospital records.

Results: The most common comorbidities in elderly patients were hypertension (57.6%), diabetes mellitus
(33.8%) and cardiovascular disease (28%). Old old patients had higher rates of critical type (63.4% vs 30.8%,
P<0.001) and death (41.9% vs 21.3%, P<0.001) compared to young old patients. The leukocyte count, neutro-
phil count, urea, creatinine, C-reactive protein (CRP), procalcitonin, ferritin, troponin T, creatine kinase-MB,
prothrombin time and D-dimer values were higher in the old old group compared to the young old group. In
contrast, hemoglobin and albumin values were lower in the old old group. The areas under the curve (AUC) of
albumin, CRP, procalcitonin, ferritin, troponin T and prothrombin time were greater than 0.80 to predict criti-
cally elderly COVID-19 patients. Ferritin had the highest AUC for predicting death (AUC: 0.819) followed by CRP
(AUC: 0.805) and procalcitonin (AUC: 0.796).

Conclusions: The rate of critical type and death were higher in old old patients compared to young old patients.
In addition, ferritin, CRP, and procalcitonin were strong predictors of both disease severity and mortality in
COVID-19-infected elderly subjects.

Key Words: COVID-19, Elderly patients, Clinical outcomes, Disease severity, Laboratory parameters

0Oz

Amag: Bu ¢alismada COVID-19 ile enfekte yash hastalarin altta yatan hastaliklarini, laboratuvar bulgularini ve
klinik sonuglarini analiz etmeyi amagladik. Ayrica yagh hastalarda kritik vakalarin ve mortalitenin tahmininde
laboratuar parametrelerinin degerini arastirdik.

Materyal ve Metod: Calismaya COVID-19 teshisi konan 60 yas ve Uzeri 314 yasl hasta dahil edildi. Calismaya
dahil edilen hastalar yasa gore geng yasli hasta (60-74 yas) ve ileri yasli hasta (275 yas ) olmak tzere ikiye ayrildi.
Katihmcilarin yasi, cinsiyeti, altta yatan hastaliklari, laboratuar bulgulari, hastalik siddeti ve sag kalm verileri
hastane kayitlarinda elde edildi.

Bulgular: Yash COVID-19 vakalarinda en sik goriilen komorbiditeler sirasiyla hipertansiyon (%57.6), diabetes
mellitus (%33.8) ve kardiyovaskiiler hastalik (%28) idi. ileri yash hastalarda, geng yasli hastalara kiyasla kritik tip
(%63.4 vs %30.8, P<0.001) ve 6lim (%41.9 vs %21.3, P<0.001) oranlari daha yiiksekti. ileri yash grubun l6kosit
sayisl, notrofil sayisi, Ure, kreatinin, C-reaktif protein (CRP), prokalsitonin, ferritin, troponin T, kreatin kinaz-MB,
protrombin zamani ve D-dimer degerleri geng yash gruba gore daha yiiksekti. Tam tersine, hemoglobin ve
albtmin degerleriileri yagh grupta daha diisiikti. Kritik olan yasli COVID-19 hastalarini tahmin etmede albimin,
CRP, prokalsitonin, ferritin, protrombin zamani ve troponin T’nin ROC egrisi altinda kalan alanlari (AUCs)
0.800'den buyuktl. Ferritin, 6lumu 6ngérmede en ylksek AUC degerine sahipti (AUC: 0.819), ardindan CRP
(AUC: 0.805) ve prokalsitonin (AUC: 0.796) gelmekte idi.

Sonug: ileri yash hastalarda, genc yasli hastalara kiyasla hastaligin kritik tip orani ve 8liim orani daha yiiksek idi.
Ayrica, ferritin, CRP ve prokalsitonin COVID-19 ile enfekte yasli bireylerde hem hastalik siddetini hem de mor-
taliteyi 6ngormede gliglu gostergeler idi.

Anahtar Kelimeler: COVID-19, Yash hastalar, Klinik sonuglar, Hastalik siddeti, Laboratuvar parametreleri
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Introduction

The COVID-19 infection, which first started in Wuhan, China,
has become a worldwide pandemic (1). Emerging evidence
suggests that exaggerated immune response and hyperinf-
lammation are linked to the pathophysiology of COVID-19
(2,3). An exaggerated inflammatory response resulting from
the overproduction of proinflammatory cytokines along with
chemokines by immune cells such as macrophages, natural
killers, and lymphocytes following COVID-19 infection leads
to a condition called cytokine storm or hypercytokinemia,
which can cause acute respiratory distress syndrome, mul-
tiple organ failure, and finally death (4,5). Adverse outcomes,
including death, have often occurred in patients with COVID-
19 who are elderly and have underlying comorbidities due to
their reduced immune function (6). Researchers have repor-
ted that advanced age is related to increased disease severity
and death rate in COVID-19 (7,8). Therefore, in this paper,
we focused on elderly patients infected with COVID-19 and
analyzed their underlying diseases, laboratory findings and
outcome data.

Materials and Methods

The current study included 314 elderly patients aged 60 ye-
ars and older who were confirmed with COVID-19 in Sanli-
urfa Training and Research Hospital between July and De-
cember 2020. Patients aged 60 years and older with negative
SARS-CoV-2 PCR test were not included in the study. Patients
were unvaccinated and and classic COVID-19 cases. The pa-
tients included in the study were divided into two groups ac-
cording to age, as young old patients (60-74 years) and old
old patients (=75 years). Participants' age, gender, underl-
ying diseases, laboratory results on admission and survival
data were obtained from hospital records. In addition, all ca-
ses were classified as mild, moderate-severe, or critical ba-

Table 1. Characteristics of elderly patients with COVID-19

COVID-19 and Elderly

sed on disease severity (9). Biochemical parameters inclu-
ding urea, creatinine, albumin, aspartate transaminase

(AST), lactate dehydrogenase (LDH), ferritin, C-reactive pro-
tein (CRP), procalcitonin, D-dimer, troponin T and creatine
kinase-MB (CK-MB) were analyzed on a Cobas 8000 analyzer
(Roche, Germany).

Hemogram parameters were run on Sysmex XN-1000 analy-
zer (Sysmex, Japan), while coagulation parameters were de-
termined with Sysmex CS-2000i analyzer (Sysmex, Japan).

Statistical analysis

Data were analyzed with SPSS (version 20.0) and P <0.05 was
considered significant. Whether the variables were normally
distributed or not was tested with the Kolmogorov-Smirnov
test. Variables were evaluated using the Mann-Whitney U-
test, Student's t-test, x2 test, or Fisher's exact test, as app-
ropriate, and results are given as median (min-max), mean
SD or number (percentage).

The importance of laboratory parameters in the estimation
of critical cases and deaths in elderly patients was determi-
ned by ROC analysis. The thresholds for interpreting the area
under the curve (AUC) value were considered as: good (=
0.800), fair (0.700-0.799), and poor (<0.700) (10).

Results

This study enrolled 314 COVID-19-infected individuals, inclu-
ding the young old group (60-74 years; n=221) and the old
old group (275 years; n= 93). Of the patients, 142 (45.2%)
were male and 172 (54.8%) were female. The most common
underlying disease at admission was hypertension (57.6%),
followed by diabetes (33.8%). The gender distribution and in-
cidence of comorbidities (except for diabetes and dyslipide-
mia) were similar between the two groups.

All patients (n:314) Young old (n: 221) Old old (n:93) P
Gender (male), n (%) 142 (45.2) 102 (46.2) 40 (43) 0.609
Past medical history, n (%)
Hypertension 181 (57.6) 120 (54.3) 61 (65.6) 0.064
Diabetes mellitus 106 (33.8) 83(37.6) 23 (24.7) 0.028
Cardiovascular disease 88 (28) 60 (27.1) 28 (30.1) 0.594
Dyslipidemia 84 (26.8) 67 (30.3) 17 (18.3) 0.028
Respiratory system disease 67 (21.3) 48 (21.7) 19 (20.4) 0.799
Cerebrovascular disease 18 (5.7) 11 (5.0) 7(7.5) 0.375
Rheumatological diseases 6(1.9) 5(2.3) 1(1.1) 0.674
Chronic renal failure 5(1.6) 4(1.8) 1(1.1) 1.000
Chronic liver disease 4(1.3) 1(0.5) 3(3.2) 0.080
Cancer 3(1) 1(0.5) 2(2.2) 0.210
Clinical type, n (%)
Mild 34(10.8) 28 (12.7 6 (6.5)
Moderate/severe 153 (48.7) 125 (56.5) 28 (30.1) <0.001
Critical 127 (40.5) 68 (30.8) 59 (63.4)
Outcomes, n (%)
Discharge 228 (72.6) 174 (78.7) 54 (58.1) <0.001
Death 86 (27.4) 47 (21.3) 39 (41.9) :
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On the other hand, the frequency of diabetes and dyslipi-
demia was higher in the young-old group than in the old-
old group. Classified according to disease severity, 48.7% of
patients were moderate-severe, 40.5% were critical and
10.8% were mild. While most of the young old patients
were moderate-severe type (56.5%), most of the old old pa-
tients were critical type (63.4%). The death rate in the old
old group was 41.9%, significantly higher than in the young
old group (Table 1).

Table 2 shows the laboratory results of the two groups. Le-
ukocyte count, neutrophil count, urea, creatinine, CRP, pro-
calcitonin, ferritin, troponin T, CK-MB, prothrombin time

Table 2. Laboratory results of elderly patients with COVID-19

COVID-19 and Elderly

(PT) and D-dimer values of the old old group were higher
than the young old group. On the contrary, hemoglobin
and albumin values were lower in the old old group (P<0.05
for all).

As exhibited in Table 3, albumin, CRP, procalcitonin, ferri-
tin, troponin T, and PT performed well in distinguishing el-
derly COVID-19 patients with or without critical as their
areas under the curve (AUCs) were greater than 0.80. Fer-
ritin, CRP, and procalcitonin AUC values for mortality in el-
derly COVID-19 patients were 0.819, 0.805, and 0.796, res-
pectively (Table 4).

Young (n) Values 0ld (n) Values p

Hemogram parameters

Leukocyte, x103/uL 221 6.48 (1.30-31.06) 93 8.82(2.92-27.14) <0.001
Neutrophil, x103/uL 221 4.37 (0.99-27.75) 93 6.84 (1.57-25.21) <0.001
Lymphocyte, x103/uL 221 1.31(0.22-7.35) 93 1.30(0.25-4.32) 0.481
Hemoglobin, g/DI 221 13.2+1.6 93 12.8+1.7 0.041
Platelet, x103/uL 221 222 (73-659) 93 217 (53-575) 0.661
Biochemical parameters

Urea, mg/dL 221 38.3(13.2-249.2) 93 55.2 (20.4-286.8) <0.001
Creatinine, mg/dL 221 1.02 (0.48-6.12) 93 1.18 (0.47-8.32) 0.011
Albumin, g/dL 219 4.0 (2.53-5.0) 92 3.6 (2.74-4.58) <0.001
AST, U/L 221 32.2 (9.2-407.8) 93 32.6 (10.6-494.7) 0.996
LDH, U/L 217 307 (137-932) 90 331(152-771) 0.107
CRP, mg/L 221 34.4 (0.6-408) 92 71.2 (0.6-336) <0.001
Procalcitonin, ng/mL 217 0.08 (0.02-87.63) 93 0.17 (0.02-28.51) <0.001
Ferritin, ug/L 161 343 (23-8037) 67 553 (40-4146) 0.007
Troponin T, ng/L 214 7(3-948) 88 20 (3-1980) <0.001
CK-MB, ug/L 219 1.5(0.3-41.5) 92 1.94 (0.3-28.7) 0.001
Coagulation parameters

PT,s 220 11.8 (9.6-29.5) 92 12.8 (10.4-17.9) <0.001
APTT, s 218 26.8 (18.6-56.7) 93 26.9 (19.7-46.3) 0.569
D-dimer, ug/mL 207 0.46 (0.15-9.11) 72 0.83 (0.15-11.69) <0.001
Fibrinogen, mg/dL 168 76 (101-900) 79 414 (139-889) 0.243

AST: Aspartate transaminase, LDH: Lactate dehydrogenase, CRP: C-reactive protein, CK-MB: Creatine kinase-MB, PT: Prothrombin time, APTT: acti-

vated partial thromboplastin time.

Table 3. The value of laboratory parameters in identifying critically ill older patients with COVID-19

AUC (95% CI) Optimal threshold Sensitivity (%) Specificity (%) P
Leukocyte 0.760 (0.703-0.817) 7.48 74.0 73.3 <0.001
Neutrophil 0.788 (0.735-0.841) 5.48 74.0 76.5 <0.001
Lymphocyte 0.627 (0.563-0.692) 1.28 59.9 58.3 <0.001
Hemoglobin 0.525 (0.458-0.592) 13.2 - - 0.448
Platelet 0.504 (0.436-0.572) 222 - - 0.896
Urea 0.761 (0.705-0.817) 44.4 72.4 72.2 <0.001
Creatinine 0.693 (0.633-0.754) 1.08 63.8 63.6 <0.001
Albumin 0.825 (0.777-0.872) 3.81 77.2 77.2 <0.001
AST 0.672 (0.611-0.733) 334 63.8 64.2 <0.001
LDH 0.773 (0.719-0.828) 321 70.1 69.2 <0.001
CRP 0.821 (0.775-0.867) 50.6 74.0 75.3 <0.001
Procalcitonin 0.839 (0.791-0.886) 0.11 78.6 76.6 <0.001
Ferritin 0.805 (0.747-0.863) 402 72.9 72.7 <0.001
Troponin T 0.828 (0.779-0.878) 111 76.7 76.9 <0.001
CK-MB 0.643 (0.580-0.707) 1.72 60.3 60.0 <0.001
PT 0.805 (0.756-0.854) 12.2 74.0 73.5 <0.001
APTT 0.539 (0.471-0.608) 26.9 - - 0.238
D-dimer 0.733 (0.669-0.797) 0.64 69.3 70.2 <0.001
Fibrinogen 0.607 (0.536-0.678) 456 57.5 55.9 0.004

AST: Aspartate transaminase, LDH: Lactate dehydrogenase, CRP: C-reactive protein, CK-MB: Creatine kinase-MB, PT: Prothrombin time, APTT: acti-

vated partial thromboplastin time.
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Table 4. Predictive powers of laboratory parameters for mortality in older COVID-19 patients

AUC (95% ClI) Optimal threshold Sensitivity (%) Specificity (%) P
Leukocyte 0.703 (0.635-0.771) 7.95 67.4 68.9 <0.001
Neutrophil 0.742 (0.680-0.804) 5.83 70.9 70.6 <0.001
Lymphocyte 0.654 (0.580-0.728) 1.23 61.8 62.8 <0.001
Hemoglobin 0.545 (0.466-0.624) 13.3 - - 0.220
Platelet 0.536 (0.459-0.613) 215 - - 0.325
Urea 0.707 (0.643-0.772) 47.0 66.3 66.2 <0.001
Creatinine 0.674 (0.607-0.741) 1.10 64.0 62.3 <0.001
Albumin 0.775 (0.719-0.830) 3.76 71.6 69.8 <0.001
AST 0.684 (0.620-0.748) 36.1 65.1 66.2 <0.001
LDH 0.768 (0.707-0.829) 348 72.1 72.6 <0.001
CRP 0.805 (0.755-0.855) 54.6 75.6 71.4 <0.001
Procalcitonin 0.796 (0.741-0.851) 0.15 75.3 79.1 <0.001
Ferritin 0.819 (0.764-0.874) 496 75.7 75.9 <0.001
Troponin T 0.757 (0.696-0.819) 11.8 72.8 71.9 <0.001
CK-MB 0.651 (0.583-0.719) 1.82 60.5 61.8 <0.001
PT 0.757 (0.701-0.813) 12.5 67.4 72.6 <0.001
APTT 0.603 (0.530-0.677) 26.9 60.5 54.7 0.005
D-dimer 0.669 (0.593-0.746) 0.66 65.2 64.3 <0.001
Fibrinogen 0.592 (0.518-0.667) 475 60.5 59.0 0.018

AST: Aspartate transaminase, LDH: Lactate dehydrogenase, CRP: C-reactive protein, CK-MB: Creatine kinase-MB, PT: Prothrombin time, APTT: acti-

vated partial thromboplastin time.

Discussion

COVID-19 infection can cause serious complications (e.g.,
myocarditis, acute kidney injury, and thromboembolic
events) and death (11). It has been reported that older age
is an important predictor of mortality in previous coronavi-
rus infections (SARS and MERS) (12,13). Similarly, advanced
age has been shown to be correlated with increased morbi-
dity and mortality in novel coronavirus infection (7,8). In a
study by Dai et al. (14), it was revealed that elderly patients
with COVID-19 have a higher rate of serious cases, compli-
cations and death compared to non-elderly patients. More-
over, Wei et al. (15) reported that oldest old people with
COVID-19 had a higher rate of organ damage and mortality
than younger old people with COVID-19. Our current study
also confirmed that the disease was more severe and mor-
tality was higher in old old COVID-19 patients compared to
young old COVID-19 patients.

Researchers also reported that comorbidities are a risk fac-
tor for severe cases of COVID-19 and COVID mortality
(14,16). Most of the elderly patients infected with COVID-
19 in our study had one or more underlying diseases.The
most common comorbidities in elderly patients were hyper-
tension (57.6%), diabetes mellitus (33.8%) and cardiovascu-
lar disease (28%). The frequency of dyslipidemia and diabe-
tes mellitus was slightly higher in the young old group com-
pared to the old old group in our study. However, there was
no difference between the two groups in terms of other co-
morbidities. Wei et al. (15) found the frequency of hyper-
tension, coronary artery disease and cerebral infarction to
be higher in old-old patients than in young-old patients.
However, they found no difference in terms of other comor-
bidities. In another study, Guo et al. (17) found no difference
in comorbidities between the two groups.

Looking at the laboratory findings, leukocyte count, neut-
rophil count and procalcitonin levels were higher in the old

group than in the young old group, which indicates a higher
probability of having a bacterial infection in these patients.
Compared to the young-old group, the levels of kidney mar-
kers (urea and creatinine), cardiac markers (CK-MB and tro-
ponin T) and coagulation parameters (prothrombin time and
D-dimer) were higher in the old-old group, reflecting that
multiple organ damage was more pronounced in old old pa-
tients. In addition, the levels of inflammation markers (leu-
kocyte, neutrophil, procalcitonin, CRP, and ferritin) were
higher in old-old patients compared to the young-old group,
which is evidence of a more severe course of COVID-19 di-
sease in patients in this age group. Similar findings have
been reported by other researchers (15, 17).

Malnutrition, which causes reduced immune system func-
tion, is frequent in patients with severe COVID-19 (18) due
to many different factors including gastrointestinal symp-
toms such as diarrhea, vomiting and loss of appetite caused
by COVID-19, which lead to reduced food intake; hyperme-
tabolism and elevated energy expenditure (19); advanced
age, underlying comorbidities and long-term intensive care
unit stay (20). As is well known, albumin is a biochemical in-
dicator that reflects nutritional status. Hypoalbuminemia in
patients with COVID-19 may result from unsatisfactory in-
take, decreased production due to liver dysfunction caused
by cytokine storm, increased loss from the kidneys, heavy
consumption and enhanced capillary permeability (21,22).
Previous reports have shown that low albumin levels are
strongly associated with increased disease severity and re-
duced survival in COVID-19 patients (23,24). In the current
study, we found lower albumin and hemoglobin levels in the
old-old group compared to the young-old group. These re-
sults indicate that old old patients are in a poor nutritional
state, which may cause increased severity of the disease.
Early diagnosis and treatment is of great importance for
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COVID-19 infected elderly subjects (25). Laboratory parame-
ters can help physicians assess the progression and progno-
sis of COVID-19, thereby improving disease management
and minimizing mortality rates (26,27). Therefore, we also
investigated the utility of routine laboratory parameters in
predicting critical illness and death in elderly subjects infec-
ted with COVID-19. We found that albumin, CRP, procalcito-
nin, ferritin, troponin T and PT performed well in distinguis-
hing between critically and non-critical elderly COVID-19 pa-
tients. On the other hand, performance of other parameters
in predicting critically ill patients was fair or poor as AUC va-
lues were below 0.800. We also observed that ferritin, CRP
and procalcitonin parameters were strong predictors of de-
ath in elderly COVID-19 patients, which were in line with the
results of previous studies (25,28-30).

The main limitation of the study is its single-center and ret-
rospective design. In addition, the clinical features, compli-
cations and treatment options of the patients were not
analyzed due to the lack of data.

Conclusion

This study showed that critical cases and mortality rates
were higher in the old-old group compared to the young-old
group. In addition, ferritin, CRP and procalcitonin can be
used as important indicators in the prediction of both dise-
ase severity and mortality in elderly subjects infected with
COVID-19.
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Maskeli Hipertansiyon ve P Dalga Dispersiyonu Arasindaki iliskinin

Degerlendirilmesi
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Oz

Amag: Atriyal fibrilasyon glinlik pratikte en sik karsilastigimiz aritmidir. Hipertansiyon atriyal fibrilasyon
icin bagimsiz risk faktortidir. P dalga dispersiyonu atriyal fibrilasyon 6ngérmede kabul gérmis non-invaziv
parametrelerden biridir. Calismamizda maskeli hipertansiyon tanisi ile takip edilen hastalarda P dalga su-
relerinin kontrol grubuna gore farkhlk gosterip gostermedigi incelemeyi amagladik.

Materyal ve metod: Calismaya 40 maskeli hipertansiyonu olan hasta ile yas ve cinsiyet agisindan benzer
42 kontrol grubu olarak toplam 82 kisi alindi. Calismaya katilan bireylerin laboratuvar verileri ve elektro-
kardiyografi parametreleri retrospektif olarak incelendi. Tum katilimcilarin EKG kayitlarindan P dalga su-
releri hesaplandi.

Bulgular: P dalga dispersiyon (44.88+5.63 ms’ye vs 38.38+6.21 ms, p <0.001) ve P maksimum siresi
(127.28+4.19 ms’ye vs 121.38+6.05 ms, p < 0.001) maskeli hipertansiyon grubunda kontrol grubuna gére
anlaml dizeyde yiiksek saptandi. Maskeli hipertansiyon tanili bireylerin viicut kitle indeksi degerleri
(26.28+2.23'e vs 24.9+2.89, p = 0.019) kontrol grubuna gore istatistiksel olarak yiiksek saptandi diger
laboratuvar verileri agisindan gruplar arasinda fark tespit edilmedi. Cok degiskenli lojistik regresyon ana-
lizinde P dalga dispersiyonu (odds orani, 1.217; % 95 gliven araligi: 1.098 - 1.347, p<0.001) ve viicut kitle
indeksi (odds orani, 1.239; % 95 giiven araligi: 1.010 - 1.521, p=0.040) maskeli hipertansiyonun bagimsiz
prediktorleri oldugu saptandi.

Sonug: P dalga dispersiyonu ve P maksimum slresi maskeli hipertansiyonu bulunan hastalarda uzamigtir
ve bu parametreler aritmi tahmini igin kullanilabilir.

Anahtar Kelimeler: Maskeli Hipertansiyon, Aritmi, P dalga dispersiyonu

Abstract

Background: Atrial fibrillation is the most common arrhythmia in daily practice. Hypertension is an inde-
pendent risk factor for atrial fibrillation. P wave dispersion is one of the accepted non-invasive parameters
to predict atrial fibrillation. In our study, we aimed to examine whether the P wave durations of the pa-
tients followed up with the diagnosis of masked hypertension differed compared to the control group.
Materials and Methods: A total of 82 people were included in the study as 40 patients with masked hy-
pertension, and 42 subjects with control group who were similar in terms of age and gender. The labora-
tory data and electrocardiography parameters of the individuals participating in the study were analyzed
retrospectively. P wave durations were calculated from the ECG recordings of all participants.

Results: P wave dispersion (44.88+5.63 ms vs. 38.3846.21 ms, P < 0.001) and P maximum duration
(127.28+4.19 ms vs. 121.38+6.05 ms, P < 0.001) in the masked hypertension group significantly higher
than the group. Body mass index values of individuals with masked hypertension (26.28+.23 vs. 24.9+2.89,
p=0.019) were found to be statistically higher than the control group, and there was no difference be-
tween the groups in terms of other laboratory data. P wave dispersion (odd ratio, 1.217;95% confidence
interval:1.098-1.347, p<0.001) and body mass index (odds ratio, 1.239; 95% confidence interval: 1.010-
1.521, p=0.040) in multivariate logistic regression analysis were found to be independent predictors of
masked hypertension.

Conclusions: P wave dispersion and P max duration are prolonged in patients with masked hypertension
and these parameters can be used to predict arrhythmia.

Key Words: Masked Hypertension, Arrhythmia, P wave dispersion
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Giris

Hipertansiyon, kardiyovaskiler hastaliklar, renal ve serebro-
vaskiler hastaliklar icin 6nlenebilir major risk faktori olup
o6nemli bir morbidite ve mortalite sebebidir (1). Gelismis ve
gelismekte olan dlkeler icin dnemli bir halk sagligi sorunu-
dur. Yasla beraber gérilme sikligi artmakta ve 2025 yilinda
diinya Gzerinde 1,5 milyar insani etkileyecegi 6ngérilmekte-
dir. Hipertansiyon ofise dayali 6lglimlerde sistolik kan basin-
cinin 2140 mmHg ve/veya diyastolik kan basincinin >90
mmHg olmasi olarak tanimlanmaktadir. 2018 ESC Hipertan-
siyon Kilavuzunda maskeli hipertansiyon tanisi dogrulan-
masi ve ayrica hasta tedavisine olan katkisindan dolayi ofis
disi 6lciimleri olan ambulatuvar ve evde kan basinci monito-
rizasyonu takibinin daha sik kullaniimasi gerektigi vurgulan-
mistir (2).

Ofis kan basinci 6lglimleri 140/90 mmHg altinda iken, ofis
disi glindiiz veya evde kan basinci 135/85 mmHg ve (zeri
seyreden olgular maskeli hipertansiyon olarak adlandiril-
maktadir. (3). Yapilan arastirmalarda maskeli hipertansiyon
prevalansi %13 olarak saptanmistir (4). Tani ve tedavideki
gecikmeden dolayr maskeli hipertansiyon kotl prognoz ile
iliskilendirilmistir (5).

Yapilmis olan ¢alismalarda, maskeli hipertansiyonu olan has-
talarda normotansif hastalara gore sol ventrikil kitlesinin
artmis oldugu ve sol ventrikul hipertrofisinin daha ylksek ol-
dugu saptanmistir (6). Hipertansiyon ek olarak, kardiyak
aritmi gelisimi acisindan da bagimsiz risk faktéradir (7). Sol
ventrikll hipertrofisi aritmiye neden olan faktérlerden biri
olsa da gelisen aritmiler tek bir nedenle bagdastirilamaz.
Mikrovaskiler yapilarda meydana gelen degismeler sonucu
gelisen iskemi ve fibrozis reentran halkalara sebep olmakta
ve bu durum da kardiyak aritmi sikligini artirmaktadir (8).
Daha 6nceki galismalarda atriyal fibrilasyonun gelismesinde
en sik gorulen kardiyovaskiler risk faktoriintin hipertansiyon
oldugu bildirilmistir (9).

Kardiyovaskiler hastaliklarin degerlendirilmesinde en sik
kullanilan non-invaziv test elektrokardiyografi’dir (EKG).
EKG’deki P dalgasi atriyum depolarizasyonunu yansitmakta-
dir. On iki derivasyonlu EKG’deki en uzun ve en kisa P dalga
uzunluklari arasindaki fark P dalga dispersiyonu olarak ta-
nimlanmaktadir. Uzamis P dalga dispersiyonu, intraatriyal ve
interatriyal iletinin heterojen ve bolgesel gecikmeli olmasiile
iliskilendirilmistir (10). P dalga dispersiyonu en sik goérilen
kardiyak aritmi olan atriyal fibrilasyon gelisimini 6ngérmede
kullanilan ucuz ve pratik bir EKG parametresidir (11). Yapilan
calismalarda artmis olan P dalga dispersiyonu artmis atriyal
fibrilasyon riski ile iliskilendirilmistir (12).

Calismamizda maskeli hipertansiyon tanisi almis hastalarda
P dalga dispersiyonunun kontrol grubuna gore farklilik gos-
terip gostermedigini arastirmayi amagladik.

Materyal ve Metod

Calismaya 1 Ocak 2017 ve 1 Ocak 2021 tarihleri arasinda
Bahgelievler Devlet Hastanesi Kardiyoloji Polikliniginde mas-
keli hipertansiyon tanisi alan 40 hasta ve hasta grubuyla, yas

Maskeli Hipertansiyon ve P Dalga Dispersiyonu

ve cinsiyet olarak benzer 42 kontrol grubu alindi. Maskeli hi-
pertansiyon, ofiste Olctilen kan basinci degerleri <140/90
mmhg iken ambulatuvar kan basinci takibi ortalamasinin
>130/80 mmhg olmasi olarak belirlendi (2). Tani aninda, si-
niis ritminde olmayanlar, koroner arter hastaligi olanlar, ka-
pak hastaligi olanlar, tiroid disfonksiyonu olan hastalar, an-
tiaritmik tedavi alanlar ile gebe hastalar ¢alisma digi birakildi.
Tum hastalarin, 24 saatlik ambulatuvar kan basinci monito-
rizasyonu (Suntech Bravo 24-HR ABP) cihazi kullanilarak ya-
pildi. Kan basinglari glindiiz (6:00-22:00) 20 dakika ve gece
(22:00-6:00) ise 30 dakikalik araliklarla 6l¢lldi. Hastalara ait
ambulatuvar kan basinci verileri ESC 2018 kilavuzunda ta-
nimlanan sistolik ve diyastolik degerler esas alinarak deger-
lendirildi (2).

Hastalara ait EKG kayitlari, her derivasyonda en az 3 QRS
kompleksi icerecek sekilde, 25 mm/sn hizinda, 1 mV ampli-
tidinde ve standart 12 derivasyonda 3 kanal es zamanl
Mortana marka ELI-250 C model Elektrokardiyografi cihazi
ile elde edildi. Tiim derivasyonlarda P dalga sireleri ayni kar-
diyoloji doktoru tarafindan 10’luk biyitmeli mercek yardimi
ile hesaplandi. P dalgasinin baslangici, bazal seviyeden ayril-
dig1 nokta, P dalgasinin sonu ise izoelektrik hatta doniis nok-
tasi olarak alindi.12 derivasyonda hesaplanan maksimal P
dalga siresi ile minumum P dalga siiresi arasindaki fark P
dalga dispersiyonu olarak kabul edildi.

istatistiksel Analiz

istatistiksel analiz icin SPSS 15.0 for Windows programi kul-
lanildi. Kategorik degiskenler sayi ve yiizde, sayisal degisken-
ler i¢in ise ortalama ve standart sapma olarak ifade edildi.
Kategorik veriler Ki Kare Testi ile karsilastirilirken, sayisal de-
giskenler normal dagilim kosulu saglandiginda Student t Test
ile kosul saglanmadiginda ise Mann Whitney U testi ile kar-
silastirildi. Risk faktorleri Lojistik Regresyon Analizi ile ince-
lendi. Kesim degeri incelemesi ROC Curve Analizi ile yapildi.
istatistiksel anlamlilik seviyesi icin p<0.05 degeri kabul edildi.

Bulgular

Calisma hastalarinin demografik 6zelliklere gore ait veriler
Tablo 1’'de gosterilmistir. Calismamiza toplam 82 hasta dahil
edildi. 40 hasta maskeli hipertansiyon kolunda, 42’si ise
kontrol grubunda yer aldi. Maskeli hipertansiyona sahip has-
talarin yas ortalamasi 45,7317,77 iken kontrol grubundaki
hastalarin yas ortalamasi 46,12+7,32 idi.

Calisma popilasyonunun %47,6’s1 kadin, %52,4’G erkekler-
den olusmakta idi. Hasta ve kontrol gruplari arasinda yas ve
cinsiyet arasinda anlamli fark saptanmadi.

Biyokimyasal parametreler agisindan incelendiginde; mas-
keli hipertansiyon ve kontrol grubu arasinda anlamh fark
saptanmadi.

Maskeli hipertansiyonu olan hastalarin P maksimum
(127,28+4,19 ms’ye karsin 121,38+6,05 ms, P < 0.001) ve P
dalga dispersiyon (44,88+5,63 ms’ye karsin 38,3846,21 ms,
P < 0,001) degerleri kontrol grubuna gore istatistiksel olarak
ylksek saptandi. P minumum (82,4043,12 ms vs 83+3,4
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p=0,409) degerleri arasinda ise fark izlenmedi (Tablo 2).

Maskeli hipertansiyonu predikte eden faktorleri belirlemek
amaciyla ¢ok degiskenli lojistik regresyon analizi yapildi. Cok
degiskenli lojistik regresyon analizinde P dalga dispersiyonu
(odds orani, 1.217; % 95 giliven araligi: 1.098 - 1.347,
p<0.001) ve viicut kitle indeksi (VKi) (odds orani, 1.239; % 95
glven araligi: 1.010 - 1.521, p=0.040) maskeli hipertansiyo-
nun bagimsiz éngoérdiiriculeri olarak tespit edildi (Tablo 3).

Maskeli Hipertansiyon ve P Dalga Dispersiyonu

Viicut kitle indeksi’nin 25.5 ve Ustiinde oldugu degerler
%64.3 sensitivite, %57.5 spesifite ile maskeli hipertansiyon
ile iliskili tespit edildi (AUC=0.656 %95 ClI 0.537-0.775,
p=0.015). P dalga dispersiyonu dagihm araliginin maskeli hi-
pertansiyonu predikte ettigi kesim degeri %76.2 sensitivite,
%72.5 spesifite ile 41.5 olarak saptandi (AUC=0.787 %95 ClI
0.688- 0.866, p <0.001) (Sekil 1).

Tablo 1. Hastalarin demografik 6zellikleri ve laboratuvar verileri

Hasta grubu Kontrol grubu P degeri
n=40 n=42
Yas (yil) 45,73+7,77 46,12+7,32 0,814
Cinsiyet (erkek,%) %52 %52 0,991
VKi (kg/m2) 26,28+2,23 24,9+2,89 0,019
Kreatinin 0,74+0,13 0,73+0,09 0,816
Beyaz kiire (103/uL) 8,21+2,24 8,09+1,95 0,791
Trombosit (103/uL) 246,83+41,59 244,95+64,14 0,876
T. Kolesterol (mg/dl) 199,28+39,37 195+25,94 0,561
HDL (mg/dl) 46,03+11,36 47,74+10,48 0,480
Trigliserid (mg/dl) 150,50+78,39 137,24+50,09 0,362
LDL (mg/dl) 122,73+34,21 111,67+25,14 0,098

VKI: Viicut Kitle indeksi, T.Kolesterol: Total Kolesterol, LDL: Diisiik dansiteli kolesterol, HDL: Yiiksek dansiteli kolesterol

Tablo 2. Maskeli hipertansiyonlu hastalar ile kontrol grubunun elektrokardiyografik parametrelerinin karsilastiriimasi

Hasta grubu Kontrol Grubu P degeri
P maksimum (msn) 127,28+4,19 121,38+6,05 <0,001
P minumum (msn) 82,40+3,12 83+3,4 0,409
P dalga dispersiyonu (msn) 44,8815,63 38,3816,21 <0,001

msn: milisaniye

Tablo 3. Maskeli hipertansiyonun bagimsiz 6ngordirictligini gésteren ¢ok degiskenli lojistik regresyon analizi

OR (%95 Giiven aralig1) P degeri
P dalga dispersiyonu 1.217 (1.098-1.347) <0.001
Yas 1.001 (0.933-1.074) 0.978
Cinsiyet 2.351(0.548-10.094) 0.250
Viicut Kitle indeksi 1.239 (1.010-1.521) 0.040
Kreatinin 2.314 (0.007- 744.660) 0.776
Hemoglobin 0.913( 0.667-1.249) 0.569

Source of the Curve
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Sekil 1. Vicut kitle indeksi ve P dalga dispersiyonunun maskeli hipertansiyon gelisimini 6ngérdiirmedeki ROC curve analizi
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Tartisma

Bu calismada maskeli hipertansiyon tanisi almis hastalarda
atriyal fibrilasyon 6ngdérdicisi olan P dalga dispersiyonu-
nun kontrol grubuna goére farklilik gosterip gostermedigi
arastirildi. Calismamizda maskeli hipertansiyon tanisi olan
hastalarda P maksimum siiresi ve P dalga dispersiyon de-
gerleri saghkli kontrol grubuna gore daha yiksek saptan-
mistir. Bu bulgu maskeli hipertansiyon tanili hastalarin 6zel-
likle en sik kardiyak aritmi olan atriyal fibrilasyon agisindan
riskli grupta olduklarini gostermektedir. Ek olarak ¢ok de-
giskenli analizlerde VKi ve P dalga dispersiyonunu maskeli
hipertansiyon gelisiminin bagimsiz dngérduricileri olarak
saptadik.

Ucuz ve pratik olarak hesap edilebilen iki EKG parametresi
olan P dalga dispersiyonu ve maksimum P dalga siresi sinls
digiuminden ¢ikan uyarilarin atriyum igi ve atriyumlar arasi
heterojen ve kesintili iletimini gosteren belirteglerdir. Sinis
digiuminden g¢ikan uyarilarin iletim zamaninin uzamasi ve
homojen olmayan yayilim géstermesi AF gelisimi ve devam
etmesinde rol alan atriyal reentry tetiklemektedir (13). Ya-
pilan galismalarda P dalga dispersiyonun %83 sensitif ve
%85 spesifiklik ile AF 6ngordugi gosterilmistir. Mitral ve
aort stenozu, hipertansiyon ve aterosklerotik kalp hastalgi
gibi bircok hastalikta AF gelisim riski tasiyan bireyleri tespit
etmek icin iki basit EKG parametresi maksimum P dalga si-
resi ve P dalga dispersiyonu kullaniimaktadir (12, 13, 14,
15). Yapilan bir calismada aort darligi nedeniyle endovaski-
ler yontemle tedavi edilen (TAVI) hastalarin 6 aylik takiple-
rinde P dalga dispersiyonunun 6énemli 6l¢lide azaldigi sap-
tanmigstir (16).

Atriyal fibrilasyon giinliik pratigimizde en sik karsilastigimiz
aritmidir. Yagla beraber gortlme sikhgi artmakta ve 75 yas
Uzerinde prevelansi %9’a kadar ¢ikmaktadir (17). AF aritmi
nedeniyle hastane yatiglarinin yaklasik Ggte birinden, inme-
lerin ise beste birinden sorumludur. Sol ventrikiil islev bo-
zuklugunda kotilesme sonucunda tromboembolik komli-
kasyonlarda gorilen artislar ile mortalitede 2 kat daha fazla
gorilebilmektedir. AF'a sahip bireylerin yaklasik lgte biri
asemptomatik olmasi nedeniyle hastaligin farkinda degil-
dirler ve gelisen komplikasyonlar ile karsimiza ¢ikmaktadir-
lar (18). Bu ylizden AF gelisimi agisindan riskli gruplarda ta-
rama yapilmasi erken teshis ve tedavi olanag saglayarak
AF’a bagh komplikasyonlar ve mortalitenin 6nlenmesinde
6nemlidir (19).

Hipertansiyon 6nlenebilir 61im sebebleriicinde ilk siralarda
yer alan 6nemli bir halk sagligi sorunudur. Beklenen yasam
siresi arttikca gortlme sikliginin artacagi ve 2025 yilinda
dinya nifusunun yaklasik %29,2’sini etkileyecegi 6ngoriil-
mektedir (20). Kontrol altina alinmamis hipertansiyon kar-
diyovaskiiler hastaliklar, inme, renal hastaliklar ve aritmiler
acisindan risk faktoradir (21).

Hipertansiyon sol atriyumda yapisal degisikliklere neden ol-
maktadir. Hipertansiyona sekonder atriyal duvarda mey-
dana gelen gerilimdeki artis remodelling sirecini tetikle-
mektedir.

Maskeli Hipertansiyon ve P Dalga Dispersiyonu

Atriyumda inflamatuvar hcre infiltrasyonu artmakta, mi-
yosit hiicrelerinde hipertofi ve nekroz gelismektedir. Ayrica
artan gerilime sekonder kollajen sentezi uyarilmakta ve bag
dokusu birikiminde artis ile fibrozis gelismektedir (13,22).
Atriyal dokuda meydana gelen fibrozis AF’un baslamasinda
major dneme sahiptir. Remodelling sonucu artan fibrozis
atriyum igi ve atriyumlar arasi iletimde gecikme ve hetero-
jeniteye sebeb olmakta ayrica birgok reentry gelisimini ko-
laylastirmaktadir (18). Hipertansif bireylerde mikrovaskiler
yatakta meydana gelen degisimler sonucu atriyal iskemi ge-
lismekte ve iskemik dokuda meydana gelen ileti yavasla-
masi ise atriyal iletilerde elektriksel heterojeniteye sebeb
olmaktadir (23,24). Atriyal dokuda meydana gelen tim bu
degisimler EKG’de maksimum P dalga siiresi ve P dalga dis-
persiyonunda uzamaya sebep olmaktadir (13,25).

Ofiste 6lgllen kan basinci degerleri <140/90 iken ofis disi
ortamda ylksek kan basinci degerleri olan olgular maskeli
hipertansiyon olarak adlandiriimaktadir (2). Prevalansi ¢a-
lismalar arasi farkli 6lcim metodlari kullaniimasi ve farkli
tansiyon hedefleri baz alindigindan farkhlik gésterse de mu-
ayene sirasinda kan basinci 6lcimi normal olan her 7 veya
8 kisiden birinde maskeli hipertansiyon bulunacagi 6ngoril-
mektedir (26). Maskeli hipertansiyon tanisi alan hastalarda
uzun vade de normotansif bireylere goére kalici hipertansi-
yon gorilme sikligi daha fazladir (27). Calismamizda maskeli
hipertansiyon saptanan hastalarda kontrol grubuna oranla
P maksimum siresi ve P dalga dispersiyon degerlerinin an-
lamli olarak da yuksek oldugu tespit edilmistir. Bulgularimiz
maskeli hipertansiyon saptanan hastalarda ileride AF gelisi-
minin normal kisilere gére daha sik olacagini disindiirmek-
tedir.

Maskelenmis hipertansiyonun asiri stresli, alkol ve sigara
tiketimi olan ve diyabetik hastalarda daha sik izlendigi bil-
dirilmistir (28). Ek olarak, obezite de hipertansiyon igin bir
risk faktortidiir. 35 yas lizeri bireylerin alindigi bir calismada
VKi > 25 kg/m? olmasi ile maskeli hipertansiyon iligkilendi-
rilmistir (29). Bizde g¢alismamizda literatir ile uyumlu olarak
maskeli hipertansiyon tanili bireylerde VKi daha yiiksek sap-
tadik ayrica literatiir ile uyumlu olarak VKi’nin maskeli hi-
pertansiyon icin bagimsiz bir prediktor oldugunu tespit et-
tik.

Calismamizin en 6nemli kisithhg retrospektif 6zellikte ol-
masi ve gorece az sayida hasta grubundan olusmasidir. Ek
olarak, hastalar aritmi agisindan takip edilmemislerdi. Has-
talara 24 saatlik Holter monitorizasyonu ile aritmi agisindan
izlem yapmak ve bunun P dalga sireleri ile iliskisini incele-
mek calismamiza ek katki saglayabilirdi. Bu konuda, daha
genis katilimla yapilan ve aritmi takibi yapilan ileriye donik
calismalar gerekmektedir.

Sonug¢

Calismamizda atriyal aritmi icin dngordiriicii olan P dalga
dispersiyonu ve P maksimum siiresi maskeli hipertansiyonu
olan hastalarda kontrol grubuna gore yiksek saptandi. Bu
sonugclar maskeli hipertansiyonu olan hastalarin aritmi agi-
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sindan riskli olabilecegini diisiindlirmektedir. Maskeli hi-
pertansiyonu bulunan hastalarin takibinde EKG gibi basit ve
ucuz yontem ile P dalga dispersiyonu hesaplanarak atriyal
aritmi riski tastyan hastalar erken tespit edilebilir ve bunlara
bagh komplikasyonlar énlenerek morbidite ve mortalitede
azalma saglanabilir.

Etik onam: Calismamiz Bakirkéy Dr. Sadi Konuk Egitim ve Aras-
tirma Hastanesi Etik Kurulu izni ile gergeklestirildi (Tarih:
21.02.2022, Karar No: 2022/51).
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Covid-19 Tanili Hastalardan izole Edilen Kandida Tiirleri ve Antifungal
Duyarliliklarinin Pandemi Oncesi Donem ile Karsilastiriimasi
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0z

Amag: Bu calismada, pandemi éncesi (PO) (1 Nisan 2018-31 Mart 2020) yogun bakim tnitelerinde ve servislerde tedavi olan hastalar ve
pandemi déneminde (PD) (1 Nisan 2020-31 Mart 2022) COVID-19 yogun bakim tinitelerinde ve servislerinde tedavi olan hastalarin klinik
orneklerinden izole edilen kandida turleri retrospektif olarak incelenmistir. PD’deki kandida tirlerinin ve antifungal duyarliliklarinin
PO’ne gore degisimini irdelemek ve iilkemizdeki epidemiyolojik verilere katkida bulunmak amaglanmistir.

Materyal ve metod: Kandida turlerinin identifikasyonu ve tiir tanimlanmasi, konvansiyonel yontemler ve otomatize VITEK 2 (Biome-
rieux, Fransa) sistemi kullanilarak yapilmistir. Candida albicans disi kandida izolatlarinin tir tanimlari MALDI-TOF MS (Bruker Daltonik
GmbH, Bremen, Almanya) otomatize sistemi ile dogrulanmistir. Antifungal duyarhliklar VITEK 2 otomatize sistemi ve gradient test strip-
leri (BioMérieux E test, Fransa) kullanilarak degerlendirilmistir.

Bulgular: PO dénemde laboratuvarimiza gelen klinik érneklerin 125’inde (%2), PD’de ise, 157’sinde (%2.9) kandida iiremesi tespit edil-
mistir. Kandida izolatlarindaki artis istatistiksel olarak anlamlidir (p=0.007). PD’de idrar kultiirii, kan kilturi ve aspirat kilttrlerindeki
ireme oranlarinin PQ’e gére arttig) gdzlenmistir. PD’de kandida izole edilen hastalarin yas ortalamasi 70.8614.53'dir. PD’de, PO’ne
gore erkek hasta oraninda artis gdzlenmistir. PD’de PO’ne gére, C. parapsilosis, C. glabrata ve C. tropicalis tiirlerinde artis, C. kefyr
tirtinde dusus gozlenmistir. C. ciferrii, C. dubliniensis, C. sphaerica ve C. zeylanoides sadece PD’de izole edilmistir. PD’de C. albicans’in;
amfoterisin B, anidulafungin ve vorikonazol duyarliliklarinin azaldig; flukonazol, flusitozin ve mikafungin duyarhliklarinin arttigi gozlen-
mistir.C. albicans, C. glabrata, C. parapsilosis, C. tropicalis izolatlarinda, PO’e gére PD’de amfoterisin B, anidulafungin ve kaspofungin
duyarliliklarinda azalma gézlenmistir.

Sonug: COVID-19 hastalarinda 6zellikle hastanede yatis siiresinin uzamasi ve tedavisi stiresince yliksek dizey steroid kullanimina bagh
olarak gelisen sekonder kandida enfeksiyonlarinda pandemi 6ncesi doneme gore artis oldugu gozlenmistir. Verilerimiz, bildirilen diger
benzer galigmalarla uyumlu olarak C. albicans disi kandidalarda, 6zellikle  C. parapsilosis, C. glabrata ve C. tropicalis tiirlerindeki artigi
ortaya koymustur. Kandida tuirlerindeki ekinokandin ve amfoterisin B duyarliligindaki azalma akilci antifungal kullaniminin gerekliligini
dustndurmektedir. Kandida tirleri ve antifungal duyarhliklarinin degisiminin belirli araliklarla giincellenip sunulmasi, klinisyenlerin am-
pirik antifungal tedavi yaklagimi agisindan 6nem arzetmektedir.

Anahtar Kelimeler: COVID-19, SARS-CoV-2, Kandida, Antifungal duyarlilik
Abstract

Background: In this study, candida species isolated from clinical samples of patients treated in intensive care units and other inpatient
clinics pre-pandemic period (PPP) (April 1, 2018-March 31, 2020) and patients treated in COVID-19 intensive care units and other inpa-
tient clinics during the pandemic period (PP) (1 April 2020-31 March 2022) were retrospectively examined. It was aimed to describe the
variation of candida species and their antifungal susceptibility in PP according to PPP and contribute to our country's epidemiological
data.

Materials and Methods: Conventional methods and VITEK 2 (Biomerieux, France) automated system were used to identify candida
species and determine their antifungal susceptibility. Species identifications of non-Candida albicans isolates were confirmed by the
MALDI-TOF MS (Bruker Daltonik GmbH, Bremen, Germany) automated system. Antifungal susceptibilities were evaluated using the
VITEK 2 automated system and gradient test strips (BioMérieux E test, France).

Results: Fungal strains were detected in 125 (2%) of the clinical samples that came to our laboratory in the pre-pandemic period, and
in 157(2.9%) during the PP. The increase in Candida isolates was statistically significant (p=0.007). It was observed that the growth rates
in urine culture, blood culture and aspirate cultures increased in PP compared to PPP. The mean age of patients with candida isolated
in PP is 70.86+14.53. An increase in the rates of male patients was observed in PP compared to PPP. Compared to PPP, an increase was
observed in C.parapsilosis, C.glabrata and C.tropicalis species, and a decrease in C.kefyr species in PP. C.ciferrii, C.dubliniensis, C.spha-
erica and C.zeylanoides have been isolated only in PP. It was observed that the susceptibility of C. albicans to amphotericin B, anidu-
lafungin and voriconazole decreased in PP, and the susceptibilities of fluconazole, flucytosine and micafungin were increased. C.albi-
cans, C.glabrata, C.parapsilosis, C.tropicalis isolates were observed to have decreased sensitivity to amphotericin B, anidulafungin and
caspofungin in PP compared to PPP.

Conclusions: It has been observed that there is an increase in secondary candida infections due to the prolonged hospitalization period
and high-level steroid use in COVID-19 patients compared to the PPP. Our data revealed an increase in non-C.albicans species, particu-
larly in C.parapsilosis, C.glabrata and C.tropicalis species, in agreement with other similar studies reported. The decrease in echinocan-
din and amphotericin B susceptibility in candida species suggests the necessity of rational antifungal use. Updating and presenting the
changes in Candida species and their antifungal susceptibility at regular intervals is important for clinicians' empirical antifungal treat-
ment approach.

Key Words: COVID-19, SARS-CoV-2, Candida, Antifungal susceptibility
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Giris

Aralik 2019'da, Diinya Saghk Orgiitii (WHO) tarafindan Co-
ronavirus hastaligi 2019 (COVID-19) salginindan sorumlu
olarak aciklanan siddetli akut solunum sendromu korona-
virtis-2 (SARS-CoV-2) olarak adlandirilan yeni bir betakoro-
navirls rapor edilmistir. COVID-19 pandemisi, diinya ¢a-
pinda pnomoni ve ¢oklu organ yetmezligi nedeniyle hasta-
neye yatislarda ani ve 6nemli bir artisa neden olmustur (1).
Genis spektrumlu antibakteriyel ilaglar, parenteral bes-
lenme, invaziv midahaleler, uzamis nétropeni, immin sis-
tem bozukluklari, siddetli COVID-19 hastalarinda kandida
turleri ile enfeksiyon riskini dGnemli 6l¢lide artirabilmekte-
dir (2). Antifungal tedavi sirasinda da artan direncli izolat-
lar mortalite ve morbidite oranlarini 6nemli dlgtide arttir-
maktadir (3). Bu enfeksiyonlar, uzamis yatis siireleri ve
ylksek tedavi maliyetleri ile saghk alaninda 6nem kazan-
maktadir (4). Candida albicans (C. albicans), hasta numu-
nelerinden en ¢ok izole edilen kandida tiirli olarak bilinme-
sine ragmen diger kandidalarin insidansinda artis gozlen-
mektedir. Albicans disi firsatgi kandida tirleri arasinda C.
glabrata, C. tropicalis, C. parapsilosis, C. krusei v.s bulun-
maktadir (5). Glinlimiizde kullanima giren yeni identifikas-
yon yontemleri sayesinde nadir goriilen tirlerinde tanim-
lanmasi mimkin kilinmistir (6).

COVID-19 hastalarinin yaklasik %5-30'u yogun bakim Uni-
tesinde (YBU) tedavi gerektiren agir klinik seyir gdstermek-
tedir. Bilindigi gibi, yogun bakim hastalari, 6zellikle meka-
nik ventilasyon uygulananlar, bakteriyel veya mantar en-
feksiyonlari gelistirme agisindan daha biyik risk altindadir
(7). Ayrica, ¢cogu saghk kurumunda, personelin SARS-CoV-
2've maruziyet riski nedeniyle bronkoskopi, indiklenmis
balgam toplama gibi rutin mikrobiyolojik 6rnekler dogru ve
yeterli alinamamaktadir (2).

COVID-19 hastalarinda gelisen ko-enfeksiyonlardaki etyo-
lojik ajanlari ortaya koymak ve basarili sekilde tedavi ede-
bilmek icin hastalara dogru zamanda dogru antifungallerin
ampirik ve preemptif olarak baslanmasi hayati 6nem tasi-
maktadir. Kandidalarin farkh tirlerinde, hastaligin prog-
nozu ve antifungal direng oranlar farklidir. Bu nedenle
kandidalarda tur dagiliminin saptanmasi  6nemlidir.
COVID-19 hastalarinda sekonder mantar enfeksiyonlarini
arastirmak icin 6zel olarak tasarlanmis az sayida ¢alisma
vardir. Bu calismada, COVID-19 tanisi alan hastalardan
izole ettigimiz kandida tiirlerinin pandemi éncesi (PO) dé-
nemde izole edilen kandida tirleri ile karsilastirarak pan-
demi sliresince meydana gelebilecek sekonder kandida en-
feksiyonlarinin tedavisi icin yol gdsterici olabilmek, iki farkh
donemde izole edilen tiirlerde saptanan antifungal duyar-
hhk olasi degisimleri belirlemek, hastanemiz ve ulkemiz
epidemiyolojik verilerine katkida bulunmak amaglanmistir.

Materyal ve Metod

Calismamizda, Elazig Fethi Sekin Sehir Hastanesi’nde servis
ve yogun bakim linitelerinden laboratuvarimiza génderilen
cesitli klinik 6rneklerden izole edilen kandida izolatlari ret-
rospektif olarak degerlendirilmistir. 1 Nisan 2020 - 31 Mart
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2022 tarihleri arasinda COVID-19 servis ve COVID-19 yo-
gun bakim Unitelerinde tedavi olan, orofaringeal ve nazo-
faringeal surintileri, gercek zamanh ters transkriptaz po-
limeraz zincir reaksiyonu (RT-PCR) test sonucu pozitif olan
ya da RT-PCR testi negatif olup klinik, toraks bilgisayarli to-
mografisi (BT) ve laboratuvar bulgulariyla COVID-19 tanisi
disindlen hastalardan izole edilen kandida izolatlari ve
antifungal duyarliliklari ile PO, 1 Nisan 2018- 31 Mart 2020
tarihleri arasinda izole edilen kandida izolatlari ve antifun-
gal duyarhliklari karsilastiriimistir. PD igin diger yogun ba-
kim ve servislerden gelen 6rneklerden izole edilen kandida
izolatlari calisma disi birakilmistir. Calismaya her iki donem
icin de, sadece etken olarak kabul edilen kandida izolatlari
dahil edilmistir.

Laboratuvarimiza gelen tiim klinik érneklerin (balgam, id-
rar, aspirat, yara, vagen) %5 koyun kanli agar (KKA) ve Eo-
zin Metilen Blue (EMB) agara ekimi yapilarak, 37°C’'de 24-
48 saat inklibe edilmistir. Kan kdlttri érnekleri BACTEC
9120 (Becton-Dickinson Diagnostic Instrument Systems,
USA) otomotize cihazinda bes giin siireyle inkiibe edilmis-
tir. Pozitif lireme sinyali veren siselerden KKA ve EMB
agara ekim yapilarak, 37°C’de 24-48 saat inkiibe edilmistir.
Kiltarlerde Greyen mikroorganizmalarin degerlendirilmesi
Gram boyama ve konvansiyonel yontemlere uygun olarak
yapimistir. Kilttrlerde maya morfolojisinde oldugu diisi-
nilen koloniler Sabouraud dekstrose agara (SDA) pasajla-
narak saflastirilmistir. 37°C’de 48-72 saat SDA’da saf olarak
Uretilen maya izolatlarinin tir dizeyinde tanimlanma-
sinda, germ tlp testi, misir unlu tween 80 agarda mikros-
kobik morfoloji ile konvansiyonel yéntemler ve otomotize
identifikasyon sistemi VITEK 2 (BioMerieoux, Fransa) kulla-
nilmistir. C. albicans disi kandida izolatlari MALDI-TOF MS
(Bruker Daltonik GmbH, Bremen, Almanya) otomatize sis-
temi ile tir tanimi dogrulanmistir (Klinik laboratuvarla-
rinda maya izolatlarini tanimlamak i¢in kullanilan konvan-
siyonel yontemlerle karsilastirildiginda, MALDI-TOF MS ile
cok daha kisa siirede, daha az malzeme ile ekonomik ve
daha glvenilir sonuglar alinmaktadir) (8). Kandida izolatla-
rinin, flukonazol, vorikonazol, anidulafungin, kaspofungin,
mikafungin, amfoterisin B’'ye antifungal duyarliliklari icin
gradient test stripleri (BioMérieux E test, Fransa) besiyeri-
nin ylizeyine uygun sekilde yerlestirilerek, 37°C'de 24-48
saat inklibasyona birakilmistir. Sonuglar, European Com-
mittee on Antimicrobial Susceptibility Testing (EUCAST)
minimum inhibitér konsantrasyon (MiK) degerlerine gére
yorumlanmistir (9).

Arastirmada elde edilen verilerin degerlendirilmesinde
Statistical Package for Social Science for Windows (SPSS)
24.0 paket programi kullaniimistir. Arastirmaya dahil edi-
len hastalarin demografik 6zellikleri icin frekans ve yizde
dagihm analizi (cinsiyet) ve ortalama ve standart sapma
(yas) uygulanmistir. Kandida tiirleri ve antifungal duyarlilik
dagilimlarinin belirlenmesinde frekans ve yiizde dagihm
analizi kullanilmigtir. Arastirma sonucunda izole edilen
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kandida tiirleri ve antifungal duyarliliklarinin, PO ve PD ve-
rilerinin karsilastirilmasinda istatistiksel olarak anlamli bir
degisim gosterip gostermedigini incelemek amaciyla ki-
kare bagimsizlik testi kullaniimistir. Ayrica kandida izole
edilen hastalarin yaslarinin PO ve PD karsilastirmasi ama-
ciyla bagimsiz 6rneklem t-testi uygulanmistir. Sonuglar
%99 (p<0.001) ve %95 (p<0.05) giiven diizeyinde anlamh
kabul edilmistir.

Bulgular

Laboratuvarimiza PO dénemde (1 Nisan 2018-31 Mart
2020) toplam 30.896 klinik 6rnek incelenmistir. Bu 6rnek-
lerin 6.125’ inde lireme olmus ve tireme olan érneklerin ise
125 (%2)’sinde mantar Gremesi tespit edilmistir. PD’de (1
Nisan 2020-31 Mart 2022) toplam 26.457 klinik 6rnek in-
celenmistir. Bu orneklerin 5.346’sinda lireme olmus ve
Gireme olan 6rneklerin 157 (%2.9)’'unda mantar Gremesi
tespit edilmistir. PD icin calismaya sadece COVID-19 hasta-
larindan izole edilen kandida izolatlari dahil edilmistir. PO
ve PD’de ireme olan klinik 6rneklerden izole edilen kandi-
dalarin saptanma oranlarinda istatistiksel olarak anlamh
bir fark gézlenmistir (p=0.007). PO dénemde iireme tespit
edilen orneklerin %2’sinde kandida tirleri saptanirken,
PD’de bu oranin %2.9’a yiikseldigi gdzlenmistir. PO do-
nemde kandida izole edilen hastalarin %47’si (59) kadin ve
%53’ (66) erkek; PD’de kandida izole edilen hastalarin
%33’{1 (52) kadin ve %67'si (105) erkek hastalar idi. PO dé-
nemde ve PD’de kandida izole edilen hastalarin cinsiyet
dagihminda anlaml farkhhk goézlenmistir (p=0.038). PD’de,
PO’ne gore erkek hasta oraninda belirgin bir artis gézlen-
mistir.

PO’de kandida izole edilen hastalarin yas ortalamasi
72.131£12.41, PD’de kandida izole edilen hastalarin yas or-
talamasi 70.86+14.53 olarak belirlenmistir. PO kandida
izole edilen hastalarin ortalama yaslari ile PD’de kandida
izole edilen hastalarin ortalama yaslari arasinda istatistik-
sel olarak anlamli farklilik bulunamamustir (p=0.217).

PO ve PD’de kandida izole edilen 6rneklerin servis ve yo-
gun bakimlara gore dagihminda istatistiksel olarak anlamh
bir degisim gézlenmemistir (p=0.071). PD’den 6nce YB’lar-
dan gelen 6rneklerin orani %63.9, PD’de ise %73.5'dir. PO
dénemde servislerden gelen 6rneklerin orani %36.1, PD’de
ise %26.5'dir.

PO dénemde kandida izolatlari en ¢ok idrar kiiltiirlerinden
(%33.6) ve kan kdltiirlerinden (%32.8), PD’de de ayni se-
kilde en ¢ok idrar kilturleri (%38.9) ve kan kultlrlerinden
(%35.7) izole edilmistir. PD’de balgam kiiltlrd, yara kiltara
ve vagen serviks kiiltiirlerinde PO déneme gére kandida
treme oranlari azalirken; idrar kiltiira, kan kiltiri ve as-
pirat kiiltiirlerindeki Gireme oranlarinin PO déneme gére
arttig) gdzlenmistir. idrar kiltiirlerinde (p=0.026), kan kiil-
turlerinde (p=0.033) ve aspirat kiltirlerinde (p=0.042)
kandida izole edilme oranlarindaki artislar istatistiksel ola-
rak anlamli bulunmustur. PO ve PD’de iireme olan &rnek-

Pandemi Dénemi Kandida Tiirleri ve Antifungal Duyarhliklari

lerden izole edilen kandidalarin klinik 6rneklere gore dagi-
limi Sekil 1’'te gosterilmistir.

Pandemi dncesi donemde gelen kiltir 6rneklerinden izole
edilen kandida tirleriile PD’de gelen kultir 6érneklerinden
izole edilen kandida tiirleri karsilastirilmistir. PO ve PD’de
Ureme olan orneklerden izole edilen kandidalarin tiirlere
gore dagilimi Tablo 1’de gosterilmistir. izole edilen kandida
tirlerinin oranlarinin, pandemi etkilerine bagh olup olma-
digini arastirmak amaciyla uygulanan ki-kare bagimsizlik
testine gore, saptanan kandida tirlerinin oranlari pan-
demi etkilerine bagimli oldugu belirlenmistir (p=0.032).
PD’de C. glabrata, C. parapsilosis ve C. tropicalis
tirlerinin izole edilme oranlarinda istatistiksel olarak an-
lamli bir artis gozlenirken, C. kefyr’ in Greme oranlarinda
anlamli bir diisiis gézlenmistir (p=0.032). PO dénemde C.
albicans %63.2 oraninda izole edilirken, PD’de %64.4 ora-
ninda izole edilmistir. C. inconspicua, C. catenulata, C. col-
liculosa sadece PO dénemde izole edilmistir. C. ciferrii, C.
dubliniensis, C. sphaerica ve C. zeylanoides sadece PD’de
izole edilmistir.

Candida albicans’in, amfoterisin B, anidulafungin, kaspo-
fungin ve vorikonazol duyarhliklarinin PD’de azaldigi; flu-
konazol, flusitozin ve mikafungin duyarliliklarinin PD’de
arttigl gozlenmistir (p=0.003) (Tablo 2).

Candida glabrata izolatlarinda, amfoterisin B, anidulafun-
gin ve kaspofungin duyarliliklari PD’de azalmis ancak, flu-
konazol, flusitozin ve mikafungin duyarliliklari PD’de art-
mistir. Amfoterisin B, anidulafungin de ortaya ¢ikan azalma
ve flukonazol, flusitozin ve mikafunginde ortaya ¢ikan artis
istatistiksel olarak anlamh bulunmustur (p=0.037) (Tablo
2).

Candida kefyr izolatlarinda, amfoterisin B, anidulafungin
ve vorikonazol duyarliliklari PD’de azalirken, kaspofungin,
flusitozin ve mikafungin duyarlliklari PD’de arttigi belirlen-
mistir (p=0.032) (Tablo 2).

Candida parapsilosis izolatlarinda, amfoterisin B, anidu-
lafungin, kaspofungin ve vorikonazol duyarliliklari PD’de
azalirken, flukonazol, flusitozin ve mikafungin duyarliliklari
PD’de arttigi gézlenmistir (p=0.026) (Tablo 2).

Candida tropicalis izolatlarinda, amfoterisin B, anidulafun-
gin ve kaspofungin duyarhliklari PD’de azalirken, flukona-
zol, flusitozin, mikafungin ve vorikonazol duyarliliklari
PD’de arttigi gozlenmistir. C. tropicalis izolatlarinda mi-
kafungin ve vorikonazol disindaki antibiyotiklerde ortaya
cikan farkliliklar istatistiksel olarak anlamli bulunmustur
(p=0.021) (Tablo 2).

Candida guilliermondii, C. krusei, C. lusitaniae PO dénem
ve PD acisindan ortaya cikan farkliliklar istatistiksel olarak
anlamh bulunamamistir (Tablo 2).

Candida ciferrii, C. dubliniensis, C. sphaerica ve C. zeylano-
ides izolatlari sadece PD’de, C. inconspicua, C. catenulata,
C. colliculosa izolatlari ise sadece PO dénemde izole edil-
digi icin istatistiksel farkliliklar incelenememistir (Tablo 2).
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Tablo 1. Pandemi 6ncesi ve pandemi déneminde izole edilen kandida tlrlerinin dagilimi

PO PD
n (%) n (%)

C.albicans 79 (63.2) 101 (64.4)
C.catenulata 3(2.4) -
C.ciferrii - 3(1.9)
C.colliculosa 3(2.4) -
C.dubliniensis - 3(1.9)
C.glabrata 3(2.4) 8(5.2)
C.guilliermondii 2(1.6) 2(1.2)
C.inconspicua 3(2.4) -
C.kefyr 8(6.4) 3(1.9)
C.krusei 3(2.4) 2(1.2)
C.lusitaniae 4(3.2) 3(1.9)
C.parapsilosis 9(7.2) 16 (10.3)
C.sphaerica - 1(0.6)
C.tropicalis 8 (6.4) 14 (8.9)
C.zeylanoides - 1(0.6)
TOPLAM 125 (100) 157 (100)

PO=Pandemi 6ncesi, PD=Pandemi dénemi

Tablo 2. Pandemi 6ncesi ve pandemi déneminde izole edilen kandida tiirlerinin antifungal duyarhliklar

Amfoterisin B Anidulafungin Kaspofungin Flukonazol Flusitozin Mikafungin Vorikonazol
P.0. P.D. P.0. p.D. P.0. P.D. p6. pD. PO. PD. PO. PD. PO PD.
% % % % % % % % % % % % % % P
C.albicans 63.4 21 31.6 2 29.1 22 145 74.2 0 80.1 379 811 145 2 0.003
C.catenulata 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0.687
C.ciferrii - 0 - 66.6 - 66.6 - 333 - 333 66.6 - 0 0.116
C.colliculosa 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0.754
C.dubliniensis - 0 - 0 - 333 - 100 - 100 - 100 - 0 0.184
C.glabrata 66.7 37.5 333 0 66.6 50 0 62.5 0 100 333 100 0 0 0.037
C.qguilliermondii 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -
C.inconspicua 0 - 0 - 0 - 0 - 0 - 0 - 0 - -
C. kefyr 125 0 125 0 125 66.7 62.5 66.7 0 100 333 100 66.7 0 0.032
C. krusei 100 100 333 0 66.7 100 0 0 0 0 0 100 0 0 0.512
C.lusitaniae 0 0 25 0 50 333 75 100 0 333 0 100 75 0 0.127
C. parapsilosis 44.4 18.7 333 0 333 18.7 11.1  56.2 0 56.2 333 56.2 444 0 0.026
C.sphaerica - 0 - 0 - 0 - 0 - 0 - 0 - 0 -
C.tropicalis 87.5 35.7 75 0 75 35.7 25 75 0 78.5 75 85.7 0 7.1 0.021
C.zeylanoides - 0 - 0 - 0 - 0 0 - 0 0 -

C.: Candida, PO=Pandemi 6ncesi, PD=Pandemi dénemi

80

70

60

50

40

30

20

10

Kan Kiiltiirii

Balgam Kiiltiirii

idrar Kdiltiirii

® Pandemi Oncesi

' %7’2

Aspirat Kulturi

%4,4
'

Yara Kiiltiirii

= Pandemi Donemi

%1,9

v

Vagen Cerviks

Sekil 1. Pandemi 6ncesi ve pandemi doneminde izole edilen kandidalarin klinik 6rneklere gore dagilimi

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2023;20(1):31-38.
DOI: 10.35440/hutfd.1134599

34



Oner ve ark.

Tartisma

Tim diinyada, son yillarda mantar kaynakh enfeksiyonlarin
prevalansinda artis saptanmaktadir. YBU’de tedavi olan ve
mekanik ventilasyona ihtiya¢ duyan kritik durumdaki hasta-
lar ve 50 giin yada daha uzun siire hastanede tedavi edilen
hastalarda mantar ko-enfeksiyonu gelisme olasiligi daha
ylksektir. Kandida enfeksiyonlari bu hastalar igin mortalite
(%5 -73) agisindan énemli bir risk faktoradar (10).
COVID-19 pandemisi nedeniyle mantar koenfeksiyonlarina
olan farkindalik giderek artmaktadir. Fransiz Halk Saghgi
Yiiksek Konseyi, COVID-19 hastalarinda mantar patojenleri-
nin sistematik olarak taranmasini tavsiye etmistir (2).
COVID-19 enfeksiyonu olan hastalarin 6nemli bir kisminda
akut solunum sikintisi sendromu (ARDS) gelismektedir (11).
Agir enflamatuar ekstidasyon ile yaygin alveolar hasarin
yani sira, COVID-19 hastalarinda her zaman CD4+T ve
CD8+T hiicrelerinde azalma ve immiinsupresyon vardir. Bu
da sekonder mantar enfeksiyonu riskini arttirmaktadir (12).
ARDS'li hastalarda SARS-CoV-2'nin olusturdugu hasarla bir-
likte, genis spektrumlu antibiyotik kullanimi, kortikostero-
idler ve santral venoz kateterlerin yaygin kullanimi, kandi-
dalarin invaziv enfeksiyon yapmasina olanak saglamaktadir.
Sekonder enfeksiyonlu COVID-19 hastalarindaki etyolojik
ajanlari belirlemek, COVID-19 hastalarinin ampirik antimik-
robiyal tedavi yonetimi icin olduk¢a dnemlidir (11). Kritik
durumdaki COVID-19 hastalarinda kandida ko-enfeksiyonu
gelisme riskinin arttigini ve bu durumun 6lim oranlarini ar-
tirmasinin muhtemel oldugu bildirilmistir (13).

Yapilan calismalarda C. albicans halen ilk sirada yer alan
kandida tlri olmasina ragmen 6zellikle invaziv kandida en-
feksiyonlarinda C. albicans disi tirlerde 6nemli artislar bil-
dirilmektedir (13). Lindberg E. ve ark (14) tarafindan yapilan
ve 143 hastaya ait 233 izolatin incelendigi ¢alismada, tim
yas gruplarinda en yaygin tir C.albicans (%65) olarak bildi-
rilmis, C. glabrata (%19) ve C. parapsilosis (%10) tirleri de
C.albicans’dan sonra en sik gorilen tirler olarak bildirilmis-
tir. Bizim calismamizda, PD’de bazi C. albicans disi kandida
oranlarinda artis gozlenmekle birlikte, izole edilen kandida-
larin bliyk bir oranini C. albicans tirleri olusturmustur.
PO'de C. albicans’in %63.2 oraninda izole edildigi, PD’de
%64.4 oraninda izole edildigi g6zlenmistir.

Kandida turleri bolgesel olarak farklilik gésterebilmektedir.
En az 15 kandida tiiri insanda hastalik yapma potansiyeline
sahiptir. C. albicans, C. glabrata, C. tropicalis, C. parapsilosis
ve C. krusei en sik gorilen kandida tarleridir. Ayrica, diinya-
nin belirli bolgelerinde, daha énce nadir goriilen bir orga-
nizma olan C. auris, 6nemli bir patojen olarak ortaya ¢ikmis-
tir (15). Gahsmamizin verilerinde C. auris izolatlarina rast-
lanmamistir. Kanada’da yapilan bir ¢alismada bes yillik veri-
lere gore C. albicans oraninda azalis (%60.9'dan %42.1’ye)
ve C. glabrata oranindaki artis (%16.4'dan %22.4’ye) an-
laml bulunmustur (16). Yapilan baska bir calismada ise kan-
dida tlr dagiliminin sirasiyla, C. albicans (%55.8), C. glab-
rata (%14.1), C. tropicalis (%10) oldugu bildirilmistir (17).
Asya ulkelerinin verilerine gore, C. tropicalis (%25.4), C.
glabrata (%13.9) ve C. parapsilosis (%12.1) en sik gériilen C.
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albicans disi kandida tiirleri olarak bildirilmistir. C. glabrata
tirlerinin, Latin Amerika'da (%7.4) doérdinct, Kuzey Ameri-
ka'da ise ikinci sikhkta (%21.1) gézlendigi bildirilmistir (18).
Baska ulkelerden bildirilen galismalara bakildiginda, bizim
calismamiz ve UGlkemizdeki bildirilen diger ¢alismalar ince-
lendiginde, C. albicans disi kandida tirleri ve gorilme siklik-
lari farklilik géstermektedir. Ornegin, ilkemizde yapilan ¢ok
merkezli galismalarin verilerine gére en sik gérilen kandida
turleri, C. parapsilosis (%29.1), C. glabrata (%10.1), C. tropi-
calis (%7.5) dir (19). Gulmez ve ark.’nin (10) yaptigi ¢alis-
mada, izole edilen kandida tiirleri sirasiyla C. albicans, C.
glabrata, C. tropicalis ve C. kefyr olarak bildirilmistir. Bizim
verilerimizde Ulkemizde yapilan diger calismalarla uyumlu-
dur. Ayrica, Buna goére, PD’de C. albicans’dan sonra en sik,
C. parapsilosis (%10.3), C. tropicalis (%8.9), C. glabrata
(%5.2) izolatlari tespit edilmistir.

ispanya'da yapilan bir arastirmada, hastaneye yatirilan
COVID-19 hastalarindaki mantar enfeksiyonlarinin %0.7
oraninda oldugu bildirilmistir (20). italya'da yapilan bir aras-
tirmada, IL-6 reseptoér bloke edici ajan olan tocilizumab ile
tedavi edilen COVID-19 hastalari arasinda tedaviyi takiben
li¢c kandidemi vakasi bildirilmistir (7). Yapilan bir calismada,
COVID-19 enfeksiyonu ile yogun bakimda tedavi olan ve in-
vaziv kandidiyazis tanisi konulan beg hastada C. albicans, C.
galabrata ve C. tropicalis izole edilmistir (13). Bizim ¢alis-
mamizda da benzer sekilde, yogun bakimda steroid, tocilu-
zumab gibi immunsupresif kullanilan COVID-19 hastala-
rinda, C. albicans, C. glabrata ve C. tropicalis tiirleri izole
edilmistir.

Yapilan bir calismada, mantar Gremesi en sik idrar 6rnekle-
rinde (%45) gozlenmistir (10). Ergon ve ark.’nin (21) calis-
masinda, yogun bakim hastalarindan izole edilen kandida
tirlerinin en sikidrar (%62.1), kan (%13.6), alt solunum yolu
(%8.7) orneklerinden elde edildigi bildirilmistir. Tiirkiye’de
yapilan bir calismada idrar kilttrlerinde C. albicans, C.
parapsilosis, C. tropicalis’in en sik izole edilen kandida tir-
leri oldugu bildirilmistir (22). Segrelles-Calvo ve ark.’nin (23)
yaptigl calismada siddetli COVID-19 hastalarinda, ¢ogun-
lukla BAL orneklerinden olmak (zere C. albicans ve C. pa-
rapsilosis izole edilmistir. Ancak, C. glabrata, C. dubliniensis,
C. krusei ve C.tropicalis gibi diger tirlerin de izole edildigi
bildirilmistir. Bildirilen calismalara benzer olarak, PD’de
ozellikle idrar kilturlerinden (%38.9), kan kilturlerinden
(%35.7) ve aspirat kilttrlerinden (%11.4) izole edilen kan-
dida oranlari artmistir. Segrelles-Calvo ve ark.’nin (23) yap-
t1g1 calismaya benzer olarak COVID-19 hastalarinda en sik
gorilen kandida tarleri C. albicans ve C. parapsilosis’dir. An-
cak, izole ettigimiz kandida tirleri en sik idrar ve kan kaltir-
lerinden elde edilmistir. Gliney Kore’de yapilan bir calis-
mada kan kulttrlerinden izole edilen kandida turleri, C. al-
bicans (%38), C. parapsilosis (%26), C. tropicalis (%20) ve C.
glabrata (%11) olarak bildirilmistir (24). Aldardeer ve
ark.'nin (16) calismasinda kandidemi vakalarinda en sik
izole edilen kandida tlrinin C. glabrata (%30) oldugu bil-
dirilmistir. C. parapsilosis’in (%48) en sik kandidemi etkeni
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oldugu gosterilen galismalar da mevcuttur (25).Calisma-
mizda en sik kandidemi etkeni C. albicans’dir.

Kandida enfeksiyonlarinin teshisi ve kandida tiir tayini ile
birlikte dogru antifungal tedavinin 6nemi biiylktir. Bunun
icin invitro duyarhhk testlerinin yapilarak, uygun tedavinin
baslanmasi, direngli kandida izolatlarinin artisina engel ola-
bilmektedir (26). Efluks pompalarindaki asiri salinimlar ne-
deniyle gelisen azoller arasindaki ¢apraz direng, hem in
vitro hem de klinik olarak C. albicans'ta siklikla gorilir. C.
albicans, ekinokandinlere karsi yiiksek derecede ¢apraz di-
reng gosterir. Kandida tirlerinin antifungal ilaglara direnci-
nin gelismesi, mantarin genomik esnekliginden kaynaklan-
dig1 dastinilmektedir (5). Yapilan bir ¢alismada, kandida
izolatlarinin tamaminin flukonazol, vorikonazol, flusitozin
ve kaspofungine duyarl oldugu bildirilmistir. Baska bir ¢a-
lismada, kandida suslarinin higbirinde amfoterisin B direnci
saptanmamis olup, C. albicans suglarinin tamaminin
(%100), C. glabrata suslarinin %84.2'sinin, C. tropicalis sus-
larinin ise %93.3’tintn flukonazole duyarli oldugu bildiril-
mistir (27). Bir ¢calismada, izole edilen C. albicans suslarinda
flukonazol direncinin %14 oraninda oldugu ve en fazla flu-
konazol direnci gézlemlenen susun C. glabrata (%40) suslari
oldugu belirtilmistir (28). C. glabrata, C. albicans gibi,
effluks pompalarinin agiri salinimindan kaynaklanan, azol-
lere karsi azalmis duyarlili§a sahiptir. Septisemiye neden
olan birgok C. glabrata izolati, flukonazole direnglidir (29).
Yapilan ¢alismalarda kandida tirlerinde farkli oranlarda flu-
konazol direnci bildirilmistir. Kan kiltlrlerinden izole edilen
kandida tirlerinin direng¢ oranlarinin gosterildigi cok mer-
kezli bir calismada, tim kandida tirlerinde %3 flukonazol
direnci belirlenmistir. Baska bir calismada C. albicans tirle-
rinde %8.8, C. parapsilosis tiirlerinde %54.8 flukonazol di-
renci gosterilmistir (25). Yapilan bir calismada, C. parapsilo-
sis 6rneklerinde %78.6 oraninda flukonazol direnci gosteril-
mistir (30). Cok merkezli SENTRY c¢alismasinda, flukonazole
karsi C. albicans’in %0.4, C. tropicalis’in %1.3, C. parapsilo-
sis'in %2.1, C. glabrata’nin %8.8 oraninda direngli oldugu
gosterilmistir. Baska bir arastirmada, YBU hastalarinin on
yillik verilerinin sonuglarina gére vorikonazol direnci C. tro-
picalis’te %1.4, flukonazol direnci C. albicans’ta %0.2, C. tro-
picalis’'te %2.4, C. parapsilosis'te %7.8 ve C. glabrata’da
%57.4 olarak bildirilmistir (31). Bazi ¢calismalarda kandida
izolatlarinda vorikonazol direnci bulunamamisken, bazi ¢a-
lismalarda distk oranlarda direng gésterilmistir (27). Calis-
mamizda kandida tiirlerinde PD’de flukonazol duyarliliginin
attigi gézlenmistir. Bununla birlikte, literattrdeki diger ¢a-
lismalara gore flukonazol direng oranlarimiz oldukga yiiksek
bulunmustur. Ayrica, PD’de 6zellikle C. albicans’ta voriko-
nazol duyarhhg azalmistir.

Ekinokandinlerin azollere karsilastirildiginda 6nemli dlgide
daha yiksek bir etkinlik gosterdigi klinik calismalarla ortaya
konulmustur (3). Bu nedenle, ekinokandin tiirevi antifun-
galler kandida enfeksiyonlarinda yaygin olarak kullaniimak-
tadir. Bir galismada, mikafungine, C. albicans’ta %0.6, C. tro-
picalis’'te %4.9, C. parapsilosis’'te %4, kaspofungine, C. pa-
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rapsilosis’'te %2.4, C. glabrata’da %3.6 direng oldugu bildi-
rilmistir (17). Cok merkezli surveyans arastirmalarina gore,
kandida tirlerinde anidulafungin direnci %0-0.3 oraninda
bildirilmistir. Genellikle ekinokandinler daha énce azollerle
tedavi edilmis olan kandida enfeksiyonlari igin kullanilr.
Ote yandan, ekinokandinlerin artan kullanimi yiiksek kaspo-
fungin direncine neden olmaktadir (32). Ekinokandinler, C.
tropicalis'e karsi miikemmel aktivite gbstermektedir ve en-
feksiyonlari tedavi etmek igin iyi bir segenektir (33). Ancak,
¢alismamizda, C. tropicalis'te de diger kandida tirlerinde ol-
dugu gibi mikafungin duyarlihiginda artis gézlemlenirken,
anidulafungin ve kaspofungin duyarliig§inda anlamh du-
zeyde azalma saptanmistir. Artan kandida enfeksiyonlari ve
ekinokandin direnci akilci antifungal kullaniminin gereklili-
gine dikkat cekmektedir.

Yapilan bir ¢alismada, C. albicans’ta flusitozin direnci %1, C.
tropicalis'te %11,4,  C. parapsilosis’te %0 oldugu bildiril-
migstir. Bildirilen galismalara gore, amfoterisin B’ ye karsi di-
reng gelisiminin oldukg¢a dustik oldugu gosterilmistir (27).
Bizim verilerimize gore, C. albicans’in ve C. glabrata’nin
amfoterisin B duyarlihginin PD’de azaldigi, flusitozin duyar-
liliklarinin arttigi gézlenmistir. Yapilan calismalarda, C. tro-
picalis suslarinin amfoterisin B’ye karsi direng artisinin ol-
dugu bildiriimistir (34). Ulkemizde yapilan bir calismada,
kandida tirlerinde amfoterisin B direnci %1.9, baska bir ¢a-
hsmada C. parapsilosis turlerinde %8.9, C. albicans tirle-
rinde ise %5.8 oraninda bildirilmistir. Ortalama direng am-
foterisin B oranlari %0 ile %10 arasinda degismektedir (25).
Verilerimiz, tilkemiz verilerinin aksine, amfoterisin B duyar-
liliklarimizin daha distk oranlarda oldugunu gostermistir.
Candida dubliniensis, insan immin yetmezlik virlsu ile en-
fekte bireylerin agiz bosluklarinda oldukga yaygindir ancak
normal insan mikroflorasinda ¢ok daha nadir olarak bulu-
nur. C. albicans ile birgok fenotipik 6zelligi benzesir. Ancak,
C. albicans ve diger kandida turlerinin aksine, C. dubliniensis
izolatlari azollere ve ekinokandinlere artmis direng goster-
memektedir. Ancak, C. dubliniensis C. albicans'a benzer ef-
lux pompasi asiri salinimi ile flukonazole direngli hale gele-
bilir (35). Bizim ¢alismamizda, C. dubliniensis sadece PD’de
li¢ hastadan izole edilmistir. Bu izolatlar amfoterisin B,
anidulafungin ve vorikonazole %100 direngli olarak tespit
edilmistir. Yapilan calismalarda, C. ciferrii, insanlarda enfek-
siyona neden olan ve neredeyse her zaman risk popiilas-
yonlarinda gorilen nadir bir kandida tirudir. Genellikle
ampirik tedavide sik kullanilan azollere direng gostermekte-
dir (36). Calismamizda C. ciferrii izolatlari sadece COVID-19
hastalarindan izole edilmistir ve bu izolatlarda literatire
benzer olarak azol direnci gorilmustir. Yapilan bir calis-
mada C. sphaerica tirleri idrar 6rneklerinden izole edilmis
ve izolatlarin %50'si flukonazole direngliyken, amfoterisin
B've direng goriulmedigi bildirilmistir (37). Bizim ¢alisma-
mizda C. sphaerica PD’de bir COVID-19 hastasinin idrar kul-
turtnden izole edilmistir. C. sphaerica izolatinin tiim anti-
fungallere direngli oldugu gérilmistir.
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Sonug¢

COVID-19 hastalarinda immiinsupresyon, hastanede yatis
sliresinin uzamasi ve COVID-19 tedavisinde yliksek diizey
steroid kullanimina bagli olarak, sekonder kandida enfeksi-
yonlarinda pandemi 6ncesi doneme goére artis oldugu go-
rilmistir. Sekonder enfeksiyonu olan COVID-19 hastala-
rindaki etyolojik ajanlarin erken taninmasi, etken olan kan-
didalarin antifungal duyarhliklarinda PD’de galismamizda
da tespit edildigi Gizere degisiklik olabilecegi goz 6niinde bu-
lundurularak antifungal duyarlilik testi sonucuna gore uy-
gun antifungal tedavinin zamaninda baslanmasi ile direng
oranlarinin diisecegini ve bu hastalardaki mortalite ve mor-
bidite oranlarinin azalacagini diisiinmekteyiz.
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Abstract

Background: One of the most effective methods of early detection of testicular cancer is applying
testicular self examination. This study was conducted to determine the testicular cancer health be-
liefs and testicular cancer early diagnosis behaviors of young adult male seasonal agricultural work-
ers.

Materials and Methods: The study was of descriptive type and its sample consisted of 300 individu-
als. Data were collected using Champion's Health Belief Model Scale in Testicular Cancer Screening
and descriptive information form. In the analysis of the data, t-test and chi-square test were perfor-
med in independent groups.

Results: It was determined that 6.3% of the individuals did at least one testicular self-examination
during their lifetime and the total mean score of the health belief model scale was 15.39 + 4.62.
Conclusions: It is seen that the rate of individuals doing testicular self-examination and their health
beliefs are not at the preferred level. For this reason, awareness studies should be carried out on
testicular cancer and its early diagnosis.

Key Words: Testicular cancer, Testicular self-examination, Seasonal agricultural worker

(o]

Amag: Testis kanserini teshis etmenin en etkili yontemlerinden biri kendi kendine testis muay-
enesidir. Calismanin amaci, mevsimlik tarim isgisi geng eriskin erkeklerin testis kanserine ydnelik
saglik inanglarinin ve testis kanseri erken tani davranislarini belirlemektir.

Materyal ve Metod: Calisma tanimlayici tipte olup, 6rneklemini 300 birey olusturmustur. Veriler Tes-
tis Kanseri Taramalarinda Champion’un Saglik inang Modeli Olgegi ve tanitici bilgi formu kullanilarak
toplanmistir. Verilerin analizinde bagimsiz gruplarda t testi ve ki kare testi yapilmistir.

Bulgular: Bireylerin %6,3'Unilin hayati boyunca en az bir kez kendi kendine testis muayenesi yaptigi
ve saglik inang modeli 6lgegi toplam puan ortalamalarinin 15,39+4,62 oldugu saptanmistir.

Sonug: Bireylerin kendi kendine testis muayenesini yapma oranlarinin ve saglik inanglarinin istenen
diizeyde olmadigi goriilmektedir. Bu nedenle testis kanseri ve erken tanisi konusunda farkindalik ¢a-
lismalari yapiimalidir.

Anahtar Kelimeler: Testis kanseri, Kendi kendine testis muayenesi, Mevsimlik tarim isgisi
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Introduction

Seasonal agricultural workers are considered as a segment
of the world who have been exposed to the worst conditi-
ons of working life, where diseases are high and premature
deaths are seen, and who have experienced all dimensions
of social exclusion. Because seasonal agricultural workers
have inadequate living and housing conditions. They are
also malnourished and unbalanced, are exposed to acci-
dents and accidental injuries, are affected by pesticide use,
and have difficulties in accessing services (1). They expe-
rience problems in accessing health services because of the
difficulties in working conditions, and thus are faced with
various health problems. Cancer is one of these problems.
Although testicular cancer is a type of cancer that spreads
very fast, in case of early diagnosis, it has a good prognosis,
and the length of life for 5 years in the 1st stage is 99% (2).
For this reason, "early diagnosis and treatment" of testicu-
lar cancer is very important. One of the most effective met-
hods of early detection of testicular cancer is applying tes-
ticular self examination (TSE) (3). Health Belief Model
(HBM) is used in order to plan research and interventions
related to determining changes in preventive health beha-
vior, maintenance of health and individuals' health-related
behaviors (4-6).

In the studies conducted on testicular cancer, the incidence
of the disease in individuals from low socio-economic class
was found to be two times more than those from high so-
cio-economic classes (2). Therefore, it can be said that indi-
viduals working in the agricultural sector are under the risk
of testicular cancer. in the literature, it was determined
that young and adult males had no information about the
prevalence of testicular cancer, and that they almost never
performed TSE (7-12). For this reason, it is of vital impor-
tance that male individuals be informed about performing
testicular cancer early diagnosis behavior and maintain this
behavior (9,13). In addition, it is very important to deter-
mine the situations of performing testicular self-examina-
tion and to determine the effect of health beliefs on beha-
vior. The study was conducted in order to identify health
belief behaviors and testicular cancer early diagnosis beha-
viors of seasonal agricultural worker young adult males.
For this reason, it is very important to raise awareness of
men in order to carry out and maintain testicular cancer
early diagnosis behavior (11, 15) and to determine the ef-
fect of self-examination of testicles and health beliefs on
behavior.

Materials and Methods

The study is a descriptive study. The data of the study were
collected in the region of responsibility of Sanliurfa Nihat
Demirelli Family Health Center between November 2013
and April 2014. The socio-economic level of the people in
the region is low, and most of them earn their living as se-
asonal agricultural worker.

Young adult males in the age group of 20-35 living in the

Health Beliefs and Testicular Cancer Early Detection Behaviors

region of responsibility of A Family Health Center constitu-
ted the universe of the study. 30-cluster sampling tech-
nique proposed by the World Health Organization for deve-
loping countries was used in sample selection. Streets in
the region of Nihat Demirelli FHC were accepted as clusters,
and 30 streets were determined by simple random method.
In every street chosen, the starting point was the first hou-
sehold on the street, until 10 individuals were selected, the
process continued on the right hand side (14). As a result, a
total of 300 young adults were accessed, being 10 individu-
als in each cluster.

In the data collection for the study, identifying information
form developed by the researcher and Champion's Health
Belief Model Scale for Testicular Cancer and Screenings
(CHBMS) were used.

The data were collected through the 29-question identif-
ying information form developed by the researcher (15-18)
and Champion's Health Belief Model Scale for Testicular
Cancer and Screenings (19). The data of the study were col-
lected by visiting the individuals at their home and conduc-
ting face-to-face interviews.

The scale was developed by Barnes in 2000 (20). The vali-
dity and reliability of the scale in our country was perfor-
med by Pinar et al. in 2011. The scale consists of 26 items
and five sub-dimensions as "Susceptibility, Seriousness, Be-
nefits, Barriers and Self-efficacy/ Confidence" The internal
consistency Cronbach's Alpha values of the sub-dimensions
of the scale ranged from 0.64 to 0.79. The scale is a 5-point
Likert type scale. The minimum and maximum scores that
can be obtained from the scale are 26 and 130, respecti-
vely. The sub-dimensions of the scale are evaluated sepa-
rately. There is no total score of the scale (21). The Cron-
bach's alpha value of the study ranges between 0.73 and
0.97.

SPSS 16.0 package program was used in the evaluation of
the data. In the analysis of the data, descriptive statistics
(number, percentage, mean), chi-square analysis, signifi-
cance of difference between means test (t test in indepen-
dent groups) were employed. Skewness and kurtosis values
were examined to determine whether they fit the given
normal distribution. The value of p<0.05 was considered
significant in the analyses. In addition, the Cronbach alpha
coefficient of the scale was calculated in this study.

Results

The average age of the seasonal agricultural workers who
participated in the research was 27.84 + 4.37, 171 (57.0%)
were married, 128 (42.7%) had high school and above edu-
cation level, 210 (70.0%) were employed (Table 1).

15.3% of the participants reported that they had heard
about testicular cancer, and 43.5% and 39.1% of those who
had heard about testicular cancer said that they heard
about it from the media and their relatives, espectively.
3.0% expressed that they had heard about testicular self
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examination, 97.2% wanted to get informed about this is-
sue, and 74.5% wanted to be informed by health professio-
nals (Table 2).

Table 1. Distribution of identifying information of young
adult seasonal agricultural workers (n=300)
Descriptive Characteristics

Age X+Sd: 27.84 + 4.37
n %
Age
20-23 58 19.3
24-27 86 28.7
28-31 75 25.0
32-35 81 27.0
Marital Status
Married 171 57.0
Single 129 43.0
Educationall Status
Illiterate 2 0.7
Literate 12 4.0
Primary School 50 16.6
Secondary School 108 36.0
High school and above 128 42.7
Employment Status
Employed 210 70.0
Unemployed 90 30.0
Total 300 100.0

The individuals' perception of susceptibility, seriousness,
benefits, barriers, and self-efficacy mean scores were 11.42
+5.36,22.90£6.35,9.39 +5.36, 15.23 + 4.18, 13.09 + 3.49,
respectively (Table 3).

Ainsignificant difference was found between the TSE beha-
viour of SAW according to their

marital status (x2= 0.158, p=0.691), health insurance (x2=
0.024, p=0.878) and employment status (x2= 1.951,
p=0.163) (Tablo 4).

A statistically significant difference was found between the
benefits perception mean scores of the participants in
terms of their marital status (t=2.673 p=0.008). A significant
difference was identified between income status and seri-
ousness perception scores (t=-2.133 p=0.034) and benefits
perception mean scores (t=-2.369 p=0.018), between he-
alth insurance and self-efficacy perception mean scores (t=-
2.591 p=0.010), and between employment status and be-
nefits perception mean scores (t=2.599 p=0.010) (Tablo 5).

Health Beliefs and Testicular Cancer Early Detection Behaviors

Table 2. The Distribution of Characteristics of Seasonal Ag-
ricultural Worker Young Adult Males in Terms of Testicular
Cancer and Testicular Self Examination (TSE)

Characteristics n %
Cancer History in the Family

Yes 49 16.3
No 251 83.7

The status of having heard about testicular

cancer

Yes 46 15.3
No 254 84.7
How the individual heard about testicular

cancer (n=46)

Health Professionals 2 4.3
Media 20 43.5
Friends 6 13.1
Close Relatives 18 39.1
The status of having a problem related to

testicles

Yes 9 3.0
No 291 97.0
The Status of Tracking Changes in Your Body

Yes 171 57.0
No 129 43.0
The Status of Having Heard about TSE

Yes 9 3.0
No 291 97.0

How Did you Hear about TSE (n=9)

Health Professionals 1 11.1
Media 1 11.1
Friends 5 55.6
Close Relatives 2 22.2
The Status of Performing TSE at Least Once

in a Lifetime

Yes 19 6.3
No 281 93.7
The Reason for not Performing TSE (n=281)

Not Knowing about TSE 273 97.2
Believing that he is too young to be exami- 8 2.8
ned

The Status of Considering to Receive Exami-

nation / Screening for Testicular Cancer

Yes 152 50.7
No 148 49.3
The Status of Wanting to Get Information

about TSE

Yes 208 69.3
No 92 30.7
Whom the Individual Wants to Get Informa-

tion about TSE from

Health Professionals 155 74.5
Media 33 15.9
Friends 20 9.6

Table 3. Distribution of the Mean Scores Obtained by Seasonal Agricultural Workers from the Sub-dimensions of Health

Belief Model Scale

Scale Sub-dimensions Min Max X+SD Cronbach Alpha (o)
TSE Susceptibility Perception 5 25 11.42 £5.36 0.974
TSE Seriousness Perception 7 35 22.90+6.35 0.883
TSE Benefits Perception 3 14 9.39+2.36 0.733
TSE Barriers Perception 5 22 15.23+4.18 0.860
TSE Self-efficacy Perception 6 24 13.09 + 3.49 0.735
Total Score 26 130 15.39 + 4.62 0.815
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Table 4. Distribution of Descriptive Characteristics of Seasonal Agricultural Workers by Self-Examination of Testicles

Characteristics

Performing Testicular Self Examination

Statistics Values

Yes No X2 p
n % n %

Marital Status Married 10 5.8 161 94.2

Single 9 7.0 120 93.0 0.158 0.691
Health Insurance Yes 10 6.1 153 93.9 0.024 0.878

No 9 6.6 128 93.4
Employment Status Employed 16 7.6 194 92.4 1.951 0.163

Unemployed 3 33 87 96.7

Table 5. Distribution of the Mean Scores Obtained by Young Adult Seasonal Agricultural Workers Scale in Terms of

Their Identifying Information

Health Belief Model Scale Sub-Dimensions

Susceptibility Seriousness Per- Benefits Barriers Perception Self-efficacy Per-

Characteristics Perception ception Perception X £ SS ception
X * SS X * SS X * SS X * SS

Marital Status
Married 11.62 + 5.75 23.15 + 5.28 9.70 + 2.01 15.02 + 4.30 13.35 + 3.60
Single 11.14 + 4.80 2257 + 7.55 8.97 + 271 15.51 + 4.01 12.75 + 3.31
Statistical Value t=0.783 p=0.434 t=0.743 p=0.458 t=2.673 p=0.008 t=-.998 p=0.324 t=1.454 p=0.147
Income Status
Below Minimum Wage 11.96 = 5.47 22.11 + 6.73 9.06 + 2.34 15.24 + 3.87 13.46 = 3.71
Above Minimum Wage 10.88 + 5.21 23.67 + 5.88 9.71 £+ 2.35 15.23 + 4.48 12.73 + 3.23
Statistical Value t=1.746 p=0.082  t=-2.133, p=0.034 t=-2.369, p=0.018 t=0.027 p=0.979 t=1.812 p=0.071
Health Insurance
Yes 11.00 * 5.34 23.36 +* 6.60 9.54 * 2.62 15.20 + 4.34 12.61 £3.36
No 11.91 + 5.36 22.35 + 6.02 9.21 + 2.02 15.27 + 4.00 13.66 +£3.57

Statistical Value
Employment Status
Employed
Unemployed
Statistical Value

t=-1.460 p=0.145 t=1.365 p=0.173
11.40 + 5.20
11.46 + 5.75

t=-.098 p=0.922

23.27 + 6.04
22.03 + 6.98
t=1.556 p=0.121

+ +
+ +

t=1,.246 p=0.214 t=-0.127 p=0.899 t=-2.591 p=0.010
9.62 + 2.28
8.85 + 248

t=2.599 p=0.010

15.35 + 3.99
1495 + 4.61
t=0.761 p=0.447

13.21 + 3.50
12.82 + 3.46
t=0.891 p=0.374

+ + +
+ + +

Discussion

The study was conducted in order to identify health belief
behaviors and testicular cancer early diagnosis behaviors of
young adult male seasonal agricultural workers.

It was determined that 15.3% of the participants had heard
about testicular cancer. In the studies conducted, it is repor-
ted that more than half of the participating individuals heard
about testicular cancer (15,17,21). The results show that the
rate of being aware about testicular cancer varies across co-
untries and regions (15,21). Generally, awareness rate is
very low in the 15-35 age group. The result obtained in the
study indicates that the awareness level of young adult indi-
viduals about testicular cancer is quite low.

In the study, it was found that 3% of the individuals had he-
ard about testicular self examination, and that 6.3% had per-
formed testicular self examination at least once in their life-
time. The results obtained in this study regarding the rate of
being aware about testicular self examination and the rate
of performing testicular self examination differ from the stu-
dies conducted on this issue (9,22). In the study conducted
by Gocgeldi and Kogak (15), it was determined that 20.7% of

the participants had heard about testicular self examination
and that 8.8% had performed testicular self examination at
least once in their lifetime. In another study, it was found
that 40.9% of the individuals had heard about testicular self
examination, and that 18.9 had performed it (21). In addi-
tion, in a systematic compilation study, it was reported that
very few of the individuals who said that they had heard
about testicular self examination knew how to perform it
(23). It is seen that the rate of performing testicular self
examination is not at the desired level, which is attributed
to low level of knowledge and awareness about this issue.
The result obtained in the study suggests that the priorities
of most of the individuals may have changed as a result of
not knowing how to perform testicular self examination and
challenging working conditions. Moreover, the results indi-
cate that individuals are not aware of the fact that testicular
self examination is a normal examination just like breast self
examination. In the literature, there are studies that suggest
that this examination should be considered as a normal
examination (24,25).
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In the study, among the reasons for not performing testicu-
lar self examination, individuals' thinking themselves as yo-
ung (1.3%) and not knowing about testicular self examina-
tion (97.2%) are mentioned. In similar studies, when the re-
asons for not performing testicular self examination were
examined, it was determined that individuals did not know
how to perform testicular self examination, that they were
afraid of emergence of possible bad consequences as a re-
sult of self examination, and that they experienced emo-
tions such as guilt and embarrassment (22,26.27).

The finding that almost all the individuals participating in the
study did not perform testicular self examination as they did
not know about it is indicative of lack of knowledge at a sig-
nificant level.

In the study, more than half of the individuals (74.5%)
expressed that they wanted to get information about TSE
from health professionals. Similarly, in a study, 97.0% of the
participants said they wanted to get information (15). The
fact that most of the individuals wanted to get information
about testicular self examination suggests that seriousness
perceptions of the individuals regarding testicular self
examination might be high, that they consider it important,
and that they would display early diagnosis behavior. In the
study, the fact that almost all of the seasonal agricultural
workers wanted to be informed by health professionals can
indicate their inability to access health services due to their
difficult working conditions and their trust in health profes-
sionals.

When the mean scores of seasonal agricultural workers ob-
tained from the sub-dimensions of Health Belief Model Scale
were examined, it was identified that the highest score was
obtained from susceptibility perception sub-dimension,
while the lowest score was obtained from benefits percep-
tion sub-dimension. Similar to this study, in a study, the
mean score from susceptibility sub-dimension was the hig-
hest score, but barriers perception sub-dimension score was
the lowest score (30). In another study, the individuals' per-
ception of seriousness received the highest score, and bene-
fits score got the lowest score (21). In the study, the high
mean score obtained from susceptibility perception sub-di-
mension is an expected result. The fact that benefits percep-
tion sub-dimension mean score was the lowest score sug-
gests that the individuals had different priorities and that
they do not have enough information on this issue.

Besides, in terms of marital status, benefits perception of
married individuals was found to be significantly high. In the
study conducted by Gimis and Terzi (28), susceptibility, se-
riousness and self-efficacy perception sub-dimension mean
scores of the married individuals were determined to be sig-
nificantly high. The result obtained in the relevant study can
indicate that married individuals perceive testicular self
examination as beneficial, and that they believed this beha-
vior would decrease the risk of testicular cancer. It was de-
termined in the study that self-efficacy perception mean
scores of the individuals who did not have health insurance
was significantly high. When self-efficacy is evaluated as an

Health Beliefs and Testicular Cancer Early Detection Behaviors

individual's belief helping him/her to realize a certain beha-
vior, it is seen that the beliefs of individuals without health
insurance in performing testicular self examination are hig-
her.

Conclusion

It is seen that the rate of seasonal agricultural worker indi-
viduals' hearing about testicular self examination and per-
forming it is not at the desired level. In addition, when the
mean scores from the Health Belief Model Scale is exam-
ined, it is seen that barriers perception mean score is not at
the desired level. It is recommended that since the environ-
ments in which seasonal agricultural workers live make it
difficult for them to get access to health services, mobile
health service should be provided and sustained in cooper-
ation with different institutions.
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0Oz

Amag: Zehirlenme olgulari gocukluk ¢aginda ciddi mortaliteye neden oldugundan hasta ¢ocugun yonetimi tim
tlkelerde 6ncelikli ve 6zellikli bir yere sahiptir. Zehirlenme olgularinin yas dagilimi, etken gesitliliginin yani sira
hangi yas gruplarinda ne tirr zehirlenmenin agirlikli oldugu, buna baglh olarak adolesan dénemde zehirlenme
olgularinda intihar siklig1 incelenmistir.

Materyal ve metod: Calismamizda 2016-2019 tarihleri arasinda, g yil igerisinde hastanemiz ¢ocuk yogun ba-
kim Unitesinde akut zehirlenme nedeniyle takip edilen hastalar geriye donik olarak incelendi.

Bulgular: Yogun bakima yatirilan 468 zehirlenme olgusunun 259’u kiz (%55,3), 209 ‘u erkek (%44,7) olarak
izlenmistir. En sik 1-3 yasta 183 (%39,1) ve tamaminin kazara oldugu, en az 9-12 yasta 14 (%3,0) olgular izlendi.
0Oz kiyim amagli zehirlenmelerde 109(%96,4) hasta >13 yas, 4(%3,5) hasta 12 yasta izlendi ve bu 113 hastanin
83’0l (%73,4) kiz, 30’u (%26,6) erkek olarak izlendi. Oz kiyim amaglh zehirlenme vakalarinin kiz hastalarda daha
¢ok oldugu izlendi. Alinan ilaglar gruplarina siniflandirildiginda, parasetamol ile birlikte nonsteroid antienfla-
matuvarlar ve diger antipiretiklerin 115 (%20,6) en ¢ok alindigi izlendi. Yogun bakim takiplerinde mortalite iz-
lenmemistir.

Sonug: Zehirlenme olgularinin yaslari incelendiginde en sik 3 yas alti grubun oldugundan zehirlenmeye neden
olabilecek ilag ve kimyasal maddelerin yeterince giivenilir ortamlarda saklanmadigi izlenmistir. Oz kiyim nede-
niyle zehirlenmelerin kiz cocuklarinda fazla gérilmesi, kiz gocuklarinin aile, okul ve toplumsal olaylar gibi et-
kenlerden daha fazla etkilendiklerini géstermektedir.

Anahtar Kelimeler: Cocuk yogun bakim, Zehirlenme, Adolesanlar, Takip ve tedavi

Abstract

Background: Since poisoning cases cause serious mortality in childhood, the management of the sick child
has a priority and special place in all countries. The age distribution of poisoning cases, the diversity of fac-
tors, as well as the type of poisoning predominant in which age groups, and accordingly, the frequency of
suicide in poisoning cases in adolescence were investigated.

Materials and Methods: In our study, patients who were followed up in the pediatric intensive care unit of
our hospital for acute poisoning within three years between 2016-2019 were retrospectively analyzed.
Results: Of 468 poisoning cases hospitalized in the intensive care unit, 259 (55.3%) were female and 209
(44.7%) were male. There were 183 (39.1%) cases aged 1-3 years, and 14 (3.0%) cases at least 9-12 years old,
all of which were accidental. In suicidal poisonings, 109 (96.4%) patients were >13 years old, 4 (3.5%) patients
were 12 years old, and 83 (73.4%) of these 113 patients were girls and 30 (26.6%) ) were followed as male. It
was observed that cases of suicidal poisoning were more common in female patients. When the drugs taken
were classified into groups, it was observed that paracetamol, nonsteroidal anti-inflammatory drugs and other
antipyretics 115 (20.6%) were taken the most. No mortality was observed in the intensive care follow-ups.
Conclusions: When the ages of the poisoning cases were examined, it was observed that the drugs and che-
mical substances that could cause poisoning were not stored in sufficiently safe environments, since the group
under the age of 3 was the most common. The fact that poisonings due to suicide are more common in girls
shows that girls are more affected by factors such as family, school and social events.

Key Words: Pediatric intensive care, Poisoning, Adolescents, Follow-up and treatment
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Talay ve Kangin

Giris

Zehirlenme olgulari gocukluk ¢aginda ciddi mortaliteye ne-
den oldugundan hasta cocugun yonetimi tim tlkelerde 6n-
celikli ve ozellikli bir yere sahiptir. Ulusal Zehir Danisma
Merkezi'nin 2008 yili raporuna zehirlenme nedeniyle acil
servislere basvurularin yaklasik %60’in1 gocuk olgular olus-
turmaktadir (1). Zehir danisma merkezlerine bildirilen has-
talarin %50’den fazlasini bes yas altindaki ¢cocuklar olustur-
maktadir (1,2).

Zehirlenmelere bagh mortalitenin azaltiimasi zehirlenme
olgularinin hastaneye varis stireleri, miidahalelerin yapilma
zamanli, yogun bakim takipleri ve varsa antidotun verilis za-
manina bagli olarak degismektedir. Zehirlenme olgularinda
belirti, bulgu ve gelisebilecek komplikasyonlar agisindan
farkindahgin olmasi hastanin yogun bakim takipleri igin
onemlidir. Ayrica farkli zehirlenmelerde klinik seyrin 6ngo-
rilmesi ile tedavinin bastan dogru secimi yapilabilmekte-
dir(3). Bizim ¢alismamizda 2016-2019 tarihleri arasinda, g
yil igerisinde hastanemiz gocuk yogun bakim initesinde
akut zehirlenme nedeniyle takip edilen hastalar geriye do-
niik olarak incelendi.

Materyal ve Metod

Gazi Yasargil Egitim ve Arastirma Hastanesi 01.01.2016-
31.07.2019 tarihleri arasinda, Ug¢ yil boyunca pediatrik yo-
gun bakim tinitesine (PYBU) yatirilan 468 zehirlenme olgusu
geriye donik olarak degerlendirildi. Hastanemiz ¢ocuk acil
poliklinigine basvuran veya baska hastaneden PYBU takibi
ihtiyaci nedeniyle PYBU’ye servisine kabul edilen hastalar
degerlendirildi. Hastalarin yas, cinsiyet, basvuru ayi, zehir-
lenmeye neden olan etken madde, karsilasma yolu, hasta-
neye varis suresi, daha énce benzer 6kisinin olup olma-
masi, acilde uygulanan tedaviler, yogun bakimda uygulanan
takip ve tedaviler, basvuru semptomlari, spesifik antidot

Cocuk Yogun Bakim Unitesinde Zehirlenme Olgulari

kullanimi, laboratuvar bulgulari, kan ilag dizeyleri, psiki-
yatri konsiiltasyonu, alinis amaci, uygulanan tedaviler ve
sonuglari agisindan degerlendirildi. Zehirlenmeye neden
olan hayvan isiriklari calismaya alinmadi. Verilerin istatistik
analizinde SPSS 22,0 programi kullanildi. Yuzdelik veriler
kullanilarak degerlendirmeler yapilmistir, olgular arasinda
karsilastirma veya bagimlilik olmadigindan ¢alismada her-
hangi bir istatistiksel metot kullanilmamistir.

Bulgular

01.01.2016-31.07.2019 tarihleri arasinda yogun bakima ya-
tirllan 2819 hastanin 468’i (%16.6) zehirlenme olgusuydu.
Hastalarin 259’u kiz (%55.3), 209 ‘u erkek (%44.7) olup or-
talama yas 6,2 yas olarak hesaplandi (11ay-18 yas) (Tablo1)
. Yas araligina gore zehirlenme oranlarinin dagilimi incelen-
diginde 1-3 yas;%39.1, 4-8 yas;%33.3, 9-12 yas;%3.0, >13
yas;%24.6 olarak incelenmistir (Sekil 1). Higbir hastamiz
exitus olmamustir.

Tablol. Hastalarin 6zellikleri

Ortalama (+SD)
74,31 (165,6)

Yas (Ay)

Vicut agirlig (kg) 24,43 (+19,37)

ilacin alinmasiyla hastaneye basvuru arasinda gegen
sure (dakika)

PYBU takip siiresi

104,32(+161,24)

40,82 (+26,39)

Zehirlenme olgularinin mevsimlere ve aylara gére dagili-
minda; en ¢ok ilkbahar aylarinda 130 hasta (%27.8),

en az kis aylarinda 101 hasta (%21.6) izlendi. Aylara gore ise
en ¢cok mart ayinda (49/468), en az subat ayinda (26/468)
basvuru olmus.

®mErkek ®mKadin

1-3 yas 4-8 yas

Yas aralig1 (Yil)

9-12yas >13 yas

Sekil 1. Yas ve cinsiyete gore hasta sayisinin dagilimi
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Sekil 2. Alis amaci, yas, cinsiyete gore hasta dagilimi

Zehirlenme nedenleri incelendiginde %67.3 hasta kaza ile,
%24.1 hasta 6zkiyim amach, %8.5 hasta terapétik ilag
alimina bagh asiri ilag reaksiyonu ve diger nedenler sonucu
zehirlenmistir. Kaza ile zehirlenmelerde %51.7 hasta 1-
3yas, %44.1 hasta 4-8yas, %4.1 hasta 9 -12yas, %1,6 hasta
>13 yas olarak saptandi. Oz kiyim amagli zehirlenmelerde
%96.4 hasta >13 yas, %3,5 hasta 12 yasta izlendi, ve bu 113
hastanin 83’0 (%73,4) kiz, 30’u (%26,6) erkek olarak izlendi.
0Oz kiyim amacli zehirlenme vakalarinin kiz hastalarda daha
¢ok oldugu izlendi. (Sekil 2). Olgulardan 40 hasta (%10,3)
daha 6nce benzer zehirlenme 6ykisi oldugu tespit edildi,
ve bunlarin hepsinin 6z kiyim amagli oldugu izlendi (Sekil2).
0Oz kiyim amagl ilag-madde kullanimi sonucu zehirlenen
hastalar ile uygun sartlarda yapilan goriismelerde bu has-
talarin 40'inin (%35,4) sinav stresi-basarisizligl nedeniile bu
girisimde bulunduklari kendileri tarafindan ifade edilmistir.
0Oz kiyim amach zehirlenme olgularinin tamami (109
hasta,%23) Cocuk Psikiyatri tarafindan degerlendirilmistir.
Bunlardan 55(%49,5) hastaya psikiyatri uzmani tarafindan
medikal tedavi baslanmistir, tedavi baslanan ve baslanma-
yan tim hastalara poliklinik takibi onerilmis , sadece 22
(%19,8) hasta duzenli olarak psikiyatri poliklinigini ziyaret
etmigtir.

En fazla 6z kiyim amagh zehirlenmeler olmak Uzere
32(%10,3) hastada daha 6nce benzer olay 6ykisi vardi. Ol-
gulardan 40 hasta(%10,3) daha 6nce benzer zehirlenme
oykisi oldugu tespit edildi, ve bunlarin hepsinin 6z kiyim
amagli oldugu izlendi.

ilacin alinmasiyla hastaneye varis arasinda gegen siire
olarak en ¢ok kaza ile ilag alanlar 10-120 dakikada 262
(%78,6), 121-360 dakikada 64 (%19,2) ve >360 dakikada 8
(%2,4) hasta olarak izlendi. Oz kiyim amaciyla alanlar ise 10-
120 dakikada 60(%60,6), 121-360 dakikada 28 (%28,3) ve
>360 dakikada 11 (%11,1) olarak izlendi.

Zehirlenme olgularindan 284(%60,7) hasta hastaneye direk

basvurmus, 184(%39,3) hasta baska hastaneden hastane-
mize sevk edilmistir.

Zehirlenme etkeninin tirleri karsilastirildiginda; ilaglarla
zehirlenmeler 359(%76,7), ilag disi maddeler 35(%23,3)
olgu izlenmistir.

Zehirlenme etkeni ile karsilasma yollari incelendiginde; en
¢ok oral yolla 440 (%94), en az inhalasyon yoluyla esit
olmak tizere 4(%0,9) olarak izlenmistir. Cocuklarda zehir-
lenme olgulari siklikla oral yolla meydana geldigi izlenmistir.
Zehirlenme olgularindan 219(%46,7) hasta tekilagalimiile,
185(%39,5) hasta c¢oklu ilag alimi ile, 64(%13,6) hasta
bilinmeyen miktarda ilag alimi ile yogunbakimda takip
edilmistir. Coklu ilag alimi olan vakalarin ¢ogu suisid amach
olan vakalardir. Birden ¢ok ilag ile zehirlenenlerin ¢cogun-
lugunu suisid amagli ilag kullanan kisiler olusturmustur (62-
%33,5) .

Alinan ilaglar gruplarina siniflandirildiginda, parasetamol ile
birlikte nonsteroid antienflamatuvarlar ve diger antipireti-
kleri 115 hasta, SSS (Santral sinir sistemi) ilaglari 103 hasta
almisti. Santral sinir sistemi ilaglarundan ise en ¢ok antipsi-
kotikler 19 yer almaktaydi. ilaglar ve etken maddeler tek
olarak incelendiginde ise sirasiyla en sik parasetamol 67 ve
antipiretikler 35 hasta olarak izlenmistir. Bu veriler
gostermistir ki toplumda en sik tiketilen ilaglar SSS ilaglari,
parasetamol ve antipiretiklerdir (Tablo2).

Zehirlenme olgulann siklikla asemptomatik olarak
basvurmuslardir (191 hasta), semptomatik hastalarda en
stk bulgu bulanti kusma (50 hasta) olarak izlenmis, 13 has-
tada ani biling kaybi ve 3 hastada bayilma izlenmistir
(Tablo3).

Yogun bakim Unitesine en sik yatiriilma nedeni Ulusal Zehir
Danisma Merkezi 6nerileri dogrultusunda vital bulgu takibi
(376 hasta) olarak saptanmistir. Hastalara sivi ve destek te-
davileri yaninda, spesifik antidot tedavisi 86, extracorporeal
tedaviler 3, mekanik ventilasyon 2 ve mide yikanmasi 1

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2023;20(1):45-51.

DOI: 10.35440/hutfd.1124025

47



Talay ve Kangin

hastaya uygulanmistir. Mide yikamasi ve aktif kdmar uygu-
lamasi, cogunlukla acil polikliniklerde yapildigindan toplam
hasta sayisi ile kiyaslandiginda daha az oldugu géze carp-
maktadir.  Extracorporeal tedavi olarak; karbamezepin

Tablo 2. Zehirlenmeye neden olan maddeler

Cocuk Yogun Bakim Unitesinde Zehirlenme Olgulari

zehirlenmesi nedeni ile izlenen bir hastaya hemodiyafiltra-
syon, kolsisin zehirlenmesi nedeni ile izlenen 2 olguya ise
plazmaferez uygulanmistir (Tablo 4).

ilaglar n (%) n (%)

SSS ilaglari 103(18,5) KVS-Antihipertansif ilaglar 62(11,11)

* Antipsikotikler 19(3,40) * Antihipertansifler 12(2,15)

* Risperdal 11(1,97) *Angiotensin koverting enzim inhibitorleri 13(2,32)

* Trisiklik antidepresanlar 17(3,04) * Antiaritmikler 3(0,54)

* Antiepileptikler 17(3,04) * Beta blokerler 18(3,22)

* Antidepresanlar 16(2,86) * Kalsiyum kanal blokerleri 6(1,07)

* Serotonin geri alim inhibitorleri 9(1,61) * Digital 2(0,35)

*Parkinson tedavisinde kullanilan ilaglar 4(0,72) * Vazodilatorler 3(0,54)

* GABA analoglari 5(0,89) * Dilretikler 3(0,54)

* Kloral hidrat 5(0,89) * Coumadin 2(0,35)

Paracetamol-Antipiretikler-NSAii 115(20,61) Diger ilaglari 119(21,32)

Paracetamol-Antipiretikler-NSAii 115(20,61) Diger ilaglari 119(21,32)

* Paracetamol 67(12,00) * Demir 17(3,04)

* Non steroid antiinflamatuvar ilaglar 35(6,27) *@astrointestinal sistem ilaglari 9(1,61)

* Aspirin 7(1,25) * Kas gevseticiler 7(1,25)

* Migren ilaglan 6(0,75) * Psédoefedrin 14(2,51)
* Urikoliz 2(0,35)
* Sildenafil 4(0,72)
* Bronkodilator tablet 8(1,43)
* Kolsisin 12(2,15)
* Antiemetikler 12(2,15)
* Vitamin-Mineral 6(1,07)
* Burun spreyi 2(0,35)
* Antibiyotikler 8(1,43)
* Kafein 4(0,72)
* Antihistaminik 14(2,51)

Endokrin sistem ilaglar 30(5,37)

* Oral Kontraseptifler 5(0,89)

* Diyabet ilaglar 6(0,75)

* Sipropteran asetat 1(0,18)

* Antitiroid 2(0,35)

* Tiroxin 8(1,43)

* PRL inh (Prolaktin inhibitdri) 6(1,07)

* Rocaltrol 1(0,18)

* Alfa lipoik asit 1(0,18)

Bocek-Tarim ilaglari 29(5,19) Korozivmaddeler ve Tiner 19(3,40)

* Organofosfat 8(1,43) * Koroziv maddeler 8(1,43)

* Organofosfat disi tarim ilaci 14(2,51) * Tiner 11(1,97)

* Keneilaci 7(1,25)

ilag dist maddeler 39(6,98) Bilinmiyor 42(7,52)

*Siyanur (Kayisi,BademCekirdegi) 7(1,25) * Bilinmiyor 42(7,52)

* Karbon monoksit 4(0,72)

* Civa Zehirlenmesi 1(0,18)

* Benzin 1(0,18)

* Gugendirici gikolata 1(0,18)

* Fare zehiri 16(2,86)

* Hint yagi tohumu 3(0,54)

* Ot yeme (Antikolinerjik etki) 2(0,35)

* Tiitlin 2(0,35)

* Sampuan — Dig macunu 2(0,35)

301(%64,3) zehirlenme olgusunun spesifik antidotu mevcut
olmayip sadece genel bulgu, ilacin viicutta neden olabilecek
yan etkiler ve bulgulara yonelik takip yapilmis. Zehirlen-
meye neden olan 166 (%35,5) ilacin ve maddenin spesifik
antidotu mevcut olup bunlardan semptomatik olan 86
hastaya antidot tedavisi verilmistir. Parasetamol zehirlen-
mesi nedeni ile izlenen 49 hastaya N-asetilsistein, kayisi ce-
kirdegi yenmesi sonucu siyanir entoxikasyonu gelisen 7

hastaya siyanokobalamin (cyanokit), organofosfat ile zehir-
lenen 9 hastaya pralidoxim ve atropin ve metoklopropamid
alimi sonrasi distonik reaksiyon gelisen 12 hastaya biperi-
den uygulanmistir. Spesifik antidotu olmayan ilag kullanan
diger 301(%64,3) hasta sadece genel durum, vital bulgular
ve olasi yan etkiler yoniinden izlenmistir (Tablo 4).
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Tablo 3. Basvuru sirasinda semptomlar

n (%)
Asemptomatik 191(40,8)
Bulanti kusma 50(10,7)
Karin agrisi 15(3,2)
Uykuya meyil 28(6,0)
Halsizlik 15(3,2)
Bas dénmesi 4(0,9)
Biling kaybi 13(2,8)
Bayilma 3(0,6)
Huzursuzluk 10(2,1)
Nefes darlig 10(2,1)
Diger 129(27,6)

Yogun bakim Unitesine gelmeden 6nce 243(%51,9) hastaya
aktif komar verilmis, 196(%41,9) hastaya aktif komir ver-
ilmemis, 230(%49,1) hastaya mide lavaji yapiimis,
211(%45,9) hastaya mide lavaji yapilmamis. Yogun bakim
linitesine gelmeden 6nce sevk edildikleri merkezlerde veya
acil serviste 243(%51,9) hastaya aktif komur verilmis,
230(%49,1) hastaya mide lavaji yapilmisti (Tablo 4).
Hastalarin PYBU’nde izlenme endikasyonlari, zehirlenmeye
yol acan ilacin olasi yan etkileri baglaminda Ulusal Zehir
Danisma Merkezi onerileri dogrultusunda ve basvuru
sirasindaki klinik bulgularina gore degerlendirildiginde
215(%45,9) hastanin vital bulgu takibi, 100(%21,4) hastanin
biling bozuklugu takibi, 23(%4,9) hastanin metabolik bo-
zukluklar (Kan sekeri, hipo/hipernatremi, hipo/hiperkal-
semi) takibi, 76(%16,2) hastanin hemodinamik izlem ve
12(%2,6) hastanin solunum yetmezligi nedeni ile yatirildig
tespit edilmistir. Hastalarin 172(%36,75)’si 12-24 saat,
246(%52,25)’s1 25-72 saat, 50(%10,6)’si ise 72 saatten fazla
sure ile yogun bakimda takip edilmistir.

Tablo 4. PYBU’ne yatirilma nedenleri ve verilen tedaviler

n (%)
Mide lavaji + Aktif Komiir verme 1(0,2)
Takip 376(80,3)
Antidot verme 86(18,4)
Mekanik ventilasyon 2(0,4)
ExtraKorporal tedaviler 3(0,6)
Total 468(%100)
Tartisma

Zehirlenme olgulari ¢ocuk yas gurubunda 6nlenebilir mor-
bidite ve mortalitenin en dnemli nedenlerinden biridir. Ul-
kemizde ¢ogu ilde yapilan gocukluk ¢agi zehirlenmeleri ile
ilgili cahsmalarda olgularin 0-5 yas grubunda pik yaptig iz-
lenmistir. Tiirk Hij Den Biyol Dergisi 2009 Ozel Sayisinda ya-
yinlanan, Ulusal zehir danisma merkezi 2008 yili calisma ra-
porunda Tirkiye’deki tim zehirlenme olgularinin yaklasik
%60’InIn 18 yas altinda oldugu bildirilmistir. On bes-on do-
kuz yas grubunda intihar amaclh zehirlenme olgu sayisi daha
fazla iken 2-3 yas cocuklarda ise kaza ile zehirlenmelerin
daha sik oldugu belirtilmistir (1). Nazan UT ve arkadaslari-
nin yayinladigl Cocuk Yogun bakim initesinde takip edilen
zehirlenme olgularinin geriye donlk degerlendirilmesi

Cocuk Yogun Bakim Unitesinde Zehirlenme Olgulari

isimli cahismada 81 hasta 0-5 yas, 77 hasta 12 yas Usti
grupta yer aldigi belirtilmistir (4). Bizim ¢alismamizda 183
hasta 1-3yas, 305 hasta 12 yas Ustl grupta yer almaktaydi.
Kiz/Erkek orani incelendiginde Nazan UT ve arkadaslarinin
yayininda 1,6 oraninda bulunmus, Meda K ve arkadaslarinin
yaptigl Cocuk acil servisine getirilen zehirlenme olgularinin
degerlendirilmesi isimli makalede bu oran 0,90 olarak tespit
edilmis, bizim ¢alismamizda ise bu oran 1,23 olarak tespit
edilmistir(5,6). Bizim calismamizda 183 hasta 1-3yas, 305
hasta 12 yas Ustl grupta yer almaktaydi.

Zehirlenme olgulari nedenlerine gére incelendiginde en ¢ok
kaza nedenli zehirlenmeler (%67,3) gorilmis , 6z kiyim
amagli zehirlenmeler daha ¢ok adolesan donemde ve kiz ¢o-
cuklarinda, kaza ile zehirlenmeler ise daha ¢ok 1-8 yas ¢o-
cuklarda ve erkek gocuklarda goérilmistir. Mevsimlere
gore dagihma bakildiginda ¢ogunlukla ilkbahar ve yaz aylar
vaka yogunlugu gozlenmistir(4,7). Yaz mevsiminde okulla-
rin tatil olmasi, acik hava nedeniyle ebeveynlerin kis ayla-
rindaki gibi cocuklarla daha yakin ortamda bulunmamasi
cocuklarin kazaya maruz kalma ihtimalini arttirdigi kanaa-
tini uyandirmistir. Bizim ¢alismamizdaki bu veriler inceledi-
gimiz bircok literatir ile 6rtismektedir.

Acil servise basvuran hastlarin degerlendirildigi bir calis-
mada zehirlenme nedenlerinin ilaglardan (%32,5) ¢ok ilag
disi etkenlerin oldugu (%67,5) tespit edilmistir. ilag olarak
ensik parasetamol, ilag disi neden olarak ensik karbonmo-
noksit zehirlenmeleri tespit edilmistir. Calismamizda hasta-
larin %76,7’si ilaglarla zehirlenmisti.

Yapilan pekgok ¢alismada ilag alimina baglh zehirlenmelerin
ensik santral sinir sistemi hastaliklarinda kullanilan ilaglar
ile olustugu tespit edilmistir (8,9,10). Ancak etken madde
olarak nonsteroid antienflamatuvar ajanlarin saptandigi ¢a-
ismalarda mevcuttur (11,12,13). Bizimde hasta grubu-
muzda ensik alinan ilag grubunu santral sinirsistemi ilaglari
olusturmakta idi, bu grup icinde de en sik antipsikotikler et-
ken olarak saptanmistir. Bolgemizdeki sosyoekonomik ge-
lismislik duzeyi, akraba evliliklerinin fazla olmasi ve psikotik
hastaliklarda genetik gegisin rolinin olmasi, egitim dize-
yindeki diisiiklik bu ilag grubunun en sik zehirlenme etken-
lerinden olmasini agiklamaktadir.

Yapilan pek ¢ok ¢alismada dogrudan ilag etken maddesi ola-
rak parasetamol ve nonsteroid antiinflamatuarlar en sik iz-
lenmistir. Ulkemizde Antipiretiklerin kolay ulasilabilir ve te-
min edilebilir olmasi ve ayrica ilaglarin ¢ocuklarin erisebile-
cegi yerlerde muhafaza edilmesi nedeniyle parasetamol ve
nonsteroid antiinflamatuar ilaglarla zehirlenme vakalarinda
artis oldugu kanaati olusmustur.

Calismamizda ilag disi zehirlenme etkenleri igerisinde en
cok koroziv madde ve kayisi ¢ekirdegi yeme (Siyaniirentoxi-
kasyonu) ile karsilagilmaktadir. Dogalgaz kullanimlarinin
artmasi oral yolla ilag alimi ve diger zehirlenme vakalarinin
oransal olarak arttig1 kanaati olusmustur.

Cocuk Yogunbakim Unitesinde takip edilen zehirlenme ol-
gularinda ortalama yatis stireleri 0.5-1,9 giin, hastanede or-
talama kals stiresi 3,3 glin olarak bildirilmistir (4,14). Altta
yatan hastaligi olan hastalarda yogun bakimda ortanca kalis
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slresi 3 giin (1-131 gln) iken altta yatan hastaligi olmayan-
larda 2 glin (1-62 glin)’du (4). Genel olarak zehirlenme ol-
gularinin hastanede yatis sireleri 12 saat ile 25 giin ara-
sinda degismektedir (7,11). Calismamizda olgularin ¢ocuk
yogun bakimda yatis streleri ortalama 1,7+ 1,09 giin hasta-
nede ortalama kalis siiresi 4,2 giin olarak saptanmis ve di-
ger calismalar ile paralellik gostermistir.

Cocuk yogun bakim Unitelerinde zehirlenme nedeni ile en
stk uygulanan islem aktif komir uygulamasi iken (%28.3),
entiibasyon oranini kaza ile zehirlenmelerde %5 olarak, ka-
sith zehirlenmelerde %20 olarak bildirilmistir (4,14). Acil
servise zehirlenme olgulari degerlendirildiginde ise aktif ko-
mir uygulama oraninda belirgin artis tespit edilmektedir
(%52,2-%55) (13,15). Zehirlenme olgularina uygulanan te-
davilerin degerlendirildigi baska bir calismada mide lavaji
acil servise basvuran olgularin %46.4’lUne , antidot ise has-
talarin % 1’ine uygulanmistir (5). Calismamizda yogun ba-
kima gelmeden 6nce acil serviste aktif kdmir verilme orani
%51,9 , mide lavaji yapilma orani %49,1 olarak tespit edil-
mistir. Yogun bakim linitesinde mide lavaji yapiimamis, acil
serviste aktif komir verilen 3 hastaya tekrar dozda aktif k6-
mdr verilmistir.

Ulkemizde yapilan galismalarda acil servise basvuran ¢ocuk-
larda zehirlenmelere bagli 6lim oranlari %0-5,4 arasinda
degismektedir (4,15,16,17,18). ingiltere’de cocuk yogun
bakim Unitesine yatan zehirlenme olgularinin degerlendiril-
digi bir calismada mortalite orani %0,4 olarak saptanirken
Hindistan’da ¢ocuklarda yapilan bir diger ¢alismada %8,9
olarak saptanmistir(19,20). Cocuk yogun bakim Ginitemizde
bu calisma grubuna alinan hastalarin izlendigi 3 yillik stre
icinde bu nedenle higbir hasta kaybedilmemistir.
Zehirlenme olgulari alis amaglarina gore incelendiginde
kaza ile alimlar daha ¢ok 1-8 yas ¢ocuklarda gorilmus, 6zki-
yim amach zehirlenmeler ise daha ¢ok 12 yasindan blylk
olan kiz gokuklarinda gériilmistir. Ozkiyim amagl olan ze-
hirlenmeler daha ¢ok adolesan yaslarda izlenmis ve bunla-
rin tamamina (111 hasta) Cocuk Psikiatrisi konsultasyonu
yapilmig ve bu ¢ocuklardan 96’sina psikiyatri poliklinik kont-
rolu istenmistir. Bu hastalarin 59 hastaya psikiyatrik hasta-
lik tanisi konulmusg 55 hastaya ilag tedavisi baglanmistir. Psi-
kiyatri poliklinik kontroli 6nerilen hastalarin sadece 22’si
kontrole gelmistir. Bunun sosyoekonomik, kiiltiirel bircok
nedeni oldugu degerlendirilmekle birlikte bu incelemeler
calismanin konusu disindadir. Sosyal calismalar ve destek
projeleri gelistirilerek ailelerin duyarhliklarinin ve bilgi di-
zeylerinin arttiriimasi gerektigi distinilmektedir.

Sonug

Tim diinya ve llkemizde yapilan ¢alismalardan c¢ikan so-
nuglar ¢ocukluk ¢caginda 6nlenebilir mortalite ve morbidite
nedeni olan zehirlenmeler acil servis ve yogun bakim bas-
vurularinda 6nemli yere sahiptir. Bu dogrultuda kaza ile ze-
hirlenmelerin gogunlukta oldugu gorilmektedir. Teknoloji
alaninda gelismeler ile birlikte glinliik hayatimiza ve evleri-
mize pek ¢cok dogal olmayan madde (ila¢ dahil) girmistir. Ze-
hirlenme olgularinin yaslari incelendiginde en sik 3 yas alti

Cocuk Yogun Bakim Unitesinde Zehirlenme Olgulari

grubun oldugundan zehirlenmeye neden olabilecek ilag ve
kimyasal maddelerin yeterince glivenilir ortamlarda saklan-
madigl izlenmistir. Yasam alanlari zehirlenmeler icin blytk
bir kaynak olusturmakta, bu nedenle deterjan ve ilaglar gibi
maddelerin kilitli yerlerde saklanmasi ve toplumun bu ko-
nudaki farkindahginin arttirilmasi gibi zehirlenmeleri 6nle-
yici tedbirlerin alinmasi gerekmektedir. Oz kiyim nedeniyle
zehirlenmelerin kiz gocuklarinda fazla gorilmesi, kiz ¢ocuk-
larinin aile, okul ve toplumsal olaylar gibi etkenlerden daha
fazla etkilendiklerini gostermektedir. Ayrica zehirlenme ol-
gularinin énemli bir kismini olusturan addlesan ¢agindaki
cocuklar ve 6zellikle kiz gocuklarinin, onlari bu duruma sevk
eden nedenler baglaminda ele alinmasi, sosyokiiltiirel ve
sosyoekonomik galismalar sonucunda iylestirmeler yapil-
masi gerekmektedir.
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Arastirma Makalesi / Research Article

Covid-19 Pandemi Siirecinde Cocuklarda El Egzama Sikliginin Arastirilmasi

Velat CELIK**, Hiiseyin TANRIVERDI?

1Adiyaman Universitesi Tip Fakiiltasi, Cocuk immiinoloji ve Alerji Hastaliklari Bilim Dali, Adiyaman, TURKIYE
2Adiyaman Universitesi Tip Fakiltesi, Cocuk Saghigi ve Hastaliklari Anabilim Dali, Adiyaman, TURKIYE

Oz Sorumlu Yazar/Corresponding Author

Amag: Coronavirls Hastaligi-2019 salgininda bulasmayi 6nleyici tedbirlerin basinda el temizligi gelmektedir. Sik sabun kul- Dr. Hiiseyin TANRIVERDI
lanimi ve el yikama cilt hasarina yol agarak el egzamasina yol agabilir. Calismamizin amaci, Coronaviriis Hastaligi-2019 salgini
sirasinda ¢ocuklarda el egzamasi sikhgini ve iligkili faktorleri arastirmaktir.

Materyal ve metod: Calismamiz, cevrimici anket kullanilarak yapilan kesitsel bir arastirmadir. Adiyaman ilinde ikamet eden Adiyaman Egitim ve Aragtirma Hasta-
¢ocuklarin ailelerine, kendilerinin dolduracaklari cevrimigi anket dagitildi. Anket, Coronaviriis Hastaligi-2019 pandemi 6n- nesi Kadin Dogum ve Cocuk Ek 2 Hiz-
cesinde ve pandemi doneminde el egzamasi ile iligkili semptomlar ve risk faktorleri hakkinda sorular iceriyordu. El egzamasi met Binasi, Yunus Emre Mah. Atatiirk
iligkili semptomlari sorgulamak icin su bulgularin varligi sorgulandi: Kuruluk, kasinti, kizariklik, pullanma/kabuklanma, Bulvari Yan yolu No :380 Merkez / Adi-

agri/yanma, sulanma. Bu bulgulardan herhangi biri varsa el egzamasi ile iligkili semptomlar var olarak kabul edildi.
Bulgular: Calismaya 133 ¢ocuk ve annesi katildi. Cocuklarin yas ortancasi 12 (¢eyrekler arasi aralik=5-14,5) yildi ve %50,4’U
kiz, %49,6’s1 erkek idi. Coronaviriis Hastalig1-2019 pandemisi sonrasi el egzamasi ile iligkili semptomlarin sikligi cocuklarda

yaman Posta kodu: 02100, TURKIYE

%14,4'den %29,7'ye, annelerde %32,3'ten 46,6'ya yikselmisti (sirasiyla p<0,001 ve p=0.007). Cocuklardaki risk faktérlerini E-mail: tpharran@hotmail.com
belirlemek igin el egzamasi ile iligkili semptomlar olan ve olmayan gocuklar karsilastirildi. El egzamasi iliskisi semptomlari
olan gocuklarin annelerinde el egzamasi ile iligkili semptomlar daha yuksek oranda vardi (p<0,001), anneleri herhangi bir Gelis tarihi / Received: 20.06.2022

iste daha ylksek oranda galisiyorlardi (<0,001) ve gocuklar daha yiiksek oranda el dezenfektani kullanmiglardi (p=0,013).
Tek degiskenli analizlerde istatiksel olarak anlamli ¢cikan bu g faktor, cok degiskenli lojistik regresyon testi ile karsilastiril-

diginda, sadece annede el egzamasi ile iliskili semptomlar bulunmasi, cocuklarinda el egzamasi ile iliskili semptomlar bu- Kabul tarihi / Accepted: 03.08.2022
lunmasi igin bagimsiz risk fakt6ru olarak bulundu (p<0,001; odds orani=30,42; gliven araligi=5,41-170,99).
Sonug: Calismamizda, Coronaviriis Hastaligi-2019 salgini doneminde gocuklarda ve annelerinde el egzamasi ile iligkili semp- DOI: 10.35440/hutfd.1133179

tomlar sikliklarinin arttigini bulduk. Cocuklarda el egzamasi ile iligkili semptomlar sikhginda artis igin, annede el egzamasi
ile iliskili semptomlar bulunmasi bagimsiz risk faktoru olarak bulundu. Ebeveyn ve gocuklarin el egzamasi konusunda birlikte
egitilmesi ve el egzamasi gelismesini onleyici stratejilerin gelistirilmesi 6nem arz etmektedir.

Anahtar Kelimeler: Covid-19, Cocuk, El egzemasi, El yikama Calismamiz 44. Pediatri Giinleri ve 23.
Pediatri Hemsireligi Glinleri’'nde sézel

Abstract I
sunum olarak kabul edilmis olup

Background: Hand cleaning is one of the most critical preventive methods against Coronavirus Disease-2019 cross-trans- 20.4.2022 tarihinde cevrimigi olarak

mission. Frequent use of soap and hand washing can cause skin damage and lead to hand eczema. The aim of our study is sunulmustur.

to investigate the incidence of hand eczema in children and associated factors during the Coronavirus Disease-2019 pan-

demic.

Materials and Methods: We distributed a self-administered online survey to the families of the children in Adiyaman,
Turkey. The survey included questions about hand eczema-associated symptoms and risk factors before and during the
Coronavirus Disease-2019 pandemic. In order to question the hand eczema-associated symptoms, the presence of the
following findings was questioned: Dryness, itching, erythema, desquamation, pain/burning, oozing. A participant was in-
cluded in the hand eczema-associated symptoms group if he/she reported one or more these symptoms.

Results: One hundred thirty-three mothers answered the survey. The median age of the children was 12 (interquartile
range=5-14.5) years, and 50.4% of the children were girls and 49.6% were boys. During the COVID-19 pandemic, the inci-
dence of hand eczema-associated symptoms increased from 14.4% to 29.7% in children and from 32.3% to 46.6% in moth-
ers (p<0.001 and p=0.007, respectively). Children with and without hand eczema-associated symptoms were compared to
determine risk factors for occurrence of hand eczema-associated symptoms in children. The hand eczema-associated symp-
toms in the mothers, employed mothers and use of hand disinfectant were higher in the children with hand eczema-asso-
ciated symptoms group (p<0.001, p<0.001 and p=0.013, respectively). Then these three factors, which were statistically
significant in univariate analyzes, were compared with the multivariate logistic regression test. The presence of hand ec-
zema-associated symptoms in the mother was found to be only independent risk factor for the presence of hand eczema-
associated symptoms in her children (p<0.001; odds ratio=30.42; confidence interval=5.41-170.99).

Conclusions: In our study, we found that the incidence of hand eczema-associated symptoms in children and their mothers
increased during the Coronavirus Disease-2019 pandemic. Maternal hand eczema-associated symptoms were found to be
only independent risk factor for increased incidence of hand eczema-associated symptoms in children. Proper education
and preventive strategies for hand eczema are needed for both parents and children.

Key Words: Children, Covid-19, Hand eczema, Hand washing
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Giris

CoronavirUs hastaligi-19 (Covid-19), diinya ¢apinda yayillmaya
devam eden kiiresel bir pandemiye neden oldu. Basindan iti-
baren enfeksiyonun bulasmasindan ve yayilmasindan korun-
mada en dnemli etmenlerden biri hijyen kurallarina uymakti.
Diinya Saghk Orgiitli, hastaligin yayilimini &nlemek icin uygun
kisisel koruyucu ekipman kullanmayi ve ellerin dizenli olarak
sabun ve su ile yikanmasini 6nerdi (1). Sik sabun ve dezenfek-
tan kullanimi cilt hasarina ve epitel bariyer bozulmasina yol
acarak el egzamasina sebep olabilir (2). El egzamasi, kuruluk
ve kasinti gibi hafif bulgularla seyredebilecegi gibi, ellerde de-
rin yerlesimli vezikiller, ¢atlaklar ve kanama gibi siddetli bul-
gularla da ortaya ¢ikabilir. Siddetli el egzamasi agriya yol aga-
bilir, bireyin yasam kalitesini olumsuz etkileyebilir (3). Zama-
ninda ve uygun sekilde tedavi edilmezse el egzamasi zamanla
daha da siddetlenebilir (4).

Yapilan arastirmalarda Covid-19 pandemisi siirecinde basta
saglk calisanlarinda olmak lizere, genel popilasyonda el eg-
zama sikliginin arttigi bildirilmistir (4-6). Ancak cocuklarda
pandemi doneminde el egzama siklig konusunda veriler ek-
siktir.

Calismamizin amaci, Covid-19 salgini sirasinda ¢ocuklarda el
egzamasi sikhgini ve iliskili faktorleri arastirmaktir.

Materyal ve Metod

Calismamiz, ¢evrimici anket kullanilarak yapilan kesitsel bir
arastirmadir. 25.06.2020-25.07.2020 tarihleri arasinda Adiya-
man ilinde ikamet eden ¢ocuklarin ailelerine, kendilerinin dol-
duracaklari ¢evrimici anket mesaj olarak gonderildi. Ankette
gocugun yasl, cinsiyeti, annenin yasi, annenin meslegi gibi de-
mografik veriler ile birlikte Covid-19 pandemi 6ncesinde ve
pandemi déneminde ¢ocuklarda ve annelerinde el egzamasi
ile iliskili semptomlar (EEIS) sorgulandi. El egzamasi iliskili
semptomlari sorgulamak icin ellerde su bulgularin varhgi sor-
gulandi: Kuruluk, kasinti, kizarikhk, pullanma/kabuklanma,
agri/yanma, sulanma. Bu bulgulardan herhangi biri varsa
“EEIS var” olarak kabul edildi. El egzamasi iliskili semptomlarin
gelisiminde iliskili olabilecek faktérleri belirlemek igin cocukta
alerjik hastalik varligi, annenin ¢alisip galismadigi, annede EEIS
varligi, evde sigara icen varhigi, cocugun el yikama sikligi, el de-
zenfektan ve nemlendirici kullanimi sorgulandi.

Verilerin istatiksel analizi Windows igin IBM SPSS, V.25.0 (IBM,
Armonk, New York, ABD) kullanilarak yapildi. Risk faktorleriile
el egzamasi arasindaki olasi iligkiler, parametrik olmayan su-
rekli degiskenler icin Mann-Whitney U testi ve kategorik de-
giskenler icin ki-kare testi ile degerlendirildi. Ek olarak, Covid-
19 pandemi 6ncesi ve sonrasi EEIS varligi McNemar testi ile
karsilastinldi. Tek degiskenli analizlerle tanimlanan olasi fak-
torler, bagimsiz risk faktorlerini belirlemek igin cok degiskenli
lojistik regresyon analizi ile degerlendirildi. P degerinin
0,05’ten kigiik oldugu durumlar istatistiksel olarak anlamli ka-
bul edildi.

Bulgular
Calismaya 133 g¢ocuk ve annesi katildi. Cocuklarin 60’1 kiz

Pandemide Cocuklarda El Egzemasi

(%50,4), 59'u erkekti (%49,6) Cocuklarin yas ortancasi 12
(IQR=5-14,5) vyil idi. Covid-19 salgini sonrasi EEiS'lerin sikligi
cocuklarda %14,4'den %29,7'ye, annelerde %32,3'ten
%46,6'ya yikselmisti (sirasiyla p<0,001 ve p=0,01) (Tablo 1).
Cocuklarda EEIS varlig ile iliskili faktorlerini belirlemek igin
EEIS olan ve olmayan cocuklar karsilastirildi. El egzamasi iliskili
semptomlari olan gocuklarin annelerinde EEIS daha yiiksek
oranda vardi (p<0,001); anneleri herhangi bir iste daha yiksek
oranda calisiyorlardi (<0,001) ve ¢ocuklar daha yiiksek oranda
el dezenfektani kullanmislardi (p=0,01). istatiksel olarak an-
lamli ¢cikan bu ti¢ faktor, cok degiskenli lojistik regresyon testi
ile karsilastirildiginda sadece annede EEiS bulunmasi, ¢ocuk-
larinda EEIS bulunmasi icin bagimsiz risk faktori olarak bu-
lundu (p<0,001; Odds orani=30,42; given araligi=5,41-
170,99) (Tablo 3).

Tartisma

Calismamizda, Covid-19 salgini doneminde ¢ocuklarda ve an-
nelerinde EEIS sikliklarinin arttigini bulduk. Annenin calisiyor
olmasi, cocugun el dezenfektani kullaniyor olmasi ve annede
EEIS bulunmasi; EEIS bulunan gocuk grubunda istatiksel olarak
fazla idi. Cocuktaki EEIS icin sadece annede EEIS bulunmasi ba-
gimsiz risk faktori olarak bulundu.

Pandeminin baslangicinda, Covid-19 enfeksiyonuna karsi ge-
listirilmis bir ilag ve asi yoktu. Bu hastaligin bulagsmasini ve ya-
yilmasini 6nlemenin en 6nemli yolu el temizligi ve kisisel ko-
ruyucu ekipman kullanimi idi. Pandemi ile en 6n safta ¢atisan
saglik calisanlari, hijyen énlemlerine en ¢ok dikkat etmesi ge-
reken gruptu. Boyle olunca daha pandeminin ilk aylarindan iti-
baren saglik calisanlarinda el egzamasi artisi dikkat gekti (6-8).
Ulkemizde yapilan bir calismada saglik calisanlarinda el egza-
masi sikliginin %6.6’dan %11.7'ye ¢iktig, el egzamasi iliskili
semptomlarin sikliginin %39.5'ten %79.3’e ¢iktig1 gérulmustir
(5). El yikama sikhginda artis, ¢alisma siirelerini uzun olmasi,
uzun sire eldiven giymek ve el dezenfektanlari kullanimi sag-
lik calisanlarinda el egzamasi sikliginda artis icin belirlenmis
olan risk faktorleridir (2, 4-6, 9, 10).

Pandemi siirecinde saglik ¢alisani disi poplilasyonda da el te-
mizlik ahskanliklari arttigi igin, normal popilasyonda da el eg-
zamasi sikligindaki artis dikkat gekti (4, 11, 12). Techasatian ve
ark. pandemi déneminde el yikama sikligi %90 artmis oldu-
gunu raporlamiglardir (4). El yikama sikhginin fazla olmasi,
fazla sabun, el dezenfektani ve eldiven kullanimi, kisisel atopi
oykusi, daha 6ncesinde el egzamasinin bulunmasi normal po-
pllasyonda el egzamasi gelisimi icin raporlanmis risk faktorle-
ridir (4, 11, 12).

Pandemi sirecinde g¢ocuklarda el egzamasi prevelansi du-
rumu sadece Danimarka’da yapilan ¢alismalarda arastiriimis-
tir (13-15). Danimarka’da el egzamasi sikligl, okula giden ¢o-
cuklarda pandemi 6ncesi %6,5 iken pandemi déneminde
%50,4’e kadar yikselmistir (14). Yine Danimarka’da yapilan
bir baska calismada, krese giden ¢ocuklarda pandemi 6ncesi
el egzamasi sikhg1 %7 iken, pandemi sonrasi el egzamasi sikligl
%38,3’e yikseldigi gosterilmistir (15). Cocukta 6nceden ato-
pik dermatit tanisi bulunmasi, kiz cinsiyet, sik el yikamak, el
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dezenfektani kullanimi ve blyuk yas; cocuklarda el egzamasi
gelismesine yol acan risk faktorleri olarak belirlenmistir (13-
15). El dezenfektani kullanimi, Covid-19 bulasmasina karsi kul-
lanilan baslica dnlemlerdendir ve pandemi donemde sik kul-
lanilmaya baslanmistir (16). Bizim ¢alismamizda tek degiskenli
analizde el dezenfektan kullanimi gocuktaki EEIS varhgi ile ilis-
kili bulunmustu ancak ¢ok degiskenli lojistik regresyonda ba-
gimsiz bir risk faktéri olmadigini bulduk. Yapilan ¢alismalarda
sik el yikamanin el egzamasi gelisiminde daha fazla risk tasi-
digi, alkol bazli el dezenfektan kullaniminin riskli olmadig ra-
porlanmis ve sik el temizligi gereken durumlarda alkol bazli el

Pandemide Cocuklarda El Egzemasi

dezenfektanlarinin kullanilabilecegi belirtilmistir (5, 17-19).
Onceki calismalarda gocuklarda el egzamasi risk faktorleri
arastirilirken annelerdeki el egzama varligi sorgulanmamigtir.
Bizim calismamizda annedeki EEIS varligi cocuktaki EEIS varligi
icin tek bagimsiz risk faktorliydi. Biz galismamizda annedeki
EEIS icin risk faktorlerini sorgulamadik. Bulgularimiz, anne ve
cocugun genetik olarak el egzamasina yatkin olmasina bagl
olabilir. Ayrica annenin kendisinde el egzamasina yol acgabile-
cek asiri hijyen davraniglarini gocuguna da uyguluyor olabilir
ve bu davranis sorunlari/ortak cevresel faktérler anne ve ¢o-
cukta el egzamasi gelisimine yol agiyor olabilir.

Tablo 1. Coronavirus-19 hastaligi pandemisi doneminde ¢ocuklarda el egzamasi iliskili bulgulardaki degisim

Covid-19 pandemi 6ncesi

Covid-19 pandemi sonrasi

Bulgular n (%) n (%) p-degeri
El egzamasi iligkili semptomlar 17 (14,4) 35(29,7) <0,001
Kuruluk 15 (11,5) 32 (24,1) <0,001
Kasinti 3(2,3) 11 (8,4) 0,02
Kizarikhk 2 (1,5) 9(6,8) 0,04
Pullanma/kabuklanma 1(0,8) 4(3) 0,25
Agri/yanma 0 0 Hesaplanamadi
Sulanma 0(0) 1(0,8) Hesaplanamadi

Tablo 2. Cocukta el egzamasi iliskili bulgularin gérilmesine etki edebilecek faktorler

EEiS olan EEiS olmayan p
Yas, yil (IQR) 13 (9-15) 10,5 (1,95-14) 0,09
Cinsiyet (%) Kiz 53,6 52,4 0.52
Erkek 46,4 47,6 !
Var 94,3 29,6
< 1o : ’
Annede egzama varligi (%) Yok 57 70.4 <0,001
- .. Calismiyor 5,7 36,2
A | % <0,001
nnesinin meslegi (%) Calistyor 94,3 63.8
Var 45,7 53,1
. . 0, ’ ’
Evde sigara icen (%) Yok 543 46.9 0,46
Var 34,3 17,7
. o : s
Cocukta alerjik hastalik (%) Yok 657 82,3 0,05
Asla 42,9 41
Nadiren 37,1 20,5
Cocugun el yikama sikhgi (%) Ara sira 8,6 21,7 0,23
Sikhkla 5,7 8,4
Her zaman 5,7 8,4
Var 74,3 50
o :
El dezenfektani kullanimi (%) Yok 257 50 0,01
Nemlendirici (%) Evet 60 41,5 0,07
Hayir 40 58,5

EEIS: El egzamast iliskili semptom, IQR: Ceyrekler arasi aralik

Tablo 3. El egzamasi ile iliskili semptomlarla iligkili faktorlerin ¢ok degiskenli lojistik regresyon analizi

Faktdr p OR (%95 CI)
Annenin ev hanimi olmasi 0,76 1,36(0,18-10,24)
Annede el egzamasi iligkili bulgu olmasi <0,001 30,42 (5,41-170,99)
El dezenfektani kullanimi 0,06 2,63 (0,95-7,29)

Sonuglarimiz toplumda el egzamasi ve dogru el hijyeni ko-
nusunda egitime ihtiya¢ oldugunu gostermektedir. Birey-
lerin dogru el hijyeni konusunda egitilmeleri, sik el yikama
gereken durumlarda alkol bazl el dezenfektanlarini tercih
etmeleri, el egzamasi bulunmasi veya el egzamasina yat-
kinhk bulunmasi durumunda gliserin iceren alkol bazl el

dezenfektanlarini tercih etmeleri, el nemlendiricileri kul-
lanmalari el egzamasini 6nlemeye yonelik alinabilecek 6n-
lemlerden baslicalaridir (5).

Calismamizin bazi kisitliliklari vardir. Online bir anket calig-
masi oldugu igin, cevap yanhhgi bulunabilir. Birebir mua-
yene olmadigi icin el egzamasi tanisi kesin degildir. Sadece
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Celik ve Tanriverdi

Adiyaman ilinde yapildigi icin bulgularimiz Glkemizin tama-
mina veya diinyaya genellenemez. Ulkemizde pandemi dé-
neminde ¢ocuklardaki el egzamasi durumunu arastiran tek
calisma olmasi, ¢alismamizin glicli yanidir.

Sonug olarak pandemi déneminde c¢ocuklarda ve anne-
lerde EEIS oranlari artmistir. Cocuklardaki EEIS varligi igin
en énemli risk faktérii annesinde de EEIS bulunmasidir.
Toplumda el egzamasi durumunu gérmek icin daha genis
capli tarama yapilmali, ebeveyn ve ¢ocuklari el egzamasi
konusunda birlikte egitilmeli ve el egzamasi gelismesini 6n-
leyici stratejiler gelistirilmelidir.

Etik onam: Calismanin etik kurul izni, Adiyaman Universitesi Giri-
simsel Olmayan Klinik Arastirmalar Etik Kurulu’ndan alinmistir
(Tarih:23/06/2020; karar sayisi: 2020/6-36).
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Akut Koroner Sendrom ile Bagvuran Hastalarda Coklu Damar Hastaligi
Oranlarinin Akut Koroner Sendrom Alt Tiplerine Gore Karsilastiriimasi
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0Oz

Amag: Akut koroner sendromlar (AKS), ST elevasyonlu miyokard enfarktiisii (STEMi), ST elevasyonsuz
miyokard enfarktiisii (NSTEMI) ve unstabil anjina pektoris (USAP)’ ten olusan akut damar tikanikliklari
ile seyreden hastalik grubudur. Bu yazimizda koroner anjiyografi yapilan hastalarda AKS tirleri ile coklu
damar hastaligi arasindaki iliskiyi aragtirmayi amagladik.

Materyal ve metod: Temmuz 2019 ile Eylil 2022 tarihleri arasinda AKS tanisi ile koroner anjiyografi
yapilan 2048 hasta ¢alismaya alindi. Hastalarin epikrizlerinin yaninda demografik 6zellikleri, lipit profili
ve anjiyografi raporlari incelendi. STEMi, NSTEMi ve USAP seklinde 3 grup olusturularak lipit profilleri
ile kritik darlik olan damar sayilari kaydedildi.

Bulgular: 522 (%25.4) STEMI, 1116 (%54.5) NSTEMIi ve 410 (%24.1) USAP hastasi ¢alismaya alindi.
STEMI grubu, NSTEMi ve USAP grubuna gére daha gencti (sirasiyla p<0.001 ve p=0.043), sigara icme
orani daha yuksekti (sirasiyla p=0.043 ve p=0.027), daha ytiksek LDL-K kolesterol degerlerine sahipti
(sirastyla p=0.040 ve p<0.001). Ug ve iizeri damar hastaligi NSTEMi ve USAP gruplarina kiyasla en yiiksek
STEMI grubunda saptandi (hepsi igin p<0.001). LDL-K ve HbA1lc degeri ile koroner tikaniklik-darlik olan
damar sayisi arasinda zayif ama pozitif anlamli bir iliski mevcuttu (sirasiyla r:0.163, p<0.001; r:0.349,
p<0.001); HDL-K ile de negatif bir iliski mevcuttu (r:-0.111, p=0.001).

Sonug: STEMi ile gelen AKS hastalarinda gcoklu damar hastaliginin daha fazla oldugu saptandi.

Anahtar Kelimeler: Akut koroner sendrom, Coklu damar hastaligi, Anjiyografi, Revaskilarizasyon

Abstract

Background: Acute coronary syndromes (ACS) which is consist of ST-elevation myocardial infarction
(STEMI), non-ST-elevation myocardial infarction (NSTEMI) and unstable angina pectoris (USAP) are a
group of diseases with acute vascular occlusion. In this article, we aimed to investigate the relationship
between ACS types and multivessel disease in patients who underwent coronary angiography.
Materials and Methods: A total of 2048 patients with ACS who underwent coronary angiography
between July 2019 and September 2022 were included in the study. Demographic characteristics, lipid
profile and angiography reports of the patients were examined, as well as epicrisis. Lipid profiles and
the number of vessels with critical stenosis- were recorded by forming 3 groups as STEMI, NSTEMI and
USAP.

Results: 522 (25.4%) STEMI, 1116 (54.5%) NSTEMI and 410 (24.1%) USAP patients were included in the
study. The STEMI group was younger than the NSTEMI and USAP group (p<0.001 and p=0.043, respec-
tively), had a higher smoking rate (p=0.043 and p=0.027, respectively), had higher LDL-C values
(p=0.040 and p<0.001, respectively). Three or more vessel disease was detected most in the STEMI
group compared to the NSTEMI and USAP group (p<0.001, for all). There was a weak but positive sig-
nificant correlation between LDL-C and HbAlc values and the number of vessels with coronary occlu-
sion-stenosis (r:0.163, p<0.001; r:0.349, p<0.001, respectively). there was also negative correlation
with HDL-C (r:-111, p=0.001).

Conclusions: Multiple vessel disease was found to be more common in ACS patients presenting with
STEMI.

Key Words: Acute coronary syndrome, Multiple vessel disease, Angiography, Revascularization
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Giris

Ateroskleroz arteriyel damar yataginda hastaliga yol agan pa-
tolojik bir stirectir (1). Cocukluk caginda yagh cizgilenmeler ile
baslar ve yas ilerledikce bu yagl cizgilenmelerde artis gorilir,
plak denilen yapilarin gelismesiile ilerler (2). Patogenezde bir-
cok risk faktori rol oynamaktadir ve bunlar icerisinde klinik
olarak en énemlileri diyabetes mellitus, dislipidemi, hipertan-
siyon ve sigara kullanimidir (3-6). Bu risk faktérlerinin uzun si-
recte olusturdugu plaklarin rlptiri veya stabilizasyonunun
bozulmasi sonucunda akut bir klinik prezantasyon ile koroner
damar tikanikliklari meydana gelmektedir. Akut koroner
sendrom (AKS); unstabil anjina pektoris (USAP), ST segment
elevasyonu olmayan miyokard enfarktiisii (NSTEMI), ST seg-
ment elevasyonlu miyokard enfarktiisii (STEMi) ve ani kardi-
yak arrestin dahil oldugu; koroner arterlerde akut bir darlk-
tikanikhgin meydana geldigi hastalik grubunu tanimlamakta-
dir.

STEMI ve NSTEMI, klinik olarak daha ciddi bir hemodinamik
bozukluga yol agip daha acil invaziv girisim gerektiren AKS tip-
leridir. Bu iki grupta ¢oklu damar hastaligi ile karsilasma oran-
lari daha yuksektir (7). USAP gibi kardiyak biyobelirteclerde
bozulma ve elektrokardiyografik (EKG) degisikligin gorilme-
digi AKS tipi de silik bir klinikle prezante olmasindan dolayi
daha dislik bir mortalite ile seyretmesi beklenmektedir. Geg-
miste yapilan otopsi ¢alismalarinda mortal seyreden USAP
hastalarinda, ciddi darliga yol agan, sol ana koroner arter dar-
hgina yol agan ve birden ¢ok damarda tutulum gosteren ate-
rosklerotik plaklar izlenmistir (8). Daha 6nceden yapilmis ¢a-
lismalarda AKS alt tipleri ile koroner darlik bulunan damar sa-
yisi arasinda iliskiyi arastiran ¢ok az ¢alisma mevcuttur (9-11).
Calismamizin amaci da klinigimize AKS ile basvurup koroner
anjiyografi (KAG) yapilmis olan hastalarin AKS alt tipleri ara-
sinda kardiyovaskaler risk faktorleri ve koroner darlk bulunan
damar sayisi agisindan farklilik olup olmadigini analiz etmek-
tir.

Materyal ve Metod

Calismamizda, Temmuz 2019 ile Eyltl 2022 yillari arasinda
Sanliurfa Egitim ve Arastirma Hastanesi kardiyoloji kliniginde
AKS nedeni ile hastaneye yatirilarak KAG yapiimis olan 28 ile
95 yas araligindaki 2048 hasta retrospektif olarak taranmis ve
analiz edilmistir. Akut koroner sendrom tanimlamalari ve has-
talara uygulanan anjiyografik prosedir giincel kardiyoloji kila-
vuzlarina gore yapildi. Hastalar klinik, EKG ve laboratuvar ve-
rileri dikkate alinarak USAP, NSTEMIi ve STEMI olmak Uizere 3
gruba ayrilmislardir:

1) EKG’ de en az iki komsu derivasyonda ST segment elevas-
yonunun izlendigi hastalar STEMIi hastalari olarak tanimlandi
(12). Bu hastalarda kapi-balon zamani 90 dakikanin altinda idi.
2) EKG’ de en az iki komsu derivasyonda ST segment elevas-
yonunun izlenmedigi ancak dinamik ST segment degisikliginin
yaninda kardiyak biyobelirteclerde ylikselmenin izlendigi has-
talar NSTEMI hastalari olarak tanimlandi (13).

Bu hastalarda 90 dakika ile 48 saat arasinda anjiyografi islemi
yapilmistir.

Akut Koroner Sendrom Hastalarinda Coklu Damar Hastaligi

3) Herhangi bir EKG bulgusu ve kardiyak biyobelirteglerde
yuksekligin olmadigi akut koroner sendrom hastalari ise USAP
hastalari olarak tanimlandi (13). Bu hastalara da 90 dakika ile
48 saat arasinda anjiyografi islemi yapiimistir.

Her grupta yer alan hastalarin demografik 6zellikleri, labora-
tuvar verileri, basvuru sekilleri, KAG islemleri, epikriz verileri
incelenmistir. Hastalarin bilinen risk faktorlerinden hipertan-
siyon (HT), en az alti aylik antihipertansif ilag kullanim 6ykis;
diyabetes mellitus (DM), en az alti aylik antihiperglisemik ilag
veya insulin kullanimi ve/veya glikolize hemoglobinin (HbAlc)
>%6.5 olmasi; sigara kullanimi, giinde en az bes adet sigara
icen ve sol bir yildir sigara icmekte olan hastalar olarak tanim-
landi. Beden kitle indeksi >30 kg/m? olan hastalar obez olarak
kabul edildi. Kan lipit profili 6lctimleri, 10 saatten fazla aglikla
venodz yoldan alinan kan tetkiklerinden elde edildi. Disik yo-
gunluklu lipoprotein-kolesterol (LDL-K) Friedewald yontemi
ile hesaplandi ve trigliserit (TG) degerleri >400 mg/dL oldu-
gunda direkt LDL-K 6lctimleri yapildi (14).

TUm hastalar glincel ESC ve ACC/AHA kilavuzlarina gore ¢ok
yuksek risk grubunda yer aliyordu. Laboratuvar ve anjiyografi
verileri belirtilen siire icinde olmayan hastalar, koroner anji-
yografi yapilmayip medikal tedavi uygulanan akut koroner
sendromlu hastalar, elektif koroner anjiyografi yapilan hasta-
lar, daha 6nceden koroner baypas operasyonu 6ykiisi olan-
lar, agir karaciger veya bdbrek fonksiyon bozuklugu gibi ciddi
yandas hastaliklari olan hastalar ¢alismaya dahil edilmedi. AKS
hastalarinin KAG sonuglarina bakilarak koroner arter darlik sa-
yilari tespit edilmistir. Tek damar hastaligl, sol 6n inen arter
(LAD), sol sirktimfleks arter (Cx) ve sag koroner arterden (RCA)
birinde 2%50 darlik olan ve diger iki arterde ise %50’ den az
darlik veya normal koroner oldugu durumlar; iki damar hasta-
g1, bu arterlerden ikisinde 2%50 darlik olan ve diger kalan ar-
terde ise %50’ den az darlik veya normal koroner oldugu du-
rumlar; ¢oklu damar hastaligi, her U¢ koroner arterde >%50
darhk oldugu durumlar olarak tanimlandi. Sol ana koroner ar-
terde (LMCA) 2%50 darlik olmasi iki damar darligi olarak kabul
edildi (hem Cx hem de LAD’ nin 2%50 darligina esdeger). Ve-
rilerin toplanabilmesi igin Sanliurfa Egitim ve Arastirma Has-
tanesi Baghekimliginden veri kullanim izni alinmistir. Helsinki
bildirgesi ilkelerine gére hazirlanmis olan bu g¢alismamiz igin
Harran Universitesi etik kurulundan onay alinmistir.

istatistiksel Analiz

Tanimlayici istatistikleri yapilan bazal parametrelerden de-
vaml degiskenlerin normal dagihm gosterenleri orta-
lamaztstandart sapma (SS) seklinde, normal dagilim gésterme-
yenleri ise ortanca (%25-%75 ¢eyrekler arasi araligi) seklinde
sunuldu. Kalitatif degiskenler ise sayi ve yizde seklinde su-
nuldu. ikiden fazla gruplarin karsilastirilmasinda One way
ANOVA ve Kruskal-Wallis testleri kullanildi.

Kategorik degiskenler icin de Chi-squared testi kullanildi. Ko-
relasyon analizi Pearson korelasyon testi ile yapiimistir. 0.05
in altinda olan bir p degeri istatistiksel olarak anlamli kabul
edilmistir. Tiim testler Windows uyumlu SPSS 22.0 (SPSS Inc.,
Chicago, IL) versiyonlu programda gerceklestirilmistir.
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Bulgular

Akut koroner sendrom hastalarinin demografik, laboratu-
var verileri ve kardiyovaskiler risk faktorleri Tablo-1" de
Ozetlenmistir.

Calismaya dahil edilen hastalarin 522 (%25.4) tanesi STEMI,
1116 (%54.5) tanesi NSTEMIi ve 410 (%24.1) tanesi USAP
hastalarindan olusuyordu. En geng hasta 28, en yasli hasta
ise 95 yasindaydi. STEMi hastalari NSTEMi ve USAP hastala-
rina gore daha geng¢ hastalardan olusuyordu (sirasiyla
p<0.001 ve p:0.043). Erkek cinsiyeti USAP hastalarina gore
STEMI hastalarinda daha yiiksek oranda idi (p<0.001). Si-
gara icme oranlari STEMI hastalarinda NSTEMi ve USAP has-
talarina gore daha yiiksek oranda idi (sirasiyla p=0.043 ve
p=0.027). LDL-K degerleri de STEMI hastalarinda NSTEMi ve

Akut Koroner Sendrom Hastalarinda Coklu Damar Hastaligi

USAP hastalarina gore daha ylksek oranda saptanmisti (si-
rastyla p=0.040 ve p<0.001). HbAlc degeri NSTEMI ve
STEMI gruplari arasinda anlamli bir farklilik gdstermiyorken,
NSTEMIi grubunda ve USAP grubuna gére anlamli olarak
daha yiksekti (p:0.011).

Her Gg AKS grubunda da ayri ayri bakildiginda hastalarin ¢o-
gunda tek damar hastaligi mevcuttu (hepsiigin p<0.001), en
az olarak da li¢ ve Usti ¢oklu damar hastaligi mevcuttu
(hepsi icin p<0.001). Tek damar hastaligi, STEMi ve NSTEM
gruplarina kiyasla USAP grubunda daha yiksek saptanirken
(hepsi icin p<0.001), ii¢ ve lizeri damar hastaligi ise NSTEMI
ve USAP gruplarina kiyasla en yiiksek STEMIi grubunda sap-
tanmisti (hepsi icin p<0.001) (Tablo-2).

Tablo 1. Akut koroner sendrom hastalarinin demografik, laboratuvar verileri ve kardiyovaskiiler risk faktorleri

STEMI

NSTEMI

USAP

Parametreler (n=522) (n=1116) (n = 410) P
*<0.001
Yas (yil) 57.8+11.9 65.3+11.7 62.549.6 $0.277
¥0.043
*0.252
Erkek Cinsiyet- (%) 406 (77.7) 836 (74.8) 267 (65.3) £0.210
¥<0.001
DM- (%) 132 (25.4) 340 (30.4) 130 (31.6) 0.062
HT- (%) 126 (24.2) 288 (25.7) 98 (23.8) 0.672
*0.043
Sigara- (%) 136 (26.2) 236 (21.1) 84 (20.4) 40.712
¥0.027
Obezite- (%) 122 (23.3) 276 (24.7) 95 (23.1) 0.582
*0.040
LDLK (mg/dl) 126.64+33.7 122.1437.7 116+39.8 £0.059
¥<0.001
HDL-K (mg/dl) 38.9+11.6 30.8112.3 41.4114.6 0.632
G- (mg/dl) 167.4 (153.5-181.2) 166.9 (158.2-175.5) 1733 (162.0-184.6) 0.082
%0277
HbALc- (%) 8.3+3.0 10.144.3 6.9+1.9 $0.011
¥0.053
Kreatin- (mg/dl) 1.1+0.1 1.1440.2 1.1+0.2 0.130

Kalin harfle yazilmis p dederi istatistiksel anlamliligi gésterir

DM=diyabetes mellitus, HT=hipertansiyon, NSTEMI=ST yiikselmesiz miyokard enfarktiisii, STEMI=ST yiikselmeli miyokard enfarktiisii, USAP=unstabil

angina pektoris, LDL= diisiik yogunluklu lipoprotein, HDL= yiiksek yogunluklu lipoprotein, TG= trigliserid
* STEMI ve NSTEMI arasindaki p degeri. # NSTEMI ve USAP arasindaki p dederi. ¥ STEMi ile USAP arasindaki p degeri

Tablo 2. Koroner anjiyografi ile saptanan kritik koroner darligi olan hasta sayisinin gruplara gére dagilimi

Parametreler STEMI (n= 522) NSTEMI (n = 1116) USAP (n = 410) p

*<0.001

1 damar hastaligi (%) 255 (49) 656 (58.8) 335 (81.7)

$<0.001

¥<0.001

*<0.001

2 damar hastaligi (%) 167 (32) 268 (24) 55(13.4)

$<0.001

¥<0.001

*0.001
$<0.001
¥<0.001

100 (19) 192 (17.2) 20 (4.9)

Coklu damar hastahigi (%)

Kalin harfle yazilmis p dederi istatistiksel anlamliligi gésterir
NSTEMI=ST yiikselmesiz miyokard enfarktiisii, STEMI=ST yiikselmeli miyokard enfarktiisii, USAP=unstabil angina pektoris.
* STEMI ve NSTEMI arasindaki p degeri. # NSTEMI ve USAP arasindaki p dederi. ¥ STEMi ile USAP arasindaki p dederi
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Korelasyon analizi yapildiginda LDL-K seviyesi ve HbAlc
degeri ile koroner tikaniklik ve/veya darlk olan damar sa-
yisi arasinda zayif ama pozitif anlamli bir iliski mevcuttu

Akut Koroner Sendrom Hastalarinda Coklu Damar Hastaligi

(strasiylar:0.163, p<0.001; r:0.349, p<0.001). HDL-K ile ko-
roner tikaniklik ve/veya darlik olan damar sayisi arasinda
ise zayif ama negatif anlamh bir iliski mevcuttu (r:-111,
p:0.001) (Tablo-3)

Tablo 3. Pearson korelasyon analizine gore tikali damar sayisi ile korelasyon gdsteren parametreler

Parametreler r p

LDL-K 0.163 <0.001
HDL-K -0.111 <0.001
HbAlc 0.349 0.001

Kalin harfle yazilmis p degeri istatistiksel anlamliligi gésterir
LDL= diisiik yogunluklu lipoprotein, HDL= yiiksek yogunluklu lipoprotein

Tartisma

AKS alt tipleri ile ¢oklu damar hastaligi arasindaki iliskiyi
arastirmayl amacladigimiz bu retrospektif calismamizda;
AKS ile basvuranlarin ¢cogu NSTEMI alt tipi ile basvurmak-
taydi. Erkek cinsiyet ve sigara icme oranlari STEMi gru-
bunda diger iki gruba gore daha fazlaydi. LDL-K degerleri de
STEMI grubunda daha fazlaydi. HbAlc degerinin ise NSTEMI
ve STEMI gruplarinda benzer oldugu, USAP grubunda ise en
diisiik oldugu tespit edildi. Coklu damar hastaligi STEMI alt
tipi ile gelenlerde en fazla, USAP alt tipi ile gelenlerde ise en
az oldugu gorildi. Calismamizda, LDL-K, HbAlc ve HDL-K
ise damar hastaligi sayisi ile iliskili faktorler olarak bulundu.
STEMI, NSTEMI ve USAP akut baslangich tipik gégiis agrisi
ile birlikte EKG degisikliklerinin ve kan tahlillerinden elde
edilen biyobelirteglerin seviyelerine bakilarak siniflandirilan
AKS alt tipleridir. Bu hastalara yapilan KAG sonucunda ko-
roner arter darlk ve/veya tikaniklik olan damar sayilari, bu
damarlardaki lezyonlarin darlik dereceleri, bulunduklari
bolgeye ve yapisina gore tedavileri sekillendirilmektedir.
AKS ile gelen ve KAG sonucunda ¢oklu damar hastaligi olan
hastalar ile ilgili yapilmis ¢alismalar incelendiginde; birgok
calismada ¢oklu damar hastaliginin tedavi stratejileriyle ilis-
kisinin (koroner girisim mi veya koroner bypass operasyonu
mu?, tim damarlara koroner girisim mi yoksa sadece so-
rumlu damara girisim mi?, coklu damar hastaligina ayni se-
ansta girisim mi yoksa agsamali girisim mi?), yas gruplari ara-
sindaki iliskisinin, sigara kullananlarla arasindaki iligkisinin,
inflamatuvar cevap ile olan iliskisinin arastirildig1 gozlenmis-
tir (9, 10, 15-18). Ancak bu gibi ¢alismalarda AKS alt tipleri
olan STEMI, NSTEMi ve USAP gruplari olusturularak damar
hastaligl sayisi ile aralarindaki iliskinin karsilastirildig ¢a-
lisma sayisi ok nadirdir (11). Daha 6nce yapilmis olan 8 ga-
ismanin ele alindigl biiylik bir meta-analizde AKS’ den so-
rumlu olan lezyon disindaki kritik damar darliklari STEMi ile
prezante olan hastalarda daha yaygin bulunmustur (9). Bi-
zim galismamizda da buna benzer sekilde ¢coklu damar has-
taligl STEMIi grubunda daha yaygin bulundu. Yine bir baska
calismada da lg¢ AKS alt tipi arasinda damar hastaligi sayilari
arastinlmis ancak ¢oklu damar sayilari Gg¢ grup arasinda
benzer bulunmustur (11). Ancak bu ¢alisma bir yillik sirede
sadece 296 hastanin alindigi retrospektif bir galismaydi. AKS
alt tipleri arasinda fark gikmamasinin nedeni bu olabilir.
DM, hipertansiyon, hiperlipidemi, pozitif aile 6ykisd, ileri

yas, sigara icmek ve erkek cinsiyet kardiyovaskiler hastalk
risk faktorleri arasinda yer almaktadir. Yasli hastalarda geng
hastalara gore ¢oklu damar hastaliginin daha fazla oldu-
gunu gosteren (18-21), DM olanlarda olmayanlara gore
daha fazla kritik koroner damar sayisi oldugunu gosteren
(22, 23) calismalar mevcuttur. Bizim calismamiz ile benzer
metodolojiye sahip olan bir ¢alismada, AKS alt tipleri ara-
sinda DM, sigara kullanimi, cinsiyet, pozitif aile 6ykisu ara-
sinda fark yoktu (11). Ancak bizim ¢calismamizda STEMI has-
talarinda erkek cinsiyeti daha yiksek saptanmisti. Sigara
icme oranlari da STEMIi grubunda daha fazlaydi. Geng AKS
hastalarinin daha ¢ok STEMi ile prezante oldugunu goste-
ren c¢alismalarda oldugu gibi (17) bizim calismamizda da
STEMI hastalari diger iki gruba gére daha geng hastalardh.
Ancak yine de STEMIi grubumuzda kardiyovaskiiler risk agi-
sindan yas ortalamasi 55’ in Uizerinde idi. Ayrica diger grup-
lara gdre STEMI hastalarinda LDL-K degerleri daha yiiksekti.
HbA1c degerlerinde STEMI grubu ile NSTEMIi grubunda is-
tatistiksel olarak anlamh farklilik olmasa da bu iki grupta
USAP grubuna gore daha yiksek degerler mevcuttu. Yine
HDL-K degerleri istatistiksel olarak anlamli olmasa da STEMi
grubunda daha diisiiktii. Tim bu nedenler STEMI hastala-
rinda ¢oklu damar hastaligini daha fazla saptamis olmami-
zin altta yatan nedenleri olabilir. Yine retrospektif verileri
incelerken pozitif aile dykisii verilerine yeterli sayida ulasa-
madigimizdan dolayl ¢alismamiza dahil edemedik. Ancak
STEMI hastalarinda ¢oklu damar fazla olmasinin nedenleri
arasinda aile oykisi de olabilecegini distinmekteyiz.

LDL-K yuiksekligi, HDL-K dusukligliniin ve HbAlc yliksekligi-
nin kardiyovaskiiler hastalik riskini artirdigi bilinmektedir
(24-26). LDL-K ayrica AKS alt tipleri arasindan STEMi igin de
bir risk faktért oldugu ve prediktif bir degere sahip oldugu
gosterilmistir (11). DM hastaligi varligi ve HbA1c yiksekligi-
nin AKS ile gelen hastalarda ¢oklu damar hastaligi ile de ilis-
kili oldugunu gosteren calismalar mevcuttur (23, 26, 27). Bi-
zim ¢alismamizda da HbA1lc degerleri ve LDL-K ile kritik ko-
roner arter darlik ve/veya tikaniklik olan damar sayisi ara-
sinda pozitif bir korelasyon goézlendi. HDL-K ile kritik koro-
ner arter darlik ve/veya tikaniklik olan damar sayisi arasinda
ise negatif bir korelasyon gozlendi. Yani calismamizda ¢oklu
damar hastaligi ile LDL-K, HDL-K ve HbA1lc arasinda anlamli
iliski bulunmustur.
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Calismamizin, tek merkezli olmasi, hasta sayisinin kabul edi-
lebilir diizeyde olmasinin yaninda retrospektif olarak dizayn
edilen bir calisma olmasi ve gruplar arasinda hasta sayisinin
farkli olmasi temel kisithhklarindandir. Calismamizda ¢oklu
damar hastaligi ile yakindan iliskili olabilecek aile dykiisi ve-
rilerinin eklenememesi de 6nemli bir kisithliktir. Klinigimizin
7 glin 24 saat AKS hastalarina perkitan girisim yapildigi bir
merkez olmasindan dolayi bildirdigimiz sonuglarin gercek
yasam verilerini yansittigini disiinmekteyiz.

Calismamizda AKS tipleri ile darlik ve/veya tikaniklik olan
damar sayisi arasinda iliski olup olmadigini arastirmayi
amagladik ve STEMI klinigi ile gelen hastalarda ¢oklu damar
hastaliginin daha fazla saptandigini géstermis olduk. Birgok
biylk hasta sayilarindan olusan ¢alismalarda bu konu Uze-
rinde net veriler bulunmamaktadir. Bu konuda 6zellikle kar-
diyovaskiiler risk faktorleri ile coklu damar hastaliginin ilig-
kisi Uzerinde yogunlasan ¢ok merkezli prospektif ¢alisma-
lara ihtiya¢ duyulmaktadir.

Etik onam: Harran Universitesi Etik Kurulunun 08.08.2022 tarihli,
HRU/22.15.06 sayili onayi ile onam alinmistir.
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Abstract

Background: The study aimed to figure out whether, how, and why the COVID-19 pandemic has
changed physicians’ attitudes toward informed consent in Turkey.

Materials and Methods: An online questionnaire was distributed to physicians through the snowball
sampling method and 528 physicians treating COVID-19 patients responded to the questionnaire.
Results: Most of the physicians (n= 317) reported that the COVID-19 pandemic has influenced their
attitudes on giving information about patients’ situation, benefits, risks and consequences of planning
treatment and taking consent of patient / relatives (informed consent), while 39.96% of them (n=211)
stated that the pandemic did not change their behaviors on informing patients and/or their families.
An overwhelming majority of the physicians (n= 259) emphasized the impact of the higher mortality
rate of the disease, the lack of standard treatment for the disease, and the higher demand from pa-
tients and families for information on providing patients and/or families with more information. On
the other hand, 18.30% (n= 58) of the physicians admitted that the pandemic has caused them to
disclose less information because of the lack of time to provide information, the need for urgent treat-
ment, and the lack of information regarding the risks, benefits, and outcomes of applied treatments.
Conclusions: COVID-19 pandemic affected the majority of the physicians attitudes and behaviors to-
wards informed consent.

Key Words: Informed consent, COVID-19 pandemic, Physicians’ attitude, Turkey

0z

Amag: Calisma Covid-19 pandemisinin, Turkiye’de ¢alisan hekimlerin hasta / hasta yakini bilgilendirme
davraniglarini nigin ve nasil degistirdigini saptamayi amaglamaktadir.

Materyal ve Metod: Covid 19 tedavisi ile ugrasan hekimlere kartopu 6rneklem yéntemi ile online an-
ket uygulamasi yapildi ve toplam 528 anket yaniti alindi.

Bulgular: Katilimcilarin % 60,4’0 (n=317) Covid-19 pandemisinin hastanin durumunu hakkinda bilgi
verme, uygulanmasi planlanan tedavinin olasi fayda ve zararlarini belirtme ve hasta /hasta yakininin
planlanan tedavi i¢in onayini alma (aydinlatilmis onam) yaklasimini etkiledigini belirtir iken, % 39,6's
(n=211) pandeminin hasta / hasta yakinindan aydinlatilmis onam aliskanliklari Gizerine etkisi olmadi-
gini belirtti. Calismaya katilan hekimlerin ¢ogu, hastaliga bagl ylksek mortalite orani, hastaligin stan-
dart tedavisi olmamasi ve hasta / hasta yakinlarinin daha fazla bilgi istemesi sebebi ile daha fazla bil-
gilendirme yaptiklarini belirtti. Diger taraftan, 58 katilimci (% 18,3) bilgilendirme igin yeterli zaman
olmamasi, acil tedavi gereksinimi ve uygulanan tedavinin risk, fayda ve sonuglari ile ilgili yeterli bilgi
olmadigindan daha az bilgi verdiklerini belirtti.

Sonug: Covid 19 pandemisi, TUrkiye’de galisan hekimlerin gogunda bilgilendirme davraniglari Gizerinde
etki gostermektedir.

Anahtar Kelimeler: Aydinlatilmis onam, Covid-19 pandemisi, Hekim yaklagimi, Tiirkiye
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Introduction

The therapeutic relationship requires a voluntary collabora-
tion between healthcare professionals and patients “to
achieve the goals of medicine” in light of patients’ needs, ex-
pectations, and consent (1). According to the bioethical
standards, healthcare professionals should use their great-
est ability and judgment to benefit patients according to pa-
tients” wishes through the informed consent process. Even
in the case of life-saving treatments, any unauthorized inter-
ference in patients’ physical privacy would breach ethical
standards. A proper informed consent process, which de-
mands disclosing all available information about the nature
of the medical intervention, the benefits, risks, and conse-
quences of accepting or rejecting the intervention, and the
alternatives with their outcomes, is the ethically acceptable
way to provide healthcare professionals with the authoriza-
tion to employ their medical knowledge and experience in
favor of patients (2).

However, informed consent is not a unilateral transfer of in-
formation from healthcare professionals to patients through
signed forms, but a process of continuous communication
between two equal parties to promote the patients’ self-de-
termination, autonomy, and the best interest (3,4). As a piv-
otal element of informed consent, disclosure entails accu-
rately and adequately informing patients in order to help
them to make an autonomous decision (5). At that point, the
lack of treatment for COVID-19 and the use of unapproved
medications or treatment regimens have raised serious
guestions about the informed consent process. For instance,
in Turkey, based on the treatment protocol of the Ministry
of Health, all COVID-positive patients, even those who have
had mild symptoms, have given certain medications, such as
hydroxychloroquine, azithromycin, and favipiravir (for pa-
tients with pneumonia) without knowing the exact out-
comes, drug effects, and drug interactions (6). Furthermore,
the fear of getting infected shadows the communication be-
tween healthcare professionals and patients or causes post-
poning certain indicated medical procedures (7,8). There-
fore, the application of unapproved treatments and medica-
tions emerges serious questions about whether it is possible
to satisfy the informed consent process under the current
circumstances (9,10). In this context, this study aimed to
conduct an online self-administered survey to explore phy-
sicians’ attitudes towards informed consent in the treat-
ment of COVID-positive patients in Turkey. The main ques-
tions behind carrying out the study were whether, how, and
why the COVID-19 pandemic has affected physicians’ prac-
tices during the informed consent process.

Materials and Methods

This study was approved by the Non-interventional Ethics
Committee of Kahramanmaras Sutcu Imam University
(Date: 25/01/2021, Decision number:11). After the approval
of ethics committee from Kahramanmaras Sutcu Imam Uni-
versity, an online structured questionnaire was delivered to
physicians implementing treatment regimens for COVID-19

Covid-19 Pandemic and Informed Consent

patients in Turkey through social media platforms, such as
WhatsApp, Facebook, and Instagram. A non-probability
sampling method where new units are recruited by other
units to form part of the sample known as “Snowball sam-
pling” was utilized to collect data from a sufficient number
of participants. G*Power 3.1.9.4 Statistical Software was
used to calculate the statistical power of the study that pro-
duced the total sample size of 472 with the actual power of
0.95. The inclusion criteria in the study were that physicians
are literate in Turkish, actively taking part in the pandemic
process, using information systems enough to fill out the
online form and using social media. The obtained data from
528 participants was included in the study. Frequency ana-
lyzes and cross tables were performed. Data from partici-
pants was analyzed with the IBM SPSS Statistics V22.0.

Results

The online questionnaire was turned in by 528 physicians
treating the COVID-19 patients. The gender of the respond-
ents was found to be as 0.75% (n= 4) not specified, 43.37%
(n=229) female, and 55.88% (n= 295) male; 2.46% (n= 13),
41.10% (n= 217), and 56.44% (n= 298) of whom were work-
ing for a private healthcare organization, public hospital,
and university hospital respectively.

The majority of the respondents, 60.04% (n= 317) of physi-
cians (59.62% from university hospitals, 36.60% from public
hospitals, and 3.78% from private healthcare institutions as
well as 0.95% not specified, 35.65% female, and 63.40%
male), acknowledged that the COVID-19 pandemic affected
their attitudes toward the informed consent process,
whereas 39.96% of them (n= 211) mentioned that the pan-
demic did not alter their behaviors. The findings reveal that
the pandemic caused changes in 92.3% of physicians work-
ing for private hospitals, 63.42% of physicians working at
university hospitals, and 53.45% of physicians working at
public hospitals.

In regard to the way of the change, 81.70% (n= 259) of the
participants pointed out that they started disclosing more
information to the patients and/or their families, when
18.30% (n= 58) of the physicians stated that the pandemic
caused them to divulge less information.

The major motivation behind the attitude toward disclosing
more information were delineated as the higher mortality
rate of the disease (37.45%). More information summarized
in Table 1 for other reasons for behind the attitude.

On the other hand, the participants who admitted providing
patients and/or families with less information during the
pandemic expounded on the major reason as the need for
urgent treatment + the lack of time to inform patients
and/or families (20.69%). Other reasons for providing pa-
tients and/or families with less information during the pan-
demic were summarized in Table 2.

The survey allowed the participants to choose more than
one option when elaborating on how and why the pandemic
impacted their stance on informed consent. In this view, re-
garding disclosing more information, as table-6 shows,
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75.29% (n= 195) the physicians accepted the influence of a
higher mortality rate of the disease on their attitudes (the
total of all the options containing “a higher mortality rate of
the disease”), whereas 53.67% (n= 139) them indicated the
lack of a proven cure, and 38.23% (n= 99) the participants
addressed a higher demand for information.

In terms of giving patients and/families less information, as

Table 1. Reasons for disclosing more information

Covid-19 Pandemic and Informed Consent

table-7 illustrates, 60.34% (n= 35) of the physicians justified
their behavior with the lack of time to provide information
(the total of all the options containing “the lack of time to
provide information”), while 39.66% (n= 23) of them pointed
out the need for urgent treatment, and 22.41% (n=13) of the
respondents underscored the lack of information regarding
the risks, benefits, and outcomes of applied care.

Percentile Number (n)
| disclosed more information due to higher demand for information (a) 5.02% 13
| disclosed more information due to the higher mortality rate of the disease (b) 37.45% 97
| disclosed more information due to the lack of a proven cure (c) 13.51% 35
| disclosed more information due to the higher mortality rate of the disease and higher de-
. . 3.86% 10
mand for information (a+b)
| disclosed more information due to the lack of a proven cure and higher demand for infor- 6.18% 16
mation (a+c) eR
| disclosed more information due to the higher mortality rate of the disease and the lack of a
10.81% 28
proven cure (b+c)
| disclosed more information due to the higher mortality rate of the disease, the lack of a
. . . 23.17% 60
proven cure, and higher demand for information (a+b+c)
100% 259
Table 2. Reasons for disclosing less information
Percentile Number (n)
| disclosed less information due to the lack of time to inform patients and/or families 17.24% 10
| disclosed less information due to the patients and/or families demanded less information 15.52% 9
| disclosed less information due to the need for urgent treatment 6.90% 4
I disclosed less information due to informing patients and/or families via phone 5.17% 3
| disclosed less information due to the risk of getting infected 12.07% 7
| disclosed less information due to the lack of information regarding the risks, benefits, and
. . . . o 10.34% 6
outcomes of applied care and the lack of time to inform patients and/or families
| disclosed less information due to the need for urgent treatment and the lack of time to
. . e 20.69% 12
inform patients and/or families
| disclosed less information due to the need for urgent treatment, the lack of information
regarding the risks, benefits, and outcomes of applied care, and the lack of time to inform 12.07% 7
patients and/or families
100% 58

Discussion

Informing patients adequately and appropriately via a thor-
ough informed consent process is an indispensable require-
ment stemming from the right to self-determination and
privacy (11). However, unique characteristics of the COVID-
19 pandemic, such as the risk of getting infected, the high
number of patients with limited healthcare resources, and
the lack of standard treatment have constrained healthcare
professionals to sufficiently meet the requirements of in-
formed consent (12,13). Therefore, the issue of how to ob-
tain informed consent during the pandemic is an important
discussion (14,15). Healthcare organizations and profes-
sionals should explore certain ways to deal with this chal-
lenge. However, prior to suggesting any recommendations,
examining physicians’ perception of and approach to in-
formed consent may facilitate resolutions. In this context,
this study inquires into physicians’ attitudes toward in-
formed consent in the treatment of COVID-19 patients. The
findings demonstrate that the pandemic has remarkably

impacted physicians’ position on informed consent in Tur-
key. The numbers show that 60.04% of the physicians af-

firmed that the COVID-19 pandemic changed their atti-
tudes and behaviors toward information patients and/or

their families. In regard to the institutions, the percentages
of the physicians are found to be 63.42 at university hospi-
tals and 53.46 at public hospitals, and 92.31 at private
healthcare organizations, and based on gender, the per-
centages are found to be 75 not specified, 49.34 female,
and 68.14 male, respectively. These numbers illustrate that
the pandemic affected the physicians working for university
hospitals (63.42%) and male physicians (68.14%) more than
the physicians at public hospitals (53.46%) and female phy-
sicians (49.34%).

In relation to gauging how the pandemic changed physi-
cians’ attitudes, the participants were asked to articulate
the course of the change, and 81.70% of physicians de-
clared disclosing more information, while 18.30% admitted
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giving less information to patients and/or families. The in-
quiry into why providing more information revealed that
75.29% of the physicians pointed out a higher mortality
rate of the disease, 53.67% of them addressed the lack of a
proven cure for the disease, and 38.23% of the respondents
called attention to the higher demand from patients and
families for information. On the other hand, the physicians
disclosing less information expounded on the main reasons
as the lack of time to provide information (60.34%), the
need for urgent treatment (39.66%), and the lack of infor-
mation regarding the risks, benefits, and outcomes of ap-
plied care (22.41%).

In this context, the study manifested a significant number
(317) and a percentage (60.04%) of physicians influenced
by the pandemic regarding disclosing pertinent information
to patients and/or families. However, the outcomes of the
change are twofold: first, a higher mortality rate of the dis-
ease, the lack of a proven cure, and the higher demand for
information urged the physicians to pay more attention to
the informed consent process by providing the patients and
their families with more information; and secondly, the lack
of time, the need for urgent treatment, and unknown out-
comes of treatments for COVID-19 caused the physicians to
give the patients and their families less information.

There is no doubt that providing healthcare services to
COVID-19 patients or any patients during the COVID-19
pandemic and informing patients and their families about
medical procedures is overly burdensome due to various
factors, including the risk of getting the infection, the lack
of information on the outcomes of COVID-19 treatments,
healthcare professionals’ burnout, the shortage of
healthcare resources, and the high mortality rate of COVID-
19 cases. However, none of these reasons means that in-
formed consent can be overlooked. On the contrary, as Ava
Ferguson Bryan et al., suggest, healthcare institutions
should develop new approaches to cope with those chal-
lenges (8). At that point, the effort of the majority of physi-
cians (participants) in Turkey to disclose more information
to patients and their families is a favorable and encouraging
attitude.

Conclusion

The study revealed that the COVID-19 pandemic affected
the majority of the physicians’ attitudes and behaviors to-
wards informed consent. The higher mortality rate of the
disease, the lack of standard treatment for the disease, and
the higher demand from patients and families for infor-
mation have compelled most of the physicians to disclose
more information to patients and/or families. However, a
small number of the physicians acknowledged that they
have disclosed less information to patients and/or their
families due to the lack of time to provide information, the
need for urgent treatment, and the lack of information re-
garding the risks, benefits, and outcomes of applied treat-
ments.

Covid-19 Pandemic and Informed Consent

Limitations

The questionnaire contained questions about the informed
consent process to evaluate physicians’ reactions during
the COVID-19 pandemic. However, it is unclear how the re-
spondents interpreted informed consent and its elements,
such as disclosure, understanding, and recommendation.
The studies conducted in Turkey reveal various shortcom-
ings in the implementation of and insight into informed
consent (16,17). Therefore, as a primary disadvantage of
surveys, it is difficult to know how the participants compre-
hend the term informed consent and its ethical compo-
nents.
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Abstract Corresponding Author/ Sorumlu Yazar

Background: Mechanical properties of the maxilla and mandible are important factors for determining implant sta- Dr. Handan SOYSAL
bility. Clinical studies indicate an association between poor bone quality and the rate of implant failure. Various
methods suitable for long-term monitoring of implant stability have been developed. Micro computed tomography
(Micro-CT) technique has been a common method to study 3D trabecular bone microstructures. In this study, it was

Ankara Yildirim Beyazit University,
Faculty of Dentistry,

aimed to describe the trabecular microarchitecture of the maxilla and mandible. Understanding the mechanical ca- Department of Basic Sciences,
pacity of trabecular bone will offer further insight into the prognosis and progression of implant treatment and sur- Department of Anatomy,
gical techniques. Ankara, TURKIYE

Materials and Methods: Twenty cadaver maxilla and mandible specimens were scanned using micro CT. Samples
were scanned with the following parameters. Scan data were transferred to Ctan software and analyzed. Morpho-
metric parameters; tissue volume (BC), bone volume (HR), bone volume percentage (HR/DC), tissue surface (BC),
bone surface (BC), intersection surface (KSR), bone surface/volume ratio (BC/HR), bone surface density (BS/TV), tra-
becular pattern factor (Th.Pf), structure pattern index (YMI), trabecular thickness (Tb. Th), trabecular separation (Th. Received / Gelis tarihi: 11.02.2022
Sp), trabecular number (Tb.N), and anisotropy degree (DA) was studied with the CTAnalyzer software.

Results: Tissue volume (TV) and mean bone volume (BV) of the mandible were higher than those of the maxilla (p =
0.007). The mean HF mean in the mandible was 159.415 + 91.523 mm3 for maxilla and 278.816 + 122.853 for the
mandible, and this difference was significant (p = 0.007). The mean HF was found to be significantly lower in the
mandible (p = 0.007). HF and CSR parameters of the mandible were significantly higher than the maxilla (p = 0.007). DOI: 10.35440/hutfd.1253254
Conclusions: Our study showed that there is a measurable difference in bone density between the maxilla and

mandible. We believe that it will provide information that guides the physician and contributes to the healing

process of the patient in all dental surgical applications, especially implants.The prevalence of supratrochlear fo-

ramen and the supracondylar process was higher on the left side; however, both are detected on the right side. We

believe that the data obtained would be helpful for an orthopaedic surgeon during intramedullary nailing, and for

differential diagnosis of some osteolytic lessons for a radiologist . In addition, these variations can be an important

indicator in the differentiation of different races.

E-mail: handan_soysal@hotmail.com

Accepted / Kabul tarihi: 29.03.2022

Key Words: Micro-computed tomography, Trabecular bone microstructure, Maxillae, Mandible
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Amag: Maxilla ve mandibulanin mekanik 6zellikleri implant stabilitesini belirleyen énemli bir faktordir. Klinik
calismalar diisiik kemik kalitesi ile implant basarisizigi orani arasinda bir iliski oldugunu belirtilmektedir. implant
stabilitesinin uzun sureli izlenmesi igin uygun gesitli yontemler gelistirilmistir. Mikro bilgisayarli tomografi (Micro-BT)
teknigi, 3D trabekiiler kemik mikro yapilarini incelemek igin icin yaygin bir yéntem olmustur. Bu ¢alismada maksilla
ve mandibulanin trabekiler mikromimarisinin tanimlanmasi amaglanmistir. Trabekiler kemigin mekanik kapa-
sitesinin anlasiimasinin, implant tedavisinin prognozunda, ilerlemesinde ve cerrahi tekniklere daha fazla bilgi suna-
cagini ortaya koyacaktir.

Materyal ve Metod: Yirmi adet kadavra maksilla ve mandibula 6rnegi, mikro BT kullanilarak tarandi. Numuneler
asagidaki parametrelerle tarandi. Tarama verileri CTAnalyzer yazilimina aktarildi ve analiz edildi. Morfometrik para-
metreler; doku hacmi (DH), kemik hacmi (KH), kemik hacmi yiizdesi (KH/DH), doku yiizeyi (DY), kemik yiizeyi (KY),
kesisme yiizeyi (KSY), kemik yiizeyi/hacim orani (KY/KH), kemik yiizey yogunlugu (BS/TV), trabekiler patern faktéri
(Tb.Pf), yapi modeli indeksi (YMI), trabekiler kalinlik (Tb. Th), trabekiler ayrilma (Tb. Sp), trabekdiler sayi (Tb.N) ve
anizotropi derecesi (DA), CTAnalyzer yazilimiyla galisildi.

Bulgular: Mandibulanin doku hacmi (DH) ve ortalama kemik hacmi (KH), maksillaninkinden istatistiksel olarak anlamli
derecede yuksekti (p = 0.007). KY ortalamasi mandibulada 159.415 + 91.523 mm3, maxillada 278.816 + 122.853 idi.
Bu fark anlamliydi (p = 0.007). KY ortalamasi mandibulada olarak distiktii (p = 0.007). Mandibula KY ve KSY para-
metreleri, maxilla'dan istatistiksel anlamli derecede yiksekti.

Sonug: Calismamiz, maksilla ve mandibula arasinda kemik yogunlugu agisindan 6lgulebilir bir fark oldugunu gosterdi.
Ozellikle implant basta olmak tizere tiim dis hekimligi cerrahi uygulamalarinda hekime yol gésterici ve hastanin iyi-
lesme sirecine katkida bulunan bilgiler sunacagi kanaatindeyiz.

Anahtar Kelimeler: Mikro bilgisayarli tomografi, trabekiler kemik mikro yapisi, Maxilla, Mandibula

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2023;20(1):67-73.
DOI: 10.35440/hutfd. 1253254 67


https://orcid.org/0000-0001-7550-6362
https://orcid.org/0000-0002-5039-4664
https://orcid.org/0000-0001-6832-6208

Soysal et al.

Introduction

The maxilla and mandible consist of an outer cortical and
an inner trabecular substance. Inside, there is a very stable
braided structure consisting of thin bone trabeculae (1).
Bone structure and cortical bone thickness have been that
there are variables that are valued for the primary stability
and technical success rate of endosseous implants (2, 3).
Bone is a tissue that optimizes itself depending on the loa-
ding limitations on it. The biomechanics of a dental implant
are important to its longevity within the bone. Biomecha-
nics of a dental implant can have a harmful effect on the
bone surrounding the implant due to physiological and
mechanical factors (4).

The use of osseointegrated implants in dentistry has gre-
atly contributed to clinical dentistry. A few practical studies
have demonstrate an association among insufficient vo-
lume, weakness, or poor bone quality and implant failure
(5).

In osseointegration micro properties of bone are important
factors that determine primary implant stability (6).
Adequate bone volume and density is an important binder
behind longer-lasting and more robust implants. Primary
implant stability is essential for successful dental implanta-
tion. Therefore, trabecular bone density and cortical bone
thickness are very important for primary implant stability
Insufficient primary stability in a dental implant is one of
the main reasons of unsuccessful (7, 8).

Other relevant treasons of implant unstable include inflam-
mation, bone loss and overload, age, systemic chronic di-
seases and lifestyle, surgical procedures. Early detection of
each problem is very vital. Exertion should be made to
solve the problem while the damage is taken under control
(5,9).

Trabecular bone and implant stability are closely related in
dental implants. While bone trabecula is very important in
implant healing, it is less important in primary fixation of
the implant (10, 11, 12).

Quantitative analysis of bone is a method employ to inves-
tigate the trabecular structure of bone. The morphology of
the bone trabecula can be easily observed using 3D analy-
sis.

In general, local bone density and trabecular quantification
at implant can be measured using CT. The relationship
between primary implant stability and trabecular bone
density and cortical bone thickness has been extensively
studied in the literature. However, studies examining the
relationship between implant stability and trabecular bone
microstructure are quite limited (13).

Micro-CT technique provides a holistic view for imaging
small samples in three dimensions and quantifying trabe-
culae. It is a increasingly sensitive, non-dangerous method
that capables the production of a true 3D image from a set
of 2D datasets. Analysis can be done immediately from the
scanned data. Micro-computed tomography has been
common method to measure bone trabecula microstructu-
res with its speed of analysis, non-invasiveness, and high

Maxillae and mandible trabecul, Micro CT

spatiality compared to histology (13, 14).

This technic is not employ for clinical imaging in vivo due to
its high radiation content. It is restricted to examining ina-
nimate specimens. This technic is also applied in the mea

surements of the microstructure of the bone internal struc-
ture (15-18). Morphometric paremeters bone volume, to-
tal volume, bone volume ratio, trabecular thickness, trabe-
cular number and trabecular separation can be calculated
with Micro-CT data (16, 19).

Experimental studies (13, 14, 20, 21, 22, 23) have shown
that important the mechanical adequacy of trabecular
bone microarchitecture and implant treatment. He pointed
out that it may reveal important information about its ef-
fect on prognosis. A future in vivo study will greatly assist
clinicians in providing and preparing optimal dental treat-
ment options for patients in determining the true role of
these clinical factors described above in long-term implant
success. To understand the microstructural differences
between jawbones and their effect on “bone quality” pat-
terns, a larger and homogeneous sample is needed. In this
study is to define the microarchitecture of maxilla and
mandible trabecular bone.

Materials and Methods

Bone specimens

Ethical agreement was acquired from Ankara Yildirim Be-
yazit University Ethics Committee (Project number: D-KA16
/ 10). In this study, a total of 20 bone tissues, including 10
maxilla and 10 mandibles, were obtained from fresh cada-
vers used in student education in the Laboratory of the De-
partment of Anatomy of Erciyes University Faculty of Me-
dicine. A total of 20 bone samples were prepared from ca-
daver maxillary and mandibular anterior regions. Each spe-
cimen was then prepared in a 3x3 cm size. To standardize
the process of evaluating the trabecular structure of the
samples, each bone specimen was drilled here witha 1 mm
diameter fissure at two points 3 mm apart and 10 mm long.
Then, the samples were scanned Micro-CT.

Examination of Bone Trabecula

The specimens were scanned with using Skyscan 1275®
micro-CT system (SkyScan, Kontich, Belgium) with the fol-
lowing parameters: 80 kV, 125 pA, 26 um pixel size, 49 ms
exposure time, 0,2° rotation step, 360° rotation. Scan time
was 35 minutes for each sample. The reconstruction of
images was using NRecon software (NRecon version
1.7.4.2; Bruker microCT, Skyscan) (Fig.1A-B). Scanning data
was then transferred into CTan software (CTan version
1.7.4.2; Bruker microCT, Skyscan) and analyzed with this
program. We analyzed the samples were for tissue volume,
bone volume, percent bone volume, tissue surface, bone
surface, intersection surface, bone surface/volume ratio,
bone surface density, trabecular pattern factor, structure
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model index, trabecular thickness, trabecular number, tra- sional view was used the CTAn software and for the 3-di-
becular separation and degree of anisotropy. For 2 dimen- mensional view the CTvol (CTvol version 1.7.4.2; Bruker
microCT, Skyscan) software (Fig.2).

&

Figure. 1A. Images reconstructed with NRecon software: Mandible sagittal (a, b, c) and transverse (d) section

Figure 1B. Images reconstructed with NRecon software: Maxillae coronal (a), sagittal (c, d) and transverse (b) section

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2023;20(1):67-73.
DOI: 10.35440/hutfd.1253254

69



Soysal et al.

Figure 2. 3D trabecular view prepared using CTvol software:
(a) mandible,
(b) Maxillae

Table 1. Mean and standart deviation for maxillae and mandible

Maxillae and mandible trabecul, Micro CT

Statistical analysis

The distributions of the measurements in the study were
examined with the Shapiro-Wilk test. Normally distributed
measurements were shown with mean * standard devia-
tion (mean t ss), other measurements were shown as me-
dian (min-max). The measurements of the mandible and
maxilla were compared with the paired-t-test and the Wil-
coxon test, depending on the distribution. P<0.05 was con-
sidered statistically significant. IBM SPSS Statistics 21.0
(IBM Corp. Released 2012. IBM SPSS Statistics for Windows,
Version 21.0. Armonk, NY: IBM Corp.) program was used for
statistical calculations.

Results

Mean and standart deviation for maxillae and mandible as-
sessed were presented in Table 1. The tissue volume (TV)
of the mandible was significantly higher than that of the
maxilla (p = 0.009). The average bone volume (BV) was
82.374 £ 64.823 mm3 in the makxilla, 166.792 + 94.99 mm3
in the mandible, and was significantly higher than the
maxilla (p = 0.003). Tissue surface (TS) mean was 159.415 +
91.523 mm3 for maxilla and 278.816 + 122.853 for the
mandible, and this difference was significant (p = 0.007). Si-
milarly, in the average values of the Bone surface (BS) and
Intersection surface (IS) parameters, the BS and IS values of
the Mandible were significantly higher than Maxilla.
(maxilla BS 286.344 mm3, IS 92.447 mm3; mandible BS
447.975 mm3, IS 188.024 mm3) (BS p-value = 0.009, IS p-
value = 0.001).

A difference was observed between maxilla and mandible
for BV / TV, BS / BV, BS / TV, Th. Pf, SMI, Th.Th, Tb. N, Th.
Sp, DA parameters, but this difference was not important
(p>0.05) (Table 2).

Maxilla Mandibular Test
Mean+SD Mean+SD .
Measurements Median (min-max) Median (min-max) Statistics p-value
Tissue volume mm?3 103.148 (10.737-221.840) 150.271 (63.708-464.910) 7=2.599 0.009
Bone volume mm?3 82.374+64.823 166.792+94.99 3.928 0.003
Percent bone volume (BV/TV), 75.584+13.526 79.384+10.945 0.757 0.468
Tissue surface mm?2 159.415+91.523 278.8161+122.853 3.449 0.007
Bone surface 286.344 (59.346-507.305) 447.975 (150.060-1349.921) Z7=2.599 0.009
Intersection surface 92.447+44.352 188.024+75.685 4.932 0.001
Bone surface / volume ratio 4.615+2.390 3.945+1.772 0.781 0.455
Bone surface density 3.394+1.573 3.025+1.129 0.652 0.531
Trabecular pattern factor -2.650+1.387 -4,924+3.353 1.789 0.107
Structure model index -1.384+1.778 -2.008+2.934 0.702 0.500
Trabecular thickness 1.026+0.557 1.109+0.491 0.453 0.661
Trabecular number 0.94510.444 0.822+0.308 0.797 0.446
Trabecular separation 0.388 (0.195-1.502) 0.386 (0.177-2.333) 7=0.153 0.878
Degree of anisotropy 0.515+0.167 0.562+0.221 0.478 0.644

Statistically significant correlations are highlighted in gray. nCorrelation is significant at P<0.05

Tissue voliime (TV); Bone volume (BV), Percent bone volume (BV/TV), Tissue surface (TS), Bone surface (BS), Intersection surface (iS), Bone surface /
volume ratio (BS/BV), Bone surface density BS/TV, Trabecular pattern factor (Tb.Pf), Structure model index (SMl), Trabecular thickness (Tb.Th), Tra-
becular number (Th.N), Trabecular separation (Th.Sp), Degree of anisotropy (DA).
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Table 2. Comparison between the Maxillae and Mandible

Maxillae and mandible trabecul, Micro CT

Makxillae Mandible Ratio
TV (mm3) 103.148 150.271 47.123
BV (mm?3) 82.374 166.792 84.418
BV/TV 75.584 79.384 3.800
TS (mm?) 159.415 278.816 119.401
BS Bone surface (mm?2) 286.344 447.975 161.631
is (mm?) 92.447 188.024 95.577
BS/BV 4.615 3.945 -670
BS/TV 3.394 3.025 -369
Th.Pf -2.650 -4.924 -2.274
SMI -1.384 -2.008 -624
Tbh.Th (mm) 1.026 1.109 0,083
Th.N 0.945 0.822
Tb.Sp 0.388 0.386 0,002
DA 0.515 0.562

Tissue voliime (TV); Bone volume (BV), Percent bone volume (BV/TV), Tissue surface (TS), Bone surface (BS), Intersection surface (iS), Bone surface /
volume ratio (BS/BV), Bone surface density BS/TV, Trabecular pattern factor (Tb.Pf), Structure model index (SMl), Trabecular thickness (Tb.Th), Tra-
becular number (Th.N), Trabecular separation (Th.Sp), Degree of anisotropy (DA).

Discussion

Micro-CT is useful for examining geometric three-dimensi-
onal parameters such as the orientation, shape and con-
nection of trabeculae. It provides reliable findings in
examining bone changes in pathophysiological conditions
and evaluating changes in microarchitecture after treat-
ment with antiosteoporosis agents (20, 24, 25).

The outcome of this study show the alveolar bone density
and microarchitecture of the human maxilla and mandible,
and the quantitative difference in microstructure between
the mandible and maxilla. In line with this result, clinicians
may have the knowledge to apply more appropriate and
more accurate options in dental treatments.

Trabecular number, trabecular thickness, Trabecular sepa-
ration, junction density, and SMI represent bone qua-
lity.Tb. N determines the number of trabeculae at a given
distance. Tb. Th measures the thickness of trabecular
structures.Th. Sp measures the spaces between non-bone
structures. SMl is a plate-like indicator as opposed to rod-
like trabecular structure. The lower the ratio, the more os-
teoporosis (26-28).

In the results obtained from this study, significant differen-
ces were observed in the parameters between Maxilla and
mandible. Bone volume in the mandible (BV) was found to
be quite high in comparison with the maxilla. Results for
the mandible were higher than Maxilla for all parameters
used for bone quality assessment. Bone volume (BV), Per-
cent bone volume (BV / TV), Tissue surface (TS), Bone sur-
face (BS), Intersection surface (iS) have been seen in the
average values of the parameters. The most prominent pa-
rameter is 161,631 the belong to the Bone surface rates
(BS).

In our study, the mean of Tissue volume, Bone volume, Tis-
sue surface bone surface, and Intersection surface of the
Mandible was found to be statistically significantly higher
than the maxilla. As a result of the researches in the litera-
ture, there is no study comparing the Tissue volume (TV),
Bone volume (BV), Tissue surface (TS), bone surface (BS),

and Intersection surface (IS) parameters, which are statis-
tically different in our study by comparing the maxilla with
the mandible.

Percent bone volume (BV / TV), Bone surface/volume ratio
(BS / BV), Bone surface density BS / TV, Trabecular pattern
factor (Tb. Pf), Structure model index (SMI), Trabecular
thickness between Maxilla and mandible in our study. A
difference was observed in (Tb. Th), Trabecular number
(Tb. N), Trabecular separation (Tb. Sp), Degree of anisot-
ropy (DA) parameters, and this difference was not statisti-
cally significant (p> 0.05). A comparison of these parame-
ters has been made in the studies conducted and different
findings were found from our study.

In our study, Trabecular thickness (Th. Th) was found to be
1.026 mm in the maxilla and 1.109 mm in the mandible,
and this difference was not statistically significant. Simi-
larly, in the study conducted by Fanuscu and Chang (20),
Trabecular thickness (Th. Th) varied between the mandible
and the maxilla between 0.09 mm and 0.13 mm. In yet
another study, Kim JY and Henkin J. (23) reported that the
average trabecular thickness between the maxilla and the
mandible was 0.10 mm and 0.09 mm on average, Ding and
Hvid (29) reported that Three-dimensional trabecular
thickness changes in trabecular thickness between diffe-
rent age groups, but statistically only from 70 years of age.
After that, Kim JY and Henkin J. (23) Th. Th value is statis-
tically insignificant, but the mandibular region has a higher
value than the maxillary regions, However, unlike these
studies, Block et al. (22) Trabecular thickness Th. were sig-
nificantly higher in the mandible than in the maxilla.

In this study, Trabecular separation, (Tb. Sp) was 0.388 in
the maxilla and 0.386 in the mandible.

There was no significant difference. In some studies, it was
reported to be high, although there was no statistical sig-
nificance. Blok et al. (22) Trabecular separation (Th. Sp)
was 0.69 in the maxilla and 0.71 mm in the mandible in his
study. Similarly, Kim JY and Henkin J. (23) reported that
this measurement was higher in the maxilla compared to
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the mandible and ranged from 0.44 mm to 1.77 mm, but
no significant what is not the same was observed between
the groups.

In our study, the Trabecular number (Tb. N) was 0.945 in
the maxilla and 0.822 in the mandible. Y. Blok et al. Similar
to our study, the Trabecular number (Th. N) was found to
be 1.57 in the maxilla and 1.50 in the mandible, but Kim JY
and Henkin J. (23) and Fanuscu and Chang (20) compared
to Makxilla, the Trabecular number (Tb. N) in the mandible
is approximately reported that twice as many were found.
Kim JY and Henkin J. (23) reported no significant difference
in Th. N or SMIL.

Fanuscu and Chang (20) found nearly twice as many in BV
/ TV, and BMD in the mandible when compared to Maxilla.
The connectivity density and structure model index (SMI)
was 2.5 times and 3.3 times higher in the mandible, res-
pectively. Blok et al (22) Compared to the maxilla the an-
terior mandible had a significantly higher BFV (p <0.001)
and DA (p = 0.042). Akga et al (14). Percent bone volume
(BV/TV) between the maxilla and mandible in 2006 was
statistically significant at 95% confidence level (P <0.05). In
a study Kim JY and Henkin J. (23) BV / TV stated that alt-
hough the difference was not statistically significant, the
amount of bone in the anterior mandible was the highest.
On the other hand, BS / BV, which is a parameter charac-
terizing the complexity of the structure, showed an inverse
relationship with BV / TV. Kim JY and Henkin J. (23) repor-
ted about twice as many BV / TV and BMD in the mandible
compared to Maxilla.

Conclusion

The outcomes demonstrate that there is a measurable qu-
antitative difference in bone density between maxilla and
mandible. In this study, using micro-CT, Tissue volume;
Bone density with Bone volume (BV), Tissue surface (TS),
Bone surface (BS), Intersection surface (OS) parameters
were investigated. These parameters are highly correlated
with the three-dimensional microarchitecture parameters
that represent the quality of the trabecular bone.

This preliminary study reveals that understanding the
mechanical capability of the trabecular bone, the progno-
sis of implant therapy, advances in implant design, and
surgical techniques can be found in more information.
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Goz Kapaklarinin Primer Kotii Huylu Tiimérlerinin Klinik ve Histopatolojik Ozellikleri

Cagri MUTAF &, Ali SIMSEK !

1Harran Universitesi Tip Fakiiltesi Géz Hastaliklari Anabilim Dal, Sanhurfa, TURKIYE
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Amag: Kotl huylu géz kapagi timoérlerinin klinik ve histopatolojik niteliklerini bolgemiz agisindan
degerlendirmek.

Materyal ve metod: Ocak 2018- Eylil 2021 tarihleri arasinda klinigimizde koti huylu géz kapag ti-
mori tanisi alan ve takip edilen 120 olgunun dosyalari gegmise donik olarak incelendi. Hastalarin
klinik ve demografik 6zellikleri, klinik ve histopatolojik tanilari, cerrahi uygulanan hastalarin yontem
ve takip sonuglari kayit altina alindi. Cerrahi tedavi uygulanan tim hastalara eksizyonel biyopsi yapildi.
Bulgular: Calismaya 120 olgu dahil edildi. Hastalarin 54’'G(%45) erkek, 66’si (%55) kadin
cinsiyetteydi.Hastalarin yas ortalamalari 62,5 (35-80) yil idi.Ortalama takip stresi tiim olgular igin 20,4
ay (3-36 ay) olarak saptandi. Goz kapagi malign timorlerinin %80’inde (n=96) klinik 6n tani ile his-
topatolojik inceleme sonuglari uyumlu bulundu. 24 olguda (%20) preoperatif klinik 6n tani ile postop-
eratif histopatolojik tani arasinda fark bulundugu saptandi. Tum olgularimiz iginde niiks orani %3
olarak bulundu. Niks oranlari Bazal Hucreli Karsinom grubunda %2 ve Yassi Hicreli Karsinom
grubunda ise %5 olarak tespit edildi. Timor yerlesim yerlerine bakildiginda 80 hastada sol, 40 hastada
sag gbz kapagi tutulumu vardi.

Sonug: Goz kapaginin malign timorlerinde cerrahi eksizyon ile birlikte histopatolojik inceleme yapil-
masli ayni anda hem tani koydurmasi hem de tedavi saglamasi nedeniyle en glvenilir segenektir. Kétl
huylu kapak timoriinden stiphelenildiginde, hastalar okuler onkoloji tecriibesi olan bir okuloplastik
cerraha yonlendirilmelidir.

Anahtar Kelimeler: G6z kapag timord, Bazal Hucreli Karsinom, Squaméz Hicreli Karsinom, Eksizyo-
nel biyopsi

Abstract

Background: To determine the clinical and histopathological characteristics of malignant tumors of
the eyelid in terms of our region.

Materials and Methods: 120 patients’ files who were diagnosed with malignant eyelid tumor and
followed up between January 2018 and September 2021 were scanned retrospectively in our clinic.
Demographic and clinical characteristics, clinical and histopathological diagnoses, methods and fol-
low-up results in surgical cases were recorded from the patients’ files. Excisional biopsy material was
obtained in all patients who underwent surgery.

Results: 120 cases were included in the study. 54 (45%) of the patients were male and 66 (55%) were
female. The mean age was 62.5 (35-80) years. The mean follow-up term was 20,4 months (3-36
months) for all cases. In 80% (n=96) of malignant eyelid tumors, clinical preliminary diagnosis and
histopathological examination results were found to be compatible. Preoperative clinical diagnosis
and postoperative histopathological diagnosis differed in 24 cases (20%). The recurrence rate was
found to be 3% in all of our patients. The recurrence rates were 2% in Basal Cell Carcinoma cases and
5% in Squamous Cell Carcinoma cases. Considering the location of the tumors, 80 patients had left
eyelid involvement and 40 patients had right eyelid involvement.

Conclusions: Surgical excision and histopathological examination in malignant eyelid tumors are the
most accurate and reliable options as they provide both diagnosis and treatment at the same time.
When a malignant eyelid tumor is suspected, patients should be referred to an oculoplastic surgeon
experienced in ocular oncology.

Key Words: Eyelid tumor, Basal Cell Carcinoma, Squamous Cell Carcinoma, Excisional biopsy
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Mutaf ve Simsek

Giris

Go6z kapaginin iyi huylu ya da kotl huylu lezyonlari; viicutta
deri ile kapli herhangi bir yerde de goriilebilmelerine karsin
hem histolojik 6zellikleri, hem de tedavilerinde uygulanan
cerrahi uygulamalar agisindan, viicudun diger bolgelerinde
lokalize olan cilt lezyonlarindan farklidirlar (1). Goz kapagi
kitlelerine poliklinik muayenelerinde siklikla rastlanmakta-
dir. Hastalar daha ¢ok kozmetik sebeplerden dolayi cerrahi
tedaviyi tercih etmektedirler. Bu timorler malignite riski ta-
simasalar dahi ektropiyon, ptozis astigmatizma gibi prob-
lemlere yol agabilirler (2,3). Ayni zamanda klinik gériiniimleri
acisindan viicudun diger bélgelerindeki timarlerden farklihk
gosterebilir ve histolojik tani almalari da zor olabilmektedir
(4). GOz hastaliklari polikliniklerinde en sik karsilasilan kitle
lezyonlari goz kapagi tumorleridir (5,6). Cesitli calismalarda
gbdz kapagl malign timorlerinin tim kapak tUmorlerinin
%16,5-58" ini olusturdugu gosterilmistir (1-7).

Calismamizda malign g6z kapagi tlimoérlerinin klinik ve histo-
patolojik 6zelliklerini bolgemiz acgisindan degerlendirmeyi
hedefledik.

Materyal ve Metod

Ocak 2018- Eylul 2021 tarihleri arasinda klinigimizde koti
huylu kapak tiimori tanisi konulan ve bu nedenle takip edi-
len 120 hastanin dosyalar retrospektif olarak degerlendi-
rildi. Hastalarin klinik ve histopatolojik tanilari, klinik ve de-
mografik ozellikleri, cerrahi yéntem ve takip sonuglari kayit
altina alindi. Cerrahi olarak tedavi edilen tiim hastalara ek-
sizyonel biyopsi yapildi.Kitleler total olarak eksize edildi ve
klinik olarak malign tlimor sliphesi olanlar etrafinda 3-5 mm
saglam doku birakilarak gikarildi. Cikarilan kitleler histopato-
lojik inceleme igin patolojiye gonderildi. 6/0 poliglaktin
(Vicryl Ethicon-Johnson ve Johnson -US) siitiir ile kesi yerleri
kapatilarak kapak tamiri yapildi. Hastalar ameliyat sonrasi
1.glin,1.hafta,1.ay,3.ay ve 6.ayda muayene icin kontrole
gagrildi. inflamasyona bagli olusan lezyonlar ¢alisma disinda
birakildi. Calismamiz Helsinki Deklarasyonu prensiplerine
uygun olarak ve etik kurul onayi Adiyaman Universitesi Tip
Fakiltesi'nden alinarak yapilmistir (tarih:24/10/2017;
Say1:2017/7-24). Tum hastalardan bilgilendirilmis onam
formu alinmigtir. Hasta fotograflarinin bilimsel amagla ma-
kalemizde kullanilmasi igin izin alinmistir.

Bulgular

Galismaya 120 olgu dahil edildi. Hastalarin 54'1i(%45) erkek,
66’s1 (%55) kadindi. Hastalarin yas ortalamalari 62,5 (35-80)
yil idi. Ortalama takip siiresi tiim olgular icin 20,4 ay (3-36
ay) bulundu. Olgularin %32’sinin dizenli olarak takiplerine
devam ettigi gorildi. %86’sinin ise 1 yillik takiplerine dizenli
olarak geldigi tespit edildi. Kot huylu kapak tiimor tiplerinin
sayilari, toplam goriilme oranlari, yas ve cinsiyet dagilimlari,
sag ve sol kapak yerlesimi ve sayilari Tablo 1’de gosterilmis-
tir.

Timorlerin histopatolojik sonuglari, 90 hastada (%75) bazal
hiicreli karsinom (BHK); 25 hastada (%20,8) yassi hiicreli

GOz Kapaklarinin Primer Kétii Huylu Timérleri

karsinom (YHK); 2 hastada (%1,6) malign melanom (MM); 3
hastada (%2,5) sebase bez karsinomu (SBK) olarak bulundu.
Bazal hiicreli karsinom gorilen 90 hastanin 48’i kadin 42’si
erkekti.Yaslari ortalama, 64,3 olmak Uzere 40 ile 80 arasin-
daydi. Bazal hiicreli karsinom 80 hastada alt kapakta, 4 has-
tada i¢ kantusta ve 6 hastada Ust g6z kapaginda yerlesmisti.
Squamoz hicreli karsinom goriilen 25 hastanin 15’i kadin
10’u erkekti.Yas ortalamalari 62,6 olmak lzere (35-78 yas)
arasindaydi. Tum lezyonlar alt kapakta yerlesikti.

Malign melanom goézlenen 2 hastanin 2’si de kadindi.Yas or-
talamalari 63,5 olarak saptandi. TUmor hastalarin ikisinde de
alt kapakta yerlesmisti.

Sebase bez karsinomu saptanan 3 hastanin 2’si erkek 1’i ka-
dindi.Hastalarin yas ortalamasi 66,4 olarak bulundu. Tumor
hastalarin timunde Ust kapakta yerlesmisti ve inflamatuar
tipte lezyonlar icermekteydi. Calismaya aldigimiz higbir has-
tada lenfoma ya da uzak organ metastazi saptanmadi.

GOz kapagl malign timorlerinin %80’inde (n=96) klinik 6n
tani ile histopatolojik inceleme sonuglarinin birbiriyle
uyumlu oldugu gorildi. 24 hastada (%20) ameliyat oncesi
klinik 6n tani ile postoperatif histopatolojik taninin uyumsuz
oldugu saptandi. Tiim olgular icinde niiks orani %3 olarak bu-
lundu. Niiks oranlari BHK grubunda %2 ve YHK grubunda ise
%5 olarak tespit edildi. Timérlerin lokalizasyonu degerlen-
dirildiginde 80 hastada sol, 40 hastada sag kapak tutulumu
oldugu saptandi. Tumor lokalizasyonlari Tablo 2’de gosteril-
mistir.

Bazal Hiicreli Karsinomdan siphelenilen bir hastanin Resim-
1’de g6z kapaginin i¢ kismina dogru yayilimi ve postoperatif
gorinimu izlenmektedir. Resim-2'de ise perioperatif gori-
niimii ve postoperatif kapak stitlirasyonu gorilmektedir. Re-
sim-3’te eksizyonel biyopsi materyalinin histopatolojik ola-
rak klinik siphemizle uyumlu bazal hiicreli karsinom oldugu
gosterilmistir. Resim-4, Resim-5 ve Resim-6 da hastanin sira-
siyla postoperatif 1.hafta,1.ay ve 6.aydaki kapak fotograflari
ve kapakta niiks olmadigi gérilmektedir.

Tartisma

Ulkemizde giinesli giin sayisinin fazla olmasindan dolayi gz
kapagi tumorleri siklikla gorilmektedir (8). Benign timor-
lere cogu zaman klink olarak tani konulabilmesine ragmen
kesin tani icin mutlaka histopatolojik inceleme yapilmasi ge-
rekmektedir (9). Clink{i sebase bez karsinoma gibi g6z kapagi
timorleri inflamatuar tip benign lezyonlarla siklikla karistiri-
hir(10). Ulkemiz disinda %90 oranla en sik goriilen kétii huylu
g6z kapagl timori olarak bildirilen BHK'un tlkemizde yapi-
lan galismalardaki orani ise; %64-%85 arasinda gosterilmistir
(1,11).

Yaptigimiz ¢alismada ise BHK %75 siklikla gériilmekle birlikte
en sik gérilen malign goz kapagi timora olup, bu oran lite-
ratlirle uyumlu bulunmustur. Ancak Asya kitasinda yapilan
bazi calismalarda g6z kapaginin en sik gorilen k6t huylu ti-
morinin sebase bez karsinom oldugu ve sebase bez karsi-
nomunu sirasiyla SHK ve BHK'un takip ettigi bildirilmistir
(12,13,14).
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Resim 1. Preop gorniim; Ust gdz kapaginda tiimirun yayihm gorilmekte

Resim 3. Histopatolojik Gorlinlim; Dar sitoplazmali, hiperkromatik niikleuslu, periferik palizatlanma gosteren bazaloid
hiicrelerden olusan epitelyal timor
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Resim 6. ostoperatif 6.ayda niks yok ve kapak hareketleri normal

G6z Kapaklarinin Primer K6tii Huylu Timérleri

B

X ‘FI’N

Tablo 1. K6tU huylu goz kapagi timorlerinin demografik 6zellikleri

Tiimér tipi Sayi (%) Yas(yil) E/K Sag  Sol

BHK 90 75 64,3 42/48 55 35

SHK 25 20,9 62,6 10/15 12 13

SBK 3 2,5 66,4 2/1 2 1

MM 2 1,6 63,5 0/2 2 0

Toplam 120 100 54/66 71 49
Tablo 2.G6z kapagi timorlerinin lokalizasyonu

Timor tipi Alt Kapak Ust Kapak ic Kantus  Dis Kantus

BHK 80 6 4 0

SHK 25 0 0 0

SBK 0 3 0 0

MM 2 0 0 0

Toplam 107 9 4 0

Calismalarda kapak tlimérlerinin goérilme oranlari ve sirala-
malari arasinda fark bulunmasi goéz kapagi tiimorlerinin hem
genetik hem de gevresel faktorlere bagl olarak meydana
geldigini distndirmektedir. BHK gbz kapagi tumorlerinin
timunin %20’sini, malign goz kapagi tiimaorlerinin %90’ ini
olusturur. Beyaz tenli olmak ve UV 1s18a uzun sireli maruzi-
yet en 6nemli risk faktoérleridir.BHK yavas buyiir ve nadiren
metastaz yapar. Timorler ¢ogunlukla 40 ile 79 yas araliginda
olusmaktadir. BHK %60'in Uzerinde bir oranla alt kapakta
olusur. Bizim galismamizda da buna benzer sekilde (%88) alt
kapakta lokalizeydi. Literatlirde de ¢ogunlukla BHK’un alt ka-

pakta lokalize oldugu tespit edilmistir (5,6,12,15). Galisma-
mizda BHK’lu olgular arasinda istatistiksel olarak anlamli bir
cinsiyet farki saptanmamistir. BHK un cinsiyet tercihi olma-
digini gosteren galismalar (6,15,17) oldugu gibi erkek cinsi-
yette daha fazla gorildigini ortaya koyan makaleler de
mevcuttur (5).

SHK de BHK de oldugu gibi UV isik,iyonize radyasyon,arse-
nik,kronik deri Ulserasyonlari gibi 6ncil sebeplerden kay-
nakh ortaya cikabilmektedir. BHK’a gére agresif seyirli olup
siklikla metastaz yapar. Daha cok ileri yaslarda gérilmekte-
dir. SHK olan olgular ¢alismamizda %20,8 oraniyla ikinci en
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stk kotu huylu kapak tiimoéri olarak bulunmustur. Bati Glke-
leri kaynakh bazi ¢alismalarda ise bu oran %2-9 arasinda bu-
lunmustur (5,16).Asya kaynakli calismalarda SHK gorilme
sikligi %13-27 arasinda gosterilmistir (12,13).Cook (17) ve
Donaldson (18) YHK’un en sik alt kapakta Kwitko (19) ise en
sik Ust kapakta goriildigiini belirtmislerdir. Ulkemizde yapi-
lan calismalarda, Soysal ve arkadaslari (20) YHK oranini
%17,4, Caglar ve arkadaslari(21) %3, Comez ve arkadaslari
(8) %19,6, Erdogan ve arkadaslari (22) %4,3 oraninda alt ka-
pakta tespit etmislerdir. Bizim ¢calismamizda ise YHK olan ol-
gularin tamami alt kapakta lokalizeydi.

Calismamizdaki olgularin %2,5 unu olsturan sebase bez kar-
sinomu kadinlarda daha fazla gériilen, genellikle st kapakta
lokalize, kronik blefarokonjonktivit ve salazyon ile siklikla ka-
risabilen oldukca koti huylu bir kapak tiimoridir (23-25).
inflamatuar lezyonlarla siklikla karistigi icin kesin tanida ek-
sizyonel biyopsi yapilmasi sarttir. Bizim ¢alismamizda da ol-
gularin kesin tanilari histopatolojik inceleme sonrasinda ko-
nuldu.

Go6z kapaginda goriilen malign melanoma oldukga nadir olan
ve tim goz kapagl malign neoplazilerinin %1’inden azini
olusturan c¢ok kot prognozlu bir timaordar (26).

UV radyasyona maruziyet, acgik tenli olmak,multiple ne-
vius,immin yetmezlik, ileri yas onemli risk faktorlerinden
olup ayni zamanda okiilodermal melanositozise bagli olarak
da olusabilir ve siklikla alt kapak yerlesimlidir. Bizim galisma-
mizda 2 olguda (%1,6) MM saptandi ve ikisi de alt kapakta
lokalizeydi.

Calismamizda hastalarin %80’inde histopatolojik sonuglarin
klinik 6n tanilarla uyumlu oldugu goéruldi. BHK larin 6n tani-
lari %91 olguda, SHK’larin 6n tanilariise %60 olguda histopa-
toloji sonuglariyla dogrulandi. BHK klinik 6n tanimizin dogru-
lugunun yiksek olmasinin bu tiimorin gorilme sikliginin
fazla olmasindan kaynaklandigini diisinmekteyiz.

Sonug olarak ¢ok farkh tipte koti huylu tiimor, kendine spe-
sifik olarak ¢ok farkh dokulari icermeleri nedeniyle goz ka-
paklarinda yerlesebilmektedir. En sik goriilen malign kapak
tiimdri BHK'dur. ikinci sikhikta ise SHK gériilmektedir. SHK
daha agresif seyretmesi ve cerrahi sonrasinda daha yuksek
niks oranlari olmasi nedeniyle daha kéti prognozludur. SBK
olduk¢a nadir goriilen ve tedaviyle diizelmeyen salazyon,
kronik blefarokonjonktivit gibi inflamatuar patolojilerle kari-
sabilmektedir. Prognozu ¢ok kotldir ve kesin tani igin stp-
henilen vakalarda mutlaka histopatolojik inceleme igin eksiz-
yonel biyopsi yapiimalidir. Pigmentli lezyonlarda renk de-
giskligi, bliyiime, asimetri, boyut artisi ve diizensizlik gibi du-
rumlar bize MM dustndirmelidir.

GOz kapaklarinin malign tiimérlerinde cerrahi eksizyon ile
birlikte histopatolojik inceleme yapilmasi ayni anda hem tani
koydurmasi hem de tedavi saglamasi nedeniyle en givenilir
secenektir.

Go6z kapagl maligniteleri primer olarak goz doktoruna basvu-
rurlar ve bu durum erken ve dogru tani ve uygun tedavi yon-
temi icin bize bir sans olusturur.Hasta refere edilmeden in-
sizyonel biyopsi yapilmasi primer tedaviyi komplike edebile-

GOz Kapaklarinin Primer Kétii Huylu Timérleri

cegi icin dnerilmez. Kanserlerde hastaya yanlis tani konul-
masi ya da taninin atlanmasi sag kalimi olumsuz etkileyecegi
gibi etik agidan ve medikolegal olarak da hekime sorumluluk
yuklemektedir.Bu nedenle hastalar optimal olarak tedavi
edilebilmeleri icin tanidan sliphelenildiginde okiler onkoloji
tecribesi olan bir okiloplastik cerrahina yonlendirilmelidir.
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The Effects of Subteratogenic Vitamin A Doses on the Fetal Rat Kidney:
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Abstract

Background: Vitamin A (retinol) and its derivatives are essential for maintaining cell differentiation in adult organ-
isms as well as for normal embryonic development in fetuses. On the other hand, high amounts of vitamin A are
known to be teratogenic. The formation of urogenital structures depends heavily on retinoic acid receptors. The
effects of subteratogenic dosages of retinol on the urinary system have not been adequately studied. The aim of
the current study was to investigate the effects of moderate and low doses of vitamin A on the fetal kidney.
Materials and Methods: Pregnant rats were divided into 6 groups. On day 10 to 12 of pregnancy (P10-P12) the first
group was administered 10000 |U/kg, the second group 20000 IU/kg, the third group 30000 1U/kg, the fourth group
40000 IU/kg and the fifth group 50000 IU/kg oral vitamin A. The control group only received 1 ml of corn oil on the
same days. The fetuses were delivered via cesarean section at P19. The kidneys of the fetuses were removed after
cardiac perfusion was used to fixate them. After histological preparation of the kidneys, the slides were stained
with hematoxylin and eosin. By using stereological methods, the kidneys' volume (V), glomeruli per unit area (Nag),
and mean glomeruli diameter (D) were all estimated. The results were statistically analyzed.

Results: The renal volumes of the 20000, 30000 and 40000 IU/kg groups were higher than those of the other
groups. It was also found that the Nag levels of the group receiving 50000 |U/kg Vitamin A were lower than those
of all other groups. Moreover, the Nag levels of the groups receiving 20000, 30000 and 40000 1U/kg vitamin A were
higher than those of the control group and the group receiving 10000 IU/kg. While the glomeruli diameters of the
experimental groups were not different from those of the control group, the glomeruli diameters of the group
receiving 20000 and 50000 IU/kg retinol were larger than those of the groups receiving 10000 and 40000 1U/kg
vitamin A.

Conclusions: Given the estimated higher V, Na, and D values of the group receiving 20000 IU/kg vitamin A, we can
assume that this particular dose has a significant effect on renal morphology and development.

Key Words: Rats, Fetus, Kidney, Vitamin A, Teratogens

0z

Amag: A vitamini (retinol) ve turevleri, fetiiste normal embriyonik gelisim ve yetiskin organizmada hicre farkllas-
masinin siirdiriilmesi icin gereklidir. Ote yandan asiri dozda A vitamini aliminin teratojenik etkilerinin oldugu bilin-
mektedir. Retinoik asit reseptorleri, tGrogenital yapilarin gelisiminde ¢ok 6nemli bir rol oynar. Subteratojenik doz
retinoliin Uriner sistem Uzerindeki etkilerine iliskin yeterli calisma yoktur. Calismamizin amaci subteratojenik ve
diisiik doz A vitamininin fetal bobrek tzerine etkilerini arastirmaktir.

Materyal ve Metod: Gebe siganlar 6 gruba ayrildi. Gebeligin 10 ila 12. glininde (P10-P12). Birinci gruba 10.000
1U/kg, ikinci gruba 20.000 1U/kg, liglinct gruba 30.000 IU/kg, dérdiincii gruba 40.000 1U/kg ve besinci gruba 50.000
IU/kg oral A vitamini verildi. Kontrol grubuna sadece 1 ml musir yagi verildi. P19'da fetiisler sezaryen ile gikarildi.
FetUsler kalp perflizyonu ile tespit edildi ve bébrekleri alindi. Histolojik n agamalardan sonra, kesitler hematoksilen
ve eozin ile boyandi. Bobrek hacmi (V), birim alandaki glomertil sayisi (Nag) ve ortalama glomertil gapi (D) stereolojik
yontemlerle hesaplandi. Sonuglar istatistiksel olarak analiz edildi.

Bulgular: 20.000, 30.000 ve 40.000 1U/kg gruplarinin bébrek hacimleri diger gruplara gore daha yiiksekti. Ayrica
50.000 1U/kg alan grubun Nag duizeylerinin diger tim gruplara gore daha disuk oldugu saptandi. Ayrica 20.000,
30.000 ve 40.000 1U/kg A vitamini alan gruplarin Nag diizeyleri kontrol grubu ve 10.000 IU/kg alan gruba gére daha
yuksekti. Deney gruplarinin glomertil gaplari kontrol grubundan farkli degilken, 20.000 ve 50.000 IU/kg retinol alan
grubun glomerdl gaplari 10.000 ve 40.000 1U/kg A vitamini alan gruplardan daha buyuktu.

Sonug: 20.000 IU/kg A vitamini alan grubun daha yiiksek V, Nag ve D degerleri goz 6niine alindiginda, bu dozun
bobrek morfolojisi ve gelisimi Gzerinde dnemli bir etkisi oldugunu distndirmektedir.

Anahtar Kelimeler: Sican, Fetls, Bobrek, A Vitamini, Teratojenler
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Introduction

Vitamin A (Vit A) is a fat-soluble vitamin that can be obtained
from meat and vegetables. It has effects on many systems and
organs such as vision, growth and development, and the im-
mune system. Previous studies have shown that vit A defi-
ciency is a serious public problem, especially in developing
countries (1-3). Regardless of the cause of vit A deficiency,
women of childbearing age are particularly at risk because
they have additional needs during pregnancy and lactation (4,
5). Vit A is very important for the fetus, as the vitamin and its
metabolites play an important role during prenatal develop-
ment (6-9). World Health Organization/ Food and Agriculture
Organization (2004) stated that a newborn requires about
100 g retinol/day to meet normal growth requirements and
assumed that the fetus has similar requirements in the third
trimester of pregnancy. Considering that most pregnant
women in the world live in poor conditions, an increase of
200ug retinol activity equivalents/day (RE/day) has been sug-
gested for the entire pregnancy. The reason for this increase
is to replenish the mother's stores in the first stage of preg-
nancy and to meet the needs of the rapidly growing fetus in
the last stage of pregnancy (10).

There are many ongoing studies to determine the protective
and therapeutic effects of vit A. In addition, many studies fo-
cus on the use of vit A in pregnant women and attempt to
detect teratogenic and the beneficial dose intervals of vit A.
All-trans retinoic acid (RA) is a bioactive vit A metabolite. This
metabolite is a crucial signaling molecule for the formation of
many organs, including the eyes, heart and kidneys. (11). In-
sufficient or excessive intake of vit A or RA may cause some
malformations in embryos. In fetuses whose mothers do not
receive enough vit A, a syndrome with a series of abnormali-
ties called fetal vit A deficiency syndrome (VAD) occurs. The
syndrome includes defects of the hindbrain, eyes, ears, heart,
lungs, diaphragm, kidneys, testes, limbs and skeleton (12). On
the other hand, exposure to high doses of vit A or RA in animal
models and humans also results in malformations resembling
fetal VAD syndrome (13, 14). Also, subteratogenic doses,
doses that do not cause macroscopic malformations, also lead
to functional and microscopic abnormalities, particularly in
the central nervous system (15). One of the organs most af-
fected by this syndrome is the kidney. Numerous studies on
this topic can be found in the literature. In one of these stud-
ies, administration of RA to mice in E9 resulted in fulminant
apoptosis of the developing metanephroi in E11. As a result,
bilateral renal agenesis developed (16). Despite the numer-
ous studies on the effects of vit A and its metabolites on the
urogenital system, there are few morphological, morphomet-
ric, and stereological studies. In this study, we investigated
the effects of various subteratogenic doses of vit A on the fe-
tal kidney using stereological methods.

Materials and Methods

In the current study, 30 female Wistar rats, weighing 250-300
g, were used. Rats were kept in the animal room for 12 h in
the darkand 12 hin the light loop. The room temperature was

Effects of Vitamin A on Rat Fetal Kidney

kept constant (21° + 3° C). Water and food were provided ad
libitum in cages with a capacity of 5-6 rats. All rats were ob-
tained from Eskisehir Osmangazi University Medical and Sur-
gical Experimental Animal Research Center. Menstrual phases
of rats were determined by vaginal swabs. Female rats in es-
trus were housed in the same cages as males. In vaginal smear
examination, sperm-positive females were considered preg-
nant and on the first day of gestation (P0). The pregnant rats
were divided into 6 groups. On the 10th to 12th day of gesta-
tion (P10-P12). The first group received 10000 1U/kg, the sec-
ond group received 20000 IU/kg, the third group received
30000 IU/kg, the fourth group received 40000 IU/kg, and the
fifth group received 50000 I1U/kg oral vit A by oral gavage. The
control group received only 1 ml of corn oil on the same days.
At P19, the rats were anesthetized with halothane and the fe-
tuses were removed by cesarean section. Fetuses were re-
moved from the dissected uterus; mothers were sacrificed by
exsanguination. After macroscopic examination, fetuses were
fixed with cardiac perfusion. The kidneys were removed and
postfixed in tissue vessels for histological preparation. After
histological preparation, serial sections (5u4) were transferred
to slides and stained with hematoxylin and eosin. Kidney vol-
ume, number of glomeruli per unit area, and diameter of glo-
meruli were calculated using stereological methods. The re-
sults were statistically analyzed using Jamovi 2.3.

The Cavalieri estimator probe of the Stereo Investigator®
(MBF Bioscience) coupled to a Leica DM3000 microscope was
used to determine the total volume of the kidneys. The grid
of points was randomly placed on a series of sections 50 slice
interval. The points that fell on the related area were
counted. The volume (V) was calculated by multiplying the
section thickness (T) by the area represented by each point
(a/p) and the total number of points counted (5pi)
(V=T-a/p-3pi). (Fig. 1)

The Nag was calculated from 10 photographs selected by sys-
tematic random sampling of 10 kidneys from each group.
These photographs were taken at 20x magnification, and the
glomeruliin the photograph were counted (}.pi). After calcu-
lating the area shown in the photographs (A), the number of
glomeruli per unit area was calculated using the formula Nag
=Ypi /A.

Another measure was the mean diameter (D) of the glomer-
uli. Glomeruli diameters were calculated by the measuring of
length of the line passing through the longest distance be-
tween the edges of a glomerulus (a) and a second line cross-
ing the first line at right angles from the center (b). The square
roots of these values were taken and multiplied to obtain the

mean diameter (D = va - Vb). (Fig. 2)

Results

Morphological examinations of the groups showed no differ-
ence, there were no major macroscopic or histological differ-
ences between groups.

Stereological analyses yielded different results. The V of the
20000 IU/kg group was higher than that of all other
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groups (p<0.001). The V of the 30000 IU/kg group was also  The V of the 40000 IU/kg group was larger than that of the
statistically greater than that of the other groups (p<0,01 remaining groups (p<0.001). The mean V of the 50000 1U/kg
compared to 40000 IU/kg, and p<0.001 for the other groups).  group was smaller than all other groups (Fig. 3).

Figure 1. H&E stainings of fetal kidneys. Representative photographs of the Cavalieri method. Point grid and selected dots. Scale 500 pum.

Figure 2. H&E stainings of fetal kidneys. Representative photograph of the measurement of the mean diameter of the glomeruli (D).
Glomeruli diameters were calculated by the measuring of length of the line passing through the longest distance between the edges of a
glomerulus (a) and a second line crossing the first line at right angles from the center (b). Scale 10 um.
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Kidney Volumes

16

14 ool 2L
o 12 **;,;';"" ***,+++
E 10 XXX, ##
S pr—— *,+’xxx
2 8 #4400
= 6
S 4

2 p—

Dose IU/kg 0 20000 30000 40000 50000

ViSD 7.110.1

13.5£0.6 | 10.5x0.4 9.8%0.5 6.6x0.3

Figure 3. Graph and table representing kidney volumes (V) and statistical significances between groups. Comparison of control group with
other groups, *; comparison of 10000 I1U/kg group with higher doses, +; comparison of 20000 IU/kg group with higher doses, x; comparison
of 30000 I1U/kg group with higher doses, #; comparison of 40000 1U/kg group with higher doses, 8. One symbol means p<0.05; two means

p<0.01; three means p<0.001.

Comparison of the calculated Nag area showed that the Nag
was lower in the group receiving 50000 IU/kg retinol than in
all other groups (p<0.001). The highest Nag was observed in
the groups receiving 20000, and 30000 1U/kg. Although there
was no difference between these two groups, the calculated
Nag values were higher than in the other groups (p<0.001).

The second highest Nag value was calculated in the group re-
ceiving 40000 |U/kg retinol. The statistical difference of this
group compared to the other groups was p<0.001. There was
no significant difference between the values of the control
group and the group receiving 10000 IU/kg retinol (Fig. 4).
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Figure 4. Graph and table representing number of glomeruli in unit area (Nag) and statistical significances between groups. Comparison
of control group with other groups, *; comparison of 10000 1U/kg group with higher doses, +; comparison of 20000 1U/kg group with higher
doses, x; comparison of 30000 IU/kg group with higher doses, #; comparison of 40000 1U/kg group with higher doses, 8. One symbol means

p<0.05; two means p<0.01; three means p<0.001.
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When it comes to the D, the values increase with dose. While
there was no difference between the values of the control
group and the 10000 1U/kg group, the D values of the control
group were smaller than those of the other experimental
groups (p<0.05 vs 20000 IU/kg, p<0.01 vs 30000IU/kg,
p<0.001 vs 40000 and 50000 IU/kg). The D values of the

Effects of Vitamin A on Rat Fetal Kidney

10000 IU/kg group were also not different from the 20000
IU/kg group, but their measured diameters were smaller than
those of the other groups (p<0.01 vs 40000 IU/kg and p<0.001
vs 50000 1U/kg). No difference was observed between the D
values of the groups between 20000 1U/kg and 50000 IU/kg

(Fig. 5).

Mean Glomerular Diameters
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Figure 5. Graph and table representing mean glomerular diameter (D) and statistical significances between groups. Comparison of control
group with other groups, *; comparison of 10000 1U/kg group with higher doses, +. One symbol means p<0.05; two means p<0.01; three

means p<0.001.

Discussion

We observed that oral retinyl palmitate had a dose-depend-
ent effect on renal V in fetal rats. Retinoids play an important
role in the morphogenesis of various organs in mammals. In
particular, maternal retinoids can cause syndromic malfor-
mations of the urogenital tract like those seen in humans
(17). They also affect mesenchymal/epithelial interactions in
the developing kidneys, and other organs (18). Nasser and
Tahir (2012) found that the offspring of rats administered 60
mg/kg RA between gestational day 7 and 9 exhibited renal
hyperplasia, and this growth was particularly due to hyper-
plasia of the medulla. In addition to these findings, they ob-
served increased endothelial proliferation, and an increase
in the number of necrotic cells (19). However, in the present
study, we found that the renal volumes of the group receiv-
ing 10000 and 50000 IU/kg vit A were not statistically differ-
ent from the renal volumes of the control group. These re-
sults can be clarified when evaluated together with our other
results.

Our results showed a gradual increase in renal V with in-
creasing retinol dose, whereas there was a sudden decrease
in the 50000 1U/kg group. Lee et al. (2012) reported that RA,
when administered at a teratogenic dose, decreased the
transcripts of retinal dehydrogenase, which encodes en-
zymes for the synthesis of RA, and increased the levels of

Cyp26al and Cyp26bl mRNAs, which encode enzymes for
the degradation of RA. As a result, they observed a significant
decrease in retinoic acid levels in whole embryos and kidney
rudiments. From these observations, they concluded that an
excess of RA would have a similar effect on the developing
organism as a deficiency of RA (20).

Our study showed that the Nag was higher in the groups with
30000 IU/kg to 40000 IU/kg than in the other groups. The
study by Lelié-Pégorier et al (1998) on the effects of mild vit
A deficiency on renal and nephron development in newborn
rats could support our results, in which they claimed that the
number of fetal nephrons was directly related to circulating
vit A levels. This study showed that the number of nephrons
increased by 21% in the offspring of rats in the control group
that received 20 mg/kg RA on day 11 of pregnancy (8). How-
ever, as shown by our data, the number of glomeruli de-
creased with increasing dose. The number of nephrons in the
50000 IU/kg group was computationally lower than in all
other groups. The information in the review by Chen et al
(2021) may explain this observation. In this review, they
found that although RA has a protective effect against renal
podocyte injury and glomerular disease at low doses, it is
toxic at high doses because it promotes podocyte apoptosis.
The authors concluded that the increase in mRNA expression

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2023;20(1):80-86.

DOI: 10.35440/hutfd.1254262

84



Ayetal.

encoding RARRES1 (Retinoic Acid Receptor Responder Pro-
tein 1) was directly related to this effect of RA (21). No dif-
ference was observed between the experimental group and
the control groups in the measurements we made regarding
the D. It is known that glomerular hypertrophy is caused by
glomerular hypertension, and hyperfiltration (22, 23). Con-
sidering the Nag, the increase in glomerular diameters of the
50000 IU/kg group indicates that this result may related to
the decreased number of glomeruli.

Angiotensin receptors are thought to increase the expres-
sion of transforming growth factor 81 (TGFR1) and that this
causes glomerular and tubular cell hypertrophy. It has been
also concluded that these malformations may lead to health
problems such as hypertension later in life (24). Although
there is conflicting evidence on this, retinoids are thought to
increase TGFR expression (25). This information supports our
findings. In our study, a dose-dependent increase in glomer-
ular diameter was observed at doses greater than 10000
IU/kg. This increase could also be a compensatory mecha-
nism to protect renal functions due to the increased apopto-
sis caused by the redundancy of retinoids. Indeed, our previ-
ous studies have shown that retinyl palmitate at a dose
higher than 10000 IU/kg increases apoptosis in the fetal
brain and liver (15, 26).

The presented study shows that oral intake of vit A at doses
greater than 10000 1U/kg during pregnancy impairs fetal kid-
ney development and leads to kidney related disorders. We
suggest that these changes in the kidneys may be related to
the effect of RA on angiotensin receptors and TGFR.
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Arastirma Makalesi / Research Article

Statinler Doz Bagimli Olarak Depo-Bagimli Ca?* Girisini Baskilar

Yasin GOKCE?

1Harran Universitesi Tip Fakiltesi, Biyofizik Anabilim Dali, Sanliurfa, TURKIYE

Oz

Amag: Bu galismada statinlerin hiicre i¢i Ca?* regiilasyonunda 6nemli bir role sahip olan depo-bagiml
Ca%t girisi (Store-Operated Ca?* Entry, SOCE) mekanizmasi Uzerine olan etkilerinin incelenmesi
amaglandi.

Materyal ve metod: SOCE 6lguimleri RBL-1 hiicre hatlari kullanilarak gergeklestirildi. Fura-2 ile yiklenen
hicreler thapsigargin ile inkiibe edilerek hiicre ici Ca?* depolarinin bosalmasi saglandi ve sonrasinda
Ca?* eklenerek SOCE 6l¢timleri floresan mikroskop kullanilarak gerceklestirildi. Test grubu igin hiicreler,
Ca%t goruntulemenin baslamasindan 6nce 15 dakika slreyle istenen bilesik konsantrasyonuyla 6n
isleme tabi tutuldu. Ca?* goérintileme oran-metrik (Fura-2 tabanl) Ca?* gorintlleme teknigi
kullanilarak gergeklestirildi.

Bulgular: Pitavastatin haricinden diger tiim statinlerin SOCE lizerinde istatistiksel olarak anlamli 6lgide
baskilayici rolii oldugu bulundu. Ozellikle 3 uM konsantrasyonda mevastatin ve atorvastatinin diger
tiim statinlerden SOCE (zerinde daha etkin oldugu anlasildi. Yiiksek konsantrasyonlarda ise metavas-
tatinin %80 oranindan fazla SOCE’yi baskiladigi bulundu. Mevastatin igin ICso degeri 4,76 UM olarak
hesaplandi.

Sonug: Bu calismadan elde edilen bulgulara goére kardiyovaskiler hastaliklarin tedavisinde kolesterol
dusiricu olarak kullanilan statinlerin depo-bagimli Ca?* kanallari tizerinde etkin oldugu saptandi. Bu
calismayla ilk defa gosterilmis olan statinlerin SOCE tizerindeki bu etkileri, statinlerin Ca?* regilasyo-
nundaki roliiniin anlasiimasinda ve yeni tedavi metotlarinin gelistirilmesi agisindan biiyik faydalar sag-
layabilecegine inanilmaktadir.

Anahtar Kelimeler: SOCE, Orail, Statinler, Ca?* Regiilasyonu

Abstract

Background: In this study, it was aimed to examine the effects of statins on the Store-Operated Ca?*
Entry (SOCE) mechanism, which has an important role in the regulation of intracellular Ca?*.
Materials and Methods: SOCE measurements were performed using RBL-1 cell lines. Cells loaded with
Fura-2 were incubated with thapsigargin to empty the intracellular Ca?* stores, and then Ca%* was ad-
ded to the bath solution to measure SOCE utilizing fluorescent microscope. For the test group, cells
were pretreated with the desired compound concentration for 15 minutes prior to the initiation of
Ca%*imaging. CaZ* imaging was performed using rate-metric (Fura-2-based) Ca?* imaging technique.
Results: All statins except pitavastatin were found to have a statistically significant suppressive role on
SOCE. It was found that mevastatin and atorvastatin, especially at 3 UM concentrations, were more
effective on SOCE than all other statins. At high concentrations, metavastatin was found to suppress
SOCE by more than 80%. The ICso value for mevastatin was calculated as 4.76 uM.

Conclusions: According to the findings obtained from this study, it was determined that statins, which
are used as cholesterol lowering in the treatment of cardiovascular diseases, are effective on store-
operated Ca?* channels. It is believed that these effects of statins on SOCE, which were demonstrated
for the first time in this study, may provide great benefits in understanding the role of statins in Ca?
regulation and in developing new treatment methods.

Key Words: SOCE, Orail, Statins, Ca?* Regulation
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Giris

Statinler, hiperkolestremili hastalarda kan kolesterolini
distrmek icin kullanilan terapotik olarak etkili lipid disu-
ricu ilaglardir (1). Statinler ateroskleroz gelisimini azaltir ve
ateromat6z lezyon olusumunu engeller (2). Statinler ayrica
HMG-CoA rediiktaz enzimini inhibe ederek kolesteroliin de
novo sentezini de engeller (3). Statinler, dolasimdaki
LDL'leri birlestirebilen ve i¢sellestirebilen LDL reseptorlerini
artiran hicre ici kolesterol seviyesini azaltir. Sonug olarak,
kolesterol senteziniinhibe eder ve LDL'lerin katabolizmasini
artirarak plazma kolesterol dizeyini azaltirlar (4). Statinle-
rin pleiotropik etkiye ek olarak kolesterolii de dislirdtGg
aciktir (5). Statinlerin yararh etkileri kalp hastalarinda gos-
terildi (6). Normal dozlarin uygulanmasini takiben, statinler
hizla emilir ve 4 saat igcinde maksimum plazma konsantras-
yonlarina ulasirlar ve 30 izoenzimden olusan Sitokrom P450
tarafindan metabolize edilirler (7). Statinler ayrica vaskiler
diz kas hicrelerinin farklilagsmis fenotipini uyaran kalsiyum
kanallarini deregiile eder, sonug olarak kalsiyum giris yo-
lunu yeniden aktive eder ve ayrica vaskiiler hiicrelerde kal-
siyum kanal blokér etkisinin sinerjize edildigi L-tipi kalsiyum
kanallarini yukari regiile eder (8).

Depo-bagimli kalsiyum kanallari [Store-operated Ca?* chan-
nels (SOC)], vicutta kalsiyum sinyali icin ana yolu temsil
eden kalsiyum secici katyon kanallaridir. Endoplazmik reti-
kuluma (ER) fiziksel ve fonksiyonel baglantilari nedeniyle,
SOC'ler, ER'de Ca?* deposunun azalmasi ile birlikte kalsiyum
girisini indiikleyerek kalsiyum homeostazinin korunma-
sinda 6énemli bir rol oynar (9). Bu depo-bagimli kalsiyum gi-
risi [store-operated Ca?* entry (SOCE)], gen transkripsiyonu,
ekzositoz, hiicre metabolizmasi ve hareketlilik dahil olmak
lizere cok sayida biyolojik stireci yuratir (10). SOC'ler, ER
Ca?* sensorleri olarak gérev yapan stromal etkilesim mole-
kiillerinden (Stim1/2 proteinleri) ve plazma zarinda kalsi-
yum salinimi ile aktive olan kalsiyum [Ca?* realese-activated
Ca?*, (CRAC)] kanallarinin yapisini olusturan Orail/2/3 pro-
teinlerinden olusur (11-14). Ca%* depolarinin azalmasina
baglh olarak, Stim ve Orai proteinleri, sirasiyla ER ve plazma
membrandaki (PM) konumlarindan ER-PM baglanti bélge-
lerine fiziksel olarak temas kurabilmek icin hareket ederler
(15,16). Hiicre ici Ca%** depolarinin azalmasina bagl olarak
gerceklesen Stim/Orai etkilesimi kalsiyum girisini tetikler.
Sarco/ER Ca?* ATPase (SERCA) tarafindan Ca?*'nin depolara
geri alinmasi SOCE'nin sona ermesine yol acar ve Stim'ler ve
Orai’lar orijinal konumlarina geri déner (17,18).
Baslangicta sadece uyarilamayan hiicrelerin bir 6zelligi ola-
rak distnlse de, artik SOCE ve onun altinda yatan protein
oyuncularinin néronlar, iskelet kas hiicreleri ve kardiyomi-
yositler dahil hemen hemen tim uyarilabilir hiicrelerde
mevcut oldugu tespit edilmistir (19—21). En yaygin anormal
Ca?* sinyali ile ilgili degisiklikler, hiicre ici deponun Ca* ice-
rigi veya sarkoplazmik retikulum (SR), sarkoendoplazmik re-
tikulum Ca?* ATPaz'in (SERCA) islevi ve ayrica ryanodin re-
septorlerinin (RyRs) 6zellikleri tzerinden oldugu gosteril-
mistir (22—24). Ancak, hiicresel Ca?* homeostazini dogru
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dan veya dolayl olarak etkileyen diger yollardan ilave kat-
kida bulunan mekanizmalar da bu siirece etki ediyor olabi-
lir.

Diger taraftan statinlerin hiicre i¢i Ca?* regiilasyonundaki
roli Gzerine yapilan ¢alismalarin oldukga sinirlidir. Ali ve
ark. statinlerin voltaj-kapili Ca* kanallar (L-tipi Ca®* kanal-
lar1) Gzerinde antagonistik etkileri oldugunu géstermislerdir
(25). Ayrica Li ve ark. atorvastatinin sican ventrikiil miyosit-
lerinde Na* kanal akimlarini inhibe ederek Ca?* regiilasyo-
nunda gorev aldigini géstermislerdir (26). Statinlerin Ca?*
homeostazindaki bu etkileri olasi olarak SOCE mekanizma-
sinl da etkileyebilecegini diisindiirmektedir. Bu nedenle,
bu ¢alisma, statinlerin SOC kanallarini etkileyip etkilemedi-
gini arastirmayi amaclamistir.

Materyal ve Metod

Hiicre Kiiltiirii

Sigan bazofilik I6semi-1 (RBL-1) hiicreleri, 2 mM L-glutamin,
%1 (v/v) antibiyotik/antimikotik, ve %10 (v/v) fetal sigir se-
rumu ile takviye edilmis F-12 besin karisimi ile DMEM orta-
minda %5 CO2 ve %95 hava ile nemlendirilmis atmosferde
37°C'de kiilture edildi. Hiicreler ~%80 ¢ogalmaya ulastiktan
sonra haftada en az iki kez pasajlandi ve 75 cm?'lik flaskta
tutuldu. RBL-1 hiicrelerinin pasajlanmalarinda, DMEM ve
tripsin ortami 6nceden 37 °C'ye isitildi. Hlicre ortami aspire
edilip ve 2/3 ml tripsin eklenerek hicrelerin flasktan ayril-
malari saglandi. RBL hiicrelerinin flasktan tamamen ayira-
bilmek icin flask bir sireligine nazikge calkalandi. Daha
sonra 8-10 ml DMEM eklenerek tripsin ortamda notralize
edildi. Hicre stspansiyonu, slipernatanlari ayirmak icin 5
dakika boyunca 1000 rpm'de santrifiijlendi. Daha sonra
kalan hticre peleti DMEM (1 ml) igcinde yeniden slispanse
edildi. Ca?* sinyal kaydi icin, hiicre siispansiyonu flasklara ve
cam tabanli petrilere (10 mm) ekildi. Bu ¢calismada Sigan Ba-
zofilik Losemi Hicre Hatti (RBL-1 Cell Line) kullanildigi igin
etik kurul belgesine ihtiya¢ duyulmamistir.

Hiicre i¢i Ca®* Gériintiileme

Ca?* goriintiileme deneyi icin oran-metrik (Fura-2 tabanli)
goriintiileme yapildi. Gériintliileme deneyinde 10 mm cam
tabanli petrilere ekilmis hiicreler kullanildi. Fura-2 asetoksi-
metil ester (Fura2-AM), DMSO iginde %20 Pluronic® F-127
sollisyonunda ¢6ziindirilmis ve 2 mM stok olarak hazir-
landi. Daha sonra Fura2-AM, 3 uM galisma konsantrasyonu
icin Ca?* (1.25 mM) iceren Hank Dengeli Tuz Soliisyon
(HBSS) tamponu iginde seyreltildi (pH 7.4). Hiicreleri Fura2-
AM ile yiiklemek icin hiicreler 40 dakika karanlik odada tu-
tuldu. Hucrelerin icindeki boyanin de-esterifikasyonu igin
Ca®"iceren tampon ile her biri 30 dakika olmak lizere iki kez
yikandi. Deesterifikasyon yapildiktan sonra ortami yikamak
icin Ca?* icermeyen tampon kullanildi. Hiicreleri iceren cam
tabanli petri kabi daha sonra goriintileme igin mikroskoba
yerlestirildi. Yaklasik 1 dakika boyunca ortam floresansi kay-
dedildikten sonra, Ca®* icermeyen tampon ortamina 2 uM
thapsigargin (Tg) ilave edildi. Ardindan, ~10 dakika iginde,
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SOCE gérintiilleme icin Ca%* (2 mM) ekleme protokolii uy-
gulandi. Ca?* sinyalinin tepe degeri belirlemek icin deney
sonunda banyo c¢ozeltisine 10 uM iyonomisin ve 1 mM
MnCl2 eklendi. Test grubu igin hiicreler 15 dakika boyunca
belirlenen statin konsantrasyonlari ile inklibe edildi ve son-
rasinda SOCE ol¢limleri yapildi. Tum deneyler oda sicaklh-
ginda gergeklestirilmistir.

Floresan gorlntiler, Qlmaging QIClick dijital CCD kamera ile
monte edilmis Nikon Eclipse Ti-S Mikroskop ve 10X (NA
0.25) hava hedefi kullanilarak elde edildi. Uyarim, hem 355
nm hem de 380 nm dalga boyundaki LED'ler arasinda degi-
sen Cift OptoLED Gug Kaynagi (Cairn, UK) tarafindan sag-
landi ve Fura-2 sinyallerinin emisyon dalga boylari
510nm'de toplandi. MetaFluor® (Molecular Devices, ABD)
Floresans Orani Gorlintileme Yazilimiile her 5 saniyede bir
12 bitlik goriintiler elde edildi. Her bir zaman noktasindaki
flioresan, hem 355 nm hem de 380 nm dalga boylari igin
¢oziimlendi, otomatik flloresans icin duzeltildi ve
355nm/380nm oranlari hesaplandi.

istatistiksel Analiz

istatistiksel analizler icin Graph Pad Prism Yazilimi kullanil-
mistir. Ortalamalar arasindaki farklar, one way ANOVA ve
ardindan Dunnett testi ile elde edildi. TUm sonuglar, n ba-
gimsiz deney igin ortalama * standart ortalama hata (SEM)
olarak ifade edildi, her deney minimum (g kez tekrarlandi.
istatistiksel farkliliklar p < 0.05 olarak ayarlandi.

Bulgular

Statinlerin Depo Bagimli Ca** Girisi (SOCE) Uzerine Etkile-
rinin Degerlendirilmesi

Statinlerin SOCE (izerine etkilerinin incelenmesi icin Fura-2
tabanli Ca%* goriintiileme teknigi kullanildi. SOCE calismala-
rinda siklikla kullanilan RBL-1 hiicreleri bu ¢alismada tercih
edildi. Hiicreler ilk 8nce hiicre disi Ca** yoklugunda, sarko-
endoplazmik Ca?*-ATPaz’iI (SERCA) inhibe ederek hiicre igi
Ca?* deposunu pasif olarak bosaltan thapsigargin (Tg) ile in-
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Statinlerin SOCE Uzerine Etkileri

kiibe edildi. Hiicre disi (banyo) soliisyona 2 mM Ca?* ilave-
sinden hemen sonra beliren SOCE girisi 6lcildii. ilk olarak
10 uM konsantrasyonda tiim statinlerin (mevastatin, ator-
vastatin, pitavastatin, pravastatin, rosuvastatin, simvasta-
tin, cerivastatin) SOCE Uzerine etkileri 6l¢tldi. Bu konsant-
rasyonda Ozellikle mevastatin, atorvastatin ve simvastati-
nin 6nemli 6lgiide (>%60) SOCE girisini baskiladigi gérildu
(Sekil 1). Sadece pitavastatinin bu konsantrasyonda SOCE
izerine etkisinin olmadig gorilda.

Daha sonra statinlerin farkli dozlarda SOCE uzerine etkile-
rini gézlemlemek tizere Ca?* sinyal gorintileri elde edildi.
Sekil 2’de goruldugi gibi 100 nM konsantrasyonda mevas-
tatin ve atorvastatinin SOCE (izerinde herhangi bir etkisinin
olmadigi anlasilmaktadir. Bunun yani sira, SOCE inhibisyo-
nunda en etkin olan statinler (mevastatin, atorvastatin ve
pravastatin) icin konsantrasyon-baghligini ve yari maksi-
mum inhibitér konsantrasyon (ICso) degerlerini belirleyebil-
mek icin CaZ* sinyal 8lciimleri gerceklestirildi. Sekil 3'te go-
raldGgi gibi mevastatin, atorvastatin ve pravastatin 3 uM
konsantrasyonda etkin bir sekilde (> %40) SOCE girisini bas-
kilamistir. 30 uM konsantrasyonda statinler ile inkiibe edi-
len hicrelerde SOCE cevaplari incelediginde ise Sekil 4’te
goruldigu gibi mevastatin atorvastatinden ¢ok daha etkin
bir sekilde SOCE lzerinde etkili oldugu anlasiimaktadir. Di-
ger taraftan 100 UM mevastatin ile inkiibe edilen hiicreler-
den elde edilen SOCE sinyalleri incelendiginde ilgili konsant-
rasyonda mevastatinin SOCE’yi yaklasik %90 oraninda in-
hibe ettigi goriilmektedir (Sekil 5a ve 5b). Elde edilen veri-
lerden anlasilacag Gizere, 6zellikle mevastatin ve atorvasta-
tin 100 nM ila 100 uM konsantrasyon araliginda SOCE (ze-
rinde doza bagli inhibe edici 6zellik gbsterdigi anlasiimakta-
dir (Sekil. 5¢). Ayrica mevastatin igin yari maksimum inhibi-
tor konsantrasyon degeri 4,76 uM olarak bulunmustur. 100
nM ve altindaki konsantrasyonda, standart deney proto-
kolii (Ca?*ilavesinden dnce ~20 dakika 6n inkiibasyon) kap-
samindaki statinlerin hicbiri 6nemli bir SOCE inhibe edici
ozellik gostermedi.

Sekil 1. Kontrol hiicrelerde ve 10 uM her bir statin ile inkiibe edilen hiicrelerde Tg tarafindan tetiklenen tepe SOCE seviyelerini gésteren
histogramlar. Her deger (ortalama + SEM), 3-5 ayri deneyden ve toplam 30-80 hiicreden tiretildi. Tum kosullar i¢in degerler arasindaki
istatistiksel farklilik one way ANOVA (Dunnets) test kullanilarak belirlendi (*; p<0,05, ***; p<0,001).
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Sekil 2. a) RBL-1 hiicrelerine 2 uM (Tg) eklenerek tetiklenen Ca?* sinyallerini (Fura-2 floresan orani) temsil eden her grup igin 6rnek
traseler (her bir statin konsantrasyonu 100nM). b) Tg ile tetiklenen SOCE tepe degerlerini gésteren histogram grafigi. Her bir deger
(ortalama = SEM) 3-5 ayri deneylerden ve toplam 30-80 hiicreden elde edildi. Gruplar arasindaki istatistiksel farkliik one way ANOVA

(Dunnets) test kullanilarak belirlendi.
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Sekil 3. a) RBL-1 hiicrelerine 2 uM (Tg) eklenerek tetiklenen Ca?* sinyallerini (Fura-2 floresan orani) temsil eden her grup igin érnek
traseler (her bir statin konsantrasyonu 3uM). b) Tg ile tetiklenen SOCE tepe degerlerini gosteren histogram grafigi. Her bir deger (orta-
lama + SEM) 3-5 ayri deneylerden ve toplam 30-80 hiicreden elde edildi. Gruplar arasindaki istatistiksel farklilik one way ANOVA (Dun-

nets) test kullanilarak belirlendi (***; p<0,001).
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Sekil 4. a) RBL-1 hiicrelerine 2 uM (Tg) eklenerek tetiklenen Ca?* sinyallerini (Fura-2 floresan orani) temsil eden her grup igin érnek
traseler (her bir statin konsantrasyonu 30uM). b) Tg ile tetiklenen SOCE tepe degerlerini gésteren histogram grafigi. Her bir deger (or-
talama + SEM) 3-5 ayri deneylerden ve toplam 30-80 hiicreden elde edildi. Gruplar arasindaki istatistiksel farklilik one way ANOVA

(Dunnets) test kullanilarak belirlendi (***; p<0,001).
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Sekil 5. @) RBL-1 hiicrelerine 2 uM (Tg) eklenerek tetiklenen Ca?* sinyallerini (Fura-2 floresan orani) temsil eden her grup i¢in drnek traseler (mevastatin
konsantrasyonu 100 uM). b) Tg ile tetiklenen SOCE tepe degerlerini gosteren histogram grafigi. ¢) Mevastatinin Thapsigargin tarafindan tetiklenen RBL-
1 hiicrelerinde SOCE iizerindeki inhibitor etkisinin doza bagimliligini gosteren konsantrasyon-tepki egrisi. SOCE, Fura-2AM ile yiiklenmis RBL-1 hic-
relerinin Ca?* goriintiileme deneyi sirasinda Ca?* geri eklenmesini takiben tepe Fura-2 floresan orani ile gosterildi. Her bir deger (ortalama + SEM) 3-5
ayr1 deneylerden ve toplam 30-80 hiicreden elde edildi. Gruplar arasindaki istatistiksel farklilik student t-test kullanilarak belirlendi (***; p<0,001).

Tartisma

Hiicrelerde bazal sitoplazmik Ca?* seviyesi yaklasik olarak
~500 nM civarinda &lciliir ve Ca?* salinimi, girisi, ahmi ve
akisi arasindaki dengeyi yansitir. Hiicre disi Ca?*'nin sitop-
lazmaya girisi, oncelikle depolarizasyon, agonistler veya
hiicre ici depolarin bosalmasi ile aktive olabilen plazma
membran kanallari tarafindan yonetilir (27). Sonuncusu ile
ilgili olarak, Ca?"'nin endoplazmik retikulumdan (ER) sito-
zole ilk salimi, ER depolarinin bosalmasina ve ardindan
"depo-bagimli Ca?* girisi" [Store-Operated Ca%* Entry
(SOCE)] olarak adlandirilan bir stirecle membran kanallari-
nin aktivasyonuna yol acar. Ca?* kanallarinin Orai ailesi,
SOCE'de ilk tanimlanan ve en kapsamli ¢alisilan bilesenidir.
Diger bazi calismalar, Orai ailesine ait olmayan gegcici resep-
tér potansiyel [Transient receptor potential channel,
(TRPC)] ailesinin “kanonik” alt ailesinin Gyelerinin de de-
poya bagl bir sekilde etkinlestirildigini gostermistir. Bu ka-
nallarin (Orai ve TRPC'ler) bagimsiz olup olmadigi veya fonk-
siyonel kompleksler olusturup olusturmadigi tGzerine galis-
malar halen devam etmektedir. SOCE'nin geleneksel olarak
bosalmis hiicre ici Ca?* depolarini yenilemek icin ana yol
olarak hizmet ettigi iyi bilinmektedir. Bu kadar 6nemli gore-
vinin yani sira, SOCE'nin ekzositoz, mitokondriyal metabo-
lizma, gen ekspresyonu, hiicre blylmesi ve proliferasyonu

gibi bazi daha spesifik biyolojik siiregleri diizenlemek igin
mekansal-zamansal olarak karmasik Ca?* sinyalleri regiile
edebilecegine dair kanitlar ortaya ¢ikmaya devam etmekte-
dir (28). Son yillarda, ciddi kombine immin yetmezlik bo-
zukluklari, alerji, tromboz, akut pankreatit, enflamatuar
barsak hastaligl, romatoid artrit ve kanser dahil olmak
izere birgok insan hastaliginda anormal Orail kanal aktivi-
tesi kaydedilmistir (29).

Diger taraftan statinler her ne kadar kolesterol disiricu
ilaclar olsalar da hiicre ici Ca?* regiilasyonunun saglanma-
sinda oldukca énemli role sahiptirler. Son zamanlarda yapi-
lan bir calismada simvastatinin ROCK'a bagli Ca®* duyarhli-
gini ve voltaj kapili Ca?* kanallarini inhibe ederek pulmoner
arter basincini ve sag ventrikdl hipertrofisini azalttig| goste-
rilmistir (30). Dahasl, statinlerin L-tipi voltaj kapili Ca* ka-
nallarinin ileri regilasyonu ile koroner arter kalsifikasyo-
nuna neden olan yan etkileri de mevcuttur (31). Baska bir
calismada ise statinlerin voltaj kapili kanallar tizerinden Ca?*
kanal blokorl olarak aktivitye sahip oldugu gosterilmistir
(25). Tim bu bilgiler Ca%* sinyal mekanizmasinda oldukca
oneme sahip olan SOCE mekanizmasinin statinlerle olasi
baglantisina isaret etmektedir. Bu ¢alismada ilk defa tim
statinlerin farkl dozlarda SOCE iizerine olan etkileri incelen-
mistir. SOCE dlciimui icin Ca?* icermeyen durumda hiicreler
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2 UM thapsigargin ile inkiibe edilerek hiire ici Ca?* depolari-
nin bosalmasi saglandi ve ardindan soliisyona 2 uM Ca?* ek-
lenerek SOCE belirgin hale getirildi. 100 nM konsantrasyo-
nunda statinlerin SOCE lzerinde etkilerinin olmadigi anla-
sildi (Sekil 2). 10 uM konsantrasyonunda 15 dk statinlerle
inklibe edilen hiicrelerde gergeklestirilen élglimlerinde ise
pitavastatin haricinde tim statinlerin istatistiksel olarak an-
lamli sekilde SOCE’yi baskiladigi gérilmustir (Sekil 1). Daha
ylksek konsantrasyonlarda ise atorvastatin ve mevastati-
nin diger statinlere oranla SOCE lizerinde daha etkin bir role
sahip oldugu goruldu (Sekil 3, 4). Ayrica yuksek konsantras-
yonlarda (100 uM) mevastatinin SOCE’yi %80 den biyiik
oranda baskiladigi ve ICso degerinin ise 4,76 uM oldugu bu-
lundu (Sekil 5).

Sonug¢

Bu calismada hiicre ici Ca?* regiilasyonunda oldukg¢a dnemli
bir mekanizma olan SOCE Uzerine statinlerin etkileri ince-
lendi. Pitavastatin haricinde diger tim statinlerin SOCE’yi
doz bagimlh sekilde istatistiksel olarak anlamli dl¢tide baski-
ladigi goriildi. Ozellikle de mevastatinin digerlerine naza-
ran daha etkin oldugu bulundu. Statinlerin kardiyovaskiler
hastaliklari 6nlemede kolesterol disiirlict ilaglar olarak kul-
lanilsa da yan etkileri yéniinden tartismalar giderek artmak-
tadir. Ozellikle voltaj kapili Ca?* kanallar {izerinden etkileri
ile hem kalsifikasyona hem de hiicre i¢i Ca?* regilasyo-
nunda bozulmalara neden olabilecegi diisiintilmektedir. Bu
etkilerinin yani sira bu ¢alismada da gosterildigi gibi statin-
lerin farkh hiicrelerde SOCE Uzerindeki etkilerinin arastiril-
masi statinlerin Ca?* regiilasyonundaki roliiniin anlasiimasi
acgisindan ve yeni tedavi metotlarinin gelistiriimesinde bi-
ylk faydalar saglayabilecegine inanilmaktadir.
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Arastirma Makalesi / Research Article

Psoriasis ve Psoriatik Artrit Hastalarinda ADAMTS9 ve ADAMTS15 mRNA

Ekspresyon Diizeylerinin Arastirilmasi

Mehmet Ali TEKIN® %, Sevgi IRTEGUN KANDEMIR?3

lGaziantep Universitesi, Tip Fakiiltesi, Tibbi Biyoloji Anabilim Dali, Gaziantep, TURKIYE
2Dicle Universitesi,Tip Fakiiltesi, Tibbi Biyoloji Anabilim Dali, Diyarbakir, TURKIYE
3Dicle Universitesi, Kanser Arastirma Merkezi, Diyarbakir, TURKIYE

Oz

Amag: Bu ¢alismada, ADAMTS9 ve ADAMTS15’ in psoriasis (PsO) ve psoriatik artrit (PsA) hastalarinin periferik kan
monontkleer hicrelerindeki (PBMC) mRNA ekspresyon diizeylerini ve bu genlerin ekspresyonlarinin regilasyo-
nunda TNF-a/MAPK ve IL-1B/NFkB sinyal yolaklarinin etkilerini arastirmayi amagladik.

Materyal ve metod: 15 PsO ve 15 PsA hastalari ile 15 saglikli birey (kontrol) ¢alismaya dahil edildi. PBMC hiicreleri
venoz kandan izole edildikten sonra, ADAMTS9 ve ADAMTS15 mRNA ekspresyon dizeyleri Es Zamanli-Kantitatif
gPCR (RT-gPCR) ile &lgiildii.

Bulgular: PBMC hiicrelerinde  ADAMTS9 mRNA ekspresyonunun gruplar arasinda farkliik gostermedigi,
ADAMTS15 mRNA ekspresyon diizeyinin ise PsA grubunda kontrol ve PsO gruplarina oranla énemli bir artis gos-
terdigi bulunmustur. TNF-a stimiilasyonu sonucu ADAMTS9 mRNA ekspresyonunun kontrol ve PsA gruplarinda
degismedigi, ancak PsO grubunda azalis gosterdigi gbzlemlenmistir. ADAMTS15 mRNA ekspresyonunun ise TNF-
a stimilasyonu sonucu kontrol grubunda artig gosterdigi ancak PsO ve PsA gruplarinda degismedigi saptanmistir.
TNF-a yanitinin olusmasi ve buna bagh ADAMTS9 ve ADAMTS15 mRNA ekpresyonundaki degisikliklerin MAP kinaz
genleri (Erk1/2, p38 ve JNK) tarafindan regiile edildigi ortaya konmustur. IL-1B stimiilasyonunun ADAMTS9 eksp-
resyonunda farklilik olusturmadigi, ADAMTS15 mRNA ekspresyonunda ise sadece PsA grubunda azalmaya neden
oldugu tespit edilmistir. Ayrica, IL-1B yanitinin olusmasi ve ADAMTS15 ekspresyonun regiilasyonunda NFkB sinyal
molekiintn etkili oldugu bulunmustur.

Sonug: PsA hastalarinin PBMC hiicrelerinde artis gésteren ADAMTS15 mRNA ekresyonu IL-18/NFkB sinyal yolagi
tarafindan reglle edilmektedir. ADAMTS15 mRNA ekspresyon diizeyindeki artis PsA patogenezinde rol oynayabi-
lir. Ayrica, ADAMTS15 mRNA ekspresyon diizeyinin PsO hastalari icin PsA gelisim riskinin takibinde 6nemli bir
biyobelirteg olarak kullanilabilme potansiyeli vardir.

Anahtar Kelimeler: ADAMTS9, ADAMTS15, Psoriasis, Psoriatik Artrit

Abstract

Background: In this study, we aimed to investigate the mRNA expression levels of ADAMTS9 and ADAMTS15 in
peripheral blood mononuclear cells (PBMCs) of psoriasis (PsO) and psoriatic arthritis (PsA) patients and the effects
of TNF-a/MAPK and IL-1B/NFkB signaling pathways on the regulation of the expression of these genes.
Materials and Methods: 15 PsO and 15 PsA patients and 15 healthy individuals (control) were included in the
study. After PBMCs were isolated from venous blood, ADAMTS9 and ADAMTS15 mRNA expression levels were
measured by Real-Time Quantitative PCR (RT-qPCR).

Results: It was found that ADAMTS9 mRNA expression in PBMCs did not change between groups, while the level
of ADAMTS15 mRNA expression increased significantly in the PsA group compared to the control and PsO groups.
ADAMTS9 expression was observed not changed in the control and PsA groups in response to TNF-a stimulation,
but decreased in the PsO group. However; TNF-a stimulation led to an increase in ADAMTS15 expression in the
control group but did not change in the PsO and PsA groups. It has been revealed that the formation of TNF-a
response and related changes in ADAMTS9 and ADAMTS15 expressions were regulated by MAP kinase genes
(Erk1/2, p38 and JNK). ADAMTS9 expression was determined not affected by IL-1B stimulation, however;
ADAMTS15 mRNA expression was decreased only in the PsA group. In addition, NFkB signaling molecule was
involved in the formation of the IL-1B response and the regulation of ADAMTS15 expression.

Conclusions: ADAMTS15 expression increased in PBMCs of PsA patients is regulated by the IL-1B/NFkB signaling
pathway. An increase in ADAMTS15 mRNA expressin level may play a role in PsA pathogenesis. Furthermore, the
expression level of ADAMTS15 has a potential to be used as an important biomarker in monitoring the risk of PsA
development for PsO patients.

Key Words: ADAMTS9, ADAMTS15, Psoriasis, Psoriatic arthritis
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Giris

Psoriasis (PsO), genetik ve gevresel faktérlerin rol aldigi immin
aracih kronik inflamatuar bir deri hastaligidir (1). PsO’ de ge-
nellikle deride bitisik beyaz skuamoz-eritemat6z oval plaklar
gorulir, lezyonlar remisyon ve alevlenmelerle seyreder (2).
Psoriatik artrit (PsA), psoriatik lezyonlarin tipik eklem tutulumu
ile birlikteligi ile karakterize kronik inflamatuar bir hastalktir
(3). PsA, gelisme asamasinda PsO ile yakindan iliskilidir ve PsO
hastalarinin gogunlugu, 6zellikle erken baslangicli hastalar, cok
yuksek bir PsA insidansina sahiptir (%10-30) (4). PsO’ de oldugu
gibi, PsA’ nin patogenezinde de genetik, immiinolojik ve cevre-
sel faktorler rol oynamaktadir (5). PsA’ nin ortaya ¢ikmasinda
etkili olan molekiler ve kimyasal mediatorler tam olarak aydin-
latilmamistir. PsA’ nin patogenezinde rol alan hiicresel ve mo-
lekiiler mekanizmalarin daha iyi anlasilmasi hastalikla savas-
mak icin yeni tedavi stratejilerinin gelistiriimesine olanak sag-
layacaktir.

ADAMTS (A Disintegrin and Metalloproteinase with Thrombos-
pondin motifs) proteazlari ekstraselliler matriks (ECM) olu-
sumu, remodellenmesi ve homeostatik adaptasyonunun regu-
lasyonundan dolayi organ gelisimi ve doku homeostazinda ma-
jor rol oynarlar (6). ADAMTS proteaz ailesi genis subsrat ve
fonksiyonel spektruma sahip 19 tane salgilanmis metallo pro-
teazdan olusmaktadir (7). Bircok ADAMTS Uyesinin hiicre pro-
liferasyonu, migrasyon, anjiyogenez ve inflamasyon gibi gesitli
fizyolojik ve patolojik siireglerde rol aldigi ve artrit, kanser ve
kardio vaskuskiler gibi gesitli insan hastaliklari ile dogrudan
iliskili oldugu bulunmustur (8-10). ADAMTS genlerinin ekspres-
yonu gesitli proinflamatuar sitokinler ve molekiler mediator-
ler tarafindan regile edilmektedir (11). Yapilan bir calismada
niikleus pulposus hiicrelerinde TNF-a ve IL-1f’ nin ADAMTS4
ekspresyonunu MAPK ve NFkB sinyal yolaklarini aktive ederek
module ettigi bildirilmistir (12). Yakin bir zamanda yapilan di-
ger bir calismada da osteoblast hiicrelerinde ADAMTS genleri-
nin ekspresyonlarinin MAPK sinyal yolag tarafindan regile
edildigi gosterilmistir (13).

ADAMTS9 ekspresyonunun bagirsak kanseri hiicrelerinde pro-
liferasyon ve metastazi inhibe ettigi (14) ve ADAMTS9 delesyo-
nun PsA gelisme riski ile iliski oldugu bildirilmistir (15).
ADAMTS15’ in ekspresyonundaki degisikliklerin prostat kan-
seri gelisimi ve ilerlemesinde rol aldig tespit edilmistir (16,17).
Ayrica ADAMTS15’ in meme ve kolorektal kanserde tUmor bas-
kilayici olarak gorev yaptigi (18,19) ve ADAMTS15 ekspresyo-
nunundaki artisin meme kanseri hicrelerinde migrasyon ve
anjiyogenezin azalmasina neden oldugu rapor edilmistir (20).
Bilgimiz dahilinde ADAMTS9 ve ADAMTS15 genlerinin PsO ve
PsA hastalarinin PBMC hiicrelerindeki mRNA ekspresyon pro-
filleri bilinmemektedir. Bu ¢alismada, ADAMTS9 ve ADAMTS15
in PsO ve PsA hastalarinin PBMC hiicrelerindeki mRNA eksp-
resyon diizeylerini ve bu genlerin ekspresyonlarinin regilasyo-
nunda TNF-a/MAPK ve IL-1B/NFkB sinyal yolaklarinin etkilerini
arastirmayi amacladik .

Psoriasis ve Psoriatik Artrit Patogenezinde ADAMTS Proteazlari

Materyal ve Metod

Hastalar ve saglikli kontroller

Dicle Universitesi Tip Fakiiltesi Fizik Tedavi ve Rehabilitasyon
Anabilim Dali Romatoloji polikliniginde ve Deri ve Ziihrevi Has-
taliklar Anabilim Dalinda PsA ve PsO tanisi koyulmus 15 PsA (8
Kadin, 7 erkek, yas ortalamasi: 46,26+14,77) ve 15 PsO hastasi
(8 Kadin, 7 erkek, yas ortalamasi: 35,93+17,46) ¢alismaya dabhil
edildi. Her bir PsA ve PsO hastasi ile cinsiyet ve yas agisindan
uyumlu 15 saglikh birey (8 kadin, 7 Erkek, yas ortalamasi:
39,33+10,79) kontrol olarak calismaya dahil edildi. Calisma
Dicle Universitesi Tip Fakdltesi etik kurulu tarafindan onay-
landi. Tum katilimcilar ¢alisma hakkinda bilgilendirildi ve yazili
onaylari alindi.

Periferik kandan PBMC’ lerin izolasyonu ve 6rnek hazirlan-
masi

10 ml kan heparinli tliplere alindiktan sonra PBMC hiicreleri Fi-
coll-Paque Plus yogunluk gradient santriifljleme yontemi ile
izole edildi (21). PBMC izolasyonundan sonra hiicre peleti, %1
penisilinstreptomisin iceren serumsuz RPMI 1640 ortaminda
siispanse edildi. 0.5x 108 hiicre yirmi dért kuyucuklu plakaya
yerlestirildi ve %5 CO:z iceren nemli bir atmosferde 37 2C’ de 24
saat inkilibe edildi. Serum starvasyonundan sonra, hiicrelere 10
UM spesifik Erk1/2, p38, INK, ve NFkB inhibitorleri (sirasiyla
PD98059, SB203580, SP600125, sm7368) 2 saat uygulandi ve
hicreler TNF-a (100 ng/ml) ve IL-1B (20 ng/ml) ile stimule edil-
dikten sonra %5 CO: iceren nemli bir atmosferde 37 2C’ de 24
saat inkiibe edildi . inkiibasyondan sonra hiicreler toplandi ve
analiz i¢in hicre peletleri elde edildi.

RNA izolasyonu, cDNA sentezi ve Es Zamanli-Kantitatif Poli-
meraz Zincir Reaksiyonu

ADAMTS9 ve ADAMTS15 mRNA ekspresyon diizeyleri Es Za-
manli-Kantitatif qPCR (RT-gPCR) ile 6l¢tildi. PBMC’ den total
RNA izolasyonu High Pure RNA Isolation kiti (Roche) kullanila-
rak ve firmanin talimatlarina uyularak gerceklestirildi. Elde edi-
len RNA’ lar spektrofotometrede (Biodrop, Biochrom) 260/280
nm dalga boyunda olcllerek ul’ deki pug degerleri belirlendi.
cDNA sentezi, her bir 6rnek icin 1 ug RNA’dan Transcriptor First
Strand cDNA Synthesis Kiti (Roche) kullanilarak treticinin tali-
matlarina gore gergeklestirildi. Ticari olarak temin edilebilen
gPCR primerleri ve problari (Real-Time Ready assay, Tagman)
Roche firmasindan satin alindi. Hedef genlerin normalizasyonu
icin GAPDH referans gen olarak kullanildi. RT-gPCR reaksiyon-
lari, Light Cycler 480 (Roche) cihazinda Light Cycler 480 Probes
Master kiti (Roche) kullanilarak Ureticinin talimatlarina gére
gerceklestirildi. Tiim ornekler (¢ tekrarl olarak yapildi. Relatif
mRNA degisiklikleri 222 ydntemi kullanilarak degerlendirildi.

Bulgular

PBMC hiicrelerinde ADAMTS9 ve ADAMTS15 ekspresyon
dizeylerinin ¢ok distk oldugunu gozlemledik. Bazi 6rneklerde
ekspresyon saptanmamasindan dolay;, ADAMTSY9 ve
ADAMTS15 genlerinin mRNA ekspresyonlari igin incelenen
kontrol ve hasta sayilari her bir grup icin 15 ile sinirli kaldi.
PBMC hiicrelerinde ADAMTS9 mRNA ekspresyonunun gruplar
arasinda farklilik gostermedigi (Sekil 1A), ADAMTS15 mRNA
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ekspresyon diizeyinin ise PsA grubunda kontrol ve PsO grupla-
rina oranla istatistiksel agcidan 6nemli bir artis gosterdigi bulun-
mustur (Sekil 1B).

Calismamizda MAPK (Erk1/2, p38 ve JNK) sinyal yolaklarinin
ADAMTS genlerinin ekspresyonu lizerinde etkisinin olup olma-
digini arastirmak icin saglikli ve hasta (PsO ve PsA) bireylerden
elde edilen PBMC hiicreleri Erk1/2, p38 ve JNK spesifik inhibi-
torler ile muamele edildi ve TNF-a ile stimile edildikten sonra
ADAMTS9 ve ADAMTS15 mRNA ekspresyon diizeyleri analiz
edildi. Kontrol grubunda, ADAMTS9 gen ekspresyonun TNF-a
stimilasyonu sonucu degismedigi, JNK inhibisyonu sonrasi ise
TNF-a uyarimina bagh olarak ADAMTS9 ekspresyonunda bir ar-
tis oldugu bulunmustur (Sekil 2A). PsO grubunda, ADAMTS9
gen ekspresyon dizeyi TNF-a stimilasyonu sonucu azalis gos-
termis ve TNF-a’ nin baskilayici etkisi Erk1/2 ve JNK inhibisyon-
lariyla daha da artmistir (Sekil 2B). PsA grubunda, ADAMTS9
gen ekspresyonunun TNF-a stimiilasyonu sonucu degismedigi,
ancak Erk1/2, p38 ve JNK inhibisyonlarinin TNF-a. uyarimina ya-
nit olarak ADAMTS9 gen ekspresyonunda istatistiksel olarak
anlamli artislara neden oldugu bulunmustur (Sekil 2C). Kontrol
grubunda, ADAMTS15 mRNA ekspresyonunun TNF-a stimiilas-
yonu sonucu upregile oldugu ortaya konmustur. Erk1/2 ve
p38 inhibisyonlarinin TNF-a’ nin indikleyici etkisini ortadan
kaldirarak ADAMTS15 mRNA ekspresyon dizeyinde istatistik-
sel olarak anlamli azaliglara sebep olduklari gézlemlenmistir.
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JNK inhibisyonunun ise ADAMTS15 mRNA ekpresyonu (ze-
rinde etkisi olmadigi saptanmistir (Sekil 3A). PsO ve PsA grup-
larinda, ADAMTS15 gen ekspresyon duzeylerinin TNF-a stim-
lasyonu ve Erk1/2, p38 ve INK inhibisyonlari sonucu degisme-
digi gbzlemlenmistir (Sekil 3B, C).

Son olarak, NFkB sinyal yolaginin ADAMTS genlerinin ekspres-
yonu Uzerinde etkisinin olup olmadigini arastirmak icin saglikli
ve hasta (PsO ve PsA) bireylerden elde edilen PBMC hiicreleri
NFkB spesifik inhibitor (sm7368) ile muamele edildi ve IL-1B ile
stimile edildikten sonra ADAMTS9 ve ADAMTS15 mRNA eksp-
resyon diizeyleri analiz edildi. Kontrol, PsO ve PsA gruplarinin
hepsinde IL-1B stimilasyonunun ADAMTS9 mRNA ekspresyo-
nunda degisiklige neden olmadigi, ancak NFkB inhibisyonu var-
liginda IL-1B stimilasyonunun ADAMTS9 mRNA ekspresyo-
nunu upregiile ettigi bulunmustur (Sekil 4A, B, C). Hem kontrol
hemde PsO gruplarinda, IL-1B stimilasyonunun ADAMTS15
MRNA ekspresyonunda degisiklige neden olmadigi, ancak
NFkB inhibisyonu varliginda IL-1B  stimilasyonunun
ADAMTS15 mRNA ekspresyonunda artisa neden oldugu goz-
lenmistir (Sekil 5A, B). PsA grubunda ise IL-1p stimiilasyonunun
ADAMTS15 mRNA ekspresyonunda azalmaya neden oldugu,
fakat NFkB inhibisyonu varliginda IL-1B stimilasyonunun
ADAMTS15 mRNA ekspresyonu Ulzerindeki baskilayici etkisinin
ortadan kalktigi bulunmustur (Sekil 5C).
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Sekil 2. ADAMTS9 ekspresyonu MAPK tarafindan regiile edilmektedir. PBMC’ ler, TNF-a (100 ng/ml) stimiilasyonundan énce 10 uM Erk1/2, p38 ve
INK’ ya 6zgl inhibitorler (Erk1/2 i: PD98059, p38 i: SB203580 ve JNK i: SP600125) ile muamele edildi. TNF-a stimilasyonundan sonra, PsO ve PsA
hastalarindan (n=15) ve saglikl kontrollerden (n=15) alinan PBMC’ lerde ADAMTS9 mRNA diizeyi RT-qPCR ile 6lglldu. *= p< 0, 05 muamele edilmemis
(Untreated, UT) hiicrelerine kiyasla. # = p< 0.05 ## =p< 0, 01 ### =0, 001 TNF-a ile stimtle edilmis hicrelere kiyasla.
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PBMC’ lerde ADAMTS9 mRNA diizeyi RT-qPCR ile olgtldl. ### =0, 001 IL-1B ile stimule edilmis hicrelere kiyasla.
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Sekil 5. ADAMTS15 ekspresyonu IL-1B ve NFkB tarafindan regiile edilmektedir. PBMC’ ler, IL-1B (20 ng/ml) stimiilasyonundan énce 10 uM NFkB ya
6zgl inhibitor (NFkB i: sm7368)) ile muamele edildi. IL-1B stimiilasyonundan sonra, PsO ve PsA hastalarindan (n=15) ve saglikh kontrollerden (n=15)
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IL-1B ile stimile edilmis hiicrelere kiyasla.

Tartisma

Bu calismada, PsO ve PsA hastalarinin PBMC hiicrelerinde
ADAMTS9 ve ADAMTS15 genlerinin mRNA ekspresyon pro-
filleri ve bu genlerin ekspresyonlarinin regiilasyonunda go- bulunmustur.

rev alan molekiiler sinyal yolaklari arastirilmistir. Bilgimiz ~ ADAMTS’ ler ekstrasellular proteaz ailesini olusturmaktadir-
dahilinde, PsA hastalarinin PBMC hiicrelerinde ADAMTS15  lar. ADAMTS proteazlari membrana bagli olmadan salgila-
geninin ekspresyon diizeyinin saglikli bireyler ve PsO hasta-  nan enzimlerdir ve prokollojen, hiyalektan, kikirdak oligo-
lariyla kiyaslandiginda dnemli derecede artis gosterdigi ilk ~ merik matriks protein gibi ECM bilesenleri ile etkilesime gi-

defa bu calismada gésterilmistir. Ayrica ADAMTS15 geninin  rerek bu proteinlerin degredasyonunu gergeklestirirler.

ekspresyonunun PsA hastalarinin PBMC hiicrelerinde spesi-
fik olarak IL-1B/NFkB sinyal yolagi tarafindan kontrol edildigi
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ADAMTS proteazlari gelisimsel regulasyon, inflamasyon,
hiicre adezyonu, hiicre sinyali ve angiogenesiz gibi bir ¢cok
farkli fizyolojik prosese katkida bulunmaktadirlar. Bu prote-
azlar astim, artrit, kanser ve aterosklerosis gibi bircok yaygin
hastaligin patofizyolojisinde dnemli roller Gistlenmektedirler
(6-8). Daha onceki gcalismalarda ADAMTS9 ve ADAMTS15' in
timor supresor gibi davrandigl, bu protezlarin ekspresyo-
nundaki azalmanin meme ve prostat kanserinde rol aldigi
gosterilmistir. Bilgimiz dahilinde, literatlirde PsA hastala-
rinda ADAMTS9 ve ADAMTS15 ekspresyon profillerini ve bu
proteazlarin ekspresyonlarinin regiilasyonunda gorev alan
sinyal yolaklari ile ilgili bir calisma mevcut degildir. Ancak
ADAMTS9 ve ADAMTS15 ekspresyonlarinin diger artrit tlr-
lerinde gosterildigi cesitli calismalar vardir. Daha 6nceki bir
¢alismada osteoartrit (OA) hastalarinin kikirdak dokusunda
ADAMTSY ve ADAMTS15 genlerinin ekspresyon diizeyleri-
nin normal kikirdak dokusuna gére 6nemli derecede azaldig
rapor edilmistir (22). Baska bir ¢calismada, OA’ li hastalarin
sinovial sivisinda ADAMTS9 duzeylerinin azaldig ve intraar-
tikiler tedaviye yanitin izlenmesinde ADAMTS9 diizeylerini-
nin belirteg olabilecegi ifade edilmistir (23). Kronik inflama-
tuar romatoik bir hastalik olan Spondiliarthritis (SpA) de,
hastalarin dentritik hiicrelerinde ADAMTS15 gen ekspresyo-
nunun artig gosterdigi ve bu artisin doku inflamasyonu ve
hasari ile iliskili olabilecegi bildirilmistir (24). Calismamizda
ADAMTSS9 gen ekspresyonu igin PsA hastalariyla kontrol ve
PsO gruplari arasinda bir farkhlik olmadigini; ancak, PsA gru-
bunda ADAMTS15 ekspresyonu igin istatistiksel olarak an-
lamli bir artis oldugunu gézlemledik. Bu sonug, ADAMTS15’
in PsA patogenezinde potansiyel bir roll olabilecegini ifade
etmektedir.

OA’ li hastalarin sinoviyal sivilarinda artis gosteren inflama-
tuar sitokinler, kondrositlerde ADAMTS ve matriks metallo
proteinazlarin (MMP) ekspresyonunu indikler (25). Yapilan
bir calismada inflamatuar sitokinlerin (TNFa +IL-18)
ADAMTS9 ekspresyonunu ADAMTS4 ve ADAMTSS’ e gore
daha yiksek dizeyde indikledigi ve OA gelismesinde
onemli rol aldig1 rapor edilmistir (26). Bulgularimiza gore,
TNF-a stimilasyonu sonucu ADAMTS15 ekspresyonunun
kontrol grubunda arttigl, ancak PsO ve PSA hastalarinda de-
gismedigi, ADAMTS9 ekspresyonunun ise PsO grubunda
azaldig1 gbzlenmistir. TNF-a yanitinin saglikl ve hasta birey-
ler arasinda farklilik géstermesi, inflamatuar hastaliklar olan
PsO ve PsA’ da inflamatuar yanitin deregiile olmasindan
kaynaklandigini diisiinmekteyiz. TNF-a stimilasyonu so-
nucu ADAMTS9 gen ekspresyonunun PsO grubunda disUs
gostermesi, TNF-o’ nin PsO’ de bu genlerin inhibisyonundan
sorumlu inhibitorleride aktiflestirmis olabilecegini dusiin-
dirmektedir.

MAPK (Erk1/2, p38 ve JNK) sinyal yolagi inflamatuar sitokin-
lerin indikledigi ADAMTS ekspresyonlarinin regilasyo-
nunda goérev almaktadir. PsO hastalarinin PBMC hiicrele-
rinde TNF-a’ nin ADAMTSS geni lizerindeki baskilayici etki-
sinin Erk1/2 ve JNK inhibisyonlari varliginda daha da artis
gbstermesinin, ERK1/2 ve JNK aktivitesinin TNF-a yanitinin

Psoriasis ve Psoriatik Artrit Patogenezinde ADAMTS Proteazlari

olusmasinda baskilayici bir etkisi oldugunu ifade etmekte-
dir. Buna karsin, PsA hastalarinin PBMC hiicrelerinde TNF-
o’ nin ADAMTS9 geni lizerindeki indikleyici etkisinin Erk1/2,
p38 ve JNK inhibisyonlari varli§inda ortaya ¢ikmasinin,
MAPK sinyal yolaginin PsA’ da ADAMTS9 ekspresyonunu
kontrol ettigini isaret etmektedir. Hem PsO hemde PsA has-
talarinda ADAMTS15 ekspresyonunun TNF-a ve MAPK akti-
vitelerinin baskilanmasi sonucu degismemesi, ADAMTS15
ekspresyonunun regilasyonunun TNF-a ve MAPK’ dan ba-
gimsiz oldugunu gostermektedir.

Yapilan bir g¢alismada IL-1B" nin kondrosit hicrelerinde
ADAMTS9 ekspresyonunu indikledigi , IL-1B ve TNF-a nin
kostimilasyonun ise sinerjetik etki gosterip ADAMTS9 eksp-
resyonunda dahada fazla artisa neden oldugu bildirilmistir.
Ayrica MAPK sinyal yolaginin inflamatuar sitokinlerin indik-
ledigi ADAMTS9 ekspresyonunun regiilasyonunda gorev al-
digi tespit edilmistir (27). Yakin zamanda yapilan baska bir
calismada ise IL-1B’ nin OA’ li farelerden elde edilen kond-
rosit hiicrelerinde PI3K/Akt/NFkB sinyal yolagini aktiflestire-
rek ADAMTS proteazlarinin ekspresyonunda artisa neden
oldugu gosterilmistir (28). Bulgularimiz, IL-1B stimilasyo-
nuyla hem PsO hemde PsA hastalarinin PBMC hiicrelerinde
ADAMTS9 mRNA ekspresyonunda degisiklik olmadigi goz-
lemlenirken, ilging bir sekilde, PsA hastalarinin PBMC hiicre-
lerinde  ADAMTS15 mRNA ekspresyonunda onemli bir
azalma oldugu tesbit edilmistir. NFkB inhibisyonuyla
ADAMTS9 ve ADAMTS15 mRNA ekspresyonlarinin ise upre-
glle oldugu gozlemlenmistir. Bu durum NFkB’ nin ADAMTS9
ve ADAMTS15 genlerinin reglilasyonunda baskilayici rolii ol-
dugunu distundirmektedir. Ayrica bu sonuglar, PsA hastala-
rinda, IL-1B’ nin ADAMTS15 mRNA ekspresyonu lzerindeki
baskilayici etkisinin NFkB aktivitesine bagl oldugunu éner-
mektedir. Calismamizda kullandigimiz hiicre tirleri ve ga-
lisma materyalinin literatirdeki diger calismalarda kullani-
landan farkli olmasi, ADAMTS9 ve ADAMTS15 genlerinin
ekspresyonu ve reglilasyonundan sorumlu sinyal yolaklari
icin literatlirden farkli sonuclar elde etmemize neden olmus
olabilir.

Sonug

Sonuglarimiz, PsA hastalarinin PBMC hiicrelerinde artis gos-
teren ADAMTS15 mRNA ekspresyonunun PsA patogene-
zinde rol aldigini ve ADAMS15 mRNA ekspresyon diizeyinin
PsO hastalari igin PsA gelisim riskinin takibinde énemli bir
biyobelirteg olarak kullanilabilecegini 6nermektedir. Ayrica
¢alismamiz sinirl sayida hasta tzerinde yapildigi icin, gele-
cekte daha fazla hasta sayisinin oldugu ekspresyon calisma-
larina ihtiya¢ duyulmaktadir. Gelecekte ¢alismamizin mono-
sit veya makrofaj gibi daha homojen hiicre tiplerinde tekrar
edilmesinin ADAMTS’ lerin mRNA ekspresyon diizeyindeki
farkhhklarin hiicre spesifik olup olmadigini agiklayacaktir.

Tesekkiir

Prof. Dr Kemal Nas, Prof Dr Remzi Cevik ve Prof. Dr. Bilal
Sula’ ya hasta orneklerini saglamadaki katkilarindan dolayi
tesekkiir ederiz.

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2023;20(1):94-99.

DOI: 10.35440/hutfd.1253551

98



Tekin ve irtegiin Kandemir

Etik onam: Yazar Katkilari: Calisma icin, Dicle Universitesi Tip Fa-
kiiltesi Etik Kurulu’ndan (26.04.2016 tarih ve 181 nolu karar) onay
alindi. Calisma Helsinki Bildirisi’ ne uygun olarak yapildi.

Konsept: S.1.K

Literatiir Tarama: S.I.K, M.A.T

Tasarim: S.1.K

Veri toplama: S.1.K, M.A.T

Analiz ve yorum: S.I.K, M.A.T

Makale yazimi: S.1.K, M.A.T

Elestirel incelenmesi: S.I.K, M.A.T

Cikar Catismasi: Herhangi bir ¢ikar gatismamiz bulunmamaktadir.
Finansal Destek: Bu ¢calisma Tiirkiye Bilimsel ve Teknik Arastirma
Kurumu (TUBITAK) 2145024 nolu ve Dicle Universitesi Bilimsel
Arastirma Projeleri Koordinasyon Kurulu (DUBAP) Tip.16.024 nolu
projeler ile desteklenmistir

Kaynaklar

1.

10.

11.

12.

13.

14.

Boehncke WH, Schon M.P. Psoriasis. Lancet. 2015; 386: 983-
94.

Gudjonsson JE, Elder JT. Psoriasis: epidemiology. Clin Derma-
tol. 2007; 25(6): 535-46

Haberman R, Perez-Chada LM, Merola JF, Scher J, Ogdie A,
Reddy SM. Bridging the Gaps in the Care of Psoriasis and Pso-
riatic Arthritis: the Role of Combined Clinics. Curr Rheumatol
Rep. 2018; 20(12): 76

Butt AQ, McArdle A, Gibson DS, FitzGerald O. Pennington SR.
Psoriatic arthritis under a proteomic spotlight: application of
novel technologies to advance diagnosis and management.
Curr Rheumatol Rep. 2015; 17(5): 35

Veale DJ, Fearon U. The pathogenesis of psoriatic arthritis.
Lancet. 2018; 391(10136): 2273-84.

Rose KWJ, Taye N, Karoulias SZ, Hubmacher D. Regulation of
ADAMTS Proteases. Front. Mol. Biosci. 2021; 8: 701959. doi:
10.3389/fmolb.2021.701959

Apte SS. ADAMTS Proteins: Concepts, Challenges, and Pros-
pects. Methods Mol. Biol. 2020; 2043: 1-12.

Mead TJ, Apte SS. ADAMTS proteins in human disorders. Mat-
rix Biol. 2018; 71-72: 225-239.

Dancevic CM, McCulloch DR. Current and emerging therape-
utic strategies for preventing inflammation and aggrecanase-
mediated cartilage destruction in arthritis. Arthritis Res Ther.
2014; 16(5): 429

Zhong Y, Lu YT, Sun Y, Shi ZH, Li NG, Tang YP et al. Recent op-
portunities in matrix metalloproteinase inhibitor drug design
for cancer. Expert Opin Drug Discov. 2018; 13(1) 75-87. 11.
Mateen S, Zafar A, Moin S, Khan AQ, Zubair S. Understanding
the role of cytokines in the pathogenesis of rheumatoid arth-
ritis. Clin Chim Acta. 2016; 455: 161-171.

Tian Ye, Yuan W, Fujita N, Wang J, Wang H, Shapiro IM and
Risbud MV. Inflammatory Cytokines Associated with Degene-
rative Disc Disease Control Aggrecanase-1 (ADAMTS-4)
Expression in Nucleus Pulposus Cells through MAPK and NF-
kB. Am J Pathol. 2013; 182(6): 2310-21

Ding X, Xiang W, Meng D, Chao W, Fei H, Wang W. Osteoblasts
Regulate the Expression of ADAMTS and MMPs in Chondrocy-
tes through ERK Signaling Pathway. Z Orthop Unfall. 2021;
doi: 10.1055/a-1527-7900. Online ahead of print.

Chen L, Tang J, Feng Y, Li S, Xiang Q, He X et al. ADAMTS9 is
Silenced by Epigenetic Disruption in Colorectal Cancer and In-
hibits Cell Growth and Metastasis by Regulating Akt/p53 Sig-
naling. Cell Physiol Biochem. 2017; 44(4):1370-80.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Psoriasis ve Psoriatik Artrit Patogenezinde ADAMTS Proteazlari

Julia A, Pinto JA, Gratacos J et al. A deletion at ADAMTS9-
MAGI1 locus is associated with psoriatic arthritis risk. Ann.
Rheu Dis. 2015; 74(10): 1875-81.

Molokwu CN, Adeniji OO, Chandrasekharan S, Hamdy FC,
Buttle DJ. Androgen Regulates ADAMTS15 Gene Expression in
Prostate Cancer Cells. Cancer Invest. 2010; 28(7): 698-710.
Binder MJ, McCoombe S, Williams ED, McCulloch DR, Ward
AC. ADAMTS-15 Has a Tumor Suppressor Role in Prostate
Cancer. Biomolecules. 2020; 10(5): 682.

Porter S, Span PN, Sweep FC, Tjan-Heijnen VC, Pennington CJ
et al. ADAMTS8 and ADAMTS15 expression predicts survival
in human breast carcinoma. Int J Cancer. 2006; 118(5): 1241-
47.

Viloria CG, Obaya AJ, Moncada-Pazos A, Llamazares M, Astu-
dillo A, Capella G. Genetic inactivation of ADAMTS15 metal-
loprotease in human colorectal cancer. Cancer Res. 2009;
69(11): 4926-34.

Kelwick R, Wagsta L, Decock J, Roghi C, Cooley LS, Robinson
SD et al. Metalloproteinase-dependent and -independent
processes contribute to inhibition of breast cancer cell migra-
tion, angiogenesis and liver metastasis by a disintegrin and
metalloproteinase with thrombospondin motifs-15. Int J Can-
cer. 2015; 136: E14-E26.

Irtegun S, Pektanc G, Akkurt ZM, Bozkurt M, Turkcu FM and
Kalkanli-Tas. Pharmacological Inactivation of Src Family Kina-
ses Inhibits LPS-Induced TNF-a Production in PBMC of Pati-
ents with Behget’s Disease. Mediators of Inflamm. 2016;
2016: 5414369.

Kevorkian L, Young DA, Darrah C, Donell ST, Shepstone L et
al. Expression Profiling of Metalloproteinases and Their Inhi-
bitors in Cartilage. Arthritis Rheum. 2004; 50(1): 131-41.
Ozler K. The utility of synovial fluid levels of ADAMTS9 and
ADAMTSA4 in predicting treatment responses to intraarticular
steroid injections in patients with knee osteoarthritis. Turk J
Med Sci. 2020; 50: 1330-36

Talpin A, Costantino F, Bonilla N, Leboime A, Letourneur F,
Jacques S et al. Monocyte-derived dendritic cells from HLA-
B27+ axial spondyloarthritis (SpA) patients display altered
functional capacity and deregulated gene expression. Arthri-
tis Res. Ther. 2014; 16:417.

Yamamoto K, Okano H, Miyagawa W, Visse R, Shitomi Y, San-
tamaria S et al. MMP-13 is constitutively produced in human
chondrocytes and co-endocytosed with ADAMTS-5 and TIMP-
3 by the endocytic receptor LRP1. Matrix Biol. 2016; 56: 57-
73.

Ohtsuki T, Asano K, Inagaki J, Shinaoka A, Kumagishi-Shinaoka
K, Cilek ZM. High molecular weight hyaluronan protects carti-
lage from degradation by inhibiting aggrecanase expression.
J. Orthop. Res. 2018; 36: 3247-55.

Demircan K, Hirohata S, Nishida K, Hatipoglu OF, Oohashi T,
Yonezawa T et al. ADAMTS-9 is synergistically induced by in-
terleukin-1B and tumor necrosis factor a in OUMS-27 chond-
rosarcoma cells and in human chondrocytes. Arthritis Rheu-
matol. 2005; 52: 1451-60.

He L, Pan Y, Yu J, Wang B, Dai G, Ying X. Decursin alleviates
the aggravation of osteoarthritis via inhibiting PI3K-Akt and
NF-kB signal pathway. Int. Immunopharmacol. 2021; 97:
107657.

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2023;20(1):94-99.
DOI: 10.35440/hutfd.1253551

99



Arastirma Makalesi / Research Article

Torakolomber Fraktiir Nedeniyle Klinigimizde Opere Edilen Hastalarin
Retrospektif Olarak Degerlendirilmesi
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Amag: Travmatik vertebral kiriklarin ¢ogu torakolomber bileskede ,lomber omurgada , daha az siklikla orta Dr. Barig ERDOGAN
torasik ve Ust torasik omurgada meydana gelir. Bu ¢alismada akut travmatik torakolomber kiriklardan sonra
vertebral stabilizasyon yapilan vakalarin retrospektif multifaktoriyel degerlendirilmesi amaglanmistir.

Materyal ve metod: 2020-2022 yillari arasinda, akut travmatik torakolomber kiriklardan sonra klinigimizde
vertebral stabilizasyon yapilan 60 hasta, postop retrospektif olarak ele alindi. Her hastanin klinik verileri,
kingin tipi ve yeri, norolojik hasarin varligi, cerrahi éncesi ve sonrasi radyolojik élglimleri, postoperatif kom-

Sanliurfa Egitim ve Arastirma Hastanesi,
Beyin ve Sinir Cerrahisi BolimU
Yenice mah. Eyyiibiye/Sanliurfa, TURKIYE

plikasyonlari, re-operasyon, Arbeitsgemeinschaft fiir Osteosynthesefragen Spine Torakolomber Kirik Sinifla- E-mail: dr.baris.erdogan@gmail.com
masi ve American Spinal Injury Association siniflamala verileri degerlendirildi.

Bulgular: Hastalarin yas ortalamasi 33,5 + 16,2 idi. Hastalarin travma etiyolojisine bakildiginda, en sik %68,3 Gelis tarihi / Received: 10.03.2023
ile diigsme, ikinci sirada %13.3 ile arag i¢i trafik kazasi ve intihar girisimi, %3.3 ile de arag digi trafik kazasi

gozlemlenmistir. Lokalizasyona bakildiginda 20 hastada L1 kirigi gozlendi. 28 hastada tip B kirigi goruldi. 53 Kabul tarihi / Accepted: 27.03.2023

hastada herhangi bir komplikasyon gérilmezken 5 hastaya revizyon cerrahisi yapildi. Preoperatif American

Spinal Injury Association A olan hastalarin postoperatif ndrolojik muayenesinin degismedigi goruld.

Sonug: Torakolomber kiriklar genelikle yiksek enerjili travmadan sonra meydana gelir. Siklikla torakolomber DOI: 10.35440/hutfd.1263204
bileskede gorulir ve norolojik defisitlere yol agar. Komplet defisit olan hastalarda norolojik iyilesme sinirli

olmaktadir. Ancak inkomplet kiriklarda norolojik dizelme goézlenebilmektedir. Hastalarin ivedilikle

tedavilerine baslanmali ve travma 6ncesi hayata dontis mumkin oldugunca saglanmaya galisiimaldir.

Anahtar Kelimeler: Kirik, Norolojik defisit, Torakolomber

Abstract

Background: Most traumatic vertebral fractures occur in the thoracolumbar junction, lumbar spine, less fre-
quently in the middle thoracic and upper thoracic spine. The aim of this study was to evaluate the retrospec-
tive multifactorial evaluation of cases who underwent vertebral stabilization after acute traumatic thoracol-
umbar fractures.

Materials and Methods: Between 2020-2022, 60 patients who underwent vertebral stabilization after acute
traumatic thoracolumbar fractures were evaluated postoperatively. Each patient Clinical data, type and loca-
tion of fracture, presence of neurological damage, pre- and postoperative radiological measurements, post-
operative complications, reoperation, Arbeitsgemeinschaft fiir Osteosynthesefragen Spine and American Spi-
nal Injury Association classification data were evaluated.

Results: The mean age of the patients was 33.5+16.2. When the trauma etiology of the patients was exam-
ined, falling was the most common with 68.3%, car traffic accident and suicide were the second most common
with 13.3%, and non-vehicle traffic accident was observed with 3.3%. Considering the localization, trauma L1
fracture was observed in 20 patients. Type B fractures were seen in 28 patients. While no complications were
observed in 53 patients, revision surgery was performed in 5 patients. It was observed that the postoperative
neurological examination of the patient with preoperative American Spinal Injury Association A did not
change.

Conclusions: Thoracolonbar fractures usually occur after high-energy trauma. It is frequently seen in the
thoracolumbar junction and causes neurological deficits. Neurological recovery is limited in patients with com-
plete deficits. However, neurological improvement can be observed in incomplete fractures. Treatment of
patients should be started immediately and they should be allowed to return to their routine life.

Key Words: Fracture, Neurological deficit, Thoracolumbar
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Giris

Torakolomber (TL) kiriklar, gelismekte ve sanayilesmis top-
lumlarda, calisma ¢agindakiinsanlarda goriilen ciddi nérolojik
sekellere, deformiteye ve is kaybina yol acan 6nemli patoloji-
lerden biridir. insidansi 34/100000°dir. Erkeklerde kadinlara
kiyasla daha fazla rastlanirken en sik 20-40 yaslarinda goril-
mektedir. Vakalarin yaklasik %50’sinde ciddi ekonomik, sosyal
ve tibbi sonuclara yol agmaktadir. Vakalarin biyak kismi T11-
L2 arasi gegis ya da bileske olarak adlandirdigimiz bélgede go-
ralar (1, 2).

Torakolomber fraktiir, omurgada en sik gbzlenen patolojidir.
Tim spinal kiriklarin yaklasik %90'in1 torakal ya da lomber
fraktiirler olusturmaktadir.Yiksek enerjili travmalar oldugu
icin baska sistemlerin de etkilendigi goriilmektedir (3, 4).
Kompansatuar vertebra dizilim araligini asan, konservatif
tedaviye cevap vermeyen ve ilerleyici norolojik defisiti olan
hastalarda cerrahi tedavi gerekmektedir (5). Gorilme sikhgi
her ne kadar yliksek olsa da, halen dogru cerrahi yaklagim ve
enstrimantasyon teknikleri icin fikir birligine ve/veya kanita
dayall kilavuzlar yoktur. Posteriyor cerrahi yaklasim,
anteriyor cerrahi yaklasima gore pulmoner ve vaskiler
komplikasyonlar agisindan daha disuk riskli olup yaygin
olarak kullaniimaktadir. Kisa ya da uzun segment cerrahi
uygulamasi hususu halen tartismal bir konudur (6, 7).

Bu retrospektif calisma ile amacimiz, akut travmatik
torakolomber kiriklardan sonra vertebral stabilizasyonun
cerrahi, klinik ve radyolojik sonuglarini degerlendirmektir.

Materyal ve Metod

Calismanin yiritaldiglu merkez, Tirkiye'nin Glineydogu Bol-
gesinde yer alan Sanhurfa sehrinde konumlanmis olup hem
kentsel hem de kirsal bolgelerden 2 milyondan fazla niifusu
kapsayan (gilnct diizey egitim arastirma hastanesidir. Acil
servise 1 Ocak 2020 - 28 Subat 2022 tarihleri arasinda torako-
lomber vertebra kirigi ile basvuran hastalarin verileri retros-
pektif olarak degerlendirildi. Calisma icin Harran Universitesi
Klinik Arastirmalar Etik Kurulundan etik onam alindi
(18/04/2022 tarih ve HRU/22.08.27 sayili karar).

Her hasta icin yas, cinsiyet, travma etiyolojisi, kirik sayisi ve
bolgesi, preoperatif ve postoperative norolojik muayenesi,
preoperatif ve postoperatif etkilenen omurganin kanal ¢ap-
lari, omurganin anatomik yaralanma tipi ve postoperatif
komplikasyonlarina bakildi. Hastalarin preoperatif ve posto-
peratif kanal ¢api, anatomik hasar tipi ve nérolojik muayene-
leri karsilastirildi.Torakolomber vertebral kiriklari olan hasta-
larin nérolojik muayeneleri degerlendirmek icin American Spi-
nal Injury Association (ASIA) skalasi (Tablo 1), kiriklarin ana-
tomik hasari icin Arbeitsgemeinschaft fiir Osteosynthesefra-
gen Spine Torakolomber Kirik Siniflamasi (AO Spine) skalasi
(Tablo 2) kullanildi. Hastalara goriintiileme yéntemi olarak Bil-
gisayarli Tomografi ve/veya Manyetik Rezonanas Gorinti-
leme sistemleri kullanildi. TUm hastalar yatis donemi boyunca
takip edildi.

Cerrahi Prosediir
Tim hastalara posterior yaklasim ile cerrahi dekompresyon

Torakolomber Fraktir Sonuglarimiz

ve vida-rod sistemi kullanilarak stabilizasyon yapildi.
Omurganin sagittal balansinin saglanmasi ve spinal kordun
rahatlatiimasi hedeflendi. Dekompresyon ve stabilizasyon
seviyesi hastanin kirigina, bulundugu bolgeye ve ndrolojik
muayenesine gore yapild.

Tablo 1. ASIA skalasi

ASIA A Tam motor hareket ve duyu kaybi (S4 ve S5 segmentleri
dahil)

ASIA B Tam motor kayip. Fakat nérolojik diizey altinda sensoryel
fonksiyon korunmus.

ASIAC Motor ve duyu kaybi var. Ancak lezyon seviyesi altinda
onemli kas gruplarinda grade 3 ten az kas kuvveti korun-
mus

ASIAD Motor ve duyu kaybi var. Ancak lezyon seviyesi altinda

onemli kas gruplarinda grade 3 veya daha yiiksek diizey-
lerde kas kuvveti korunmug

ASIA E Motor hareket ve duyu normal

ASIA: American Spinal Injury Association

Tablo 2. AO Spine torakolomber kiriklarin siniflamasi

TipA Kompresyon yaralanmalar
TipB Distraksiyon yaralanmalar
TipC Yer degistirm/translasyon yaralanmalari

AO Spine torakolomber kiriklarin siniflamasi

istatistik Analiz Yéntemleri

Surekli degiskenleri tanimlamak icin deskriptif istatistikler
kullanilmigtir. (ortalama, standart sapma, minimum, medyan,
maksimum) Stirekli degiskenlerin normal dagilima uygunlugu
Shapiro Wilks testi ile incelenmistir. Normal dagilima uygun-
luk gostermeyen bagimh 2 sirekli degisken arasindaki iliski
Wilcoxon Signed Rank test ile incelenmistir. istatistiksel an-
lamlilik dizeyi 0,05 olarak belirlenmistir. Analizler MedCalc®
Statistical Software version 19.7.2 (MedCalc Software Ltd, Os-
tend, Belgium; https://www.medcalc.org; 2021) Programi
kullanilarak gercgeklestirilmistir

Bulgular
Hastalarin  %63,3" U (n:38) erkek, %36,7’si (n:22) kadindi.
Hastlarin yas ortalamasi 33,5+16,2. (Tablo 3).

Tablo 3. Demografik Veriler

N %
Cinsiyet
Erkek 38 63,3
Kadin 22 36,7
Yas Ort+SS Med (min-max)
33,5+16,2 31 (13-73)

Hastalara ait demografik ézelikler verilmis.

Hastlarin travma etiyolojisinde en sik olarak %68,3’si (n:41)
diisme, daha sonra arag igi trafik kazasi (AITK) %13,3’0 (n:8)
ve intihar %13,3’0 (n:8), ara¢ disi trafik kazasi (ADTK) %3,3
(n:2) ve 1 nastaya (%1,7) yabanci cisim diisme sonrasi rol
almakatadir. 5 hastanin ASIA skalasi A, 2 hastanin B, 12
hastanin C, 14 hastanin D ve 27 hastanin E oldugu goruldi. 20
hastada travma lokalizasyonu L1’de, 2 hasttada L1ve L2 ‘de, 1
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hastada L1 ve T9 ‘da, 11 hastada L2’de, 3 hastada L2ve L3’te,
7 hastada L4’te, 1 hastada L vel5 ‘te, 3 hastada T12’' de, 1
hastada T12 ve L2 ‘de,1 hastada T12 ve L4’te ve T9 ve L2 ‘de
oldugu gorildi. 22 hastada tip A, 28 hastada tip B ve 10
hastada AO Spine tip C gorildi. Hastalarin preoperatif kirik
omurganin kanal ¢api 84+29,7 idi (Tablo 4). 7 hastaya Ug
seviye stabilizasyon, 43 hastaya dort seviye, 7 hastaya bes
seviye ve alti seviye stabilizasyon yapildi. 53 hastada herhangi

Torakolomber Fraktir Sonuglarimiz

bir komplikasyon gorilmezken, 3 hastada vida malpozisyonu,
1 hastada rod ¢ikmasi, 2 hastada BOS fistiilli, 1 hastada yara
yeri enfeksiyonu gelisti. 5 hastaya revizyon cerrahisi yapildi.
Kirik vertebranin postoperative kanal c¢apli ortalamasi
125,8+21,3 idi.

Hastlarin taburculuk sirasindaki ASIA skalasi; 5 hasta A, 1
hasta B, 3 hasta C, 13 hasta D ve 38 hasta da ise ASIA E olarak
gozlemlendi (Tablo 4).

Tablo 4. ...,
N %

Travma Nedeni

AITK 8 13,3
Diisme 41 68,3
intihar 8 13,3
Yabanci cisim diisme 1 1,7
ADTK 2 33
Preop ASIA

A 5 8,3
B 2 3,3
c 12 20
D 14 23,3
E 27 45
Travma Bolgesi

L1 20 33,3
L1-12 2 3,3
L1-T9 1 1,7
L2 11 18,3
L2-13 3 5
L4 7 11,7
L4 VELS 1 1,7
T12 3 5
T10-T11 1 1,7
T11 1 1,7
T12 7 11,7
T12-L2 1 1,7
T12-L4 1 1,7
T9-L2 1 1,7
Postop Komplikasyon

Bos fisttilii 2 33
Rod ¢ikmasi 1 1,7
Vida mal pozisyonu 3 5
Yara yeri enfeksiyonu 1 1,7
Yok 53 88,3
Reoperasyon

Var 5 8,3
Yok 55 91,7
Taburculuk ASIA
A 5 8,3
B 1 1,7
Cc 3 5
D 13 21,7
E 38 63,3

Ort+SS Med (min-max)

Preop Kanal Capi 84+29,7 90 (15-140)
Postop Kanal Capi 125,8+21,3 130 (50-160)
Stab. Sev. N %
3 7 11,7
4 43 71,7
5 7 11,7
6 3 5
AO Spine Tipi

Tip A 22 36,7
Tip B 28 46,7
Tip C 10 16,7

Hastalarin nérolojik muayeneleri ASIA skalasina ve omurganin anatomik yaralanmasi igin AO Spine skalasi kullaniimistir. Calismaya katilan bireylerin %63,3’(i
erkektir. Yas ortalamasi 33,5 olarak hesaplanmistir. Calismaya katilan bireylerin en yiiksek travma nedeni %56, 7 ile yiiksekten diismedir. Preop ASIA skalasi
ise %45 oraninda ASIA E, %23,3 oraninda ASIA D idi. Travma bélgesi en yiiksek oranda L1 fraktiirii gériildii.. AO Spine skalasina gére ise %46,7 oraninda Tip

B, %36,7 oraninda Tip A gériild(i.
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Preoperatif-postop ASIA degerlendirilmelerine baktigimizda
ASIA- A olan hastalarin postoperatif nérolojik muayenesinin
degismedigi gorildi. Preoperatif ASIA-B olan 1 hastanin
postoperatif ASIA C oldugu, Preoperatif ASIA C olan 12
hastadan postoperatif 9’unun ASIA D’ye ve 1 tanesinin ASIA
E’ye geldigi gorildu. Preoperatif ASIA D olan 10 hastanin ASIA
E'ye yikseldigi gorilmistir (Tablo 5). Hastalarin AO spine

Tablo 5. Preop ASIA-Taburculuk ASIA

Torakolomber Fraktir Sonuglarimiz

tipine gore taburculuk ASIA skalasi su sekilde olmustur: 3 tip A
hastada ASIA D, 19 tip A hastada ASIA E, 2 tip B hastada ASIA
C, 8 tip B hastada ASIA D ve 18 tip B hastada ASIA E, 5 tip C
hastada ASIA A, 1 tip C hastada ASIA B, 1 tip C hastada ASIA C,
2 tip C hastada ASIA D ve 1 tip C hastada ASIA E oldugu goraldu
(Tablo 6).

TAB ASIA
A B c D E
A 5(100) 0 0 0 0
5 B 0 1(100) 1(33,3) 0 0
P c 0 0 2(66,7) 9(69,2) 1(2,6)
& D 0 0 0 4(30,8) 10(26,3)
E 0 0 0 0 27(71,1)

Hastalarin preoperatif nérolojik muayeneleri postoperatif nérolojik muayeneleri karsilastirildi. Nérolojik muayeneyi belirlemede ASIA skalasi kullanildi. Preoperatif
ASIA A olan hastanin postoperatif nérolojik muayenesinin degdismedigi goriildii. Preoperatif ASIA B olan 1 hastanin postoperatif ASIA C oldugu, Preoperatif ASIA
C olan 12 hastanin postoperatif 9 hastanin ASIA D’ye ve 1 hastanin ASIA E’ye yiikseldigi gériildii. Preoperatif ASIA D olan 10 hastanin ASIA E’ye yiikseldigi goriil-

muistdir.

Tablo 6. AO Spine Tipine Gore Taburculuk ASIA Farkliliklarinin incelenmesi

TAB ASIA
A B c D E
A 5(100) 0 0 0 0
5 B 0 1(100) 1(33,3) 0 0
] c 0 0 2(66,7) 9(69,2) 1(2,6)
& D 0 0 0 4(30,8) 10(26,3)
E 0 0 0 0 27(71,1)

Hastalarin nérolojik muayeneleri ASIA skalasina ve omurganin anatomik yaralanmasi icin AO Spine skalasi kullanilmistir. Hastalarin taburculuk esnasindaki
nérolojik muayeneler su sekilde olmustur. AO Spine Tip A kiriklarinda en sik ASIA E (%86,4), tip B ASIA E (%64,3) ve tip C ise ASIA A (%50) oraninda gorilmistiir

Tartisma

Torakolomber omurga kiriklari genelikle yliksek enerijili trav-
malar sonrasi goruliir. Baska sistemleri etkileyen patolojilerle
birlikteligi olabilir. Kuzey Amerika’da yilda 160 binden fazla
omurga kirgr vakasi bildirilmistir. Katsura ve ark. yapmis ol-
dugu bir calismada; kiint travma sonrasi torakolomber kirikla-
rin gorlilme oranini %6.9 olarak gostermislerdir. En sik sebep
%36,7 ile trafik kazasi, ardindan %31,7 ile dismedir (8). Dok-
sanli yillardan itibaren emniyet kemeri kullaniminda artis ne-
deniyle spinal travmalarda ciddi azalma oldugu gosterilmistir.
Ancak Doud ve ark. yaptigi calismada paradoksal artis gosteril-
mistir. Bu paradoksal artisi ise gortintileme tetkiklerin gelisti-
rilmesi ve araglardaki yiiksek glivenlik sistemlerinin olimleri
azaltmasina bagl olarak arttigini agiklamislardir (9). Bizim ¢a-
lismamizda ise en sik neden %68,3 ile diisme olup onu %16,5
ile trafik kazasi takip etmektedir. Bizim serimizde disme
oranin daha fazla oldugu gorilmektedir.

Torakolomber kiriklar ne vyazik ki genclerde daha fazla
gorilmekte olup erkeklerde kadinlara oranla daha
fazladir.Onemli morbidite ve mortaliteye sahip oldugundan
hem hastalarin tedavisi icin gereken yiksek maliyet hem de
bu hastalarin is glici kaybindan dolayi olusan maliyeti goz
oniinde bulunduruldugunda ciddi ekonomik kilfete yol agmak-
tadir. Bir caligmada cerrahi girisim uygulanan hastalarin
ortalama maliyetinin 49 bin dolar oldugunu belirtilmistir (10).

Ertlrer ve ark yapmig oldugu calismada olgularin %71’ erkek,
%29’u kadindi. Hastalarin yas ortalamasi 30.4 idi (11). Bizim
¢alismamizda hastalarin %63,3’ i erkek, %36,7’si kadin ve
hastalarin yas ortalamasi 33,5 idi. Sonuglarimizin literatur ile
paralel oldugunu gordk.

TL kiriklarin cerrahi tedavisinde, sinir dekompresyonu, omur-
ganin stabilizasyonu ve dogal sagittal balansin korunmasi
amaglanmaktadir. Literatlirde anteriyor, posteriyor ve karma
girisimin uygulandigi gorilmustir. Posteriyor dekompresyon
ve stabilizasyon ydntemi ise iyi standardize edilmis evrensel
yontem olarak kabul edilmektedir (7). TL kiriklar siklikla to-
rakolomber bileskede (T11-L2) goralir. Bu durumdan,
biyomekanik olarak rijit torasik omurgadan esnek lomber
omurgaya olan gegis sorumludur. Bizim serimizde, tim has-
talara posteriyor yaklasim uygulandi. Kirtk omurgalara total
laminektomi yapilarak sinir dekompresyonu yapildi. Omurga,
vida ve rod sistemi uygulanarak stabilize edildi. Sonuglarimiz
literatdr ile uyumlu olup vakalarin %33,3’linde L1 fraktird,
%82,9‘'unda ise TL bileskede fraktiir oldugunu gozlemledik.
Muratore ve ark. yapmis oldugu 101 serilik vakada total kom-
plikasyon oranlari %14 olup reoperasyon orani ise %15 idi
(1).Bizim galismamizda ise komplikasyon orani % 11,7, re-
operasyon orani ise %8,3 olup, mevcut seriden daha disiik
oldugunu gozlemledik.

Literaratlire gore fraktirler en sik TL bileskede olup ve tip A
kiriklart goralmektedir (12). TL kiriklardaki en 6nemli sorun-
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larindan biri ise norolojik defisit varligidir. Omuriligin yara-
lanma derecesi ise norolojik defisit varhgi ile dogrudan iliski-
lidir. TL kiriklarda, omurilik hasarlanma orani, Tip A fraktirin-
den Tip C fraktiiriine dogru gidildikce orantili olarak artmak-
tadir. ASIA A gibi komplet noérolojik defisit daha ¢ok tip C
kiriklarda gorilmektedir (13). Cerrahi miidahalenin zamanla-
masi ile ilgili literatlirde her ne kadar tartisma olsa bile genel
kani hizli dekompresyonun ve stabilizasyonun nérolojik defisit-
lerin gerilemesinde dnemini hala korudugunu géstermektedir
(14). Komplet noérolojik defisiti olan hastalarin iyilesme oran-
lari, maalesef cok sinirli olmakta ya da iyilesme saglanamamak-
tadir. inkomplet defisiti olan hastalarda nérolojik iyilesme
orani daha fazladir. Literatirde Tip A kiriklarin daha sik
goruldigu one surilmektedir. Morutan ve ark. yapmis oldugu
calismalarinda ASIA A olan hastalarin higbirinde norolojik
iyilesme olmaz iken diger hastalarin 1/3’Gnde bir dereceye ka-
dar iyilesmenin oldugunu goéstermistir (1). Caismamizda litera-
tirden farkli olarak en sik Tip B kiriklari (% 46,7) oldugunu
gordik. 5 hastamizin ASIA skalasi A olup postop degisiklik
gbozlenmedi. Hastalarimizin % 35’inde postoperatif norolojik
defisitin bir derece daha iyi oldugunu gordiik.Sonuglarimizin
literatirle parallellik gosterdigini gozlemledik.

TL kiriklar bileskede ve daha siklikla genglerde goriilmektedir.
Dusme ve trafik kazasi en sik nedenlerdendir. Yiksek enerjili
travma sonrasi gelistigi igin baska organlari iceren patolojiler
eslik etmekle birlikte ciddi norolojik defisitlere yol agmaktadir.
Etkilenen yas grubunun siklikla aktif calisan yas grubu oldugu
gbz online alindiginda, hastaligin tedavisinde ciddi bir maliyet
s6z konusudur. Cahsmamizdaki sonuglar isiginda ozellikle
inkomplet noérolojik defisiti olan hastalar ivedelikle cerrahi
olarak tedavi edilmelidir. Bu hastalar, yogun rehabilitasyon si-
reci ile travma oOncesi hayatlarina donigsleri saglanmaya
¢ahsiimahdir.

Calismamiz sinirli sayida vaka ile yapildi, Genis caph vaka
sonuglarini iceren ve hasta sayisinin daha fazla oldugu vakalar
ile yapilacak calismalar konuyu agikliga kavusturmada yardimci
olacaktir.
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Arastirma Makalesi / Research Article

Santral Puberte Prekoks Tanisi Konulan Kiz Cocuklarinda

GnRH Analoglari Kilo Artisi Yapar mi?

Ruken YILDIRIM* "=, Edip UNAL?

1Diyarbakir Cocuk Hastanesi Cocuk Endokrinoloji Bélimii, Diyarbakir, TURKIYE
2Dicle Universitesi Tip Fakiiltesi Cocuk Endokrinoloji B&lim{i, Diyarbakir, TURKIYE

Oz

Amag: Gonadotropin-releasing hormone (GnRH) analoglari, uzun yillardir santral puberte prekokslu (SPP) hasta-
larin tedavisinde yaygin olarak kullaniimaktadir. Onceki calismalarda GnRH analog tedavisinin viicut kitle indeksi
(VKi) zerindeki etkileri ile iliskili geliskili sonuglar mevcuttur. Bu ¢alismada SPP tanisi konulan kiz ¢ocuklarinda
GnRH analog tedavisinin VKi tizerindeki etkisinin degerlendirilmesi amaglanmistir.

Materyal ve metod: Calismaya Eyliil 2016 — Haziran 2021 tarihleri arasinda SPP nedeniyle izlenen ve tedavi edilen
toplam 145 kiz hasta alindi. Olgularin geriye doniik dosya kayitlarinda; basvuru anindaki yasi, baslangig ve teda-
vinin birinci yilindaki boy, kilo, VKi ve standart deviasyon skorlari (SDS), kemik yasi, Tanner evresi, serum folikiil
uyarici hormon (FSH), ltteinizan hormon (LH), 6stradiol (E2) seviyeleri ve GnRH stimiilasyon testi sirasindaki pik
LH seviyesi degerlendirildi.

Bulgular: SPP saptanan 145 hastanin tedavi baslangicindaki yas ortalamasi 7.27+0.97 yil, ortalama kemik yasi
9.12+1.10 yil idi. Tedavi baglangicinda 118 (% 81.38) hasta normal veya dustik kilolu, 27 (% 18.62) hasta ise kilolu
ya da obezdi. 109 (%75.17) olgu tanner evre 2, 30 olgu (% 20.69) tanner evre 3 ve 6 olgu (% 4.14) ise tanner evre
4’te idi. Tim hastalarin tedavi 6ncesi ortalama VKi-SDS’si 0,11+0,99 iken, tedavinin birinci yilinda 0.35 + 0.95
olarak bulundu ve anlamli 6lgtide artis saptandi (p<0.001). Normal veya dustik kilolu hastalarin tedavi 6ncesi
ortalama VKI-SDS'si -0.21+ 0.78 iken, tedavi sonrasi 0.09+0.84 saptandi (p < 0.001). Kilolu veya obez hastalarin
baslangi¢ VKi-SDS’si 1.53+0.40 iken, tedavi sonrasi 1.48+0.49 saptandi (p=0.412).

Sonug: Calismamizda santral puberte prekoks tedavisinde kullanilan GnRH analog tedavisinin zayif ve normal
kilolu olgularin VKIi-SDS’sini artirdigi, fazla kilolu veya obez olgularda ise degisiklige yol agmadigi gdsterilmistir.

Anahtar Kelimeler: Santral puberte prekoks, Viicut kitle indeksi, Gonadotropin salgilatici hormon

Abstract

Background: Gonadotropin-releasing hormone (GnRH) analogues have been widely used in the treatment of
patients with central precocious puberty (CPP) for many years. In previous studies regarding the effects of GnRH
analogues therapy on body mass index (BMI), conflicting results have been obtained. In this study, it was aimed
to evaluate the effects of GnRH analogues therapy on BMl in girls diagnosed with CPP.

Materials and Methods: In the study, a total of 145 female patients, who were treated and followed up due to
CPP between September 2016 and June 2021, were included. In the retrospective review of medical records of
the patients, age at admission, height, weight, BMI and standard deviation scores (SDS), bone age, Tanner stage,
serum follicle-stimulating hormone (FSH) levels, luteinizing hormone (LH) levels, estradiol (E2) levels and the
peak LH level in the GnRH stimulation test in the beginning and after the first year of treatment were evaluated.
Results: The mean age of 145 patients with central precocious puberty in the beginning of treatment was
7.27+0.97 years, and the mean bone age was 9.12+1.10 years. At the beginning of treatment, 118 (81.38%) of
the patients were at a normal weight or underweight, and 27 (18.62%) patients were overweight or obese. In
terms of stages of puberty, 109 (75.17%) of the patients were Tanner stage 2, 30 (20.69%) patients were Tanner
stage 3, and 6 (4.14%) patients were Tanner stage 4. While the mean BMI-SDS of all patients was 0.11+0.99
before the treatment, it increased significantly (p<0.001) by the end of the first year of treatment and was found
as 0.35 * 0.95. While the mean BMI-SDS of patients who were at a normal weight or underweight was -0.21+
0.78 before the treatment, it was found as 0.09+0.84 after the treatment (p < 0.001). The initial BMI-SDS of
overweight or obese patients was 1.5310.40, and it was found as 1.48+0.49 after the treatment (p=0.412).
Conclusions: cious puberty increased the BMI-SDS in patients who were at a normal weight or underweight, but
it did not cause any change in patients who were overweight or obese.

Key Words: Central Precocious Puberty, Body Mass Index, Gonadotropin-Releasing Hormone
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Yildirim ve Unal

Giris

Puberte prekoks kizlarda 8, erkeklerde 9 yasindan dnce se-
konder seks karakterlerinin gorilmesidir (1). Santral ve pe-
riferik olarak ikiye ayrilmaktadir. Hipotalamo-hipofizer-go-
nadal (HHG) aksinin organik bir nedene bagh ya da fonksi-
yonel olarak (idiopatik) erken olgunlasmasi sonucu santral
puberte prekoks (SPP) gelismektedir. SPP daha cok kizlarda
gorilir ve genellikle idiopatik kdkenlidir. SPP’ta tedavinin
esas amaci seks steroidlerinin etkisi ile epifizlerin erken ka-
panmasini dnlemek ve eriskin final boyun kisa kalmasini en-
gellemektir. Ayrica erken puberte nedeniyle olusabilecek
psikososyal problemlerin 6nlenmesi amaglanmaktadir. Go-
nadotropin salgilatici hormon (GnRH) analoglari SPP teda-
visinde uzun sireden beri kullanilmaktadir (2). Tedavide
kullanilan GnRH analoglarinin viicut kitle indeksini (VKi) ar-
tirdigina dair endiseler mevcuttur. Cocukluk ve addlesan
dénemdeki VKi artisinin eriskinlerde kardiyometabolik has-
talk riskini artirdigi gosterilmistir (3,4). Literatirde daha
dnce yapilan bazi calismalarda GnRH analoglarinin VKi'ni ar-
tirmadigi (5-7), bazi ¢alismalarda ise VKi'yi artirdigi rapor
edilmistir (8,9). Bizim bu ¢alismadaki amacimiz en az 1 yildir
SPP nedeniyle GnRH analog tedavisi alan hastalarda VKi’de
degisiklik olup olmadigini arastirmaktir.

Materyal ve Metod

Calismaya hastanemiz Cocuk Endokrinolojisi Poliklinigi’ne
2016 ve 2021 tarihleri arasinda basvuran, 8 yasindan once
SPP tanisi konulan 145 kiz olgu alindi. Basvuruda periferik
puberte prekoks tanisi konulan veya altta yatan baska has-
talik 6ykisi olan hastalar galismaya alinmadi. Calisma grup-
lari, tedavi 6ncesi kilo durumuna goére normal veya disiik
kiloya sahip olgular ile kilolu veya obez olgular olarak sinif-
landirildi. VKi <%5 zayif olarak kabul edildi. VKi %85-95 per-
sentil arasi fazla kilolu, >95 persentil olmasi obez olarak ta-
nimlandi (10). Her iki grubun tedavi dncesi ve tedavinin bi-
rinci yilindaki VKi-SDS degerleri acisindan kiyaslama yapildi.
Calismaya dahil edilen tiim olgularin verileri geriye dénik
dosya kayitlarindan elde edildi. Basvuru yasi, antropomet-
rik 6lglimleri, kemik yasi, Tanner evreleri, serum folikil uya-
rici hormon (FSH), liteinizan hormon (LH), 6stradiol (E2) se-
viyeleri ve yapilmis ise Gonadotropin salgilatici hormon
(GnRH) stimulasyon testi sirasindaki pik LH seviyesi kayde-
dildi. Olgularin boylari seca 274 Stadiometresi (Hammer
steindamm 3-25 22089 Hamburg/Germany) ile, viicut agir-
g1 6lgciimleri ise hassasiyeti + 0.1 kg olan elektronik tartiile
yapildi. Viicut kitle indeksi; kilo(kg)/ [boy (m)]? formdili ile
hesaplandi. Boy, kilo, VKi standart deviasyon skorlari (SDS),
Tirk ¢cocuklarinin normal verileriyle kiyaslandi (11) ve Child
metric programi kullanilarak hesaplandi (12). Tiim olgularin
puberte muayeneleri tanner evreleme sistemine goére ya-
pildi (13). Hastalarin kemik yaslari i¢in sol el bilek grafisi ce-
kildi ve Greulich-Pyle atlasina gére degerlendirildi (14).
Sabah alinan ven6z kan érnekleriile FSH, LH ve E2 dizeyleri
bakildi. FSH, LH ve E2 (ARCHITECT System, Abbott Labora-
tory Diagnostics, ABD) seviyelerini 6lgmek icin ticari Elekt-
rokemiliminesans immunoassay (ECLIA) kitleri kullanildi.

Puberte Prekoksta GNRH Analog Tedavisi

GnRH uyari testi icin 2,5 pg/kg (max 0,1 mg) GnRH (Gona-
dorelin acetate, Ferring®) intravenoz yolla verildikten sonra
0, 30, 45 ve 60. dakikalarda kan drnekleri alinarak LH ve FSH
dizeyi olglildi. SPP tanisi GnRH uyari testinde LH piki > 5
mIU/mL veya LH / FSH oraninin > 0.66 olmasina gore ko-
nuldu. Ayrica memede biiyiime sikayeti ile basvuran ve ba-
zal LH degeri >1,1 IU/L olan olgulara GnRH uyari testi yapil-
madan SPP tanisi konuldu (15,16).

CGalisma icin Gazi Yasargil Egitim ve Arastirma Hastanesinde
Klinik Arastirmalar Etik Kurulu tarafindan onay alindi (onay
numarasi: 9/9/2022 sayi1:120)

istatistiksel Analiz

Calismadaki verilerin istatistiksel degerlendirmesinde SPSS
20.0 istatistik paket programi kullanildi. Verilerin normal
dagihp dagilmadigini degerlendirmek igin Shapiro-Wilk testi
yapildi. Her iki grup arasinda normal dagilim gosteren veri-
ler karsilastirilirken independent sample t-testi kullanildi.
Normal dagihm gostermeyen verilerin karsilastirilmasinda
ise non-parametrik test (Mann Whitney U test) kullanildi.
Normallik test sonuglarina gore siirekli degiskenler orta-
lama + standart sapma (SD) veya medyan (25-75 persantil),
kategorik degiskenler ise sayi ve ylizde (%) ile belirtildi. Ol-
gularin tedavi baglangici ve tedaviden bir yil sonraki oksolo-
jik verileri eslestirilmis t-test (paired t-testi) ile karsilasti-
rildi. Tim testlerde p degeri < 0.05 olmasi istatistiksel ola-
rak anlamli kabul edildi.

Bulgular

Calismaya ortalama tani yasi 7,2+0,97 (rance: min-max
1,75-8 yil) olan 145 kiz olgu dahil edildi. SPP saptanan olgu-
larin 118’i (% 81.38) normal veya diistk kiloya sahip iken,
27'si (% 18.62) kilolu veya obez idi. Tedavinin 1.yilinda mev-
cut olgularin 107’si (% 73.79) normal veya disik kiloya sa-
hip, 38’i (% 26.21) kilolu veya obez idi. Baslangi¢ta normal
veya dusuk kiloya sahip olan 118 olgudan 11olgu (% 9,3)
GnRH analog tedavisinin 1. yilinda kilolu veya obez grubuna
girdigi saptandi. Basvuru esnasinda hastalarin puberte ev-
releri degerlendirildiginde; 109'u (% 75,17) Tanner evre 2,
30'u (% 20,69) Tanner evre 3 ve 6’s1 (% 4.14) Tanner evre 4
idi. Hastalarin hi¢cbirinde menars yoktu (Tablo 1). Tim has-
talarin GnRH analog tedavi dncesi ortalama VKi-SDS’si 0.11
+ 0.99 iken, tedavinin sonunda 0,34 + 0,95 olarak saptandi.
Tim hastalarin tedavi 6ncesi ile tedavi sonrasi VKi-SDS de-
gerleri acisindan aradaki fark anlamliidi (p < 0.001). Normal
veya disiik kilodaki olgularin tedavi dncesi ortalama VKi-
SDS degeri -0,21 £ 0,77 iken, tedavi sonunda 0,09 + 0,84
olarak saptandi ve aradaki fark istatistiksel olarak anlamh
bulundu (p<0.001).

Ote yandan, kilolu veya obez hastalarin tedavi éncesi orta-
lama VKI-SDS degeri 1,53 + 0,40 iken, tedavi sonundaki de-
ger 1,47 £ 0,49 olarak hesaplandi. Bu gruptaki hastalarin te-
davi éncesi ile tedavi sonrasi VKI-SDS degerleri agisindan
aradaki istatistiksel olarak anlamli bulunmadi (p=0,071).
CGalismamizda, normal veya dusuk kilolu hastalarin tedavi
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larin tedavi dncesine gore ortalama boy SDS degerinin an-
lamh 6lgide arttig) tespit edildi ( Tablo 2).

oncesi ile tedavi sonrasi ortalama boy SDS degerleri ara-
sinda anlamli fark saptanmaz iken, kilolu veya obez hasta-

Tablo 1. GnRH agonist tedavisi 6ncesi hastalarin oksolojik ve hormonal verileri

Total (n:145) Normal veya zayif (n:118)  Fazla kilolu veya obez (n:27) P degeri *
Yas 7,66 (7,08-7,83 7,62 (7,02-7,83) 7,66 ( 7,08-7,75) 0,677
Boy (SDS) 0,48 (-0,34-1,34) 0,29 (-0,35-1,20) 1,19 (0,45-1,54) 0,013
Kilo (SDS) 0,35 (-0,50-1,01) 0,14 (-0,64-0,61) 1,48 (1,17-2,10) 0,001
VKi (SDS) 0,15 (-0,53-0,71 -0,03 (-0,65-0,38) 1,50 (1,20-1,85) 0,001
KY/TY 1,24 (1,19-1,29) 1,23 (1,18-1,28) 1,26 (1,21-1,32) 0,059
Bazal LH 0,49 (0,16-1,20 0,38 (0,16-1) 0,80 (0,34-1,84) 0,038
Bazal FSH 3,15 (2,1-4,5) 3,14 ( 2,1-4,5) 3,17 ( 2,35-4,25) 0,988
Pik LH 10,4 (6,36-17,02 9,5 (6,16-15,6) 13,0(7,59-22,86) 0,151

*Mann-Whitney U testi, Parametreler medyan (25-75. persantil) olarak verilmistir. SDS: standart sapma skoru, VKi: viicut kitle indeksi, KY: kemik yasi,

TY: takvim yasi, LH: liteinizan hormon, FSH: folikil uyarici hormon.

Tablo 2. GnRH agonist tedavisi 6ncesi ve tedavinin 1. yilindaki oksolojik verileri

Tedavi Oncesi Tedavinin 1. yil p*
Tiim hastalar (n:145)
VKi-SDS 0,11+0,99 0,35+0,95 <0,001
VA-SDS 0,28+1,04 0,62+1,14 <0,001
Boy-SDS 0,40+1,18 0,54+1,04 <0,001
Zayif veya normal (n:118)
VKi-SDS -0,21+0,78 0,09+0,84 <0,001
VA-SDS -0,01+0,87 0,50+1,07 <0,001
Boy-SDS 0,32+1,12 0,28+0,92 0,601
Fazla kilolu veya obez (n:27)
VKi-SDS 1,54+0,4 1,48+0,49 0,412
VA-SDS 1,57+0,67 1,11+1,3 0,071
Boy-SDS 0,77+1,37 1,65+0,75 <0,001

*Paired t-testi, Parametreler ortalamazstandart sapma olarak gésterilmistir. VKI: viicut kitle indeksi, SDS: standart sapma skoru; VA:viicut agirhgi

Tartisma

SPP tedavisinde uzun yillardir GnRH analog tedavisi kullanil-
maktadir. Ozellikle 6 yasindan énce SPP tanisi konulan has-
talarda GnRH analog tedavisi ile final boyda artis oldugu
gosterilmistir. SPP’de kullanilan GnRH analoglarinin uzun
donem yan etkileri ile ilgili yakin zamanda yayinlanmis bir
meta analizde over fonksiyonlari ve fertilite agisindan za-
rarh etkileri olmadigi, saglikh bireylerle karsilastirildiginda
hiperandrojenizm veya polikistik over sendromu sikliginda
artisa yol agmadigi rapor edilmistir. Ancak GnRH analog te-
davisinin VKi-SDS’sinde artisa yol agip agmadigi net degildir
(17). Bu nedenle ¢alismamizda SPP’li kiz olgulara baslanan
GnRH analog tedavisinin birinci yilindaki VKi-SDS degerleri
incelenmistir. Daha 6nce yapilan bazi calismalarda SPP’li kiz
olgularda GnRH analog tedavisi altinda iken obezite riskinin
arttigr gosterilmistir (18-21). Lee ve arkadaslarinin 383
hasta lizerinde yaptiklari calismada normal kiloya sahip has-
talarin VKi-SDS’leri tedavinin 2. yilinda ve tedavi bitiminde
artigi, kilolu veya obez grupta yer alan hastalarda ise an-
lamli bir degisiklige yol agmadigi rapor edilmistir (22). Ben-
zer sekilde Wolters ve arkadaslarinin 92 olgu Gzerinde yap-
tiklari calismada da, kilolu veya obez grupta GnRH analog
tedavisi kullanan olgularda tedavinin 1. yilinda VKi-SDS’leri
arasinda anlamli bir fark bulunmazken, normal kilolu hasta-
larda VKi-SDS’lerinin anlamli sekilde artigi saptanmistir. Bu
calismada ayrica GnRH analog tedavisi bittikten iki yil sonra

VKi-SDS’lerinin tamamen baslangicta ki degerlere dondiigi
de gésterilmistir (23). Ote yandan, GnRH analog tedavisi es-
nasinda, sonunda veya sonrasinda VKi-SDS skorunda an-
laml bir degisiklik olmadigini bildiren ¢alismalar da mevcut-
tur (5,6,9,24). Hatta GnRH analog tedavisi altinda VKi'de
azalma oldugunu bildiren ¢alisma bile mevcuttur (25).
GnRH analog tedavisi bittikten sonra SPP’li hastalarda VKi'yi
degerlendiren calismalarin birinde tedavi sonrasi VKi degi-
siklerinin baslangi¢ degerlerine geri dondigu (26) veya te-
davi edilmeyen kontrol grubu ile kiyaslandiginda VKi'de hic-
bir fark gozlenmedigi rapor edilmistir (27,28). Lazar ve ar-
kadaslari SPP tanisi konulup GnRH analoglari ile tedavi edi-
len ve tedavi edilmeyen (kontrol grubu) hasta gruplarinin
VKi-SDS degerlerini hayatin {cilincii ve besinci dekadinda
tekrar degerlendirmisler. Bu g¢alisma, literattirde SPP'li kiz-
larda GnRH analog tedavisinin kesilmesinden sonra VKi de-
gisikliklerinin degerlendirildigi en uzun siireli calismadir. Bu
¢alismada hayatin tglnci ve besinci dekadinda GnRH ana-
log tedavisi alanlar ile almayanlarin VKi degerlerinin normal
populasyonla benzer oldugu tespit edilmistir (29). Magia-
kou ve ark. GnRH analoglari ile tedavi edilen SPP'li kizlarin
VKi-SDS'lerinin tedavi edilmeyen kontrol grubundan farkli
olmadigini géstermistir (30). Ayni sekilde Klein ve ark. tara-
findan yapilan ¢alismada da tedavinin baslangici ile tedavi
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sonras! VKIi-SDS degerleri agisindan anlaml bir fark gdzlen-
memistir (31). Bizim ¢alismamizda normal veya zayif olan
SPP'li kiz olgularda, GnRH analog tedavisinden 1 yil sonra
VKi-SDS’lerinde anlamli bir artis oldugu gdzlenmistir. Ancak
kilolu veya obez olan SPP’li olgularda tedavinin birinci yih-
nin sonunda VKi-SDS’de belirgin farklik saptanmamustir.
Bu durumun SPP’li olgulara ilag baslanirken ailelere GnRH
analog tedavisinin kilo artisina yol agabileceginin anlatil-
masi ile iliskili olabilecegini distndik. Bir baska deyisle
GnRH analog tedavisi baslanan kilolu veya obez ¢ocuklarin,
zayif veya normal kilolu ¢ocuklara gore diyetlerine daha ¢ok
dikkat ettikleri dlslintGlmustir. Nitekim Pich ve ark. da obez
veya kilolu ergen kizlarin viicut sekli ve kilo alimi konusunda
normal kilolu kizlardan daha fazla endise duyduklarini bil-
dirmistir. Bu nedenle, obez veya kilolu kizlarin kilolarini
kontrol altinda tutmak i¢in normal kilolu akranlarina gore
daha fazla fiziksel aktivite yaptiklari belirtilmistir. Ayni ca-
lismada bazi aliskanliklarin degistirilmesi ve zaman iginde fi-
ziksel aktivitenin strdirulebilir olmasinin zorlugundan da
bahsedilmistir. Bu nedenle, mevcut ¢alismada obez veya ki-
lolu kizlarin, GnRH analog tedavisinin ilk yilinda VKi-
SDS’sinde bir azalma oldugu, ancak tedavinin ikinci yilinda
ise bir artis oldugu gorilmistir (32). Bizim calismamizda
obez veya kilolu olgularin tedavinin birinci yilinda VKi-
SDS’lerinde belirgin farklilik saptanmadi. Ancak ¢alisma-
mizda tedavinin birinci yilindan sonraki dénemde VK-
SDS’lerinde degisiklik olup olmadigi degerlendirilmemistir.
Ulkemizde daha 6nce Vuralli ve ark. tarafindan 2020 yilinda
138 kiz hastada yapilan ¢alismada; tedavi 6ncesi normal ki-
loda olan olgularin tedavi sonrasi VKi-SDS’lerinde anlamli
bir artis saptanirken, boy SDS’lerinde anlamh disiis saptan-
mistir. Ayni ¢alismada tedavi 6ncesi kilolu veya obez olan
olgularin ise tedavi sonrasi VKIi-SDS’sinde bir degisiklik sap-
tanmadigi, ancak boy SDS’lerinde anlamli artis tespit edil-
mistir. Bu ¢alismada GnRH analog tedavisi kesildikten 2 yil
sonra VKI-SDS degerlerine bakildiginda her iki grubun da
baslangic degerlerine geri dondigu gosterilmistir. Bu ne-
denle yazarlar GnRH analoglarinin VKI-SDS iizerindeki etki-
sinin gegici oldugunu vurgulamislardir (33). Bizim ¢alisma-
mizda ayrica Vuralli ve arkadaslarinin ¢alismasinda oldugu
gibi normal veya duslik kilolu olgularda GnRH analog teda-
visi altinda iken ortalama boy SDS’lerinin anlamli ol¢clide
azaldigi, obez veya kilolu olgularda ise ortalama boy SDS
skorunun anlamlh derecede arttig1 gozlenmistir (33). Nor-
mal kosullarda puberte prekokslu olgularda tedavi 6ncesi
doénemde pubertedeki seks steroidlerin artmasina bagli ola-
rak buyume hizinin artmasi, GnRH analog tedavisi altinda
iken biyimede yavaslama olmasi (prepubertal donemdeki
gibi) ve tedavi kesildikten sonra tekrar biiyime hizinda ar-
tis beklenmektedir. Ancak hem bizim ¢alismamizda hem de
Vuralli ve arkadaslarinin calismasinda obez veya kilolu has-
talarda ortalama boy SDS’lerinin tedavi 6ncesine gore art-
t1g1 gérulmistir. Obezite ile iligkili biylimede hizlanmanin
altinda yatan mekanizmalar hala tam olarak anlagilamamis-
tir. Ancak bu durumun adipositler tarafindan salgilanan ge-
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sitli faktorlerle iliskili oldugu tahmin edilmektedir (34). Obe-
zitede artan insilinin IGF-1 dizeyini artirdigl, bu sekilde
kondrositlerin proliferasyon ve farklilasmasini artirarak li-
neer biylmeye yol acgtigi gosterilmistir ( 34-37). Ayrica
obez ¢ocuklarda artan leptin diizeyinin de biyime hormon
sekresyonunu artirarak kemik matiirasyonuna yol agtigi ra-
por edilmistir (38). insiilin ve leptin disinda obez cocuklarda
aromatizasyonun arttigi ve bu nedenle androjenlerin 6stro-
jene donuserek epifiz proliferasyonuna sebep oldugu bil-
dirilmistir. Bu da lineer biiyimede hizlanmaya yol agmakta-
dir (34) Calismamizda insulin, leptin ve IGF-1 dlzeylerinin
Olgimi yapilmamistir.  Ancak obez veya kilolu olgulari-
mizda GnRH analog tedavisine ragmen boy SDS artisinin in-
salin, IGF-1 ve leptin ile iliskili olabilecegini dislinmekteyiz.
Calismamizin bazi kisithiliklari vardi. Bunlardan bazilari ¢alis-
manin retrospektif olarak dizayn edilmesi ve kontrol gru-
bundan yoksun olmasiydi. Ek olarak, hastalarin fiziksel akti-
vite ve beslenme aligkanliklari gibi yagam tarzlarini arastir-
madik. insiilin ve IGF-1 dizeyleri gibi obezite ile ilgili hor-
monal parametreler bakilmadi. Bu nedenle, obez veya ki-
lolu grupta GnRH analog tedavisi altinda iken artan boy
SDS’nin nedeni net degildir.

Sonug olarak, SPP’li kiz cocuklarinda bir yillik GnRH analogu
tedavisinin, baslangigta zayif veya normal kilolu olanlarda
kilo artisi riski ile iliskili oldugunu, baslangicta kilolu veya
obez olan hastalarda ise kilo Gizerinde anlamli bir etki gos-
termedigini bulduk. Tedavi baslangicinda kilolu veya obez
olanlarda kilonun korunmus olmasi, bu hastalara onerilen
diyet ve egzersiz programlari ve bu programlara uyum ile
iliskili olabilir. GnRH analoglarinin kullanildigi tedavi siireg-
lerinde, meydana gelebilecek olasi kilo artiglari agisindan ai-
leler bilgilendirilmeli ve gereklilik halinde diyet ve egzersiz
programlarinin yapilmasi saglanmalidir.

Etik onam: Calisma icin Gazi Yasargil Egitim ve Arastirma Hasta-
nesinde Klinik Arastirmalar Etik Kurulu tarafindan onay alindi
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Abstract Corresponding Author/ Sorumlu Yazar
Background: The use of technological devices for more than a certain number of hours in daily life causes Dr. Gokge BAGCI UZUN

some anatomical changes in the human body. The aim of this study was to determine the changes that may Alacakapi Mahallesi Kirkgoz Caddesi No:70
occur in the range of motion in the wrist depending on the duration of computer use and to perform exami- P.K. 44210 Battalgazi / MALATYA, TURKIYE

nations on the wrist.

Materials and Methods: In the study conducted on university students, a questionnaire was used to obtain
demographic information, a tape measure, a manual muscle test, and a universal goniometer with a sensitivity
of 1 degree, and measurements were made with 198 volunteer participants. The data and analysis of the
study were performed and evaluated with SPSS (Statistical Program in Social Sciences) 25 program. Received / Gelis tarihi: 12.10.2022
Results: In this study conducted on university students, an increase in radial and ulnar deviation degrees due

to computer use was found (p<0.05). A statistically significant difference was found between the groups Accepted / Kabul tarihi: 20.03.2023
(those who used computers for less than 3 hours and more than 3 hours) according to the E-sports (E: Elec-

tronic) status of the participants (p<0.05). There was no statistically signif.icant. difference between the groups DOI: 10.35440/hutfd.1188057
(those who used computers for less than 3 hours and more than 3 hours) in wrist circumference measurement

(p>0.05).

Conclusions: We believe that knowing the radial and ulnar goniometric angles of the wrist will guide clinicians

in wrist fractures and wrist analysis.

E-mail: gokce.bagciuzun@ozal.edu.tr

Key Words: Wrist, Radial deviation, Ulnar deviation, Goniometer

0Oz

Amag: Glnluk hayatta belirli bir saatten fazla teknolojik cihaz kullanimi insan viicudunda bazi anatomik degisi-
kliklere neden olmaktadir. Bu ¢alismanin amaci bilgisayar kullanim siiresine bagl olarak el bilegindeki hareket
acikliginda olusabilecek degisiklikleri belirlemek ve el bileginde incelemeler yapmaktir.Humerus'un distalinde
bazen goriilen foramen supratrochleare ve processus supracondylaris nadir goriilen varyasyonlardir. Foramen
supratrochlearis; fossa coronoid ve fossa olecranon arasinda gorilebilir. Bazen de foramen yari saydam olarak
gorildugu icin osteolitik bir lezyon olarak tanimlanir ve yanlis teshise neden olabilir. Bu ¢alismanin amaci hu-
merus’taki foramen supratrochlearis ve processus supracondylaris’in Tirk populasyonuna ait prevelansini ve
morfolojisini tanimlamaktir.

Materyal ve Metod: Universite dgrencileri lizerinde yapilan calismada 198 goniillii katilimci ile yapilan
¢alismada demografik bilgilerin alindigi anket, mezura, manuel kas testi ve 1 derece hassasiyette universal
gonyometre kullanilarak lgimler yapilmistir. Arastirmanin verileri ve analizleri SPSS (Statistical Program in
Social Sciences) 25 programi ile gergeklestirilmis ve degerlendirilmistir.

Bulgular: Universite 6grencileri {izerinde yapilan bu calismada bilgisayar kullanimina bagli radial ve ulnar de-
viasyon derecelerinde artis saptanmistir (p<0.05). Calismaya alinan katilimcilarin E-spor (E: Elektronik) duru-
muna gore gruplar (3 saatten az ve daha uzun siire bilgisayar kullananlar) arasinda istatistiksel olarak anlamli
fark bulundu (p<0.05). Bilek gevresi 6lgimiinde gruplar (3 saatten az ve daha uzun sure bilgisayar kullananlar)
arasinda istatistiksel olarak anlamli fark bulunamadi (p>0.05).

Sonug: El bileginin radial ve ulnar gonyometrik agilarinin bilinmesinin bilek kiriklarinda ve el bilegi analizinde
klinisyenlere yol gosterici olacagina inaniyoruz.

Anahtar Kelimeler: El bilegi, Radial deviasyon, Ulnar deviasyon, Gonyometre
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Introduction

Nowadays, technology is developing rapidly, and these de-
velopments offer us many products that make our daily lives
easier, and computers are at the forefront of these products
(1). The computers that have entered our lives enable us to
do our jobs easily and quickly. As a result, people work long
hours in front of the computer. While doing this work, they
perform operations such as pointing with the mouse and ty-
ping with the keyboard with the help of the upper extremity
and hand with continuous and repetitive movements, and
they continue their work by standing in a static position
while performing these operations (1,2).

These movements performed with the upper extremity are
performed with the help of the hand, which is one of the
important parts affecting the functionality of the upper
extremity. The hand is one of the most used organs in daily
life. With the combination of motor and sensory parameters
in hand, it provides more meaningful and more effective
movements in our daily life activities. In addition, the hand,
which is defined as an organ of knowledge and skill, fulfills
many functions in our daily life activities (3,4).

The main functions of the hand are reaching, holding/gras-
ping and carrying/lifting. In computer use, it plays a very im-
portant role in function and skill. The shoulder, elbow, and
wrist joints are important structures in fulfilling the functio-
nal function of the hand by ensuring proper positioning of
the hand in space. Compared to other body parts, the hand
is a complicated region in terms of muscle attachments,
bone structures, and neurovascular organization. The wrist,
which has a complex anatomical structure, is very important
in upper extremity functionality. Bunnell defines the wrist as
a key joint and states that the wrist is important in the func-
tion of the hand both because it forms a fixed structure and
because it provides mobility. Depending on continuous and
repetitive use, many physiological and anatomical changes
occur in hand and wrist in this process (5).

People use some body parts more frequently and place
more strain on them through repetitive motions in both
sports and daily life. Overuse also affects bone tissues. De-
generative changes in the bone structure in the continuo-
usly used area can cause more severe changes in the muscle
and nerve tissue, which we describe as soft tissue. It also ca-
uses morphological changes in the used bone, muscle,
nerve, and joints. These changes may be positive such as hy-
pertrophy and increased strength in muscles, or negative
such as decreased nerve conduction velocity and joint dege-
neration (6).

It is also known that the continuous and repetitive use of
technological products over a certain time in daily life causes
some changes in the human body and causes some prob-
lems. In this respect, many changes and problems can be
seen in body structures due to computer use, which is quite
common, especially among young people in the educational
age (1). Before using the computer, an ordinary student
used to contract different muscle groups by doing many dif-
ferent activities, such as reading and writing. Accordingly,
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the person's body posture would constantly change. Today,
however, the opposite is happening in this process. (2).

The mouse and touchpads we use on computers enable us
to use computers more effectively, but they cause repetitive
movements in the upper extremities. Depending on the use
of these devices, repetitive radial and ulnar deviation (ab-
duction) movements occur in the wrist. (Radial and ulnar de-
viation: It means moving away from the midline of the hand
attached to the wrist towards the radial or ulnar bone)
(6,7,8,9).

These movements occur between certain normal openings
with the help of joints and muscles in our body. These ranges
are called a range of motion (ROM). ROM measurement is
widely used in the diagnosis of musculoskeletal diseases and
evaluation of the course of treatment. The most frequently
referred source for mean ROM values is the American Aca-
demy of Orthopedic Surgeons' handbook (10). Most of the
studies on range of motion have been conducted in western
societies, and we will conduct our study in Anatolian society
(8,9).

The aim of this study is to compare radial and ulnar devia-
tion (abduction) values with wrist range of motion in univer-
sity students with the values of the American Academy of
Orthopaedic Surgeons.

Materials and Methods

Our study was carried out on 198 university student volun-
teers, 84 males and 114 females aged 18-24, who filled out
the informed consent form. The consent of the participants
for our study was obtained from Malatya Turgut Ozal Uni-
versity Non-Interventional Clinical Research Ethics Commit-
tee numbered 2022/74. Healthy individuals without any
complaints were included in the study. However, the study
did not include individuals with any deformity in the wrist or
hand using a computer for six consecutive hours or more.
Our study consists of two groups.

1st group; 99 people who use computers for 3 hours or more
a day, 48.51% male, 51.49% female (11)

2nd group; 99 people who use computers less than 3 hours
a day, 36.63% are male, 63.37 female (12)

In the demographic inquiry, the individuals' age, height, we-
ight, gender, Covid19 history, regular sports habits, daily
smoking, and e-sports status (e-sports is a sport based on
online games) were questioned.

Measurements

Measurements were made on the participants' dominant
hand using a Mouse or Touchpad. In addition, wrist radial
and ulnar deviation degree measurements, circumference
measurements, and manual muscle test values were recor-
ded.

Measuring the radial deviation of the wrist: Radial devia-
tion is narrowing the wrist angle from the midline to the ra-
dial side when the wrist is in the neutral position. According
to the American Society of Orthopedic Surgeons, the wrist
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radial deviation joint range of motion is 20 degrees. Gonio-
metric measurements were measured using a standard uni-
versal goniometer with 1-degree sensitivity. The pivot point
of the goniometer was placed at the midpoint of the carpo-
metacarpal joint, proximal to the 3rd metacarpal, while the
participant was sitting with the forearm pronated and the
volar side of the hand supported on the table. The fixed arm
of the goniometer is held parallel to the middle of the radius
and ulna. The movable arm of the goniometer was kept pa-
rallel to the third metacarpal bone, and the participant was
asked to move the wrist towards the radial side. The partici-
pants' value corresponding to the endpoint of the move-

ment was recorded (Fig. 1) (13).

Measurement of wrist ulnar deviation: Ulnar deviation is

narrowing the wrist angle from the midline to the ulnar side

when the wrist is in the neutral position. According to the

American Society of Orthopedic Surgeons, the wrist ulnar

deviation joint range of motion is 30 degrees. Goniometric

measurements were measured using a standard universal
goniometer with 1-degree sensitivity. The pivot point of the
goniometer was placed at the midpoint of the carpometa-
carpal joint, proximal to the 3rd metacarpal, while the parti-
cipant was sitting with the forearm pronated and the volar
side of the hand supported on the table. The fixed arm of
the goniometer is held parallel to the middle of the radius
and ulna. The movable arm of the goniometer was kept pa-
rallel to the third metacarpal bone, and the participant was
asked to move the wrist towards the ulnar side. The partici-
pant's value corresponding to the endpoint of the move-

ment is recorded (Fig. 2) (13).

Measurement of wrist circumference: The distance

between the lower parts of the styloid process of radius and

the styloid process of ulna was measured using a tape mea-
sure with 1 mm measurement sensitivity without pressing

on the soft tissue. In circumference measurements, the "0"

end of the tape measure was wrapped around the left hand

and the other side on the right hand, and the number over

the “0” point was recorded on the test form (Fig. 3) .

Manual muscle test: It is a test that evaluates muscle

strength without using any device. It is based on the evalua-

tion of motion in the context of gravity. Each muscle is tes-

ted with this principle (14,15).

- 5/5 (Full) muscle strength: After the tested muscle
completes its movement against gravity, it responds
with total resistance to the counterforce applied to it.

- 4/5 muscle strength: After the tested muscle completes
its movement against gravity, it regenerates even tho-
ugh it can resist the counterforce applied to it.

- 3/5 muscle strength: After the tested muscle completes
its movement against gravity, it regenerates without be-

pendent groups. Since the p-value will increase depen-
ding on the increase in the number of comparisons in the
variables with a difference, the Bonferroni corrected p-
value was used and calculated with "(0.05/binary compa-

Radial and Ulnar Deviation Measurements

ing able to show any resistance to the counter force app-
lied to it.

- 2/5 muscle strength: The tested muscle only completes
its movement when the effect of gravity is removed.

- 1/5 muscle strength: The tested muscle can not comp-
lete its movement even when the effect of gravity is re-
moved. It can only contracts.

- 0 muscle strength: The tested muscle can not show any
movement or contraction. Scoring was done in the value
ranges defined in figures (14,15).

In the wrist flexion muscle test, the participant is asked to

bring the wrist in the flexion direction, while a value of 4 is

given to the submaximal response to the resistance given
from the opposite side in the flexion direction and 5 to the

maximal response (Fig. 4) (14,15).

In the wrist extension muscle test, the participant is asked

to bring the wrist in the extension direction, while a value of

4 is given to the submaximal response to the resistance gi-

ven from the opposite side in the flexion direction and 5 to

the maximal response (Fig. 5) (14,15).

In the wrist ulnar deviation muscle test, the participant is as-

ked to bring the wrist in the direction of ulnar deviation,

while a value of 4 is given to the submaximal response to the
resistance given from the opposite side in the direction of

radial deviation, and 5 to the maximal response (Fig. 6)

(14,15).

In the wrist radial deviation muscle test, the participant is

asked to bring the wrist in the direction of radial deviation,

while a value of 4 is given to the submaximal response to the
resistance given from the opposite side in the direction of

ulnar deviation, and 5 to the maximal response (Fig. 7)

(14,15).

It was applied to the muscles performing the extension,

flexion, radial and ulnar deviation movements by giving de-

fined values in the 0-5 range (14,15).

All measurements were repeated three times to reduce the

margin of error in the measurements.

Statistical Analysis

The analysis of the data included in the research was carried
out with the SPSS (Statistical Program in Social Sciences) 25
program. The Kolmogorov Smirnow Test (14) was used
whether the study's data fit the normal distribution. The sig-
nificance level (p) for comparison tests was taken as 0.05.
Since the variables did not have a normal distribution
(p>0.05), the analysis was continued with non-parametric
test methods.

Since the assumption of normality was not provided in inde-
pendent paired groups, comparisons were made with the
Mann-Whitney U test. In addition, Kruskal Wallis test analy-
sis was performed for comparisons in multiple inde

rison)" (16). After the Kruskal-Wallis test, the p values ob-
tained by the Mann-Whitney test are compared with the
calculated p values, and the result is decided.

In the analysis of categorical data, chi-square (x2) analysis
was applied by creating cross tables.

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2023;20(1):111-121.

DOI: 10.35440/hutfd.1188057

113



Demirel et al. Radial and Ulnar Deviation Measurements

Figure 1 . Measurement of radial deviation of the wrist a: the wrist in the neutral position, b: measurement of the wrist at the end
point of the movement in radial deviation

Figure 2. Measurement of wrist ulnar deviation a: wrist in the neutral position, b: measurement of the wrist at the end point of
movement in ulnar deviation.
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R b 4 |
Figure 3. Wrist circumference measurement a: determining the lower part of the processus styloideus radii and processus styloideus
ulna, b: recording the number above the “0” point in wrist circumference measurement.

Figure 4. In the wrist flexion muscle test, a: the participant is positioned against gravity in the direction that the wrist will be resisted,
b: resistance is given in the direction of submaximal and maximal in the direction of extension while the participant flexes the wrist
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Figure 5. In the wrist extension muscle test, a: the participant is positioned against gravity in the direction that the wrist will be
resisted, b: resistance is given in the direction of submaximal and maximal flexion while the participant brings the wrist to extension.

Figure 6. In the wrist ulnar deviation muscle test, a: the participant is positioned to give resistance to the wrist, b: while the partici-
pant brings the wrist to the ulnar deviation, resistance is given in the direction of radial deviation, submaximally and maximally.
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Figure 7. In the wrist radial deviation muscle test, the participant is asked to bring the wrist in the direction of radial deviation, while
a value of 4 is given to the submaximal response to the resistance given from the opposite side in the direction of ulnar deviation,

and 5 to the maximal response

Results

Evaluation demographic information

Demographic information of the participants included in
the study was calculated as numbers and percentages in
qualitative data and as mean and standard deviation in qu-
antitative data. The results are given in the table below
(Table 1).

There was no statistically significant difference between
those who used a computer for less than 3 hours and more
than 3 hours according to the variables of gender, chronic
disease, smoking, age, and BMI in the participants included
in the study (p>0.05).

Participants were homogeneously distributed in groups ac-
cording to gender, chronic disease, smoking, age, and BMI
variables.

Comparison of variables according to groups

It was tested whether the participants included in the study
did regular sports or not, the hand using mouse, discomfort
in the wrist and e-sports history. The results are given in the
table below (Table 2).

Among the groups included in the study, there was no sta-
tistically significant difference in whether they did sports
regularly, the hand using mouse, and the discomfort in the
wrist, among the groups included in the study (p>0.05).
Comparison of wrist tests according to groups

It was tested whether there was a difference between the
groups (those who used a computer for less than 3 hours

and more than 3 hours) according to the radial deviati deg-
ree, ulnar deviation degree, and wrist circumference mea-
surements of the participants included in the study. The re-
sults are given in the table below (Table 4).

There was a statistically significant difference between the
groups (those who used a computer for less than 3 hours
and more than 3 hours) in the measurements of the degree
of radial deviation (p<0.05).

A statistically significant difference was found between the
groups (those who use a computer for less than 3 hours and
more than 3 hours) according to the e-sports status of the
participants included in the study (p<0.05).

Comparison of wrist tests according to groups

It was tested whether there was a difference between the
groups (those who used a computer for less than 3 hours
and more than three hours) according to the wrist flexion
manual muscle test, wrist extension manual muscle test,
wrist radial deviation manual muscle test and wrist ulnar
deviation manual muscle test status of the participants inc-
luded in the study. The results are given in the table below
(Table 3).

No statistically significant difference was found between
the groups according to the wrist flexion manual muscle
test, wrist extension manual muscle test, wrist radial devi-
ation manual muscle test and wrist ulnar deviation muscle
test status of the participants (those who use a computer
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for less than 3 hours and more than 3 hours) (p>0.05).
There was a statistically significant difference between the
groups (those who used a computer for less than 3 hours
and more than 3 hours) in the measurements of the degree

Radial and Ulnar Deviation Measurements

No statistically significant difference was found between
the groups (those who use a computer for less than 3 hours
and more than 3 hours) in the measurement of wrist cir-
cumference (p>0.05).

of ulnar deviation (p<0.05).

Table 1. Demographic information of the participants

Variable  Group Less Than Three Hours More Than Three Hours Total Test Value? p Value
n 63,000 51,000 114,000
Female
% 0,636 0,515 0,576
Sex 0,123 0,084
Male n 36,000 48,000 84,000
% 0,364 0,485 0,424
Yes n 4,000 10,000 14,000
i % 0,040 0,101 0,071
Cllmronlc % ), 2 4 -0,118 0,096
Disease No n 95,000 89,000 184,000
% 0,960 0,899 0,929
Yes n 37,000 37,000 74,000
% 0,374 0,374 0,374
Smokin - - - 0,000 1,000
& No n 62,000 62,000 124,000
% 0,626 0,626 0,626
Variable Avg * sd M (Min - Max) Mean + sd M (Min - Max) Test ValueP p Value
Age 20,71+ 1,69 21(18-24) 22,11+3,44  21,91(15,99-33,46) 4259,500 0,111
BMI 20,35+1,65 20(18-26) 47,19 + 245,09 22,83(15,63- 4358,500 0,175

2460,94)
n; number, %; percent, Avg; average, Test value®; Chi-square Test Value (x?) sd; standart deviation, Min; minimum point, max; maximum point, test
value®; Kruskal Wallis Test Value ,p value; statistical significance

Table 2. Comparison of Variables According to Groups

Less Than Three Three Hours

Variable Group Hours or More Total Test Value p Value
Yes n 26 36 62
i % 26,30% 36,40% 31,30%
Doing sports regularly " 73 63 136 -0,109 0,125
No
% 73,70% 63,60% 68,70%
Right n 91 92 183
% 91,90% 92,90% 92,40%
Hand using Mouse or touchpad r: 3 - 2 - 15 - -0,019 0,788
Left
€ % 8,10% 7,10% 7,60%
Yes n 0 1 1
9 0,007 1,009 0,507
Discomfort in the hand or wrist % ,00% ,00% 0% -0,071 0,316
No n 99 98 197
% 100,00% 99,00% 99,50%
Yes n 10 38 48
% 10,10% 38,40% 24,20%
E sport history : S - o - o - -0,330 0,001*
No
% 89,90% 61,60% 75,80%

n; number, %; percent, Test value; Chi square test value (x?), ,p value; statistical significance, *p<0,05; There is statistical significance between the
variables.
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Table 3. Comparison of Wrist Tests According to Groups

Radial and Ulnar Deviation Measurements

. Less Than Three Hours
Variable Group Three Hours or More Total Test Value p Value
1 5
Good a
B . ) % 4,00% 1,00% 2,50%
wrist flexion manual muscle testing 0,097 0,174
Normal a 8 193
% 96,00% 99,00% 97,50%
n 6 8
Good  —5/ 2,00% 6,10% 4,00%
wrist extension manual muscle testing 2 Al 2 Al -0,103 0,149
n 93 190
Normal
% 98,00% 93,90% 96,00%
. n 1 2
Medium
% 1,00% 1,00% 1,00%
i i jati 12 18
wrls.t radial deviation manual muscle Good n 0,105 0,332
testing % 6,10% 12,10% 9,10%
n 86 178
Normal
% 92,90% 86,90% 89,90%
2 6
X L. Good
wrist ulnar deviation manual muscle % 4,00% 2,00% 3,00%
R 0,059 0,407
testing n 97 192
Normal
% 96,00% 98,00% 97,00%
n; number, %; percent, Test value; Chi square test value (x?), ,p value; statistical significance
Table 4. Comparison of Wrist Tests by Groups
Measurements** Groups Avgt sd M (Min - Max) Test p Value
Less Tl_lh:l:'rghree 22,0953 21(11-41)
Radial Deviation Degree Three Hours or 2726,500 0,001*
25,91 + 5,06 26(12-42)
More
Less Lh;u”rsThree 33,11£5,65 33(20-48)
Ulnar Deviation Degree Three Hours or 2269,000 0,001*
39,27 £ 6,09 40(23-52)
More
Less Lh;u”rzhree 161,54+1552  158(135-207)
Wrist Circumference Measurement 4530,000 0,361
Three Hours or
More 162,6 £ 13,23 161(136-191)

sd; standart deviation, Avg; average, Min; minimum point, max; maximum point, test value; Mann Whitney Test Value, p value; statistical signifi-

cance, *p<0,05; There is statistical significance between the variables.

Discussion

The American Academy of Orthopaedic Surgeons' hand-
book is one of the oldest and most widely used sources
for normal range of motion. There are very few studies in
the literature investigating normal range of motion in he-
althy individuals (7,17,18). These studies were mostly
conducted with a sample group close to our participants.
Kouyoumdjian et al. studied 120 volunteer participants
for the clinical evaluation of hip rotation in adults. Roaas
and Andersson reported that they measured range of mo-
tion at the hip in 105 subjects, range of motion at the
knee in 90 subjects, and range of motion at the ankle in
96 subjects (19,20). We performed our study in 198 vo-
lunteer participants.

When the studies in the literature were examined, we did
not find enough information about the age, gender, race,

etc. of the population in which the measurements were
performed (7,21). Most of the existing studies are based
on measurement data in carpal tunnel syndrome, wrist
fractures, lymphedema and various neurologic disease
states. Different results have been reported in the litera-
ture regarding the relationship between gender and nor-
mal range of motion. Svenningsen et al. and Beighton et
al. reported that hip movements were more in women
(22,23). However, Fairbank et al. and Allander et al. found
no difference between men and women in terms of hip
movements (24,25). In our study, we found that gender
had no effect on normal range of motion.

When the BMI results of our study were compared with
other examples in the literature, Ake et al. reported that
a high BMl significantly decreased the flexion range in the
hip and knee (26). In our study, we did not find any statis-
tical difference in the range of motion of BMI results.
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Sahin, E. et al. reported that exercises were important
and that muscle strength, endurance and range of motion
increased with the help of exercises. In our study, we did
not find any statistically significant difference in the nor-
mal range of motion of exercising (27).

In Bornemark's study titled Success Factors for E-Sports
Games, when slow-playing games were compared with
fast-playing games, fast-playing games usually require a
high coordination and reaction time capacity. Meanwhile,
while the reaction time of video game players decreased,
their hand-eye coordination was found to increase and it
was stated that the players gained more dexterity (28).
Griffith et al. In the study named hand-eye motor coordi-
nation differences between e-sports players and non-pla-
yers, when 31 video game users and 31 individuals who
never played video games were compared, it was repor-
ted that the users had significantly better eye-hand motor
coordination (29). In these studies, there were no data on
range of motion, but studies on manual dexterity and eye
coordination were conducted. In our study, we found a
statistically significant difference in the range of motion
of the participants depending on the sport status.

Kibler et al. In a study of 39 elite tennis players, shoulder
joint internal rotation and external rotation range of mo-
tion were compared according to age. The included vo-
lunteer participants were divided into 14-16 years, 16-18
years and 18-21 years. As a result of this study, it was ob-
served that internal rotation and total rotation range of
motion decreased significantly with increasing age. In our
study, we did not find a statistically significant difference
in range of motion depending on age (30).

In a study by Anakwe et al, it was found that hand grip
strength increased in parallel with forearm circumference
measurements (31). Again, Stegink et al. compared hand
grip strength and finger grip strength with anthropomet-
ric measurements and found that these forces were posi-
tively correlated with arm and forearm circumference
measurements (32). In our study, a statistically significant
difference was found between wrist circumference mea-
surement and manual muscle test.

Conclusions

As a result of our study, the normal range of motion due
to computer use in healthy individuals is comparable to
the duration of computer use. The range of motion obser-
ved in the wrist during daily activities increases with com-
puter use. This angle value contributes positively to the
better evaluation of activity limitations caused by various
reasons in individuals who need wrist rehabilitation. We
believe that our study will contribute to clinicians, rese-
archers and the literature on the treatment of wrist frac-
tures, analysis of the wrist and appropriate treatment of
an unnatural range of motion.
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Oz

Amag: Magnezyum slilfat major aritmilerin engellenmesinde kullanilan 6nemli bir elektrolittir. Potasyum des-
tegine cevabi artirmak ve atriyal fibrilasyonun olusumunu engelleyebilmek igin magnezyum destegi kalp cer-
rahisinde genellikle tercih edilen bir uygulamadir. Bu calismamizda, kardiyopulmoner bypass ameliyati gegiren
hastalarda postoperatif aritmiler Gzerine magnezyumun etkisi arastirildi.

Materyal ve metod: Kardiyopulmoner bypass cerrahisi uygulanan otuz hasta galismaya dahil edildi ve rastgele
iki gruba ayrildi. Calisma grubundaki hastalarin (n=15) prime soliisyonu igerisine 10 cc magnezyum siilfat ek-
lendi. Kontrol grubundaki hastalarin (n=15) prime soliisyonu igerisine ise 5 cc magnezyum siilfat ilave edildi.
Magnezyum stilfat uygulanmadan 6nce preoperatif donemde, prime sollisyonuna magnezyum sulfat eklendik-
ten sonra intraoperatif dénemde ve postoperatif ilk 4 saat igerisinde kan érnekleri alindi.

Bulgular: Hastalarin demografik verilerinde ¢alisma ve kontrol grubu arasindaki fark istatistiksel olarak anlamli
bulunmadi. (p>0,05). Gruplar postoperatif donemde atriyal fibrilasyon agisindan karsilastirildiginda, galisma
grubunda atriyal fibrilasyon dahil major aritmi izlenmedi (P>0,05). Kontrol grubundaki hastalarin %33,3'tinde
atriyal fibrilasyon gorildi (P<0,05) ve istatistiksel olarak anlamli bulundu.

Sonug: Benzer demografik verileri olan ve kardiyopulmoner bypass ameliyati olacak hastalarda, kardiyopul-
moner bypass uygulamalarinda uygulanan ve prime soliisyonuna eklenen magnezyum silfat degerlerinin art-
tirlmasi ve hastaya daha yiiksek doz verilmesinin postoperatif atriyal fibrilasyon ve aritmiler Gzerine etkili ol-
dugunu disiinmekteyiz.

Anahtar Kelimeler: Magnezyum, Atriyal Fibrilasyon, Prime Sollisyon, Kalp-Akciger Makinesi, Kardiyopulmoner
Bypass

Abstract

Background: Magnesium sulfate is an important electrolyte used in the prevention of major arrhythmias. Mag-
nesium supplementation is generally preferred in cardiac surgery in order to increase the response to potas-
sium supplementation and to prevent the formation of atrial fibrillation. In this study, the effect of magnesium
on postoperative arrhythmias in patients undergoing cardiopulmonary bypass surgery was investigated.
Materials and Methods: Thirty patients who underwent cardiopulmonary bypass surgery were included in the
study and randomly divided into two groups. 10 cc magnesium sulfate was added to the prime solution of the
patients in the study group (n=15). 5 cc magnesium sulfate was added to the prime solution of the patients in
the control group (n=15). Blood samples were taken preoperatively before the application of magnesium sul-
fate, intraoperatively after adding magnesium sulfate to the prime solution, and within the first 4 hours post-
operatively.

Results: The difference between the study and control groups in the demographic data of the patients was
not found to be statistically significant. (p>0.05). When the groups were compared in terms of atrial fibrilla-
tion in the postoperative period, no major arrhythmias including atrial fibrillation were observed in the study
group (p>0.05). Atrial fibrillation was seen in 33.3% of the patients in the control group (p<0.05) and was
found to be statistically significant.

Conclusions: In patients with similar demographic data and who will undergo cardiopulmonary bypass surgery,
it is thought that increasing the magnesium sulfate values applied in cardiopulmonary bypass applications and
added to the prime solution and giving a higher dose to the patient are effective on postoperative atrial fibril-
lation and arrhythmias.

Key Words: Magnesium, Atrial Fibrillation, Prime Solution, Heart-Lung Pump, Cardiopulmonary Bypass
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Hacanli ve ark.

Giris

Kalbin pompalama, akcigerlerin gaz degisimi fonksiyonu-
nun belirli bir siire kalp-akciger makinesi ile viicut disinda
saglanmasina Kardiyopulmoner Bypass (KPB) denir (1). Ya-
pilan calismalarin cogunda, acik kalp cerrahisinde kullanilan
kalp-akciger makinesinin organlarda fonksiyon bozuklu-
guna ve 6lim oranlarinda artisa neden olan enfeksiyonu et-
kinlestirdigi aciklandi (2). Ayrica kan nonendotelyal yilizey
ile temas ettigi icin postoperatif hastalik ve 6lim oranlariyla
baglantili olarak sistemik inflamatuar yaniti aktive etmekte-
dir (3). KPB teknikleri ve hazirligi asamasinda birbirinden
farkli yaklasimlar ortaya konulmustur. Bu farkliliklarin se-
bepleri ve klinik sonuglar tizerinde meydana getirdigi etkiler
halen tam olarak aydinlatilamamistir. KPB igin ya da hasta-
nin durumu ve sartlari igin prime sollisyon igeriginin olustu-
rulmasi hakkinda net bir bilgi yoktur (4). Ancak prime solis-
yon KPB igin elzemdir. Clinkd tubing setlerdeki havanin ¢i-
karilmasi ve hemodillisyonun saglanmasi prime sollisyon ile
gerceklestiriimektedir.

Cogu arastirmada, KPB’' le ile gerceklestirilen kalp ameliyat-
larinin ardindan inflamatuar markirlarin yikseldigi ortaya
konulmustur ve bu markirlarin yiikselmesi organ yetmezli-
gini tetiklemektedir (5). Viicut disi dolasimdan dolayi diisiik
debi, sivi ve elektrolit [potasyum (K*), magnezyum (Mg**)
gibi] oransizligl, solunum yetmezligi, kanama, aritmiler, he-
moliz gibi komplikasyonlar gorilmektedir. Bu komplikas-
yonlara hastanin ikinci kez ameliyata girmesi, yas faktoru
vb. eslik eden diger faktorlerdir (6).

Mg, canli organizma da en fazla bulunan doérdiinci elektro-
littir (7). Canli hiicrelerinde gergeklesen metabolik tepkime-
lerin nispeten %80’ i Mg ile baglantilidir (8). 200 enzim igin
aktivator, 600’ den fazla enzimsel tepkimeler i¢in kofaktor
olarak rol oynar (9). Mg %5-15 fosfat, bikarbonat vb. anyon-
larla birlesim halinde, %20-30 proteine bagh halde, %55-70
iyonize seklinde bulunur (10). Uluslararasi kabul goren se-
rum magnezyumun referans araligi 0.75-0.95 mmol/L dir
(1.82-2.31 mg/dL) (11). Yuksek Mg (hipermagnezemi) sevi-
yeleri her zaman goriilmemektedir. Hipermagnezemide go6-
riilen semptomlar arasinda néromiskiiler belirtiler, bulanti,
kusma, kan basincinda disis ve kardiyotoksik etki yer alir.
Kardiyotoksik etki kalp durmasina bile neden olabilir. Bu so-
runlarin gecici ama acil ¢éziimii icin Ca?* tuzlarinin infiizyon
destegi saglanir (12).

Atriyal fibrilasyonun (AF) engellenmesinde ve iyilestirilme-
sinde Mg destegi genellikle tercih edilen bir uygulamadir.
Potasyum destegine cevabi artirmak (13) ve AF’ nin olusma
ihtimalini zayiflatmak icin Mg takviyesi gerceklestirilir (14).
Fakat, AF' nin engellenmesinin elektrolit destegiyle gercek-
lesebilecegini kanitlayan kuvvetli ispatlar mevcut degildir
(15).

Calismamizda, KPB cerrahisi gegiren hastalarda prime so-
lisyonuna farkli dozlarda magnezyum sulfat (MgSO4) ilave
ederek erken postoperatif AF ve aritmiler Gzerine etkisini
arastirdik.

Magnezyum ve Aritmi

Materyal ve Metod

Universitemizin Tip Fakdiltesi Etik Kurul izni (16.05.2007 ta-
rihli, 04 nolu oturum, HRU.0.01.00.00.101.5/56 sayili karar)
ve hastalarin yazili onaylari alindiktan sonra KPB cerrahisi
gerektiren 30 hasta ¢alismaya dahil edildi. Bu ¢alisma Hel-
sinki Deklarasyonunda belirtilen ilkelerine uygun olarak ya-
pildi.

GUnUmuzde dinya genelinde KPB’ da standart prime solis-
yon igerigini mannitol ve heparinin ilk sirada yer aldigi den-
geli kristalloid sollisyonlar olusturmaktadir (16). Klinigi-
mizde KPB icin yetiskin standart prime sollisyon icerigi;
1000 cc isolayt, 200-400 cc Laktath Ringer, 100+100 (giris-
cikis) cc Mannitol, 20 cc Sodyum bikarbonat, 5 cc MgS04,
1gr sefazolin® antibiyotik ve 1 cc heparinden olusmaktadir.
Yaptigimiz calismada, KPB’ ye alinacak hastalarin boy ve ki-
losuna uygun olarak oksijenator, tubing set ve kanil ¢aplari
belirlendi. KPB’ ye baslayabilmek icin aktif pthtilasma za-
mani (ACT) 480 saniye ve lizerinde olmasi heparin ile sag-
landi.

Calismaya alinan hastalar, ¢alisma ve kontrol grubu olarak
rastgele iki gruba ayrildi. Sonuglara olumsuz etkisinin olma-
masi i¢in major sistemik hastaligi (Troid, KOAH, Atelektazi
hastaligi gibi) bulunan hastalar arastirmaya alinmad..
Calisma grubu (n=15): Prime sollisyonu igerisine 10 cc
MgSO4 (1.5 g MgS04 / 10 ml enjeksiyonluk su) eklendi.
Kontrol grubu (n=15): Prime sollisyonu igerisine 5 cc
MgSO4 (1.5 g MgS04 / 10 ml enjeksiyonluk su) ilave edildi.
Oncelikle MgSO4 takviyesi yapilmadan preoperatif do-
nemde bitiin hastalardan kan 6rnegi alindi. Prime sollisyo-
nuna MgS04 eklendikten sonra intraoperatif donemde kros
klemp uygulamasi sonrasinda ve postoperatif ilk 4 saat ice-
risinde kan 6rnekleri alindi.

Calisma Kanlarinin Hazirlanmasi

Preoperatif, intraoperatif ve postoperatif zamanlarda has-
talardan alinan kan 6rnekleri, heparinlenmis jelsiz tiplere
aktarildi. Alinan bu kanlar hastanemizin biyokimya labora-
tuvarinda 4000 rpm’ de 5 dk. santrifij edildi ve ayrilan
plazma kismi ependorf tiiplere aktarilarak -80°C’ de galisma
ginine kadar bekletildi. Calisma giini ependorflarin oda
Isisina gelmesinden sonra Roche’ nin Cobas integra 800 bi-
yokimya cihazinda Roche’ ye ait Mg kiti ile gahsildi.

istatistiksel analiz

SPSS 11.5 (IBM SPSS Inc, Chicago, IL, ABD) istatistik progra-
minda istatistiksel analizler yapildi. Normal dagilim Kolmo-
gorov Smirnov testi ve histogram ile belirlendi. Non-para-
metrik testler hesaplamalarda kullanildi. Kategorik degis-
kenler n (%) olarak ifade edildi. Kategorik degiskenlerin
gruplari arasindaki farki belirlemek icin Ki-Kare testi kulla-
nildi ve p<0.05 istatistiksel olarak anlaml kabul edildi. St-
rekli degiskenlerin farklari, ¢calisma ve kontrol grubu icin
Mann Whitney-U testi kullanildi.
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Bulgular

Tablo 1’ de kontrol ve galisma gruplarindaki toplam 30 has-
tanin demografik verileri incelendiginde cinsiyet ve yas
oranlarinin grup icindeki ylizdelik dagilimlari benzerlik gos-
termektedir. Bu ylizden demografik veriler istatistiksel ola-
rak anlamh bulunmadi (p>0.05).

Tablo 2’ de kontrol ve galisma gruplarindan farkli zaman-
larda alinan kan 6rneklerinde ortalama Mg degerlerinin da-
gilimi incelendi (Sekil 1).

Ayrica Tablo 3’ de kontrol ve galisma gruplarinin yas, viicut

Tablo 1. Hastalarin Demografik Bulgulari

Magnezyum ve Aritmi

1sisi, kros klemp ve toplam bypass siirelerinin ortalamalari
hesaplandi. Elde edilen sonuglar istatistiksel olarak anlamli
gorilmedi (p>0.05).

Tablo 4’ de AF' nin gruplara gore dagilimi incelendiginde,
calisma grubundaki 15 hastada AF goériilmez iken; kontrol
grubundaki 15 hastanin 5'inde AF goézlendi. Toplam hasta
sayisina (30) gore AF insidansi %16,7 olarak bulundu. Kont-
rol grubundaki (n=15) hasta sayisina gore ise AF insidansi
%33,3 olarak hesaplandi. AF ile Mg arasindaki iliski p<0,05
oldugu igin istatistiksel olarak anlamli bulundu.

Cinsiyet (K/E) Yas P-degeri
Kontrol Grubu (n=15) 10/5 55.4 +13.9 p>0.05
Calisma Grubu (n=15) 5/10 435+135 p>0.05
Total (n=30) 15/15 49.45+13.7 p>0.05

E: erkek, K: kadin, n: érnek sayisi

Kontrol Grubu

Caligma Grubu

B Preoperatif

O Intraoperatif
B Postoperatif

Sekil 1. Kontrol ve Calisma Gruplarinin Preoperatif-intraoperatif-Postoperatif Mg Degerleri

Tablo 2. Gruplarda Preoperatif, intraoperatif ve Postoperatif Ortalama Mg Degerleri

MAGNEZYUM Kontrol Grubu (n=15) Calisma Grubu (n=15)
Preoperatif 2.25+1.0 1.59+0.43
intraoperatif 3.6+1.5 3.49+1.32
Postoperatif 3.12+0.87 2.72 £ 0.59
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Magnezyum ve Aritmi

Tablo 3. Kontrol ve Calisma Gruplarinin Tanimlayici istatistikleri

Kontrol Grubu

Calisma Grubu

Min. Max. Mean Sd. Min. Max. Mean Sd. P-degeri
Yas 47.00 73.00 64.0667 7.01495 46.00 75.00 59.5714 8.30861 p>0.05
Isi 28.00 30.00 29.0000 0.75593 25.00 32.00 29.3333 1.54303 p>0.05
Kros
klemp 20.00 40.00 31.2857 5.45551 8.00 49.00 27.7333 10.41610 p>0.05
Total 45.00 82.00 62.2857 10.90115 20.00 84.00 55.5333 15.93678 p>0.05
Tablo 4. Atriyal Fibrilasyonun Kontrol ve Calisma Gruplarindaki Dagilimi
Kontrol Grubu (n=15) Calisma Grubu (n=15) P-degeri
AF goriilen
hasta sayisi 5 0 p<0.05
AF % %33,3 %0,0 p<0.05
Total % (n=30) %16,7 %0,0 p<0.05

Sd: standart sapma  AF: atriyal fibrilasyon, %: yiizdelik

Tartisma

Mg eksikligi olarak tanimlanan hipomagnezemi, doku ve li-
poprotein peroksidasyonu ve eritrositlerde artisin da yer al-
digi, kardiyovaskiler hastaliklarin (KVH) olusumunda ve ge-
lisiminde etken olan oksidatif stres yogunlugunun artmasina
neden olmaktadir (17). Ote yandan, tam tersi bir durum olan
hipermagnezeminin KVH' li hastalarda Mg diizeyi 2,3 mg/dL'
ye ulastigl veya bunun tzerine ¢iktiginda agir hastane 6lim-
leri ile iliskili oldugu gosterilmistir (18).

Amerikan Kalp Dernegi ve Amerikan Kardiyoloji Koleji'nin
torsades de pointes'in engellenmesi ve iyilestirilmesi ama-
ciyla son bilgilendirmelerinde, tasikardi icin Mg ve K destegi
onerilmistir (19). Chrysant ve ark.’ lari yaptiklari calismanin
sonucunda, Mg dlizeyi olmasi gereken araliklarda tutulursa
birtakim hastaliklarin olusumunu engelleyecegi belirtilmis-
tir. Hipomagnezeminin hipertansiyon, kalp yetmeazligi (KY),
KVH ve ciddi kardiyak aritmilerin meydana gelmesiyle iliskili
oldugu gosterilmistir (20). Salaminia ve ark.” lari, ventrikiler
ve supraventrikiler aritmilerin engellenmesinde MgS04’ (in
guvenli ve etkili bir sekilde kullanilabilecegini bildirmislerdir
(21). Fairley ve ark.” lari yaptiklari gcalismada, kardiyak cer-
rahi sonrasi Mg destegi ile ilgili olarak AF’ nin olusumunu
azalttig), fakat diger aritmileri engelleyebildigini soylemek
icin sinirli calisma sonuglari oldugu agiklanmistir (22). Khan
ve ark.” lariise, hipomagnezeminin, KVH olmayan bireylerde
AF’ nin olusum sireciyle baglantili oldugunu, fakat hem altta
yatan mekanizmalari agiklayabilmek hem de bulgularinin
desteklenebilmesi icin daha fazla arastirmanin yapilmasi ge-
rektigini sdylemislerdir (23). Chaudhary ve ark.” lari 6zellikle
postoperatif donemde Mg desteginin koroner arter bypass

graft’ 1 sonrasi postoperatif AF’ yi azaltmada etkili bir yon-
tem oldugunu agiklamislardir (24). Shah ve ark.” lari tarafin-
dan siganlar Gzerinde yapilan deneysel ¢alismanin sonugla-
rina gore, hipomagnezeminin vaskiiler, endotel ve kalp do-
kusu hicrelerinde mutasyonlara neden olabilecegi 6ne si-
ralmistlr (25). Montezano ve ark.” lart Mg' nin, vaskdler kal-
sifikasyon Uzerinde koruyucu rolii oldugunu ortaya koymus-
lardir (26). Hipomagnezemi ile kardiyak aritmilerin birbirle-
riyle baglantili oldugu belirtilmistir. Fakat hipokalemi ve di-
ger elektrolit bozukluklarinin eslik etmesi sebebiyle hipo-
magnezeminin patogenezine etkisi tamamen agiklanabilmis
degildir (19).

Negrea ve ark.” lari kronik bobrek hastaligi (KBH) olan hasta-
larda diisik Mg diizeyinin, AF olayiyla baglantili fakat bilegik
KVH (miyokard enfarktisu, kalp yetmezligi, periferik arter
hastaligi vb.) olaylariyla iliskili olmadigini bildirmislerdir (27).
Kardiyak aritmileri engellemede Mg’ nin; hiicre eneriji sevi-
yesinin artmasi, kalp kasi hicresi ve zarlarinin elektrolit yo-
gunluklarinin dengeli tutulmasi, Oksijeni rahatlikla kullana-
bilme diizeyine ¢ikabilme, kalsiyum antagonizmasi ve nérot-
ransmiter saliniminin azalmasi olabilecek etkileri arasindadir
(29).

Kesin sonuglarin bulunmamasi, Kardiyovaskiler Anestezi Uz-
manlari Dernegi/Avrupa Kardiyotorasik Anesteziyoloji Der-
negi tarafindan kalp cerrahisinden sonra gelisebilecek olan
AF' nin kontrol altinda tutulmasina yoénelik son dénemlerde
aciklanan ispatlara dayal rehberlerden K ve Mg desteginin
¢ikariimasina yol agmistir (28). Larsson ve ark.” lari genetik
olarak yuksek serum Mg duzeylerinin, AF’ nin azalmasiyla
iliskilendirilebilecegini, fakat elde edilen bu sonuglarin, bazi
sinirlamalardan dolayi sadece hipotez olarak kabul gérmesi
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gerektigi belirtilmistir (29). Bagheri ve ark.” lari tarafindan
yapilan prospektif ¢calismalarin analizine dayanarak, Mg tak-
viyesini KVH riski ve tiim nedenlere bagli 6limler ile iliskilen-
dirememislerdir (30). Howitt ve ark.” lari, postoperatif do-
nemde Mg takviyesinin AF olusumu olasiligini artirabilece-
gini ortaya koymuslardir. Postoperatif donemde elektrolit
yogunluklarinin yonetimi ve 6zellikle Mg eksikliginde deste-
gine yonelik uygulamalar i¢in daha fazla arastirmaya ihtiyag
oldugu belirtilmistir (31).

Calismamizda prime solilisyona eklenen MgSO4’ (in postope-
ratif aritmiyi onledigi goruldi. Ancak calismamizla ilgili bazi
sinirlamalar bulunmaktadir; 1. sinirlama: Calismaya dahil
edilen hasta sayisinin az olmasi, 2. sinirlama: Calisma tarihi
itibariyle hazirlama sollsyonu ve kardiyopleji tekniklerinin
farkhlasmasi, 3. sinirlama: Aritmiyi etkileyebilecek diger fak-
torlerin galismada dikkate alinmamasi. 4. sinirlama: Rastgele
segilen kontrol grubu hastalarindaki Mg degerinin ¢alisma
grubuna gore ameliyat 6ncesi ylksek bulunmasidir. Sonug
olarak; benzer demografik verilere sahip olan ve KPB ameli-
yati olacak hastalarda KPB uygulamalarinda uygulanan ve
prime sollsyona eklenen MgS04 degerlerinin arttirilmasi ve
hastaya daha yliksek doz verilmesinin postoperatif AF ve
aritmiler Uzerine etkili oldugu gorialdi. Prime sollisyon ige-
riklerinin gelisen ilaglarla sulandirilmasi bu tir ciddi ritim bo-
zukluklarinin 6nlenmesinde faydali olacagi duslincesindeyiz.
Bu konunun tam olarak aydinlatilabilmesi icin gelecekte
daha kapsamli galismalara ihtiya¢ duyulmaktadir.

Etik onam: Harran Universitesi Tip Fakiiltesi Etik Kurul izni
(16.05.2007 tarihli, 04 nolu oturum, HRU.0.01.00.00.101.5/56 sayili
karar) ve hastalarin yazili onaylari alindiktan sonra KPB cerrahisi
gerektiren 30 hasta ¢alismaya dahil edildi. Bu ¢alisma Helsinki Dek-
larasyonunda belirtilen ilkelerine uygun olarak yapild..

Yazar Katkilar:

Konsept: M.H.A., M.S.A., Y.H.

Literatiir Tarama: Y.H., E.E., R.D.

Tasarim: M.S.A., Y.H., R.D.

Veri toplama: Y.H., E.E., R.D.

Analiz ve yorum: M.S.A., Y.H.,

Makale yazimi: Y.H., E.E.

Elestirel incelenmesi: M.H.A., M.S.A.

Cikar Catismasi: Yazarlar arasinda ¢ikar ¢atismasi yoktur.

Finansal Destek: Bu calisma Harran Universitesi Bilimsel Arastirma
Projeleri Koordinasyon Birimi (HUBAP) 784 numarali projesi kapsa-
minda yiirttilmis ve desteklenmistir.

Kaynaklar

1. Aftabuddin M, Rajbhandhari N, Rahman MZ, Islam N,
Khan OS. Cardiopulmonary bypass induced hematolo-
gical changes in patients undergoing cardiac surgery.
Bangladesh Heart Journal. 2015;30(2):53-57.

2.  Merkle J, Daka A, Deppe AC, Wahlers T, Paunel-Gorgulu
A. High levels of cell-free DNA accurately predict late
acute kidney injury in patients after cardiac surgery.
PLoS One. 2019;14(6).

3. LiZ Fan G, Zheng X, Gong X, Chen T, Liu X, et al. Risk
factors and clinical significance of acute kidney injury

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Magnezyum ve Aritmi

after on-pump or off-pump coronary artery bypass
grafting: a propensity score-matched study. Interact
Cardiovasc Thorac Surg. 2019;28(6):893-9.

Miles LF, Coulson TG, Galhardo C, Falter F. Pump pri-
ming practices and anticoagulation in cardiac surgery:
results from the global cardiopulmonary bypass sur-
vey. Anesth Analg. 2017;125:1871-1877.

Sander M, von Heymann C, von Dossow V, Spaethe C,
Konertz WF, Jain U, et al. Increased interleukin-6 after
cardiac surgery predicts infection. Anesth Analg.
2006;102(6):1623-9.

Passaron AC, Silva MAM, Yoshida WB. Cardiopulmo-
nary bypass: development of John Gibbon's heart-lung
machine. Rev Bras Cir Cardiovasc. 2015;30(2):235-45.
Grober U, Schmidt J, Kisters K. Magnesium in Preven-
tion and Therapy. Nutrients. 2015:8199-8226.
Workinger JL, Doyle RP, Bortz J. Challenges in thediag-
nosis of magnesium status. Nutrients. 2018;10:1202.
Reddy ST, Soman SS, Yee J. Magnesium balanceand me-
asurement. Adv Chronic Kidney Dis 2018;25:224-9.
Jahnen-Dechent J, Ketteler M. Magnesium basics. Clin.
Kidney J. 2012;5:i3—-i14.

Nielsen FH, Johnson LAK. Data from controlled metabo-
licward studies provide guidance for the determination
of status indicators and dietary requirements for mag-
nesium. Biol Trace Elem Res. 2017;177:43-52.

Rude RK. Magnesium depletion and hypermagnesemia.
Primer Metab Bone Dis Disorders Miner Metab 1:
2008;Chapter 70:p.328.

Whang R, Whang DD, Ryan MP. Refractory potassium
repletion. A consequence of magnesium deficiency.
Arch Intern Med. 1992;152:40-5.

Raiten JM, Ghadimi K, Augoustides JGT, Ramakrishna H,
Patel PA, Weiss SJ, et al. Atrial fibrillation after cardiac
surgery: Clinical update on mechanisms and prophylac-
tic strategies. J Cardiothorac Vasc Anesth.
2015;29:806-16.

Campbell NG, Allen E, Sanders J, Swinson R, Birch S,
Sturgess J, et al. The impact of maintaining serum po-
tassium >/=3.6 mEqg/L vs >/=4.5 mEq/L on the incidence
of new-onset atrial fibrillation in the first 120 hours af-
ter isolated elective coronary artery bypass grafting—
Study protocol for a randomised feasibility trial for the
proposed Tight K randomized non-inferiority trial. Tri-
als. 2017;18:618.

Protsyk V, Rasmussen BS, Guarracino F, Erb J, Turton E,
Ender J. Fluid management in cardiac surgery: results of
a survey in European cardiac anesthesia departments. J
Cardiothorac Vasc Anesth. 2017;31:1624-1629.

Mazur A, Maier JAM, Rock E, Gueux E, Nowacki W,
Rayssiguier Y. Magnesium and the inflammatory res-
ponse: Potential physiopathological implications. Arch.
Biochem. Biophys. 2007;458:48-56.

Cheungpasitporn W, Thongprayoon C, Qian Q. Dysmag-
nesemia in Hospitalized Patients: Prevalence and Prog-
nostic Importance. Mayo Clin Proc. 2015;90(8):1001-
10.

Saver JL, Starkman S, Eckstein M, Stratton SJ, Pratt FD,
Hamilton S, et al. Prehospital use of magnesium sulfate
as neuroprotection in acute stroke. N. Engl. J. Med.
2015;372:528-536.

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2023;20(1):122-127.

DOI: 10.35440/hutfd.1253109

126



Hacanli ve ark.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2023;20(1):122-127.

Chrysant SG, Chrysant GS. Association of hypomagne-
semia with cardiovascular diseases and hypertension.
Int J Cardiol Hypertens. 2019;1:100005.

Salaminia S, Sayehmiri F, Angha P, Sayehmiri K, Mote-
dayen M. Evaluating the Effect of Magnesium Supple-
mentation and Cardiac Arrhythmias after Acute Coro-
nary Syndrome: A Systematic Review and Meta-Analy-
sis. BMC Cardiovasc. Disord. 2018;18:129.

Fairley JL, Zhang L, Glassford NJ, Bellomo R. Magnesium
status and magnesium therapy in cardiac surgery: A
systematic review and meta-analysis focusing on
arrhythmia prevention. J Crit Care. 2017;42:69-77.
Khan AM, Lubitz SA, Sullivan LM, Sun JX, Levy D, Vasan
RS, et al. Low serum magnesium and the development
of atrial fibrillation in the community: the Framingham
Heart Study. Circulation. 2013;127(1):33-8.

Chaudhary R, Garg J, Turagam M, Chaudhary R, Gupta
R, Nazir T, et al. Role of Prophylactic Magnesium Supp-
lementation in Prevention of Postoperative Atrial Fib-
rillation in Patients Undergoing Coronary Artery Bypass
Grafting: a Systematic Review and Meta-Analysis of 20
Randomized Controlled Trials. J Atr Fibrillation.
2019;12(1):2154.

Shah NC, Shah GJ, Li Z, Jiang XC, Altura BT, Altura BM.
Short-term magnesium deficiency downregulates telo-
merase, upregulates neutral sphingomyelinase and in-
duces oxidative DNA damage in cardiovascular tissues:
relevance to atherogenesis, cardiovascular diseases
and aging. Int J Clin Exp Med. 2014,7(3):497-514.
Montezano AC, Zimmerman D, Yusuf H, Burger D, Chig-
nalia AZ, Wadhera V, et al. Vascular Smooth Muscle Cell
Differentiation to an Osteogenic Phenotype Involves
TRPM7 Modulation by Magnesium. Hypertension.
2010;56:453-462.

Negrea L, Delozier SJ, Janes JL, Rahman M, Dobre M.
Serum Magnesium and Cardiovascular Outcomes and
Mortality in CKD: The Chronic Renal Insufficiency Co-
hort (CRIC). Kidney Med. 2021;3(2):183-192.

O'Brien B, Burrage PS, Ngai JY, Prutkin JM, Huang CC,
Xu X, et al. Society of Cardiovascular Anes-thesiolo-
gists/European Association of Cardiothoracic Anaest-
hetists practice advisory for the management of perio-
perative atrial fibrillation in patients undergoing car-
diac surgery. J Cardiothorac Vasc Anesth. 2019;33:12—-
26.

Larsson SC, Drca N, Michaélsson K. Serum Magnesium
and Calcium Levels and Risk of Atrial Fibrillation. Circ
Genom Precis Med. 2019;12(1):e002349.

Bagheri A, Naghshi S, Sadeghi O, Larijani B, Esmaillza-
deh A. Total, Dietary, and Supplemental Magnesium In-
takes and Risk of All-Cause, Cardiovascular, and Cancer
Mortality: A Systematic Review and Dose-Response
Meta-Analysis of Prospective Cohort Studies. Adv. Nutr.
2021;12:1196-1210.

Howitt SH, Grant SW, Campbell NG, Malagon |, McCol-
lum C. Are Serum Potassium and Magnesium Levels As-
sociated with Atrial Fibrillation After Cardiac Surgery?.
J Cardiothorac Vasc Anesth. 2020;34(5):1152-1159.

DOI: 10.35440/hutfd.1253109

Magnezyum ve Aritmi

127



Research Article / Arastirma Makalesi

Comparison of 3 Different Techniques in the Treatment of Pilonidal Sinus

Ali thsan ANADOLULU *?"=', Gonca GERCEL?

1Department of Pediatric Surgery, Mehmet Akif inan Training and Research Hospital, Sanhurfa, TURKIYE
2jstanbul Medeniyet University, Faculty of Medicine, Department of Pediatric Surgery, Goztepe Prof. Dr. Suleyman Yalcin

City Hospital Istanbul, TURKIYE
3Department of Pediatric Surgery, Sanliurfa Training and Research Hospital, Sanhurfa, TURKIYE

Abstract

Background: Pilonidal sinus (Ps) is an infectious disease characterized by pain, swelling, redness and discharge. Min-
imally invasive interventions that allow the patient to return to daily life more easily. In this study, it was aimed to
compare the surgical excision and primary suturing, liquid phenol application and laser application in Ps treatment.
Materials and Methods: The files of 358 patients diagnosed with Ps and operated in the years 2019-2022 were ret-
rospectively evaluated. The patients were divided into 3 groups. Group 1 consisted of 125 patients who underwent
surgical excision and primary suturing in 2019, group 2 of 194 patients who underwent liquid phenol in 2020-2021,
and group 3 of 39 patients who underwent laser in 2022. The patients were evaluated at the postoperative 7th day,
1st month and 3rd month outpatient policlinic control.

Results: A significant correlation was found between the groups and the development of infection (p<0.05). Infection
was detected in 30.4% of those in group 1, 15.5% of those in group 2 and 10.3% of those in group 3. Recurrence was
detected in 25 (20%) in group 1, 24 (12.2%) in group 2, and 3 (7.7%) in group 3. However, no significant relationship
was found between the groups and recurrence (p>0.05). Recurrence was observed in 14 (36.8%) of 38 patients with
infection in group 1, 18 (60%) of 30 patients with infection in group 2, and 2 (50%) of 4 patients with infection in
group 3. A significant relationship was found between infection and recurrence (p<0.05). Recurrence is positive in
6.3% of infection-negative patients and 47.2% of infection-positive patients. The mean hospital stay was 1.7 £ 1.16
days for surgical excision and 110 days for those who received liquid phenol, while it was 1+0 day for patients who
had laser treatment. The lenght of stay rate of group 1 was found to be significantly higher than groups 2 and 3
(p<0.05).

Conclusions: Rapid recovery, short operative time, low complication and recurrence rates have increased the ten-
dency for minimally invasive methods. Liquid phenol application and laser application may be preferred over surgical
excision and primary suturing in terms of shorter hospital stay and rapid recovery. The presence of infection may
cause recurrence regardless of the surgical method used in the treatment. Postoperative infection follow-up of pa-
tients is important to reduce recurrence rates.

Key Words: Pilonidal sinus, child, Laser, Phenol

0z

Amag: Pilonidal sinus (Ps) agri, sislik, kizariklik ve akinti ile karakterize enfeksiyoz ve inflamatuar bir hastaliktir. Te-
davide hastanin giinlik yasamina daha kolay geri donmesini saglayan minimal invaziv girisimler popdulerdir. Bu
¢alismada bir cerrahin pediatrik hastalarda donemsel tercih ettigi cerrahi eksizyon ve primer sitiirasyon, sivi fenol
uygulamasi ve lazer uygulamasinin postoperatif takipleri, enfeksiyon ve nlks oranlari agisindan karsilastiriimasi
amaglandi.

Materyal ve Metod: 2019-2022 yillarinda Ps tanisi alip opere edilen toplam 358 hastanin dosyalari geriye dénik
tarandi. Hastalar uygulanan cerrahi miidaheleye gore 3 gruba ayrildi. 2019 yilinda cerrahi eksizyon ve primer sitira-
syon yapilan 125 hasta grup 1, 2020-2021 yilinda sivi fenol uygulanan 194 hasta grup 2, 2022 yilinda lazer uygulanan
39 hasta ise grup 3’ U olusturdu. Hastalar postoperatif 7. giin, 1. ay ve 3. ay poliklinik kontroliinde degerlendirildi.
Bulgular: Gruplar ile enfeksiyon gelisimi arasinda anlamli bir iligki bulundu (p<0,05). Grup 1’ de olanlarin %30.4’Gnde,
grup 2’ de olanlarin %15,5’inde ve grup 3’ te olanlarin %10,3’ iinde enfeksiyon saptandi. Ek olarak, grup 1’ deki
hastalarin 25 (%20)’ inde, grup 2’ deki hastalarin 24 (%12.2)’ inde, grup 3’ deki hastalarin ise 3 (%7.7)" Uinde niks
saptandi. Ancak, gruplar ile niiks arasinda anlamli bir iligki bulunmadi (p>0,05). Grup 1’ de enfeksiyon saptanan 38
hastanin 14 (%36.8)’ tinde, grup 2’ de 30 hastanin 18 (%60)’ inde, grup 3’ de ise 4 hastanin 2 (%50)’ sinde niiks gorulda.
Enfeksiyon ile niks arasinda anlamli bir iliski saptandi (p<0,05). Enfeksiyon negatif olanlarin %6,3’ (inde, enfeksiyon
pozitif olanlarin %47,2’ sinde niiks pozitiftir. Ortalama hastanede kalis siiresi cerrahi eksizyon grubunda 1,7 + 1,16
gln, sivi fenol uygulanan hastalarda 1+0 giin, lazer tedavisi uygulananlar da ise 1+0 giin idi. Grup 1'in yatis siiresi grup
2 ve 3'e gore anlamli olarak yiiksek bulundu (p<0,05).

Sonug: Hizli iyilesme, ameliyat siresinin kisaligl, komplikasyon ve niiks oranlarinin az olmasi minimal invaziv yontem-
lere egilimi arttirmistir. Sivi fenol uygulamasi ve laser uygulamasi daha az hastanede yatis stiresi ve hizli iyilesme
saglanmasi agisindan cerrahi eksizyon ve primer siitiirasyona gore daha tercih edilebilir. Enfeksiyon varligi niks agi-
sindan tedavide kullanilan cerrahi yontemden bagimsiz olarak niiks olusumuna neden olabilir. Niks oranlarini dugir-
mek icin hastalarin postoperatif enfeksiyon takipleri 6nemlidir.

Anahtar Kelimeler: Pilonidal siniis, Cocuk, Lazer, Fenol
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Introduction

Pilonidal sinus (Ps) is an infectious and inflammatory disease
which occurs in the sacrococcygeal area, known to cause
pain, swelling, rash, and defluxion. Furthermore, it affects
men 3 times more than women (1). Among the factors
blamed in its etiology are obesity, poor hygiene, excessive
hairiness, sitting for a long time and genetic predisposition
(2).

Many forms of treatment have been described for Ps. These
include surgical excision, flap techniques, chemical injec-
tions, endoscopic approaches and laser application (3,4). To-
day, there is a trend towards minimally invasive interven-
tions such as chemical injections, endoscopic interventions
and laser applications that allow the patient to return to his
daily life more easily, rather than surgical excision and flap
methods, which require a long recovery period and require
postoperative care (5,6). Gold standard treatment has not
been defined. There is no clear consensus on which treat-
ment option will be determined according to which criteria
for which patient (6). In this study, it was aimed to compare
the surgical excision and primary suture, liquid phenol appli-
cation and laser application that a surgeon prefers periodi-
cally in pediatric patients in terms of postoperative follow-
up, infection and recurrence rates.

Materials and Methods

The files of a total of 358 adolescent patients who were di-
agnosed with Ps and operated between January 2019 and
April 2022 were reviewed retrospectively. A total of 399 sur-
gical interventions were performed on 358 patients. The pa-
tients were divided into 3 groups according to the surgical
intervention method applied according to the years. Group
1 consisted of 125 patients who underwent surgical excision
and primary suturing in 2019, group 2 of 194 patients who
underwent liquid phenol in 2020-2021, and group 3 of 39
patients who underwent laser in 2022. The groups were
evaluated in terms of demographic data, length of hospital
stay, postoperative follow-up, infection and recurrence
rates. Diagnosis, surgical intervention and follow-up of all
patients were performed by the same surgeon. Recurrence
was defined as abscess, infection or pain lasting for 3
months, while infection was defined as a foul-smelling dis-
charge, redness and pain at the incision site. Postoperative
wound closure, absence of infection and pain findings were
considered complete success. Oral antibiotics were started
in all patients with preoperative signs of infection. The pa-
tients underwent surgery after the signs of infection com-
pletely regressed. Patients who had been operated by dif-
ferent surgeons for Ps before the study dates were not in-
cluded in the study. All patients were advised to remove hair
from the Ps area on the morning of surgery. Patients who
underwent surgical excision and primary suturing were
given intravenous antibiotics preoperatively and during the
hospitalization, while a single preoperative dose of intrave-
nous antibiotic was administered to the phenol and laser
group. The patients who underwent surgical excision were

Comparison of the Treatment Techniques in Pilonidal Sinus

discharged with oral antibiotics and paracetamol, and the
patients who were treated with phenol and laser were dis-
charged with only oral paracetamol.

The patients were evaluated at the postoperative 7th day,
1st month and 3rd month outpatient policlinic control. Pa-
tients who did not come to the outpatient policlinic control
were notincluded in the study group. The wound sites of the
patients were evaluated in terms of infection and recur-
rence.

In 2019, surgical excision and primary suture were applied
to all patients, regardless of patient or disease. In 2020 and
2021, only liquid phenol was administered to all patients, re-
gardless of the number of sinus openings of Ps, the size of
the cavity and the patient. In the first three months of 2022,
only laser application was applied to all patients. Since all
the applications were performed by the same surgeon, the
interventions were made to the same standard for the pa-
tients in the same group. Secondary or tertiary surgeries
performed on patients with recurrence were performed
with the surgical technique adopted by the surgeon at that
time.

All of the interventional procedure was standardized for
each patient. While the patients were lying in the prone po-
sition, after local anesthesia, the hairs and foreign bodies in
the cavity were removed by entering the region with a clamp
one by one from each sinus mouth. If there were sinus
mouths close to each other, the mouths were joined with
the help of clamps (Figure 1). Before the laser application,
the sinus walls were brushed by entering with a brush spe-
cially produced for the procedure, and bleeding of the cavity
floor and walls was ensured. Then, the radial optical fiber
laser was inserted into the cavity or cavities one by one and
applied with 6 W energy, starting from the cavity floor. As it
was felt that the cavity walls were sticking together at the
base, the skin surface was reached (Figure 2). A total of 90 J
energy was applied for each centimeter of sinus tract. The
failure of the optical fiber laser to re-enter the sinus open-
ing, and the adhesion of the tissues to each other was ac-
cepted as an indication that the procedure was adequate.
After the operation area was wiped with povidone iodine, it
was covered with gauze. The patients were discharged 2
hours after the procedure.

All procedures performed were in accordance with the eth-
ical standards of the responsible committee on human ex-
perimentation (institutional and national) and with the Hel-
sinki Declaration of 1964 and later versions. This study was
approved by the Harran University, Clinical Research Ethics
Committee (approval number 2022/11-07) and written in-
formed consent for surgery was obtained from all patients.

Statistical Analysis

Statistical analysis was performed using the IBM SPSS Statis-
tics for Windows, Version 21.0. (Armonk, NY: IBM Corp.) The
demographic and clinical characteristics of the patients
were analyzed descriptively. The values of kurtosis and
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skewness obtained for age were found to be between +3  test. The relationship between categorical variables was an-
and -3 for normal distribution. Accordingly, the difference in  alyzed with the chi-square test. A p-value of less than 0.05
age according to the group was analyzed with the ANOVA  was considered as significant.

: )
[ S

Figure 1. P}eparation of the sinus openings with clamps before laser application

Figure 2. Demonstration of laser application
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Results

Of the 358 patients who were operated for Ps in 2019-2022,
235 (65.6%) were male and 123 (34.4%) were female. The
number of patients who underwent surgical excision and pri-
mary suturing in 2019 was 125 (34.9%). The number of pa-
tients who received liquid phenol in 2020 and 2021 was 194
(54.1%). The number of patients who underwent laser treat-
ment in the first 3 months of 2022 was 39 (10.8%). Age showed
a significant difference among the groups (p<0.05). The mean
age of those in group 1 was 15.10+£1.43, those in group 2 were
16.27+1.47 and those in group 3 was 16.51+1.57. Accordingly,
while the average age of those in group 3 is the highest, the
average of those in group 1 is the lowest.

The mean hospital stay was 1.7 + 1.16 days for surgical excision
while it was 110 days for those who received liquid phenol, and
it was 1+0 day for patients who had laser treatment. Length of
stay was significantly different among the groups (p<0.05).
Also, while 60.0% of those in group 1 had two day hospital
stay, 96.4% of those in group 2 and all of those in group 3 had
one day hospital stay. The lenght of stay rate of group 1 was
found to be significantly higher than groups 2 and 3 in the sub-
group analysis (p<0.05).

There was a significant relationship between the groups and
infection (p<0.05). Infection was found in 30.4% of those in
group 1, 15.5% of those in group 2, and 10.3% of those in group
3. The infection rate of group 1 was found to be significantly
higher than groups 2 and 3 in the subgroup analysis (p<0.05).
Oral antibiotics of the patients in the surgical excision group

Comparison of the Treatment Techniques in Pilonidal Sinus

were extended for 1 more week after surgery, while a single
preoperative dose of intravenous antibiotic was administered
to the phenol and laser group and were discharged with only
oral paracetamol. There was no patient whose infection find-
ings did not regress in the postoperative 2nd week policlinic
controls.

Recurrence was detected in 25 (20%) patients in group 1. Pa-
tients with recurrence at least 3 months after the first opera-
tion were operated again. A second surgical excision and pri-
mary suturing was performed in 13 of 25 patients, while liquid
phenol was applied in 12 of them in their secondary surgery.
Liquid phenol was applied in the secondary operations of the
12 patients who underwent liquid phenol application, as the
surgeon preferred only liquid phenol application during the
period of recurrence. Liquid phenol was applied to 2 patients
who underwent surgical excision 2 times and still recurrenced,
since the surgeon applied liquid phenol at that time. No recur-
rence was detected in the follow-ups. Secondary surgery rate
of group 1 was found to be significantly higher than groups 2
and 3 in the subgroup analysis (p<0.05). Recurrence was ob-
served in 24 (12.2%) patients in group 2. Liquid phenol was ap-
plied to all of them in the second operation. No recurrence was
observed in the follow-ups. In group 3, recurrence was de-
tected in 3 (7.7%) patients. Since the follow-up of the patients
was not completed, the secondary surgeries of the patients
were not performed. There was no statistically important rela-
tionship between the groups and recurrence (p>0.05) (Table
1).

Table 1. Relationship between the group and the gender, infection, recurrence rate, length of stay and secondary

surgical intervention

Group
Group 1 Group 2 Group 3 Total Chi-square p
n % N % n % n %
Male 87 69,6 125 644 23 590 235 656
Gend ' ' ' ' 1,763 0,414
ender Female 38 304 69 356 16 41,0 123 344 ' '
i Negative 87 69,6 164 845 35 89,7 286 79,9 R
Infection Positive 38 304 30 155 4 103 72 201 13,201 0,001
Negatve 100 80,0 170 87,6 36 92,3 306 855
R 5,209 0,074
ecurrence Positive 25 200 24 124 3 7,7 52 145
1,00 44 352 187 964 39 1000 270 754
Length of Stay 2,00 75 600 7 3,6 0 0,0 82 229
167,999  <0,001*
(day) 3,00 4 3,2 0 0,0 0 0,0 4 1,1 ' '
4,00 2 1,6 0 0,0 0 0,0 2 6
Phenol 12 480 24 1000 O 0,0 36 735
2nd Surger ! ! ! ! 14,424 <0,001*
argery Surgical 13 520 O 0,0 0 0,0 13 265

*p<0,05

Recurrence was seen in 14 (36.8%) of 38 patients with infec-
tion in group 1, 18 (60%) of 30 patients with infection in group
2, and 2 (50%) of 4 patients with infection in group 3 (Table 1).
There was a significant relationship between infection and re-
currence (p<0.05). Infection was present in 47.2% of the pa-
tients with recurrence and 6.3% had no infection (Table 2). The
relationships between infection and recurrence according to
groups are summarized in Table 3. 63.2% of the patients who
had infection but did not recurrence were in group 1, and

61.1% of the patients who had recurrenced without infection
were in group 1. 52.9% of the patients who had infection and
recurrence during their follow-up were in group 2, 59.0% of
the patients with no infection and no recurrence are in group
2. 5.9% of the group 3 patients also had infection and recur-
rence. According to the results of the analysis, there was a sta-
tistically important relationship between infection and recur-
rence and the groups (p<0.05).
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Table 2. Examining the relationship between infection and recurrence

Infection
Negative Positive Chi-square p
N % n %
Negative 268 93,7 38 52,8
< *
Recurrence Positive 18 63 34 47.2 74,347 0,001
*p<0,05

Table 3. Relationship between infection and recurrence according to groups

Infection - Recurrence

Infection (+) Re- Infection (+)

Infection (-)

Infection (-) Recur-

currence (+) Recurrence (-)  Recurrence (+) rence (-) Chi- square P
n % n % n % n %
Group 1 14 41,2 24 63,2 11 61,1 76 28,4
Groups Group 2 18 52,9 12 316 6 33,3 158 59,0 25,215 <0,001*
Group 3 2 5,9 2 5,3 1 5,6 34 12,7
*p<0,05
Discussion recovery period, and the delay of the patient's wound care

Ps is a disease that can lead to loss of workforce, absentee-
ism from school and alienation from social life (7). The fact
that the patient group evaluated in this study is the adoles-
cent age group emphasizes the importance of the choice of
the treatment method.

Many treatment modalities such as; open surgical primary
suturing, flap shifting, phenol application, endoscopic exci-
sion or laser have been described to date (8-10). Among the
reasons for the spread of minimally invasive methods that
started in the late 1900s are; easy applicability, adequacy of
success rates, good cosmetic results, short hospital stay, less
postoperative pain, and the fast return to social life (11,12).
In the study, the type of surgical intervention has evolved
towards minimally invasive over the years. As the surgeon
gained experience, one preferred less invasive treatment
method. Among the most effective factors in this orienta-
tion are; the rapid return of patients to social life, shorter
operation time, no difference between less invasive meth-
ods in terms of complications and recurrences. There are
publications in the literature comparing surgical excision
and phenol, surgical excision and laser methods (13,14).
What distinguishes the study from other studies in the liter-
ature is the comparison of 3 methods performed by the
same surgeon.

In the literature, the rate of infection in children after surgi-
cal excision and primary suturing is 30%, and 15% in phenol
application. In laser application, although there is no study
conducted in the pediatric age group, there are publications
detecting the infection rate of 9.5% in adult patients (15-17).
In this study, infection rates were found similar to the liter-
ature. Although the decrease in invasiveness in the treat-
ment is effective in decreasing the infection rate, intrave-
nous antibiotic administration to all patients regardless of
the treatment method may have decreased the incidence of
infection in minimally invasive methods compared to surgi-
cal excision. The necessity of postoperative dressing in sur-
gical excision, the need for suture removal and the longer

due to this may be effective in the high rate of infection.
Recurrence is quite common after Ps surgery. In the litera-
ture, recurrence has been reported in approximately 25% af-
ter surgical excision and approximately 10% after phenol
and laser application (3,13). In the study of Ufuk and col-
leagues (18) in which they compared the recurrence rates in
surgical excision and phenol application, although the recur-
rence rate was significantly lower in phenol application, in
our study, no significant difference was found between sur-
gical excision and phenol application, and also between phe-
nol application and laser application in terms of recurrence
rates. The fact that the number of patients in the study is
higher than the publications in the literature, the applica-
tions are performed by the same surgeon, the number of si-
nus openings, the application of the same surgical proce-
dure to each patient periodically, regardless of the width of
the cavity, are the positive aspects of this study. The appli-
cation of the same operation to every patient diagnosed
with Ps periodically contributes to the literature in terms of
allowing the comparison of the 3 techniques regardless of
the patient, disease and surgeon variables.

Body mass index, hygienic conditions, hair removal of the
area and treatment modalities were mostly evaluated in
cases of recurrence after ps surgery (19,20). The effect of
postoperative infection on recurrence is unknown. Since the
body mass index of the patients, which is also a limitation of
the study, is not known, it is difficult to say the effect of in-
fection on recurrence (21). However, as it was determined
in the study, the higher rate of recurrence, independent of
the treatment method applied in patients with infection,
suggests that the infection alone is significant in terms of
susceptibility to recurrence. When we examine the treat-
ment methods one by one, The use of antibiotics on postop-
erative patients after infection and/or surgical excision low-
ered chances of recurrence. On the other hand, the fact that
the surgical excision group had the highest recurrence rate
in the absence of infection among the 3 groups suggests that

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2023;20(1):128-134.

DOI: 10.35440/hutfd.1255295

132



Anadolulu & Gergel

the difficulty in postoperative care and prolonged treatment
period increase the susceptibility to recurrence. Again, as
seen in the study, the fact that the group in which phenol
was administered was the group with the highest rate of re-
currence when there was an infection and the group with
the least recurrence when there was no infection indicates
the necessity of discharging the patients with oral antibiotics
after minimally invasive methods. In our study, similar to the
literature, it was observed that infection formation after
minimally invasive applications increased the recurrence
susceptibility more than infection after surgical excision
(22,23).

The preferred secondary or tertiary surgeries in recurrent
cases are surgical excision, and in our study, the success of
phenol application in patients with recurrence after surgical
excision showed that surgical excision is not necessary in re-
current cases.

Conclusion

In current times, there are many invasive treatment meth-
ods used for pilonidal sinus. Laser application can be used
safely in the childhood age group. Minimally invasive meth-
ods are very promising in terms of surgical success and can
be preferred in both primary and recurrent cases. Liquid
phenol application and laser application may be preferred
over surgical excision and primary suturing in terms of
shorter hospital stay and rapid recovery. The presence of in-
fection may cause recurrence regardless of the surgical
method used in the treatment. Close follow-up and early
treatment of patients is important in terms of presence of
postoperative infection in order to reduce recurrence rates.
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Ebelik Boliimii Ogrencilerinin “Ebe” ve “Ebelik Meslegi” Kavramlarina Yénelik

Metaforlari
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Amag: Ebelik, hayatin en kritik anlarinda bilim, sanat ve etik degerleri butiinlestiren bir meslektir. Ebe ve ebe-
lik meslegi kavraminin gelecegin saglik profesyonelleri tarafindan nasil anlasildigi 6nemlidir. Bu baglamda,
arastirmanin amaci ebelik bolimu 6grencilerinin “ebe” ve “ebelik meslegi” kavramina iligkin sahip olduklari
algilari ve anlam diinyasinda nerede durdugunun metaforlar araciliglyla ortaya ¢ikarmaktir.

Materyal ve metod: Arastirma nitel arastirma yontemi ve olgu bilim deseninde ylrutulmustir. Arastirmanin
calisma grubunu 2021-2022 6gretim yilinin bahar déneminde 6grenim géren Mardin Artuklu Universitesi Ebe-
lik bélimu dgrencileri olugturmugtur. Arastirmanin verileri her 6grencinin, “Ebe, Ebelik mesledi/ ... gibidir/ben-
zemektedir. Ciinkd,...” climlesini tamamlamasiyla elde edilmistir. Arastirmaya 89 gonulli 6grenci katilmigtir.
Veriler icerik analizi ile ¢ozimlenmistir.

Bulgular: Arastirmanin sonuglarina gére 6grenciler ebe kavramina yonelik 39, ebe meslegine yonelik 53 farkl

o ” o« 1 a, " ou

metafor Gretmiglerdir. Ebe metaforlari “kutsal”, “ailenin bir Gyesi”, “rehber”, “gligli”, “yardimci”, “gok yonli”
seklinde alti kavramsal tema altinda toplanmistir. Ebelik meslegi ise “yol gosteren”, “spiritlel”, “intiya¢c duyu-
lan”, “kadim”, “cok yonlii” yonetici ve koruyucu” ve “gelecek vadeden” seklinde yedi tema altinda agiklanmis-
tir.

Sonug: Ebelik meslegi anne ve bebek saghgini gelistirmede temel bir disiplin oldugu igin 6grencilerin ebe ve

ebelik meslegi algilari oldukga 6nemlidir.

Anahtar Kelimeler: Metafor, Ebe, Ebelik, Ebelik 6grencileri

Abstract

Background: Midwifery is a profession that integrates scientific, artistic, and ethical values at the most critical
moments of a life. It is of importance how the concepts of “midwife” and “midwifery” are perceived by future
health professionals. In this context, the study aims to uncover through metaphors the midwifery students’
perceptions of the concepts “midwife” and “midwifery” and the standing of these concepts in their semantic
world.

Materials and Methods: The study was carried out in the pattern of qualitative research and phenomenology.
Study group consisted of the students at the Department of Midwifery, Mardin Artuklu University in the
spring term of the academic year 2021-2022. The data was obtained through each student completing the
sentence “Midwife/midwifery is like/looks like ... Because ...”. 89 students volunteered to participate in the
study. The data was analysed through content analysis.

Results: According to the study results, students generated 39 different metaphors for midwife and 53 for
midwifery. Metaphors for midwife are grouped under six conceptual themes, namely “blessed”, “a member

of the family”, “guide”, “strong”, “helpful”, and “versatile”. Metaphors for midwifery are explained under

seven themes, namely “guiding”, “spiritual”, “needed”, “ancient”, “versatile”, manager and protector" and
"promising".

Conclusions: Since midwifery is a fundamental discipline in improving maternal and infant health, students’
perceptions of midwife and midwifery are crucial.

Key Words: Metaphor, midwife, midwifery, midwifery students
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Giris

Sosyal gelismenin ve esitsizligin hassas gostergesi anne
oltimleridir ve bu durum saglik sisteminin isleyisini yansitan
kilit bir gostergedir (1). Anne olumleri, hakli olarak, gelismis
ve gelismekte olan dilinya arasindaki esitsizliklerin en keskin
ornegi olarak tanimlanmistir (2,3). Anne ve yenidogan sagl-
ginin iyilestirilmesi Binyil Kalkinma Hedeflerinin tamamlan-
mamis giindemlerinden biridir. Bu nedenle, Diinya Saglk Or-
giutt (WHO) 2020 raporunda ozellikle anne ve yenidogan
saghginin gelisimine vurgu yapmistir (4). Ebelik meslegi anne
ve bebegin saghgini gelistirmek icin en iyi bakimi saglama
sansina sahip meslek gruplari arasindadir (5). Lancet Ebelik
Serisi, ebelik bakimi olarak saglanan miidahalelerin, miida-
hale kapsami diizeyine bagli olarak, dusik ve orta gelirli Gl-
kelerde anne ve yenidogan 6limlerini ve 61t dogumlari %30-
80 oraninda azaltabilecegini géstermistir (6).

Ebelik, hayatin en kritik anlarinda bilim, sanat ve etik deger-
leri bitiinlestiren bir meslektir (7,8). Ebelik meslegi ve ebe-
nin rolii ile ilgili yazili kayrtlar MO 1446'ya kadar uzanmakta-
dir (9). Diinyanin ilk butiinciil meslegi olan ebelik, dogurgan-
ik ¢agl boyunca kadinlara destekleyici bakim saglamistir
(10,11,12). Meslekte zaman igcinde meydana gelen degisiklik-
lere ragmen, ebeligin degismeyen 6zelliklerinden biri de “ka-
dinla birlikte olma” kavramidir (13,14,15).

Uluslararasi Ebeler Konfederasyonu (International Confede-
ration of Midwives - ICM)'na gore ise “Ebelik meslegi ebele-
rin meslegidir ve sadece ebeler ebelik yapar. Ebelik diger sag-
lik meslekleri icerisinde benzersiz bir bilgi, beceri ve profes-
yonel tutumlar bitinligine sahip, kendi otonomisi igeri-
sinde etik ve hesap verilebilirlik diizeyinde uygulanan bir
meslektir. Ebelik, doga bilimleri ve sosyoloji gibi disiplinler-
den temel alan, ortak alanlar iceren ve saghk meslekleri ile
multidisipliner galismayi gerektiren 6zerk bir meslektir”(16).
Ebelik tanimi gbz 6nlne alindiginda ebelik egitiminin 6nemi
de ortaya konulabilir. Bir meslegin temel unsurlarini tanimla-
yan meslek teorisine gore, ebelik mesleginin bilimsel bir bilgi
birikimine, yetistirilmis becerilere ve etik kodlara dayandiril-
masinin saglanmasi blyik énem tasimaktadir. Uygulamali
bir disiplin olan ebelik alaninda uygulama yapmak lisans egi-
timi gerektirir. Ebelik lisans 6grencilerinin, meslegi tanima
acisindan lisans egitim slirecinde aldiklari dersler ve egitim
onemlidir. Bu egitim baglaminda 6grencilerin meslege ve
meslek elemanlarina yénelik tutumlari da gelismektedir. Ca-
lismada 6grencilerin ebe ve ebelik meslegi kavramlarina karsi
tutum, algi ve gorisleri metaforlar yoluyla elde edilmistir.
Akademik literatiirde ebelik bolimi 6grencileri ile ilgili bir-
ka¢ metafor galismasi vardir. Bu g¢alismalarda 6grencilerin;
dogum eylemine (17), anatomi dersine (18) ve ebelik ve diger
Universite 6grencilerinin ebe kavramina (19) yonelik meta-
forlari degerlendirilmistir. Bu arastirma ise farkli olarak ebe-
lik 6grencilerinin ebe ve ebelik meslegi kavramlarina yonelik
tutumlari tzerine derinlemesine bir sekilde yogunlasmistir.
Metafor kisaca “anlam transferi” seklinde tanimlanabilir
(20). Ayrica dilsel bir arag olan metaforlar olay, nesne ve ol-
gulari anlama ve agiklamada kullanilirlar. Boylelikle insanla

Ebelik Ogrencilerinin “Ebe” ve “Ebelik Mesledi” Metaforlari

rin diinyaya ve kendilerine doniik algilarini anlamak igin yar-
dimci olmaktadirlar (21). Metaforlarin birgok islevi vardir. Bil-
ginin ilerleme siirecine katkida bulunma (22), bireylerde di-
sinme derinligi olusturma (23), adlandirma, soyut kavramlar
olusturma, yonlendirme, yeni bilginin tretimi, psikolojik te-
sir, paradigmanin gesitlendirilmesi, iletisimsel ve egitsel etki
birakma (24) gibi islevleri en 6nemlileri olarak siralanabilir.
Literatlirde ebelik bolima 6grencilerinin hem ebe hem de
ebelik meslegine yonelik algilarinin metaforlarla ortaya ko-
nuldugu bir arastirmaya rastlaniimamistir. Bu arastirmaile li-
teratiire katki saglanmaya calisiimistir. Ogrencilerin ebe ve
ebelik meslegi metaforlari ile hem mesleklerine hem de ¢ali-
sacaklari meslek elemanina iliskin algilarini koymasi agisin-
dan bu arastirma 6nemlidir. Ayrica ¢alisma ebelik egitimi aglI-
sindan da katki saglayacaktir.

Bu baglamda, asagida belirtilen sorular cevaplandirilmaya
calisiimistir:

1. Ebelik bolimi 6grencileri “ebe” kavramina iligskin sahip ol-
duklari algilarini hangi metaforlar araciligiyla agiklamaktadir-
lar?

2. Ebelik bolimi 6grencileri “ebelik meslegi” kavramina ilis-
kin sahip olduklari algilarini hangi metaforlar araciligiyla acik-
lamaktadirlar?

3. Ebe ve ebelik meslegine iliskin olarak 6grenciler tarafindan
ileri surtilen metaforlar, ortak 6zellikleri bakimindan, hangi
temalar altinda toplanmaktadir?

Materyal ve Metod

Arastirmanin Tiirii: Bu arastirma, nitel arastirma yontemine
gore tasarlanmis, olgu bilim deseninde yirGtUlmustir. Bu
desen ile olaylar, deneyimler, algilar, yonelimler, kavramlar,
durumlar arastirilabilir (25).

Arastirmanin Yapildigi Yer: Arastirma Mardin Artuklu Uni-
versitesi Saglik Bilimleri Fakiltesinde 01.05.2022-30.05.2022
tarih araliginda yirGtalmastar.

Arastirmanin Calisma Grubu: Calisma grubunu 2021-2022
ogretim yilinin bahar déneminde 6grenim goéren Mardin Ar-
tuklu Universitesi Ebelik bélimii 6grencileri olusturmustur.
Arastirmaya 89 gonilliu 6grenci katilmistir. Katilimcilarin ta-
nitici bilgileri Tablo 1’dedir.

Calismaya katilan 6grencilerinin 58'i (%65,2) ebelik bolu-
mine isteyerek geldigini, 66’s1 (% 74,2) ise bolimden mem-
nun oldugunu ifade etmistir. Ogrencilerin sinif diizeylerinin
dagihmi birbirine yakindir. Katilimcilarin yaslari 18 ile 26 ara-
sinda degismektedir (M=21,01; SD=1,51).

Veri Toplama Araglari: Arastirmanin veri toplama araci arag-
tirmacilar tarafindan gelistirilen yari yapilandirilmis sorunun
kullanildigi metafor formu ve kisisel bilgi formudur. Kisisel
bilgi formu katilimcilarin yas, sinif diizeyleri, bélime isteye-
rek gelme durumlari ve bolime ait dislncelerine iliskin bil-
gilerin alinmasi amaciyla yer alan formdur. Metafor for-
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munda climle tamamlama kullaniimistir. Bu form bagla-
minda su cimleler kullaniimistir:

gibidir / benzemektedir.

.............................. gibidir/benze-

Tablo 1. Katiimcilarin tanitici bilgileri

Tanitici Bilgileri n %
Boliime isteyerek Gelme Durumu

Evet 58 65.2
Hayir 31 34.8
Sinif

1. Sinif 16 18
2. Sinif 26 29.2
3. Sinif 21 23.6
4. Sinif 26 29.2
Béliime ait Diiglince

Memnun 66 74.2
Memnun degil 4 4.5
Kismen memnun 12 135
Kararsiz 7 7.8
Toplam 89 100

Verilerin Analizi: Bu arastirmada nitel arastirmaya 6zgi me-
tafor analizi kullanilmistir. Bu yontemle bireylerin algilarinin
fenomenolojik olarak ortaya cikarilmasi amaglanmaktadir
(Yildirim & Simsek, 2013). Katilimcilarin trettikleri metaforlar
Excel programinda kodlanmistir. Daha sonra metaforlarin
frekanslari ve yiizdeleri hesaplanmistir. Uretilen metaforlar,
icerik analizi teknigi ile incelenmistir. Analizler, arastirmacilar
tarafindan akademik literatir perspektifinde yapilmistir. Ca-
lismanin gegerliligi ve glvenirligi icin uzman gorist ve dog-
rudan alintilara yer verilmistir. Uzman gorisi icin 2 ebelik
bolimii akademisyenine basvurulmustur. Kod ve temalar uz-
man goruslinden sonra karsilastirilmis ve temalara karar ve-
rilmistir. Katiimcilardan dogrudan alintilar da yapilmis ve ka-
tilimeilar 010, 037 seklinde kodlanmistir. Arastirma igin ge-
rekli etik kurul izni alinmistir.

Bulgular

Bu bolimde, 6grencilerin ebe ve ebelik meslegi kavramlari
tizerine olusturduklari metaforlar iki bolim seklinde sunulup
yorumlanmistir.

Ebe Kavramina iliskin Metaforlar

89 6grenci tarafindan ebe kavramina iliskin gelistirilen 39 de-
gisik kavram Uretmislerdir. Uretilen ebe metaforlari Tablo
2’de gosterilmistir. Tablo 2’de Uretilen metaforlarin ifade sik-
hginin 1 ile 14 arasinda degistigi ve en ¢ok Uretilen dért me-
taforun Melek (14), Anne (13), Glnes (8) ve Anne vyarisi (4)
oldugu tespit edilmistir. Bu metaforlar disinda Isik (3), Stiper
kahraman (3), Yildiz (3), Kralice (3), Gokkusagi (2), Sabir tasi
(2), Ailenin bir tiyesi (2), ikinci anne (2), Tanriga (2), Koruyucu
(2), Can yoldasi (2) ve Tilsimh el (2) metaforlari birden fazla
kisi tarafindan Gretilmistir.

Ebelik Ogrencilerinin “Ebe” ve “Ebelik Mesledi” Metaforlari

Tablo 2. Ogrencilerin ebe kavramina iliskin Grettikleri meta-
forlar

Metafor f Metafor f Metafor f
Melek 14  Koruyucu 2 Kutsal varlik 1
Anne 13 Canyoldasi 2 Doga ana 1
Glines 8 Tilsimli el 2 Nefes 1
Anne yarisi 4 Sihirbaz 1 Yardimci 1
Isik 3 Cansuyu 1 Sefkatli el 1
super 3 Pusula 1 Rehber 1
kahraman

Yildiz 3 Anne 1 Tarih 1

yardimcisi
Kralige 2 Su 1 Karinca 1
Gokkusagi 2 Dost 1 Dag 1
Sabir tasi 2 Kiz kardes 1 Bitki 1
Ailenin bir Gyesi 2 Danisma 1 Evren 1
ikinci anne 2 Sihirli el 1 Tanriganin
kolu
Tanriga 2 Gugli kadin 1 Yol gbsterici 1

Ebelik bélim 6grencilerinin ebe kavramina iliskin metafor-
lari cok kapsamlidir. Bu nedenle metaforlar igin alti ayri tema
olusturulmustur. Tablo 3’te ebe kavramina iliskin metaforlar
tematik olarak gosterilmistir. Ebe kavramina iliskin metafor-
larin ortak ozellikleri dikkate alinarak “kutsal”, “ailenin bir
Gyesi”, “rehber”, “glicli”, “yardimci” ve “cok yonli” seklinde
alti farkh tema altinda toplandigi goriilmektedir. Ebelik bo-
limi 6grencilerinin ebe kavramina yonelik Urettikleri ben-
zetmelerin en fazla yogunlastigi alan “kutsal” temasidir. Kati-
limcilarin %29,2’si ebe kavramina iliskin daha cok Ustiine tit-
renilen, tanrisal olan ve mukaddes vurgusunu 6n plana cika-
ran metaforlar kullanmistir. Ebeyi kutsal olarak géren ebe
adaylarinin asagida bu kullanimlardan bazilari verilmistir:
037: “Benim icin ebe melek gibidir. Ciinkii diinyaya gelen ilk
varligi gériir.”

056: “Benim icin ebe Tanrica gibidir. Ciinkii diinyaya gelecek
olan canlinin dogumuna yardim ediyor ve yénetiyor.”

051: “Benim icin ebe tilsimli el gibidir. Ciinkii her dokundugu
zaman yeni bir hayat canlanir.”

Ebe adaylarinin benzetmelerinin en fazla yogunlastigi ikinci
tema “ailenin bir Gyesi” (%25,8) temasidir. Katilimcilar bu-
rada ebeyi ailenin bir parcasi olarak gormektedirler. Tarihsel
olarak ebelerin ailenin bir Gyesi gorilmesi durumu ebelik b6-
limi 6grencilerinde de goriilmektedir. Bu baglamda kulla-
nimlardan bazilari su sekildedir:

040: “Benim icin ebe anne gibidir. Ciinkii dogum anindaki
duygularimi anlayan ve sefkat gésterir.”

040: “Benim icin ebe ikinci anne gibidir. Ciinkii bebek baki-
mini anneyle birlikte belli bir siire yapmaktadir.”

051: “Benim icin ebe ailenin bir iiyesi gibidir. Ciinkii en aci
cektigim ve mutlu giiniimde yanimdadir.”

Ebe adaylarinin bir kisminin ise ebe kavramini tanimlarken
aydinlatici ve yol gosteren “rehber” metaforlari kullandiklari
tespit edilmistir. Rehber temasi altinda 6ne gikan benzetme
ise glinestir. Ogrenciler ebeyi aydinlatan ve isik sagan olarak
gdrmektedir. Ornegin 066 kodlu katilimci bu durumu séyle
ifade etmektedir: “Benim igin ebe giines gibidir. Clnk{ anne
ve bebegin hayatini aydinlatir.” Ayrica katilimcilar isik, yildiz,
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yol gosterici, pusula, danisma ve rehber benzetmelerini de
kullanmiglardir. Bu metaforlarin gerekcelerindeki ortak
nokta ebenin yol gosterici olmasi, dogum oncesi ve sonra-
sinda bilgilendirici rol Gistlenmesidir. Ornegin 07 kodlu kati-

Ebelik Ogrencilerinin “Ebe” ve “Ebelik Mesledi” Metaforlari

limci “Benim igin ebe yildiz gibidir. Clink{i anne ve bebegi ay-
dinlatir.” seklinde ifade ederken 053 ise “Benim icin ebe yol
gosterici gibidir. Clinkl hayata geldigi ilk andan itibaren be-
begin yasamina yon verir” seklinde ebeyi tanimlamistir.

Tablo 3. Ogrencilerin ebe kavramina yonelik sahip olduklari metafor temalari

Metafor Frekansi Metafor Sayisi Yiizde
Temalar Metaforlar
() (n) (%)
Melek (14), Tanriga (2), Tilsimh el (2),
Sihirbaz (1), Sihirli el (1), Kutsal varlik (1),
Kutsal Doga ana (1), Sefkatli el (1), 26 11 292
Tanriganin kolu (1), Cansuyu (1), Tarih (1)
Anne (13), Anne yarisi (4), Ailenin bir Gyesi (2),
Ailenin bir Giyesi  ikinci anne (2), Kiz kardes (1), 23 6 25.8
Anne yardimcisi (1)
Glnes (8), Isik (3), Yildiz (3), Yol gosterici (1),
Rehber Pusula (1), Danisma (1), Rehber (1) 18 7 203
- Stiper kahraman (3), Kralige (2), Koruyucu (2),
Gl Dag (1), Guglu kadin (1), Karinca (1), 10 6 112
Yoldas (2), Su (1), Dost (1), Nefes (1),
Yardimci Yardimci (1), Bitki (1) 7 6 7:9
Cok yénlii Gokkusag (2), Sabir tasi (2), Evren (1) 5 3 5.6
TOPLAM 89 39 100

Ogrencilerin kullanmis olduklari metaforlarin en az yogun-
lastigl temalar “gligli” (%11,2), “yardimcl” (%7,9) ve “cok
yonlli” (%5,6) temalandir. Ebeyi gigli olarak goren 6gren-
ciler ebeyi sliiper kahraman, kralice, koruyucu, dag, gicll
kadin ve karinca metaforlari Gizerinden agiklamislardir. Bu
baglamda kullanimlardan bazilari su sekildedir:

044: “Benim i¢in ebe siiper kahraman gibidir. Ciinkii diin-
yaya bir mucize getirecek insanlara umut verir.”

&64: “Benim icin ebe kralige gibidir. Ciinkii cok zor ve kutsal
bir gérev.”

057: “Benim igin ebe koruyucu gibidir. Ciinkii bebedi koru-
mak icin elinden gelen her seyi yapmakla yiikiimliidiir.”
Ebeyi yardimci olarak goren katiimcilar can yoldasi, su,
dost, nefes, yardimci ve bitkiye benzettikleri tespit edilmis-
tir. Burada katilimcilar daha ¢ok ebenin anne ve bebege yar-
dim konusunu giindeme almislardir. Nitekim 043 bu du-
rumu “Benim igin ebe yoldas gibidir. Ciinkii kadin olarak ha-
yati boyunca yasadigi saglik ve mental agidan fikir danisa-
bilecegi ve durumlarina karsi éngériide bulunabilecek yol
arkadasidir” seklinde ifade ederken 015 ise “Benim igin ebe
su gibidir. Clinki yasam olanagini artirir” seklinde dislince-
lerini dile getirmistir. Ebe adaylarinin “ebe” kavramina yo6-
nelik metaforlarina iliskin kelime bulutu Resim 1’de goste-
rilmigtir.

Ebelik Mesledi Kavramina iliskin Metaforlar

89 6grenci tarafindan ebelik meslegine iliskin gelistirilen 53
farkli metafor kullanilmistir. Uretilen ebelik mesle§i meta-
forlari Tablo 4’te gosterilmistir. Tablo 4’te Uretilen metafor-
larin ifade edilme sikligi 1 ile 6 arasinda degismekte ve en
cok retilen bes metaforun Ogretmenlik (6), Giines (6), An-
nelik (6), Agag (5) ve Melek (4) oldugu tespit edilmistir. Bu
metaforlar disinda Mum (3), Su (3), Mesale (3), Kurtarici (3),

Ay (2), Okyanus (2), Yonetici (2), ilkyardim (2), 151k (2) ve Du-
var (2) metaforlari birden fazla kisi tarafindan tretilmistir.

\ (7(111(

Meleks'k

YI]dIZ L kahraman

Resim 1. Ebe adaylarinin “ebe” kavramina yonelik metafor-
larina iliskin kelime bulutu

Ebelik bolumi 6grencilerinin ebelik meslegine iliskin meta-
forlari gok kapsamlidir. Bu nedenle metaforlar igin yedi ayr
tema olusturulmustur. Tablo 5’'te ebelik meslegine iligkin
metaforlar tematik olarak gosterilmistir.

Ebelik meslegine iliskin metaforlar “yol gosteren”, “spiri-
tuel”, “intiya¢ duyulan”, “kadim”, “cok yonli”, “yonetici ve
koruyucu” ve “gelecek vadeden” seklinde yedi kavramsal
tema altinda toplanmistir. Ebe adaylarinin en fazla yogun-
lastigl tema “yol gosteren” temasidir. Ogrencilerin %28,1’i
ebelik mesleginin hastalara yol gosteren, egiten ve aydinla-
tan yonuni 6n plana gikarmislardir. Asagida ebelik mesle-
gini yol gosteren ve aydinlatan seklinde goren kullanimlar-
dan bazilari verilmistir.

O71: “Benim icin ebelik mesledi 6Gretmenlik gibidir. Ciinkii
annelere yeni dogan hakkinda bilgi verir.”

016: “Benim icin ebelik mesledi giines gibidir. Ciinkii hem
isitir hem aydinlatir hem de iyilestirir.”

” u
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027: “Benim icin ebelik mesle§i mum gibidir. Ciinkii ona ih-
tiya¢ duydugun anda etrafina 1sik sacar.”

Ebe adaylarinin ebelik meslegini tanimlarken kullandiklari
benzetmelerin yogunlastig ikinci tema ‘spiritiel’ (%19.1)
temasidir. Ogrenciler burada ebelik mesleginin manevi ve
kutsal yonia on plana gikarilmaktadir. Ebe adaylari meslegin
spiritiiel yéninid annelik, melek, ilk dokunus, mucize, yag-
mur, giftcilik, doga ana, rahmet ve cami gibi metaforlar tze-
rinden aciklamislardir. Asagida ebelik mesleginin spiritiel

Ebelik Ogrencilerinin “Ebe” ve “Ebelik Mesledi” Metaforlari

yonini on plana gikaran kullanimlardan bazilari verilmistir.
0O5: “Benim igin ebelik mesledi melek gibidir. Ciinkii kutsal
bir meslek.”

09: “Benim icin ebelik meslegi annelik gibidir. Ciinkii sefkat,
merhamet ve vicdan gerektirir.”

073: “Benim icin ebelik mesledi mucize gibidir. Ciinkii bir
doktor hayat kurtarirken bir ebe yeni bir insanin baslangici-
dir.”

Tablo 4. Ogrencilerin ebelik meslegine iliskin Urettikleri metaforlar

Metafor f Metafor f Metafor f
Ogretmenlik 6 Cerrahlik 1 Kitap 1
Glines 6 Ufuk 1 Uzun yol 1
Annelik 6 Kelebek 1 Doga 1
Agac 5 Mucize 1 Sanat 1
Melek 4 Baston 1 Danisman 1
Mum 3 Korkuluk 1 Ebeveyn 1
Su 3 Yagmur 1 Anne destegi 1
Mesale 3 Anne yardimcisi 1 Sinav 1
Kurtarici 3 Glvenlik 1 Altin bilezik 1
Ay 2 Ciftgilik 1 Rahmet 1
Okyanus 2 Papatya 1 Nar 1
Yonetici 2 Pusula 1 Matruska 1
ilkyardim 2 insaat temeli 1 Bahgivan 1
Isik 2 Doga ana 1 Sonsuzluk 1
Duvar 2 Dort kollu gizgi film karakteri 1 Hemsirelik 1
Banka 1 Makine 1 Alblm 1
Aslan 1 Toprak 1 Cami 1
ilk dokunus 1 Direk 1

Tablo 5’e goz atildiginda 6grencilerin bir kisminin ebelik
meslegini tanimlarken “ihtiya¢ duyulan” (%15,7) benzetme-
leri kullandiklari gériilmektedir. Burada 6ne c¢ikan en temel
metaforlar “ilk yardim” ve “duvar” benzetmesidir. Ogrenci-
ler burada ebelik meslegini olmazsa olmaz meslekler ara-
sinda gorip insanlarin temel ihtiya¢ duydugu bir alan olarak
gormektedirler. Ayrica hastalari destekleyen ve onlarin ya-
ninda olan bir meslek olanak da gérmektedirler. Ornegin
031 bu durumu su sekilde ifade etmistir: “Benim i¢in ebelik
meslegi ilkyardim gibidir. Ciinki her an ihtiyag duyulan bir
alandan ibarettir”. Ayrica ebe adaylari baston, anne yardim-
cisi, dort kollu cizgi film karakteri, makine, toprak, direk,
doga, ebeveyn, anne destegi ve bahgivan metaforlarini da
kullanmuglardir. Ornegin 02, “Benim icin ebelik mesledi bas-
ton gibidir. Clinki anneye ihtiyaci duydugu her anda destek
verebilendir” seklinde ifade etmistir.

Arastirmaya katilan bazi 6grenciler ise ebelik mesleginin “ka-
dim” (%13,5) olma yoniine isaret etmislerdir. Burada 6gren-
ciler ebelik mesleginin eski ve ezeli olusuna isarette bulun-
maktadir. Bu tema altinda en fazla “aga¢” metaforunu kul-
lanmiglardir. 082 kodlu égrenci de bu durum “Benim icin
ebelik meslegi agag gibidir. Clinki yillarca devam eden kut-
sal ve ¢ok gliclii. G6lgesinde bircok canli barinabilir ve fayda
saglar” seklinde ifade bulmustur. Ebe adaylari kadim temasi
altinda su, kelebek, insaat temeli, sonsuzluk ve papatya ben-
zetmelerini kullanmiglardir. Asagida bu kullanimlardan bazi-
lari verilmistir.

055: “Benim icin ebelik mesledi su gibidir. Ciinkii insanlarin
yasamak icin nasil suya ihtiya¢ duyuluyorsa su olmadan ya-
sanmiyorsa bu meslekte olmadan insanhgin devami olmaz.”
076: “Benim icin ebelik mesledi sonsuzluk gibidir. Ciinkii in-
sanlar var oldukga var olacaktir.”

Ebe adaylarinin yogunlastigi temalardan biri “cok yonli”
(%12,4) temasidir. Ebe adaylari ebelik mesleginin ¢ok yonla-
Gglnid ve birden fazla yoniine dikkat ¢cekmislerdir. Ebelik
mesleginin ¢ok yonliligine dikkat ceken 6grencilerin kul-
lanmis olduklari bazi metaforlar gerekgesi ile asagida ifade
edilmistir:

085: “Benim icin ebelik mesledi okyanus gibidir. Ciinkii
icinde sonsuz bilgi ve beceri barindirir.”

061: “Benim icin ebelik mesledi matruska gibidir. Ciinkii icini
actigimda daha kiigiik ve daha derinde daha cok gtizellikler
ctkmaktadir.”

Ebelik bolimi 6grencilerinin meslege iliskin kullanmis ol-
duklari benzetmelerin en az yogunlastigl temalar “yonetici
ve koruyucu” (%9,0) ve “gelecek vadeden” (%2,2) temalari-
dir. Ebelik meslegini yonetici ve koruyucu olarak géren 6g-
renciler kurtarici, yonetici, aslan, glivenlik ve korkuluk meta-
forlari kullanmiglardir. Bu tema kapsaminda kullanilan bazi
metaforlar gerekgesi ile asagida ifade edilmistir:

059: “Benim icin ebelik mesledi kurtarici gibidir. Ciinkii anne
ve bebegin hayati %90 ona baghdir.”

041: “Benim icin ebelik mesledi yénetici gibidir. Ciinkii tiim
dogum eylemini yénetir.”
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077: “Benim icin ebelik mesledi giivenlik gibidir. Ciinkii do-
gum esnasinda olusabilecek herhangi bir durumda miida-
hale eder.”

Gelecek vadeden temasi ise daha ¢ok ebelik mesleginin is
garantisine ve parlak gelecegine baglanmaktadir. Bu tema

Ebelik Ogrencilerinin “Ebe” ve “Ebelik Mesledi” Metaforlari

altinda 6grenciler; altin bilezik ve banka metaforlari kullan-
mislardir:

068: “Benim icin ebelik mesledi altin bilezik gibidir. Ciinkii
mesledi kimseye beni muhtag¢ etmeyecektir.”

036: “Benim icin ebelik mesledi banka gibidir. Ciinkii ata-
masi rahattir.”

Tablo 5. Ogrencilerin ebelik meslegine yonelik sahip olduklari metafor temalari

Temalar Metaforlar Metafor Metafor Yiizde
Frekansi (f)  Sayisi (n) (%)

Ogretmenlik (6), Giines (6), Mum (3),

Yol Gosteren Megsale (3), Ay (2), Isik (2), Pusula (1), 25 9 28.1
Danigman (1), Ufuk (1)
Annelik (6), Melek (4), ilk dokunus (1),

Spiritiel Mucize (1), Yagmur (1), Ciftgilik (1), 17 9 19.1
Doga ana (1), Rahmet (1) Cami (1)
ilkyardim (2), Duvar (2), Baston (1), Anne yardimcisi
(1), Makine (1),

ihtiyag Duyulan Dort kollu gizgi film karakteri (1), 14 12 15.7
Toprak (1), Direk (1), Doga (1), Ebeveyn (1),
Anne destegi (1), Bahgivan (1)

. Agag (5), Su (3), Kelebek (1),

Kadim insaat temeli (1), Sonsuzluk (1), Papatya (1) 12 6 13.5
Okyanus (2), Cerrahlik (1), Kitap (1),

Cok Yonlii Uzun yol (1), Sanat (1), Sinav (1), Nar (1), 11 10 124
Matrugka (1), Hemsirelik (1), Albiim (1)

Yonetici ve Koru- Kurtarici(3), Yonetici (2), Aslan (1), 3 5 9.0

cuyu Giivenlik (1), Korkuluk (1) ’

Gelecek Vadeden Banka (1), Altin bilezik (1) 2 2 2.2

TOPLAM 89 53 100

Ebe adaylarinin “ebelik meslegine” yonelik metaforlarina
iliskin kelime bulutu Resim 2’de gosterilmistir.

Vsl
iGN Sk

A nf\/\esale 11k

'Og Ictmcnl 1K Utuk
Mum./

Resim 2. Ebe adaylarinin “ebelik meslegine” yoénelik meta-
forlarina iliskin kelime bulutu

Tartisma

Metafor yoluyla bireyler nesne ve olgulari anlamaya calisir-
lar. Ebeligi anlamaya yonelik de gesitli metaforlar Uretilebil-
mektedir. Hatta ebelik baska olgulari anlamlandirabilmek
adina metafor nesnesine donlisebilmektedir. Bu acidan ba-
kildiginda ebelik ile ilgili ilk metafor “Sokrates'in bir ebe ol-
dugunu distnin” olarak Platon'un Theaetetus'unda kulla-
nilmistir. Annesi de ebe olan Sokrates, insanlari etrafina top-
layarak ebelik sanatini uyguladigini ve onlarin diisiincelerini
serbest birakarak bilgiyi ortaya c¢ikardigini séylemistir (26).

Bu calismada da gelecegin saglik profesyonelleri olacak ebe-
lik bolimi 6grencilerinin “ebe” ve “ebelik meslegi” algilari-
nin metaforlar ile incelenmesi amaglanmistir. Metaforlar,
tasvir ettikleri anlamin anlasilmasinda bir képri gorevi gore-
rek uygun midahalelerin belirlenmesini kolaylastirmaktadir
(27).
Arastirmaya katilan 6grencilerin ebe kavramini agiklarken
¢ok sayida metafora ihtiya¢ duyduklari gorilmustir. Ebe
metaforlari “kutsal”, “ailenin bir Gyesi”, “rehber”, “giigli”,
“yardimcit”, “cok yonli” seklinde alti kavramsal tema altinda
toplanmistir. Ugan Yamag ve Cetinkaya (2021)'nin ebelik 6g-
rencileri Uzerinde yaptigl ¢alismada 6grencilerin %25.6’si
ebelik mesleginin ¢ok kutsal bir meslek oldugunu ifade et-
mislerdir (28). Ulrich (2004) tarafindan 6grenci ebelerin ilk
dogum oykilerinin incelendigi arastirmada 6grenci ebeler
ellerini yeni hayatlarin kutsal yuvalari olarak tanimlamislar-
dir. Ayrica, 6grenciler rollerini, kendi gliciyle dogum yapan
kadina hizmet olarak gérmdaslerdir (29).
Yapilan bir galismada, kadinlarin yaklasik yarisi ebelerini pro-
fesyonellerden gok ailelerine veya arkadaslarina benzetmis-
lerdir. “...... orada daha énce hi¢ tanismadigim bir arkadasi-
min olmasi gibiydi” seklinde ifade etmislerdir. Bu durum
ebelik 6grencilerinin ebe’yi ailenin bir Gyesi olarak gérmesi
metaforunu desteklemektedir (30).

VN
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Hughes ve arkadaslari (2011) 6grenci ebelerin deneyimledigi
iyi ve kotl uygulama icin bir metafor olarak “rehberlik eden
eller ve kontrol eden eller vardir” seklindeki bir 6grenci alin-
tisinda ge¢mektedir (31). Calismanin sonugclarinda arastir-
mamizda gegen rehber alt temasina vurgu yapilmaktadir. Sa-
hada calisan ebelerin 6grenci ebelere rehberlik ettigini gos-
termektedir.

Ebelik uygulamalari, gebe kadinlarin genel refahini siirdiir-
mek icin Ustlenilen ¢ok gesitli bakim faaliyetlerini kapsar. Bu,
kadinlara antenatal, intrapartum ve postpartum dénem-
lerde sirekli destek verilmesini, dogumlarin yiritilmesin-
den, yenidoganlarin bakimindan, gebelik ve dogum kompli-
kasyonlarinin 6nlenmesinden ve ydnetilmesinden sorumlu
olmayi igerir (32). Bu durum 6grencilerin ebe ve ebelik mes-
legi metaforunu ¢ok yonli olarak algilamalarinin nedeni ola-
rak aciklanabilir. Ebelik sadece dogumla, gebelikle sinirli de-
gildir. Kadini merkeze alir ve onunla ilgili olan butiin alanlan
kapsar.

Arastirmaya katilan 6grenciler “ebelik meslegi”ni ise “yol
gosteren”, “spiritiiel”, “ihtiya¢ duyulan”, “kadim”, “cok
yonli”, “yonetici ve koruyucu”, “gelecek vadeden” seklinde
yedi tema altinda agiklamiglardir. Kadinla birlikte olmak,
ebelik felsefesi ve pratiginin temel ilkelerinden biridir. Diin-
yanin dort bir yanindaki 6nde gelen ebelik meslek kurulugla-
rinin agiklamalari, kadinlarla ortaklasa ¢alismanin ve kadin
merkezli bakim saglamanin 6nemine atifta bulunmaktadir
(33,34,35). Hunter (2002) calismasinda kadinla birlikte atfet-
tigi ebelik meslegi ile ilgili bir dizi 6zellik gelistirmistir. Bu
ozellikler bilgi ve profesyonel uzmanlik, duyarlilik, kisisel ilgi,
bakim, destek ve rehberlik, tavsiye ve bilgi, gtivenilir bir reh-
ber’'dir (14). Ebelik meslegi; gebelik, dogum ve dogum son-
rasi dénemde anne ve bebege destek saglayan, bakim ve da-
nismanlk igeren bir meslektir. Bu suregler igerisinde kadin-
larla beraber olan yol gosteren kisiler ebelerdir. Meslegin
icinde barindirdigi yol gostericilik metaforu kadinlara, ailele-
rine danismanlik, rehberlik yapmasindan gelmektedir.

Ebe adaylarinin meslegi tanimlarken yogunlastiklari tema-
lardan biri de “spiritiiel” benzetmesidir. Crowther ve Hall
(2015) maneviyati dogumun 6zl olarak gormektedir (36).
Dogum aninin kadinlar, saghk g¢alisanlari ve aileler igin son
derece anlamli bir zaman olduguna stiphe yoktur. Bu bag-
lamda spirittellik ile ebelik meslegi arasindaki baglanti bariz
gorinmektedir. Dogum olaganistii boyutlarda yasanan bir
hadisedir. Dogum esnasinda annenin yaninda olan ebe, ruti-
nin disinda ve dogum aninda agiga ¢ikan spiritiel enerjiye
sahit olur (37). Gaskin (2010) yazdigi kitapta spiritliel ebelik
“her dogumun peygamberlerin dogumu kadar kutsal oldu-
gunu kabul eder. Ebelerin isi hem anne hem de ¢ocugun do-
gum kanalindan canli ve iyi bir sekilde gegcmesi icin elinden
gelenin en iyisini yapmak ve dogumun kutsalliginin korundu-
gunu gérmektir” seklinde ifade edilir. Ayrica ¢alismada spiri-
tielite ebelik mesleginin en dnemli araglarindan biri olarak
gorulmistir.

Ebelik meslegi yazili tarihin en eski mesleklerinden biridir
(9,13,38) ve bu durum baslangici gegmisin derinliklerinde

Ebelik Ogrencilerinin “Ebe” ve “Ebelik Mesledi” Metaforlari

bulunan anlami tasiyan kadim bir meslek oldugunu goster-
mektedir. Bu durum ebelik 6grencilerinin meslegi kadim ola-
rak gérmesi metaforunu desteklemektedir. Ebelik meslegi-
nin kadim olma durumunun kanitlari mitlerde, metinlerde
ve sozli geleneklerde anlatiimistir. Dolayisiyla bir meslek
olarak ebelik tarih boyunca tim kiiltirlerde toplumsal bir rol
Gistlenmektedir (39).

Ebelik meslegi anne ve bebek saghgini gelistirmede temel bir
disiplin oldugu i¢in 6grencilerin ebe ve ebelik meslegi algilari
oldukga 6nemlidir. Bundan sonraki ¢calismalarda ebelik mes-
legini icra eden ebelerinde metaforlar yoluyla kendilerine ve
mesleklerine donik algi ve tutumlari belirlenebilir. Ebelik su-
recinde yer alan hastalar ve aileleri, hekimler ve diger saghk
personelleri ile benzer ¢alismalar yirutilerek ebe ve ebelik
meslegine yonelik genis bir bakis agisinin belirlenmesi sagla-
nabilir.
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Abstract

Background: The aim of this study is to evaluate the cilinical and demographic characteristics of geriatric pati-
ents aged 65 and over who presented at the physical medicine and rehabilitation polyclinic of university hos-
pital.

Materials and Methods: The study was conducted in the physical medicine and rehabilitation (PMR) depart-
ment of Harran University Hospital. In the study, the records of geriatric patients aged 65 and over who pre-
sented at the PMR polyclinic in the first 10 months of 2022 were retrospectively analyzed. Demographic cha-
racteristics and diagnoses of patients in the geriatric age group were examined.

Results: A total of 759 people were included in the study, 546 of whom were women (71.9%) and 213 of them
(28.1%) were men aged 65 and over. The mean age of the patients was 72.316 (65-98) years. The mean age of
men was 71.615 (65-89) and the mean age of women was 72.616 (65-98), and there was no significant diffe-
rence between the mean ages of both groups (p>0.05). When the diagnosis groups of the patients were exami-
ned according to gender, degenerative diseases were determined most (23.9%) followed by joint pain diseases
(22.5%) in males. In female patients, the highest rate was observed to be degenerative diseases at 25.5% fol-
lowed by osteoporosis at 24.2%. In the patient group as a whole, degenerative diseases were seen most often
at 25.0% followed by osteoporosis at 19.9%.

Conclusions: We observed that the most common diagnoses of the older adult patients who presented at our
PMR polyclinic, the most frequent were degenerative diseases and osteoporosis, followed by other diagnoses.
To reduce pain and disability in patients, it is important that protective measures are taken against the risk
factors that can worsen the clinical condition of the disease in older adults. Nevertheless, we think that there
is a need for multicenter clinical studies with wider patient participation related to the prevalence of muscu-
loskeletal diseases in elderly individuals.

Key Words: Aging, Geriatrics, Gonarthrosis, Osteoporosis, Pain

Oz

Amag: Bu ¢alismanin amaci bir Universitesi hastanesindeki fiziksel tip ve rehabilitasyon klinigine basvuran 65
yas ve Uzeri geriatrik hastalarin klinik ve demografik 6zelliklerinin degerlendirilmesidir.

Materyal ve Metod: Calisma Harran Universitesi Hastanesi fiziksel tip ve rehabilitasyon (FTR) béliimiinde ya-
pildi. Calismada 2022 yilinin ilk 10 ayinda FTR poliklinigine basvuran 65 yas ve lizeri geriatrik hastalarin kayitlari
retrospektif olarak incelenmistir. Geriatri yas grubundaki hastalarin aldiklari tanilar ve demografik 6zellikleri
incelendi.

Bulgular: Calismaya alinan 65 yas ve Ustl hastalarin 546’si kadin (% 71,9) ve 213’0 erkek (% 28,1) olmak lizere
toplamda 759 kisiydi. Cinsiyet dagilimina gore bakildiginda gruplar arasinda kadin hastalarin erkek hastalara
gore belirgin bir oranda daha fazla géziikmekteydi. Hastalarin yas ortalamasi 72,316 (65-98) yil olarak tespit
edildi. Erkeklerin yas ortalamasi 71,615 (65-89) kadinlarin yas ortalamasi 72,616 (65-98) olup her iki grubun
yas ortalamlari arasinda anlamli bir fark saptanmadi (p>0.05). Hastalarin cinsiyete gore hastalik tani grubu
incelendiginde, erkeklerde en sik dejeneratif hastaliklar %23,9, ikinci siklikta eklem agrilar hastaliklari %22,5
oldugu gorildu. Kadinlarda ise dejeneratif hastaliklar %25,5 yine en sik olup ikinci siklikta ise osteoporoz %
24,2 olarak gozlemlendi. Bitlin cinsiyet gruplarinin toplaminda en sik gorilen dejeneratif hastaliklar %25,0
olup ikinci siklikta da osteoporoz %19,9 olarak saptandi.

Sonug: FTR poliklinigimize basvuran geriatrik hastalara konulan tanilar arasinda en sik dejeneratif hastaliklar
ve osteoporoz tanilarinin oldugu, diger tanilarinda bu hastalik gruplarini takip ettigini gézlemledik. Yash birey-
lerde hastaligin klinigini artirabilecek risk faktorleri igin koruyucu dnlemlerin alinmasi, hastalarda agri ve sakat-
lig1 azaltmada 6nemlidir. Bununla birlikte yasli bireylerle ilgili kas-iskelet sistemi hastaliklarinin prevalansi ile
alakali hasta katihmin daha genis oldugu ve multi merkezli yapilacak klinik ¢alismalara ihtiya¢ oldugunu distn-
mekteyiz.

Anahtar Kelimeler: Yashlik, Geriatri, Gonartroz, Osteoporoz, Agri
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Introduction

The increasing age of the global population represents the
most important medical and social problem throughout the
world in a demographic respect. The World Health Organi-
zation (WHO) defined the definition of healthy aging as the
process of developing and maintaining the functional abi-
lity that provides well-being in older ages. Although ageing
is defined as the process which starts at birth and continues
until death, old age is defined as the chronological period
of 65 years and over. The concept of old age is the advan-
ced age stage of the life cycle and is seen as the period
when the effects of ageing become more evident. In addi-
tion to functional deficiencies and health problems in this
period, there is an increase in accompanying chronic disea-
ses (1,2).

Throughout the world people have been increasingly living
for longer in recent years. It is currently expected that most
people will have life expectancy of more than 60 years.
Every country in the world is experiencing growth based on
both the size and proportion of older people in the popula-
tion. According to WHO, by 2030, 1 in 6 people in the world
will be 60 years or older. Currently, the share of the popu-
lation aged 60 and over will increase from 1 billion to 1.4
billion in 2020. By 2050, the world's population of people
aged 60 and over will double (2.1 billion). Between 2020
and 2050, the number of people aged 80 and over is expec-
ted to triple to reach 426 million (3).

Together with ageing, an increase is seen in some chronic
diseases. Among the frequently seen conditions in the mus-
culoskeletal system, diseases such as osteoporosis and os-
teoarthritis with low back, back, and neck pain increase
with ageing and pains are reported in joint regions associa-
ted with these diseases. The probability of experiencing se-
veral disease conditions at the same time also increases as
people age.

The aim of this study was to determine what proportion of
all presentations at the Physical Medicine and Rehabilita-
tion (PMR) polyclinic of a university hospital comprised pa-
tients aged >65 years, and which diseass were more com-
mon in this age group.

Materials and Methods

The study was carried out in the PMR department of Harran
University Hospital. A retrospective examination was made
of the records of geriatric patients aged 265 years who pre-
sented at the PMR polyclinic of a university hospital
between 1 January and 1 November 2022. The diagnoses
and demographic characteristics of the patients in this age
group were examined. During the defined study period, a
total of 8302 patients presented and were examined in the
PMR polyclinic, comprising 916 aged <18 years, 6358 aged
18-64 years, and 1032 aged 265 years. The older adults
aged 265 years constituted 12.4% of the total number of
patients examined in the polyclinic. As there were patients
who had presented at more than once at

Clinical and Demographic Characteristics of Patients Age 65

the polyclinic, repeated presentations were discounted and
thus for the evaluations of this study, the data in the files
of 759 older adult patients were retrospectively examined.
The patients were separated into two groups according to
gender and within those groups into four age groups of first
group 65-69 years, second group 70-74 years, third group
75-79 years, and fourth group 280 years.

Approval was obtained from the Harran University Clinical
Research Ethics Committee before the study. (Date:
28.11.2022, Decision no: HRU/22-23-07). The research was
conducted in accordance with the Declaration of Helsinki.

Statistical Analysis

All parameters obtained from the study were recorded in
the SPSS (Statistical Package for Social Science for Windows
version 22.0 SPSS, Chicago, IL, USA) program and analyzed.
Continuous variables were expressed as mean * standard
deviation (SD). Conformity of continuous variables to nor-
mal distribution was assessed with the Kolmogorov-Smir-
nov test. Demographic characteristics such as diagnosis,
age and gender were evaluated and reported as median
(min-max) values. In statistical analyses, p<0.05 was accep-
ted as significant.

Results

A total of 759 patients aged 265 years, 213 (28.1%) male
and 546 (71.9%) female, were evaluated in the study. The
mean age of whole patient group was determined to be
72.316 years (65-98) for females 72.615 years (65-98 ) and
for males 71.6+5 (65-89). No significant was determined
between the two groups in respect of mean age (p>0.05).
When the patients were examined according to age groups,
of the male patients, 42.3% were in the 65-69 years age
group, followed by 31.0% in the 70-74 years group. Of the
female patients, 37.4% were in the 65-69 years age group,
followed by 32.1% in the 70-74 years group. From the total
patient group, 38.7% were in the 65-69 years age group,
followed by 31.8% in the 70-74 years group. The distribu-
tion of the patients by gender and age groups is given in
Table 1.

When the diagnosis groups of the patients were examined
according to gender, degenerative diseases were determi-
ned most (23.9%) followed by joint pain diseases (22.5%) in
males. In female patients, the highest rate was observed to
be degenerative diseases at 25.5% followed by osteoporo-
sis at 24.2%. In the patient group as a whole, degenerative
diseases were seen most often at 25.0% followed by oste-
oporosis at 19.9%. When the disease diagnoses were
examined according to age groups, osteoporosis was deter-
mined most often in the 80-100 years age group, followed
by degenerative diseases. In all the other age groups, dege-
nerative diseases were most frequent, followed by osteo-
porosis. The distribution of the diagnosis groups of the pa-
tients according to gender and age groups is shown in Table
2.
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According to the diagnoses of the patients, in males, joint  17.6% . In the whole patient group, osteoporosis was de-
pains were determined most often at the rate of 24.4%, ac-  termined most often at 19.8% followed by joint pain at
companying low back pain at 13.6% and gonarthrosis at  19.5% and gonarthrosis at 16.6%. The distribution of the di-
10.3%. In female patients, osteoporosis was seen most of-  agnoses of the patients is shown in Table 3.

ten at 24.0% as gonarthrosis at 19.0% and joint pains at

Table 1. Distribution of Patients by Age Groups and Gender

Age (Year)

65-69 70-74 75-79 80-100 Total

Male Number (n) 90 66 35 22 213

Percentage (%) 11,9 8,7 4,6 2,9 28,1

Gender Female Number (n) 204 175 97 70 546
Percentage (%) 26,9 23,1 12,8 9,2 71,9

Total Number (n) 294 241 132 92 759
Percentage (%) 38,7 31,8 17,4 2,1 100,0

Table 2. Distribution of Disease Groups by Gender Groups of the Patients

Gender
Male Female Total

Disease Group o Number Percentage Number Percentage

Number (n)  Percentage (%) (n) %) (n) (%)
Degenerative Diseases 51 23,9 139 25,5 190 25,0
Osteoporosis 19 8,9 132 24,2 151 19,9
Rheumatic Diseases 1 0,5 15 2,7 16 2,1
Orthopedic Diseases 3 1,4 8 1,5 11 1,4
Neurological Diseases 33 15,5 66 12,1 99 13,0
Spinal Diseases* 39 18,3 66 12,1 105 13,8
Soft Tissue Diseases 19 8,9 38 7,0 57 7,5
Joint Pains 48 22,5 82 15,0 130 17,1
Total 213 100,0 546 100,0 759 100,0

*Diseases other than degenerative and inflammatory diseases involving the spine
Table 3. Distribution of Patients by Diagnosis
Gender
Male Female Total
Disease Number (n) Percentage Number Percentage Number Percentage
(%) (n) (%) (n) (%)

Gonarthrosis 22 10,3 104 19,0 126 16,6
Osteoporosis 19 8,9 131 24,0 150 19,8
Lumbar Disc Herniation 25 11,7 25 4,6 50 6,6
Cervical Disc Herniation 4 1,9 0 0,0 4 0,5
Polyneuropathy 12 5,6 44 8,1 56 7,4
Fibromyalgia 0 0,0 1 0,2 1 0,1
Rheumatoid Arthritis 1 0,5 15 2,7 16 2,1
Myalgia 2 0,9 5 0,9 7 0,9
Neck Pain 6 2,8 13 2,4 19 2,5
Backache 29 13,6 54 9,9 83 10,9
Spinal Stenosis 3 1,4 4 0,7 7 0,9
Joint Pain 52 24,4 96 17,6 148 19,5
Shoulder Pain 15 7,0 22 4,0 37 4,9
Hip Pain 0 0,0 5 0,9 5 0,7
Meniscus Tear 1 0,5 4 0,7 5 0,7
Carpal Tunnel Syndrome 1 0,5 3 0,5 4 0,5
Nerve Injury 2 0,9 3 0,5 5 0,7
Hemiplegia 18 8,5 14 2,6 32 4,2
Paraplegia 1 0,5 2 0,4 3 0,4
Parkinson's Disease 0 0,0 1 0,2 1 0,1
Total 213 100,0 546 100,0 759 100,0
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Discussion

In our study, we observed that the most common diagnosis
of joint pain in male patients and osteoporosis in female
patients. In the whole patient group, osteoporosis was de-
termined most often followed by joint pain and gonarthro-
sis. The study sample of the total 759 patients aged 265 ye-
ars comprised 71.9% females and 28.1% males. The ave-
rage age of the whole group was 72.3+6 years (65-98), as
mean 71.615 (65-89) in males and 72.6%5 years (65-98) in
famele.

In a multicentre study by Dogan et al., 820 patients aged
265 years were investigate and the average age was seen
to be 71.716 years (65-91). Although the gender distribu-
tion was seen to be 69.6% females and 30.4% females, no
significant difference was between genders according to
age distribution (4). Similarly, in our study, no significant
difference was determined between males and females in
terms of age distribution.

As throughout the world in general, there is an increasing
ageing population in Turkey. According to the data of the
Turkish Statistics Institute, the population aged =65 years
was 7.1% of the total population in 2007 and this rate had
increased to 9.5% by 31 December 2020. The number of ol-
der adults has increased with increased life expectancy. To-
gether with increased life expectancy, there has also been
an increase in the risk of significant health problems affec-
ting the health and well-being of older adults (5, 6).

In this study, patients were separated into 4 age groups.
The largest age group was 65-69 years, which included
38.7% of the total patients, followed by 31.8% in the 70-74
years age group. Thus it was observed that the majority of
the patients were aged 65-74 years, with 70.5% of the total
patients in these two age ranges. In a previous study in Tur-
key of patients aged > 65 years, the high rate of 76.4% of
the patients were in the age range of 65-70 years (7). In
another study that evaluated patients aged >60 years,
33.5% were determined in the 60-64 years age group, fol-
lowed by 31.0% in the 65-69 years group (8). If the patients
in that study had been evaluated as >65 years, the age
range in which the patients appeared most often would
have been the 65-69 age group and the majority of the pa-
tients would have been seen to be aged 65-74 years. In res-
pect of the age groups, the current study was consistent
with that study.

The global increase in the ageing population is indisputably
one of the most important current economic, health, and
social challenges. In addition, one of the most important
current epidemiological trends is the increase in chronic
and degenerative diseases. Major degenerative diseases,
which diminish quality of life, are generally associated with
ageing, and are usually closely related to each other. The
most important degenerative diseases of the musculoske-
letal system can be defined as sarcopenia, osteoporosis,
and osteoarthritis. These disorders have been associated
with negative health outcomes such as changes in body

Clinical and Demographic Characteristics of Patients Age 65

composition and loss of functional capacity, frailty, fractu-
res, falls, pain, and even the risk of death (9, 10). In the cur-
rent study, the degenerative disease group was the most
frequently seen finding in both males and females. When
examined in respect of age groups, with the exception of
the 80-100 years age group, degenerative diseases were
again the most frequently seen disease group in all the ot-
her age groups.

The conceptual definition of osteoporosis was made by the
WHO in 1994 as “a progressive systemic skeletal disease,
characterised by low bone mass and deterioration in the
micro-architecture of bone tissue, resulting in bone fragility
and an increased predisposition to fracture”. Osteoporosis
is the most common chronic metabolic bone disease cha-
racterised by increasing bone fragility due to various factors
such as menopause and ageing. Although it is seen in every
age group, race, and both genders, it is seen more often in
females, the elderly, and Caucasians. Primary osteoporosis
is associated with the ageing process together with a dec-
rease in sex hormones. The bones show deterioration in
micro-architecture and this causes loss of bone mineral
density and an increased risk of fracture. Other diseases or
treatments can cause secondary osteoporosis (11-13).
Osteoporosis is present in more than 200 million people
worldwide and the incidence increases with age. More than
70% of those aged >80 years are affected. It is more com-
mon in females than males. In the developed world, males
are affected at the rate of 2-8%, and females at the rate of
9-38%. As a consequence of osteoporosis, approximately 9
million fractures per year occur worldwide (14, 15). In the
total patient group of the current study, degenerative dise-
ases were seen most often at the rate of 25.0%, followed
by osteoporosis at 19.9%. The rates of osteoporosis of 8.9%
in males and 24.2% in females were consistent with data in
literature. When the disease diagnosis groups were exami-
ned according to the age groups, osteoporosis was seen
most often followed by degenerative diseases in the 80-100
years age group. In all the other age groups, degenerative
diseases were the most common, followed by osteoporo-
sis. The osteoporosis rate of 25% in the 80-100 years age
group was low, which could be attributed to the low num-
ber of patients in that group.

Osteoarthritis (OA) is the most commonly seen progressive
musculoskeletal condition which can affect the joints. The
hips and knees, as weight-bearing joints, are more affected
by OA. It is now known that OA is not just a disease charac-
terised by cartilage loss due to mechanical loading, but is
also a condition that affects all the tissues in the joint. Mo-
reover, OA causes changes that can be determined in the
tissue structure, metabolism and function. Knee OA (go-
narthrosis) is a clinical disease characterised by structural
changes primarily in the joint cartilage and subchondral
bone, but also in the Hoffa fat pad, synovia, ligaments, and
muscles. This leads to the concept that OA appears as a di-
sease of the whole joint.
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Gonarthrosis is one of the most common degenerative di-
seases causing disability in the elderly. There is significant
knee or hip OA in 8.9% of the adult population and the most
common type is gonarthrosis. The prevalence of gonarth-
rosis in adults aged 260 years is estimated to be approxima-
tely 10% in males and 13% in females (16-20). In the current
study, gonarthrosis was found to be the third most com-
mon disease diagnosis in males and the second in females.
Moreover, as the degenerative disease group was the most
frequently seen in both males and females, this could have
been due to the high rate of gonarthrosis.

Limitations

The main limitations of our study were the lack of
knowledge of additional comorbid diseases due to its ret-
rospective nature, the evaluation and diagnosis of patients
by different clinicians, and the evaluation of a relatively
small number of patients.

Conclusion

In conclusion, the results of this study demonstrated that
of the diagnoses made of the older adult patients who pre-
sented at our polyclinic, the most frequent were degenera-
tive diseases and osteoporosis, followed by other diagno-
ses. To reduce pain and disability in patients, it is important
that protective measures are taken against the risk factors
that can worsen the clinical condition of the disease in older
adults. Therefore, degenerative diseases and osteoporosis
are important chronic diseases affecting the health of the
elderly, and this must be taken into consideration when
planning healthcare services. Nevertheless, there is a need
for further multicentre studies with larger patient popula-
tions to clarify the prevalence of musculoskeletal system di-
seases.
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Background: Vitamin B12 and folic acid deficiency in pregnant women is an important health issue which not Dr. Nurgul ATAS

only affects mothers but also their infants. The aim of this study is to reveal the frequency of vitamin B12 and Department of Pediatrics, Faculty of Med-
folic acid deficiency in pregnant women and their newborn babies, to evaluate the relationship between ma- icine, Harran University, P.O. Box: 63000

ternal and neonatal vitamin B12 and folic acid levels, and to determine the risk factors for their deficiencies.

Materials and Methods: This prospective study included 600 pregnant women (gestational age: 38-42 weeks)
who presented to obstetrics departments in Sanlurfa Province and their newborn infants without perinatal
complication (birth weight>2500 g). The lower limit for vitamin B12 was defined as 200 pg/mL. Also, the lower
limit for folic acid was defined as 5 ng/ml. Data regarding age, number of child, medication, comorbid disease

Sanliurfa, TURKIYE

E-mail: nurguldag@hotmail.com

or being vegetarian or not were recorded in all mothers. Received / Gelis tarihi: 24.02.2023
Results: Vitamin B12 level was found below 200 pg/ml in 73.8% (443) of the pregnant women included in the
study, and between 200-300 pg/ml in 22.7% (136). Vitamin B12 levels were found to be below 200 pg/ml in Accepted / Kabul tarihi: 29.03.2023

70.5% (423) of newborns, and between 200-300 pg/ml in 23.2% (139). On the other hands, the folic acid level
was below 5 ng/ml in 10.3% (62) of the pregnant women, it was observed that the folic acid level was below 5
ng/mlin 3.7% (22) of the newborns. There was a significant positive correlation between the vitamin B12 level
of the mothers and the vitamin B12 level of the newborns (r=0.913, p<0.0001). Also, there was a significant
positive correlation between the mothers' folic acid level and the newborns' folic acid level (r=0.026, p<0.0001).
Conclusions: As a result, it has been shown that a significant portion of newborns in Turkey have vitamin B12
deficiency. Vitamin B12 levels were quite low in mothers who gave birth recently. The deficiency of vitamin B12,
which plays a major role in brain development upon intrauterine period, is a preventable cause of neurological
deficit. Thus, it is highly important to screen and treat vitamin B12 deficiency before onset of clinical symptoms.
We believe that our study is beneficial in this regard.

DOI: 10.35440/hutfd.1254961

Key Words: Folic acid deficiency, Vitamin B12 deficiency, Newborns
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Amag: Gebelerde B12 ve folik asit vitamini eksikligi sadece anneleri degil bebeklerini de etkileyen 6nemli bir
saglik sorunudur. Bu ¢alismanin amaci gebelerde ve yeni dogan bebeklerinde B12 vitamini ve folik asit eksikligi
sikligini ortaya koymak, maternal ve neonatal vitamin B12 ile folik asit diizeyleri arasindaki iliskiyi degerlendir-
mek ve eksiklikleri igin risk faktorlerini belirlemektir.

Materyal ve Metod: Bu prospektif ¢alismaya Sanliurfa ilinde kadin dogum poliklinigine basvuran 600 gebe (ge-
belik yasi: 38-42 hafta) ve perinatal komplikasyonu olmayan (dogum agirlig1 22500 g) yeni dogan bebekleri dahil
edildi. B12 vitamini igin alt sinir 200 pg/mL olarak tanimlandi. Ek olarak, folik asit igin alt sinir 5 ng/ml olarak
kabul edildi. Tim annelerde yas, ¢ocuk sayisi, ila¢g kullanimi, yandas hastalik veya vejeteryan olup olmama ile
ilgili veriler kaydedildi.

Bulgular: Calismaya alinan gebelerin %73,8 (443)'inde vitamin B12 diizeyi 200 pg/ml altinda, %22,7 (136)’sinde
200-300 pg/ml arasinda bulundu. Yenidogan bebeklerin ise %70,5 (423)'inde vitamin B12 diizeyi 200 pg/ml al-
tinda, %23,2 (139)’sinde 200-300 pg/ml arasinda saptandi. Ote yandan, gebelerin %10,3 (62)’iinde folik asit
diuizeyi 5 ng/ml altinda bulunurken, yenidoganlarin ise %3,7 (22)’sinde folik asit duzeyi 5 ng/ml altinda oldugu
goruldi. Annelerin vitamin B12 diizeyi ile yenidoganlarin vitamin B12 diizeyi arasinda anlamli pozitif korelasyon
vardi (r=0.913, p<0,0001). Ek olarak, annelerin folik asit diizeyi ile yenidoganlarin folik asit diizeyi arasinda an-
lamli pozitif korelasyon vardi (r=0.026, p<0,0001).

Sonug: Sonug olarak Turkiye'deki yenidoganlarin dnemli bir kisminda B12 vitamini eksikligi oldugu gosterilmistir.
Yakin zamanda dogum yapan annelerde B12 vitamini seviyeleri oldukga diistiktti. Rahim igi donemde beyin ge-
lisiminde 6nemli rol oynayan B12 vitamini eksikligi, 6nlenebilir bir nérolojik defisit nedenidir. Bu nedenle, klinik
semptomlarin ortaya ¢ikmasindan 6nce B12 vitamini eksikliginin taranmasi ve tedavi edilmesi oldukga 6nemli-
dir. Calismamizin bu agidan faydali oldugunu dustintiyoruz.

Anahtar Kelimeler: 12 vitamini eksikligi, Folik asit eksikligi, Yenidoganlar

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2023;20(1):149-154.
DOI: 10.35440/hutfd. 1254961 149


https://orcid.org/0000-0002-7230-0497
https://orcid.org/0000-0002-8830-007X

Atas and Cakmak

Introduction

Vitamin B12 is a red-colored vitamin that dissolves in water,
is synthesized mainly by microorganisms, and has various de-
rivatives. Humans cannot synthesize the vitamin B12 they
need, it is obtained from cobalamin in foods, especially ani-
mal foods. Since vitamin B12 is found in sufficient amounts
in most animal foods, dietary deficiency is rare in normal di-
ets. However, if there is not enough dietary intake, vitamin
B12 deficiency is seen (1). Folic acid, on the other hand, is a
heat-labile, water-soluble vitamin, especially abundant in
green leafy plants (2).

The most important function of vitamin B12 together with
folic acid is to provide DNA synthesis, which is necessary for
cell division and proliferation (1). In addition to its role in the
DNA synthesis, the vitamin B12 is a cofactor that plays role
in methylation, neurotransmitter synthesis, homocys-
tein/methionine cycle. It is an essential vitamin that exists as
cobalamin in foods, particularly in those of animal origin. The
vitamin B12 deficiency may be present in breastfed infants
of mothers with vitamin B12 deficiency (2).

The children below 2 years of age with low socioeconomic
level are at risk. The vitamin B12 deficiency can lead more
severe consequences in neonatal period and infancy where
growth is accelerated than symptoms seen in other periods
(3). While vitamin B12 deficiency in children may present
with non-specific clinical findings such as fatigue, weakness,
stomatitis, diarrhea or irritability, severe anemia with deve-
lopmental delay, mental-motor retardation, ataxia, parest-
hesia, hyporeflexia, clonus, muscle wasting, and acquired
motor and mental functions (sitting), walking, talking, laug-
hing, etc.), convulsions and coma in advanced stages (4-6).
Neurological findings can occur without hematological sign
in more than 25% of patients with vitamin B12 deficiency (7).
The most common cause of vitamin B12 deficiency during in-
fancy in Turkey is vitamin B12 deficiency during pregnancy.
Although vitamin B12 deficiency may be present at neonatal
period, it can be overlooked as anthropometric measures
aren't affected (8). The vitamin B12 is actively transported
from mother to fetus during pregnancy. In healthy
newborns, vitamin B12 depots of 25-50 pg can be sufficient
over 6-12 months (9). The Institute of Medicine reported
that the “Recommended Daily Allowance” (RDA) ranges
from 0.4 mcg for age< 6 months to 2.4 mcg for adults and
they suggested that the “Estimated Average Requirement”
(EAR) and RDA during pregnancy women be 2.2 ug/day and
2.6 pg/day, respectively (10).

A healthy individual's body contains 500-200,000 microg-
rams (ug) of folic acid. Folic acid intake of 50-100 pg/day is
required to meet the daily breakdown, loss with urine and
bile. Otherwise, deficiency symptoms will appear within 4
months (8). Nutritional habits, drug use (such as antibiotics,
anticonvulsants) and gastroenterological symptoms (such as
malabsorption, diarrhea) should be questioned in the history
of the patient with folic acid deficiency (8).

The Frequency of Vitamin B12 and Folic Acid Deficiency in Sanhurfa Province

In our study, we aimed to reveal the frequency of vitamin
B12 and folic acid deficiency in pregnant women and
newborns and to evaluate the relationship between mothers
and newborns. In addition, we aimed to evaluate the relati-
onship between vitamin B12 and folic acid levels and socioe-
conomic level (SEL), birth, vitamin and iron supplementation
in pregnant women and to evaluate newborn vitamin B12
and folic acid deficiency according to maternal vitamin B12
and folic acid deficiency.

Materials and Methods

In this prospective study, 600 pregnant women (gestational
age: 38-42 weeks) and newborn babies without perinatal
complications (birth weight 22500 g) who applied to the gy-
necology and obstetrics services of Harran University Faculty
of Medicine, Sanliurfa Maternity Hospital and existing pri-
vate hospitals in Sanliurfa province. was included. Exclusion
criteria were multiple pregnancy, preterm birth, placenta
previa, ablatio placentae, preeclampsia, bleeding (gastroin-
testinal, urinary) and low birth weight (<2500 g).

All subjects gave written informed consent. For all pregnant
women, a questionnaire was completed to collect data re-
garding age, weight, gravidity, parity, gestational age, educa-
tional level, occupation, vitamin and iron supplementation
use during pregnancy and SEL. Again, Socioeconomic Level
Scale (SLS) modified by Toukan et al. (11) was used to assess
socioeconomic level. The birth weight, height and gender
were recorded in all newborns.

In the SLS, the following items were assessed: living in a conc-
rete building, 5 points; using tap water, 3 points; appropriate
protein intake by diet, 2 points; having a refrigerator, 5 po-
ints; having a washing machine, 5 points; having a dish was-
her, 7 points; having a radio, 1 point; having a TV, 1 point;
having phone, 5 points; having a car, 2 points; toilet in the
house, 1 point; central heating, 1 point; living in own house,
1 point. The SEL was defined as follows according to total SLS
score: 0-20 points, low; 21-25 points; low-to-moderate; 26-
30 points, moderate-to-high; and 31-40 points, high (11).
Blood samples were taken from all pregnants 1-3 hours be-
fore delivery. In newborns, blood samples were taken from
the umbilical cord at birth. All samples were drawn into va-
cuum tubes without EDTA (potassium-2 ethylenediaminetet-
raacetic acid) and centrifuged at 4000 rpm over 10 minutes.
Sera obtained were stored at -80°C until assays. In the samp-
les, folic acid and vitamin B12 levels were studied by auto-
mated analyzer (E-170 Roche®, Germany) using ECLIA (elect-
rochemiluminescence) method at the Laboratory of Bioche-
mistry Department of Harran University, Medicine School.
The vitamin B12 level<200 pg/mL (<148 pmol/L) was defined
as deficiency in both groups while vitamin B12 levels of 200-
300 pg/mL (148-221 pmol/L) were considered was low-nor-
mal and those =300 pg/mL (>221 pmol/L) as normal.

The folic acid levels<5 ng/mL were defined as deficiency
while those >5 ng/ml were considered as normal (12-14).
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The study was approved by Institutional Ethics Committee of
Harran University, Medicine School (approval#: 20.03.2015,
15/03/18). The study was conducted in accordance to tenets
of Helsinki Declaration.

Statistical analysis

Data were analyzed using SPSS for Windows 20.0. The com-
parisons were performed using Mann Whitney U test, Krus-
kal-Wallis test, Fisher's exact test, Independent sample's t
test, Paired sample's t test, one-way ANOVA and Chi-square
tests. Correlation analyses were performed using Pearson's
correlation test. A p value<0.05 was considered as statisti-
cally significant.

Results

Mean age of pregnant women was 30.02+6.24 years (min-
max: 15-44 years; median age: 30 years). In newborns, mean
height was 50.15+1.35 while mean weight was
3235.62+314.61 g. Of the newborns included, 55.7% (n=334)
were girls and 44.3% (n=266) were boys. No congenital ano-
maly was detected in newborns.

Average vitamin B12 and folic acid levels in pregnant women
160.50+103.27 pg/mLand 11.37+6.23 ng/mL while mean he-
moglobin and mean corpuscular volume (MCV) were
10.95+1.54 g/dL and 82.30+6.81 fL, respectively (Table 1).

Table 1. Maternal Hematological Values, Vitamin B12 and Folic Acid
Values

Hematology MeantSD
Hemoglobin 10.95+1.54
Hematocrit 34.67+3.98
MCV 82.3046.81
RDW 14.24+3.02
RBC 4146.30+677.80
Vitamin B12 160.50+103.27
Folic Acid 11.37+6.23

SD: Standard deviation; RBC: Red blood cell; MCV: mean corpuscular volume;
RDW: Red cell distribution width

In the pregnant women included, vitamin B12 level was <200
pg/mLin 73.8% (n=443) while it was 200-300 pg/mLin 22.7%
(n=136) and >300 pg/mL in 3.5% (n=21). In the newborns, vi-
tamin B12 level was <200 pg/mL in 70.5% (n=423) while it
was 200-300 pg/mL in 23.2% (n=139) and >300 pg/mL in
6.3% (n=38). On the other hands, in the pregnant women inc-
luded, folic acid was <5 ng/mL in 10.3% (n=62) while >5
ng/mLin 89.7% (n=538). In the newborns included, folic acid
was <5 ng/mL in 3.7% (n=22) while >5 ng/mL in 96.3%
(n=578) (Table 2).

There was a significant, positive correlation between mater-
nal and neonatal vitamin B12 levels (r=0.913; p<0.0001). Ag-
ain, there was a significant positive correlation between ma-
ternal and newborn folic acid levels (r=0.026; p<0.0001).
The parity was one in 74 (12.3%), 2 in 101 (16.8%), 3 in 111
(18.5%), 4 in 115 (19.2%) and 25 in 198 (32.9%) of the preg-
nant women. The vitamin B12 level was 164.63+109.86 in
women with parity of 0-5 while 142.51464.78 in those with

The Frequency of Vitamin B12 and Folic Acid Deficiency in Sanhurfa Province

parity 26, indicating a significant difference (p<0.005).

Table 2. Vitamin B12 and Folic Asid Levels of Pregnant and
Newborns

Deficiency Lomrrl‘-:lor- Normal
0, 0,
n (%) n (%) n (%)
136 21
N o
Pregnant (vitamin B12) 443 (73.8%) (22.7%) (3.5%)
139 38
N o
Newborn (vitamin B12) 423 (70.5%) (23.2%) (6.3%)
Pregnant (folic asid) 62 (%10.3) >38
8 . (%89.7)
L 22 578
Newborn (folic asid) (%3.7) - (%96.3)

When supplemental vitamin and iron preparation use were
assessed, it was seen that 198 pregnant women (32.8%) used
one or two of these preparations regularly while 245 (40.8%)
used in anirregular manner and 157 (26.4%) used no vitamin
or iron preparation. When vitamin B12 levels were assessed
according to duration of vitamin and iron supplementation,
it was found that the vitamin B12 level was significantly hig-
her in pregnant women regularly taking vitamin and iron
supplementation compared to those not taking any supple-
mentation (184.76+109.43 vs. 152.26+133.67; p=0.008). It
was also seen that vitamin B12 level was significantly higher
in pregnant women regularly taking vitamin and iron supple-
mentation than those taking irregular manner
(184.76£109.43 vs. 146.18166.03; p=0.000). No significant
difference was observed in folic acid levels according to du-
ration of vitamin or iron supplementation (p=0.148 for regu-
lar vs. no drug use; p=0.538 for regular vs. irregular drug use;
p=0.601 for irregular vs. no drug use).

When pregnant women were stratified according to SEL, it
was found that the SEL was low in 164 (27.4%), low-mode-
rate in 256 (42.7%), moderate-to-high in 122 (20.3%) and
high in 58 (9.7%). When vitamin B12 level was compared ac-
cording to SEL, it was seen that vitamin B12 level was signifi-
cantly lower in low SLS score than those with high SLS score
(144.01%59.77 vs.. 196.48+84.49; p<0.004) (Table 3). No sig-
nificant difference was found in folic acid levels according to
SEL (Table 4).

Table 3. Distribution of mothers Vitamin B12 values by socioecono-
mic level

SLS Deficiency = Low-normal Normal
n (%) n (%) n (%)

Low 139 21 4
(84.8%) (12.8%) (2.4%)

Low-moderate 212 40 4
(82.8%) (15.6%) (1.6%)

. 66 47 9
Moderate-to-high (54.1%) (38.5%) (7.4%)

High 26 28 4
(44.8%) (48.3%) (6.9%)

SLS:Socioeconomic Level Scale
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Table 4. Distribution of mothers' folic acid levels by socioeconomic
level

SLS Deficiency Normal
n (%) n (%)
Low 18 146
(11%) (89%)
Low-moderate 24 232
(9.4%) (90.6%)
. 10 112
Moderate-to-high (8.2%) (91.8%)
. 10 48
High (17.2%) (82.8%)
Discussion

Vitamin B12 deficiency was first reported by Jadhav et al.
(15) it was described by in 1962. Although primary deficiency
is rare in children, it usually develops due to maternal defici-
ency or juvenile pernicious anemia. Vitamin B12 deficiency
present during pregnancy and lactation reduces the vitamin
B12 content of breast milk and leads to vitamin deficiency in
fetus and newborn. Although vitamin B12 deficiency is seen
in all age groups, it is more common in societies with low so-
cioeconomic status (16, 17).

Previous studies have reported that the main cause of vita-
min B12 deficiency in infants is maternal vitamin B12 defici-
ency. In a study at Southeast region of Turkey, Kog et al. (18)
found that vitamin B12 frequency was 72.3% in pregnant wo-
men and 41.2% in newborns; however, authors observed no
folic acid deficiency in newborns. In a study conducted on
250 pregnant women and their newborn babies, vitamin B12
deficiency was found in 81.6% of mothers and 42% of
newborns (3). Ertas et al. (19) in a study screening vitamin
B12 deficiency in primary healthcare facilities in Sanhurfa
province, found vitamin B12 deficiency frequency as 40% in
211 healthy infants

aged 6-11 months. Authors observed maternal vitamin B12
deficiency in 75% of infants with deficiency and in 51% of in-
fants with normal vitamin B12 level (p<0.05) (19). In previous
studies, markedly low maternal and neonatal vitamin B12 le-
vels were reported in agreement with our study.

In our study, a positive correlation was detected between vi-
tamin B12 levels of pregnant women and newborns. Simi-
larly, a correlation was detected between maternal and ne-
onatal vitamin B12 levels in studies by Kog et al. (18), Guerra-
Shinohara et al. (20), Monsen et al. (21), Guiglani et al. (22)
and Sayar et al. (23) (r=0.395, r=0.68, r=0.51, r= 0.730 and
r=0.675; p<0.01 for all). In our study, a relationship was fo-
und between folic acid levels of mothers and newborn ba-
bies. In the study of Kog et al. (18), Guerra-Shinohara et al.
(20), Guiglani et al. (22) and Sayar et al. (23) a positive corre-
lation was found between pregnant and newborn folic acid
levels, similar to our study (r=0.227, r=0.55, r=0.361 and
r=0.499, respectively; p=0.017and p<0.01, respectively).

In our study, we found that mean vitamin B12 level was sig-
nificantly higher in newborns (174.62+114.36) than pregnant
women (160.50+103.27). Similarly, in 1993 in Greece
Schulpis et al. (24) in their study on pregnant women, the

The Frequency of Vitamin B12 and Folic Acid Deficiency in Sanhurfa Province

average vitamin B12 level in newborns was found to be hig-
her than in pregnant women, from Norway on 173 pregnant
women and newborns Monsen et al. (21), from Brazil on 69
pregnant women and newborn Guerra-Shinohara et al. (20),
from Sanhurfa, Turkey on 180 pregnant women and
newborn Kog et al. (18), from Edirne, Turkey on 250 pregnant
women and newborns Sayar et al. (23) and Giugliani et al (22)
from Brazil on 51 pregnant women and newborns.

In pregnant women, the mean hemoglobin level was repor-
ted as 11.7+1.47 g/dL and 11.6+1.47 g/dL in studies from Is-
tanbul Buyukyazi et al. (25), in a study from Edirne Sayar et
al. (23), 11.89+1.16 g/dL in a study from izmir Akga et al. (26),
12.3+1.49 g/dL in a study from Erzurum Eryillmaz et al. (27),
11.2+0.15 in a study from Ankara Erdogan et al. (28) and
13.8+1.5 g/dL in a study from Norway Bratlid and Moe (29).
In our study, it was found that mean hemoglobin level was
10.95+1.54 g/dLin agreement with those reported in the stu-
dies from different regions of Turkey.

In a study from Greece, Schulpis et al. (24) found that vitamin
B12 levels were significantly low in both mothers and their
newborns in an immigrant population with low socioecono-
mic level. In a study from Ankara province, no significant cor-
relation was detected between vitamin B12 level and socio-
economic level in pregnant women at second and third tri-
mester (28). In our study, the finding of significant correla-
tion between B12 and socioeconomic level was attributed to
better prenatal follow-up, regular use of vitamin supplemen-
tation and higher awareness about nutrition.

Although there was no vegetarian patient in our study, high
rate of patients with low vitamin B12 level in mothers and
their infants might be caused by sufficient vitamin B12 intake
due to low socioeconomic level. In a study conducted on 250
pregnant women and their newborns in Edirne, unlike our
study, no significant relationship was found between parity
and vitamin B12 levels (23). However, there are studies sup-
porting a correlation between parity and maternal vitamin
B12 levels in the literature. This may be due to regional cul-
tural variation , insufficiency in family planning and high pa-
rity (mean parity: 3.75+1.9) in our study.

Vitamin B12 levels were found to be significantly higher in
mothers and their babies who took regular vitamin or iron
supplements (p=0.008 and p=0.002). Based on this finding,
multivitamin preparations used regularly during pregnancy
have a positive effect on newborn vitamin B12 levels beca-
use they increase the mother's vitamin B12 stores. In the li-
terature, oral and intramuscular vitamin B12 therapy was
compared in patients with megaloblastic anemia. In a study
by Bolaman et al. (30) 60 adults patients received oral and
intramuscular therapy were followed over 90 days and it was
reported that treatment responses were comparable in both
groups. In an adult study, Kuzminski et al. (31) reported simi-
lar efficacy for both preparations. These studies showed that
oral vitamin B12 intake was not inferior than intramuscular
treatment and supported the finding that vitamin B12 level
was significantly higher in patients received vitamin prepara-
tions in regular manner.
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In our study, the frequency of folic acid deficiency in the San-
lurfa region was found to be 10.3% in pregnant women,
while the frequency of folic acid deficiency in newborns was
3.7%. In a study conducted in the Edirne region of 250 preg-
nant women and their newborn babies, the frequency of fo-
lic acid deficiency was found to be 22.4% in pregnant wo-
men, while folic acid deficiency was not observed in
newborns (23). In a study conducted by Ackurt et al. (32) in
the Izmit region, the frequency of folic acid deficiency was
found to be 59.7% in early pregnancy and 76.4% in late preg-
nancy. This supports the view that the levels of folic acid,
which has been shown in previous studies, decrease even if
the intake is sufficient during pregnancy (33, 34). In our
study, a statistically significant relationship was found
between maternal folic acid levels and infant folic acid levels
(r=0.026, p<0.0001). Koc et al. (18), Sayar (23), Guerro-Shi-
nohara et al. (20), Giugliani et al. (22) found a positive corre-
lation between serum folic acid levels in pregnant women
and newborns, similar to our study.

A limitation of this study was that maternal folate and vita-
min B12 status were only looked at prenatally once, not lon-
gitudinally throughout pregnancy. In addition, the diagnosis
of vitamin B12 deficiency had to be reinforced with serum or
urine MMA level.

Conclusion

Our study showed that vitamin B12 deficiency is high in mot-
hers and newborn babies in Sanliurfa province and newborn
vitamin B12 levels are closely related to maternal levels. Our
study is valuable in that it correlates newborn vitamin B12
and folic acid levels with maternal levels and demonstrates
by sampling a large number of newborns. Vitamin B12 and
folic acid deficiency, which have an important place in brain
development from the intrauterine period, is a preventable
cause of neurological deficit. For this reason, the importance
of screening and treatment before clinical symptoms occur
is very important. We think that our study is useful in this
regard.
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Abstract

Background: The number of immigrant children admitted to public sector healthcare facilities is increasing.
However, comparatively few studies investigated its effects on health systems, especially in the orthopedics
discipline. This research investigates if there is a significant difference in admission to orthopedics and trau-
matology outpatient clinics (O&T) between immigrants and local children.

Materials and Methods: Immigrant (IP) and local patients (LP) under 18 admitted to the O&T of a tertiary
hospital between 2019-2021 were included in this retrospective study. Demographic data of patients, num-
ber of admission in a year, place of admission, the reason for admission, treatment method, radiological
imaging, and diagnoses (soft tissue trauma (STT), developmental hip dysplasia (DDH), etc.) were evaluated
for both groups.

Results: 1009 patients were included (n=481 LP, n=528 IP). The number of admissions was higher in IP be-
tween 1 and 2 years (p=0.02). The consultations of IP from the emergency department and other depart-
ments were statistically higher than those of LP (p<0.001). Fractures/complications and STT are the most
common diagnoses in local and immigrant groups. The third most common diagnosis was DDH in LP and
general examination in IP. Examinations with MRI and no radiological imaging were more frequent in IP than
in LP.

Conclusions: It is noteworthy that the number of admissions to O&T and consultations from other services
is higher in IP than the LP. Increasing physicians' awareness of cultural differences and expectations and
providing health education to immigrant families through professional translators in their preferred language
can diminish the load on healthcare.

Key Words: Children, Health, Immigrant, Orthopedic and traumatology, Refugees

Oz

Amag: Kamu sektor saghk kuruluslarina bagvuran gégmen ¢ocuklarin sayisi artmaktadir. Bununla birlikte,
ozellikle ortopedi disiplininde nispeten az sayida ¢alisma saglik sistemleri Gzerindeki etkilerini aragtirmistir.
Bu arastirma, gogmenler ve yerel ¢ocuklar arasinda ortopedi ve travmatoloji polikliniklerine (O&T) kabulde
anlamli bir fark olup olmadigini arastirmaktadir.

Materyal ve Metod: Retrospektif bu ¢alismaya, 2019-2021 yillari arasinda tgtinci basamak bir hastanenin
O&T'sine bagvuran 18 yasin altindaki gégmen ve yerel hastalar dahil edildi. Hastalarin demografik verileri, bir
yil icindeki basvuru sayisi, basvuru yeri, basvuru nedeni, tedavi yontemi, radyolojik goriintiileme ve tanilari
(yumusak doku travmasi (YDT), gelisimsel kalga displazisi (GKD) vb.) her iki grup igin degerlendirildi.
Bulgular: Calismaya 481 gégmen ve 528 yerel cocuk olmak tizere 1009 hasta dahil edildi. Basvuru sayisi gog-
men gocuklarda 1-2 yas arasinda daha yuksekti (p=0,02). Gogmen gocuklarin acil servis ve diger bolimlerden
konstiltasyonlari yerel gocuklardan istatistiksel olarak daha yuksekti (p<0,001). Kirik/komplikasyonlar ve YDT
yerel ve gé¢men gruplarda en sik gériilen tanilardir. Uglincii en sik tani yerel ¢ocuklarda GKD ve gégmen
¢ocuklarda genel muayene idi. MRG ve radyolojik goriintiileme istenmeyen incelemeler gégmen g¢ocuklarda
daha sikti.

Sonug: O&T'ye kabul ve diger hizmetlerden konsiiltasyon sayisinin gogmen ¢ocuklarda daha yiksek olmasi
dikkat gekicidir. Hekimlerin kilturel farkhhklar ve beklentiler konusundaki farkindaligini artirmak ve gégmen
ailelere tercih ettikleri dilde profesyonel terciimanlar araciligiyla saglik egitimi vermek saglik tizerindeki bu
yuk azaltabilir.

Anahtar Kelimeler: Cocuk, Saglik, Gégmen, Ortopedi ve travmatoloji, Mlteci
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Introduction

Immigration is a global issue all over the world today. Inter-
national immigrants have increased faster than expected
over time, both quantitively and proportionally. Many pe-
ople become international migrants as asylum seekers or re-
fugees due to global conflicts, education, and employment
opportunities (1). It was reported that there were app-
roximately 281 million international migrants and 26.4 mil-
lion refugees in the world in 2020 (2). The same study pre-
sented that 14.6% of the immigrants and 38% of the refu-
gees were under 18 years. Another study reported that
there were 2.2 million refugees at the end of 2015 in Turkey,
which hosts the largest Syrian refugee population globally,
and 7.6 billion USD were spent on expenditures. It was re-
ported that health expenditures had the highest margin of
all expenditures for refugees (3).

For the first time, in 1741, the term orthopedics was used by
French surgeon Nicholas Andry. It originated from the Greek
words “orthos” meaning correct, corrected, and “paydeia”
meaning child (4). It should not be forgotten that the basis
of orthopedics is the child. Several studies showed that the
orthopedics and traumatology department (O&T) is one of
the most frequently consulted by pediatric emergency de-
partments (5,6). In addition, 40% of surgical treatment pati-
ents in the pediatric emergency department were associa-
ted with O&T (7). In China, researchers reported that inter-
national immigrants admission to most frequently with ort-
hopedic diseases, otolaryngological diseases in the second,
and pediatric diseases related in the thirdly (8). In Turkey, it
was reported that 38.2% of the immigrants admitted to ort-
hopedic health services were patients under the age of 18
(9).

To the best of our knowledge, only a few studies analyze the
health services in the orthopedics and traumatology depart-
ment for immigrant and local children (10). This study aimed
to examine the differences between immigrant and local
children admitted to the orthopedics and traumatology de-
partment.

Materials and Methods

This study is retrospective archive research. Patients who
were admitted to a single physician (0.0.) to the O&T out-
patient clinic and consulted between December 2019 and
January 2021 in a tertiary hospital on the east side of the
country were included. Although the pediatric age limit is 21
years or younger, patients under the age of 18 are conside-
red children in the current health system of the country (11).
Thus, only patients under 18 years were included in the
study. In this study, immigrant, asylum-seeking, or refugee
children were defined as “immigrant children”.

In one year at O&T, the total number of admitted immig-
rants and local children was 714 and 4115, respectively. Exc-
luding missing data, 528 immigrant children were included
in the study. Missing data from 700 local children

selected by Statistical Package for the Social Sciences (SPSS)
randomization were excluded, and 481 local children were

Immigrant Child Health Through the Eyes of Orthopedics

included in the study. As a result, 1009 patients were inclu-
ded in this study. All of the immigrant patients spoke their
mother tongue. Therefore, the examination and treatment
of immigrant patients were carried out with the help of a
hospital translator who spoke the immigrants' mother ton-
gue.

Demographic data of patients (age, gender), number of ad-
missions in a year, place of admission (outpatient clinic,
emergency department, other departments), the reason for
admission (traumatic, atraumatic), treatment method (con-
servative, surgical), radiological imaging (X-ray, USG, MRI,
CT) and their diagnoses were evaluated for both groups.
According to the pediatric developmental age classification,
the ages of the patients were classified into infant (0-12
months), toddler (1-2 years), preschool (3-6 years), school
(7-12 years), and adolescent (13-17 years).

Diagnoses were classified as soft tissue trauma (STT), club
foot (PEV), developmental dysplasia of the hip (DDH), frac-
ture and its complications, tumor, deformity, general exami-
nation, paravertebral spasm, infection, rheumatological pat-
hologies, foreign body, and meniscopathy.

This retrospective chart review study involving human parti-
cipants was in accordance with the ethical standards of the
institutional and national research committee and with the
1964 Helsinki Declaration and its later amendments or com-
parable ethical standards. The Human Investigation Com-
mittee (IRB) of the Harran University approved this study
(06/09/2021-HRU/21.15.10).

Statistics

The Statistical Package for the Social Sciences (SPSS Inc., Chi-
cago, IL, USA) v. 21.0 software program was used to const-
ruct the databases and perform the statistical analysis. Age
distribution data were analyzed using the Shapiro-Wilk test
of normality. Age distribution data were given as a median
(IQR) and standard deviation (SD) because they did not fit
the normal distribution. The Mann-Whitney U test was used
to compare the place of admission (outpatient clinic, emer-
gency department, other departments), the reason for ad-
mission (traumatic, atraumatic), and the treatment method
(conservative, surgical) of the two groups. The number of
admissions, radiological imaging, and diagnosis frequencies
of both groups in one year were given as a percentage value.
In this study, the statistical significance level was accepted
as p<0.05 with a 95% confidence interval. There were no
missing data.

Results

Of the 1009 patients included in the study, 47.67% (n=481)
were local children, and 52.33% (n=528) were immigrant
children. The mean age of the local children was 6+5.56 (IQR
1+SD), while the mean age of the immigrant children was
515.45 (IQR £SD). There was no statistically significant diffe-
rence in both groups' age, gender, reason for admission, and
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treatment method (p=0.29; 0.22; 0.71 and 0.10, respecti-
vely).

Demographic data of the patients are presented in Table 1.
According to the pediatric development age classification,
immigrant children were admitted more frequently in the
toddler period (1-2 years old), while local children were ad-
mitted more frequently in the school-age period (7-12 years)
(p<0.02) as presented in Figure 1. As seen from the same fi-
gure, local children did not have any admissions from an
emergency or other services in all age categories. In cont-
rast, consultations from these services were statistically hig-
her in immigrant children (n=10 and 40, respectively)
(p<0.001).

The frequency of admission in a year, the examinations, and
the diagnoses are presented in Table 2. The most frequent
admission to the O&T was between one and three times a
year (94.45%), as presented in Figure 2. The frequency of
children admitted one to three times a year in local children
was 93.55% (450/481), while it was 95.63% (503/528) in im-
migrant children.

Figure 2 also demonstrates utilized the radiological imaging
techniques for both groups. X-ray was the most frequently
requested examination in local children (35.38%) and im-
migrant children (38.45%). While the frequency of no radio-
logical imaging (93/528, 9.22%) and utilization of MRI

20 T T
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(4/528, 0.40%) was higher in immigrant children. At the
same time, the frequency of USG (46/421, 4.56%) was hig-
her in local children than in immigrant children (15/528,
1.49%).

Diagnosis for both groups is illustrated in Figure 3. Fracture
and its complications (16.25%), STT (11.50%), and DDH
(8.03%) were the most common diagnoses in local children,
respectively. In immigrant children, the most common diag-
noses were fractures and complications (16.95%), STT
(12.49%), and general examination (5.55%), respectively.
PEV was higher in immigrant children than in local children
(4.16%; 0.59%, respectively), while the DDH was higher in
local children than in immigrant children (8.03%; 4.76%, res-
pectively).

According to the health practice communique announced by
the country's social security institution, the cost per patient
for diagnosis and treatment was calculated. According to
this, the One-year conservative treatment of a DDH patient
is between 310.56-403.65% (min-max). The yearly cost of a
PEV patient treated conservatively is between 1034.39-
1140.27 £ (min-max). The cost of a single examination to the
health system is 26.47%. The cost of diagnosing and treating
patients presenting with a foreign body to the healthcare
system is 518.01-1826.55% (min-max).

I
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Figure 1. Presentation of the ratio of patients in terms of age development classification and place of admission
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Table 1. Demographic of data. Bolded values are those with p < 0.05

Local children immigrant children Total
n % n % n % p-value
Sex
Female 203 20.12 243 24.08 446 44.20 0.22
Male 278 27.55 285 28.25 563 55.80
Age
Infant (0-12 month) 89 8.82 75 7.43 164 16.25
Toddler (1-2 age) 75 7.43 132 13.08 207 20.52 0.02
Preschool (3-6 age) 86 8.52 95 9.42 181 17.94
School (7-12 age) 137 13.58 122 12.09 259 25.67
Adolescent (13-17 age) 94 9.32 104 10.31 198 19.62
Place of admission
Orthopedic 481 47.67 478 47.37 959 95.04 <0.001
Emergency 0 0 10 0.99 10 0.99
Other 0 0 40 3.96 40 3.96
Reason for admission
Atraumatic 204 20.22 218 21.61 422 41.82 0.71
Traumatic 277 27.45 310 30.72 587 58.18
Treatment method
Conservative 458 45.39 490 48.56 948 93.95 0.10
Surgical 23 2.28 38 3.77 61 6.05
481 47.67 528 52.33 1009 100
Table 2. The number of applications, the frequency distribution of examinations, and diagnoses
Local children immigrant children Total
n % n % n %
Number of admission
1-3 times 450 44.60 503 49.85 953 94.45
4-6 times 28 2.78 20 1.98 48 4.76
7-9 times 2 0.20 0.30 5 0.50
+10 times 0.10 0.20 3 0.30
Radiological imaging
None 47 4.66 93 9.22 140 13.88
X-ray 357 35.38 388 38.45 745 73.84
MRI 1 0.10 4 0.40 5 0.50
CcT 1 0.10 1 0.10 2 0.20
UsG 46 4.56 15 1.49 61 6.05
More than one 29 2.87 27 2.68 56 5.55
Diagnosis
STT 116 11.50 126 12.49 242 23.98
PEV 6 0.59 42 4.16 48 4.76
DDH 81 8.03 48 4.76 129 12.78
Fracture and complication 164 16.25 171 16.95 335 33.20
Tumor 10 0.99 13 1.29 23 2.28
Deformity 33 3.27 41 4.06 74 7.33
General examination 39 3.87 56 5.55 95 9.42
Paravertebral spasm 16 1.59 7 0.69 23 2.28
Infection 3 0.30 5 0.50 8 0.79
Rheumatological pathologies 4 0.40 4 0.40 8 0.79
Foreign body 5 0.50 9 0.89 14 1.39
Meniscopathy 4 0.40 6 0.59 10 0.99

Discussion

Immigration is a global issue and can cause changes in the
health system of countries. To the best of our knowledge,
this is the first study in the literature to determine the dif-
ferences between immigrant and local children in the de-
partment of orthopedics and traumatology (O&T). The
main finding of this study provides new evidence about the

differences in musculoskeletal health of immigrant children
from local children.

In the present study, there was no difference between the
first two most commonly diagnosed pathologies (fracture
and its complications and soft tissue traumas) in immigrant
and local children. The other most common diagnosis was
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the general examination for immigrant children, while the
DDH was for local children. Immigrant children's admitted
for general examinations were relatively more than local
children. We think that this is due to differences in educa-
tion, culture, and expectations of families. Kronenig et al.
and Pottie et al. reported that the healthcare team should
be aware of cultural differences and expectations during
healthcare (1,12). Ethnic differences, geographic location
and having a family history, and swaddling were risk factors
for DDH (13-15). DDH was included in the national scree-
ning program country. We think that the frequent occur-
rence of DDH in local children may be related to racial dif-
ferences and swaddling. In addition, immigrant families co-
uld be unfamiliar with routine preventive health services.
Immigrant children were more likely to be consulted from
different departments (p<0.001). This difference thinks
that the immigrant children consulted from other depart-
ments had additional medical diseases requiring hospitali-
zation. $ahin et al. showed that immigrants' comorbidities
were more common (9). In addition, immigrant children
were more admitted to the emergency department. Similar
to the present study, it has been shown that the immigrant
population's admission to the emergency department is
higher in Spain (16). Xu et al. pointed out the relation
between the utilization of healthcare services by immig-
rants and immigration reasons (8). As admission to the
emergency department is generally associated with acute
traumas, we think immigrant children were more exposed
to acute trauma, similar to the findings of different studies
(17,18). Another reason may be that immigrants do not
know which department to apply to due to their lack of so-
cial integration (language, education, etc.). Several researc-
hers have recommendations such as directing new immig-
rant families to the right health services by professional
translators in the language they prefer, informing them
about urgent and emergent care (19,20), and preparing a
health education program by professionals (21).

Oral and dental health studies show that immigrants have
inequality in accessing oral health services and experience
more frequent oral health problems in Spain (22,23).
Newbold et al., contrary to expectations regarding oral he-
alth, both native Canadians and foreign nationals reported
similar practices (24). Xu et al. reported that outpatient vi-
sits were more frequent among international immigrants;
however, the number of visits and outpatient treatment
costs were lower than those of local people. They stated
that this difference was related to health insurance (8). In
this study, no significant difference was found between the
number of admission to O&T in one year in either group.
Since the country's general health insurance finances the
health services for the immigrants, this could be the reason
for the similar number of admission to the O&T. This num-
ber could also be affected by the fact that immigrants can
be directly admitted to an emergency department, a pri-
mary, secondary, and tertiary health center due to the co-
untry's health policy.

Immigrant Child Health Through the Eyes of Orthopedics

MRI and no radiological imaging frequency were higher in
immigrant children than in local children. The relatively hig-
her number of children whom admission for general exami-
nation in immigrant children increased patients' frequency
with no radiological imaging in this group. The increased
rate of MRI in immigrant children could be related to the
suspected pathologies (STT, tumor, foreign body, and me-
niscopathy) diagnosed by MRI. The higher frequency of
USG in local children may be due to the national screening
program for DDH for local children being known to parents.
In this study, similar to the literature (25,26), local children
were frequently admitted to trauma centers and emer-
gency departments during the school-age period. Sharma
et al. prospectively evaluated 791 pediatric patients and re-
ported that admissions were most common during the
school-age period, second most frequently during the
preschool period, and third most frequently during the
toddler period (27). In the present study, immigrant child-
ren were admitted more frequently during the toddler pe-
riod between the ages of one and two to the O&T. This dif-
ference suggests that immigrant children during the todd-
ler period are more frequently exposed to trauma. In addi-
tion, this difference can be caused by environmental, edu-
cational, and socio-cultural differences.

PEV, foreign body, and general examination were the most
common diagnoses in immigrant children, while DDH and
paravertebral spasms were the most common diagnoses in
local children. Apart from the most common diagnoses
(fracture and its complications and STT) between the two
groups, the costs to the healthcare system were calculated
for diagnosis and treatment per patient. The cost of pati-
ents admitted with PEV was the highest, followed by those
admitted due to a foreign body. One-year conservative tre-
atment of a DDH patient was lower than the cost of a pati-
ent with a foreign body. The cost of a patient presenting
with paravertebral spasm was the lowest on average. Besi-
des the financial cost to the healthcare system, admission
to a tertiary hospital for a general examination without any
pathology causes a loss of workforce for the health system
and costs to insurance companies. Duramaz et al. stated
that meeting the basic needs of immigrants with the right
strategies and timely interventions can reduce health
expenditures (10).

There are several limitations of this study. First, although
this study provides insights into healthcare changes on the
east side of the country between local and immigrant child-
ren, it is conducted in a single tertiary hospital where it
would not be appropriate to universalize the results due to
the relatively small sample size. Second, it is a retrospective
study. Another limitation is that the immigrant category
(economic immigrant, family-class immigrant, or refugee),
familial and socio-cultural characteristics, linguistic and re-
ligious differences, and residence time of the patients were
not included in the study. However, we believe that this
study will form the basis for planning multicenter prospec-
tive studies in the future.
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In conclusion, determining the health status of immigrant
children in orthopedics and traumatology will enable co-
untries to take the necessary measures in health policies
and improve health services. Education of immigrant and
refugee families, using professional translators, and the de-
termination of traditional differences and risk factors in the
department of preventive medicine can be provided. As a
result of this study, awareness among clinicians and fami-
lies will increase and provide patients to receive a more ef-
ficient health service. We think that this study will also form
the basis for future studies focusing on the musculoskeletal
health of immigrant children.
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Hastaneye ilk Basvurudaki Biyobelirte¢lerle COVID-19 Klinigi Tahmin Edilebilir mi?

Nuray ARI * ", Rabia GUNEY KAVUSAK 2 /) Nazli YANIK 3 ', Mehmet ERTEN #

1Tuzla Devlet Hastanesi Tibbi Mikrobiyoloji, istanbul, TURKIYE
2Sultanbeyli Devlet Hastanesi Tibbi Mikrobiyoloji, istanbul, TURKIYE
3Sultanbeyli Devlet Hastanesi Tibbi Biyokimya, istanbul TURKIYE
4Tibbi Biyokimya, Malatya Halk Sagligi Laboratuvari, Malatya, TURKIYE

0Oz

Amag: COVID-19 hastalarinda cgesitli enflamatuvar biyobelirteglerin artmis seviyeleri bulunmustur ve “sitokin
firtinas1” olarak adlandirilan siddetli hastalik riski ile iliskilendirilmistir. Bu galismada iyilesen ve 6len hastalar
arasinda lenfosit sayisi, CRP, sedimantasyon, ferritin gibi inflamatuar belirtegler ile cinsiyet ve yas agisindan
anlamli farklilik olup olmadiginin arastiriimasi amaglanmistir.

Materyal ve metod: Calismamizda 03.04.2020-31.12.2020 tarihleri arasinda hastalardan teshis ve tedavi amagl
istenen rutin laboratuvar sonuglarini kullandik. Bunlardan CRP, sedimantasyon, fibrinojen, ferritin, troponin-I,
D-dimer ve hemogram parametreleri geriye doniik olarak baktik. Basvuru sirasinda ilk istenen kandaki paramet-
reler temel alinarak istatiksel anlamhlk arastirdik.

Bulgular: COVID-19 PCR testi pozitif 213 hastanin oldugu retrospektif calismamizda; 83’ COVID-19’a bagl ne-
denlerden hayatini kaybederken, digerleri iyileserek taburcu oldu. Trombosit sayisi harig digerlerinde istatistik-
sel olarak anlamli fark tespit ettik. Bu testler 6len hastalarda ilk bagvuru aninda daha ytiksekti. ROC egrisi sag-
kalimi tahminlemede; Troponin-I, CRP, Ferritin, Notrofil ve D-dimer en iyi biyobelirteglerdi. Cinsiyete gére 6liim
oranlarinda erkekler lehine anlamli fark bulduk. Hastalarin yaslari incelendiginde yasla birlikte mortalitenin art-
1181 tespit ettik.

Sonug: COVID-19 pandemisi, yiiksek komplikasyon, 6lim orani ve ekonomik etki ile kiiresel bir felaket oldu. Bu
suregte teshisi hizlandirmak ve hastalik siddetini degerlendirmek igin diisiik maliyetli, uygun gostergelere ihtiyag
duyuldu. Bugiine kadar yapilan ¢alismalar, biyobelirteglerin COVID-19 hastalik ciddiyetine gore nasil degisebile-
cegine dair kanitlar bulundugunu goéstermektedir. Bu sonuglar, klinik uygulamada tedaviyi belirlemek, yogun
bakim Unitesine kabulli ydonlendirmek ve klinigi tahmin edebilmek igin yardimci olarak kullanilabilir. Troponin-I,
CRP, D-dimer, LDH ve COVID-19 ile kabul edilen hastalarin kisa vadeli risk siniflandirmasi igin kullanilabilecek
biyobelirteglerdir. Guvenilirligi ve tekrarlanabilirligi artirmak icin bunlarin prognoza etkileri Gizerine daha fazla
arastirma yapilmahdir.

Anahtar Kelimeler: Covid-19, Biyobelirteg, Troponin-I, CRP, D-dimer
Abstract

Background: Various inflammatory biomarkers have been associated with increased risk of severe disease, ter-
med “cytokine storm,” in COVID-19 patients. In this study, it was aimed to investigate whether there is signifi-
cant difference in terms of inflammatory markers suchas lymphocyte count, CRP, sedimentation, ferritin, gen-
der and age between the patients who recovered and died.

Materials and Methods: In our study, we used routine laboratory test results from patients in diagnosis and
treatment process between 03.04.2020-31.12.2020. We investigated CRP, sedimentation, fibrinogen, ferritin,
troponin-I, D-dimer and hemogram parameters retrospectively. We searched for statistical significance based
on the parameters in the first admission blood.

Results: Which included 213 patients with positive PCR test, 83 died from COVID-19-related causes, while the
others were discharged. Except for the platelet counts, we found a statistically significant difference in the ot-
hers. These tests were higher in patients who died at the time of first presentation. The biomarkers with the
best performance in predicting ROC curve survival were Troponin-I, CRP, Ferritin, Neutrophil, and D-dimer.
There was a significant difference in favor of males in mortality rates by gender. When the patients are exami-
ned, it can be said that mortality increases with age.

Conclusions: The COVID-19 pandemic has been a global disaster with high complication, mortality and more
economic impact. In this process, cost-effective and appropriate indicators were needed to simplify the diag-
nostic process and assess disease severity. Recent studies showed how biomarkers could change with COVID-
19 severity. These results can be used as an aid in clinical practice to determine treatment, guide ICU admission,
and predict clinical course. Troponin-I, CRP, D-dimer, LDH and are interesting biomarkers that can be used for
short-term risk stratification of patients admitted with COVID-19. More research on the prognostic value of
biomarkers is needed to increase reliability and reproducibility.
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ARl ve ark.

Giris

ilk olarak 2019 yili aralik ayinda, Cin Halk Cumhuriyeti'nin
Hubei Eyaleti Wuhan sehrinde nedeni belirlenemeyen pno-
moni olgulari bildirildi. Yapilan incelemeler sonucunda et-
kenin yeni bir koronavirlis oldugu anlasildi. Etken SARS-
CoV-2 (Severe Acute Respiratory Syndrome Coronavirus-2),
hastalik ise COVID-19 (Coronavirus Disease-2019) olarak
adlandirnldi (1).

Koronavirlsler, Nidovirales sinifindaki Coronaviridae ailesi-
nin Coronavirinae alt ailesinde yer alan tek zincirli, pozitif
polariteli, zarfli RNA virUsleridir. Yiizeylerinde bulunan tag
(corona) benzeri uzantilar nedeniyle “coronavirus” olarak
isimlendirilmistir. Alfa, beta, gama ve delta koronavirisler
olarak dort alt gruba ayrilmaktadir (2). Yapilan dizi analizleri
SARS-CoV-2'nin beta koronavirlsler arasinda yer aldigini,
yarasa SARS-benzeri koronavirisleri olarak tanimlanan bat-
SL-CoV ZC45 ve bat-SL-CoV ZXC21 ile yakin iliskili oldugunu
ortaya koydu. Bununla birlikte viral genom dizi analizinin
yapilmasi tanisal testlerin gelistiriimesine, tedavi ve agi ge-
listirme alanindaki ¢alismalarin baslamasini sagladi (3,4).
Diinya Saglik Orgiiti 11 Mart 2020 tarihinde COVID-19'u
kiresel bir pandemi olarak ilan ederken, tlkemizde ilk olgu
10 Mart 2020 tarihinde, hastaliga bagl ilk 6lim ise 17 Mart
2020 tarihinde rapor edildi (5). SARS-CoV-2'nin biyolojisi,
epidemiyolojisi ve olusturdugu klinik tablonun 6zellikleri ile
ilgili bilgiler her gegen giin artti. Yiiksek morbidite-mortali-
tesi ve ekonomik etkileri nedeniyle insanligin en biyiik so-
runlarindan biri halini aldi. Agirlikli olarak bir solunum has-
taligi olan COVID-19, asemptomatik veya ¢cok az semptoma-
tik hastaliktan siddetli solunum yetmezligine kadar degise-
bilen klinikle seyreder (6). SARS-CoV-2'nin ayni zamanda
kardiyovaskiler sistem gibi diger organlara da genelde
eksprese edilen Anjiyotensin Donistirict Enzim-2 (ACE-2)
yoluyla girdigi ve boylece genis bir semptom yelpazesine yol
actigi bilinmektedir.

Koronavirislerdeki yapisal S (Spike) proteini, E (Envelope)
proteini, M (Membran) proteini ve N (Nucleocapsid) prote-
ini olgun virls partikali (virion) olusumunda ve enfeksiyo-
nun ortaya ¢ikmasinda gorev almaktadir. Bunlardan S pro-
teini, koronavirisln yuzeyindeki g¢ikintilarin (spike) olusu-
mundan, virlisiin konak hiicre reseptoérlerine tutunmasin-
dan ve hucre igine girisinden sorumludur. Ayrica, virlsin
major antijenik 6zelligini saglamaktadir. S proteini insan-
larda ACE-2 reseptoriine yliksek afinite ile baglanir (7).
SARS-CoV-2 enfeksiyonu, akut akciger hasarina ve olumsuz
prognoza katkida bulunan pro-inflamatuvar sitokinlerin bi-
yiik 6lglide salinmasina isaret eden 'sitokin firtinasini' tetik-
leyebilir. Olusan bagisiklik tepkisi karacigerde, bébreklerde,
kalpte ve akcigerlerde doku hasarina neden olabilir (8,9).
BaziI biyobelirtecler, COVID-19 prognozunu belirleme ve
kisa vadeli mortalite ile iliskilendirilmistir. Mesela miyokar-
diyal hasarin bir yansimasi olarak kardiyak troponin yiksel-
mesi olan hastalar, daha yiksek kardiyovaskiler hastalik
yukii ve daha kotl prognoz ile iliskilendirilmistir (10,11). D-
dimer’in ylksekligi de mortalite ile iliskili olarak bildirilmis-
tir (12 ). Benzer sekilde, enflamatuvar bir belirteg olarak C-
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reaktif protein (CRP) COVID-19'un siddeti ile iliskilendiril-
mistir (13). Tim bunlarla birlikte, biyobelirteglerin COVID-
19 hastalarinin prognostik siniflandirmasi icin etkili bir arag
olabilecegine dair kanitlar var. Bu nedenle, ¢calismamizda
farkh biyobelirteclerin COVID-19 ile basvuran hastalarda
sag kalim Uzerine etkisini arastirdik.

Materyal ve Metod

03.04.2020-31.12.2020 tarihleri arasinda istanbul Sultan-
beyli Devlet Hastanesi’ne basvuran olasi COViD-19 siipheli
hastalardan nazal ve oral sirintiler alinip PZR ¢alisiimasi
icin merkez laboratuvara gonderildi. Test sonucu pozitif
olan hastalardan alinan kan érneklerinden teshis ve tedavi
amagli istenen C-reaktif protein (BN ProSpec System Sie-
mens, Almanya (mg/dL)), sedimentasyon (Linear THERMA
NE, ispanya (mm/H)), D-dimer (STA Compact Stago, ABD
(ug/mL)), fibrinojen (STA Compact Stago, Amerika (ug/mL)),
ferritin DxI-800 (Beckman Coulter, ABD (ng/mL)), troponin
(Beckman Coulter, ABD (ng/L)) ve hemogram (LH 780 Beck-
man Coulter Hematology Analyzer, ABD (1073/ulL)) para-
metreleri incelendi. Hastaneye basvuruda ilk istenen kan-
daki parametreler degerlendirmeye alinarak istatiksel an-
lamhlik arastirild.

istatistiksel Yontem

Veriler IBM SPSS Statistics Standard Concurrent User V 26
(IBM Corp., Armonk, New York, ABD) ve MedCalc Version
19.4 istatistik paket programlarinda degerlendirildi. Tanim-
layici istatistikler birim sayisi (n), ylizde (%), ortalamazstan-
dart sapma (X + ss), ortanca (M), birinci ¢eyreklik (Qi1) ve
Uguincl ceyreklik (Qs), degerleri olarak verildi. Sayisal degis-
kenlere ait verilerin normal dagilimi Shapiro Wilk normallik
testi ve Q-Q grafikleri ile degerlendirildi. Varyanslarin ho-
mojenligi Levene testi ile degerlendirildi. Sayisal degisken-
ler icin gruplar arasi karsilastirmalar normal dagilim goste-
ren degiskenler icin bagimsiz iki 6rneklem t testi, normal da-
gilim gostermeyen degiskenler icin Mann-Whitney U testi
ile yapildi. Cinsiyete gore gruplar arasi karsilastirmada Pe-
arson Ki kare analizi kullanildi. Tek degiskenli analizlerde
o6nemli bulunan degiskenler Cox regresyon analizine dahil
edildi. Sagkalimi etkileyen nihai faktorlerin belirlenmesi igin
backward Wald yénteminden yararlanildi. Sagkalimi 6ngo-
rebilecek biyobelirteclerin performansi ROC (Receiver ope-
rating characteristic) egrisi analizi ile degerlendirildi. ROC
egrisi analizlerinden elde edilen optimum kesim noktalarina
(cut off values) gore riskler tek degiskenli olarak binarylo-
gistic regression analizi ile degerlendirildi. p<0.05 degeri is-
tatistiksel olarak anlamli kabul edildi.

Bulgular

Calismaya COVID-19 PCR testi pozitif bulunan 213 hastayi
dahil ettik. Bu hastalardan 83 tanesi COVID-19’a bagh ne-
denlerden hayatini kaybederken kalani iyileserek taburcu
oldu. Cinsiyete gére erkeklerin mortalitesi daha yuksek
oranda oldugu bulundu. Hastalarin yaslari incelendiginde
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yasla birlikte mortalitenin arttig séylenebilir. iki grubun yas
ortalamalari arasindaki 15 yilhk fark mortalite acisindan
onemli bilgiler vermektedir. Calismamiza dahil ettigimiz la-
boratuvar parametreleri incelendiginde trombosit sayisi
harig kalan tim parametrelerde istatistiksel olarak anlamli
fark tespit edildi. Bu testler 6len hastalarda ilk basvuru
aninda daha yiksek bulundu.

Tablo 1’e gore sifa grubunda 26 (%40,6), 6len grubunda 18
(%62,1) erkek bulunmaktadir. Gruplar cinsiyet yoniinden is-
tatistiksel olarak benzer dagilima sahipti. Olen hastalarin
yaslari istatistiksel olarak sifa grubundan yiiksekti. Hastane
yatis siresi istatistiksel olarak 6lenlerde daha yliksekti. Tro-
ponin | ve WBC degerleri istatistiksel olarak 6len grubunda
ylksekti. Gruplarin Lenfosit degerleri arasindaki farklar is-
tatistiksel olarak 6nemli degildi. N6trofil sayilari istatistiksel
olarak 6len grubunda yiiksekti. Platelet degerleri gruplarda
benzer dagilima sahipti. Oliimle sonuglanan hasta grubu-
nun Ferritin, Fibrinojen, D-Dimer, Protrombin zamani de-
gerleri istatistiksel olarak sifa grubundan yuksekti. INR de-
gerleri arasindaki farklar istatistiksel olarak 6nemli degildi.
Sedim ve CRP degerleri istatistiksel olarak sifa ile taburcu
olan hastalardan yiiksekti.

Tablo 1’de p<0,10 degerine sahip degiskenler Cok Degis-
kenli Cox regresyon analizi ile yasa ve cinsiyete gore du-
zeltme yapilmadan ve dizeltme yapilarak degerlendirilmis-
tir. Her iki durumda da troponin |, N6trofil ve Ferritin degis-
kenleri sagkalim Gzerine etkili bulunmustur. Wald istatistik-
lerine gore sagkalim Uzerinde en etkili degisken troponin
olarak bulundu.

Cox Regresyon analizine gore yas ve cinsiyete goére di-
zeltme yapildiginda Troponin | ve ferritin degerlerinin art-
masi 6lim riskini 1.001 kat arttirmaktadir. Notrofil degeri-
nin artmasi ise 6lim riskini 1.173 kat arttirmaktadir.

ROC analizi sonuglarina goére sagkalimi 6ngorebilecek
bioyobelirtegler arasinda en yiiksek egri altinda kalan alana

Tablo 1. Klinik Ozelliklerin Gruplara Gore Karsilastirilmasi

Biyobelirteglerle Covid-19 Klinigi Tahmin Edilebilir mi?

troponin sahiptir. Troponin degeri >9,9 oldugunda 6limi
tahminlemede sensitivity degeri %82,8; pozitif prediktif de-
ger ise %75,0 olarak belirlenmistir. En yuksek ikinci egri al-
tinda kalan alana CRP sahiptir. CRP degeri >105 oldugunda
o6luma tahminlemede sensitivity degeri %58,6; pozitif pre-
diktif deger ise %85,0 olarak belirlenmistir. CRP igin sensiti-
vity degeri disiik olmakla birlikte specificity degeri %95,3
olarak elde edilmistir. CRP’nin 6lenleri tahminlemesinden
ziyade taburcu olacak hastalari belirleme basarisinin daha
iyi oldugu soylenebilir.

Sekil 1’de en yliksek egri altinda kalan alana sahip bes bi-
yobelirteg icin ROC egrileri yer almaktadir. Sekilde tropo-
nine ait egrinin en yiksek alana sahip oldugu gorilmekte-
dir.

Sensitivity

40

— Traponin
— CRFP
Farritin
— Naulrophils
— D_Dimer

T S TS T N T T T N N N S B
0 20 40 80 &0 100
100-Specificity

Sekil 1. Sagkalimi tahminlemede en iyi performansi gosteren
biyobelirteglerin ROC egrileri

Gruplar

Sifa n=64 Oliim n=29 P degeri
Cinsiyet
Erkek 26 (40,6) 18 (62,1) 0,073
Kadin 38 (59,4) 11 (37,9)
Yas 56,8+15,4 70,6+13,9 <0,001
Yatis siiresi 5,0 (3,0-7,0) 11,0 (4,5-19,0) 0,001
Troponin | 3,10 (1,90-6,77) 21,40 (12,05-51,95) <0,001
WBC 4,83 (4,00-6,75) 6,90 (4,85-9,77) 0,002
Lenfosit 1,20 (0,80-1,67) 0,90 (0,70-1,50) 0,169
N&trofil 3,00 (2,20-4,47) 4,60 (3,24-7,75) 0,001
Trombosit 199,0 (155,5-237,7) 196,0 (146,0-291,0) 0,862
Ferritin 146,3 (64,3-325,4) 419,2 (170,2-832,4) <0,001
Fibrinojen 434,5 (365,0-530,5) 578,0(422,0-699,0) 0,002
D-Dimer 0,55 (0,36-0,91) 1,92 (0,57-3,46) 0,001
Protrombin Zamani 13,85 (13,10-15,00) 14,50 (13,50-16,10) 0,033
INR 1,03 (0,98-1,11) 1,07 (0,99-1,17) 0,102
SEDIM 43,0 (24,2-62,7) 60,0 (38,0-83,0) 0,018
C-reaktif protein 24,80 (11,75-60,02) 110,00 (45,20-153,50) <0,001

Veriler yiizde, ortalama ya da medyan olarak verilmistir.
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ROC analizinde yas ve cinsiyete gore diizeltme yapildiginda
Troponin degerinin >9,9 olmasi mortalite riskini 29,988 kat
arttirmaktadir. Mortalite riskini CRP>105 olmasi 33,118 kat,
ferritin>518,8 olmasi 18,773 kat, Notrofil>3 olmasi 3,308
kat, D-dimer>1,66 olmasi 13,852 kat, fibrinojen>538 olmasi
11,061 kat, WBC>7,7 olmasi 6,701 kat arttirmaktadir. Sedim
ve PT degiskenlerinin gliven araliklari incelendiginde bu de-
giskenlerin mortalite Uzerine etkili olmadig gérilmektedir.

Biyobelirteglerle Covid-19 Klinigi Tahmin Edilebilir mi?

Sekil 2’de biyobelirteglere ait Kaplan-Meier egrileri ve Log-
Rank degerleri incelendiginde Troponin degerleri <9,9 olan
grubun sagkalimlarinin istatistiksel olarak 29,9 grubuna goére
daha fazla oldugu gorilmektedir. CRP<105 olan hastalarin
sagkalimlari istatistiksel olarak 2105 olan gruba gore yiksek-
tir. Ferritin<518,8 olan hastalarin sagkalimlari istatistiksel
olarak>518,8 olanlardan yuksektir. No&trofil ve D-Dimer
gruplarinin sagkalimlari istatistiksel olarak benzerdir.
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Sekil 2. Sagkalimi tahminlemede en iyi performansi gosteren sagkalim egrileri
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Tartisma

COVID-19 pandemisi, yiksek komplikasyon, 6liim orani ve
daha ¢ok ekonomik etki ile kiiresel bir felaket oldu. Bu ne-
denle, teshis siirecini basitlestirmek ve hastalik siddetini de-
gerlendirmek icin diisiik maliyetli ve uygun gostergelere ih-
tiyac¢ duyuldu. Cok sayida ¢calismada, COVID-19 hastalarinda
inflamatuvar parametreler de dahil olmak Uzere ¢esitli se-
rum veya plazma biyokimyasal bilesenlerinin yiikselmis sevi-
yelerini tanimlandi (14, 15). Gegmisteki SARS ve MERS has-
talarinda, hafif ve orta dereceli vakalara kiyasla siddetli va-
kalarin serumunda ylksek diizey proinflamatuvar sitokinleri
bildirilmistir (16, 17).

Calismamizda COVID-19 tanisi alan hastalarin ilk basvuru
anindaki biyobelirtegler ile yas ve cinsiyetin sagkalim hak-
kinda yol gosterici olup olmadigini belirlemeyi amacladik.
COVID-19 tanisiyla hastaneye yatirilan hastalarda geriye do-
niik olarak CRP, sedimentasyon, fibrinojen, ferritin, troponin
I, D-dimer ve hemogram parametrelerini degerlendirdik. iyi-
lesen ve 6len hastalar arasinda trombosit sayisi disindaki pa-
rametrelerde ki farkhliklarin istatistiksel olarak anlamli oldu-
gunu bulduk. italya'da daha énce yapilan bir calisma (18),
COVID-19 pozitif olanlarda CRP ve LDH'nin 6énemli dlglide
arttigini ve bu testlerin COVID-19 pozitif hastalari belirlemek
icin RT-PCR'ye alternatif olarak kullanilabilecegi bildi-
rildi. Baska bir calisma, hastaligin ciddiyetini degerlendirmek
icin CRP, LDH, ferritin ve D-dimer'in kullanildigini ve yuksek
seviyenin kotl sonug ve mortalite ile iliskili oldugu bildirildi
(19, 20). Yaptigimiz calismada ortalama standart sapmaya
gore ileri yas ve erkek cinsiyetin de mortaliteyi arttirdigini
gordiik. Benzer sekilde Qiubai Live arkadaslarinin yaptigi ¢a-
lismada da ileri yasla ilgili benzer sonug bildirildi (21).

CRP, interlokin-6 stimilasyonuna yanit olarak karaciger ta-
rafindan Uretilen ve salinan, rutin olarak kullanilan bir enfla-
matuar biyobelirtegtir. Akut enflamatuvar bir durum sé6z ko-
nusu oldugunda CRP, serum konsantrasyonunu arttirir ve
c¢ogu durumda hastaligin siddetine gére artar ve enflamas-
yon ¢ozildiiglinde azalir. SARS-CoV-2 enfeksiyonu, bazi has-
talarda sitokin firtinasi, septik sok, pihtilasma bozukluklari,
metabolik diizensizlik ve ¢oklu organ disfonksiyonu ile karak-
terize hiperenflamatuvar bir yanit meydana gelir (22 ). CRP,
enfeksiyonun baslangicinda asamali olarak artar ve hastalik
siddeti ve 6lum orani ile iliskilendirilmistir (23). Ayrica, CRP
yluksekligi, bilgisayarli tomografi bulgulari ve solunum yet-
mezligi arasinda anlamli bir iliski oldugu goérilmistar
(24, 25).

ROC egrisi sagkalimi tahminlemede en iyi performansi gos-
teren biyobelirtegler sirasiyla Troponin I, CRP, Ferritin, Not-
rofil ve D-dimer idi. Yakin zamanda yapilan bir meta analiz
(26), yiksek CRP, ferritin ve D-dimer dizeylerinin COVID-
19'da kot sonuglarla iliskili oldugunu gosterdi. Troponin |,
CRP, D-dimer, LDH ve COVID-19 ile kabul edilen hastalarin
kisa vadeli risk siniflandirmasi icin kullanilabilecek ilging bi-
yobelirteglerdir. COVID-19 enfeksiyonunun klinik sonugla-
rindan biri de miyokardiyal hasardir.

Kardiyak hasar belirtegleri COVID-19 enfeksiyonunda yiiksel

Biyobelirteglerle Covid-19 Klinigi Tahmin Edilebilir mi?

mektedir. Kardiyak hasar patofizyolojisi heniiz tam aydinla-
tilamamis olmakla birlikte, troponin | gibi kardiyak hasar be-
lirteglerinin diizeyleriile 61Um riski arasinda iliski gdsterilmis-
tir. Yapilan gcalismalarda yuksek troponin | diizeylerinin kot
prognoz ile iliskili oldugu saptanmistir (27). Calismamiz, D-
dimer, CRP ve Troponin en iyi prognostik biyobelirtegler ola-
rak belirlemekte ve klinik kullanimlarini kolaylastirmak igin
kesme degerleri saglamaktadir. D-dimer ve Troponin Ustiin-
IGgunln, bu biyobelirteglerin kardiyovaskiiler risk faktorleri
ve onceki kardiyovaskiler hastaliklarla glgli iliskisiyle agik-
lanabilecegini varsaydik. Benzer sekilde Brian W Allwood ve
arkadaslarinin yaptigi calismada Yogun bakim Unitesine ka-
bul edilen COVID-19 hastalarinin mortalitesi, yiiksek D-di-
mer ve Troponin ile iliskilendirildi (27). COViD-19 enfeksi-
yonu sonucu gelisen mortalite, proinflammatuvar hiperkoa-
gllabilite ve ven6z tromboembolik olay riski ile yakindan ilig-
kilidir. D-dimer gibi koagiilasyon biyobelirtegler hastalik sid-
detinin belirlenmesi, seyrinin takibi ve etkin terapétik anti-
koagilan tedavi se¢imi agisindan diyagnostik degere sahip-
tir. Yapilan galismalarda D-dimer dizeyleri COVID-19 iliskili
advers olay gelisimi arasinda anlamli korelasyon saptanmis-
tir. Bir calismada D-dimer diizeyi >1000 ng/ml bulunan has-
talarda mortalite riski D-dimer dlzeyi dusik olanlardan 20
kat yiksek bulunmustur (28). Basvuru sirasinda biyobelirteg-
leri test ettigimizde, bazi hastalar hastaligin erken bir asama-
sinda olabilir ve bu nedenle, prognostik degerlerini sinirlaya-
bilecek daha diisiik LDH ve CRP konsantrasyonlarina sahip
olabilir.

Ferritin demir depolayan intaselliler bir protein olup infla-
matuvar siireglerde kritik role sahiptir. Ferritin diger infla-
matuvar sitokinler gibi makrofajlardan salinir ve hiicrelerde
nikleer faktor kappa aktivasyonu ve down stream inflama-
tuvar molekillerin sentezi ile sonuglanan proinflamatuvar
yolaklari aktifler. Yapilan ¢alismalarda COVID-19 hastala-
rinda ferritin dlizeylerinin hastalk siddetiyle iliskili bagimsiz
risk faktori oldugu gosterilmistir. Serum ferritin diizeyleriile
COVID-19 siddeti arasindaki iliskinin incelendigi bir calis-
mada, ileri seviye hastalarda ferritin dizeyleri 2,3-4,6 kat
yuksek bulunmustur. Sag kalim analizlerinde ferritin diizey-
leri mortalite agisindan 6ngordiriici olarak bulunmustur.
Gruplar arasi 6lim riski degerlendirildiginde orta ve yliksek
ferritin seviyeleri olan hasta gruplarindaki 6lum riski, distk
ferritin dlizeylerine sahip hasta grubuna ait 6lim riskinden
siraslyla 3,55, 32,63 kat ylksek bulunmustur (29). Bu veriler
isiginda hiperferritineminin hastalik siddeti ve mortaliteyi
yansitan bir parametre oldugu soylenebilir. Hastaneye ilk ya-
tistaki ferritin dizeyleri erken evre hastalarda yogun bakima
yatis icin prediktif bir parametre olabilir.

Calisma Sinirlamalar

Nispeten kiglik bir 6rneklem blyukligine sahip tek mer-
kezli, geriye doniik bir gozlemsel galismadir. Biyobelirtegle-
rin sadece hastaneye ilk basvurudaki degerleri calismaya
alindiginda bazi hasta verilerinde eksiklik mevcuttur. Polime-
raz zincir reaksiyonu testi ile dogrulanmasina ragmen, yanlis
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pozitifler ve yanlis negatifler mevcut olabilir. Son olarak, ¢ok
degiskenli bir analiz yapilmasina ragmen, geriye doniik goz-
lemsel bir calismanin dogasi nedeniyle verilerde kesinlik ola-
mayabilir.

Sonug¢

Bugline kadar yapilan ¢alismalar, biyobelirte¢ diizeylerinin
COVID-19 enfeksiyonunun ciddiyetine gore nasil degisebile-
cegine dair acik kanitlar bulundugunu gostermektedir. Bu
sonuclar, klinik uygulamada tedavi ve yogun bakim tnitesine
kabull yonlendirmek, klinik seyri tahmin edebilmek icin bir
yardimci olarak kullanilabilir. Bu sekilde prognozu iyilestire-
bilir ve mortalite oranlarini en aza indirebiliriz. Bununla bir-
likte, bu hastaligin patolojisini daha iyi anlamak igin dinya
capinda daha fazla arastirma yapilmasini gerekmektedir. Gi-
venilirligi ve tekrarlanabilirligi artirmak icin biyobelirteclerin
prognostik degeri Uzerine daha fazla ¢alisma yapilmalidir.
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The Morphometry of the Cervical Vertebral Column in the Sagittal Plane:
Comparing Methods for Determining Cervical Lordosis Angle
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Abstract

Background: The aims of this study were to: (i) to analyze the morphometric characteristics of the cervical ver-
tebral column in the sagittal plane; and (ii) compare morphometric methods used for determinating cervical
lordosis angle.

Materials and Methods: Direct cervical sagittal radiographs of 175 adults were analyzed and cervical lordosis
angle was evaluated by Cobb (C2-C7), central cervical lordosis angle, posterior tangent, and Risser & Ferguson
methods. In addition, occipitocervical angle (occiput-C2) and cervical vertical tranlation distance were determi-
ned to assess upper cervical lordosis and forward head posture, respectively.

Results: The measured cervical lordosis angles were differed (p<0.05) depending on the measurement method.
There was a strong negative correlation between cervical lordosis angle and occipitocervical angle (r = -0.707),
a weak negative correlation between cervical lordosis angle and cervical vertical translation distance (r =-0.253)
and a moderate positive correlation between occipitocervical angle and cervical vertical translation distance (r
=0.552). It was observed that an increase of 1 mm in the cervical vertical translation distance caused an increase
in the occipitocervical angle about 0.6 degrees.

Conclusions: In planning cervical surgery, the balance and alignment of the cervical vertebral column in the
sagittal plane should be evaluated in detail. The contour of the cervical vertebral column in the sagittal plane
and the limits of cervical lordosis angle are important in the evaluation of cervical pathologies. The obsserva-
tions from this study will benefit the understanding of vertebral column morphometry will contribute to the
literature in anatomy, physiotherapy, radiology, and cervical regional surgery.

Key Words: Cervical lordosis angle, cervical vertebrae, morphometry, radiography, sagittal plane

0Oz

Amag: Bu ¢alismanin amaglari sunlardir: (i) sagital diizlemde servikal vertebral kolonun morfometrik 6zelliklerini
analiz etmek; ve (ii) servikal lordoz agisini belirlemek igin kullanilan morfometrik yontemleri karsilagtirmak.
Materyal ve Metod: YUz yetmis bes (175) yetiskine ait direkt servikal sagittal radyografiler analiz edildi ve ser-
vikal lordoz agisi Cobb (C2-C7), santral servikal lordoz agisi, posterior tanjant ve Risser & Ferguson yontemleri
ile degerlendirildi. Ayrica, Uist servikal lordozu ve bas ileri postiriinii degerlendirmek igin sirasiyla oksipitoservi-
kal agi (oksiput-C2) ve servikal vertikal translasyon mesafesi belirlendi.

Bulgular: Olgiilen servikal lordoz agilari 6lgiim yontemine baglh olarak farklilik gésterdi (p<0,05). Servikal lordoz
acisi ile oksipitoservikal agi arasinda gigli negatif korelasyon (r=-0,707), servikal lordoz agisi ile servikal vertikal
translasyon mesafesi arasinda zayif negatif korelasyon (r=-0.253) ve oksipitoservikal agi ile servikal vertikal
translasyon mesafesi arasinda orta derecede pozitif korelasyon (r=0,552) vardi. Servikal vertikal translasyon me-
safesindeki 1 mm'lik artisin oksipitoservikal agida yaklasik 0,6 derecelik bir artisa neden oldugu gorildu.
Sonug: Servikal cerrahi planlanirken, servikal vertebral kolonun sagittal diizlemdeki dengesi ve hizalanmasi ay-
rintili olarak degerlendirilmelidir. Servikal vertebral kolonun sagittal dizlemdeki konturu ve servikal lordoz agi-
sinin sinirlari servikal patolojilerin degerlendirilmesinde 6nemlidir. Bu ¢alismadan elde edilen gozlemler, verteb-
ral kolon morfometrisinin anlasiimasina fayda saglayacak, anatomi, fizyoterapi, radyoloji ve servikal bolgesel
cerrahi literaturiine katkida bulunacaktir.

Anahtar Kelimeler: Morfometri, radyografi, sagittal plan, servikal lordoz agisi, servikal vertebra
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Introduction

The vertebral column has three important roles: transferring
body weight through the distal segments; providing mobility
to the trunk; also protecting and supporting the vital organs
(1). In the sagittal plane it has lordotic curvatures in the lum-
bar and cervical regions and kyphotic curvatures in the tho-
racic and sacral regions: these curvatures serve to distribute
equally the load on the vertebral column (2). In addition, the
balance and relationship between the curvatures is essential
for a proper and functional posture (3).

The normal angle of cervical lordosis is between 20° and 35°
(4): chronic spasms of the deep cervical muscles affects this
angle (5). Although cervical hypolordosis is often asympto-
matic, it is generally undesirable. Remaining in a flexion pos-
ture for long periods of time increases the load on cervical
vertebral bodies and decreases the traction endurance on
the vertebral arches. In the long term, this can result in de-
generative changes in the vertebral bodies, and as a result
may also lead to angular changes in cervical lordosis and ins-
tability (6).

Radiographic images are routinely used to evaluate cervical
lordosis angles (7), with the angle most often determined
from lateral cervical radiographic images being between C2
and C7. Alternatively it can be determined separately
between adjacent pairs of cervical segments (C2-C3, C3-C4,
C4-C5, C5-C6, C6-C7): upper cervical lordosis angle can be
measured between the occiput and C2. The total and seg-
mental cervical lordosis angles are usually determined using
the Posterior Tangent and Cobb methods. However cervical
lordosis angle, as measured on lateral cervical radiographs,
does not always provide consistent values, being dependent

Measuring Cervical Lordosis Angle in the Sagittal Plane

on the method used (8).

In the current study the aims were to (i) obtain acceptable
standardized values of cervical lordosis angle, and (ii) deter-
mine the reliability of frequently used cervical lordosis
measurement methods. For this purpose, morphometric
measurements using different methodologies were deter-
mined on lateral radiographs of the cervical spine.

Materials and Methods

This was a retrospective study approved by the local non-
interventional clinical research ethics committee (Protocol
no: 5.7.2019/23). Radiographs of 175 adult patients (75
male, 100 female), who were screened between January
2019 and December 2019 in the Radiology Unit of Osmaniye
State Hospital, were used. Digital radiographic images
(HILIGHT1000 DR, DRS, T.M) were taken from a distance of
120 cm with an exposure time of 16 ms and dose of 95 KvP.
Morphometric measurements were analyzed using Akgiin
PACS VIEWER software, repeated three times and averaged.
Patients (age range: 18 to 65 years) were categorized into
three groups according to the age criteria of the World He-
alth Organization (WHO) into young adults (18 to 30 years),
middle aged adults (31 to 45 years) and older adults (46 to
65 years). Cervical lordosis angle was measured using the
Cobb C2-C7 (Fig. 1A), central cervical lordosis angle (CCLA)
(Fig. 1B), posterior tangent (Fig. 2A) and Risser & Ferguson
(Fig. 2B) methods. In addition, occipitocervical angle (Fig.
3A) and cervical vertical translation distance (Fig. 3B) were
determined to assess upper cervical lordosis and forward
head posture, respectively.

Figure 1. A. The Cobb C2-C7 method in which the Cobb angle is taken as the angle between lines drawn parallel to the inferior
endplates of C2 (line 1) and C7 (line 2). B. The central cervical lordosis angle (CCLA) method in which the angle between a line (1)
drawn through the midpoint of the C2 endplate and the midpoint of the C3 body, and a line (2) drawn through the midpoints of the
C6 and C7 bodies.
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Figure 2. A. The posterior tangent method in which the angle is measured between lines drawn parallel to the posterior margins of

C2 (line 1) and C7 (line 2). B. The Risser & Ferguson method in which is the angle between a line (1) drawn between the midpoints
of the bodies of C2 and C4, and a line (2) drawn between the midpoints of the bodies of C4 and C7. This measurement method was
developed to determine the degree of scoliosis (Rowe and Yochum, 1996). In the current study, this method was used to determine

the degree of cervical lordosis by adapting it to the cervical region.

Figure 3. A. The occipitocervical angle is the angle between the the McGregof line (1) and a line (2) drawn parallel to the C2 inferior

endplate: the McGregor line is the line from the posterosuperior aspect of the hard palate to the most caudal point on the midline
occipital curve (Shoda, 2004). B. Cervical vertical translation distance is the distance between vertical lines passing through the
middle of C2 (line 1) and the posteriosuperior aspect of C7 (line 2): it represents the cervical vertical translation distance.

The Statistical Package for Social Sciences for Windows 20
(SPSS 20 inc.) program was used for statistical analysis of the
data obtained. Kolmogorov-Smirnov normality analysis was
performed to check whether the data conformed to a nor-
mal distribution: nonparametric tests (Friedman test, Wil-
coxon test) were used for data not showing a normal distri-
bution. Results were evaluated at 95% confidence interval
and significance level of p<0.05.

Results

Radiographic images of 175 adult individuals (75 male, 100
female) were evaluated, of these 72 were young adults, 64
middle aged adults and 39 older adults. The cervical lordosis
angle according to the method used are shown in Table 1.
Normality test (Kolmogorov-Smirnov) was performed to de-
termine whether the data obtainedby four different met-
hods for determining the lower cervical lordosis angle were
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normaally distributed. It was observed that the data obtai-
ned from the four different methods were not normally dist-
ributed (p<0.05): consequently, non-parametric tests were
used to analyse the data. The Friedman test determined
whether the extent of total cervical lordosis obtained from
the four different methods in the same group differed ac-
cording to the method used.

Measuring Cervical Lordosis Angle in the Sagittal Plane

According to Friedman's test, the degree of cervical lordosis
differed depending on the method used (p<0.05). The Wil-
coxon Test was used to determine which methods were dif-
ferent. There was no significant difference (p = 0.629)
between the cervical lordosis angle using the Risser & Fer-
guson and Cobb methods (Table 2).

Table 1: Distribution of cervical lordosis angle (2) according to the methods used (n:175).

Methods Cobb C;; CCLA Posterior Tangent Risser&Ferguson
Mean 11.1949.64 11.70+9.64 12.0+10.02 11.06+8.94
(Range) (-7.90-38.10) (-6.30-41.60) (-7.20-42.80) (-7.30-34.20)

Table 2. Results of the Wilcoxon Test used to determine differences between the various measurement methods used

to measure cervical lordosis angle.

Posterior Tangent Risser and Posterior Tan- Risser & Fer- Risser & Ferguson

CCLA -Cobb -Cobb Ferguson -Cobb gent - CCLA guson - CCLA  -Posterior Tangent
z -3.994 -7.732 -0.482 -2.607 -4.808 -5.788
p 0.000 0.000 0.629 0.009 0.000 0.000

The relationship between cervical lordosis angle, occipito-
cervical angle and cervical vertical translation distance was
evaluated using correlation analysis. Since some of the va-
riables did not meet the normality criteria, correlation
analysis was performed using Spearman's Rho. A strong ne-
gative correlation was observed between cervical lordosis

angle and occipitocervical angle (r = -0.707); a weak nega-
tive correlation between cervical lordosis angle and cervical
vertical translation distance (r=-0.253) and a moderate po-
sitive correlation between occipitocervical angle and cervi-
cal vertical translation distance (r = 0.552) (Table 3).

Table 3. Results of the Spearman's Rho correlation analysis to determine relationships between various measurement

methods used.

Occipitocervical angle

Cervical vertical translation distance

Cervical lordosis angle
Occipitocervical angle

-0.707* -0.253"

0.552""

**Significant at the 0.01 level (2-tailed)

In addition, the relationship between the cervical vertical
translation distance and occipitocervical angle was exami-
ned from which it was noted that an increase of 1 mm in the

cervical vertical translation distance was associated with an
increase of approximately 0.6° in occipitocervical angle. This
positive relationship is shown in Figure 4.
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Figure 4. Scatterplot showing the relationship between occipitocervical angle (°) and cervical vertical translation distance (mm).
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Discussion

The vertebral column has a unique structure endowed with
curvatures to facilitate maintenance of the erect posture. It
is considered that its anatomical structure allows an unders-
tanding of the conditions of the body during the evolutio-
nary development of modern humans and could provide an
holistic approach to spinal problem (9). The vertebral co-
lumn, which is exposed to constantly changing dynamic for-
ces (compression, stretching, gliding) in daily life, can also be
affected by a variety of factors such as occupational expo-
sure, a sedentary lifestyle and postural habits (10). The lor-
dotic shape of the cervical region is important in terms of
maintaining the biomechanical balance of the neck and
head. Although cervical hypolordosis is often asymptomatic
it is generally undesirable. The rate of loss of cervical lordo-
sis, according to (4), can be as much as 30% in asymptomatic
patients: earlier (11) reported the rate as being 42%. Rema-
ining in a flexed posture for a long period of time increases
the load on the vertebral body, while at the same time dec-
reases the traction endurance of the vertebral arch. In the
long term, this may cause degenerative changes in the bo-
dies of the cervical vertebrae, angular changes in cervical
lordosis and cervical instability (12). Over time and with inc-
reasing age, morphological changes may occur in the cervi-
cal region: changes in cervical lordosis angle can be conside-
red normal to some extent (13). However, the relationship
between degeneration of the cervical spine and aging is
controversial (14). Studies have indicated a disparity in the
effect of aging on cervical lordosis, with some demonstra-
ting a decrease in lordosis, while others suggest an increase
in degeneration and lordosis with advancing age (15, 16). In
contrast, it has also been reported that there are no age-re-
lated changes in cervical lordosis. Park et al. (2014), who
compared young and middle-aged individuals found no sig-
nificant age-related difference in cervical lordosis angle (17).
Similarly, Erkan et al. (2010) did not observe a significant re-
lationship between age and cervical lordosis angle (4).
However, Nojiri et al. (2003) observed an increase in lower
cervical lordosis angle (C2-C7) and a decrease in upper cer-
vical lordosis (occiput-C2) angle at age 40 (18). More re-
cently, Tang et al. (2019) reported an increase in cervical lor-
dosis and thoracic kyphosis in cervical sagittal alignment
with increasing age (19). The current study showed that the
mean cervical lordosis angle, determined by the Risser &
Ferguson method, was highest in the older age group (46 to
65 years), being 17.8°, and lowest in the younger age group
(18 to 30 years), being 6.9°.

Harrison et al. (2000) state that the Cobb and posterior tan-
gent methods are safe to use with high correlation coeffici-
ents; however, the posterior tangent method had a lower
standard error of measurement than the Cobb method.
They noted that the posterior tangent method more accura-
tely characterized the cervical spinal curvature (20). Gwinn
et al. (2009) concluded that effective measurement of lor-
dosis (straight line measurement between C2 and C7) is ea-

Measuring Cervical Lordosis Angle in the Sagittal Plane

sier and more reliable than either the Cobb or posterior tan-
gent methods (21). According to Boy et al. (2014) the poste-
rior tangent method is more practical than the Cobb met-
hod, but, nevertheless, state that the Cobb and posterior
tangent methods can be used with high confidence in deter-
mining the cervical lordosis angle (22). Similarly, Silber et al.
(2004) reported that the tangent method was more useful
than the Cobb method (23). A study by Ohara et al. (2006)
comparing the Cobb, posterior tangent, and central cervical
lordosis angle methods showed a strong correlation
between the three methods when cervical lordosis was pre-
served; however, a weak and statistically insignificant relati-
onship was observed when there was a presence of neck
flattening or a kyphotic neck (24). In a prospective study of
138 patients, Donk et al. (2017) observed that absolute
angle measurement from C2 to C7 cannot accurately define
sagittal cervical alignment: they reported that the modified
Toyoma method is a more practical method for evaluating
sagittal cervical alignment (25).

In the current study, it was observed that cervical lordosis
angle using the Risser & Ferguson method was in close
proximity to those generated by the Cobb and posterior tan-
gent methods, both of which are widely used in clinical prac-
tice. In addition, there was no significant difference (p =
0.629) between the values of cervical lordosis measure-
ments using the Risser & Ferguson and Cobb methods.

As the lordotic curvature of the lower cervical spine (C2-C7)
increases, the lordotic curvature of the upper cervical spine
decreases (26): earlier studies also support this negative re-
lationship(18, 27). It has been suggested that changes in cer-
vical spine lordosis, such as a decrease in lordosis or the de-
velopment of cervical kyphosis, can lead to changes in the
vertical axis and may also be associated with a forward
translation of the head in compensation (28). In the current
study, a strong negative correlation between cervical lordo-
sis and occipitocervical angle (r = -0.707), a weak negative
correlation between cervical lordosis and cervical vertical
translation distance (r = -0.253), and a moderate positive
correlation between occipitocervical angle and cervical ver-
tical translation distance (r = 0.552) was observed.

In adults with normal vertebral column morphology, cervical
lordosis is typically observed with the apex of the curvature
located between the C2 and T1, generally being between C4
and C5 (7). While the Cobb and tangent methods are widely
used to reference the vertebrae at the ends of the cervical
lordosis, an adaptation of the lumbar lordosis center mea-
surement method, the CCLA method, references the C2, C3,
C6 and C7 vertebrae. Furthermore, the Risser & Ferguson
method, which is typically used to determine the degree of
scoliosis, has been adapted to reference the C2 and C7 as
well as the apex vertebra (C4). These two methods may fa-
cilitate a more comprehensive interpretation of cervical lor-
dosis by defining the entire cervical curvature. However, the
use of multiple reference points and marked regions can
also increase the potential for errors.

It is recommended that the balance and alignment of the
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vertebral column in the sagittal plane should be considered
when planning cervical surgery. An understanding of the sa-
gittal plane morphology of the cervical region and the
extents of its lordotic curvature is essential in the evaluation
of pathological conditions (29). Changes in cervical lordosis
angle and vertical translation distance may cause an incre-
ase in the load on the joints and muscles, resulting in postu-
ral disorders and clinical complications. The current preva-
lence of complications associated with the cervical region is
expected to grow in line with the rise in sedentary lifestyles
and the ubiquity of technology. This can be attributed to a
lack of physical activity and extended periods of exposure to
digital devices (30).

One potential limitation of this study may be the lack of as-
sessment of the entire vertebral column from lateral radiog-
raphs, that is cervical lordosis, thoracic kyphosis, lumbar lor-
dosis and pelvic ratio. Furthermore, evaluation of cervical
lordosis angle may be limited by the fact that the momen-
tary posture of the patients may not accurately reflect their
normal daily posture. In addition, patients with a normally
aligned cervical spine may show abnormal positioning on ra-
diographs due to the presence of current symptoms.

Conclusion

Evaluating cervical alignment will be beneficial in terms of
resolving the complaints and complications associated with
the cervical region and the eventual success of cervical sur-
gery. In addition, evaluation of the change in cervical align-
ment is also important in terms of examining the causes of
complaints and complications and the efficacy of treatment.
The current study explored different measurement methods
for determining cervical lordosis angle correctly in order to
inform appropriate exercise programs, as well as evaluate
the effectiveness of treatment. These findings have the po-
tential to expand the existing knowledge in a number of fi-
elds and make a valuable contribution to the existing litera-
ture.
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Bipolar Bozukluk Tanili Hastalarin Yakinlarinin Duygu Disa Vurumlarinin

Zihin Kurami Becerileri ile iliskisi

Faruk PIRINCCIOGLU * ¥, Sidika BAZIiKi CETIN 2 ', Mehmet ASOGLU?

! Kagizman Devlet Hastanesi Psikiyatri Klinigi, Kars, TURKIYE
2 Harran Universitesi Tip Fakiiltesi Psikiyatri Anabilim Dali, TURKIYE

0z

Amag: Bipolar bozuklugun gidisatini belirledigi diistintilen aile faktorlerinin gogunlugu duygu disa vurumu kavrami
icinde incelenmektedir. Zihin kurami kavrami, diger kisilerin duygularini, niyetlerini, anlayip tahmin etme ve zihinsel
olarak bunlari temsil edebilme becerisidir. Bu arastirmada bipolar bozukluk tanili hasta yakinlarinin duygu disa vu-
rumlarinin ve zihin kurami islevlerinin saptanmasi ve bunlarin hastalarin iglevselligi ile olan iliskisinin incelenmesi
amaglanmaktadir.

Materyal ve metod: Arastirmaya DSM-5 (Diagnostic and Statistical Manual of Mental Disorders) tani kriterlerine
gore bipolar bozukluk tanisi konulan 95 hasta ve ayni sayida hasta yakini dahil edildi. Bipolar bozukluk tanili hasta-
larla hasta yakinlarini degerlendirmek igin sosyodemografik ve klinik veri formu uygulandi. Hasta yakinlarina, zihin
kurami becerilerini degerlendirmek icin gdzlerden zihin okuma testi ve duygu disa vurum 6lgegi kullanildi. Hastala-
rin islevselligini degerlendirmek igin ise kisa islevsellik degerlendirme 6lgegi uygulandi.

Bulgular: DSM-5 tani kriterlerine gore bipolar bozukluk tip-1 tanisi konulan 95 hasta ¢alismaya dahil edilmis olup,
katilimcilarin 55’i (%57,9) kadin, 40’1 (%42,1) erkekti. 30 kisi (%31,6) bekar, 63 kisi (%66,3) evli ve 2 kisi de (%2,1)
bosanmis idi. Calismada hasta yakinlarinin gézlerden zihin okuma test puanlari ile duygu disa vurum 6lgek puanlari
arasinda negatif yonde anlamli bir korelasyon tespit edilmistir (r: -0,621, p<0,001). Hasta yakinlarinin gozlerden
zihin okuma test puanlari ile hastalarin kisa islevsellik degerlendirme 6lgegi puanlari arsinda negatif yonde anlamli
bir korelasyon tespit edilmistir (r:-0,618, p:<0,001). Hasta yakinlarinin duygu disa vurum 6lgek puanlari ile hastalarin
kisa islevsellik degerlendirme 6lgegi puanlari arasinda pozitif yonde anlamli bir korelasyon tespit edilmistir(r: 0,630,
p:<0,001).

Sonug: Bipolar bozukluk tanili hastalarin yakinlarindaki kisilerin zihin kuramindaki bozulmalar; kisilerin, hastalarin
ifadelerini, tepkilerini farkl sekillerde algilamalarina sebep olabilmektedir. Bu da hastalara karsi olan duygu disa
vurumlarini etkileyip ve bu vesileyle hastalarin islevselliklerinin diismesine sebep olabilmektedir.

Anahtar Kelimeler: Bipolar bozukluk, Duygu disa vurumu, Zihin kurami
Abstract

Background: Most of the family factors that are thought to determine the course of the disease are examined
with in the concept of Emotion Expression. The concept of theory of mind is the ability to understand and predict
other people's emotions, intentions and mentally represent them. In this study, it is aimed to determine the emo-
tion expressions and mind theory functions of first degree relatives of bipolar disorders patient relatives and to
investigate their relations with each other.

Materials and Methods: The study included 95 patients diagnosed with bipolar disorder according to DSM-5 (Di-
agnostic and Statistical Manual of Mental Disorders) diagnostic criteria and the same number of relatives. Socio-
demographic and clinical data form was used to evaluate patients with bipolar disorder and their relatives. To
assess the theory of mind skills of the patients' relatives, mind reading test and emotional expression scale were
used. Short Functioning Assessment Scale was used to evaluate the functionality of the patients.

Results: The study included 95 patients diagnosed with bipolar disorder type-1 according to DSM-5 diagnostic cri-
teria. 55 (57.9%) of the participants were female and 40 (42.1%) were male. 30 (31.6%) were single, 63 (66.3%)
were married and 2 (2.1%) were divorced. A negative correlation was found between the mental reading test
scores of the patient's relatives and the emotional expression scale scores (r: -0,621, p<0,001). A negative correla-
tion was found between the eyes test scores of the relatives of the patients and the short functionality assessment
scale scores of the patients (r:-0,618, p:<0,001). A significant positive correlation was determined between the
emotional expression scale scores of the relatives of the patients and the the short functionality assessment scale
scores of the patients (r: 0,630, p:<0,001).

Conclusions: As a result of the study, it was determined that the beter the theory of mind skills of the relatives of
the patients, the lower the emotional expressions to the patient, the worse the patient's relatives theory of mind
skills determined by eyes test, the higher the emotional expression to the patient.

Key Words: Bipolar disorder, Emotion expression, Mind theory
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insanlarin kendi aralarindaki iletisimi s6zel dil disinda, yiiz ifa-
desi, ses tonu, vicut hareketleri gibi kompleks davranislari
icerir (1, 2). Sosyal bilis (social cognition) kisinin kendisiyle di-
gerleri arasindaki iliskinin tasarimlarini yapilandirabilme ve
bu tasarimlari sosyal davranislarini esnek bir sekilde yonlen-
direbilmek igin gereken bilissel beceridir (3). Sosyal hayat ice-
risinde sosyal davranis yetileri ve sosyal bilissel becerileri ile
dogrudan iligkili olan zihin kurami, bu becerilerden en 6nem-
lisi olarak degerlendirilmektedir (1, 4). Zihin kurami, kisinin
kendisine ait olan ve diger bireylerin zihinsel durumlari hak-
kinda sonuglara varabilme, farkli bir zihne sahip olabilecekle-
rini anlayabilme, diger bireylerin duygularini, niyetlerini,
inanglarini anlayip tahminde bulunabilme ve zihinsel olarak
kisinin bunlarn temsil edebilme becerisidir (5, 6). Baron-Co-
hen ve arkadaslari tarafindan 1985’de yapilan galisma ile zi-
hin kurami ilk defa psikopatolojide degerlendirilmistir, daha
sonra yapilan galismalarla duygudurum bozukluklarinda zihin
kuraminda bozulmalar oldugu gosterilmistir (1). Sonraki yil-
larda calismalar bipolar bozukluk tanili hastalarin akrabalari
izerine yogunlasmis ve hastalarin akrabalarinda da zihin ku-
rami ve ylzde duygu tanima gibi sosyal bilissel yeteneklerde
azalma oldugu ortaya konmustur (7, 8).

Duygu disa vurumu (DD) kavrami ise psikiyatrik bozuklugu
olan hastalarin aile igi iliskilerinin kalitesini yansitan bir kav-
ram olup, aile Giyelerinin hastaya karsi ifade ettikleri elestirel
yorumlarin, dismanligin ve duygusal asiri katilimin miktarini
gosterir (9). Her ne kadar DD genellikle hasta yakinlariyla ilgili
bir 6zellik olarak gorilse de, DD en uygun sekilde hasta-yakin
iliskisinin bir 6lclisi olarak kabul edilmektedir (10). Mevcut
modeller DD' yi etkilesimsel bir cercevede kavramsallastir-
makta, hastalarin 6zelliklerinin (6rn. isbirligi yapmama, olum-
suzluk) baslangigta daha az esnek ve hosgorili olan ve kont-
rol edici davranislara daha meyilli olan hasta yakinlarinda
elestirel tutumlara yol agtigini belirtmektedir (11). Bununla
birlikte hasta-bakici etkilesim orlintllerinin bu tir hastalikla-
rin seyrini degistirdigi de gosterilmistir. Sizofreni hastalarinin
bakim verenlerini kapsayan calismalar, DD'nin sizofreninin
seyri ve sonucu Uzerinde dnemli bir olumsuz etkiye sahip ol-
dugunu ve niksleri ve zayif tedavi bagliligini 6ngoérdiugini
gostermektedir (12). Ancak, bipolar bozuklugu olan hastalara
bakim verenler arasinda DD' ye iliskin veriler daha az galisil-
mistir (13, 14). Veriler ayrica DD' nin sonug Gzerindeki etkisi-
nin hastanin ilag uyumundan, tedavi rejiminden, baslangig
semptomlarindan, demografik ozelliklerinden ve hastalik
gecmisinden bagimsiz oldugunu gostermektedir (11). Bakim
verenlerde DD’ yi artirdigi gosterilen hasta faktorleri arasinda
Gcretli bir iste ¢calismama, sorunlu davranislar, tekrarlanan
hastaneye yatislar, daha uzun siire tedavi edilmemis psikoz
ve daha yiksek bilissel islevsellik diizeyleri yer almaktadir (10,
15). Literatiir incelemesi, bipolar bozuklukta DD ile ilgili sinirli
veri oldugunu gostermektedir. DD'nin bakim verenlerin yiki
ve zihin kuramlari, psikolojik morbidite gibi degiskenlerle ile
iliskisini degerlendiren literatir eksikligi vardir. Bipolar bo-
zukluk hastalarinda DD'nin degerlendirilmesi, bu degiskenin
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bozuklugun klinik seyri tizerindeki roltiniin anlasiimasina yar-
dimci olabilir. Ayrica, DD'nin, bakim veren yiki, bakim veren-
ler arasinda psikolojik morbidite ve zihin kurami gibi diger ba-
kim veren degiskenleriyle iliskisinin anlasilmasi, bakim veren
degiskenlerinin hastalarin hastaligi tizerindeki olumsuz etki-
sini azaltabilecek midahale programlarinin tasarlanmasina
yardimci olabilir. Bu baglamda, ¢alismamiz, bipolar bozukluk
tanili hastalarin yakinlarinin duygu disa vurumlarinin ve zihin
kurami islevlerinin saptanmasi ve bunlarin hastalarin genel is-
levselligi ile olan iliskisinin incelenmesini amaglamaktadir.

Materyal ve Metod

Arastirmaya Harran Universitesi Tip Fakiiltesi Arastirma ve
Uygulama Hastanesi Ruh Saglig polikliniklerine basvuran ve
psikiyatri uzmani tarafindan DSM-5 (The Diagnostic and Sta-
tistical Manual of Mental Disorders, Fifth Edition) tani kriter-
lerine gore bipolar bozukluk tanisi konulan, bilgilendirilmis
onam formunu imzalayan 95 hasta ve ayni sayida birinci de-
rece yakinlari dahil edildi. Klinik muayenesine gére mani veya
depresyon dénemindeki hastalar ile ciddi fiziksel ( isitme, ko-
nusma zorlugu) ya da norolojik hastaligi (zeka geriligi, bu-
nama) olan, alkol ve madde kullanim bozuklugu olan kisiler
¢alismaya alinmadi. Hastalarin yakinlari segilirken ise ¢alis-
maya alinan hasta yakinlarinin gegmiste veya su an psikiyatrik
hastalik tanisi almamis olmasina dikkat edilmis, bilissel islev-
lerini etkileyebilecek ciddi fiziksel ( isitme, konusma zorlugu)
ya da norolojik hastaligi (zeka geriligi, bunama) olan kisiler ¢a-
lismaya alinmamistir.

Calisma icin Harran Universitesi Tip Fakiiltesi etik kurula pro-
tokol sunulmus olup, 13.06.2019 tarih, 06 nolu oturum ve 18
sayili kararli yaziile etik kurul tarafindan uygun goraldigu bil-
dirilmistir.

Veri toplama araglari

Calisma popilasyonuna sosyodemografik ve klinik veri top-
lama formu, duygu disavurum 6lgegi (DDO), gdzlerden zihin
okuma testi (gdzler testi-GZOT), kisa islevsellik degerlen-
dirme 6lcegi (KiDO) uygulandi.

Sosyodemografik ve Klinik Veri Toplama Formu

Hastalarin ve yakinlarinin degerlendirildigi sosyodemografik
ve klinik veri formu; yas, cinsiyet, medeni durum, egitim du-
rumu, meslek, hastalik acgisindan aile 6ykiisii, hasta ile olan
yakinlik iliskisi, suicid girisimi, alkol, sigara ve madde kullanip
kullanmadigi, gegcmiste yasamis oldugu ruhsal ve bedensel
hastalik 6ykusi gibi bilgileri icermektedir.

Duygu Disa Vurum Olgegi (DDO)

1992 yilinda Berksun ve arkadaslari (16) tarafindan gelistiri-
len DDO, 41 maddeden olugsmakta olup, hasta yakininin ken-
disini ve hastayi nasil algiladigini 6lcen bir 8lgektir. DDO 2 ki-
simdan olusmaktadir. ilk kismi 29 maddeden olusan Elesti-
rel/Dismancil Olus (EDO) ve ikinci kismi ise 12 maddeden
olusan Asiri Duygusal Diiskiinliigii (ADD) gdéstermektedir. Ol-
cekge belirlenen her madde 0 veya 1 puan ile derecelendiril-
mektedir. 3, 8, 14, 28, 30, 36, 39 ve 41 no’ lu maddeler “yan-
lis” olarak cevaplandirildiginda 1 puan alirken diger maddeler
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“dogru” olarak cevaplandirildiginda 1 puan almaktadir. Ol-
cekte EDO puani en dusik 0, en yiiksek 29 puan ile derece-
lendirirlerken ADD en dislik O en ylksek 12 puan ile derece-
lendirilmektedir. Olgekten alinan toplam puan ise 0-41 puan
arasinda derecelendirilmektedir. Olgekten alinan yiiksek pu-
anlar duygu disa vurumu diizeyinin yiiksek oldugunu goster-
mektedir.

Gozlerden Zihin Okuma Testi (Gozler Testi-GZOT)

Baron Cohen ve arkadaslari (17) tarafindan otizm spektrum
bozuklugu tanili cocuklarin sosyal bilissel yetilerini degerlen-
dirmek amaciyla gelistirilmistir. 1997 senesinde eriskinlerde
degerlendirilmesi maksadiyla ilk eriskin versiyonu yayinlan-
mistir. Sonraki yillarda (2001) test gézden gegirilmis ve son
versiyonu yayinlanmistir. Testin, Tlirkge versiyonunun giive-
nirlik ve gegerlilik galismalari Yildirnm ve arkadaslar tarafin-
dan yapilmistir (18). Gozler testinin gozden gegirilmis uyarla-
masi 36 madde ve her madde icin 4 secenek icermektedir. Bu
test ylizden emosyon tanima, zihinsel durum ¢éziimlemesi ya
da genis anlamda zihin kuramini yansitan bir 6l¢lim araci ola-
rak gelistirilmistir. Uygulama sirasinda katihmcidan her bir
¢ift gdz resmine bakarak resimdeki kisinin diistindiigi ya da
hissettigini en iyi tarif eden se¢enegi isaretlemesi istenir. Test
uygulamasi sirasinda katilimcilara testteki sorularda gegen
ifadeler ile bu ifadelere yakin anlamdaki sézciiklerin oldugu
toplam 93 sozclik iceren bir sozliik de verilir. Sozllkte ifade-
lerin anlam karsiliklari ve climle icinde kullanilis bigimleri bu-
lunmaktadir. Her sorunun sadece bir dogru yaniti vardir. De-
gerlendirmede dogru yanitlanan soru sayisi esas alinir. Alinan
puanin yiksek olmasi sosyal bilis ve zihin kurami yetilerinin
iyi oldugu anlamina gelmektedir.

Kisa islevsellik Degerlendirme Olgegi

Bipolar bozukluk hastalarinda iglevselligin hizli bir sekilde de-
gerlendirilmesini saglamak amaciyla Rosa ve arkadaslari (19)
tarafindan Kisa islevsellik Degerlendirme Olgegi (KiDO) gelis-
tirilmistir. Bu 6lcek 24 maddeden olusmakta olup, gérisme-
cinin uyguladigi ve derecelendirme yaptigi bir 6l¢ektir. Dortli
likert tipi degerlendirme sunmaktadir (O=hi¢ zorlanma yok,
3=asiri derecede zorlanma). Alti bélimden olusmaktadir:
kendi basina yasayabilme, mesleki islevsellik, bilissel fonksi-
yonlar, parasal konular, kisiler arasi iliskiler ve etkinlikler.
Testten alinan yuksek puan kisinin kot islevselligini goster-
mektedir. Olgegin Tiirkge glivenilirlik ve gegerlik calismasi Ay-
demir ve Uykur tarafindan 2012 yilinda yapiimistir (20).

istatistiksel Analiz

Veriler SPSS 25.0 (IBM SPSS Inc, Chicago, IL, ABD) ile analiz
edildi. Olgeklerin birbirleriyle korelasyonu baz alinarak 0,05
hata payi ve 0,95 giic ile 0,60 etki buyikligiinde minimum
orneklem sayisi 76 olarak hesaplandi. Gi¢ analizi G¥Power
3.1 programi ile yapildi. Verilerin; Shapiro-Wilk numerik de-
gerlendirme ile normal dagilim gosterip gostermedigi arasti-
rildi. Bipolar bozukluk tanili hastalarin yakinlarinin verileri
normal dagilima uymadigi icin DDO puanlarinin GZOT puan-
lari ile korelasyonu ile hasta yakinlarinin GZOT, DDO, EDO,
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ADD puanlarinin hastalarin KiDO puanlari {izerine etkisi
spearman korelasyon analizi ile incelendi. p<0.05 istatistiksel
olarak anlamh kabul edildi.

Bulgular

DSM-5 tani kriterlerine gore bipolar bozukluk tip-1 tanisi ko-
nulan 95 hasta galismaya dahil edilmis olup, katilimcilarin 55’
(%57,9) kadin, 401 (%42,1) erkekti. 30 kisi (%31,6) bekar, 63
kisi (%66,3) evli ve 2 kisi de (%2,1) bosanmis idi. Katihmcilarin
diger sosyodemografik ve klinik verileri tablo 1 ve tablo 2 'de
sunulmustur.

Tablo 1. Bipolar Bozukluk tanili hastalarin sosyodemografik
verileri ve klinik 6zellikleri

Sayi (n) Ylzde (%)
Cinsiyet
Kadin 55 57.9
Erkek 40 42.1
Medeni Durumu
Bekar 30 31.6
Evli 63 66.3
Bosanmis 2 2.1
Ogrenim Durumu
Okuma-yazma bilmiyor 16 16.8
Okuma-yazma biliyor 8 8.4
ilkokul mezunu 25 26.3
Ortaokul mezunu 10 10.5
Lise mezunu 19 20
Yiksekokul mezunu 17 17.9
Meslek
Calismiyor 17 17.9
Ev hanimi 45 47.4
Serbest meslek 9 9.5
isci 6 6.3
Ciftci 2 2.1
Memur 9 9.5
Ogrenci 7 7.4
Digerleri 0 0
intihar girisim oykiisii
Var 4 4.2
Yok 91 95.8
Hastaneye yatis
Var 74 77.8
Yok 21 22.2
Hastalik siresi
1-5yil 43 45.2
6-10 yil 18 18.9
10 yil Uzeri 34 35.9
Mani atak sayisi
1-5 atak 77 81.0
6-10 atak 14 14.8
10 atak Gzeri 4 4.2
Depresif atak sayisi
Hig atak yok 18 18.9
1-5 atak 74 77.9
6-10 atak 3 3.2
Kullandigi ilaglar
Sadece lityum 46 48.4
Sadece valproik asit 37 38.9
Lityum+valproik asit 2 21
Diger 7 7.3
Hig kullanmayan 3 3.1
Toplam 95 100
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Calismada hasta yakinlarinin gézlerden zihin okuma test pu-
anlari ile duygu disavurum olgek puanlari arasinda negatif
yonde gicli anlamli bir korelasyon tespit edilmistir (r: -0,621,
p<0,001). Ayrica DDO alt 8lcekleri olan EDO puanlari ile GZOT
puanlari arasinda negatif yonde, glicli anlaml korelasyon
tespit edilmis olup bu negatif korelasyon ADD puanlari igin
orta glgclikte anlamh tespit edilmistir (EDO: r: -0,648-
p:<0,001, ADD: r:-0,427-p:<0,001). Calisma sonucunda hasta
yakinlarinin GZOT ile belirlenen zihin kurami becerileri ne ka-
dar iyiyse hastaya olan duygu disa vurumlari anlaml dere-
cede dusuk oldugu, hasta yakinlarinin GZOT ile belirlenen zi-
hin kurami becerileri ne kadar koti ise hastaya olan duygu
disa vurumlari anlamli derecede yiksek oldugu belirlenmistir
(Tablo 3). Ayrica GZOT ve DDO puanlari arsindaki korelasyon

Grafik 1’de gosterilmistir.

Tablo 2. Bipolar Bozukluk tanili hasta yakinlarinin sosyode-

mografik verileri ve klinik 6zellikleri

Sayi (n) Yizde (%)
Cinsiyet
Kadin 32 33.7
Erkek 65 66.3
Medeni Durumu
Bekar 30 31.6
Evli 65 68.4
Ogrenim Durumu
Okuma-yazma biliyor 9 9.5
ilkokul mezunu 27 28.4
Ortaokul mezunu 20 21.1
Lise mezunu 21 221
Yuksekokul mezunu 18 18.9
Meslek
Calismiyor 14 14.7
Ev hanimi 19 20
Serbest meslek 17 17.9
isci 18 18.9
Ciftgi 9 9.5
Memur 11 11.6
Ogrenci 7 7.4
Digerleri 0 0
Hasta ile olan yakinhk iligkisi
Anne 9 9.5
Baba 16 16.8
Kardes 27 28.4
Cocuk 24 25.3
Es 19 20
Gegmiste ruh hastaligi oykiisu
Var 0 0
Yok 95 100
Bedensel hastalik 6ykiisii
Var 0 0
Yok 95 100
Sigara
Evet 21 22.1
Hayir 74 77.9
Alkol-madde kullanimi
Evet 0 0
Hayir 95 100
Toplam 95 100
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yonde gli¢lii anlamli bir korelasyon tespit edilmistir. Hastala-
rin KiDO ile belirlenmis islevsellik puanlari ne kadar diisiikse,
hastalarin o oranda islevsel oldugu bilgisi 1siginda, hasta ya-
kinlarinin GZOT ile belirlenmis zihin kurami becerileri ne ka-
dar iyi ve DDO ile belirlenmis duygu disavurumlari ne kadar
dusik ise hastalarin islevselliklerinin o oranlarda iyi olmasiile
gu¢li anlamli korelasyon gostermistir (r: 0,630, p:<0,001)
(Tablo 4).
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Grafik 1. GZOT ile KIDO puanlari arsindaki korelasyon
GZOT: Gézlerden Zihin Okuma Testi, KIDO: Kisisel Islevsellik Degerlendirme
Olcegi

Tablo 3. Bipolar bozukluk hasta yakinlarinin DDO puanlarinin
GZOT puanlariile korelasyonu

GZOT

r=0,621
p < 0,001
r=0,648
p < 0,001
r=0,427
p < 0,001

DDO

EDO

ADD

Calismada hasta yakinlarinin GZOT puanlari ile hastalarin
KiDO puanlari arsinda negatif yénde giiclii anlamli bir kore-
lasyon tespit edilmistir (r:-0,618, p:<0,001). Hasta yakinlari-
nin DDO puanlari ile hastalarin KIDO puanlari arasinda pozitif

Spearman Korelasyon analizi uygulanmistir.
ADD: Asiri Duygusal Diiskiinliik, DDO: Duygu Disa vurum Olgedi, EDO: Elesti-
rel/Diismancil Olus GZOT: Gézlerden Zihin Okuma Testi

Tablo 4. Hasta yakinlarinin GZOT, DDO, EDO, ADD puanlarinin hasta
KIiDO puanlari tizerine etkisi

KiDO
r=0,618
p < 0,001
r=0,630
p < 0,001
r=0,638
p < 0,001
r=0,453
p < 0,001

GZOT

DDO

EDO

ADD

Spearman korelasyon analizi uygulanmistir.

ADD: Asiri Duygusal Diiskiinliik, DDO: Duygu Disa vurum Olgedi, EDO: Elesti-
rel/Diismancil Olus GZOT: Gézlerden Zihin Okuma Testi, KiDO: Kisisel islevsel-
lik Degerlendirme Olcegi
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Tartisma

Calismamiz sonucunda bipolar bozukluk tanili hastalarin ya-
kinlarinin zihin kurami becerilerinde bozulmalar oldugu ve bu
bozulmalarin hasta yakinlarinin duygu disavurumlarini etkile-
digi hasta yakinlarinin duygu disavurumlarinin da bipolar bo-
zukluk tanili hastalarinin islevselliklerinin daha k6t olmasiyla
iliskili oldugu ortaya konmustur. Literatiirde de ¢alismamizin
sonucuyla benzer sekilde bipolar bozukluk hastalarin akraba-
larinda zihin kurami ve ylizde duygu tanima Uzerine yapilan
16 calismayi iceren bir metaanaliz calismasinda hastalarin bi-
rinci derece akrabalarinda zihin kurami ve yiizde duygu ta-
nima gibi sosyal bilissel yeteneklerde azalma oldugu ortaya
konmustur (13), bipolar bozukluk tanili hastalara bakim ve-
renlerle yapilan bir baska ¢alismada ise bakimverenlerin yik-
sek duygudisavurumlari hastalarla ilgili daha koti sonuglarla
iliskillendirilmistir (14).

Hastanin kendi i¢ dinamikleri ve gevresinde iletisim halinde
oldugu kisilerden aldigi etkilesim islevselligini etkileyebilmek-
tedir. Bipolar bozuklugu olan hastalarin biiyik cogunlugu ai-
leleriyle birlikte yasamaktadir. Daha onceki ¢alismalarda da
calismamizla benzer seklide ailenin iletisim alanindaki islev
bozuklugu ile hastalarin kisilerarasi iliskiler, sosyal etkinlikler,
hobiler ve 6zerklik alanlarindaki islev bozuklugunun iliskili ol-
dugu bulunmustur (14). Yapilan ¢alismalar psikoegitimin, ile-
tisim becerileri egitiminin ve problem ¢6zmenin sizofreni,
yeme bozukluklari, bipolar bozukluk ve cocukluk donemi duy-
gudurum bozukluklari olan hastalarin aile lyeleri arasinda
duygu disa vurum diizeylerini azaltabilecegini gostermektedir
(21, 15, 22). Bizim ¢alismamizda da duygu disavurumu fazla
olan ailelerdeki hastalarin islevselliginin daha koti oldugu so-
nucuna varilmis olup, daha kotu islevselligin de daha 6nce ya-
pilan galismalarla benzer sekilde daha fazla niiks ve hospitali-
zasyonla iliskili oldugu 6ngorildiagiinden (16, 17) hasta yakin-
larina verilecek olan duygu diizenleme ve hastalikla ilgili psi-
koegitimin hastalara olan yaklagimlarini olumlu bigimde etki-
leyebilecegini disinmekteyiz.

Bireyin sagliginin bozulmasi aile icinde rollerin ve islevlerin
degismesine neden olabilmektedir. iki uclu duygu durum bo-
zuklugunda aile islevlerinin sizofreni, otizm spektrum bozuk-
lugu gibi diger hastaliklara kiyasla 6nemli derecede bozulma-
digina dair yayinlar bulunmakla (18) birlikte ¢alismamizda
hasta yakinlarinin duygu disa vurumlarini hastalarin duru-
mundan etkilendigi, hasta yakinlarinin duygu disavurum 6l-
cek puanlariile degerlendirilen duygu disa vurumlari ne kadar
yiiksekse hastalarin da KiDO puanlari ile belirlenen hasta is-
levselligi o kadar kota ¢iktigi gorilmustir. Hasta yakinlarinin
duygu disa vurumlari ne kadar disiikse hastalarin islevselligi
de o oranda iyi gtkmistir. Bipolar bozuklukta olumlu prognozla
iliskilendirilen faktorler arasinda yiksek egitim duzeyi, aile
desteginin varligi, ailenin dusik duygu disavurumunun ol-
masi, psikososyal girisimlerin ilag tedavisi ile kombine edil-
mesi gibi faktorler bulunmaktadir (19, 20, 23). Bipolar bozuk-
lugun akut hastalik déneminde baslanan aile odakli terapile-
rin hastayi dengede tutma, hastaligin yineleme hizini azaltma
ve hastalarin islevselliginde artis saglama agisindan yararli ol-
dugunu goésteren calismalar bulunmaktadir. (24, 25).

Duygu Disa Vurumlari ve Zihin Kurami Becerileri

Daha 6nce yapilan birizlem galismasinda aile bireylerince ser-
gilenen yuksek diizey duygu disa vurumunun hastaligin nik-
siini izleyen 9 -12 aylik siire icinde daha fazla hastalanmayla
ve daha siddetli belirtiler gelismesiyle iligkili oldugu gosteril-
mistir (26).

Bu g¢alismanin sonuglarini degerlendirirken dikkate alinmasi
gereken bazi sinirhliklarin oldugu belirtilmelidir. Katiimcilara
psikiyatrik durumlarini degerlendirmek icin bir klinik 6lcek uy-
gulanmamistir ve katiimcilar psikiyatrik bozukluklari disla-
mak icin DSM-5 icin yapilandiriimis klinik gériisme veya esde-
ger bir degerlendirme ile degerlendirilmemistir. Ayrica so-
nuglarimizi kiyaslayabilecegimiz sizofreni, depresyon gibi di-
ger hastaliklara sahip kisilerin yakinlarinin kontrol grubu ola-
rak kullanilmamasi bipolar bozukluk hastalarini ve yakinlarini
diger gruplarla kiyaslama sansimizi yok etmistir.

Sonug olarak calismamizda hasta yakinlarinin zihin kurami
becerilerinin duygu disa vurumlarini etkiledigi ve hasta yakin-
larinin duygu disa vurumlarinin da hastanin islevselligini etki-
ledigi sonucuna varilmistir. Kademeli olarak gelismekte olan
zihin kurami becerileri, yasamin ilk aylarindan itibaren basla-
yip, yaklasik 3 yas dolaylarinda netlesmektedir (27, 28). Bu
bilgiler 1siginda zihin kurami becerilerine erken mudahaleler
domino etkisiyle genetik yiikii fazla olan bipolar bozukluk ta-
nili hasta ve yakinlari icin bu yiki hafifletmesi noktasinda
o6nemli olabilir. Bunun icin de daha ¢ok sayida calismaya ihti-
yag vardir.

Etik onam: Calisma igin Harran Universitesi Tip Fakiiltesi etik kurula
protokol sunulmus olup, 13.06.2019 tarih, 06 nolu oturum ve 18 sa-
yili kararli yazi ile etik kurul tarafindan uygun gérdldiigi bildirilmis-
tir.
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Entelektiiel Yetiyitimi Olan Cocuk ve Ergenlerin Sosyodemografik ve Klinik

Ozelliklerinin Degerlendirilmesi
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Oz

Amag: Entelektiel yetiyitimi (EY) gelisimsel siirecte ortaya gikan, bireyin toplumsal, uygulamali ve kavramsal
alanlarda islevselligini bozan nérogelisimsel bir bozukluktur. EY tanisi olan ¢cocuk ergenlerde yasitlarina kiyasla
daha fazla psikiyatrik ve organik bozukluk goriilmektedir. Bu komorbid tanilar bireyin islevselligini daha fazla
bozmaktadir. Bu galismada EY tanisi alan ¢ocuk ve ergenlerin sosyodemografik ve klinik 6zelliklerini arastirmayi
amagladik.

Materyal ve metod: 15.04.2019-15.04.2021 tarihleri arasinda basvurusu olan hastalarin dosyalari retrospektif
taranarak EY tanisi alan hastalarin bilgileri kaydedilmistir. Tanilar klinik degerlendirme ve bireyin yasina uygun
psikometrik testler uygulanarak konulmustur.

Bulgular: Calismaya EY tanisi alan 154 ¢cocuk ve ergen dahil edildi. Vakalarin ortalama yasi 9,50+4,53 ve %59,7’si
erkek kalan %40,3’t kizdi. Katimcilarin %38,9’unda (n=60) organik komorbidite, %36,3’tinde (n=56) psikiyatrik
komorbidite saptadik. En sik organik komorbiditenin %14,2 (n=22) orani ile epilepsi, psikiyatrik komorbiditenin
de %22,7 (n=35) orani ile dikkat eksikligi ve hiperaktivite bozuklugu (DEHB) oldugunu ve vakalarin %42,8’sinin
(n=66) bir veya daha fazla medikal tedavi aldigini saptadik.

Sonug: Calismamiz, EY tanil bireylerde gorilen komorbid bozukluklara ve bu bozukluklar nedeni ile kullanilan
tedavilere dair verilerin sunulmasi agisindan 6nemlidir. Bu alanda daha genis érneklemde yiritilecek gok mer-
kezli galismalara ihtiyag duyulmaktadir.

Anahtar Kelimeler: Entelektiiel yetiyitimi, Komorbidite, Ruh saghigi

Abstract

Background: Intellectual disability (ID) is a neurodevelopmental disorder that occurs in the developmental pro-
cess and impairs the functionality of the individual in social, applied and conceptual areas. Psychiatric and or-
ganic disorders are more common in children and adolescents diagnosed with ID compared to their peers.
These comorbid diagnoses further impair the functionality of the individual. In this study, we aimed to investi-
gate the sociodemographic and clinical characteristics of children and adolescents diagnosed with ID.
Materials and Methods: The files of the patients who applied between 15.04.2019 and 15.04.2021 were scan-
ned retrospectively and the information of the patients diagnosed with EY was saved. Diagnoses were made by
clinical evaluation and psychometric tests appropriate to the age of the individual.

Results: 154 children and adolescents diagnosed with ID were included in the study. The mean age of the cases
was 9.50+4.53 years and 59.7% were male and 40.3% were female. We found organic comorbidity in 38.9%
(n=60) and psychiatric comorbidity in 36.3% (n=56). We detected that the most common organic comorbidity
was epilepsy with 14.2% (n=22) and ADHD with 22.7% (n=35) psychiatric comorbidity and that 42.8% (n=66) of
the cases received one or more medical treatments.

Conclusions: Our study is important in terms of presenting data on comorbid disorders in individuals with EY
and the treatments used for these disorders. There is a need for multicenter studies in this issue to be conduc-
ted with a larger sample.

Key Words: Intellectual disability, Comorbidity, Mental health
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Giris

Oncekiyillarda “mental retardasyon” (MR) olarak da adlan-
dirilan “entelektiel yetiyitimi’’ (EY) soyut dislinme, plan-
lama, muhakeme gibi bilissel fonksiyonlarda eksiklik ve sos-
yokiiltiirel seviye, cinsiyet ve yas bakimindan denk bireylere
kiyasla sosyal ve akademik alanlarda zorluklarinin olmasi
durumu olarak tanimlanmistir. Bu durum standart zeka
testleri ile de desteklenebilmektedir. EY Ruhsal Bozuklukla-
rin Tanisal ve istatistiksel El Kitabi=5’te (DSM-5) norogeli-
simsel bozukluklar basligi altinda ele alinmistir ve belirtile-
rin gelisimsel donemde baslamasi gerektigi belirtilmistir (1).
DSM-IV’te 50-70 1Q aralgi hafif derece MR, 35-49 IQ araligi
orta MR, 20-34 1Q araligi agir MR ve 20 altindaki IQ deger-
leri cok agir MR olmak tizere gruplar tanimlanmistir (2). EY
gorilme sikhgini arastiran ¢alismalar metodolojik farklilik
nedeniile farkh sonuglar bildirse de diinya genelinde preva-
lansin %1-3 oraninda oldugu belirtilmektedir (3). Ulkemizde
EY’'ne dair epidemiyolojik calismalar oldukga az olup yapilan
bir ¢alismada toplum genelinde gorilme sikhgi %5,49 ola-
rak bildirilmistir (4). Yapilan farkli ¢alismalarda erkek ¢ocuk-
larda kiz ¢ocuklara gore daha sik goruldGgi belirtilmistir
(5,6). Tum EY tanilarinin %85’ini hafif diizeyde olan bireyler
olusturmakta iken %10’unu orta diizeydeki EY tanili bireyler
olusturmaktadir (7).

Vakalarin cogunda 6zellikle de hafif diizey EY’'de etiyolojik
bir faktor tespit edilemezken EY siddeti arttikca etiyolojik
faktorler daha belirgin hale gelmektedir. EY siddeti arttikca
hastanin uyum becerilerinin bozuldugu ve ailelerin yasam
kalitesinin belirgin olarak azaldigi bildirilmistir (8,9).

EY tanili bireylerde goérilen uyum sorunlari ve zayif basa
cikma kapasiteleri psikiyatrik bozukluklarin goérilme riskini
artirmaktadir (7). Bu bireylerde gorilen komorbid durum-
lari tanimada yasanilan guglikler ve saglik hizmetlerine
ulasmalarindaki zorluklar bu riske katkida bulunmaktadir.
Bir sistematik gézden gegirme yazisinda EY tanili gocuk ve
ergenlerin %30-50 oranlarinda psikiyatrik belirtiler goster-
digi saptanmistir (10). Glincel bir metaanalizde de Buckley
ve ark. EY tanili ¢cocuk ve ergenlerde %38-49 oranlarinda
psikiyatrik semptomlarin gorildigini bildirmistir (11). Psi-
kiyatrik belirti goriilme oranlarinin tipik gelisen akranla-
rinda %14 civarlarinda oldugu goz 6niine alindiginda EY
olan ¢ocuk ve ergenler psikiyatrik bozukluklar agisindan
ciddi risk altinda oldugu asikardir (12). Yakin zamanda yapi-
lan bir calismada EY tanili bireylerin %65.1’inin yasam boyu
en az bir psikiyatrik bozukluk tanisi aldigi tespit edilmistir
(13). Turk toplumunda yapilan 209 ¢ocuk ve ergen EY olgu-
sunun incelendigi bir calismada EY’'ne %34 oraninda psiki-
yatrik tanilarin egslik ettigi saptanmistir (14). Psikiyatrik bo-
zukluklarin yani sira Down Sendromu, Prader-Wili Send-
romu gibi bazi genetik bozukluklar, epilepsi, serebral palsi
gibi norolojik bozukluklar genel popilasyona gore artmis
sikhkta gozlenmektedir (15,16). EY tanili bireylerin islevsel-
liginin yani sira ebeveynlerinin ruhsal iyilik hali cocuklarin-
daki komorbid psikiyatrik ve organik bozukluklar ile yakin-
dan iliskilidir (17). Bu komorbiditelerin etkisi ve komorbid
durumlari tedavi etmek igin saglik hizmetlerin gelistirilmesi
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ihtiyaci g6z 6nine alindiginda, EY tanili kisilerde ruhsal bo-
zukluklarin prevalansini ve bu komorbiditeleri etkileyen de-
giskenleri saptamak EY tanili bireylerin ruh saghginin koru-
nabilmesi agisindan oldukga 6nemlidir.

Calismamizda EY tanisi alan bireylerin sosyodemografik
ozelliklerin, komorbid organik ve psikiyatrik tanilarin ve bu
tanilar nedeniile kullanilan ilaglarin arastiriimasi ve bunlara
ek olarak ebeveynlerin sosyodemografik bilgileri, egitim ve
akrabalk durumlarinin retrospektif olarak arastirilmasi
amaglanmistir.

Materyal ve Metod

Necmettin Erbakan Universitesi Meram Tip Fakiiltesi Cocuk
ve Ergen Ruh Saghgi ve Hastaliklar polikligine 15.04.2019-
15.04.2021 tarihleri arasinda basvuran hastalarin dosyalari
retrospektif olarak taranarak tespit edilen 154 EY tanisi ko-
nulan olgu ¢alismaya dahil edilmistir. Calisma Necmettin Er-
bakan Universitesi ila¢c ve Tibbi Cihaz Disi Arastirmalar Etik
Kurulu tarafindan onaylanmistir (07.05.2021-2021/3217)
ve Helsinki Deklarasyonu ilkeleri dogrultusunda yirtil-
mistir. Bolimimiizce hazirlanan ve kullanilan, vakanin
cinsiyeti, yasl, anne ve babalarin yasi, aralarinda akrabalk
olup olmadigi, dogum komplikasyonunun olup olmadigi,
varsa komorbid organik tani bilgilerini iceren muayene
formlarindan elde edilen bilgiler kaydedilmistir. Hastalarda
saptanan psikiyatrik tanilar cocuk psikiyatristleri tarafindan
DSM-5 tani Olgutleri baz alinarak tani konulmustur (1). Has-
talarin EY tanisi cocuk ve ergen ruh saghgi ve hastaliklari he-
kimleri tarafindan klinik degerlendirme ile adaptif beceriler
gbdz Oonline alinarak konulmus olup psikometrik testler ile
desteklenmistir. Herhangi bir psikometrik test uygulanama-
yan hastalarin tanilar klinik degerlendirme ile konulmus
olup kesin 1Q duzeyleri belirlenememistir. Test uygulanabi-
len hastalarin 1Q araliklari DSM-IV’e gore belirlenmistir (2).
Galismamizda katimcilarin gelisim duzeylerini belirlemek
icin Ankara Gelisim Tarama Envanteri (AGTE), zeka diizeyini
belirmek icin Stanford-Binet zeka testi ve Wechsler Cocuk-
lar icin Zeka Olgegi-Revize (WISC-R) kullanilmistir. AGTE 0-6
yas arasi cocuklarin dort gelisim alanini (dil bilissel, ince mo-
tor, kaba motor ve sosyal beceri-6zbakim) degerlendirmek
icin tasarlanmis 154 maddelik bir 6lgektir (18). Bu test has-
talarin klinik tanisini desteklemek amaci ile uygulanmistir
ve genel gelisim sonucu baz alinmistir. Stanford Binet Zeka
testi bireylerin zihinsel gelisimlerini belirlemek igin 2-18 yas
araligina uygulanan bir zeka testidir (19). Wechsler tarafin-
dan gelistirilen ve Savasir ve Sahin tarafindan Tirk ¢ocukla-
rida standardize edilen WISC-R, 6-16 yas arasi gocuklar igin
uygun, zekanin iki boyutunu 6élgen (s6zel ve performans) bir
zeka Olgegidir (20).

istatistiksel Analiz

istatistiksel analizler Statistical Package for the Social Scien-
ces 25. Versiyonu (SPSS Inc., Chicago, IL) kullanilarak deger-
lendirilmistir. Veriler, sayisal degiskenler icin ortalama
(standart sapma [SD]) ve kategorik degiskenler igin ylzde
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olarak sunulmustur. Degiskenlerin normal dagilip dagiima-
digini belirlemek icin Kolmogorov-Smirnov normallik testi
kullanilmistir. Korelasyon analizlerinde Spearman testi kul-
lanilmistir. Analizlerde anlamhlik degeri p<0,05 olarak kabul
edilmistir.

Bulgular

Vakalarin %59,7’si erkek kalan %40,3’0 kizdi. Ortalama yas-
lar1 9,50+4,53 olup yas araligi 1-17 yastir. Dahil edilen vaka-
larin %34,4’lne (n=53) AGTE, %17,5’ine (n=27) Stanford-Bi-
net ve %41,6'sina (n=65) WISC-R testi uygulanmistir. 9 va-
kaya ise testlere uyum saglayamadigi icin herhangi bir psi-
kometrik test uygulanmamistir. Vakalarin %70,8'i (n=109)
hafif, %20,1’i (n=31) orta ve %14’UG (n=14) agir diizeyde EY
tespit edilmistir. %19,5’inde (n=30) dogum komplikasyonu

Tablo 1. Katilimcilarin sosyodemografik ve klinik 6zellikleri

Entelektiiel Yetiyitiminde Sosyodemografik ve Klinik Ozellikler

oykisi oldugu gorilmustir. Vakalara ait sosyodemografik
ve klinik 6zellikler tablo 1'de verilmistir.

EY olan 154 gocuk ve ergenin %38,9’unda (n=60) organik es
tani, %36,3’Unde (n=56) psikiyatrik es tani saptanmistir. En
sik gorilen organik bozukluklar %14,2 (n=22) oraninda go-
rilen epilepsiile %7,7 (n=12) oraninda gorilen serebral pal-
sidir. Zeka geriligi ile iliskili sendromlardan olan Down Send-
romu %5,8 (n=9) oraninda saptanmistir. Diger organik ko-
morbiditeler arasinda hidrosefali, West sendromu, Aicardi
sendromu, Di George Sendromu, Sotos Sendromu, Evans
Sendromu, Glutarik asidiri tip 1 yer almaktadir. En sik g6-
rilen psikiyatrik komorbidite %22,7 (n=35) oraninda tespit
edilen DEHB’dir. Bu taniyi %5,1 (n=8) orani ile davranim bo-
zuklugu ve %3,8 (n=6) orani ile anksiyete bozukluklari takip
etmektedir. Tablo 2’de eslik eden psikiyatrik tanilar veril-
mistir.

Ort. SS
Yas 9,50 4,53
Anne yagsi 36,14 7,54
Baba yas! 39,37 7,82

n %
Cinsiyet, Erkek/Kiz 92/62 59,7/40,3
EY dizeyi
Hafif EY 109 70,8
Orta EY 31 20,1
Agir EY 14 14
Es tanilar
Organik es tani 60 38,9
Psikiyatrik es tani 56 36,3
Anne egitim durumu
Okur-yazar degil 16 10,4
ilkdgretim 76 49,4
Ortadgretim 18 11,6
Universite 6 3,9
Baba egitim durumu
Okur-yazar degil 13 8,4
ilkégretim 69 44,8
Ortadgretim 19 12,3
Universite 9 5,8
EY= entelektiiel yetiyitimi, Ort= ortalama, SS= standart sapma, n=vaka sayisi
Tablo 2. Entelektiel yetiyitimi tanili vakalarda gorilen psikiyatrik komorbiditeler
n %

Psikiyatrik tani 56 36,3
Dikkat eksikligi/hiperaktivite bozuklugu 35 22,7
Davranim bozuklugu 8 5,1
Anksiyete bozukluklar 6 3,8
Konusma bozukluklari 5 3,2
Otizm spektrum bozuklugu 4 2,5
Major depresif bozukluk 1 0,6
Psikotik bozukluk 1 0,6
Obsesif kompulsif bozukluk 1 0,6

n = belirtilen taniyi karsilayan vaka sayisi, % = belirtilen taniyi karsilayan vakalarin orani
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ilac kullanim oranlari incelendiginde tiim vakalarin
%42,8’sinin (n=66) bir veya daha fazla medikal tedavi al-
dig1 (psikotrop ilaglar ve antiepileptikler), tedavi alan va-
kalarin da %34,8’Uniin (n=23) c¢oklu ila¢ kullandigl,
%57,1’inin (n=88) ise herhangi bir medikal tedavi almadigi

Entelektiiel Yetiyitiminde Sosyodemografik ve Klinik Ozellikler

saptanmistir.  En sk kullanilan ilaglarin, vakalarin
%19,4’Untn  (n=30) kullandigi antipsikotik ilaglar,
%13,6’sinin (n=21) kullandigi metilfenidat ve %12,9’unun
(n=19) kullandigi antiepileptik ilaclar oldugu saptanmistir.
Tablo 3’te kullanilan ilaglara dair bilgi verilmistir.

Tablo 3. Entelektiel yetiyitimi tanili vakalarin kullandigi ilaglar

n %

ilag kullanimi 66 42,8
Kullanilan ilag

Antipsikotik ilaglar 30 19,4
DEHB tedavisinde kullanilan ilaglar

Metilfenidat 21 13,6
Atomoksetin 6 3,8
Antiepileptik ilaglar 19 12,9
Selektif serotonin gerialim inhibitorleri 4 2,5
Trisiklik antidepresan 0,6

n = belirtilen ilaci kullanan vaka sayisi, % = belirtilen ilaci kullanan vakalarin orani

Ebeveynlere dair veriler incelendiginde ortalama anne yasi-
nin 36,14+7,54, baba yasinin 39,37+7,82 oldugu saptanmis-
tir. 116 vakanin ebeveyn egitim durumu bilgilerine ulasila-
bilmistir. Annelerin %10,4’inin (n=16) okula hig gitmedigi,
%49,4’Unlin (n=76) ilkokul mezunu oldugu, Universite bi-
tirme oraninin ise %3,9 (n=6) oldugu saptanmistir. Babala-
rin %8,4’inlin (n=13) okula hig gitmedigi, %44,8’inin (n=69)
ilkokul mezunu oldugu ve %5,8’inin (n=9) Universite me-
zunu oldugu gorilmistir. Anne-baba arasindaki akrabalik

orani %19,5 (n=30) olarak saptanmistir.
Ebeveynler arasi akrabalik varligi (p=0,023) ve dogum
komplikasyonu 6ykisiu (p=0,002) EY dizeyi ile anlamli ve
pozitif bir iliski gdostermistir. Ayrica komorbid bozukluk sa-
yisi ile EY dilzeyi arasinda pozitif bir iliski saptanmigtir
(p=0,002). Diger degiskenler arasinda anlamli bir iliski sap-
tanmamistir. Tablo-4’te korelasyon analizlerinin sonuglari
verilmistir.

Tablo 4. EY tanili bireylerin sosyodemografik ve klinik 6zelliklerinin korelasyonu

. EY Komorbid DOgl_Jm Akrabalik du- Anne Baba
Variables . bozukluk komplikas- o L o .
Duzeyi rumu egitim duzeyi  egitim dizeyi
sayisl yonu
EY dizeyi r=1
. r=0,250 _
Komorbid bozukluk sayisi 0=0,002 r=1
. . r=0,246 r=0,70 ~
Dogum komplikasyonu p=0,002 p=0,387 r=1
r=0,183 r=0,027 r=0,131 _
Akrabalk durumu p=,023 0=0,737 0=0,106 r=1
Anne egitim diizevi r=0,102 r=0,131 r=-0,152 r=-0,012 =1
& y p=0,275 p=,161 p=0,104 p=0,897 B
Baba eitim diizevi r=0,006 r=0,137 r=-0,150 r=0,102 r=0,743 =1
& ¥ p=0,946 p=0,144 p=0,108 p=0,278 p<0,001 B

*Spearman korelasyon analizi uygulanmisir; EY: Entelektiiel yetiyitimi

Tartisma

Bu calismada 154 EY olgusu sosyodemografik ve klinik
dzellikler agisindan retrospektif olarak incelenmistir. Ulke-
mizde benzer dizaynda yapilan ¢alismalardan elde edilen
sosyodemografik ve klinik 6zelliklere ek olarak ¢alismamiz
hastalarin ilag kullanimlarini ve kullanilan ilag tirlerini or-
taya koymaktadir.

Ulkemizde 2020 yilinda EY olgulari ile yapilan bir calismada
katilimcilarin %61,1 oraninda erkek cinsiyette oldugu be-
lirtilmistir (21). EY’'nin erkeklerde daha sik goriilmesi X'e

bagh kalitsal hastaliklarin erkek ¢ocuklarda daha sik ol-
masl, santral sinir sisteminin daha duyarl olmasi ve top-
lumda erkek cinsiyetten beklentilerin daha ¢ok olmasi ve
olasi yetersizlik durumunda daha erken farkedilmesi gibi
nedenlere baglanmistir (22). Calismamizda da literatir ile
uyumlu olarak erkek olgularin orani %59,7 olarak saptan-
mistir.

Bizim c¢alismamizda katilimcilarin  %19,5’inde dogum
komplikasyonu 6ykisi mevcuttu. Dogum komplikasyonla-
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rinin varhginin EY dizeyi ile anlamh diizeyde (p=0,002) ilis-
kili oldugunu saptadik. Benzer sekilde travay ve dogum
komplikasyonlarinin agir EY riskini %40’a kadar artirdigini
ve agir EY’de bu komplikasyonlarin daha sik goraldiGgini
bildiren ¢alismalar mevcuttur (21,23). Calismamizin so-
nuglari bu bakimdan literatlr ile uyumlu olup, dogum
komplikayonlarinin en aza indirilmesi ve erken miidahale-
nin EY basta olmak tizere bir cok bozukluga karsi koruyucu
hekimlik adina 6nemli oldugu fikrini destekler niteliktedir.
Olgularin %38,9’unda organik komorbidite saptanmistir.
Bunlarin arasinda tiim vakalarin %14’iinde gorilen epi-
lepsive %7,7’'sinde goriilen serebral palsinin en sik gorilen
organik bozukluklar oldugu saptanmistir. Bir sistematik
gbzden gecirme yazisinda EY tanili bireylerde epilepsi go-
rilme oranini %22,2 olarak saptamistir (24). Toplum ta-
banli yapilan bir ¢alismada epilepsi oraninin %0,6 oldugu
gbz 6niine alindiginda epilepsi agisindan ciddi bir risk artigi
oldugu soylenebilir (25). Serebral palsi EY tanili bireylerde
stk gorilen bir diger organik komorbid bozukluktur. Hafif
diizeyde EY olan gocuklarin %6 ila %8'inde ve agir EY olan
cocuklarin %30 kadarinda serebral palsi bildirilmistir. Se-
rebral palsi tanili bireylerin de %30,3 kadarinda EY gordl-
digu bildirilmistir (26). Olgularimizin biyik kisminin hafif
diizeyde EY oldugu g6z 6niine alindiginda serebral palsi
oranin %7,7 olmasi literatiir ile uyumlu bir bulgudur. EY ta-
nili bireylerde epilepsi varliginin psikiyatrik bozukluklarin
sikhgini artirdigi bildirilmistir (24). Gerek epilepsi ve sereb-
ral palsi gibi organik bozukluklar gerek bu bozukluklara
bagh olusan psikiyatrik bozukluklar bireylerin islevselligini,
uyumunu ve bakimverenlerin ruh saghgini derinden etki-
lemektedir (17). Bu nedenle organik komorbiditelerin er-
ken dénemde taninip tedavi edilmesinin komorbid bozuk-
lugun kontrol altina alinmasinin yani sira olasi psikiyatrik
bozukluklar agisindan da koruyucu olacagini diistiniyoruz.
Trizomi 21 olarak da adlandirilan Down sendromu yaklasik
%0,1 oraninda gorilmektedir ve EY’nin en sik genetik ne-
denidir. Calismamizda %5,8 oraninda katihmcida Down
sendromu tanisi eslik etmistir. Ulkemizde yapilan bir ¢alis-
mada EY’de Down sendromu goriilme orani %7,7 olarak
tespit edilmistir (27). Bizim ¢alismamizda da en sik tespit
edilen genetik tani Down sendromu olup literatur ile
uyumlu sonuglar ortaya koymustur.

EY tanili bireylerde psikiyatrik bozukluklarin dogasi EY ol-
mayanlara benzemedigi ve klinik belirtilerin 6zellikle agir
EY olgularinda atipik olabilecegi bilinmektedir. Bu nedenle
hastalarin islevselligini bozan ve bakimverenlerine yiik ge-
tiren psikiyatrik tanilari koymak akranlarina gore daha zor
olabilmektedir (28). EY tanili gocuk ve ergenlerde psikopa-
toloji prevalansi %10-60 arasinda degisse de calismalar EY
olmayan ¢ocuk ve ergenlere goére Ug ila dort kat daha fazla
psikiyatrik bozukluk tanisi aldigini bildirmistir (10,29).
Guncel bir galismada EY tanili cocuk ve ergenlerde psiki-
yatrik bozukluk yayginhgi %61,2 olarak saptanmistir (21).
Ulkemizde yapilan bir calismada EY tanili cocuk ve ergen-
ler psikiyatrik komorbidite orani %34 olarak tespit edilmis-

Entelektiiel Yetiyitiminde Sosyodemografik ve Klinik Ozellikler

tir (14). Calismamizda 6nceki calisma ile uyumlu olarak psi-
kiyatrik es tani orani %36,3 olarak saptanmistir. En yaygin
olarak saptadigimiz psikiyatrik tanilar DEHB, davranim bo-
zuklugu ve konusma bozukluklaridir. Yapilan farkh galisa-
malarda EY tanili bireylerde DEHB sikiginin %15-55 ara-
sinda degistigi bildiriimektedir (30,31). Calismamizda
DEHB komorbidite orani literatiir ile uyumlu olarak %22,7
olarak saptanmistir. DEHB’nin uyum islevini hafif diizeyde
EY'ne kiyasla daha fazla bozdugu bildirilmistir (32).
DEHB’nin bireyin kognitif fonksiyonlarini ve davranislarini
olumsuz yonde etkiledigi ve tedavisinin mimkin oldugu
gbz 6niline bulundurulursa EY tanili bireylerde DEHB’nin
erken taninmasi ve miidahale edilmesi bireyin islevselligini
olumlu yonde etkileyecektir.

Yapilan ¢alismalarda EY tanili gocuklarda anksiyete bozuk-
luklarinin %3-22, depresif bozukluklarin %15,4 oranlarinda
goruldugu bildirilmektedir (33,34). Calismamizda anksi-
yete bozuklugu oraninin %3,8 oldugu ve yalnizca 1 hasta-
nin depresif bozukluk tanisi aldig1 saptanmistir. Nispeten
saptanan bu distik oranlarin daha dnceki ¢alismalarda da
belirtildigi gibi hastalarin sikayetlerini klinisyene tam ola-
rak bildirememesi, poliklinik muayene sirelerinin nispe-
ten kisa olmasi, davranis bozukluklari gibi daha belirgin so-
runlarda ailelerin daha fazla ve 6ncelikli tedavi beklentile-
rinin olmasi dolayisi ile tani konulamamasi ve olasilikla at-
lanmasi ile iligkili olabilecegini diistintiyoruz (35).

EY varligl bazen duygusal ve davranissal sorunlar igin ye-
terli bir agiklama olarak kabul edilmektedir; dolayisiyla
DEHB, davranim bozuklugu, anksiyete bozukluklari ve duy-
gudurum bozukluklari gibi durumlarin muayenesini gol-
gede birakmakta ve komorbid bozukluklar kolayca atlana-
bilmektedir. Bir diger problem EY tanili cocuklarin muhte-
melen kismen zayif iletisim becerileri ve sosyal dezavan-
tajlari nedeniyle tip alaninda ihmal edilebilmesi ve klinik,
etiyolojik ve tedavi ¢alismalarinin disinda tutulabilmeleri-
dir. Komorbid bozukluklarin saptanmasi ve tedavi edilmesi
bu ¢ocuklarda olumlu prognoz ile iliskilidir (14). Bu ylzden
komorbid bozukluklarin taninmasindaki tim zorluklara
ragmen ayrintili bir sekilde arastirilarak uygun tedavilerin
verilmesi bu ¢ocuklar igin oldukga 6nemlidir.

Calismalarda EY tanili gocuk ve ergenlerin %29,4-61 oran-
larinda psikotrop ila¢ kullandigi bildirilmektedir (36,37).
Calismamizda psikotrop ilag kullanim orani %33,7 olarak
saptanmistir. Antipsikotikler (%19,4) ve metilfenidat
(%13,6) en yaygin kullanilan psikotrop ilaglardi. Sik gorilen
tanilarin DEHB ve davranim bozuklugu oldugu g6z 6niine
alindiginda antipsikotik ilaglar ve metilfenidatin sik kulla-
nilan ilaglar olmasi dogal bir sonuctur. ilag kullanan hasta-
larin %34,8’inin ¢oklu ilag kullandigi gorilda. EY tanili bi-
reylerde hem artmis organik bozukluklar hem psikiyatrik
bozukluklar nedeni ile ¢oklu ila¢ kullanimin yasitlarina
gore daha fazla olabilecegini distinlyoruz. Bu ¢ocuklarda
gorilen o6zellikle zorlayici davranislarin psikotrop ilag kul-
lanimini artirabilecegi bildirilmistir (38). Medikal tedavile-
rin artmis yan etki duyarlihg ve bunlari dile getirememe
ihtimali nedeni ile miimkiin olan en az sayida tutulmasi
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onerilmektedir (39).

Ulkemizde yapilan bir calismada EY tanili bireylerin ebe-
veynlerinde akrabalik orani %19,6 olarak saptanmistir
(14). Calismamizda bu oranin %19,5 (n=30) oldugu ve ebe-
veynler arasi akrabalik varlignin EY siddeti ile anlamli di-
zeyde iliskili oldugu saptanmistir. Akraba evliligi, zihinsel
ve gelisimsel gerilikler ile ortaya gikan hastaliklar ve bazi
sendromlar dahil olmak Uizere genetik bozukluklar igin iyi
bilinen bir risk faktéridir. Bunun nedeni otozomal resesif
bozukluklar basta olmak lzere diger kalitsal bozukluklara
neden olmasidir (40). Akraba evliliklerin EY gibi olasi so-
nuclarinin daha iyi anlasilmasi, bu tir evliliklerin sayisini
azaltabilir, danismanlik hizmetlerinin 6nemini ortaya ko-
yabilir ve boylece ¢ocuklarda olusacak olasi bozukluklari
onleyebilir.

Calismamiz EY tanili bireylere dair 6nemli bilgiler sun-
makla birlikte yalnizca klinik kayitlardan elde edilen retros-
pektif bir calisma olmasi, érneklem blyUkligiiniin nispe-
ten kuglik olmasi, kontrol grubu olmamasi ¢alismamizin ki-
sitliliklaridir. Gelecekte daha genis popiilasyonlar ile yapi-
lacak olan prospektif calismalar EY tanili cocuk ve ergenle-
rin ve komorbid bozukluklarin daha iyi anlasiimasi ve bun-
larin optimal tedavilerinin saglanmasi agisindan literatiire
1stk tutacaktir.

Sonug olarak galismamizda EY tanisi olan ¢ocuk ve ergen-
lerde yiksek oranda psikiyatrik komorbidite ve tibbi tani
tespit edilmistir. Eslik eden tanilarin bireyin islevselligini
bozdugu ve bircok olumsuz sonuca yol actigi bildirildigi igin
bu tanilarin erken dénemde taninmasi 6nemlidir (17). Ko-
morbid tanilarin uzun dénem sonuglarini daha iyi anlamak
icin prospektif dizaynda yapilacak ¢alismalara ihtiyag var-
dir. Ayrica anne-baba arasindaki akraba evliligi ve dogum
komplikasyonu oranlarinin yiiksek oranda tespit edilme-
sinden dolayi bu konuda yapilacak olan egitim ve 6nleme
politikalarinin EY agisindan olumlu etkilerinin olabilecegi
disinilmektedir.
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Abstract

Background: Children are significantly more likely to be malnourished due to their special nutritional needs for growth.
Ischemia Modified Albumin (IMA) is a new marker of ischemia that occurs when serum albumin comes in contact with
the heart's ischemic tissues. IMA has been used to measure several acute conditions but has never been used to
measure acute malnutrition in children. This study aims to examine albumin and IMA in malnourished children to see
if they can be used as markers of malnutrition in children.

Materials and Methods: 84 children were examined (41 boys and 43 girls, mean age (SD): 6.18 (3.89); range: 0.92-
16.75 years) who were referred to the hospital from 20 October to May 20, 2020. A physician performed nutrition
examinations on children. BMI of less than 18.5 was considered malnourished children. The hypothesis of the norma-
lity of variables was accepted with the Kolmogorov-Smirnov test. To study the difference in variables means at groups,
the T-test and Phi-Correlation were used. The ANCOVA was used to study the relationship between variables and
Albumin and IMA values at different levels.

Results: The amount of albumin in the study group ranged from 4.10 to 5.15 (mean + SD 4.82+ 0.17), and the IMA
range in the study group was 0.56 to 1.25 (mean + SD 0.74+ 0.13). The amount of albumin in the control group ranged
from 4.19 to 5.19 (mean + SD 4.83% 0.18), and the IMA range in the control group was 0.44 to 1.11 (mean + SD 0.67+
0.13). No significant difference was observed between the albumin values (p-value = 0.752) between malnourished
and healthy children. However, the IMA level in malnourished children was significantly higher (p-value = 0.19) than
in healthy children.

Conclusions: Although albumin was not significantly different between the two groups, the IMA of malnourished chil-
dren was significantly higher than that of healthy children. This result means that IMA can be used as a marker for
malnutrition in children. This study is a preliminary study showing that IMA can be used as a malnutrition marker in
children with malnutrition and we believe that it will contribute to the literature.

Key Words: Albumin, Ischemia Modified Albumin, Malnutrition

Oz

Amag: Cocuklarin buylimek igin 6zel beslenme ihtiyaglari nedeniyle yetersiz beslenme olasiligi 6nemli 6lglide daha
yiiksektir. iskemi Degistirilmis Alblimin (IMA), serum albiimini kalbin iskemik dokulariyla temas ettiginde ortaya cikan
yeni bir iskemi belirtecidir. IMA birka¢ akut durumu 6lgmek icin kullanilmistir. Ancak ¢ocuklarda akut yetersiz beslen-
meyi 6lgmek i¢in daha énce kullanilmamistir. Bu ¢alisma, yetersiz beslenen ¢ocuklarda alblimin ve IMA'nIn, ¢ocuklarda
yetersiz beslenme belirtegleri olarak kullanilip kullanilamayacaklarini gérmek igin incelemeyi amaglamaktadir.
Materyal ve Metod: 20 Ekim-20 Mayis 2020 tarihleri arasinda hastaneye sevk edilen 84 g¢ocuk (41 erkek ve 43 kiz,
ortalama yas (SD): 6.18 (3.89); yas araligi: 0.92-16.75 yil) muayene edildi. Bir uzman gocuklarin beslenme muayenele-
rini yapti. BMI'nin 18.5'in altinda olmasi yetersiz beslenen gocuklar olarak kabul edildi. Degiskenlerin normalligi hipo-
tezi Kolmogorov-Smirnov testi ile kabul edildi. Degisken ortalamalarindaki farki gruplarda incelemek igin T-testi ve Phi-
Korelasyon kullanildi. ANCOVA testi, degiskenler ile Albiimin ve IMA degerleri arasindaki iliskiyi farkl seviyelerde ince-
lemek igin kullanildi.

Bulgular: Calisma grubundaki albtimin miktari 4.10 ile 5.15 arasinda (ortalama + SD 4.82+ 0.17) ve ¢alisma grubundaki
IMA araligi 0.56 ile 1.25 arasinda (ortalama * SD 0.74+ 0.13) idi. Kontrol grubundaki albiimin miktari 4,19 ila 5,19 (or-
talama + SD 4,83+0,18) ve kontrol grubundaki IMA araligi 0,44 ila 1,11 (ortalama + SD 0,67+ 0,13) arasinda degismek-
tedir. Yetersiz beslenen ve saglikli gocuklar arasinda albimin degerleri (p degeri = 0.752) arasinda anlaml bir fark goz-
lenmedi. Bununla birlikte, yetersiz beslenen ¢cocuklarda IMA diizeyi saglikli cocuklara gore anlamli olarak daha yiiksekti
(p-degeri = 0.19).

Sonug: Albimin iki grup arasinda anlamli farkllk géstermemesine ragmen, malnitrisyonlu g¢ocuklarin IMA'si saglikh
¢ocuklara gore anlamli olarak daha yuksekti. Bu sonug, IMA'nin ¢ocuklarda yetersiz beslenme igin bir belirte¢ olarak
kullanilabilecegi anlamina gelir. Bu ¢alisma, malniitrisyonlu gocuklarda IMA'nin malniitrisyon belirteci olarak kullanila-
bilecegini gosteren bir 6n ¢alismadir ve literatiire katki saglayacagina inaniyoruz.

Anahtar Kelimeler: Albiimin, iskemi Modifiye Albiimin, Malniitrisyon
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Introduction

Childhood is one of the most important life periods to
achieve adequate growth and establish health later. Children
are significantly more likely to be malnourished due to their
special nutritional needs for growth. In children's
development, nutrition plays a greater role than other
factors such as genetics (1). The average weight ratio of
children in developing societies' lower socioeconomic class
to their peers in developed countries is 30% lower (2).
According to UNICEF figures, the percentage of children
under the age of five who suffered from moderate to severe
malnutrition between 1991 and 1980 was 42 percent in less
developed countries and 36 percent in developing countries.
This rate has risen to 31% worldwide between 1995 and
1990 (3). Although good health and care is a basic right of
children, 200 million children worldwide and 174 million in
developing countries suffer from malnutrition (4). Several
factors are involved in causing malnutrition, including
inadequate food intake, both in terms of quantity, such as
famine, extreme poverty, or ignorance (2). Also, in cases
where the child cannot absorb and use food, it can cause
child malnutrition, such as diarrhea, anorexia, severe
vomiting, parasitic diseases, celiac disease, cleft lip, and cleft
palate, and pyloric stenosis (5). Although there is a close
relationship between malnutrition and poverty, in many
societies, the main cause of malnutrition is not a lack of food
at home but cultural poverty, inadequate use of food when
the child grows up, and lack of access to health services (2).
Abnormal serum albumin levels can sign liver or kidney
disease or poor diet (6). Albumin, one of the most important
plasma proteins, is released from the liver during a natural
process and prevents fluid from leaking out of the arteries by
balancing body fluids (7). Albumin is involved in tissue
growth and repair, the transport of hormones, nutrients, and
some drugs (6, 7). The presence of open wounds, burns, and
postoperative conditions increases a person's risk of
developing abnormal albumin (8). Ischemia Modified
Albumin (IMA) is a new marker of ischemia that occurs when
serum albumin comes in contact with the heart's ischemic
tissues (9). Cobalt binding assay is used to measure IMA
because IMA is not capable of a bind with cobalt (10, 11).
IMA has been used to measure acute conditions such as
pancreatitis, coronary syndrome, ischemic stroke,
myocardial ischemia, myocardial infarction, and abdominal
pain (9-14). However, no studies have yet conducted on the
relationship between child malnutrition and IMA. This study
measured albumin levels and ischemia-modified albumin
(IMA) in severely malnourished children to see if these
markers could help diagnose acute malnutrition.

Materials and Methods

Population

In this study, 84 children were examined (41 boys and 43
girls, mean age (SD): 6.18 (3.89); range: 0.92-16.75 years)
who were referred to the hospital from October 20 to May

Albumin Levels in Children with Acute Malnutrition

20, 2020. A physician performed nutrition examinations on
children. The informed consent was received from the
children's parents, and all the examination steps were
carried out based on the Declaration of Helsinki. Children
were examined to identify any underlying conditions
affecting the nutritional status and prevent any underlying
diseases affecting the results. Children's BMI was calculated
by measuring weight divided by children's height. Blood
samples were then taken from the participants. Aloumin and
IMA samples were identified through automated analysis.

A nutritionist determined nutrition status through SGA.
Nutritionists were unaware of children's albumin and IMA
status. The SGA method applies a brief overview of a
person's nutritional status, including weight loss status over
the last six months, dietary changes, muscle mass, and fluid
balance. A BMI below 20 usually indicates underweight for
developed countries and 18.5 for other countries (11).
Therefore, BMI of less than 18.5 was considered
malnourished children. According to this classification, 43
participants were diagnosed with malnutrition and were
included in the study group, and 41 participants were
diagnosed without malnutrition and were included in the
control group. Albumin and IMA were considered as
biochemical markers of nutritional status in children.

Statical Analysis

The hypothesis of the normality of variables was accepted
with the Kolmogorov-Smirnov test. Therefore, to study the
difference in variables means at groups, the T-test and Phi-
Correlation were used. The ANCOVA was used to study the
relationship between variables and Albumin and IMA values
at different levels. All p-values below 0.05 were considered
significant. All data analyses have been performed with SPSS
26.1 software package (SPSS Inc., Chicago, USA).

Results

The descriptive statistics of participants, including weight,
height, BMI, and age, are shown in Table 1.

As shown in the table above, the participants' age ranged
from 0.92 to 16.75 years (mean * SD 6.18% 3.89). The partic-
ipants' weight ranged from 7 kg to 50 kg (mean + SD 19.59+
11.00), and the height of the participants ranged from 66 cm
to 160 cm (mean + SD 109+ 23.47).

The participants' BMI was obtained by measuring these pa-
rameters, ranging from 11.9 to 23.4 (mean + SD 15.20+ 2.31).
In Table 1, the number of participants can be seen by gender,
which is divided into two study and control groups.

As shown in the table above, the total number of participants
in the study was 84, of which they were divided into two
groups of study and control based on the BMI > 18.5 kg/m?.
The study group consisted of 43 subjects, of whom 20 were
male, and 23 were female. The control group consisted of 41
subjects, of whom 21 were male, and 20 were female.
Albumin and IMA levels were then measured in participants,
the values of which are shown in Table 2.
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Table 1. Descriptive statistics of demographic and genders

Albumin Levels in Children with Acute Malnutrition

Study Control
Variable min-max mean(sd) min-max mean(sd) p-value
Weigh 7.0-35.0 15.04(6.37) 10.4-60.0 24.36(12.77) .000
height 66-145 103.63(21.66) 80-160 116.10(23.85) .014
BMI 11.9-16.9 13.56(1.07) 14.5-23.4 16.92(1.99) 691
age .92-13.58 6.02(3.71) 1.25-16.75 6.36(4.12) .000
gender n % % .666
Male 20 46.5 21 51.2
Female 23 53.5 20 48.8
Table 2. ALBUMIN and IMA of Participants
Study Control p-value
Variable min-max mean(sd) min-max mean(sd)
ALBUMIN 4.100-5.150 4.82(.17) 4.190-5.190 4.83(.18) 752
IMA .56-1.25 .74(.13) 44-1.11 67(.13) .019

IMA: Ischemia Modlified Albumin

As shown in the table above, the amount of aloumin in the
study group ranged from 4.10 to 5.15 (mean + SD 4.82+
0.17). The IMA range in the study group was 0.56 to 1.25
(mean + SD 0.74+ 0.13). The amount of albumin in the con-
trol group ranged from 4.19 t0 5.19 (mean = SD 4.83+ 0.18).
The IMA range in the control group was 0.44 to 1.11 (mean
+ SD 0.67+ 0.13). With a general look at the values, it can
be seen that the amount of albumin in the control and
study groups is not much different, but the IMA in the study
group is slightly higher Table 2.

In the following, we compared the demographic statistics
of the two groups with each other, the results of which are

given in Table 1.

As expected, the study group's height, weight, and BMI
were significantly lower than the healthy group. Albumin
and IMA values were then compared separately with each
of the demographic variables, the results of which are
shown in Table 3. The albumin and IMA biomarkers have
not found relationship with any demographic parameters.
No significant difference was observed between the albu-
min values (p-value = 0.752) between malnourished and
healthy children. On the other hand, the IMA level in mal-
nourished children was significantly higher (p-value =
0.019) than in healthy children (Table 2).

Table 3. Comparing albumin and IMA values with demographic data.

Albumin IMA
Variables (min-max) mean p-value (min-max) Mean p-value
WEIGHT (8-32)14.97 0.845 (8-39)14.88 0.841
HEIGHT (74-154)101.2 0.649 (69-142)102.4 0.888
AGE (1.2-16)7.97 0.866 (1.3-15.2)8.32 0.956
BMI (13-22)16.84 0.443 (12-21)16.17 0.746
GENDER (1-2)1.4 0.97 (1-2)1.3 0.050
Discussion measure malnutrition. Another study assessed the

Malnutrition is a major cause of reduced life expectancy
and morbidity in children, and malnourished children are at
higher risk of disease and death than healthy children (2,
5). Sixty percent (more than 7 million) of deaths in children
under five are attributed to malnutrition (4). Nutritional
deficiencies in children are associated with reduced
educability, decreased ability, and inability to acquire skills.
These problems can also affect future generations and
endanger society's national, social, cultural, and political
development irreparably (1).

This is the first study to examine albumin and ischemia-
modified albumin (IMA) in malnourished children. The
results showed no significant relationship between albumin
and the child's nutritional status. Slattery and Patchett (15),
In their study of albumin in dialysis patients, concluded that
albumin could not be used as an accurate marker to

malnutrition status of the elderly by examining their
albumin levels. Their results also showed that albumin
could not be considered a reliable marker for patients'
nutritional status (16).

However, a significant difference was observed between
the IMA of children with malnutrition and the control
group. IMA is used as an oxidative stress marker (17).
Studies have shown that IMA levels increase in conditions
such as obesity, diabetes, or psoriasis, which cause
oxidative stress (11,18,19). IMA has also been used as a
biomarker of myocardial ischemia (20). The association
between IMA and the conditions such as free radicals,
acidosis, and hypoxia has also been suggested, but the
exact mechanism of action of IMA is not yet fully
understood (11, 20-22).

Studies have shown that in malnourished patients, the
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production of reactive oxygen intermediates increases,
which can lead to oxidative stress in patients (20). Since
IMA has been used in previous studies as an oxidative stress
marker (21, 22), and malnutrition is one of the causes of
oxidative stress in the body (19), it seems that oxidative
stress can affect IMA in children with malnutrition. Today,
much research has been done on how free radicals affect
the human body and antioxidants' protective role.
Antioxidants in the diet play an important role in regulating
inflammation and the immune system's response due to
the control of oxygen free radicals. A healthy diet can
provide many natural antioxidants (11, 20-22).

Oxidative stress refers to tissue damage caused by the
overproduction of oxidizing compounds or the
ineffectiveness of antioxidant defense mechanisms in
removing them (23). Oxidative stress results from an
imbalance between the production of oxygen free radicals
and the body's antioxidant defense (24). Oxidative
compounds can be produced naturally in the body, but
improper activation of oxidative stress can cause vascular
damage and atherosclerosis (25). Studies

have shown that malnutrition can increase oxidative stress
in the body, which can be seen by increasing the level of
oxidized lipids (24-26). In a study of Egyptian children, Aly,
Shaalan (27) showed that malnourished children had higher
oxidative stress levels than children with normal nutrition.
Another study has shown that IMA levels in patients with
very high or low serum albumin levels (<20 or >55 g/1) may
be unreliable as a marker and have little clinical information
value (17). In our study, none of the patients had abnormal
albumin levels, and therefore these conditions do not apply
to the results of our study. Our results showed that
malnourished children had significantly higher IMA levels
than healthy children. Other studies have shown that IMA
can be associated with systemic inflammation and
oxidative stress in the body (17-22). Our results also
showed that an increase in IMA in children could be a sign
of malnutrition and abnormal nutritional status. Of course,
IMA's mechanism as a biomarker is not yet fully
understood, and our study is one of the first to examine
IMA in the field of malnutrition. Therefore, in order to
accurately assess the effects of malnutrition on IMA in
children, more studies are needed.

Study Limitations

The study has several limitations. Firstly, The small number
of patients. Second, the use of single hospital data in the
study. It suggests that IMA can be used as a marker for
malnutrition in children. However, the need for further
studies to explain the exact mechanism of IMA and to
evaluate its relationship with malnutrition can be counted
among the limitations of the study.

Conclusion
In this study, albumin and IMA levels in malnourished
children were assessed. Although albumin was not

Albumin Levels in Children with Acute Malnutrition

significantly different between the two groups, the IMA of
malnourished children was significantly higher than that of
healthy children. This result means that IMA can be used as
a marker for malnutrition in children. Further studies are
needed to assess the exact mechanism of IMA and its
association with malnutrition.

Ethical Approval: Ethical approval: The study was carried out with
the approval of the Council of Ethics of the Faculty of Medicine of
Harran University with the decision no 04 dated 10.12.2018.

Author Contributions:

Concept: A.G., M.D., A.K.

Literature Review: A.G., A.S., A.K.

Design : A.G., H.G., A.K.

Data acquisition: A.G., M.D., A.K., A.S.

Analysis and interpretation: A.G., H.G.,M.D.

Writing manuscript: A.G., A.S., M.D.

Critical revision of manuscript: A.G., M.D., A.K.

Conflict of Interest: The authors have no conflicts of interest to
declare.

Financial Disclosure: Authors declared no financial support.

References

1. Collins S, Dent N, Binns P, Bahwere P, Sadler K, Hallam A.
Management of severe acute malnutrition in children. The
lancet, 2006;368 (9551):1992-2000.

2. Hien NN and Kam S. Nutritional status and the characteris-
tics related to malnutrition in children under five years of
age in Nghean, Vietnam. Journal of preventive medicine
and public health, 2008;41(4):232-240.

3. Khor GL. Update on the prevalence of malnutrition among
children in Asia. Nepal Med Coll J. 2003;5(2):113-22.

4. Nnyepi M, Bandeke T, Mahgoub S. Factors affecting preva-
lence of malnutrition among children under three years of
age in Botswana. 2006.

5. Silveira KBR, Alves JFR, Ferreira HS, Sawaya AL, Floréncio
TMMT. Association between malnutrition in children living
in favelas, maternal nutritional status, and environmental
factors. ) Pediatr. 2010; 86(3):215-220.

6. Arrieta O, Ortega RMM, Villanueva-Rodriguez G, Serna-
Thomé MG, Flores-Estrada D, Diaz-Romero C, et al., Associ-
ation of nutritional status and serum albumin levels with
development of toxicity in patients with advanced non-
small cell lung cancer treated with paclitaxel-cisplatin
chemotherapy: a prospective study. BMC cancer,
2010;10(1):50-7.

7. Don BR, Kaysen G. Poor nutritional status and inflamma-
tion: serum albumin: relationship to inflammation and nu-
trition. in Seminars in dialysis. 2004. Wiley Online Library.

8. Karayiannakis AJ, Syrigos KN, Polychronidis A, Pitiakoudis
M, Bounovas A, Simopoulos K. Serum levels of tumor necro-
sis factor-alpha and nutritional status in pancreatic cancer
patients. Anticancer research, 2001;21(2B):1355-58.

9. Reddy CB, Cyriac C, Desle HB. Role of “Ischemia Modlified
Albumin”(IMA) in acute coronary syndromes. Indian heart
journal, 2014. 66(6): 656-662.

10. Sbarouni E, Georgiadou P, Voudris V. Ischemia modified al-
bumin changes—review and clinical implications. Clinical
Chemistry and Laboratory Medicine (ccum).
2011;49(2):177-84.

11. PivaSJ, Duarte MMF, Da Cruz IBM, Coelho AC, Moreira APL,

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2023;20(1):190-194.

DOI: 10.35440/hutfd.1186505

193



Glizelgicek et al.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24,
25.
26.

27.

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2023;20(1):190-194.

Tonello R, et al. Ischemia-modified albumin as an oxidative
stress biomarker in obesity. Clinical biochemistry,
2011;44(4):345-347.

Gunduz A, Turedi S, Mentese A, Karahan SC, Hos G, Tatli
O, et al., Ischemia-modified albumin in the diagnosis of
acute mesenteric ischemia: a preliminary study. The Amer-
ican journal of emergency medicine. 2008;26(2):202-5.
Lippi G, Montagnana M, Salvagno GL, Guidi GC. Standardi-
zation of ischemia-modified albumin testing: adjustment
for serum albumin. Clinical Chemical Laboratory Medicine,
2007;45(2):261-2.

Abboud H, Labreuche J, Meseguer E, Lavallee FC, Simon O,
Olivot JM, et al., Ischemia-modified albumin in acute stroke.
Cerebrovascular Diseases, 2007;23(2-3):216-20.

Slattery E, Patchett S. Albumin as a marker of nutrition: a
common pitfall. Annals of surgery, 2011;254(4):667-8.
Bouillanne O, Hay P, Liabaud B, Duché C, Cynober L, Aussel
C. Evidence that albumin is not a suitable marker of body
composition-related nutritional status in elderly patients.
Nutrition, 2011;27(2):165-9.

Ellidag HY, Eren E, Yilmaz N, Cekin Y. Oxidative stress and
ischemia-modified albumin in chronic ischemic heart fail-
ure. Redox Report. 2014;19(3):118-23.

Awadallah SM, Atoum MF, Nimer NA, Saleh SA. Ischemia
modified albumin: An oxidative stress marker in 8-thalasse-
mia major. Clinica Chimica Acta, 2012;413(9-10): 907-10.
Ustiin EY, Oztiirk O, Alanbay I, Yaman H. Ischemia-modi-
fied albumin as an oxidative stress marker in preeclampsia.
The Journal of Maternal-Fetal and Neonatal Medicine.
2011;24(3): 418-21.

Kurban S, Mehmetoglu |, Yerlikaya HF, Gonen S, Erdem S.
Effect of chronic regular exercise on serum ischemia-modi-
fied albumin levels and oxidative stress in type 2 diabetes
mellitus. Endocrine research. 2011;36(3): 116-23.

Duarte MM, Rocha JBT, Moresco RN, Duarte T, Da Cruz
IBM, Loro VL, et al. Association between ischemia-modified
albumin, lipids and inflammation biomarkers in patients
with  hypercholesterolemia.  Clinical  biochemistry.
2009;42(7-8): 666-71.

Borderie D, Allanore Y, Meune C, Devaux JY, Ekindjian OG,
Kahan A. High ischemia-modified albumin concentration re-
flects oxidative stress but not myocardial involvement in
systemic sclerosis. Clinical chemistry. 2004;50(11): 2190-3.
Von Zglinicki T. Oxidative stress shortens telomeres. Trends
in biochemical sciences, 2002;27(7):339-44.

Mittler R. Oxidative stress, antioxidants and stress toler-
ance. Trends in plant science, 2002;7(9): 405-410.

Sies H. What is oxidative stress?, in Oxidative stress and vas-
cular disease. Springer. 2000; p. 1-8.

Storz G, Imlayt JA. Oxidative stress. Current opinion in mi-
crobiology, 1999;2(2):188-94.

Aly GS, Ashraf Hamed Shaalan AH, Mattar MK, Ahmed HH,
Zaki ME, Abdallah HR. Oxidative stress status in nutrition-
ally stunted children. Egyptian pediatric association ga-
zette. 2014;62(1): 8-33.

DOI: 10.35440/hutfd.1186505

Albumin Levels in Children with Acute Malnutrition

194



Research Article / Arastirma Makalesi

The Attitudes and Practices Among Neonatal Nurses Regarding Breastfeeding
Support in The Neonatal Intensive Care Unit During Covid-19

Derya SULUHAN ! “*', Nevin INAN YURDAGUL?2 “, Dilek YILDIZ*

, Fadik COKELEK®

Eyyup Sabri SEYHANLI*

1Universtiy of Health Sciences Turkey, Giilhane Faculty of Nursing, Department of Pediatric Nursing, Ankara, TURKIYE

2Ankara City Hospital, Maternity Hospital, Ankara, TURKIYE
3Ankara City Hospital, Productivity and Quality Unit, Ankara, TURKIYE

4Sanhurfa Universtiy of Health Sciences Mehmet Akif inan Research and Training Hospital, Sanliurfa, TURKIYE

Abstract

Background: Neonatal nurses have a main role which include promote and facilitate breastfeeding in the
Neonatal Intensive Care Unit (NICU). This study was conducted to determine the practices and attitudes of
nurses towards breastfeeding support, in NICU during the Covid-19 pandemics.

Materials and Methods: The study was a cross-sectional descriptive survey design conducted with 252
nurses who were members of the Neonatology Nurses Society. The Data Collection Form, Survey Question-
naire, and the lowa Infant Feeding Attitude Scale (IIFAS) were used for data collection.

Results: The IIFAS median score of the participants was 70.0 (IQR=9.0). Statistically differences in the IIFAS
scores were found according to age (x2=11.703, p=0.008), education status in nursing (x2=9.257; p=0.01),
and status of attending to international scientific meetings (Z=-2.360; p=0.018). Participants who were age
between 26-30 years (n=76, 30.2%), had post-education degree in nursing (n=32, 12.7%), and attended to
international scientific meetings (n=47, 18.6) had higher positive attitudes of breastfeeding. The nurses
(n=126, 50%) stated that it was difficult to reach mothers in terms of breastfeeding for newborns, and 61.8%
of them (n=156) stated that they had difficulty initiating the mother-baby attachment process in the NICU.
Conclusions: Although the attitudes of NICU nurses towards breast milk and breastfeeding were at a mod-
erate level in our study, they struggled to support and maintain the lactation and they implemented to a
number of supportive feeding practice in NICUs.
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0Oz

Amag: Yenidogan hemsireleri, Yenidogan Yogun Bakim Unitesi'nde (YYBB) emzirmeyi tesvik eden ve ko-
laylastiran temel role sahiptir. Bu arastirma, Covid-19 pandemisi sirasinda emzirme destegine yonelik
hemsirelerin uygulama ve tutumlarini belirlemek amaciyla yapilmistir.

Materyal ve Metod: Neonatoloji Hemsireleri Dernegi Uyesi 252 hemsire ile gergeklestirilen arastirma
kesitsel tanimlayici arastirma desenindedir. Verilerin toplanmasinda Veri Toplama Formu, Anket Anketi ve
lowa Bebek Besleme Tutum Olgegi (IBBTO) kullanilmistir.

Bulgular: Katilimcilarin IBBTO medyan puani 70.0 (IQR=9.0) idi. IIFAS puanlarinda yasa (x2=11.703,
p=0.008), hemsirelik egitim durumuna (x2=9.257; p=0.01) ve uluslararasi bilimsel toplantilara katilma duru-
muna (Z=-2.360; p=0.008) gore istatistiksel olarak anlamli farkhlik belirlenmistir. 26-30 yas arasi (n=76,
%30.2), hemsirelik mezunu (n=32, %12.7) ve uluslararasi bilimsel toplantilara katilan (n=47, 18.6)
katiimcilarin emzirmeye yonelik tutumlarinin daha pozitif oldugu saptanmistir. Hemsireler (n=126, %50)
yenidogan emzirme konusunda annelere ulagmanin zor oldugunu, %61.8'i (n=156) YYBB'de hemsireler
anne-bebek baglanma siirecini baglatmakta zorlandiklarini ifade etmistir.

Sonug: Calismamizda YYBB hemsirelerinin anne sttt ve emzirmeye yonelik tutumlari orta diizeyde olmasina
ragmen emzirmeyi desteklemekte ve sirdiirmekte zorlandilar ve YYBB'lerde destekleyici beslenme uygula-
malar gergeklestirdiler.

Anahtar Kelimeler: Covid-19 pandemisi, Emzirme, Tutum, Uygulama, Yenidogan hemsiresi
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Introduction

The World Health Organization (WHO) declared the Covid-19
a pandemics on March 11, 2020 (1). During the pandemics,
various infection control measures, including physical dis-
tancing and Wearing a high-quality mask have been taken to
prevent the spread of the virus in the world (2). Healthcare
providers have also enforced visitation restrictions to control
infection and protect the healthcare providers and patients
(3). In the neonatal intensive care units (NICU), those re-
strictions has also been implemented (4-6). In addition to the
policies of health institutions, the frequency and duration of
visits in hospitals have been reduced to control SARS-CoV-2
spread (4). This situation caused mother-baby separation in
NICUs, unable to properly breastfeed the newborn, delays in
the initiation of lactation, or disruption of its continuation (7-
9). In a study, parents have reported crucial effects on their
ability to visit, care for and bond with their infants due to NI-
CUs visitation prosedure during Covid-19 pandemics (4).
World Health Organization (WHO) recommend that breast-
feeding should be initiated within the first hour after birth
(10). The WHO and the Centers for Disease Control and Pre-
vention emphasize that during the pandemics, mothers with
suspected or confirmed Covid-19 should be supported to
start, they should be given counseling that the clinical out-
comes of breastfeeding significantly outweigh the risks for
transmission and infants should be given breast milk by taking
hand hygiene or protective barrier measures (11,12).
Neonatal nurses have a main role which include promote and
facilitate breastfeeding in NICUs (13). Explaining the benefits
of breast milk and providing mothers with breastfeeding sup-
port in the lactation process are some of the roles of NICU
nurses (14). Moreover, they have the ability to assist the mot-
her and infant with an early introduction to breastfeeding
(15). Thus, the nurses need to have a positive attitudes
towards the breastfeeding and procedure on how to deal with
the support lactation for mother whose newborn hospitilazed
in NICU during pandemics. In prior studies, nurses have a po-
sitive or neutral attitude towards breastfeeding (16). Working
lives of neonatal nurses were changed profoundly due to res-
tiriction of parental visitation due to COVID-19 pandemics
(17). However, there are some studies which evaluate to the
effect of visitation policy at the NICU during the Covid-19 pan-
demics on parents views towards newborn feeding (7, 8), it is
little known about neonatal nurses’s view, practice, and atti-
tudes towards breastfeeding support in the NICUs during Co-
vid-19 pandemics (17). In this study, it was aimed to deter-
mine the practices and attitudes of nurses towards breast-
feeding support, which has critical importance in breastfeed-
ing for newborns hospitalized in NICU during the Covid-19
pandemics.

Materials and Methods

Design

A descriptive cross-sectional study was conducted with 252
NICUs nurses. The aim of the present study was to determine
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the neonatal nurses’ attitudes and practices towards breast-
feeding support in the NICU during Covid-19 pandemics.

The primary outcome are attitudes and practices towards
breastfeeding support in NICU during Covid-19 pandemics.
We also planned to determine which factors related NICU
nurses including age, educational status in nursing, experi-
ence in NICU (year), shift, number of mothers given breast-
feeding support (monthly), number of beds in NICU, level of
NICU, participation in national/international scientific meet-
ings effect on attitudes infant feeding as secondary outco-
mes.

Participants

The population of the study consisted of 1200 neonatal
nurses who were members of the Neonatology Nursing Soci-
ety between May 10, 2021 and June 10, 2021.

Out of this population, 252 nurses who worked in NICU par-
ticipated. Nurses were eligible to participate in the study if
they worked in NICU and worked directly with patients and
were not in an administrative position during the Covid-19
pandemics. The exclusion criteria were neonatal nurses (i)
not being a staff in the NICU during the Covid-19 pandemics.
Measures

Data collection tools included a data collection form, Survey
Questionnaire, and lowa Infant Feeding Attitude Scale (IIFAS).
The data collection form: The form included 21 questions ad-
dressing: sociodemographic characteristics, such as age,
working style, and educational status, and information re-
sources on breastfeeding counseling and the number of
mothers who were provided counseling.

Survey Questionnaire: The questionnaire comprised 2 parts:
the first 21 questions focused on demographic characteristics
of the nurses, such as age, working style, and status of educa-
tion, and information resources on breastfeeding counseling
and the number of mothers who were provided counseling,
and the second part contained 29 questions, 17 of them was
multiple choice, and questions were organized around 3 as-
pects of care in NICU during Covid-19 pandemiscs: (1) challen-
ges to maintain lactation, (2) procedures to maintain lacta-
tion, (3) nurses' practices for maintaining lactation. Then re-
viewed by neonatal nurses (n=5), academicians (n=4), and
instructors (n=2) and the final form of the survey questionna-
ire was given. This questionnaire was piloted in eight NICU
nurses and no changes were made.

The lowa Infant Feeding Attitude Scale: This scale was devel-
oped by Mora to evaluate attitudes of women towards
breastfeeding and the choice of infant feeding method (18).
This scale include 17 items and has a 5-point Likert-type with
options ranging from “l1=strongly disagree” to “5=strongly
agree”. Nine of the items on the scale are about breastfeed-
ing, and eight are about formula feeding. The items about for-
mula feeding are reverse scored. The total attitude score
ranges from 17 (reflecting a positive attitude towards bottle
feeding) to 85 points (reflecting a positive attitude towards
breastfeeding). Cronbach’s alpha internal consistency coeffi-
cient was 0.86 for the originally version (18), it was 0.71 for
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Turkish version (19) and it was 0.813 for the present study.
Data collection

Data collection tools were created via Google forms. They
were sent to members of the Neonatology Nursing Society.
No financial or other incentives were offered to participants
of this present survey. The introduction text which provided
information about the tools, data collection process and pri-
vacy were placed in the data collection form. Informed con-
sent was then confirmed by checking a confirmation box. The
participants who accepted to include to this research and
confirmed informed consent continued to answer the ques-
tions.

Statistical Analysis

Data was analyzed by using SPSS Statistics for Windows, Ver-
sion 24.0 (IBM SPSS Statistics for Windows, Version 24.0. Ar-
monk, NY: IBM Corp). Descriptive statistics (mean, SD, me-
dian, min-max values, percentage, and frequency) were used
to evaluate the sociodemographic data. The normal distribu-
tion of the sample data was checked with the Kolmogorov-
Smirnov and Shapiro-Wilk tests. The Mann-Whitney U test (Z-
table value) was used to compare the measurement values of
two independent groups, and the Kruskal-Wallis H test (x2-

Table 1. Characteristics of NICU nurses (N=252)
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table value) was used to compare the measurement values of
three or more independent groups. Bonferroni correction
was applied for paired comparisons of variables that yielded
a significant difference for three or more groups. A p-value
less than 0.05 was considered to be statistically significant.

Results

In the current study, 246 (97.6%) of nurses were female,
mean age of them was 30.29+6.76 years. Of the participants,
151 (59.9%) had a graduate degree, 157 (62.3%) had experi-
ence in the NICU for less than a year (Table 1).

Table 2 presents the NICU nurses’ IIFAS scores according to
their characteristics. The IIFAS median score of the partici-
pants was 70.0 (IQR=9.0). Differences in the IIFAS scores were
found according to age (x2=11.703, p=0.008), education level
(x2=9.257; p=0.01), and status of attending to international
scientific meetings (Z=-2.360; p=0.018). Participants who
were age between 26-30 years, had post education degree in
nursing, and attended to international scientific meetings had
a higher positive attitudes of breastfeeding.

Age (year)

<25

26-30

31-35

>35

Educational status

High school

Graduate

Postgraduate

Experience in NICU (year)

<1

2-5

6-10

>10

Shift

Days

Nights

Rotating

Number of mothers given breastfeeding support (monthly)
1-5

6-10

11-15

16-20

21-25

>25

Caring for babies of mothers with COVID-19 positive
Yes

No

Educational topics to support breastfeeding for mothers in NICU*
Pump breast milk and using breast pump if necessary
Breastfeeding frequency

Breastfeeding position

Breast Milk Storage

Sign of good attachment during breastfeeding
Importance of breast milk

The importance of colostrum

Breast care

Breastfeeding of Covid-19 positive mother at home

n %
73 28.9
76 30.2
46 18.3
57 22.6
69 27.4
151 59.9
32 12.7
157 62.4
33 13.0
28 111
34 135
64 25,4
9 3,6
179 71
53 21.0
59 23.4
45 17.9
29 11.5
12 4.8
54 214
99 39.3
153 60.7
214 84.9
246 97.6
238 94.4
245 97.2
228 90.5
245 97.2
217 86.1
194 69.0
174 69.0

NICU: Neonatal Intensive Care Unit * Multiple choice
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Tablo 2. Outcomes of the lowa Infant Feeding Attitude Scale (N=252)

Variabl IIFAS score Test*
aniable n Median (IQR) p

Total score 252 70.0 (9.0)

Age (year)

<50 73 70.0 (8.5)

2630 @ 76 73.0(8.8) X2_=01 o

31-35 G 46 70.0 (8.3) p[_2-.1 341

>35 () 57 70.0 (10.0) =

Educational level in nursing

High school-Associate degree (1) 69 69.0 (10.0) ¥2=9.2572

Graduate @ 151 71.0(18.0) p=0.010**

Postgraduate (3 32 72.5(8.0) [1-2,3]

Experience in NICU (year)

<1 157 71.0 (7.0)

2-5 33 71.0 (7.8)

6-10 28 70.0 (7.8) Xzfg'iiﬁa

>10 34 68.0 (8.0) =5

Shifts

Days 64 70.0 (10.0)

Nights 9 69.0 (15.5) x*=1.2522

Rotating 179 71.0 (9.0) p=0.535

Number of beds

<50 204 70.0 (9.0) 7=-1.176b

>50 48 71.0 (7.8) p=0.240

Level of NICU

Level 1 6 69.0 (6.3)

Level 2 24 71.0 (6.4)

Level 3 192 70.0 (10.0) X*=6.877¢

Level 4 30 72.5 (7.5) p=0.076

Number of mother provided lactation support

(monthly)

1-5 53 70.0 (10.5)

6-10 59 70.0 (11.0) x2=3,199°

11-15 45 72.0(5.0) p=0,669

16-20 29 70.0 (6.5)

21-25 12 68.0 (16.8)

>25 54 71.0 (15.3)

Participation in national scientific meetings

Yes 82 71.0 (11.3) Z=-0.019

No 170 70.0 (8.0) p=0.985

Participation in international scientific meetings

Yes 47 68.0 (14.0) x2=-2.360

No 205 71.0(8.0) p=0.018**

NICU: Newborn Intensive Care Unite, ¥%>* Significant differences detected by post hoc test (Bonferroni) at the 0.05 level, a=Kruskall-Wallis H test,

b=Mann-Whitney U test p**<0.05

A number of supportive feeding procedure were imple-
mented with this population in NICU during Covid-19 (Table
3). The first feed of newborn was breast milk (n=114, 45.2%).
Mothers whose babies hospitalized to the NICU should to
give up their milk to unitin the first 24 hours (n=130, 51.6%).
Mothers were provided with the opportunity to see their ba-
bies remotely, via camera or by appointment system
(n=147, 58.4%).

Table 3 presents the NICU nurses’ responds to Survey Ques-
tionnaire. Participant indicated that the initiation of the
mother-infant attachment process was even more difficult
(n=156, 61.8%), it was difficult to reach mothers for

breatsfeeding (n=76, 30.2%), there was a decrease in breast-
feeding practices (n=91, 36.1%). 37.7% of participant (n=95)
stated that there was a decrease in the number and duration
of training on breastfeeding.

During Covid-19, a number of supportive feeding practice
were implemented by NICU nurses. The majority of partici-
pants made an effort to ensure that mothers deliver breast
milk to the NICU (n=201,79.7%), mothers were given breast-
feeding education before hospital discharge by 76.6% of
them (n=193). Newborn were discharged when newborn at-
tached to breast good, suck effectively, and the mother co-
uld breastfeed the baby by herself effectivelly.
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Table 3. Distribution of NICU Nurses’ Attitudes and Practices towards Breastfeeding during Covid-19 (N=252)
=g Zg 5 =) z 9
s @ S 9 [7} g O b T &0
g% E® £ 53 &2
Statement = a =] a o -3
n (%) n (%) n (%) n (%) n (%)
Challenges to maintain
lactation in NICU
The initiation of the rnc.)ther infant attachment pro 156 (61.8%) 75 (29.8%) 9 (3.6%) 9 (3.6%) 3(1.2%)
cess was even more difficult
There hasbb.een a decrease ”T the number and dura- 89 (35.3%) 95 (37.7%) 26 (10.3%) 34 (13.5%) 8 (3.2%)
tion of training on breastfeeding
It was difficult to reach mothers 126 (50.0%) 76 (30.2%) 8(3.2%) 40 (15.8%) 2 (0.8%)
There was a decrease in breastfeeding practices 47 (18.7%) 91 (36.1%) 28 (11.1%) 57 (22.6%) 29 (11.5%)
Newborns had to be fed more formula 34 (13.5%) 82 (32.5%) 32 (12.7%) 70 (27.8%) 34 (13.5%)
Clinical Implications
The first feed of newborn is breast milk 114 (45.2%) 109 (43.3%) 10 (4.0%) 16 (6.3%) 3(1.2%)
Mothers whose babies hospitalized to the NICU sho- o o o o o
uld to give up their milk to unit in the first 24 hours. 130 (51.6%) 92 (36.5%) 16 (6.3%) 11(4.4%) 3 (1.2%)
Skin-to-skin contact and support mothers to initiate
breastfeeding continues to following rules apply for 67 (26.6%) 49 (19.4%) 17 (6.7%) 60 (23.8%) 59 (23.5%)
wearing face masks, hand hygiene.
Mothers are provided with the opportunity to see
their babies remotely, via camera or by appointment 147 (58.4%) 54 (21.4%) 10 (4%) 21 (8.3%) 20 (7.9%)
system.
Nurses' practices for
maintaining lactation
in NICU
I made an effort to ensure that mothers deliver breast o o o o o
milk to the NICU. 201 (79.7%) 41 (16.3%) 8(3.2%) 1(0.4%) 1(0.4%)
| gave a photo to hel.p |ncr.ease breast milk to mothers 126 (50%) 64 (25.4%) 33 (13.1%) 18 (7.1%) 11 (4.4%)
who cannot see their babies
| ensured that the mothers had sufficient knowledge, o o o o o
competence and skills to breastfeed. 167 (66.2%) 66 (26. 2%) 11 (4.4%) 6 (2.4%) 2 (0.8%)
| facilitated skin-to-skin contact 82 (32.5%) 67 (26.6%) 21 (8.3%) 46 (18.3%) 36 (14.3%)
I counselled mothers on the use breast pumb. 121 (48.0%) 55 (21.8%) 20 (7.9%) 41 (16.3%) 15 (6.0%)
Mothers \{vere given breastfeeding education before 193 (76.6%) 49 (19.4%) 8(3.2%) 2 (0.8%) -
hospital discharge
Mothers received their first education about breast o o o o o
milk and breastfeeding from the neonatal nurse. 127 (50.5%) 79 (31.3%) 19(7.5%) 21(8.3%) 6 (2.4%)
Newborn were discharged when newborn attached to
breast good, suck effectively, and the mother could 194 (77.0%) 44 (17.4%) 11 (4.4%) 3(1.2%) -

breastfeed the baby by herself effectivelly

NICU: Neonatal Intensive Care Unit

Discussion

This is the first study to report on the use of the IIFAS to
describe the attitudes of NICU nurses during Covid-19 who
are member of Neonatology Nursing Society in Turkey. This
study allowed us to detect which factors related NICU
nurses contributed to attitudes infant feeding. The re-
search is also important to show the challenges and facili-
tators for breastfeeding support of NICU nurses during
Covid-19 which causes changes health care deliver in NICU.
The main findings obtained in the present research work
showed that the attitudes of NICU nurses towards breast
milk and breastfeeding were at a moderate level in our
study, in which we also determined the supportive breast-
feeding practice of neonatal nurses towards infant feeding.
In a study on the attitudes of midwifery students towards
infant feeding, it was reported that the mean score of the
students from the IIFAS was at a moderate level (20). Froh
et al. (2017) found that they had a neutral

attitude towards breast milk and breastfeeding, similar to
our finding (21). When compared with the literature, out-
come of IIFAS in the current study were similar to those of
other nursing studies. It is thought that this finding of our
study stemmed from the evaluation of NICU nurses' breast-
feeding attitudes (BFA) in the Covid-19 pandemics.

The knowledge and attitudes for nurses surrounding
breastfeeding is often influenced by many factors such as
age, educational status, breastfeeding experiences, and
working experience (22-26). In the present study, the
scores of those in the 26-30 age group was higher, contrast
to studies of Amin (27) and Bernaix et al. (28). This made us
think that perhaps the nursing education which update
through researches and guidelines would be represented
as opportunity to BFA for nursing students when NICU nur-
ses have just graduated from nursing program in the this
study.
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Hospital workplace where nurses may practice to the nur-
sing staff that possesses a higher level of education (bacca-
laureate level or higher), and training has been associated
with safe, high-quality, and improved patient outcomes
(29,30). In this study, NICU nurses with postgraduate de-
grees were significantly high toward to BFA. Similarly, Hal-
lowell et al. (31) showed that better educated nurses
nurses were more likely to support breastfeeding. Moreo-
ver, considering that education positively affects neonatal
nurses' attitudes towards breast milk and breastfeeding, at-
tending international scientific meetings during pandemics
contrubeted to positively BFA for NICU nurses in our study.
The presence of parents, giving to chance to being with
their babies at every opportunity are important strategies,
can be applied for overcoming parent-infant separation in
NICUs (17). However, Farnck et al. (32) showed that one of
the parents could visit the NICU for a short time so that the
spread of Covid-19 infection could be prevented (32). Due
to the single-parent policy, fathers could not often see their
babies for weeks. Restricting the presence of parental in
NICU could be barrier for parent-infant attachment, paren-
tal mental health, and breastfeeding (33). In our study, in
their statements about the initiation and continuation of
breastfeeding during the Covid-19 period, the nurses
stated that it was difficult to reach mothers during this pe-
riod, the Covid-19 infection made the mother-baby bond-
ing process difficult, the rates of breastfeeding decreased,
and that babies were fed on formula more frequently. This
finding is supported by other similar studies on breastfeed-
ing and breast milk during the Covid -19 period (8).
Providing knowledge on the benefits of breastfeeding or
methods for addressing any difficulties encountered, as
well as support and assistance to women who are breast-
feeding, should be prioritized to strengthen the role of
breastfeeding, increase the number of women who choose
breastfeeding, and extend the duration of breastfeeding
(34, 35). In our study, the nurses spent efforts to reach
breast milk, provide the necessary materials such as breast
pumps and help for expressing milk, questioned the
knowledge of mothers about breastfeeding, did not dis-
charge the mother without making sure that she could
breastfeed her baby on her own, and provided breastfeed-
ing counseling for mothers on issues such as expressing and
storing breast milk and breast care before discharge.
Skin-to-skin contact and kangaroo mother care facilitate
breastfeeding as well as improve thermoregulation, blood
glucose control, and maternal-infant attachment, and de-
crease the risk in mortality and severe infection among low
birth weight infants (36, 37). Approximately one in four
nurses fully agreed on maintaining skin-to-skin contact
practice, which makes a great contribution to the lactation
process, by taking protective barrier measures such as
mask and hygiene, and one out of three nurses helped
mothers perform skin-to-skin contact in the NICU at least
once. In a study conducted with mothers in NICUs, it was
reported that mothers were often not supported for
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providing skin-to-skin care for their babies or they were not
encouraged to breastfeed soon after birth (3). However,
WHO recommend that skin-to-skin contact, breastfeeding,
and rooming-in practices can be performed after birth by
taking precautions such as washing hands and wearing a
mask (38).

A 2005 Cochrane review of support for breastfeeding moth-
ers found that professional support had a significant bene-
ficial effect on exclusive breastfeeding in the first few
months after an infant was born (39). In our study, how-
ever, NICU nurses had a neutral attitude towards breastfe-
eding which did not have to signify a lack of a well-establis-
hed approach in this area, they continued many practices
including support mothers to deliver breast milk to the
NICU, giving to help increase breast milk to mothers who
cannot see their babies, breastfeeding education before
hospital discharge. Unlike this finding, studies conducted
before the pandemics indicate that very few neonatal
nurses actually provide support to mothers about breast
milk and breastfeeding (14,32). It is thought that the fact
that all of the nurses had a Breastfeeding Counseling Cer-
tificate was an effective factor in maintaining lactation.

Limitations

There are has two limitations in current study. First, our re-
sults can not be generalized because the sample of our
study included 21% of the nurses who were members of the
Neonatology Nursing Society in our country. Some factors
influencing the response rate of survey may have been re-
lated to having workload during pandemics, and more ex-
hausted due to workload. Second, the study only was con-
ducted a quantitative method so that BFA of NICU nurses
could be determined Thus, in the future, it is better to in-
vestigate the issue deeply via qualitative methods.
Conclusion

Nursing practices that contribute to maintaining lactation
such as breastfeeding and skin-to-skin contact in neonatal
intensive care units should be applied with zero distance.
Although the social distance rule practiced in the new nor-
mal is thought to be a major barrier to these practices, in
our study, it was concluded that although the neonatal
nurses had a neutral attitude towards breast milk and
breastfeeding during the pandemics, their practices were
found to support lactation.
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Amag: Akrep sokmalarina bagli olarak olusan zehirlenmeler ve getirdigi sonuglar diinyada glincelligini koruyan saglik prob- Dr. Erdogan DURAN
lemlerindendir. Akrep sokmalari bolgemizde, 6zellikle ilimiz ve gevresinde yaygin olarak gérilmektedir. Dinyada tanim-
lanmis olan 1500’den fazla akrep turiniin sadece birkag tanesi ¢ok zehirlidir ve Turkiye’de 15 tiir akrep bulundugu tahmin
edilmektedir. Bu calismada akrep sokmasi nedeniyle hastanemiz yogun bakim initesi (YBU)'nde takip ettigimiz hastalarin

Harran Universitesi, Tip Fakiiltesi, Aneste-
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demografik verileri, epidemiyolojik, klinik 6zellikleri ve sonuglari degerlendirildi. Sanhurfa, TURKIYE

Materyal ve metod: Etik kurul onayi alindiktan sonra Ocak 2013 - Ocak 2023 tarihleri arasinda Harran Universitesi Hasta-

nesi’nde akrep sokmasi 6n tanisiyla takip ve tedavi eslilen hastalarin arsiv verileri degerlendirildi. Sistemik belirti gosteren E-mail: drerdoganduran6331@gmail.com
ve Ozellik arz eden eriskin hastalarla ilgili genel YBU’ deki tedavi yaklasimlari, epidemiyolojik ve klinik sonuglar deger-

lendirildi.

Bulgular: Calismamiza dahil edilen, akrep sokmasi tanisiyla hastanemizde tedavi géren 1493 hastanin 910’u >17 yas has- Gelis tarihi / Received: 20.03.2023

talardi. Bunlarin da 74’0 Giglincii seviye YBU’ de tedavi goren hastalardi. Eriskin YBU’ de tedavi géren hastalarin %25,7’si

(n=19) erkek, %74,3’U (n=55) kadindi. Hastalarin yasi 18 ile 88 arasinda degismekteydi. Kadin hastalarin %43,6’si (n=24) Kabul tarihi / Accepted: 13.04.2023
gebeydi. En sik gorilen semptom, lokal agri (%98,6, n=73) idi. Cogunlukla alt (%52,7) ve Ust (%44,6) ekstremitelerin etki-
lendigi goruldi. Hastalarin %70,3U (n=52) profilaktik amagli tetanoz antiserum, %56,8’si (n=42) anti-venom tedavisi aldi.
Gebe hastalara agri kesici olarak intravendz parasetamol uygulandi. Gebe hastalara hastaneye yatista ve taburculuk 6ncesi
obstetrik USG yapilmis olup herhangi bir komplikasyona rastlanilmadan sifayla taburcu edildi. Hastalarin tamaminin sifayla
taburcu edildigi goraldu.

Sonug: Akrep sokmasina bagli sistemik belirtileri olan ve gebelik gibi 6zellik arz eden durumu olan hastalarin, YBU’de yakin
takip ve tedavisi, 6lim oranlarinin azaltiimasina katki saglayabilir. Akrep sokmalarina kirsal bélgelerde 6zellikle kadin has-
talarda ve gebelerde siklikla rastlanilmaktadir. Bunun, bolgemizdeki tarim alanlarinda gogunlukla 15-49 yas kadinlarin ¢a-
lismasina bagli olabilecegini dislinmekteyiz. Bu sonuglarin, yapilacak daha genis kapsaml halk saghgi calismalariyla des-
teklenmesi gerektigini dislinmekteyiz.
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Anahtar Kelimeler: Akrep sokmasi, Yogun bakim, Antivenom, Gebe

Abstract

Background: Poisoning due to scorpion stings and its consequences are among the health problems that remain current
in the world. Scorpion stings are common in our region, especially in and around our city. Only a few of the more than
1500 scorpion species described in the world are very venomous and it is estimated that there are 15 species of scorpions
in Turkey. In this study, the demographic data, epidemiological, clinical characteristics and results of the patients, which
we followed up in our hospital’ s intensive care unit (ICU) due to scorpion stings were evaluated.

Materials and Methods: After obtaining the ethics committee approval, the archive data of the patients who were fol-
lowed up and treated with the preliminary diagnosis of scorpion sting at Harran University Hospital between January 2013
and January 2023 were evaluated. The treatment approaches, epidemiological and clinical results in the general ICU, which
were applied to adult patients with systemic symptoms and special conditions, were evaluated.

Results: Of the 1493 patients included in our study who were treated in our hospital with the diagnosis of scorpion sting,
910 were patients aged >17 years. Of these, 74 were patients who were treated in the third level ICU. Of the patients
treated in the adult ICU, 25.7% (n=19) were male and 74.3% (n=55) were female. The age of the patients ranged from 18
to 88 years. 43.6% (n=24) of the female patients were pregnant. The most common symptom was local pain (98.6%, n=73).
It was observed that the lower (52.7%) and upper (44.6%) extremities were mostly affected. Of the patients, 70.3% (n=52)
received tetanus antiserum for prophylactic purposes and 56.8% (n=42) received anti-venom treatment. Intravenous pa-
racetamol was administered to pregnant patients as a pain reliever. Pregnant patients underwent obstetric USG at admis-
sion and before discharge, and they were discharged without any complications. It was observed that all of the patients
were discharged with cure.

Conclusions: Close follow-up and treatment in the ICU of patients with systemic symptoms due to scorpion stings and
special conditions such as pregnancy may contribute to reducing mortality rates. Scorpion stings are frequently encoun-
tered in rural areas, especially in female patients and pregnant women. We think that this may be due to the fact that
mostly women aged 15-49 work in agricultural areas in our region. We think that these results should be supported by
more comprehensive public health studies.

Key Words: Scorpion sting, Intensive care, Antivenom, Pregnant
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Giris

Akrep sokmalarina bagli olarak olusan zehirlenmeler ve ge-
tirdigi sonuglar diinyada giincelligini koruyan saglik prob-
lemlerindendir (1) . N6rolojik, kardiyak belirtiler ve akciger
6demine neden olabilen akrep zehirlenmelerinin klinik belir-
tileri, diinyanin farkli bolgelerindeki akrep tiirlerine gore ge-
nis bir yelpaze gostermektedir. Akrep sokmalari Tiirkiye'nin
Glneydogu bolgesinde, 6zellikle Sanliurfa ve gevresinde
yaygin olarak goriilmektedir (2). Dinyada tanimlanmis olan
1500’den fazla akrep tiirlintin 25 tanesi ¢cok zehirlidir ve Tar-
kiye’de 15 tiir akrep bulundugu tahmin edilmektedir (3,4).
Akrep sokmalarinin kesin insidansi bilinmemektedir. Tanisi
genellikle hasta ve yakinlarinin verdigi anamneze dayanmak-
tadir. Akrep sokmalarinin ¢ogu (%95'ten fazlasi), lokal belir-
tilerle sinirhdir. Sistemik belirtiler daha az hastada ortaya ¢I-
kar ve bu da hayati risk olusturabilir (5). Kardiyo-pulmoner
sitem yetmezligi hayati riski arttiran 6nde gelen sebeptir ve
akrep sokmalarinda yaklasik %1-3 civarindadir (6). Sistemik
belirtileri olan hastalarin yogun bakim iinitelerinde (YBU) ta-
kip ve tedavisinin yapilmasi 6lim oranlarinin azaltilmasina
katki saglayabilir (5).

Bu c¢alismada, akrep sokmasi nedeniyle hastanemiz tGglinci
seviye YBU’de takip ettigimiz eriskin hastalarin, demografik-
klinik 6zellikleri, tedavi yaklasimlari ve mortalite oranlari de-
gerlendirildi.

Materyal ve Metod

Yerel etik kurul onayi (Harran Universitesi Klinik Arastirmalar
Etik Kurulu’nun 20.02.2023 tarih ve HRU/23.03.11 sayi) alin-
diktan sonra Ocak 2013- Ocak 2023 tarihleri arasinda Harran
Universitesi Tip Fakiiltesi Hastanesi’'nde akrep sokmasi tani-
siyla takip ve tedavi edilen hastalarin verileri hastane bilgi
yonetim sistemi Uzerinden retrospektif olarak degerlendi-
rildi. Calismaya 20 yatakli YBU’de akrep sokmasi nedeniyle
tedavi edilen 17 yasindan buyik tim hastalar dahil edildi.
Hastalarin ilk degerlendirmesi hastanemiz eriskin/cocuk acil
servisinde yapilmis olup, tani hastanin veya yakinlarinin
anamnezine dayaniyordu. Tarif edilen akrep cinsi-bolge-
mizde yayilim gosteren, “siyah akrep” olarak bilinen-And-
roctonus crassicauda cinsi akrep ile uyumluydu.

Hastalarin bir kismi direkt olarak hastanemize miracaat
eden, bir kismi da diger saglik kuruluslarindan sevk yoluyla
gelen hastalardi. Sevk yoluyla farkli bir saglik kurulusundan
gelen ve ilk miuracaati sirasinda asilanan hastalar harig, asisi
eksik olanlara tetanoz proflaksisi yapildi. Antivenom veril-
meyenlerden sistemik belirtileri olanlara kontrendikasyon
yoksa intraveno6z antivenom (%0,9 salin soliisyonunda) ve-
rildi. Gereginde antivenom tekrarlandi. Gebe olan hastalara
herhangi bir kontrendikasyon yoksa kadin hastaliklari ve do-
gum kliniginin o6nerileri dogrultusunda tetanoz proflaksisi
yapildi, sistemik belirtileri olanlara antivenom uygulandi. Lo-
kal agri icin gebe hastalarda parasetamol tercih edildi. Diger
hastalarda gereginde tedaviye opioid analjezikler eklendi.
ilk midahale ve acil servisteki miisahede sonrasi sistemik
belirtileri veya ek bir patolojisi olan hastalar (agir vaka olarak
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kabul edildi) YBU’ne nakledildi. YBU’ne ihtiyaci olabilecegi
dusindlen hastalar; Sistemik belirtileri olan, akciger 6demi,
kardiyo-pulmoner belirtiler, koma ve konvilziyon gibi néro-
lojik belirtiler, COVID-19 ve gebelik gibi 6zellikli durumu olan
hastalari igeriyordu. YBU’de yakin monitérizasyonla vital
bulgular izlendi. YBU’deki tedavi siiresince hastalar organ
yetmezligi (solunum, kardiyak, karaciger, bobrek, hematolo-
jik, norolojik) agisindan takip edildi. Tedavi her hastanin kli-
nik durumuna gore diizenlendi.

Hastalarin, cografi dagilim, yas, cinsiyet, vital bulgular (kalp
hizi, solunum sayisi, sistolik ve diyastolik kan basinci), viicut
Isisi, Glasgow koma- skala skoru, mekanik ventilasyon kulla-
nimi, kardiyak destek ihtiyaci (inotropik ilag kullanimi), al-
digi-cikardigi sivi miktari gibi tibbi kayitlari incelendi. Hasta-
larin YBU’de kalis siiresi ve YBU’den cikis sekli (taburculuk
durumu) kaydedildi. Nérolojik ve kardiyak belirtilerin olup
olmadigl degerlendirildi. Biyokimyasal parametreler giinliik
olarak degerlendirilip, gerekli elektrolitler infiizyon seklinde
verilerek sivi elektrolit dengesi saglandi. Muayene bulgula-
rinda solunum sikintisi olan, klinik ve radyolojik olarak pul-
moner 6dem oldugu diisiiniilen hastalar YBU’de yakin takibe
alindi, gereginde mekanik ventilatoér destegi verildi.
istatistiksel analizler SPSS 25.0 siiriimii ile yapildi (IBM SPSS
Inc, Chicago, IL, ABD). Strekli degiskenler ortalama + SD ola-
rak ifade edildi. Kategorik degiskenler sayi (n) ve ylzde (%)
olarak belirtildi. P <0,05 istatistiksel olarak anlamli kabul
edildi.

Bulgular

Harran Universitesi Hastanesi’ne 10 yillik bir siire iginde And-
roctonus crassicauda akrebi tarafindan sokulan toplam 1493
hasta kabul edildi (yilda ortalama 149 vaka). Bunlarin %61'i
yetiskin ve %39'u 18 yasindan kiiglk gocuklardi (Sekil 1).

Cins

Berkek

Ckadin

Hasta Sawisi
a0 00 20 140 160

B0

40

-]

<10 11-18 17-26 21-36 3=
Sekil 1. Hastanemize miracaat eden akrep sokmasi va-
kalarinin yas ve cinsiyet dagilimi.
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>17 yas hastalarin (n=910) 74’U (Erkek/Kadin, 19/55) eriskin
YBU’de tedavi géren hastalardi. Bu hastalarin yas ortalamasi
36,4+16,9’du. Hastalarin demografik ve epidemiyolojik 6zel-
likleri Tablo 1'de gosterilmistir. Hastalarin %47,3’G kirsal
vaka olup, en gok etkilenen viicut bolgesi ayak-bacak bolge-
siydi (%52,7). Kadin hastalarin %43,6’s1 (n=24) gebeydi
(Tablo 1).

Tablo 1. Erigkin yogun bakim linitesinde tedavi goren akrep
sokmalarinin demografik ve epidemiyolojik 6zellikleri.

n %

Cinsiyet, n (%)

Erkek 19 25,7

Kadin 55 74,3
Adres, n (%)

Kirsal 35 47,3

Kentsel 39 52,7
Etkilenen ekstremite, n (%)

Ayak bacak 39 52,7

El kol 33 44,6

Govde 1 1,4

Bas boyun 1 1,4
Ek hastalik n (%)

Var 4 5,4
Kadinlarda gebelik yiizdesi

Var 24 43,6

Yok 31 56,4
Toplam Hasta Sayisi 74 100

Ortalama + SD

Yas (Yil) 36,42 £ 16,9

*SD, standart sapma

Hafif vakalar semptomatik 6nlemler, hayati fonksiyonlarin
desteklenmesi ve/veya iv antivenom ile tedavi edilirken, agir
vakalar YBU’de tedavi edildi. Bir vakada tek tarafli akciger
o6demi, hava bronkogramlari, periferik dagilim mevcuttu ve
mekanik ventilator destegi verildi (Tablo 2). Lokal agri (98,6)
en sik gorilen klinik bulguydu. Kardiyak belirtiler (g6gis ag-
risi, garpinti gibi) (%23), hipertansiyon (%18,9), soguk ekst-
remite (%12,2), asiri terleme (%12,2), ajitasyon (%10,8) ve
bulanti-kusma-diyare (%10,8) hastaneye basvuruda en belir-
gin klinik bulgulardi. Hastalarin %75,7’si bir giinde taburcu
edildi. Hastalarimizda mortaliteye rastlanilmadi (Tablo 2).

Gebe hastalarin Kadin Hastaliklari ve Dogum Ana Bilim Dali
tarafindan yapilan ultrasonografik takiplerinde fetal ano-
mali, plasental kanama veya erken dogum riskine rastlanil-
madi. Hastalarin tamamina elektrokardiyogram yapildi. Ya-
pilan elektrokardiyogramda en sik gozlenen anormallik
(n=72, %97,2) sinls tasikardisi (>100/dakika) idi. Pulmoner
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odem gelisen bir hasta disinda diger hastalarda mekenik
ventilasyona gerek duyulmadi (hasta 24 saatlik mekanik ven-
tilator destegi sonrasinda ekstibe edildi). Tetanoz antise-
rumu dahil tedavide uygulanan ilaglara karsi herhangi bir re-
aksiyon gozlenmedi.

Tablo 2. Klinik belirtiler ve uygulanan tedaviye gore tabur-
culuk durumu.

Var, (n) %
Lokal agri 73 98,6
Kardiyak Belirtiler 17 23
Hipertansiyon 14 18,9
Norolojik Belirtiler 10 13,5
Soguk Ekstremite 9 12,2
Asiri Terleme 9 12,2
Ajitasyon 8 10,8
Bulanti, Kusma, Diyare 8 10,8
Hipotansiyon 7 9,5
Nefes Darligi 6 8,1
Pulmoner Odem 1 1,4
Mekanik Ventilatér ihtiyaci 1 1,4
Dobutamin kullanimi 1 1,4
Steroid Tedavisi 50 67,6
Tetanoz Proflaksisi 52 70,3
Antivenom Tedavisi 42 56,8
Taburculuk Durumu 74 100
YBU"de Kaldigi Siire
1 Gln 56 75,7
2 Gin 12 16,2
3 Giun 4 5,4
4 Gln 2 2,7

* YBU; Yogun Bakim Unitesi.

Tartisma

Akrepler kirsal yada kentsel alanlarda genis bir yasam ala-
nina sahip omurgasizlardir (7). Bolgemizde halk saghgi aci-
sindan en 6nemli akrep tird A crassicauda olup (8), verilen
anamneze goére yapilan tespitte hastalarimizin tamaminin
(n=74) bolgemize 6zgi A crassicauda tiri akrep tarafindan
sokuldugu goruldi. Calismamiz akrep zehirlenmesinden
sonra eriskin hastalarda ve gebelerde gerekli-yeterli yogun
bakim destegi ile mortalite oranlarinin azaltilmasi arasindaki
iliskiyi dogrulamaktadir (5,9).

Calismamizdaki hastalarin ortalama yasi 36,42 *+ 16,9 idi.
Bolgemizde tarim isciliginde siklikla kadinlar galismakta olup,
dikkatsizlik ve koruyucu kiyafet ve ekipman eksikligi nede-
niyle akrep sokmalarina rastlanilabilmektedir. Ozellikle ta-
rimla ugrasanlarda ve kadinlarda akrep sokmalarina karsi
farkindahgin arttirlmasina yonelik egitimler ve tedbirler
Gizerinde durulmahdir.

Sokmalarin %52,7’si ilging bir sekilde kentsel yerlerde mey-
dana geldi. Calismamizdaki hastalarin %97,3’linde alt veya
st ekstremite etkilenmisti. Bu siklik literatrdeki benzer ¢a-
lismalara goére fazlaydi. Ancak viicudun diger yerlerinden de
sokulan hastalar vardi (4,9). Bunun nedeni, bélgemizin genis
tarimsal alanlara sahip olmasi, koruyucu ekipman kullanimi-
nin yaygin olmamasi (eldiven, ¢izme gibi), giysilerin ve yasa-
nilan meskenlerin 6nceden kontrol edilmemesi gibi faktorler
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olabilir (4).

Diyarbakir’da yapilan bir calismada olgularin daha ¢ok kadin-
larda goruldigu bildirilmistir (10). Kendi calismamizda da ka-
dinlar erkeklere gore daha 6n plandaydi (%74,3) ve kadinla-
rin %43,6’s1 gebelerden olusuyordu. Gebe kadinlarda potan-
siyel fetal kayip, erken dogum veya plasental ayrilma riski
olan daha siddetli zehirlenme bigimleri bildirilmis olan ¢alis-
malar olsa da kendi serimizde bu tir komplikasyonlara rast-
lamadik (5).

Yapilan bir ¢calismada, akrep sokmasi olan %38.5 hastada yo-
gun bakim ihtiyaci gelistigi kaydedilmistir(8). Calismamizda
hastanemize basvuran yetiskin hastalarin (n=910) %8,13’(i
YBU’de izlenmistir.

Akrep sokmalarinda nérotoksisite, kardiyotoksisite ve pul-
moner édem O6nde gelen mortalite nedenlerindendir (11).
Akrep zehirinin olusturdugu alfa-reseptor stimiilasyonu; hi-
pertansiyon, tasikardi, miyokard disfonksiyonu, pulmoner
o6dem ve soguk ekstremitelerle sonuglanan bir klinik mey-
dana getirebilmektedir (8). Hastalarimizin %8,1’inde nefes
darhgi, %1,4’inde pulmoner 6dem gelismis olup, %1,4’(inde
mekanik ventilator, %1,4’linde de pozitif inotrop (dobuta-
min) destegine ihtiya¢ duyulmustur. Calismamizda 6nde ge-
len kardiyak bulgu sinis tasikardisiydi (%97,2). Hipertansi-
yon (%18,9), hipotansiyona gére daha 6n plandaydi (%9,5).
Hastalarimizin %12,2’sinde sokulan tarafta soguk ekstremite
bulgusuna rastlanildi. Asiri terleme (%12,2), bulanti-kusma-
diyare (%10,8) gibi kolinerjik belirtiler de bulunmaktaydi.
Siddetli akrep sokmasi vakalarinda nérolojik belirtiler kot
prognozla iliskili bulunmustur (12). Norolojik belirtilerin (bi-
ling bulanikhigl, konviilziyon gibi) gorildigi hastalarimizda,
norolojik belirtilerle kdtili sonug arasinda iliskili bulunamadi.
Yas ile akrep sokmasinin klinik ciddiyeti arasinda korelasyon
oldugunu savunan yazarlar, bunu akrep zehirinin gocuk has-
talarda yetiskin hastalara gore daha yiksek serum konsant-
rasyonlarina ulasacagi gercegine dayandirmaktadir. Bu yliz-
den c¢ocuklarda akrep zehirlenmelerinin klinik belirtileri
daha siddetli ve 6limcil olabilmektedir (13). Yapilan baska
bir calismada mortalite ¢ocuklar arasinda %1 ve toplam
hasta sayisi igin %0.28 idi (14). Galismamiza dahil olan hasta-
larin hepsi eriskin hastalar olup (yas ortalamasi 36,4+16,9),
serimizde mortaliteye rastlaniimadi.

Bazi arastirmalarda akrep panzehiri, akrep sokmalarinin spe-
sifik tedavisi olarak kabul edilmektedir (4). Akrep sokmalari-
nin tedavisi temelde iki esasa dayanmaktadir (8): destekle-
yici tedavi, antivenom uygulamasi. Hastanemizde YBU'ye ya-
tisi yapilan hastalarin tamamina intravendz kanilasyon ya-
pildi. inotropik destek alanlara intraarteryel kaniilasyon ya-
pilip monitorize edildi. Destekleyici tedavi olarak hastalari-
miza yara yeri bakimi, soguk uygulama, ekstremitenin ele-
vasyonu, oral-intravendz analjezikler, antihistaminikler, ste-
roidler, antiemetikler, proton pompa inhibitorleri-histamin
reseptor blokerleri, antihipertansifler, intravenoz kristalloid-
ler (%0,9 NaCl, %5 dextroz, ringer laktat), nazal oksijen uy-
gulanmigtir. Gebe hastalarda, ilgili bolimlerin gorisi alin-
diktan sonra, gebelik haftasi da g6z 6niinde bulundurularak
semptomatik tedavi sadelestirildi. Sistemik belirti gésteren
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ve destekleyici tedavinin yetersiz kaldigi tim hastalara
(%56,8) (gebelerde kadin hastaliklari ve dogum boliiminin
onayl ile) antivenom tedavisi uygulandi. Ve bu hastalarin hig-
birinde antivenomla ilgili yan etki gérilmedi.

Calismamizin sinirlamalari arasinda, geriye donik bir calisma
olmasinin yaninda akrep sokmasi teshisinin anamneze daya-
niyor olmasiydi. Bununla birlikte, son yillarda ilcelerde de
glclenen saglik at yapisi nedeniyle, bazi hastalarin ilk miida-
halesinin ilge hastanelerinde yapilmis olmasi ve burada uy-
gulanan tedavinin bilinmiyor olmasiydi. Calismamiz yalnizca
YBU’ye kabul edilmesi gereken sokma hastalarini icermekte-
dir.

Sonug olarak, akrep sokmasina bagli sistemik belirtileri olan
ve gebelik gibi 6zellik arz eden durumu olan eriskin hastala-
rin, YBU’de yakin takip ve tedavisi, 6lim oranlarinin azaltil-
masina katki saglayabilir. Sistemik belirti géstermeyen ve ek
hastaligi bulunmayanlarin, birinci ve ikinci seviye YBU’de ya-
kin takip ve tedavisinin yeterli olacagi kanaatindeyiz. Akrep
sokmalarina kirsal bolgelerde 6zellikle kadin hastalarda ve
gebelerde siklikla rastlaniimaktadir. Bunun, bdlgemizdeki ta-
rim alanlarinda ¢ogunlukla 15-49 yas kadinlarin ¢alismasina
bagh olabilecegini distinmekteyiz. Bu sonuglarin, yapilacak
daha genis kapsamli halk sagligi calismalariyla desteklenme-
sini Oneriyoruz.

Etik onam: Etik kurul onayi (20/02/2023 tarih ve HRU/23.03.11
sayi) alindiktan sonra Ocak 2013- Ocak 2023 tarihleri arasinda Har-
ran Universitesi Hastanesinde akrep sokmasi én tanisiyla takip ve
tedavi edilen hastalarin arsiv verileri degerlendirildi
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Serum ve Folikiiler Sividaki Koenzim Q10, Myoinositol,
Asta Ksantin ve L-Arginin Degerlerinin Icsi+Et ve Gebelik Sonuglari ile iliskisi
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Amag: Bu calismada, serumda ve oosit toplanmasi sirasinda elde edilen folikiil sivisinda Koenzim Q10, Myoinositol, Asta Dr. Yusuf Ziya KIZILDEMIR
Ksantin ve L-Arginin degerlerinin oosit maturasyonu, fertilizasyon ve gebelik sonuglari Gzerine etkilerini degerlendirmeyi,
ayrica es zamanl olarak serum ve folikiler sividaki seviyeler ve diger parametreler arasindaki korelasyonun degerlendiril-
mesi amaclanmistir. Bu degerlendirmede 6nemli sonuglar elde edilir ise, yardimci Greme teknolojisinin basarisini 6ngéren

Harran Universitesi, Tip Fakiiltesi, Kadin
Hastaliklari ve Dogum Anabilim Dali,

uygun fiyatli ve kolay erisilebilir bir test bulunacak, saglikhi bir gebelikle sonuglanan tedavi basari oranlari artacaktir. TURKIYE
Materyal ve metod: Ekim 2021 - Ekim 2022 tarihleri arasinda klinigimizde IVF protokoliine alinan 60 hastanin Gun-3 ile
OPU giinli alinan serumlarinda ve toplanan follikiler sivilarinda Koenzim Q10, Myoinositol, Asta Ksantin ve L-Arginin de- E-mail: yusufziyakizildemir@gmail.com

gerleri galigildi. Koenzim Q10, Myoinositol, Asta Ksantin ve L-Arginin seviyelerinin oosit maturasyonu, fertilizasyon ve ge-
belik sonuglart ile iliskisi istatiksel olarak degerlendirilmistir.

Bulgular: Matdir oosit ve fertilize olan oosit sayilari ile serumdan ve folikiilden bakilan Koenzim Q10, Myoinositol, Asta
ksantin ve L-arginin degerleri arasinda korelasyon saptanmamistir(p>0.05). Toplam gonadotropin dozlari ile toplanan
oosit, matir oosit ve fertilize oosit sayilari arasinda negatif koralasyon izlenmistir (p<0.05). Follikiiler fazin 3. Gund alinan Kabul tarihi / Accepted: 09.04.2023
serumda, oosit toplama guinii serumda ve folikiilden bakilan Koenzim Q10, Myoinositol ve L-arginin degerleri gebe kalan
ve gebe kalmayanlar arasinda anlamli bir farklilik saptanmamistir (p>0.05). Follikiler fazin 3. Glinii serumda bakilan Asta
ksantin degeri < 0,3035 oldugunda gebelik olasiligi daha yiksek bulunmustur. Follikiler fazin 3. Gunu alinan serumda,
oosit toplama glinii serumda ve folikiilden bakilan Koenzim Q10, Asta ksantin ve L-arginin degerlerinde klinik gebelik ve
biyokimyasal gebelik gegirenler arasinda anlamli bir farklilik saptanmamistir (p>0.05). Oosit toplama glini serumda baki-
lan Myoinositol degeri > 1,6555 oldugunda biyokimyasal gebelik olasiligi daha yiiksek bulunmustur.

Gelis tarihi / Received: 23.02.2023
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“ Bu ¢alisma, Yusuf Ziya KIZILDEMIR’in
Sibel SAK danismanliginda Harran Un-
Anahtar Kelimeler: Folikiil sivisi, Serum, infertilite, iVF, Koenzim Q10, Myoinositol, Asta Ksantin, L-Arginin iversitesi, Tip Fakiiltesi’nde hazirlanan
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Sonuglari ile iliskisi” Bashkli Tipta Uz-

Sonug: Arastirma hipotezimizin daha guglii sonuglari igin daha genis hasta poptlasyonlari ile galismalara ihtiyag vardir.

Abstract

Background: The purpose of this study was to evaluate the effects of Coenzyme Q10, Myo-Inositol, Astaxanthin, and L-
Arginine levels in the follicular fluid obtained during serum and oocyte collection on oocyte maturation, fertilization, and manlik tezinden dretilmistir.
pregnancy outcomes. Additionally, we aimed to assess the correlation between serum and follicular fluid levels and other
parameters simultaneously. If significant results are obtained, an affordable and easily accessible test that predicts the
success of assisted reproductive technology will be found, resulting in higher treatment success rates and healthier preg-
nancies.

Materials and Methods: We measured Coenzyme Q10, Myo-Inositol, Astaxanthin, and L-Arginine values in the serum on
Day-3 and OPU days, as well as the follicular fluids collected from 60 patients who underwent IVF protocol at our clinic
between October 2021 and October 2022. We statistically evaluated the relationship between Coenzyme Q10, Myo-Ino-
sitol, Astaxanthin, and L-Arginine levels with oocyte maturation, fertilization, and pregnancy outcomes.

Results: We found no correlation between the number of mature oocytes and fertilized oocytes and the values of
Coenzyme Q10, Myo-Inositol, Astaxanthin, and L-Arginine measured from serum and follicle (p>0.05). A negative correla-
tion was observed between total gonadotropin doses and the number of collected oocytes, mature oocytes, and fertilized
oocytes (p<0.05). There was no significant difference in the serum taken on the 3rd day of the follicular phase, in the
serum on the day of oocyte retrieval, and in Coenzyme Q10, Myo-Inositol, and L-Arginine values measured from the follicle
between pregnant and non-pregnant women (p>0.05). When the Astaxanthin value measured in the serum on the 3rd
day of the follicular phase was < 0.3035, the probability of pregnancy was found to be higher. No significant difference
was found between clinical pregnancy and biochemical pregnancy in Coenzyme Q10, Astaxanthin, and L-Arginine values
measured in the serum taken on the 3rd day of the follicular phase, in the serum on the day of oocyte retrieval, and in the
follicle (p>0.05). The possibility of biochemical pregnancy was found to be higher when the Myo-Inositol value measured
in serum on the day of oocyte retrieval was > 1.6555.

Conclusions: For stronger results of our research hypothesis, studies with larger patient populations are needed.

Key Words: Follicle fluid, Serum, Infertility, IVF, Coenzyme Q10, Myoinositol, Asta Xanthine, L-Arginine
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Giris

infertilitenin patofizyolojisi {izerine yapilan son ¢alismalar,
oksidatif stresin (OS) kadin infertilitesinin nedensel faktor-
lerinden biri olabilecegini gostermistir. Saglkli bir viicutta,
ROS(reaktif oksijen tirleri) ve antioksidanlar dengede kalir.
Denge asiri miktarda ROS'a dogru bozuldugunda, oksidatif
stres (OS) meydana gelir. OS, bir kadinin tim ireme 6m-
rind ve hatta daha sonrasini(yani menopoz) etkiler (1). OS,
prooksidanlar (serbest radikal tirleri) ile viicudun stpirme
kabiliyeti (antioksidanlar) arasindaki dengesizlikten kaynak-
lanir. Hicreler, hiicre hasarini onarmak,ROS yapimini azalt-
mak ve durdurmak icin farklh antioksidan sistemler barindi-
rir (2).

Oksidatif stres, hasarli embriyo gelisimine neden olabilmek-
tedir (3,4). Follikal sivisindaki oksidatif stresin, fertilizas-
yona, oosit matlrasyonuna ve gebelik basarilarina etkisi
net anlasilamamistir (5). Oositi cevreleyen folikiler sivi or-
tami, déllenme, embriyo bolinmesi ve gebelik orani gibi IVF
sonuglarini gbsteren parametreleri etkileyerek, déllenme
ve embriyo gelisiminde &nemli bir rol oynayabilir. insan fo-
likiiler sivisi; hormonlar, sitokinler ve blyime faktorleri gibi
foliktler gelisimi ve olgunlagsmayi, yumurtlamayi ve folikiil
atrezisini etkileyen farkli parakrin ve otokrin maddeleri ige-
rir.

Son yapilan ¢alismalarda oksidatif stresin infertilitenin pa-
tofizyolojisinde dnemli bir yere sahip oldugu 6ne sirilmis-
tir. Yapilan birgok calismada bu markerlerin serum seviye-
lerinin folikiler sividan daha distiik oldugu bulunmustur. Bu
sonuglara bakarak folikll sivisinin oositleri oksidatif hasar-
dan etkilenmemesi igin yliksek antioksidan seviyelerine sa-
hip olabilecegi 6ne strllmustir(6). Bu ¢alismamizda, OPU
sirasinda elde edilen folikiil sivisinda koenzim Q10, myoino-
sitol, asta ksantin ve L-arginin degerlerinin oosit maturas-
yonu, embriyo gelisimi, fertilizasyon ve erken gebelik basa-
rist ile iliskisi degerlendirilecektir. Ayrica es zamanh olarak
serumda koenzim Q10, myoinositol, asta ksantin ve L-argi-
nin diizeylerine bakilarak bu degerlerin folikller sividaki se-
viyeleri, fertilizasyon, matir oosit sayisi ve gebelik sonuglari
ile korelasyonu degerlendirilecektir. Bu arastirmada hipote-
zimize uygun anlamh sonuglar ¢ikarsa, tedavi dncesi yar-
dimci Greme tekniginin sonucunu tahmin etmekte kullani-
labilecek kolay ulasilabilir ve ekonomik bir test bulunmus
olacak ve tedavinin saglikh bir gebelikle sonuglanma orani
artirilabilecektir.

Materyal ve Metod

Bu prospektif calisma, Harran Universitesi Tip Fakiiltesi Ka-
din Hastaliklari ve Dogum Anabilim Dali Tiip Bebek Merke-
zinde Ekim 2021 - Ekim 2022 tarihleri arasinda Ovulasyon
indliksiyonunu takiben ICSI ve ET yapilmasi planlanan has-
talardan, calismayi kabul edenlerin folikdl sivilari ve serum
ornekleri ile gergeklestirildi. Bu ¢alismaya 60 hasta dabhil
edildi. Hastalardan s6zli ve yazili onam alindi. Standartizas-
yonu saglamak agisindan hastalar ayni doktor ve ayni tedavi
protokolU kullanilarak takip edildi. Calisma, ikinci Helsinki
Deklarasyonu'na uygun olarak planlanmis
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ve calisma protokolliniin gézden gecirilmesinin ardindan
Universitemiz etik kurulunun Ekim 2021 tarih ve
HRU/21.17.0 sayil karari ile yapilmistir.

Viicut kitle indeksi (VKi), agirligin (kg) boy karesine (m2) bo-
linmesiyle hesaplandi. Hastalarda adetin 2. veya 3. Glinii
FSH, LH, E2, Prolaktin ve TSH istendi. Over rezervi igin AFC
ve AMH degerlendirildi.

Tubal agikhgi degerlendirmek i¢in mens bitiminden 2-3 giin
sonra HSG cekildi. Erkek nedenli infertiliteyi dislamak igin
iliski sonrasi 3. Guin spermyogram testi istendi. Yapilan test-
ler sonucu intrauterin inseminasyona uygun olan hasta-
larda 2 kez IUl denendi. Ul sonucu basarisiz ya da ilk deger-
lendirmede IVF adayi olan hastalar, dislik over rezervi sap-
tanmig(amh<1, bilateral afc<3), bilateral tubal okliizyonu
olanlar ve spermiyogramda total motil sperm sayisi 5 mil-
yon/ml altinda olan infertil hastalar IVF programina alindi.
Tlm hastalara antagonist IVF protokili uygunlandi.

IVF sonuglarini degerlendirirken embriyo transferi sonrasi
14. Gunde kanda HCG degerinin 50 mlU/ml Uzerinde ol-
masi, tetkikten 48 saat sonra HCG kontroliinde degerin
ikiye katlamamasi, kendiliginden degerin diismesi biyokim-
yasal gebelik olarak degerlendirildi. Klinik gebelik tanisi ise
embriyo transferi sonrasi 6. haftada intrauterin yerlegimli
gebelik kesesi icinde embrioda kalp atimlarinin saptanma-
styla koyuldu. Olgularin follikiil sivilari ve kandaki Koenzim
Q10, Myoinositol, Asta ksantin ve L-arginin seviyeleri ile kli-
nik gebeligi ve biyokimyasal gebelik olanlar ile olmayanlar
arasindaki iliski degerlendirildi.

Calisaya Dahil Edilme Kriterleri

Bu g¢alismaya 40 yasin altinda olan, ovulatuar disfonksiyonu
olan(hipogonadotropik hipogonadizm, normogonadotro-
pik normogonadizm, hipergonadotropik hipogonadizm),
endometriyozis-endometriomasi olan, tubal faktéri olan,
erkek farktori ve agiklanamayan infertil hastalar dabhil
edildi.

Calismadan Dislama kriterleri

Konjenital uterin malformasyonu olanlar(uterin septum,t-
shaped uterus,uterus didelfis, unicorn uterus, uterus bicor-
nus vb.) intaruterin polip ve myomu olanlar ¢alismaya dahil
edilmedi. Hastalarin 6nceden tedavi uygulanmis olmasi ya
da olmamasi ve infertilite siireleri, calismaya dislanma ya da
dahil edilme kosulu olarak kabul edilmedi.

Venoz kan ornekleri en az 8 saatlik aglik sonrasinda 6n kol-
dan saat 08:00 ila 10:00 arasinda alindi. Kan serum 6rnek-
leri follikuler fazin 3. Glin{, oosit toplama gilinl alinan rutin
kanlarin 3-5 ml si kullanilarak ¢alisildi, 3000 rpm olarak 10
dakika santrifiij edilip serumlari =80 °C de saklandi. Calisma
boyunca follikiiler fazin 3. giiniinde alinan, oosit toplama
gind alinan kan orneklerinde Koenzim Q10, Myoinositol,
Asta ksantin ve L-arginin ¢alisildi. Oosit toplama aninda ali-
nan follikil sivi 6rnegi, debrisi ve granuloza hicrelerini
uzaklastirmak icin, 600xg olarak 5 dakika santrifiij edildi. St-
pernatant -80°C’de analiz glinline kadar saklandi. Follikiiler
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sivida da Koenzim Q10, Myoinositol, Asta ksantin ve L-argi-
nin calisildi. Calismamizda Harran Universitesi Arastirma ve
Uygulama Hastanesi Biyokimya AR-GE Laboratuvarinda kul-
lanilan cihazlariile calisildi.

istatistiksel Dederlendirme

Veri analizi, SPSS 26.0 istatistik programi kullanilarak ya-
pildi. Verilerin normal dagilip dagilmadigini degerlendirmek
icin Kolmogorov-smirnov testi kullanildi. Degiskenler ara-
sindaki iliskiler, veriler normal dagildiginda Pearson'in kore-
lasyon katsayisi, normal dagilmadiginda ise Spearman'in
korelasyon katsayisi kullanilarak incelendi. iki grup arasin-
daki degiskenlerin karsilastirmalari, veriler normal dagildi-
ginda Student's t testi ve veriler normal olmadiginda Mann-
Whitney U-testi kullanilarak degerlendirilmistir. ikiden fazla
grupta degiskenlerin karsilastirmalari, veriler normal bir da-
gilimini izlediginde ANOVA ve normal bir dagilimi izlemedi-
ginde Kruskal-Wallis varyans analizi ile yapilmigtir. Wil-
coxon testi, bagiml gruplarin ortalama degerlerini karsilas-
tirmak igin kullanildi. Koenzim Q10, Myoinositol, Asta ksan-
tin ve L-arginin dizeylerinin gebe ve gebe olmayan hastayi
ongdrmede tani testi olarak kullanilip kullanilamayacagini
saplandi. En uygun kesme noktasini bulmak igin Youden in-
deksi kullaniimigtir. p < 0.05 degeri istatistiksel olarak an-
lamli kabul edildi.

Bulgular

Calismamiz Ekim 2021 - Ekim 2022 tarihleri arsinda Harran
Universitesi Tip Fakiltesi Kadin Hastaliklari ve Dogum Ana-
bilim Dali Tip Bebek Merkezine basvuran, gerekli uygula-
malar tetkik ve testler sonrasinda IVF karari alinan ve intra-
sitoplazmik sperm enjeksiyonu (ICSI) ve embryo transferi
(ET) icin kontrolli overyan hiperstimulasyon yapilacak olan
60 hastanin serum ve follikiiler sivilarinda gerceklestirilmis-
tir. Calismaya katilan 60 hastanin yaslari 22 ile 40 arasinda
degismekte olup yas ortalamasi 30.2+4.7(yil) olarak hesap-
lanmistir. Bu hastalarin BMI degerleri 18 ile 39 kg/m2 ara-
sindaki degerlerde degismektedir, bu degerlerin ortalamasi
27.815.1 (kg/m2) olarak hesaplanmistir.(Tablo-1) Hastala-
rin gogunda (30/60; %50) infertilite sebebinin erkek faktori
oldugu belirlendi. infertilitenin diger sebepleri sekil 1'de
gosterilmistir.

Hastalardan toplamda 0 ile 25 arasinda oosit elde edilmis-
tir. Toplanan ortalama oosit sayisi 7.2 + 5.2’dir. Bu oositler-
den ortalama 4.6 + 3.8’i matur (M Il) olup, digerleri matu-
rasyonunu tamamlamamis oositlerdir(Sekil-2).

Hastalarin 14(%23,3) tanesinde klinik gebelik, 3(%5) tane-
sinde biyokimyasal gebelik olustu. 43(%71,7) tanesinde ise
gebelik olusmadi(Sekil-3).Erkek faktorii nedenli IVF yapilan
hastalardan 30 tanesinin 7 sinde , agiklanamayan infertilite
nedenli IVF yapilan hastalardan 15 tensinden 3 inde, tubal
faktoér nedenli IVF yapilan 5 hastadan 2 sinde, dusik over
rezerv nedenli IVF yapilan 6 hastadan 1 inde, PCOS nedenli
IVF yapilan 3 hastadan 1 linde gebelik gergeklesmistir.
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Hipo-hipo nedenli IVF yapilan 1 hastada da gebelik gergek-
lesmemistir (Tablo 2).

Tablo 1. Calismaya katilan hastalarin 6zellikleri

Ozellikler n Min.  Max. Mean * SD
Yas (yil) 60 22 40 30.244.7
BMi 60 18 39 27.845.1
Bazal

+
FSH(mIU/mL) 60 09 257 7.843.8
Bazal

+
HmiU/mL) 60 01 159 4.842.8
Bazal E2(pg/mL) 60 14,5 633,6 65.5+91.6
AMH(ng/ml) 60 0,1 15,4 2.9+2.9
Total motil 60 0 97 44,82 +0,28
sperm sayisl

= | Hipo-Hipo
2%

Tubal faktsr
12%

= Erkek faktdr

Diigiik aver rezerv 50%

11%

Agiklanamayan
infertilite
18%

= Erkek faktor = Agklanamayan infertilite = DiisUk overrezervi = Tubal faktér = PCOS = Hipo-Hipo

Sekil 1. Calismaya dahil edilen 60 olgunun infertilite tipi ve orani

Tablo 2. Hastalarin infertilite sebeplerine gére gebelik oranlari

infertilite sebebi Sayisi Gebelik Yizdesi
sayisi

Erkek faktora 30 7 %23,3
Aciklanamayan infertilite 15 3 %20
Tubal faktor 5 2 %40
DOR 6 1 %16,6
Pcos 3 1 %33,3
Hipo-hipo 1 0 %0

|

%63,8

= Matir oosit sayisi

+

W immatir oosit sayist

%36,2

L

(= I N T T T )

n

Toplanan oositler

Sekil 2. Matir ve immatir oosit oranlari

Spearman Korelasyon Katsayisi ile, Fertilize oosit sayisi ve
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Matdir oosit sayisi ile Folikiler fazin 3. Glni serumda, OPU
glnli serumda ve Folikiler sivida bakilan Ko-enzimQ10,
Myoinositol, Astaksantin ve L-Arginin degerleri arasindaki
iliski ayri ayri karsilastirilmistir. Matir oosit sayisi ve Ferti-
lize oosit sayisi ile Folikiler fazin 3. Gand serumda, OPU
gini serumda ve Folikller sivida bakilan Ko-enzimQ10,
Myoinositol, Astaksantin ve L-Arginin degerleri arasinda
iliski saptanmamistir (Tablo-3).

Spearman Korelasyon Katsayisi ile, Ko-enzimQ10, Myoino-
sitol, Astaksantin ve L-Arginin’in Folikiler sivi ile Oosit top-
lama giini ve Follikiler fazin 3. Glinli serumda bakilan de-
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gerleri arasindaki korelasyon arasindaki iliski karsilastiril-
mistir.Myoinositol, Astaksantin ve L-Arginin’in Folikiler sivi
ile Oosit toplama giinii ve Follikller fazin 3. Glinl serumda
bakilan degerleri arasindaki korelasyon saptanmamistir.
Follikiiler fazin 3. Glinli serumda bakilan koenzim Q10 ile
oosit toplama giini folikdl sivisinda bakilan koenzim Q10
degerleri arasinda iliski saptanmamistir. Oosit toplama
glinU serumda bakilan koenzim Q10 degerleri ile oosit top-
lama giinu folikiil sivisinda bakilan koenzim Q10 degerleri
arasinda orta derecede negatif bir korelasyon saptanmistir
(Tablo 4).

Tablo 3. Fertilize oosit sayisi ve Matir oosit sayisi ile Folikiiler fazin 3. Ginid serumda, OPU glinl serumda ve Folikiler
sivida bakilan Ko-enzimQ10, Myoinositol, Astaksantin ve L-Arginin degerleri arasindaki korelasyon

Degiskenler Matiir oosit sayisi Fertilize oosit sayisi
Ko-Q10(ng/mL) r -0,097 -0,081
p 0,463 0,540
Myoinositol(ng/mL) r -0,095 -0,061
FOLIKULER FAZIN p 0,472 0,645
3. GUNU Astaksantin(ng/mL) r 0,169 0,160
SERUMDA p 0,198 0,222
L-Arginin(ng/mL) r -0,182 -0,166
p 0,163 0,205
Ko-Q10(ng/mL) r 0,052 0,088
p 0,693 0,501
Myoinositol(ng/mL) r 0,042 -0,011
OPU GUNU p 0,748 0,931
SERUMDA Astaksantin(ng/mL) r 0,115 0,122
p 0,383 0,353
L-Arginin(ng/mL) r -0,110 -0,068
p 0,403 0,604
Ko-Q10(ng/mL) r 0,093 0,066
p 0,478 0,618
Myoinositol(ng/mL) r 0,077 0,066
FOLIKULER SIVIDA p 0,561 0,614
Astaksantin(ng/mL) r -0,031 0,019
p 0,814 0,886
L-Arginin(ng/mL) r 0,025 0,000
p 0,851 1,000

*Spearman korelasyon testi, r:Spearman korelasyon katsayisi, p<0.05

Tablo 4. Ko-enzimQ10, Myoinositol, Astaksantin ve L-Arginin’in Folikiiler sivi ile Serumda bakilan degerleri arasindaki korelasyon

Degiskenler Folikiiler fazin 3. giinii serumdaki degeri OPU giinii serumdaki degeri
r -0,2 -0,408
Ko-Q10(ng/m) b >0,05 0,001
. r -0,140 -0,101
Folikiiler sivida Mvornostolina/m!) P >0,05 >0,05
Astaksantin(ng/mL) ! -0, 206 0,184
J p >0,05 >0,05
- r -0, 206 0, 205
L-Arginin(ng/mL) o >0,05 >0,05

*Spearman korelasyon testi, r:Spearman korelasyon katsayisi, p<0.05

Folikller fazin 3. glinli serumda ve oosit toplama glini foli-
kal sivisinda bakilan koenzim Q10 , Myo-inositol , Asta
ksantin ve L-arginine degerleri arasinda iliski Mann-Whit-
ney U testi ile analiz edilmistir. Folikiler fazin 3. glinii se-
rumda ve oosit toplama glini folikil sivisinda bakilan ko-
enzim Q10, Myo-inositol ve Asta ksantin degerleri arasinda

anlamli derecede farklilik izlenmistir. Folikiler fazin 3. glinii
serumda ve oosit toplama giint folikdl sivisinda bakilan L-
arginine degerleri arasinda anlamhlik saptanmamistir
(Tablo 5).
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Tablo 5. Folikiiler fazin 3. Glnl Serumda ve folikiler sividaki antioksidanlarin karsilastiriimasi

Folikiiler fazin 3. Giinii serumda

Folikiiler Sivida

Ortanca (Min-Max) p
Koenzim Q10(ng/mL) 9,8 (0,05-37,85) 20,72 (1,44-35,45) 0,000
Myo-inositol(ng/mL) 1,6 (0,85-2,95) 1,08 (0,51-2,08) 0,000
Asta ksantin(ng/mL) 0,31 (0,26-0,98) 0,28 (0,25-,75) 0,001
L-arginine(ng/mL) 57,44 (7-198,09) 65,61 (4,77-142,68) 0,848

* Whitney U testi, p<0.05

Hastalara ovulasyon indiiksiyonu amaciyla verilen toplam
gonadotropin dozu ise 900 ile 7350 IU arasinda degismekte
olup, verilen toplam doz ortalama 2436.2 + 990.5 IU olarak
hesaplanmistir.Gonadotropinlerin Serum antioksidan sevi-
yesini artirici etkisi olup olmadigini incelemek icin Folikiler

fazin 3. glinl serumda ve tedavi sonrasi oosit toplama glini
serumda bakilan koenzim Q10, L-arginine , Myo-inositol ve
Asta ksantin degerleri arasindaki iliski analiz edilmistir
(Tablo 6).

Tablo 6. Tedavi 6ncesi ve sonrasi serumdaki tekrarlayan antioksidan 6lglimleri arasindaki iligki

L-Arginin2.Serum-
L-Argininl. Serum

Myoinositol2. Serum -
Myoinositoll. Serum

Astaksantin2. Serum -
Astaksantinl. Serum

Koenzimq10.2. Serum -
Koenzimq10.1. Serum

Z 4472 -4,778

-0,375

-1,215

p 0,000 0,000

0,707

0,224

* Whitney U testi, p<0.05

Foliktler fazin 3. glini serumda ve tedavi sonrasi oosit top-
lama gilinii serumda bakilan koenzim Q10 ve Asta ksantin
degerleri arasinda anlaml fark izlenmemistir. (Z: -0,375
p>0,05,Z:-1,215 p>0,05).

Folikller fazin 3. glinli serumda ve tedavi sonrasi oosit top-
lama giinli serumda bakilan Myo-inositol degerleri tedavi
sonrasi anlamli derecede azalmistir. (Z: -4,778 p<0,001)
Foliktler fazin 3. glini serumda ve tedavi sonrasi oosit top-
lama glinli serumda bakilan L-arginine degerleri tedavi son-
rasi anlamli derecede ylkselmistir. (Z: -4,472 p<0,001) (Se-
kil-4)Toplam gonadotropin dozlarinin tedavi sonrasi folikiil
sivisinda bakilan Koenzim Q10, Myoinositol, Asta ksantin
ve L-arginin degerleri arasindaki korelasyon degerlendiril-
mistir. Toplam gonadotropin dozlariile folikiil sivisinda ba-
kilan Koenzim Q10, Myoinositol, Asta ksantin ve L-arginin
degerleri arasinda korelasyon saptanmamistir(p>0,05).
(Tablo-7)

Tablo 7. Toplam gonadotropin dozlarinin Koenzim Q10, Myoino-
sitol, Asta ksantin , L-arginin, toplanan oosit sayisi, matiir oosit sa-
yisi(M2) ve déllenen oosit sayisi ile arasindaki korelasyon

Toplam Gonadotropin Dozu

r p
Koenzim Q10(ng/mL) -0, 184 >0,05
Myoinositol(ng/mL) -0,25 >0,05
Asta ksantin (ng/mL) -0,206 >0,05

L-arginin (ng/mL) -0,1 >0,05
Toplanan oosit sayisi -0,473 <0,001
Matiir oosit sayisi(M2) -0,376 0,003
Fertilize oosit sayisi -0,289 0,025

*Spearman korelasyon testi, r:Spearman korelasyon katsayisi, p<0.05

Toplam gonadotropin dozlari ile matlr oosit sayisi(M2),
toplanan oosit sayisive dollenen oosit sayisi arasindaki iliski
degerlendirilmistir.

Toplam gonadotropin dozlari ile toplanan oosit sayilari ara-
sinda orta derecede negatif koralasyon izlenmistir (r:-
0,473; p<0,001).
Toplam gonadotropin dozlari ile matiir oosit sayilari ara-
sinda orta derecede negatif koralasyon izlenmistir (r:-
0,376; p=0,003).

50
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a L |Dikey(DegenE <en Birineil Kilavuz Cizgile
35 |
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B Biyokimyasal Gebelik
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Sekil 3. Calisaya dahil edilen hastalarin gebelik sonuglari

Gonadotropin tedavisi sonrasi serumdaki degisim
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KoenzimQl0 Myo-inositol Asta ksantin L-arginine

W Folikiller fazin 3. gind serumda ® Tedavi sonrasi oesit toplama ginu serumda

I
Sekil 4. Gonadotropin tedavisi sonrasi serumdaki koenzim Q10 L-
arginine , Myo-inositol ve Asta ksantin degerlerindeki degisim
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Toplam gonadotropin dozlari ile déllenen oosit sayilari ara-
sinda duslik derecede negatif koralasyon izlenmistir. (r:-
0,289; p=0,025). (Tablo-7)Gebelik ile folliktiler fazin 3. Glni
alinan serumda, oosit toplama glint serumda ve folikiilden
bakilan Koenzim Q10, Myoinositol, Asta ksantin ve L-argi-
nin degerleri arasindaki iliski degerlendirilmistir.(Tablo-8)
Follikller fazin 3. Glnd alinan serumda, oosit toplama gilinii
serumda ve folikllden bakilan Koenzim Q10, Myoinositol
ve L-arginin degerleri gebe kalan ve gebe kalmayanlar ara-
sinda anlamli bir farkllik saptanmamistir (p>0,05).

Oosit toplama gilinii serumda ve folikiilden bakilan Asta
ksantin degerleride gebe kalan ve gebe kalmayanlar ara-
sinda anlamli bir farkhlik saptanmamistir. (p>0,05)
Follikiiler fazin 3. Glind alinan serumda bakilan Asta ksantin
degerleri gebe kalamayanlarda gebe kalanlara gére anlamh
derecede daha ylksek oldugu tespit edilmistir (P:0,047).
Bu iliski icin ROC egrisi cizilerek egri altinda kalan alan da
hesaplanmistir (Sekil 5).

Asta ksantin Follikiiler fazin 3. Guni serum degerleri <
0,3035 ng/mL oldugunda gebelik oranlari daha iyi bulun-
mustur (sensitivite: %60.5; spesivite: %41.2) (Tablo 9).
Klinik gebelik ve Biyokimyasal gebelik ile follikiler fazin 3.
GUnU alinan serumda , oosit toplama gini serumda ve fo-
likiilden bakilan Koenzim Q10, Myoinositol, Asta ksantin ve

L-arginin  degerleri arasindaki iliski degerlendirilmistir
(Tablo 10).
ROC Curve
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Sekil 5. Asta ksantin ROC egrisi
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Follikiiler fazin 3. Gund alinan serumda, oosit toplama gilinii
serumda ve foliklilden bakilan Koenzim Q10, Asta ksantin
ve L-arginin degerlerinde klinik gebelik ve biyokimyasal ge-
belik gecirenler arasinda anlamli bir farkhlik saptanmamistir
(p>0,05).

Follikller fazin 3. Gund alinan serumda, oosit toplama gilinii
foliktilden bakilan Myoinositol degerlerinde klinik gebelik
ve biyokimyasal gebelik gegirenler arasinda anlamli bir fark-
lilik saptanmamistir (p>0,05).

Oosit toplama gilini serumda bakilan Myoinositol degerle-
nirinin biyokimyasal gebelik gecirenlerde klinik gebelik ge-
cirenlere gore anlamli derecede daha yiksek oldugu tespit
edilmistir (p: 0,012).

Bu iliski icin ROC egrisi cizilerek egri altinda kalan alan da
hesaplanmistir (Sekil 6).

Myoinositol Oosit toplama giinii serum degerleri > 1,6555
ng/mL oldugunda biyokimyasal gebelik oranlari daha ytik-
sek bulunmustur (sensitivite: %66.7; spesivite: %77.2)
(Tablo 11).

ROC Curve

08

0.6

Sensitivity

04

00 0.2 04 06 0.8 10

1 - Specificity

Sekil 6. Myoinositol ROC egrisi

Tablo 8. Gebelik ile Koenzim Q10, Myoinositol, Asta ksantin ve L-arginin iliskisi

Gebe kalanlar ve kalmayanlar

Degiskenler
Ko-Q10(ng/mL)
Follikiiler fazin 3. Giinii alinan serumda

L-arginin(ng/mL)
Ko-Q10(ng/mL)
Oosit toplama giinii serumda

L-arginin(ng/mL)
Ko-Q10(ng/mL)

Folikiil sivisinda

L-arginin (ng/mL)

Myoinositol(ng/mL)
Astaksantin(ng/mL)

Myoinositol(ng/mL)
Astaksantin(ng/mL)

Myoinositol(ng/mL)
Astaksantin (ng/mL)

z p
-1,616 0,106
-1,657 0,098
-1,986 0,047
-0,517 0,605
-0,574 0,566
-0,861 0,389
-0,862 0,389
-0,041 0,967
-0,582 0,560
-0,213 0,831
-1,058 0,290
-0,025 0,980

* Whitney U testi, p<0.05
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Tablo 9 .Asta ksantin ROC analizi

Serum ve Folikiiler Sividaki Koenzim Q10, Myoinositol, Asta Ksantin ve L-Arginin

RiSK FAKTOR AUC(%95)

Cutt off

p Sensitivity(%) Specifity(%)

Asta ksantin(ng/mL) 0,666(0,528-0,803)

0,3035

0,047 60.5 41.2

Tablo 10. Klinik Gebelik ve Kimyasal Gebelik ile Koenzim Q10, Myoinositol, Asta ksantin ve L-arginin iliskisi

Klinik gebelik-Kimyasal gebelik

Degiskenler Z p
Ko-Q10(ng/mL) -1,512 0,131
Follikiiler fazin 3. Giinii alinan serumda Myoinositol(ng/mL) -1,260 0,208
Astaksantin (ng/mL) -1,387 0,166
L-arginin (ng/mL) -1,008 0,313
Ko-Q10(ng/mL) -0,756 0,450
Oosit toplama giinii serumda Myoinositol(ng/mL) -2,520 0,040
Astaksantin (ng/mL) -0,694 0,488
L-arginin (ng/mL) -0,882 0,378
Ko-Q10(ng/mL) -0,126 0,900
Folikil sivisinda Myoinositol(ng/mL) -1,261 0,207
Astaksantin (ng/mL) 0,000 1,000
L-arginin (ng/mL) -0,126 0,900
* Whitney U testi, p<0.05
Tablo 11. Myoinositol ROC analizi
RiSK FAKTOR AUC(%95) Cutt off p Sensitivity(%) Specifity(%)
Myoinositol (ng/mL) 0,854(0,747-0,961) 1,6555 0,04 66.7 77.2

Tartisma

Son yillarda, radikal tiirlerin patofizyolojik roliinin arastiril-
masina yonelik ilgi bilim camiasinda giderek artmistir. Hem
klinik hem de bilimsel ac¢idan, oksidatif stresin kadin fertili-
tesi Gzerindeki etkilerinin analizi blyuk ilgi gormektedir. Cok
sayida arastirma, folikiler sividaki ROS'un folikiil fonksiyon-
larina ve dolayisiyla oosit kalitesi Gzerine pozitif etkisini gos-
termistir (7,8).

Biz de galismamizda bu konuya egilerek klinigimize inferti-
lite nedeniyle basvurmus ve ivf endikasyonu alan hastalarda
serum ve folikiiler sividaki degisen ko-enzym Q10, myoino-
sitol, L-arginine ve asta ksantin konsantrasyonlarin ivf basa-
risi ve gebelik Gzerine etkisini degerlendirmeyi amacladik.
Ayni zamanda infertil hastanin ilk basvuru aninda herhangi
bir tedavi almadan serumda, ivf tedavisine basladiktan sonra
serumdaki degisimini ve folikiler sividaki konsantrasyonlari
arasindaki iliskiyi degerledirmeyi amagladik.

CGalismamizda Ekim 2021 - Ekim 2022 tarihleri arasinda yapi-
lan IVF denemelerinde klinik gebelik orani %23,3 olarak sap-
tanmistir. Baker VL ve arkadaslari(2009) IVF tedavilerindeki
basari oranlarini bildirdikleri makalelerinde ise klinik gebelik
oranlarini ABD‘nde % 43.4, Avrupa‘da ise % 29.7 olarak bul-
mustur (9).

QOosit olgunlasmasi, kiimilis hiicreleri ile oosit arasinda ift
yonli iletisimin gergeklestigi folikiler sivida (FF) saglanir. Fo-
likUler sivida yuksek seviyede oksijen radikalleri bulunmasi
foliktler sivida ayni zamanda antioksidanlarin yiksek seviye-
lerde bulunmasi gerektigini disindirmektedir. Bu nedenle,
FF 6zellikleri son oosit kalitesini belirlemede oldukga 6nem
arz etmektedir(10). ilk kez 2011'de Turi'nin grubu, infertilite
tedavisi goren kadinlarin FF'deki CoQ10 seviyelerini analiz

etmistir. Folikll sivisi CoQ10 diizeyleri dismorfik oositlere

karsi olgun oositlerde anlamli olarak daha ylksek sonuglan-
mistir (11). Akarsu ve ark.(2017) FF'de yaslari ne olursa olsun
daha yuksek CoQ10 diizeyleri olan kadinlarda daha iyi emb-
riyo morfokinetik parametreleri ve daha ylksek gebelik
oranlari tanimlamistir(12). C. Boots ve arkadaslari(2016)
Obez ve normal-VKi'ne sahip kadinlar arasinda Serum
CoQ10 dizeylerinin obez kadinlarda anlamh olarak daha
yiiksek oldugunu ve VKi ile anlamli olarak pozitif korelasyon
gosterdigini bulmustur. Ek olarak, hem VKi hem de serum
CoQ10, alinan oosit sayisi ile anlamli olarak iliskili oldugu bu-
lunmustur. Canli dogum yapan kadinlarla karsilastirildiginda,
hamile kalmayan kadinlarda CoQ10 diizeyleri daha yiksek,
ancak bu istatistiksel anlamliliga ulasmamistir. CoQ10'un fo-
likiiler sivi konsantrasyonlari obez ve normal-VKi kadinlari
arasinda farkl degilmis ve herhangi bir ART stimilasyon
ozelligi ile iliskili olmadigina, Serumdaki CoQ10 konsantras-
yonlartile folikiler sivi arasindaki korelasyon istatistiksel an-
lamhliga ulasmamistir. Ek takviyenin tGreme sonuglari Gze-
rine etkisini arastirmak icin daha fazla ¢alismaya ihtiyag ol-
dugunu bildirmislerdir(13).

Alaa Abdulateef Mohammed ve arkadaslari(2021) folikiler
sividaki CoQ10 seviyelerinin gebe kalan ve kalmayan ivf te-
davisi alan hastalar arasinda anlamli derecede farkl bulmus-
lardir. Gebe kalan hastalarda folikiler sividaki CoQ10 sevi-
yesi anlamli derecede ylksek saptanmistir(14).

Bizim ¢alismamizda bu bulgularin aksine follikiler fazin 3.
GUnU alinan serumda , oosit toplama glinl serumda ve foli-
kal sivisinda bakilan koenzim Q10 degerleri ile matir oosit ,
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fertilizasyon degerleri ve gebelik sonuglari arasindailiski sap-
tanmadi.

Folikller fazin 3. glinl serumda ve tedavi sonrasi oosit top-
lama gilini serumda bakilan koenzim Q10 degerleri tedavi
sonrasi anlamh fark izlenmemistir. Ayni zamanda Oosit top-
lama glinU serumda bakilan koenzim Q10 degerleri ile oosit
toplama giini folikil sivisinda bakilan koenzim Q10 deger-
leri arasinda orta derecede negatif bir korelasyon saptan-
mistir.

Calismamizda serum ve folikiler sivi koenzim Q10 diizeyleri
de benzerlik gostermemis olup folikiler sividaki dizeyleri
serum diizeylerine gére anlamli derecede yiiksek saptanmis-
tir. Antioksidanlarin farkli viicut sivilarinda farkli konstras-
yonlarda oldugu daha dnce yapilan ¢alismalarla kanitlanmis-
tir(15). Bizim buldugumuz bu sonug 6nceki ¢calismalari des-
teklemektedir.

Tony T.Y. Chiu ve arkadaslari(2002) folikiler sivida yiiksek
myo-inositol seviyelerinin daha iyi oosit kalitesi ve fertilizas-
yon oranlari ile iliskili olabilecegi sonucuna varmiglardir(16).
Downes CP ve arkadaslari miyo-inositol, LH sekresyonunu
etkileyen hiperinsilinemik durumu azaltan PKOS hastala-
rinda Greme fonksiyonunu iyilestirdigi gosterilmistir (17).
Bizim ¢alismamizda bu bulgularin aksine follikiler fazin 3.
Gind alinan serumda, oosit toplama giinii serumda ve foli-
kil sivisinda bakilan myo-inositol degerleri ile matur oosit,
fertilizasyon ve gebelik sonuglari arasinda iliski saptanmadi.
Foliktler fazin 3. glinl serumda ve tedavi sonrasi oosit top-
lama glinl serumda bakilan Myo-inositol degerleri tedavi
sonrasi anlamli derecede azalmistir. Ayni zamanda serum-
larda bakilan myo-inositol degerleri ile oosit toplama giini
folikul sivisinda bakilan myo-inositol degerleri arasinda her-
hangi bir korelasyon saptanmamistir.

CGalismamizda serum ve folikiler sivi Myo-inositol dizeyleri
de benzerlik gdstermemis olup serumdaki diizeyleri folikiil
sivisi diizeylerine goére anlamli derecede yiiksek saptanmis-
tir. Antioksidanlarin farkl viicut sivilarinda farkli konstras-
yonlarda oldugu daha 6nce yapilan ¢alismalarla kanitlanmis-
tir (15). Bizim buldugumuz bu sonug 6nceki galismalari des-
teklemektedir.

Calismamizda Oosit toplama glint serumda bakilan Myoino-
sitol degerlenirinin biyokimyasal gebeliklerde klinik gebelik-
lere goére anlamli derecede daha yiksek oldugu tespit edil-
mistir. Bu iliski icin hastalarin OPU glinii alinacak olan bir
serum orneginde bakilan Myoinositol degeri > 1,6555
ng/mL oldugunda %66.7 sensitivite %77.2 spesivite ile bi-
yokimyasal gebelik oranlari daha yiiksek bulunmusgtur.
Roghaye Gharaei ve arkadaslari pkoslu hastalarda astaksan-
tin takviyesinin oksidatif stres (OS) yaniti ve yardimci Ureme
teknolojisi (ART) sonuglari izerindeki etkisini arastirdigi ¢a-
lismada Ml oosit ve yiiksek kaliteli embriyo orani, astaksan-
tin grubunda plasebo grubuna kiyasla anlamli olarak artmis-
tir. Kimyasal ve klinik gebelik oranlarinda gruplar arasi an-
lamh fark bulamamislardir(18). Madalitso Chelenga ve arka-
daslarinin astaksantin varliginda kiltiire edilmis sigir oosit-
kimulis-grantloza hiicre komplekslerinin (OCGC'ler) in
vitro gelisimi Gzerindeki etkilerini degerlendirdigi calismada
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astaksantin icinde kiltire edilen OCGC'ler, in vivo olarak ge-
lisen oositlere benzeyen daha yiksek niikleer olgunlagsma
oranlarini bulmuslardir (19).

Bizim g¢alismamizda bu bulgularin aksine follikiiler fazin 3.
GUnU alinan serumda, oosit toplama gind serumda ve foli-
kil sivisinda bakilan astaksantin degerleri ile matir oosit ve
fertilizasyon degerleri arasinda iliski saptanmadi.

Folikiler fazin 3. glinli serumda ve tedavi sonrasi oosit top-
lama gilini serumda bakilan astaksantin degerleri tedavi
sonrasi anlaml fark izlenmemistir. Ayni zamanda serum-
larda bakilan astaksantin degerleri ile oosit toplama giini fo-
likil sivisinda bakilan astaksantin degerleri arasinda her-
hangi bir korelasyon saptanmamistir.

Calismamizda serum ve folikller sivi astaksantin dlzeyleri
de benzerlik gdostermemis olup serumdaki diizeyleri folikiil
sivisi diizeylerine gore anlamli derecede yiksek saptanmis-
tir. Antioksidanlarin farkh viicut sivilarinda farkl konstras-
yonlarda oldugu daha 6nce yapilan ¢alismalarla kanitlanmis-
tir(15). Bizim buldugumuz bu sonug 6nceki ¢calismalari des-
teklemektedir.

Roghaye Gharaei ve arkadaslari hastalara astaksantinin sen-
tetik bir formu verilmis olup kontrol grubuyla karsilastiril-
masi ile klinik ve kimyasal gebelik oranlarinda gruplar ara-
sinda anlamli fark bulunmamistir(18).

Calismamizda hastalarin ilk bagvuruda follikuler fazin 3.
GUnU alinan serumda bakilan Asta ksantin degerleri gebe
kalamayanlarda gebe kalanlara gére anlamli derecede daha
ylksek oldugu tespit edilmistir. Bu iliski icin hastalarin ilk
basvurularinda alinacak olan bir serum orneginde bakilan
Asta ksantin degeri <0,3035 ng/mL oldugunda %60.5 sen-
sitivite ve %41.2 spesivite ile gebelik oranlari daha iyi bulun-
mustur. Bu sonug antioksidanlarin iyilestirici etkisine ters bir
sonug olsa da; astaksantinin olumsuz gebelik sonuglarinaiilis-
kin bir esik degeri bulmus olabiliriz.

Cesare battaglia arkadaslari (2002) I-arginin takviyesinin, ivf
sikluslari sirasinda embriyo kalitesi ve gebelik tGzerine olum-
suz etkileri olabilecegi sonucuna varmislardir(20). J. Bodis ve
arkadaslarinin 2010 yilinda yaptig calismada folikller sivi-
sinda yuksek l-arginin ve metilarginin seviyelerinin, fertilize
oosit ve embriyo sayisindaki azalmayi yansittigindan Greme
fonksiyonlari Gizerinde olumsuz bir etkisi oldugu sonucuna
varmislardir (21).

Bizim calismamizda bu bulgularin aksine follikiiler fazin 3.
GuUnd alinan serumda , oosit toplama glini serumda ve foli-
kil sivisinda bakilan I-arginin degerleri ile matir oosit, ferti-
lizasyon ve gebelik sonuglari arasinda iliski saptanmadi.
Folikiler fazin 3. glinli serumda ve tedavi sonrasi oosit top-
lama glinl serumda bakilan l-arginin degerleri tedavi son-
rasi anlamli derecede ylikselmistir. Ayni zamanda follikiler
fazin 3. GlUnl alinan serumda ve oosit toplama gini se-
rumda bakilan I-arginin degerleri ile oosit toplama giinii foli-
kdl sivisinda bakilan l-arginin degerleri arasinda herhangi
bir korelasyon saptanmamistir.

Calismamizda serum ve folikiiler sivi I-arginin dizeyleri ben-
zerlik gostermis olup serumdaki diizeyleri folikil sivisi dlizey-
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leri arasinda anlamli farklilik bulunmamaktadir. Bu sonug di-
ger antioksidanlarin aksine farkli viicut sivilarinda benzerlik
gostermistir.

Bizim c¢alismamizda bu bulgularin aksine toplam gonadotro-
pin dozlari ile oosit toplama glint folikdl sivisinda ve oosit
toplama glini serumda bakilan Koenzim Q10, Myoinositol,
Asta ksantin ve L-arginin degerleri arasinda korelasyon sap-
tanmamistir.

Beglim Aydogan Mathyk ve arkadaslari FF-TAC diizeylerinin
gebelikle dogrudan iliskisi olmadigl sonucuna varmislardir.
Ancak total gonadotropin dozu ile pozitif korelasyon gozlen-
digi sonucuna varmislardir (22).

Bizim g¢alismamizda Toplam gonadotropin dozlari ile topla-
nan oosit sayilari arasinda orta derecede negatif koralasyon
izlenmistir. Toplam gonadotropin dozlari ile matir oosit sa-
yilari arasinda orta derecede negatif koralasyon izlenmistir.
Toplam gonadotropin dozlari ile déllenen oosit sayilari ara-
sinda disuk derecede negatif koralasyon izlenmistir. Bu da
doktorlarin zayif yaniti 6ngordiklerini ve yiiksek bir baslan-
gi¢c dozu sectiklerini veya bu zayif yanitlayicilarda uzun bir
yumurtalik stimilasyonunun gerekli oldugunu dusindir-
mektedir. Bu parametrelerin iliskili olmasi ¢alismamizdan
bagimsiz olarak zaten beklenen durumdur.

Sonug¢

Bu calisma, serum ve folikil sivisindaki koenzim Q10,
myoinositol, asta ksantin ve L-arginin seviyeleri ile oosit ma-
turasyonu, fertilizasyon ve gebelik oranlari arasinda anlamli
bir iliski gdstermemistir. Daha 6nce yapilan benzer ¢alisma-
larda, ¢alismaya dahil edilen hasta sayisinin ve degerlendiri-
len embriyo sayisinin fazla olmasi dikkate alindiginda elde
edilen farkh sonuglar aciklanabilir. Calismamizda goz ardi
edilen diger bilinen veya bilinmeyen faktérler de dnemli bir
rol oynayabilir.Buldugumuz sonuclarin onceki calismalarla
ortismedigi goz onlinde bulunduruldugunda galistigimiz an-
tioksidanlarin serum ve folikiiler sivi seviyelerinin oosit ma-
turasyonu, fertilizasyon ve gebelik sonuglari Gizerindeki etki-
sinin antioksidan etkisinden bagimsiz oldugunu distndir-
mektedir. Daha genis hasta populasyonlarinda daha kap-
samli molekdler diizeyde calismalar yapiimahdir.
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Abstract

Background: We aimed to determine factors affecting mortality and survival after Percutaneous endoscopic gas-
trostomy (PEG) in patients who were hospitalized in the neurology intensive care unit during the coronavirus
disease-2019 (COVID-19) pandemic.

Materials and Methods: The clinical and demographic data of 29 patients aged 18 years and older who received
PEG tube insertion during hospitalization in the Neurology Intensive Care Unit of Bursa City Hospital, Turkey,
between February 2020 and May 2021 were examined retrospectively. Patients’ demographics, clinical charac-
teristics, and survival status were recorded.

Results: We included 29 patients (16 females and 13 males) into our study. Median age was 71 (33—89) years
among survivors and 75.5 (48-90) years among those who died. The groups were similar with respect to age (p
=0.119) and sex (p = 0.806). Mortality rate after PEG insertion was 66%. Mean overall survival after PEG tube
insertion was 129.49 days (95% Cl: 91.21-167.78). Cox regression revealed that having multiple comorbidities
was associated with increased the likelihood of mortality by 2.822-fold (95% Cl: 1.001-7.968, p = 0.049).
Conclusions: These findings show that having multiple comorbidities was the most important factor associated
with mortality among PEG recipients who were admitted to the Neurology Intensive Care Unit during the COVID-
19 pandemic. Since multiple comorbidities cause shorter survival, it appears that the decision to insert PEG tubes
must be made extremely cautiously among these patients. However, more comprehensive studies should be
conducted to clarify the effect of COVID-19 on mortality rates and survival time after PEG.

Key Words: Percutaneous endoscopic gastrostomy, COVID-19 pandemic, Comorbidity, Mortality, Survival

0Oz

Amag: Koronavirus hastaligi-2019 (COVID-19) pandemisi sirasinda noroloji yogun bakim Unitesinde yatan has-
talarda Perkitan endoskopik gastrostomi (PEG) sonrasi mortalite ve sagkalimi etkileyen faktorleri belirlemeyi
amagladik.

Materyal ve Metod: Tiirkiye'de Bursa Sehir Hastanesi Néroloji Yogun Bakim Unitesinde Subat 2020 ile Mayis
2021 tarihleri arasinda yatisi sirasinda PEG tupu takilan 18 yas ve lizeri 29 hastanin klinik ve demografik verileri
geriye donlk olarak incelendi. Hastalarin demografik 6zellikleri, klinik 6zellikleri ve sagkalim durumlari
kaydedildi.

Bulgular: Calismamiza 29 hasta (16 kadin ve 13 erkek) dahil edildi. Ortanca yas hayatta kalanlar arasinda 71 (33-
89) ve olenler arasinda 75,5 (48-90) idi. Gruplar yas (p = 0.119) ve cinsiyet (p = 0.806) agisindan benzerdi. PEG
yerlestirilmesinden sonra 6lim orani %66 idi. PEG tlplinin yerlestirilmesinden sonra ortalama genel sagkalim
129.49 giindu (%95 GA: 91.21-167.78). Cox regresyonu, birden fazla komorbiditeye sahip olmanin mortalite
olasihgini 2.822 kat arttirdigini ortaya koydu (%95 GA: 1.001-7.968, p = 0.049).

Sonug: Bu bulgular, COVID-19 pandemisi sirasinda Néroloji Yogun Bakim Unitesi’ne kabul edilen ve PEG tiipii
takilan olgularda mortalite ile iliskili en dnemli faktoriin birden fazla komorbiditeye sahip olmasi oldugunu goés-
termektedir. Coklu komorbiditeler daha kisa sag kalima neden oldugundan, bu hastalarda PEG tupu yerlestirme
kararinin son derece dikkatli verilmesi gerektigi gérilmektedir. Ancak COVID-19'un PEG sonrasi 6liim oranlari ve
sagkalim siiresi Gizerindeki etkisini netlestirmek igin daha kapsamli galismalar yapilmalidir.

Anahtar Kelimeler: Perkiitan endoskopik gastrostomi, COVID-19 pandemisi, Komorbidite, Mortalite, Sagkalim
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Introduction

Enteral nutrition (EN) and parenteral nutrition (PN) are used
for nutritional support to meet the metabolic needs of pa-
tients with inadequate oral intake in the intensive care unit
(ICU). PN has various disadvantages, including intravenous
route risks, high cost, and compromise of the intestinal bar-
rier due to the inability to provide enteral stimulation. For
these reasons, EN is generally preferred over PN in patients
with a functional gastrointestinal system (1,2). Nasoenteric
nutrition is used as the first choice for EN in patients where
oral intake is not possible; however, due to various adverse
effects such as irritation, ulceration, bleeding, esophageal re-
flux and aspiration pneumonia with the use of nasoenteric
nutrition, percutaneous endoscopic gastrostomy (PEG) is
preferred, especially in patients who require EN for more
than 2—-4 weeks (2-5).

Briefly, PEG is defined as “the endoscopic placement of a flex-
ible tube to create a temporary or permanent connection be-
tween the abdominal wall and the gastric cavity to allow di-
rect passage of food into the patient's digestive tract” (6). As
mentioned previously, PEG is an important nutritional alter-
native for patients hospitalized in the ICU, especially among
those hospitalized for neurological causes. Motor neuron dis-
eases such as amyotrophic lateral sclerosis, cerebral palsy,
bulbar palsy, cerebrovascular disease, dementia, and re-
duced level of consciousness due to severe cerebral injury
are the most common neurological indications of PEG (2). In
studies exploring the frequency of mortality after PEG, it has
been reported that PEG does not increase mortality and sig-
nificantly reduces the length of stay in hospital, while the
presence of comorbidity and/or conditions necessitating PEG
insertion are associated with increased mortality and shorter
survival (7-11). Considering its effects on ICU employees
(12,13), ICU patient turnover (14,15) and patient care
(16,17), it is necessary to assess how the coronavirus disease-
2019 (COVID-19) pandemic has influenced mortality in rela-
tion with ICU-related factors among patients. One particular
concern for the field of neurology is whether the COVID-19
pandemic influenced mortality rates following PEG insertion
as this is an invasive intervention that could increase the like-
lihood of infection. Therefore, it is important to re-evaluate
mortality rates after PEG and risk factors during the pan-
demic, and to devise new measures to reduce risks associ-
ated with PEG insertion if necessary.

In this study, we aimed to identify risk factors independently
associated with mortality and survival time after PEG inser-
tion in patients who were hospitalized in the neurology ICU
during the COVID-19 pandemic.

Materials and Methods

In this study, the clinical and demographic data of 29 pa-
tients aged 18 years and older in whom PEG tube insertion
was performed during hospitalization in the Neurology ICU
of Bursa City Hospital, Turkey, between February 2020 and
May 2021, were examined retrospectively. The study was
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initiated with the approval of Clinical Research Ethics Com-
mittee of Bursa City Hospital, and was carried out in accord-
ance with the principles of the Declaration of Helsinki. In-
formed consent was obtained from patients or legal proxy
decision makers.

Data collection

Age, sex, primary disease, comorbidities, number of PEG
tubes used, causes of delays in PEG insertion, time until PEG
insertion after hospitalization (days), length of stay in hospi-
tal before and after PEG, cause of death and its place (in-hos-
pital, after discharge), complications that may be associated
with PEG, and information regarding invasive mechanical
ventilation and overall survival were obtained from hospital
records. Covid-19 pneumonia was considered as a separate
comorbidity.

Patient selection

As the criteria for PEG tube insertion, it was determined that
oral intake would not be taken for at least 4 weeks or later,
or that oral intake was not taken for 4 weeks or more and
consent was obtained from the patients or their legal proxy
decision makers (5). PEG tube was inserted in 29 patients
who met these criteria. Insertion of the PEG tube after 4
weeks was determined as a delay. Mortality related to the
PEG procedure (during and after the procedure) and mortal-
ity due to the complications of the procedure were defined
as PEG-related mortality.

PEG tube insertion

Informed consent for PEG insertion was obtained by
healthcare professionals based on consent from patients or
legal proxy decision makers. In patients receiving warfarin
due to thromboembolic complication risks, treatment was
discontinued 5 days before the PEG procedure and bridging
treatment was carried out with low molecular weight heparin
(LMWH) or unfractionated heparin (UFH). LMWH was discon-
tinued 8 hours prior to the PEG procedure; UFH infusion was
stopped 6 hours before PEG and was restarted 6 hours after
the procedure was completed (18). For peristomal infection
and septic complications prophylaxis, 1 gr of cefazolin was
administered intravenously 30 minutes before the proce-
dure. The patients were placed on their backs. PEG tube was
used in all patients.

After appropriate sedation, analgesia and local anesthetic ap-
plication, the abdominal skin was disinfected with an appro-
priate disinfectant, oral secretions were aspirated, and the
oropharyngeal cavity was disinfected with an appropriate an-
tiseptic solution. The Pull-through method was utilized for all
procedures (11). Esophagogastroduodenoscopy was per-
formed to widen the gastric wall with maximum air/carbon
dioxide insufflation. The needle insertion site (targeted as the
lower part of the stomach) was determined via gastroscopic
transillumination together with palpation. A needle was in-
serted through the skin into the stomach from this site. Then,
a guidewire was introduced into the stomach and fixed with
an endoscopic clamp or forceps. The endoscope was then
slowly withdrawn until the guidewire was visible in the pa-
tient's mouth and it was fixed to the PEG tube. The PEG tube
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was inserted with the aid of the guidewire, ensuring that it
reached its target position through the stomach. Control en-
doscopic imaging was performed. Feeding from PEG was ini-
tiated six hours after successful procedures (6,19).
Statistical analysis

All analyses were performed on the SPSS software (version
21, IBM, Armonk, NY). We used Q-Q and histogram plots to
assess the distribution characteristics of continuous varia-
bles. Data are given as median (minimum - maximum) for
continuous variables as deemed necessary by non-normal
distributions in continuous variables, while frequency and
percentage values were depicted for categorical variables.
Since continuous variable distributions were non-normal, the
Mann-Whitney U test was employed for comparisons be-
tween groups. Categorical variables were analyzed with ap-
propriate chi-square tests or the Fisher’s exact test. Survival
times were calculated with the Kaplan Meier method. Inter-
group comparison of survival times were performed with the
Log rank test. Cox regression analysis (forward conditional
method) were performed to determine significant prognostic
factors associated with mortality. Two-tailed p-values of less
than 0.05 were considered statistically significant.

Results

We included 29 patients (16 females and 13 males) into our
study. Median age was 73 (range 33-90) years in the study
group; survivors had a median age of 71 (33-89), while those
who died had a median age of 75.5 (48—90) years. There were
no significant differences between the surviving and mortal-
ity groups in terms of age (p =0.119) and sex (p = 0.806). The

Survival Following Percutaneous Endoscopic Gastrostomy

groups were also similar with regard to primary disease (cer-
ebrovascular disease: p = 0.192, Alzheimer / dementia: p =
0.573, amyotrophic lateral sclerosis: p = 0.448), comorbidi-
ties (diabetes mellitus: p = 0.697, hypertension: p = 0.396,
heart disease: p = 1.000, pneumonia / COVID-19: p = 0.185),
number of comorbidities (p = 0.185), complications (p =
1.000), number of PEG tubes (p = 1.000), delay in PEG inser-
tion (p = 1.000), length of stay in hospital before PEG tube (p
=0.051), length of stay in hospital after PEG tube (p = 1.000),
and total length of stay in hospital (p = 0.357) (Table 1).

The mortality rate after PEG was 66%. Mean overall survival
time after PEG tube insertion was 129.49 (95% Cl: 91.21 -
167.78) days. Survival was significantly shorter in patients
with multiple comorbidities than in patients with a single
comorbidity (p = 0.041). There were no significant differ-
ences between the groups in terms of survival times with re-
gard to age (p = 0.145), sex (p = 0.631), diabetes mellitus (p =
0.202), hypertension (p = 0.318), heart disease (p = 0.653),
pneumonia / COVID-19 (p = 0.079) and delay in PEG tube in-
sertion (p = 0.682) (Table 2, Figure 1, Figure 2).

We performed cox regression analysis to determine signifi-
cant prognostic factors of the mortality and found that hav-
ing multiple comorbidities (22) was a poor prognostic factor.
Patients with multiple comorbidity had 2.822-fold greater
risk of death than those without (HR: 2.822, 95% CI: 1.001 -
7.968, p = 0.049). Other variables included in the model, age
(p =0.326), sex (p = 0.602), diabetes mellitus (p = 0.988), hy-
pertension (p = 0.741), heart disease (p = 0.460), pneumonia
/ COVID-19 (p =0.338), delay in PEG tube insertion (p = 0.499)
and time until PEG tube insertion after hospitalization (p =
0.052) were found to be non-significant (Table 3).
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Figure 1. Overall survival plot
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Figure 2. Overall survival plot with regard to number of comorbidities
Table 1. Summary of patient characteristics with regard to mortality
Status
Alive (n=13) Exitus (n=16) Total (n=29) p
Age 71(33-89) 75.5 (48 - 90) 73 (33 - 90) 0.119
Sex
Female 8(61.54%) 8 (50.00%) 16 (55.17%) 0.806
Male 5 (38.46%) 8 (50.00%) 13 (44.83%) :
Diagnosis V)
Cerebrovascular disease 11 (84.62%) 16 (100.00%) 27 (93.10%) 0.192
Alzheimer / Dementia 2 (15.38%) 1(6.25%) 3(10.34%) 0.573
Amyotrophic lateral sclerosis 1(7.69%) 0 (0.00%) 1(3.45%) 0.448
Comorbidities (¥
Diabetes mellitus 3(23.08%) 5(31.25%) 8(27.59%) 0.697
Hypertension 6 (46.15%) 11 (68.75%) 17 (58.62%) 0.396
Heart diseases 5 (38.46%) 7 (43.75%) 12 (41.38%) 1.000
Pneumonia / COVID-19 4 (30.77%) 10 (62.50%) 14 (48.28%) 0.185
Number of comorbidities
Single 9 (69.23%) 6 (37.50%) 15 (51.72%) 0.185
Multiple 4(30.77%) 10 (62.50%) 14 (48.28%) :
Complication
Bleeding / Leakage 1(7.69%) 2 (12.50%) 3(10.34%) 1.000
Other 0 (0.00%) 0 (0.00%) 0 (0.00%) ’
Number of PEG tubes
1 13 (100.00%) 15 (93.75%) 28 (96.55%) 1.000
2 0 (0.00%) 1(6.25%) 1(3.45%) ’
Delay in PEG insertion ) 7 (53.85%) 8 (50.00%) 15 (51.72%) 1.000
Family approval 4 (30.77%) 3(18.75%) 7 (24.14%) 0.667
Pneumonia / COVID-19 3(23.08%) 7 (43.75%) 10 (34.48%) 0.433
Sepsis / Infection 1(7.69%) 1(6.25%) 2 (6.90%) 1.000
Length of stay in hospital, before PEG tube 23 (10- 88) 18.5 (7 - 56) 20 (7 - 88) 0.051
Length of stay in hospital, after PEG tube 28 (14 - 57) 30(2-118) 28 (2-118) 1.000
Length of stay in hospital 74 (25-123) 49.5(15-174) 59 (15-174) 0.357
Time between PEG tube and death - 42 (2-120) 42 (2 -120) N/A
Time between hospitalization and death - 60.5 (16 - 174) 60.5 (16 - 174) N/A
Cause of death
Myocardial infarction - 7 (43.75%) 7 (43.75%) N/A
Pneumonia / COVID-19 - 11 (68.75%) 11 (68.75%) N/A
Sepsis / Infection - 7 (43.75%) 7 (43.75%) N/A
Location of death
In hospital - 14 (87.50%) 14 (87.50%) N/A
After discharge - 2 (12.50%) 2 (12.50%)

Data are given as mean * standard deviation or median (minimum - maximum) for continuous variables according to normality of distribution and
as frequency (percentage) for categorical variables. (1) Patients may have more than one of the below.
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Table 2. Survival times after PEG tube insertion (days) with Kaplan Meier method and comparisons of groups with the Log rank test

n Exitus Mean (95% Cl) p

Overall survival 29 16 129.49 (91.21 - 167.78) N/A
Age
<70 9 3 175.08 (109.46 - 240.70) 0.145
>70 20 13 108.19 (65.20 - 151.17) ’
Sex
Female 16 8 137.54 (84.63 - 190.46) 0631
Male 13 8 118.58 (63.98 - 173.18) ’
Diabetes mellitus
Absent 21 11 141.79 (99.20 - 184.39) 0.202
Present 8 5 74.38 (23.98 - 124.77) ’
Hypertension
Absent 12 5 155.61 (94.38 - 216.84) 0.318
Present 17 11 109.28 (63.70 - 154.85) ’
Heart diseases
Absent 17 9 133.43 (85.87 - 181.00) 0.653
Present 12 7 122.26 (61.58 - 182.94) ’
Pneumonia / COVID-19
Absent 15 6 162.24 (108.53 - 215.95) 0.079
Present 14 10 79.70 (47.80 - 111.61) ’
Number of comorbidities
Single 15 6 165.66 (114.53 - 216.78) 0.041
Multiple 14 10 73.03 (41.69 - 104.37) )
Delay of PEG tube
Absent 14 8 121.54 (63.75 - 179.33) 0.682
Present 15 8 134.55 (84.41 - 184.69) )
ClI: Confidence interval
Table 3. Significant factors associated with mortality, Cox regression analysis

95.0% Cl for Exp(6)

8 Coefficient Std Error P Exp(8)

Lower Upper

Multiple comorbidity 1.038 0.530 0.049 2.822 1.001 7.968

Cl: Confidence interval

Other parameters added to the model, age (p = 0.326), sex (p = 0.602), diabetes mellitus (p = 0.988), hypertension (p = 0.741), heart disease (p =
0.460), pneumonia / COVID-19 (p = 0.338), delay in PEG tube insertion (p = 0.499) and time until PEG tube insertion after hospitalization (p = 0.052),

were found to be non-significant

Discussion

Although enteral nutrition can be delayed up to the tenth
day (beginning of severe protein catabolism) in patients re-
quiring enteral feeding, early administration of enteral nu-
trition is necessary to ensure adequate nutrition in patients
with insufficient oral intake. Thus, PEG should be considered
in patients with inadequate oral intake given that they have
a functional gastrointestinal tract and if it is safe to sustain
gastrointestinal tube placement (2). The number of patients
who can medically benefit from PEG placement is quite high,
however, post-PEG deaths and their causes and appropriate
patient selection for PEG are subjects of interest (19-21).
Risk for increased likelihood of COVID-19 infection or other
problems (including sustainability of PEG) in such patients is
a factor that should be assessed with regard to its influence
on post-PEG mortality. According to the results we obtained
in this study, COVID-19 was not significantly associated with
mortality or length of survival among PEG recipients admit-
ted to the Neurology ICU. Cox regression revealed that the
only factor independently associated with increased mortal-
ity risk after PEG insertion during the COVID-19 pandemic

was having multiple comorbidities. Also, patients with mul-
tiple comorbidities were found to have shorter survival com-
pared to those with a single comorbidity.

PEG is considered a minimally invasive procedure requiring
easily accessible instrumentation and does not necessitate
general anesthesia (6). Studies examining mortality rates
and causes, factors affecting survival time and the effects of
PEG on survival have often yielded similar results. In one
study, 30-day survival percentage after PEG was 11.4%, 365-
day survival percentage was 47.1%, and mean survival time
was 110 days. It was emphasized that none of the deaths
had occurred due to PEG placement (8). Schneider et al. re-
ported a 10% 30-day mortality rate after PEG regardless of
the PEG procedure and its complications, and they empha-
sized that opening PEG for neurological reasons increased
this rate (22). Survival analysis of 268 PEG recipients in a ret-
rospective cohort showed an early mortality rate of 5.2%
and a median survival of 801 days after PEG (23). Arora et al.
showed that each year of increase in age increased risk of
death by 1% among PEG recipients (24). In another study,

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2023;20(1):218-225.

DOI: 10.35440/hutfd.1188554

222



Bereketoglu and Haki

being older than 75 years was defined as a predictive factor
for early death (1 month after PEG insertion). In the same
study, the presence of at least three additional risk factors
(among congestive heart failure, kidney failure, urinary tract
infection, previous aspiration, chronic lung disease, coag-
ulopathy, pulmonary circulation disorders, metastatic can-
cer and liver disease) was found to cause a 6-fold increase in
the likelihood of death within 1 month when compared to
patients without any of these risk factors (10). Interestingly,
our study showed that having more than one comorbidity
significantly shortened survival and increased mortality risk
compared to those with a single comorbidity, which appears
to be in support of the aforementioned study —despite lim-
ited patient count.

With respect to the effects of specific diseases, patients with
head and neck cancer were shown to have a higher risk of
procedure-related death following PEG compared to other
patient populations (25). The influence of PEG on the sur-
vival of dementia patients has also been examined; how-
ever, results did not show a difference between patients
with and without PEG insertion (26). The benefits of PEG
feeding in patients over 80 years of age with comorbidities
such as diabetes and advanced dementia remain unclear
(27,28). In a prospective study of 484 patients who had PEG
implantation for various reasons, it was reported that 18%
of all patients died within 2 months after PEG placement,
while short-term mortality rate was 22% in the neurological
disease group. In addition, although complications after PEG
increase the short-term mortality rate, it was emphasized
that the most important factor in mortality is underlying dis-
ease(s) that create the need for PEG, especially cancer and
neurological diseases (11). In another study, it was demon-
strated that the combination of low albumin and high C-re-
active protein levels predicted a high risk of early death after
PEG (29). Multivariate regression analysis results of a com-
prehensive study of 1234 PEG implanted patients showed
that low BMI, low serum albumin levels, and active cancer
were independent risk factors for deaths occurring within 60
days (30). In another retrospective study, protein malnutri-
tion, documented infection prior to the procedure, or cardi-
ovascular disease were not found to be associated with mor-
tality or complications (9). In a population-based study con-
ducted in the USA, it was reported that 10.8% of 181.196
patients who underwent PEG died during hospitalization.
According to the multivariate analysis results of this study,
presence of CHF, chronic lung disease, kidney failure, coag-
ulopathy, pulmonary circulation disorders, metastatic can-
cer, liver disease, and fluid and electrolyte disorders in-
crease the risk of death after PEG, and conversely, diabetes,
obesity, deficiency anemia, hypertension, stroke, other neu-
rological disorders, psychoses and the presence of depres-
sion were shown to be independently associated with de-
creased mortality (24). In our study, the overall mortality
rate after PEG was 66%, and the mean overall survival of
these patients was 129 days. The reason for higher mortality
rate compared to other studies may be caused by the low
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number of patients. The current study showed that the only
significant prognostic factor associated with mortality was
having multiple comorbidities. When assessing the risk of
death after PEG, we cannot ignore that the mortality risk of
many patients who require PEG is higher than that of indi-
viduals with comorbidities but do not require PEG. Although
it has not been universally proven that PEG feeding reduces
the risk of aspiration pneumonia or long-term mortality and
produces better outcomes in weight control compared to
nasogastric tube feeding, the endoscopic procedure is
thought to be more effective and safer than nasogastric
tube feeding (6).

A significant portion of COVID-19 patients were followed in
ICUs due to respiratory failure. Gastric tubes were initially
used for enteral feeding in these patients, but PEG insertion
is recommended in patients with continued need after 2-4
weeks (1-3,5). However, as a natural consequence of the
pandemic, PEG insertion may be delayed for various reasons
such as the use of therapeutic anticoagulation and the delay
in obtaining consent, both in COVID-19 patients and in other
indications requiring PEG insertion (31-33). The effect of this
delay on mortality after PEG was not found to be significant
in the present study. In a retrospective cohort, it was shown
that there was no significant difference between early PEG
tube insertion (within 14 days) and late insertion (after 14
days) in terms of 30-day mortality and complications, but
early PEG was associated with a shorter length of stay (7).
Reddy and colleagues compared the outcomes of early (7
days post stroke) and late PEG (>7 days post stroke) in stroke
patients. They showed that, hospital length of stay was sig-
nificantly shorter in patients with early PEG tube placement
(9). In our study, although there was no statistically signifi-
cant relationship between PEG delay and mortality and sur-
vival time, it should be emphasized that pneumonia due to
COVID-19 may be a primary cause of PEG delay. Demon-
strating the harms of PEG delay with more detailed studies
including a greater number of patients can elucidate the im-
portance of this COVID-19-related problem.

Our study has some limitations. First, being a retrospective
study, patient assessments were reliant upon accurate rec-
ord-keeping which may have been problematic during the
COVID-19 pandemic because of extreme workloads. Second,
the small number of participants and the fact that it was a
single-centered study limits the generalizability of the re-
sults. Finally, lack of a control group and a scoring system to
assess the general health status of patients are omissions
that could have affected the comparison of groups. In order
to confirm the results of this study, more comprehensive
studies with a multicenter, prospective design that include
stratified patient groups are needed.

Conclusion

Our study, which was conducted during the COVID-19 pan-
demic in a Neurology ICU, showed that having multiple
comorbidities was associated with shorter survival and was
an independent risk factor for mortality. Due to the low
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long-term survival rates of patients with various comorbidi-

ties,

this should be taken into account when making the de-

cision for PEG use, especially during the COVID-19 pan-
demic. However, more comprehensive studies should be
conducted to clarify the effect of COVID-19 on mortality
rates and survival time after PEG.
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Kaph ve Kapli Olmayan Oksijenatorlerde

Kardiopulmoner Sistemlerin Antioksidanlar Uzerine Etkileri
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Amag: Kardiyopulmoner Bypass'ta (KPB) kapl ve kapl olmayan sistemlerin antioksidanlar tzerin-
deki etkilerine ve elde ettigimiz bilgiler dogrultusunda klinik uygulamalarda olasi cerrahi yontem-
lere katki saglamayi amagliyoruz.

Materyal ve metod: Acik kalp cerrahisi ameliyatina dahil edilen 15 kapli ve 15 kapl olmayan oksi-
jenatorden; toplam 30 hastadan anestezi, pompa girisi, kros klemp baslangici, kros klemp sonu,
pompa sonu olmak tzere 5 farkli zamanda alinan kan galismaya dahil edildi.

Bulgular: Demografik verilere gére calismaya dahil edilen kapli oksijenatérler (grup 1) ve kapli ol-
mayan oksijenatorler (grup Il) olarak; 63.3'U kadin, 36.7'si erkek olmak tzere 30 hastaya islem uy-
gulandi. Hasta gruplarinin klemp siresi, toplam antioksidan kapasitel ve 3 (TAOK1, TAOK 3), he-
moglobin (Hgb), hematokrit (Hct) ve trombosit (PIt) degerleri cinsiyete gbre gruplar arasinda an-
lamh farklilik géstermedi (p>0,05) ).

Sonug: Kardiyopulmoner Bypass (KPB) sirasinda kapli ve kapl olmayan preoperatif, intraoperatif
ve postoperatif donemde Hgb, Hct ve Plt ve TAOK degerlerini etkilemedigi sonucuna varildi.

Anahtar Kelimeler: Kardiopulmoner Bypass, Kalp-Akciger Makinesi, Total Antioksidan Kapasite,
Kapli ve Kapsiz Oksijenatorler

Abstract

Background: We aim to contribute to the effects of coated and uncoated systems on antioxidants
in Cardiopulmonary Bypass (CPB) and to possible surgical methods in clinical applications in line
with the information we have obtained.

Materials and Methods: Blood taken at 5 different times including anesthesia, pump entry, cross-
clamp start, cross-clamp end, pump end from a total of 30 patients from 15 coated and 15 non-
coated oxygenators included in open heart surgery surgery were included in the study.

Results: As coated oxygenators (group |) and uncoated oxygenators (group Il) included in the study
according to demographic data; Thirty patients, 63.3 female and 36.7 male, underwent the proce-
dure. Cross-clemp duration, total antioxidant capacityl and 3 (TAOK1, TAOK 3), hemoglobin (Hgb),
hematocrit (Hct) and platelet (Plt) values of the patient groups according to gender were not sig-
nificantly different between the groups (p>0.05).

Conclusions: It was concluded that coated and uncoated systems during Cardiopulmonary Bypass
(CPB) did not affect Hgb, Hct, Plt and TAOK values in the preoperative, intraoperative and posto-
perative periods.

Key Words: Cardiopulmonary Bypass, Heart-Lung Machine, Total Antioxidant Capacity, Coated
and Uncoated Oxygenators
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Erséz ve ark.

Giris

Kalp ve akcigerlerin gorevlerinin viicut disinda bir cihaz va-
sitasiyla gecici olarak yapilmasi islemine Kardiyopulmoner
Bypass (KPB) denir. Bu teknik cesitli organ ve sistemlerde
farkli oranlarda fonksiyon bozukluklarina yol agsa da; son
yillarda kardiyovaskiiler patolojilerin cerrahi olarak onaril-
masina imkan veren ve segenegi olmayan bir yontemdir
(1).

CPB siklikla tercih edilse de bazi yan etkiler de gorilmekte-
dir. Miyokardiyal koruma yontemlerinden biri olan KBP'de
aort klempinin neden oldugu iskemi/reperfiizyon hasari
(IRH) denilen uzun streli inotropik ve mekanik destege ih-
tiyaci olan postoperatif fonksiyon bozukluklari hala basgos-
termektedir. Yani sistemin avantajlari oldugu kadar deza-
vantajlari da var. Mitokondriyal disfonksiyon, cok gesitli
olaylar yoluyla hiicre canliligini etkiler. ATP sentezinin kaybi
ve ATP'nin hidrolizinin artmasi, iyonik homeostazin (6zel-
likle Ca*?) bozulmasi, ROS olusumu ve proapoptotik prote-
inlerin salinmasi, geri donlsiimsiiz hasara neden olan te-
mel faktorler olarak kabul edilir (2).

Serbest radikaller; antioksidanlar tarafindan kontrol edilen
cok kisa yari dmdrleri olan, normal metabolik olaylar sira-
sinda veya ¢ok cesitli nedenlerle ortaya gikabilirler. Serbest
radikaller, proteinler, amino asitler, lipitler, serbest yag
asitleri, karbonhidratlar, zarlar ve nikleotidler gibi tiim
hiicre bilesenleri ile etkileserek oksidatif strese neden olur-
lar (3). Oksidatif stres, artan ROS’ un tretimi ve/veya viicu-
dun dogal antioksidan savunma sistemlerinin azalmasi le-
hine dengesizliktir (4).

Reaktif oksijen tirlerinin seviyelerini kontrol altinda tut-
mak ve verebilecekleri zarari nlemek i¢in viicutta birgok
savunma mekanizmasi vardir (5). Antioksidanlar baska bir
molekiliin oksidasyonunu engelleyerek insan viicudunu
serbest radikallerden ve ROS etkilerinden koruyarak hayati
rol oynarlar (6). Antioksidanlar ilk olarak, metabolik strec-
lerde lretilen serbest radikalleri dengeleme gorevini stle-
nir (7).

Calismamizda serbest oksijen radikallerinin olusumu ve bu
radikallerin organizmada neden oldugu oksidatif hasar in-
celenerek, kapl ve kapl olmayan CPB sistemlerinin antiok-
sidanlar tzerindeki etkileri incelenmistir.

Materyal ve Metod

Calisma ve Kontrol Grubunun Olusturulmasi
Universitemizin Tip Fakiiltesi Etik Kurul izni (16.05.2007 ta-
rihli, 04 nolu oturum, HRU.0.01.00.00.101.5/56 sayili karar)
ve yazili onami alindiktan sonra acik kalp ameliyati olacak
30 hasta (15-75 yas arasi) galismaya alindi. Kendi aralarinda
randomize iki grup olusturuldu. Gruplara; grup | kaph oksi-
jenator, grup Il kaph olmayan oksijenator adi verildi. Anes-
tezi, pompa girisi, kross klemp baslangici, kross klemp bitisi,
pompa bitisi olmak tzere 5 farkli zamanda alinan kan or-
nekleri dahil edildi.

Calisma Kanlarinin Hazirlanmasi

Anestezi, pompa giris, cross- clemp baslangig, cross- clemp
bitis, Pompa bitis olmak tizere 5 farkli zamanda heparinli

Kardiopulmoner Sistemlerde Oksijenatérlerin Etkileri

jelsiz tUplere alinan kanlar santrifiij edildi. Plazma kismi
ependorflara konularak -80 °C' de saklandi. Saklanan bu se-
rumlar ¢alisma giiniinde ¢ikarilarak ve oda sicakliginda ¢o-
zalda.

Istatistiksel Analiz

Sonuglar ortalama (ort) + standart sapma (ss) olarak verildi.
istatistiksel analizlerde parametrik olmayan istatistiksel
analizler kullanildi. Birbirinden bagimsiz iki grup arasindaki
farkin karsilastirilmasinda Mann-Whitney testi, li¢ grubun
karsilastiriimasinda Kruskal-Wallis testi kullanildi. Stirekli iki
olgu arasindaki speanmen, korelasyon testi ile incelendi.

Bulgular

Demografik Veriler

Calismamiza Grup | (kapli oksijenatoérler) ve Grup Il (kapsiz
oksijenatorler) kadin ve erkek olmak lizere totalde 30 hasta
katilmistir. Gruplarin cinsiyete gore dagilimi yas ve boy-kilo
indeksi (BMI) ortalamalari tabloda verilmistir (Tablo 1)

Tablo 1. Hastalarinin cinsiyet (x2), yas ve BMI (Ort + SS) De-
giskenler gore dagilimi

Kadin Erkek Yasg BMI

_ (%)12 (%)3 435 248

Grup 1 (n=15) (80.0) (20.0) +16.6 | (5.3)

] (%)7 (%)8 482 26.0

Grupll(n=15) | o) | (s3.0) | (19.4) | (3.9)
Toplam (n=30) (61393) 11 (36.7)

x? =3.589;1,0.064 Ort (sd) =-0.686;1,0.512 0.062,;1,;0.803

Hemoglobin (Hgb), Hemotokrit (Htc) Ve Platelet (PIt) De-
gerlerinin Karsilastirilmasi

Hastalarin grup ve cinsiyet ortalamalarina gore Hgb, Hct ve
Plt degerleri tablolarda verildi. Tabloda gorildigi gibi Hgb,
Hct ve PIt degerleri gruplara ve cinsiyet ortalamasina goére
istatistiksel analizlerinde anlamli fark bulunmadi (p> 0.05)
(Tablo 2, 3 ve 4)

Gruplarin TAOK Seviyelerine Gore Gruplar Arasinda Karsi-
lastiriimasi

Hasta gruplarina gore TAOK 1 ve TAOK 3 degerleri, Tablo
V’ te verilmistir. Tabloda izlendigi gibi, gruplara gére TAOK
1ve TAOK 3 degerleri arasinda istatistiksel analizlerinde an-
lamh farkhlik gérilmemistir (p> 0.05).

Gruplarin TAOK Seviyelerinin Cinsiyete Gore Karsilastiril-
masi

Hasta gruplarinin cinsiyetlerine gére TAOK 1 ve TAOK 3 de-
gerleri tablo VI, VII’ te verilmistir. Tabloda gorildugu gibi,
gruplarin cinsiyete gére TAOK 1 ve TAOK 3 degerleri ara-
sinda anlaml farkhhk saptanmamistir (p> 0.05).

Gruplarin Cross-Clemp Siirelerine Gére Karsilastirilmasi
Gruplara gore cross-clemp degerleri, Tablo VIII’ da gosteril-
mistir. Tablodan da gorildtgi gibi, gruplara gore cross-
clemp degerleri karsilastirildiginda aralarinda anlamh bir
farkhhk bulunmadi (p> 0.05).
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Tablo 2. Gruplara gore hastalarin Hgb, Hct, Plt degerleri (Ort + SS) (p> 0.05)
HGB

Preoperatif intraoperatif Postoperatif

Grup I ((n=15) 12.43+ 1.52 11.09+ 1.67 10.42 + 0.96
Grup Il (n=15) 13.67 +2.18 11.03+2.78 10.43+2.17
HTC
Grup | ((n=15) 37.41 4.06 33.5+4.86 31.1+2.89
Grup Il (n=15) 39.1+5.21 33.18+7.73 31.6+6.04
PLT

Grup | ((n=15) 291.26 £ 106.55 232.23 +£104.19 182.56 +48.59
Grup Il (n=15) 272.66 + 65.64 216.46 + 111.27 193.26 + 101.23

Tablo 3. Tiim hastalarin total Hct, Hgb, PIt degerleri (Ort + SS) (p> 0.05)

Preoperatif intraoperatif Postoperatif
Htc (n=30) 38.25+4.67 33.35+6.35 31.36 £ 4.66
Hgb (n=30) 13.05 +1.95 11.06% 2.25 10.27 £ 1.65
Plt (n=30) 281.96+87.46 224.35+106.22 187.91+78.21

Tablo 4. Cinsiyete gore hastalarin Hgb, Hct, Plt degerleri (Ort £ SS) (p> 0.05)

HGB Preoperatif intraoperatif Postoperatif
Kadin 19+14.4 19+14.3 19+ 17.0
Erkek 11+17.3 11+17.4 11+12.8
HCT

Kadin 19+14.5 19+13.3 19+ 16.8
Erkek 11+17.1 11+19.1 11+13.1
PLT

Kadin 19+16.8 19+15.8 19+ 16.2
Erkek 11+13.0 11+14.8 11+14.2

Tablo 5. Gruplarin TAOK 1 ve TAOK 3 degerleri karsilastirmasi (Ort + SS) (p> 0.05)

TAOK 1 TAOK 1 TAOK 3 TAOK 3
Grup | (n=15) Grup Il (n=15) Grup | (n=15) Grup Il (n=15)
Bypass Oncesi 0.2+0.02 0.2+0.01 1.4+3.06 0.2+0.02
Pompa Giris 0.2 £0.01 0.2 £0.00 0.4£0.12 0.5+0.12
A.Clemp Giris 0.2 £0.01 0.2£0.02 0.5%0.10 0.5+0.20
A.Clemp Cikis 0.2+0.02 0.2+0.02 0.5+0.13 0.5+£0.17
Pompa Cikis 0.2+0.01 0.2+0.01 0.5+0.10 0.5+ 0.17

Tablo 6. Grup I’ in cinsiyete gére TAOK 1 ve TAOK 3 degerlerinin (Ort + SS) (p> 0.05)

K/E TAOK 1 Grup | (K) TAOK 1 Grup | (E) TAOK 3Grup | (K) TAOK 3Grup | (E)
Bypass Oncesi 12+7.4 3+10.3 12+7.0 3+11.6
Pompa Girig 12+7.7 3+9.0 12+7.0 3+11.6
A.Clemp Giris 12+8.1 3+73 12+6.6 3+13.3
A.Clemp Cikis 12+7.0 3+11.8 12+8.0 3+7.6
Pompa Cikis 12+8.5 3+56 12+7.0 3+12.0

Tablo 7. Grup II’ nin cinsiyete gore TAOK 1 ve TAOK 3 degerleri (Ort + SS) (p> 0.05)

K/E TAOK1Grupll (K) TAOK1Grupll(E)  TAOK 3 Grup Il (K) TAOK 3 Grup Il (E)
Bypass Oncesi 7+7.1 8+8.2 7+7.4 8+8.5
Pompa Giris 7+84 8+7.6 7+8.1 8+7.8
A.Clemp Giris 7 +10.0 8+6.2 7+6.2 8+9.5
A.Clemp Cikis 7+9.3 8+6.8 7t6.1 8+9.6
Pompa Cikig 7+7.5 8+8.3 7+7.2 8+8.6
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Tablo 8. Gruplarin cross-clemp degerleri (Ort £ SS)

Gruplar Ortalama + sd
Grup | 37.3+216
Grup Il 40.7 £13.5
Z=-1.059,;0.305

Tartisma

Kalp hastaliklari ginimizde kitlelerde en sik goriilen hasta-
liklar arasinda yer almaktadir (8). Kalp ameliyatlarinda ekst-
rakorporeal dolasimi saglayan kalp ve akcigerin gorevini Ust-
lenen Kalp-Akciger Makinesi'nin (CAM) gelistiriimesinde ¢cok
ileri bir diizeye gelinmistir. Mimkiin oldugu kadar insan fiz-
yolojisine benzetilerek optimum kosullari olusturmak ve sis-
temik komplikasyonlari en aza indirmek icin ¢alismalar siir-
mektedir (9).

Akademik galismalarda CBP akis paterninin hemolize etkisi
lizerine arastirmalarda genellikle serbest hemoglobin 6l-
¢limlerine dayanmaktadir. Ekim ve ark.'nin yaptigi calismada
postopreatif kanama nedeninin sadece KPB siiresi degil, yi-
zey alaninin kiiglik olmasi, yashlik, kronik bébrek hastaliklari,
internal mammarial arter (IMA) grefti kullaniimasi ve distal
anastamoz sayisinin arttigi durumlarda ameliyat sonrasi dre-
naj oldugu analiz edilmistir. Ayrica resternotomi yapilan has-
talara uygulanan anormal pihtilagsma testlerinin bir diger ne-
deni de ameliyat 6ncesi donemde aspirin ve antikoagilan
kullanimina devam edilmesidir. KPB sliresinin uzun olmasi
beklenen durumlarda perfiizyon devrelerinin se¢ciminde al-
biimin kapli devrelerin kullanilmasinin postoperatif drenaja
olumlu etki edecegi bildirilmistir (10).

Yapilan bir ¢alismada serbest Hgb diizeyi olduk¢a anlamli
artmis, fakat degerleri gruplar arasinda benzerdir (11). Ser-
best Hgb diizeylerindeki artis; KAM’ in olusturdugu basing,
intraoperatif verilen sivilara bagh hemodillsyon ve hipoter-
minin sebebiyet verdigi eritrosit frajilite artisi ile hemolizden
kaynaklandigini gostermistir (12).

Kim ve arkadaglari, KPB‘ da hematolojik parametrelerden
Hgb, Hct ve Plt degerlerine bakmislar ve bu degerlerin dis-
tugina fakat bu sonuglarin anlamh olmadigini bulmuslardir
(23).

Alkan ve ark. CPB sirasinda olusturduklari her iki grupta da
Hct ve PIt degerlerinin distigiini gosterdiler (14,15).
Calismamizda hematolojik parametreler agisindan degerlen-
dirdigimiz her iki grupta da hematokrit ve hemoglobin de-
gerlerinin distigu, PLT degerlerinde degisiklik olmadigi go-
raldd. Ancak anlamli bir sonug bulunmadi. CPB'de hemolizi
onlemek icin yapilan hemodilasyon sonucunda hematokrit
ve hemoglobin degerleri diismektedir. Yapilan arastirma-
larda KPB' ta hematokrit degerleri ve hemodiliisyonel etki ile
perioperatif morbidite ve mortalite arasinda dogrudan iligki
gorilmustir (16,17). Hemodillisyon etkisi sonucunda do-
kuya Oz2dagiliminda azalma olmaktadir (18).

Asiri inflamatuar yanit, hemoliz, trombosit disfonksiyonu ve
tromboliz, tiketim koagllopatisi EKD' nin tabiati geregidir
(19). Oksijenatoriin ylzey alani giderek azalsa da, yine de ya-
banci cisim reaksiyonundan énemli 6l¢tide sorumludur. Ay-

Kardiopulmoner Sistemlerde Oksijenatérlerin Etkileri

rica, standart kalp ameliyatlarinda kullanilan gercek memb-
ran tasimayan oksijenatorlerde dogrudan kan hava temasi
hemolizi 6nemli 6l¢lide artirmaktadir (20).

CPB sistemleri, biyouyumluluklarini iyilestirmek ve kan-doku
etkilesimlerinin olumsuz etkilerini azaltmak icin cesitli bile-
sikler kullanilarak kaplanir. Heparin kapli devreler biyou-
yumlulugu iyi olan Urtinlerden biridir (21,22).

Heparin kaph sistemler, muhtemelen CPB sirasinda kan-ma-
teryal etkilesimini en aza indirerek akut ve ge¢ inflamatuar
yaniti baskilar (23). Heparin kaplamalar KPB igin yararli olsa
da bazi sakincalari vardir. Heparin kaplama, 6zellikle iyonik
bag tipi, uzun sireli kullanim sirasinda kan dolasimina gire-
bilir (24) ve belirli biyolojik riskler tasir.

KPB fizyolojik degilidr. Ozellikle asiri uyarilmis enflamatuvar
cevap kanin degdigi yabanci ylzeyle dogrudan bagintilidir.
Diger bir yandan farkli organlarda iskemi-reperfiizyon, cer-
rahi travma, viicut 1sisindaki degisiklikler de bu cevabin art-
masini saglar (25).

En aza indirilmis ekstrakorporeal dolagsim sistemi (MECC),
kalp ve aort ameliyatlari sirasinda kan borularini, kan-hava
temasini ve hazirlama hacmini azaltmak icin tasarlanmistir
(26).

Yapilan galismalarda A ve C grubu gibi heparin kapli sistem-
lerin kullaniminin trombosit, kompleman, kallikrein, fibrono-
litik pihtilasma sistemlerinin ylizeysel aktivasyonunu en aza
indirgeyerek biyouyumlulugu arttirdigini géstermistir (27).
KABG sirasinda oksidatif stresteki sistemik artis iyi belgelen-
mistir (28,29). ilk olarak, KPB altinda kullanilan aralikli klemp
teknigi, ksantin-oksidaz sistemi tarafindan stiperoksit salini-
minin bir sonucu olarak iskemi-reperfiizyonun dogrudan bir
nedenidir (30). Literatiirde, kardiyovaskiiler hastaliklarin pa-
togenezinde yetersiz antioksidan savunma ve oksidatif stres
bildirilmistir (31). Kalp cerrahisinden sonra ortaya gikan bir-
cok komplikasyon, normal kosullar altinda antioksidan tepki
ile dengelenen reaktif oksijen ve reaktif nitrojen tirlerindeki
akut artisa baglanir.

Antioksidan molekiller dogrudan reaktif radikallerle reaksi-
yona girebilir ve bozunabilir. Bdylece daha az aktif, uzun
Omrli ve daha az tehlikeli yeni serbest radikallere donist-
rulebilirler (32).

Cai ve ark.larinin galismasinda oksidatif stres hiperkolestero-
lemi, ateroskleroz, hipertansiyon, diyabet ve kalp yetmezligi
gibi bircok kardiyovaskiler hastaligin patogenezinde rol oy-
namaktadir (33). Onceki calismalar, dncelikle koroner arter
baypas ameliyatlarinda asiri ROS Uretimini ortaya koymustur
(34). Mentese ve ark. ONCABG hastalarinda ROS artisi goz-
lenmistir, oksidatif dengenin bozulmasindaki en dnemli fak-
torin reperfiizyon oldugu bildiriimektedir (35). ONCABG
hastalarinda cerrahi hasar, KPB ve iskemi-reperfiizyon hasari
gibi bircok faktériin oksidatif strese neden oldugu dusinil-
mektedir (36).

Zakkar ve ark. antioksidan ajanlarin ameliyat esnasinda int-
ravendz veya kardiyopleji solisyonunda uygulanmasinin
KPB’ ta ROS patlamasini ve oksidatif stresi azaltabilecegini
belirtmistir. Secenek olarak mini baypas gibi degistirilmis
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devrelerin kullanimi hem oksidatif stresi hem de proinflama-
tuar yanitlari degistirebilir. Yine bu ¢calismada hastalara her-
hangi bir antioksidan takviyesi verilmemesine ragmen kendi
savunma mekanizmalarinin kendiliginden ateslenmesi GSH
dizeylerinde ve CAT aktivitesinde artisi desteklemistir (32).
Miyokardiyal antioksidanlar lipidlerin, DNA’ nin, proteinlerin
ve karbonhidratlarin oksidatif hasarinin inhibisyonunda go6-
rev alirlar (37). Cok sayida calisma, iskemi-reperfiizyon ha-
sari sirasinda kalbi korumak i¢in antioksidanlarin yararh etki-
lerini gostermistir (38).

Yapilan bir calismada ameliyat sonrasi donemde on-pump
grubunda SOD aktivitesinde ve GSH diizeyinde anlamli artig
saptandi. Bu artislarin lipid peroksidasyon olusumunu onle-
mede etkili oldugu diisinilmektedir (39).

Calismamizda kapli oksijenatorler (Grup 1) ve kapli olmayan
oksijenatorler (Grup Il) olarak siniflandirdigimiz gruplarimi-
zin cinsiyet, yaslarin ortalamasi ve boy-kilo indeksi (BMI) kar-
stlagtirilmasi sonucu anlamli bir sonug¢ bulunmadi. Ve yine
gruplarin cinsiyete gére TAOK 1 ve TAOK 3 degerleri karsilas-
tinldiginda anlamli farklilik saptanmamustir (p> 0.05).
Kardiyopulmoner bypass milkemmel olmasa da kalp cerra-
hisinin 6nemli bir par¢asi olmaya devam ediyor. CPB’ ta kul-
lanilan kaplamalar arasinda Hgb, Hct ve Plt ve TAOK deger-
lerinin karsilagtiriimasi bakimindan anlamh bir fark yoktu.
Bununda maliyet anlaminda kurumlara kolaylik saglayaca-
gini diisiinliyoruz. Cesitli ylizey kaplama markalari ve CPB ok-
sijenator tipleri arasinda bir karsilastirma yapilabilirken, kap-
lanmamis devrelerle yapilan bir karsilastirma da farkli bir so-
nuglar verebilir. Ancak bu bizim sinirlamalarimizdan biridir,
¢linkti; pahal oldugu icin ¢ok fazla oksijenator kaplamayi
karsilastirma segenegimiz yoktu. Ameliyat dncesi antikoagu-
lan kullanan hastalar ¢alismaya alinmadigi igin sayisinin ki-
sitl olmasi ise diger bir kisithliktir.
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(16.05.2007 tarihli, 04 nolu oturum, HRU.0.01.00.00.101.5/56 sayili
karar) ve yazili onami alindiktan sonra ag¢ik kalp ameliyati olacak 30
hasta (15-75 yas arasi) ¢alismaya alindi.

Yazar Katkilari:

Konsept: M.H.A, M.S.A., E.E.
Literatiir Tarama: E.E., Y.H., R.O.
Tasarim: E..E, M.S.A., R.D.

Veri toplama: E.E., Y.H.,R.D.

Analiz ve yorum: M.S.A., E.E.
Makale yazimi: E.E., Y.H.

Elestirel incelenmesi: M.H.A, M.S.A.
Cikar  Catismasi:  Yazarlar
bulunmamaktadir.

Finansal Destek: Bu ¢calisma Harran Universitesi Bilimsel Arastirma
projeleri Koordinasyon Birimi (HUBAP) 782 numarali Projesi kapsa-
minda yiiriitiilmiis ve desteklenmistir.

arasinda  ¢ikar  ¢atismasi

Kaynaklar

1. Pag¢ M, ed. Kalp ve Damar Cerrahisi 1 ed. MN Medikal& Nobel
Basim Yayin Tic. ve San. Ltd. Sti., P. Ankara, 2004;115-151,
116-121,14.

2. Crow MT, Mani K, Nam YJ, Kitsis RN. The mitochondrial death
pathway and cardiac myocyte apoptosis. Circ Res. 2004;

Kardiopulmoner Sistemlerde Oksijenatérlerin Etkileri

95(10): 957-70

3. Halliwell B, Gutteridge JMC. Free Radicals in Biology and Me-
dicine (4nd ed), Oxford University Press 2007.

4. Peluso I, Morabito G, Urban L, loannone F, Serafini M. Oxida-
tive stress in atherosclerosis development: the central role of
LDL and oxidative burst. Endocr Metab Immune Disord Drug
Targets. 2012; 12(4): 351-60.

5. 33-Jensen SJK. Oxidative stress and free radicals. Journal of
Molecular Structure (Theochem), 2003; 666-667: 387-92

6. Gulcin I. Antioxidant and antiradical activities of L-Carnitine.
2206; Life Sci. 78(8): 803-11

7. Rahman K. Studies on free radicals, antioxidants, and co-fac-
tors. Clinical interv aging. 2007; 2(2): 219-36

8. Roth GA, Huffman MD, Moran AE, Feigin V, Mensah GA, Nag-
havi M, et al. Global and regional patterns in cardiovascular
mortality from 1990 to 2013. Circulation. 2015;132(17):1667-
78

9. Hammon JW, Extracorporeal circulation. In: Cohn LH, editor.
Cardiac Surgery in Adult. Boston: McGraw-Hill, 350-414, 2008.

10. Ekim H, Kutay V, Basel H, Turan E, Hazar A, Karadag M. Agik
Kalp Cerrahisi Sonrasi Kanamaya Bagli Revizyon Operasyon-
lari. Van Tip Dergisi. 2004; 11(4): 119- 123.

11. Oztiirk S, Koroner arter baypas greftleme operasyonlarinda
pulsatil ve nonpulsatil akimin sistematik etkilerinin karsilasti-
rilmasi, uzmanli tezi, Pamukkale Universitesi Tip Fakiiltesi Kalp
Damar Cerrahisi Anabilim Dali, Denizli, 2011.

12. Uslu A, Yigit R. Agik Kalp Cerrahisinde, Heparin Dozu Ve Ser-
best Plazma Hemoglobini Arasindaki iliski, Cerrahpasa Tip Der-
gisi; 32:37-42, 2001.

13. Kim HK, Son HS, Fang HY, Park SY, Hwang CM, Sun K. The ef-
fects of pulsatile flow upon renal tissue perfusion during car-
diopulmonary bypass: a comparative study of pulsatile and
nonpulsatile flow. ASAIO J; 51:30-36, 2005

14. Alkan T, Akgevin A, Undar A, Tiirkoglu H, Paker T, Aytag A. Ef-
fects of pulsatile and nonpulsatile perfusion on vital organ re-
covery in pediatric heart surgery: a pilot clinicl study. ASAIO J;
52:530-535, 2006.

15. Alkan T et al. Benefits of pulsatile perfusion on vital organ re-
covery during and after pediatric open heart surgery. ASAIO J;
53:651-654, 2007.

16. Habib RH, Zacharias A Schwann TA, Riordan CJ, Durham SJ,
Shah A. Adverse effects of low hematocrit during cardiopul-
monary bypass in the adult: should current practice be chan-
ged? J Thorac Cardiovasc Surg; 125: 1438-50, 2003.

17. Swaminathan M, Philips-Bute BG, Conlon PJ, Smith PK,
Newman MF, Stafford-Smith M. The association of lowest he-
matocrit during cardiopulmonary bypass wih acute renal in-
jury after coronay artery bypass surgery. Ann Thorac surg; 76:
784-91, 2003.

18. Ranucci M et al. Oxygen delivery during cardiopulmonary by-
pass and acute renal failure after coronary operations. Ann
Thorac Surg; 80: 2213-20, 2005.

19. 19. Parikh CR, Schaub JA. Acute kidney injury: steroids for pre-
vention of AKI after cardiopulmonary bypass. Nature Reviews
Nephrology 2015; 11: 509-10.

20. Iwahashi H, Yuri K, Nosé Y. Development of the oxygenator:
past, present, and future. JArtificial Organs 2004; 7: 111-20.

21. Wagner R, Piler P, Uchytil B, et al. Systemic inflammatory res-
ponse syndrome is reduced by preoperative plasmathrombo-
leukocyte aphaeresis in a pig model of cardiopulmonary by-
pass. Biomedical Papers of the Medical Faculty of Palacky Uni-
versity in Olomouc, 2016; 160.

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2023;20(1):226-231.

DOI: 10.35440/hutfd.1277248

230


https://pubmed.ncbi.nlm.nih.gov/?term=Feigin+V&cauthor_id=26503749
https://pubmed.ncbi.nlm.nih.gov/?term=Mensah+GA&cauthor_id=26503749
https://pubmed.ncbi.nlm.nih.gov/?term=Naghavi+M&cauthor_id=26503749
https://pubmed.ncbi.nlm.nih.gov/?term=Naghavi+M&cauthor_id=26503749

Erséz ve ark. Kardiopulmoner Sistemlerde Oksijenatérlerin Etkileri

22. Parikh CR, Schaub JA. Acute kidney injury: steroids for preven- ~ 39. Dogan A., Turker FS. The Effect of On-Pump and Off-Pump By-
tion of AKI after cardiopulmonary bypass. Nature Reviews pass Operations on Oxidative Damage and Antioxidant Para-
Nephrology 2015; 11: 509-10. meters. Oxid Med Cell Longev. 2017;2017:8271376.

23. Hsu LC. Heparin-coated cardiopulmonary bypass circuits: cur-
rent status. Perfusion 2001;16:417-28

24. Matsuo M, Kitada H, lida H, Okamoto T. An experimental
study in prolonged use of heparin-coated cardiopulmonary
bypass circuits. Jpn J Extra-Copreal Technol. 2000;27:57-9.

25. Ricci M, Karamanukian HL, Abraham R, Von Fricken K, D’An-
cona G, Choi S. Stroke in octogenarians undergoing coronary
artery surgery with and without cardiopulmonary bypass. Ann
Thorac Surg 2000; 69: 1471-5.

26. Remadi, JP, Rakotoarivello, Z, Marticho, P, et al. Aortic valve
replacement with the minimal extracorporeal circulation
(Jostra MECC System) versus standard cardiopulmonary by-
pass: a randomized prospective trial. J Thoracic Cardiovasc
Surg 2004; 128: 436-441.

27. Weber N, Wendel HP, Ziemer G. (2001) Hemocompatibility of
Heparin-Coated Surfaces and The Role of Selective Plasma
Protein Adsorption, Elsevier Science Ltd, s;432-437.

28. Biglioli P, Cannata A, Alamanni F, Naliato M, Porqueddu M, Za-
nobini M, Tremoli E, Parolari A. Biological effects of off-pump
Vs. on-pump coronary artery surgery: focus on inflammation,
hemostasis and oxidative stress. Eur J Cardiothorac Surg
2003;24:260-9

29. Dhalla NS, Elmoselhi AB, Hata T, Makino N. Status of myocar-
dial antioxidantsin ischemia-reperfusion injury. Cardiovasc
Res 2000;47: 446-56.

30. Gerritsen WBM, van Boven WJP, Driessen AHG, Haas FJLM,
Aarts LPHJ. Off-pump versus on-pump coronary artery bypass
grafting: oxidative stress and renal function. Eur J Cardiotho-
rac Surg 2001;20:923-9

31. Hammadh M, Fan Y, Wu Y, Hazen SL, Tang WW. Prognostic
Value of Elevated Serum Ceruloplasmin Levels in Patients with
Heart Failure. J Card Fail 2014;20(12): 946-52.

32. M. Zakkar, G. Guida, M.-S. Suleiman, and G. D. Angelini, “Car-
diopulmonary bypass and oxidative stress,” Oxidative Medi-
cine and Cellular Longevity, vol. 2015, Article ID 189863, 8 pa-
ges, 2015

33. H. Cai and D. G. Harrison, “Endothelial dysfunction in cardio-
vascular diseases: the role of oxidant stress,” Circulation Re-
search, vol. 87, no. 10, pp. 840-844, 2000.

34. Callister M. E., Burke-Gaffney A., Quinlan G. J., et al. Extracel-
lular thioredoxin levels are increased in patients with acute
lung injury. Thorax. 2006;61(6):521-527.

35. U. Mentese, O. V. Dogan, I. Turan et al., “Oxidant-antioxidant
balance during on-pump coronary artery bypass grafting,” The
Scientific World Journal, vol. 2014, Article ID 263058, 5 pages,
2014.

36. K. Berg, R. Haaverstad, R. Astudillo et al., “Oxidative stress du-
ring coronary artery bypass operations: importance of surgical
trauma and drug treatment,” Scandinavian Cardiovascular Jo-
urnal, vol. 40, no. 5, pp. 291-297, 2006

37. A. Gonenc, A. Hacisevki, H. R. Griffiths, M. Torun, B. Bakka-
loglu, and B. Simsek, “Free radical reaction products and anti-
oxidant capacity in beating heart coronary artery surgery
compared to conventional bypass,” Biochemistry, vol. 76, no.
6, pp. 677-685, 2011.

38. K. Miwa, A. Igawa, K. Nakagawa, T. Hirai, and H. Inoue, “Con-
sumption of vitamin E in coronary circulation in patients with
variant angina,” Cardiovascular Research, vol. 41, no. 1, pp.
291-298, 1999.

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2023;20(1):226-231.
DOI: 10.35440/hutfd.1277248

231



	kapak 2023-1
	İçindekiler 20-1
	İçindekiler / Index
	Araştırma Makalesi / Research Article


	1 2023 20(1) 1-6
	2 2023 20(1) 7-12
	3 2023 20(1) 13-18
	4 2023 20(1) 19-24
	5 2023 20(1) 25-30
	6 2023 20(1) 31-38x
	7 2023 20(1) 39-44
	8 2023 20(1) 45-51
	9 2023 20(1) 52-55
	10 2023 20(1) 56-61
	11 2023 20(1) 62-66
	12 2023 20(1) 67-73
	13 2023 20(1) 74-79
	14 2023 20(1) 80-86
	15 2023 20(1) 87-93
	16 2023 20(1) 94-99
	17 2023 20(1) 100-104
	18 2023 20(1) 105-110
	19 2023 20(1) 111-121
	20 2023 20(1) 122-127
	21 2023 20(1) 128-134
	22 2023 20(1) 135-142
	23 2023 20(1) 143-148
	24 2023 20(1) 149-154
	25 2023 20(1) 155-162
	26 2023 20(1) 163-169
	27 2023 20(1) 170-176
	28 2023 20(1) 177-182
	29 2023 20(1) 183-189
	30 2023 20(1) 190-194
	31 2023 20(1) 195-202
	32 2023 20(1) 203-207
	33 2023 20(1) 208-217
	34 2023 20(1) 218-225
	35 2023 20(1) 226-231

