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[zmir Democracy University Faculty of Medicine /
Medical Pharmacology

Prof. Hanifi Soylu, MD

Selcuk University Faculty of Medicine / Child
Health and Diseases / Neonatology, Medical
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Prof. Ayse Giilden Diniz {inlii, MD
[zmir Democracy University Faculty of Medicine /
Medical Pathology
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Amac ve Kapsam

Forbes Journal of Medicine, gift-kér hakemli bir dergi olarak Tip ve Saglik Bilimleri alaninda deneysel,
temel, 6zgtn klinik galismalari igerir ve yilda ti¢ kez (Nisan, Agustos ve Aralik aylarinda); editére
derlemeler, olgu sunumlari ve mektup makaleleri yayinlar. Editorlerin makale seciminde ana faktor olarak
dikkate alacaklari hakemler, alaninda uzman ve bagimsiz dis hakemlerden secilir. Amag, derginin Tip
ve Saglik Bilimleri alanlarindaki akademisyenlerin bilimsel ¢alismalarini yayinlayarak paylasma olanagi
bulacag ve kaynak olarak da faydalanabilecekleri nitelikli bir yayin olmasidir.

Forbes Tip Dergisi’'nin yayinlarinin temelini arastirma makaleleri, derlemeler, olgu sunumlari, editére
mektuplar, kongre ve bildiri 6zetleri olusturmaktadir. Forbes Tip Dergisi’ne gonderilecek calismalarin
daha o6nce basilmamis, elektronik ortamda yayinlanmamis ve yayinlanmak tizere baska bir dergiye
gonderilmemis olmasi gerekmektedir.

Dergimize gonderilen tiim yazilar ilk olarak editér kurulu tarafindan derginin yayin politikalarina
uygunlugu agisindan degerlendirilir. Uygun gortilen makaleler cift-kor hakem incelemesine génderilir.
Yazilar alindiktan sonra iki ay iginde degerlendirilerek ilk karar yazara iletilir. Editérlerin yazi se¢iminde
temel unsur olarak dikkate alacagr hakemler, konusunda uzman olan dis bagimsiz kisilerden secilir.

Derginin editoryal ve yayin stregleri ile etik kurallari International Committee of Medical Journal Editors
(ICMIE), World Association of Medical Editors (WAME), Council of Science Editors (CSE), Committee
on Publication Ethics (COPE), European Association of Science Editors (EASE), ve National Information
Standards Organization (NISO) gibi uluslararasi kuruluslarin kurallarina uygun olarak sekillenmektedir.
Dergimiz, seffaf olma ilkeleri ve “DOAJ Akademik Yayincilikta En Iyi Uygulama ilkeleri” ile uyum icindedir.

Forbes Tip Dergisi, Ulakbim TR Dizin, EBSCO, Tiirk Medline, J-Gate, Tiirkiye Atif Dizini, Index
Copernicus ve Gale tarafindan indekslenmektedir.

Dergi Adi (ingilizce): Forbes Journal of Medicine
Dergi Adi (Tiirkce): Forbes Tip Dergisi

Resmi Kisaltma: Forbes J] Med

E-ISSN: 2757-5241

Acik Erisim Politikas:

Bu dergi, arastirmalari halka tcretsiz olarak sunmanin daha buiytik bir kiiresel bilgi ahsverisini
destekledigi ilkesine dayanarak icerigine aninda acik erisim saglar.

Yazar(lar) ve telif hakki sahibi/sahipleri, Forbes Journal of Medicine’de yayinlanan makaleler icin tim
kullanicilara ticretsiz olarak erisim saglar. Makaleler kaynak gosterilmek sartiyla kullanilabilir.

Acik Erisim Politikasi, Budapeste Acik Erisim Girisimi (BOAI) kurallarina dayanmaktadir. [Hakemli
arastirma literattirtine] “agik erisim” ile, herhangi bir kullanicinin bu makalelerin tam metinlerini
okumasina, indirmesine, kopyalamasina, dagitmasina, yazdirmasina, aramasina veya baglanti vermesine
izin veren, kamuya acik internette ticretsiz olarak erisilebilirligini kastediyoruz, bunlari dizine eklemek
icin tarayin, yazilima veri olarak iletin veya internete erismenin ayrilmaz bir pargasi olmayanlar disinda
finansal, yasal veya teknik engeller olmaksizin baska herhangi bir yasal amag icin kullanin. Cogaltma ve
dagitim tzerindeki tek kisitlama ve telif hakkinin bu alandaki tek rold, yazarlara galismalarinin battnlag
tizerinde kontrol ve uygun sekilde taninma ve alintilanma hakki vermek olmaldir.

Forbes Tip Dergisi, gonderim, degerlendirme ve yayin siirecinde yazarlardan herhangi bir iicret
talep etmez.

Creative Commons

Forbes Journal of Medicine, yayinlanan tiim makaleler igin “Creative Commons Uluslararasi Atif Lisansi
4.0 (CC BY 4.0)” kabul eder.

Bu lisans, ttim taraflara bu dergide yayinlanan her tirlti ortam veya formattaki makaleleri; veri
madenciligi, arama motorlari, web siteleri, bloglar ve diger dijital platformlarda kaynak géstermek
kosuluyla kopyalayip yeniden dagitma hakki verir.

Acik erisim, disiplinler arasi gelisimi destekleyen ve farkli disiplinler arasinda isbirligini tesvik eden bir
yaklasimdir. Bu nedenle Forbes Journal of Medicine, makalelerine daha fazla erisim ve daha seffaf bir
inceleme stireci saglayarak bilimsel yayincilik literattrtine katkida bulunur.

Reklam Politikasi

Potansiyel reklam verenler, Yazi Isleri ile iletisime gecmelidir. Reklam goérselleri sadece Genel Yayin
Yoénetmeni’nin onayi ile yayinlanir.



Materyal Sorumluluk Reddi

Dergide yayinlanan makalelerde yer alan ifadeler veya gorusler editérlerin, yayin kurulunun ve/veya
yayincinin goruslerini yansitmaz. Editorler, yaymn kurulu ve yayinci bu tiir materyaller icin herhangi bir
sorumluluk veya yuktmlaltk kabul etmez. Dergide yayinlanan ttim gortsler, makalelerin yazarlarina
aittir.

iletisim

Dergi Editorltugt

Adres: izmir Buca Seyfi Demirsoy Egitim ve Arastirma Hastanesi, Bashekimlik, Buca/izmir, Tarkiye
Telefon: +90 232 452 66 66

Faks: +90 232 452 77 88

E-posta: forbestipdergisi@gmail.com

Yayinevi Yazisma Adresi

Galenos Yaymevi

Adres: Molla Gurani Mah. Kacamak Sk. No:, 34093 Findikzade/istanbul, Tirkiye
Tel.: +90 212 621 99 25

Faks: +90 212 621 99 27

E-posta: info@galenos.com.tr
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Aims and Scope

Forbes Journal of Medicine, as a double-blind peer-reviewed journal, includes experimental, basic,
original clinical studies in the field of Medicine and Health Sciences and is published three times a year
(in April, August and December); publishes reviews, case reports, and letter articles to the editor. The
referees that editors will consider as the main factor in the selection of the manuscript are selected
from external independent persons who are experts in their fields. We aim to qualify the journal as a
publication where academicians of Medicine and Health Sciences will have the opportunity to share
their scientific studies by publishing and benefit as a reference.

Studies that emphasize these aims provide the basis for publication, including original articles, reviews,
case reports, letters to the editor, and annual meetings’ abstracts. All articles must be submitted to
Forbes Journal of Medicine exclusively with the understanding that they have not been published
previously in print or electronic format and not under consideration by any other journal or electronic
medium for publication.

All submitted manuscripts are first evaluated by the editorial board in terms of compliance with the
journal’s publishing policies. Appropriate articles are sent to double blind peer review. After the articles
are received, they are evaluated and the first decision is forwarded to the author within two months.

The editorial and publication process of the Forbes Journal of Medicine are shaped in accordance with
the guidelines of the International Committee of Medical Journal Editors (ICMIE), World Association
of Medical Editors (WAME), Council of Science Editors (CSE), Committee on Publication Ethics (COPE),
European Association of Science Editors (EASE), and National Information Standards Organization
(NISO). The journal is in conformity with the Principles of Transparency and Best Practice in Scholarly
Publishing.

Forbes Journal of Medicine is indexed in Ulakbim TR Dizin, Turkey Citation Index, EBSCO, Tirk
Medline, J-Gate, Index Copernicus and Gale.

Journal Title (English): Forbes Journal of Medicine
Journal Title (Turkish): Forbes Tip Dergisi

Official Abbreviation: Forbes J] Med

E-ISSN: 2757-5241

Open Access Policy

This journal provides immediate open access to its content on the principle that making research freely
available to the public supports a greater global exchange of knowledge.

Author (s) and copyright owner (s) grant access to all users for the articles published in the Forbes
Journal of Medicine as free of charge. Articles may be used provided that they are cited.

Open Access Policy is based on rules of Budapest Open Access Initiative (BOAI). By “open access” to
[peer-reviewed research literature], we mean its free availability on the public internet, permitting any
users to read, download, copy, distribute, print, search, or link to the full texts of these articles, crawl
them for indexing, pass them as data to software, or use them for any other lawful purpose, without
financial, legal, or technical barriers other than those inseparable from gaining access to the internet
itself. The only constraint on reproduction and distribution, and the only role for copyright in this
domain, should be to give authors control over the integrity of their work and the right to be properly
acknowledged and cited.

Forbes Journal of Medicine does not demand any subscription fee, publication fee or similar
payment for access to electronic resources.

Creative Commons

Forbes Journal of Medicine accepts the “Creative Commons Attribution License (Attribution 4.0
International (CC BY 4.0)” for all published articles.

This license entitles all parties to share copy and redistribute the articles in any medium or format files
published in this journal in data mining, search engines, web sites, blogs and other digital platforms
under the condition of providing references.

Open access is an approach that supports interdisciplinary development and encourages collaboration
between different disciplines. Therefore, Forbes Journal of Medicine contributes to the scientific
publishing literature by providing more access to its articles and a more transparent review process.

Advertisement Policy

Potential advertisers should contact the Editorial Office. Advertisement images are published only upon
the Editor-in-Chief’s approval.



Material Disclaimer

Statements or opinions stated in articles published in the journal do not reflect the views of the
editors, editorial board and/or publisher; The editors, editorial board and publisher do not accept any
responsibility or liability for such materials. All opinions published in the journal belong to the authors.

Contact

Editorial Office

Address: izmir Buca Seyfi Demirsoy Egitim ve Arastirma Hastanesi, Bashekimlik, Buca/izmir/Turkey
Phone: +90 232 452 66 66

Fax: +90 232 452 77 88

E-mail: forbestipdergisi@gmail.com

Publisher
Galenos Publishing House

Address: Molla Guirani Mah. Kacamak Sok. 21/1 Findikzade, Fatih, Istanbul/Turkey
Telephone: +90 212 621 99 25

Fax: +90 212 621 99 27

Web page: http://www.galenos.com.tr

E-mail: info@galenos.com.tr
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Yayin Politikalari

Acik Erisim Politikasi

Forbes Tip Dergisi, Budapeste Agik Erisim Bildirgesi (BOAl)'nde yer alan, hakemli dergi literattirtintin agik erisimli
olmasi girisimini destekler ve yayinlanan tim yazilari herkesin okuyabilecegi ve indirebilecegi bir ortamda
tcretsiz olarak sunar. Bu bildirgede acik erisim, “bilimsel literattran internet aracihgryla finansal, yasal ve teknik
bariyerler olmaksizin, erisilebilir, okunabilir, kaydedilebilir, kopyalanabilir, yazdirilabilir, taranabilir, tam metne
baglanti verilebilir, dizinlenebilir, yazilima veri olarak aktarilabilir ve her ttrlti yasal amag icin kullanilabilir olmasi”
anlaminda kullanilmistir. Bilimin ilerlemesinde bilgi paylasiminin rolti dastintldtigtinde, agik erisim, arastirmacilar
ve okuyucular icin buytik 6nem tasimaktadir. Bu sebeple Forbes Tip Dergisi'nde yer alan makaleler, yazarina ve
orijinal kaynaga atifta bulunuldugu stirece kullanilabilir.

12 Eylul 2012 tarihinde kabul edilen, yayin kurulumuzun da benimsedigi bu acik erisim politikalarina http://www.
budapestopenaccessinitiative.org/boai-10-translations/turkish-translation adresinden ulasilabilir.

Creative Commons

Creative Commons lisansi, telif hakki bulunan bir eserin veya calismanin ticretsiz olarak dagitiimasini saglayan bir
telif hakki lisansidir. Bir yazar olusturdugu eseri yeniden kullanilmak tzere paylasmak veya tizerinde degisiklikler
yapma hakkini vermek istediginde CC lisansi kullanir.

Forbes Tip Dergisi yayinlanan ttim yazilar icin “Creative Commons Attribution License (Attribution-NonCommercial-
NoDerivatives 4.0 International CC BY)” lisansini uygun bulmaktadir.

Bu lisans kapsaminda taraflar, yayinlanan tim makaleleri, veri setlerini, grafik ve ekleri kaynak gostermek sartiyla
veri madenciligi uygulamalarinda, arama motorlarinda, web sitelerinde, bloglarda ve diger tim platformlarda
gogaltma, paylasma ve yayma hakkina sahip olurlar.

Acik erisim, disiplinler arasi gelisimi pekistiren ve farkh disiplinler arasinda isbirligini tesvik eden bir yaklasimdir.
Bu nedenle Forbes Tip Dergisi, makalelerine daha fazla erisim ve daha seffaf bir inceleme stireci sunarak kendi
alanina katkida bulunmaktadir.

Etik Politikasi

Bilimsel bir calisma ortaya koyan tiim paydaslarin (yazar, editor, hakem, yayinci ve okuyucu), bilimin dogru bir
sekilde ilerlemesine katki saglamasi hedeflenir. Bu hedef geregince hazirlanan bilimsel calismalarda bilimsel etik
ilkelere uygunluk énemlidir.

Bu etik ilkeler, COPE (Committee on Publication Ethics) tarafindan hazirlanan yénerge esas alinarak hazirlanmistir.

Yazarlarin Etik Sorumluluklar:

Calismayla iliskili verilerin dogrulugundan emin olmak, arastirmasina iliskin kayitlarini diizenli tutmak ve olasi bir
talep tizerine bu verilere erisim verebilmek.

Gonderdigi makalenin baska bir yerde yayinlanmadigindan veya kabul edilmediginden emin olmak.

Sundugu icerik yayinlanmis veya sunulan igerikle eslesirse, bu gakismayi kabul etmek ve alinti yapmak, gerektiginde
editore, calismasiyla ilgili benzer icerige sahip olabilecek herhangi bir calisma varsa bunun bir kopyasini sunmak,
baska kaynaklardan herhangi bir icerigi cogaltmak ya da kullanmak icin izin almak, atif géstermek.

insan veya hayvan denek iceren tiim calismalar icin ulusal ve uluslararasi yasalara ve yonergelere uygun olmasini
saglamak, (6rnegin, WMA Helsinki Bildirgesi, NIH Laboratuar Hayvanlarinin Kullanimina iliskin Politika, Hayvanlarin
Kullanimina iliskin AB Direktifi) gerekli onaylarin alindigini onaylamak, denek mahremiyete saygi gostermek.
Calismasina dair ilgili etik kurul onaylarini ve arastirma detaylarini ¢alismanin “Gereg ve Yéntem” kisminda
belirtmek.

Herhangi bir gikar catismasi durumunda, makalesiyle ilgili etik bir ihlal tespit ettiginde bunu editér ve yayinci ile
paylasmak, hata beyani, zeyilname, tazminat bildirimi yayinlamak veya gerekli géruldigti durumlarda calismayi
geri cekmek.

Editérlerin Etik Gérev ve Sorumluluklari

Cinsiyet, dini veya politik inangclar, yazarlarin etnik veya cografi kokenleri tizerine ayrim yapilmaksizin gérevlerini
yerine getirirken dengeli, objektif ve adil bir sekilde hareket etmek.

Dergiye gonderilen calismalari icerigine gore degerlendirmek, higbir yazara ayricalik gostermemek.
Olasi gikar catismalarini 6nlemek adina gerekli 6nlemleri almak ve varsa mevcut beyanlar1 degerlendirmek.
Sponsorlu calismalari veya 6zel konulardaki calismalart diger galismalarla ayni sekilde ele almak,

Etik ihlali niteliginde bir sikayet olmasi durumunda, derginin politika ve prosediirlerine baglh kalarak gerekli
proseddrleri uygulamak. Yazarlara, gelen sikayete cevap vermek igin bir firsat vermek, galisma kime ait olursa olsun
gerekli yaptirimlari uygulamaktan kagmamak.

Derginin amag ve kapsamina uygun olmamasi durumunda gelen galismayi reddetmek.

Hakemlerin Etik Sorumluluklar:

Editoriin karar verme siirecine katkida bulunmak icin makaleyi objektif olarak zamaninda incelemeli ve sadece
uzmanlik alani ile ilgili calisma degerlendirmeyi kabul etmelidir.

Degerlendirmeyi nesnel bir sekilde sadece galismanin icerigi ile ilgili olarak yapmalidir. Dini, siyasi ve ekonomik
cikarlar gozetmeden calismayi degerlendirmelidir.

Yayinlanacak makalenin kalitesini ytikseltmeye yardimci olacak y6nlendirmelerde bulunmak ve galismay titizlikle
incelemek. Yorumlarini yapici ve nazik bir dille yazara iletmek.



Yayin Politikalar:

Editor ve yazar tarafindan saglanan bilgilerin gizliligini korumak, gizlilik ilkesi geregi inceledigi calismayi
degerlendirme surecinden sonra yok etmek, kér hakemlige aykiri bir durum varsa editére bildirmek ve calismayi
degerlendirmemek.

Potansiyel ¢ikar gatismalarinin (mali, kurumsal, isbirlik¢i ya da yazar ve yazar arasindaki diger iliskiler) farkinda
olmak ve gerekirse bu yazi igin yardimlarini geri cekmek konusunda editorii uyarmak.

Yayincinin Etik Sorumluklar:
Bilimsel bir galismada gérev alan paydaslardan yayincinin da buttin bu etik ilkeler kapsaminda hareket etmesi
gerekir.
Bunlarin yani sira elinde bulundurdugu iletisim gtictinti hicbir bireysel gikar gézetmeden kullanmak ve hedef
kitlesini dogru yonlendirmekle ytktmltdir.
Buinyesinde yayinlanman her calismanin mlkiyet ve telif hakkini korur ve yayinlanmis her Grtntn arsivlenmesi
gorevini Ustlenir.
Kisiler etik olmayan bir durumla karsilastiklarinda yayinciyla iletisime gegmekten ¢ekinmemelidir.
Bilimsel arastirma ve yayin etigine aykiri oldugu dustintilen eylemlerden bazilar::
intihal: Bagkalarinin 6zgin fikirlerini, metotlarini, verilerini veya eserlerini bilimsel kurallara uygun bigimde atif
yapmadan kismen veya tamamen kendi eseri gibi gostermek,
Sahtecilik: Bilimsel arastirmalarda gergekte var olmayan veya tahrif edilmis verileri kullanmak

Carpitma: Arastirma kayitlari veya elde edilen verileri tahrif etmek, arastirmada kullanilmayan cihaz veya
materyalleri kullanilmis gibi g6stermek, destek alinan kisi ve kuruluslarin gikarlari dogrultusunda arastirma
sonuglarini tahrif etmek veya sekillendirmek,

Tekrar yayim: Mukerrer yayinlarini akademik atama ve ytikselmelerde ayri yayinlar olarak sunmak,

Dilimleme: Bir arastirmanin sonuglarini, arastirmanin btttinltagtinti bozacak sekilde ve uygun olmayan bigimde
parcalara ayirip birden fazla sayida yayimlayarak bu yayinlari akademik atama ve ytikselmelerde ayri yayinlar
olarak sunmak,

Haksiz yazarlik: Aktif katkisi olmayan kisileri yazarlar arasina dahil etmek veya olan kisileri dahil etmemek,
yazar siralamasini gerekgesiz ve uygun olmayan bir bicimde degistirmek, aktif katkisi olanlarin isimlerini
sonraki baskilarda eserden gikartmak, aktif

katkisi olmadigr halde niifuzunu kullanarak ismini yazarlar arasina dahil ettirmek,

Destek alinarak ytruttlen arastirmalar sonucu yapilan yayinlarda destek veren kisi, kurum veya kuruluslar ile
bunlarin katkilarini belirtmemek,

Hentiz sunulmamis veya savunularak kabul edilmemis tez veya calismalari, sahibinin izni olmadan kaynak
olarak kullanmak,

insan ve hayvanlar tizerinde yapilan arastirmalarda etik kurallara uymamak, yayinlarinda hasta haklarina saygi
gostermemek,
hayvan sagligina ve ekolojik dengeye zarar vermek, gerekli izinleri almamak,

Bilimsel arastirma igin saglanan veya ayrilan kaynaklari, mekanlari, imkanlari ve cihazlari amag disi kullanmak,

Akademik atama ve ytikseltmelerde bilimsel arastirma ve yayinlara iliskin yanlis veya yaniltici beyanda
bulunmak.

intihal Politikalar

intihal (asirma) kasti olup olmamasi 6nemsenmeksizin, bir etik ihlalidir. Calismalarin baska kaynaklarla, referans
gosterilmeden benzesmesi ve bu haliyle yayina alinmasi etik olmamasinin yaninda sugctur ve kabul edilemez.
Forbes Tip Dergisi, yayinlanacak olan biittin galismalar icin, intihal denetimini zorunlu kilar.
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Dergimize gonderilen makalelerde kor hakem degerlendirmesini tamamlayan g¢alismalar, iThenticate
degerlendirmesine tabi tutulmaktadir.

Calismalarda kistasimiz eslesme ytizdesi degildir. Eslesen paragraflar, atif ve gondermelerin diizgtin olmasi, eslesen
yerlerin makaledeki yeri, gaismanin hangi kaynakla eslestigi gibi ytizde oraninin disinda parametrelere bagh olarak,
uzman bir ekip tarafindan, bir denetleme yapilir. Hazirlanan intihal raporu calismanin ilgili editértine iletilir. Yayin
kurulu rapora gore yazardan makalede bulunan hatalari dtizeltip tekrar géndermesini isteyebilir ya da kabul veya
reddedebilir. Calismanin kabul edilip edilmemesi uzman editértn inisiyatifindedir.

Yayin Kurulu, dergiye gonderilen galismalarla ilgili asirma, atif maniptilasyonu ve veri sahteciligi iddia ve stipheleri
karsisinda COPE kurallarina uygun olarak hareket edebilmektedir.
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Publication Policies

Open Access Policy

Forbes Journal of Medicine supports the open access initiative declared in Budapest Open Access Initiative which
states that the peer-reviewed journal literature should be open access, and offers all the published articles free
of charge in an environment where everyone can read and download. The term “open access” in this declaration
means that” by means of internet, scientific literature can be accessed, read, recorded, copied, printed, scanned,
linked to full text, indexed, transferred as data to the software, and used for all legal purposes without the financial,
legal and technical barriers

Considering the role of information sharing in the advancement of science, open access is of great importance for
researchers and readers. For this reason, the articles published in this journal may be used as long as the author
and the original source are cited. No permission is required from authors or publishers. The articles in Forbes
Journal of Medicine are accessible through search engines, websites, blogs and other digital platforms.

These open access policies, which were accepted on September 1, 2012 and adopted by our Editorial Board, are also
accessible at http://www.budapestopenaccessinitiative.org/boai-10-translations/turkish-translation.

No fees are charged from authors for article submission, processing or publication.

Creative Commons

A Creative Commons license is a public copyright license that provides free distribution of a copyrighted works
or studies. An author uses the CC license when he or she wants to transfer the right to use, share or modify his/
her work to third parties

For all published articles, our journal accepts the “Creative Commons Attribution License” (Attribution-
NonCommercial-NoDerivatives 4.0 International CC BY)”

This license entitles all parties to share copy and redistribute the articles in any medium or format files published
in this journal in data mining, search engines, web sites, blogs and other digital platforms under the condition of
providing references.

Open access is an approach that reinforces interdisciplinary development and encourages cooperation between
different disciplines. For this reason, Forbes Journal of Medicine contributes to its field by offering more access to
its articles and a more transparent review process.

Ethical Policy

It is targeted that all parties participating in the creation of a scientific study (author, editor, reviewer, publisher
and reader) contribute to the proper progress of science. Compliance with scientific ethical principles is important
in the scientific studies prepared in accordance with this target. Forbes Journal of Medicine adopted the ethical
principles based on the directive prepared by the Committee on Publication Ethics (COPE) and recommended
its adoption by all individuals contributing in the creation of a scientific work. Some items of this directive are
mentioned below.

Ethical Responsibilities of the Authors

To ensure that the data related to the study is correct, to keep the records of the study regularly and to provide
access to these data upon a possible request.

To ensure that the article he/she submitted is not published or accepted elsewhere.

If the content submitted by the author matches the already published or presented content, to accept and quote
this conflict and, when necessary, to provide the editor with a copy of any work that may have similar content
related to his / her work, to obtain permission to reproduce, and use any content from other sources, and cite it
as a reference.

To ensure that all studies involving human or animal subjects comply with national and international laws and
guidelines (eg WMA Helsinki Declaration, NIH Policy on the Use of Laboratory Animals, EU Directive on the Use
of Animals) to approve that necessary approvals have been obtained, to respect subject privacy, to indicate the
relevant ethics committee approvals and research details in “Materials and Methods” section of the study.

In case of any conflict of interest, when he / she finds an ethical violation related to his / her article, he / she will
share it with the editor and publisher, and publish a statement of error, addendum, indemnity notice or withdraw
the work if deemed it necessary.

Ethical Duties and Responsibilities of the Editors

Acting in a balanced, objective and fair manner while performing their duties without any discrimination based on
gender, religious or political beliefs, ethnic or geographical origin of the authors.

To evaluate the work submitted to the journal according to its content without showing any privilege to any author.
To take necessary measures to prevent potential conflicts of interest and to evaluate existing statements, if any.
To deal with sponsored works or special studies in the same way as other studies,

In case of complaints related to violation of ethics, to enforce necessary procedures by adhering to the policies and
procedures of the journal. To give the authors an opportunity to respond to the complaint, and without refraining
from imposing the necessary sanctions, regardless of the identity of the owner of the work

To reject the study if it does not meet the purpose and scope of the journal.

Ethical Responsibilities of the Reviewers

In order to contribute to the editor’s decision-making process, the manuscript should be scrutinized in a timely
fashion and reviews should only accept the critical evaluation of the study of his/her expertise.
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The assessment should be done in an objective manner only in relation to the content of the study. The study
should be evaluated without considering religious, political and economic interests.

To make suggestions to help improve the quality of the article to be published and to critically review the study. To
communicate his’her comments to the author in a constructive and gentle language.

To protect the confidentiality of the information provided by the editor and the author, to destroy the work after
the evaluation process in accordance with the principle of confidentiality, to report to the editor if there is anything
contrary to the blind review process and not to evaluate this study.

To be cognizant of potential conflicts of interest (financial, institutional, collaborative, or other relationships
between the author and the author), and, if necessary, to alert the editor to withdraw his or her assistance for
this article.

Ethical Responsibilities of the Publisher

Among the parties involved in a creation of a scientific study, the publisher should act within all these ethical
principles.

In addition to these, the publisher is obliged to use its communication power without any individual interest and
to direct the target audience correctly.

It protects the ownership and copyright of each work published in its journals/books and undertakes the task of
archiving every published work.

People should not hesitate to get contact with the publisher when they encounter an unethical situation.

Some of the actions considered to be against scientific research and publication ethics

Plagiarism: To adopt the original ideas, methods, data or works of others partially or wholly without
referencing them in
compliance with scientific rules,
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Fraud: to use data that is not actually present or falsified in scientific research

Distortion: Distorting the research records or data obtained, demonstrating unused devices or materials as if
they were used in the

research, and distorting or shaping the results of research in the interests of the people and organizations
that sponsored the study;

Republication: To present duplicates as separate publications in academic appointments and elevations

Slicing: To present the results of a research as separate publications in academic appointments and upgrades
by disseminating and publishing the results of a research in a way that disrupts the integrity of the research
and submit them as separate publications more than once;

Unfair authorship: to include people who are not active contributors or not to include those who are
contributing to the study, to change the ranking of the authors inappropriately without any justification and,
to remove the names of those who offered their active contributions in t the previous editions, to include
their names among the writers by using their influence even though they did not actively contributed to the
work

Not specifying the people, institutions or organizations that support the publications realized as a result of the
researches carried out with their support, and contributions,

To use the thesis or studies which have not been submitted yet or have not been accepted as a source
without the permission of the owner,

Failure to comply with ethical rules in human and animal researches, not to respect patient rights in its
publications, to harm animal health and ecological balance, to refrain from obtaining necessary permissions,

To misuse resources, places, facilities and devices provided for scientific research,

To make false or misleading statements regarding scientific research and publications in academic
appointments and elevations.

O
o
-
O
::
S
=
0
=
=¥

Plagiarism Policy
Plagiarism (cheating) is a violation of ethics, regardless of whether it is intentional or not. It is a crime and an
unacceptable code of conduct as it is unethical to submit, and publish manuscripts imitating other sources, without

citing references. All studies to be published in Forbes Journal of Medicine, necessitates use of a plagiarism
checker.

All studies submitted to our periodicals and passed the evaluation of the reviewers blinded to the studies, are
evaluated by us using iThenticate software programs.

In our study, our criterion is not a percentage of matching. An auditng is carried out by a specialized team
excluding percentages of matching but considering the parameters, such as identification of matching paragraphs,
whether or not citations and references are properly written in accordance with the writing rules of the journal,
the places of the matching sentences/paragraphs in the article, and the sources with which they are matched. The
prepared plagiarism report is sent to the relevant editor of the study. In consideration of the report, the editorial
board may request from the author correction of the errors in the manuscript and sent it again or accept or reject
it. The acceptance of the study is on the initiative of the editor

The Editorial Board may act in accordance with the COPE rules against allegations, and suspicions related to
plagiarism, citation manipulation and fraudulent misrepresentation of the works submitted to the journal.
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Makale Hazirlama

Forbes Tip Dergisi'nde daha 6nce baska bir yerde yayinlanmamis, hakem degerlendirmesinde olmayan
ve Dergi Yayin Kurulu ve Danisma Kurulu tarafindan degerlendirilerek uygun bulunan yazilar basilir.
Yayinlanan yazi ve resimlerin tim haklari dergiye aittir. Dergiden alinti yapildig1 takdirde dergi kaynak
olarak belirtilmelidir. Dergimiz Turkiye Atif Dizininde indekslendiginden makaleler hazirlanirken, dizinde
yer alan diger ulusal dergilerden atif yapilmasi énerilmektedir (www.atifdizini.com).

Buna bagh olarak makalelerinizde yer alan anahtar kelimelerin, Turkiye Bilim Terimleri'nden (Ttrkiye
Bilim Terimleri: MeSH (Medical Subject Headings) terimlerinin, Tiirkce karsiliklarini iceren anahtar
kelimeler dizinidir) secilmesi gerekmektedir.

Arastirma makaleleri; Bu bolimde Tip ve Saghk Bilimleri alaninda yapilan temel veya klinik
arastirmalara iliskin calismalar yer almaktadir. Bu makaleler randomize kontrollii calismalar, gézlemsel
calismalar, tanimlayici galismalar, tanisal dogruluk galismalari, sistematik incelemeler ve meta-analizler,
randomize olmayan davranissal ve halk sagligi miidahale denemeleri, deneysel hayvan denemeleri veya
diger herhangi bir klinik veya deneysel calismayi icerebilir. Bu tir yazilar 3500 sézciigli gecmemeli ve
etik kurallara uygun olarak kaleme alinmis olmahdir. Arastirma makaleleri yazim diizeni s6yle olmahdr:
Tarkce ve lnglllzce Ozet (en fazla 250 kelimeden olusmali), Giris, Yontem, Bulgular, Tartisma, Sonug ve
Kaynaklar

Derleme; Giincel ve gereksinime yonelik konularda, ulusal ve uluslararasi literattir kullanilarak konu
ile ilgili tartismalarin ve yazar/yazarlarin gértslerinin ortaya kondugu calismalardir. Bu tiir yazilar 5000
sozctigl gecmemeli ve etik kurallara uygun olarak kaleme alinmis olmalidir. Derleme yazim dizeni soyle
olmalidir: Tarkce ve lnglllzce Ozet (en fazla 250 kelimeden olusmali), Giris, Konu ile ilgili basliklar ve
Kaynaklar

Olgu Sunumu; Nadir gorulen, tani, tedavi ve bakimda farklilik gosteren makalelerdir. Yeterli sayida
fotograflarla desteklenmis olmalidir. Bu tur yazilar 2000 sézctigti gegmemeli ve etik kurallara uygun
olarak kaleme alinmis olmalidir. Olgu sunumu yazim diizeni s6yle olmalidir: Tirkce ve lnglllzce Ozet (en
fazla 150 kelimeden olusmali), Giris, Olgu Sunumu, Tartisma ve Kaynaklar

Editére Mektup; Daha 6nce basilmis yazilarla ilgili gorus, katki, elestiriler ya da farkli bir konu tizerindeki
deneyim ve distnceler icin editére mektup yazilabilir. Bu ttr yazilar 1000 soézctigti gecmemeli ve etik
kurallara uygun olarak kaleme alinmis olmalidir. Kaynak sayisi 5 ile sinirlidir.

Dergiye gonderilen yazilar Microsoft Word programinda, her sayfa yaninda 2,5 cm bosluk birakilarak,
Times New Roman 12 punto yazi karakterinde ve 2 satir araliginda yazilmalidir. Sayfa numaralari metnin
basladig1 sayfadan baslayarak sag alt késede belirtilmelidir. Arastirma makaleleri ve derleme 30, olgu
sunumlari 15 sayfayr gecmemelidir.

Yazilar; http://www journalagent.com/forbes internet adresinden online olarak sisteme ytklenebilir.
Sorumlu yazarin “Telif Hakki Onay Formu”nu doldurup, imzalayarak yazi ile gondermesi gerekmektedir.

Yazida asagidaki bélitmler bulunmalidir.

1. Bashk sayfasi: Makalenin bashgi (Turkce ve Ingilizce), yazarlarin ad-soyadlari, unvanlari, gahistiklari
kurum ve adresleri, iletisimden sorumlu yazarin adi, telefonu, e-posta ve yazisma adresi belirtilmelidir.
Baska yerde yayinlanmamis oldugu, bildiri olarak sunulmus ise bilgisi, calismay1 destekleyen herhangi
bir birim varsa bu sayfaya yazilmaldir. Bu bilgiler online sisteme girilir. Bu bilgiler ana metin dosyasinin
icine koyulmaz.

2. Ozet ve anahtar kelimeler: Tirkce makaleler ingilizce ozet, ingilizce makaleler Tarkce ozet
icermelidir. Ozette kisaltma kullanilmamalidir. Tirkge ve ingilizce (Index Medicus MeSH'e ve Tiirkiye
Bilim Terimleri’ne uygun olarak secilmis) en fazla bes adet anahtar sézctik kullanilmalidir. Bu bilgiler
online sisteme girilir. Yiikklenen ana metin dosyasinin igine koyulmaz.

3. Ana metin: Arastirma yazilarinda giris, gereg ve yontem, sonugclar, tartisma ve kaynaklar bolimleri
olmaldir. Olgu sunumlarinda giris, olgu/olgular, tartisma ve kaynaklar boltimleri yer almalidir. Tablolar
ve resim alt yazilari kaynaklardan sonra gelmelidir. Bu bélimde yazar ve kurum adi belirten ifade
bulunmamasina dikkat edilmelidir. Yazi daha 6nce bilimsel bir toplantida sunulmus ise toplanti adi, tarihi
ve yeri belirtilerek bu boliimtin sonunda ayrica yazilmalidir.

4. Kaynaklar: Kaynaklar Vancouver stiline uygun yazilmaldir. Kaynaklarin dogrulugundan yazarlar
sorumludur. Kaynak yaziminda asagida belirtilen kurallara dikkat edilmelidir. Kaynaklar metinde kullanim
sirasina gére numaralandirilmali, numaralari metinde ctimlenin sonunda veya yazar adi gegmisse
isimden hemen sonra tst simge olarak belirtilmelidir. Ornek., Ornek.'?, Ornek.>* Dergilerin adlari Index
Medicus’da kullanilan bigimde kisaltilmalidir. Yazar sayisi 6 ve altinda ise tiim yazarlar belirtilir. Yazar
sayisi altidan fazla ise, ilk ti¢ isimden sonra “ve ark. (et al.)” yazilmahdir.

ORNEKLER
Dergi:
Yazar sayisi 6 ve altinda ise tiim yazarlar belirtilir.

- Campbell MR, Fisher J, Anderson L, Kreppel E. Implementation of early exercise and progressive
mobility: Steps to success. Crit Care Nurse. 2015;35(1):82-8. doi: 10.4037/ccn2015701.



Makale Hazirlama

Eger yazar sayisi 6'dan fazla ise ilk tg yazar belirtilir.

- Aiken LH, Sermeus W, Van den Heede K, et al. Patient safety, satisfaction, and quality of hospital
care: Cross sectional surveys of nurses and patients in 12 countries in Europe and the United
States. BMI. 2012;344:el717. doi: 10.1136/bmj.el717.

Makalenin DOI numarasi yok ise internet ulasim adresi verilir.

- Pokorny ME, Koldjeski D, Swanson M. Skin care intervention for patients having cardiac surgery.
Am ] Crit Care. 2003;12(3):535-44. Available from: http://ajcc.aacnjournals.org/content/12/6/535.full.
pdf+html?sid-f587c6d5-92a3-4971-8367-f18cdlcd63f0

Dergi eki (Supplement):

- Ahrens T. Severe sepsis management: Are we doing enough? Crit Care Nurse. 2003; 23(Suppl 5):2-

15. Available from: http://ccn.aacnjournals.org/content/23/5/S2 full.pdf+html
Kitaplar:

- Jarvis C. Physical Examination and Health Assessment. 3rd ed. Philadelphia: W.B. Saunders

Company; 2000.
Editér bilgisi var ise:

- Breedlove GK, Schorfheide AM. Adolescent pregnancy. 2nd ed. Wieczorek RR, editor. White Plains

(NY): March of Dimes Education Services; 2001.
Kitap ici boliim:

- Finke LM. Teaching in nursing: the faculty role. In: Billing DM, Halstead JA, editors. Teaching in

Nursing: A Guide for Faculty. 3rd ed. USA: Saunders & Elsevier; 2009. p. 3-17.
Ceviri kitap:

- Ferry DR. ECG in Ten Days [On Giinde Temel Elektrokardiyografil. Kahraman M, translator. Istanbul:

Ekbil A.S.; 2001.
Ceviri kitap boliimii:

- Tolay E. Planlamanin temelleri. In: Robbins SP, Decenzo DA, Coulter M. editors. Yonetimin Esaslari:
Temel Kavramlar ve Uygulamalar. Ogtt A, translator. Ankara: Nobel Akademik Yayincilik; 2013. p.
104-29.

Elektronik kitap:

- Aminoff MJ, Greenberg DA, Simon RP. Clinical Neurology. 9th ed. New York: McGraw Hill Medical;

2015. Available from: http://accessmedicine.mhmedical.com/book.aspx?bookID-1194
Elektronik rapor/dokiiman:

- World Health Organization. World Alliance for Patient Safety Forward Programme 2008-2009.
Ist ed. France; 2008. Available from: http://apps.who.int/iris/bitstream/10665/70460/1/WHO_IER_
PSP_2008.04_eng.pdf
izmir Halk Saghg1 Mudurligi. Saglhk Bakanhgi Yogun Bakim Unitelerinin Standartlari. izmir; 2007.
Available from: http://www.ihsm.gov.tr/indir/mevzuat/genelgeler/G_13082007 _1.pdf

Tezler:

- Bayram TY. Universitelerde érgitsel sessizlik [master’s thesis]. Bolu: Abant izzet Baysal Universitesi,

Sosyal Bilimler Enstittist; 2010.
Borkowski MM. Infant sleep and feeding: a telephone survey of Hispanic Americans [dissertation].
Mount Pleasant (MI): Central Michigan University; 2002.
5. Tablolar: Tablolar ana metin iginde kaynaklardan sonra gelmeli, makale igindeki gecis sirasina
gore Latin rakamlariyla numaralandirilmali, metinde parantez iginde gosterilmeli, kisa-6z bir baslk
tasimahdir. Tablo numarasi ve bashg tablonun tsttinde, tablo aciklamalari ve kisaltmalar altta yer
almalidir.
6. Resimler ve sekiller: Metin icinde kullanim siralarina gore Latin rakamlartyla numaralandiriimali ve
metinde parantez icinde gosterilmelidir. Dijital kamera ile ¢ekilmis fotograflar en az 300 dpi ¢éztnurlukte,
1280x960 piksel boyutunda gekilmis, jpg veya tiff formatlarinda kaydedilmis olmalidir. Her resim ve sekil
ayr1 bir belge olarak hazirlanmali, gonderme formuna uygun olarak yazinin ekleri olarak gonderilmelidir.
Resim ve sekil alt yazilari: Alt yazilar ana metinde kaynaklardan sonra gelmeli, kisa ve 6z bir sekilde
yazilmali, kullanilan boya/yéntem ve orijinal biiytitme bildirilmelidir. Sekillerde kullanilan semboller ve
harfler tanimlanmaldir.
7. Etik Kurul Onayi, Cikar Catismasi, Finansal Destek, Hasta Onami ve Yazar Katkisi: Bu
béltimler yazinin sonunda, kaynaklardan énce yer almalidir.

8. Tesekkiir Boliimii: Bu boliim yazinin sonunda, kaynaklardan énce yer almalidir.
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Kaynakca, Gonderme ve Atif Kontrolii

Bilimsel arastirmalar daha 6nce yapilmis olan galismalarin tizerine gelistirilir. Yapilan ¢alismalarda daha
once yapilmis calismalara belirli kurallar cercevesinde gonderme ve atif yapilarak kaynak gosterilir.
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Makale Hazirlama

Bilimsel calismalarda bilerek ya da bilmeyerek yapilan hatalar calismanin ve yaymnin guvenilirligini
zedelemektedir.

Forbes Tip Dergisi yayin etigi kapsaminda degerlendirme sonucu kabul edilen calismalarin génderme
ve atiflarinin dogru ve eksiksiz verilmesini zorunluluk olarak gérmektedir. Bu kapsamda her calisma
kabul edildikten sonra yayin kurulunun uygun buldugu bir firma tarafindan kaynakga, gonderme ve atif
kontroltinden gegirilir. Gergeklestirilen kontroltin maddi sorumlulugu yazar(lar)a aittir.

Kabul edilen galismalarin kaynakca, génderme ve atif kontroli Tirkce ve ingilizce tam metin igin
asagidaki adimlarda yapilmaktadir:

- Kaynakca Vancouver Kaynak Gosterme Kurallarinda yer alan usul ve esaslara uygun olarak
dtizenlenir.

- Kaynakcada yer alan her bir atifa ait metin ici gondermelerin usul ve esaslara gore verilip
verilmedigi kontrol edilir, hatal olanlar diizeltilir.

- Metin ici gondermelerin atiflar kontrol edilir. Eksik olanlar yazarlardan talep edilir, hatali olanlar
duzeltilir.

Tirkge tam metin igin Tirkge, Ingilizce metin icin ingilizce kaynak gosterme usul ve esaslari dikkate
alinr.

Mizanpaj ve Dizgi islemleri

Forbes Tip Dergisi makalelerin sekilsel buttinltigti, okunabilirligi ve standartlar geregi tek tip ve eksiksiz
bir sayfa dtizeni ile baski bicimini zorunlu kilar. Bu baglamda intihal denetimi ve kaynakca dtizenlemesi
tamamlanan calismalarin sayfa diizeni ve dizgisi yayin kurulunun uygun buldugu bir firma tarafindan
gerceklestirilir.

DOI Numarasinin Verilmesi

Digital Object Identifier (DOI) elektronik ortamda yayinlanan her calismanin tanimlanmasina ve
erisilmesine olanak saglayan benzersiz bir erisim numarasidir. Forbes Tip Dergisi'nde yayinlanan veya
erken gortinimdeki her ¢alisma igin DOI numarasi verilmesi zorunludur.

Kabul agsamasindan sonra intihal denetimi, kaynakca kontrolti ve baski hali hazirlanan galismalara yayin
kurulu tarafindan DOI numarasi verilir.

Erken Baski

Forbes Tip Dergisi giincel ve 6zgiin bilginin yayilmasini énemsemektedir. Bu kapsamda degerlendirme
asamasini tamamlayarak kabul edilen ve kabulden sonraki stirecleri tamamlanan galismalar elektronik
olarak erken baskida yayinlanir. Erken baskida yayinlanan ¢alismalar yayin kurulunun uygun buldugu cilt
ve saylida sayfa sayisi verilerek yayinlanir ve erken baskidan kaldirilir. Erken baskidaki ¢alismalar normal
sayida yayinlanacak son striim olmayabilir. Son yayinlanacak halinde galismalarin tizerinde kiigtik
duzenlemeler yapilabilir.

Dil Diizenlemesi

Forbes Tip Dergisi’ne génderilen calismalar tam metin dilinin (Tarkce ve ingilizce) dil bilgisi kurallarina
ve bilimsel alanyazinina uygun, sade ve acik bir dil kalitesine sahip olmalidir. Calismalar yabanci
kelimelerden arindirilmis temiz ve akici bir dille yazilmalidir. Bu kapsamda calismalarin degerlendirme igin
gonderilmeden 6nce redakte edilmis olmasi yayin stireclerinin daha saglikh bir sekilde strdtrilmesini
saglamaktadir.

- Elsevier Dil Servisi, http://webshop.elsevier.com/languageservices/
- Editage, http://www.editage.com/
- Enago, http://www.enago.com/

Yazarlar Tarafindan Uyulmasi Gereken Etik ilkeler
Dergimize yazi génderen yazarlar; asagida belirtilen etik ilkelere kesinlikle uymak zorundadirlar.

1. “Insan” 6gesinin icinde bulundugu tim calismalarda “Helsinki Bildirgesi”, “lyl Klinik Uygulamalar
Kilavuzu” ve “lyi Laboratuar Uygulamalari Kilavuzu”nda belirtilen esaslara ve T.C. Saglik Bakanhgi'nin
ilgili yonetmeliklerine uygunluk ilkesini kabul eder.

2. Insanlar tzerinde yapilan arastirmalarda, “Klinik Arastirmalar Etik Kurul’undan izin alinmasi ve ilgili
belgenin dergiye gonderilmesi zorunludur.

3. Yazarlar, makalenin “Metod” boliimiinde ilgili etik kuruldan ve galismaya katilmis insanlardan imzal
“Bilgilendirilmis gonullti olur” (informed consent) belgesini aldiklarini belirtmek zorundadir. Etik Kurul
onayinin bir kopyasinin dergiye gonderilmemesi durumunda yazi yayinlanmayacaktir.

4. Olgu sunumlarinda hastanin kimliginin ortaya gikmasina bakilmaksizin hastalardan veya geregi
durumunda yasal temsilcisinden “Bilgilendirilmis gontllti olur” (informed consent) belgesi alinmali ve
makalenin olgu sunumu baslig altinda yazili olarak ifade edilmelidir. Hastadan veya yasal temsilcisinden
alian “Bilgilendirilmis gontllt olur” belgesi dergiye yollanmaldir.
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5. Cikar Catismalari: Yazarlar, makaleleriyle ilgili gikar catismalarini (varsa) bildirmelidirler. Eger
makalede dolayh veya dolaysiz ticari baglanti (istihdam edilme, dogrudan 6demeler, hisse senedine sahip
olma, firma danismanligl, patent lisans ayarlamalari veya hizmet bedeli gibi) veya galisma igin maddi
destek veren kurum mevcut ise yazarlar; kullanilan ticari trtn, ilag, firma vb ile ticari higbir iligkisinin
olmadigini ve varsa nasll bir iligkisinin oldugunu, editére sunum sayfasinda ve ayrica makalede kaynaklar
bsltimtinden 6nce “Cikar gatismasi” bashg altinda bildirmek zorundadir.

6. Yazarhk Katkis:: Cok yazarli makalelerde yazarlarin arastirmaya katkilari (fikir olusturma, galisma
tasarimi, deneysel uygulamalar, istatistik, makalenin yazimi, vb) agiklanmali ve imzali olarak editore
(yaymn hakki devir formu kapsami iginde) sunulmalidir. Yazarlik katkisi bilgisi, kaynaklar bsliimtinden
once makalede bildirilmek zorundadir.

7. Maddi destek: Arastirma igin alinmis finansal destek, bagis ve diger butiin editéryal (istatistiksel analiz,
Ingilizce/Turkce degerlendirme) ve/veya teknik yardim varsa acikca makalenin kaynaklar boéliimtinden
once bildirilmek zorundadir. Ayrica yazarlar asagida belirtilen alanlarda, varsa galismaya sponsorluk
edenlerin rollerini beyan etmelidirler: (1) Calismanin tasarimi, (2) Veri toplanmasi, analizi ve sonuglarin
yorumlanmasi, (3) Raporun yazilmasi, (4) Yayin igin génderilmesine karar verilmesi.

Yazarlar icin Kontrol Listesi

Basvuru stirecinde yazarlar gonderilerinin asagidaki listede bulunan tiim maddelere uygunlugunu

kontrol etmelidirler, bu rehbere uymayan basvurular yazarlara geri gonderilecektir.

- Gonderilen yazi daha 6nceden yayimlanmamis, ya da baska bir dergiye eszamanli degerlendirilmek
tizere sunulmamis olmalidir.

- Gonderi dosyasi Microsoft Word dokiimani dosyasi bigiminde olmalidir. Tablolar ve resim alt yazilari
kaynaklardan sonra gelmelidir. Resimlerin kaliteli kopyalar1 ek dosya olarak génderilmelidir.

- Orijinal Arastirmalar igin “Etik Kurul Onay Belgesi” nin 6rnegi sisteme ytiklenmelidir.

- “Telif Hakki Devir Formu” imzalandiktan sonra sisteme ytklenmelidir.

-+ Calismanin iginde yazar adi, kurum bilgisi, etik kuruluna dair tesekkir yazisi vb olmadigindan
emin olunuz. Calismanizin hakem degerlendirmesinde “blind review” ilkesince tarafsiz bir sekilde ele
alinabilmesi acisindan bu énemlidir.

- Calismanizin konu bakimindan yeterli ve uygun bulunmasi durumunda intihal denetimine alinacagini
unutmamal ve calismay1 hazirlarken intihal kapsamina girecek alintilar yapmaktan kaginmalisiniz.

- Makaleniz; tez, bildiri 6zeti, poster vb bir calismadan tretilmisse, bunu tarihini belirterek dip not olarak
verdiginizden emin olunuz.

-+ Calismanizin yayimlanmasi igin yayinevi tarafindan size gelen son bilgilendirmede calismanizi
dikkatlice kontrol ettiginizden emin olmaniz gerekmektedir. Calisma yayimlandiktan sonra tizerinde
herhangi bir degisiklik yapmak mtimkiin olmayacaktir.
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Manuscript Preparation

In the Forbes Journal of Medicine, the articles which have not been published elsewhere, which are not
evaluated by the referee and evaluated by the Editorial Board and Advisory Board are printed. All rights
of published texts and images belong to the magazine. As the journal is indexed in the Turkish Citation
Index, we recommend citations from other national journals (www.atifdizini.com).

According to this, your article’'s keywords of your article must be selected from the term of Sciences
of Turkey (Turkey Science Terms: MeSH (Medical Subject Headings) terms, keywords are the directory
containing the Turkish equivalent).

Research articles: These articles are for basic or clinical researches in the field of Medicine and Health
Sciences. These articles may include randomized controlled trials, observational studies, descriptive
studies, diagnostic accuracy studies, systematic reviews, and meta-analyses, non-randomized behavioral
and public health intervention trials, experimental animal trials, or any other clinical or experimental
study. Such articles should not exceed 3500 words and should be written under ethical rules. Research
articles spelling should be as follows: Turkish and English Abstract (should not exceed 250 words),
Introduction, Method, Findings, Discussion, Conclusion, and References.

Review: These are the studies in which the discussions and the opinions of the authors/authors are
put forward by using national and international literature on current and need-oriented subjects. Such
articles should not exceed 5000 words and should be written following ethical rules. The writing order
of the review should be as follows: Turkish and English Abstract (maximum 250 words), Introduction,
Titles elated to the subject, and References.

Case Report: These are articles on cases that differ in diagnosis, treatment, and care. It should be
supported by a sufficient number of photographs. Such articles should not exceed 2000 words and
should be written following ethical rules. Case report spelling should be as follows: Turkish and English
Abstract (should not exceed 150 words), Introduction, Case Report, Discussion, and References.

Letter to the Editor: A letter can be written to the editor for comments, contributions, criticisms, or
experiences and thoughts on a different topic about previously published articles. Such articles should
not exceed 1000 words and should be written following ethical rules. The number of references is
limited to 5.

The articles that were submitted in the journal should be written in the Microsoft Word program in A4
paper size, 2 cm spacing, 12 point font, and Times New Roman font leaving 2.5 cm space on each page.
Page numbers must be specified in the bottom right-hand corner starting from the page where the text
starts. The research articles and review should not exceed 30 pages, case reports should not exceed 15
pages.

Articles can be submitted online at http://www.journalagent.com/forbes. The author/authors should fill
in the “Copyright Transfer Form” and submit it with the original signature.

The article should contain the following sections:

1. Title page: The title of the article (in Turkish and English), names and titles of the authors, their
institution and addresses, the name of the author responsible for communication, telephone, e-mail,
and correspondence address should be specified. The information that has not been published
elsewhere, if it is presented as a paper, should be written on this page if there is any unit supporting
the study. This information is entered into the online system. This information is not put in the main
text file.

2. Abstract and keywords: Turkish articles should contain an English abstract, and English articles
should contain a Turkish abstract. Abbreviations should not be used in the abstract. A maximum of
five keywords should be used in Turkish and English (selected following Index Medicus MeSH). This
information is entered into the online system. It is not put in the main text file loaded.

3. Main text: Research articles should have an introduction, materials, and methods, results, discussion,
and reference sections. Case reports should include an introduction, case/facts, discussion, and
reference sections. Tables and captions should come after the references. It should be paid attention that
there is no statement indicating the author and institution name in this section. If the article has been
presented at a scientific meeting before, the name of the meeting, date, and place should be written
separately at the end of this section.

4. References: References should be written in the Vancouver style. The authors are responsible for
the accuracy of the references. The following rules should be observed in the source writing. References
should be numbered according to the order of use in the text, their numbers should be indicated at the
end of the sentence or, if the author’s name is mentioned, as superscript right after the name. Example.,
Example.'?, Example.2> The names of the journals should be abbreviated as used in Index Medicus. If the
number of authors is 6 or less, all authors are specified. If the number of authors is more than six, after
the first three names “et al. (et al.) "should be written.
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EXAMPLES:
Journal:
If the number of authors is 6 or less, all authors are specified.

- Campbell MR, Fisher J, Anderson L, Kreppel E. Implementation of early exercise and progressive
mobility: Steps to success. Crit Care Nurse. 2015; 35(1):82-8. doi: 10.4037/ccn2015701.
If the number of authors is more than, the first three authors are specified.
- Aiken LH, Sermeus W, Van den Heede K, et al. Patient safety, satisfaction, and quality of hospital

care: Cross sectional surveys of nurses and patients in 12 countries in Europe and the United
States. BMI. 2012;344:el717. doi: 10.1136/bmj.el717.

If the article does not have a doi number, an internet address is provided.

- Pokorny ME, Koldjeski D, Swanson M. Skin care intervention for patients having cardiac surgery.
Am J Crit Care. 2003:12(3):535-44. Available from: http://ajcc.aacnjournals.org/content/12/6/535.full.
pdf+html?sid-f587c6d5-92a3-4971-8367-f18cdlcd63f0

Journal Supplement:
- Ahrens T. Severe sepsis management: Are we doing enough? Crit Care Nurse. 2003; 23(Suppl
5):2-15. Available from: http://ccn.aacnjournals.org/content/23/5/S2 full. pdf+html
Books:

- Jarvis C. Physical Examination and Health Assessment. 3rd ed. Philadelphia: W.B. Saunders
Company: 2000.

If there is editor information:

- Breedlove GK, Schorfheide AM. Adolescent pregnancy. 2nd ed. Wieczorek RR, editor. White Plains
(NY): March of Dimes Education Services; 200l.

Chapter in book:

- Finke LM. Teaching in nursing; the faculty role. In: Billing DM, Halstead JA, editors. Teaching in
Nursing: A Guide for Faculty. 3rd ed. USA: Saunders & Elsevier; 2009. p. 3-17.

Translated book:

- Ferry DR. ECG in Ten Days [On Giinde Temel Elektrokardiyografil. Kahraman M, translator. Istanbul:
Ekbil A.S.; 200L.

Chapter in translated book:

- Tolay E. Planlamanin temelleri. In: Robbins SP, Decenzo DA, Coulter M. editors. Yonetimin Esaslar::
Temel Kavramlar ve Uygulamalar. Ogut A, translator. Ankara: Nobel Akademik Yayincilik; 2013. p.
104-29.

eBook:

- Aminoff MJ, Greenberg DA, Simon RP. Clinical Neurology. 9th ed. New York: McGraw Hill Medical;
2015. Available from: http://accessmedicine. mhmedical.com/book.aspx?bookID-1194

Electronic report / document:

- World Health Organization. World Alliance for Patient Safety Forward Programme 2008-2009.
Ist ed. France; 2008. Available from: http://apps.who.int/iris/bitstream/10665/70460/1/\WHO _IER_
PSP_2008.04_eng.pdf

izmir Halk Saghgi Mudurlugt. Saghk Bakanligi Yogun Bakim Unitelerinin Standartlari. izmir; 2007.
Available from:http://www.ihsm.gov.tr/indir/mevzuat/genelgeler/G_13082007 _1.pdf

Thesis:

- Bayram TY. Universitelerde 6rgitsel sessizlik [master’s thesis]. Bolu: Abant izzet Baysal Universitesi,
Sosyal Bilimler Enstittst; 2010.

Borkowski MM. Infant sleep and feeding: a telephone survey of Hispanic Americans [dissertation].
Mount Pleasant (MI): Central Michigan University; 2002.

5. Tables: Tables should come after the references in the main text, should be numbered in Latin
numerals according to the order in the article, should be shown in parentheses in the text, and should
have a brief title. Table number and title should be above the table, table explanations and abbreviations
should be below.

6. Pictures and figures: They should be numbered in Arabic numerals according to their usage order
in the text and should be shown in parentheses in the text. Photographs taken with a digital camera must
be at least 300 dpi resolution, 1280x960 pixel size, saved in jpg or tiff formats. Each picture and figure
should be prepared as a separate document and sent as attachments to the article in accordance with
the submission form. Picture and figure captions: Subtitles should come after the sources in the main
text, should be written briefly and briefly, and the paint/method used and the original magnification
should be stated. Symbols and letters used in figures should be defined.
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7. Ethics Committee Approval, Conflict of Interest, Financial Support, Informed Consent, and
Author Contribution: These sections should be placed at the end of the article, before the references.

8. Acknowledgment Section: This section should be placed at the end of the article, before the
references.

Reference, Cross-Reference and Citation Control

Scientific research is based on previous works on the scientific field. During the new studies, previous
ones are cited and referred to in the context of certain rules. Scientific mistakes made in the studies,
whether intentionally or unintentionally, are undermining the reliability of the publication.

Forbes Journal of Medicine considers that the references of the studies which are accepted after the
evaluation must be given correctly and completely within the scope of publication ethics. In this context,
every work that is accepted is passed from bibliography, cross-reference and citation control by a
company which the board finds appropriate. The cost of the control carried out is the responsibility of
the author(s).

The bibliography, cross-reference and citation control of accepted studies are conducted in the following
steps for full text in Turkish and English:

- The bibliography is organized in accordance with the procedures and principles contained in
theVancouver Code of Conduct.

- Itis checked whether the in-text citations of each reference are given according to the procedures
and principles, and the ones that are incorrect are corrected.

- References to in-text citations are checked. The missing ones are requested from the writers, and
the ones that are incorrect are corrected.

The procedures and principles of referring in Turkish are valid for Turkish full text and in English for
English text.

Layout and Composition Operations

Forbes Journal of Medicine requires formality, readability, and uniformity of prints, with a uniform and
complete page layout, in accordance with standards. In this context, a company which is approved by
the publishing board arranges the page order and string of the studies completed with their plagiarism
control and bibliographic regulation.

Dispatch of DOI Number

Digital Object Identifier (DOI) is a unique access number that allows identification and access of any
work published in the electronic environment. It is mandatory to give a DOI number for every work
published in Forbes Journal of Medicine or in early edition. After the acceptance stage, the DOl number
is given by the editorial board to the studies which are accepted after plagiarism and bibliographic
control and are prepared for printing.

Early Edition

Forbes Journal of Medicine values spreading of current and original information. In this context, studies
that are accepted by completing the evaluation phase and completed after the acceptance process are
electronically published in early printing. Early issued publications are published with the volume and
number of pages that the editorial board considers appropriate and are removed from the early edition.
Studies in early printing may not be the latest version to be published in the normal issue. Minor editing
can be made on the work to be published as a final version.

Language Regulation

Work submitted to Forbes Journal of Medicine should have a clear and understandable language quality
appropriate to the rules of the language of the full text language (Turkish and English) and the scientific
literature. The work should be written in a clean and fluent language that is free from foreign words.
In this context, the fact that studies being redacted before submission for evaluation ensures that the
publishing processes are maintained in a healthier way.

- Elsevier Language Service, http://webshop.elsevier.com/languageservices/
- Editage, http://www.editage.com/
- Enago, http://www.enago.com/

Ethical Principles to be Followed by Authors
Authors who submit articles to our journal must strictly abide by the ethical principles stated below.

1. In all studies involving the “human” factor, the Declaration of Helsinki states the principles set out in
the “Guide to Good Clinical Practices” and “Guide to Good Laboratory Practices” and T.C. It accepts the
principle of compliance with the relevant regulations of the Ministry of Health.

2. In researches related to humans, it is obligatory to obtain permission from the Ethics Committee for
Clinical Investigations and submit the relevant documentary journal.
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3. The authors must state that they have received an informed consent document signed by the relevant
ethics committee and those involved in the study in the method section of the articles. If a copy of the
approval of the Ethics Committee is not sent to the magazine, the article will not be published.

4. Regardless of the identity of the patient in the case presentations, “Informed Consent” documentation
should be obtained from the patients or, where appropriate, the legal representative, and the article
should be written in writing under the title of the case presentation. The “Informed volunteer” document
must be sent to the journal from the patient or legal representative.

5. Conflicts of Interest: Authors should report conflicts of interest (if any) about their articles. If the
article includes direct or indirect commercial relation (such as recruitment, direct payments, having
stocks, company consultancy, patent licensing adjustments, or service fee) or an institution that provides
financial support for the trial, the authors have to state that the article does not have any commercial
relationship with the commercial product used, drug, company, etc. and., if the otherwise is present, then
they have to state the nature of relationships in the cover letter as well as under the title of “Conflict of
interest” before References section of the article.

6. Authoring Contribution: In many written articles, authors’ contributions to the research should be
presented in an editorial form (within the scope of publication right transfer form), which should be
explained and signed, such as idea formation, study design, experimental applications, statistics, writing
of the article.

7. Financial support: Financial support for the research, donation, and all other editorials (statistical
analysis, English/Turkish assessment) and/or technical assistance must be communicated before the
article’s resource section. Also, the authors must declare the roles of sponsors in the following areas,
(1) design of the employee, (2) data collection, analysis, and interpretation of the results, (3) writing of
the report, (4) decision to submit for publication. The articles sent to the journal should be arranged to
include the following sections.

Checklist for Authors

In the application process, authors should check the conformity of their submissions to all the materials
listed below, those applicants who do not comply with this guideline will be returned to the authors.

- The submitted manuscript shouldn’t have been previously published or submitted to another journal
simultaneously.

- The uploaded file should be in Microsoft Word document file format. Tables and captions should come
after references. High-quality copies of the figures should be sent as attachments.

- For original articles, the copy of the “Ethics Committee Approval Certificate” should be uploaded.

- A signed copy of the “Copyright Transfer Form” should be uploaded.

- Be sure that the article doesn’t contain the author’s name, institutional information, thanks letter
for the ethics committee, etc. This is important for referee evaluation of the article in terms of being
objectively handled by the “blind review”.

- You should not forget that if your study is found sufficient and appropriate in terms of subject, it will be
checked for plagiarism, and you should avoid making citations that will be within the scope of
plagiarism as writing the article.

- If your article is produced from a thesis, abstract, poster, etc.; be sure to state it as a foot note with the
date.

- For your article to be published, you need to make sure that you carefully check your article in the
latest information sent by the publisher. It will not be possible to make any changes to the article after
it is published.
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Editorden / Editorial

Degerli Okuyucularimiz,

Forbes Tip Dergisi (Forbes Journal of Medicine) olarak tamamladigimiz icinci yayin yilinin
ardindan ilk giinkii heyecan ve sevingle dergimizin onuncu, 2023 yilinin ilk sayisini sizlere
sunmanin mutlulugunu yastyoruz. Geride biraktigimiz yayin yilinda, dergimizde Tip ve Saghk
Bilimleri alanlarinda 3 derleme, 38 orijinal arastirma, 6 olgu sunumu ve | editére mektup
yazist olmak tizere toplam 48 bilimsel calisma yayimlandi. Forbes Tip Dergisi Yayin Kurulu'nun
ilk sayidan itibaren titizlikle ytrtutmekte oldugu yayin degerlendirme ve basim stregleri
sonucunda akademik yayincilikta gok énemli bir yeri olan ulusal indeksimiz ULAKBIM (TR
Dizin) ve Tarkiye Atif Dizini yani sira uluslararasi akademik indekslerden EBSCO, J-Gate ve
Index Copernicus’ta taranmaya devam etmektedir. Bunlara ek olarak geride biraktigimiz yayin
yili itibari ile dergimiz ulusal Tirk Medline ve uluslararasi Gale dergi indekslerinde de yerini
almistir.

Dergimizi daha da ileriye gotiirmenin gayreti icerisinde oldugumuzu ve basta ESCI olmak tizere
diger prestijli uluslararasi indekslerde taranmak igin yaptigimiz basvurularin degerlendirme
stireclerinin de devam ettigini paylasmak isteriz. Bu dogrultuda Forbes Tip Dergisi Yayin Kurulu
olarak dergimiz “Saglikli Yarinlar icin Bilimin izindeyiz” mottosuyla yoluna hiz kesmeden
devam etmektedir.

Cahsmalarini dergimize génderen yazarlara, degerlendirmeleri yapan editér, danigma kurulu
tiyeleri ve hakemlerimize ¢ok tesekkir ediyoruz.

Saygilarimizla

Prof. Dr. M. Yekta ONCEL
Forbes Tip Dergisi Bas Editoru
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Derleme / Review

Bobrek Nakilli Hastalarda Greft Sagkaliminin Yapay Zeka
Yontemleri ile Tahmin Edilmesi

Predicting Graft Survival in Renal Transplant Patients Using Artificial
Intelligence Methods

® Tuba OZ! ® Melek PEHLIVAN2, ® ibrahim PiRiM!
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kalitesini artiran en uygun tedavi yontemi olarak kabul edilir. Basarili bir bébrek nakli icin potansiyel
risk faktorlerinin belirlenmesi son derece énemlidir. Bobrek nakli yapilan hastalarda greft sagkalimini
etkileyen risk faktorlerini belirlemek icin yapay zekay ‘artificial intelligence’ (Al) kullanan calismalarin
sayisi gun gectikge artmaktadir. Bu calismalarda Al, patolojik degerlendirmeden immunsupresif
ilac dozlarina kadar genis bir yelpazede kullanilmaktadir. Al algoritmalarindan makine &grenimi
tabanli modeller, geleneksel istatistiksel metodlara kiyasla greft sagkaliminin tahmininde daha iyi
performans gosterirler ve verilerin hizli degerlendirilmesini saglarlar. Son yillarda, Al'nin bébrek naklinde
kullanimini artirmak icin ¢cok sayida kapsamli arastirma yapilmistir. Bu derlemedeki amacimiz, bdbrek
transplantasyonunda greft sagkalimini tahmin etmek icin Al algoritmalarini incelemektir.
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ABSTRACT

Renal transplantation is now widely regarded as the best treatment option for patients with end-stage
renal failure in terms of survival and quality of life. It is of extremely importance to identify the potential
risk factors for successful renal transplantation. The number of studies related to artificial intelligence
(Al) applications in renal transplant patients grows by the day. In these studies, Al is used a wide range
from pathological evaluation to immunosuppressive drug doses. Machine learning-based models that
are Al algorithms perform to be superior to the traditional statistical method for predicting graft survival
and rapidly provides analyzing of data. In recent years, the number of studies is increased using Al for
renal transplants. In this review we aimed to examine the Al algorithms for predicting graft survival in
renal transplantation.

Keywords: Artificial intelligence, machine learning, renal tranplantation

GIRiS

Bobrek hastaligl, toplumun %10'undan fazlasini etkileyen
kiresel saglik sorunudur. Bdébrek nakli, son dénem
bobrek hastalari icin en iyi tedavi secenegi olarak kabul
edilmektedir. Ancak glnimuzde greft fonksiyonunda
ve sagkaliminda onemli gelismeler olmasina ragmen,
nakledilen bircok bdbrek grefti reddedilmektedir. Greft
sagkalimini etkileyen faktorler nedeniyle, nakil sonuglarinin

tahmini icin geleneksel istatistiksel metodlarin kullanimi
zordur. Yapay zeka ‘artificial intelligence’ (Al) yontemleri
gibi yeni yaklasimlar, cok sayida faktori ve bu faktorler
arasindaki karmasik etkilesimleri analiz ederek bobrek
nakli sonuglarinin dogru tahmin edilmesini saglamaktadir.

Gunumuzde Al'nin kullanimi ¢ok hizli bir sekilde artmakta
ve tipin her alaninda veri saglamaya devam etmektedir.
Son yillarda, Al'nin boébrek naklindeki etkisini kapsamli
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bir sekilde incelemek igin ¢ok sayida bilimsel ¢alisma
devam etmektedir. Bébrek nakli olan hastalardan elde
edilen veriler kullanilarak; immunsupresif dozunun
optimize edilmesi'?, greft fonksiyonunun tahmini®, insan
l6kosit antijen ‘human leukocyte antigen’ (HLA) yaniti*
ve Koronavirls hastaligi-2019 pandemisi® sirasinda
bobrek nakli riskinin degerlendirilmesi gibi cesitli
komplikasyonlarda Al teknikleri kullanilmaktadir. Bu
nedenle, boébrek naklinde Al'yi kullanmak ve sonuclarini
degerlendirebilmek son derece 6nemlidir. Bu derlemede,
Al hakkinda bilgi verilerek Al ydntemlerinin ne oldugu,
tipta Al yontemlerinin nasil kullanildigl, avantajlan ve
dezavantajlarinin ne oldugu, 6zellikle bdbrek naklinde Al
yontemleri kullanilarak greft sagkalim slresinin tahmin
edilmesine iliskin gtincel literattr hakkinda bilgi verilmistir.

Yapay Zeka Algoritmalan

John McCarthy'in, 1955'te Al terimini ortaya koymasinin
ardindan, gelisen teknoloji ile Al calismalari ¢ok hizli bir
sekilde ilerlemistir. Al kapsamli bilgisayar teknolojisiyle
insan zekasini taklit eden algoritmalardir. Bu nedenle
genel olarak insanlar tarafindan gerceklestirilen analizleri,
‘akilli” olarak nitelendirilecek bir sekilde otomatiklestirme
ve gelistirme yetenegi olarak tanimlanir® Al bir sistemdeki
verileri algilamayi, bu verilere dayali olarak belirli hedeflere
ulasmaylr ve bu surecin tekrarlanarak surekli olarak
glncellestirilmesini amaclar’ Boylelikle, Al glnimuzde
dijital verilerin analiz edilmesini ve kullanimini énemli
olclde degistirmistir. Bu 6zelliklerinden dolayr Al saglik
alaninda da siklikla hastaliklarin tahmini, teshisi ve tedavisi
icin kullanilmaya baslanmistir®

Al; Makine &grenimi ‘machine learning’ (ML), derin
dgrenme ‘deep learning’ (DL) genetik algoritmalar, genetik
programlama gibi alt dallar icermektedir. Bu alt dallardan
en dnemlisi, ML'dir? ML teknikleri, karmasik veri kimelerini
yonetme yetenegine ve klasik istatistiksel yontemlerin
aksine ¢ok sayida degiskene sahiptir. ML algoritmalari,
belirli bir klinik olgunun sonucunu tahmin etmek icin iki
degiskenin iliskilerini degerlendirmek, temel 6zelliklere
dayali tahminler olusturmak, karsilastirilabilir modellerle
nesneleri tanimlamak ve konulari belirli kriterlere
dahil etmek gibi bircok sorunun c¢ézimlenmesinde
kullanabilmektedir.!® Bu &zellikler, ML'yi klasik hesaplama
yaklasimlarindan farkli kilmaktadir. ML hedeflere gore
denetimli, denetimsiz ve takviyeli 6grenme olmak
Uzere Ug¢ paradigmada siniflandirilir. Etiketler, denetimli
ogrenmede veri kimesine dahil edilir ancak denetimsiz
ogrenmeye dahil edilmez. Takviyeli 6grenme, herhangi
bir verinin 6nceden saglanmasini gerektirmez; ancak
cevreden 6grenme bilgilerini alirve model parametrelerini
gunceller. Denetimli 6grenme algoritmalari, tahmine
dayali hedefler ile temel gercek arasindaki tahmin

hatasini azaltmak igin programlanir. Bu algoritmalar,
etiket 6zelliklerine gore siniflandirma ve regresyon olmak
Uzere iki kategoriye ayrilmistir. ML algoritmalarinin en sik
kullanilan &érnekleri; rassal orman ‘random forest’ (RF),
destek vektér makinesi ‘support vector machine’ (SVM),
Yapay sinir aglar ‘artificial neural networks’ (ANN), K-en
yakin komsuluk ‘K-nearest neighbor’ (KNN), karar agaci
‘decision tree’ (DT), gradyan artirma ‘gradient boost’ (GB),
naive bayes'dir (NB)." ANN siniflandirma veya tahmin
sureglerinde yer alan karmasik islevleri yaklasik olarak
tahmin edebilen, katmanlar halinde dizenlenmis bir dizi
yapay ndérona dayali denetimli veya denetimsiz bir ML
algoritmasidir. Ayrica, cok sayida gorevi gerceklestirebilen
karmasik hesaplama sistemleridir. ANN’ler daha az
istatistiksel egitim gerektirmeleri, dogrusal olmayan
iliskileri saptayabilmeleri gibi 6&zellikleriyle geleneksel
istatistik metodlara gére avantajlidir.?

insan beyninin biyolojik yapisini taklit etme fikrinden
esinlenen DL, ANN'ye dayali ML'nin bir alt alanidir. DL,
ozellik ¢ikarma ve donUstirme igin ¢ok sayida dogrusal
olmayan islem katmanina sahip, genellikle gériintd tanima
konusunda uzmanlasmis, denetimli veya denetimsiz bir
ML algoritmasidir. DL modelleri, son yillarda biyomedikal
alaninda giderek artan bir sekilde, genomik ve ilag kesfi
gibi diger bircok alani iceren organ nakil strecini énemli
olgtde etkilemistir.”®

RF entegre algoritmalarin kapsamli uygulamasina dayanan,
kesin bir tahmin veya siniflandirma elde etmek icin
birden ¢cok DT olusturan denetimli bir ML algoritmasidir.
RF, veriler eksik olsa bile iyi performans gdsteren hizli
bir algoritmadir SVM'ler farkli kategorilere ait verilerin
dogrusal olarak ayrildigr uyarlanmis hiper duzlemler
olusturarak verileri siniflandirabilen ve aykiri degerleri
tespit edebilen denetimli bir ML algoritmasidir.

Lojistik regresyon ‘logistic regression’ (LR), istatistiklere
dayali uzun bir gecmisi olan pratik bir teknolojidir. NB,
¢cogu veri setini tahmin etmede etkili olan kosullu olasiliga
dayali analitik bir ydntemdir.

Analizlerde tek bir teknigi kullanmak her zaman ylUksek
dogrulugu garanti etmez. Her teknigin fonksiyonlarina gére
Gstin ve zayif yonleri vardir. Klinik uygulamalar icin bazi
ML modelleri veri siniflandirmasi icin digerlerine gére daha
uygundur, bu nedenle belirli bir klinik soru icin uygun ML
modelinin secilmesi veya kombinasyonu gereklidir. En iyi
model genellikle 6rnek veri setine ve belirli bir senaryodaki
analizin amacina baglidir.

BSbrek Nakli immiinolojisi

Bobrek naklinde greft rejeksiyonu, nakilden sonra
olusabilecek ciddi bir komplikasyondur. Diinya Saglik
Orglti'ne goére, 2020 yilinda diinya capindaki 129.681



organ naklinin %62,4'0 bobrek nakli ve bunlarin %31,7’si
canli donérlerdir’ Cok sayida bobrek nakli, dncelikle
dondr ile alici arasindaki yetersiz eslesmeye bagli kronik
greft rejeksiyonu nedeniyle basarisiz olur.”®

Greft rejeksiyonu, zamana (hiperakut, akut veya kronik)
ve mekanizmaya (hlcre aracili, antikor aracili) bagli olarak
siniflandirilmaktadir. Hiperakut rejeksiyon, nakilden kisa
bir stire sonra ortaya ¢ikmaktadir. Akut rejeksiyona T ve
B lenfositleri aracilik etmekte, nakilden sonraki ilk yil
icinde meydana gelmektedir. Kronik rejeksiyon ise greft
yetmezliginin 6nde gelen nedenidir ve nakilden yillar
sonra gerceklesmektedir. Ek olarak, hiicre aracili ve antikor
aracili rejeksiyon, karakteristik histolojik &zelliklere ve
alici serumunda anti-donor antikorlarin saptanmasina
dayanir.'®

Bagisiklik sisteminde gérev alan T hlicrelerinin bir antijene
karsi olusturacagl yanitin gergeklesebilmesi icin bu
antijenin antijen sunan hicreler ‘antigen presenting cells’
(APC) tarafindan alinmasi ve ylzeylerinde bulunan major
doku uygunluk kompleksine ‘major histocompatibility
complex’ (MHC) baglanarak T hucrelerine sunulmasi
gerekmektedir. Bobrek naklinde, dondr greft antijenlerinin
MHC molekullerinin  alict T hucreleri tarafindan
taninmasi rejeksiyonun temel nedenlerinden Dbiridir.
MHC reseptorlerini iceren HLA, vicuttaki hemen hemen
tim c¢ekirdekli hicrelerde bulunmaktadir. MHC sinif |
reseptoriinln islevi, peptitleri T lenfositlerine sunmaktir.
MHC reseptdrleri patojen tlrevli bir peptit sundugunda,
sitotoksik T hiicreleri enfekte olmus hicreyi hedeflemeye
yardimci olurlar. Dokular uyumsuz HLA ile nakledildiginde,
grefte karsi cok gliclu bir sitotoksik T hticresi immun tepkisi
ortaya cikmaktadir. Ek olarak, non-HLA'lar nakil olanlara
karsi T hicresi immun tepkilerini de tetikleyebilmektedir.
Bu nedenle HLA genotipi, donoér-alici arasinda tam bir
eslesme gosterse bile, non-HLA'lardaki farkliliklar greft
rejeksiyonuna neden olacak gucli bir T hicre tepkisine
neden olabilmektedir.®

Bobrek nakli sonrasinda goézlenen bu karmasik immin
degisiklikler nedeniyle, greft rejeksiyonunu etkileyen
faktorleri incelemek igin blyUk veri kimeleri olusturmaya
yonelik ¢ok sayida uluslararasi arastirma yapilmaktadir.
Saglikla ilgili alanlarda genis capli veri toplamanin dnemi
giderek arttigindan, nakil konusunda farkli bilgilerin
depolandigl bdbrek hastaliklari ve bobrek nakline
ozel bircok veri tabani girisimi olmustur!” Geleneksel
istatistiksel metodlar bu veri tabanlari tarafindan toplanan
verileri kullanip analiz etmede sinirli bir yetenege sahiptir.
Buna karsin, klinik calismalardaki karmasik etkilesimler goz
ontne alindiginda, Al algoritmalarini kullanarak yapilan
analiz etme ve tahmin modelleme yontemlerinin basarisi
son yillarda dikkat cekmektedir.”®

OZ T ve ark. Bébrek Nakillerinde Yapay Zeka Yontemleri

Bobrek Naklinde Yapay Zeka

Organ naklinin baslangicindan beri, veri toplama konusu
titiz bir yaklasim olmustur. Bu oldukga organize yaklasim,
onemli gézlemsel calismalarin yapilmasina izin vermis ve
arastirma yéntemleri icin sayisiz veri saglamistir> Bdbrek
nakillerinde ML tabanli tahmin modelleri, nakilde greft
sagkalimini tahmin etmek icin dondr ve alici faktorleri
arasindaki temel iliskileri bagimsiz olarak incelemekte ve
ayni anda birden fazla nakil semasini test etmekte kolaylik
saglamaktadir. Bu nedenle ML yontemleri kullanilarak greft
sagkalimi tahminine yonelik cok sayida ¢calisma yapilmistir
(Tablo 1).

Lofaro ve ark.,”” bobrek nakli olan 80 hastanin retrospektif
analizinde, nakilden sonraki 5 yil icinde kronik greft
nefropatisini tahmin etmek igin iki farkli siniflandirma
agacl kullanmislardir. CAN olarak adlandirilan ilk sinif,
transplantasyondan sonraki 5 yil icinde kronik greft
nefropatisi gelistirmeriskitasiyan hastalariicermektedir.no-
CAN olarak tanimlanan ikinci sinif, kronik greft nefropatisi
gelistirme riski olmayan hastalardan olusmaktadir. Calisma
sonucunda, CAN’In geleneksel istatistiksel metodlara
gbre iyi bir alternatif oldugunu bildirmislerdir. CAN
gibi hastaliklari nicel veri degerlendirmesinden tahmin
edebilen ¢cok faktorli modeller, 6zellikle klinik uygulamaya
bUyuk fayda saglamaktadir. Bu model yalnizca hizli tahmine
dayali veri madenciligi saglamakla kalmaz, ayni zamanda
risk faktor etkilesimlerinin aninda degerlendirilmesine
olanak saglamaktadir.

ANN, bagimli ve bagimsiz degiskenler arasindaki dogrusal
olmayan karmasik iliskileri ve degiskenler arasindaki
tim olasi etkilesimleri tespit edebilir. Ote yandan LR,
degiskenlerinin yeterli bir drneklem buyUkligl oldugunda
ve sonuclarin  dogrudan yorumlanmasi gerektiginde
tercih edilmektedir. Bu nedenle, bir veri kiimesini analiz
etmede bu iki yontemin performansini kullanmak ve
karsilagstirmak onemlidir. Lin ve ark.,?®° Ocak 1995-Aralik
2002 yillar arasinda bodbrek nakli olan 57.389 hastada
greft sagkalimi tahmini icin LR, ANN, Cox modellerini
karsilastirmislardir. Bu calismada, LR'nin ANN'ye benzer
performans elde edebildigini gdstermislerdir. Tang ve
ark.” Temmuz 1985 ile Aralik 2002 arasindaki dénemde
sistemik lupus eritematozus olan 4.754 bobrek nakilli
hastalarda 3 yillik greft sagkaliminin degerlendirilmesi igin,
siniflandirma agaclari, LR ve ANN'leri kullanmislardir. Tang
ve ark.,” LR ve siniflandirma agaclarinin performansinin
ANN'nin performansi ile benzer oldugunu bildirmislerdir.
Simic-Ogrizovic ve ark.? bobrek naklinden sonra gelisen
kronik rejeksiyonu ANN metodu ile tahmin etmek Uzere
klinik ve patolojik olarak dogrulanmis 27 hasta ve 33
degiskenden elde edilen verileri incelemislerdir. Calisma
sonucunda, ANN'nin kronik rejeksiyonu tahmin etmede
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Tablo 1. Bobrek naklinde greft sagkalimi icin Al calismalari

Yil Veri Hasta Galisma | Ulke Al/ML Amag Sonug¢ Kaynak
ANN, kronik
Kronik bobrek bobrek rejeksiyon
rejeksiyonu ile tahmininde
1999 Karisik 27 R Yugoslavya | ANN iliskili degiskenleri | geleneksel 22
secmek icin ANN istatistiksel
kullanilmasi yontemlere gore
glvenilirdir.
LR, Cox Greft basarisizligin .
USRDS + Amerika modelleri, tahmin etmek IL;SrAlll: ,jc‘|r||lﬁabilir
2008 | UNOS 57389 | R Birlesik tek-cikti ANN, | icin LR, ANN, efforfnans e 20
(1995-2002) Devleti coklu-gikti Cox modellerinn P .
ANN K edebilir.
arsilastirilmasi
ML, cesitli risk
faktorleri arasindaki
5 yillik greft etkilesimlerin
) kaybinin tahmini analizine izin
2010 | Karisik 194 R [talya DT icin denetimli verebileceginden, 24
ML modelinin geleneksel
kullanilmasi istatistiklere gore
uygun bir alternatif
olabilir.
CLs8 DT ile kronik greft | DT kullanimi, kronik
Tek alg.oritmasma nefropatisinin greft risk faktorlerinin
2010 | merkezli 80 R italya dayali iki farkli .ta.h”é'zljd”mes' delge”i”d['”lmes'”de 19
(1996-2003) DT (CAN, no- | (&1 -/ Ve no- erenese
CAN) ! CAN modelinin istatistiklere gecerli
kullanilmasi bir alternatif sunar.
Sistemik lupus
eritematozuslu ANN, LR ve DT
USRDS Amerika hastalarda 3 yillik performansini
201 (1985-2002) 4.754 R Birlesik ANN, LR, DT greft sagkalimini iyilestirmek icin 21
Devleti tahmin etmek icin | buyuk miktarlarda
veri yontemlerinin | veri kimesi gerekiyor.
karsilastiritmasi
ML tarafindan
L olusturulan bir
Dene‘tlmll ML DT gelismis ML
algoritmalarinin ) 3
R tekniklerinin
tahmin glctndn
Uc merkezli Giney degerlendirilmesi g)t;f'lcgak[]er;:rs:el?(l
2017 (1997-2012) 3017 R Kore DT, RF ve sonuglarin geleneksel 25
geleneksel : o
: L istatistiksel
istatistiksel .
modellere gore greft
modellerle - :
sagkalimini tahmin
karsilastirilmasi . N
etme dogrulugu
gostermistir.
Nemazee Bobrek nakli ANN ve SVM boébrek
Hastanesi yapilan hastalarda | nakli alicilarinda
) o ; ML-ANN, LR, greft sagkalimini sagkalim tahminini
2017 isrlgizizcouonge_y 17 P Iran SVM tahmin etmek belirlemek igin 23
2012) icin LR ile ML verimli bir sekilde
karsilastiritmasi kullanilabilir.
Bébrek nakli Geleneksel istatistik
) lari tahmin modelleriyle
UNOS/ Amerika >Onus )
2019 | OPTN 100.000 | R Birlesik | RF et”(‘jeol'?. ML eg’:]e“.'”llef‘ EPLTS,d 26
(1987-2017) Devieti modeli igin tahminleri, en
farkli ydntemler daha iyi performans
kullanilmasi gdstermistir.
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Tablo 1. Devami
Yil Veri Hasta Galisma | Ulke Al/ML Amag Sonug Kaynak
ML'nin bébrek
naklinde ML regresyona
SRTR/ Amerika sonuglarini tahmin da allgmo}éellerden
2020 | OPTN 133.431 R Birlesik RF,GB etmede geleneksel da{\a Vi performans 27
(2005-2016) Devleti regresyona dayali ana tyl pertor
metodlarla gdstermemistir.
karsilastirilmasi
Bobrek nakli RF nakil sonrasi agir
sonrasl agir pndmoni ihtimalini
COTRS . pndédmoni ihtimalini | tahmin etmek igin
2020 (2015-2018) >3] R Gin SVM, LR, RF tahmin etmek icin | iyi performans 12
ML modellerinin gostermistir.
kullanilmasi
Dondr bakimiyla
ilgili bazi
Bobrek greft deéi;kenlgr gecikmis
fonksiyonunu greftisleviyle
_ tahmin etmek iliskilendirilmistir, bu
Iki merkez . ANN, SVM, DT, | .”. durum zayif klinik
20201 015-2017) | 443 R Brezilya | (NN icin ML ve ve hemodinamik 28
lojistik regresyon
2 durumun greft
modellerinin . o
kullanilmasi fonksiyonu Utzerinde
potansiyel bir
etkisi oldugunu
dustindtrmektedir.
Bobrek naklinden .. .
15 sonra glomerdler Ec?r?;?/tenggltlx(;ke
merkezden filtrasyon hizi ve hastali3! ilerleme
2021 toplanmis 14.132 P Fransa - son evre bdbrek sriin ilerinin analizi 30
(2000- hastaligi ilerleme Y 8 !
2016) yringelerinin risk siniflandirmasi
analizi icin 6nerilebilir.
USRDS: The United States Renal Data System, ABD boébrek veri sistemi, UNOS: United Network for Organ Sharing, Organ paylasimi icin birlesik ag,
OPTN: Organ Procurement and Transplantation Network, Organ nakli ve transplantasyon agi, COTRS: China Organ Transplant Response System,
Cin organ nakli yanit sistemi, SRTR: Scientific Registry of Transplant Recipients, Nakil alicilari bilimsel kayit sistemi, EPTS: Estimated Post-Transplant
Survival, Tahmini nakil sonrasi sagkalim, RF: Random Forest, Rassal orman, SVM: Support Vector Machine, Destek vektér makinesi, ANN: Artificial
Neural Networks, Yapay sinir aglar, KNN: K-Nearest Neighbor, K-en yakin komsuluk, DT: Decision Tree, Karar agaci, DL: Deep learning, Derin 6grenme,
GB: Gradient Boost, Gradyan artirma, NB: Naive Bayes, LR: Logistic Regression, Lojistik regresyon, R: Retrospektif, P: Prospektif

geleneksel istatistiksel metodlara gdre daha glvenilir
oldugunu bildirmislerdir. Luo ve ark.? bébrek nakli olan
hastalarda agir pnémoni ihtimalini tahmin etmek icin
ML modellerinden SVM, LR, RF'yi kullanmislardir. Ocak
2015'ten Aralik 2018'e kadar nakil olan 531 hastanin
retrospektif analizinde, bdbrek nakli sonrasi pnémoni
ihtimalini tahmin etmede %67 duyarlilik ve %97 6zgulluk
ile RF'nin iyi bir alternatif olabilecegini bildirmislerdir.
Nematollahi ve ark.,?® tahmin modelleri olusturmak
icin ANN, LR ve SVM'leri kullanarak 2008 ve 2012 yillari
arasinda iran'da bébrek nakli olan 717 hastada 5 yillik
greft sagkalimini incelemislerdir. Calisma sonucunda SVM,
MLP-ANN, LR sirasiyla %98,2, %97,3, %97,5 duyarlilik ve
%49,6, %26,1, %17,4 dzglnluk performansi gdstermistir.
Nematollahi ve ark. 2 greft sagkalim tahmini icin SVM ve
ANN modellerinin kullanilabilecegini bildirmislerdir.

Greco ve ark.* yaptiklari calismada greft yetmezliginin
tahminiicin bdbrek nakliolan194 hastayi 5yil boyunca takip
etmislerdir. Bu calismada DT'leri kullanarak hastalarda; yas,
cinsiyet, diyalizde gecirilen sire, donér tipi, dondr yas,
HLA uyumsuzluklari, gecikmis greft fonksiyonu, vicut kitle
indeksi incelenmistir. Klinik uygulamada karar agaclarinin
geleneksel istatistiksel metodlara %88,2 duyarlilik ve %73,8
ozglnlik ile alternatif olabilecegini bildirmislerdir. Yoo ve
ark.?bobrek nakliolan3.117 hastaninretrospektifanalizinde
greft sagkalimini tahmin etmek icin ML modellerini
kullanmislardir. Yoo ve ark.,?® nakilden 1yil sonra gelisen akut
rejeksiyonunun dnemli 6l¢ide artmis greft yetmezligi riski
ile iliskili oldugunu ve ML yéntemlerinin greft sagkalimini
tahmin etmek icin esnek ve pratik oldugunu bildirmislerdir.
Mark ve ark. 2 greft sagkalimini tahmin etmek icin farkl
ML modeli yontemlerini birlestirmislerdir. Mark ve ark.
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ML modelinin Amerika'da bodbrek naklinde kullanilan
modelden ‘estimated post-transplant survival' (EPTS) daha
iyi bir performans gosterdigini éne strmuslerdir. Bae ve
ark.” 2005-2017 yillari arasinda bobrek nakli olan 133.431
hastada nakil sonuglarinitahmin etmek icin ML metodlarini
geleneksel regresyon analizi ile karsilastirmislardir.
Calismada, geleneksel regresyona dayali yaklasimlar gesitli
bobrek nakli sonuglarini tahmin etmede ML'den daha iyi
performans gdstermistir. Costa ve ark.?® bdbrek nakli olan
531 hastanin retrospektif analizinde, nakilden sonra greft
fonksiyonunu tahmin etmek i¢cin ML ve LR modellerini
kullanmislardir. Calisma sonucunda, bazi degiskenler
gecikmis greft fonksiyonuyla iliskilendirilmistir.

Glomeruler filtrasyon hizi (eGFR) bobrek kan
dolasimindaki atiklari ne kadar iyi filtreledigini olcerek
dakikada glomerillerden suzilen kan miktarini ifade
etmektedir. Rashidi Khazaee ve ark.?’ bébrek nakli olan
hastalarda eGFR degerlerini tahmin etmek icin ANN
tabanli bir model gelistirmislerdir. ANN tabanli model,
verilere dayali olarak eGFR degerini 6ngdrmustir. Ayrica,
Raynaud ve ark.° farkli ML teknikleri kullanarak 14.132
hastanin eGFR 6l¢UmUnd analiz etmislerdir. Raynaud
ve ark.® sonuglarinin risk siniflandirmasi ve izleme
acisindan boébrek nakli hastalarinin eGFR 6lgtimine
dayali bir degerlendirmesi icin temel olusturdugunu 6ne
sirmuslerdir. Literatlrdeki bu verilerden de anlasildig
Uzere Al'nin bdbrek naklinde greft sagkaliminin tahminine
yonelik kullanimi giderek artmakta ve umut vaad edici
sonuclar dogurmaktadir.

SONUC

GlUnUumuzde, Al farkli disiplinler arasinda o6nemli bir
islev gostermektedir ve gelecekte tibbin ayrilmaz bir
parcasi olacaktir. Tipta Al teknolojilerinin yardimiyla
radyolojik®32, patolojik®**, endoskopik®*3¢, ultrasonografi®’
ve biyokimyasal’®* incelemeler yapilmaktadir. Al
algoritmalari, klasik modellerle karsilastirilabilir dogrulukla
sonu¢ vermekte ve organ naklinden immunosupresyon
ilagc dozuna kadar her adimda klinisyenlere yardimci
olmaktadir. Yapilan calismalar, Al'nin hastaliklarin risk
degerlendirmesinde  kullanilabilecegini  gdstermekte,
prognoz ve klinik stratejiler Gzerinde dnemli rol oynadigini
belirtmektedir. Cogu Ulkenin halihazirda sahip oldugu
ilkel veri tabanlarinin standart bir sete donustirilmesi, Al
bulgularina buyuk 6l¢lide fayda saglayacagindan, Gzerinde
calisilmasi gereken bir alandir. Ulkeler Al'yi kullanarak bir
veri tabani gelistirdiginde, artan sayidaki veri kimeleri
daha iyi Al modeli olusturmayr miumkin kilacagindan,
calismalar daha iyi ve daha glvenilir bulgular saglayacaktir.
Buna ragmen Al'nin bazi dezavantajlari bulunmaktadir.
Al sistemleri, yalnizca denemek Uzere tasarlandiklari
veya programlandiklari gorevleri yerine getirebilirler,

bunun disinda ciddi bir arka plan olabilecek ilgisiz ¢iktilar
verebilirler. Ayrica elestirel distinme, iletisim becerileri,
duygusal zeka ve yaraticilik gibi belirli insan ozellikleri
Al ydntemleri tarafindan bilinemez. Al algoritmalarn
olagandisi olgulari tespit etmekte zorlanabileceginden,
bu olgular icin klinisyenlerin onayr énemlidir. Bu sonuclar
birlikte ele alindiginda, Al yontemleri kisa ve uzun sureli
boébrek greft sagkalimini tahmin eden modeller, donér
ve alicilar arasinda mUmkun olan en iyi eslesmeyi en Ust
duzeye ¢ikarmada bir arag olarak kullanilabilir. Nakillerde
greft sagkaliminin tahmini, klinik olarak dnemli ancak zorlu
bir problemdir, bu sebeple Al organ naklinin basarisina
yonelik dnemli bir adim olacaktir.
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Occupational Diseases Related to Wind Turbine Production
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ABSTRACT

Objective: We discussed health problems encountered during the wind turbine production process and
occupational diseases that may arise. Risk factors for occupational asthma are discussed.

Methods: This is a case-control study. The workers, who had been referred to the Occupational
Diseases outpatient clinic between August 2018 and January 2021, were evaluated. Exposure histories
and laboratory, functional, and radiological findings of patients diagnosed with occupational diseases
were presented. The exposure and functional properties of cases with occupational asthma and normal
workers are compared.

Results: A total of 154 workers had were evaluated. All the workers were male, the mean age was 34.616.9,
median working time was 60 months and latency period was 36 months. The rates of occupational
diseases such as occupational asthma, pneumoconiosis, and allergic contact dermatitis were 19.5%
(n=30), 0.6% (n=1), and 5.8% (n=9), respectively. The patients with occupational asthma were younger
(29.6+4.63 vs. 37.3%6.43). Working time- duration of exposure was lower [36 months (24-51) vs. 72 months
(48-84)].

Conclusion: Wind turbines, which reduce the carbon footprint and are used to obtain sustainable
energy, may have unsustainable health effects on employees during the production process.

Keywords: Wind turbines, occupational asthma, pneumoconiosis, epoxy resins, green energy

oz

Amag: Bu calismada rlizgar tirbini Gretim isinde kullanilan pek ¢ok kimyasalin solunum sistemi basta
olmak Uzere insan sagligi Gzerine zararli etkilerini ortaya koyulmasi amaglanmistir.

Yoéntem: Calisma olgu-kontrol calismasidir. Agustos 2018-Ocak 2021 tarihleri arasinda Meslek Hastaliklari
poliklinigine ydnlendirilen bu sektérdeki olgular degerlendirilmistir. Mesleki astim, pnédmokonyoz,
alerjik kontakt dermatit tanisi alan olgularin maruz kalim éykdleri, laboratuvar, fonksiyonel ve radyolojik
bulgular sunulmustur. Mesleki astimli olgularin ve normal calisanlarin maruziyet ve fonksiyonel
ozellikleri karsilastinlmistir. Mesleki astim risk faktorleri irdelenmistir.

Bulgular: izmir ve cevresinde bulunan 2 fabrikadan gelen toplamda 154 olgu degerlendirilmistir.
Olgularin hepsi erkek, yas ortalamasi 34,6%6,9, medyan calisma suresi 60 ay ve latans suresi 36 aydi.
Mesleki astim, pnémokonyoz ve alerjik kontakt dermatit gibi meslek hastaliklarinin orani sirasiyla %19,5
(n=30), %0,6 (n=1) ve %5,8 (n=9) idi. Mesleki astimi olan hastalar daha gencti (29,6+4,63'e vs. 37,3%6,43).
Calisma stresi-maruz kalma suiresi daha dusukti [36 ay (24-51) vs. 72 ay (48-84)].

Sonug: Karbon ayak izini azaltan, iklim degisikligi nedeniyle &n plana alinan stirdurulebilir enerjinin elde
edilmesinde kullanilan riizgar tirbinlerinin Gretim strecinde galisanlarin strdirilemez saglik etkilerini
ortaya koymustur. Rizgar turbini Gretim isinde kullanilan pek ¢ok kimyasalin solunum sistemi basta
olmak Uzere insan sagligl Uzerine zararli etkileri gdsterilmistir.

Anahtar Kelimeler: Rizgar turbini, mesleki astim, pndmokonyoz, epoksi recine, yesil enerji
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INTRODUCTION

Sustainable energy is energy that meets the demands of
today’s population while not compromising the sources
of future generations! Climate change related to the
combustion by-products of fossil fuels and shortage of
existing sources force a shift into options for sustainable
energy. Among them, wind turbines are one of the most
commonly used technologies, which has an increasing
area of usage worldwide.? Despite offering a sustainable
energy, the production process of wind turbines may still
have some hazardous consequences. There are several
chemicals to be mentioned: epoxy resin and hardeners
(bisphenol-A, isocyanates), fiberglass and carbon
materials (glass wool and silica), polyvinyl chloride,
poliethilene terephtalate, polyuretane, polystyrene and
styreneacrylonitrile etc3 Workers perform grinding and
sanding of metal and composite material, painting, laying
glass fiber with chemicals, which may increase exposure
to certain chemicals.* In this study, we revealed possible
health effects related to exposure to these chemicals
and discuss possible risk factors that may facilitate these
effects.

METHODS

Study Population

This was a descriptive study. We involved a total of 154
workers from the wind turbine manufacture phase of
rotor blades in two different factories referred to the
Occupational Diseases clinics. According to the reports
of the workplace occupational health and safety
management, all workers had a history of exposure to
one or more occupational risk factors in this production
process. The management did not provide ambient
measurements because of administrative restrictions
in the workplace. Workplace chemical (volatile organic
compound and etc) and dust measurements were
requested officially. However, since the workplaces do
not have a legal obligation to send this information, they
did not send it.

All workers who had been admitted between August
2018 and January 2021 were included without selection.
Data on demographic features, complaints, occupational
history, and exposure characteristics, past periodic and
pre-employment examinations, and functional and
radiological findings were collected retrospectively. The
present medical conditions were matched with the data
of pre-employment screening, periodic examinations,
and the procedures and the list of chemicals used in
the production process to establish the diagnosis of an
occupational disease by the means of objective causality.

Pulmonary Function Assessment

Tests were performed in accordance with the American
Thoracic Society criteria. A standard spirometry
measurement was performed using dry-seal-spirometry
(Zan 100, nSpire Health Inc., Oberthulba, Germany).

Radiological Assessment

Postero-anterior (PA) chest X-rays were performed. A
short exposure time with high -voltage technique was
used (Trophy UFXRAY, 500 mA,TM). PA chest X-rays
were evaluated in accordance with the International
Labour Organization (ILO) 2011 standards. According to
the ILO classification, the ones with profusion 0/1, 1/0,
1/1 and 1/2 have been classified as category 1; the ones
with profusion 2/1, 2/2 and 2/3 have been classified as
category 2; and the ones with profusions 3/2,3/3,and 3/+
have been classified as category 3. All subjects, whose
X-rays were suspicious in terms of abnormal, underwent
thoracic high-resolution computed tomography. Slices in
1 mm size at 1.5-s intervals, which increased by 10 mm
with the use of a high-resolution algorithm were used.

Occupational and work-exacerbated asthma,
pneumoconiosis, and allergic contact dermatitis were
diaghosed by combining different procedures in an
iterative process by using specific guidelines and made
a trained specialist (occupational medicine specialist,
dermatologist, chest physician, and allegist). An
occupational physician determined the dermatological
problems of all subjects by both physical examination
and a questionnaire. Procedures included assessment
of non-specific bronchial hyperresponsiveness
(NSBH) or reversible airway obstruction, assessment of
immunological sensitization (skin prick tests, specific IgEs,
patch test), and serial measurements of PEF/FEV, and/or
NSBH at work and off work. The diagnosis of occupational
asthma, work-exacerbated asthma, pneumoconiosis, and
allergic contact dermatitis was performed according
to existing international guidelines®'® Together with
descriptive data on occupational diseases diagnosed
in this worker cohort, we have also given an analysis on
the possible risk factors of occupational asthma. The
study population was divided into two groups according
to their diagnosis. The independent variables of the
exposed workers who were diagnosed with occupational
asthma and healthy exposed workers were compared.

Statistical Analysis

Data were evaluated with the Statistical Package for the
Social Sciences 22.0 package program. The distribution
characteristics of the variables specified by the
measurement were evaluated using the Kolmogorov-
Smirnov test and the coefficients of kurtosis and
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skewness. If the coefficients are between 1.5 and +1.5,
then the data are assumed to be normally distributed.
Descriptive statistics are presented as numbers and
percentages for categorical variables, meantstandard
deviation for normally distributed numerical variables,
and median (minimum-maximum) for non-normally
distributed numerical variables. The t-test was used to
evaluate the relationship between the variables specified
by the measurement and the dependent variable. If
the data did not comply with parametric conditions,
Mann-Whitney U test was used to evaluate the variables
specified by the measurement. The chi-square test was
used for categorical variables. Significance level was
accepted as p<0.05. The study was approved by the
Local Ethics Committee of University of Health Sciences
Turkey, Dr. Suat Seren Chest Diseases and Surgery Training
and Research Hospital (no: 9/2021).

RESULTS

A total of 154 workers were evaluated. Several features
of the workers are summarized in Table 1. All workers
were young males; the mean age was 34.616.9 years. One
hundred and nine workers (70.8%) were smokers, and
45 workers (29.2%) were ex-smokers or never smoked.
Pulmonary symptoms (dyspnea, cough, wheezing) were

the most common. The median latency time was 36
months. Brief data on the occupational history of the
workers are given in Table 2, and the final diagnoses
in Figure 1. The rates of occupational diseases such as
occupational asthma, pneumoconiosis, and allergic
contact dermatitis were 19.5% (n=30), 0.6% (n=1), and
5.8% (n=9), respectively. Respiratory bronchiolitis was
diagnosed in 6.5% (n=10) of the case; however, a possible
causality link between the disease and occupational
history could not be established because all cases were
active smokers. After being diagnosed with asthma, serial
measurements of PEF/FEV, and/or NSBH at work and
off work were performed to establish work-relatedness
(Figure 2). Several features of the patients with
occupational asthma in comparison with healthy workers
are given in Table 3. The patients with occupational
asthma were younger (29.614.63 vs 37.3£6.43). Working
time-duration of exposure was lower [36 months (24-51)
vs. 72 months (48-84)]. Ten (8.2%) patients were found to
have centrilobular nodular densities on high-resolution
computerized tomography of the lung. As they all have
a history of smoking, the diagnosis was assumed as
respiratory bronchiolitis; smoking cessation was advised
and they were put on follow-up. One patient was
diaghosed with pneumoconiosis (International Labor

Table 1. Several features of the workers

Several features Cases (n=154)
Age (years) Mean*SD (min-max) 34.6%6.9 (23-58)
Sex (males) n (%) 154 (100)
Smoking status

Active n (%) 109 (70.8)

Never n (%) 30(19.5)

Ex-smoker n (%) 15(9.7)
Smoking (pack years) Median (25-75 percentiles) 7 (2-15)
Route of admission

Workplace physician n (%) 1M (72.1)

Other specialists n (%) 26(16.9)

Patient self application n (%) 16 (10.4)

From social security institution n (%) 1(0.6)
Respiratory symptoms

Present n (%) 73 (47.4)

Absent n (%) 81(52.6)
Dermatological symptoms

Present n (%) 9(5.8)

Absent n (%) 145 (94.2)
Duration of exposure (months) Median (25-75 percentiles) 60 (36-84)
Latency period (months) Median (25-75 percentiles) 36 (18-60)

SD: Standard deviation
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Organization Classification of Chest Roentgenogram p/p
1/1) (Figure 3). Nine (5.8%) patients had allergic contact
dermatitis; sensitization to epoxy resin was confirmed
with a patch test.

DISCUSSION

Solar energy, wind energy, marine energy (wave and tidal),
and geothermal energy are classified as sustainable
energy sources? The production of sustainable energy

and economy creates several “green jobs” that seem to be
accelerated in the near future. The ILO defines green jobs
as activities (agricultural, manufacturing, research and
development, administrative, and service) that contribute
to preserving or restoring environmental quality. These
jobs will protect ecosystems and biodiversit, reduce
consumption; decrease carbon footprint, waste and
pollution."

admitted workers
154 (100%)

~

~.

Work-exacerbated
Asthma
4(2.6%)

Occupational
diseases
40 (25.9%)

Non-occupational
and other conditions

Pneumoconiosis
1(0.6%)

P

Allergic Contact
Dermatitis
9 (5.8%)

rd

Occupational asthma
30(19.5%)

Figure 1. Flow chart and final diagnoses

N

Others ( tuberculous
sequelae,
Bronchiectasis, COPD..)
10 (6.5%)

N

Respiratory
bronchiolitis
10 (6.5%)

Healthy workers
90 (58.5%)

Table 2. Exposure characteristics

Department Job description Possible occupational exposures :::":Tsz(;r of workers
Pri Lamination task; placement of the glass fiber, )
rimary mold A : : > Epoxy resin, hardeners 5
. application of chemical glues, infusion of . 43 (27.9%)
production worker (isocyanate)
epoxy
) Lamination task; placement of the glass fiber, )
Minor parts A : : > Epoxy resin, hardeners o
! application of chemical glues, infusion of . 34(22.1%)
production worker (isocyanate)
epoxy
) ) ) ) ) . ) Epoxy resin, hardeners
Trimming and Trimming, cutting, grinding, and sanding of the (ifoc;/anate) glass fibers particles | 20 (13%)
grinding outside edge to provide a smooth finish. o
and dust, silica
; ) N Epoxy resin, hardeners
Final finish worker Final evaluation of bpdy_and plade, application (isocyanate), glass fibers particles | 33 (21.4%)
of paste, epoxy application with roller. o
and dust, silica
Metal grinding Cutting or grinding metal and composites with Metal dust silica 5 (3.2%)
operator grinding wheel ' e
Warehouse worker Preparat|or.1 and distribution of raw material, Epoxy resin, hardeners 13 (8.4%)
cutting of fiber glass (isocyanate)
Other Fixing mechanical failure, crane operator, field Epoxy resin, hardeners 6 (3.9%)
cleaners (isocyanate) e
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The 20™ century, with a fossil fuel-dependent economy
and continuously growing demands, had resulted in
climate crisis, shortage of sources, and inevitably forced
the humanity to switch into sustainable energy. The
costs of wind energy plants have decreased by 70% since
200, which have attracted investments in this area.”? The
European Wind Energy Association predicts wind energy
to offer 397 GW capacity (35% of European demand)
and 716.000 jobs by the year 2030.® While improving
economic and technological achievements, possible
occupational risks carried by those employees in so
-called “green jobs” should also be clearly defined."

Wind turbine production has hired over 18.000
employees in Turkey. Three of these companies have
settled in izmir. It is estimated that there are over 3000

Peak Flow

blue-collars and white-collars working in different
positions.® Among them, 154 workers were referred
to the out-patient clinic and involved in the study.
After a detailed anamnesis on occupational history,
we had contacted the companies and claimed the
data on the used chemicals during the process. Safety
Data Sheets (SDS) were evaluated to match with
clinical and radiological findings and confirm possible
causality. The rotor blades were constructed with an
outer coating of a liquid epoxy resin system(s) (ERS)
with an epoxy resin based on trimethylolpropane
triglycidyl ether and several inner layers of glass
fiber preimpregnated with ERS (prepreg). During
production, exposure to certain chemicals such as
glass and carbon materials, epoxy resin (bisphenol-A),
vinyl/polyester resin, isocyanates, polyamine and
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Figure 2. Peak flow meter measurements of patients with occupational asthma
Table 3. A comparison of several features between occupational asthma and healthy workers
Occupational asthma _
(n=30) Normal (n=90) P
Age (years) [meantSD (min-max)] 29.614.63 (23-40) 37.3%6.43 (24-58) <0.001*
Sex (males) [n (%)] 30 (100) 90 (100) N/A
Smok]ng status (active and ex_) Non/ex smoker 7 (233) 28 (3]]) 0 417
[n (%] Active smoker 23(76.7) 62 (68.9) '
Pack years (median [25-75 percentiles]) 5(3-7) 10 (8-20) 0.008t
Duration of exposure (months) [median (25-75 percentiles)] 36 (24-51) 72 (48-84) <0.000*
FEV, (%) [meanzSD (min-max)] 81420 (20-101) 98.8%10.7 (79-127) <0.001*
FVC (%) [mean*SD (min-max)] 85.6%20.1 (27-115) 95.9+10.2 (73-119) 0.003*
FEV/FVC (%) [meanzSD (min-max)] 79483 (67-98) 85.2%4.6 (75-99) <0.001*
MEF 25-75 (%) [mean+SD (min-max)] 68.4%29 (15-126) 99.8+22.7 (61-155) <0,001*
PEF (%) [meanSD (min-max)] 62.9125.4 (15-100) 91.3£15.3 (59-133) <0,001*

*Independent samples t-test, **chi-squared test, fMann-Whitney U test,

N/A: not applicable, min-max:

Minimum-maximum
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Figure 3. High-resolution computed tomography of chest of a patient with pneumoconiosis

acrylate hardeners occur and these chemicals are
well-known irritants and sensitizers.”-2° The National
Institute for Occupational Safety and Health (NIOSH)
reported that styrene concentration rises up to 300
ppm (<50 ppmis allowed) in awind turbine production
facility? This finding is matched in a study by McCague
et al.?? The degree of exposure is shown to be related
to an increase in respiratory symptoms (odds ratio
of 2.9) and decrease in pulmonary functions. We
have found a similar relation in our study. There were
cases sensitization to these chemicals and diagnosed
with occupational asthma whose lung volumes were
significantly lower than otherwise normal workers
(p<0.001).

Of those workers diagnosed with asthma, 30 of them
(19.5%) had a causality relationship and it was clearly
established with serial measurements of PEF/FEV, and/
or NSBH at work and off work and peak flow meter
measurements. They were all younger and had a lower
working time. It is considered that the situation might
be explained by personal characteristics. We could not
conclude on the amount of exposure of chemicals, as
field measurements demanded from the company
but could not be obtained so occupational hygiene
measurements were absent except dust measurements,
which should be stated as a major limitation. Other
workers invited for investigation but some workers
with an obvious exposure did not attend further
investigations as they had a fear of lose their jobs,
which is common in occupational diseases in Turkey.
Otherwise, normal workers with longer duration of
exposure should be followed for longer periods as the
risk of development of occupational asthma increases
in time and may retard beyond several years.?*?> There
might be some workers in our series who will develop
occupational diseases in the future, which highlights
the need for a systematical follow-up.

There were several cases with dermatological findings.
Pontén et al?¢ reported that the prevalence of allergic
contact dermatitis and irritant contact dermatitis in
workers exposed to epoxy resin were 10.9% and 6.1%,
respectively. Similar findings were seen in a wind turbine
production facility in Spain. There were ten cases with
allergic contact dermatitis due to epoxy resin and
irritant contact dermatitis due to glass fibers?” We had
nine (5.8%) cases with allergic contact dermatitis with
confirmed sensitization to epoxy resin.

We diagnosed pneumoconiosis one case (1%) who was
working at the Final Finish Section where he trimming
and grinding the rotor blades. As far as we know, this
was the first case in the literature, who developed
pneumoconiosis in wind turbine production. Glass
wool and silica as fibrinogenic fibers were detected in
SDS forms. Respirable dust concentrations in mg/m?
were 12.6 and 7.01 mg/m? as a time-weighted average
in the Main Section and Final Finish Section.

Study Limitations

First, this was a retrospective analysis. We could not
conclude onthe amount of exposure of chemicals, as field
measurements demanded from the company but could
not be obtained so occupational hygiene measurements
were absent except dust measurements, which should be
stated as a major limitation. However the most important
limitation was that we had not performed sampling in
working place so that would not be able show the cause(s)
of asthma. A bias related to selection would be seen
and these results cannot be generalized because these
information were only gained from the patients that were
admitted to our outpatient clinic.

CONCLUSION

This study reveals the unsustainable health effects of
so-called “green jobs” in the production of sustainable

13
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energy. As a growing area, a wind turbine production
will create thousands of these green jobs. However, the
health of workers should be clearly kept with primary
protection, and prevention and control of hazards by
occupational hygiene. Standardized systematical follow-
up procedures should be planned to find sensitized
workers and policies to preserve the prevention of
occupational diseases by occupational hygiene.
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ABSTRACT

Objective: The outbreak of Coronavirus disease-2019 (COVID-19) spread rapidly all over the worldwide
and caused a pandemic. There are few studies in the literature that have investigated musculoskeletal
symptoms of the disease, other than pulmonary symptoms. This study aimed to evaluate chronic
musculoskeletal symptoms, quality of life, physical activity, and fatigue severity scores of patients with
COVID-19 infection.

Methods: A total of 235 patients who presented at our clinic between Apriland June 2021, were separated
into two groups according to COVID-19 positivity (Group 1, n=75) and negativity (Group 2, n=160). The
groups were compared with respect to demographic data, musculoskeletal pain and location, Visual
Analogue Scale scores, Short Form-36 (SF-36) quality of life scores, physical activity scores, and fatigue
severity scores.

Results: Back pain, shoulder pain and the pain parameter of the SF-36 quality-of-life scale were
significantly higher in the chronic period of COVID-19 patients (Group 1). A significant decrease was
determined in the physical activity of COVID-19 patients (Group 1) evaluated with international physical
activity scores, and the fatigue severity scores were significantly higher in these patients.

Conclusion: Fatigue decreased activity, diminished quality of life, and especially back pain can
be observed in the chronic period of patients with COVID-19. These effects of COVID-19 should be
considered during musculoskeletal system examinations.

Keywords: COVID-19, musculoskeletal symptoms, quality of life, fatigue

6z

Amag: Koronavirus hastaligi-2019 (COVID-19) hizlica yayilarak tum dinyayi etkiledi ve sonugta pandemi
olarak ilan edildi. Literatlrde; siklikla hastaligin bilinen solunum yollari semptomlari haricinde 6zellikle
kas iskelet sistemi semptomlarini arastiran ¢ok az calisma vardir. Calismamizin amaci; COVID-19

geciren hastalarin kronik kas-iskelet sistemi semptomlarini, yasam kalitesi, fiziksel aktivite ve yorgunluk
dizeylerini tespit etmektir.

Yoéntem: Nisan-Haziran 2021 tarihleri arasinda poliklinigimize basvuran 235 hasta calismaya alindi.
Hastalar; COVID-19 enfeksiyonu gecirenler Grup 1(n=75), gecirmeyenler Grup 2 (n=160) olmak tzere iki
gruba ayrildi. Hastalarin demografik verileri, kas iskelet sistemi agrisinin siddeti ve yeri, Vizuel Analog
Skala skorlari, Kisa Form-36 (SF-36) yasam kalitesi 6lgegi skorlari, fiziksel aktivite skorlari ve yorgunluk
siddet 6lgegi skorlari kiyaslandi.

Bulgular: COVID-19 gecirmis (Grup 1) hastalarin kronik dénemde sirt ve omuz agrilari ile SF-36 hayat
kalitesi 6lceginde agri parametresi istatistiksel olarak COVID-19 gecgirmeyen hastalara (Grup 2) gére daha
anlamli bulundu. Ayrica uygulanan fiziksel aktivite ve yorgun siddeti olgeklerinde COVID-19 geciren
hastalarda (Grup 1) fiziksel aktivitenin anlamli derece azaldigini ve bu hastalarin anlamli derecede daha
yorgun olduklarini tespit edildi.
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Sonug: COVID-19 geciren hastalarda kronik ddnemde devam eden yorgunluk, aktivite ve yasam kalitesinde azalma ve 6zellikle sirt agrisi izlenebilir.
Kas iskelet sistemi muayenesinde COVID-19 hastaliginin bu etkisi géz dnlinde bulundurulmalidir.

Anahtar Kelimeler: COVID-19, kas-iskelet sistemi, yasam kalitesi, yorgunluk

INTRODUCTION

First identified in Wuhan, China in December 2019, the
Severe acute respiratory syndrome-Coronavirus-2 (SARS-
CoV-2) spread around the globe rapidly. On March 11, 2020,
the Coronavirus disease-2019 (COVID-19) was declared as
a pandemic by the World Health Organization.! In addition
to symptoms such as fever, cough, sore throat, and dyspnea,
frequent signs include musculoskeletal symptoms such as
myalgia, arthralgia, and fatigue? According to the relevant
literature, fatigue has a prevalence of 25.6% and myalgia/
arthralgia between 10-50% 3%

After acute COVID-19 infection, some chronic symptoms
such as fatigue, dyspnea, pain, physical inability to perform
daily activities, depression, stress, anxiety, and insomnia
may persist for over 4 weeks, and this condition has been
named prolonged-COVID-19. If the aforementioned
symptoms last more than 12 weeks, this is classified as post-
COVID-19 syndrome.?® Only a few studies have investigated
COVID-19 patients in terms of quality of life [via Short
Form-36 (SF-36) surveyl, physical activity, and fatigue levels
in the chronic phase, with pain localization and severity.5®

This study aimed to evaluate pain location and severity,
SF-36 quality of life scores, physical activity values, and
fatigue levels in patients in the chronic phase of COVID-19
compared with patients with no history of COVID-19, all
of whom presented at our outpatient clinic because of
musculoskeletal pain.

METHODS

This cross-sectional study was conducted at the izmir
Atatlrk Training and Research Hospital between April 2021
and June 2021. A total of 265 patients were enrolled in the
study. Following the exclusion of 30 patients who had been
hospitalized during the acute infection, the remaining 235
patients (168 females, 67 males; mean age: 48+15.95 years;
range, 18 to 85 years) who presented at the outpatient
clinics with the complaint of chronic musculoskeletal pain
were included in the study. Written informed consent was
obtained for participation in the study from the patients.
The study was performed according to the principles
of the Declaration of Helsinki, and approval was granted
by the Local Ethics Committee of the izmir Katip Celebi
University (date: 01.04.2021, no: 169) and the Republic of
Turkey Ministry of Health. Patients were excluded from the
study if they had any inflammatory disease, bone fracture,
sports injury, trauma, or chest pain. The patients included
for evaluation were those with the neck, back, lower back,
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joint, and extremity pain and those with complaints that
were not pathologies of organic origin.

The patients were separated into two groups according
to whether they had a history of COVID-19 positivity
(confirmed with polymerase chain reaction test). Group
1 included patients with COVID-19 infection and Group
2, patients with no history of COVID-19 infection. The
demographic data were recorded then all the patients
were evaluated with respect to the complaints of
musculoskeletal pain, using Visual Analogue Scale (VAS)
scores, the SF-36 health quality of life, the International
Physical Activity Questionnaire (IPAQ)-short form, and the
Fatigue Severity Scale (FSS).

Clinical Evaluations

To determine pain location, the patients were shown an
image of the body marked into nine regions of the neck,
shoulder, back, elbow, hand/wrist, lower back, hip/thigh,
knee, and foot/ankle, and were instructed to indicate the
locations of pain.

Pain severity was evaluated using a VAS.? The patients were
instructed to rate the pain severity from O to 10, where O
indicates no pain and 10 indicates the most severe pain
ever experienced in their life, to provide a numerical rating
for pain severity.

The SF-36 is a 36-item scale used to evaluate the quality of
life, which has undergone reliability and validity studies in
Turkish!® The SF-36 has 8 subscales: physical functioning,
social functioning, mental health, role limitations due
to physical health (role physical), role limitations due to
emotional problems (role emotional), vitality/energy,
bodily pain, and general health. The total score from the
scale ranged from O to 100, with higher scores indicating
better quality of life. The scale evaluated the patient status
in the last four weeks.

The IPAQ was developed to determine the physical
activity levels. Turkish validity and reliability studies have
been conducted." The IPAQ short form consists of 7 items
questioning the time spent walking, doing moderate to
high-intensity or high-intensity physical activities, and
the time spent sitting in 24 h. The total score of MET-
minute (Metabolic Equivalent of Task minutes per week) is
obtained as the total time (minutes) and frequency (days)
of walking, doing moderate to high-intensity physical
activity, and doing a high-intensity physical activity. The
energy required for each activity is calculated using the
MET minute score, and standard MET values have been
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established for these activities: 3.3 METs for walking, 4.0
METs for moderate physical activity, 8.0 METs for high-
intensity physical activity, and 1.5 METs for sitting. Using
these values, the daily and weekly physical activity levels
are calculated and then classified in one of three activity
levels: Category 1 (Cl: Low level: <600 MET-min/week),
Category 2 (C2: Moderate level: 600-3000 MET-min/week),
or Category 3 (C3: High level: >3000 MET-min/week).

Fatigue severity was evaluated using the FSS. The Turkish
validity and reliability studies of the FSS were conducted
by Armutlu et al”? The FSS consists of 9 items related to
fatigue levels in the last month, each scored from 1to 7.
The final score is the average score of all questions, and the
cut-off value is 4. A score of 24 indicates severe fatigue and
a score <4 indicates no fatigue.

Statistical Analysis

The study data were analyzed statistically using Statistical
Package for the Social Sciences (SPSS) 22.0 software (IBM
SPSS Statistics for Windows, version 22.0. Armonk, NY,
USA). The conformity of the data to a normal distribution
was assessed using the Shapiro-Wilk test and the
Kolmogorov-Smirnov test. Quantitative data were stated
as meanistandard deviation and categorical values as
number (n) and percentage (%). The mean difference
between dependent groups of numerical variables was
examined using the Student’s t-test and the chi-square test.
A value of p<0.05 was considered statistically significant.

RESULTS

The evaluation was made of 235 patients: 75 in Group
1 and 160 in Group 2. COVID-19 vaccinations had were

received as |1 dose by 16 patients and 2 doses by 23 in
Group 1, and as 1 dose in 20 patients and 2 doses in 90
patients in Group 2. The demographic characteristics of
the patients are shown in Table 1. No significant difference
was determined between the groups with respect to
demographic data.

In Group 1, the mean time from COVID-19 diagnosis
to presentation at the outpatient clinic was 6.75%2.76
months. The symptoms recorded during COVID-19
infection were fever in 27 patients, cough in 44, fatigue in
58, loss of smell and/or taste in 53, and other symptoms
in 71 (Table 1). The mean VAS scores for all 9 anatomic
regions of both groups are shown in Table 2. In the
comparisons between Groups 1 and 2, shoulder and
back pain were determined at a significantly higher
rate in Group 1 (p=0.028 and p=0.000, respectively).
No significant difference was determined between the
groups in terms of overall VAS scores.

The pain parameter of the SF-36 was significantly higher
in Group 1than in Group 2, but there was no difference in
terms of the other parameters (Table 3). The mean IPQA
scores showed significantly lower activity levels in Group
1 (Table 4). According to the FSS values, severe fatigue was
more common in Group 1 than in Group 2 (Table 4).

DISCUSSION

The most important findings obtained from this study
were that patients with a history of COVID-19 infection
reported significantly more pain, undertook a significantly
less physical activity, and experienced significantly more
fatigue after the disease compared with patients with no

Table 1. Patient demographics

Group 1 Group 2 P
Number of patients 75 165
Gender (female/male) 52/23(69.3%/30.7%) 16/44(72.5%/27.5%) 0.616
Age 49.93+13.69 51.78%15.56 0.493
Height 168.2410.06 cm 164.93£8.61 cm 0.624
Weight 74.94%15.75 kg 74.09%14.06 kg 0.677
Marital status
Single 33 (44%) 61(38.1%) 0.674
Married 42 (56%) 99 (61.9%)
Educational status
Illiterate 2(2.7%) 4(2.5%)
Primary school 33 (44%) 64 (40%) 0.696
High school 14 (18.7%) 40 (25%)
University 26 (34.6%) 52 (32.5%)
Concomitant disease: Yes/No 21/54 (28%/72%) 59/101 (36.9%/63.1%) 0.181
How much time passed after COVID-19 6.75+2.76 (months)
infection?
COVID-19: Coronavirus disease-2019
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*: t-test, SF-36: Short Form-36

Table 4. Comparison of Group 1 and Group 2 regarding
IPAQ scores and FSS scores

Grup1(n) Grup 2 (n) p*
IPAQ
Category 1 43 (57.3%) 60 (37.5%) 0.014
Category 2 23 (30.7%) 78 (48.8%) )
Category 3 9 (12%) 22 (13.8%)
FSS
Score 5.17%1.32 4.66%1.62
Fatigue 62 (82.7%) 109 (68.1%) 0.020
Not fatigue 13 (17.3%) 51 (31.9%)

*: chi-square test.
IPAQ: International Physical Activity Questionnaire, FSS: Fatigue
Severity Scale

history of COVID-19. There was also a greater likelihood of
patients in the chronic phase of COVID-19 having back and
shoulder pain.

The SARS-CoV-2 virus is believed to primarily infect type 2
pneumocytes in the respiratory system, which contain ACE
2 (angiotensin converting enzyme 2) and TMPRSS2 (type 2
transmembrane serine protease) receptors® Therefore,
it was initially thought that COVID-19 primarily affected
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Table 2. Comparison of Group 1 and Group 2 regarding pain location and VAS scores

Group 1(n) Group 2 (n) p? VAS Score Group 1 VAS Score Group 2 p®
Neck 36 (48%) 74 (46.3%) 0.802 6.36%1.97 6.95+1.85 0.123
Shoulder 34 (45.3%) 49 (30.6%) 0.028 6.94+1.75 6.65%2.07 0.51
Back 53 (70.7%) 43 (26.9%) 0.000 6.90%1.84 6.81£1.85 0.809
Elbow 11(14.7%) 14 (8.8%) 0.170 6.54+1 .21 5.57+2.65 0.272
Lower back 36 (48%) 63 (39.4%) 0.212 6.47%2.10 6.95%2.06 0.272
Hand / wrist 15 (20%) 27 (16.9%) 0.560 5.50%1.82 6.2911.97 0.218
Hip / thigh 13 (17.3%) 15 (9.4%) 0.079 5.6613.42 6.73%1.94 0.317
Knee 16 (21.3%) 35(21.9%) 0.925 5.81£2.71 6.60%1.81 0.227
Foot /ankle 13 (17.3%) 35(21.9%) 0.421 4.87+1.85 4.85%1.98 0.112
VAS: Visual Analogue Scale
a chi-square test, ®: t-test
Table 3. SF-36 quality of life scores thg .respiratory system, but the obsgrvat.ion of viremias

Grup1 Grup2 o originating from the alveolar epithelium suggested

that cells of other tissues such as the musculoskeletal

Physical functioning | 67.62£28.05 | 59.43t3318 | 0.066 system could also be susceptible to COVID-19 infection.*
Social functioning 57.82%23.67 | 60.34%23.09 | 0.439 These findings suggested that the bone, skeletal muscle,
Role physical 42.78+48.09 | 37.34t46.91 | 0.412 synovium, and partially the articular cartilage, which express
Mental health 48.88%48.19 | 60.00%47.40 | 0.097 ACE 2 and TMPRSS2, are potential sites for SARS-CoV-2
Vitality (energy) 50.60+19.72 | 53.53%¥19.60 0.287 infection.”® Some hypotheses put forth that the persistence
Role emotional 58 4541630 | 60.02+15.97 | 0.486 of symptoms after an acute COVID-19 infection is due to
Bodily pain 574342286 | 501742166 0.019 |mmun§—med|ated triggering of the autonomic nervous
General health 65.33+16.03 | 67.85%1571 | 0.257 system.

Musculoskeletal pain such as myalgia and arthralgia, is
common in COVID-19 infection? A previous study of post-
COVID syndrome symptoms reported ongoing pain at a
rate of 26-33%. In the current study, patients presenting
with pain were evaluated, so the patients in the study
sample had pain in at least one region of the body. Patients
in Group 1, with a history of COVID-19 infection, mostly
described back (70.7%), neck (48%), and lower back (48%)
pain during the chronic phase after infection, while Group
2, with no history of COVID-19, mostly described neck
(46.3%), lower back (39.4%), and shoulder (30.6%) pain. In
the comparisons of the groups, a statistically significant
difference was observed between Group 1 and Group 2 in
terms of back and shoulder pain (p=0.000 and p=0.028,
respectively). Numerous studies have shown that COVID-19
infection causes myalgia and arthralgia3> Although the
body regions were evaluated separately in this study, the
only regions showing a significant difference were the back
and shoulders. The higher incidence of back and shoulder
pain in patients with a history of COVID-19 infection may
be due to pain related to pulmonary damage.

After a vaccination, patients usually have pain and swelling
over the injection area, which usually resolve in 2-3 days
after the injection.” In the current study, the mean follow-
up time was 6.75%2.76 months and chronic pain of patients
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was evaluated. If the symptoms do not improve, shoulder
injury related to vaccine administration will be considered.
In the literature, there are reported cases and they are
thought to develop due to improper injection technique.®
In our study, we stated that shoulder pain was significantly
higher in COVID-19 patients whose vaccination rates lower
than not infected patients. We believe that shoulder pain
may be related to the COVID-19 infection itself.

The SF-36 is used internationally to determine the quality
of life. A previous study found no significant difference
between hospitalized patients and outpatients with
respect to any subscale of the SF-36 in the first month
after COVID-19 infection!® Another study compared the
6-month SF-36 results between COVID-19 patients who did
not require intensive care and the normal population, and
a significant difference was found in 5 of the 8 subscales
(physical functioning, role physical, bodily pain, vitality/
energy, and social functioning).” In the current study, there
was a significant difference between patients with and
without a history of COVID-19 in terms of the bodily pain
subscale (p=0.019). The reason for this might be that the
patients referred to our clinic had at least one complaint
of pain. This may have led to the difference between this
and the previously mentioned study in which the patient
population was compared with a healthy population.

The IPQA is a questionnaire that determines activity levels
using the MET score. In a previous study, a correlation
was reported between COVID-19-related hospitalization
and physical activity level, and it was shown that high or
sufficient physical activity levels decreased COVID-19-
related hospitalizations.”® According to a study on multiple
sclerosis patients, physical activity levels were significantly
reduced in patients with COVID-19. In the current study,
activity levels were observed to be significantly reduced
in patients with a history of COVID-19 (Group 1) compared
with those with no history of COVID-19 (Group 2), similar
to the literature. Performing physical activities at a high
level can have a positive effect on the clinical course of
COVID-19, while the disease itself can also negatively
affect physical activity levels.

An FSS score of 24 indicates severe fatigue. In many studies,
fatigue has been reported as a symptom in the chronic
phase of COVID-19 infection (46-53%).2° In this study, 82%
of the patients in Group 1and 68% of the patients in Group
2 felt severely fatigued, and significantly more severe
fatigue was reported by Group 1than by Group 2 (p=0.020).

Study Limitations

This study had some limitations, primarily the single-
center design and the unequal case numbers in the
groups. Additionally, the percentages of vaccination were

not similar between the two groups, to a lower vaccination
rate in Group 1than in Group 2. It can be expected that a
lower vaccination rate might increase the risk of COVID-19
infection. However, the strength of the study can be
deemed the cross-sectional design and that patients with
and without a history of COVID-19 were compared.

CONCLUSION

In conclusion, back pain, weakness, and decreased activity
levels that persist after the acute phase of COVID-19
infection may be key symptoms that reduce the quality of
life and participation in social life. It can be recommended
that physicians should pay attention to these complaints
during musculoskeletal examinations, and that these
effects may be associated with COVID-19 infection.
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ABSTRACT

Objective: This study aims to contribute to our understanding of unknown aspects of this syndrome by
evaluating the characteristics of patients with rolandic epilepsy (RE), who applied to our hospital.

Methods: The cases diagnosed with “self-limited epilepsy with centrotemporal spikes (SeLECTS)”, who
applied to the Pediatric Neurology Department of Dokuz Eylul University Faculty of Medicine between
July 2016, and July 2020, were evaluated clinically, electroencephalographically, and psychometrically
retrospectively.

Results: Ninety-two cases diagnosed with RE were included in the study. The age of seizure onset was
mostly observed between the ages of 5-10, with a frequency of 51.1%. Twenty-nine (31.5%) of these cases
were followed up by the Child and Adolescent Psychiatry department due to psychiatric comorbidities
such as anxiety, anxiety disorder, depression, and attention deficit. After the evaluation of the patients’
first seizure type, it was identified that the seizures of the "generalized tonic-clonic" type were the
most common (43.5%). The second most common type of seizure was "focal orofacial motor seizures"
(21.8%). Finally, focal clonic seizures took third place (12%). Considering the success rates of the first-line
drugs, it was seen that levetiracetam was 86% effective, valproic acid 79.3%, carbamazepine 100%, and
oxcarbazepine 100%.

Conclusion: Our study suggested considering the necessity of further evaluation of SeLECTS even in
patients with generalized tonic-clonic seizures. The presence of psychiatric comorbidities reveals the
necessity and importance of assessing these cases, especially in terms of anxiety, anxiety disorder,
depression, and attention problems.

Keywords: Rolandic epilepsy, self-limited epilepsy with centrotemporal spikes, electroencephalography,
centrotemporal spike wave discharge, anti-seizure medication

oz

Amag: Bu calismanin amaci hastanemize bagvuran kendini sinirlayan sentrotemporal dikenli epilepsi
hastalarinin 6zelliklerini degerlendirerek bu sendromun bilinmeyen yénlerini anlamamiza katkida
bulunmaktir.

Yéntem: Dokuz Eylil Universitesi Tip Fakultesi Cocuk Néroloji Anabilim Dali'na Temmuz 2016-Temmuz
2020 tarihleri arasinda klinik, demografik, elektroensefalografik ve psikometrik agidan retrospektif
olarak degerlendirildi.

Bulgular: Doksan iki hasta calismaya alindi. Nébet baslangi¢ yasinin siklikla 5-10 yas oldugu géruldu
(%51,1). Hastalarin %31,5'i (n=29) anksiyete, anksiyete bozuklugu, depresyon veya dikkat eksikligi gibi
psikiyatrik komorbiditeler nedeniyle Cocuk ve Ergen Psikiyatrisi bolumua tarafindan izlenmekteydi.

Hastalarimizin en sik gérulen ilk nébet tipi jeneralize tonik-klonik tip nébet olarak tanimlandi (%43,5).
Ikinci en yaygin nébet tipi fokal orofasiyal motor nébet olarak tanimlanmisti (%21,8). Son olarak tginci
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en sik ndbet gérinimi ise fokal klonik nbet tipiydi. ilk basamak ilaclarin basari oranlari levetirasetam (%86), valproik asid (%79,3), karbamazepine

(%100) ve okskarbazepin (%100) seklindeydi.

Sonug: Calismamiz jeneralize tonik-klonik nébetli hastalarda bile ileri norolojik inceleme gerekliligini gdstermistir. Psikiyatrik es tanilarin varligi bu
hastalarin 6zellikle anksiyete, anksiyete bozuklugu, depresyon ve dikkat sorunlari agisindan degerlendirilmesinin gerekliligini ve dnemini ortaya

koymaktadir.

Anahtar Kelimeler: Rolandik epilepsi, kendini sinirlayan sentrotemporal dikenli epilepsi, elektroensefalografi, sentrotemporal diken dalga desarji,

antinodbet ilag

INTRODUCTION

Epilepsy is the most common childhood neurological
disorder, and the second most common neurological
disorder diagnosed in adults. The seizures are temporary
symptoms and signs that occur because of abnormal and
excessive activity of neurons. A seizure refers to a single
unprovoked attack. The epileptic syndrome explains
clinical presentations with a specific seizure type and
similar accompanying clinical and laboratory findings!

Rolandic epilepsy (RE) or self-limited epilepsy with
centrotemporal spikes (SeLECTS) is the most common
childhood epileptic syndrome! It often starts at the ages
of 3-13 and, most commonly appears between the ages
of 8-9, and seizures stop at the age of 14-18. Therefore,
it is considered to be benign. Seizure activity starts
around the central sulcus of the brain. This area is also
called centrotemporal area, which is located around the
rolandic fissure. The presence of a centrotemporal spike
wave in electroencephalography (EEQ) is characteristic.
Typically, antiepileptic drugs easily control seizures.
However, some cases that have unbenign prognosis,
resistant to treatment, and who experience cognitive
and motor regressions may be observed.! This study
aims to contribute to our understanding of the unknown
aspects of this electroclinic syndrome by evaluating the
characteristics of patients with SeLECTS, who applied to
our hospital.

METHODS

Ethical approval was obtained from the Ethics Committee
of Dokuz Eylul University Faculty of Medicine on July 6,
2020, with the decision number 2020/15-38. Also, approval
was obtained from the Chief Physician of the Faculty of
Medicine Hospital to conduct research in the database of
our hospital.

The cases diagnosed with “SeLECTS", who applied to the
Pediatric Neurology Department of Dokuz Eylul University
Faculty of Medicine between July 1, 2016, and July 1, 2020,
were evaluated clinically, electroencephalographically,and
psychometrically retrospectively. The cases were diagnosed
according to the clinical and electroencephalographic
manifestations published by the ILAE? The files with
incomplete medical records were excluded from the study.
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Statistical Analysis

The gender of the patients, the province of residence, the
age of onset of the seizure, the onset type of seizure, the
duration of the seizure, the existence of any additional
disease after a seizure, the presence of a family member
diagnosed with epilepsy, a history of consanguinity
parents, EEG results, the brain magnetic resonance images
(MRI), treatment protocols, and the accompanying
medical and psychiatric comorbidities were evaluated
using the Statistical Package for the Social Sciences 26.0
statistics program after recording all data in a registration
form. Informed parental consent was not required for this
study

RESULTS

Ninety two cases with SeLECTS were included in the study.
Forty-seven (51.1%) cases were boys and 45 (48.9%) of them
were girls. The boy/girl ratio was found to be 1.04. The age of
diagnosis of the cases ranged from 3 to 17 years. The clinical
and demographic characteristics of our patients are given
in Tables 1and 2.

The various additional medical conditions were identified
in 38 (41.3%) cases. Twenty-nine (31.5%) of these cases
were followed up by the Child and Adolescent Psychiatry
department due to psychiatric comorbidities such as
anxiety, anxiety disorder, depression, and attention
deficit. The medical conditions other than psychiatric
comorbidity were non-specific and they did not influence
the diagnosis and prognosis of RE. Ten of the cases had
WISC-R assessments and only one of them had an 1Q
score of 70, which indicates poor performance. However,
this case was responsive to medical treatment and had a
good prognosis.

When the first seizure type of the patients was evaluated,
it was identified that the seizures of the “generalized tonic-
clonic” type were the most common with a 43.5% frequency

Table 1. Demographic features of our patients

Gender (n, %) Male, 47 (51.1%)
Female, 45 (48.9%)

The age of seizure onset (mean, years) | 9.2 (£3.5)
Family history of epilepsy (n) 24 (26.1%)
Related parents (n) 16 (17.4%)
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(Table 2). The duration of the first seizure was less than 5
min at 66.3% of the cases, and it was between 5-30 min at
29.4% of the cases and more than 30 min at 4.3%.

Neurological examination findings of all cases were normal.
Transient non-specific neurological findings were detected
in 11 (12%) cases during the neurological examinations
performed after a seizure. One patient was intubated due
of status epilepticus.

After the first EEG manifestations of the cases were
examined, the normal manifestations were detected
in 18.5% of cases, focal manifestations in 35.9% of cases,
multifocal manifestationsin 26.1% of cases, and generalized
manifestations in 19.6% of cases. When the 2™ and 3¢
EEG manifestations of the patients were assessed, it was
identified that they returned to the baseline with 44.4%
and 48.2%, respectively (Table 3).

Because of evaluating the brain imaging findings performed
by MRI or computed tomography (CT), it was determined
thatnon-specificfindingswerereportedin9.8% of the cases.
Afterthe brainimaging findings of MRI or CT were assessed,

Table 2. First seizure presentation of our patients
First seizure type Patient number
ypP and percentage

Generalized tonic-clonic seizure (n) 40 (43.5%)
Focal orofacial motor seizures (n) 20 (21.8%)
Focal clonic seizure (n) 11 (12%)
Generalized tonic seizure (n) 9 (9.7%)
Generalized atonic seizure (n) 4 (4.2%)
Generalized clonic seizure (n) 3(3.3%)
Focal tonic-clonic seizure (n) 3(3.3%)
Generalized tonic-clonic seizure and

- ) 1(1.1%)
focal clonic seizure (n)
Focal clonic seizure and behavioral arrest o
(n) 1(1.1%)
Total 92 (100%)

it was detected that non-specific findings were reported in
9.8% of cases.

Drug treatment was initiated in 92.4% (85 cases) of the
cases. As the first treatment, levetiracetam treatment
was mostly used one with a 46.8% frequency. Valproic
acid treatment was the second choice as the first drug
with a 30.4% frequency. Carbamazepine was preferred
as the first drug in 9.8% and oxcarbazepine in 5.4% of
the patients (carbamazepine was the first drug chosen
in 9.8% of patients and oxcarbazepine in 5.4% of the
patients) (Table 4). In 73 (85.5%) cases in whom treatment
was initiated, the seizures either stopped completely or
decreased more than 50%. Considering the success rates
of the first-line drugs, it was identified that levetiracetam
was 86% effective, valproic acid 79.3%, carbamazepine
100%, and oxcarbazepine 100%.

22.8% of cases who used second-line drugs respond well
to the treatment. The third-line antiepileptic treatment
was initiated in 8.7% of cases who did not benefit from
second-line drugs, and all cases were quite responsive
to the treatment except one (1.1%) case, in whom EEG
manifestations converted to ESES.

DISCUSSION

After reviewing the studies in the literature related to RE,
it was identified that the cases were frequently diagnosed
between the ages of 3 and 16 years. The peak age was
detected between 7 and 9 years. Although there was no
major difference between gender, the majority of the cases
were boy patients in our study3”

In our study, 47 (51.1%) of all cases were boys and 45 (48.9%)
were girl patients. The boy/girl ratio was found to be 1.04.
The mean age of our patients was 9.2+3.5 years. The age of
seizure onset ranged from 3 years to 18 years, and the mean
age was 9.213.586 years. After the estimation of the age
distribution, the median age was 9. Only one patient, who
suffers from a seizure at the age of 17 and experienced only

Table 3. Seizure type according to the EEG

EEG order Normal Focal Multifocal Generalized Total
First 17 33 24 18 82
Second 32 20 10 10 72
Third 28 12 6 12 58
Fourth 17 12 2 36

EEG: Electroencephalography

Table 4. The response rate of the first-line antiepileptic treatment

Drug Levetiracetam Valproic acid Carbamazepine Oxcarbazepine
Count of responsiveness 37/43 23/29 7/7 6/6
Percentage of responsiveness (%) 86% 79.3% 100% 100%
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one seizure. The present findings are generally consistent
with the literature.

The seizures with accompanying oropharyngeal symptoms
occur in more than half of the cases and typically begin with
sensory symptoms resembling numbness, tingling, pinning,
and electrification in the unilateral tongue, lips, palate,
inner part of the cheek, and pharyngolaryngeal region.
This is followed by ipsilateral tonic deviation of the mouth,
the clonic contractions at the edge of the mouth ranging
from a few seconds to a minute, and the contractions may
also spread to the ipsilateral arm and more rarely to the
leg. As a rule, consciousness is preserved.? The generalized
or focal atonic atypical seizures in RE could be observed.’
Besides, the seizures could convert to generalized tonic-
clonic seizures.? Seldomly, partial status epilepticus could
be seen.>B

After we evaluated the first seizure characteristics of 92
patients with RE, the generalized tonic clonic type was
detected in 40 (43.5%) cases. The number of patients
experiencing focal orofacial motor seizures was 20 (21.8%).
In addition, the number of cases with focal clonic seizures
was 11(12.0%). The existence of different types of seizures in
our patients was found to be compatible with the literature.
Orofacial motor seizures characteristic of SeLECTS were
not mostly defined as the first seizure type in our cases.
We considered that the reason for this might be the lack
of questioning and recording about the awareness of these
types of seizures by the observers and child due to the
retrospective nature of our study. Similarly, as stated above,
notably focal motor seizures with orofacial involvement
are not frequently reported in the literature.

The average seizure duration in SeLECTS is 2-3 minutes.”
Rarely, it may even evolve into status epilepticus.” Sixty-
one (66.3%) of 92 patients diagnosed with SeLECTS had
a seizure fewer than 5 min. Twenty-seven patients had
seizures between 5-30 min and 4 patients over 30 min.
The current findings are consistent with the literature.
The etiology of SeLECTS is often idiopathic. However,
studies revealed that its complex genetic pattern may
play a role in the etiology'® In families experiencing
centrotemporal spike wave discharges, the related
gene was found on chromosome 159g14.7 In particular,
there is a study showing that mutations in 15g14 lead to
changes in potassium chlorine cotransport channels, and
that the current picture increases neuron excitability.”®
The presence of dysarthria in patients diagnosed with
SeLECTS may arise from a phenotypic feature associated
with 11p, 15q, 16p12, and Xg22."” In our study, we identified
that any genetic examinations were not carried out in our
cases. This is due to the lack of a genetic panel or targeted
testing recommended in the guidelines for SeLECTS. The
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copy-number variations mentioned above are expensive
examinations that could only be used for scientific
curiosit; therefore, these examinations are not routinely
performed.

The genealogy of 92 cases included in the study was
evaluated. Of 23 cases, only one individual had a family
member diagnosed with epilepsy. However, no family
history of epilepsy was detected in 68 cases. Also, the family
histories of epilepsy in 92 cases were evaluated. There were
two cases whose family members were diagnosed with
an epileptic syndrome. Only one individual had a family
member diagnosed with Rett syndrome. The other patient
had a family history of unspecified epilepsy. Sixteen (17.4%)
of 92 cases diagnosed with SeLECTS, the consanguinity
was detected between the parents. However, there was no
consanguinity in seventy-four cases.

Neurological examinations, neurological development,
and cognitive functions of the patients are often normal
except during the seizure periods.?® Neuropsychological
disorders can be detected in patients with SeLECTS. These
may consist of linguistic problems often associated with
reading and phonetics?' Since the origin of RE mainly
derived from the lower part of the rolandic sulcus and
affects the perisylvian region that supports the language
networks, mild and temporary defects may emerge in all
linguistic abilities such as auditory attention, oromotor
skills, reading, and writing2? Seldomly, retardation in visual
spatial abilities, neurocognitive impairment, and dyslexia
could be observed.? Also, in some cases, drug side effects
may influence the clinical picture?* The side effects of
medical treatments include symptoms such as headache,
abdominal pain, nausea, and sleep disturbance.®®

Neurological examination after the first seizure was
found to be normal in 81 (88%) of our patients. According
to the medical records of the cases, the neurological
symptoms during the neurological examination in the
emergency department were identified in 11 (12%) cases.
However, these symptoms were temporary,and none of the
patients had permanent neurological symptoms. After the
assessment of our patients in terms of comorbid diseases
during the follow-up, it was identified that twenty-nine
(31.5%) cases had accompanying mental health disorders.
Nine cases experienced other comorbid disorders such
as hyperlipidemia, urinary incontinence, hypothyroidism,
allergy, asthma, permanent deformity due to fracture in the
arm, abdominal pain, vitamin D deficiency, and headache,
which were not associated with SeLECTS. One of 92 cases
had a history of intubation due to clinical status (1.1%).
Fever was detected in two cases (2.2%). Therefore, it was
evaluated as a fever-triggered seizure. The current findings
are consistent with the literature. Besides, neurological
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examinations, neurological development, and cognitive
functions were normal.

Patients diagnosed with SeLECTS may go into spontaneous
remission without treatment?® Levetiracetam and
carbamazepine treatment is accepted as primary
treatment.?2% Lamotrigine was also effective for treating
SeLECTS. However, levetiracetam is considered more
advantageous since lamotrigine reaches the desired
levels of therapeutic effect within 5-6 weeks.? Valproic
acid may be taken into account in the presence of
myoclonus, which is accompanied by generalized spike
wave discharge.”?® Oxcarbazepine, sultiam, clonazepam,
barbiturates, pyrimidone, clobazam, and phenytoin are
other antiepileptic drugs effective for treating SeLECTS.2930
Besides, patients with epilepsy with SeLECTS wave
discharge often benefit from treatment.

Anti-epileptic drugs initiated after the first seizure in 92
patients with SeLECTS who applied to our hospital were
evaluated. Similar findings were identified in the literature.
Levetiracetam treatment was initiated in 41 (44.6%)
patients. Valproic acid treatment was used in 28 patients
(30.4%). Other drugs consist of phenytoin, carbamazepine,
oxcarbazepine, and diazepam. Four patients (4.3%) did
not use any medication. Also, the duration of the first-
line drugs of the patients was examined. Fourteen cases
(15.2%) had continued current treatment for 2 years. Fifty-
six patients maintained recommended treatment for less
than 2 years and 22 patients for more than 2 years. 84.8%
of 92 patients diagnosed with SeLECTS benefited from the
treatment after the first seizure. There was a decrease in the
frequency and duration of the seizures. Eleven (12%) cases
did not benefit from the first-line medications. Although
treatment was not initiated in three (3.3%) patients after
the first seizure, the seizure recurrence was not observed
in these patients.

Additionally, the second-line anti-epileptic drug use was
examined in our cases. Sixty-eight patients (73.9%) did
not require any second-line medications. Treatment
was continued with valproic acid in 8 cases (8.7%),
levetiracetam in 8 cases (8.7%), carbamazepine in 5 cases
(5.4%), oxcarbazepine in 2 cases (2.2%), and clobazam in
one case (1.1%). It was detected that 4 of the antiepileptic
drugs (4.3%) were used for 2 years and 4 (4.3%) of them for
3years. One drug had been continued for 7 years. Of these
24 cases, 21 (87.5%) benefited from the treatment. Thus,
there was a decrease in the frequency and duration of the
seizures. However, three (12.5%) cases did not benefit from
the second-line treatments.

As similarly, third-line drugs were also examined. It was
identified that eighty-four patients (91.3%) no longer
require any medications. Also, eight cases benefited from

the treatment. Consequently, the obtained results related
to the prescribed antiepileptic drugs, their duration,
and the treatment benefit rate were consistent with the
literature.

EEG is an invaluable tool used to guide the clinical
management of epilepsy diagnosis. It helps determine
whether the attacks are of epileptic origin and allows
the prediction of relapse risk after the first seizure. The
classic EEG sign of SeLECTS is centrotemporal spike wave
discharge. Occasionally, focal rhythmic slow EEG activity
could be observed in the same area. This finding is not
associated with a structural lesion. Therefore, it may be
considered to be a symptom of SeLECTS

A stereotypic dipole waves may be observed in the
centrotemporal region. The negative pole is in the
centrotemporal region, and the positive pole extends to
the bifrontal region. The origin of it is located in the lower
rolandic region. Besides, a generalized spike wave and
multifocal independent spike waves could be detected.®
Although observed rarely, cases converted to ESES.

After the first EEG manifestations of 92 cases with RE
were examined, the EEG manifestations of 17 cases were
evaluated as normal. Centrotemporal spike waves were
present in 75 patients. Considering the classification of
ILAE published in 2017, the assessment was performed
on whether the symptoms were focal, multifocal, or
generalized.?

There were 33 cases (35.9%) with focal onset. The number
of focal-onset cases decreased to 20 (21.7%) in the second
EEGand to12(13%) in the third EEG. A focal centrotemporal
spike wave was detected in 12 (13%) cases on the fourth
EEG. There were 24 cases (26.1%) with multifocal onset in
the first EEG. Multifocal onset was detected in 10 (10.9%)
cases in the second EEG, 6 (6.5%) cases in the third EEGC,
and 5 (5.4%) cases in the fourth EEG. Eighteen cases (19.6%)
have shown generalized EEG patterns. In addition, there
were generalized EEG manifestations in 10 cases (10.9%) in
the second EEG, 12 (13%) cases inthe third EEG, and 2 (2.2%)
cases in the fourth EEG.

EEG tests were performed every 6 months according
to routine follow-up procedures. EEG manifestations of
our patients tended to return to the normal baseline over
time. Even after the assessment of the fourth EEG, any
change was observed in EEG manifestations in 20.6% of
our cases. It was identified that both seizure activities and
EEG manifestations of our patients tended to improve over
time, and, they benefited significantly from the treatments.

Neuroimaging is necessary to rule out any structural,
inflammatory, or metabolic causes of seizures. Typically,
in patients with SeLECTS, no clear pathology that cause
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seizures is detected in cranial imaging. In fractional
anisotropy, a reduction was observed in the left inferior
frontal region and supra-marginal gyrus. This finding is
associated with poor performance in language tasks?
In patients with SeLECTS, thinning of the cortex could
be detected, which is most clear in the left perisylvian
region. However, this is not associated with language
development3*

The imaging results for our cases. The first 83 imaging
results were obtained through MRI. Normal manifestations
were detected in 74 cases. The results of eight of the nine
patients who underwent CT were reported as normal. All
the results reported by CT or MRI were non-specific and
inadequate to exclude the diagnosis of SeLECTS .

Study Limitations

The most important limitation of our study is the sample
size. Therefore, studies with larger samples are needed to
better evaluate the SeLECTs.

CONCLUSION

The obtained results of our study, in which we evaluated
our patients, including gender distribution, age, family
history, seizure-related parameters such as the age of
onset, duration, EEG characteristics, medications, and
response rates, were observed to be mostly compatible
with the literature. However, although SeLECTS is among
the childhood epileptic syndrome with focal-onset
seizures, the first seizure type in our study was mainly
the generalized tonic-clonic type. This finding may be
related to the overlooked initial symptoms of seizures
in patients with SeLECTS. Therefore, this highlights
the fact that SeLECTS should be taken into account
in patients who applied for generalized tonic-clonic
seizures. Additionally, in our study, we identified a high
rate of psychiatric comorbid disorders (31.5%) in our
patients, most of whom had a good prognosis in terms
of seizures and EEG manifestations. Although psychiatric
comorbidities mostly seem to be observed in cases
that were referred to the CSWS clinic, we consider that
our results are noteworthy in terms of emphasizing the
necessity and importance of evaluating cases with a good
prognosis, especially in terms of anxiety, anxiety disorder,
depression, and attention problems.
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ABSTRACT

Objective: The aim of this study was to investigate the effect of Playstation 2-Eye Toy Play on upper
extremity motor functions and functional independence in children with hemiparetic cerebral palsy.

Methods: The study included 30 children with hemiparetic cerebral palsy with an average age of 9.8+2.3
years. Children were randomly assigned to the two groups. Group 1 received traditional therapy and
Playstation 2-Eye Toy Play, and group 2 received only traditional therapy for 2 days a week. Bruininks-
Oseretsky Test of Motor Proficiency Short Form (BOT2-SF), Fugl-Meyer Motor Function Assessment
(FMA), and Pediatric Functional Independence Measure (Wee-FIM) were used for the evaluation of both
groups before and after the training.

Results: There was a statistically significant difference in the FMA (all sub-parameters and total score),
Wee-FIM (self-care, locomotion, communication and total score) and BOT2-SF (all score) after training
compared to before in the group 1 (p=0.00-0.02). In the group 2, it was found that the difference in
FMA (hand, coordination and total score) and Wee-FIM (self-care, transfer, locomotion, and total score)
were statistically significant (p=0.00-0.02). When the results between the groups were compared after
training, it was found that the increase in only manual coordination and speed measurements of FMA
was statistically significant in favor of the group 1 (p=0.00 and 0.01).

Conclusion: because of this study, it is concluded that virtual reality applications performed in addition
to conventional training have a positive effect, especially on coordination and speed with manual
functions in children with hemiparetic cerebral palsy.

Keywords: Playstation 2-Eye Toy Play, hemiparetic cerebral palsy, upper extremity

6z

Amag: Bu calismanin amaci Playstation 2-Eye Toy Play'in hemiparetik serebral palsili cocuklarda Ust
ekstremite motor fonksiyonlari tizerine etkisini arastirmaktir.

Yoéntem: Calismaya yas ortalamasi 9,8+2,3 yil olan hemiparatik serebral palsili 30 cocuk dahil edildi.
Cocuklar rastgele iki gruba ayrildi. Grup 1'e geleneksel terapi ve Playstation 2-Eye Toy Play ve grup
2'ye ise haftada iki glin sadece geleneksel terapi uygulandi. Egitimden &nce ve sonra her iki grubun

degerlendirilmesinde Bruininks-Oseretsky Motor Yeterlilik Kisa Formu‘_(BOTZ—KF),_. Fugl-Meyer Motor
Fonksiyon Degerlendirmesi (FMD) ve Pediatrik Fonksiyonel Bagimsizlik Olcegi (PFBO) kullanild.
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Bulgular: Egitim sonrasi grup I'de FMD (tim alt parametreler ve toplam puan), PFBO (6z bakim, lokomosyon, iletisim ve toplam puan) ve BOT2-
KF'de anlamli farklilik buluindu (p=0,00-0,02). Grup 2'de ise egitim sonrasi FMD (el, koordinasyon ve toplam puan) ile PFBO (6z bakim, transfer,
lokomosyon ve toplam puan) arasindaki farkin istatistiksel olarak anlamli oldugu bulundu (p=0,00-0,02). Egitim sonrasi gruplar arasi sonuglar
karsilastirildiginda ise FMD'nin sadece manuel koordinasyon ve hiz dlgtimlerindeki artisin grup 1 lehine istatistiksel olarak anlamli oldugu géruldu

(p=0,00 ve 0,01).

Sonug: Bu calismanin sonucunda, geleneksel egitime ek olarak yapilan sanal gerceklik uygulamalarinin hemiparetik serebral palsili cocuklarda
ozellikle koordinasyon ve manuel fonksiyonlari Gzerinde olumlu bir etkisi oldugu sonucuna varildi.

Anahtar Kelimeler: Playstation 2-Eye Toy Play, hemiparetik serebral palsi, Ust ekstremite

INTRODUCTION

Cerebral palsy (CP) is defined as a persistent disorder
that is seen in the developing brain of a fetus or
infant, is non-progressive, restricts activity, and affects
motor movement along with posture development!
Hemiparesis is one of a spastic clinical types of CP, and
the ipsilateral upper and lower extremities are affected.
Upper extremity involvement is generally more severe.
Difficulties in activities such as gripping, reaching, and
manipulating objects arise because of upper extremity
involvement."?

The literature stated that the prevalence estimates of
CP range from approximately 1.5 to more than 4 per
1000 live births, and the overall birth prevalence of CP
is approximately 2 per 1000 live births3 CP rehabilitation
is aimed at functioning, motion, and using the child’s
potential at an optimal level. Treatment approaches such
as neurodevelopmental treatment (Bobath), strength
training programs, sensory-motor integration therapy,
constraint-induced movement therapy are commonly
used for motor functions affected in CP.* Additionally,
the use of technological products such as robot-
assisted therapy and virtual reality (VR) in the field of
rehabilitation has become widespread. “Virtual Reality”,
which enables working with task-oriented techniques in
a dynamic environment created by computers, is among
these applications.>®

VR is a computer-based simulation environment
consisting of real-time, interactive, multi-sensory
inputs. VR typically includes hardware and software
components. Users can use an interface to enter a virtual
environment. The concept of VR can be described
briefly as "rebuilding the reality". Burdea® define VR as
"a simulation created using computer graphics to create
a realistic-looking world”. Moreover, the virtual world is
not static, it responds to the user's input (gesture, verbal
command, etc). This real-time interaction describes
an essential feature of VR. VR-based therapy makes
the user’s therapeutic goals a meaningfull experience
with their hardware, software, and task-oriented
features. Nintendo Wii and Playstation 2, which are the
most frequently used game consoles for this therapy,
help provide motor training?® VR offers many exciting

possibilities for the repetitive movement and practice
required in pediatric rehabilitation.®

The clinical decision to incorporate the use of VR into
general rehabilitation practices has been reported to
be an experimentally proven and comparable benefit
over other methods.® This method is currently used in
upper extremity rehabilitation, lower extremity training,
balance, and gait training areas. VR applications are
usually used in adult (approximately 45 years and older)
rehabilitation, mostly with traumatic brain injury, and
research has been clustered there" In studies with
adults, ithas beenshownthatan exercise programapplied
in a virtual environment can improve upper extremity
functions and that there is a need for further studies with
larger populations and controlled experiments.*" The
effect of VR training in children with CP was investigated
on balance and gait, and there were few studies on upper
extremity functions and functional independence.*?'In
the literature, Playstation 2-Eye Toy Play effects have
been investigated in stroke, individuals with mental and
developmental disability, and children with CP as a pilot
study.*?° This's why we preferred Playstation 2-Eye Toy
Playinourstudy becauseitis less costly and easy toinstall.
This study was planned because there are insufficient
studies in the literature on Eye-Toy Play 2 intervention in
CP and to the best our knowledge, there are no studies
to examine especially upper extremity functions after
this intervention with assessing Fugl-Meyer. The aim of
our study aimed to investigate the effects of Playstation
2-Eye Toy Play on upper extremity motor functions and
functional independence in children with hemiparetic
CP (HCP) and compare it with traditional therapy.

METHODS

Objective and Design

In this randomized controlled parallel group study, the
effects of Playstation 2-Eye Toy Play in children with CP
were compared with the neurodevelopmental treatment

group.

Participants

Children with HCP (n=30) (11 girls, 19 boys) were included
and completed the study between the age of 7-14
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years. All the cases consisted of children who attended
rehabilitation at a center of special education and
rehabilitation and received traditional therapy for 2 days
in a week. The health board reports that the children
with HCP received from the government or university
hospitals and submitted to the center were taken into
consideration for diagnosis. Children were randomly
assigned to two groups [Group 1 traditional therapy
+ Playstation 2-Eye Toy Play (2 days/week-1 hour per
session, n=15, average age: 10.20+2.30 years)] and control
group [CGroup 2 (traditional therapy) n=15, average age:
9.40%2.38 years]. All children included in the study
completed the study. The demographic data are shown
in Table 1.

The inclusion criteria for enrollment in the study were as
follows:

- Being between the ages of 7 and 14,

- To have a mild to-moderate HCP diagnosis according
to the GCross Motor Function Classification System
(GMFCS),

- Level1-3 according to the GMFCS.

The exclusion criteria for exclusion from the study were
as follows:

- Presence of another chronic illness affecting the
existing clinical condition,

- The presence of visual, hearing, and/or mental
disability besides to the existing disability.

Procedure

The groupswererandomlydividedinto2 groupsaccording
to age and body mass index values using the Statistical
Package for the Social Sciences (SPSS) 16 program by
an independent statistician. The allocation procedure
was carried out with a random list determined by the
statistician who did not know about the study. Group 1
received traditional therapy and Playstation 2-Eye Toy
Play, and group 2 received only traditional therapy for
2 days a week. The evaluations were performed by the
same physiotherapist twice before and after the training.
Bruininks-Oseretsky Test of Motor Proficiency Short

Table 1. Demographics of children with cerebral palsy
Traditional Playstation Eye-
therapy group | Toy 2 group P
xtSD x*SD
Age (years) 9.40%2.38 10.20£2.30 0.365
Gender (n) 3 girls, 12 boys | 8 girls, 7 boys 0.063
Weight (kg) 33.31412.47 34.65%17.09 0.950
Height (cm) 129.67+13.63 131.47+14.85 0.884
X: Mean, SD: Standard deviation

30

Form (BOT2-SF), Fugl-Meyer Motor Function Assessment
(FMA), and Pediatric Functional Independence Measure
(Wee-FIM) were used for the evaluation of both groups
before and after the training.

Measurements

Bruininks Oseretsky Test Second version BOT-2, SF was
developed by Bruininks and Bruininks?? to measure the
motor skills of children aged between 4.5-21. In the test,
a maximum of two trials is allowed. If the child could not
reach the highest score on the first try, he/she performed
the second test. Only 4 sub-items of BOT-2 related to
upper extremity functions were measured: fine motor
skills, fine motor precision, manual dexterity, and upper
limb coordination. Measured skills are fine motor
control (fine motor skills and fine motor precision) and
manual coordination (manual dexterity and upper limb
coordination). The scoring system involves recording of
a raw score in terms of units (seconds, number of errors)
and then converted to a numerical score. This scale is
valid and reliable for evaluate the upper extremity in
children with CP.3

Fugl-Meyer Assessment of Motor Function (FMA): The
motor functions of the shoulder, elbow, forearm, wrist,
and hand are assessed on the upper extremity, while
those of the hip, knee, and ankle are evaluated on the
lower extremity. In our study, we used only the upper
extremity motor function section of the test. In the FMA,
each item is rated on a three-point sequential scale (2
points for fully performed tasks, 1 for partially performed
tasks, and O for unperformed tasks). The maximum motor
performance score for the upper extremity was 66.2*This
tool can be used for assessing upper limb motor function
in CP clinical diagnosis and rehabilitation 2

Pediatric Functional Independence Measure (Wee-FIM)
was used to assess the level of functional independence
of children. This measure, containing 18 items, provides
information on self-care, sphincter control, mobility,
locomotion, communication, and social cognitive skills
in a short time with a minimum of questions. Each
domain in Wee-FIM was scored on a 7-point scale. At the
end of the evaluation, the total score was calculated as
18 at the lowest and 126 at the highest.> This scale is valid
and reliable for evaluate the functional status in Turkish
children with CP.»

Interventions

Group 1 (traditional therapy+Playstation 2-Eye Toy
Play): The VR setup consisted of the Playstation 2 game
console, USB-connected Eye Toy camera, Eye Toy Play
game CD, Console-Display connection cable, and LCD
television. Six games (Cames:Beat Freak, Kung foo,



Wishi Washi, Keep Ups, Boxing Chump, Slapstream,
Plate Spinner, Boogie Down, Ghost Catcher, Disco
Stars, Rocket Rumble, UFO Juggler, Mirror Time) were
selected from Eye Toy Play and played for 10 min to
improve the upper extremity functions. To encourage
the use of both upper extremities, verbal stimuli
were given where necessary during the game by the
physiotherapist. The physiotherapist played a passive
role in giving verbal stimulus in the transition from
one play to another. Games with three difficulty levels
(Easy/Medium/Difficult) were played in “easy” mode.
Active participation in the game was taken into account
rather than the concepts of score, winning, and losing.
The games were administered in addition to traditional
therapy for 6 weeks, twice a week and 1 hour each time.
Children in this group also received traditional therapy.
Traditional therapy consisted of neurodevelopmental
therapy. The treatment was planned according to
the needs and development of the children in their
daily living activities, by selecting the actions aimed
at a specific goal within the activities the child enjoys
doing. Active participation of the child in the treatment
was ensured. Activities such as standing up, standing,
squatting, trunk control, improving balance reactions
and proprioceptive sense and weight transfer, and
climbing up and down stairs were practiced with using
the equipment and assistive devices (exercise balls,
balance boards, soft floors, treatment cushions), which
is recommended in the NGT approach.*

Group 2 (traditional therapy): Children in this group
received only traditional therapy (NDT). The NDT was as
described above.

Statistical Analysis

The data obtained from the study were analyzed using
the SPSS 16 statistical package program. The mean,
frequency distributions, minimum-maximum, standard
deviation, and percentage values of the descriptive
information were calculated. The Kolmogorov-Smirnov
testwas used to evaluate whether the normal distribution
of initial and post-training data were appropriate. The
Wilcoxon signed-rank test was used to compare the
results before and after training within the groups. The
Mann-Whitney U test was used to compare pre and post
training values between the groups. The sample size was
determined using the G-Power 3.1 program. According to
the reference study results, they had a large effect size
(d=1.12) from "Fugl-Meyer Test” results.?® With 15 patients
in each group, 85% power was achieved with 5% type 1
error. A p value of less than 0.05 was considered to show
a statistically significant result.
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Ethical Consideration

Approval for the study was granted by the Non-
Interventional Clinical Research Ethics Committee of
University (no: 60116787-020/5680, date: 28.01.2014).
The study was approved by the Pamukkale University
Medical Ethics Committee, Clinical Investigation Ethics
Commission. All children and their families were verbally
informed, and their signed informed consent form was
obtained.

RESULTS

The study was completed with a total of 30 children
with HCP (11 girls, 19 boys) aged 9.8 (SD 2.3) years. There
was no statistically significant difference between the
demographic data of the groups (p>0.05) (Table 1).
When the pre-training groups were compared, there
was no statistically significant difference between the
parameters of upper extremity functions and functional
independence (p>0.05, Table 2).

When the pre-training and post-training data of the
groups were compared, it was found that there was a
statistically significant difference in the self-care and
movement subdomains (locomotion and transfers
activity), communication, and total of Wee-FIM; in all
parameters of Fugl-Meyer (except of upper extremity
and wrist in Group 1) and in all parameters of BOT-2
SF in only Group 2 after training compared to before-
training (p<0.05, Table 3), whereas the difference in
all outcomes was not statistically significant (p>0.05,
Table 3).

In the Group 1, it was found that the difference in hand,
coordination and speed of FMA, and self-care, transfer,
and locomotion of Wee-FIM in the total score was
statistically significant (p<0.05), while the difference
in all other outcomes was not statistically significant
(p>0.05, Table 3).

When the results were compared between the groups
after the training, only the FMA results in which upper
extremity motor functions were assessed were found to
be statistically significant in favor of the Group 1 (p<0.05,
Table 4), with an increase in manual coordination and
speed.

DISCUSSION

In a recent study, which was designed to investigate the
effects of VR therapy performed through Playstation
2-Eye Toy Play on upper extremity functions and
functional independence of children with HCP, the
Group 1 was treated with Playstation 2-Eye Toy Play in
addition to traditional therapy and the Group 2 received
only traditional therapy. Because of a recent study,
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we found that therapies applied in both groups had a
positive effect on upper limb functions and functional
independence level in children with HCP. When the
groups were compared, it was found that the hand

functions, coordination, and speed of the training group
were better than the traditional therapy group.

One of the major problems of children with CP is
impaired motor function in the arm and hand. Arm

Table 2. Comparison of pre-training values of BOT 2-SF Test, Fugl-Meyer Motor Function test, Wee-FIM

Traditional therapy Playstation Eye-Toy 2
Evaluation parameters (before training) | group group z p*
xtSD xtSD

BOT2-SF fine motor control 14.20+5.03 13.93%4.28 -0.167 0.868
Manual coordination 6.00%2.17 6.06t1.66 -0.465 0.642
Fugl-Meyer upper extremity 25.06%4.3] 26.06%3.39 -0.522 0.602
Wrist 5.53+2.87 5.80£2.21 -0.021 0.983
Hand 8.73%2.52 10.20+2.07 -1.466 0.143
Coordination/speed 3.26+0.70 3.80+0.77 -1.683 0.092
Total 42.60%9.19 45.86%7.22 -0.499 0.618
Wee-FIM self-care 29.93+4.36 32.13+4.89 -1.193 0.233
Sfincter control 13.86%0.51 13.86%0.51 0.000 >0.999
Transfer activity 19.06%1.33 19.53+1.92 -0.958 0.338
Locomotion 11.40%1.18 11.80£1.32 -1.045 0.296
Communication 12.26%1.43 12.86%1.35 -1.180 0.238
Cognitive skills 18.40%2.16 18.40%1.80 -0.129 0.898
Total 104.40%7 .94 108.60%10.06 -1.494 0.135
*p<0.05, X: Mean, SD: Standard deviation, BOT2-SF: Bruininks-Oseretsky-Short Form, FIM: Functional Independence Measure
Table 3. Comparison of pre and post-training values of BOT 2-SF Test, Fugl-Meyer Motor Function Test, Wee-FIM

Traditional therapy group Playstation Eye-Toy 2 group
Evaluation parameters itSD before YtSD after 2 p* itSD before Yi‘SD after z p*

training training training training
E?nthc‘)lSF fine motor 1420%503  [15.06%312 |-0774 |0439 |13.93:428 1586%322 | -3.415 |0.001*
Manual coordination 6.00%2.17 6.60+2.19 -1.501 0.133 6.06t1.66 8.00%2.13 -3.204 | 0.001*
Z;frtem‘ft);er upper 25.06£431 2566425 |-1612 | 0107 |26.06%339  |28.063 -3.426 | 0.001*
Wrist 5.53+2.87 6.00£3.04 -1.890 | 0.059 |5.80%2.2] 6.46%2 41 -3.409 |0.001*
Hand 8.73%2.52 9.60%2.26 -2.804 |0.005 |10.20%+2.07 11.93+1.79 -2.282 | 0.022*
Coordination/speed 3.26+0.70 3.60£0.50 -2.236 ]0.025 |3.80+0.77 413£0.74 -3.207 |o0.001*
Total 42.60%9.19 44.93+9 54 -2.822 | 0.005 |45.86%7.22 50.60+6.88 |-3.308 |0.001*
Wee-FIM self-care 29.93+4.36 31.2624.00 -2300 |0.021 |32.13%4.89 34.33%4.57 -2.490 |0.013*
Sfincter control 13.86%0.51 13.86%0.51 -0.000 |1.000 |13.86%0.51 13.86%0.51 -0.000 |>0.999
Transfer activity 19.06%1.33 19.60%1.54 -2.271 0.023 |19.53%1.92 19.66%1.75 -1.414 0.157
Locomotion 11.40+1.18 12.0041.00 -3.000 |0.003 |11.80%1.32 12.13%1.30 -2.271 0.023*
Communication 12.26%1.43 12.40%1.40 -1.414 0.157 12.86+1.35 12.86%1.35 -3.089 | 0.002*
Cognitive skills 18.40%2.16 18.66%1.91 -1.633 0.102 18.40+1.80 18.86%1.76 -1.890 0.059
Total 104.40£7.94 | 107.80t7.24 |-3.436 | 0.001 |108.60%10.06 |111.73£9.46 -3.308 |o0.001*

Measure

*Wilcoxon signed rank test, p<0.05, X: Mean, SD: Standard deviation, BOT2-SF: Bruininks-Oseretsky-Short Form, FIM: Functional Independence
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Table 4. Comparison of post-training values of BOT 2-SF Test, Fugl-Meyer Motor Function Test, Wee-FIM

Evaluation parameters ;:zﬂ;:ional therapy ;:iﬁzation Eye-Toy 2 , o
xtSD x*SD

BOT2-SF fine motor control 15.06+3.12 15.86%3.22 -0.897 0.369
Manual coordination 6.60%2.19 8.00+2.13 -1.616 0.106
Fugl-Meyer upper extremity 25.66%4.25 28.06%3.12 -1.898 0.058
Wrist 6.00%3.04 6.4612 Lt -0.21 0.833
Hand 9.60%2.26 11.93%1.79 -2.991 0.003
Coordination/speed 3.60£0.50 413+0.74 -2.538 0.01
Total 44,9319 54 50.60%6.88 -1.808 0.071
Wee-FIM self-care 31.26+4.00 34.33+457 -1.748 0.080
Sfincter control 13.86%0.51 13.86%0.51 -0.000 1.000
Transfer aktivity 19.60%1.54 19.66+1.75 -0.191 0.849
Motion activity 12.00+1.00 12.13£1.30 -0.429 0.668
Communication 12.40%1.40 12.86%1.35 -0.934 0.350
Cognitive skills 18.66+1.91 18.86%1.76 -0.391 0.696
Total 107.80+7 .24 111.73£9.46 -1.620 0.105

*Mann-Whitney U test, p<0.05, x: Mean, SD: Standard deviation, BOT2-SF: Bruininks Oseretsky-Short Form, FIM: Functional Independence Measure

movements are critical in terms of capturing and
grasping during daily activities. Therefore, a significant
proportion of rehabilitation should maximize the upper
extremity motor functions in the affected arm2°¥ In
studies, various training modalities have been used
to ensure participation of the affected arm during
rehabilitation 202829

Compared with conventional therapy, the working
mechanism of VR remains unclear. Recently, Levac et al3°
has proposed 9 potential active compounds that help
improve the motor skills of VR therapy from different
perspectives: (1) application opportunities, recurrent task
practice develops functional skills, (2) VR and movements
in the real world, (3) individualization flexibility of training
parameters, (4) visual and/or auditory feedback, (5) social
game consensus for participation in play, (6) neuroplastic
changes, (7) problem solving through different virtual
contexts, and (8) motivation, since children can choose
any game to play and compete with their peers, and (9)
receive support from the parent or therapist using verbal
encouragement and feedback. All these components
are important when learning and improving motor skills
from a motor learning perspective. For this reason, all of
these components can be part of the basic mechanism
that describes how VR works.

In a meta-analysis study that examined the effect of
VR on upper extremity functioning in children with
CP, it has been reported that VR is a suitable tool for
improving upper extremity function in children with

C; however, a stronger research design is needed for a
definite recommendation. Jannink et al.2® state that Eye
Toy is a motivating educational tool for children with
CP and can improve upper extremity function. In the
literature, Playstation 2-Eye Toy Play has been used so
far in the rehabilitation of individuals with mental and
developmental disorders, stroke, and children with CP.181?
Additionally, it has been reported that this method is an
entertaining activity that improves children’s satisfaction
and motivation feelings, self-esteem, and physical health
in studies examining the effect of VR on the upper
extremity.”?! All these results emphasize the importance
of VR in improving upper extremity functions in children
with HCP.

In the literature, BOT-2 was used to assess motor skills
about VR applications for CP and it was stated that
motor skills were improved in children with CP3?1In
a study conducted with Eye Toy Play at home, motor
performance improved in only 1 child out of 3 children
with CP3' Improvement in the speed and manual skill
subdomains of BOT-2 has been observed in the study
conducted using a different training method in the
virtual environment.3® In another study conducted with
the Nintendo Wii, it was seen that motor performance
improved? In parallel with the literature in our study,
we used a subtest of BOT-2 SF related to the upper
extremity to examine the effects of Eye Toy Play on
motor proficiency and save time. Additionally, we used
the traditional therapy group, unlike other studies. A
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significant improvement in post-training BOT-2 SF for
all subdomain results in the training group showed
that Eye Toy Play makes a significant contribution to
the improvement in motor skills related to the upper
extremity. However, it is thought that this result that
makes a difference between the groups may be due to
the low number of training sessions with VR.

The other methods which was used in the literature
other than the Fugl-Meyer test to investigate the effect
of VR treatment on upper extremity function in children
with hemiplegic CP and improvements were observed
after treatment according to this method343*® The Fugl-
Meyer test is a standard clinical assessment method for
evaluating upper extremity motor function in children
with CP3> According to this test, upper extremity motor
functions improve in children with CP in different
training modalities3%¥ In a study investigating the effect
of VRin stroke patients, the Fugl-Meyer test was used and
accordingtothetestresults, alldomains of improvement
were seen after training, although it differs from the
age group of our study.? In our study, we found that all
subdomain results of Fugl-Meyer in the training group
improved, whereas only hand, coordination/speed,
and total scores in the control group were significantly
impairment compared with the pre-training. When
we compared groups after training, the training group
showed a significant improvement in hand functions
and coordination speed parameters, indicating that Eye
Toy Play performed a positive impact on hand functions
and children’s speed and coordination skills. In line with
this result, we recommend the Eye Toy Play for these
children to improve their coordination and speed with
hand functions.

Winkels et al3® said that Wii was observed to be
performed more easily in the daily activities of
children with CP. There is one study in the literature
on the effect of VR on functional independence.
Acar et al? divided the children with CP into two
as combined Nintendo Wii and NDT training group
and only the NDT-treated group as in our study,
and improvement in self-care domain in terms of
functional independence was observed in the group
that received both NDT and Nintendo Wii. We can
assume that a positive contribution to the functional
independence level of children with HCP is achieved
with Eye Toy Play because of significant improvement
in many post-training subdomains. However, we think
that there is no difference between the groups due to
the short-term application of VR training. Additionally,
the performance of children with CP in their daily
activities may be related to good upper extremity
functioning. We believe that the improvement in
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speed, coordination, and hand functions after training
may help increase functional independence levels of
children with HCP in the long term.

We obtained more favorable improvements with Eye Toy
Play applied in addition to traditional therapy in the results
of all evaluations after the training. Also, when comparing
the groups, it was seen that Playstation 2-Eye Toy Play had
better results in terms of hand functions and coordination-
speed. Children can be more advanced in coordination/
speed domains with hand functions because they feel they
are in a contest for the computer game and allow for very
repetitive activities. Also, according to our observations,
Playstation 2-Eye Toy Play had more fun and participated
more actively in the activities for children with HCP. This
situation emphasizes once again the importance of the
game in training with children.

Study Limitations

There were several limitations in this study. Our first
limitation was that Eye Toy Play could not be performed
in more sessions and at home in the training group. Also,
since itwas impossible to have no treatmentin the control
group, the treatment times of the 2 groups were not equal.
The final limitation was that we did not examine the long-
term effects of Playstation 2-Eye Toy Play.

CONCLUSION

As a result, VR applications administered with Eye Toy
Play applied in addition to traditional training also affect
traditional therapy in children with HCP, in addition to
improving upper extremity functions and functional
independence level and especially with hand functions
and coordination and speed. There is a need for further
studies conducted by examining the long-term effects of
Playstation 2-Eye Toy Play with more sessions in children
with HCP.
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oz

Amagc: Bireyleri yaralanmalardan koruyan kas iskelet sistemi Ozellikleri arasinda kor stabilitesi,
propriyosepsiyon, denge ve postiral dizglnltk yer almaktadir. Bu calismanin amaci kadin ve erkeklerde
kor kas enduransi, gdvde propriyosepsiyonu, postir ve denge acisindan farkliliklarin ortaya konmasidir.
Yéntem: Calismaya 18-30 yas araligindaki 75 saglikli gonalli birey [kadin n=37 (%49,33), erkek n=38
(%50,67)] dahil edildi. Bireylerin gdvde propriyosepsiyonlari dijital inklinometre postirleri ‘New York
Postlr Degerlendirme Yontemi kor kas enduranslari gévde fleksiyon testi, gdvde ekstansiyon testi, lateral
kopru testi ve prone bridge testi, dengeleri Y balans denge testi, fiziksel aktivite seviyeleri Uluslararasi
Fiziksel Aktivite Anketi Kisa Formu ile degerlendirildi.

Bulgular: Kadin ve erkek katilimcilar arasinda gdvde propriyosepsiyonu ve postiral degerlendirme
skorlari agisindan fark bulunmadi (p>0,05). Erkeklerin fiziksel aktivite seviyeleri (p<0,001), gévde
fleksiyon testi (p=0,023), gévde ekstansiyon testi (p=0,038), yan kdpru testi (p<0,001), prone bridge testi
skorlari (p<0,001) ve denge skorlari (dominant taraf p=0,002, nondominant taraf p=0,003) kadinlardan
daha ylksek degerlere sahipti.

Sonug: Calismamizin sonuglari kadinlarin erkeklere gore daha dusuk kor kas enduransi ve dengeye sahip
oldugunu géstermistir. Bu durum kadinlarin yaralanmalara daha yatkin olmasina neden olabilecegi icin
bu &zelliklerin gelistirilmesi dnem teskil etmektedir.

Anahtar Kelimeler: Cinsiyet, denge, kor kas enduransi, postir, propriyosepsiyon

ABSTRACT

Objective: The characteristics of the musculoskeletal system that protect individuals from injuries
include core stability, proprioception, balance, and postural smoothness. The purpose of this study was
to present differences in terms of core muscle endurance, trunk proprioception, postural alignment,
and balance in men and women.

Methods: The study included 75 healthy volunteers [women n=37 (49.33%), men 38 (50.67%)] aged
between 18-30. Trunk proprioception of individuals was evaluated using the digital inclinometer,
postural alignment was evaluated with the New York Posture Assessment Method, core muscle
endurance were evaluated with body flexion test, body extension test, side bridge test, and prone
bridge test, balance was assessed with the Y balance test, and physical activity levels evaluated with the
International Physical Activity Questionnaire Short Form.

Results: No difference was found between men and women in terms of trunk proprioception and
postural assessment scores (p>0.05). Physical activity levels (p<0.001), body flexion test (p=0.023), body
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extension test (p=0.038), side bridge test (p<0.001), prone bridge test (p<0.001), and balance scores (dominant side p=0.002, nondominant side

p=0.003) of the men have higher values than women.

Conclusion: The results of our study show that women have lower core muscle endurance and balance than men. It is important to improve these

features as this may cause women to be more prone to injury.

Keywords: Cender, balance, core muscle endurance, posture, proprioception

GIRiS

Kor kaslar, ozellikle yuksek fiziksel aktivite boyunca
yaralanma riskini azaltmada ve periferal eklemleri stabilize
etmede 6nemli rol oynar! Ayni zamanda kor stabilite,
proksimal eklemlere binen yukleri minimalize ederken
ortaya konan glcln maksimize edilmesine izin veren
vicut mekanizmalarini atesler?* Gévde stabilitesi sportif
aktiviteler sirasinda yuUksek performans ortaya koymak
ve gUnluk yasam aktivitelerini yapmak icin temeldir ve
denge ve ekstremitelerin koordine hareketinin gbézden
kacan ana komponentidir. Gévde stabilitesi uygun kas
kuvveti ve hareketin dogrulugu icin gerekli néromuskduler
kontroli gerektirir® Néromuskiler kontrol sensorimotor
sistemin bir komponenti olan propriyosepsiyona baglidir.
Propriyosepsiyon sensorimotor sistemin temel bilesenidir
ve dinamik eklem stabilitesine katkida bulunurken merkezi
sinir sistemine néromuskuler kontrol icin kullanilan
afferent bilgiyi saglamaktan sorumludur. Propriyosepsiyon,
vicut segmentlerinin stabilitesinden, postir kontrolinden
ve bazi bilingli duyumlardan sorumlu internal uyaricilarin,
propriyoseptif liflerle alinan afferent girisi olarak
tanimlanmaktadir.®

Govde hareketini kontrol etme yetenegi dogru hareket
paterni olusturmak icin gerekli oldugundan, propriyosepsif
bilgideki herhangi bir eksiklik hareketin kalitesini
etkileyecektir”

Dengenin surdurllebilmesi icin hareket boyunca dogru
propriyoseptif girdinin saglanmasi gerekir® Ayni sekilde
kor kaslarinin yeterli enduransi dengenin devami icin
onemlidir’?

Kadinlar ve erkekler anatomik ve fizyolojik olarak bircok
ozellik agisindan farklidir. Bu da cinsiyetler arasinda farkli
yag ve kas kitlesine'® ve farkli viicut mekaniklerine sebep
olur Literatlre bakildiginda diz propriyosepsiyonu, kor
kas enduransi ve dengeyi kadin ve erkeklerde karsilastiran
calismalar bulunmaktadir?' Ancak bu calismalarda farkli
populasyonlar ve dlcim ydntemleri kullanildigindan bir
fikir birligi yoktur. Kadin ve erkek bilgisayar kullanicilarinda
servikal ~ propriyosepsiyonu  lazer isaretleyici ile
degerlendiren  bir ¢alismada  erkeklerin  servikal
propriyosepsiyonlarinin daha iyi oldugu bulunmustur.®
Kadin ve erkekleri gévde propriyosepsiyonu bakimindan
karsilastiran baska bir c¢alismada kadinlarda gévde
propriyosepsiyonunun daha iyi oldugu saptanmistir'®
Ancak bu calismada propriyosepsiyonu o6lcmek igin
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emekleme pozisyonu kullanilmistir. Daha fonksiyonel
olan ayakta gbvde propriyosepsiyonunu Olcerek kadin
ve erkeklerde bu parametreyi karsilastiran bir calismaya
rastlanmamistir. Literatlr incelendigi zaman &zellikle
gdvde propriyosepsiyonunu inceleyen daha fazla ¢calismaya
ihtiyag oldugu dustinilmektedir. Bu sebeple bu ¢alismanin
amacl kadin ve erkeklerde kor kas enduransi, gdvde
propriyosepsiyonu, postlr ve denge farkliliklarinin ortaya
konmasidir.

YONTEM

Calisma Sivas Cumhuriyet Universitesi Saglik Bilimleri
Fakultesi, Fizyoterapi ve Rehabilitasyon Anabilim Dal’'nda
ylratalda. Calisma icin Sivas Cumbhuriyet Universitesi,
Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu'ndan
23.06.2021 tarih ve 2021-06/01 karar numarasi ile etik
onay alindi. Calismanin tim verileri 01.10.2021-01.02.2022
tarihleri arasinda toplandi.

Calismaya 18-30 yas araligindaki 75 saglikli gontllu birey
dahil edildi. Kas-iskelet sistemini etkileyen herhangi
bir rahatsizligi olanlar, yirime problemi ya da dengeyi
etkileyen ndrolojik hastaligi olanlar, kardiyovaskuler,
ortopedik, romatizmal hastaligi olanlar, vicut kitle indeksi
(VKI) 35 kg/m? ve Uizerinde olanlar, vertebra ya da alt ve/
veya Ust ekstremiteye ydnelik herhangi bir cerrahi geciren
bireyler calismaya dahil edilmedi”® Calisma 6ncesinde
katilimcilara ¢calismanin amaci, igerigi agiklandi ve géntlld
olarak katilacaklarina dair yazili Aydinlatilmis Onam Formu
imzalatildi.

Calismaya baslamadan 6nce bireylerin demografik bilgileri
(yas, boy, vicut agirlig, dominant taraf) sorgulanarak
hazirlanan formlara kaydedildi. Dominant taraf hem
alt hem Ust ekstremite icin sorgulandi. Alt ekstremite
dominantligina, topa vurmak igin tercih edilen bacak,
Ust ekstremite dominantligina ise yazi yazmak igin tercih
edilen el sorgulanarak karar verildi.

Calismaya katilan bireylerin postiirleri "New York Postur
Degerlendirme Yontemi (NYPDY)" ile degerlendirildi.
Gergek (es) zamanli  puanlamanin  kullanilmasinin
sonuclari belgeleme veya gerekirse yeniden analiz etme
yetenegini sinirladigl literatlrde belirtilmektedir” Bu
sebeple calismamizda es zamanli degerlendirme yerine
referanslarda belirtildigi sekilde katilimcilarin resimlerini
cekerek telefon aplikasyonu yardimiyla referans noktalari
degerlendirerek daha objektif degerlendirmeyi tercih



ettik. Literatirde de fotograflama yoluyla degerlendirme
yapan farkli calismalar bulunmaktadir.'®"

Literatirde NYPDY icin guvenirlik katsayilar 0,93 ila 0,98
arasinda bildirilmistir?® ve orta degerlendirici korelasyon
katsayisina (0,70) sahip, yorumlayicilar arasi korelasyon
katsayisinin ise (0,57) daha dustuk oldugu belirtilmistir;
bu, tekrarlanan degerlendirmeler sirasinda ayni puanlayici
kullanildiginda  NYPDY’'nin daha guvenilir oldugunu
gosterir? Fotograflama kullanarak degerlendirme yapan bir
calismanin sonucuna gére NYPDY puanlari igin Cronbach
katsayisi, fotograflar icin 0,77 bulunmus ve bunun,
fotograflarla derecelendirmenin kabul edilebilir bir ig
tutarliliga sahip oldugunu gosterdigini belirtilmislerdir.” Bu
sebeple NYPDY, Dr. Goniometer (CDM S.r.l, Milano, italya)?
akilli telefon uygulamasi ile ¢ekilen fotograflar Uzerinden
skorlandi. Katilimcilardan ayaklari rahat ve ayri olacak
sekilde mUmkin oldugunca rahat ve dogal durmalan
istendi. NYPDY ile degerlendirme icin gerekli vicut
bolimlerinin tamamen gortnlr oldugundan emin olmak
icin bireylerin (bas ve ayaklar dahil) tam boy fotograflari
cekildi. Akilli telefon katiimcidan 10 fit uzakta bir tripod
Uzerine yerlestirildi2> NYPDY cizimlerinde ve Kendall ve
digerleri?* tarafindan aciklanan dogru durus cizimlerinde
dikey cizgiyi temsil etmek icin ¢ekilen fotograflarin tzerine
Dr. Goniometer (CDM Scrl, Milano, italya) uygulamasi ile
dikey bir referans cizgisi bindirildi ve referans ¢izgisinin
gectigi noktalara gére degerlendirildi?® Tabloda goérulen
durus sekillerine gbére ayni arastirmaci tarafindan
degerlendirme yapilarak puan verildi. Bu degerlendirme
sisteminde vicudun 13 ayri kisminda meydana gelebilecek
postur degisiklikleri izlenerek puanlandirilir. Buna gore
eger kisinin postiri dizgiin ise bes (5), orta derecede
bozulmus ise Ug¢ (3), ciddi sekilde bozuk ise bir (1) puan
verilir. Test sonucunda alinan toplam puan maksimum 65
minimum 13 olmaktadir. Bu test igin gelistirilmis standart
degerlendirme kriterleri toplam puan 245 ise ¢ok iyi”, 40-
44 ise "iyi”,30-39 ise “orta”, 20-29 ise “zayif” ve <19 ise "kotl”
olarak belirlenir.”2

Denge Y balans denge testi ile degerlendirildi. Bireylerden
testdlizeneginin orta noktasinda tek ayak Gzerinde durarak
diger ayagl ile anterior, posteromedial ve posterolateral
yOnlere dogru dengesini koruyarak ayak parmak ucu ile
dokunmasi istendi. Eller kalcalarin Uzerinde tutuldu ve
ayagin destek ylizeyine tam temas halinde olmasina dikkat
edildi. Her iki bacak icin her yonde alti kez denemenin
ardindan testler 3 tekrarli olarak yaptirildi. Testlerin her
yon igin ortalamasi alindi ve bacak uzunluguna orani
santimetre cinsinden kaydedildi?

Kor kas enduransi McGgill tarafindan olusturulan Ug¢
kor endurans testi (yan kopri testi, govde ekstansiyon
testi, govde fleksiyon testi) ve prone bridge testi ile

SUNER KEKLIK S ve ark. Cinsiyetler Arasi Farklar

degerlendirildi. Govde fleksor testi gdvde 60° fleksiyonda,
dizler ve kalgalar 90° fleksiyonda olacak sekilde yapildi.
Kollar gd&gus Uzerinde capraz sekilde birlestirildi ve
bireylerden bu pozisyonu mimkin oldugu kadar uzun
stre korumalari istendi. Govde ekstansor testi tedavi
masasinda ylzUkoyun pozisyonda yapildi. Spina iliaka
anterior superior hizasina kadar olacak sekilde pelvis,
kalcalar ve dizler tedavi masasina sabitlendi. Bireylerin
kollari géguste caprazlasmis halde mimkin oldugu kadar
uzun slre yatay vicut pozisyonunu korumalari istendi. Yan
kopru testi met Uzerinde yan yatista yapildi. Met lzerinde
kalcalarini yukari dogru kaldirirken vicut agirligl sadece
alttaki dirsek ve ayaklariyla desteklendi. Prone bridge testi
icin bireylerden yuzUstuU, dirsekler fleksiyon pozisyonunda
iken, 6n kollari ve ayak parmak uclarina agirliklarini vererek
govdelerini yukari kaldirmalari istendi. Testler, pozisyonlar

bozuldugunda sonlandirildi. Olcim  sonuclari  saniye
cinsinden kaydedildi?®%
Govde propriyosepsiyonunun  olgimi  J-Tech  Dual

inklinometre (J-Tech Medical, Midvale, UT, ABD) ile
ayakta durusta aktif agi tekrarlama testi ile yapildi
inklinometrenin bir parcasi LI, diger parcasi sakrum
Uzerine yerlestirildi*® Test dik durus pozisyonunda gozler
kapali olarak basladi. Bireylerden sagittal planda hedef
a¢l olan 30°yi bulana kadar govde fleksiyonu yapmalari
istendi ve bu pozisyonu 3 saniye slreyle devam ettirdiler.
Ardindan tekrar dik pozisyona gelmeleri istendi’' Toplam
3 kez hedef aclI bireylere hissettirildikten sonra bireylerden
hissettirilen hedef aglyr mimkin olan en dogru haliyle 3
kez bulmalari istendi. Bireylere hissettirilen hedef agI ve
bireyler tarafindan tekrar bulunan acgi arasindaki farklarin
ortalamasi alinarak kaydedildi

Katilimcilarin ~ fiziksel aktivite duzeyleri Uluslararasi
Fiziksel Aktivite Anketi kisa formunun Tlrkge cevirisi
ile degerlendirildi®3* Kisa formda son 7 giin boyunca;
yUrime, orta siddetli ve siddetli aktivitelerde harcanan
zaman ve aktivitelerin yapilma sikligi ile ilgili yedi soru yer
almaktadir. Oturarak harcanan zaman ayri bir soru olarak
degerlendirilmektedir. Slreler, faaliyet basina oOlcekte
mevcut olan metabolik esdegerler ile carpilmakta ve tim
materyallerin sonuglarinin ortalamasi genel fiziksel aktivite
skorunu vermektedir.?

Calismayakatilantim bireylerayniarastirmacilar tarafindan
degerlendirildi. Dahil etme ve hari¢c tutma kriterleri
degerlendirme yapilan her iki arastirmaci tarafindan
sorgulanarak karar verildi. Fiziksel uygunluk seviyesinin
belirlenmesi icin anket formunun uygulanmasi, gdvde
propriyosepsiyonunun 8l¢imu, postur analizi icin gerekli
resimlerin ¢ekilerek puanlanmasi bir arastirmaci tarafindan
yapilirken, denge ve kor kas endurans degerlendirmesi
ikinci arastirmaci tarafindan yapildi. Tum bireyler igin
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degerlendirmeler ayni sira ile yapildi. Her degerlendirme
sonrasinda yeterli dinlenme sireleri verildi. Orneklem
genc bireylerden olustugu icin testleri tolere edemeyen ya
da yarida birakan katilimci olmadi.

istatistiksel Analiz

Verilerin analizinde Statistical Package for the Social
Sciences (SPSS) 22 (IBM SPSS Statistics for Windows,
version 22.0. Armonk, NY: IBM Corp.) programi kullanildi.
Degiskenlerin  normal dagilima uygunlugu gorsel
(histogram ve olasilik grafikleri) ve analitik yontemler
(Kolmogorov-Smirnov  testi) kullanilarak incelendi.
Tanimlayici istatistikler icin medyan ve ceyrekler arasi
aralik hesaplandi. Kadin ve erkeklerin karsilastirilmasinda
veriler normal dagilim goéstermediginden ‘Bagimsiz
Gruplar T testi’, kategorik verilerin karsilastirilmasi igin
ki-kare testi kullanildi. Calismanin drneklem buyutklugu
G*Power 3.1.9 (G* Power, Universitat Dusseldorf, Almanya)
programi kullanilarak hesaplandi. Post-hoc power analizi

0,05'in altinda oldugu durumlar istatistiki olarak anlamli
kabul edildi.

BULGULAR

Kadin ve erkek katilimcilar yas bakimindan benzerdi
(p>0,05, Tablo 1), erkek katiimcilar vicut agirligi, boy
uzunlugu ve VKi bakimindan kadinlardan daha yiksek
degerlere sahipti (p<0,05, Tablo 1).

Kadin ve erkek katiimcilar propriyosepsiyon ve genel
postur skorlari bakimindan benzer O&zelliklere sahipti
(p>0,05, Tablo 2). Genel postur degerlendirmesinde her iki
cinsiyet icin de minimum deger 49 idi. Her iki cinsiyetteki
her bireyin NYPDY siniflandirmasina goére posturlerinin
‘cok iyi' oldugu gorulmustur.

Erkekler fiziksel aktivite seviyesi, tUm kor kas enduransi
testleri ve denge skorlari bakimindan kadinlardan daha
yuksek degerler géstermekteydi (p<0,05, Tablo 2).

icin etki biykloga 0,705, a=0,05, P (1-8)=0,90 olarak ~ TARTISMA
alindiginda toplamda 73 kisi (37/38) dahil edildiginde  Cinsiyetler arasi kor kas enduransi, postur, govde
Power (Giig)=0,916280 olarak bulundu. P degerinin propriyosepsiyonu ve denge farklarini  incelemek

Tablo 1. Katilimcilarin demografik 6zellikleri

Kadin (n=37) Erkek (n=38) P

Yas (yil) 21(20/22) 21(21/22) 0,4309

Viicut agirig1 (kg) 58 (54 / 68) 75,5 (63 /83) <0,001*°

Boy uzunlugu (cm) 167 (163 /170) 178 (175 / 180) <0,001*°

VKi (kg/cm?) 21,05 (19,33 /23,95) 241(20,24 / 25,95) 0,026*°

) Sag 32 (%86,4) 33 (%86,8)
Dominant taraf [n (%)] 0,964%
Sol 5 (%13,6) 5 (%13,2)

Veriler ortanca ve ceyrekler arasi aralik olarak verilmistir.
*P<0,05, 2: Mann-Whitney U testi, ®: Ki-kare testi, VKi: Vicut kitle indeksi

Tablo 2. Kadin ve erkeklerin fiziksel aktivite seviyesi, propriyosepsiyon, kor kas enduransi, denge ve postiir bakimindan
karsilastirilmasi
Kadin (n=37) Erkek (n=38) P
Fiziksel aktivite (MET) 1653 (1110 / 2544) 2937 (2400 / 5544) <0,001*
Propriyosepsiyon (derece) 2,66 (1,66 / 4,33) 2,50 (1,33 / 4,66) 0,592
Gévde fleksiyon testi (sn) 41,23 (30,62 /76,62) 66,07 (35,78 /111,89) | 0,023*
Govde ekstansiyon testi (sn) 38,83 (19,9 /56,06) 60,34 (27,66 /76,6) 0,038*
. . Dom 21,4 (14,62 /32,79) 51,56 (39,51 / 66,35) <0,001*

Yan koprii testi (sn)

Nondom 23,36 (16,66 / 36,02) 53,63 (42,02 /70,46) |<0,001*
Prone bridge testi (sn) 23,56 (17,45 / 48,57) 4955 (34,2 / 69,3) <0,001*

Dom 83,49 (74,77 / 89,84) 90,1(83,98 / 98,46) 0,002*
Y balans testi

Nondom 80,53 (74,48 / 86,98) 88,51(80,66/96,61) | 0,003*
Postiir skoru 61(57 / 63) 61(61/ 63) 0,865
Veriler ortanca ve ceyrekler arasi aralik olarak verilmistir.
*P<0.05, Dom: Dominant taraf, Nondom: Nondominant taraf, MET: Metabolik esdegerler, Mann-Whitney U testi, sn: Saniye
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amaciyla yaptigimiz c¢alismanin sonucunda erkeklerde
kor kas enduransi ve dengenin daha iyi oldugu, diger
parametrelerin her iki cinsiyette benzer oldugu goéruldu.

Daha yUksek testesteron seviyeleri®® erkeklerin daha fazla
kas kutlesine ve daha buytk kas lifi kesit alanina sahip
olmasini saglar, bu da daha ylUksek kuvvetle sonuglanir3¢
Goévde enduransini degerlendirmek icin prone bridge
testi kullanildigl bir calismada erkeklerin kadinlara gore
onemli 6lcide daha uzun test strelerine sahip olduklari
bulunmustur® Kadin ve erkek futbolcularin kor kas
enduranslarinin  karsilastirildigr  bir ¢calismada kadin
sporcularin dorsal (govde ekstansoér) ve ventral (abdominal-
mekik testi) kor enduranslarinin daha iyi oldugu ancak
lateral kas enduranslarinin erkeklerden dusuk oldugu
bulunmustur® Yine kadin ve erkek futbolcularin kor
kas enduransini degerlendiren baska bir c¢alismada
kadinlarin gdvde ekstansér endurasinin yuksek, fleksor
enduransinin ise dustk oldugu bulunmustur3® Fiziksel
aktivite seviyesi ve kor kas enduransi arasindaki iligkinin
incelendigi bir galismaya 310 Universite 6grencisi dahil
edilmistir. Calisma sonucunda fiziksel aktivite seviyesi ile
kor kas enduransi arasinda anlamli iliski bulunmamis ve
kor kas dayanikliliginin artirilmasi igin fiziksel aktivitenin
yeterli olmadigl, bu kas gruplarina &zel egzersizlerin
yapilmasi gerektiginin  dastndldtga  vurgulanmistir.s©
Govde enduransini ve fiziksel aktivite seviyesini inceleyen
bir calisma artan fiziksel aktivite seviyeleri ile kor kas
enduransinda da artislar oldugunu ve test surelerinin
uzadigini gostermistir. Ozellikle haftalik aktivite sayisi
dglin Uzerine ¢iktiginda yorgunluk baglangicini artirdigi
ve bu sebeple kor kas endurans testlerinde de daha iyi
performans gosterildigi yorumu yapilmistir®” Yaz elli iki
bireyin dahil edildigi bir calismada bireylerin kor kas
enduranslari cinsiyetlerine ve fiziksel aktivite seviyelerine
gbre karsilastinlmistir. Calisma sonucunda erkeklerin kor
kas enduransinin daha iyi oldugu ve fiziksel aktivite seviyesi
arttikca her iki cinsiyette de kor kas enduransinin iyilestigi
gosterilmistir.® Bizim ¢calismamizin sonucunda da erkeklerin
hem daha yulksek fiziksel aktivite seviyesine sahip oldugu
hem de tim kor kas endurans testlerinde daha iyi sonuclar
elde ettikleri gortlmuUstdr. Sonuglarin literatir ile paralel
oldugu sdylenebilir. Literatlrde futbolcular ile ilgili yapilan
calismalar ile bizim sonuglarimizin farkli olmasi bireylerin
fiziksel aktivite seviyesi ile iliskili olabilir. Hem kadin hem
erkek sporcular belirli antrenman programlarina sahip
olduklari icin fiziksel aktivite seviyeleri yakin olabilir. Oysa
bizim calismamizda erkeklerin kadin katilimcilardan
anlamli dizeyde fiziksel aktivite seviyesi ylUksekti. Bu da
erkeklerin kor kas enduransina olumlu yansimis olabilir.

Literatlrde kadin ve erkekler arasinda diz ekleminde
propriyosepsiyon farkliliklarini inceleyen bircok
calisma bulunmaktadir?#2 Saglikli addlesanlarda diz

SUNER KEKLIK S ve ark. Cinsiyetler Arasi Farklar

propriyosepsiyonunun cinsiyetlere gore farkini inceleyen
bir ¢alismada kadinlarda propriyoseptif sapmanin
daha fazla oldugu bulunmus ve bunun da kadinlarda
yUksek diz yaralanmasi insidansina potansiyel olarak
katkida bulunabilecegi anlamina gelebilecegi yorumu
yapilmistir.* Cinsiyetlere gére diz propriyosepsiyon farkini
eksternalinternalrotasyonda dl¢en bir calisma sonucunda
kadinlarda propriyoseptif sapmanin daha fazla oldugu
bulunmus ve 6zellikle internal rotasyon propriyosepsiyon
farkinin kadinlarda 6n capraz bag yaralanmasi igin risk
olusturabilecegi belirtilmistir*? Sedanter ve futbolcu
bireylerin dahil edildigi bir ¢alismada cinsiyete gore
propriyosepsiyonda bir fark olmadigl ve cinsiyet ve spor
oykudsunun agik kinetik halka pozisyonunda Olgtlen
propriyosepsiyona etkisinin olmadigi vurgulanmistir.”® Diz
propriyosepsiyonunu saglikli bireylerde yas ve cinsiyete
gbre inceleyen bir calismada daha geng yasta cinsiyet
acisindan anlamli bir fark bulunmazken, ileri yas grubunda
kadinlarda propriyosepsiyonun erkeklere gére daha fazla
azaldigl tespit edilmistir.* Yine fiziksel aktivite seviyesi ve
cinsiyete gore diz propriyosepsiyonunun degerlendirildigi
bir calismada daha yUksek fiziksel aktiviteye sahip
bireylerde ve erkeklerde propriyosepsiyonun daha iyi
oldugu bulunmustur®® Diz propriyosepsiyonu Uzerinde
yaptlan calismalarda genel olarak kadin ve erkek
cinsiyet Uzerinde propriyoseptif duyunun farkli oldugu
gosterilmis  olmasina ragmen bizim ¢alismamizda
cinsiyetler arasi bir farkliligin olmadigi ve her iki cinsiyetin
de propriyosepsiyonunun iyi oldugu saptanmistir. Diger
calismalarla bizim sonucumuzun paralel olmamasinin
nedeni  farkli vicut bolgelerinde propriyoseptif
duyunun farkli olmasi olabilir. Literatirde govde
propriyosepsiyonunun cinsiyetler arasi farkini arastiran
bir calismaya rastlanmistir. Calismaya 30 erkek, 30 kadin
katilimci dahil edilmis ve gbvde propriyosepsiyonu
dual olmayan inklinometre kullanilarak emekleme
pozisyonunda ol¢ilmustir. Bu pozisyonda anterior ve
posterior pelvik tilt yapmasi istenerek dlgim yapilmistir.
Sonugta kadinlarin gévde propriyosepsiyonlarinin daha
iyi oldugu bulunmustur'® Bu sonug bizim sonucumuzla
benzerlik gdstermemektedir. Bunun sebebi &6l¢cim
pozisyonu ve inklinometrenin farkli olmasi olabilir. Ayrica
calismaya katilan tim bireyler saglikli ve geng oldugu
icin herhangi bir defisit bulunmamis olmasi ve her iki
cinsiyetin benzer bir propriyoseptif duyu géstermis olmasi
normal kabul edilebilir. Diz propriyosepsiyonu ile ilgili
yapilan calismalarda fiziksel aktivite seviyesinin yuksek
olmasinin propriyosepsiyona olumlu katkilari oldugu
vurgulanmasina ragmen bizim calisma sonuclarimizda
benzer bir sonu¢ elde edilmemistir. Erkeklerin fiziksel
aktivite seviyelerinin yuksek olusu propriyosepsiyon
Uzerinde olumlu etki yaratmamistir.
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Literatirde farkli yas ve gruplarda farkli &lgim
yontemleriyle kadin ve erkek bireyleri dengeleri
bakimindan karsilastiran birka¢ calisma bulunmaktadir.
Non-spesifik bel agrisi olan kadin ve erkeklerde statik
ve dinamik denge farklarini arastiran bir calisma her
iki cinsiyet arasinda denge acisindan fark olmadigini
gdstermistir. Ancak artan agr algisinin  kadinlarda
dinamik dengeyi daha fazla etkiledigi sdylenmistir.
Y balans denge testi ile kadin ve erkek katilimcilarin
dinamik dengelerinin degerlendirildigi bir calismada 200
sporcu calismaya dahil edilmistir. Calisma sonucunda
kadin ve erkek katilimcilarin denge sonuclarinin benzer
oldugu goérilmustur”” Benzer sekilde cinsiyetlere goére
denge degerlendiren baska calismalarda da kadin ve
erkeklerin dengelerinin benzer oldugu bulunmustur.4®4
Bizim calismamizin sonucunda erkeklerin dengelerinin
kadinlara gbre daha iyi oldugu bulundu. Sonuglar literatir
ile farklilik goéstermektedir. Bu fark calismalara katilan
orneklem grubu farkliliklarindan ya da degerlendirme
yoéntemi farkliliklarindan kaynaklaniyor olabilir.
Calismamiza katilan erkeklerin kor kas enduranslari
kadinlardan daha iyi oldugu icin denge degerlerinin de
daha iyi ¢tkmasi beklenen bir sonug olabilir. ClnkU kor
kaslarin, periferal eklemleri stabilize etmede &6nemli
rol oynadigi literatlrde belirtilmektedir, bu da daha iyi
denge degerlerini beraberinde getirmis olabilir.

Postlrin yas, cinsiyet, sosyo-ekonomik dizey gibi bircok
faktorden etkilendigi literatlrde belirtilmektedir>® Yapilan
bir calismada ¢ogunlukla 40 yasindan sonra kadinlarda
daha cok olmak Uzere her iki cinsiyette de torakal kifoz
acisinin arttigr gosterilmistir> Spinal Mouse kullanilarak
postirin degerlendirildigi bir calismada kadinlarin lumbal
lordozlarinin, erkeklerin ise torakal kifozlarinin daha ylksek
oldugu bulunmustur®? Kadin ve erkeklerin posturlerinin
karsilastirnildigr calismalarda servikal lordoz ve torakal kifoz
acisindan cinsiyetler arasinda bir fark bulunmamistir>354
Bizim calismamizda postirtiindegerlendirilmesiicin NYPDY
kullanilmistir. Vicut bélumleri ayri ayri incelenmemis
gdzlemsel analiz sonucunda postirler puanlanmistir.
Bu sebeple literatlrdeki calismalarla bdlgesel olarak
karsilastirma yapmamiz mimkuin degildir ancak ¢alisma
sonucunda kadin ve erkekler arasinda postiral fark
bulunamamistir. Bu yoénuyle literatlrdeki birgok calisma
ile uyum gdstermektedir.

Calismanin Kisituliklari

Calismamizin limitasyonu olarak degerlendirmeye sadece
18-30yasaraliginialmisolmamiz gésterilebilir. Yasile birlikte
bu parametrelerde degisiklikler oldugu bilindiginden farkli
yas gruplarinin 6zellikle ileri yas gruplarinin dahil edildigi
calismalara ihtiyag vardir.
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Calisma sonucunda elde edilen veriler kadinlarin daha
disuk kor kas enduransi ve dengeye sahip oldugunu
gdstermistir. Bu sonuclar, kadinlarin yaralanmalara daha
yatkin olmasina zemin hazirlayan bir durum olabilir. Kor
kas enduransinin iyi olmasi alt ve Ust ekstremite ve govde
kontrolliniindahaiyiolmasinisaglar.Builiskiler gz dnline
alindiginda kadinlarda bu parametrelerin gelisimine
daha fazla odaklanmak gerektigi dustntlmektedir.
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oz
Amag: Osteoporoz hastalarinin yasam kalitesini dusiren; mortalitesi ve morbiditesi ytksek, tedavisi
pahali bir hastaliktir. Arastirmada birinci basamakta postmenopozal kadinlarin osteoporoz yéniinden

taranma durumunun ve 10 yillik frakttr risklerinin degerlendirilmesi, uygun hastalarda uygun ve dogru
yollarla taramanin dneminin vurgulanmasi amaclanmistir.

Yontem: Gozlemsel ve kesitsel nitelikteki bu arastirmaya 50 yas ve Uzeri 243 postmenopozal kadin dahil
edilmistir. Hastalara agik ve kapali uclu 28 temel soru, yiiz yiize anket doldurma seklinde sorulmustur,
FRAX™ skoru hesaplanmistir.

Bulgular: Kadinlarin yas ortalamasi 63,9819,99 yildir. Katiimcilarin hesaplanan medyan 10 yillik major
osteoporotik kirik riski %7,8 bulunmustur. Altmis bes yas ve Uzeri hastalarda DXA yaptirma orani daha
yuksektir (p=0,013). Elli-64 yas araliginda 10 yilllk major osteoporotik kirik riski olmadigl halde DXA
yaptiranlarin orani %55 bulunmustur. ELlli-64 yas arasinda olan hastalarda majér osteoporotik kirik riski olan
hastalarin DXA yaptirma ytizdesi (%70,8), olmayan hastalara gére (%29,2) daha yliksek gdzlenmistir (p=0,153).
Sonug: Postmenopozal kadinlarda osteoporozun erken teshisi igin, ilk poliklinik basvurusunda; kirik
riskinin hesaplanmasi, risk faktorlerinin belirlenmesi ve kemik mineral yogunlugu dlgimu ile tarama
yontemlerinin gerekli kisilere zamaninda ve dogru bir sekilde uygulanmasi dnemlidir.

Anahtar Kelimeler: Osteoporoz, tarama, kirik riski, postmenopozal kadinlar

ABSTRACT

Objective: Osteoporosis is a disease with high mortality and morbidity, and expensive to treat, reducing
the quality of life of patients. It is aimed to evaluate the status of screening of postmenopausal women
for osteoporosis in primary care and the risks of a 10-year fracture and to emphasize the importance of
screening in appropriate and correct ways in appropriate patients on this manuscript.

Methods: This observational and cross-sectional study included 243 postmenopausal women aged 50
and over. Patients were asked 28 basic open- and closed-ended questions in the form of filling out a
face-to-face questionnaire, and the FRAX™ score was calculated.

Results: The mean age of the women was 63.9819.99 years. The calculated median 10-year risk of major
osteoporotic fracture of the participants was 7.8%. The rate of having DXA was higher in patients aged
65 years and over (p=0.013). Although there was no risk of major decemberotic fractures in the age
range of fifty to 64 for 10 years, the proportion of those who underwent DXA was found to be 55%. The
percentage of patients with a risk of major osteoporotic fractures undergoing DXA in patients aged 50-
64 years (70.8%) was higher than in patients without it (29.2%) (p=0.153).

Conclusion: For the early diagnosis of osteoporosis in postmenopausal women, the fracture risk is calculated,
risk factors are determined, and bone mineral density measurement and screening methods must be
applied to the necessary people in a timely and accurate manner when applying to the first outpatient clinic.

Keywords: Osteoporosis, screening, fracture risk, postmenopausal women
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GIRiS

Tum Dunya'da yaslanan nUfusun artmasi  sonucu,
osteoporoz daha da 6nemli bir halk sagligi sorunu haline
gelmistir. Multifaktoriyel etiyolojiye sahip progresif bir
hastalik olan osteoporozun en 6nemli sebeplerinden biri,
kemik kutlesindeki kayiptir. Bu kayip kadinlarda menopoz
déneminde baslar ve ilerleyicidir. Diinya Saglik Orgliti'niin
yayinladigi raporlarda, Dinya'da yasi 50 ve lzerinde olan
kadinlarin en az %30’unun osteoporoz tanimina uydugu ve
yUksek kirik riski bulundurdugu bildirilmistir! Osteoporoz,
bir kirtk olusuncaya kadar klinik olarak belirti vermeyen
sinsi bir hastaliktir. Kiriklar, siklikla yaslilarda gdézlenirken;
minimal bir travma sonucu ya da travma olmaksizin
meydana gelebilmektedir. Osteoporotik kiriklar, 6zellikle
kalca kiriklar; yarimede kisitlilik, kronik agri ve engellilik,
hareket kaybi ve azalmis yasam kalitesiyle iliskilidir. Elli
yasindaki bir kadin icin osteoporoza bagli gelisen kalga
kiriklari ile iliskili 6lum riski, meme kanserinden 6lUm
riskiyle ayni, endometrial kanserden 6lum riskindense dort
kat daha yUksek bulunmustur.?

Birlesik Devletler Onleyici Hizmetler Calisma Grubu
(USPSTF), 65 yas ve Uzeri tum kadinlarin ve osteoporoz
yoninden yuksek riskli 65 yas altindaki postmenopozal
kadinlarin, osteoporoz yoéninden taranmasini
onermektedir? T.C. Saglik Bakanligi Turkiye Halk Saglig
Genel Muadarlaga, yayinladigr bildiri ile 65 yasindan
blyUk herkesin yilda bir kez ilgili biyokimyasal testlerin
yapilmasinin saglanmasini ve risk faktorleri ve kemik kirigi
varligina gore ilgili uzmantliklara yonlendirilmesini, 65 yas
Ustl kadinlarin yasamlarinda en az bir kez Dual Enerji
X Isini Absorbsiyometri (DXA) 6l¢imU yaptirmalarinin
saglanmasini ve 65 yas altinda osteoporoz ydniinden risk
faktorlerini barindiran eriskinlerde ise, yine en az bir kez
biyokimyasal testlerin yapilmasinin saglanmasini, risk
faktorlerine ve kemik kirigi varligina gore ilgili uzmanliklara
yonlendirilmesini dnermektedir.*

Bu arastirmadaki amacimiz postmenopozal kadinlarin
osteoporoz yoéninden taranma durumunun ve Kkirik
risklerinin ~ degerlendirilmesidir. ~ Arastirma, bireylerin
gereksiz radyasyon maruziyetine ve saglik harcamalarinda
olusturacagi ekstraylUke dikkat cekmek ve uygun hastalarda
uygun ve dogru yollarla taramanin énemini vurgulamak
acisindan planlanmistir.

YONTEM

Saglik Bilimleri Universitesi, Antalya Egitim ve arastirma
Hastanesi Aile Hekimligi polikliniklerine 23.12.2019-
16.11.2020 tarihleri arasinda ¢esitli nedenlerle basvuran 50
yas ve Uzeri tim postmenopozal kadin hastalar, arastirmanin
evreniniolusturmaktadir. Arastirma gézlemselve kesitseldir.
Arastirma sorulari sosyo-demografik ve osteoporoz ve kirik
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riskini degerlendiren sorulardan olusmaktadir. Osteoporoz
taranma bilgilerini degerlendiren sorular Turkiye Halk
Sagligi Kurumu Aile Hekimligi Uygulamasinda Onerilen
Periyodik Saglik Muayeneleri ve Tarama Testleri Rehberi,
USPSTF ve Kanada Koruyucu Saglik Hizmetleri Calisma
Grubu'nun ‘Canadian Task Force on Preventive Health Care’
osteoporoz dnerileri dogrultusunda hazirlanmistir*®> Anket
osteoporoz riski degerlendirme araglari olan Osteoporosis
Self-Assessment Tool, Osteoporosis Risk Assessment
Instrument, Osteoporosis Index of Risk, Simple Calculated
Osteoporosis Risk Estimation ve Fracture Risk Assessment
Tool (FRAX™)  skorlarinin  sorularini  icermektedir.
Arastirmada toplam 28 arastirma sorusu kullanilmistir.
Sorular katilimcilarla yUz ylUze gorUsulerek cevaplanmistir.
Katilimcilardan imzali bilgilendirilmis gonullt olur formu
alinmistir.

Orneklem buyuklugt %95 gliven araligl ve %5 drneklem
hatasi ile 270 olarak hesaplanmis, ancak arastirma suresi
icerisinde Dunya'daki mevcut Koronavirls hastaligi-2019
kiresel pandemisi nedeniyle yeteri kadar hastaya
ulagilamadigindan, veri toplama islemi 243 hastada
sonlandirilmistir.

Arastirmaya dahil edilme kriterleri 50 yas ve lizerinde kadin
olmak, belirtilen tarihlerde Saglik Bilimleri Universitesi,
Antalya Egitim ve Arastirma Hastanesi Aile Hekimligi
polikliniklerine herhangi bir nedenle basvurmak, sorulari
cevaplayabilecek bilissel yeterlilikte olmak, arastirmaya
katilmayl kabul etmek seklindedir. Aksi durumlar
arastirmadan dislama kriterleridir.

Saglik Bilimleri Universitesi, Antalya Egitim ve Arastirma
Hastanesi Klinik Arastirmalar Etik Kurulu'ndan 10.10.2019
tarih ve 22/11 karar no ile onay alinmistir.

istatistiksel Analiz

istatistiksel analiz IBM Statistical Package for the Social
Sciences 23.0 paket programi ile yapilmistir ve p<0,05
anlamlilik degeri kabul edilmistir.

Arastirmada kirik riskini degerlendirmek icin katilimcilarin
yas, cinsiyet, irk, aile dykusU, reproduktif faktorler (erken
menopoz, O&strojen replasman tedavisi, histerektomi,
ooferektomigecirme), hipogonadal durumlar, sigara, fiziksel
aktivite, kalsiyum ve vitamin D alimi, 40 yas ve sonrasinda
dustk enerjili frajilite fraktir hikayesi, kemik kaybiyla
iliskili olabilecek tibbi durumlar, ilaclar, yasli hastalarda
disme durumu arastirilmistir. Ayrica standartizasyonu
saglayabilmek adina kirik riski degerlendirme araci FRAX™
skoru da kullanilmistir.

FRAX™ skoru hastalarin 10 yillik kirik risklerini ytzde
deger seklinde tahmin etmek icin kullanilan, gecerliligi ve
glvenirliligi dogrulanmis bir skorlama aracidir® FRAX™'a
gbre bir baska risk faktdérl olmayan, beyaz irktaki, 65
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yasindaki bir kadinin 10 yillik kirik riski %9,3'tlr. Buna gore
%9,3'Un Uzerindeki skorlar ortalamanin Gzerinde, %9,3'Uin
altindaki skorlar ortalamanin altinda degerlendirilir.

BULGULAR

Arastirmaya 50-101yas araliginda toplam 243 kisi katilmistir.
Katilimcilarin %55,6's1 (n=135) 50-64 yas araliginda, %44,4'G
(n=108) 65 yas ve lzerindedir.

Katiimcilarin %18,1'i okula gitmemis (n=44); %43,6's1 (n=106)
ilkokul, %8,2'si (n=20) ortaokul, %11,9'u (n=29) lise ve %18,1'i
(n=44) Universite mezunudur. Katilimcilarin %63,8'i (n=155)
ev hanimidir.

Sigara kullananlar %13,6 (n=33) oranindadir. Bunun yaninda
%17,3 (n=42) sigarayl birakmis, %69,1 (n=168) hic sigara
kullanmamistir.

Duzenli egzersiz yaptigini belirten katiimci orani %49,8
(n=121) seklindedir.

Katilimcilardan %12,3'tntn (n=30) kalca kirngi aile dykusu
mevcuttur. Aile 6ykUsinde dustk etkili kirk 6ykusu
olanlarin orani ise %24,3 olarak bulunmustur.

Tablo 1'de hastalarin antropometrik 6l¢timleri, kan tetkik
sonuglari ve FRAX™ skorlarina ait tanimlayici istatistikler

sunulmustur. Hastalarin FRAX™ skorlarindan, medyan 10
yillik majér osteoporoz kirik riskinin %7,8 [minimum (min):
1,8; maksimum (maks): 73] ve kalca kirik riskinin %1,7 (min:
0,1; maks: 71) oldugu izlenmistir.

Katilimcilarin  major osteoporotik kirik riskine goére
genel Ozellikleri karsilastinlmistir. Buna goére major
osteoporotik kirik riski fazla olan grubun yas ortalamasi
(70,85%10,09) olmayan gruba goére (59,01£6,31) daha
yUksektir (p<0,001). Kirik riski fazla olan grupta 65 yas ve
Uzeri hasta orani (%76,5) kirik riski olmayan gruba goére
(%21,3) daha yiiksek gozlenmistir (p<0,001). Hastalarin
major osteoporotik kirik riski gruplarina goére vucut kitle
indeksi degerleri (p=0,079), sigara kullanim durumu
(p=0,414), alkol kullanim sikligi (p=0,999), egzersiz
yapma durumu (p=0,468) ve sikligl (p=0,123) agisindan
istatistiksel olarak anlamli bir fark bulunmamistir. Kirik
riski fazla olmayan grupta alkol kullanim orani (%9,2)
olan gruba goére (%1) istatistiksel olarak daha yutksek
bulunmustur (p=0,007).

Postmenopozal kadinlarda, 50-64 yas araligl ve 65 yas
Uzeri gruplarda osteoporoz tarama sikligi (DXA yaptirip
yaptirmama) acisindan fark olup olmadigina baktigimizda,
calismamizda 50-64 vyas araliginda olan hastalarin

Tablo 1. Hastalarin antropometrik Slclimleri, kan tetkik sonuclari ve FRAX™ skorlarina ait tanimlayici istatistikler
Ort+SS Medyan (min-maks)

Yas 63,98%9,99 63 (50-101)

Boy 158,69+6,07 160 (145-177)

Kilo 71,66%14,69 70 (40-130)

VKi 28,44%5,6 27,68 (17,58-53,33)

iyonize Ca 9,66+0,71 9.7 (7,6-11,9)

HGB 12,7+1,54 12,95 (7,4-16,4)

MCV 84,97+6,14 85,8 (61,2-104,5)

PLT 281,71£79 269,5(109-827)

NEU 4,3%1,9 4(0,86-15,52)

LYM 2,26%0,84 2,16 (0,4-5,16)

NLR 2,21%1,7 1,79 (0,49-18)

PLR 144,31+76,03 126,67 (52,13-632,69)

Kreatinin 0,97%0,6 0,84 (0,52-6,3)

ALP 84,41£40,78 73 (37-292)

TSH 2,51£3,49 1,82 (0,01-33,27)

D vitamini 29,95%19,71 24,9 (6,96-122,85)

On yiluk majér osteoporoz kirik riski (ylizde, %) 11,21£10,06 7,8 (1,8-73)

Kalca kirik riski (yiizde, %) 4,52+8 14 1,7 (0,1-71)

VKI: Viicut kitle indeksi, Ca: Kalsiyum, HGB: Hemoglobin, MCV: Ortalama eritrosit hacmi, PLT: Platelet, NEU: Notrofil, LYM: Lenfosit, NLR: Notrofil-

lenfosit orani, PLR: Trombosit-lenfosit orani, ALP: Alkalen fosfataz, TSH: Tiroid stimilan hormon, SS: Standart sapma, Ort: Ortalama, min: Minimum,

Maks: Maksimum
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%57,8'inin, 65 yas ve Uzeri olan hastalarin %73,1'inin DXA
yaptirdigi saptanmistir (p=0,013).

Katilimcilarin yasami boyunca gerceklesen spontan kirik
varligina goére genel ozellikleri karsilastirilmis ve elde
edilen sonuglar sunulmustur (Tablo 2).

FRAX™ skoruna goére 10 yillik major kirik riski ortalamasi
%9 ,3'tur. Katilimcilarimizin %58,2'sinin (n=141) FRAX™ skoru
9,3'an altindayken, %41,98 (n=102) katilimcinin FRAX™
skoru 9,3'e esit veya buyUktur. Bu deger kesme derecesi
kabul edilerek katilimcilar yas gruplarina goére kirik riski

Tablo 2. Katiimcilarin spontan kirik varligina gére tanimlayici 6zelliklerinin dagilimi
Spontan kirik Sykiisii var mi?
Hayir (n=238) Evet (n=5) P

Yas, medyan (minimum-maksimum) 62,5 (50-101) 81(63-90) 0,014

50-64 yas 134 (56,3) 1(20) 0,174
Yas grup, n (%)

65 yas ve lzeri 104 (43,7) 4(80)

iciyorum 33(13,9) 0(0) 0,487
Sigara kullanimi, n (%) Hic icmedim 163 (68,5) 5(100)

Biraktim 42 (17,6) 0(0)

Hayir 224 (94,1) 5(100) 0,999
Alkol kullanimi, n (%)

Evet 14 (5,9) 0(0)
E . 21 (%) Hayir 118 (49,6) 4 (80) 0,370

zersiz yapiyor mu? n
grersiz yaply ° Evet 120 (50,4) 120)

Hafif 46 (38,3) 1(100) 0,471
Egzersiz sikligi, n (%) Orta 64 (53,3) 0(0)

Agir 10 (8,3) 0(0)

. e Hayir 209 (87,8) 4(80) 0,486

Ailede kalga kingi oykiisii

Evet 29(12,2) 1(20)

Hayir 160 (67,2) 3(60) 0,377
Hig &strojen kullandi mi? Evet 64 (26,9) 1(20)

Bilmiyorum 14 (5,9) 1(20)

Hayir 112 (47,1) 0(0) 0,044
Glukokortikoid kullanimi Evet 83 (34,9) 4 (80)

Bilmiyorum 43 (18,1) 1(20)

Hayir 176 (73,9) 4(80) 0,999
Romatoid artrit varligi

Evet 62 (26,1) 1(20)

Hayir 191(80,3) 4 (80) 0,671
Hipogonadizm Evet 12 (5) 0(0)

Bilmiyorum 35(14,7) 1(20)

Hayir 180 (75,6) 4 (80) 0,999
Kirk bes yas altinda menopoza girdi mi?

Evet 58 (24,4) 1(20)

Hayir 218 (91,6) 5(100) 0,999
Malabsorbsiyon Evet 1(0,4) 0(0)

Bilmiyorum 19 (8) 0(0)

Hayir 120 (50,4) 1(20) 0,370
Primer hiperparatiroidi Evet - -

Bilmiyorum 118 (49,6) 4 (80)

Hayir 86 (36,1) 0(0) 0,164
DXA

Evet 152 (63,9) 5(100)
DXA: Dual Enerji X Isini Absorbsiyometrisi
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yUksek ve dlstk seklinde gruplandirilmis, her gruptaki DXA
yaptirma oranlari incelenmistir. Dagilim Tablo 3'teki gibidir.

TARTISMA

Katilimcilarmizin yas ortalamasi 63,98%9,99, yas araligi
ise 50-101"dir. Calismamiza katilanlarin %70'i evli, %43,6's
ilkokul mezunu, %63,8'1 ev hanimiyken sigara icenlerin
orani %13,6 olarak bulunmustur. Kutlu ve ark.'nin® Konya'da
Meram Tip Fakuiltesi Aile Hekimligi Poliklinikleri'nde 254

postmenopozal kadinla yaptig

benzer bir calismada,

katiimcilarin yas ortalamalari 56,82%7,79, %52'si ilkokul
mezunu, %81,9'u ev hanimi, %19,3'0 sigara i¢cmektedir.
Gul ve ark/nin’ Ankara Baskent Universitesinde 272
postmenopozal kadinla yapilan bir baska ¢alismada ise
kadinlarin yas ortalamasi 53,9%8,3, %87,9'u evli, %44,9'u
ilkokul mezunu olarak bulunmustur. Bizim ¢alismamizda

oldugu
cogunlugunu egitim seviyesi

gibi,

diger

calismalarda

olarak

da

katilimcilarin
ilkokul

mezunu,

ev hanimi kadinlar olustururken, sigara icme oranlari
birbirlerine yakindir.

Yapilan bir arastirmada, sigara icme, patolojik kirik riskinde
artma ve kemik yogunlugunda azalma arasindaki iliski
tespit edilmistir® Yine yapilan bir metaanalizde sigara
icme; yas, cinsiyet, menopozal durum ve agirlik gibi risk
faktorlerinden bagimsiz olarak, vertebralar, kal¢a ve dnkol
gibi osteoporotik kiriklar icin 6nemli yerlerde, kemik
dokusunda bozulmaya yol agmaktadir? Kutlu ve ark.'nin®
yapmis oldugu arastirmada ise sigara icme ve egzersiz ile
osteoporoz arasinda istatistiksel olarak anlamli bir iligki

bulunamamistir.

Japonya'da,

Yoshimura'nin

egzersizle

osteoporotik kirik riski arasindaki iligskiyi arastirdigi bir
calismada, egzersizin yasli bireylerde kalca kirik riskini
azalttigl; dusmeleri ve dismeyle ilgili kiriklari engelleyici
kas guicU, kas hacmi, denge ve eklem esnekligini korumaya

yardimci

oldugu

gosterilmistir®

Bizim ¢alismamizda

ise hastalarin kirk riski gruplarina gore, sigara kullanim
durumu (p=0,414), egzersiz yapma durumu (p=0,468) ve
sikligi (p=0,123) acisindan istatistiksel olarak anlamli bir fark
bulunmamistir. Arastirma 6rneklemimizin kiigiik olmasi bu
sonuclari dogurmus olabilir.

Calismamizda hastalarin %12,3'Unln ailesinde kalca kingi
oOykusU bulunurken, distk etkili kirtk 6ykUst olanlarin
orani ise %243 olarak bulunmustur. Chen ve ark./’
ailesinde osteoporotik kirik &ykist olanlarin oraninin
%11,3 oldugunu belirtmislerdir. Ankara'da ipek ve ark.nin'®
537 postmenopozal kadinla yapmis oldugu bir calismada,
olgularin %9,9'undadusuk siddetlikirik dyktst gérulmustur.
Yine Gul ve ark.'nin’ yaptigi calismada dustk siddetli kirik
orani %l1,4 olarak bulunmustur. Trakya Universitesinde
Ozdemir ve ark.’nin" 200 postmenopozal kadinla yaptig
bir arastirmada, ailesinde osteoporoz ydninden kirik
oykusu olan olgularin orani %23,5 olarak bulunmustur. Tim
bu calismalara baktigimizda, bu arastirmadaki ailede kirik
OykuUsu orani, ¢cogu calismadaki sonuclara yakin orandadir
ve postmenopozal yaslardaki kadinlarin yaklasik beste
birini etkilemektedir.

Arastirmamizda, FRAX™ risk degerlendirme aracina gore
50 yas ve Uzerindeki postmenopozal kadinlarin 10 yillik
major osteoporotik kirik riski medyan deger olarak (min-
maks) %7,8 (1,8-73) ve kalga kirik riski medyan deger olarak
(min-maks) %1,7 (0,1-71) olarak bulunmustur. Cin'de Wang
ve ark/nin? 444 katiimciyla Cin'e 6zg FRAX™ modeli
kullanilarak kirik riskini hesaplamak icin yaptiklari bir
calismada, 10 yillk major osteoporotik kirik riski %5,26
ve kalca riski %1,71 olarak bulunmustur. Sonuclar bizim
calismamiza yakin olmakla birlikte, aradaki farkliligin
sebebi FRAX™ skalasinin Ulkelerin standartlarina gore
farklilastirilip modellestirilmesinden kaynaklaniyor olabilir.

Ankara'da, ipek ve ark./nin® FRAX™ risk degerlendirme
aracinda oldugu gibi, duyarlilig, seciciligi, pozitif tahmini
deger ve negatif tahmini degeri ylksek olan indekslerden
Osteoporosis Screening Tool (OST) kullanarak yaptigl bir
analizde; OST indeksi, kadinlarin %67,4'nlin osteoporoz
acisindan dusuk riskli oldugunu saptamistir. Bu hastalarda
yapilan KMY oélctiminde, bunlarin %96,1'inde osteoporoz
tespit edilmemistir. Bizim c¢alismamizda ise 50-64 yas
arasinda olan hastalarda majoér osteoporotik kirik riski
olan hastalarin DXA yaptirma ylzdesi (%70,8), olmayan
hastalara gore (%29,2) daha ytksek gézlenmistir. Ancak bu
fark istatistiksel olarak anlamli bulunmamistir (p=0,153).
Buradan hareketle, kirik riski yUksek hastalarin uygun ve
dogru bir sekilde kemik olgimune ydénlendirme orani

Tablo 3. ElWli-64 yas araligi ve 65 yas ve lizeri hastalarda major osteoporotik kirik riskine gére DXA yaptirma oranlarinin
karsilasgtirilmasi

Toplam (n=243) 50-64 yas (n=135) 65 yas ve tizeri (n=108)
DXA K|r|k riski K.|.r|k riski p K|r|k riski K'|.r|k riski p K|r|k riski K.I'I'Ik riski p
dusiik (<9,3) | yuksek (29,3) disiik (<9,3) | yiiksek (29,3) dusiik (<9,3) | yuksek (29,3)
Hayir 62 (44) 24(23,5) 0,001 | 50 (45) 7(29,2) 0,153 12 (40) 17 (21,8) 0,056
Evet 79 (56) 78 (76,5) 61(55) 17 (70,8) 18 (60) 61(78,2)

DXA: Dual Enerji X Isini Absorbsiyometrisi

Bulgular sayi (n), ytzde (%) degerler ile gosterilmistir. Pearson ki-kare test.
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ylUksek olmasina ragmen, riski olmayan hastalarin da kemik
o6lcimU yaptirma oranlarinin, ikisi arasinda anlaml fark
olusturmayacak kadar yUksek oldugu dikkati cekmektedir.
Bu sonu¢ bize DXA c¢ektiren kisilerin osteoporoz risk
faktorleri acisindan tam ve dogru analiz edilmeden
yonlendirilmis olabilecegini distindirmektedir.

SONUC

Osteoporoza bagli olarak gelisen kalga kiriklari sonucunda
hastalarin yasam kalitesinde azalma, kronik agri, engellilik ve
hareket kaybi gelisebilmektedir. Ayni zamanda osteoporoz
tedavi maliyetlerinin yUksek olusu ve tedavisinin uzun
zaman almasi Ulkelerin saglik sistemleri Gzerine ekonomik
olarak buytk yuk getirmektedir. Hastaligin sik goruluyor
olmasi ve onlenebilir olmasi, koruyucu saglik hizmetleri
acisindan osteoporozdan korunmada, risk faktorlerinin
belirlenmesini ve tarama testlerinin zamaninda ve dogru
uygulanmasini daha da &énemli hale getirmistir. Ancak
arastirmamizda, hastalari secme glcl yUksek bir test olan
FRAX™ risk degerlendirme aracini kullanilarak yaptigimiz
analizsonucunagoére, 50-64yasaraligindakirik riski olmadigi
halde kemik mineral yogunlugu 6lcimu yaptiran hastalarin
orani, yaptirmayanlara gére daha ytksek bulunmustur. ELli-
64 yas araliginda kirik riski olup kemik mineral yogunlugu
olcimu yaptiranlarin orani her ne kadar ylksek olsa
da, yaptirmayanlara goére istatistiksel olarak anlamli bir
fark olusturmamistir. Bu yUksek oran, hastalara birinci
basamakta veya ilk hastane bagsvurusunda osteoporoz
yoénlnden detayli bir risk faktért analizi yapilmadigini bize
isaret eder. Ayni zamanda herhangi bir kirik riski olmadigi
halde kemik mineral yogunlugu Olcimu yaptiranlarin
sayisinin artmasi, hastalari gereksiz yere radyasyona maruz
birakmakla birlikte, hem saglik personel is glici hem de
ekonomik olarak saglik sistemlerinde maliyetlerin de
artmasina katki saglamaktadir. Tum bu sebeplerden dolayi
hastalari ilk degerlendiren hekimlerin postmenopozal
kadinlar osteoporoz agisindan kemik mineral yogunlugu
olgimine yénlendirmeden énce FRAX™ veya benzeri bir
degerlendirme araci ile kirik riski agisindan taranmasini
Oneririz. Bu sekilde kirik acisindan yUksek risk grubundaki
hastalarin ilgili boélimlere zamaninda basvurabilmesi
saglanabilir,  osteoporoza bagli komplikasyonlarin
azalmasina, Kkisilerin ylUksek doz radyasyona maruz
kalmasinin dnlenmesine katkida bulunulabilir.
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0z
Amag: Galismamizda adélesan dénemde polikistik over sendromu (PKOS) tanisi konulan hastalar
ile eriskin dénemde PKOS tanisi alan hastalarin vicut kitle indeksi (VKI), hormon seviyeleri, serbest

androjen indeksi agisindan fark olup olmadigini arastirmayi, sonuglarin adélesan ve eriskin dénem hasta
yonetimine olabilecek katkisini incelemeyi amacladik.

Yéntem: Calismaya Mayis 2021-Ekim 2021 tarihleri arasinda, 2003 Rotterdam ASRM/ESHRE kriterlerine
gére PKOS tanisi almis 75 addlesan PKOS hasta ve 75 eriskin PKOS hasta dahil edildi. Hastalarin
demografik, klinik 6zellikleri, folikal stimulan hormon (FSH), luteinizan hormon (LH), estradiol (E2), anti-
Mullerian hormon (AMH), tiroid stimulan hormon (TSH), prolaktin (PRL) ve 17-hidroksiprogesteron (17-
OHP), seks hormon baglayici globulin ve dehidroksiepiandrostenedion stlfat (DHEAS), serbest androjen
indeks diizeyleri kaydedildi.

Bulgular: VKi, adélesan PKOS hastalarinda erigkin PKOS hastalara oranla anlamli olarak dsiik saptandi
(sirasityla 23,3%2,9 kg/m? ve 28,5t4,8 kg/m?) (p<0,001). FSH, LH, E2, progesteron, TSH, 17-OHP ve toplam
testosteron seviyeleri ve LH/FSH orani gruplar arasinda benzerdi (p>0,05). PRL (19,77£8,67 ng/mL ve
16,62+7,80 ng/mL, p=0,02) ve AMH (6,68+4,40 ng/mL ve 534%3,55 ng/mL, p=0,04) degerleri adblesan
grupta anlamli ytksek saptandi.

Sonug: AMH ve PRL seviyeleri adélesan PKOS hastalarda eriskin PKOS hastalara oranla anlamli ytksek,
VKI anlamli distk saptandi. Adélesan ve eriskin ddnemde PKOS gelisimi farkli mekanizmalar ve
hormonal degisikliklere bagli olarak gelisiyor olabilir. Bu konuda kesin konusabilmek adina genis serili
prospektif calismalara ihtiyag vardir.

Anahtar Kelimeler: Polikistik over sendromu, adélesan, eriskin, AMH

ABSTRACT

Objective: We investigated whether there is a difference in clinical, biochemical, and hormonal
parameters, BMI, Free androgen index between patients diagnosed with polycystic ovary syndrome
(PCOS) in adolescence and in adulthood.

Methods: Between May 2021 and October 2021, 75 adolescent patients with PCOS and 75 adult
patients with PCOS diagnosed according to 2003 Rotterdam ASRM/ESHRE criteria were included in
the study. Demographic and clinical characteristics of the patients, follicle stimulating hormone (FSH),
luteinizing hormone (LH), estradiol (E2), anti-Mullerian hormone (AMH), thyroid stimulating hormone
(TSH), prolactin (PRL), and 17-hydroxyprogesterone (17-OHP), sex hormone initiating globulin, and
dehydroxyepiandrostenedione sulfate and Fee androgen index levels were recorded.

Results: Body mass index (BMI) was significantly lower in adolescent patients with PCOS compared
with adult patients with PCOS (23.3#2.9 kg/m? vs 28.5+4.8 kg/m?, p>0.001). FSH, LH, E2, progesterone,
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TSH, 17-OHP and total testosterone levels and LH/FSH ratio were similar between groups (p>0.05). Prolactin (19.77£8.67 ng/mL vs 16.62+7.80 ng/
mL, p=0.02) and AMH (6.68+4.40 ng/mL vs 5.34+3.55 ng/mL, p=0.04) levels were significantly higher in the adolescent group than the adult group.
Conclusion: AMH and prolactin levels were higher, and BMI was significantly lower in adolescent patients with PCOS compared with adult patients
with PCOS. The etiopathogenesis of PCOS in adolescence and adulthood may be due to different mechanisms and hormonal changes. Large -scale
prospective trials are needed to make a definitive statement on this subject.

Keywords: Polycystic ovary syndrome, adolescent, adult, AMH

GIRiS

itk defa 1935 yilinda Stein-Leventhal tarafindan
tanimlanan polikistik over sendromu (PKOS), kronik
anovulasyona sekonder hiperandrojenizm, amenore
veya oligomenore ile karakterize heterojen bir
bozukluktur! Reproduktif c¢agdaki kadinlarin  %5-
10°'unu etkiler? Eslik eden 6zellikler hirsutizm, akne ve
obezitedir? Merkezi sinir sistemi, hipofiz, adrenal bezler
ve ekstra glanduler dokular arasindaki etkilesimlerin
bozulmasi nedeniyle PKOS Ureme doéneminin
her asamasinda ortaya cikabilir3 PKOS; cocukluk
caginda erken puberte bulgularina, menstrual siklus
anormalliklerine, geng¢ eriskin dénemde infertilite,
glukoz intoleransina, ileri yaslarda diabetes mellitus ve
kardiyovaskuler hastaliklara yol acabilir?

Duinya Saglik Orglitii adélesan dénemi, 12-20 yas arasi
dénem olarak tanimlamistir® Addlesanda PKOS tanimi
1976'da Huffman tarafindan yapilmistir> Adélesan dénemde
PKQOS, kadinlarin %6-12'sini etkilemektedirt PKOS tanisi
yaygin olarak 2003 Rotterdam ASRM/ESHRE kriterlerine
gore konulmaktadir” Buna gore 1-Oligomenore/amenore
varligl, 2-Klinik ya da biyokimyasal hiperandrojenizm
bulgular, 3-Ultrasonongrafik olarak polikistik over
gorinumu  kriterlerinden  2'sinin  saptanmasi  yeterli
olmaktadir. Ancak adélesan dénemde PKOS tanisi koymak
kolay degildir. Kronik bir seyre sahiptir ve etiyolojisi
ve mekanizmalart henlz tam olarak anlasilamamistir.
Calismamizda addlesan dénemde PKOS tanisi konulan
hastalar ile eriskin ddnemde PKOS tanisi alan hastalarin
vicut kitle indeksi (VKI), hormon seviyeleri, serbest
androjen indeksi (FAIl), acisindan fark olup olmadigini
arastirmayi, sonuglarin adélesan ve eriskin dénem hasta
yonetimine olabilecek katkisini incelemeyi amacladik.

YONTEM

Bu calismaya hastanemiz jinekoloji polikliniklerine
Mayis 2021-Ekim 2021 tarihleri arasinda basvuran, 2003
Rotterdam ASRM/ESHRE kriterlerine gére PKOS tanisi
almis 150 hasta dahil edildi. Jinekoloji poliklinigi muracaati
olan, hastane bilgi sistemi Uzerinden retrospektif dosya
taramasi sonucu verilerine ulasilan 15-19 yas arasi 75
adolesan PKOS hasta ve reproduktif donemde 20-30 yas
arasi 75 erigkin PKOS hastanin verileri incelendi. Calisma
icin Etlik Zibeyde Hanim Kadin Hastaliklari Egitim ve
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Arastirma Hastanesi Yerel Etik Kurul onayi alindi (karar no:
13, tarih: 19.11.2021).

Tiroid hastaligl, hiperprolaktinemi, Cushing sendromu,
konjenital adrenal hiperplazi veya androjen Ureten
timorler tanilarinin varlig, 6nceki alti aylik dénem
boyunca herhangi bir hormon ilaci, ovllasyon indUksiyon
ajani, glukokortikoid, anti-androjen veya antihipertansif
ilag kullanim 6ykUsU olan hastalar ve 8 saatlik agligi uygun
olmayan hastalar calisma disinda tutuldu.

PKOS Tanisi

PKOS tanisi igin, Rotterdam kriterleri kullanildi’
Hiperandrojenizm tayini klinik olarak Ferriman-Gallwey
skorlamasi (>8), biyokimyasal olarak ise serum toplam
testosteron (>1,5 nmol/L) ve FAI (>4) ile saglandi. FAI;
toplam testosteron/seks hormon baglayici globulin
(SHBG)x100  formult  ile  hesaplandi.  Ovulatuar
disfonksiyon, menstrual siklusu 38 glnden uzun slren
sikluslara sahip (oligomenoresi) olan hastalarda adetin 21.-
24. glnleri arasinda serum progesteron duzeyi dlgllerek
belirlendi. Ad6lesan grupta 5,3 nmol/l, 6 nmol/l nin Gzeri
ovulasyon olarak kabul edildi® Polikistik over morfolojisi
ise transvajinal ya da abdominal ultrasonografi ile (8 mHz
prob) antral folikil sayisinin 12’'nin Gzerinde olmasi ile
belirlendi.

Biyokimyasal Analiz

Hastalardan menstrual siklusun ilk 7 gunl icerisinde
8 saatlik gece acligini takiben anteklUbital venden kan
ornekleri alindi. Hormon seviyeleri enzim immin assay
yontemi ile (Roche Diagnostics, Cobas Integra) saptandi.
Folikull stimulan hormon (FSH), luteinizan hormon (LH),
estradiol (E2), anti-Millerian hormon (AMH), tiroid stimulan
hormon (TSH), prolaktin (PRL) ve 17-hidroksiprogesteron
(17-OHP), SHBG, ve dehidroksiepiandrostenedion sulfat
(DHEAS) duzeylerine bakildi.

Adodlesan ve eriskin PKOS hastalarinda basvuru sikayeti,
VKi, hormon seviyeleri, Ferriman-Gallwey skoru, FAI
seviyeleri acisindan fark olup olmadigi arastirildi.

istatistiksel Analiz

Hastalarin verileri Statistical Package for the Social
Sciences (SPSS) programi (version 26.0 SPSS, Inc,
Chicago, IL, ABD) yardimi ile normal dagilima uygunlugu
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olan parametrelerde Student's t-test, normal dagilima
uygunlugu olmayan parametrelerde Mann-Whitney U test,
kategorik degisiklikler arasi parametrelerde ki-kare test
kullanilarak veriler degerlendirildi. Anlamllik dizeyi olarak
p<0,05 degeri kabul edildi.

BULGULAR

Adélesan PKOS ve eriskin PKOS hastalarin ortalama yasi
sirasiyla 18,1£0,9 ve 25,0%2,4 yil idi (p<0,001). VKi adélesan
PKOS hastalarinda eriskin PKOS hastalara oranla anlamli
olarak dusuk saptandi. (sirasiyla 23,3+2,9 kg/m? ve 28,54,8
kg/m?) (p<0,001).Her iki grupta hastalarin poliklinik bagvuru
sikayetleri benzer olup, en sik bagvuru sikayeti her iki
grupta da adet duzensizligi idi. (Addlesan PKOS grubunda
%53, eriskin PKOS grubunda %49) (p=0,35) (Tablo 1).
Eriskin PKOS grubunda addlesan PKOS gurubundan farkli
olarak %19 oraninda (n=14) cocuk istemi de mevcuttu.
Ultrasonografide polikistik over gorinimi her iki grupta
benzerdi (sirasiyla %76 ve %77) (p=0,84). Oligoanovulasyon
gbrilme orani addlesan PKOS hastalarin - %67'sinde
(n=50), eriskin PKOS hastalarin %64'tinde (n=48) saptandi.
Oligoanovulasyon goértilme orani ve ortalama Ferriman-
Gallwey skoru iki grup arasinda benzerdi (p=0,73 ve p=0,31)
(Tablo 1).

Adodlesan ve eriskin PKOS hastalarin menstrual siklusun
itk 7 gununde bakilan biyokimyasal parametreleri
degerlendirildiginde sirasiyla FSH, LH, E2, progesteron, TSH,
17-OHP ve toplam testosteron seviyeleri ve LH/FSH orani
gruplar arasinda benzerdi (p>0,05). Gruplar arasinda PRL ve
AMH degerleri acisindan anlamli fark izlendi (p<0,05). PRL
(19,77+8,67 ng/mL ve 16,62+7,80 ng/mL, p=0,02) ve AMH

(6,68+4,40 ng/mL ve 534+355 ng/mL, p=0,04) degerleri
addlesan grupta yuksek saptandi (Tablo 2).

TARTISMA

Calismamizda adolesan ve eriskin PKOS hastalar klinik
ve biyokimyasal parametreler acisindan karsilastirilmis
olup, adélesan grupta VKI daha disik saptanmistir.
Biyokimyasal parametreler g6z énline alindiginda PRL ve
AMH seviyeleri addlesan PKOS hastalarda anlaml ylksek
bulunmustur.

PKOS tanisiigin, tim dinyada yaygin olarak 2003 yilinda
yayimlanan Rotterdam kriterleri kullanilmaktadir.
Ancak, adolesan dénemde PKOS tanisi koymak
oldukca zordur. Cunklu PKOS bulgulari normal
pubertal fizyolojik degisiklikler ile (irregiiler menstrual
sikluslar, akne, polikistik ovarian morfoloji) benzerlik
gostermektedir®©

Adélesan ddénemde PKOS tani kriterlerini tanimlayan
uluslararasi bir konsensus 2020 yilinda yayinlanmistir."
Bu konsensusa gore; aciklanmayan persiste ovulatuar
disfonksiyon (yasina ya da jinekolojik yasina gére anormal
menstrual patern olmasi ve bunun 1-2 yil persiste etmesi)
ve  klinik/biyokimyasal  hiperandrojenizm  bulgulari
olmasi addlesan dénemde PKOS tanisi igin yeterlidir.
Ultrasonografik polikistik over gdérinimu bu yas grubunda
ylUksek siklikta gorildugtiinden addlesan PKOS tanisinda
kullanilmasi énerilmemektedir.? Menars sonrasi ilk 1-4 yil
menstrual bozukluklar %25-40 oraninda goérilmektedir.®
Ancak ovulatuar disfonksiyonun birkac yil sUrebilecegi,
hiperendrojeneminin (6zellikle akne ve hirsutism) adélesan

Tablo 1. Adolesan ve eriskin PKOS tanili hastalarin klinik parametreleri

Adélesan PKOS (n=75) Eriskin PKOS (n=75)

OrtiSS OrttSS p
Yas, yil 18,1£0,9 25,0124 p<0,001*
VKi (kg/m?) 233t2,9 28,5%4,8 p<0,001*
Basvuru sikayeti
n (%)
Adet diizensizligi 40 (%53) 37 (%49)
Killanma artisi 17 (%23) 19 (%25)
Akne 18 (%24) 5(%7) 0,35**
Gebelik istemi - 14 (%19)
USG'de PKOS goriiniim n (%)
Var 57 (%76) 58 (%77) 0 84*+*
Yok 18 (%24) 17 (%23) '
Oligo/anovulasyon n (%)
Var 50 (%67) 48 (%6 4) 073
Yok 25 (%33) 27 (%36) '
Ferriman-Gallwey skoru >8 [n (%)] 68 (%90) 62 (%83) 0,31**
*Student’s t-test, **ki-kare (x?) test.
Ort*SS: Ortalamatstandart sapma, VKi: Vicut kitle indeksi, USG: Ultrasonografi, PKOS: Polikistik over sendromu
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ddénemin bir bulgusu da olabileceginden bu iki kriter de
yeterli olmayabilecektir.

Bozdag ve ark./nin yayimladigi metaanalizde PKOS'lu
kadinlarda  hirsutizm %13, hiperandrojenemi %],
polikistik over goérinimu %28 ve oligoanovulasyon %15
oraninda saptanmistir. Balen ve ark!® PKOS hastalarda
hiperandrojenemi sikligini %17-100 oraninda bildirirken,
Azziz ve ark.nin'® yayimladigi meta-analizde %57 oraninda
saptanmistir. Calismamizda literattr ile uyumlu olarak
klinik hiperandrojenizm addlesan grupta %90, eriskin
grupta %82 olarak saptanmistir.

AMH seviyeleri preantral folikil sayisindaki artisa bagli
olarak PKOS'lu  kadinlarda yuksek saptanmaktadir
ancak PKOS icin markir olabilecek bir cut off deger
tanimlanmamistir”® Calismamizda literatlr ile uyumlu
olarak adélesan ve eriskin PKOS hastalarda AMH seviyeleri
sirastyla 6,68+4 40 ve 5,34%3,55 ng/mL olarak saptanmistir.
Ayrica addlesan grupta AMH seviyesi anlamli olarak ytuksek
bulunmustur. Bu ylkseklik addlesan grupta PKOS harici
anovulatuar sikluslarin da olmasi, yasa bagli antral folikul
sayisinin fazla olmasi nedeniyle olabilir.

PKOS agisindan adoélesan ve eriskin dénemi karsilastiran
az sayida calisma bulunmaktadir. de Medeiros ve ark.nin”
calismasinda addlesan ve eriskin PKOS hastalarinda akne
sirastyla %45,2 ve %39,9 oraninda, hirsutism sirasiyla %54,8
ve %443 oraninda saptanmistir. Calismada biyokimyasal
parametrelerden DHEAS, ad6lesan PKOS hastalarda, erigkin
PKOS hastalara oranla anlamli yuksek saptanmistir (%66

ve %21,4, p<0,001). Ayrica ortalama testosteron seviyesi de
adodlesan PKOS hastalarda (%71,9), eriskin PKOS hastalara
gore (%41,1) anlamli yuksek bulunmustur. Yuce ve ark.?°
addlesan yas grubu 18 yas alti olarak kabul etmis, addlesan
PKOS hastalarda klinik ve biyokimyasal hiperandrojenizm
(serbest testosteron) anlamli ylksek saptanmistir. Topgu
ve ark? da 18 yas alti 25 adélesan PKOS ve 25 eriskin PKOS
hastay! incelemis, toplam testosteron, serbest testosteron,
LH ve instlin seviyelerin adélesan PKOS hastalarda anlamli
yuksek bulmustur. Her U¢ calismada da AMH seviyeleri
incelenmemis, PRL seviyeleri benzer, hiperandrojenizm
adodlesan PKOS hastalarda daha yUksek saptanmistir. Bu
calismalardan farkli olarak 2021 yilinda yayimlanan bir baska
calisma LH/FSH orani, serbest testosteron seviyeleri agisindan
adolesan ve eriskin PKOS hastalarda fark saptamamistir.??
Calismamizda diger calismalardan farkli olarak AMH'da
degerlendirilmis ve AMH seviyeleri addlesan PKOS hastalarda
yuksek bulunmustur. Bilindigi Uzere PKOS lu hastalarda
gonadotropin serbestlestirici hormon (GnRH) salinimindaki
bozukluga sekonder LH saliniminda artis olmaktadir®
Yapilan bir calismada AMH'nin GnRH bagimli LH saliniminda
artisa neden oldugu, dolayisiyla PKOS etiyopatogenezinde
roll olabilecegi 6ne surilmustar? Calismamizda addlesan
doénemde AMH seviyelerinin yliksek olmasi, PKOS'un erken
dénemde bulgu vermesine neden olmus olabilir.

Adodlesan ve eriskin  PKOS hastalari  karsilastiran
calismalarda da PRL dizeyi agisindan gruplar arasinda
fark saptanmamistir®2? Literatlre bakildiginda PKOS
hastalarinda PRL yUksekliginin beklenen bir bulgu

Tablo 2. Adélesan ve eriskin PKOS tanili hastalarin biyokimyasal parametreleri
Adélesan PKOS (n=75) Eriskin PKOS (n=75)
OrtiSS OrtiSS p
FSH (mIU/mL) 5,22%1,88 5,54%2,81 0,41
LH (mIU/mL) 9,21£6,29 8,29%5,22 0,33*
LH/FSH 1,95%1,41 1,62%0,94 0,09*
E2 (pg/mL) 51,68%43,20 51,57+t62,68 0,99*
Progesteron (nmol/L) 1208 15£0.9 0.42*
TSH (mIU/mL) 2114117 2,10%2,22 0,97*
17-OHP (ng/mL) 1,49%1,71 1,08%1,69 0,14*
PRL (ng/mL) 19,77+8,67 16,62%7,80 0,02*
TT (ng/mL) 1,05%1,14 0,8+0,83 0,13*
DHEAS (ng/L) 270,26%122,71 252,89+121,29 0,38*
SHBG (nmol/L) 50,37%18,72 49,37+23,98 0,77*
AMH (ng/mL) 6,68%4,40 5,34+3,55 0,04*
FAI (%) 2,29+2,57 1,73%1,75 0,13*
Ort+SS: Ortalamazstandat sapma, *Student’s t-test **ki-kare (x?) test.
FSH: Folikil stimulan hormon, LH: Luteinizan hormon, E2: Estrodiol, TSH: Tiroid stimulan hormon, 17-OHP: 17-hidroksiprogesteron, PRL: Prolaktin, TT:
Toplam testosteron, DHEAS: Dehidroksiepiandrostenedion sulfat, SHBG: Seks hormon baglayici globulin, AMH: Anti-Mullerian hormon, FAI: Serbest
androjen indeks
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olmadig, >25 ng/mL Uzerinde PRL seviyeleri varsa
hiperprolaktinemi acisindan degerlendirme yapilmasi
gerektigi bildirilmistir?2¢ Calismamizda PRL, addlesan
PKOS grupta eriskin PKOS gruba oranla anlamli yUksek
bulunmustur (addlesan PKOS hastalarda ortalama
19,77£8,67 ng/mL, eriskin PKOS hastalarda ortalama
16,62+7,80 ng/mL), ancak her iki grup PRL seviyesi normal
sinirlardadir (<25 ng/mL). Adélesan dénemde AMH ve PRL
seviyelerinin anlamli ylksek olmasinin tanida 6nemi ile

ilgili yeni ¢calismalara ihtiyag vardir.

Calismamizda addlesan PKOS grupta ortalama VKi
23,3%2,9 kg/m?, eriskin grupta 28,5%4,8 olarak saptanmis,
eriskin PKOS grubunda addlesan gruba goére anlamli
yuksek bulunmustur. PKOS'lu kadinlarin %38-88'ini obez
ve asir kilolu oldugu bilinmektedir?” Adélesan donemde
kilo artisinin ileride PKOS gelisiminde 6nemli oldugu
saptanmistir?® Ancak 2019 yilinda yayimlanan bir calismada
VKI artisinin PKOS'a neden olabilecegi, ama PKOS'un
VKI etkilemedigi bildirilmistir?® 2016 yilinda yayimlanan
sistemik derleme ve metaanalizde de PKOS'lu kadinlarda
obezitenin sanilandan daha az oldugu, yapilan hastaneye
basvurmadan rastgele tani konan PKOS'lu kadinlarin genel
populasyon ile ayni oranda obezite prevalansina sahip
oldugu bildirilmistir3°

Bes aylk ddénemde tek merkezden 150 hastanin
incelenmesi, AMH dahil olmak Uzere tim hormonal
ve biyokimyasal parametrelerin takip edilmis olmasi
calismanin glicinU olusturmaktadir.

Calismanin Kisituliklari

Retrospektif dizayni ve metabolik sendrom agisindan
hastalarin degerlendirilmemis olmasi ¢calismanin kisitlayici
Szellikleridir.

SONUC

PKOS tim dlnyada en sik gorulen ve her yastan kadini
etkileyebilen endokrin bozukluklardan biridir. Genetik,
cevresel, hormonal birgok faktdr suglansa da etiyopatogenezi
hala tam olarak anlasilmamistir. Calismamizda AMH ve PRL
seviyeleri ad6lesan PKOS hastalarda eriskin PKOS kadinlara
oranla anlamli yuUksek, VKi anlamli distuk bulundu. Bu
farklliklar PKOS etiyopatogenezine isik tutabilir. Addlesan
ve eriskin dénemde PKOS gelisimi farkli mekanizmalar ve
hormonal degisikliklere bagli olarak gelisiyor olabilir. Bu
konuda kesin konusabilmek adina genis serili prospektif
calismalara ihtiyac vardir.

Etik
Etik Kurul Onay:: Calisma igin Etlik Zibeyde Hanim Kadin

Hastaliklari Egitim ve Arastirma Hastanesi Yerel Etik
Kurul'dan onay alinmistir (karar no: 13, tarih: 19.11.2021).

Hasta Onayi: Retrospektif calismadir.

Hakem Degerlendirmesi: Editdrler kurulu disinda olan
kisiler tarafindan degerlendirilmistir.
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Amac: Bu calismanin amaci; neonatoloji odakli kardiyovaskuler cerrahi yapilan bir tnitede buyuk arter
transpozisyonu (BAT) tanisi ile takip ve tedavi edilen bebeklerde mortaliteyi etkileyen faktérlerin
degerlendirilmesidir.

Yontem: Subat 2018 ile Subat 2021 tarihleri arasinda, neonatoloji odakli pediatrik kardiyovaskuler
cerrahi merkezinde BAT tanisi ile izlenen yenidogan bebeklerin verileri retrospektif olarak incelendi.
Bulgular: Eksitus olan hastalar degerlendirildiginde, bu grupta; preoperatif dénemde pulmoner
hipertansiyon olmasi, perioperatif dénemde perflzyonun bozuk olmasi ve intraoperatif dénemde
miyokard édemi varlig§inin mortalite agisindan risk faktorl oldugu tespit edildi.

Sonug: Preoperatif donemde pulmoner hipertansiyonun dizeltilmesi ve iyi perflizyon saglanmasi
mortalite oranlarini azaltmada yardimci olabilir.

Anahtar Kelimeler: Yenidogan, buyUk arter transpozisyonu, mortalite

ABSTRACT

Objective: The aim of this study is to evaluate the factors affecting mortality in infants who were
followed up and treated with the diagnosis of transposition of the great arteries (TGA) in a neonatal-
focused cardiovascular surgery unit.

Methods: The data of newborn babies who were followed up with the diagnosis of TGA in the pediatric
cardiovascular surgery center focused on neonatology between February 2018 and February 2021 were
analyzed retrospectively.

Results: When the patients with death were evaluated, in this group; presence of pulmonary hypertension
in the preoperative period, impaired perfusion in the perioperative period and myocardial edema in
the intraoperative period were found to be risk factors for mortality.

Conclusion: Correction of pulmonary hypertension and providing good perfusion in the preoperative
period may help reduce mortality rates.

Keywords: Newborn, great artery transposition, mortality
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GIRIS
Yenidogan ve bebeklerde en sk gorulen siyanotik
konjenital kalp hastaligt (KKH) olan buyik arter

transpozisyonu (BAT), dogustan kalp defektlerinin 9%5-
7'sini olusturur! Durum genellikle fetUs tarafindan iyi
tolere edilir, ancak dogumdan kisa bir slire sonra hayati
tehdit eden siyanotik komplikasyonlar ortaya cikar. Tedavi
edilmeyen bu bebeklerin %50'si ilk ay icinde, %90"
ise dogum sonrasi yasamin ilk yilinda 6lar2 Dogumdan
hemen sonra, oksijenden zengin ve oksijenden fakir kanin
karismasini saglamak icin duktus arteriosusu acik tutmak
icin prostaglandin-E1 uygulanir. Gerekirse, bir Rashkind
prosedirt (atrial septostomi), kisa slreli sagkalim
icin uygulanabilecek ek bir onlemdir. Arteriyel Switch
operasyonu (ASO), 20 yillik sagkalim orani %97 ve dusiuk
cerrahi mortalite orani %2-5 ile pulmoner ve sistemik
dolasimi eski haline getirir. Ancak perioperatif mortalite
orani %4-6 civarindadir3*

Yapilan calismalarda kardiyak anomalinin siddetinin
yaninda eslik eden majér organ anomalileri, kromozom
bozukluklari, olgunun disitk dogum agirligina sahip olmasi,
prematire dogmus olma ve dusik APGAR skoru olmasi
gibi ek faktorlerin kritik KKH'nin cerrahi mortalitesine
katkida bulundugu saptanmistir.>®

Bu c¢alismanin amaci; neonatoloji odakli kardiyovaskuler
cerrahi yapilan bir tnitede BAT tanisi ile takip ve tedavi
edilen bebeklerde mortaliteyi etkileyen faktorlerin
degerlendirilmesidir.

YONTEM

Subat 2018 ile Subat 2021 tarihleri arasinda, neonatoloji
odakli pediatrik kardiyovaskUler cerrahi merkezinde
BAT tanisi ile izlenen yenidogan bebeklerin verileri
retrospektif olarak incelendi. Tum hastalar operasyon
oncesi ve sonrasi dénemde yenidogan yogun bakim
Unitesinde neonatoloji uzmani tarafindan izlendi.
Hastalarin demografik o6zellikleri, APGAR skorlamasi,
dogum sekli, gebelik yasi, ek konjenital anomali,
preoperatif (preop) persistan pulmoner hipertansiyon
(PHT) varligi, preop ve postoperatif (postop) kan gazi
ve laktat dizeyi, fonksiyonel ekokardiyografi sonuglari,
preop veya postop sepsis varligl, sternumun postop
acik/kapali olmasi, diyaliz gereksinimi olmasi agisindan
hastalar degerlendirildi. Preop ve postop ddnemde
kaybedilen hastalar ile taburcu edilen hastalarin verileri
degerlendirilerek karsilastirildi. BAT'nin eslik ettigi, ancak
diger kritik konjenital kalp patolojilerinin majoér oldugu
hastalar calismaya dahil edilmedi. PHT; ekokardiyografide
ortalama pulmoner arter basincinin 225 mmHg olmasi,
pulmoner kapiller ug basincinin £15 mmHg olmasi olarak
tanimlandi.
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Calismamiz icin Saglik Bilimleri Universitesi, Gazi Yasargil
Egitim ve Arastirma Hastanesi Yerel Etik Kurulu'ndan onam
alinmistir (onay numarasi: 78, tarih: 06.05.2022). Calismaya
alinan tum olgularin ailelerinden, yapilacak medikal ve
cerrahi mudahaleler dncesinde yazili onam alinmistir.

istatistiksel Analiz

istatistiksel analiz icin Statistical Package for the Social
Sciences 22 istatistik programi kullanildi. Verilerin analizi
icin ki-kare ve Spearman korelasyon testi uygulandi.
Olciimle elde edilen veriler ortalama*standart sapma,
sayimla elde edilen veriler sayi % olarak ifade edildi. P<0,05
istatistiksel olarak anlamli kabul edildi.

BULGULAR

Neonatoloji odakli pediatrik kardiyovaskuler cerrahi
yapilan klinikte, Subat 2018-2021 tarihlerinde toplam
72 BAT tanisi ile takip ve tedavi edilen hastanin verileri
retrospektif olarak degerlendirildi. Alti (%8,3) hasta takipte
eksitus oldu. Eksitus olan grupta ortalama gestasyon
haftasi 38+1 ve dogum agirligi 3440+520 gram; taburcu olan
grupta ise ortalama gestasyon haftasi 37,4249 ve dogum
agirligl 3180%517 gramdi (sirasiyla p=0,66 ve 0,24). Cinsiyet
ve dogum sekli acisindan gruplar arasinda fark yoktu.
Hastalarin buytk cogunlugu (%70,8) dis merkezlerden sevk
ile gelmisti ve antenatal tani orani (%27,8) dustkti. Gruplar
arasinda dis merkezden sevk ve antenatal tani acisindan
fark yoktu (sirasiyla p=0,52 ve p=0,13). Gruplarin demografik
ozellikleri Tablo 1'de gosterilmektedir.

Cruplarin  klinik ozellikleri degerlendirildiginde; atrial
septostomi ihtiyaci benzerdi. Preop dénemde mekanik
ventilator ihtiyaglari arasinda fark yoktu. Operasyon
glnleri, bypass ve aort cross klemp sureleri arasinda
fark yoktu. Mortalite olan grupta sternum post operatif
daha yuksek oranda acik birakilmisti (p=0,027). Postop
dénemde diyaliz ihtiyaci (%66,7 ve %6) ve karaciger
yetmezligi daha fazlaydi (%50 ve %8) (sirasiyla p=0,01 ve
0,027). Preop dénemde PHT mortalite grubunda daha
fazlaydi (%33,5 ve %1,5, p=0,017). Pulmoner arter basinci,
yasayan grupta 19 mmHg (10-36), mortalite grubunda ise
29 mmHg (12-54) olup istatistiksel olarak gruplar arasinda
fark saptanmistir (p=0,043).

Postop klinik veya kanitlanmis sepsis de mortalite grubunda
daha fazlaydi (p=0,04). Gruplarin klinik 6zellikleri Tablo
2'de gosterilmektedir.

Preop ameliyata girerken calisilan kan gazinda laktat
dizeyi mortalite grubunda ortalamazstandart deviasyon
9,5%6,7 mg/dL ve postop ise 9,5£5,8 mg/dL, taburcu edilen
grupta ise sirasiyla 2,5+0,14 ve 4,2£0,38 olup mortalite
grubunda daha yUksekti (sirasiyla p<0,001 ve p=0,01). Diger
laboratuvar bulgulari agisindan gruplar arasinda fark yoktu.



TARTISMA

BAT'li yenidoganlarin genel 6lim orani, ameliyat 6ncesi ve
sonrasi 6lumlerin birlesimidir. BAT'nin genel mortalitesini
azaltmak icin, 6lUm riski tasiyan hastalari ameliyattan 6nce
kurtaracak stratejiler gelistirilmelidir.

BlyUk arter transpozisyonu olan yenidoganlarda
mortaliteyi  etkileyen  faktorleri  degerlendirdigimiz
calismamizda; preop PHT varligl, operasyondan sternumun
kapatilmayarak ¢ikmasi, postop dénemde sepsis renal ve
karaciger yetmezligin ve preop ve postop serum laktat
duzeyinin BAT'li bebeklerde mortaliteyi etkiledigini tespit
ettik.

SERO L ve ark. Yenidoganda BuyUk Arter Transpozisyonu

Yenidoganlarda yasami tehdit eden kardiyak
malformasyonlarin dogum o&ncesi tespitini artirmak igin
caba gosterilmelidir. Rutin detayli fetal ekokardiyografi,
hem teknik hem de ekonomik nedenlerle bircok tlkede
muhtemelenimkansizdir. Ancak, 18. gebelik haftasinda rutin
fetal ultrasonografi taramasina paralel blyUk damarlarin
saptanmasini dahil ederek dusik riskli poptlasyonlarda
BAT'yi saptamak igin hedefe ydnelik egitim programlari
gelistirilmelidir. Bir BAT antenatal olarak tespit edildiginde,
dogum, dogum sonrasi yeterli bakimi saglayabilecek bir
kurumda gerceklesmelidir ve bu, BAT'li fetuslerin in utero
transferleri anlamina gelir. Antenatal tani almis olmanin,
yenidogan bebegin duktus agikliginin idamesi icin medikal

Tablo 1. Gruplarin demografik 6zellikleri

Eksitus (n=6) Taburcu (n=66) P

Dogum agirligi (gram)’ 3440%520 3180%517 0,25
Gestasyon yasi (hafta)’ 3841 37,4149 0,66
Cinsiyet (erkek), n (%) 4(66,7) 50 (75,8) 0,47
Sezaryen, n (%) 2(33,3) 19 (28,8) 0,56
Anne yasi” 28 (21-38) 28 (19-46) 0,94
Gravida™ 4 (1-10) 3(1-11) 0,35
IUGR, n (%) 0 3(4,5) 0,76
SGA, n (%) 0 4 (6) 0,701
LGA, n (%) 1(16,7) 4 (6) 0,36
Antenatal tani, n (%) 0 20 (30,3) 0,13

Sendromik bebek, n (%) 1(16,7) 4 (6) 0,36
Dis merkez sevk, n (%) 4(66,7) 47 (71,2) 0,52

"Anlamliliktstandart deviasyon, “medyan (minimum-maksimum).

IUGR: Fetal buyume kisitliigl, SGA: Dustik dogum agirligl, LGA: BlyUk dogum agirligi

Tablo 2. Gruplarin klinik 6zellikleri

Eksitus (n=6) Taburcu (n=66) P
Atrial septostomi, n (%) 4(66,7) 37 (56) 0,48
Operasyon gind™ 10 (3-10) 12 (3-48) 0,32
Postnatal sevk gunu™ 1(1-2) 3(1-30) 0,026
Diyaliz ihtiyaci, n (%) 4 (66,7) 4 (6) 0,01
Preop sepsis, n (%) 2(33,3) 16 (24,2) 0,47
Postop sternum acik, n (%) 3(50) 6(9) 0,027
Postop karaciger yetmezligi, n (%) 3(50) 5(8) 0,021
Postop sepsis n (%) 3(50) 9 (13,6) 0,04
Preop pnémoni n (%) 1(16,7) 4(6) 0,36
Preop enttibasyon n (%) 5(83) 52 (78,8) 0,63
Preop pulmoner hipertansiyon (%) 2(333) 1(1,5) 0,017
Bypass suresi, dakika™ 190 (110-270) 195 (136-234) 0,97
Cross klemp suresi, dakika™ 127 (40-1899 138 (98-136) 0,52

“Medyan (minimum-maksimum).
Preop: Preoperatif, Postop: Postoperatif
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tedavisine hemen baslanmasini saglamasi ve bdylece
metabolik asidoz, hipoksemive ug organ hasarini dnleyerek
mortalite ve morbiditeyi azaltabilecegi distinulmektedir’
Calismamizda mortalite olan grupta antenatal tani alan
hasta yoktu. Ancak gruplar arasinda antenatal tani alma
acisindan istatistiksel fark saptanmamisti. Bunun nedeninin
her iki grupta da antenatal tani alan bebek sayisinin az
olmasi olarak yorumladik.

Su anda, KKH olgularinin yaklasik %20'si, genetik
sendromlar ve teratojenler gibi bilinen nedenlere
baglanabilir, ancak ¢cogu olgunun etiyolojisi hakkinda ¢ok
az sey bilinmektedir (yaklasik %80). Etiyolojisi bilinmeyen
KKH lezyonlari grubunun, hastalik gelisiminde hem genetik
hem de cevresel faktorleri iceren cok faktorld bir kalitim
modelini takip ettigi genel olarak kabul edilmektedir® BAT
ise genellikle genetik sendromlarin bir parcasi degildir. Bu
calismada genetik sendromu olan toplam bes olgu vardi ve
gruplar arasinda sendromlar agisindan fark yoktu.

ASO’nun erken ve geg¢ sonuglari son 20 yilda carpici
bicimde iyilesmistir. Yakin zamanda bildirilen bir seri, %2
ila %5'e kadar dusUk bir cerrahi mortalite gostermektedir.’
Bu calismada ise alti (%8,3) hasta takipte eksitus oldu. Dig
merkezden sevk ve antenatal tani yoklugu mortalitenin
goreceli olarak yUksek olmasina sebep olabilir.

Zubarioglu ve ark./nin'® yaptiklari galismada kritik KKH
olan yenidoganlarda, kalp anomalisinin agirligi yaninda
mortaliteye etki eden diger faktorler dislk dogum
agirligina sahip olma, preterm dogmus olma, dogum
salonunda canlandirma ihtiyaci olmasi, eslik eden diger
organ anomalisi ve basvuru sirasinda inotropik ajanlara
ihtiya¢ duyulmasi olarak bulunmustur. Bizim ¢alismamizda
ise dogum haftasi ve dogum agirig acisindan fark
yoktu. Calismamiz sadece BAT'li hastalari kapsadigi ve
duasuk oranda distk dogum agirlikli ve preterm bebek
mevcudiyeti nedeniyle olabilir.

BAT'de sistemik ve pulmoner dolasim ayrilir, bu da
hipoksemik sistemik ve hiperoksemik pulmoner akimla
sonuglanir. Persistan duktus arteriosus, atrial septal defekt
veya ventrikller septal defekt gibi karistirma firsatlari
erken sagkalim icin zorunludur. Tedavi edilmeyen BAT,
ilerleyici hipoksi ve asidoz nedeniyle 6lumcul bir dogustan
kalp kusurudur. Yenidoganin kalici PHT ve BAT'nin
kombinasyonu, genellikle zararli sonuglarla tedavi ve
prognoz Uzerinde ciddi etkilere sahiptir' Bu calismada
da mortalite grubunda preop ddnemde PHT orani ylUksekti
ancak inhale nitrik oksit kullanimi ile ilgili sinirli veri
mevcuttur.®

Gruplarin bypass ve aort cross klemp slresi benzer
olmasina ragmen, hastalarin operasyondan sternum
kapatilmadan ¢ikmalari intraoperatif miyokard 6édemi ve
akabinde fonksiyonel yetmezligin gostergesi oldugundan
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beraberinde eksitus olan bebeklerde akut bdbrek
yetmezligi, periton diyalizi gereksinimi, karaciger yetmezligi
ve sepsis oraninda artisi getirmektedir. Preop ve postop
dénemde serum laktat dlzeyinin yiksek olmasi da kot
perflizyonun gostergesi olmaktadir.

Calismanin Kisituliklari

Calismamizin  bazi sinirliliklari  vardir. Hasta sayisinin
klicUk 6rneklemde olmasi, tek merkezde ve retrospektif
olarak yapilmasi calismamizdaki kisitlamalarimiz arasinda
yer almaktadir. Bu bulgularin dogrulanmasinda c¢ok
merkezli, prospektif olarak blylk hasta populasyonunda
calismalarin yapilmasi gerekmektedir.

SONUC

Sonu¢ olarak; BAT olan yenidoganlarda preop kotu
perfluzyon, PHT varlig, intraoperatif donemde ciddi
miyokard 6deminin varligl postop dénemde miyakard
yetmezligine neden olarak mortalite riskini artirmaktadir.
Hastanin operasyon éncesi PHT'nin tedavisi ve perfliizyonun
dlzeltilmesi 6nem tasimaktadir.
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oz
Amagc: Kiclk capli umbilikal hernilerin onariminda mes kullanimi gerekliligi klinik pratikte halen
tartismali bir konudur. Calismamizda onariminda sik kullanilan mes ve sitir onarimi tekniklerinin <3

cm capli umbilikal hernilerin; niiks, postoperatif agri ve hasta memnuniyeti agisindan karsilastirilmasi
amaclandi.

Yontem: Merkezimizde 3 yillik stre icerisinde ameliyat edilen <3 cm ¢apli umbilikal hernilerin kayitlari
retrospektif olarak degerlendirildi. Calismaya dahil edilen 218 hasta; mes onarimi ve sitir onarimi
gruplari ayrildi. NUks gelismesi, dinlenirken ve fiziksel aktiviteyle agri, tedaviden memnuniyet agisindan
degerlendirildi.

Bulgular: Mes onarimi ve stitir onarimi gruplari arasinda; niiks agsindan anlamli fark gértilmedi (p=0,662).
Mes onarimi grubunda, dinlenirken agri (p=0,002) ve fiziksel aktiviteyle agri (p=0,003) anlamli daha fazla
gorulirken bu sonuglar hasta memnuniyetinde anlamli farklilik ile sonuglanmadi (p=0,928).

Sonug: Kuglk capli umbilikal hernilerin (€3 cm ¢ap) onariminda sUtlr onarimi, daha az postoperatif
agriya neden olmasi, niiks ve hasta memnuniyeti agisindan mes onarimina goére fark gértlmesi nedeniyle
guvenle tercih edilebilir bulunmustur.

Anahtar Kelimeler: Umbilikal herni, cerrahi mes, stttr onarim, agri, ntiks

ABSTRACT

Objective: The necessity of using mesh to repair small-diameter umbilical hernias is still controversial
in clinical practice. In our study, mesh and suture repair techniques, which are frequently used in the
repair, of umbilical hernias with a diameter of <3 cm; it was aimed to compare in terms of recurrence,
postoperative pain, and patient satisfaction.

Methods: Records of umbilical hernias with a diameter of <3 cm, which were operated in our center for
over 3years, were evaluated retrospectively. Two hundred-eighteen patients were included in the study;
the mesh repair and suture repair groups were separated. The development of relapse, pain at rest and
with physical activity, and satisfaction with the treatment were evaluated.

Results: Among the mesh repair and suture repair groups: There was no significant difference in terms
of recurrence (p=0.662). In the mesh repair group, pain at rest (p=0.002) and pain with physical activity
(p=0.003) were significantly higher, but these results did not result in a significant difference in patient
satisfaction (p=0.928).

Conclusion: Suture repair can be safely preferred in the repair of small-diameter umbilical hernias (<3
cm diameter), because it causes less postoperative pain, and there is a difference compared to mesh
repair in terms of recurrence and patient satisfaction.

Keywords: Umbilical hernia, surgical mesh, sutured repair, pain, recurrence
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KUBAT M ve SENGUL S. Kiiciik Umbilikal Hernilerde Onarim Tercihi

GIRiS

Abdominal duvarda bulunan potansiyel alanlardan olusan
herniler, cerrahi pratikte oldukca fazla yer tutmaktadir.
Eriskin hasta grubunda ventral fitiklarin %14'Gni umbilikal
herniler olusturmaktadir! Kasik fitigindan sonra en c¢ok
gerceklestirilen fittk operasyonudur? Tum abdominal
hernilerde oldugu gibi bu fitiklarin onariminda da farkli
teknikler mevcuttur. Stttr onarimi teknigi, dzellikle klicuk
boyutlu umbilikal herni defektleri igin yaygin olarak
kullanilmaktadir? ancak bu teknikte defekt 4 cm'den
blUyUk ise %54'e varan niks oranlari gérilmustir.* Defekt
boyutu >3 cm olan hastalarda mes ile onarim teknikleri
onerilmektedir® Bununla birlikte, farkli boyut sinirlarinda
umbilikal hernili hasta gruplarinda, mes onarimi ile
primer sutur onarimi karsilastiran bazi calismalarda, ntiks
orani acisindan fark gorilmemistir®’ Bu nedenle mes ile
onarimin buyuk ya da kiigik farketmeksizin tim umbilikal
fitiklarda kullaniminin uygun olup olmadigl konusunda
stpheler mevcuttur.

Umbilikal herni olgularinda mes ile yapilan onarimlar;
nuks oranlarinda anlamli azalma gosterse de, seroma
olusumu, postoperatif agri, cerrahi alan enfeksiyonu,
yabanci cisim reaksiyonu gibi komplikasyonlarla
karsilasma riski tasimaktadir® Umbilikal bolge karin
duvarinin en ince kismi oldugu icin laparaskopik
cerrahide ilk trokar yerlesimi icin tercih edilen noktadir.
Umbilikal hernilerde yapilan mesli onarim sonrasinda,
cerrahi alanda gelisen adezyonlar ve mesin sert dokusu;
ileri ddnemde hastaya yapilabilecek basta laparaskopik
olmak Uzere abdominal cerrahiler icinde sorun teskil
edebilmektedir’

Calismamizin amaci; 3 cm ve daha kliguk herni capina sahip
umbilikal herni tanili hastalarda, onarimda sentetik mes
ve sutir onarimi kullanimini karsilastirmaktir. Niks orani
primer sonug olarak degerlendirildi. Kronik agri, cerrahi
sonrasi konfor, tedavi memnuniyeti ikincil sonuclar olarak
kaydedildi.

YONTEM

Ocak 2018-Aralik 2021 tarihleri arasinda Ugunci basamak
merkezinde umbilikal herni tanisiyla ameliyat edilen
eriskin (>18 yas) 269 hasta calismaya dahil edildi. Umbilikal
herni tanimlamasi  Avrupa Fittk Dernegi'nin  (EHS)
kilavuzlarina uygun olarak goébegin 3 cm cevresindeki
fitiklar olarak tanimlandi. Preoperatif donemde ultrason
ile herni boyutu olgulmeyen ya da 6l¢im sonucunda
herni boyutu >3 cm bulunan hastalar calisma disi birakildi.
Laparaskopik cerrahi sonrasi gelisen umbilikal hernisi olan
hastalar ve takip kayitlarina ulagilamayan hastalar dislandi.
Digslama kriterleri sonrasi kalan 218 hasta ile calismaya
devam edildi.

Umbilikal herni tanisi alan hastalarda; cerrahlarin tercihine
gore; sUtlr onarimi ya da mes onarimi gergeklestirildi.
Mes onarimi gercgeklestirilen hastalarda; uygun boyutlarda
(3 cm'lik saglam sinirlar ile) polipropilen mes, onlay ya
da sublay teknik ile uygulandi. Mes sabitlemek icin 2/0
polipropilen sutdr kullanildi. SGtlr onarimi gergeklestirilen
hastalarda, 1-O polipropilen sutir ile primer onarim
gerceklestirildi. Postoperatif 10. giinde de deri suturleri
alindi.

Hastalar ameliyati takiben 4 hafta sonraki kontrollerinde
kronik agri ve memnuniyet acisindan sorgulanmis ve
bulgulari hastane yoénetim sistemine kayit edilmisti. Bu
bulgularla birlikte; hastalarin, demografik bilgilerine,
radyolojik bulgularina (umbilikal herni defekt boyutu),
ameliyat ydntemlerine (mes/sutlr), postoperatif takip
surelerine, nUks varliZina retrospektif olarak hastane
yonetim sistemi Uzerinden ulasildi ve kayit altina alind1.

Tam veri toplama ve analizleri Alanya Alaaddin Keykubat
Universitesi Tip Fakultesi Kurumsal Etik Kurul onayi ile
gerceklestirildi (tarih: 01.06.2022, no: 04/03). Calisma
protokoll, etik komitenin onayinda yansitildig gibi, 1975
Helsinki Bildirgesi'nin etik yonergelerine uygundur.

istatistiksel Analiz

Verilerin tanimlayici istatistiklerinde ortalama, standart
sapma, medyan en dlsik, en yUksek, frekans ve oran
degerleri kullanildi. Degiskenlerin dagilimi Kolmogorov-
Smirnov test ile 6lctldl. Nicel bagimsiz verilerin analizinde
bagimsiz 6rneklem t-testi, Mann-Whitney U test kullanild.
Nitel bagimsiz verilerin analizinde ki-kare test, ki-kare
test kosullari saglanmadiginda Fisher's test kullanildi.
Analizlerde Statistical Package for the Social Sciences
28.0 (IBM Corporation, Armonk, New York, ABD) programi
kullanildi. P<0,05 degeri anlaml kabul edildi.

BULGULAR

Calismaya dahil edilen 218 hastanin %50,9'u (n=111) kadindi,
ortalama yas 50,3%13,5 bulundu. Ultrason ile yapilan
degerlendirmeler sonucunda ortalama herni capi 18,6%7,4
mm (min-maksimum: 7-30 mm) bulundu. Mes onarimi
gerceklestirilen hastalarin  %68,6'sinda  mesin  onlay
yerlestirilmesi tercih edildi, sGtlr onarimi grubundaki 78
hastaya primer onarim gerceklestirildi. Tium hastalarin
12'sinde (%5,5) takiplerde niiks gézlendi. Calismaya katilan
hastalarin; %91,7 (n=200) dinlenirken agrisi olmadigini,
%84,4 (n=184) aktiviteyle agrisi olmadigini, %94 (n=205)
cerrahi islemden memnun oldugunu belirtti (Tablo 1).

Mes ile onarim gerceklestirilen ve sutir ile onarim
gerceklestirilen gruplar arasinda hastalarin yaslari, cinsiyet
dagilimi anlamli (sirasiyla p=0,826 ve p=0,353) farklilik
gdstermedi. Her iki grup arasinda takip slresi de anlamli
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(p=0,820) farklilik gostermedi. Herni capi mes ile onarim
yapilan grupta anlamli daha genisti (p<0,001). Mes ve
sutar gruplari arasinda nuks orani anlamli (p=0,662)
farklilik gostermedi. Postoperatif ddnemde dinlenirken
agr (p=0,002) ve fiziksel aktivitede agri (p=0,003) mes
ile onarim gergeklestirilen grupta anlamli daha yUksekti.
Mes ve sUtlr gruplari arasinda tedavide memnuniyet orani
anlamli (p>0,05) farklilik géstermedi (Tablo 2).

TARTISMA

EHS'ye gore gobegin 3 cm etrafindaki fitiklar umbilikal
herni olarak isimlendirilir! Tum hernilerde tiplerinde
oldugu gibi, tedavide basarisizlik ve bu basarisizlik sonucun
nuks, strangllasyon, inkarserasyon gibi komplikasyonlar
gorulebilmektedir? EHS'nin kilavuzlarinda niks oranini
azaltmak icin umbilikal herni onariminda mes kullanimi
Onerilmektedir. Sutlr onarimi sadece 1 cm’'den kucuk fitik
defektlerde bir tercih olabilecegi belirtilmektedir'® Ancak
ingiltere Ulusal Saglik Servisinden elde edilen datalar
sonucunda umbilikal herni onarimlarinda mes kullanilan
tekniklerin orani %50 seviyesindedir." Cerrahlarin kiguk
(<2 cm) umbilikal herni olgularina yaklasimlarini irdeleyen

10 yilik bir analiz ¢alismasinda; son yillarda yayinlanan
sistematik inceleme ve meta-analizlerde elde edilen
sonuglarin, cerrahiteknik tercihi Gzerinde neredeyse etkisiz
oldugu gorulmaistir.?

Umbilikal herni onariminda uygun teknigin, mesin
preperitoneal bosluga 3 cm'lik saglam sinirlar ile
yerlestirilmesi oldugu belirtilmektedir® Ancak o&zellikle
kiclk capli umbilikal herni onariminda bu teknigi
(sublay) uygulanabilmek ve preperitoneal alanda yeterli
diseksiyonu gerceklestirmek icin kaginilmaz olarak
defektin boyutunun buyutilmesi gerekmektedir. Ayrica;
son yillarda onlay mes teknigi tercihinde, komplikasyon
oraninda fark gértlmemesine bagli olarak, artan bir hiz
gorulmektedir? Calismamizda da mes ile onarim yapilan
grupta mesin onlay yerlestirilmesi (%68,6) tercih edilen
yontem olmustur.

Literaturde; kilcuk capli umbilikal hernilerde mes ve
sutir onarimi tekniklerini niks acisindan degerlendiren
bircok ¢alisma mevcuttur. Herni capi 1-4 cm olan 300
hastanin degerlendirildigi bir calismada mes ile onarim
gerceklestirilen grupta nlks orani (%4), sUttr onarimi

Tablo 1. Tiim hastalarin demografik bilgileri
Min-maks Medyan Ort*SS/n (%)

Yas 25,0-90,0 49,0 50,3135

Erkek 107 (%49,1)
Cinsiyet

Kadin 1M (%50,9)

Onlay mes 96 (%44,0)
Cerrahi yéntem Sublay mes 44 (%20,2)

Primer onarim 78 (%33,8)
Herni capi (mm) 7,0-30,0 19,0 18,627 4

Yok 200 (%91,7)

Az 13 (%6,0)
Dinlenirken agr

Biraz 4 (%1,8)

Belirgin 1(%0,5)

Yok 184 (%84,4)

Az 24 (%11,0)
Fiziksel aktivitede agri

Biraz 9 (%4,1)

Belirgin 1(%0,5)

Kotu 1(%0,5)

Biraz iyi 2 (%0,9)
Tedaviden memnuniyet -

lyi 10 (%4,6)

Cok iyi 205 (%94,0)

] (+) 12 (%5,5)

Ntks

(-) 206 (%94,5)
Takip suresi (ay) 1,4-49,9 31,0 28,1#15,6
Min-maks: Minimum-maksimum, SS: Standart sapma
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gerceklestirilen gruba (%11) goére anlamli daha dustk
bulunmustur.® Madsen ve ark. gerceklestirilen bir meta-
analizde mes onariminin daha azrektrrensileiliskili oldugu
bulunmustur. Literatirde 21,5 cm ¢apa sahip umbilikal
hernileri yUksek ntks riski ile iliskilendiren yayinlar oldugu
gibi®, <2,3 cm capli umbilikal hernilerde stutur onariminin
glvenli bir tercih edilebilecegi belirtenler de mevcuttur.'
Bununla birlikte, €2 cm boyutundaki gébek fitig1 konusunda,
yapilan bir calismada, mes onarimi yapilan hastalar ile
primer sUtlr onarimi yapilan hastalar karsilastirilmis, ntiks
orani agisindan fark gértlmedi” Calismamizda sinir olarak
kabul edilen 3 cm ve daha klgtik capli umbilikal hernilerde
de benzer sekilde mes onarimi ile sttlr onarimi arasinda
niks orani fark gostermedi (p=0,662). Nitesh ve ark!®
tarafindan yapilan bir calismada 1-3 cm capli umbilikal
hernilerin degerlendirildigi benzer bir calismada mes
grubunda %1,67'lik bir reklrrens bildirilirken bu oran sutur
onariminda %8,33 bulunmustur. Bu calismada 1 cm’den
klcUk defekte sahip hernilerin calisma disi birakilmasi ve
ortalama defekt capi bulgusunun paylasilmamis olmasi
calismamizla optimal bir karsilastirma yapmamiza engel
olmaktadir.

Mes onarimi ve suttr onarimi teknikleri, nikstin yani sira,
kronik agri komplikasyonu agisindan da degerlendirildi.
Mes kullanilarak yapilan onarim sonrasinda karsilasilan
kronik agrinin 6nemli bir faktor olarak gosterildigi yayinlar®
oldugu gibi, kronik agri riskinin sUtlr onarimina goére
anlamli fark gostermedigini belirten yayinlar mevcuttur.*
Calismamizda, postoperatif ddénemde, dinlenirken
ve fiziksel aktivite esnasinda agri degerlendirdik. Mes
ile onarim yapilan hastalarda, dinlenme esnasinda ve
fiziksel aktivitede agrinin anlamli daha yUksek oldugunu
bulduk. Uzun dénem takip anketi kullanilarak yapilan
bir calismada mes ve suttr onarimlari gruplari arasinda
kronik agri ydninden anlaml fark bulunmamistir®
Mitura ve arkl, yapilan ve <2 cm c¢apli umbilikal
hernili hastalarin degerlendirildigi bir calismada; mes
ile  onarim gergeklestirilen hastalarin  postoperatif
dénemde dinlenirken agri sikayetleri anlamli daha fazla
gozlemlenmistir. Ancak fiziksel aktivitede karsilasilan
agri mes onarimi ve sUtlr onarimi gruplari arasinda
farklilik gdstermemektedir. Bu sonug bizim bulgularimizla
ortusmemektedir. Farkliigin  hasta secimi kriterinini
farkliligindan kaynaklandigl dtstnulda.

Tablo 2. Umbilikal herni onariminda kullanilan tekniklerin (mes/siitiir) karsilagtirilmasi
Mes grubu Siitiir grubu
OrttSS/n (%) Medyan OrttSS/n (%) Medyan P
Yas 50,2%13,8 48,5 50,6+13,0 49,0 0,826t
o Erkek 72 (%1,4) 35 (%44,9)
Cinsiyet 0,353%
Kadin 68 (%48,6) 43 (%55,1)
(+) 25 (%17,9) 4 (%5,1)
Dren 0,008*
(-) 115 (%82,1) 74 (%94,9)
Herni capi (mm) 20,0 12,0 <0,001™
Yok 122 (%87,1) 78 (%100)
) , Az 13 (%9,3) 0 (%0,0) 0 002¢
Dinlenirken agrn !
Biraz 4 (%2,9) 0 (%0,0)
Belirgin 1(%0,7) 0 (%0,0)
Yok 110 (%78,6) 74 (%94,9)
Az 21(%15,0) 3(%3,8)
Fiziksel aktivitede agr 0,003*
Biraz 8 (%5,7) 1(%]1,3)
Belirgin 1(%0,7) 0 (%0,0)
Kot 1(%0,7) 0 (%0,0)
i Biraz iyi 1(%0,7) 1(%]1,3)
Tedawdep : y 0.928*
memnuniyet lyi 6 (%4,3) 4 (%5,1)
Cok iyi 132 (%94,3) 73 (%93,6)
Nuks (+) 7 (%5,0) 5(%6,4) 0,662%
(-) 133 (%95,0) 73 (%93,6)
Takip suresi (ay) 28,2%158 31,1 27,8%154 30,9 0,820™
t-test, "Mann-Whitney U test, *Ki-kare test.
SS: Standart sapma
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Herni cerrahisi sonrasinda postoperatif ddénemde
karsilasilan kronik agrinin degerlendirildigi cok degiskenli
bir analiz sonucunda; cerrahi teknigin yani sira, kadin
cinsiyet, preoperatif agr varlig, yuksek yas, yuksek
Amerikan Anestezistler Dernegi skoru da potansiyel
nedenler olarak gérilmektedir.?

Calismamizda karsilastirilan  her iki cerrahi teknigin
sonuglari, hastalarda benzer memnuniyetle karsilanmis
ve anlaml farklilik goézlenmedi (p=0,928). Postoperatif
memnuniyetin degerlendirildigi diger c¢alismalarda da
anlamli farklilik yoktur!” Bu sonuclar teknik olarak ucuz
ve daha az komplikasyon ile karsilasilan teknigin tercih
edilmesinin dogru olacagl sonucunu desteklemektedir.
Calismamizda, memnuniyet agisindan gruplar arasinda
fark gorilmezken, mes onarimi grubunda postoperatif
dénemde dinlenirken ve fiziksel aktivitede agri anlaml
yUksek bulundu. Bu durum kisa dénem agri sikayetlerinin
memnuniyet Uzerine etkisinin minimal oldugu, nukstin
etkisinin daha yuksek oldugunu duslindirdid. Memnuniyet
ile daha korele olan kronik agri sikayeti calismamizda
degerlendirilen bir parametre degildi.

Calismanin Kisituliklari

Calismamizin retrospektif dizayni oncelikli sinirliigini
olusturmaktadir. Hastalar farkli hekimler tarafindan
ameliyat edildi, cerrahi teknik secimi de her cerrahin
kendisine birakildi. Tercih edilen cerrahi teknigin
basarisi hekimin tercihi ve tecrlbesi ile degiskenlik
gostermektedir. Bu nedenle mes ile onarim gerceklestirilen
grupta herni capr anlamli blydk bulundu. Bu durum
postoperatif agri bulgusunun anlamli daha fazla olmasi
ile de iliskilendirilebilir. Herni boyutlari él¢imleri, farkl

hekimlerce gerceklestirilen ultrasonografi nedeniyle
farkliliklar ~ gdsterebilmektedir.  intraoperatif ~ 6lcim
gerceklestirilmemis, ol¢timler arasindaki korelasyon

degerlendirilmemistir. Ayrica literatirde kuglk umbilikal
herni sinifina dahil olan, herni ¢api ile ilgili bir konsensus
bulunmamaktadir. Farkli calismalarda farkli caplar sinir
kabul edilmistir. Yine literatiirde postoperatif agrinin ve
memnuniyetin ne zaman hangi 6lcekle degerlendirilecegi
de bir standarda ulasmamistir. Calismamizda herni onarimi
sonrasinda karsilasilan diger komplikasyonlar (seroma,
enfeksiyon vb.) ilgili sonuglar bulunmamaktadir. Diger
komplikasyonlar da cerrahi teknik tercihinde &nemli
faktorlerdir. Kronik agri sikayetinin degerlendirilmesi
calismamizin bir diger sinirliligidir.

SONUC

Calismamizda; kucUk capli umbilikal hernilerin (£3 cm
¢ap) onariminda mes onarimi ve sttlr onarimi arasinda
ndks acisindan ve hasta memnuniyeti agisindan fark
gorulmedi. Bu sonuclar ile birlikte postoperatif donemde
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agr komplikasyonu daha az géstermesi nedeniyle, kliguk
capli umbilikal herni onariminda sutdr onarimi glvenle
tercih edilebilir bulunmustur.
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ABSTRACT

Objective: To evaluate the antenatal, perinatal, and postnatal outcomes of congenital lung
malformations (CLM) diagnosed prenatally.

Methods: This was a retrospective cross-sectional study evaluating prenatally diagnosed CLMs. Prenatal
findings such as diagnosis weeks, additional anomalies, karyotype results, and pregnancy outcomes of
the cases were collected from the hospital digital record system. The data of the postnatal long-term
course and outcomes of the cases were obtained by contacting the parents by telephone.

Results: Forty-seven CLM cases were included in the study. 12.8% of the cases had structural anomalies.
Chromosome analysis was performed on 8 (17%) cases and all of them had a normal karyotype. Forty-four
(93.7%) cases had a live birth. 19.1% of the cases gave birth prematurely. The newborns had low APCAR
scores (<7) at the 1*t minute in 25.5% of the cases and at the 5™ min in 12.8% of the cases. Respiratory
distress syndrome (RDS) was present in 28.9% of the newborns, and 15.6% of the cases were hospitalized
in the neonatal intensive care unit (NICU). Remission was achieved in 20 (48.8%) cases in the postnatal
follow-up. Eight (19.5%) cases persisted, and 13 (31.7%) of all cases were operated. The compatibility of
prenatal ultrasonography and magnetic resonance imaging results with lesion types was 70.2%.
Conclusion: While CLM cases mostly showed a favorable prognosis in the antenatal period, adverse
outcomes such as RDS and NICU admission were high in the perinatal period. Surgical resection was
required in approximately 1/3 of the cases in the postnatal period.

Keywords: Bronchopulmonary sequestration, congenital pulmonary airway malformation, congenital
lung malformations, pregnancy outcomes, postnatal outcomes
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GOLBASI H et al. Congenital Lung Malformations

oz

Amag: Prenatal tani alan konjenital akciger malformasyonu (KAM) olgularinin antenatal, perinatal ve postnatal sonuglarinin degerlendirilmesidir.
Yontem: Bu retrospektif kesitsel calismada prenatal tani alan KAM olgulari degerlendirildi. Olgularin tani haftalari, ek anomalileri, karyotip sonuclari,
gebelik sonuglan gibi prenatal bulgulari hastane dijital kayit sisteminden elde edildi. Postnatal uzun dénem sonuglarina ait veriler katilimcilara
telefon ile ulasilarak elde edildi.

Bulgular: Calismaya 47 KAM olgusu dahil edildi. Olgularin %12,8'inde yapisal anomaliler vardi. Sekiz (%17) olguya kromozom analizi yapildi ve
hepsinin karyotipi normaldi. Olgularin 44’0 (%93,7) canli dogum yapti. Olgularin %19,1'i preterm dogumdu. Yenidoganlarin %25,5'inde 1. dakikada,
%12,8'inde 5. dakikada <7 APGAR skoru mevcuttu. Yenidoganlarin %28,9'unda respiratuar distres sendromu (RDS) mevcuttu ve olgularin %15,6'sI
yenidogan yogun bakim tnitesine (YYBU) yatirildi. Postnatal takipte 20 (%48,8) olguda remisyon izlendi. Olgularin 8'i (%19,5) sebat etti ve tim
olgularin 13’0 (%31,7) opere edildi. Prenatal ultrasonografi ve manyetik rezonans gértintiileme sonuglarinin lezyon tipleri ile uyumlulugu %70,2 idi.
Sonug: KAM olgulari antenatal dénemde ¢ogunlukla olumlu prognoz gosterirken, perinatal donemde RDS ve YYBU'ye yatis gibi olumsuz sonuclar
yuksekti. Postnatal dénemde olgularin yaklasik 1/3'Gnde cerrahi rezeksiyon gerekmistir.

Anahtar Kelimeler: Bronkopulmoner sekestrasyon, konjenital pulmoner hava yolu, konjenital akciger malformasyonlari, gebelik sonuglari, dogum

sonrasi sonuglar

INTRODUCTION

Congenital lung malformations (CLM) are a heterogeneous
group encompassing a continuum of developmental
disordersthatinclude the pulmonary parenchyma, bronchi,
arterial supply, and venous drainage. It includes abnormal
connections of one or more of the four major components
of lung tissue: tracheobronchial tree, lung parenchyma,
arterial supply, and venous drainage! According to
the involved components of the lung, it includes
congenital pulmonary airway malformation (CPAM),
bronchopulmonary sequestration (BPS), hybrid lesions
containing elements of both CPAM and BPS, bronchial
atresia, congenital high airway obstruction syndrome
(CHAQS), and bronchogenic cysts? The pathogenesis of
these malformations is not fully understood. According to
the proposed theories, these lesions are thought to result
from defective foregut budding or pulmonary dysplastic
changes secondary to airway obstruction. Hybrid or
overlapping lesions may be explained by variability in the
timing and severity of airway obstruction3-

CLMs are rare, and their prenatally estimated incidence is
about 1in 2400 live births.® Prenatal diagnosis of CLM has
increased significantly recently due to the more widespread
and improved prenatal ultrasonography (US) screening. In
most cases, a well-done US provides the correct diagnosis,
but in selected cases, supplemental magnetic resonance
imaging (MRI) is increasingly applied for additional useful
information. However, prenatal imaging should not
attempt to make a histological diagnosis. Although these
malformations have overlapping features, hybrid lesions
may also contain components of two distinct types of
malformations.’®

Prenatal findings are useful in predicting the antenatal
prognosis as well as determining the type of lung
malformation. Intrauterine indicators of poor prognosis
include large lesions, bilateral lung involvement, and
hydrops.>® Fetal hydrops due to CLM is associated with

a high rate of intrauterine fetal loss and intervention or
preterm delivery is indicated.”® At birth, most CLMs have a
favorable prognosis. Delivery is usually uncomplicated. Most
neonates (>75%) are asymptomatic, and only a minority
require respiratory support.!' CLM is mostly asymptomatic
in the postnatal period, but undiagnosed or untreated
CLM can cause long-term consequences such as recurrent
pulmonary infection, pneumothorax and malignancy.”?

In this study, we evaluated the antenatal, perinatal, and
postnatal outcomes of CLM diagnosed prenatally in a
tertiary center.

METHODS

This retrospective cross-sectional study was conducted
with pregnant women diagnosed with CLM prenatally,
who were followed up in the Department of Perinatology,
University of Health Sciences Turkey, izmir Tepecik
Training and Research Hospital izmir, Turkey, between
January 2017 and December 2021. The study protocol was
approved by the University of Health Sciences Turkey, izmir
Tepecik Training and Research Hospital Local Institutional
Ethics Committee (approval number: 2022/03-09, date:
15.03.2022).

Pregnant women who were diagnosed with fetal CLM by US
and/or MRI during the prenatal period and delivered at our
hospital between the relevant dates were included in the
study. Antenatal and perinatal outcomes were collected
from the hospital digital record system. The data of the
postnatal long-term course and outcomes of the cases
were obtained by contacting the parents by telephone.
Pregnant women whose data regarding their antenatal or
perinatal outcomes could not be reached were excluded
from the study.

The definition developed by Stocker et al® was used in
the diagnosis and classification of CPAM. Lesions with
single or multiple large cysts (3-10 cm in diameter) were
defined as CPAM type 1, lesions containing smaller cysts
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(0.5-2 cm) as CPAM type 2, and solid lesions with cysts
smaller than 0.2 cm were defined as CPAM type 3 (Figure
1). BPS is located in the lower lobes of the lung and is
mostly on the left. The imaging findings of BPS usually
include a solid, well-defined, uniform, and hyperintense
mass. The differential diagnosis includes CPAM type 3, and
systemic vascular supply should be demonstrated (Figure
2). Additionally, extralobar BPS should be differentiated
from neuroblastoma and adrenal hemorrhage* CHAOS
imaging typically shows enlarged hyperintense lungs and a
flattened or outward-facing hemidiaphragm. Imaging with
MRI can help locate the obstruction by showing a dilated
airway.® Bronchial atresia most commonly occurs in the
apical and posterior segments of the left upper lobe and
presents as a focal thoracic mass of homogeneous density.

Prenatal findings such as diagnosis weeks, additional
anomalies, karyotype results and pregnancy, perinatal and
postnatal long-term outcomes of all cases were evaluated.
The association between prenatal US and MRI imaging
results of the cases was also evaluated.

Statistical Analysis

Data are represented as meanz*standard deviation or n (%).
Microsoft Excel Professional Plus 2019 and IBM® Statistical
Package for the Social Sciences Statistics v26.0 were used
to analyze the data.

RESULTS

A total of 47 CLM cases diagnosed prenatally between
January 2017 and December 2021 were included in the
study. The mean maternal age of the cases was 28.4%4.6
(Table 1). The pregnancy findings and pregnancy outcomes
of the cases are presented in Table 2. There was a one-week
difference between prenatal US imaging time and MRI
imaging time, with a mean US week of 2223 and a mean MRI

Figurel. Ultrasonographicimage of congenital pulmonary
airway malformation type 1 located in the fetal right lung
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week of 2313, Additional findings were as follows: 10.6% of
the cases had soft markers (intracardiac echogenic focus
and pelviectasis) and 12.8% had structural anomalies [fetal
abdominal ascites, hypertelorism, ventriculomegaly and
ventricular septal defect (VSD)]. No additional findings
were found in 76.6% of the cases. Chromosome analysis
was performed on 8 (17%) cases, and all of them had a
normal karyotype. The pregnancy outcomes of the cases
were as follows: forty-four (93.7%) cases had live births, one

Table 1. Maternal demographic and medical characteristics
MeanxSD or n, (%)

Maternal age (year) (meantSD) 28.4%4.6

Adolescent pregnancy <19 year (n, %) 0

Advanced age pregnancy 235 year (n,%) | 2 (4.3%)

Parity (n, %)

Nulliparous 19 (40.4%)

Multiparous 28 (59.6%)

SD: Standard deviation

Figure 2. Ultrasonographic image of bronchopulmonary
sequestration and its systemic vascular supply



BPS case was terminated due to hydrops fetalis, one CPAM
type 1 case had stillbirth, and one CHAQOS case had early
neonatal death.

Perinatal and postnatal outcomes of the cases are
presented in Table 3. The mean delivery week of the cases
was 3813.19.1% of the cases gave birth prematurely. 10.6%
of newborns were low birth weight (<2500 g). The newborns
had low APCAR scores (<7) at the 1*t minute in 25.5% of the
cases and at the 5 min in 12.8% of the cases. Respiratory
distress syndrome (RDS) was present in 28.9% of the
newborns, and 15.6% of the cases were admitted to the
neonatal intensive care unit (NICU). Postnatal outcomes
included forty-one newborns. Postnatal outcomes of
antenatally diagnosed one CPAM type 3 case and two BPS
cases with could not be reached. Remission was achieved
in 20 (48.8%) cases in the postnatal follow-up. Eight (19.5%)
cases persisted, and 13 (31.7%) of all cases were operated.

Prenatal diagnostic comparisons of the cases with US
and MRI are presented in Table 4. In prenatal imaging, US
diagnoses were compatible with MRI diagnoses in 85.7%
of CPAM type 1 and 81.3% of CPAM type 2. However, in
MRI evaluations of cases diagnosed with CPAM type 3
by US, BPS was found in 46.7% and bronchial atresia in
13.3%. 87.5% of the cases diagnosed with BPS by US were
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confirmed by MRI. There was a case of CHAQOS, and the
compatibility between imaging modalities was 100%. The
compatibility of prenatal US and MRI results according to
the types of lesions is also presented in Table 5.

DISCUSSION

CLM represents a heterogeneous group of abnormalities
that affect the developmental stages of the fetal lung.
Although its etiology has not been fully elucidated,
several hypotheses have been proposed. While both
type and histopathology are associated with the timing
of embryological damage, they are presumed to be
due to anomalies of airway embryogenesis.'®!” However,
a predisposing factor that can be associated with CLM
has not yet been suggested among the reasons shown
to be associated with other congenital anomalies such
as genetic mutation, family history, and exposure to
teratogen that may cause this developmental disorder
of the fetal lung!? The number of prenatally diagnosed
cases has increased over the years. Stocker et al®
retrospectively evaluated 133 CLM cases and showed
that the mean incidence of CLM increased from 1.27 per
10.000 births between 1994-1998 and gradually increased
to 4.15 per 10.000 births between 2008 and 2012. They
also showed that prenatal findings were detected in the

Table 2. Antenatal findings and pregnancy outcomes of the cases

CrAMpel | CoAMpe | CPA P | gps g | CHAOS [ Brontil
US gestational week (meantSD) 2215 22%2 22%3 22%2 21 23+3 22#3
MRI gestational week (meanSD) | 23+4 23+2 23+3 23+2 22 2614 23%3
MRI additional findings (n, %)
Acid 0 0 0 1(6.7%) 1(100%) | O 2 (4.3%)
Hypertelorism 0 0 1(14.3%) 0 0 0 1(2.1%)
Intracardiac echogenic focus 0 1(7.1%) 0 0 0 0 1(21%)
Pelviectasis 1(14.3%) 2 (14.3%) 1(14.3%) 0 0 0 4 (8.5%)
Ventriculomegaly 1(7.1%) 0 0 1(6.7%) 0 0 2 (4.3%)
Ventricular septal defect 0 0 0 1(6.7%) 0 0 1(2.1%)
None 5 n 5 12 0 3 36 (76.6%)
Chromosome analysis (n, %)
Normal karyotype 3(42.9%) 1(7.1%) 2(28.6%) 1(6.7%) 0 1(33.3%) 8 (17%)
The patient refused/unknown/ | ; (57.1%) 13(92.9%) | 5(71.4%) | 14(933%) | 10100%) |2(667%) |39 (83%)
Pregnancy outcome
Termination 0 0 0 1(6.7%) 0 0 1(2.1%)
Live birth 6 (85.7%) 14 (100%) 7 (100%) 14 (83.3%) | O 3(100%) 44 (93.7%)
Stillbirth 1(14.3%) 0 0 0 0 0 1(2.1%)
Neonatal death 0 0 0 0 1(100%) | O 1(2.1%)
BPS: Bronchopulmonary sequestration, CHAOS: Congenital high airway obstruction syndrome, CPAM: Congenital pulmonary airway malformation,
MRI: Magnetic resonance imaging, SD: Standard deviation, US: Ultrasonography
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early second trimester (21.1 weeks) on US, similar to our
results (22+3 weeks).

Abnormalities associated with CLM are unusual but are
more common with type 2. They are usually isolated
anomalies and secondary findings related to cardiac
failure such as ascites, hydrops and pleural effusion are
detected secondary to the fetal lesion affecting the
cardiac circulation!® Our findings also showed that fetal
acid was present in two cases with BPS and CHAQOS. One
CPAM type 1 and one BPS case had mild ventriculomegaly

(<12 mm). One CPAM type 3 case had a prenatal finding
of hypertelorism, but there was no additional anomaly
suggesting a genetic syndrome. One BPS case also had
VSD. However, apart from these findings and soft markers,
there were no additional major structural anomaly in any
case. Additionally, prenatal chromosome analysis was
performed in 17% of the cases and karyotype anomaly was
not found in any of them.

Although many CLMs have an antenatally favorable
prognosis, a fetal risk may occur secondary to the

Table 3. Perinatal and postnatal long-term outcomes of the cases

:’r::;’:?ggfek (week) 36748 383415 39414 37.6t4  |372 36.6t03 | 38%3
f:;;ev’v:‘ezm’e% prevalence (1, 3%) 3 (21.4%) 1(14.3%) 2(133%) |0 20667%) | 9019.1%)
Fetal gender (n, %)

Male 5(71.4%) 7 (50%) 1(14.3%) 8(53.3%) | 1(100%) |3(100%) 25 (53.2%)
Female 2 (28.6%) 7 (50%) 6 (85.7%) 7 (467%) | 0O 0 22 (46.8%)
Birth weight (g) 2769.9t849 31691302 29501547 29581779 | 2495 3433+375 3012%621
LBW (<2500 g) (n, %) 1(143%) 1(7.1%) 1(14.3%) 1(6.7%) 1(100%) |0 5(10.6%)
Macrosomia (>4000 g) (n, %) 0 0 0 1(67%) |0 0 1(2.1%)
APGAR score (n, %)

<7 at I** minute 3 (42.9%) 4 (28.6%) 2 (28.6%) 2(133%) |1(100%) |0 12 (25.5%)
<7 at 5*" minute 1(143%) 2 (14.3%) 1(14.3%) 1(6.7%) 1(100%) |0 6 (12.8%)
NICU admission (n, %)* 0 3 (21.4%) 3 (42.9%) 1(7.1%) 0 0 7 (15.6%)
RDS (n, %)? 3(50%) 6 (42.9%) 3 (42.9%) 1(7.1%) 0 0 13 (28.9%)
Postnatal outcomes®

Remission 1(16.7%) 6 (42.9%) 4(66.7%) 6 (50%) 0 3(100%) 20 (48.8%)
Persistence 0 1(7.1%) 2 (33.3%) 5(41.7%) | O 8 (19.5%)
Operation 5(83.3%) 7 (50%) 0 1(8.3%) 0 13 (31.7%)

2Excludes 1 case of CPAM type 1and 1 case of BPS, includes a total of 45 live births.
®Includes 41 newborns (1 case of CPAM type 3, 2 case of BPS newborns unknown/unable to follow).

BPS: Bronchopulmonary sequestration, CHAOS: Congenital high airway obstruction syndrome, CPAM: Congenital pulmonary airway malformation,
LBW: Low birth weight, NICU: Neonatal intensive care unit, RDS: Respiratory distress syndrome, SD: Standard deviation

Table 4. Comparison of prenatal US and MRI diagnoses of the cases

CPAMtypel |CPAMtype2 |CPAMtype3 |BPS CHAOS :t’:’e';f:ial Total
CPAM type1(n, %) | 6(85.7%) 1(14.3%) 0 0 0 0 7 (100%)
CPAM type2(n, %) |1(63%) 13 (81.3%) 0 1(6.3%) 0 1(6.3%) 16 (100%)
CPAM type3(n,%) | O 0 6 (40%) 7 (46.7%) 0 2 (13.3%) 15 (100%)
BPS (n, %) 0 0 1(12.5%) 7 (87.5%) 0 0 8 (100%)
CHAOS (n, %) 0 0 0 0 1(100%) 0 1(100%)
Total (n, %) 7 (14.9%) 14 (29.8%) 7 (14.9%) 15 (31.9%) 1(2.1%) 3(6.4%) 47 (100%)
BPS: Bronchopulmonary sequestration, CHAOS: Congenital high airway obstruction syndrome, CPAM: Congenital pulmonary airway malformation,
MRI: Magnetic resonance imaging, US: Ultrasonography
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growth of the mass in some cases. However, there are
no universally accepted clinical recommendations or
practice guidelines for antenatal management yet. It
is difficult to predict the natural course of CLMs during
the antenatal period. Although many will enter the
proliferative phase in the second trimester, a significant
number of prenatal lesions are stable or resolve later
in pregnancy.!® Adzick evaluated more than 600 cases
of CLM and reported a significant regression rate of
68% in BPS cases before delivery, compared to 15% in
CPAM cases. However, most remained detectable with a
postnatal computed tomography (CT) scan.” Cavoretto et
al.’? similarly showed 50% antenatal regression in BPS and
also reported a similar regression rate for non-hydropic
echogenic CPAM. Similarly, our findings showed that CLMs
progressed favourable in the antenatal period. Hydrops
fetalis developed in only one CPAM type 1 case and one
BPS case, and the early BPS case was terminated and the
CPAM type 1 case was stillbirth. However, as a limitation
of our study, although our data include the antenatal
outcomes of the cases, data on the course of the size of
the lesions were not included.

The perinatal prognosis of CLM varies according to the
lesion type, location, and size. Most cases are asymptomatic
at birth. However, 1% neonatal death was reported in BPS
and CPAM cases, and emergency surgical resection was
reported in 7% of cases. The morbidity is much higher
in CHAOS cases.?*?" Our perinatal findings showed that
APGAR scores were <7 at the It minute in 25.5% of the
cases and the 5™ minute in 12.8% of the cases. Additionally,
28.9% of the cases had RDS and 15.6% had NICU admission.
Our results showed that CLM adversely affects early
neonatal outcomes. Moreover, there is no indication for
preterm delivery in CLM cases, except for fetal hydrops.”®
Our perinatal findings demonstrate that the mean week
of delivery in CLM cases was 38%3. 19.1% of the cases gave
birth prematurely and it was higher than the preterm
delivery rates reported as 10% worldwide.?? More studies
are needed to evaluate the association of preterm delivery
other than hydrops in CLM cases.
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In the postnatal evaluation, it is thought that CLMs
diagnosed in the antenatal period often regress or
disappear after birth. However, most of the time, adequate
imaging methods are not used in the postnatal period.
Simple chest radiographs are inadequate. MRI may
be helpful, but the gold standard imaging modality is
contrast-enhanced CT scanning.??* Our results showed
that 48.8% of the cases were in remission in the evaluations
extending to the postnatal 5-year follow-up. However,
there is no study in the literature showing that CLMs with
cystic components can undergo remission with adequate
postnatal imaging'® The high remission rate of our cases
may be related to the fact that most of them were followed
by imaging methods such as simple radiography with low
benefit, and very few cases were evaluated with CT.

There is no consensus regarding the postnatal
management of CLMs. Surgical resection is a common
approach for children with symptomatic CLM, but
the necessity and timing of surgery in children with
asymptomatic CLM remains controversial. The risk of
infection for CLMsis between10% and 30% in the firstyear
of life?*?> Some authors have also recommended early
surgical resection to take advantage of compensatory
lung enlargement?*2¢ |t is also known that CLMs are
associated with malignancies such as pleuropulmonary
blastoma and bronchioloalveolar carcinoma. Although
the risk of malignancy is sufficient justification for
surgical resection in asymptomatic cases, some authors
have reported cases that also developed malignancy
after surgical resection? 31.7% of our cases, which
included postnatal 5-year follow-up, were operated.
CPAM type 1 and CPAM type 2 constituted the majority
of the operated cases. These results may be related to
the presence of persistent cystic lesions in the clinicians’
preference for surgery.

In our study, we also evaluated the association between
prenatal imaging methods. The authors recommend
prenatal US imaging as the primary imaging modality
for fetal evaluation, largely because it is accessible and
inexpensive. However, in the presence of inconclusive

Table 5. Compatibility of prenatal US and MRI results according to CLM types
US and MRI same diagnosis MRI changes diagnosis Total
CPAM type 1 (n, %) 6 (85.7%) 1(14.3%) 7 (100%)
CPAM type 2 (n, %) 13 (81.3%) 3(18.7%) 16 (100%)
CPAM type 3 (n, %) 6 (40%) 9 (60%) 15 (100%)
BPS (n, %) 7 (87.5%) 1(12.5%) 8 (100%)
CHAOS (n, %) 1(100%) 0 1(100%)
Total (n, %) 33(70.2%) 14 (29.8%) 496 (100%)
BPS: Bronchopulmonary sequestration, CHAOS: Congenital high airway obstruction syndrome, CLM: Congenital lung malformation, CPAM:
Congenital pulmonary airway malformation, MRI: Magnetic resonance imaging, US: Ultrasonography
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sonographic findings, the use of fetal MRl imaging is
helpfulin differential diagnosis.?#?° Our results showed that
70.2% of prenatal US and MRI scans were compatible. In
prenatal US imaging, CPAM types 2 and 3 were the lesions
most different from MRI imaging. Most of these cases were
diagnosed with BPS on MRl imaging. However, these results
are not sufficient for generalization. The experience of the
clinician performing the US imaging or the radiologist
evaluating the MRI scans may affect prenatal diagnoses.

Study Limitations

This study had some limitations. The diagnosis of our
cases could not be confirmed pathologically, since few of
our cases were operated and most of the operated cases
were operated in different centers. Additionally, CT was
not preferred by clinicians in postnatal imaging of many
cases. This study also has strength. This study included
all outcomes of CLMs in the antenatal, perinatal, and
postnatal periods. Additionally, it is one of the few studies
that evaluated the association between US and MRI in
prenatal imaging of cases.

CONCLUSION

Our study showed that CLMs are generally not associated with
major structural and genetic anomalies. Although the cases
showed mostly favorable prognosis in the antenatal period,
adverse outcomes such as RDS and NICU admission were
high in the perinatal period. Surgical resection was required
in approximately 1/3 of the cases in the postnatal period.
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oz
Amag: Erken evrede tani alan kanserlerin tedavisi ileri evre olgulara gore kolay ve az maliyetli olmaktadir

ve hastalarin yasam kalitesine etkisi bUyUktlr. Bu calismada hastalarimizin kanser tarama testleri
konusunda bilgi dlizeyi ve tutumunu degerlendirmeyi sonug olarak farkindaliklarini artirmayi amagladik.

Yontem: Calismamiza, Aralik 2017-Ocak 2018 tarihlerinde Saglik Bilimleri Universitesi, izmir Tepecik
Egitim ve Arastirma Hastanesi Aile Hekimligi polikliniklerine basvuran 35 yas tGzeri 230 kisi dahil edildi.
Katilimcilara yiz ytze gorisme yontemiyle 32 sorudan olusan anket uygulandi. Calismamiz tanimlayici
nitelikteydi. Verilerin analizinde Statistical Package for the Social Sciences 20.0 programi kullanildi.

Bulgular: Calismaya katilanlarin %54'G kadin, %87'si evli, %37,8'i ilkokul mezunu, %68,7'sinin gelir
dlzeyi orta, en sik 45-54 yas grubundaydi. Calismaya katilanlarin %72,2'si kanser taramalari hakkinda
bilgisi oldugunu beyan etmistir. %6,1'i duzenli araliklarla kanser taramasini yaptirdigini ifade etmistir.
Calismaya katilan kadinlarin %31,8'i smear testini yaptirmistir. Calismaya katilan kadinlarin %50,8'i kendi
kendine meme muayenesini yaptigini belirtmistir. Calismaya katilanlarin %10,0'i gaitada gizli kan testini
yaptirmis, %4,3'0 kolonoskopi yaptirmistir.

Sonug: Yaptigimiz calismada katilimcilarin blytk kisminin kanser tarama testleri hakkinda bilgilerinin
eksik oldugunu ve buna bagli olarak da tarama yaptirma oranlarinin disik oldugunu tespit ettik.
Risk gruplarinin kanser tarama konusunda daha ¢ok bilgilendirilmesi ve tarama testlerini yapmalari
konusunda tesvik edilmeleri gerekmektedir. Bu konuda egitimler diizenlenmelidir.

Anahtar Kelimeler: Kanser taramalari, bilgi duzeyi, egitim

ABSTRACT

Objective: The treatment of cases diagnosed at the early stage is easier and less costly than advanced
stage cases, and the effect on the quality of life of patients is great. In this study, we evaluated the
level of knowledge and attitude of patients about cancer screening and, as a result, to increase their
awareness.

Methods: The study included 230 people over 35 years of age who applied to University of Health
Sciences Turkey, izmir Tepecik Training and Research Hospital Family Physician outpatient clinics
between December 2017 and January 2018. Participants used a face-to-face interview questionnaire
consisting of 32 questions. Our study was descriptive. The Statistical Package for the Social Sciences 20.0
program was used in the analysis of the data.

Results: The average age of the participants, 54% were female, 87% were married, 37.8% were primary
school graduates, 68.7% were middle income, and the age of 45-54 is the most common group. 72.2% of
the participants stated that they had information about cancer screenings. 6.1% of those participating
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in the study stated that they regularly had cancer screening. 31.8% of womans had smear test. 50.8% of womans stated that they did the manual
breast examination. 10.0% had fecal ocult blood testand 4.3% had colonoscopy.

Conclusion: In our study, we found that most of the participants were missing information about cancer screening tests, and we have found that
the rate of consignment is low. Risk groups should be informed of more about cancer screening and encouraged to do screening tests. Training

should be organized in this regard.
Keywords: Cancer screening, level of knowledge, treatment

GIiRiS

Kanser tUm dinyada en &nemli saglik sorunlarindan
birisidir. Hasta ve hasta yakinlarinda psikolojik ve
sosyal problemlere neden olmakla beraber 6nemli bir
hasta grubunda henliz yeterli tedavi basarisi olmamasi
kanserin korkulan bir hastalik olarak algilanmasina neden
olmaktadir. Gelismis Ulkelerde her yil bir milyondan fazla
6lume neden oldugu icin bu hastalik ayni zamanda énemli
bir toplum sagligi sorunudur. Turkiye'de kanser sikliginin
dinya verilerinin Uzerinde ancak Amerika gibi bazi
gelismis Ulkelerin daha gerisinde bir insidansda oldugu
bildirilmistir. Turkiye'nin en sik gérilen 5 kanser siralamasi
diger Ulkelerdeki siralamalar ile benzerlik gostermektedir
ve ilk sirayl erkeklerde trakea, brons ve akciger kanseri,
kadinlarda ise meme kanseri almaktadir2

Cenel kadin ve erkek 6lim nedenleri siklig listesinde
kanser hastaligl ikinci siradadir ve tahminlere gore
2030 yilina kadar artarak tum duUnyada birinci siraya
yerlesecektir. Hastaligin kontroll ve &nlenmesi ancak
cok yonlu ve multidisipliner calismalar ile mimkutndar?
Erken teshis yontemleri, kanser taramalari, kanserden
o6limlerinin Ggte birini yani yaklasik 3-3,5 milyon 8limu
engelleme sansi vermektedir?®* Bu muicadelenin en
onemli ayagl olan kanser taramalar tim toplumda
etkin olarak yapilmalidir ve bunun igin en énemli kriter
hedef ntfusun en az %70’ine ulasabilmektir. Bu da yogun
farkindalik calismalari ve bilingli takiplerle mumkin
olabilecektir.

"Kanser Kontrol Programlari’'nin”saglik sistemlerine mutlaka
dahil edilmesi gerekliligi Diinya Saglik Orgiti tarafindan
2005 yilinda tim Glkelere bildirilmistir. Ulkemizde kanser
taramalari cogunlukla “Kanser Erken Teshis, Tarama ve
Egitim Merkezleri (KETEM)” araciliglyla yapilmaktadir?
Erkekler icin kolorektal kanserler, kadinlar icin meme,
serviks ve yine kolorektal kanserler taranmaktadir?
Kadinlarda dinya siralamasinda en sik ilk tc¢ kanser taru
meme, kolorektal ve serviks kanserleri iken Ulkemizde
meme, tiroid ve kolorektal kanserler ilk Ug¢ sirada yer
almaktadir3* Bu nedenle meme ve kolorektal kanserlerin
taranmasi kanser kontrolinde istatistiksel anlamda da
fayda saglayacaktir. Serviks kanseri ise Ulkemizde kadin
kanserleri arasinda 10. siradadir®

Tarama yontemlerinin hedef kisilerde yeterince genis
sayida kiside kullanilabilmesi olgularin erken ddénemde

yakalanabilmesinde ve mortalite oraninin azaltilmasinda
onemli firsatlar saglayacaktir.

Ulkemizdeki tarama programlarinda; meme kanseri 40-
69 yaslari arasinda olan kadinlarda iki yilda bir mamografi
yapilmasi, serviks kanseri 30-65 vyagslari arasindaki
kadinlarda bes yilda bir HPV DNA bakilmasi ve Pap-smear
testi yapilmasi 6nerilmektedir. Kolorektal kanserin ise hem
kadin hem erkeklerde gaitada gizli kan (GGK) testiyle iki
yilda bir ve kolonoskopiyle 10 yilda bir taranmasi uygun
kabul edilmektedir? Prostat kanseri icin 6zel bir durum
olarak erken tani ve tedavi ile yasam suresinin uzadig ile
ilgili yeterli kanit yoktur. Yas grubu uygun olan erkeklerin
prostat spesifik antijen (PSA) duzeyi bakilarak taranmasinin
kisilerin gereginden fazla tani ve tedavi almasina yol actigl
gorulmustdr. Bu nedenle de prostat kanserinin rutin
olarak tum erkeklerde taranmasi &nerilmemektedir’
Ulkemizde rutin olarak prostat kanserinin rutin
taranmasi onerilmemekte, hasta merkezli karar verilmesi
Onerilmektedir3

Aile hekimligi klinik pratiginde kanser taramalari hakkinda
bilinclendirme ve hastalari yénlendirme 6nemli bir yer
tutmaktadir. Bu ¢alismanin amaci poliklinigimize basvuran
hastalarin kanser tarama testleri ile ilgili bilgilerini 6lgmek,
hangi oranda tarama yaptirdiklarini tespit etmek ve es
zamanli olarak farkindalik olusturmaktir.

YONTEM

Bu arastirma tanimlayici bir anket galismasi olup, Saglik
Bilimleri Universitesi, izmir Tepecik Egitim ve Arastirma
Hastanesi Etik Kurulu'ndan 11 Aralik 2017 tarihinde gerekli
izin alindiktan sonra Aile Hekimligi Poliklinigi'ne basvuran
35 ve yas uzeri olan hastalarla calisilarak 6 ay iginde
tamamlanmistir.

Arastirmanin evrenini érneklem secim kriterlerini karsilayan
230 hasta olusturmaktadir. Orneklem bulyuklugi evren
sayisi bilinen érneklem formuli ile hesaplandi. Dislanma
kriterleri; 35 yasindan kiglUk olmak, gonulll onam
vermemek ve sorulari anlayip yanitlayabilecek yeterli
mental kapasitede olmamak olarak belirlenmistir.

Veriler, katilimcilarin sosyo-demografik 6zellikleri, saglik
o6zgecmisi, kanser ile ilgili soygecmis bilgileri ile kanser
taramalari hakkinda bilgi ve tutumlarini belirlemeye
yonelik sorularin yer aldigl anket formu kullanilarak elde
edilmistir. Hastalarla ytz ytize gérasulmuistar.
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istatistiksel Analiz

Istatistiksel analizler icin Statistical Package for the
Social Sciences 20 programi kullanilmis tanimlayici ve
karsilastirmali analizler yapilmistir. Ana bagimli degisken
olan kanser taramalarini bilme ve yaptirma durumuna
gore kategorik degiskenlerin karsilastirilmasi icin ki-kare
testi kullanilarak incelemistir. Smear, GGK, mamografi
tarama testlerini yaptirmaya goére kategorik degiskenlerin
karsilastirilmasinda ki-kare testi kullanilmistir.

BULGULAR
Calismamiz 126 (%54,8) kadin, 104 (%452) erkek
katilimciyla yapilmistir.  Yas ortalamasi 49,3 olarak

saptanmis olup %39,7 ile en sik 45-54 yas grubu ve
sonrasinda %30,1 ile 35-44 yas grubu calismaya katilmistir.
Katilimcilarin %87 ile evli olma, %37,8 ile ilkokul mezunu
ve %68,7 ile orta gelir dizeyine sahip olma oranlari
yuksektir (Tablo 1).

Katilimcilarin = %59,1'inde  herhangi bir kronik hastalik
saptanmamis olup, hastalik saptanan 94 kisinin kronik
hastalik cesidisirasiile %56,5KVS, %27,8 diyabet, %7,4 tiroid
bozukluklari, %5,6 akciger hastaliklari, %2,8 romatolojik
hastaliklar olarak tespit edilmistir.

Calismaya  katilanlarin ~ %86,1'inde  ailede  kanser,
%20,4'tnde ise aile disi yakin ¢evrede kanser hastasi oldugu
gorulmustlr. Kanser tarama testleri konusunda %72,2'sinin
bilgi sahibi oldugu goérildu. Tablo 2'de bu konudaki bilgi
kaynaklari dagilimi gérulmektedir.

“Hekim ya da diger saglik calisanlari tarafindan size kanser
tarama testini yaptirmanizi éneren oldu mu?” sorusu %66,5
hayir, %33,5 evet olarak yanitlanmistir (Tablo 3).

Calismaya katilanlar “Kanser tarama testleri hangi kanser
turleri icin yapilmaktadir?” sorusuna en stk meme %33,6
daha sonrasinda sirasiyla %23,9 rahim agzi kanseri, %15,6
kalin bagirsak kanseri, %14,1 prostat kanseri, %12,8" fikrim
yok seklinde yanit vermistir.

Katilimcilarin %23,5'inin kanser tarama testleri yaptirdig
saptanmistir. Bu kisilerin %6,1'i bu taramalari dizenli olarak
yaptirdiklarini belirtmisler. Yapilan bu tarama testlerinin
%37,5't meme kanseri, %26,8'i rahim agzi kanseri %25'i kalin
bagirsak kanseri, %10,7'si prostat kanseri icin uygulanan
testler oldugu goralmistir (Tablo 4).

Testleri dizensiz araliklarla yaptirma nedeni en sik %34,4
orant ile kendisinin saglikli oldugunu distinmesi olmustur.
Diger nedenler siklik sirasina gore; %23,9 bilgim olmadigi
icin, %17,8 zaman bulamadigim icin, %8,7 korktugum icin,
%7,8 utandigim igin, %6,7 nasil ulagacagimi bilmedigim igin,
%1,6 ise yaramayacagini distindigtm seklindedir.

Kanser taramalari icin tercih edilen kurum sorgulandiginda
%54,3 aile hekimi, %45,7 devlet hastanesi yaniti verilmistir
(Tablo 5).

Calismaya katilanlar KETEM hakkinda bilgi durumu
sorgulandiginda; yarisindan fazlasi %56,1' bilgim yok,
%30,9 duydum ve bilgim var, %13’ duydum ancak ne ise
yaradigini bilmiyorum olarak yanitlamislardir.

Herhangi bir kronik hastalik, KVS hastalig, akciger
hastaligl, tiroid hastaligl, romatolojik hastalik bulunma

Tablo 1. Calismaya katilanlarin sosyo-demografik 6zellikleri ve aliskanliklari

n %

Cinsivet Kadin 126 54,8

y Erkek 104 452
Bekar 9 3,9

. Evli 200 87,0
Medeni durum Bosanmis/ayri yasiyor 7 3,0
Esi 6lmus 14 6,1
Qkur-yazar degil 3 1,3

Ilkokul 87 37,8

Egitim durumu Ortaokul 47 20,4

Lise 55 23,9

Universite 38 16,5

Dusuk 64 27,8

Gelir diizeyi Orta 158 68,7
Yuksek 8 3,5

35-44 70 30,1

Yas grubu 45-54 91 39,7

$8 55-64 57 24,9
65 yas ve Uzeri 12 52

Yas ortalamazstandart sapma; 49,3£8,30 (minimum: 35,0, maksimum: 67,0)
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Tablo 2. Kanser taramalar1 hakkinda bilgi alma durumu ve bilgi kaynaklarinin dagilimi

n %
Kanser tarama testleri hakkinda bilgisi olma 32': ]656 ;;g
Aile hekimi 76 21,1
Brans hekimi 40 11,1
Hemsire ve diger saglik calisanlari 10 2,8
Bilgi kaynagi Televizyon 122 33,9
internet 67 18,6
Brosurler 45 12,5
Toplam 360 100,0
*Birden fazla sik isaretlendiginden n=360dir
Tablo 3. Calismaya katilanlara kanser taramalarinin 6nerilme durumu
n %
Hekim ya da diger saglik calisanlari tarafindan size kanser tarama testini | Hayir 153 66,5
yaptirmanizi 6neren oldu mu? Evet 77 33,5
Tablo 4. Calismaya katilanlarin kanser tarama yaptirma durumu ve tarama yaptirdiklari hastaliklar
n %
Kanser tarama yaptirma durumu 2 EE;;ayan ]5746 ;gg
Rahim agzi 15 26,8
Tarama yaptiranlarda yaptirdigi tarama Meme 21 37,5
Kalin bagirsak 14 25,0
Prostat 6 10,7
Toplam 56* 100,0

*Birden fazla sik isaretlendiginden n=56'dir

Tablo5. Calismaya katilanlarin diizenli araliklarla kanser taramalari yaptirma durumu, diizensiz yaptiran ve yaptirmayanlarda

yaptirmama nedenleri, kanser taramalari icin tercih ettigi kurumlar

n %
Diizenli araliklarda kanser tarama Yaptirmayan 216 93,9
yaptirma durumu Yaptiran 14 6,1
Korktugum igin 26 8,3
Utandigim igin 23 73
Diizensiz yaptirma ve yaptirmama Zaman bulamadigim igin 56 17.8
nedenleri Bilgim olmadig icin 75 23,9
Nasil ulagsacagimi bilmedigim igin 21 6,7
ise yarayamayacagini diistindigim icin 5 1,6
Saglikli oldugumu distindigim icin 108 34,4
Toplam 314* 100,0
Aile hekimi 125 543
Kanser taramalari icin tercih edilen kurum
Devlet hastanesinde ilgili bransta 105 45,7

*Birden fazla sik isaretlendiginden n=314"tur
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duruma durumuna goére kanser taramalarini bilme oranlari
acisindan istatistiksel olarak anlamli fark yoktur.

Ailesinde kanser olanlarda, olmayanlara goére kanser
taramasini bilme sikligi istatistiksel olarak anlamli derecede
yuksektir (p=0,037).

Kanser taramasi yaptirma sikligi kadinlarda %31,7,
erkeklerde %13,5 olarak saptanmistir. Kadinlarda erkeklere
gore istatistiksel olarak anlamli derecede yUksektir
(p=0,001).

Kanser taramasi yaptirma siklig gelir durumu dusak
olanlarda %7,8, orta olanlarda %28,5, ylksek olanlarda
%50,0'dir. Gelir durumu yukseldikce kanser taramasi
yaptirma sikligr istatistiksel olarak anlamli derecede
yUkselmektedir (p=0,001). Egitim durumu yukseldikce
kanser taramalarini bilme oranlar ytkselmektedir ve bu
fark istatistiksel olarak anlamlidir (p<0,001).

Calismaya katilan kadinlarin smear testini duyma orani
%78,4, yaptirma orani ise %31,8'dir. Katilimcilarin smear
testini yaptirma sikligi sorgulandiginda; %70,6'si  hig
yaptirmadigini, %23'0 dlzensiz araliklarla yaptirdigini,
%4,8'1 iki yilda bir yaptirdigini, %1,6'si bes yilda bir
yaptirdigini ifade etmistir. Smear taramasi yaptirma
oranlari; yas gruplarina, medeni durumuna gore
istatistiksel olarak farkli degildir (Tablo 3). Egitim durumu
yukseldikce smear taramasi yaptirma oranlari istatistiksel
olarak anlamli derecede yikselmektedir (p<0,001).
Gelir durumu yukseldikge smear tarama yaptirma orani
istatistiksel anlamli derecede yUkselmektedir (p=0,012)
(Tablo 6). Galismaya katilan kadinlarin %82,5'i kendi
kendine meme muayenesi (KKMM) hakkinda bilgisi
vardi. KKMM yapma sikligi sorgulandiginda; %49,2'si hig

yaptirmamis, %4130 duzensiz araliklarla, %9,51 ayda
bir kez dlzenli yaptirmis olarak saptanmistir. Calismaya
katilanlarin %23'Une hekim tarafindan meme muayenesi
yapilmisti, %89,7'sinin mamografi hakkinda bilgisi vardi.
Mamografi yaptirma sikligi sorgulandiginda; %80,2’si hic
cektirmemis, %10,2'si dlzensiz araliklarla, %9,5'i iki yilda
bir yaptiriyor olarak tespit edilmistir. Mamografi yaptirma
orani 40-49 yas grubunda %15,7, 50 ve Uzeri yas grubunda
%32,7'dir. Daha yasli grupta mamografi yaptirma oranlari
istatistiksel olarak anlamli derecede yuksekti (p=0,044).
Mamografi yaptirma orani; ailede kanser bulunma
durumuna goére istatistiksel olarak anlamli degildi
(p=0,532). Mamografi yaptirma orani; aile disinda kanser
bulunma durumuna gore istatistiksel olarak anlamli
degildi (p=0,461).

Katilimcilarin GCK testini duyma orani %22,6, GGK testini
yaptirma orani %10,0 iken; %3,6'si kolonoskopi hakkinda
bilgi sahibiydi ancak %4,3'0 kolonoskopi yaptirmisti.
GGK taramasini yaptirma orani; yas grubu, cinsiyete,
medeni duruma, gelir durumuna gore istatistiksel olarak
anlamli derecede farkli degildi. Kronik hastaligl olanlarda
olmayanlara gére GGK yaptirma orani anlamli derecede
yuksekti (p=0,040). GCK taramasi yaptirma orani; diyabet
hastaligl olmayanlarda %8,0, kronik hastaligi olanlarda
%23,3'tU.

Diyabet hastaligi olanlarda olmayanlara gére GGK yaptirma
sikligi anlamli derecede yuksekti (p=0,040). GGK yaptirma
orani ailesinde kanser olmayanlarda %8,1, ailesinde
kanser olanlarda %21,9'dur. Ailesinde kanser olanlarda,
olmayanlara goére GGK yaptirma orani istatistiksel olarak
anlamli derecede yUksekti (p=0,025).

Tablo 6. Egitim ve gelir durumuna gére smear taramasini yaptirma
3 0
Okur-yazar degil
%100,0 %0,0
. 48 7
Ilkokul
%87,3 %12,7
20 7
Egitim durumu Ortaokul <0,001
%741 %25,9
10 13
Lise
%43,5 %56,5
. 8 10
Universite
%olily, by %55,6
29 3
Dusuk
%90,6 %9, 4
57 31
Gelir durumu Orta 0,012
%64,8 %35,2
3 3
YUksek
%50,0 %50,0

80



Calismaya katilan erkeklerin %15,5'inin prostat kanseri
hakkinda hekimleri tarafindan bilgilendirildigi gdrulmustur.

TARTISMA

Calismamiz 126 (%54,8) kadin, 104 (%45,2) erkek katilimciyla
yapilmistir. Calismaya katilanlarin %72,2'si kanser taramalari
hakkinda bilgisi oldugunu belirtmistir. Bu sonug, calismaya
katilanlarin buyuk cogunlugunun tarama yas grubunda
olmasi ile agiklanabilir.

Bilgi kaynaklarisorgulandiginda ensik televizyonsonrasinda
siklik sirasina gore aile hekimi, internet, brosurler, brans
hekimi, hemsire ve diger saglik calisanlari gelmektedir.
Medya, dnemli bir bilgi kaynagi olarak gértlmektedir. Kirk
yas UstU kadinlarla yapilan baska bir calismada da benzer
sonuclar elde edilmistir®

Calismaya katilanlara kanser tarama testlerinin hangi kanser
tarleri icin yapildigini sordugumuzda en stk meme kanseri
ikinci sirada rahim agzi kanseri yanitlarini vermislerdir. Bu
sonucun kadin katilimci sayisinin daha fazla olmasi ve bu
konuda kamuoyunda olusturulan duyarliligin daha ylUksek
olmasindan kaynaklanmasi mimkuandur.

Kanser taramasini  bilme sikligi ailesinde kanser
olmayanlarda %69,7, ailesinde kanser olanlarda %87 5'tir.
Aile ve yakin cevrede kanser oykusUnin varligi ve bu
durumun bireylerde farkindalik olusturmasi tarama
programlari konusundaki bilgi ve testleri yaptirma oraninin
istatistiksel olarak anlamli olmasina neden olabilir.

Calismaya katilanlarin yalnizca %23,5'i kanser taramasini
yaptirdigl, %6,I'inin duzenli araliklarla kanser tarama
testleri yaptirdigl ifade etmistir. Bunu genel olarak
calismaya katilan bireylerin egitim duzeyinin dusuk
olmasi ile agiklayabiliriz.

Kadinlarda tarama yaptirma siklig erkeklere gore
istatistiksel olarak anlamli derecede yuksektir. 2014 yilinda
yapilan baska bir calismada da kadinlarin koruyucu saglik
davranislarina daha yatkin olduklari bildirilmistir.?

Egitim ve gelir dizeyi arttikca tarama testleri konusunda
bilgili olma ve bu testleri yaptirma oraninin yUkseldigi
gérulmektedir. Egitim ve gelir dlzeyindeki artis bilgi
kaynaklarina ulasimi  kolaylastiran etmenler olarak
degerlendirilebilir.

Kanser taramalari icin tercih edilen kurum sorgulandiginda
%54,3 aile hekimi, %45,7 devlet hastanesi yaniti verilmistir.
Bu durum koruyucu aile hekimligi programlarinin daha
aktif olarak kullanilmasi gerektigini distindtrmektedir.

Calismaya katilan kadinlarin = %78,4'G  smear testini
duymustur. Bu oran AkyUz ve ark.'nin'® Ankara calismasinda
%76,9, Unalan ve ark/nin" istanbul calismasinda %49,5
saptanmistir. Katilimcilarin sadece %31,8'i smear testini
yaptirmistir. Bu oran Akytz ve ark.nin'® yaptigi calismada

OZSOYLER M ve ark. Otuz Bes Yas Hastalarin Kanser Taramalari

%51,2 olarak kaydedilmistir. Calismamizda bu testi yaptirma
oranin dustk olmasi egitim ve gelir dizeyinin dusuklugu
ile ilgili olabilir AkyUz ve ark./nin'® arastirmasinda daha
once pap smear testini duymus olan kadinlar ile testi
duymamis olanlar arasinda pap smear yaptirma agisindan
anlamu bir fark oldugu bulunmustur. Daha énce pap smear
testini hic duymadigini belirtten kadinlarin orani %25 civari
oldugu halde ismini bilmedikleri testi yaptirmis olmalari
bu calismanin énemli bir bulgusudur. Bizim ¢alismamizda
da hangi kanser tirleri i¢in tarama yaptirdiniz sorusuna
serviks kanseri icin %11,9 oraninda yaptirdim yaniti gelirken
pap smear yaptirma oraninin %31,8 olmasi dikkat cekicidir.
Bu sonug, kadinlarin buyUk bir bolimunin jinekolojik
muayene sirasinda saglik calisanlarinin uyarmasi sonucu
pap smear taramasindan gegirilebildiklerini  bilingli
olmadiklarini distindirmektedir.

Smear testini yaptirma siklig sorgulandiginda ise
katilimcilarin - yalnizca %6,4'0 duzenli araliklarla test
yaptirdigini belirtmistir. Baska bir calismada duzenli test
yaptirma oraninin %0 dizeyinde olmasi bu konunun ileri
duzeyde aksadigini gostermektedir. Yine ayni calismada
pap test yaptirma yasi dagilimi, yaptiranlar icin teste
baslama yasinin ¢cogunlukla 30'lu yaslar oldugunu ve test
yaptiranlarin %88'inin sadece bir kez test yaptirmis oldugu
saptanmistir.”?

Servikalkanserin pap smeartestiyle taranmasiicin American
Cancer Society'nin onerileri su sekildedir: Taramaya
baslama kadinin ilk cinsel deneyiminden 3 yil sonra veya
21 yasindan itibaren olmalidir. Tarama sikligi ise 30 yas ve
Uzerinde yilda bir, eger test Ug yil Ust Uste negatif sonug
verirse Ug¢ yilda bir olmalidir. Kadin 70 yasin Gzerindeyse ve
son on yilda anormal pap test sonucu yoksa ayrica Ug veya
daha fazla normal pap test sonucu olan kadinlarin servikal
kanser tarama programindan cikarilmalari mumkudndar
denmektedir® Bizim calismamizda da teste baslama yasi
ortalama 34 olarak saptanmistir.

Almobarak ve ark/nin™ calismasinda kisilerin  bilgi
dizeyi iyi ama smear testi yaptirma orani dusuktir
(%15,8). Ayni calismada pap smear testi hakkinda yeterli
bilgilendirildiginde katiimcilarin %68'inin testi yaptirmayi
kabul ettigi gorulmustar. %75,4'U ise servikal kanser tarama
programina katilmistir. Yeterli bilgilendirmenin énemi bu
calismada da net bir sekilde gosterilmistir.

Calismamiza katilan kadinlarin KKMM hakkinda bilgisi
soyleyenlerin orani %82,5 olarak tespit edilmistir. Sirin
ve ark/nin® yaptig calismada bu oran %53,9'dur. Bizim
calismamizda KKMM'yi duyma oranin yiuksek ancak yapma
oranlarinin distk olmasi genelde medya araciliglyla sadece
duydugu ancak ne sekilde yapacagl konusunda yeterli
bilgiye sahip olmadiklarini distndirmektedir. KKMM
yapma siklig sorgulandiginda; ¢calismaya katilan kadinlarin
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%50,8'inin KKMM'yi yaptigl ancak sadece %9,5'inin ayda bir
kez duzenli yaptigl saptanmistir. Baska bir calismada ise
katiimcilarin %I11,1'inin duzenli bir sekilde, %88,9'unun da
aklina geldikgce muayene yaptiklari belirlenmistir.'®

Sonuglarin ¢alismamizla benzer oldugu gorilmektedir.
Bir calismada invaziv meme kanseri tanisinin KKMM ile
%78, mamografi ile birlikte uygulandiginda %82 duyarlilig
oldugu bulunmustur” Bir baska calismada mamografide
malignite olmadigi tespit edilen kadinlarin %5,1'inde KKMM
sirasinda malignite gorulmustur’® Bu nedenle KKMM'si
mamografi yaninda tamamlayici tarama ydntemi olarak
kullanilabilmektedir.”'®

Mamografi yaptirma 40-49 yas grubunda %15,7, 50 ve
Uzeri yas grubunda %32,7'dir. Daha yasli grupta mamografi
yaptirma oranlari istatistiksel olarak anlamli derecede
yuksektir. Agikgdz ve ark.'nin' yaptigl calismada 50-59 yas
aras! kadinlarda geng olanlara gére daha ¢ok mamografi
yaptirdigl saptanmistir.

Kolorektal kanser taramalari icin yapilan c¢alismalar
uygun tarama ve izlem programlarinin mortaliteyi anlamUl
dlizeylerde  azalttigini gbstermistir?®  Calismamizda
katilimcilar %22,6 oranda GGK testini duymus ancak %10,0'i
testi yaptirmisti. Yigitbas ve ark.’nin? yaptigi calismada
GGK testini duyma %41,8 yaptirma %4,5 ve yine Baycelebi
ve ark.'nin?? yaptigi calismada GGK testini yaptirma orani
%10,8 olarak bulunmustur.

GGKtaramasi yaptirma orani, kronik hastaligl olmayanlarda
%6,6, kronik hastaligi olanlarda %14,6'dir. Kronik hastalig
olanlarda olmayanlara gére GGK yaptirma sikligi anlamli
derecede yuksektir (p=0,040). Solmi ve ark'nin? bir
calismasinda herhangi bir kronik hastaliga sahip olmak
kolorektal kanser taramasi yaptirma oranlarinda belirleyici
olarak gorulmustar.

Calismamiza katilanlarin %32,6'sinin kolonoskopi hakkinda
bilgisi vardi ve %4,3'U kolonoskopi yaptirmisti. Yigitbas
ve ark.nin? yaptigl calismada bilgi sahibi olanlar %22,9,
tarama yaptiranlar %1,8 ve Acikgdz ve ark.'nin'? calismasinda
yaptiranlar %9,9 olarak bulunmustur. Genel olarak sonugclar
oldukca dusuk olarak gorilmektedir. Bunun nedenleri
arasinda islemin uygulama zorlugu, kisinin mahremiyet
kaygisinin olabilecegi distnulmustar.

Prostat kanseri 50 yas alti erkeklerde sik gériilmez ve 70-
74 yas arasinda pik yapar. Bu hastalarin da %85'i 65 yas
Uzerinde tani almaktadir?* Bizim calismamizda erkeklerin
%10,7'si  prostat kanseri tarama testini yaptirmisti.
Hoffman ve ark.?® 3.010 40 yas Uzeri katiimciya PSA ve
prostat kanseri ile ilgili bilgi anketi uygulamis ve kisilerin
buyik oranda PSA testi hakkinda bilgilendigi ancak
cok az bolumUnlin tarama testi yaptirdigr goérulmustar.
Baycelebi ve ark.nin?? yaptig calismada toplamda 922

82

erkek katilimcinin PSA testini yaptirma orani %35,6 iken
yine %64,4'0 yaptirmamisti.

Calismamizda hekim tarafindan prostat kanseri igin dneri
yapilip yapilmadigi soruldugunda 40 yas Ustu erkeklerin
%15,5'i evet yapildi cevabini vermistir. Tarama yaptirma
oranlarinin disuk dizeyde olmasi bilgilendirme yetersizligi
ile iliskilendirilebilir.

Calismanin Kisituliklari

Calismamiz daha fazla hasta grubunda ve farkli yas
gruplarinda da yapilabilir. Onun disinda kisitliligr yoktur.

SONUC

Calismamizda katilimcilarin blyUk kismi kanser taramalari
hakkindaki bilgilerinin oldugunu belirtse de ayrintili
sorgulandiginda aslinda bilgi diizeylerinin ve bilgilendirilme
oranlarinin dusuk oldugu goéruldl. Dolayisiyla tarama
testlerini yaptirma oranlari da dusuktu.

Bilgi edinme kaynagl olarak daha siklikla medyayi
kullandiklari, saglik calisanlarinin ise daha sonra geldigini
tespit etmemiz saglik sisteminin bu konuda tekrar
degerlendirilmesi gerekliligini ortaya koymaktadir.
Egitim duzeyi ve gelir dizeyi arttikga bilgi duzeyinin
ve testleri yaptirma oraninin arttigini saptadik. Bu
acidan kisilerin kanser taramasi, taramanin anlami ve
6nemi konusunda farkindaliklarinin artirilmasi ¢ok
onemlidir. Tarama testlerini; Ne zaman? Nerede? Nasil?
yaptiracaklarinin ydnlendirilmesi saglik calisanlarinin
gorevidir. Bu amacgla saglik egitimleri dliizenlenmelidir.
Bu konuda sadece aile hekimlerinin degil onkoloji
alaninda c¢alisan her hekimin hasta ve hasta yakinlarini
bilgilendirmesi 6nemlidir.
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ABSTRACT

Objective: The pleth variability index (PVI) allows the non-invasive detection of hemodynamic
changes but is not yet commonly used in neonates. This study determined reference values for PVI
in spontaneously breathing moderate to late preterm newborns during the first 12 hours of life and
evaluate the relationship between these values and respiratory morbidity.

Methods: The study included infants born at 32-37 weeks of gestation who had good spontaneous
respiratory effort, were hemodynamically stable and were hospitalized in a tertiary neonatal intensive
care unit. PVI, perfusion index (PI), oxygen saturation, and heart rate were prospectively monitored
every 2 s for the first 12 h postnatally. Basic characteristic findings were obtained from patient records.

Results: Data from a total of 58 patients were analyzed. The mean PVI was 21+4.3% and mean Pl was
0.85%0.25%. Comparison of patients who required respiratory support (n=43) and those who received
no respiratory support (n=15) showed that the heart rate (137.5+10.6 vs.129.7+9.6, p=0.01) is significantly
higher and PI (0.8+0.2% vs. 0.920.3%, p=0.03) is significantly lower in the respiratory support group.
Moreover, PVI levels were found to be slightly higher in infants who get respiratory support (21.7£4.5%
vs.19.2+3.2%, p=0.05).

Conclusion: PVI can be successfully measured in moderate-to late preterm newborns. More extensive
studies are needed to obtain information on the clinical use of PVI, interpretation of abnormal results,
its association with neonatal morbidities, and treatment management.

Keywords: Preterm, pleth variability index, pulse oximeter

oz

Amag: Pletismografik variabilite indeksi (PVI) hemodinamik degisiklikleri non-invaziv olarak tespit
edebilen, yenidoganlarda hentz sik olarak kullanilmayan bir aractir. Bu calismanin amaci yasamin ilk
12 saati boyunca spontan soluyan iimli ve/veya gec preterm yenidoganlarda PVi icin referans degerleri
belirlenmesi ve bu degerlerin solunumsal morbiditeler ile iliskisinin saptanmasidir.

Yontem: Uclincii basamak yenidogan yogun bakim tinitesinde yatirilarak izlenen 32-37 gebelik haftalari
arasinda dogmus, spontan solunum ¢abasi iyi olan, hemodinamik olarak stabil olan bebekler dahil edildi.
Prospektif kesitsel olarak hayatin ilk 12 saati boyunca perfiizyon indeksi (Pi), PVi, oksijen satiirasyonu ve
kalp hizi; 2 saniyede bir 6l¢iim yapilacak sekilde monitorize edildi. Temel karakteristik bulgular hasta
kayitlarindan elde edildi.

Bulgular: Toplam 58 hastanin verisi analiz edildi. Ortalama PVi degeri 21%4,3, Pi degeri ise 0,85%0,25
olarak bulundu. invaziv olmayan solunum destegi gerektiren (n=43) ve hi¢ solunum destegi almayan
(n=15) hastalar kiyaslandiginda kalp hizi, sattrasyon, Pi benzer bulunurken; PVi (21,7£4,5 ve 19,2+3,2)
degeri solunum destegi alanlarda daha yuksek olmasina ragmen istatistiksel anlama ulagmadi (p=0,05).
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Sonug: PVi ilimli ve gec preterm yenidoganlarda basarili sekilde dlcilebilmektedir. PVi'nin klinik kullanimi, anormal sonuclarin yorumlanmasi,
yenidogan bebeklerde morbiditeler ile iligkisi ve tedavi yonetimi ile ilgili bilgi verecek daha genis kapsamli calismalara ihtiyag vardir.

Anahtar Kelimeler: Preterm, pletismografik variabilite indeksi, nabiz oksimetre

INTRODUCTION

Pulse oximetry has been used in neonatal monitoring for
many years. It is the most widely used non-invasive method
to monitor critically ill patients."? The signal consists of two
components, the pulsatile arterial componentand the non-
pulsatile component from other light-absorbing tissues
such as connective tissue, bone, and venous blood. Oxygen
saturation is an analysis of the pulsatile component.

The perfusion index (Pl) is a numerical measure of
peripheral perfusion derived from a pulse oximeter. The Pl
is the ratio of the pulsatile component [alternating current
(AC) to the non-pulsatile component direct current (DC)]
of light reaching the detector, expressed as a percentage
(PI=[AC/ DC] x100)2

Numerous studies have investigated Pl in neonates. The
median Pl value for healthy neonates was determined to
be 1.7% in these studies. Pl reflects changes in peripheral
blood flow, and a Pl value lower than 1.24% was shown
to be a marker for assessing the severity of neonatal
disease3

The pleth variability index (PVI) is a non-invasive and
continuous measure of the dynamic change in Pl occurring
during one or more respiratory cycles (PVI = [PImaximum
- PIminimum] / Plmaximum x 100). Today, PVI is used
to identify hemodynamic changes in adult patients, to
determine right atrium volume, and in the management of
fluid and inotropic therapy. Data on PVl values in neonates
are still scarce.

In this study, we determined reference values for PVI in
spontaneously breathing moderate to late preterm (32-37
weeks) neonates and determine the relationship between
these values and neonatal morbidities.

METHODS

This prospective, cross-sectionalstudyincludedinfantswho
were born between 32 and 37 weeks of gestation, had good
spontaneous respiratory effort, were hemodynamically
stable and were admitted to the neonatal intensive care
unit. Infants with perinatal asphyxia, sepsis, or known
cardiac or pulmonary anomalies, and those that required
inotropic therapy were excluded. The study was approved
by the Ethics Committee of Zekai Tahir Burak Maternity
and Teaching Hospital (9/2016).

In our tertiary neonatal intensive care unit, which serves
as a referral center, preterm infants are managed using
standard protocols. Infants admitted to intensive care

within the first 24 h of life receive 70-80 mL/kg electrolyte-
free fluid therapy. After hemodynamic stabilization,
enteral feeding (preferably with breast milk) is started if
not contraindicated.* Infants with a Silverman-Anderson
score of 26 are provided respiratory support starting with
non-invasive methods> Respiratory distress syndrome
(RDS) and patent ductus arteriosus (PDA) were diagnosed
according to the guidelines of theTurkish Neonatology
Association.s’

The same guidelines were used for treatment and
management.

As soon afteradmission as possible, infants were monitored
with the Masimo Radical-87® monitor, which has a program
to measure PVI. To ensure standardization, the sensor
was attached to the right lower extremity in all infants.
During the first 12 h of life, PIl, PVI, oxygen saturation, and
heart rate were measured every 2 s. Data stored on the
monitor were transferred to a personal computer using
the TrendCom data transfer program and analyzed by a
blinded researcher.

Statistical Analysis

The data were analyzed using Statistical Package for the
Social Sciences (SPSS) version 17.0 (SPSS, Chicago, IL).
Student's t-test or chi-square test was used for normally
distributed data and Mann-Whitney U test was used for
non-normally distributed data. Correlations were analyzed
using Pearson or Spearman correlation coefficients. The
results were expressed as meanistandard deviation,
median and range, or frequency and percentage. P<0.05
was considered statistically significant.

RESULTS

Data from a total of 58 infants were analyzed. The neonates
were born at a median gestational age of 34 weeks (range,
32-37) and median birth weight of 2115 g (range, 870-3900),
48 (82.7%) were born by cesarean delivery, and 30 (51.7%)
were male. Eleven (18.9%) infants were born from multiple
pregnancies, and 22 (38%) had received antenatal steroids.
PDA was detected in 5 infants (8.6%), and 3 of them
(5.1%) received medical treatment for hemodynamically
significant PDA. Seven patients (12%) were diagnosed with
RDS. Among all infants, the mean PVI was 21£4.3% and the
mean Pl was 0.85+t0.25%. The 10, 50, and 90t percentile
values for PVI were 16.6%, 19.6%, and 27%, respectively
(Table 1).
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We did not find any correlation with gestational age and
birth weight with PI, PVI, saturation, or heart rate (p>0.01).
Heart rate was weakly negatively correlated with Pl (r=-
0.35, p=0.007) and PVI (r=-0.26, p=0.04) values.

Comparison of neonates who required non-invasive
respiratory support (n=43) and those who did not receive
any respiratory support (n=15) showed that heart rate and
Pl was significantly changed in the respiratory support
group (Table 1). Moreover, PVl values were slightly higher in
the respiratory support group compared with infants who
did not obtain respiratory support (Table 2).

DISCUSSION

The results of this study demonstrate that PVI can be
measured successfully in preterm infants regardless of

Table 1. Demographic characteristics of patients

GA:; weeks, median (min-max) 34(32-37)

Birth weight, g, median (min-max) 2115 (870-3900)
ACS, n (%) 22 (38)

Male gender, n (%) 30 (51.7)

C/S, n (%) 48 (82.7)

PROM, n (%) 13(22.4)

Multiple gestation, n (%) 17 (18.9)
Surfactant treatment, n (%) 7(12)

hsPDA, n (%) 5(8.6)

Pl 0.85%£0.25

PVI 2143

GA: Gestational age, ACS: Antenatal corticosteroids, C/S: Cesarean
section, PROM: Prolonged rupture of membranes, hsPDA:
Hemodynamically significant patent ductus arteriosus, Pl: Perfusion
index, PVI: Pleth variability index, min-max: Minimum-maximum

their gestational age and birth weight. PVl was slightly
higher in infants who needed non-invasive respiratory
support compared with those who did not. This finding
may be related to decreased venous return to the heart
with positive end-expiratory pressure, as well as with
the underlying condition associated with the need for
respiratory support.

Today, devices are used to monitor the heart rate, oxygen
saturation, and respiratory rate of all infants admitted
to neonatal intensive care. Recently, Pl has also become
a routinely monitored parameter in many intensive care
units. Many studies have been published examining normal
values and the relationship between Pl and morbidities
in term and preterm newborns®? The median Pl values
in our study were similar to those reported in a previous
study investigating normal values in preterm infants.”?

In contrast to PI, PVI is an understudied parameter in
neonates, especially preterm neonates. Studies have
shown that PVlisinversely associated with cardiac preload
in adults and children and may be useful in predicting
fluid response in mechanically ventilated patients and
during surgery.*" In a study by Bagci et al.”® investigating
the effect of PVI monitoring during surgery on predicting
fluid non-responsiveness, PVIwas continuously monitored
in 29 term infants on mechanical ventilation, and the
upper limit of the reference range for PVI was found to
be 18%. The median PVI was 23% linterquartile range
(IQR), 20-25] during arterial hypotension and decreased
to 16% (IQR, 13-18) after volume replacement. The authors
concluded that PVl may be a useful indicator of volume-
responsive hypotension during surgery in neonates. In
another study including healthy term infants, the median
PVl in the first day of life was 20% and PVI values were

Table 2. Comparison of the groups who get respiratory support or not

Respiratory support (n=43) No respiratory support (n=15) <]
GA; weeks meantSD 33.9%1.6 33.9%1.4 0.92
ACS, n (%) 17 (39%) 5(33%) 0.55
Male gender, n (%) 23 (53%) 7 (46%) 078
C/S, n (%) 36 (83%) 12 (80%) 0.65
PROM, n (%) 7 (16%) 6 (40%) 0.056
MSAF, n (%) 0 1(6%) 0.25
Surfactant treatment, n (%) 7 (16%) 0 0.17
hsPDA, n (%) 5(11%) 0 0.31
SpO, 97.4%1.2 97.2%1.6 0.6
Heart rate 137.5£10.6 129.7+9.6 0.01
Pl 0.8+0.2 0.9t0.3 0.03
PVI 21.7+45 19.2+3.2 0.05
GA: Gestational age, ACS: Antenatal corticosteroids, C/S: Cesarean section, PROM: Prolonged rupture of membranes, hsPDA: Hemodynamically
significant patent ductus arteriosus, Pl: Perfusion index, PVI: Pleth variability index, SD: Standard deviation
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positively correlated with heart rate and Pl and negatively
correlated with oxygen saturation.!” Although the mean
PVI value in our study was similar to that reported in
term infants, it was not associated with any vital signs
other than heart rate. In a study by Yigit et al.2° evaluating
the effect of the delivery method on Pl and PVI values
in 125 healthy term babies, Pl and PVI values were found
to be higher in the cesarean delivery group. The authors
suggested that the high heart rate, Pl, and PVI values
observed in the cesarean group may be associated with
the more pronounced hemodynamic changes that occur
in these infants during the postpartum transition period.
Our findings of higher heart rate and PVI in infants who
required non-invasive respiratory support may be related
to the small number of patients in the group receiving
respiratory support.

In a study conducted with 45 neonates born before 29
weeks of gestation, Pl and PVI were monitored, and serial
echocardiography was performed to evaluate for PDA
during the first postnatal week. The median PVI was 22%
(18-27) and showed no change during the study period
but differed according to the ductal flow pattern. PVI was
lower in neonates with growing or pulsatile PDA compared
with those with pulmonary hypertension and closed or
closing PDA?

PVlreflects the degree of change in Pl caused by respiration
overa certain period and is therefore greatly affected by the
current state of the cardiopulmonary system. PVI enables
reliable prediction of cardiac preload responsiveness,
provided that the cardiopulmonary interaction between
respiratory cycles is stable and pressure changes in the
chest cavity are sufficiently pronounced. Therefore, the
higher PVI in infants with RDS and need for respiratory
support may have been a result of their high respiratory
rate and larger fluctuation in PI.

Study Limitations

Our study includes infants in the preterm group within a
certain week range. Although the number of patients is
the highest reported in this group, it is still a small sample
size. In our study, the relationship between PVI and other
common preterm morbidities was not examined.

CONCLUSION

To our knowledge, this study has the largest sample size,
which evaluates PVI values in hemodynamically stable
preterm infants. Further and larger studies must explain
the relationship between PVI and morbidities in preterm
neonates and determine how it can be effectively applied
in the management of these morbidities.
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ABSTRACT

Objective: The high mortality and transmission rates of Coronavirus disease-2019 (COVID-19) lead to
severe difficulties being experienced in emergency department management. This study investigated
whether the blood urea nitrogen/lymphocyte ratio (BLR) and neutrophil/albumin ratio (NAR) can
predict mortality in COVID-19 patients in the emergency department.

Methods: Four hundred sixty-one COVID-19 patients presenting to the emergency department between
March 2020 and January 2022 were included in the study. Patients’ demographic characteristics and
laboratory parameters and outcomes were recorded. The power of the data in predicting mortality was
calculated and compared with the Pneumonia Severity Index (PSI) and CURB-65.

Results: Women constituted 277 (60.1%) patients in the study, and men 184 (39.9%). The patients’ median
age was 69 (interquartile range: 20). In-hospital mortality was determined at 30.5%. ROC analysis was
performed to determine the ability of the PSI, CURB-65, the NAR, and BLR to predict mortality in
patients with COVID-19. The BLR was found to exhibit a better performance than PSI, CURB-65, and
NAR values, and to be capable of use in differentiating mortality with 64.5% sensitivity and 62.8%
specificity (p<0.05). The BLR also exhibited a high negative predictive value (80.08%) in the diagnosis
of sepsis. A negative BLR value emerged as a powerful independent variable in excluding sepsis and
predicting low mortality rates.

Conclusion: The BLR was the most accurate predictor of COVID-19 pneumonia-related critical care
requirements in this study. It is also a reliable predictor with a powerful negative predictive value for the
planned discharges from the emergency department.

Keywords: COVID-19, pneumonia, mortality, predictor

oz

Amag: Koronavirs hastaligi-2019'un (COVID-19) yiksek 6lum ve yayilma orani nedeniyle, acil servis
yonetiminde ciddi zorluklar yasanmaktadir. Biz bu nedenle acil servisteki COVID-19 hastalarinda kan Ure
nitrojeni/lenfosit oraninin (BLR) ve nétrofil/albimin oraninin (NAR) mortaliteyi tahmin edip etmedigini
arastirdik.

Yontem: Mart 2020-Ocak 2022 tarihleri arasinda acil servise basvuran toplam 461 COVID-19 hastasi
calismaya dahil edildi. Hastalarin demografik ozellikleri ve laboratuvar parametreleri ve sonlanimlari
kaydedildi. Verilerin mortaliteyi 6n gérmedeki giicli hesaplanarak Pnémoni Siddet Indeksi ‘Pneumonia
Severity Index’ (PSI) ve CURB-65 ile karsilastirildi.

Bulgular: Calismaya alinan hastalarin 277'si (%60,1) kadin ve 184’0 (%39,9) erkekti. Hastalarin medyan yasi
69 (ceyrekler arasi aralik: 20) olarak hesaplandi. Hastane i¢i mortalite mevcuttu ve orani %30,5 idi. PSI,
CURB-65, NAR ve BLR'nin COVID-19'lu hastalarda mortaliteyi ngérme yetenegini degerlendirmek icin

yapilan ROC analizinde BLR'nin; PSI, CURB-65, NAR degerlerinden daha iyi bir performans gosterdigi
ve mortaliteyi ayirt etme glciniin %64,5 duyarlilik; %62,8 secicilikle kullanilabilir oldugu hesaplandi
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(p<0,05). Bununla beraber, BLR, sepsis tanisinda, yiksek bir negatif prediktif degere (%80,08) sahipti. Sepsisin diglanmasi ve dislik mortalite
oranlarinin belirlenmesinde negatif yonll bir BLR sonucunun oldukga glicli bir bagimsiz degisken oldugu belirlendi.

Sonug: Calismamizda BLR, COVID-19 pnémonisine bagli kritik bakim ihtiyacinin en dogru tahmincisi olarak gérinmektedir. Ek olarak, BLR'nin
glcli negatif prediktif degeri acil servislerden planlanan taburculuklarin da givenilir bir éngdrtctsudur.

Anahtar Kelimeler: COVID-19, pnémoni, mortalite, prediktor

INTRODUCTION

The Coronavirus disease-2019 (COVID-19) pandemic has
taken the world by storm in a short time. Studies showed
hospitalization rates of 14% due to the viral pandemic,
intensive care admission rates of 2-5%, and mortality rates
of 2.3-5%.2

Emergency departments are the health units to which
the great majority of patients first present. High patient
numbers and prolonged care times also result in
various uncertainties in the functioning of emergency
departments. Therefore, there is a need for biomarkers
that can accurately predict the severity of COVID-19, allow
rapid patient triage and can be easily calculated in the
emergency room.

Low levels of albumin are directly associated with mortality
independently of the underlying disease? Studies have
shown longer hospital stays and higher mortality rates in
patients with low albumin levels during a presentation to
the emergency department.* Blood urea nitrogen (BUN)
levels have also been shown to be closely associated with
mortality.> BUN is one of the nitrogenous metabolism end-
products. Studies have shown that an early decrease in
lymphocytes, the most common immune cellular elements
in the peripheral circulation, is directly associated with the
severity of lymphopenia and sepsis.®’ The ratios between
these and similar markers also exhibit powerful correlation
with disease severity or selectivity. The neutrophil/albumin
ratio (NAR) is employed as a prognostic marker in patients
with pancreatic cancerreceiving palliative careand in patients
with rectal cancer®? The NAR has also been described as a
marker of mortality in patients with COVID-19.1°

This study examined the BUN/lymphocyte ratio (BLR) and
investigated its effectiveness in predicting disease severity
and mortality. To determine its correlation with disease,
we also compared it against CURB-65, Pneumonia Severity
Index (PSI) and the NAR. The results showed a powerful
correlation between the BLR and disease severity and
mortality. To the best of our knowledge, this is the first
study to evaluate the BLR in this context.

METHODS
Study Design

This retrospective observational study was performed in
the emergency department of a tertiary university hospital
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in Turkey between March-2020 and January-2022. The
demographic characteristics and laboratory parameters
of patients definitely diagnosed with COVID-19 were
subjected to analysis. The power of the data in predicting
mortality was calculated and compared with PSI and
CURB-65.

Patients and Setting

Patients aged over 18 with positive polymerase chain
reaction test results and with COVID-19 pneumonia
confirmed by computed tomography were included
in the study. Patients with medical histories of end-
stage kidney failure or chronic liver diseases, severe
pulmonary edema, active lung tumor or malignancy,
immunosuppressive patients, and patients leaving
the hospital before the conclusion of treatment were
excluded from the study.

Data Collection

Data for the patients included in the study were retrieved
from the hospital information system, Patients’ vital
parameters, demographic data, and laboratory test
results were recorded on to patient forms for statistical
analysis. Exitus and discharge were noted for patients
admitted to the COVID-19 and intensive care units.
BLR and NAR values and PSI and CURB-65 scores were
calculated and compared to determine their value in
predicting mortality.

Statistical Analysis

Meantstandard deviation and median (25% and 75%
quartiles), percentage and frequency values were
calculated for the study variables. Normality assumptions
were evaluated using the Shapiro-Wilk test. Student's
t-test was applied to evaluate differences between the two
groups were parametric test conditions were met, and the
Mann-Whitney U test when those conditions were not met.

The categorical variable in mortality was evaluated using
logistic regression analysis.

Cut-off points were evaluated using ROC analysis. The area
under the curve (AUC) values, sensitivity, and specificity
values were calculated.

P values <0.05 and p<0.001, as appropriate, were regarded
as statistically significant.
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RESULTS

A total of 1281 patients were identified, 461 of whom met
the inclusion criteria and were included in the analysis
(Figure 1).

Women constituted 277 (60.1%) patients and men 184
(39.9%). The median age of the patients was 69 (interquartile
range: 20), and the in-hospital mortality rate was 30.5%.

Increased BUN, albumin, and neutrophil values were
associated with mortality (p<0.001), whereas no association
was observed between lymphocyte values alone and
mortality (p=0.051). The patients’ clinical characteristics
are shown in Table 1.

ROC analysis was applied to determine the ability of
the PSI, CURB-65, NAR, and BLR to predict mortality in
patients with COVID-19 (Figure 2). AUC for PSI was 0.634,
and the cut-off value 110. The corresponding values are
0.600 and 1.5 for CURB-65 and 0.632 and 0.21 for NAR. An
AUC value of 0.666 was calculated for BLR, while sensitivity
and specificity cut-off values were balanced at 23. The
AUC value for the BLR exhibited a better performance
than the PSI, CURB-65, and NAR values and exhibited
64.5% sensitivity and 62.8% specificity in differentiating
mortality (p<0.05). The BLR also exhibited a high negative
predictive value in the diagnosis of sepsis (80.08%). These
results showed that a negative BLR result is a compelling
independent variable in excluding sepsis and determining
low mortality rates in clinical practice.

The scoring systems’ cut-off values and ability to
differentiate mortality were compared (Table 2). Mortality
rates were 67.4% in case of PSI 2110 and 63.8% for CURB-65.
The mortality rate was 60.1% when the NAR was calculated
at 20.21 and 64.5% when the BLR was 223. The power of
BLR to predict disease severity and mortality was similar to
those of the other parameters employed (p<0.001).

All Identified Patients
(n=1281)

Patients with laboratory (n=475)
Receiving regular dialysis with diagnoses of CRF (n=56)
— Chronic liver diseases accompanied by cirrhosis (n=24)
Pulmonary edema (n=13)
Active lung cancer (n=11)

Immunesuppressed patients (n=6)
Quitting the hospital (n=235)

Patients Included in the Analysis
(n=461)

Figure 1. Consult diagram

Odds ratios of 2.283 for PSI, 1.926 for CURB-65, 2.256 for
NAR, 3.074 for BLR, 0.975 for BUN, 1.065 for albumin, and
0.941 for neutrophil count were calculated at single variable
logistic regression analysis for mortality. Regression
analysis revealed that the change in BLR values for each
standard deviation is more significant in terms of mortality
compared to other markers (Table 3).

DISCUSSION

COVID-19 pneumosepsis has had a devastating effect on
the health system. Parameters indicative of sepsis were
particularly valuable in patient selection for the effective
use of limited hospital resources. Studies therefore
investigated several parameters showing inflammation.
Although several studies have been published in
scientific journals showing that various parameters can
identify critically ill patients, the results were insufficient
in emergency practice. This study investigated the
parameters showing sepsis using a reliable and practical
method. Variables indicative of inflammation and
inflammatory response parameters were subjected
to analysis. The severity of sepsis and high BUN levels
and lymphopenia as markers of end-organ damage
were examined. We also investigated the power of the
ratios between them to predict mortality. The BLR was
compared with traditional markers in the literature such
as CURB-65, PSI, and the BUN/albumin ratio, yielding
important findings.

The fact that traditional scores such as PSI and CURB-
65 are insufficient in clinical practice led to a significant
increase in the search for alternative algorithms during
the pandemic. Anurag and Preetam' applied the severe
community-acquired pneumonia in one study of COVID-19
and reported a powerful correlation with mortality
compared to traditional scoring systems.

Source of the
Curve

—— NAR
—— CURB-65
BLR
PSI
REFERENCE LINE
z
2
2
S
@
n
AUC Sensitivity ~ Specificity
PSI 0.634 0.674 0.525
CURB-65 0.600 0.640 0.520
NAR 0.632 0.610 0.603

BLR 0.666 0.645 0.628

0.0 0.2 04 06 08 10
1 - Specificity

Diagonal segments are produced by ties.

Figure 2. ROC analysis

PSI: Pneumonia Severity Index, BLR: Blood lymphocyte
ratio, NAR: Neutrophil/albumin ratio, AUC: Area under the
curve
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Table 1. Distributions of patients’ vital and laboratory data according to mortality and intensive care requirements

Mortality [median (IQR)]

Intensive care requirement [median (IQR)]

No Yes Total p* No Yes Total p*

Age 69 (21) 69 (19) 69 (20) 0.447 69 (20) 69 (18) 69 (20) 0.682
RR 17.5 (5) 18 (7) 18 (6) 0.107 18 (6) 18 (8) 18 (6) 0.947
SBP 130 (20) 130 (30) 130 (20) 0.306 130 (20) 130 (27) 130 (20) 0.410
DBP 77 (12) 71(10) 76 (1) 0.475 76 (10) 75(18) 76 (11) 0.803
f:n‘:zerature 36.6 (1) 36.6 (1) 36.6 (1) 0495 |366() 36.6 (1) 36.6 (1) 0397
Heart rate 84 (17) 85 (27) 84 (20) 0.810 84 (18) 87 (27) 84 (20) 0.784
SPO, 95 (4) 94 (7) 95 (5) 0.022 95 (5) 94 (7) 95 (5) 0.166
PaO, 80.2(19.10) 78 (23.50) 80 (20.8) 0.200 80.20(22) 78 (25) 80 (20.8) 0.282
pH 7.40(0.8) 7.39(0.13) 7.40(0.0) 0.028 7.40(0.09) 7.40(0.1) 7.40(0.1) 0.183
Lactate 1.7 (1) 1.6 (1.2) 1.7 (1) 0.517 1.70 (1.10) 1.60 (1.20) 1.7 (1) 0.338
BUN 22 (19) 32 (40.5) 24 (20) <0.001 | 23(18) 28 (28) 24(20) 0.021
Albumin 34 (8) 32(10) 34(8.5) <0.001 | 34(9) 34(10) 34 (8.5) 0.448
Creatinine 1.08 (0.61) 1.32(1.62) 113 (0.75) <0.001 |1.12(0.70) 1.22 (1.27) 1.13(0.75) 0.17
Neutrophil 5.83(5.73) 7.56 (6.06) 6.3 (6.14) <0.001 | 6.29(6.07) 6.90 (6.20) 6.3 (6.14) 0.243
Lymphocyte 1.31(0.92) 1.15(0.90) 1.26 (0.86) 0.051 1.23(0.88) 1.33(0.90) 1.26 (0.86) 0.439
CRP 53.50 (110.42) | 91.87 (135.58) | 65.14 (117.27) | 0.007 62.26 (115.81) | 71.75(124.63) | 65.14(117.27) | 0.960

*Student’s t-test, Mann-Whitney U test.

urea nitrogen, CRP: C-reactive protein, IQR: Interquartile range

RR: Respiration rate, SBP: Systolic blood pressure, DBP: Diastolic blood pressure, SPO,: Oxygen saturation, PaO,: Partial oxygen pressure, BUN: Blood

Table 2. Correlations between scoring systems and mortality

Mortality
No Yes P
<110 168 (52.5%) 46 (32.6%)
PSI 2110 152 (47.5%) 95 (67.4%) <0.001
Total 320 (100%) 141 (100%)
<1.5 167 (52.2%) 51(36.2%)
CURB-65 21.5 153 (47.8%) 90 (63.8%) 0.002
Total 320 (100%) 141 (100%)
<0.21 189 (59.1%) 55(39.0%)
Neutrophil/albumin 20.21 131 (40.9%) 86 (61.0%) <0.001
Total 320 (100%) 141 (100%)
<23 201 (62.8%) 50 (35.5%)
BUN/lymphocyte 223 119 (37.2%) 91 (64.5%) <0.001
Total 320 (100%) 141 (100%)

PSI: Pneumonia Severity Index, BUN: Blood urea nitrogen

Neutrophils and lymphocytes are chemotactic agents
of the immune system and important inflammatory
markers. Blood levels indicate the strength of the host
defense against pathogenic micro-organisms and the
effectiveness of the immune system.? Neutrophil and
lymphocyte elevation, particularly in the early period,
are associated with the severity of sepsis3* However, a
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negative correlation is observed in exacerbated sepsis
and shock?® Studies of COVID-19 pneumonia have also
noted this negative correlation. Eastin et al." reported
lymphopenia in 83.2% of the 1099 patients in their study.
However, Vincent et al'? reported that lymphopenia
in patients hospitalized due to COVID-19 infection is
proportional to the severity of the disease. Our clinical
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Table 3. Logistic regression analysis for mortality prediction
B o OR 95% Cl for OR
Lower Upper

PSI 0.825 0.000 2.283 1.508 3.456
CURB-65 0.656 0.002 1.926 1.281 2.895
Neutrophil/albumin 0.814 0.000 2.256 1.504 3.383
BUN/lymphocyte 1123 0.000 3.074 2.034 4.645
BUN -0.025 0.000 0.975 0.967 0.983
Albumin 0.063 0.000 1.065 1.032 1.100
Neutrophil -0.061 0.001 0.941 0.908 0.975
PSI: Pneumonia Severity Index, BUN: Blood urea nitrogen, Cl: Confidence interval, OR: Odds ratio

observations in this study showed that the lymphocyte
count was negatively correlated with disease severity and
mortality (p=0.051).

A decrease in albumin levels is an important risk factor
for mortality independently of the underlying disease.”?
In their multi-center study, Violi et al”® reported that
low albumin levels were associated with mortality
in COVID-19 sepsis. Li et al' described a persistent
decrease in albumin levels as an important marker in
identifying critical patients. Similarly, in this study, mean
albumin levels were significantly lower in the exitus
group compared with the discharged patients (p<0.001).
In another study of COVID-19, Varim et al.”® investigated
the relationship between increased neutrophil and
decreased albumin values and mortality and described
the NAR as an independent predictor of mortality. Our
results are consistent with these finding.

Previous recent studies have associated BUN elevation
with poor prognosis in patients diagnosed with
pneumonia® Shen et al? reported that an increase in
BUN levels in COVID-19 sepsis was correlated with end
organ damage, septic shock, and severity of the disease.
Liu et al'® determined a positive correlation between
the BUN-creatinine ratio and mortality in COVID-19 and
emphasized that increased BUN levels were directly
associated with mortality. Similarly, in this research,
persistent impairment in BUN levels was associated with
the likelihood of mortality and showed the severity of the
disease (p<0.001).

This study analyzed the relationship between the BUN-
lymphocyte and NARs, with mortality and disease severity.
Both variables emerged as important determinants of
mortality. We found that the BLR in particular can provide
effective prediction of mortality in patients infected with
COVID-19. Additionally, considering the powerful negative
predictive value of the BLR, we obtained a strong score
permitting the identification of non-critical patients in the

emergency department. Due to the negative correlation
between BUN and lymphocyte values, the BLR emerged
as a reliable and easily calculated biomarker. Regression
analysisshowed thatthe BLRis of greatervaluein predicting
disease severity than the NAR, PSI, and CURB-65.

Study Limitations

The principle limitation of this study lies in its single-center
and retrospective design. Patient data were recorded on
the basis of their initial presentations. However, these
dynamic parameters will probably fluctuate depending
on the severity of the disease and response to treatment.
Although the results are reliable, multicenter studies with
larger samples are needed to generalize the results.

CONCLUSION

Compared to the NAR, CURB-65, and PSI scores, the BLR
appears to be the most accurate predictor of COVID-19
pneumonia-related intensive care requirement and
mortality. Additionally, the powerful negative predictive
value of BLR is also a reliable predictor of planned
discharge from the emergency department. This research
is a pioneering study as the first to investigate the BLR in
COVID-19 patients and to compare the NAR with CURB-65
and PSl in predicting in-hospital mortality.
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makine dgrenmesi ydntemlerini kullanarak referans araliklarinin belirlenmesi amacglanmistir.

Yéntem:2018-2019-2020 yillarinda Dokuz Eylul Universitesi Merkez Laboratuvari’'nda caligilan, yenidogan Sorumlu Yazar/
dénemine ait inorganik fosfor, kalsiyum, kreatinin, neonatal bilirubin, tGre azotu testlerine ait sonuclar
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algoritmalar, ylUksek miktarda veri depolamayl saglayan veri tabanlari, referans araliklarinin
belirlenmesi icin cagdas bir ¢ozim gelistirme imkani sunmaktadir. Bu calismada, referans araliklarinin
hesaplanmasinda temel basamak olan yas araliklarini yiksek cézinurlukte belirleyebilen, matematiksel
ve istatistiksel temellere dayanan, denetimsiz makine 6grenme algoritmasi ¢6zimui sunulmustur.
Calismada gelistirilen algoritmik yontemi kullanarak her laboratuvar kendi populasyon ve analitik
yontemlerine uygun referans araliklarini kolay, hizli, gtivenli ve ekonomik bir sekilde hesaplayabilecektir.
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ABSTRACT

Obijective: Due to the difficulties in determining reference intervals with conventional methods, it
determines them using modern machine learning methods.

Methods: The results of the newborns' inorganic phosphorus, calcium, creatinine, neonatal bilirubin,
and urea nitrogen tests, which were studied in the Dokuz Eylul University Central Laboratory for
the years 2018-2019-2020, were obtained from the hospital database. The unsupervised machine
learning algorithm we developed calculated test-specific age intervals and related reference
intervals.
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Results: It was determined that the unsupervised machine learning method we developed is a new, contemporary alternative to indirect methods
for determining reference intervals. With this method, the age ranges in which the test results showed significant variability were found in a high-

resolution test-specific manner.

Conclusion: Increases in computer processing power, new original artificial intelligence and machine learning-based algorithms, and databases
that store large amounts of data offer a contemporary solution for determining reference intervals. In this study, an unsupervised machine learning
algorithm solution based on mathematical and statistical foundations, which can determine age ranges, which is the basic step in the calculation
of reference intervals, with high resolution is presented. By using the algorithmic method developed in the study, each laboratory will be able to
calculate reference intervals suitable for their population and analytical methods in an easy, fast, safe, and economical way.

Keywords: Machine learning, reference intervals, newborn, electronic patient records, overlapping normal distributions

GIRiS

Saglikli bireylerin  biyokimyasal degerlerinin dagilimi
referans araliklari olarak ifade edilir. Referans araliklar
kavrami ilk olarak 1969 yilinda Klinik Laboratuvar Tibbi
Kongresi'nde Grasbeck ve Saris'tarafindan ortaya atilmistir.
Referans araliklarinin  belirlenmesi  klinik biyokimya
alaninda c¢ok o6nemlidir. Laboratuvar test sonuglari,
hekimlerin tani ve tedavi slreclerine yardimci olacak
nesnel veriler saglar. Referans araliklarinin belirlenmesine
iliskin tavsiyeler, Uluslararasi Klinik Kimya Federasyonu
(IFCQ) tarafindan alti bolum halinde yayinlanmistir?” Bu
alti pargali referans araligi belirleme tavsiyelerinde IFCC,
bolgesel farkliliklar, populasyon farkliliklari ve laboratuvar
farkliliklari nedeniyle her laboratuvarin kendi referans
araligini belirlemesini énerir. Ancak Clinical and Laboratory
Standards Institute (CLSI) yonergelerinde belirttigi klasik
yontemlerle her laboratuvarin kendi referans araligini
belirlemesi ¢cok maliyetli ve zordur® CLSI referans aralig
belirlemek icin her bir alt gruba ait en az 120 referans birey
olmasini 6nermektedir. Bu bireylerin akut ya da kronik bir
rahatsizliginin olamamasi, herhangi bir ilag, alkol, sigara
kullanmiyor olmasi gerekmektedir? Ozellikle pediatrik
grupta ebeveynlerden onam alinmasinin gugliglinden
dolayi gédnulli referans bireyin bulunmasi oldukga zordur.

Hali hazirda kullanilan referans araliklarinin  buyuk
cogunlugu erigkin yaslar kapsamaktadir. Cocukluk ¢agina
ait referans araliklari ¢cok az ve kisitlidir. Birgok kit Ureticisi
kit prospektisinde ¢ocukluk dénemi igin referans aralig
bilgisi vermemektedir ya da kisitli bir yas araligl icin
vermektedir. Cocuklar icin daha ¢ok klinik ya da laboratuvar
textbooklarda yer alan degerler kullanilmaktadir. Cocukluk
dénemi referans araliklarinin belirlenmesi konusunda The
Canadian Laboratory Initiative on Pediatric Reference
Intervals (CALIPER)’ basta olmak Uzere degisik calisma
gruplart calismalar yUritmektedir. Ancak bu calismalar
uzun yillar alan maliyetli calismalardir. Ayrica buradan
¢tkan verilerin klresel olarak baska toplumlara, farkli kit ve
analizorlerden elde edilen sonuglara uygulanmasi uygun
olmayabilir.

Maalesef cocukluk yas dédnemine ait referans araliklarinin
bulunmamasindan dolayl laboratuvarlar test sonug
raporlarinda cocuklar igin referans arali§l alanini bos
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birakmakta ya da eriskin referans araliklar ile rapor
etmektedir. Bu durum klinisyenler icin yaniltici veya eksik
bilgi olusturmakta, teshis ve tedavi sureglerini olumsuz
yonde etkileyebilmektedir.

Bir teste ait referans araliklari genellikle yasa ve cinsiyete
gore gruplandirilarak yayinlanir. Hali hazirda yapilan
cocukluk c¢agina ait referans araligi calismalarinda
yas araligi kirilimlar gelisme evreleri dikkate alinarak
ayristirilmakta ya da tim yaslar birlikte tek bir yas grubu
olarak ele alinmaktadir. Cocukluk déneminin tamamini tek
bir referans araligiyla degerlendirmek bircok testicin dogru
degildir. Hatta gelisme evrelerine gore yapilan yas kirilimlari
da yetersiz olabilmektedir. CLSI, her testin fizyolojik
ozelliklerine gore farkli alt yas kirilimlarinin olabilecegini,
bu nedenle alt kirilimlarin teste spesifik belirlenmesi
gerektigini belirtmektedir® Alt kirilimlarin birbirlerinden
farkli olup olmadigini belirlemek icin Harris ve Boyd™ v
ve Lahti ve ark/nin™?2 &énerdigi yontemler bulunmaktadir.
Ancak bu konuda bir konsensus bulunmamakta olup, CLSI
bu alanda daha ileri calismalara gereksinim duyuldugunu
belirtmektedir®

Makine 6grenimi, bilgisayar programlarinin deneyimyoluyla
otomatik olarak gelismesini saglayan ve belirli verilerden
genel yasalari otomatik olarak c¢ikaran algoritmalar
inceleyen bilgisayar bilimi alanidir® Makine 6grenimi ve
yapay zeka kavramlar siklikla birlikte kullanilir ancak
makine &grenimi yapay zekanin bir alt dalidir. Makine
6grenimi algoritmalari, istatistiksel ve matematiksel
yontemler kullanarak siniflandirmalar veya tahminler yapar.
Makine 6grenimi algoritmalari, denetimli (supervised),
denetimsiz (unsupervised) ve pekistirmeli (reinforcement)
olarak Uge ayrilir. Denetimli 6grenme algoritmalari hem
girdileri hem de istenen ciktilari iceren bir veri kiimesinin
matematiksel bir modelini olusturur. Bu makine 6grenimi
paradigmasinda, modeli egitmek icin kullanilan egitim
verilerinin 6nceden etiketlenmesi gerekir. Denetimsiz
makine 6grenimi paradigmasi, yalnizca girdilerden olusan
etiketlenmemis verileri kullanir. Denetimsiz makine
6grenimi algoritmalari, insan mudahalesi olmadan gizli
kaliplari veya veri gruplarini kesfeder. Veri noktalarinin
uzakliklarini,  komsuluk iliskilerini ve yogunluklarini
kullanarak veriler hakkinda ¢ikarimlarda  bulunur.
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“Principal Component Analysis”, “Hierarchical’, “K-means”
ve “Gaussian Mixture Model” (CMM) siklikla kullanilan
denetimsiz makine 6grenmesi algoritmalaridir. Pekistirmeli
6grenme ise, deneyimlerden 6grenerek ve performansini
iyilestirerek cevresini otomatik olarak kesfeden, geri
bildirime dayali bir 6grenme paradigmasidir. Pekistirmeli
6grenmede, denetimli 6grenmedeki gibi etiketli veri
yoktur ve sadece deneyimden &grenilir.

Bu calismada temel amag, makine &grenmesi
algoritmalarinin laboratuvar tibbina uygulanarak referans
araliklarinin hesaplanabilecegini gostermektir. Bu amacla
denetimsiz makine &grenmesi algoritmasi ile hastane
verileri  kullanilarak her hastanenin kendi referans
araligini belirleyebilecegi ¢cagdas bir ydntem sunulmustur.
Calismanin ilk asamasinda yas araligr kinlimlarinin
denetimsiz  makine 06grenmesiyle otomatik olarak
belirlenmesi, daha sonra her bir yas araligi kirlimi icin
referans araliklarinin hesaplanmasi hedeflenmistir.

YONTEM

2018-2019-2020 yillarinda  Merkez  Laboratuvari'nda
calisilan, 1-28 gunliuk bebeklere ait laboratuvar test
sonuclari hastane veri tabanindan alinarak retrospektif
olarak incelendi. Yenidogan dbéneminde bebeklerde
siklikla takip edilen bes test secildi. Bunlar; serumda
inorganik fosfor, kalsiyum, kreatinin, Ure azotu ve plazmada
neonatal bilirubindir. Laboratuvar bilgi yonetim sistemi
veri tabanindan laboratuvar uzmani tarafindan onaylanmis
klinise rapor edilmis veriler, hasta kimlik bilgileri
anonimize edilerek; hastanin dogum tarihi, testin yapilis
tarihi, hasta cinsiyeti, test adi, test sonucu ve test birimi
olarak alindi. Rapor edilebilir aralik disindaki sonuclar,
yasamla bagdasmayan ug¢ sonuglar calismadan cikarildi.
Klinik pratikte yenidogan doénemde cinsiyet farkliligi
dikkate alinmadigindan erkek ve kizlara ait sonuglar
birlikte degerlendirildi. Yenidogan ddneminde annenin
kadin dogum servisindeki yatis kaydindan dolayi, bebekler
de bilgi sisteminde yatan hasta olarak gérinmektedir. Bu
sebeple yenidogan dénemi hem servis hem de poliklinik
basvurularrigerdiginden, sonuglarda servis poliklinik ayrimi
yapilmadi.

inorganik fosfor, kalsiyum, kreatinin, Ure azotu testlerine ait
sonuclar orijinal kitiyle Beckman-Coulter AU5800 (Japon)
otoanalizérinde Uretilmistir. Neonatal bilirubin testine ait
sonugclar Apel BR 5000 N (Japon) bilirubinmetre cihazinda
Uretilmistir. Calismayi kapsayan g yillik strecte cihaz ve
yontemlerde degisiklik olmamistir.

Klinik pratikte referans araliklari yas ve cinsiyet farkliliklari
dikkate alinarak kullanilmaktadir. Yas ve cinsiyete
gbre alt popuUlasyonlari dogru belirlemek referans
araligl calismalarinin kritik adimidir. Calismamizda alt

populasyonlarin belirlenmesi bir kimeleme problemi
olarak ele alinmistir. Kimeleme problemleri denetimsiz
makine oOgrenimi algoritmalariyla etkili bir sekilde
¢ozUlebilmektedir. “K-means”, ayni kimedeki noktalar
arasindaki ortalama mesafenin karesini en aza indirmeyi
amaclayan, yaygin olarak kullanilan bir kimeleme
algoritmasidir> GMM, K-means algoritmasinin daha
sofistike bir versiyonudur. GMM'de verilerin “k” adet
normal dagilimin karsimi oldugu varsayilir!® Her bir
kimenin normal dagilim o6zelligi gbdstermesi referans
araligi verileri icin de uygundur. Ancak “K-means” ve
GMM algoritmalarinda baslangicta kag¢ tane kime
aranacagl secilmek zorundadir. “K-means” ve GMM
ile ilgili baska bir kisit ise ayni yasa ait sonuglarin
farkli kiimelere ait olabilmesidir. Bu durum, referans
araliklarinin  klinik  pratikteki kullanimina uygun
degildir. Bir diger kimeleme algoritmasi olan Hiyerarsik
Kimeleme, baslangicta her veri noktasini ayri bir kime
olarak ele alip, her adimda benzer nesneleri gruplayarak
ilerleyen bir algoritmadir. Gruplandirma, her grubun
diger gruptan farkli oldugu ve her gruptaki nesnelerin
birbirine benzedigi asamada sona erer!” Baslangicta
kiime sayisi belirtme zorunlugunun olmamasi ve
kiimelerin  kirilimlarinin  yasa gbére belirlenmesine
imkan saglamasindan dolayr calismamizda Hiyerarsik
Kimeleme Algoritmasi tercih edilmistir. Algoritmanin
adimlari asagidaki gibidir:

Adim 1: Sonuglari yas bazinda maksimum sayida kiimeye
ayir.

Adim 2: YUz yirmiden az sonug olan ktmeyi bir sonraki
kimeyle birlestir.

Adim 3: Her kiime icin Tukey® metodunu kullanarak ug
degerleri temizle.

Adim 4: Her kiime icin Kolmogorov-Smirnov yénetemi'
kullanilarak normalite testi yap.

Adim 5. Tum kimeler normal dagilim gdsteriyorsa
Adim 7'ya gec. Normal dagilmayan kimelere Box-Cox?°
transformasyonu uygula, Tukey metoduyla ug¢ degerleri
temizle Kolmogorov-Smirnov ydnetemi  kullanilarak
normalite testi yap.

Adim 6: Tum kimeler normal dagilim gdsteriyorsa Adim
7'ya gec. Normal dagilmayan kiimeler varsa veriler uygun
degil. Algoritmayi sonlandir.

Adim 7: Her kUmenin ortalama ve standart sapma
degerlerini hesapla.

Adim 8: ilk glinden baslayarak son giine kadar her bir
kiimenin bir sonraki kimeyle benzerligini Normal
Dagilimlarin Ortlismesi yéntemiyle? hesapla.
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Adim 9: Maksimum benzerlik gésteren ardisik iki kimeyi
belirle.

Adim 10: Maksimum benzerlik gosteren ardisik iki kiimenin
benzerligi %95ten yuksekse bu iki kimenin sonuclarini
birlestir. Yeni kUmenin ortalama ve standart sapma
degerlerini hesapla.

Adim 11: Adim 8, 9, 10'u benzerlik %95'ten ytksek oldugu
surece tekrar et. Aksi durumda algoritmay! sonlandir.
Bulunan kumeleri referans araliginin yas kirilimi olarak
kabul et.

Adim 12: Her kime igin alt sinir 2,5; persentil, Gst sinir 97,5.
persentil olacak sekilde referans araliklarini belirle.

Algoritmanin birinci adiminda, ¢calismamizda 0-28 gtnlik
bebeklere ait sonucglari kullandigimiz icin en ytksek yas
¢ozUunurliglt 1 gun olarak kabul edilmistir. Bu ytzden
kiimeler giin giin olacak sekilde ayrilmistir. Uclinci
adimdaki Tukey metodu, dérdtinct adimdaki Kolmogorov-
Smirnov metodu ve besinci adimdaki Box-Cox metodu
icin, python scipystats®? kutlphanesi  kullanilmistir.
Sekizinci adimda kullanilan Normal Dagilimlarin OrtU§mesi
yontemi, iki normal dagilim egrisinin Ust Uste drtisme
ylzdesini hesaplar. Bu yéntemi uygulayabilmek igin iki
dagilimin ortalamalari (M1 ve M2) ve standart sapmalari
(SD1 ve SD2) bulunur. Gunlerden daha kicgUk standart
sapmaya sahip olan SDI, digeri ise SD2 olarak etiketlenir.
Gunler arasindaki ortismenin ytzdesini bulmak igin
Sekil 1'de yer alan nomogram kullanilir. Bu nomogramda
x-ekseninde ortalamalar arasindaki normalize edilmis
mutlak mesafe (IM2- MI|/SDI), y-ekseninde ise standart
sapmalarin orani (SD2/SDI) yer almaktadir. Nomogram
kullanilarak iki kirllim arasindaki tst Gste 6rtiismenin orani
ylizde olarak ifade edilir?’ Normal Dagilimlarin Ortiismesi
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Sekil 1. Normal dagilimlarin értiismesi nomogram
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hesabi icin “python statistics” kUtlphanesinin “overlap
fonksiyonu kullanilmistir?2® Baslangicta her kimenin
normal dagildigini kontrol ettigimiz igin, onuncu adimdaki
birlestirme islemi sonrasinda ortaya ¢ikan yeni dagilimin,
Cramer’in normal dagilim i¢in ayristirma teoremine gore
normal dagilmasi beklenir. Cramer'in teoremi, bagimsiz
normal dagiimli rasgele degiskenler €l, €2 verildiginde,
bunlarin toplamlarinin da normal dagilim gosterdigini
soyler.?

Bu algoritma Python 3.9 programlama dili kullanilarak
gelistirilmistir. Intel(R) Core(TM) i7-10750H 2.6 0GHz islemci,
16 GBRAM, 256 GBSDD sabit disk donanimi Gizerinde her bir
testin referans araligl ortalama 3,5 dakikada hesaplanmistir.

BULGULAR

inorganik fosfor testi icin 1892 erkek, 1440 kiz yenidogana
aittoplam 3332 test sonucu algoritmaya sunuldu. Algoritma,
test sonuclarinin 1-28. glin olarak tek bir yas kirilimina ait
oldugunu belirledi. Bu yas araligina ait referans araliklari
Tablo 1'de verilmistir.

Kalsiyum testi icin 2428 erkek, 1849 kiz yenidogana ait
toplam 4277 test sonucu algoritmaya sunuldu. Algoritma,
test sonuclarinin 1-28. glin olarak tek bir yas kirilimina ait
oldugunu belirledi. Bu yas araligina ait referans araliklari
Tablo 1'de verilmistir.

Kreatinin testi icin 2270 erkek, 1741 kiz yenidogana ait
toplam 4011 test sonucu algoritmaya sunuldu. Algoritma,
test sonuglarinin 1-2. giin, 3-5. glin, 6-11. glin, 12-14. giin, 15-
16. glin, 17-24. glin, 25-28. glin olarak 7 farkli yas kirilimina
ait oldugunu belirledi. Bu yas araliklarima ait referans
araliklari Tablo 1'de verilmistir.

Neonatal bilirubin testiicin 3782 erkek, 2808 kizyenidogana
ait toplam 6590 test sonucu algoritmaya sunuldu.
Algoritma, test sonuglarinin 1. gtin, 2. gtin, 3. glin, 4-28. glin
olarak 4 farkli yas kirllimina ait oldugunu belirledi. Bu yas
araliklarina ait referans araliklari Tablo 1'de verilmistir.

Ure azotu testi icin 2227 erkek, 1719 kiz yenidogana ait
toplam 3946 test sonucu algoritmaya sunuldu. Algoritma,
test sonuclarinin 1. gtin, 2-11. gtin, 12-26. gin, 27-28. gin
olarak 4 farkli yas kirllimina ait oldugunu belirledi. Bu yas
araliklarina ait referans araliklari Tablo 1'de verilmistir.

TARTISMA

Laboratuvarsonuclarihastaliklarin degerlendirilmesinde
tipta cok dnemli bir yere sahiptir. Ancak test sonuclari
tek basina yeterli bilgiyi saglamamaktadir. Bu nedenle
sonuclar referans araliklari ile birlikte rapor edilir.
Referans araliklari, hastanin yas, cinsiyet gibi demografik
bilgileri ile eslestirilerek rapor edilmelidir?® Farkl
demografik &zelliklere sahip populasyonlar igin ayri
ayri referans aralig belirleme calismalari yapilmalidir.
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Bunun icin oncelikle alt populasyonlar belirlenmeli
daha sonra her populasyona ait en az 120 saglikli
bireyden alinan &rneklerin calisilmasi gerekmektedir.
Direkt yontem olarak bilinen bu calismayi her test icin
yapmak oldukga zor ve maliyetlidir. Direkt ydntem
kullanilarak yapilan referans araligi calismalari daha
cok erigskin populasyona ait olup, pediatrik yas gruplari
icin referans araligl calismalari oldukc¢a kisitli sayidadir.
Bu durum ozellikle pediatrik hastalarin sonuclarinin
degerlendirilmesinde eksiklik ve hatalara sebep
olabilecektir. Pediatrik yas gruplar icerisinde de
ozellikle yenidogan dénemi icin yapilan referans aralig
calismalari daha da azdir. Klinik pratikte siklikla Nelson
Textbook of Pediatrics?® (Nelson) kitabinin yayinladigi
referans  araliklarinin  kullanildigl  gérilmektedir.
Yayinlanmis pediatrik referans araliklarinin pratikte
kullanimindaki temel sorun, sonuglarin farkli toplum,
etnisite, analizbr ve Kkitlerden elde edilmesinden
dolayl kuresel olarak kullanilamamasidir. Tablo 2'de
Nelson kitabinda, Tablo 3te CALIPER calismasinda
verilen yas araliklari ve referans degerlerin itibariyle

birbirinden farklilastigl gérulmektedir. Bu sorunlardan
dolay! IFCC her laboratuvarin kendi referans araliklarini
belirlemesini  tavsiye etmektedir.  Gelistirdigimiz
¢o6zUm her laboratuvarin gegmis verilerini kullanarak,
kendi hasta populasyonuna, kendi analizér ve Kitine
uygun referans araligini kolaylikla belirlemesine imkan
saglayabilecektir.

Referans araligi belirlemek icin altin standart olarak
kullanilan direkt yontemin zorluklarindan dolayi, hastane
veya laboratuvar veri tabanindan elde edilen retrospektif
veriler ile referans araliklarinin belirlenmesi icin indirekt
yéntem kullanilmaktadir. indirekt yonetim kullaniminda
dikkat edilecek hususlar IFCC tarafindan rapor edilmistir.?’
Yapmis oldugumuz calisma da indirekt referans aralig
belirleme ydntemlerinden biridir. indirekt yéntemlerin
direkt yontemlere goére temel avantajlar, surecglerin
daha hizli ve ucuz olmasi, bireylere invaziv bir girisim
gerektirmemesidir, ancak veriler icerisinde hasta kisilere
ait sonuclarin olmasi bir kisittir. Tani kodlari, patolojik
sonuglari belirlemek icin kullanilan araglardan biridir.

Tablo 1. Denetimsiz makine 6grenmesi ile belirlenen yenidogan yas kiritimlari ve referans araliklari

Giinler
Testler 1 2 3 4-5 12-14 15-16 17-24 25-26 27-28
Fosfor,
inorganik )
[serum] 3,04-8 41
(mg/dL)
Kalsiyum
[serum] 7,03-11,31
(mg/dL)
Kreatinin
[serum] 0,44-1,32 0,33-1,38 0,23-1,38 | 0,22-1,25 | 0,19-1,39 | 0,16-1,11 | 0,14-0,92
(mg/dL)
Neonatal
bilirubin

2,68-1331 |3,7-14,9 | 4-18,72 4,03-18,7
[plazmal
(mg/dL)
Ure azotu
[serum] 4,79-28,15 | 3,17-34,6 2,9-34,7 2,64-23,8
(mg/dL)
Tablo 2. Nelson yenidogan referans araliklari

Giinler

Testler 1 3 | 4-5 6-7 | 8-28
Fosfor, inorganik [serum] (mg/dL) 4,8-8,2 N/A*
Kalsiyum [serum] (mg/dL) 9-10,6 1712 [N/A* [9-10,9 | N/A*
Kreatinin [serum] (mg/dL) 0,3-1
Neonatal bilirubin [plazmal (mg/dL) <6 ‘ <12 <10
Ure azotu [serum] (mg/dL) 3-12
*N/A: Yayinlanmamis
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Tablo 3. CALIPER yenidogan referans araliklari

Giinler
Testler 1-14 15-28
Fosfor, inorganik [serum] (mg/dL) 5,57-10,52 | 4,77-8,42
Kalsiyum [serum] (mg/dL) 8,54-10,98
Kreatinin [serum] (mg/dL) 0,42-1,05 | 0,32-0,53
Fl:;/n::;ll bilirubin [plazmal 019-166 | 0,05-0,68
Ure azotu [serum] (mg/dL) 2,8-22,96 |3,36-16,8
CALIPER: The Canadian Laboratory Initiative on Pediatric Reference
Intervals

Ancak Ulkemizde bu kodlar hastaligi tanimlamaktan
ziyade faturalama ve test istemini yapabilmek icin 6n
kosul olarak kullanilmaktadir. Bu durum hatali hastalik
kodlarinin secilmesine sebep olmaktadir. Calismamizda
da dogru hastalik kodlari secilmedigi icin patolojik
sonuclar dislanamamistir. Patolojik sonuclar algoritmanin
calisma prensibinde degisiklise neden olmamistir, ancak
gelistirilen yéntemin klinik calismalari yapilirken indirekt
yontemler icin 6nerilen dislama kriterlerinin uygulanmasi
daha uygun olacaktir.

Gerek direkt gerekse indirekt yontemlerin ortak eksikligi
referans araligl belirlenecek alt populasyonlarinin
yas araliklarinin seciminin zorlugudur. CLSI her testin
kendine 06zgl fizyolojik Ozelliginden dolayr farkli yas
kirllimlarina sahip oldugunu, yas kirilimlarinin teste 6zel
belirlenmesi gerektigini belirtmektedir® Yani tim testlere
genellenebilecek ortak bir yas kirilimi varsayimi yapmak
dogru degildir. Ornegin; Tablo 3te yer alan CALIPER
calismasina ait referans araliklari incelendiginde, neotanal
dénemdetimtestlerin1-14.glinve15-28.glin olarak sabit bir
yas araligi ile yayinlandig gérilmektedir. Bu durum gergek
yasamla bagdasmamaktadir. Oysa ki Nelson'in yayinladigi
referans araliklarinda her teste 6zgu farkli yas kiritimlarinin
oldugu Tablo 2'de gortlmektedir. Calismalar arasindaki bu
farkliliklar referans araliklarinin etkin kullanilmasinda sorun
yaratmaktadir. Calismamizda, bu eksikligi gidermek icin
hastane verileri Uzerinde denetimsiz makine 6grenmesi
yontemiyle yas kirillimlarinin dogru ¢coézuntrlikte belirleyen
bir algoritma gelistirilmistir. Boylece her teste 6zgU, testin
sonuglarinda anlamli degisikliklerin oldugu gercek yasamla
uyumlu yas araliklari belirlenebilmistir. Ornegin Tablo 1'de
kreatinin, Ure azotu ve neonatal bilirubin testleri birden
fazla yas kirilimina sahipken, inorganik fosfor ve kalsiyum
testleri ise tek bir yas kirlimina sahiptir. Yas kinlimindaki
bu farkli ¢éztnurluklerin etkinliginin dogrulanmasi igin
retrospektif ya da prospektif klinik calismalara ihtiyag
vardir.

Klinik laboratuvarlarda daha c¢ok kit ve analitik
sistem Ureticilerinin tedarik ettigi referans araliklar
yaygin olarak kullanilmaktadir. Ureticiler bunu kendi
yaptiklari calismalara ya da literaturdeki calismalara
dayandirmaktadirlar. Her iki durumda da bazi yas
araliklarricin referanslar verilmemektedir, yani bosluklar
bulunmaktadir. Bu durumda laboratuvarlar Gg¢ farkl
¢oézimle bu eksikligi gidermeye c¢alismaktadirlar.
Bunlar; ilgili yas araligina ait referans degerin rapor
edilmemesi, farkli bir yas araligina ait degerin rapor
edilmesi ve farkli kaynaklardaki referans araliklar ile
kombine kullanilmasi seklinde karsimiza c¢ikmaktadir.
Ancak bu ¢dzlmlerin tamami sonuglarin dogru ve etkin
degerlendirilmesinde uygunsuzluk olusturmaktadir.
Referans araliklarindaki bosluklar ve uygunsuzluklar,
hekimlerin kafa karisikligina sebep olmasinin yaninda,
online ya da cikti olarak sonu¢ raporuna bakan
ebeveynlerde sonuglarin  normal olup olmadigl
hakkinda merak, endise ve panige sebep olabilmektedir.
Ornegin Tablo 2'de pediatristlerin temel basvuru kitabi
olan Nelson'da verilen referans araliklarinda da bu
tir bosluklarin oldugu goértlmektedir. Bu bosluklarin
nasil doldurulacagl bir tartisma konusudur. Klinik
degerlendirmede bu eksiklik test sonucunun hatali ya
da eksik yorumlanmasina neden olabilir. Oysa ki bizim
calismamizda tanimsiz yas araliklarinin bulunmamasi,
test sonuclari degerlendirilirken hatali ya da eksik
yorumlarin olusmasina engel olacaktir (Tablo 1).

Neonatal bilirubintestine ait bulgularincelendiginde (Tablo
1), yas kiritimlarinin Tablo 2'de yer alan Nelson kitabina ait
yas kirlimlari ile benzerlik tasidigr gérilmektedir. Ancak
referans araligi degerleri karsilastirildiginda, birinci glinden
sonras! icin farkliliklar gbze c¢arpmaktadir. Bunun olasi
sebebi birinci glinden sonraki sonuclarin yenidogan sariligi
sUphesiyle takip edilen bebeklere ait olmasidir. Bu durum
indirekt referans araligl belirleme ydntemlerinin genel
sorunu olup, daha buyuk veri kullanilarak ve teste 6zgu
dislama kriterleri uygulanarak ¢ozulebilir.

Bu calismada en kiUgUk yas kirilimi 1 glin olarak alinmig
olup, her bir gune ait dagiimlar incelenerek, birbirine
komsu olan yas kirilimlarinin ayni populasyona ait olup
olmadigl belirlenmistir. Yuzde 95'in lUzerinde benzerlik
gdsteren kiriimlar birlestirilmis, altinda olanlar ise ayri
bir yas kirilimi olarak ayristirilmistir. Bu ¢alismada, farkl
yas kirilimlarinin temsil ettigi populasyonlarin benzerligi,
literaturde “normal dagiim egrilerinin  ortismesi”
(overlapping normal distributions) olarak adlandirilan
istatistiksel yontem ile test edilmistir. Tip alaninda normal
dagilim egrisine sahip iki populasyonun, érnegin deney
ve kontrol grubunun sonuglarinin farkli olup olmadigina
karar verebilmek icin “T testi” yaygin bir sekilde
kullanilmaktadir. T testinde farkliigin anlamlligi “p degeri”
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ile ifade edilirken, bizim c¢alismamizda kullandigimiz
yéntemde ise értismenin (benzerligin) orani ylzde olarak
ifade edilmektedir. Yani, her iki ydbntem de populasyonlar
arasinda fark olup olmadigini test etmektedir. Bu
calismada “normal dagilim egrilerinin értismesi” yontemi
tercih edilmistir?

Calismamizin olgu grubu yenidogan evresi oldugu icin
cinsiyet farkliliklari dikkate alinmadi. Referans araliklari tek
boyutta sadece yasa gore ayristirildi. Cinsiyet farkliliklarinin
6nemli oldugu durumlarda verilerin kiz ve erkekler icin ayri
ayri analiz edilmesi gerekmektedir.

Calismanin Kisituliklari

Calismamizda hastane veri tabanindan elde edilen
laboratuvar sonuclarinin hem saglikli hem de hasta
bireylere ait olmasi temel bir kisittir. Bunun nedeni ise
hastalik kodlarinin Ulkemizde hastaligi tanimlamaktan
ziyade faturalama ve test istemini yapabilmek icin 6n kosul
olarak kullanilmasidir.

SONUC
Bilgisayar islemci guctndeki artislar, yeni 6zglin yapay
zeka ve makine 6grenmesi temelli algoritmalar, yuksek
miktarda veri depolamayi saglayan veri tabanlari, referans
araliklarinin belirlenmesi icin ¢cagdas bir ¢6zim gelistirme
imkani sunmaktadir. Bu calismada, referans araliklarinin
hesaplanmasinda temel basamak olan yas araliklarini
yuksek c¢ozunurlukte belirleyebilen, matematiksel ve
istatistiksel temellere dayanan, denetimsiz makine
6grenme algoritmasi ¢6zUmuU sunulmustur. Calismada
gelistirilen algoritmik ydntemi kullanarak her laboratuvar
kendi populasyon ve analitik ydntemlerine uygun referans
araliklarini kolay, hizli, gtiivenli ve ekonomik bir sekilde
hesaplayabilecektir.
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Case Report / Olgu Sunumu
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ABSTRACT

Calcific ligamentitis of the lateral collateral ligament (LCL) is an extremely rare cause of lateral knee
pain. Only fifteen cases were reported in the literature. It consists of a calcific deposit in the LCL and
accompanying edema-Llike changes. It causes inflammatory pain, and conservative treatment has been
successful in most cases. We reported a 44-year-old man with acute-onset lateral knee pain during the
chemotherapy period for testicular seminoma. We reviewed all the reported cases and summarized
them on a table. Plain radiography of our case demonstrated a well-circumscribed calcific depositin the
soft tissue adjacent to the lateral femoral condyle. Magnetic resonance imaging revealed its location in
the proximal portion of the LCL and edema-like soft tissue changes. Pain was relieved with conservative
treatment. Calcific ligamentitis of the LCL should be considered in the differential diagnosis of lateral
knee pain. The combination of radiography and magnetic resonance imaging findings is useful in
diagnosis, and radiography is sufficient during the follow-up period.

Keywords: Calcification, edema, ligamentitis, lateral collateral ligament

oz

Lateral kollateral ligamentin (LCL) kalsifik ligamentiti lateral diz agrisinin oldukga nadir bir nedenidir.
Bugline kadar literatiirde sadece on bes olgu bildirilmistir. Bu durum LCL'de kalsifik birikim ve buna
eslik eden 6dem benzeri degisikliklerden olusur. Enflamatuvar agriya neden olur ve ¢ogu durumda
konservatif tedavi basarilidir. Bu yazida testikliler seminom nedeniyle kemoterapi déneminde akut
baslangicli lateral diz agrisi olan 44 yasinda erkek hastayl sunmayi amagcladik. Ayrica literattrde bildirilen
tim olgular derledik ve bir tabloda &zetledik. Olgumuzun direkt radyografisinde lateral femoral
kondile komsu yumusak dokuda iyi sinirli kalsifik birikim mevcuttu. Manyetik rezonans gorintileme,
kalsifikasyonun LCL proksimalindeki yerlesimini ve ayrica 6dem benzeri yumusak doku degisikliklerini
gosterdi. Cerrahi midahaleye gerek kalmadan konservatif tedavi ile agr giderildi. Lateral diz agrisinin
ayirici tanisinda LCL kalsifik ligamentiti de dustnulmelidir. Radyografi ve manyetik rezonans gériintileme
bulgularinin bir arada kullanilmasi tanida faydalidir ve takip déneminde radyografi yeterlidir.

Anahtar Kelimeler: Kalsifikasyon, 6dem, ligamentit, lateral kollateral ligament
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INTRODUCTION

Calcification of the ligaments is a heterogeneous disease
characterized by the storage of calcium hydroxyapatite
crystals in various shapes and sizes on or between the
collagen fibrils!" Calcific ligamentitis is not a terminology
commonly used in the literature but may be suitable for
ligament calcifications due to their pathogenesis are similar
to calcific tendinitis and bursitis. Although calcification of
various ligaments and tendons is common in the body, it
is detected relatively less in the ligamentous structures
in the knee region. Calcifications of the anterior cruciate
ligament, medial collateral ligament, and popliteus tendon
in the knee have been described in several articles.?
However, there are few reports on the lateral collateral
ligament (LCL) calcification#? Our aim is to present a
case with LCL calcification, which is a rare cause of lateral
knee pain, with plain radiography and magnetic resonance
imaging (MRI) findings, and to review the reported cases in
the literature.

CASE REPORT

A ‘4h-year-old male patient was referred to the
orthopedic clinic due to knee pain from the oncology
clinic, where he was treated for testicular cancer. He
had undergone radical orchiectomy two months ago
for seminoma and then received bleomycin-etoposide-
cisplatin chemotherapy. There was newly developed
pain in the lateral and posterior parts of the knee joint.
He had no history of trauma or strain. Because of bed
rest after surgery and during chemotherapy treatment,
the level of his physical activity decreased compared
with the preoperative period. Although the joint range
of motion was normal during his examination, the lateral
McMurray test was suspicious. There was no swelling or
redness in the knee. In laboratory tests, the calcium
level was 10 mmol/L and alkaline phosphatase level
was 89 [U/L. Similarly, there was no abnormality in the
hemogram and other biochemical values. Incidentally,
HCV antibody positivity was detected, but HCV-RNA
was negative. There was no osseous pathology on
plain radiography, but a well-defined calcific deposit of
approximately 1 cm in size was noted in the soft tissue
adjacent to the lateral femoral condyle (Figure 1). It
was decided to evaluate this calcification with MRI to
examine its relationship with the lateral ligamentous
complex,aswellas because of the suspicioninthe lateral
McMurray test. On MRI, there was a low-signal structure
showing intra-ligamentous localization in the proximal
part of the LCL, compatible with the calcification on
plain radiography (Figure 2). Edema-Llike signal changes
were observed in and around the proximal part of
the LCL, and between the lateral femoral condyle
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Figure 1. Anteroposterior radiograph of the knee joint
shows a well-defined calcific deposit (arrow) in the soft
tissue adjacent to the lateral femoral condyle

Figure 2. Magnetic resonance imaging of the knee
joint. a) Coronal fat-suppressed proton density image
demonstrating the intraligamentous localized low
signal area compatible with calcification, and edema-
like changes near the insertion of the lateral collateral
ligament (arrow). b) Axial fat-suppressed proton density
image demonstrating edema-like changes between
iliotibial band and lateral femoral condyle (arrowheads)



and iliotibial band (Figure 2). The LCL was otherwise
intact. In addition, a minor horizontal tear was noted
through the posterior horn of the medial meniscus.
With these findings, it was concluded that there was a
LCL calcification, and secondary ligamentous strain,
and iliotibial band friction syndrome. Jones bandage
was applied by the orthopedic clinic, non-steroidal
anti-inflammatory-analgesic treatment was given to the
patient, and rest was initiated. During this period, it was
decided to follow-up with conservative treatment due
to the decrease in pain. After a 2-week follow-up period,
the patient’'s complaints were completely relieved.

DISCUSSION

Calcification of LCL is extremely rare. To the best our
knowledge, there are only eleven reports (fifteen cases)
in the English literature that are indexed in the Web
of Science and Google Scholar*™ Of these cases, eight
were men and seven were women, ages ranging from
38 to 71 years. Acute-onset symptoms were common.
In some cases, a slight increase in C-reactive protein,
erythrocyte sedimentation rate, and leukocytes in
supporting inflammation was noted. A combination
of radiography and MRI findings was preferred for
diagnosis. Edematous soft tissue changes adjacent to
calcification are frequently present. Calcification was
in the proximal part of the ligament in almost all cases
in the literature. The knee pain mostly relieved in the
1-or 2-week period. Conservative treatment, such as
analgesic-anti-inflammatory medication and rest, was
generally preferred. Open surgical or arthroscopic
excision of ligament calcification hasalso been described
in cases not responding to medical therapy®™?®B In
cases undergoing follow-up imaging after conservative
therapy, resolution of calcification was observed within
2 weeks to 5 months. None of the cases had a history of
trauma. No systemic disease predisposing to soft tissue
calcification or associated with calcium metabolism
was detected. Other differences and our case are
summarized in Table 1.

Our case had acute onset knee pain, which was intense in
the lateral, similar to the examples in the literature. MRI
showed edema-like signal changes in the ligament and
adjacent soft tissues supporting local inflammation, as well
as calcificationinthe proximal portion of the LCL. Moreover,
edema-like signal changes were observed in the soft tissue
between the femoral lateral condyle and the iliotibial
band. This situation might have occurred secondary to the
spread of the inflammation to this area and may mimic

CILENGIR AH. Lateral Collateral Ligament Calcific Ligamentitis

iliotibial band friction syndrome. Our patient had a history
of chemotherapy, but no calcification-like side effects
of these chemotherapeutics were reported. Like most
cases, he benefited from conservative treatment, and no
intervention was required.

The cause and pathogenesis of calcium hydroxyapatite
crystal deposition in periarticular tissues are not well-
known. Deposition of crystals begins heterogeneously
and is observed primarily as indeterminate and cloudy
periarticular densities on radiographs. As the deposition
increases over time, it becomes denser and more
homogeneous without the cortex or internal trabecular
pattern* Also, milk of calcium deposits can migrate
by gravity into potential spaces over time® While plain
radiographs are useful in initial evaluation and follow-up,
MRI is useful in demonstrating the location of the calcific
deposit in the LCL and accompanying inflammatory
changes. Additionally, tiny calcifications can be evaluated
by sonography before they become clear on radiography
and MRI.

Depending on the stage of calcification, it may cause
inflammatory pain. This may be confused with other
causes of knee pain associated with inflammation, such as
arthritis, bursitis, or acute traumatic meniscal-ligamentous
injury. If the inflammatory character is dominant, as in
the cases of Anderson et al., who reported the first LCL
calcification in the literature, an increase in pain at night
may be observed. Itis usually self-limiting and conservative
treatment reduces symptoms in a few weeks, and in the
next process calcification resolves.

Post-traumatic calcifications, calcium pyrophosphate
dihydrate disease, gout, septic arthritis, collagen vascular
disease, hyperparathyroidism, and renal osteodystrophy
can be considered in differential diagnosis” However, the
presence of other accompanying findings and abnormal
laboratory tests in these cases is useful in the diagnosis.
Also, the storage of hydroxyapatite crystals in areas close
to the insertion sites of ligaments and tendons is helpful."

This case demonstrated a particularly classic LCL
calcification and its course with radiography and MRI.
Since these cases are extremely rare, patient-based
approaches rather than general for lateral knee pain may
be useful. Ligament calcifications can also be defined as
calcific ligamentitis, similar to the nomenclature of other
soft tissue calcifications. MRI is important in evaluating
the location of calcification and accompanying soft tissue
pathologies. The resolution of calcification can also be
monitored with plain radiography.
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