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Bati Karadeniz Tip Dergisi

YAZARLAR ICIN BILGILER

“Bat1 Karadeniz Tip Dergisi”, Zonguldak Biilent Ecevit Universitesi
Tip Fakiiltesinin bilimsel yayim organidir. Dergimiz 2017 yilinda ya-
yina baglamistir, 2019 yilindan itibaren TR Dizin ve Tiirk Atif Dizini
i¢inde yer alan hakemli bir dergidir. Dergi yilda ti¢ kez olmak tizere Ni-
san-Agustos ve Aralik aylarinda yayimlanir. Derginin yayim dili Tiirkge
ve Ingilizcedir.

Derginin amaci Tiirkiyede ve yurtdisinda ilgili alanlarda yapilan ni-
telikli arastirma caligmalarini ulusal ve uluslararasi bilim ortamina su-
narak duyurmak, paylagsmak ve siirekli bir egitim platformu olusturarak
bilimsel ve sosyal iletisimin saglanmasina katkida bulunmaktir. Der-
gide bu amaglar dogrultusunda Temel, Dahili ve Cerrahi Tip Bilimleri
alaninda 6zgiin arastirmalar, olgu sunumlari, derlemeler, kisa bilgi ma-
kalesi, editore mektup, biyografi yazilari ve makale bi¢imine getirilen
toplanti bildirileri yayimlanir. Kongre, sempozyum, elektronik ortamda
sunulmus bildiriler veya 6n ¢alismalar, bu durumun belirtilmesi kosu-
luyla yayimlanabilir. Bu dergiye gonderilen yazilar, daha 6nce herhangi
bir yerde yayimlanmamis ve yayimlanmak tizere bagka bir dergiye gon-
derilmemis olmasi sart1 ile kabul edilir.

Yazilarin tiim bilimsel sorumlulugu yazarlara aittir. Yazarlar, yazar
siralamasini yayin hakki devir formunda imzali olarak belirtmek zo-
rundadir. Yazarlarmn tiimiintin ismi, yazinmn baghgmm altindaki bo-
limde yer almalidir. Yazarlik i¢in yeterli ol¢titleri karsilamayan ancak
¢aligmaya katkisi olan tiim bireyler “Tesekkiir” kisminda siralanabilir.
Bu amagla “Yayin hakki devir s6zlesmesi formu” sorumlu tiim yazar-
lar tarafindan imzalanarak sisteme yiiklenmelidir. Makaleler “https://
dergipark.org.tr/tr/pub/mjwbs”adresinden sisteme yiiklenmesi ge-
rekmektedir. Sisteme kapak sayfasinin, tablo ve grafiklerin de ayr1 ayr1
yiuklenmelidir. Kapak sayfasinin tiim yazarlarin ad, soyad, ¢alistiklar
kurum, 40 karakteri gegmeyen kisa baslik, e-posta adresleri ve ORCID
ID bilgilerini i¢ermelidir.

Tim yazilar 6nce editor ve yardimer editorler tarafindan 6n deger-
lendirmeye alinir. Daha sonra degerlendirilmesi igin alaninda uzman
hakemlere gonderilir. Editor, yazilar1 diizeltme, degistirme, reddetme
veya yeniden diizenlenmesi i¢in geri gonderme hakkina sahiptir. Der-
gide yayimlanmasina karar verilen yazilar sayfa diizenlenmesi siirecine
alinir. Yazilar yayim 6ncesi son sekline getirilerek yazarlarin kontroliine
ve onayima sunulur. Tim yazilar, uluslararas: etik kurallara uygun ol-
mali ve s etik kurul izninin alindigina dair belge sisteme yiiklenmelidir.

MAKALENIN HAZIRLANMASI
Kapak Sayfas1

Yazinin Tiirk¢e ve Ingilizce basligi, yazarlarin ad ve soyadlar1 belir-
tilir. Ayn1 kurumdan yazarlar, ayn1 numarayi almak tizere klinik, b6lim,
enstitli veya kurulusun ismi ve adresleri yazar sirasina gére numaralan-
dirilarak yazilir. Yazinin kisa baghg: da verilmelidir. Yazigmalarin yapi-
lacag1 yazarin adi, tam posta adresi, telefon, faks numarasi ve elektronik
posta adresleri yazilmalidir. Calisma bir kongre ya da bir toplantida bil-
diri olarak sunulmugsa, yazarlar bu durumu sayfanin sonunda, yapilan
toplantinin adini, yerini ve tarihini veya destek alan kurum ile proje
numarasini vererek belirtmelidir.
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Iki yiiz elli sézciikten fazla olmayan Tiirkge 6z yazilmalidir. Oz kis-
mi1 amag, gereg ve yontemler, bulgular ve sonug boliimlerini igermelidir.
Kisaltmalar ve kaynaklar kullanilmamalidir. Oziin sonunda yer alacak
anahtar sozctkler, ti¢ ile yedi sozciik arasinda, Index Medicus Tibbi
Bagliklar (MeSH) listesine uygun olarak alfabetik sirada verilmelidir.
Bir bagka sayfaya, Tiirkge 6z ve anahtar s6zciiklerin birebir terciimesi
olacak bicimde Ingilizce 6z (abstract) yazilmalidir.

Olgu sunumlarinda ise; amag, olgu (lar), sonug (lar) bolimlerini
igeren yapilandirilmis 6z bulunmalidir.

Metin Sayfalar1

Makalenin ana metni giris, gereg ve yontemler, bulgular ve tartisma
basliklar: altinda verilmelidir. Biitiin 6l¢iimler metrik sistemde veril-
melidir. Simge ve kisaltmalar uluslararas: standartlarda olmalidir. Ki-
saltmalar metinde ilk goriildiigtinde agiklanmali ve genel kabul gormiis
olanlarla sinirlandirilmalidir. Istatistiksel analiz i¢in kullanilan testler
metinde ve tablolarda belirtilmelidir. Yazarlar, metnin sonunda tesek-
kiir bashig: altinda, ¢alismanin gergeklesmesi i¢in katkida bulunan kisi,
kurum ve kuruluslar varsa bildirebilirler. Makalenin sonunda ¢ikar ca-
tigmasi, yazar katki beyany, finansal destek ve etik kurul onay bagliklar:
doldurulmalidur.

Tablo, Sekil ve Resimler

Tablolar ana metin iginde kaynaklardan sonra gelmeli, her tablo
ayr1 bir sayfada olacak sekilde ve ¢ift aralikli olarak yazilmalidir. Makale
icindeki gegis sirasina gore numaralandiriimali ve kisa baglik icerme-
lidir. Metin igerisinde de yerleri belirtilmelidir. Tablo bashg: tablonun
iistiinde, tablo agiklamalari ve kisaltmalar altta yer almalidur.

Resim ve sekiller “jpeg” ya da “tiff” formatinda verilmelidir. En
az 800x600 piksel boyutunda ve 300 dpi ¢oziiniirliikte sisteme yiiklen-
melidir. Histolojik kesit ve sitoloji fotograflarinda biiyiitme ve boyama
teknigi belirtilmelidir. Resim ve sekil alt yazilar1 makalenin sonunda
ayr1 bir sayfada verilmelidir. Sekil altyazilar: kisa ve agiklayici olmalidir.
Ayni siitun iginde yer alan ve birlikte goriinen sekiller ayn1 numarayi,
farkls harflerle alabilirler (1A,1B gibi). Eger miimkiinse fotograf tizerine
olgek eklenmelidir.

Kaynaklar

Kaynaklar makalede gecis sirasina gore numaralandirilmali, nu-
maralar1 metinde ctimlenin sonunda parantez iginde belirtilmelidir ve
metin igerisinde aldig1 numaraya gore kaynak listesinde gosterilmelidir.
Kaynak listesi ayr1 bir sayfada olmalidir. Kaynak listesinde “ve ark?” (et
al.) kisaltmasi kullanilmamal, biitiin yazarlar eklenmelidir.

Makale

Yazar ad(lar)i, makale adi, dergi ad1 (“IndexMedicus” ta verilen
listeye gore kisaltilmalidir), yily, cilt numarass, ilk ve son sayfa
numarasl.

Eser T, Unver B, Alar¢in G, Bayraktaroglu T. Yetiskinlerde Bel/
Boy Orani ile Ayak Postiirii Arasindaki Iligkinin Incelenmesi.
Turk ] Diab Obes. 2020;4:30-35.
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YAZARLAR ICIiN BILGILER

Kitaplar

Boliimiin yazarlarinin ad(lar)s, kitabin adi, kaginci baski oldugu,
yayimlandig yer, yayinevi, yil.

Graber TM, Rakosi T, Petrovic AG. Dentofacial orthopedics
with functio nal appliances. 2nd ed., St. Louis, Mosby; 1997.

Kitap boliimii

Ilgili boliim yazar ad(lar)y, ilgili béliim adi, editor(ler), kitabin
ady, yayim landi1 yer, yayievi, yil, ilk ve son sayfa numarasi.
Marsh PD, Nyvad B. The oral microflora and biofilms on teeth.
In: Fejerskov O, Kidd E, editors. Dental caries the disease and
its clinical management. 2nd ed. Blackwell Munksgaard; 2004.
29-48.

Cevrimici makaleler

Abood S: Quality improvement initiative in nursing homes: the
ANA acts in an advisory role. Am J Nurs [Internet yayini]. 2002
Jun;102(6) (Erisim Tarihi:... Adres:http://www.nursingworld.
org/AJN/2002/june/ Wawatch.htm).

Tez drnegi

Saglam C. Cerrahi menopoz modeli olusturulan geng disi si-
¢anlarda glp-1 agonistinin depresyon benzeri davranislara et-
kisi (Yiiksek Lisans Tezi), Zonguldak, Zonguldak Biilent Ece-
vit Universitesi, 2022, 1-106. (Erisim Tarihi:01.12.2023, Adres:
http...).
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INSTRUCTIONS FOR AUTHORS

“Medical Journal of Western Black Sea” is a scientific publication of
Zonguldak Biilent Ecevit University Faculty of Medicine. The journal
started publication in 2017. It is a peer-reviewed journal that has been
included in TR and the Turkish Citation Index since 2019. It is pub-
lished three times a year, in April, August and December. The publish-
ing language of the journal is Turkish and English.

The aim of the journal is to report and share qualified research
studies conducted in relevant fields in Tiikiye and abroad by presenting
them to the national and international scientific community, and to
contribute to scientific and social communication by creating a con-
tinuous education platform. In accordance with these aims, the journal
publishes original research in the field of Basic, Internal and Surgical
Medical Sciences, including case reports, review articles, short com-
munications, letters to the editor, biography articles and conference
proceedings written in article format. Papers or preliminary studies
presented in congresses, symposiums, or online can be published in
the journal, provided that this situation is stated. Manuscripts sent to
this journal are accepted on the condition that they have not been pub-
lished anywhere before and have not been sent to another journal for
publication.

All scientific responsibility for the articles belongs to the authors.
Authors must indicate their author order in a signed form on the “Pub-
lication Rights Transfer Agreement Form”. The names of all authors
should be included in the section below the title of the article. All in-
dividuals who do not meet the criteria for authorship but contributed
to the study can be listed in the “Acknowledgments” section. For this
purpose, the “Publication Rights Transfer Agreement Form” must be
signed by all responsible authors and uploaded to the system. Articles
must be uploaded to the system from “https://dergipark.org.tr/tr/pub/
mjwbs”. The cover page, tables and graphics must also be uploaded
to the system separately. The cover page must include the name and
surname of all authors, the institution they work for, a short title not
exceeding 40 characters, e-mail addresses and ORCID ID information.

All articles are first pre-evaluated by the editor and assistant editors.
It is then sent to reviewers who are experts in the field for evaluation.
The editor has the right to correct, change, reject or send back articles
for rewriting. Articles that are decided to be published in the journal
are taken into the page editing process. The articles are brought to their
final form before publication and submitted to the authors for control
and approval. All articles must comply with international ethical rules
and a document proving that ethics committee permission has been
obtained must be uploaded to the system.

PREPARING YOUR PAPER
Cover Page

The Turkish and English title of the article, and the names and sur-
names of the authors are provided. Authors from the same institution
are written by numbering the names and addresses of the clinic, de-
partment, institute or organization in the order of the authors in or-
der to receive the same number. The short title of the article should
also be given. The name of the author to whom correspondence will be
made, full mailing address, telephone, fax number and e-mail addresses

Cilt / Volume 8 Sayi / Number 3 Aralik / December 2024

should be written. If the study was presented as a paper at a congress
or a conference, the authors should indicate this at the end of the page,
giving the name, place and date of the congress/conference or the insti-
tution receiving support and the project number.

Abstract

The abstract, not exceeding 250 words, needs to be written in Turk-
ish and English. It should include aim, materials and methods, results
and conclusion sections. Abbreviations and references should not be
used. Turkish keywords provided at the end of the abstract should
be between three and seven words and given in alphabetical order in
accordance with the Index Medicus Medical Titles (MeSH) list. An
English abstract should be written on another page, with a one-to-one
translation of the Turkish abstract and keywords. In case reports, there
should be a structured abstract that includes objective, case(s), and con-
clusion(s).

Main Text

The main text of the article should be given under the headings of
introduction, materials and methods, results and discussion. All meas-
urements must be given in the metric system. Symbols and abbrevia-
tions must comply with international standards. Abbreviations should
be explained when first seen in the text and should be limited to those
that are generally accepted. Tests used for statistical analysis should be
stated in the text and tables. Authors can state, under the acknowledg-
ment heading at the end of the text, any individuals, institutions and or-
ganizations that contributed to the realization of the study. Conflict of
interest, author contribution declaration, financial support and ethics
committee approval headings must be filled in at the end of the article.

Tables, Figures and Images

Tables should come after the references in the main text and each
table should be on a separate page and double-spaced. It should be
numbered according to the order of occurrence in the article and con-
tain a short caption. Their locations should also be specified in the text.
The table caption should be at the top of the table, and table descrip-
tions and abbreviations should be at the bottom.

Images and figures must be uploaded to the system in “.jpeg” or
“tift” format with a pixel size of at least 800x600 and a resolution of
1000 dpi. Magnification and staining techniques should be indicated in
histological section and cytology photographs. Image and figure cap-
tions should be given on a separate page at the end of the article. Figure
captions should be short and descriptive. Figures that appear together
in the same column may have the same number with different letters
(such as 1A, 1B). If possible, a scale should be added to the photograph.

References

References should be numbered in the order of their appearance in
the article, their numbers should be stated in parentheses at the end of
the sentence in the text, and they should be shown in the reference list
according to the number they appear in the text. The source list should
be on a separate page. In the reference list “et al.” (et al.) abbreviation
should not be used, all authors should be included.

Vil
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Journal Article

Author name(s), title of the article, journal name (must be ab-
breviated according to the list given in “IndexMedicus”), year,
volume number, first and last page number.

Eser T, Unver B, Alarcin G, Bayraktaroglu T. Examining the
Relationship Between Waist/Height Ratio and Foot Posture in
Adults. Turk J Diab Obes. 2020;4: 30-35.

Book

Name(s) of the authors of the chapter, title of the book, edition,
place of publication, publisher, year.

Graber TM, Rakosi T, Petrovic AG. Dentofacial orthopedics
with functio nal appliances. 2nd ed., St. Louis, Mosby; 1997.

Book Chapter

Author name(s) for the chapter, chapter title, editor(s), title
of the book, place of publication, publisher, year, first and last
page numbers.

Marsh PD, Nyvad B. The oral microflora and biofilms on teeth.
In: Fejerskov O, Kidd E, editors. Dental caries the disease and
its clinical management. 2nd ed. Blackwell Munksgaard; 2004.
29-48.

Online articles

Abood S: Quality improvement initiative in nursing homes: the
ANA acts in an advisory role. Am ] Nurs [Internet publication].
2002 Jun 102(6) (Access Date: ... Link:http://www.nursing-
world.org/AJN/2002/june/ Wawatch.htm).

Thesis

Saglam C. Effect of glp-1 agonist on depression-like behaviors
in young female rats created as a surgical menopause model.
(Master’s Thesis), Zonguldak, Zonguldak Biilent Ecevit Univer-
sity, 2022, 1-106 (Access Date:01.12.2024, Link:http...).
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EDITORDEN

Degerli Okuyucular,

Zonguldak Biilent Ecevit Universitesi Tip Fakiiltesi (https://tip.beun.edu.tr/) tarafindan yayinlanan Bat1 Karadeniz Tip Dergisi'nin (https://
dergipark.org.tr/tr/pub/mjwbs) (https://dergipark.org.tr/en/pub/mjwbs) 2024 yil1 Aralik Sayisini okumaktasiniz. Elinizde tuttugunuz bu
dergi, tibbi bilginin genis yelpazesinde yeni kesifleri, glincel arastirmalar1 ve pratik uygulamalari sizlere sunmay1 hedefliyor. Her bir sayfa,
bilim insanlarinin ve saglik profesyonellerinin 6zverili ¢alismalarinin bir yansimasidir. Bu dergide yer alan makaleler, yalnizca mesleki
bilgi birikiminizi artirmakla kalmayacak; ayn1 zamanda gelecegin saglik hizmetlerini sekillendirecek yenilikgi yaklasimlari da kesfetmenize
olanak taniyacaktir.

Tip alanindaki siirekli gelismeler, sadece bireylerin degil, toplumlarin da kaderini degistirme giiciine sahiptir. Bu baglamda, hem
akademisyenlerin hem de uygulayicilarin is birligi i¢inde olmas, bilimin ilerlemesinde ve saglik hizmetlerinin iyilestirilmesinde kritik bir
oneme sahiptir. Bu derginin hazirlanmasinda emegi gegen tiim yazarlara, hakemlere ve editorlere tesekkiirlerimizi sunuyoruz. Umuyoruz
ki bu sayida yer alan icerikler, hem bilgi hem de ilham kaynag: olarak sizlere katki: saglar.

Degerli Bilim Insanlari, Akademisyenler ve Ogrenciler,

VII.Zonguldak Endokrin Giinleri: Endokrin Hastaliklara Giincel Yaklasim Kongresinin (https://zeg.beun.edu.tr/) yedincisini 29-30 Kasim
2024 tarihlerinde tiniversitemiz ev sahipliginde basariyla tamamlamis olmanin mutlulugu ve gururu igindeyiz. Endokrinoloji alanindaki
son gelismeleri ele almak, giincel bilimsel bilgiyi paylasmak ve disiplinler aras: etkilesimleri giiclendirmek amaciyla bir araya geldigimiz bu
kongre, bilim diinyasina anlamli katkilar sunmustur.

Universitemizin Tip Fakiiltesi ile Obezite ve Diyabet Uygulama ve Arastirma Merkezi'nin 6nciiliigiinde, Tiirkiye Obezite Arastirma
Dernegi'nin destegiyle diizenlenen kongremiz, Tiirkiye Diyabet ve Obezite Dergisi, Bat1 Karadeniz Tip Dergisi, Yiiksekogretim ve Bilim
Dergisi gibi onemli yayin organlarinin bilimsel katkilariyla zenginlesmistir. Akademisyenler, 6grenciler ve saglik profesyonellerinin
katilimiyla, endokrin hastaliklar konusunda ¢ok yonlii ve derinlemesine bir bilgi paylasimi saglanmustir.

Kongremizin bu yilki oturumlarinda diyabet, obezite, tiroid hastaliklari, ndroendokrin tiimérler ve hipofiz hastaliklar: gibi bir¢ok giincel
konu ele alinmistir. Alaninda uzman konusmacilar, yenilik¢i arastirmalari ve klinik uygulamalar1 detayli bir sekilde aktararak, endokrin
hastaliklarin teshis ve tedavisindeki son yaklasimlar: paylasmistir. Ayrica, disiplinler arasi is birliklerini giiclendiren interaktif oturumlar
ve 6grenci katilimi da buytk ilgi gormistiir. Bu organizasyonun gerceklesmesinde emegi gecen tiim kurum ve kuruluslara, 6zverili
calismalariyla kongreye deger katan akademisyenlere ve ilgiyle katki sunan katilimcilara tesekkiirlerimizi sunariz. Bilimsel gelisimin
stirekliligi ve saglik hizmetlerinin iyilestirilmesi adina bu tiir etkinliklerin 6nemine ytirekten inaniyoruz. Zonguldak Endokrin Giinleri’nin
bilim diinyasina 11k tutmaya devam edecegi inanciyla, bir sonraki bulusmada tekrar gortiismeyi timit ediyoruz.

Tip Egitimleri Programini Degerlendirme ve Akreditasyonu Derneginin Fakiiltemizin Mezuniyet Oncesi Tip Egitiminin Akreditasyonu
icin 17-21 Kasim’da kurum ziyareti gergeklestirmistir Fakiiltemizin Mezuniyet Oncesi Tip Egitimi Programinin Ulusal Standartlart
karsiladig1 saptanmis ve programimizin 2027 yilinda yapilacak ara degerlendirmede ulusal standartlar1 karsilamas: kaydryla 01.01.2030
tarihine kadar akredite edilmistir. Yonetime, tiim 6gretim tyelerimize, arastirma gorevlilerimize, 6grencilerimize ve idari personellerimize
tesekkiir ederiz.

Yayinlanmaya 2017 yilinda baglayan dergimiz, 2019 yilindan itibaren TUBITAK ULAKBIM TR Dizin tarafindan indekslenerek giincel ve
bilimsel yayinlariyla literatiire katki saglamaya devam etmektedir. Ayrica Dergimiz TR Atif Dizininde ve 2023 yil1 dahil Uluslararasi Index
Copernicus ICI Jounals Master Listte dizinlenmektedir. (https://journals.indexcopernicus.com/search/details?id=123072). Dergimizin
ulusal ve uluslararas: goriiniirliigii arttikca degerli bilim insanlarinin dergimize gondermis oldugu yayin akist da artmaktadir. Dergimizin
yayimnlanmasinda; Rektér Prof. Dr. Ismail Hakki OZOLCER’e, Tip Fakiiltesi Dekani Sayin Prof.Dr.Hande AYDEMIR’e, yazarlara, yazilari
titizlikle degerlendiren hakemlerimize, Danigma Kurulumuza, Tiirkce ve Ingilizce Dil Redaksiyon Kurulumuza, Alan Editérlerine, Editor
yardimcilarina, Yayin Kurulumuza, teknik gorevlilerimize ve yaymevimize tesekkiir ederiz.

Prof. Dr. Taner BAYRAKTAROGLU
Bas Editor
Aralik 2024

Prof. Dr. Hale Sayan OZACMAK
2024 Aralik Say1 Editoril
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EDITORIAL

Dear Readers,

You are reading the December 2024 issue of the Western Black Sea Medical Journal (https://dergipark.org.tr/tr/pub/mjwbs) (https://
dergipark.org.tr/en/pub/mjwbs) published by the Zonguldak Biilent Ecevit University Faculty of Medicine (https://tip.beun.edu.tr/).
This journal you are holding in your hands aims to present you with new discoveries, current research and practical applications in a
wide range of medical knowledge. Each page is a reflection of the devoted work of scientists and healthcare professionals. The articles
in this journal will not only increase your professional knowledge; they will also allow you to discover innovative approaches that will
shape the healthcare services of the future.

Continuous developments in the field of medicine have the power to change the fate of not only individuals but also societies. In
this context, the collaboration of both academics and practitioners is of critical importance in the advancement of science and the
improvement of healthcare services. We would like to thank all the authors, referees and editors who contributed to the preparation of
this journal. We hope that the content in this issue will contribute to you as a source of both information and inspiration.

Dear Scientists, Academicians and Students,

We are happy and proud to have successfully completed the seventh VII. Zonguldak Endocrine Days: Current Approach to Endocrine
Diseases Congress (https://zeg.beun.edu.tr/) hosted by our university on 29-30 November 2024. This congress, which we came together
to discuss the latest developments in the field of endocrinology, share current scientific knowledge and strengthen interdisciplinary
interactions, has made meaningful contributions to the scientific world.

Our congress, organized under the leadership of our university’s Faculty of Medicine and Obesity and Diabetes Application and
Research Center, and with the support of the Turkish Obesity Research Association, has been enriched with the scientific contributions
of important publications such as the Turkish Journal of Diabetes and Obesity, the Western Black Sea Medical Journal, and the Journal
of Higher Education and Science. With the participation of academicians, students and health professionals, a multifaceted and in-
depth sharing of information on endocrine diseases has been provided.

Many current topics such as diabetes, obesity, thyroid diseases, neuroendocrine tumors and pituitary diseases were discussed in this
year’s sessions of our congress. Expert speakers shared the latest approaches in the diagnosis and treatment of endocrine diseases
by explaining innovative research and clinical applications in detail. In addition, interactive sessions and student participation that
strengthened interdisciplinary collaborations also attracted great attention. We would like to thank all institutions and organizations
that contributed to the realization of this organization, academics who added value to the congress with their devoted work, and
participants who contributed with interest. We whole heartedly believe in the importance of such events for the continuity of scientific
development and the improvement of health services. We hope to see you again at the next meeting, believing that Zonguldak
Endocrine Days will continue to shed light on the world of science.

The Association for Evaluation and Accreditation of Medical Education Programs visited our faculty on November 17-21 for the
Accreditation of Undergraduate Medical Education. It was determined that our faculty’s Undergraduate Medical Education Program
meets the National Standards and our program has been accredited until January 1, 2030, provided that it meets the national standards
in the interim evaluation to be held in 2027. We would like to thank the administration, all our faculty members, research assistants,
students and administrative staff.

Our journal, which started publication in 2017, has been indexed by TUBITAK ULAKBIM TR Index since 2019 and continues to
contribute to the literature with its current and scientific publications. In addition, our journal is indexed in the TR Citation Index
and the International Index Copernicus ICI Jounals Master List, including 2023 (https://journals.indexcopernicus.com/search/
details?id=123072). As the national and international visibility of our journal increases, the flow of publications sent to our journal by
valuable scientists also increases. In the publication of our journal; I would like to thank to Rector, Prof. Dr. Ismail Hakki OZOLCER,
to Dean Prof. Dr. Hande AYDEMIR, the authors, our referees who carefully evaluated the articles, our Advisory Board, our Turkish
and English Language Editorial Board, Field Editors and Assistant Editors, our Editorial Board, our technical staff and our publishing

house.
Ozaqmak, Hale Sayan, Prof., MD. Bayraktaroglu, Taner, Prof., MD.
The Editor of 2024 December’s Issue Chief Editor
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GRAFIKSEL OZET

Rol Otoritesi
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Makam Otoritesi  —— - Hasta Uyumu

Bilgi Otoritesi / \ Hasta Memnuniyeti
f \
Karizmatik Otorite Saglik Hizmetlerine Giiven
Bati Karadeniz Tip Dergisi Hilal Hocagil, Abdullah Ciineyt Hocagil ;gf;g” MHe’zd U?/?/Zgil B'Io;(él.( Sllsztai$i2r?)gi'8?g)llk
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Otorite, toplumlarin diizenini saglamak ve bireyleri ortak amaglar etrafinda bir araya getirmek icin kritik bir unsurdur. Otorite, bireylerin bilgi,
yetenek, makam ve karizma gibi farkli kaynaklara dayanarak liderlik etmesini mimkin kilar. insanlar bazi durumlarda otorite figiiri olurken,
bazen de baskalarina itaat eder. Otorite; rol otoritesi, bilgi ve beceri otoritesi, makam otoritesi ve karizmatik otorite gibi tlrlere ayrilr.

Rol otoritesi, yas, aile icindeki konum veya deneyim gibi dogal olarak kazanilan rollerden olusur. Ornegin bir yaslya hiirmet géstermek
bu tlrdendir. Bilgi ve beceri otoritesi, kisinin sahip oldugu uzmanlikla ¢evresindekilere liderlik etmesini saglar. Ancak, bu otoritenin etkili
olabilmesi icin karsi tarafin bilginin degerini anlayabilmesi gerekir. Makama dayali otorite, kamu veya 6zel sektordeki liderlerin yasal guclerini
ifade eder ve astlar tarafindan itaatle karsilanir. Kamu kurumlarinda ve orduda bu otorite tlrt daha baskindir. Karizmatik otorite, liderin
kisisel ¢ekiciligi, hitabet yetenegi ve vizyonu ile kurulur. Kriz dénemlerinde gicli liderlerin karizmasi daha belirgin hale gelir.
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Anlik otorite, 6zellikle karizmatik liderlikte gorulir ve ses tonu, beden dili gibi unsurlarla kisa strede kurulur. Arastirmalar, ylz ifadeleri (%55)
ve ses tonunun (%30) iletisimde buyuk rol oynadigini géstermektedir.

Otorite, tibbi hizmetlerin kalitesini artirmak icin ihtiya¢ duyulabilen 6nemli kavramlardan birisidir. Saglk profesyonelleri mesleki uygulamalar
sirasindaki stregclerin ydnetiminde, sahip olduklari bilgi, makam ve deneyimle hem meslektaslar hem de hastalar Uizerinde zaman zaman
otorite sergilemek durumunda kalabilir. Acil servis ve yogun bakim gibi kritik ortamlarda hizl ve etkili midahaleleri mimkiin kilmak icin anlik
otorite kurabilmek hasta guvenligi ile yakindan ilgili olabilmektedir. Bu yénlyle otorite, saglik hizmetlerinin kalitesini ve hasta memnuniyetini
artirmada sik sik kilit rol oynayan bir tutum haline gelebilmektedir.

Anahtar Sozciikler: Otorite, aktif beden dili, pasif beden dili, karizmatik otorite

GRAPHICAL ABSTRACT
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g’é

/

Positional Authority —— 2 Patient Compliance

/

7

W

Knowledge Authority / \ \ ~ Patient Satisfaction
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Charismatic Authority Trust in Healthcare Services
. . . . . Hocagil H, Hocagil AC. Establishing instan
Medical Journal of Western Black Sea Hilal Hocagil, Abdullah Ciineyt Hocagil authority... Med J West Black Sea. 2024:8(3)

ABSTRACT

Authority is a critical element in ensuring societal order and bringing individuals together toward common goals. It enables individuals to lead
based on various sources such as knowledge, skills, status, and charisma. People sometimes assume authority roles, while at other times,
they comply with others’ authority. Authority can be categorized into several types: role-based authority, knowledge and skill-based authority,
status-based authority, and charismatic authority.

Role-based authority stems from naturally acquired roles, such as age, experience, or familial status. For example, showing respect to the
elderly exemplifies this type of authority. Knowledge and skill-based authority emerges when an individual exercises leadership through
expertise. However, for this authority to be effective, the recipient must recognize and value the knowledge. Status-based authority refers to
the formal power held by leaders in public or private institutions, typically characterized by hierarchical compliance from subordinates. It is
more dominant in the public sector and military settings. Charismatic authority is based on the personal appeal, oratory skills, and vision of
a leader. In times of crisis, the influence of charismatic leaders becomes more pronounced.

Instant authority is particularly associated with charismatic leadership, where elements such as tone of voice and body language play pivotal
roles in establishing authority within a short timeframe. Research indicates that facial expressions (55%) and tone of voice (30%) are highly
influential in communication.

Authority is one of the essential concepts required to enhance the quality of medical services. Health professionals may occasionally need
to exhibit authority over their colleagues and patients during the management of processes in their professional practices, utilizing their
knowledge, position, and experience. In critical settings such as emergency departments and intensive care units, the ability to establish im-
mediate authority can be closely related to patient safety by facilitating rapid and effective interventions. In this regard, authority can become
a key attitude that frequently plays a vital role in improving the quality of healthcare services and patient satisfaction.

Keywords: Active body language, passive body language, charismatic authority
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fletisimde Anlik Otorite Kurma ve Tipta Otorite Kavrami1

Otorite, toplumlarin sosyal ve ydnetimsel yapilarinda mer-
kezi bir kavram olarak yer alir. Birden fazla bireyin bir araya
geldigi her toplulukta, iliskilerin dizenlenmesi ve ortak hedef-
lerin gerceklestiriimesi icin otoritenin varligi gereklidir. Otori-
tenin, kisisel yetkinlikler, roller, bilgi ve deneyim gibi cesitli
kaynaklardan tiireyen farkli tirleri mevcuttur. Max Weber’in
liderlik tipolojisinde sistematik olarak ele alinan bu kavram;
makama dayall, bilgi ve beceriye dayal ve karizmatik otorite
gibi cesitli tirlerde incelenir. Otorite sadece liderlikte degil,
gunlik sosyal iliskilerden, profesyonel meslek pratiklerine
kadar genis bir yelpazede kendini gdsterir. Ozellikle tip ala-
ninda otoritenin dnemi blyuktir; saghk profesyonelleri, mes-
leki bilgi ve becerileriyle kararlar alirken ve saglik hizmeti
sunarken surekli olarak otoriteyi kullanmak durumundadir.
Saglik sistemindeki otoritenin basarili bir sekilde uygulan-
masi, hem hastalarin iyilik hali hem de saglik ¢alisanlarinin
verimliligi agisindan kritik rol oynar. Bu calismada otorite
kavraminin tirleri, ginlik hayatta ve profesyonel alanlarda
nasil tezah(r ettigi ve tipta otoritenin dnemi ele alinmistir.

OTORITE VE TURLERI

Latince kékenli olan otorite; kaynak olma, rehberlik, hamilik,
onderlik, yol gésterme, nifuzlu insan, model anlamlarinda
bircok dilde kullanilan bir kelimedir. Tlrkceye de Fransizca-
dan gecen bu sézcik Turk Dil Kurumu tarafindan “yasak-
lama, emretme, itaat ettirme hakki veya gucd, siyasi veya
idari gu¢, mecazi anlamda da calismalari ile kendini kabul
ettirmis, basarili kimse” olarak tanimlanir. Toplumsal bag-
lamda otorite, zorlama olmaksizin, saygi ve giiven temelin-
de boyun egmeyi saglayan bir gli¢c olarak degerlendirilebilir
(1-4).

insanlar gruplar halinde yasayan sosyal varliklardir. Her-
hangi bir amagla birden fazla insanin bir araya gelerek olus-
turduklar bir grupta insanlarin dogasi geregi bir otoritenin,
liderin pesinden gitme ya da grubu pesinden sirikleme gu-
dusu yatmaktadir. CunkU insanlar hem kendi aralarindaki
iliskilerin hem de diger topluluklar ile olan iligkilerin diizen-
lenmesini saglayacak birine ihtiya¢ duyarlar. Belirli amaglar
etrafinda insanlan toplayabilen ve bu amagclarn gercekles-
tirme konusunda onlari harekete gegirebilen kisiler, toplum
tarafindan lider olarak segcilir. Siradan insanlar harekete
gecirebilme yeteneginin kaynagi ile ilgili net bir konsensus
olmasa da otorite-liderlik kavrami milliyet, cografya veya
kiltar gbézetmeksizin tim toplumlarda éne cikan bir statd-
dur (5,6).

insanlar hayatlarini siirdiiriirlerken es zamanli olarak kimi
alanlarda otorite olmakta, kimi alanlarda da otoriteye uy-
maktadirlar. Toplum igerisinde bireylerin hangi pozisyonda
bulunacagini belirleyen yani otorite mi yoksa otoriteye uyan
mi (takipci) olacagini belirleyen ise; bireylerin toplumdaki
rolleri, bilgi ve becerileri, makamlar ve karizmalarndir.

Anne, baba, abi, dede, yasl olmak gibi yasam surecinde
spontan kazandigimiz ve kazanmak igin caba sarf etme-
digimiz rollerimiz; yukarida deginilen bu doért otorite tirle-
rinden ilkidir. Bir yaslinin eve girdiginde orada bulunan bi-
reylerin ona yer gdstermesi ve hirmet etmesi buna 6érnek
olarak verilebilir.

Akil, tecrlibe, bir konuda uzman olma, 6grenme arzusu gibi
kisisel 6zellikleri ilgilendiren bilgi ve beceriler bir diger otori-
te tarGdur (7). Bilgi guctlr. Ancak bilginin otorite olarak ka-
bul edilebilmesi igin, karsi tarafin bu bilgiye ihtiya¢ duymasi,
bilgiyi degerlendirme kapasitesine sahip olmasi ve bilgiye
yeterince deger vermesi gerekir (8).

Makama dayanan otorite (yasal otorite )

Yoneticilerin bulunduklari makam ve mevki nedeni ile sahip
olduklari otorite tipidir. Astlar Gst konumuna getirilen kisi-
ye hic¢ bir kogsul aramaksizin itaat ederler. Yoneticiler, ceza
ve Odillendirme yetkilerine sahiptir. Ancak bu yetkileri kul-
lanmasalar bile emirlerine uyulacaktir (9). Makama dayali
otoriteye sahip bireylerin tavir ve davraniglari elegtirilebilir
veya hatali bulunabilir. Ancak insanlar, otoriteyle ¢atisma-
mak ve cikarlarini korumak icin bu makama itaat ederler.
Makam otoritesinin guct, kurumun yapisina goére farkllik
gbsterebilir. Kamu kurumlarinda makam otoritesinin 6zel
sektore gore daha etkili oldugu gdzlemlenmektedir. Ozel-
likle emir-komuta zincirinin belirgin oldugu orduda, asker-
ler komutanin iradesini kendi iradelerinin tGzerinde tutar ve
emirleri sorgulamaksizin uygular. Makam otoritesi kultirler
arasinda da farklhilklar gostermektedir. Gl¢ mesafesinin
fazla oldugu az gelismis toplumlarda makam otoritesi yo6-
netim surecinde daha ¢ok kullaniimaktadir. Bu tur otoritenin
sinirlayict yani, hakimiyetin yalnizca belirli bir bdlgede ve
kanun-yasa gercevesinde uygulanabilmesidir (10,11)

Bir diger otorite tirl ise karizmatik otoritedir. Asli Yunanca
kaynakli olan karizma sézciugu dilimizde, Allah tarafindan
hediye edilen sayginlik, mistesna gu¢ anlamlarinda kul-
laniimaktadir. Bu kavramin, ilk olarak peygamberlerde bu-
lunan olaganusti kisisel 6zellikleri ifade etmek igin incil’de
kullanildidi varsayilmaktadir. Karizma kavrami, Max Weber
tarafindan sosyal bilimlere entegre edilmistir. Sosyolojik bo-
yutuyla karizma, mustesna guice sahip bireylerin cevrelerin-
de karsilik bulmasiyla aktif hale gelir ve sosyal psikoloiji ile
kitle sosyolojisi kavramlariyla iliskilendirilmistir. Béylece, ka-
rizma baslangicta bireysel bir kavramken, bu 6zelliklerin di-
ger bireyler tarafindan algilanmasi, onaylanmasi ve takipgi
kazanilmasi ile kavram toplumsal bir boyut kazanmigtir (12).

Weber’e gore karizmatik liderlik, liderin kisisel ¢ekiciligi, ka-
rizmasi ve dzel nitelikleri ile tanimlanan bir liderlik bicimidir.
Sinif bagimsiz ve birey merkezli olmasi da yine Weber’in
savundugu bir goéristur. Bu liderlerin takipgileri, liderin ki-
sisel yeteneklerine ve vizyonuna olan inancglari nedeniyle
onlari izlemeye istekli olurlar. Takipcilerin karizmatik bir [i-
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derde aradigi 6zellikler, topluluklara gore farklilik gésterse
de genel olarak 6zglvenli, hitabeti gicli, toplumu anlayan
ve onlarin ihtiyaclarina cevap verebilen; ayni zamanda de-
gisim vaat eden niteliklere sahip olmalari beklenir. Bilgi ve
beceri, liderlerin karizmatik otoritelerini glglendirmelerine
yardimci olur ve bu sayede itaat ettirme glicleri de artar.

Kriz zamanlari, karizmatik liderlerin bu niteliklerini gbster-
meleri icin 6nemli firsatlar sunar. Clnku krizlere gigli ya-
nitlar vermek, karizmatik alginin pekismesini kolaylagstirir.
Karizmatik otoriteye sahip olmanin yani sira, bu otoritenin
strddrdlebilirligini saglamak da énemlidir. Bir lider, karizma-
sini koruyabilmek icin kendini kanitlamaya ve bu niteliklerini
gelistirmeye devam etmelidir (7,10,13,14).

Anlik Otorite Kurmada Karizmatik Otorite

Toplumda ilk defa bulunulan bir ortamda, bireyin digerleri
lzerinde makam, rol veya bilgi ve beceri otoritesine sahip
olup olmadigi bilinmedigi icin otorite kurmak zor olabilir. An-
cak, diger otorite turlerinden farkli olarak, karizmatik otorite,
bireyin sorun ¢cézme kapasitesine sahip Ustun niteliklere sa-
hip oldugu izlenimini uyandirarak anlik otorite olusturabilir.
Bu, dakikalar hatta saniyeler icinde yaratilan ilk izlenimle
kurulan bir otorite tlradir (15).

Karizmatik otoritenin olusturulmasi, ses tonu, sézlu ifade ve
beden dili gibi unsurlarin etkin bicimde kullaniimasiyla sag-
lanabilir. Bu unsurlar, karizmatik otoritenin dogustan gelen
bir yetenek olmadigini, 6grenilebilir davraniglar ve gelisti-
rilebilir beceriler yoluyla kazanilabilecegini géstermektedir.

Selguk'un yaptigi bir arastirmada, anlik iletisimde bireyler
Uzerinde en cok etki birakan unsurlarin dagihmi incelenmis-
tir. Calismada, konusmanin icerigi iletisimde yalnizca %7-
15 oraninda etkili bulunmustur. Buna karsin, ses tonunun
%30, duygusal yuz ifadelerinin ise %55 oraninda etkili oldu-
Ju tespit edilmistir (16). Bir diger calisma da Albert Mehre-
bian tarafindan yapilmis ve iletisimin %7 stzel icerik, %38
ses tonu ve %55 oraninda da beden dili ile oldugu ortaya
konulmustur (17).

Ses tonu ve sézclikler: Glzel ve etkili konusmanin iki ana
unsuru, ne sdyledigimiz ve nasil sdyledigimizdir. Bir arka-
dasinizla sohbet ederken kullandiginiz sézctkler, resmi bir
sunumda veya roportajda kullanilanlardan oldukga farkli
olacaktir. Ayni sekilde, konugsma tarzimiz da duruma gére
degisiklik gosterir. Ancak, bazi standart faktorler konugsma-
nin etkili olmasini saglar.

Ornegin iyi konusanlar konusmalari esnasinda aceleci dav-
ranmazlar yavas yavas ve tane tane konusurlar. Ancak, ara
sira konusma hizini degistirmek, dinleyicilerin dikkatini top-
lamak icin etkili bir strateji olabilir. Konugsma esnasinda, din-
leyicilerin sizi net bir sekilde duyabilecegi kendinden emin
bir ses tonuyla konusulmalidir. Clmlelerin sonunda ses
tonunu hafifce dusirmek, konusmanin bazi kritik bélim-

lerinde ise vurgulamak istedigimiz noktalarda ses tonunu
yukseltmek gerekir.

Sesimizin tonu, temposu ve siddeti, sdylediklerimiz kadar
onemlidir. Konugsurken cok uzun ve karmagik climlelerden
kaciniimali, beden dilimiz ise sOylediklerimizi destekleye-
cek sekilde olmahdir.

Konusmamizda duygularimizi ifade etmek, hitap ettigimiz
kisilerle baglantimizi glglendirir. Gelismis bir kelime dagar-
cigi ise kendimizi daha rahat ve net ifade etmemizi saglar.
Konusma iceriginde érnekler ve benzetmeler kullaniimasi,
mesajlarin acik ve basit olmasi, ayrica sunumun kisa ve eg-
lenceli yapilmasi, etkin dinlemeyi kolaylagtiracaktir. Konus-
ma esnasinda istemli duraklamalar, hem kargimizda gliven
uyandiracak hem de nefes almak icin firsat saglayacaktir.
Konusurken, anda kalmak, yani duslincelerimize dalmak
yerine etrafimizda olup bitenlere dikkat vermek dénemlidir.
iyi bir dinleyici olmak, karsidakinin s6zini kesmeden ona
deger verdigimizi hissettirmek, diyalogu olumlu yénde etki-
ler. Bas hareketleriyle onay vermek, karsimizdaki kisiyi des-
tekler; ancak bu davranis konugsmanin basindan itibaren ve
sik sik tekrarlanmamalidir, cinki dogal gériinmeyebilir.

Bir topluluga hitap edilecekse, mekanin 6nceden goril-
mesi ve alanin nasil kullanilacaginin planlanmasi faydali-
dir. Konusmanin zihinde canlandiriimasi da hazirhgin bir
parcasi olmalidir. Ortamin sicakligina gére terletmeyecek
veya UslUtmeyecek kiyafetler tercih edilmelidir. Konusmaya
baslamadan 6nce kurstye cikarak birkac saniye durmak
ve nefes alarak dinleyici ile g6z temasi kurmak, 6zguven
gostergesi olacaktir. Sunum sirasinda karsilasilabilecek ak-
sakliklarin édnceden kabul edilmesi, olay! siradanlastirarak
stresin azalmasina yardimci olur. Sunum boyunca aralikli
olarak derin nefes almak ve sakin kalmak 6énemlidir. Sunu-
mun bitiminde kirsuden hemen ayrilmadan, dinleyicilerle
tekrar g6z temasi kurmak 6nerilen bir tekniktir (14).

Beden dili: Yuz ifadeleri, beden durusu, el ve kol hareket-
leri ile iletisim kurulmasi beden dili olarak tanimlanmaktadir.
Beden dili, iletisimde kullandigimiz en eski ve en etkili arag-
lardan biridir. Kultrlere ve topluluklara gére farklliklar gos-
teren beden dilleri olmakla beraber mutluluk, hiiziin, korku,
siddet gibi duygular ifade etmekte kullanilan davranis kalip-
lar siklikla evrenseldir.

iletisim ilk olarak beden dili ile baslar ve siklikla s6zIi ifade-
lerin desteklenmesi ile devam eder. Beden dili i¢ diinyamizi
direkt yansittigi icin kontrol edilmesi zaman zaman guc ola-
bilir (9). Bu nedenle beden dili ve s6zli mesajlar birbiriyle
celistiginde, daha guvenilir olan beden dilinin yansittiklaridir
(14). So6zlu iletisim durdurulabilir ancak sdzcuklerden cok
daha guclu bir etkiye sahip olan beden dili iletisim kurmaya
devam edecektir (18).

Beden dilimizi pasif ve aktif beden dili olarak iki sekilde kul-
lanabiliriz.
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Pasif beden dili: Kiyafetlerimiz, kullandigimiz renkler, sagi-
miz, kokumuz ve takilarimiz pasif beden dilinin birer parca-
sidir ve bu dzelliklerimiz giin boyu ¢evremize sinyaller gén-
derir. Beden dilimizin daha fark edilir olmasini saglamak icin
takilarimizi 6n plana ¢ikarabiliriz. Erkeklerin koluna takaca-
g1 bir saat, elleriyle yaptiklari jestlerin kargi taraf¢a daha iyi
algilanmasina yardimci olabilir. Kadinlar igin zarif bir bilezik
ya da kolye, ilgiyi Gzerlerinde toplar. Temiz, 6zenli ve Gl
kiyafetlerin tercih edilmesi, abartisiz sa¢ modellerinin secil-
mesi de pasif beden dili agisindan énemlidir (19).

Aktif beden dili: insanlar, iletisim kurarken énce beden
dilini kullanir, ardindan soézclklerle bu ifadelerini destek-
ler ve netlestirirler. Aktif beden dilini olaylara veya kisilere
verdigimiz tepkiler olusturur. Bakiglar, durus, jestler ve mi-
mikler, aktif beden dilinin temel 6geleridir. Yiz ifadelerinin
iletisim amacli kullanimi mimikler olarak ifade edilirken el,
kol, bacak, ayak ve bedenin kullanimi jestler olarak tanim-
lanir. Jestler ve mimikler esas ve ikincil olmak Uzere iki ana
baglikta toplanabilir. Esas jestler dlistince ve duygularimizi
karsimizdakine daha iyi gecirmek igin istemli kullanilan; an-
latim jestleri, sosyal ve mimik jestleridir.

Kendiliginden ortaya c¢ikan ve iletisime etkisi olmayan
jestlere ikincil jestler denir. ikincil jestler bedenin fizyolo-
jik rahatlamasi igin istemsizce yapilan davraniglari icerir.
Kasinma, hapsirma, esneme, rahat pozisyon igin kollarin
birlestiriimesi veya ayak ayak Uzerine atma bu davranis ka-
liplarina 6rnek olarak verilebilir. Bu davranislar karsidaki bi-
reye icinde bulundugumuz mevcut duygusal durumlarimizia
ilgili sinyaller gdénderir ve kontrol edilebilmesi icin 6zel caba
gerektirirler.

Bireylerin toplum karsisinda yaptigi konusmayi daha etkin
héale getirmek ve diger insanlari memnun etmek igin uygula-
dig1 jestler sosyal jestlerdir.

Karsimizdakileri etkilememizi kolaylastiracak ve iletisimimi-
zi arttiracak bazi jestler sunlardir:

Dik durusg: Dik durus kendinden emin oldugunuzun gos-
tergesidir. Ayaklar omuz genigliginde acik olacak sekilde
durulmali, bas yukarida ve omuzlar dik olmalidir.

El stkma: Dostluk mesajinin verilmesi i¢in kullandigimiz el
sikisma karsimizdakine samimi, mesafeli, 6fkeli, dominant,
teslimiyet gosterdigimiz imajlarini  verebilecegimiz farkh
tarzlarda olabilir. Etkili bir el sikismasi icin sag elimiz bosta
olmali son dakikada elimizi bosaltmak i¢in ugrasmamaliyiz.
Oncesinde soguk bir icecek tutuyor almamiz karsimizdaki-
ne elimizi soguk ve nemli hissettirecektir. Elimiz cebimizde
de olmamalidir. Elimizin agikta olmasi ve gériinmesi karsi-
mizdaki ile kuracagimiz iletisimin seffaf ve dirist olacagi
imajini olusturacaktir. Oturur pozisyonda isek ayaga kalk-
mali, tokalasma oncesi gz temasi kurmal ve hafifce gi-
[imsemeliyiz (14).

Uygun bir el sikismasi karsi tarafin mahrem alanina gir-
meden elimizin altta ya da Ustte olmadigi, karsidakine esit
oldugumuz sinyalini verir mahiyette olmalidir. Elinizin istedi-
giniz pozisyonundan emin olamiyorsaniz bagparmaginizin
tavani gosterdigi pozisyonda tutun ve bagparmaginiz ile
isaret parmaginiz arasindaki mesafeyi genis tutun. Avug ici
karsimizdakinin avug ici temas edecek sekilde duz olmali
ve parmaklarimiz elini kavrayacak sekilde sariimalidir. Dir-
sekten itibaren yapilacak hafif sallama hareketi ve bir mad-
det bekleme ve sonrasinda ayrilma iletisimin sicak olmasini
saglayacaktir.

Karsidakine onunla mesafeli oldugunuz imajini vermek is-
tiyorsaniz 6li balik el sikismasi da denilen el ucu ile kar-
sidakinin elini sikma teknigini kullanabilirsiniz. Elinizi onun
elinin Ustinde tutarak yapacaginiz dominant el sikismasi
baskin oldugunuzun géstergesidir. Diger el ile koldan tu-
tulmasi otorite seviyesini arttiracaktir. Bize kargi iyi niyetli
olmayan el sikismalarda savunma ydntemlerini kullanmak
gerekecektir. El sikarken kolumuzu yakalamasini engelle-
mek icin yan hafif yana dénebiliriz veya karsimizdaki domi-
nan el sikisma modelini secti ise ikinci elimizi onun elinin
Uzerine koyabiliriz.

Yiiz ifadeleri: Yiz ifadesi duygularin anlatiimasi igin en
etkin ve evrensel iletisim araglarindandir. Uziinta, tiksinti,
hayret 6fke, korku ve mutluluk duygular yiz hareketleri
ile tam olarak ifade edilebilmektedir. Hatta bu ifadelerden
bazilarinin dogustan geldigi disunllerek bebekler Gizerinde
calismalar yapiimistir. Mutlulugu gésteren glilme ifadesi-
nin bebeklerde altinci haftadan sonra sosyal glilme olarak
basladigi bilinmektedir. Olaylarda spontan ortaya cikan bu
ifadeler karsidakine duygu durumu ile ilgili bilgi verilmesi is-
tenmedigi durumda hemen bagka bir ifade ile saklanir.

Bakiglar: Bakislar hem alici hem de verici 6zelliginden do-
lay! iletisimin énemli parcalarindan birini olusturur. Olumlu
veya olumsuz duygulari, karsidakine deger verip vermedi-
gimizi gostermek icin kullanabilecegimiz bir ydéntemdir. Nor-
mal bir diyalogda surdurilen géz temasi énemlidir. Ancak
gdz temasinin siresi Ulkelere gore farkliliklar gésterir. Or-
negin Japonya’da g6z temasi saygisizlik olarak algilanirken
Avrupa ve Amerika’da iletisimde uzun sireli g6z temasi ku-
rulur. Arap Ulkelerinde de g6z temasi istenmezken tlkemiz-
de konusmanin buyik ¢ogunlugunda gbéz temasi kurulur.
Konusurken g6z temasi kurmak kultirimuz de kargimiz-
dakine 6nem verdigimiz ayni zamanda kendimize guven-
digimiz anlami tasir. G6z temasinin kesilmesi ise ilgisizligi,
amagcsizligl bazen de birseyler saklandigini dustindurebil-
mektedir. Kafanin geri atilarak burun Gzerinden iletisim ku-
rulan bireye bakilmasi ise karsidakini kiicimsedigi kendini
Ustiin goérdiginu gosterir. Rahatsiz edici bir bakis turi de
omuz Uzerinden bakiliyor olmasidir.

Yizin hangi bolgesine bakildigi iletisim kurulmak istenen
birey ile kurmak istedigimiz yakinlik tirl ile de alakalidir.

Med J West Black Sea 2024;8(3): 211-217

215



Hocagil H ve Hocagil AC

Ornegin karsidaki bireyin géz-alin bélgesine bakilmasi ara-
ya bir resmiyet konuldugu anlamina gelirken, g6z ve dudak
arasindaki bélgeye bakiliyor olmasi duygusal yakinligin ve
iletisime acik olundugunun gdstergesidir. Dudak ve gégus
arasindaki mesafeye bakiliyor olmasi da farkli cinsiyetler
arasinda ilgilenme oldugu anlamina gelmektedir.

Goz temasinin kurulmadigi durumlarda karsidaki birey siki-
lir ve hatta g6z temasinin kesilmesi otorite kurmak igin kul-
lanilan yéntemlerdendir. ClnkU dinleyen her zaman otorite
olarak kabul edilir.

iletisimde giivenlik alanlari ve fiziksel mesafeler: Hayvan-
lar, kuslar, baliklar gibi birgcok canli yasadiklari bélgede
kendilerine alan edinirler ve bu bdlgeyi koruma ¢abasinda
olurlar. insanlarda tipki diger canlilar gibi iletisimlerini kurar-
ken farkli alan ve mesafeleri kendilerine guvenli alan ola-
rak secerler. iletisimde mesafe bireylerin birbirlerine olan
duygusal yakinliklarini gésteren énemli belirleyicilerdendir.
iletisim srdurillrken bireylerin araya koyduklari mesafe ne
kadar artarsa duygusal yakinlik da o oranda azalmaktadir.
iletisim alani mahrem alan, kisisel bolge, sosyal bélge ve
ortak alan olmak UGizere dort mesafeden olusmaktadir.

Toplumlara ve kultirlere gére bu mesafeler degiskenlik gés-
termekle beraber dinya geneli icin mahrem alan 15-45 cm,
kisisel bolge 46 cm -1.2 m, sosyal bélge 1.2-3.6 m ve ortak
alan da 3.6 m’nin Gzerindeki alanlari igerir (17).

Ozel (mahrem) alan, bireyin etrafindaki sanki viicudunun bir
parcasi gibi benimsedigi alani ifade etmektedir. Bu alan kol
uzunlugunca olan 6ndeki alani icermektedir. Bireyler mah-
rem alanlarina anne, baba, es, cocuk, sevgili gibi sadece
cok yakinlarinin girmesine musaade ederler. Yabancilarin
bu alana girmesi hem fiziksel hem de zihinsel olarak cid-
di stres olusturmaktadir. Asansér, metro, otobus gibi dar
alanlarda mahrem alanlarina bir bagkasinin yakin oldugu
durumlarda kisilerin tedirgin olmasi bu nedenledir (17, 20).

Bu kisisel alan ihlal edilerek bireyler tizerinde otorite kurula-
bilir. Kisisel alani ihlal edilen birey mahrem alanini korumak
icin geri adim atacaktir. Tekrar alan ihlali ile ikinci geri adim
attirlimasi ile otorite kurulur. Bu otorite kurma teknigine ma-
ruz kalindiginda geri adim atmak yerine yan dénmek faali-
yeti bosa c¢ikaracaktir.

Kisisel alan: Bireylerin kendilerine yakin hissetmedikleri bi-
reylere miisaade edebilecekleri en yakin mesafe olan 25cm-
1 m olarak tanimlanmaktadir. Arkadas olarak kabul edilen
bireyler ile iletisim bu mesafeden strdurilir. Sosyal alan
birbirini daha az taniyan kisilere miisaade edilebilen 1-2.5
m’lik alani icermektedir. Genel alan ise birbirlerini hi¢ tani-
mayan insanlarla otobuls terminalleri, tren garlari gibi kala-
balik alanlarda korumaya 6zen gdsterilen 2,5 m? civarindaki
alani ifade etmektedir (17).

Jestler: Bas, el, kol, ayak, bacak ve bedenin anlatim amacli
kullanimi jestleri olusturur. Gu¢ ve bilgi durusu, ¢ati durusu,

ters cati, baskilayan eller, kartal pencgesi, ilmik hareketi gibi
bedenimizi kullanarak olusturdugumuz jestler kendimize
olan glvenimizi yansitir, konusmalarimiza gic¢ katar ve din-
leyiciler Gzerinde h&kimiyet kurmamizi kolaylastirirlar (21).

TIPTA OTORITE KAVRAMI

insanlar kendine karsiliksiz ya da diistk bir karsilikla de-
vamli olarak iyilik yapani otorite figlrQ olarak kabul ederler.
Tibbin temelinde yer alan iyilestirme eylemi de iyilik faaliye-
tinin bir turd oldugundan hizmet verenler dogal olarak otori-
te héline gelmektedirler.

Otorite saglik profesyonellerinin birbirleriyle, hastalarla,
hasta yakinlariyla, toplumla ve toplumsal kurumlarla kur-
duklari iligkilerde surekli olarak kullanilan bir aragtir. Roller,
bilgi ve beceriler, makam ve karizma gibi otoriteyi olusturan
tim gicler tip mesleginin uygulanmasini kolaylastirmakta-
dir.

Saglik hizmeti Uretiminin her bir basamaginda iglerin orga-
nize yuruyebilmesi ve esglidimin saglanabilmesi icin etki-
li bir otorite kullanim sureclerine ve liderlik yapilasmasina
ihtiya¢ vardir. Saglk kurumlarinda bulunan idari kadrolas-
ma-makam-tinvan da bu amaca hizmet etmektedir.

Saglikla ilgili her turli surecin yuritilmesi sirasinda bilgi
ve beceri sahibi olmak en énemli otorite kaynaklarindan-
dir. Bu otorite kaynagdi 6ncelikle saglk profesyonellerinin
kendi iclerinde birilerini daha 6n plana ¢ikarmakta ve onu
otdr haline getirmektedir. Ancak gelisen teknoloji ile birlikte
gundmdizde her tirll bilgiye ulasilabilir olmasi hem saghk
profesyonelleri arasinda hem de toplumda bu otoritenin 6n-
ceki giictinii kaybetmesine neden olmustur. Ozellikle dahili
bilimlerde bu gli¢ kaybi1 daha cok 6n plana cikarken cerrahi
bilimlerde meslegin zanaatkarlik kismi nedeni ile etkinligini
korumaktadir (22).

Bircok otorite kaynagina sahip olsaniz bile iletisim kurdu-
gunuz bireylerin sizin sahip oldugunuz otoriteleri degerlen-
dirme icin yeterli zamani ve yetisi olmayabilir. Boyle bir du-
rumda; algl yénetimi ile insanlarla olan iletisimimizde anlik
otorite kurmada etkin otorite tipi olarak karizmatik otorite 6n
plana ¢cikmaktadir.

Anlk otorite kullanimi, dzellikle acil servislerde, yogun ba-
kim Unitelerinde ve cerrahi mudahalelerde kaginiimazdir.
Bu durumlar, hizli ve kesin kararlar almayi gerektiren, za-
manin ¢ok kritik oldugu durumlari icerir (23).

Anlik otorite kullanimi, hem hasta sonuglari hem de saglik
hizmeti sunumunun genel kalitesi tizerinde belirgin bir etki-
ye sahiptir. Anlik otorite, tibbi ekip i¢indeki koordinasyonu
artirarak, hizli ve etkili miidahaleleri mimkdan kilar. Hizli ve
dogru kararlar, hastalarin givenligini saglar ve komplikas-
yon risklerini azaltir. Hizli ve etkin tedavi surecleri ile birlikte
hastalarin saglik hizmetlerinden duydugu memnuniyeti de
artirir (24).
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SONUC ve ONERILERI

Otorite, bireylerin sosyal ve profesyonel iligkilerinde kar-
silikli gliven ve saygiya dayali bir yapinin saglanmasinda
6nemli bir rol oynar. Cesitli otorite tlrleri, topluluklarin uyum
icinde calismasini ve bireylerin rollerini benimsemesini
saglar. Tibbi alanda ise otorite, hasta bakim suregclerinin
etkinliginde belirleyici bir faktérdir. Makam, bilgi ve kariz-
maya dayali otoritenin dengeli kullanimi, saghk profesyo-
nelleri arasinda koordinasyonu artirirken, hastalarin tedavi
streclerinden duydugu memnuniyeti de olumlu yénde et-
kiler. Anlik otoritenin yogun bakim ve acil servis gibi kritik
ortamlarda hayati 6nem tagimasi, tibbi liderlik becerilerinin
gelistiriimesini zorunlu kilar. Ginimuzde bilgiye ulagimin
kolaylasmasi ile bazi otorite kaynaklarinin eski glictina yitir-
digi gdzlemlense de, liderlik ve otoritenin etkin kullanimi, bi-
reyler ve kurumlar arasindaki iligkilerin strdirulebilirliginde
vazgecilmez olmaya devam etmektedir. Bu nedenle, hem
sosyal iliskilerde hem de profesyonel alanlarda otoritenin
dinamiklerinin dogru anlasiimasi ve uygulanmasi, bireysel
ve toplumsal basariyi artiracaktir.

Tesekkir
ok.

<

Yazar Katki Beyani

Fikir: Hilal Hocagil, Tasarim: Hilal Hocagil, Abdullah Ciineyt
Hocagil, Literatir taramasi: Hilal Hocagil, Abdullah Ciineyt
Hocagil, Yazim: Hilal Hocagil, Abdullah Ciineyt Hocagil, Onay:
Hilal Hocagil.

Cikar Catismasi

Cikar catismasi bulunmamaktadir.

Finansal Destek

Herhangi bir kisi ya da kurum finansal destek saglamamistir.

Etik Kurul Onayi

Deneysel veya klinik bir arastirma icerigi olmadigindan etik kurul
oluru gerekmemistir.

Hakemlik Siireci

Kér hakemlik siireci sonrasi yayina uygun bulunmustur.

KAYNAKLAR

Bal H. Siyaset teorisinde ‘otorite’ kavrami. Turkish Studies
2014;9:247-255

Eren E. Orgiitsel Davranis ve Yénetim Psikolojisi, 17. Basim.
istanbul, Beta Yayincilik; 2020. 472

Esgin A. Otoritenin Sosyolojisi: Otoriteye itaatin Ya Da Otorite
Bagimhhginin Sosyolojik Anlamlari. Sosyologca 2013; 6:101-
122.

N -

w

4. Cifcili V. Sinif ici disiplinde otorite. HAYEF Journal of Education,
2009, 6.1: 91-103.

5. Uyanik G. Otoritenin izdiisim{: Heinrich Mann’in Mavi Melek
adli romaninda egitim elestirisi. 1.Basim. Ankara: Salkimségut
Yayinlari 2005; 83

6. Ugurluoglu O, Celik Y. Orgiitlerde stratejik liderlik ve dzellikleri.
Hacettepe Saglik idaresi Dergisi. 2009; 12: 121-156.

7. Pazarbas M. Liderlik Ve Otorite: Lise Ogrencilerinin Liderlik Ve
Otorite Algisi Uzerine Bir Arastirma. Doktora tezi.2012

8. Mendel G. Son Sémirge Cocuk: Sosyo-Psikanaliz Agidan Oto-
rite 1.Basim. istanbul: Cem Yayinlari; 2005, 24.

9. Yiksel M. Max Weber'de Otorite Tipleri. Theosophia. 2022; 5:
143-158.

10. Ipek i. Turkiye'de siyasetin kutuplagmasi ve karizmatik otorite.
Paradoks Ekonomi Sosyoloji ve Politika Dergisi. 2021;17: 65-
80.

11. Arslan S. Yonetim Sirecinde Otorite Kullanimi ve Ortaya
Cikan Sorunlarin Degerlendiriimesi: Elestirel Bir Yaklasim
Optimum Journal of Economics and Management Sciences.
2018;5: 1-18

12. Yavuz S. Bir Karizmatik Otorite Orneg_i Olarak imamet ve Meh-
di Anlayisi: Tirkiye Caferileri (Igdir Ornegi). Hitit Universitesi
ilahiyat Fakdltesi Dergisi. 2014;13: 1-35.

13. Eski H. Buglnl anlamak icin Max Weber’i yeniden okumak.
ZKU Sosyal Bilimler Dergisi. 2010; 6:187-198

14. Cabane OF. Karizma Miti. Tumay, N. Gev. Okuyan Us Yayine-
vi: istanbul, 2014

15. Yilmaz GG. Otoritenin Kurulumu Agisindan Bir Séylem Analizi:
ikinci Karabag Savasi Sonrasi ilham Aliyevin Ulusa Seslenis
Konusmasi. International Journal of Eurasia Social Sciences/
Uluslararasi Avrasya Sosyal Bilimler Dergisi. 2021;12;44.

16. Selguk Z. Okul Deneyimi ve Uygulama: égretmen ve égrenci
davraniglarinin goézlenmesi Ankara: Nobel Akademik Yayinci-
lik; 2001

17. Ustlinsel, G. Etkili iletisim becerileri ve beden dili. Master’s the-
sis, Namik Kemal Universitesi 2011.

18. Caliskan N, Yesil R. Egitim sirecinde 6gretmenin beden
dili. Ahi Evran Universitesi Kirsehir Egitim Fakdiiltesi Dergisi
2005;6:199-207

19. Habaci, I, Urker A, Bulut S, Atici R, Habaci Z. Beden dilinin
egitim 6gretim UGzerine etkileri. Electronic Turkish Studies 2013;
8:9

20. Navarro J, Karlins M. Beden dili. istanbul: Alfa Yayincilik. 2017.
96

21. Keskin T. Beden dili ve hitabet. Az Kitap; Ares Yayincilik. 2015.

22. Halidi G. Tipta otorite unsuru: otorite figUrleri ve otoriter iligkiler.
Yikses lisans tezi. 2015

283. Smith, J A, Doe, R. Emergency Decision Making in Healthcare.
Journal of Emergency Medicine, 2020;35: 567-578.
24. Thompson HJ, Wiliams MA. Enhancing Rapid Decision-Ma-

king Skills in Healthcare Professionals. Medical Education,
2021;55: 276-284.

Med J West Black Sea 2024;8(3): 211-217

217



Bat1 Karadeniz T1p Dergisi

Medical Journal of Western Black Sea

DERLEME

Med ] West Black Sea 2024;8 (3): 218-229
DOI: 10.29058/mjwbs.1477979

TSPO’nun (18 kDa Translokator Protein) Yapusi, Islevi ve
Patolojik Siireclerdeki Rolii

Structure and Function of TSPO (18 kDa Translocator Protein)
and Its Role in Pathological Processes

Yusuf ELMA ©) Emine YILMAZ CAN

Zonguldak Biilent Ecevit Universitesi, Tip Fakiiltesi, Tibbi Farmakoloji Anabilim Dali, Zonguldak, Tiirkiye

ORCID ID: Yusuf Elma 0000-0002-2670-6875, Emine Yilmaz Can 0000-0003-4022-2233

Bu makaleye yapilacak atif: Elma Y ve Yilmaz Can E. TSPO’nun (18 kDa translokatér protein) yapisi, islevi ve patolojik siireclerdeki rolii. Med ] West Black

Sea. 2024;8(3):218-229.

GRAFIKSEL OZET

TSPO'nun hiicredeki roll ve fizyopatolojik suireclerdeki etkisi gz éntine alindiginda, umut vadeden
tedavi segeneklerinin gelistiriimesi icin daha fazla arastirma gerekmektedir.

Mitokondri dis zarinda
yerlesik olan TSPO,
hticre igindeki konumu
itibariyle kolestroliin
mitokondriye
tasinmasini saglayarak
steroid sentezi,
proliferasyon,
inflamasyon ve apopitoz
gibi birgok énemli
strecte rol
oynamaktadir.

TSPO’nun gesitli fizyopatolojik
sureglerdeki rolleri ele alinarak
potansiyel tani ve tedavi hedefi
olarak degerlendirilmesi
amaglanmistir.

Literatirde, gesitli
hastaliklarda tani ve
tedavi hedefi olarak
kullanilan TSPO ve

ligandlarinin patolojik
sureclerdeki rolleri ile bu
rollere aracilik eden
mekanizmalar lizerine
yapilan galigsmalar
derlenmistir.

Bu derleme, teshis ve
tedavi agisindan
onemli hedefler

olabilecek TSPO ve
ligandlari hakkindaki
mevcut bilgiler
IsIginda, potansiyel
kullanim alanlarinin
genisletilmesi igin yeni
calismalara ihtiya¢
duyuldugunu
vurgulamaktadir.
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Farmakolojik ve yapisal olarak santral benzodiazepin reseptérlerinden farkli olan TSPO, ilk olarak bébrekte diazepam icin baglanma alani
olarak kesfedilmis ve beyin digi yerlesimi nedeniyle “periferik benzodiazepin reseptdri” olarak tanimlanmistir. Daha sonra periferik dokularla
birlikte merkezi sinir sistemindeki glial hlicreler, endotelyal hicreler ve bazi néron populasyonlarinda da ylksek oranda bulundugu tespit
edildiginden bu protein, “18 kDa Translokator Protein (18 kDa TSPO)” olarak yeniden adlandiriimistir. Mitokondri dis zarinda yerlesik olan
TSPO, hicre igindeki konumu itibariyle kolestroliin mitokondriye tasinmasini saglayarak steroid sentezi, proliferasyon, inflamasyon ve
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apopitoz gibi birgok 6nemli surecte rol oynamaktadir. TSPO’nun farkh patolojilerdeki etkilerinin arastirilmasi amaciyla Ro5-4864 ve PK11195
basta olmak tzere cesitli TSPO ligandlari kullaniimaktadir. TSPO ve ligandlari; Alzheimer hastaligi (AH), frontotemporal demans, multipl
skleroz, Huntington hastaligi, amyotrofik lateral skleroz ve Parkinson hastaligi gibi nérodejeneratif hastaliklarin tani ve tedavisinde énemli
farmakolojik hedefler haline gelmistir. Ayrica hlicre cogalmasinda éncul proteinlerin mitokondriye tasinmasinda da goérevli oldugundan bazi
malignitelerdeki etkileri de incelenmektedir. Calismamizda TSPO’nun cesitli fizyopatolojik sureglerdeki rolleri ele alinarak potansiyel tani ve
tedavi hedefi olarak degerlendirilmesi amacglanmistir.

Anahtar Soézciikler: Benzodiazepin, TSPO, Ro5-4864, mitokondri, inflamasyon, apopitoz, kanser

GRAPHICAL ABSTRACT

Considering TSPO's role in the cell and its effects in pathophysiological processes, more research
is needed to develop promising treatment options.

TSPO, located on the

outer mitochondrial The review

membrane, plays a role
in several important
processes such as

In the literature, studies
have been compiled on
the roles of TSPO and its

emphasizes, based on
current knowledge of

steroid synthesis, . . . .
p,o/,-ferat},'/on, ligands, which are used TSPO.and its ligands,
inflammation, and as diagnostic and which could be
apoptosis by facilitating . . .

the transport of therapeutic targets in important targets for

diagnosis and
treatment, that further
studies are needed to
expand their potential

applications.

various diseases, in
pathological processes,
as well as the
mechanisms that
mediate these roles.

cholesterol into the
mitochondria due to its
position within the cell.

The aim is to evaluate TSPO as a
potential diagnostic and therapeutic
target by addressing its roles in
various pathophysiological
processes.

Elma Y, et al. Structure and...
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ABSTRACT

TSPO, which is pharmacologically and structurally different from central benzodiazepine receptors, was first discovered as a binding site for
diazepam in the kidney and was defined as a "peripheral benzodiazepine receptor" due to its location outside the brain. It was later renamed
"18 kDa Translocator Protein (18 kDa TSPO)" because it was found to be highly abundant in glial cells, endothelial cells and some neuron
populations in the central nervous system as well as peripheral tissues. TSPO, which is located on the outer membrane of mitochondria,
plays a role in many important processes such as steroid synthesis, proliferation, inflammation and apoptosis by transporting cholesterol
into mitochondria. Various TSPO ligands, especially Ro5-4864 and PK11195, are used to investigate the effects of TSPO in different pathol-
ogies. TSPO and its ligands have become important pharmacological targets in the diagnosis and treatment of neurodegenerative diseases
such as Alzheimer's disease (AD), frontotemporal dementia, multiple sclerosis, Huntington's disease, amyotrophic lateral sclerosis and
Parkinson's disease. Since TSPO is also involved in the transport of cell proliferation precursor proteins to mitochondria, its effects in some
malignancies are also being studied. In our study, we aimed to investigate the roles of TSPO in various physiopathological processes and to
evaluate it as a potential diagnostic and therapeutic target.

Keywords: Benzodiazepine, TSPO, Ro5-4864, mitochondria, inflammation, apoptosis, cancer

inflamasyon, bagisiklik ve programlanmis hticre 61imu gibi
diger 6nemli rollere de sahiptir (1). Mitokondriyal zar prote-
inleri ise iyonlar ve ATP/ADP (adenozin difosfat) taginmasi
gibi mitokondriyal homeostazin énemli dlzenleyicileridir.
Bu proteinlerde gelisebilecek sorunlar, ¢cok sayidaki hasta-
likla iligkilendirilmekle birlikte, teshis ve tedavi stratejilerinin

Mitokondri, besinlerin oksidatif fosforilasyonu ile birlikte
adenozin trifosfat (ATP) olusturarak hiicrenin enerji merkezi
gbrevini gérmektedir. Diger yandan, metabolit sentezi, kal-
siyum homeostazi, reaktif oksijen Urtnlerinin (ROS) Uretimi,
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gelistiriimesi acisindan umut verici hedefler olarak kabul
edilmektedirler (2).

Uyku bozukluklari, anksiyete, konvilsiyon gibi durumlarin
tedavisinde kullanilan benzodiazepinlerin periferik dokular
Uzerindeki baglanma alanlarini bulma c¢alismalar sonu-
cunda, 1977 yilinda periferik tip benzodiazepin reseptoéri
(PBR) tanimlanmistir (3). ilk olarak bébrekte diazepam igin
baglanma alani olarak kesfedilmis ve beyin disi yerlesimi
nedeniyle santral benzodiazepin reseptérlerinden ayirmak
amaciyla periferik benzodiazepin reseptdrt olarak adlandi-
riimistir. PBR ismi disinda bu proteini ifade etmek icin “mi-
tokondriyal benzodiazepin reseptdri”, “diazepam baglan-
masini inhibe eden reseptér kompleksi (diazepam-binding
inhibitor receptor complex-DBI)” ve “PK11195-baglanma
alanlan” gibi isimler de kullanilmistir. 2006’da HUGO Gen
Adlandirma Kurulunca PBR, diger ligandlar veya proteinler
ile olan etkilesimlerinden bagimsiz olarak, protein veya li-
gand tasima/ translokasyondaki islevini yansitan “18 kDa
Translokator Protein (TSPO)” olarak yeniden adlandiriimis-
tir (4). TSPO, mitokondriyal kolesterol transportu ve stero-
id hormon biyosentezi, porfirin transportu ve hem sentezi,
apopitoz, hlcre proliferasyonu ve anyon transportu gibi,
hem direkt hem de indirekt pek c¢ok biyolojik fonksiyonda
gbrev almaktadir (5).

Santral benzodiazepin reseptorleri néronlarda lokalizedir-
ler ve gama aminobdtirik asit A (GABA,) reseptorleri ve
klor kanallari ile kenetlenmigslerdir. Cok daha yaygin olan
TSPO’lar ise, steroid sentezleyen hiicrelerde bol miktarda
olmak Uzere, esas olarak mitokondri dis zarinda bulunmak-
tadir. TSPO’nun GABAerjik nérotransmisyonda da etkili
oldugunun gosterildigi bir calismada, secici TSPO ligandi
XbD173’Un fare medial prefrontal kortikal néronlarinda
GABA aracili inhibitér postsinaptik akimlarin amplitida ve
stresini glclendirdigi ve bu etkinin finasterid tarafindan 6n-
lendigi bildiriimigtir (6).

TSPO’larin farmakolojik ve yapisal olarak santral benzodi-
azepin reseptoérlerinden farkh olduklari bildiriimis, memeli
dokularinda santral ve periferik tip benzodiazepin resep-
torleri tanimlanmistir. Daha sonra yapilan ¢alismalarda ise,
TSPO’nun periferik dokular disinda, santral sinir sistemi do-
kularinda da bulunduklari gésterilmistir (4). TSPO; merkezi
sinir sisteminde glial hicreler (astrositler, mikroglia), en-
dotelyal hicreler ve bazi néron poptlasyonlarinda ylksek
oranda eksprese edilmektedir (7,8). Periferde ise bu resep-
torler, adrenal korteks ve gonadlar gibi steroid hormon sen-
tezi yapan endokrin hucrelerinin mitokondri dis zarlarinda
bulunmakta ve steroid hormon sentezinin ilk ve hiz kisitlayi-
¢l basamag olan kolesteroliin hiicre icine transferine araci-
lik ederek steroidogenezi diizenlemektedir (9). TSPO’lar ilk
olarak bébrek dokusunda saptanmigsa da daha sonraki ¢a-
lismalarda akciger, karaciger, dalak, bagirsak, kalp, makro-
faj, trombositler, mast hiicreleri, timus, lenf nodu, testis ve
hipofiz dokularinda da bulundugu gésterilmistir (10).

TSPO’NUN YAPISI

TSPO, nikleer DNA tarafindan kodlanan 5 transmembran
alana sahip bir mitokondriyal proteindir ve tipik olarak dig
mitokondriyal zarda bulunmaktadir. Bir benzodiazepin olan
diazepamin baglanma alani olarak tanimlandigi igin, perife-
rik tip benzodiazepin reseptdrl olarak disundlmustir. Son
30 yilda yapilan galismalarda, TSPO’nun spesifik olarak
benzodiazepinler, izokinolin karboksamidler, indol aseta-
midler ile ayni zamanda porfirinler, diazepam baglanmasini
inhibe eden polipeptid (DBI) ve kolesterol gibi endojen li-
gandlara baglandigi gésterilmistir.

TSPO’nun, dig ve i¢c mitokondriyal zarin bazi proteinleriyle
bir kompleks olusturduguna inaniimaktadir. Mitokondriyal
permeabilite gecis poru (MPTP) olarak bilinen bu kompleks,
yaralanma sirasinda apopitotik ve nekrotik hiicre 8limanin
6nemli bir duzenleyicisi olarak gbrev almaktadir (11). Nor-
mal homeostatik kogsullar sirasinda MPTP, aktif por agiima-
sI ve kapanmasina ragmen transmembran potansiyelini ko-
rumaktadir. Bununla birlikte MPTP’nin uzun sureli agiimasi,
apopitotik faktdrlerin (sitokrom c, apopitoz indikleyici faktor
ve Smac) mitokondriden sitozole salinmasina, mitokondri-
yal matriksin ozmotik sismesine, ATP sentezinin ve oksi-
datif fosforilasyonun bozulmasina, dolayisiyla da apopitotik
ve nekrotik sinyalleme kaskat reaksiyonlarini takiben hiicre
6limune neden olmaktadir (11,12).

TSPO ile iligkileri nedeniyle voltaj bagimli anyon kanali
(VDAC) ve adenin nukleotid tasiyici (ANT) gibi bazi pro-
teinler, MPTP’nin bilegenleri olarak dugtinulmigsse de kno-
ckdown fare cgalismalari, hem VDAC hem de ANT’nin mi-
tokondriyal gecirgenlik icin gerekli olmadigini géstermistir
(13). TSPO ile birlikte MPTP’nin dogrulanmis diger tek bi-
leseni, kalsiyum aktivasyonunda porun agilmasina yardim
eden ve mitokondriyal matriks icinde bulunan bir peptidil
prolil cis-trans izomeraz olan siklofilin-D’dir (14).

TSPO VE BENZODIAZEPIN LIGANDLARI

Yapilan calismalarda porfirin tasinmasi, iltihaplanma, tu-
mor ilerlemesi, Parkinson ve Alzheimer hastaliklar gibi bir
dizi karmagsik hicresel sureclerde roli oldugu gdsterilen
TSPO’nun, anksiyolitik benzodiazepinlerin santral sinir sis-
temindeki baglanma alani olan GABA, reseptérinden farkli
bir ligand baglama profiline sahip oldugu tespit edilmigtir
(15,16).

TSPO ligandlar endojen ve sentetik olarak ayrildiginda
endojen TSPO ligandlari arasinda kolesterol ve porfirinler
bulunmaktadir ve sirasiyla TSPO icin nanomolar ve mik-
romolar afiniteler gdstermektedir (16,17). TSPO’nun diger
endojen ligandi, bir néropeptit ailesi olan endozepinlerdir
ve bunlar benzodiazepinleri GABA, reseptériindeki baglan-
ma bolgelerinden uzaklastirabilme yetenegine sahiptir (18).
Endozepinler, periferik sinir sistemindeki Schwann hticrele-
ri tarafindan sentezlenmektedir ve yaralanmaya yanit ola-
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rak endozepinlerin lokal tretimi, artan TSPO ekspresyonu
ile es zamanl olarak artmaktadir (19). TSPO’nun klasik
sentetik ligandlar arasinda ise, antagonist etki gdsteren
PK11195 ve agonist etki gosteren Ro5-4864 bulunmak-
tadir (20). PK-11195 sadece TSPQO’ya baglanirken, Ro5-
4864 tam baglanma kapasitesi icin baska mitokondriyal
protein bilegsenlerine de ihtiyag duymaktadir. PK-11195 gibi
izokinolinler, TSPO’nun ¢esitli hiicre ve dokulardaki iglevi
ve ekspresyonunu karakterize etmek icin énemli tanisal li-
gandlar haline gelmistir.

Son yillarda, farkli kimyasal siniflara béllnebilen cgesitli
TSPO ligandlari Gretilmistir. Bunlar arasinda GABA, re-
septorlerine de baglanan alpidem gibi imidazopiridinler,
CLINDE, CLINME, CB-34, DPA, FGiN-1-27 ve SSr180575
gibi indol turevleri, pirolobenzoksazepinler, DAA1106 ve
PBR28 gibi fenoksifenil asetamid tirevleri yer almaktadir.
Bu ligandlarin ¢ogu, ndrogérlntileme ajanlari ve cesitli
noropatolojik durumlarla baglantili beyin inflamasyonu igin
teshis araclar olarak geligtirilmistir. Bununla birlikte, bazi
TSPO ligandlar néroproteksiyon, ndrorejenerasyon ve ank-
siyetede terapotik potansiyele sahip olabilmektedir. Bu bag-

Tablo 1. TSPO ve ligandlarinin patolojik stireclerdeki rolleri

lamda, TSPO ligandlarinin beyin hasarinda gérintileme
ajani ve tedavi segenegi olarak kullanilabilecegini gdsteren
calismalar mevcuttur (21). Bir bagka calismada, TSPO Ii-
gandi XBD173’nin (AC-5216/emapunil), yalnizca hayvan
modellerinde degil, ayni zamanda insan goéndllilerinde de
hizli anksiyolitik etkiler gdsterdigi bildirilmistir (6). Daha az
secici moleklller de terapdtik olanaklar sunabilmektedir.
Ornegin, nérosteroid olusumunu stimiile eden benzoksazin
etifoxin, TSPO icin dnemli bir afinite gdstermekte, fakat ayni
zamanda GABA, reseptérlerine de baglanmaktadir (22).
Bu nedenle anksiyolitik etkileri, hem TSPO hem de GABA,
reseptoérlerini dogrudan hedeflemesinden ileri gelmektedir
(23). TSPO ve ligandlarinin fizyopatolojik sureglerdeki rolle-
ri Tablo 1 ve Sekil 1’de gdsterilmistir.

TSPO’NUN iSLEVI VE PATOLOJIK

SURECLERDEKIi ROLU

TSPO ile ilgili yapilan ¢alismalar, bu proteinin kolesterol
tagsinmasi ve steroid hormon sentezi, MPTP’nin acilma-
sI, mitokondriyal solunum, apopitoz, proliferasyon, timor
olusumu ve inflamasyon dahil olmak Uzere cesitli hiicre-

TSPO Hiicre hatt/Hayvan modeli Etkiler Kaynak
Ligandi
PPIX TSPO-nakavt glioblastoma hticreleri  TSPO’nun silinmesi PPIX ve ROS birikimine yol agmistir (24)
PK11195 LPS ile indUklenmis insan Muhtemel Ca2+ aracili sinyal yollariyla TNF-a ve COX-2 (25,26)
mikroglialari ekspresyonu azalmistir
Hela hucreleri TSPO’dan bagimsiz bir yol olan F1FO-ATP sentazi hedefleyerek (27)
hiicresel otofaji diizenlenmisgtir
Sican ex vivo glokom modeli TSPO-5aRD aracili AlloP sentezini tesvik ederek basinca bagh (28)
RGC apoptozu engellenmistir
Ro5-4864 izoprenalin ile indiiklenmis zebra Glikoz seviyesindeki dalgalanmalar tersine cevrilmistir (29)
baligi larvalari
Glikoz yoksunlugu uygulanmis T98G  Serbest radikallerin Gretimini azaltarak mitokondriyal homeostaz (30)
astrosit hiicreleri korunmakta ve sitokrom c¢ salinimi ve kaspaz-3 aktivasyonu
azaltilarak mitokondriyal apoptoz yolu inhibe edilmigtir
Etifoxine  Ylksek yagli diyet/obezite fare modeli Hem RPE’de hem de serumda toplam kolesterol, trigliserit ve fosfo- (31,32)
lipid kitlesini azaltarak kolesterol metabolizmasi hizlandinimistir
Ro5-4864 insan periferik monontikleer hiicreleri IL-2 retimi inhibe edilmistir (43)
Ro5-4864 Karragenan ile induklenen plérezi Nitrik oksit olusumu inhibe edilmistir (46)
Ro5-4864 Akut akciger hasari Pulmoner 6dem ve PE olusumu inhibe edilmistir (49)
Ro5-4864 Akut akciger hasari Antiapoptotik ve antiinflamatuvar etki elde edilmistir (50)
Ro5-4864 Spinal epidural fibrozis Antifibrotik etki elde edilmistir (52)
Ro5-4864 Fare taupati modeli Noroinflamasyon, nérodejenerasyon ve beyin atrofisi azalmistir (59)
Ro5-4864 Sigan periferik néropati model Allodininin hafifledigi ve miyelin kilif kalinligi ile miyelin protein (73)
ekspresyonunun arttigi gésterilmistir
PK-11195 Sigan polimikrobiyal sepsis Noroinflamasyonun modulasyonu ile biligsel bozuklugun énlendigi (74)

ortaya konmustur

PPIX: Protoporfirin IX; ROS: Reaktif oksijen tirleri; TNF-a: Tumér nekroz faktori-a; COX-2: Siklooksijenaz-2; RGC: Retinal gangliyon
hucresi; AlloP: Allopregnanolone; RPE: Retina pigment epiteli; PE: Plevral efflizyon
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Kolestroliin
mitokondriyal
zardan tasmmasi
Apopitozun
Steroidogenez diizenlenmesi
MPTP Hem
acilmasimin biyosentezi
diizenlenmesi
Mitokondriyal
solunumun
diizenlenmesi

Sekil 1. TSPO’nun fizyolojik streglerdeki rolleri.

sel slreclerde goérev aldigini ortaya koymaktadir (33,34).
TSPO’nun en iyi bilinen iglevi steroidogenezdir (33). Stero-
idogenez, ic mitokondriyal membrandaki (IMM) kolesterol
yan zincir yikma enzimi (CYP11A1-sitokrom P450 ailesinin
bir Gyesi) tarafindan parcgalanan bir substrat olan kolesterol
ile baglamaktadir. Daha sonra tim steroidlerin éncull olan
pregnenolon Uretilerek endoplazmik retikuluma alinmakta
ve bu da karmasik bir steroidogenez streci yoluyla steroid
hormonlarinin sentezine yol agmaktadir (35). Steroidoje-
nik aktiviteleri yuksek olan adrenokortikal ve Leydig timor
hiicre dizilerinde, TSPO ligandlar steroid hormon Uretimi-
ni tesvik etmektedir (36). Ayni sekilde sicanlarin Leydig
timor hicrelerindeki TSPO knockdown’u, steroid hormon
Uretimini azaltmaktadir ki bu da, TSPO’nun kolesteroliin
dis mitokondriyal zardan i¢ mitokondriyal zara tagsinmasina
aracilik ettigini ve steroidogenezde énemli bir rol oynadigini
dusindidrmektedir (37). Ayrica bu etki, steroidogenezin hiz
kisitlayici basamagini olusturmaktadir (9).

TSPO’nun bir diger islevi, yukarida bahsedildigi gibi MPTP
acilmasinin diizenlenmesidir (38). Bu gbzenegin agiimasi
mitokondrinin gegirgenligini artirmakta ve molekll agirhgi
1.5 kDa’'dan kugik olan molekullerin mitokondriyal zardan
gecisine izin vermektedir. MPTP’nin aciimasi; oksidatif fos-
forilasyon ve ATP sentezi streclerinin birbirinden ayriimasi-
na, mitokondriyal membran potansiyelinin (MMP) kaybina,
mitokondriyal ROS olusumuna ve sonunda programlanmis
hicre 6lumine yol agan éncul proteinlerin salinmasina
neden olmaktadir (39). YUksek dlizeyde demir iceren mi-
tokondri, icerdigi bu demirin hem gibi molekdillerin yapisina
katiimasini sagladigindan, hem biyosentezinin ana bélgesi
olarak kabul edilmektedir. TSPO, protoporfirin IX, mezopor-
firin X, déteroporfirin IX gibi bir dizi demir icermeyen dikar-
boksilat porfirin molekllini baglayabilme kapasitesine sa-
hiptir ve bu sayede hem biyosentezi slrecinde porfirinlerin
tasinmasinda da gorev almaktadir.

TSPO’nun bir bagka énemli islevi ise kalsiyum iyonunun re-
gulasyonudur. Sitoplazmik kalsiyumun fazlasi, Ca?* aracili
sinyal fonksiyonlari icin mitokondride depolanmaktadir (40).
Ligand aracili TSPO aktivasyonu, MPTP ile hiicre ici kal-
siyumunda degisikliklere neden olmaktadir. Transepitelyal
klor (CI-) salgilanmasini da uyaran bu sureg¢, hlicre dongu-
sU kontrolu ile ilgili genlerin ve hucre ici kinaz ag araciligiyla
hiicre apopitozunun modiile edilmesinde rol oynamaktadir
(41). Mitokondri ayrica hlcresel ATP (Ureticisi olarak hare-
ket etmektedir. Hiicresel ATP gereksiniminin kargilanmasi
amaciyla glikoliz, mitokondriyal oksidatif fosforilasyon ve
elektron taginmasi slrecleri arasinda bir koordinasyon sag-
lanmaktadir. PK11195 ve Ro5-4864 gibi TSPO ligandlari,
bu mitokondriyal solunumu doz bagimli bir sekilde degisti-
rebilmektedir.

TSPO, fizyolojik oldugu kadar bircok patolojik surecte de et-
kin rol oynayarak gesitli hastalik mekanizmalarinda énemli
gorevler almaktadir. Bu hastaliklardaki rolleri asagida agik-
lanmaktadir.

inflamasyon, Apopitoz ve Fibrozisteki Rolii

Yapilan ¢alismalarda TSPO’nun immun sistem fonksiyonla-
rinin dizenlenmesinde etkili oldugu gésterilmistir. Monosit,
nétrofil, lenfosit CD4 ve CD8 hiicreleri, NK hiicresi, trombo-
sit ve eritrositlerde tanimlanan bu reseptérlerin, ligandlari
aracihgiyla kemotaksis ve lenfoid hiicre proliferasyonu gibi
monosit fonksiyonlarinin diizenlenmesinde rol oynadigi di-
stnulmektedir (42).

Spesifik TSPO ligandi olan Ro5-4864 ile yapilan bir calis-
mada, bu bilesigin insanlarda periferik mononukleer hucre-
lerdeki interlokin (IL) -2 Gretimini inhibe ettigi gdsterilmistir
(43). Bir bagka calismada Ro5-4864’Un, makrofajlardan re-
aktif oksijen Grtnleri, IL-1, Timoér nekroz faktdrt (TNF)-alfa
ve IL-6 gibi inflamatuvar mediyatdrlerin Uretimini azalttig
bildirilmigtir (44). Bir diger ¢alismada ise, TSPO agonistleri-
nin anti-inflamatuvar etkilerinin oldugu ve karragenan (car-
rageenan) ile olusturulan pence édeminde koruyucu etkiler
gbsterdigi ortaya konulmustur (45). Farges ve ark. Ro5-
4864°Un miyeloperoksidaz ve adenosin deaminaz aktivite-
lerini azalttigini, karragenan ile induklenen pldrezide nitrik
oksit olusumunu inhibe ettigini ve molekilin bu antiinfla-
matuvar 6zelliklerinin glukokortikoidler tarafindan modiile
edildigini belirtmigtir (46). Yine benzer bir ¢alismada, TSPO
ligandlarinin farelerde anlamh bir terapétik etki ve azalmig
inflamatuvar pulmoner yanitlar sagladigi gésterilmistir (47).
TSPO’nun inflamasyondaki roli ile ilgili Blevins ve ark.nin
yaptigi bir calismada, monosit ve nétrofil gibi dolagimdaki
bagisiklik hicrelerinin bazal TSPO seviyelerini hiicre yu-
zeylerinde eksprese ettikleri bildirilmistir. HIV (+) dondrlerin
bagisiklik hucrelerindeki TSPO ylzey ekspresyonu da 6l-
culmas ve TSPO ylzey yerlesim sikliginda artis tespit edil-
mistir. Bu bulgular, dolagsimdaki I6kositlerin hiicre ylzeyin-
de eksprese edilen TSPO’nun, periferal kanda inflamasyon
biyobelirteci olarak kullanilabilecegini géstermektedir (48).
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Bu calismalara paralel olarak, Ro5-4864’Un dort farkli akut
akciger hasari hayvan deneyi modelindeki etkilerinin ince-
lendigi bélimUmuz tarafindan yapilan bir ¢calismada ise, bu
molekiliin sicanlarda LPS ile olusturulan akut akciger ha-
sari modelinde pulmoner 6dem (akciger agirhgi/vicut agir-
g orani) olusumunu anlamli sekilde inhibe ettidi, hemo-
raji ve inflamasyon skorlarinda anlamli bir dlistis sagladigi
gosterilmigtir. Ayrica ayni ¢calismada, bir rodentisit olan ve
akut akciger hasari modeli olusturmak icin kullanilan ANTU
(alfa-nattiltiotire) ile indiiklenen pulmoner 6dem ve plevral
effizyon (PE) olusumunun, Ro5-4864 ile anlamli sekilde
inhibe edildigi tespit edilmistir. Kullanilan Ro5-4864’Un tim
dozlari PE’yi distrmekle beraber, interstisyel ve intra-alve-
olar 6demlere karsi koruyucu etkisi daha ytksek dozlarda
gdzlenmistir. Bununla birlikte, daha dustik Ro5-4864 dozla-
rinin, inflamasyon skorlari tizerinde daha fazla etkiye sahip
oldugu belirtiimistir (49).

Yine laboratuvarimizda yapilmis bir ¢calismada, TSPO’nun
nekrotik ve apopitotik mekanizmalar Gzerindeki etkileri in-
celenmistir. ANTU ile olusturulmus akut akciger hasarindaki
nekroz gelisiminin, Ro5-4864 uygulamasiyla anlamli diizey-
de azaldigi gosterilmistir. ANTU aracili hasarda TSPO, TNF
ve kaspaz-3 ekspresyonlarinin arttigi, dolayisiyla intrensek
ve ekstrensek apopitoz mekanizmalarinin aktive oldugu ve
Ro05-4864 kullanimi ile bu ekspresyon artiglarinin azaltila-
bildigi belirtilmistir. Ayrica inflamasyon ve doku hasarinda
6nemli bir kemokin olan monosit kemoatraktan protein-1’in
(MCP-1) ANTU aracili akciger hasarinda artis gosterdigi ve
Ro05-4864’lin bu artis Uzerinde de anlamli dizeyde azaltici
etki g0Osterdigi saptanmistir. Bu sonuglar, TSPO’nun mito-
kondriyal apopitoz yolaklari Uzerinde etkili olabilecegi ve
R05-4864’(in ve diger TSPO agonistlerinin pulmoner has-
taliklarin tedavisinde potansiyel tedavi ajanlari olabilecegi
fikrini desteklemektedir (50).

TSPO ile apopitoz arasindaki iliskinin arastirildigi bir bagka
calismada, yukarida bahsedilen bulgularin aksine, sigara
dumani ortaminin (SDO), TSPO protein ekspresyonundaki
yukseligle birlikte apopitotik hiicrelerde bir artisa neden ol-
dug@u g0sterilmistir. Bir TSPO agonisti olan AC-5216; SDO
ile induklenen apopitozu, sitoplazmik/mitokondriyal ROS
seviyelerini ve IL-8 dlzeylerini artinrken, TSPO antagonis-
ti olan PK11195 ise bu parametreleri diistirmustur. Ayrica,
TSPO’nun knockdownu, insan bronsiyal epitel hiicrelerinde
(BEAS-2B) SDO’nun neden oldugu IL-8 saliniminda énem-
li 6lctide azalmaya neden olmustur. Sonug olarak, sigara
dumani ile indliklenen mitokondriyal disfonksiyonun MPTP
yoluyla diizenlenmesinde TSPO’nun énemli bir rol oynaya-
bilecegi ve PK11195 gibi spesifik TSPO antagonistlerinin,
KOAH gibi sigara ile iligkili hastaliklarla mucadelede faydali
olabilecegi belirtilmigtir (51).

TSPO’nun fibrozisteki rolu ile ilgili olarak ise, laboratuvari-
mizda yapilmis bir calismada, si¢anlarda spinal epidural

fibrozis modeli olusturulmus ve fibrozis siddetinin Ro5-4864
ile azaldigi ortaya konulmustur (52). Yakin tarihli bir bas-
ka calismada; farelerde olusturulmus bébrek fibrozisi mo-
delinde; fibronektin, kolajen | ve alfa-diiz kas aktin (a-sma)
immin boyanmasi ile protein duzeyleri ve transforme edici
blyume faktér-beta 1 (TGF-B1), IL-18 ve IL-6 gen ekspres-
yonlarinin santral benzodiazepin reseptér ligandi remima-
zolam ile azaldidi bildirilmistir. Ayrica remimazolamin bu
etkilerinin, TSPO antagonisti PK11195 ile kismen geri don-
digu de gdsterilmistir. Sonug olarak TSPO agonizmasinin
bébrekte antifibrotik etkilere aracilik edebilecegdi belirtilmigtir
(53).

Sinir Sistemi Hastaliklarindaki Rolii

Beyindeki néroinflamasyon sirasinda aktive mikroglialar-
daki TSPO ekspresyonunda énemli bir artis olmasi, TSPO
ligandlarinin belirgin immunsupresif etkilerinin bulunmasi
ve TSPO ile nérosteroid diizeylerindeki degisikliklerin néro-
patolojik durumlarda gérilen fenotipin bir parcasi olmasi
nedeniyle TSPO ve ligandlari, nérodejeneratif bozuklukla-
rin tanisi ile antiinflamatuvar ve néroprotektif tedavisinde
6nemli farmakolojik hedefler haline gelmistir (54).

Artan TSPO ligand baglanmasi; Alzheimer hastalhgi (AH),
frontotemporal demans, multipl skleroz, Huntington hasta-
hgi, amyotrofik lateral skleroz ve Parkinson hastaligi gibi
merkezi sinir sisteminde (MSS) néronal kayip ile karakte-
rize nérodejeneratif hastaliklari olan bireylerde, néronal ha-
sar ve inflamasyonun in-vivo bir gdstergesi olarak disunul-
mustir (55-58). Bu hastaliklarda TSPO’nun, dejeneratif de-
gisikliklerin gerceklestigi yerlerde, bazen de daha uzak bol-
gelerde arttigi tespit edilmigtir. Fairley ve ark.nin yaptigi bir
calismada, farelerde olusturulmus taupati modelinde TSPO
ligandi Ro5-4864’un néroprotektif etkisi incelenmis ve Ro5-
4864°Un tauopatide koruyucu bir roli oldugu ve néroinfla-
masyonu, ndrodejenerasyonu ve beyin atrofisini azalttig
bildirilmigtir (59). Alzheimer fare modellerinin kullanildigi bir
baska calismada ise, mikrogliadaki TSPO ekspresyonunun
onemli néronal kayip ile, astrositlerdeki TSPO ekspresyo-
nunun ise azalmis ndéronal hasar ile iliskili oldugu gosteril-
mistir (60). TSPO ekspresyonu dahil olmak tzere temporal
korteks ve serebellar korteks arasindaki néroinflamatuvar
farklilhklari inceleyen diger bir calismada; TSPO’nun tem-
poral kortekste, AH’nin ilerleyen evrelerinde erken evrelere
kiyasla iki kattan fazla arttigi, ancak serebellumda artma-
digi tespit edilmigtir. Ayrica TSPO’nun, temporal kortekste
hiperfosforile (p)Tau ile iligkili oldugu belirtilmis, bunun da
AH’nin ileri asamalarinda TSPO pozitif mikroglialarin pTa-
u’nun kendisine ve/veya nérodejenerasyona reaksiyon goés-
terebilecegi ortaya konulmustur (61).

TSPO, inflamatuvar kosullar altinda belirgin bir sekilde art-
maktadir ve bu da ndroenflamasyonun pozitron emisyon
tomografisi (PET) ile tespit edilebilen bir biyobelirteci ola-
rak yaygin bir sekilde uygulanmasina yol agmigtir. TSPO-
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PET’in AD’de tani ve/veya prognostik amagli potansiyel
uygulamasi nedeniyle, ¢ok sayida calisma hem preklinik
hayvan modellerinde hem de AD hastalarinda TSPO-PET
ekspresyonunu arastirmistir. Bugune kadar yapilan Kkli-
nik ¢alismalarin ¢ogu, kontrollere kiyasla AD hastalarinda
TSPO ekspresyonunun arttigini bildirmigtir (62-66). Buna
karsilik, calismalarin kiiguk bir alt kiimesi de kontrol ve AD
hastalari arasinda TSPO ekspresyonunda bir fark olmadigi-
ni belirtmistir (67-70). Bu farkliliklar muhtemelen test edilen
cok sayida TSPO ligandinin farkli biyoyararlanim, 6zgullik,
kan beyin bariyeri penetrasyonu ve baglanma afinitesi tize-
rindeki polimorfizm etkisinden kaynaklanmaktadir.

Multiple skleroz gibi demiyelinizan hastaliklarin hayvan
modellerini (sinir liflerinin toksinle indiklenen demiyelini-
zasyonu ve takiben remiyelinizasyonu, deneysel alerjik
ensefalomiyelit) kullanan calismalar, TSPO seviyelerinin,
hastaligin iyilesmesi ve miyelin onarimi sirasinda yiksek
kaldigini ortaya koymus, bu da MSS’deki rejeneratif slireg-
lerde TSPO’nun roli oldugunu dusindidrmustir (71). MSS
gibi periferik sinir sistemi lezyonlarinda da, TSPO ekspres-
yonunun yaralanmaya yanit olarak periferik sinir sisteminin
Schwann hucrelerinde, makrofajlarinda ve néronlarinda
arttigi bildirilmistir (19,72). Periferik sinir yaralanmasini ta-
kiben, TSPO ekspresyonunun normal seviyelerine ancak
sinir rejenerasyonu tamamlandidinda déndugi gésterilmis,
bdylece TSPO’nun periferik sinir onarim sireglerinde etkili
oldugu ortaya konulmustur (19).

TSPO’nun ndroprotektif etkisini ortaya koyan bir bagka ca-
lismada, sicanlarda diyabete bagli periferik néropati modeli
olusturulmus ve Ro5-4864’Un allodiniyi hafiflettigi ve miyelin
kilif kalinhgi ile miyelin protein ekspresyonunu artirdigi tes-
pit edilmistir. Boylece, periferik néropatiye karsi TSPO’nun
antioksidan sistemi aktive ederek ve otofajiyi tegvik ederek
Schwann hticre fonksiyonunu ve rejenerasyonunu artirdigi
bildirilmistir (73).

Yukaridaki bahsedilen bulgularin aksine; TSPO antagonis-
ti PK-11195’in, polimikrobiyal sepsisli sicanlardaki biligsel
bozukluk Gzerine etkilerinin arastinldigi bir calismada, sep-
sisin biligsel hasara neden oldugu ve bu hasarin PK-11195
tarafindan 6nlendigi gosterilmistir. Ayrica sepsis, sitokinle-
rin ve M1 mikroglia belirteclerinin seviyelerini artirarak ok-
sidatif hasara neden olurken, PK11195’in ise inflamasyonu
azalttigi belirtilmistir. Bu bulgular, PK-11195’in sepsis sira-
sinda néroinflamasyonun modulasyonunu sagladigini ve
bu modulasyonun da hayvanlarin beyinlerindeki mitokond-
riyal fonksiyonu iyilestirerek bilissel bozuklugu &énledigini
gbstermektedir (74).

Beyin Hasarindaki Rolii

Baslangi¢ta beyindeki TSPO ekspresyonunun, aktive edil-
mis mikroglia ve infiltre makrofajlar icin spesifik oldugu ve
bu nedenle de bir inflamasyon biyobelirteci oldugu disu-
nulmisse de daha sonra reaktif astrositlerin de TSPO’yu

eksprese ettigi tespit edilmistir (75). TSPO’nun lezyonlara
yanit olarak mikroglia ve astrositlerdeki artmasinin, hasarin
derecesi ile dogrudan iligkili oldugu gdsterilmistir (71). Bu
nedenle TSPO gérintilemesi, beyin lezyonlarini deger-
lendirmek icin degerli bir ara¢ haline gelmistir (76). Benzer
sekilde, Venneti ve ark. tarafindan yapilan ¢alismada da,
travmatik beyin hasari ve ilerlemesinde TSPO ligandlarinin
belirtec olarak kullanilabilecegi bildirilmistir (77).

Psikiyatrik Hastaliklardaki Rolt

TSPO’nun bazi psikiyatrik hastaliklarda rolt oldugunu gés-
teren cesitli calismalar mevcuttur. Yaygin anksiyete bo-
zuklugu, travma sonrasi stres bozuklugu, sosyal anksiyete
bozuklugu ve yetiskinlerde ayrilma anksiyetesi bozuklugu
varligindaki panik bozuklukta, TSPO ekspresyonunda bir
azalma bildirilmistir (78-80). Sosyal anksiyete bozuklugu
olan 53 hasta Uzerinde yapilan bir ¢calismada, TSPO du-
zeylerinin hasta grubunda saghkli kontrollere goére anlam-
I dlctide disuk oldugu tespit edilmigtir. Anksiyete ve post
travmatik stres bozuklugu olan hastalarin trombositlerinde
de daha dusuk seviyede TSPO baglanmasi gézlemlenmis,
diazepam tedavisi sonrasi bu seviyede yikselme gérilmus-
tir. Bununla uyumlu olarak, tekrarlanan stres egzersizleri
uygulanan askerlerde disik TSPO yogunlugu saptanmistir
(81). Ayrica, TSPO’nun 4. ekzonundaki bir genetik polimor-
fizmin panik bozukluga yatkinhgr artirdigi distndlmastar
(82).

Toplumda sik gérilen bir psikiyatrik hastalik olan depresyon
ise, azalmis TSPO ekspresyonu ile iligkilendirilememigtir
(83). Buna karsin, depresyon veya bipolar bozuklugu olan
hastalarda, azalmis TSPO ekspresyonu ile yetiskin tipi ay-
rilma anksiyetesi veya intihar egilimi arasinda bir iligki oldu-
Ju tespit edilmistir (84,85).

TSPO’nun sizofrenideki roll ile ilgili olarak, TSPO yogun-
lugu ile saldirgan davranig, dismanlk ve kaygi puanlari
arasinda 6nemli negatif korelasyonlar oldugu gdsterilmistir.
Bu nedenle agresif sizofreni hastalarinda, azalmis trom-
bosit TSPO yogunlugunun agik saldirganlik, diismanlik ve
anksiyete ile iligkili oldugu belirtilmistir (86). Buna karsin bir
baska calismada, TSPO ekspresyonunun sizofreni hasta-
larinin postmortem beyin dokusunda degismedigi gosteril-
migtir (87).

Kanserdeki Rolii

Hicre cogalmasi, yogun enerji gerektiren bir slrectir ve
6nemli mitokondriyal kaynaklar ile biyoenerjik aktivite ge-
rektirmektedir. Bu nedenle mitokondriyal biyogenez ve me-
tabolizma icin protein alimi, hicre déngustinde énemli bir
faktordar. Mitokondriyal protein alimi ve hiicre cogalmasin-
da TSPO, 6nctl proteinlerin (manganez bagimli stiperoksit
dismutaz ve steroidojenik akut regulatdr protein) maturas-
yon ve kullanimi i¢in mitokondriye tasinmasinda rol oyna-
maktadir (88,89).
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Tablo 2. TSPO’nun bazi kanser tiplerindeki rolleri

Kanser Tipi Etkiler Kaynak

Beyin, karaciger, meme, oral kavite, TSPO ligand baglama kapasitesinde ve/veya TSPO protein (90-93)

kolorektal ve prostat karsinomlari seviyelerinde artis

Meme, bagirsak ve prostat kanseri Kanser ilerlemesi ile TSPO seviyelerinde artis (94,95)

HCC TSPO’nun ferroptoz ve antitimér bagisikhgini inhibe ederek HCC (96)
progresyonunu artirmasi

Prostat kanserinin proliferasyonunu TSPO agonisti aracili timér hacminde azalma ve hiicre blyimesinin (97)
klasik bir belirteci olan Ki67 proteininin ekspresyonunda dusus

Meme kanseri Dusuk konsantrasyonlarda DNA sentezi ve hiicre proliferasyonunda (98)

artis, yuksek konsantrasyonlarda ise antiproliferatif etki

HCC: Hepatosellller karsinom, Ki67: Antijen kiel 67

Kontrolstiz hiicre cogalmasi, kanser hlcresinin ayirt edici
6zelligidir. Bazi calismalar beyin, karaciger, gdgus, oral
kavite, kolorektal ve prostat karsinomlari gibi kanser hiicre
dizilerinde ve timér biyopsilerinde TSPO ligand baglama
kapasitesinde ve/veya TSPO protein seviyelerinde artis
bildirmistir (90-93). Ayrica TSPO’daki artis ile gbgus, ba-
girsak ve prostat kanserlerinin ilerlemesi arasinda da bir
korelasyon oldugu tespit edilmistir (94,95). Hepatoselluler
karsinomdaki (HCC) roli ve HCC i¢in potansiyel terap6tik
etkilerinin arastirildigi bir calismada ise, TSPO’nun ferrop-
toz ve antitimér bagisikligini inhibe ederek HCC progres-
yonunu destekledigi gésterilmis ve TSPO’nun HCC tedavisi
icin umut verici yeni bir strateji olabilecegi belirtilmigtir (96).

immiinohistokimyasal boyama teknikleri ile TSPO diizeyle-
rinin normal dokularda ve timérlerdeki dagiliminin incelen-
digi bir calismada, saglkli meme dokusuyla karsilastirildi-
ginda fibroadenom, primer ve metastatik adenokarsinom-
larda, timdérin invazyon ve metastaz 6zelliklerine paralel
olarak TSPO seviyelerinde de progresif bir artis oldugu go-
rilmustdr. Kolorektal ve prostat karsinomlarinda da TSPO
dizeylerinin timér hicrelerinde normal hicrelere kiyasla
daha ylksek oldugu tespit edilmistir. Buna ragmen, normal
adrenal Kkortikal hicreler ve hepatositlerin adrenokortikal
timor ve hepatomalarla TSPO agisindan karsilastiriimasi
sonucunda, yukaridaki bulgularin aksine, TSPO seviyesi-
nin normal huicrelerde yuksekken kanserli hiicrelerde dusuk
oldugu belirtilmistir. Buradan hareketle, yiksek TSPO eks-
presyonunun agresif timorlerin ortak bir 6zelligi olmadigi ve
TSPO’nun asir ekspresyonunun meme, kolorektal ve pros-
tat kanserlerinde agresif bir fenotipin yeni prognostik goster-
gesi olarak deg@erlendirilebilecegi anlasiimaktadir (95).

TSPO ligandlarinin birgok kanser hicresi tipine karsi an-
tiproliferatif etkilere sahip oldugu gésterilmistir. Ornegin,
Klinik olarak anksiyolitik etki gdsteren GABA, reseptér ago-
nisti ve orta derece afiniteli TSPO antagonisti olan lorazepa-
min, prostat kanserinin proliferasyonunu in vivo ve in vitro
inhibe ettigi bildiriimistir. Hicre proliferasyonundaki bu inhi-
bisyon, tim&r hacminde azalma ve hiicre blyimesinin kla-

sik bir belirteci olan Ki67 proteininin ekspresyonunda disis
olarak gozlenmigtir (97). Diazepam, Ro5-4864 ve PK11195
gibi TSPO’yu baglayan diger eksojen molekiiller ise, kanser
hucresi gelisimine bifazik farmakolojik cevaplar vermekte-
dir. Meme kanseri hiicrelerinde dugiik ligand konsantras-
yonlari, DNA sentezi ve dolayisiyla hiicre proliferasyonunu
induklerken, daha yuksek konsantrasyonlar antiproliferatif
etki gbstermektedir (98). TSPO’nun kanser tiplerindeki roli
Tablo 2'de gosterilmigtir.

TSPQ’ya dair malignitelerdeki bu bulgular, bu proteinin kan-
ser tedavileri icin ilgi ¢ekici bir hedef olabilecegini ve yeni
secenekler sunabilecegini gbstermektedir.

SONUC

TSPO, mitokondri dis zarinda bulunan ve steroid sentezi,
ROS olusumu, inflamasyon ve apopitoz gibi bircok hilicresel
olayda etkin rol oynayan bir proteindir. Periferik dokularda
benzodiazepin baglanma bdlgeleri olmalari disinda merke-
zi sinir sisteminde de 6nemli rollere sahip bu proteinin, ce-
sitli patolojilerdeki islevini aydinlatmak adina bircok ¢alisma
yapilmis ve inflamatuvar hastaliklar, nérodejeneratif bozuk-
luklar, psikiyatrik hastaliklar ve bazi malignitelerde teghis ve
tedavi acisindan énemli hedefler olabilecegi disunulmustur.
Hicredeki lokasyonu ve bir¢ok fizyopatolojik strecteki rolu
degerlendirildiginde, TSPO ile ilgili aydinlatiimasi gereken
bircok noktanin mevcut oldugu gérilmektedir ve yeni me-
kanizmalarin kesfi ile potansiyel tedavi seceneklerinin gelis-
tirilebilmesi adina TSPO ile ilgili daha ¢ok ¢alismaya ihtiyag
duyulmaktadir.
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GRAFIKSEL OZET

inmede yonetim miidahaleleri ve koruyucu saglik politikalari, bireylerin yasam siiresi ve kalitesini artirirken, saglik hizmetlerinde is yiikind
ve ekonomik maliyetleri azaltmak agisindan énemlidir.

inme hastasinin 6z y6netimi, bakimi,

tedavi siireci, inme gelismesine karsi Yasam tarzi degisiklikleri, medikal tedaviler ve
alinan koruyucu énlemler hastanin yasam gunlik rutinlerdeki  dizenlemelerle inme
siresine ve yasam kalitesine 'yon onlenebilir, bu da bireylerin yasam siresini ve
vermektedir. Inme geciren hastalarin Calismaya Ingilizce dilinde; gelismis ve kalitesini  artirmayi  hedeflemektedir. Oz
_ﬁZikseL. sosyal ve psikolojik olarak gelismekte olan ulkelerde yapiimis; 65 yas ve yoénetim midahaleleri, inme hastalarinin
islevselliklerini arttirmak icin hastalara tizeri inme dykiisti olan kisiler; inme Gykiisii fiziksel, sosyal ve psikolojik islevselligini
;g%glt(im pr%fgggggg:gﬂ ('ier?glc";illrrl"clj:kted(i)ﬁ olan kisilerin fiziksel, ruhsal ve sosyal artirmayi  amaglar ve bu srecte saglk
Inmeden korunma ve &z yonetim fa(;lsmdaln ken.c.jlmn Yonetme 'rr'1ud.aha'le_ler|n| profesyonellelenllle |§b|rl{gl yapllmaS| orlwemhd‘{r.
midahaleleri, saghk hizmeti yiki ve iceren; inme Gykisl olan kisilerin fiziksel, Telestroke gibi teknolojik gelismeler, inme 6z
ekonomik ylk olusturdugundan inme ruhsal ve sosyal agidan gelisimlerinin yonetiminde  standardizasyon ve yeni
Ulkelerin saglik politikalarinda énemli bir anlatildigi;  inme ile  saglik politikalari gelismelerin - yolunu agmaktadir.  Inmenin
yere sahiptir. Bu calismada gelismis ve arasindaki iliskinin anlatildigi 2009-2023 yillari saglik hizmetlerinde yarattigi yik, Ulkelerin
gelismekte olan  dlke toplumlarinda icinde yayimlanan derlemeler ve sistematik saglk  politikalarinda  stratejik  adimlar
yapilmis inme, inme hastalarinin 6z derlemeler galismaya dahil edildi. Sistematik atmalarini gerektirmektedir. Bu politikalarin
y6netimi, ~ inmeye  karsi  koruyucu derleme araci olarak PRISMA akis diyagrami temel hedefleri arasinda inme gelisimini
Onlemler, inme sonucu meydana gelen Yl &l K h | diisiik
saghk hizmeti yiki, inmenin saglk uianiici. onlemek, hastalara en uygun ve dusu
politikasina ~ etkisi ile ilgili literatir maliyetli tedaviyi saglamak, inmenin saglik ve
arastirmasi yapilmasi amaglanmistir. ekonomik  ylkinli azaltmak ve saghkh
toplumlar olusturmak yer alir.
i J Yavuz AU ve Mutlu H. Inme hastalarinda 6z
Bati Karadeniz Tip Dergisi Adil Ugur Yavuz ybnetim ve inmeden korunmanin saglk
Hatice Mutlu politikalarindaki &nemi.

0z

inme, beyne giden kan akiminin aniden azalmasi veya durmasi sonucu olusan serebrovaskiiler olaydir. Akut inme sonrasi mortalite veya
morbidite gelisebilir. inme hastasinin 6z yénetimi, bakimi, tedavi siireci, inme gelismesine karsi alinan koruyucu énlemler hastanin yasam
siiresine ve yasam kalitesine yoén vermektedir. inme gegiren hastalarin fiziksel, sosyal ve psikolojik olarak islevselliklerini artirmak igin
hastalara saglik profesyonelleri egliginde 6z yénetim miidahaleleri 6nerilmektedir. inmeden korunma ve 6z yénetim miidahaleleri, saglk
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hizmeti yUku ve ekonomik ylk olusturdugundan inme (lkelerin saglk politikalarinda énemli bir yere sahiptir. Bu ¢alismada gelismis ve
gelismekte olan ulke toplumlarinda yapilmis inme, inme hastalarinin 6z yénetimi, inmeye karsi koruyucu 6nlemler, inme sonucu meydana
gelen saglik hizmeti yikd, inmenin saglik politikasina etkisi ile ilgili literatir arastirmasi yapildi. Pubmed, Google Scholar, Scopus, Web of
Science’ da ingilizce dilinde 2009-2023 yillari arasinda yayinlanmis olan derlemeler ve sistematik derlemeler zerinden elde edilen literatir
bilgilerinden yararlanildi. Bu ¢alismada inme hastalarinin 6z yénetimi, inmeye karsi koruyucu énlemlerin édnemi ve saglik politikasina olan
etkisi ve saglik yonetimi agisindan hizmet yikinin arastiriimasi amaglandi.

Bu calisma; Istanbul Beykent Universitesi Lisansiisti Egitim Enstitiisi, Isletme Anabilim Dali, Saglik Kuruluglari Yéneticiligi Bilim Dali'ndan
mezun olan Adil Ugur Yavuz‘'un "inme Hastalarinin Yasam Kalitesi, inmeden Korunma ve Saglik Politikalarindaki Yeri" baslikli yilksek lisans
bitirme projesinden uretilmigtir.

Anahtar Sézciikler: inme, 6z ydnetim, saglik politikasi

GRAPHICAL ABSTRACT

Management interventions and preventive health policies for stroke are critical for enhancing individuals' lifespan and quality of life, while
simultaneously reducing the burden on healthcare services and associated economic costs.

The self-management, care, treatment

process of the stroke patient. and Stroke can be prevented with lifestyle

medical treatments and

protective measures taken against stroke
development determine the patient's life
expectancy and quality of life. Self-
management interventions accompanied
by health professionals are
recommended for patients have had a
stroke to increase their physical, social,
and psychological functionality. Since
stroke prevention and self-management
interventions create a health service
burden and economic burden, stroke has
an important place in the health policies
of countries. This study aims to conduct a
literature  review on stroke, self-
management  of  stroke  patients,
rotective measures against stroke,
ealth service burden resulting from
stroke, and the impact of stroke on health
policy in developed and developing
country societies.

The study included reviews and systematic
reviews published in English in developed and
developing countries; individuals aged 65 and
over with a history of stroke; interventions for
self-management in terms of physical, mental
and social aspects of individuals with a history
of stroke; physical, mental and social
development of individuals with a history of
stroke; and the relationship between stroke
and health policies published between 2009-
2023. PRISMA flow diagram was used as a
systematic review tool.

changes,
adjustments in daily routines. These aim
to increase the life span and quality of life
of individuals. Self-management
interventions aim to increase the
Physical, social and  psychological
unctionality of stroke patients and it is
important to cooperate with health
professionals in this process.
Technological developments such as
Telestroke pave the way for
standardization and new developments in
stroke self-management. The burden
created by stroke in health services
requires countries to take strategic steps
in their health policies. The main goals of
these policies include preventing stroke,
providing the most appropriate and low-
cost treatment to patients, reducing the
health and economic burden of stroke
and creating healthy societies.

Medical Journal of Western Black Sea

Adil Ugur Yavuz

Self Management in Stroke Patients and the
Importance of Stroke Prevention in Health

Hatice Mutlu Policies

ABSTRACT

Stroke is a cerebrovascular dissease that occurs as a result of sudden decrease or cessation of blood flow to the brain. Mortality or morbidity
may occur after acute stroke. Stroke patient's self management, care, treatment process, preventions against stroke determine the patient's
life expectancy and quality of life. In order to increase the physical, social and psychological functionality of stroke patients, self management
interventions are recommended in the presence of health professionals. Stroke has an important place in the health policies of countries,
as stroke prevention and self-management interventions create a healthcare burden and economic burden. In this study, a literature review
was conducted in developed and developing countries about stroke, self management of stroke patients, prevention against stroke, the
burden of healthcare services resulting from stroke, and the impact of stroke on health policy. Literature information obtained from reviews
and systematic reviews published in English between 2009 and 2023 in Pubmed, Google Scholar, Scopus, Web of Science was used. This
study aimed to investigate the selfmanagement of stroke patients, the importance of prevention against stroke and their impact on health
policy, and the service burden in terms of health management.

This study; it was produced from the master's degree project titled "Quality of Life of Stroke Patients, Stroke Prevention and Its Place in
Health Policies" by Adil Ugur Yavuz, who graduated from Istanbul Beykent University Graduate Education Institute, Department of Business
Administration, Department of Health Institutions Management.

Keywords: Stroke, self management, health policy
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inme santral sinir sisteminde vaskiler hasar (infarkt veya
hemoraji) nedeniyle meydana gelen akut, fokal nérolojik de-
fisit ile seyreden klinik sendromdur. inme, bilyiik ve artan bir
kiresel saglik sorunudur. Dinya ¢apinda inme, edinilmis
fiziksel engelliligin édnde gelen nedenlerinden biridir. %85
oraninda iskemik inme gorulirken, %15 oraninda hemora-
jik inme goérulmektedir (1). Hemorajik inme iskemik inmeye
gbre daha az kargimiza ¢iksa da hemorajik inmenin morta-
litesi daha ytiksektir (2). inme, diinya ¢capinda 6liim neden-
leri arasinda ikinci sirada yer almaktadir. inme nedeniyle
yilda yaklasik 13,7 milyon insani etkilenmekte ve yaklasik
5,5 milyon insan 6lmektedir (3). inme insidansi, 100.000 ya-
sam yili basina tahmini 331-378 kisi ile en sik Cin’de, ikinci
olarak 100.000 yasam yilinda 181-218 kisi ile Dogu Avru-
pa’da gorilmektedir. Latin Amerika 100.000 yasam yilinda
85-100 kiside gorilmesi ile diislk insidansa sahiptir (4).

inmenin gerceklestigi beyin lokalizasyonuna bagl olarak bi-
ling bozuklugu, gérme bozukluklari, gérme alani defekti, fa-
siyal paralizi, disfazi, dizartri, Ust ve alt ekstremitelerde guc-
suzllk, st ve alt ekstremitelerde duyu kaybi, Broca afazisi,
Wernicke afazisi, nistagmus ve ataksi gibi serebellar bul-
gular da gelismektedir (1,5). inmenin etiyolojisinde bircok
faktor rol oynamaktadir. inmede yas, cinsiyet, etnik, genetik
faktorler degistirilemeyen risk faktérleridir. Hipertansiyon,
diyabetes mellitus, kardiyak hastaliklar, sigara maruziyeti,
hiperlipidemi, alkol tuketimi ve madde kullanimi, obezite
ve sedanter yasam tarzi ise degistirilebilir risk faktorlerin-
dendir. Hipertansiyon degistirilebilir risk faktorleri arasinda
en énde gelenidir (1). inmenin neden oldugu sonuglardan
dolayr inmeden korunmanin énemi, inme gegiren hastalarin
yasamlarini idare ettirebilme ve yasam kalitelerini artirmak
icin hastalarin 6z yénetimi de én plana ¢ikmaktadir. Ayrica
inme hastalarinin neden oldugu saghk hizmeti yikinden
dolay! inmeden korunma da saglik politikalarinda 6nemli bir
yere sahiptir.

Oz yonetim bireyin aile, toplum ve saglik profesyonelleri ile
birlikte semptomlari, tedavileri, yasam tarzi degisikliklerini
ve saglik kosullarinin psikososyal, kultirel ve ruhsal sonug-
larini yénetme becerisidir (6). Oz yénetim insanlarin kendi
sagliklarina kavusmak icin ‘aktif katihmi’ tesvik eder, has-
taliklarinin fiziksel, duygusal ve psikososyal etkisini azaltir
(7). Oz yénetim problem ¢dzme, hedef belirleme, mevcut
kaynaklari kullanma, secimler yapma ve insanlarin bilgiyi
edinmelerine yardimci olmak icin harekete gegcme, guiven
ve becerileri iceren genis bir yelpazeyi kapsamaktadir (8).
inme hastalarinda 6z yénetim miidahale programlari saye-
sinde hastalarin yasam kalitelerinde ve 6z yeterlilikte artig
olduguna dair kanitlar bulunmaktadir (9). Tibbi durumu yo-
netmek (6rn. ikincil inme gelismesini 6nleme), davraniglari
veya yasamdaki rolleri surdirmek veya degistirmek (6rn.
kendi kendine giyinmek, ise dénmek), inmenin duygusal

sonuclariyla basa c¢ikmak (6rn. inme sonrasi depresyon)
inme hastalarinda 6z yénetim becerilerindendir. inme has-
talarinda bu becerilerin gelistiriimesi amaglanmaktadir (10).

Ulkeler genelinde inmenin tam olarak ekonomik etkisi ile
ilgili kapsayici sonuglari iceren genis kapsamli ve homo-
jen metodolojik calismalar vardir. Daha genis bir toplumsal
perspektiften ele alindiginda, inme bakiminin her noktasin-
da dogru maliyet tahminleri, inme ile ilgili daha iyi finansman
politikasi igin gereklidir (11). Ozellikle gelismis tlkelerde in-
menin akut ve uzun dénem tedavisi basta olmak tizere inme
hastalarinin devlete olan maliyetinin yiuksek oldugu goérl-
mektedir ve bu durum Ulkelerin saglik politikalarina yoén ver-
mektedir (12). Saglk politikasi, halk saghg ve saglik baki-
mi sistemleri arasinda baglilik ve birliktelik saglamaktadir.
Saglik politikasi genel olarak géz éntne alindiginda, politi-
ka surecine iligkin temellere ek olarak, ¢ekirdek bilesenlerin
yaninda saglk hizmetlerinin finansmani, organizasyonu ve
kalitesini de icermektedir (13). Tani, tedavi, rehabilitasyon,
izlem surecleri, koruyucu ve Onleyici hizmetlerin yonetimi,
uluslararasi kanitlarin yerel yapilara uyumu g6z éniinde bu-
lundurularak hazirlanan rehber, protokol ve algoritmalar ile
mudahale ve bakim surecleri inmenin saglik politikalarinda-
ki 6Gnemini artirmaktadir.

GEREC VE YONTEMLER

Bu calismanin arama stratejisi, 2020 yili haziran ayinda
yayimlanan bir sistematik derlemeden esinlenerek gelisti-
rilmigtir (14). Arama stratejisinde Pubmed, Google Scholar,
Scopus ve Web of Science olmak Uzere 4 veri tabani kulla-
nilmistir. 4 veri tabaninda da 10 Agustos 2023 tarihinde lite-
ratir arastiriimasi yapilmistir. Calismaya Pubmed, Google
Scholar, Scopus ve Web of Science veri tabanlarinda 01
Ocak 2009 tarihinden itibaren son 15 yil icinde yayimlanmig
derlemeler ve sistematik derlemeler dahil edilmistir. Arama
stratejisinde esinlenilen makale de dahil olmak Uzere top-
lam 3 makale temel makale olarak ele alinmigtir (14—16).
Veri tabanlarinin belirlenmesi ve arama terimlerinin secil-
mesi Uzerine detayli literatlr taramasi yapildi. Arastirma
terimleri Pubmed icin gelistirildi ve daha sonra diger veri
tabanlarina uyarlandi. Veri tabanlarinda arama yapilirken
inme kelimesinin yaninda diger anahtar kelimeler veya
anahtar kelimelere benzer anlamdaki kelimeler kullanildi.
Oz yénetim, korunma, saglik politikasi anahtar kelimeleri-
nin yaninda benzer anlamda kelimeler olan 6z yeterlilik, 6z
etkililik, saglik politikalari kelimeleri de kullanildi. Literatiirde
bu konuyla ilgili derlemeler ve sistematik derlemeler, yazi-
Iim tabanh referans yénetimi kullanilarak kopyalar kaldir-
mak icin tarandi. Referans ydnetimi acisindan Mendeley
Referans Yoneticisi kullanildi. Kopya yayinlar cikarildiktan
sonra geriye kalan yayinlarin bagliklari ve 6zetleri incelene-
rek dahil edilme ve diglama kriterleri agisindan degerlendi-
rildi. Ozellikle literatiir bulgulari bélimiinde ingilizce dilinde;
gelismis ve gelismekte olan Ulkelerde yapilmisg; 65 yas ve
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Gzeri inme 6ykusu olan kisiler; inme dykisu olan kisilerin
fiziksel, ruhsal ve sosyal agisindan kendini yénetme muda-
halelerini iceren; inme 6ykusi olan kisilerin fiziksel, ruhsal
ve sosyal agidan gelisimlerinin anlatildigi; inme ile saglik
politikalari arasindaki iliskinin anlatildigi 2009-2023 yillar
icinde yayimlanan derlemeler ve sistematik derlemeler ca-
lismaya dahil edildi. Santral sinir sisteminde inme disinda
patolojisi olan olgulardan olusan yayinlar, géris yazilari,
tezler, meta-analizler, randomize kontrol ¢alismalari dahil
edilmedi.

Calismanin uygunluk kriterleri su sekilde belirlenmisgtir:

Calisma tasarimi: Gelismis ve gelismekte olan Ulke top-
lumlarinda yapilmis, ingilizce dilinde derlemeler ve sistema-
tik derlemeler ¢alismada kullanildi.

Popiilasyon: inme 6ykiisii olan 65 yas ve iizeri hastalarin
oldugu makaleler calismaya dahil edildi.

Miidahale: Kisinin kendi kendini ydnetmeye odaklanan mu-
dahaleler, psikolojik ve sosyal islevsellikte iyilestiren mida-
haleler, yasam kalitesini ve 6z etkililigi artiran midahaleler
olarak tanimlandi.

Sonug: inme hastasinin 6z yeterliligi, kisinin yasam kalite-
sine etkisi, fiziksel islevsellik, psikososyal islevsellik, saghk
politikalarina etkisi degerlendirildi.

Calisma Tiirii: Bu calismada derlemeler ve sistematik der-
lemelerden yararlaniimistir. Derlemeler ve sistematik derle-
melerden olusan bir anlati sentezi yapiimistir. Derlemeler
ve sistematik derlemelerden elde edilen literatlr verileri
sentezlenmis ve veriler yorumlanmistir.

Diglama kriterleri: inme disinda diger santral sinir siste-
mi hastaliklarini iceren g¢alismalar (érnegin; intrakranial
timdrler, nérodejeneratif hastaliklar, santral sinir sistemi
enfeksiyonlari) dislandi. Gérls yazilari, tezler, meta-analiz-
ler, randomize kontrol ¢calismalari, tam metne erigilemeyen
makaleler diglandi. ingilizce dilinde olmayan yayinlar da bu
calismaya dahil edilmedi.

Bu calismada yapilan PRISMA akis diyagrami Sekil 1’de
gosterilmistir (17). PRISMA akis diyagrami; inme hastalari-
nin 6z yénetimine yonelik literatir bulgulari, inmeden korun-
maya yonelik literatir bulgulari, inme hastalarinin saglik po-
litikalarindaki édnemine yoénelik literatir bulgulari béltmleri

o
o
g Veritabani taramasiyla tespit edilen Diger kaynaklardan tespit edilen ek
2 kayitlar kayitlar
:-.. (n=1801) (n=0)
]
[
v v
— Duplikasyonlar kaldirildiktan sonra kalan
kayitlar (n=1092 )
©
=
u v
©
[y
Taranan kayitlar > Dislanan kayitlar
(n =1092) (n=1015)
—
o
A\
Uygunluk agisindan Aragtirmaya dahil
i:‘ degerlendirilentam metin [———;|  edilmeyen tam metin
5 makaleler (n=77) makaleler
S (n=33)
2 =
Nedenleri:
. Tam metine
ulagilamayan (7)
. J . 65 yags alti olanlar (5)
e  inmedisinda
intrakranial patolojisi
Anlati sentezine dahil olanlar (5)
@ dil | I . Ingilizce olmayanlar (2)
g edilen galigmalar «  Gelismis veya
- gelismekte olan tlke
2 (n=44) olmayan (14)
7=
©
(=]
Sekil 1. PRISMA
— .
Akis Diyagrami.
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icin yapilmistir. Kopyalar kaldirildiktan sonra, uygunluk i¢in
1092 metin tarandi. Bu metinlerin 1015’ diglandi. Geriye
kalan 77 makalenin 7’sinde tam metine ulasilamadi, 5 ta-
nesi 65 yas altindaki hastalari igeriyordu, 5 makalede inme
disinda intrakranial patolojisi olan hastalar dahil edilmisti, 2
makale ingilizce dilinde degildi ve 14 makale de gelismis
veya gelismekte olmayan Ulkelerde yapilmisti. Bu ¢alisma
icin 44 makale uygun bulundu ve incelendi. Makalelerden
elde edilen veriler bu ¢alismada sentez edilerek kullanildi.
Ozellikle literatiir bulgulari béliimlerinde gelismis ve gelis-
mekte olan Ulkelerde, 65 yas Ustl inme geciren hastalarda,
ingilizce dilinde olan makaleler bu galismaya dahil edildi. Li-
teratlr bulgularinda inme ve 6z ydnetim ile ilgili 13 makale,
inme ve korunma ydntemleri ile ilgili 16 makale, inme ve
saglik politikalari ile ilgili 15 makale kullanildi.

BULGULAR

inme Hastalarinin Oz Yonetimine Yonelik Literatiir
Bulgulari

islevsel bagimsiziik ve fiziksel saglik, aile isleyisi, ruh hali,
norobiligsel islevsellik, sosyal destek, stresle basa ¢ikma,
motivasyonel goérusmeler, saglik okuryazarligi, yasam tarzi
degisiklileri, yagsam kalitesini en Ust duzeye ¢ikarmak inme-
de 6z yénetim ve 6z ydnetim midahale konulari arasinda
yer almaktadir (14). Oz yénetim midahaleleri, inme gegi-
ren kigilerin inmenin yasamlar Uzerindeki etkileriyle basa
cikmalarina yardimci olmaktadir (18). inme hastalarinda 6z
yénetim midahaleleri duygusal (6rnegin; glven veren or-
tam, basa ¢cikma, 6z saygi, 6z kontrol, kendini gi¢lendirme,
karar verme, kendine guiven), aragsal (6z bakim becerileri,
saglhk durumunu kabul etme, ilagla 6z yénetim yetenegini
artirma) ve ilagla 6z yénetimin biligsel yonleri (hastahga ilis-
kin algilar, tutumlar ve inanglar, ilaglarin 6z yénetimi, hafiza
teknikleri, ilag tedavisini anlama, takip ziyaretleri ve klinik
testler) olarak ele alinabilmektedir (19).

Sosyal Kavramsal Teori, 6z yonetim mudahalelerinin teme-
lini olusturur ve karsilikli kararllk, davranis yetenegi, goz-
lemsel 6grenme, takviyeler, beklentiler ve 6z yeterlilik gibi
6 ana basliga dayanir. Bu teoriye dayal olarak Stanford
Universitesi, Kronik Hastaliklar Oz Yénetim Programi’ni ge-
listirmigtir. Program, hastalarin kendine gtvenini artirmay,
fiziksel ve psikolojik iyilik halini gelistirmeyi, kronik durum-
lari yénetme becerilerini kazandirmayi ve zorluklarla basa
ctkma motivasyonu saglamayi amaglar. Programda, beyin
firtinasi, eylem planlama, geri bildirim, davranis modelleme,
problem ¢6zme ve karar verme aktiviteleri ile egzersiz, ra-
hatlama, saglikli beslenme ve ila¢ yonetimi gibi konular ele
alinir (20, 21). inme &z yénetimini destekleyen miidahalele-
ri gelistirenler, inmeden kurtulan hastalarin ihtiyaclarini ta-
nimali ve bunlara yanit vermelidir. inme sonrasi 6z yénetim
mudahaleleri akut inme olayindan erken rehabilitasyona ve
uzun vadeli hayatta kalmaya dogru ilerledikge sosyal rol-
lerin 6z yénetimi desteklenmesinin yani sira, inme gegiren

kisilerin duygusal ve tibbi gérevleri ydnetmelerini saglamay
da icermelidir (10). inme sonrasi 6z yénetim desteginin sag-
lanmasina iligkin temel tavsiyeler dért hususta odaklanmak-
tadir. Bu tavsiyeler; inmeden kurtulanlarin destek ihtiyac-
larinin iyilesme gidisatina gére degistiginin kabul edilmesi,
hastaya 6zel rehberlik ve bilgi sunan saglik profesyonelleri
ile igbirlikgi iligkilerin guclendiriimesi ve hastalarin kendile-
rine deger verildiginin hissettiriimesi, kisiye 6zel psikolojik
egitimin saglanmasi ve inme gegcirenlerin topluma yeniden
entegrasyonuna yardimci olunmasi, diger inme gegirenler
ile anlayisl ve destekleyici sosyal gruplar olusturulmasi-
dir (22). 5A metodolojisi, Kronik Bakim Modeli’nde 6z yo-
netim desteginin temelini olusturur. Sor, éner, degerlendir,
destekle ve izle adimlarindan olusan bu yaklasim, hasta
bilgilerini ve inanc¢larini sorgulama, saglik riskleri hakkinda
bilgilendirme, hedef belirleme, destek saglama ve dizenli
izlemeyi icerir. Ozellikle inme hastalarinda, bu metodoloji
sayesinde fiziksel ve sosyal rehabilitasyon, daha disuk ma-
liyetle ve daha etkin bir sekilde gergeklestirilir (23).

Yapilan calismalarda 6z yénetim muidahalelerinin %85’den
fazlasi yuksek gelirli Ulkelerde gergeklestirildigi goérilmek-
tedir. Bu bulgu, dustk gelirli ulkelerde sinirli kaynaklarin
olmasi ve saglik hizmetlerinin kalite ve ilerleme eksikligini
gbstermektedir. Bununla birlikte 6z yénetim midahalesinin
uygulanmasindaki problemler yetersiz saglk sonuglarina
yol agabilmektedir (24). Oz ydénetim miidahale yéntemleri
acisindan en énemli konu fiziksel aktivite olarak gérialmusgtar.
inme hastalari tarafindan egzersiz aktivitelerine katilim zor
olarak gértlmesine ragmen onlari sorumlu olmaya motive
ederek hastalarin fiziksel aktivitelere katilimlari artirilmistir
(25,26). Oz yonetim miidahalelerin cogunlugunda ilag teda-
visinin 6z ydnetimdeki énemine yeteri kadar 6nem verilme-
digi gérilmustir. Sadece ilaca uyum gibi kiguk bir bilesenin
dahil edildigi gérilmistir. llac 6z yénetimini kapsamli bir
sekilde ele almak icin mudahalelerde bu alanlara odakla-
nilmasi gerektigi vurgulanmaktadir (19). inme hastalarinda
ergoterapinin dnemli bir hedefi, hastalari kendi sagliklarinin
ve refahlarinin kontroliin ele almalari igin glclendirmek,
kronik durumlarinin etkisini yénetmek, kendi sorumluluk-
lari ve rolleri sirdirmek ve yagamlarina tam olarak katil-
malarini saglamaktir. Mesleki terapi uygulayicilar 6zellikle
inme hastalarinda 6z ydnetimi desteklemeye uygun héle
getirmistir (18). inme sonrasi sik gérillen komplikasyonla-
ri (6rn. depresyon, idrar kagirma ve disme) azaltmak igin
sik sik degerlendirmeler ve mudahaleler yapiimaldir. Er-
goterapistlerin esliginde bu mudahale stratejileri gelistirilip
yol haritasi hazirlanabilir (14). Mesleki terapi uygulamalari
inme gecirmis kisilere “yeni benliklerini” yonetmeyi 6gren-
me firsatini saglama, bilissel ve fiziksel bozulma gibi inme
belirtileriyle ilgili zorluklarin Ustesinden gelme konularinda
yardimci olur. Ergoterapi uygulayicilari; ilgili icerigi tanimla-
ma, uygun dnlemleri segcme ve inme hastalarina yeni saglik
ve yasam kosullarini ydnetme konusunda gii¢ veren mu-
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dahaleleri tasarlama, uygulama, etkili yaklagimlar secme
konularinda yardimci olurlar (18). Teletip, 6z yénetim des-
teginin inme sonrasi hastalarda fiziksel aktiviteyi ve fonksi-
yonel mobiliteyi artirmak, depresif semptomlari hafifletiimek,
obezite y6netimine destek olmak, tibbi ve duygusal yone-
tim becerilerini gelistiriimesini saglamak icin odak miidahale
yollarindan biri haline gelmistir. (27). Teletip gibi teknolojik
kaynaklarin kullanimina yénelik midahaleler, sanal gergek-
lik ve bilgisayar programlari, telerehabilitasyon bireylerin re-
habilitasyonuna yardimei olmak igin kullaniimaktadir. inme
hastalari siklikla hareket zorlugundan ve bakim merkezleri-
ne ulasimda maddi kaynak sikintisindan sikayetci olup, bu
teknolojik kaynaklarin kullanimindan yararlanarak rehabili-
tasyonu erken, tam ve kalici bir sekilde gerceklestirebilmek-
tedirler (23). Mudahalenin en yaygin dagitim yéntemi yiiz
yuze olan yoéntemler olup maliyetinin distk olmasindan
dolay! teknoloji destekli 6z ydnetim programlarinin (cep
telefonu, internet vb.) gelecekte daha fazla popdler olmasi
beklenmektedir (24). Oz yonetim ile ilgili dolayl veya temsili
gostergeleri olan, guvenilirligi ve gegerliligi supheli olan so-
nug dlgiimlerinin kullaniimasi, inme 6z yénetim mudahalele-
rinin etkililiginin hassas bir sekilde degerlendirilememesine
neden olmaktadir. Oz yénetim miidahalelerini degerlendir-
mek i¢in hangi sonuclarin en uygun oldugunu belirlemeye
yardimci olmak, mudahalelerin gelistiriimesine yardimci
olmak i¢in inme 6z yénetimini kavramsallastirmaya ydnelik
calismalar gereklidir. inmede &z yénetim miidahalelerinin
teorik temellerini arastiracak ¢alismalara ve inme 6z ydne-
tim muadahalelerinin degerlendirilmesini mimkun kilacak
saglam sonuc olgumlerinin gelistiriimesine ihtiya¢ vardir
(28). 65 yas Ustl inme hastalarina yénelik 6z yénetim mu-
dahaleleri, 6z yonetim, 6z yeterlilik, yagsam kalitesi, gtnlik
yasam aktiviteleri ve diger psikososyal sonuglar acgisindan
faydalidir. inme &ykiisi olan yasli bireylere ydnelik saglam
teorik temellere ve bilimsel yéntemlere dayali daha etkili 6z
ybnetim mudahalelerinin gelistiriimesi énerilmektedir (14).

inmeden Korunmaya Yénelik Literatiir Bulgulari

inme diinya capinda yetigkinler i¢in en yaygin éliim neden-
lerinden biridir ve kalici ve edinilmis engelliligin ana nede-
nidir. inmenin genc hastalari giderek daha fazla etkileme-
si beklenmektedir. DSO inmeyi 21. ylizyilin gelen salgini
olarak da ifade etmektedir. Son yapilan ¢alismalarda tim
inmelerin %85’ inin 6nlenebilir olabilecedi 6ne slrilmek-
tedir (29). Yasam tarzi degisikligi ile son 30 yilda gelismis
Ulkelerde inme insidansinin %42’ye varan oranda azaldi-
g1, gelismekte olan llkelerde ise %100°'den fazla bir artis
oldugu bildirilmistir. Sigara kullaniminda azalma, hipertan-
siyon tedavisi, hiperlipidemi tedavisi gibi risk faktérlerinin
kontroll, beslenme ve yasam tarzi degisikligi ile inmenin
onlenebilmesi yuksek gelirli Ulkelerin populasyonlarinda
farkindalig artirdi. Disuk gelirli Glkelerde ise sanayilesme
olumsuz beslenme ve kotl yagsam tarzina neden olmustur
(30). Yas, cinsiyet, etnik ve genetik faktorler inmenin degis-

tirilemeyen risk faktérleridir. Bununla birlikte hipertansiyon,
diyabetes mellitus, kardiyak hastaliklar, sigara maruziyeti,
dislipidemi, alkol tuketimi, obezite ve sedanter yasam tarzi
ise degistirilebilir risk faktorleridir. Hipertansiyon degistirile-
bilir risk faktorleri arasinda en énde gelenidir. (1). Hipertan-
siyonun baslangici ile hipertansif komplikasyon arasinda bir
gecikme vardir. Bu uzun dénemde serebral kan dolagimi
da dahil olmak Gzere kardiyovaskiiler sistemde bir dizi de-
gisiklik gerceklesir. (31). Hipertansiyonu olan, kan basinci
>140/90 mm Hg olan hastalara antihipertansif ilac tedavi-
si Onerilmektedir. Yiksek riskli hastalarda kan basincinda
tedavi hedefi <130/80 mmHg olmalidir (15). Kontrolstiz di-
yabet hem iskemik hem de hemorajik inme igin risk fakto-
ridur. Akut inme fazi sirasindaki hiperglisemi hem iskemik
hem de hemorajik inmede kétl sonuglarla iligkilidir. Yasam
tarzi degisikligi veya ilaglar yoluyla agresif glikoz kontroll
ve diger iligkili risk faktorlerinin (kan basinci ve dislipidemi
gibi) kontrolu inmeyi dnlemede kritik adimlardir (32). Sigara
kullanimi bagimsiz bir risk faktérudur. Hipertansiyon veya
hormon replasman tedavisi gibi diger risk faktérlerinin olum-
suz etkisini artirir. Pasif igicilik ve inme arasinda da iliski s6z
konusudur. inme riski sigaray! biraktiktan bir yil sonra %50
oraninda azalmakta ve 5 yil sonra sigara icmeyen biriyle
ayni orana sahip olmaktadir (15). Cogu bati tlkesinde orta-
lama tuz alimi glinde 10 g’a yakindir. Birgcok Dogu Avrupa
llkesinde ve Asya Ulkelerinde bu miktar cok daha ytksektir.
Uluslararasi 6neriler, ortalama gunlik tuz alim miktari 5-6
g’dan az olmasi yéniindedir. Tuz tiketiminin artisi iskemik
ve hemorajik inme ile ylksek iligkilidir (33). Duzenli fiziksel
aktivite hipertansiyon, hiperlipidemi ve asin kilo gibi vas-
kuler risk faktorleri Gzerindeki olumlu etkileri yoluyla inme
riskini %25-30 oraninda azaltmaktadir. Vicut kitle indek-
sindeki (VKIi) her birim artis, inme riskini %5 artirmaktadir
(15). Inme hastalarinda vitamin ve mineral takviyesi inme
hastalarinda rehabilitasyon sonuglarini iyilestirmektedir.
Ozellikle C vitamini, E vitamini, potasyum, magnezyum
ve omega-3 yag asitlerinin takviyesinin inme hastalarinda
rehabilitasyona olumlu ydnde etki ettigi gorilmustur (34).
Beta karoten, A vitamini ve E vitaminin asiri tiketimi inmeye
bagli mortalite oranlarini artirdigr gérilmustdir. Hiperhomo-
sisteinemi inme i¢in bilinen bir risk faktoridur. (35). Akdeniz
diyeti, zeytinyagi, tam tahillar, meyveler, sebzeler ve bakla-
giller agisindan zengin beslenme, kolesterol ve doymus yag
asitlerinden fakir beslenme ile yutksek riskli hastalarda inme
riski %40 oraninda azaltilabilir. Ayrica metabolik vitamin
B12 eksikligi olan kisilerde hiperhomosisteinemi varsa vi-
tamin B12 destegi ile tedavi edilmelidir (36). Alinan protein
miktari ve protein tird (hayvansal veya sebze) inme icin bir
risk faktoru degildir (37). Dislipidemi ve 6zellikle serumda
disuk yogunluklu lipoprotein kolesterolin (LDL) seviyesi-
nin artmasi, ylksek yogunluklu lipoprotein kolesterol (HDL)
seviyesinin azalmasi iskemik inme icin bilinen risk faktoru-
dur (38). Dislipidemi ayrica blyuk arterlerde ateroskleroza
neden olarak iskemik inmenin tekrarlama riskini artirabilir
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(39). iskemik inme geciren hastalar internal karotid arter
stenoz agisindan arastiriimalidir. iskemik inme hastalarinin
yaklasik %20’ sinde buyUk damar aterosklerotik hastaligi
mevcuttur. Bu hastalarin yaklasik yarisinda ekstrakraniyal
karotid arter stenozu da bulunmaktadir. Hemodinamik ola-
rak anlaml karotid darlidi olan hastalarda karotis revasku-
larizasyonu dugtnulmelidir (40). Dustk fiziksel aktivite ve
hareketsiz yasam tarzi, gok uzun veya ¢ok kisa uyku saatle-
ri, kokain, metamfetamin ve esrar gibi uyusturucu kullanimi,
sigara kullanimi, agiri alkol tuketimi, psikososyal stres ve
kétu yasam tarzi inmeye neden olan risk faktérleridir (41).
Saglik kuruluglarina yoénlendirme ve buradaki uzmanlarin
yardimiyla, klinik uygulama ortamlarinda ve yasam tarzi
mudahalesi programlari ile yasam tarzi degisikligi baglatila-
bilir. Uzman yardimiyla, saglik davranis teorileriyle, bilissel
ve davranigsal stratejiler ve iyilestirmelerle, iletisim beceri-
leri yardimiyla sekonder olarak inme gelismesi yagsam tarzi
degisikliklerine bagh olarak dnlenebilir (42).

inmenin Saglik Politikalarindaki Onemine Yénelik
Literattir Bulgulari

inme yiikii giderek énemi artan bilylk bir halk saglig soru-
nu olmustur. 2019 yilinda diinya ¢apinda 6lim (6,6 milyon
kisi) ve sakatlik (143 milyon engellilige gére ayarlanmis ya-
sam yili kaybi (DALY)) nedenleri arasinda inme ikinci sira-
da yer almistir. Son otuz yilda kiresel inme insidansinin
%70, prevalansinin %85 , mortalitesinin %43, inmeye bagl
DALY’lerin %32 oraninda arttigi gértimustur. Yiksek gelirli
Ulkelere kiyasla dusik gelirli ve orta gelirli Glkelerde inme
yukunde daha buylk bir artis yasandigi goralmustar (43).
Diinya capinda inme yukinde artig gorulmesi birincil inme
ve kardiyovaskiler hastalik énleme stratejilerinin ya yeterin-
ce yaygin kullaniimadigini ya da yeterince etkili olmadigini
glclii bir sekilde ortaya koymaktadir (16). inmenin basari-
siz tedavisinin insanlarin bu hastaliga gereksiz yere katlan-
masina ve saglik hizmetlerinin kaynaklarinin gereksiz yere
harcanmasina neden olmasindan dolayi bircok llke inmeyi
ciddiye almaktadir ve inmeyi tedavi edilebilir hastalik olarak
gérmektedir (44). inme, dinyadaki en énemli saglik sorun-
larindan biri olup ABD saglik sistemi ve ekonomisi Uizerinde
de dnemli bir yiiktiir. inme kanser, diyabetes mellitiis, dep-
resyon gibi en pahali hastaliklar arasinda yer almaktadir
(45). Kisi basina ortalama yasam boyu iskemik inmenin ya-
tan hasta, bakim, rehabilitasyon ve takibi iceren maliyetinin
ABD’de 140 milyon ABD Dolari’nin tizerinde oldugu tahmin
edilmektedir (46). Avrupa Birligi, izlanda, Norveg ve isveg’in
toplam yillik dogrudan inme maliyetinin 2010°’da 26,6 mil-
yar Avro oldugu tahmin edilmektedir (47). inme insidansi,
vaka-0lum orani ve 6lum orani, dugik ve orta gelirli tlkeler-
deki esitsizliklerin ve saghk yukid boyutunun kaniti olmaya
devam etmektedir. Daha fazla ulusal inme klinik kayitlar
elde ediliyor olmasina ragmen, bu kayitlardan elde edilen
bilgiler sinirlidir. Veri kithgi, bu alanda daha fazla arastirma
yapilmasina ve daha fazla politika gelistiriimesine ihtiya¢

duyulmasina neden olmaktadir (48). 2011 yilinda Brezil-
ya’da Bulasici Olmayan Hastaliklara Karsi Micadele Stra-
tejik Eylem Plani yayimlanmistir. Brezilya Saglik Bakanhgi
tarafindan bulasici olmayan hastaliklarda inmenin neden
oldugu saghk yukinin fazla oldugu belirtilmigtir. Brezilya’da
inmeye karsl sagligin korunmasi, hastanede akut inme te-
davisi, akut inme sonrasi bakim olmak tzere 3 basamakl
inme tedavi plani hazirlanmigtir. Fransa’da 2010-2014 Ulu-
sal inme Eylem Plani, inme dnleme ve bakim stratejisi icin
gelistirilmistir. Fransa’da acil durum bagvurusu, hastanede
akut inme tedavisi, akut inme tedavi sonrasi bakim olmak
lzere 3 basamakll inme tedavi plani hazirlanmigtir. Bu-
nunla birlikte 2010- 2016 yillar arasinda Brezilya'da inme
nedeniyle hastanede 6lim oranlarinin arttigr goérulirken,
Fransa’da ise azaldigi gérulmustir (49). Devletler yeterli
saglk hizmetleri saglamali, sosyoekonomik kosullari iyiles-
tirmeli, esitsizlikleri azaltmali, cevresel faktdrlere (6rn. hava
kirliligi) ve yasam tarzi faktorlerine (6rn. sigara icme, elekt-
ronik sigara, islenmis gidalardaki tuzun, sekerin azaltiimasi)
yonelik yaptirimlarda bulunmali, saglik sistemlerindeki risk
faktorlerini tanimlamali, taramali ve yénetmelidir. Etkili inme
6nleme, populasyonun timinl veya ¢ogunu kapsayan; po-
pllasyon capindaki stratejilere dncelik veren; poptlasyon
capinda ve bireye dayali stratejileri ve politikalari icermelidir
(16). Blyluk endustriler tarafindan desteklenmeyen politi-
ka ve mevzuat degisiklikleri (6rn. islenmis gidalarda tuzun
azaltilmasi ve sigara, alkol ve abur cubur tiketiminin azal-
tilmasi), hikumetlerden ve sanayilerden dnemli yatirimlar
yapillmasindaki ve tercihen uygun fiyatli ve yaygin olarak
erigilebilir saglk hizmetlerinin sunulmasindaki problemler,
hava kirliligi ve sosyoekonomik esitsizliklerin azaltiimasi da
dahil olmak lzere evrensel saglik glivencesindeki zorluklar
toplum capinda inmenin 6nlenmesine yonelik stratejilerin
yavas uygulanmasina neden olmaktadir (50). Yeni Zelan-
da sigarasiz bir nesil yaratmay! ve Ulkeyi 2025 yilina kadar
sigarasiz olma hedefine yaklastirmayi amaglamaktadir. Bir-
lesik Krallik, irlanda, Fransa, Kanada, Giiney Afrika, Birle-
sik Arap Emirlikleri, Portekiz, Meksika ve Sri Lanka dahil
olmak Uzere bircok Ulkede sekerli iceceklerden daha cok
vergi alinmasi politikasi, Meksika ve Macaristan’da fast-fo-
od yiyeceklerden daha ¢ok vergi alinmasi politikasi, Rus-
ya’'da alkol alimini azaltma politikasi, Gin’de hava kirliligini
dnlemeye ydnelik politikalar da bulunmaktadir (16). inmeye
ybnelik toplumsal ¢captaki politikalarin basinda sosyoekono-
mik durumu artirmak ve fakirligi azaltmak, saglikli sehirler
ve yasam alanlari olusturmak, saglikli besin ve fiziksel ak-
tivite imkanlari sunmak, alkol ve sigara kullanimi azaltmak,
toplumu saghkli yasam tarzina tesvik etmek ve cesaretlen-
dirmek, dizenli inme farkindaligi yaratmak ve risk faktorle-
rine yonelik egitim vermek, inme gelismesini dnlemek igin
riskli topluma ilag tedarigini saglamak gelmektedir (51). Bi-
reysel bazdaki stratejiler agisindan vaskuler risk faktorleri
icin 6lcim ve tetkikler yapmak, saglikli yagsam tarzi benim-
semek, e-saglik teknolojilerini kullanmak, e-saglik bilgilerini
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klinisyenlerle paylagsmak ve toplumun saglik bilgileri ile kar-
silagtirmak, hipertansiyon ve dislipidemi gibi vaskuler has-
taliga neden olan rahatsizliklari yénetmek ve bu durumu
klinisyenle paylasmak baslica énde gelen konulardir (52).

Cin’de inme insidansi 2005’ten bu yana artarken, inme kay-
nakli 6lim oranlari 1980’den 2013’e kadar azalmigtir. Cin
nifusunun yaglanmasi ve kentlesmesinden kaynaklanan
inme vakalarindaki son artiglar blyuk bir endiseye neden
olmustur ve inme insidansinin artisini son hikimet politi-
kalari da tersine ¢evirememigtir. Cin hukimeti tarafindan
blyuyen inme sorununa yanit olarak ydnergeler, politikalar
ve programlar olusturmustur. Cin’de inmenin halk saghgi
Uzerindeki etkisini azaltmak icin inme 6nleme ve tedavisi-
ni gelistirmeyi amaclayan girisimlerin strekli uygulanmasi
zorunlu héle gelmistir (53). Tutin kullaniminin kontrold, ye-
terli beslenme, saglkl sehirlerin gelistiriimesi (yurlnebilir
yollar, saglikli gidalara erisim ve toplu tasima), saghg des-
teklemek icin tasarlanmis mobil teknoloji (mHealth) prog-
ramlarinin kullanimi, tuz azaltimi ve diyet midahaleleriyle
birlikte inme riski 6nemli 6lgtide azaltilabilir. Kanita dayali
stratejilerin yayginlastiriimasi, dusiuk ve yuksek gelirli Gl-
kelerde bu stratejilerin uygulanabilirliginin saglanmasi icin
saghk hizmetlerinin cesitli sektdrleri, hukimet politikalar
ve kampanyalari arasinda is birligi gerekir (54). Telestro-
ke olarak bilinen inme i¢in teletip kullanimi saglik politika-
sinda giderek artan bir énemli bir yere sahiptir. Telestroke
uygulamasi Fransa’da 2003 yilindan bu yana gelistiriimek-
tedir. Fransa’da telestroke uygulamasini destekleyen kamu
saghgi politikalari olusturulmustur. Telestroke’'un inme ta-
nisinda ve inmede tromboliz tedavisinde gulvenli ve etkili
oldugu kanitlanmistir (55). Finlandiya, Japonya ve ABD’
deki Ucretsiz inme riskometresi uygulamasi bireysel bazl
birincil inme dnleme stratejisine drnek olarak verilebilir (16).
Bireye dayal birincil inme énleme stratejileri en iyi sekilde

Tablo 1. incelenen calismalarin konulari, amaglari ve sonuglari

cep telefonu teknolojisi ile kardiyovaskiler hastalik dyku-
sl ve degistirilebilir risk faktdrlerinin (6zellikle sigara kulla-
nimi ve maruziyeti, obezite ve hipertansiyon) varligi basit
ve ucuz bir tarama ile gercgeklestirilebilir. Bu cep telefonu
uygulamasi ile saglik hizmetlerine yonelik yerel, bolgesel
veya ulusal elektronik veri tabanlariyla baglantili bir sistem
olusturulabilir. inme risk faktériinde korunma 6nerilerini bi-
reysellestirmek ve midahalelerin bireyler arasindaki etkile-
rini izlemek icin saglk profesyonellerinin katilimiyla benzer
motivasyonel bilgisayar tabanli araglar geligtiriimelidir (56).
Saglik politikalarinda etkili sonuca ulagsmak icin saglik hiz-
meti saglayicilari, kamu ve sivil toplum kuruluslari, sanayi,
akademik kuruluslar, toplumdaki kanaat énderleri ve birey-
ler arasinda sinerjiye ihtiya¢ vardir. Tip dlinyasi, hikimetle-
rin toplum ¢apinda ve bireysel bazda kanita dayal 6nleme
stratejileri uygulamasini savunmaya devam etmelidir (16).
inme hastalarinin 6z yénetimine yoénelik literatiir bulgularin-
da, inmeden korunmaya yénelik literatir bulgularinda, inme
hastalarinin saglik politikalarindaki 6nemine yonelik litera-
tdr bulgularinda incelenen galismalarin konularina, amagla-
rina ve sonuclarina Tablo 1’de yer verilmigtir.

SONUC

inmeye baglh mortalite ve morbidite oranlari yiksek olmasi
ve inmenin gérilme sikhginin artmasi nedeniyle inmeye yo-
nelik koruyucu énlemler éne ¢cikmistir. Yasam tarzi degisikli-
leri, gunlik hayattaki degisikler ve medikal tedaviler ile inme
6nlenebilmektedir. Bu koruyucu énlemler ile kisinin yasam
suresi ve yagsam kalitesi artiriimasi amaglanmaktadir.

inme hastalarinda 6z yénetim miidahalelerinde inme hasta-
larinin baglica fiziksel, sosyal, psikolojik olarak islevselligini
artirmak, inme hastalarinin etkililigini gelistirmek amaclan-
maktadir.

Calisma Konu Amac Sonug
Murphy & inmeden inmeye neden olan risk faktérlerini inmeye neden olan risk faktérlerine karsi énlemler
Werring. 2020 (1). korunma tanimlamak ve énlem almak. ile inmenin akut yénetimi, primer ve sekonder
inme gelisimi 6nlenebilir.
Sarikaya ve ark. inmeden inme risk faktorlerini ele almak ve inmeyi  Antihipertansif, DM, dislipidemi, kardiyovaskiiler
2015 (15). korunma Onlemek igin etkili tibbi mudahaleler, patolojilerin tedavileri; dlizenli fiziksel aktivite;
yasam tarzi degisiklikleri hakkinda yasam tarzi degisiklikleri inme gelismesini
kanitlar sunmak. Onlemede faydalidir.
O’Donnell ve ark.  inmeden Risk faktorlerinin inme ve alt tipleriyle Hipertansiyon, sigara, DM, yiksek VKi, alkol
2010 (29). korunma iliskisini belirlemek, risk faktérlerinin kullanimi, kardiyak nedenler, psikososyal stres
inme ylkune etkisini degerlendirmek. ve depresyon, sedatif yagsam tarzi inme igin risk
faktoéradar.
Hankey, 2012 inmeden Asiri beslenmenin ve obezitenin, Akdeniz diyetine uygun, tuz ve ilave seker
(30). korunma inme riskini artirdigini géstermek orani dlsuk, potasyum orani yiksek ve enerji

amagclanmigtir.

gereksinimlerini karsilayan ancak agsmayan
diyetlerle inme 6nlenebilir.
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Yu ve ark. 2011 inmeden Hipertansiyon basta olmak tzere inme Hipertansiyonla iligkili durumun yani sira
(31). korunma risk faktorlerine yonelik 6nlem almak ve  hipertansiyonla birlikte goriilen hastaliklarin
inme gelismesini engellemek . kombine tedavisi ve saglikli bir yasam tarzi ile
inmenin etkili bir sekilde 6nlenmesi saglanabilir.
Chen ve ark. inmeden Hipergliseminin inme gelisimi ve inme Hiperglisemi, inme riskini artirmaktadir. DM
2016 (32). korunma sonrasi sonuglar tzerindeki etkisini oranlarindaki artis inme yUkinln artmasina neden
gOstermek. olmaktadir.
Strazzullo ve ark.  inmeden Aligilmig tuz alim dlizeyi ile inme veya Vaskiiler hastaliklarin 6nlenmesi igin tuz aliminin
2009 (33). korunma kardiyovaskiler hastaliklar arasindaki azaltilimasi gerekmektedir. Diinya Saglk Orgiitii
iliskiyi degerlendirmek. tarafindan giinde 5 g’ dan az tuz tiketimi
Onerilmektedir.
Lieber ve ark. inmeden inme hastalarinda néroprotektif inme hastalarinda yetersiz beslenme, disfaji
2018 (34). korunma diyetleri, beslenmeyi, vitamin ve mineral  nedeniyle olusabilir. Kocluk programlari saghkh
takviyesini, disfaji ve inme sonrasi diyetlere ve yasam tarzlarina uyulmasina yol
kogluk konularini analiz etmek. acmaktadir. Vitamin ve mineral takviyeleri
néroprotektif, néroiyilesme rolleri Gstlenmektedir.
Clarke ve ark. inmeden Plazma homosistein diizeyinin inme ve Homosistein dlzeylerini %25 oraninda
2010 (35). korunma kardiyovaskiler hastaliklar ile iligkisini disirmenin, major vaskiler olaylarin insidansi
gostermek. Uzerinde 6nemli bir etkisi olmadidi gérulmustur.
Spence. 2019 inmeden Beslenme, diyet, tiketilen besin inme riski tagiyan hastalar tuz alimini giinde
(36). korunma maddelerinin inme gelismesi riskinde 2-3 gramla sinirlamali, akdeniz diyeti agirhkh
6nemini belirtmek. beslenmeli, 6zellikle kirmizi et alimini sinirlamali
ve yumurta sarisindan kaginmalidir.
Preis ve ark. 2010 inmeden ABD’de erkeklerde diyet proteini ile inme ABD'’li erkek popllasyonunda; hayvansal veya
(37). korunma riski arasindaki iliskiyi incelemek. bitkisel protein ile inme riski arasinda istatistiksel
olarak anlamli bir iligki gérilmedi.
Tziamalos ve ark. inmeden iskemik inme gelisme riskinde Yuksek LDL duizeyleri, dusik HDL duzeyleri inme
2009 (38). korunma dislipideminin 6nemi. gelismesinde buyuk bir risktir.
Zhao ve ark. 2015 inmeden iskemik inmeli hastalarda aterojenik inme tekrarlama oraninin aterojenik dislipidemisi
(39). korunma dislipideminin inme tekrarina etkisi olan hastalarda olmayanlara gére anlamli
arastirmak. derecede daha yuksek oldugunu goérilmustar.
Rajaman& inmeden Karotis stenozu olan hastalarda inme Karotid endarterektomi, karotid anjioplasti ve
Chatuverd. 2011 korunma gelismesini 6nlemek icin en uygun stentleme karotis stenozunda uygulanabilecek
(40). tedavi stratejisine karar vermek. islemlerdir. Hastanin klinigine ve karotis arter
darligina goére uygun tedavi ydntemi segilmelidir.
Polivka Jr. ve ark.  inmeden Genetik ve degistirilebilir risk faktrleri Laboratuvar takip testleri; yiksek 6ngoéri glicu
2019 (41). korunma g6z 6nune alindiginda laboratuvar gbsteren biyobelirte¢ panelleri; yenilik¢i tarama
testleri, biyobelirte¢ panelleri, tarama programlari; hedef kitlelere uyarlanmis egitim
programlari ile inmeyi riskini saptamak.  6nlemleri ile 6zellikle genetik nedenlerden dolayi
olusan inme riski arastiriimalidir.
Bailey. 2018 (42). inmeden Yasam tarzi davraniglarinin Diyeti iyilestirmek, fiziksel aktiviteyi artirmak,
korunma degistiriimesi ile sekonder inme sigaray! birakmak ve alkol tiketimini azaltmak ve
gelismesini 6nlemek. saglk davranisi teorileri ile sekonder inme gelisimi
Onlenebilir.
Parke ve ark. inme inme hastalarinda ¢z yénetim destek Fizyoterapist, mesleki terapi uygulayicilari ile
2015 (10). Hastalari ve  mudahalelerine iliskin kanitlarin multidisipliner yaklasimin énemi vurgulandi.
Oz Yonetim  sistematik incelemesi amaglanmistir. Hastalarin giinlik yasaminda kisisel, genigletilmis
aktivitelerine katilmaya tegvik 6ne ¢ikmistir.
Kristine Stage inme 65 yas Ustu inme hastalarinda 65 yas Ustl inme hastalarinda 6z yénetim
Pedersen ve ark.  Hastalari ve psikososyal sonuglarla iligkili 6z yénetim  mudahalelerinin; 6z yonetim, 6z yeterlilik, yasam
2020 (14). Oz Yénetim  mudahalelerinin etkinligini belirlemek. kalitesi, glinltik yasam aktiviteleri ve diger
psikososyal sonuglar icin faydali oldugu goéruldu.
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Lau ve ark. 2022  inme

inme 6z yénetim miidahalelerinde

Teoriye dayali 6z yonetim mudahaleleri, inme

(18). Hastalari ve hangi teorilerin ve davranis degisikligi sonuglarint iyilestirme potansiyeline sahiptir.

Oz Yénetim  tekniklerinin uygulandigini incelemek. Teori ve davranis degisikligi teknikleri ile
sistematik raporlama, netligi artirma, gelecekteki
mudahalelerin degerlendirilmesi kolaylagmistir.

Cadel ve ark. inme inme geciren yetigkinler igin ilag 6z ilag 6z yénetimi; kisinin fiziksel, sosyal ve biligsel
2023 (19). Hastalari ve yonetim mudahaleleriyle ilgili yapilan yasam tarzi faktérlerini, ila¢c alma veya almama
Oz Yénetim  galismalari belirlemek ve 6zetlemek ile ilgili sonuglarini, becerilerini ve davraniglarini

amagclanmigtir.

kapsar. Literatirin ¢ogunlugu buytk él¢ude ilag
uyumuna odaklanmaktadir.

Allegrante ve ark. inme
2019 (20). Hastalari ve
Oz Yénetim

Oz yénetim miidahalelerinin davranis
lzerinde etkilerini ve inme hastalarinda
etkililigine dair kanitlari incelemek.

Oz diizenleme teorisinde, bir kisi istenen bir
hedef veya davranigsal son nokta tarafindan 6z
diizenlemeye motive edilir. Sosyal kavramsal teori
6z-yeterlik inanclarini hedefler.

Horrell & Kneipp  inme

Kronik hastalik 6z yonetim programlarini

ABD’deki arastirmacilar; 6z yénetim programlari

2017 (21). Hastalari ve topluma kazandirmak. ile yerel medyay! kullanmakta, kamusal
Oz Yénetim alanlara materyal gdbndermekte ve toplum
profesyonelleriyle birlikte calismaktadir.
Pearce ve ark. inme Toplumu 6z yénetim destek inme hastalarinda fiziksel iyilesme, psikolojik
2015 (22). Hastalari ve  mudahalelerinin sunulmasi, gelistirimesi  ve duygusal destek, hedef belirleme ve eylem
Oz Yénetim  hakkinda bilgilendirmek. planlama, sosyal destek, profesyonel yardim 6z
yOnetim mudahaleleri icinde yer almaktadir.
Morais ve ark. inme inme hastalarinin 6z yénetim destedine  5A stratejisi diisiik maliyet ve daha biiyiik etkililikle
2015 (23). Hastalari ve ydnelik stratejileri 5A metodolojisi kilavuzluk eder. En cok ‘destekle’ konusunun
Oz Yénetim 1s1ginda analiz etmek. kullanilmasi saglik ¢alisanlarinin 6z yénetimi

tesvik ettigini gdstermektedir.

Ruksakulpiwat &  inme
Zhou 2021 (24). Hastalari ve
Oz Yénetim

inme hastalari igin 6z yénetim midahale
calismalarini belirlemek ve tanimlamak
amagclanmigtir.

Fiziksel aktivite 6z yonetim muidahaleleri arasinda
en populer konudur ve 6z yonetim midahaleleri
cogunlukla yuz ylize gerceklestirilir.

Saunders ve ark.  inme
2020 (25). Hastalari ve
Oz Yoénetim

Calismadaki hedef, inmeden sonra
fitness egitiminin inme hastalarina olan
etkisini gérmek.

inme sonrasi rehabilitasyon programlarina;
zindeligi, dengeyi, yuriime hizini ve kapasitesini
iyilestirmek icin ylrimeyi iceren egitimleri dahil
etmek icin yeterli kanit vardir.

Plow ve ark. 2016 inme

Oz yonetim miidahalelerini her

Kisiye 6zel mudahalelerin; sunum bigimleri, dozaj,

(26) Hastalari ve katilimcinin ihtiyac ve kosullarina gére davranis degisikligi teknikleri ve kisisellestirme
Oz Yénetim en iyi sekilde nasil uyarlanacagini stratejileri acisindan cesitli oldugu géraldi.
anlatmak.
Hwang ve ark. inme Telesaglik ve 6z yonetim desteginin Telesaglik-6z yonetim desteginde; inme sonrasi
2021 (27). Hastalari ve  inme hastalarina olan etkilerini depresyon, obezite yonetimi, fonksiyonel
Oz Yénetim  belirlemek amaglandi. hareketlilik ve glinlik yasam aktivitelerine
odaklaniimigtir.
Boger ve ark. inme inme 6z yénetim miidahalelerinde Arastirmacilar inmede bu tir midahalelerin etkili
2013 (28). Hastalari ve kullanilan sonug élgiimlerinin psikometrik bir sekilde degerlendiriimesine yardimci olmak
Oz Yénetim  &zelliklerini incelemek. icin psikometrik olarak saglam inme 6z yénetimi
Olctmleri gelistirmeye calismalidir.
Owolabi ve ark. inme ve Birincil inme 6nleme hizmetlerine genel  Birincil inme dnleme; yasam boyu slren bir
2022 (16). Saglik bir bakis ve inmeyi, inmeyi 6nlemenin slrecte hastalari, saglik profesyonellerini, fon
Politikasi maliyetini tahmin etmek. saglayicilarini, politika yapicilarini, uygulama
ortaklarini ve tim nufusu icermektedir.
Feigin ve ark. inme ve inme, intraserebral hemorajinin kiresel, 1990’dan 2016’ya kadar insidans oranlarindaki
2021 (43). Saghk bélgesel ve ulusal diizeyde hastalik azalmanin minimal olmasi nedeniyle, inme
Politikasi yukind degerlendirmektir. yukunin gelecekte de yuksek kalmasinin

muhtemel oldugunu sonucuna varmigtir.
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Rudd & Williams  inme ve inmenin etkili tedavisi ve bakim Ulkeler, bakim kalitesini artirmak icin stratejiler
2009 (44). Saghk eksikliklerinin neden oldugu olumsuz gelistirirken, kanita dayali kilavuzlarin kalitesi ve
Politikasi sonuglari azaltmak igin politika uygulanabilirligi sorunludur. Saglik esitsizlikleri,
gelistirmek. Ozellikle kirsal ve disuk gelirli bélgelerde, bakim
kalitesini olumsuz etkiler.
Demaerschalk ve  inme ve inmenin ABD’deki glincel maliyetlerini inmeyle iligkili yiiksek maliyetler, etkili énleyici
ark. 2010 (45). Saglik belirlemek. tedavi erken kritik bakim ve rehabilitasyonun
Politikasi zorunlu bir ihtiya¢ oldugunu agik¢a géstermektedir.
Johnson ve ark. inme ve Akut iskemik inme nedeniyle Yatarak tedavi slresinin, uzun vadeli sakatligi
2016 (46). Saglik hastaneye yatisin saglik hizmetleri azaltma ve yeniden yatislar engelleyerek
Politikasi kaynak kullanimini ve maliyetlerini ekonomik yuki hafifletme potansiyeli oldugu
tanimlamakir. vurgulanmistir.
Gustavsson ve inme ve 2010 yilinda Avrupa’da beyin hadisesine  AB iilkeleri, Norveg, izlanda ve isvigre’de beyin
ark. 2011 (47). Saglik sahip kisi sayisini tahmin etmek ve hadisesine sahip kisiler saglik masraflarinin
Politikasi toplam maliyetleri hesaplamak. yaklagik Ugcte birini kapsamaktadir.
Thayabaranathan inme ve inme ile ilgili en glincel insidans, vaka inme insidansi, vaka 6liim orani ve 6lim
ve ark. 2022 (48). Saglk 6lim orani ve mortalite oranlarini oranina iligkin glincel veriler, disik ve orta gelirli
Politikasi incelemek. Ulkelerdeki esitsizlikler yuk 6lcegine dair kanit
saglamaya devam etmektedir.
Nugem ve ark. inme ve Fransa ve Brezilya’da inme ile inme ile ilgili saglik politikalari ve ulusal saglik
2020 (49). Saglik mucadeleye yonelik ulusal saglik planlari arasinda 6nemli bir fark bulunamamustir.
Politikasi politikalari arasindaki ortak noktalari ve  Ancak, dogrudan hastaneye yatis suresiyle ilgili
farkliliklar1 belirlemektir. veriler Ulkeler arasinda énemli 6lgude farklilik
gOstermektedir.
Yaria ve ark. 2021 inme ve Dustik ve orta gelirli Ulkelerde inme Dustik ve orta gelirli tlkelerde, inme ile ilgili
(50). Saghk bakim hizmetlerinin kalitesini artirmak kilavuzlarin, saglik hizmeti saglayicilar ve diger
Politikasi icin ulusal inme kilavuzlarindaki paydaglarla birlikte uygulanabilir olmasi ve
bosluklari belirlemek. gelistiriimesi gerekmektedir.
Norrving ve ark. inme ve Alandaki temel ilkeleri ele alarak, Tum oOnleyici eylemler yasamin erken
2015 (51). Saglik Kuresel Hastalik YUk verilerini inme ve  dénemlerinde baglamali ve yasam déngusu
Politikasi Onleyici eylemler agisindan sunmak. boyunca devam etmelidir. inmeyi 6nleme cabalari
tum bdlgelerde acilen artiriimahdir.
Feigin ve ark. inme ve 2013 Kuresel Hastalik YUku Calismasi inme, DSO ve BM tarafindan éncelikli bulasici
2016 (52). Saglik tahminlerini incelemek; mevcut birincil olmayan hastaliklardan biri olarak belirlenmistir.
Politikasi inme dnleme stratejilerindeki sorunlari Bu nedenle birincil inme énleme, bu kuruluslarla
vurgulamak hukimetler ve sivil toplum kuruluslarinin birlikte
calistigi yeni bir ddneme girmektedir.
Hu ve ark. 2020 inme ve Cin’de inme insidansini, inmeyle iliskili Cin’de inme vakalari son on yilda artis gésterdi.
(53). Saghk 6lim oranlarini belirlemek. Bu artis blyuk olasilikla Gin nifusunun
Politikasi yaslanmasi ve kentlesmesi sonucu olmustur.
Jeyaraj ve ark. inme ve Hastaligin ortaya ¢cikma riskini azaltma,  Cesitli saghk hizmetler sektérleri, hikimet
2018 (54). Saglik hastaligin baslangicini 6nleme ve politikalari ve kampanyalar arasindaki etkili bir
Politikasi hastaligin tekrarini énleme stratejilerini is birligi ile birincil ve ikincil 6nleme stratejileri
gbstermek. basariyla uygulanabilir.
Ohannessian ve  inme ve Fransa’da telestroke uygulamasini Ulusal bir telestroke calismasi, Fransa’da
ark. 2019 (55). Saghk destekleyen halk sagligi politikasini telestroke ile ilgili saghk politikalarinin etkinligini
Politikasi tanimlamaktir. degerlendirmek i¢in yararli olabilir.
Feigin ve ark. inme ve Birincil inme ve kardiyovaskuler Onleme stratejileri, tim niifusu hedef alarak risk
2020 (56). Saghk hastalik énleme stratejilerinin inme ve faktoérlerini azaltmaya 6ncelik vermelidir. Sagliksiz
Politikasi KVH Uzerindeki etkilerine dair kanit davraniglara ve yagsam tarzi risk faktorlerine
sunmaktadir. odaklaniimalidir.
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inme hastalarinda 6z yénetim kavraminin son yillarda éne-
minin artmasindan dolay literatirde gecmis dénemlere ait
yeterince yayin bulunmamaktadir. Literatirde arastirilan
bitlin makalelerde inme gegiren hastalarin kesinlikle 6z y6-
netim midahale destegi almasi gerektigi vurgulanmistir. Oz
ybnetim muidahale destegi alirken saglik profesyonelleri ile
isbirligi yapilmasi gerektigi belirtiimistir. Telestoke gibi tek-
nolojik gelismeler ve bilimsel gelismeler ile inme 6z yénetim
mudahalelerinde gelecek dénemlerde standardizasyon ve
yeni gelismeler yasanmasi beklenmektedir.

inmenin saglk hizmetlerinde olusturdugu yik Ulkelerin sag-
lik politikalarinda birtakim stratejiler yapmalarina neden
olmaktadir. inmeye yénelik saghk politikalarinda sosyal,
cevresel, hukuki ve teknoloji alanlarinda adimlar atilmak-
tadir. Saglik politikalarinin amaglari inme gelismesini 6nle-
mek i¢in adimlar atmak, inme geciren hastalara en uygun
ve en az maliyetli tedavinin verilmesini saglamak, inmenin
hem saglikta olusturdugu hizmet yukini hem de ekonomik
yukinl en aza indirmek ve en énemlisi saglikli toplumlar
olusturmaktir.

Sinirhliklar

Bu makalede gelismis ve gelismekie olan llkelerde yapil-
mis, 2009-2023 yillari arasinda yayimlanan, ingilizce dilin-
de derlemeler ve sistematik derlemelerden yararlaniimigtir.
Ozellikle literatiir bulgulari bélimiinde inme disinda diger
santral sinir sistemi hastaliklarini iceren g¢alismalarin oldu-
gu, inme 6ykisu olan 65 yas altindaki hastalarin oldugu,
ingilizce olmayan, derleme ve sistematik derleme olmayan
calismalar makalemize dahil edilmedi. inme ¢ok genis kap-
samli bir konu olup bu makalede sadece inme 6z ydnetimi,
inmeden korunma ydntemleri, inmenin saglk politikalarin-
daki 6nemi bagsliklari ele alinmigtir.
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GRAPHICAL ABSTRACT

Aging not only causes histomorphometric changes in rat aorta and heart
tissues but also alters INOS and occludin protein levels.
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ABSTRACT

Aim: The aim of this study was to compare the histomorphometric and immunohistochemical properties of the heart and aorta in young adult
and aged rats.

Material and Methods: Sixteen female Wistar albino rats, eight young adult (6 months old, female, 233.25+13.85 g) and rats were used
in the study. The rats were sacrificed under high dose anaesthesia and heart and aortic tissues were collected. Ventricular and septum
interventiculare thicknesses were measured on the heart tissues, tunica media, tunica intima thickness and aortic diameter were measured
histomorphometrically on the aortic tissues. In addition, Inducible Nitric Oxide Synthase (iNOS) in the smooth muscle cells of the tunica
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media of the aorta and occludin protein levels in the aorta and heart endothelium were examined by immunohistochemical method and
histological scoring was performed.

Results: As a result of statistical analysis, body weight, heart weight, heart weight/body weight ratio, tunica media and intima thicknesses,
and aortic diameters were found to be statistically significantly higher in aged rats compared to young adult rats (p<0.05). Among the cardiac
measurements, only the left ventricle/heart weight ratio was found to be statistically significantly higher in young adults than in aged rats
(p<0.05). In addition, according to the H scoring of the data obtained as a result of immunohistochemical staining for iNOS protein, iINOS
protein level was found to be higher in aged rats than in young rats (p<0.05). Immunohistochemical staining for occludin in aorta and heart
endothelial cells of aged rats revealed weaker staining compared to young rats.

Conclusion: In general, our study emphasises the importance of understanding the histomorphometric changes that occur in heart and
aortic tissue as a result of aging. Further research is needed to better understand the mechanisms underlying these age-related changes and
to identify potential therapeutic targets for the prevention and treatment of cardiovascular diseases in elderly individuals.

Keywords: Ageing, aorta, heart, histomorphometry, INOS

GRAFIKSEL OZET

Yaslanma, sigan aort ve kalp dokularinda sadece histomorfometrik degisikliklere
neden olmaz ayni zamanda INOS ve okludin protein dlzeylerini de degistirir.
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Amac: Bu calismanin amaci, genc erigkin ve yasl siganlarda kalp ve aortun histomorfometrik ve immunohistokimyasal 6zelliklerini
karsilastirmaktir.

Gerec ve Yontemler: Calismada sekiz genc eriskin (6 aylk, disi, 233,25+13,85 g) ve sekiz yasli (24 aylk, disi, 257,12+17,48 g) olmak
Uzere toplam on alti disi Wistar albino sican kullanildi. Deneye dahil edilen sicanlar yiksek doz anestezi altinda sakrifiye edilerek kalp ile
aort dokulari toplandi. Kalp dokulari tizerinden ventrikil ve septum interventiculare kalinliklari él¢tlirken aort dokusu Gzerinde tunica media
ve tunica intima kalinlidi, aort ¢api histomorfometrik olarak 6l¢ildi. Ayrica aortalarin tunica medialarinin diiz kas hiicrelerinde Inducible
Nitric Oxide Synthase (iNOS) ve aorta ve kalp endotelinde okludin protein diizeyleri immunohistokimyasal yéntemle incelendi ve histolojik
skorlama yapildi.

Bulgular: Yapilan istatistiksel analiz sonucunda yasli siganlarda vicut agirhgi, kalp agirhig, kalp agirh@i/ viicut agirligi orani, tunica media
ve intima kalinliklari, aort caplari geng eriskin sicanlara gore istatistiksel olarak anlamli seviyede yiiksek oldugu tespit edildi (p<0.05). Kalp
Olctimlerinden sadece sol ventrikil/ kalp agirligi oraninin geng eriskinlerde yasl sicanlara gore istatistiksel olarak anlaml seviyede yiksek
oldugu belirlendi (p<0.05). Ayrica iINOS proteini i¢in yapilan immunohistokimyasal boyama sonucunda elde edilen verilerin H skorlamasina
gore yasli sicanlarda iNOS protein duzeyi genclere gore yiiksek bulundu (p<0.05). Yaslh si¢anlarin aorta ve kalp endotel hiicrelerinde okludin
icin yapilan imminohistokimyasal boyama sonucunda geng si¢anlara gére daha zayif boyanma gézlendi.

Sonuc: Genel olarak ¢alismamiz, yaslanmanin bir sonucu olarak kalp ve aort dokusunda meydana gelen histomorfometrik degisikliklerin
anlasiimasinin énemini vurgulamaktadir. Yasa bagh bu degisikliklerin altinda yatan mekanizmalari daha iyi anlamak ve yasli bireylerde
kardiyovaskdler hastaliklarin énlenmesi ve tedavisine yonelik potansiyel terapétik hedefleri belirlemek icin daha fazla arastirmaya ihtiyac
vardir.

Anahtar Sozciikler: Aort, histomorfometri, INOS, kalp, yaslanma

Med ] West Black Sea 2024;8(3): 244-256 245



Kegeci M et al.

INTRODUCTION

Aging is a universal phenomenon expressing the complex-
ity and variability of biological processes (1). The effects of
the aging process, especially on the cardiovascular system,
have been a major focus of interest in the fields of health
and medicine. It is known that some structural and morpho-
metric changes occur in the main cardiovascular structures
such as the heart and aorta with age (2-4). These changes
start in the first decades and continue to increase over the
years and may increase the risk of heart failure, atheroscle-
rosis and other cardiovascular diseases (2,5).

Histomorphometric characteristics of the cardiovascular
system are of great importance in understanding the func-
tioning of this system in health and disease states (6). For
example, when the relationship between age-related chang-
es in cardiovascular structures and diseases was analysed,
increased tunica intima thickness in vascular structures
was associated with the early stages of atherosclerosis
(2,3). Arteriosclerosis has been associated with systolic hy-
pertension, left ventricular wall thickening, stroke and ather-
osclerosis, whereas increased left ventricular wall thickness
has been associated with delayed early diastolic heart filling
and increased likelihood of heart failure (2). Therefore, in-
depth examination and understanding of these histomor-
phometric changes associated with aging is a critical step
for the prevention and treatment of aging-related diseases.

The main aim of this study was to compare the histomor-
phometric and immunohistochemical properties of the heart
and aorta in young adult and old female rats. The reason
for the selection of female rats in our study was to reveal
the histopathological changes in the cardiovascular sys-
tem of rats at 108 weeks of age, which corresponds to
the postmenopausal period (human age equivalent to 60
years), when the protective effect of estrogen disappears
(7). This comparison aims to provide basic information to
understand the changes in the aging process and to identify
potential strategies for the prevention of cardiovascular dis-
eases. In particular, the differences in ventricle, septum in-
terventriculare, aortic wall thickness, vessel diameters and
iINOS expression in the aortic wall of young adult and aged
rats were evaluated to compare how cardiovascular struc-
tures are affected anatomically and histologically during the
aging process.

MATERIAL and METHODS

This study was conducted between 9 September and 30
December 2023 at the Department of Histology and Embry-
ology, Zonguldak Bulent Ecevit University (ZBEU). Ethics
committee approval for the study was obtained from ZBEU
Animal Experiments Local Ethics Committee on 07.09.2023
with protocol number 2023-16-07/09. A total of sixteen fe-

male Wistar albino rats, eight young adult (6 months old,
female, 233.2 g) and eight aged (24 months old, female,
257.12 17.48 g), produced in the laboratory of ZBEU Exper-
imental Research Application and Research Centre were
used in our study. All rats were maintained under optimum
laboratory conditions (temperature 22 + 1 °C, humidity 55
+ 8%, 12 h light/dark cycle), daily drinking water and 21%
crude protein pellet feed ad libitum throughout the experi-
mental period.

The rats were sacrificed under high dose anaesthesia and
heart and aortic tissues were collected. Body weights of the
rats just before euthanasia and heart weights just after eu-
thanasia were measured using a precision balance. Each
heart was then divided in half with a longitudinal incision
from the apex to the base. The dissection plane passed
through the deepest points of the right and left ventricles
and divided the septum interventriculare and septum inter-
atriale into two (8). The aorta was excised at the end of
the arcus aorta and the beginning of the aorta thoracica
descenens (9). The heart tissues divided into right and left
halves and the aorta thoracica were fixed with neutral for-
malin and blocked by applying routine tissue tracing proce-
dures. From the prepared paraffin blocks, 5 ym thick sec-
tions were taken using ShandonFinesse 325 brand cylinder
microtome and stained with haematoxylin+eosin (H+E)
staining method. In addition, occludin expression among
endothelial cells in the tunica intima of aortas of aged and
young adult rats was demonstrated by immunohistochem-
istry and semiquantitative histological scoring (h-score) was
performed.

For immunohistochemical examination of heart and aortic
tissues, 3 ym thick sections obtained from paraffin blocks
were cut on positively charged slides. After deparaffiniza-
tion and immersion, the sections in citrate buffer were kept
just below the boiling point for 15 minutes in a microwave
oven to reveal the antigenic binding sites. The sections
were then placed in distilled water and allowed to cool at
room temperature for 20 minutes. After 3 washes with PBS,
sections were treated with 3% H,O, for 10 minutes to block
endogenous peroxidase activity. After 7 minutes of Ultra V
block (LabVision, TA-015-UB) to block nonspecific bind-
ing sites, sections were treated with INOS (1/1000 dilution,
Thermo scientific, Rabbit polyclonal IgG, (PA1-036)) in aor-
tic tissue and Occludin in aortic and heart tissue (1/1500,
Thermo scientific, Rabbit polyclonal 1gG, (71-1500)) prima-
ry antibody. (24 hours at +4 °C). After washing with PBS,
secondary antibody (Biotinylated Link, Dako, K0609) and
streptavidin-peroxidase (Streptavidin HRP, Dako, K0609)
were applied for 30 and 10 minutes, respectively, at room
temperature. Then, sections were treated with diaminoben-
zidine (DAB) chromogen solution (Vector, SK-4100) until
the desired staining intensity was obtained under the light
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microscope and counterstained with hematoxylin. During
all incubations, tissues were kept in a humid environment
to prevent drying and avoid background staining. Sections
covered using entellan and omit were examined under
Zeiss Axio Lab A1 light microscope. In photographing all
findings, Zeiss Axio Lab. A1 brand photomicroscope was
used. All immunohistochemical analyzes were performed
within the protocols recommended by the manufacturer.

Histological scoring (h score) was performed manually us-
ing the following criteria to define the immunohistochemi-
cal results; 0; no staining, 1+; weak but detectable staining,
2+; medium or pronounced staining, 3+; intense staining.
The H-SCORE value for each section was obtained by
multiplying the percentage of stained cells for each density
category by its density. Scoring was done under the light
microscope at x40 objective magnification on 20 randomly
selected fields on each section and mean scores were used
for statistical analysis. H-score = Xi i xPi, i; density score,
Pi; cell percentage (10).

Morphometric Measurements

H+E stained sections were evaluated under a light micro-
scope and analysed using AxioVisionRel. 4.8 programme
and ImagedJ software. Thirty-two preparations of heart tis-
sue and sixteen preparations of aortic tissue of each subject
were subjected to quantitative studies. The thicknesses of
the right ventricle (LVW), left ventricle (RVW) and septum
interventriculare (ISW) were measured in three different
regions: basal (close to the atrioventricular valves), middle
and apex (8). These measurements were made at X2.5 ob-
jective magnification of the microscope and the average of
these measurements made on the right and left heart were
recorded.

The thickness of tunica media and tunica intima, tunica in-
tima/tunica media ratio, lumen diameter, total diameter in-
cluding tunica media and tunica intima were measured from
the aorta thoracica tissue sections. For tunica media thick-
ness (MW), the distance between the innermost and outer-
most elastic laminae was measured (11). For tunica intima
thickness (IW), the distance between the endothelial layer
(apical surface of endothelial cells) and the inner elastic
lamina was measured (12). The thickness of tunica media
was measured at X10 objective magnification of the micro-
scope and the thickness of tunica intima was measured at
X100 objective magnification of the microscope from twen-
ty-four different areas in the transverse section of the aor-
ta thoracica and the average of these measurements was
taken and recorded. In addition, tunica intima/ tunica media
ratio was calculated using these measurements. For lumen
diameter, the three farthest distances between the apical
surfaces of the endothelial cells were marked. These three
furthest distances and the three longest distances perpen-
dicular to them were measured at X2.5 objective magnifi-

cation of the microscope. These measurements were aver-
aged and evaluated as lumen diameter. For the total diam-
eter, the three farthest distances between the outer faces of
the tunica median and the three longest distances cutting
them perpendicularly were also measured at X2.5 objec-
tive magnification of the microscope. These measurements
were averaged and evaluated as total diameter.

Statistical Analysis

Statistical analysis of the data was performed using Jamovi
2.3.21 package programme. The conformity of continuous
variables to normal distribution was analysed by Shapiro
Wilk test. Descriptive data of quantitative variables were
given as mean, standard deviation, median, minimum and
maximum values. Mann Whitney U test was used for com-
parisons of quantitative independent variables between two
groups. As a result of statistical analysis, p<0.05 was ac-
cepted as significant level.

RESULTS

Histomorphometric Results

A statistically significant difference was found between
the groups in the comparison of body weights and heart
weights of the subjects belonging to young adult and
aged groups (mean+SD for body weight 233.25+13.85
and 257.13+17.48, p=0.005, mean+SD for heart weight
0.73+0.068 and 1.00+0.25, p=0.002, respectively) (Table
1). A statistically significant difference was found between
young adult and aged rat groups in the comparison of heart
weight/body weight ratios obtained by using body weights
and heart weights obtained from all subjects (mean+SD
0.31+0.02 and 0.39+0.11, respectively, p=0.015) (Table
1). There was no statistically significant difference between
young adult and aged groups in terms of left ventricular ba-
sal, middle and apical level measurements and mean left
ventricular thicknesses obtained from the mean of these
measurements (p=0.382, p=0.956, p=0.505, p=1.00, re-
spectively) (Table 1, Figure 1). Again, no statistically sig-
nificant difference was found between the young adult and
aged groups in terms of right ventricular basal, middle and
apical level measurements and mean right ventricular thick-
nesses obtained from the mean of these measurements
(p=0.878, p=0.956, p=0.798, p=0.956, respectively) (Table
1, Figure 2). Similarly, there was no statistically significant
difference between the young adult and aged groups in
terms of septum interventriculare basal, middle and api-
cal level measurements and mean septum interventricu-
lare thicknesses obtained from their averages (p=0.083,
p=0.721, p=0.645, p=0.442, respectively) (Table 1, Figure
3). When left ventricular thickness/heart weight, right ven-
tricular thickness/heart weight and septum interventriculare
thickness/heart weight ratios were compared, there was a
statistically significant difference between the young adult
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Table 1. Body composition and histomorphometric analyses of basal, middle and apical thickness of the right ventricular (RVW), left

ventricular (LVW) and interventricular septum (ISW) walls of the heart of aged and young adult rats.

Aged (n=8) Young adult (n=8)
Median (Min.-Max.) Median (Min.-Max.) P

Body weight (BW) (g) 251.50 (241-286) 233.50 (208-259) 0.005
Heart weight (HW) (g) 0.96 (0.76-1.61) 0.72 (0.67-0.87) 0.002
HW/BW 0.35 (0.31-0.66) 0.31 (0.28-0.36) 0.015

Basal 2533.70 (1724.04-3031.82) 2345.01 (1644.28-2962.71) 0.382
Left ventricular (LV) Middle 2397.02 (2175.54-2737.30) 2334.68 (1998.74-3373.73) 0.956
thickness (um) Apical 1984.56 (1784.05-2329.58) 2246.86 (1748.40-2913.52) 0.505

Total 2348.87 (2049-2519) 2296.80 (1948-3049) 1.00

Basal 844.84 (716.97-1490.54) 830.89 (775.45-1530.35) 0.878
Right ventricular (RV) ~ Middle 1055.10 (451.33-1356.21) 936.57 (684.45-1590.65) 0.956
thickness (um) Apical 732.85 (493.21-987.78) 647.11 (359.67-1226.96) 0.798

Total 846.98 (567-1258) 789.40 (618-1332) 0.956

Basal 1836.02 (1269.44-3532.82) 1595.84 (1082.75-1924.72) 0.083
Septum Middle 2053.16 (1396.14-3592.31) 1949.21 (1263.78-2731.13) 0.721
interventriculare (SIV) -
thickness (um) Apical 1636.15 (1128.13-2242.79) 1510.21 (1249.46-2433.96) 0.645

Total 1865.15 (1445-3123) 1714.08 (1199-2140) 0.442

and aged groups only in terms of left ventricular thickness/
heart weight, but there was no significant difference be-
tween the groups in terms of the other parameters. The
mean+SD for left ventricular thickness/heart weight ratio
was 3253+596 and 2405+463, p=0.007, mean+SD for right
ventricular thickness/heart weight ratio was 1251+415 and
927+194, p=0.2779, p=0.2779, mean+SD for septum inter-
ventriculare thickness/heart weight ratio was 2329+447 and
2049+790, p=0.083, respectively in the young adult and
aged groups (Table 2).

In the statistical analysis of the data obtained from the
measurements of tunica media thickness (um), tunica inti-
ma thickness (um), lumen diameter (um) and total diameter
(um) on the thoracic aorta tissues obtained from the sub-
jects belonging to the young adult and aged groups, a sig-
nificant difference was found between the groups for all pa-
rameters. Mean+SD and p values of young adult and aged
groups were 78.80+4.16 and 114.95+7.73, p<0.01 for tunica
media thickness, 3.70+0. 55 and 7.48+1.75, p<0.01, for lu-

men diameter 1269.93+31.44 and 1597.81+168.33, p<0.01
and for total diameter 1420.01+27.04 and 1827.18+180.17,
p<0.01, respectively (Table 3, Figure 4).

In the statistical analysis of the Tunica media thickness/
Lumen diameter, Tunica intima thickness/Lumen diameter,
Tunica media thickness/Total diameter and Tunica intima
thickness/Total diameter ratios calculated using the above
data, a statistically significant difference was found between

Table 2. Histomorphometric examination of the ratio of left ven-
tricular thickness (LVT), right ventricular thickness (RVT) and
interventricular septum thickness (IST) to heart weight in aged
and young adult rats.

Aged (n=8) Young adult (n=8)
Median (Min.-Max.) Median (Min.-Max.)

LVT/HW 2331 (1556-3156) 3146 (2350-4234) 0.007
RVT/HW 858 (644-1175) 1102 (858-1962)  0.279
ISTTHW 1735 (1174-3548) 2331 (1787-2931) 0.083

Table 3. Histomorphometric examination of tunica media thickness, tunica intima thickness, lumen diameter and total diameter of

the aorta thoracica in aged and young adult rats.

Aged (n=8) Young adult (n=8)
Median (Min.-Max.) Median (Min.-Max.) P
Tunica media thickness (um) 116.97 (98.96-124.41) 79.52 (71.92-84.04) <0.001
Tunica intima thickness (um) 7.18 (5.60-11.35) 3.63 (3.12-4.61) <0.001
Lumen diameter (um) 1653.43 (1339.78-1769.04) 1261.52 (1234.08-1330.13) <0.001
Total diameter (um) 1903.14 (1558.21-1987.19) 1421.64 (1381.00-1472.90) <0.001
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the young adult and aged groups (p<0.01 for all compari- Immunohistochemical findings
sons, mean+SD for Tunica media thickness/Lumen diame-
ter in the young adult and aged groups were 0.062+0.004
and 0.072+0.005 for Tunica media thickness/Lumen diam-
eter, 0.002+0.0004 and 0.004+0.0016 for Tunica intima  Protein levels in aorta tissues of young adult and aged fe-
thickness/Lumen diameter, 0.055+0.003 and 0.063+0.040 male rats, a statistically significant difference was found
for Tunica media thickness/Total diameter, 0.0026+0.0003 between the two groups (p<0.005 and median (min-max)
and 0.0041+0.0013 for Tunica intima thickness/Total diam- values were 107 (75-121) and 132 (98.7-161.7), respective-
eter (Table 4.). ly (Figure 5,6).

In the statistical analysis of h-score values obtained as a
result of immunohistochemical staining to determine iINOS

Figure 1: Histomorphometric images of aged and young adult rat left ventricles. A,B) left basal, C,D) middle left, E,F) left apical.
A,C,E) aged group, B,D,F) young adult group. Scale bar: 500 pm.
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Table 4. Examination of the ratio of tunica media thickness (TMT) and tunica intima thickness (TIT) of the aorta thoracica to heart

weight (HW), lumen diameter (LD) and total diameter (TD) in aged and young adult rats.

Aged (n=8) Young adult (n=8)
Median (Min.-Max.) Median (Min.-Max.) P
TMT/HW (um/gr) 121.28 (77.27-134.16) 106.80 (96.60-120.07) 0.028
TIT/HW (um/gr) 7.52 (3.70-14.93) 4.97 (4.05-6.02) 0.015
TMT/LD (um/pm) 0.072 (0.065-0.082) 0.062 (0.054-0.067) <0.001
TIT/LD (um/um) 0.004 (0.0032-0.0083) 0.002 (0.0023-0.0035) <0.001
TMT/TD (pum/pm) 0.062 (0.058-0.070) 0.055 (0.048-0.058) <0.001
TIT/TD (um/pm) 0.0037 (0.0028-0.0072) 0.0025 (0.0021-0.0032) <0.001

Figure 2: Histomorphometric images of aged and young adult rat right ventricles. A,B) right basal, C,D) middle right, E,F) right
apical. A,C,E) aged group, B,D,F) young adult group. Scale bar: 500 um.
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As a result of immunohistochemical staining performed to
show occludin protein levels in the endothelial cells of the
heart and aortic tissues, weak immunostaining was ob-
served in the endothelial cells of both the aorta and heart
tissue of elderly subjects, indicating a decrease in the occlu-
din protein level (Figure 6)

DISCUSSION

This study investigates the comparison of young adult and
aged female rat groups in terms of body composition and

histomorphometric measurements of the heart and aorta.
Results show that aged rats have higher body weight and
heart weight than young adults. This difference may reflect
the effects of ageing on metabolism and the cardiovascu-
lar system. Aging is usually accompanied by a decrease
in physical activity levels and a decrease in metabolic rate,
leading to an increase in body weight (13). Increased body
weight in aged rats may be attributed to decreased energy
expenditure and changes in nutrient metabolism (14,15).

Figure 3: Histomorphometric images of aged and young adult rat septum interventriculare. A,B) septum basal, C,D) septum middle,
E,F) septum apical. A,C,E) aged group, B,D,F) young adult group. Scale bar: 500 pum.
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Figure 4: Histomorphometric images of aged and young adult rat aortas. A,B) Tunica media, C,D) Tunica intima, E,F) Lumen
diameter, G,H) Total diameter. A,C,G,E) Aged group; B,D,H,F) young adult group. Scale bar: A,B) 100 ym, C,D) 10 ym, E,F,G,H)
500pum.
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Figure 6: Immunohistochemical staining results for iNOS protein in aortic tissues and occludin protein in heart and aorta tissues in
aged and young adult groups. Cells showing distinct staining are marked with a black arrowhead. Weakly stained or unstained cells
are marked with a red arrowhead. A) Aged, B) Young adult.
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Histomorphometric measurements revealed significant dif-
ferences in the structure of the arterial wall between young
adult and aged groups. Significant increases in parameters
such as tunica media and intima thickness, lumen diameter
and total diameter were observed in aged rats compared
to young adults. In studies related with tunica intima-me-
dia thickness, it was reported that tunica intima and media
thickness increased with aging (16,17). However, some
studies have suggested that intimal-medial thickness is
mainly the result of intimal thickening (18), whereas other
studies have found that normal vascular ageing causes
more medial thickening in the absence of atherosclerosis
(19). These differences may be due to analyses of different
regions of the aorta. Histomorphometric evaluations pro-
vide important information to better understand the biolog-
ical basis of these differences. Stefanadis et al. reported
a significant increase in the thickness of the tunica media
of the aorta in elderly individuals, which is one of the main
changes caused by the aging process in the arterial wall
structure (20). Guzik and Touyz reported that this increase
is directly linked to atherosclerosis and may be an indicator
of increased cardiovascular risk with age (21). At the same
time, North and Sinclair suggested that aging accelerates
arterial wall thickening and loss of elasticity, facilitating the
formation of atherosclerotic plaques and thus playing an im-
portant role in the pathogenesis of cardiovascular diseases
(22). In these studies, it has been reported that elastin and
collagen fibres, which are structural components of the ar-
terial wall, decrease markedly with age, resulting in a stiffer
and more fragile arterial wall. At the same time, prolifera-
tion and migration of vascular smooth muscle cells and in-
creased accumulation of extracellular matrix (ECM) have
been reported to be one of the main causes of arterial wall
thickening. These biological processes reduce the elastici-
ty of the arterial wall, increase arterial stiffness and conse-
quently lead to haemodynamic imbalances that play an im-
portant role in the regulation of blood pressure. In addition,
statistically significant differences were observed in Tunica
media/Lumen diameter, Tunica intima/Lumen diameter, Tu-
nica media/Total diameter and Tunica intima/Total diameter
ratios between young adult and elderly groups. These ra-
tios indicate that aging has a specific age-related effect on
arterial wall remodelling. These changes may be an impor-
tant predisposition for the development of cardiovascular
diseases such as arterial stiffness and stenosis. In particu-
lar, increased tunica media thickness may be an indicator of
arterial stiffness, which may be associated with decreased
cardiovascular function with age (19). These findings play
a critical role in understanding the effects of normal vas-
cular aging processes on arterial remodelling, and in this
context, histomorphometric analyses have emerged as an
important tool for evaluating the effects of aging on cardio-
vascular risk.

When the wall thicknesses of the ventricles and septum in-
terventricular were analysed, no statistically significant dif-
ference was found between the groups. However, when the
left ventricular thickness/heart weight ratio was analysed,
a statistically significant difference was found between the
young adult and elderly groups. Although there was no sig-
nificant difference in terms of wall thickness, we think that
the significant differences in left ventricular thickness/heart
weight ratio may indicate left ventricular dilatation and this
may indicate an increase in preload, although this study is
not a physiological study. It is thought that future physiolog-
ical studies may reveal the cause of the current situation.

Immunohistochemical staining results showed a statistical-
ly significant difference in iINOS protein levels between the
young adult and elderly groups. This suggests that morpho-
logical and functional changes may occur in aortic tissues
of elderly individuals compared with young adults. iNOS
protein is known to play a role in the regulation and remod-
elling of cardiovascular function (23). Studies have shown
that aging may lead to progressive aortic stiffening and
changes in vascular smooth muscle cells and changes in
elastin content contribute to aortic stiffening (24,25). Higher
iINOS protein levels in the elderly group have been associat-
ed with cardiovascular ageing processes and may indicate
a potential increased risk of cardiac remodelling and dys-
function in elderly individuals. Furthermore, immunohisto-
chemical staining to demonstrate occludin protein levels in
endothelial cells of heart and aortic tissues revealed weak
immunostaining in endothelial cells of both aortic and heart
tissues of elderly individuals, indicating a decrease in oc-
cludin protein levels. Occludin protein plays a critical role in
the maintenance of tight junctions in endothelial cells and
it has been suggested that a decrease in the level of this
protein may contribute to increased vascular permeability
and endothelial dysfunction with the aging process (26,27).
This decrease in occludin expression may be associated
with impaired vascular wall integrity and consequently in-
creased cardiovascular risk. Studies have also shown that
iINOS plays a role in cardiovascular pathophysiology, with
increased iINOS expression contributing to cardiac dysfunc-
tion and remodelling in conditions such as heart failure and
myocardial infarction (23,28). iINOS expression has been
associated with metabolic remodelling, cytokine production
and proinflammatory cascades within macrophages, all of
which may affect cardiovascular health and function (29).
We believe that these findings emphasise the importance
of considering age-related changes in cardiac function and
remodelling in the development and treatment of cardiovas-
cular diseases in elderly individuals.

In conclusion, this study provided valuable information on
histomorphometric changes in heart and aortic tissue as a
consequence of aging. Our findings show that ageing leads
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to significant changes in heart weight, heart weight/body
weight ratio and left ventricular thickness/heart weight ratio.
These changes suggest that ageing may increase the risk
of cardiac remodelling and dysfunction, consistent with pre-
vious research. Our analysis of aortic tissue also revealed
significant changes in tunica media thickness, tunica inti-
ma thickness, lumen diameter and overall diameter. These
findings suggest that aging may also lead to structural and
functional changes in the aorta, which may contribute to
the development of cardiovascular diseases. Differences
in INOS protein levels in aortic tissues of young adult and
aged rats further support this hypothesis. Higher iNOS pro-
tein levels in the elderly group suggest a potential increased
risk of cardiac remodelling and dysfunction in elderly indi-
viduals. This study may be an important small step towards
understanding the complex effects of aging on the structure
and function of the cardiovascular system. However, further
research is needed on how these findings can be applied
in clinical practice and how potential strategies for the pre-
vention or treatment of cardiovascular diseases during the
ageing process can be developed. This study may provide
an important basis for identifying cardiovascular risk fac-
tors associated with ageing and developing more effective
measures for ageing populations.
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GRAPHICAL ABSTRACT

There is a moderate positive correlation observed between Forced Expiratory Volume
in 1-Second (FEV1) and psychomotor speed.

Recent research found a
beneficial relationship
between cardiorespiratory
endurance and  cognitive
performance, including
executive function,
psychomotor speed, verbal
memory, selective attention,
inhibitory response.

A moderate positive
correlation was observed
between psychomotor
speed and FEV1 (r=0.35)
and was statistically
significant as a predictor
in regression analysis
(p=0.02).

No significant correlation
was observed between
other aerobic capacity
and pulmonary function
test results and values
related to attention and

This  study aimed to
investigate if maximal aerobic
capacity and  pulmonary
function tests can be a
predictor of cognitive
function including selective
attention and  inhibitory

inhibition
response in healthy middle-
aged adults.
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ABSTRACT

Aim: This study aimed to investigate if maximal aerobic capacity and pulmonary function tests can be a predictor of cognitive function includ-
ing selective attention and inhibitory response in healthy middle-aged adults.
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Material and Methods: The study involved 43 people, comprising 31 females and 12 males. The research included evaluations of maximal
aerobic capacity (VO2max), pulmonary function tests, and cognitive assessments. VO2max was assessed by the 1-mile Endurance Run/
Walk Test, and pulmonary function evaluations were conducted via a spirometer. Selective attention was measured via the d2 test, whilst
inhibitory response was evaluated using a computer-based Go/No-Go test.

Results: The TM parameter was not significantly predicted by TM Model 1 (F(4, 38) = 1.324, p = 0.279) or TM Model 2 (F(8, 34) = 1.752, p
=0.122). Similarly, E1 Model 1 did not show statistical significance in predicting the E1 parameter. Analysis of the inhibitory parameters GCR
and NGRC also revealed no significant associations, as indicated by GCR Model 1 (F(4, 38) = 0.389, p = 0.815), GCR Model 2 (F(8, 34)
=0.333, p =0.947), NGRC Model 1 (F(4, 38) =1.917, p = 0.128), and NGRC Model 2 (F(8, 34) = 2.042, p = 0.071). However, a moderate
positive correlation was observed between TM and FEV1 (r = 0.35, p < 0.05).

Conclusion: It can be concluded from these results that the VO2max test and the outcomes of the pulmonary function tests are not
reliable indicators of cognitive abilities in middle-aged, healthy persons. Nonetheless, FEV1 may function as a marker of selective attention.
Additional research involving a larger sample size is needed to better understand the relationship between maximal aerobic capacity,
pulmonary function tests, and cognitive performance.

Keywords: VO2max, attention, inhibition, FEV1

GRAFIKSEL OZET

1-Saniye Zorlu Ekspirasyon Hacmi (FEV1) ile psikomotor hiz arasinda orta diizeyde
pozitif bir korelasyon gézlenmistir.

Son arastirmalar 1.Gin

kardiyorespiratuar Psikomotor hiz ile FEV1
dayamkhhik ile yiiriitme arasinda orta diizeyde
fonksiyonu, psikomotor hiz, pozitif bir korelasyon
sozel hafiza, secici dikkat, gozlenmistir (r=0,35) ve
inhibitor yanit gibi bilissel regresyon analizinde
performans arasinda faydah istatistiksel olarak anlamh
bir iligki olduunu ortaya bir belirleyici olmustur
koymustur. (p=0,02).

Diger aerobik kapasite ve
solunum fonksiyon testi
sonuglan ile dikkat ve

[17i}
|

Bu ¢alismanmin amaci, saghkh
orta yash yetiskinlerde
maksimal aerobik kapasite ve

solunum fonksiyon testlerinin, inhibisyona iligkin
secici  dikkat ve inhibitor degerler arasinda anlamli
yamt dahil olmak iizere bir korelasyon

bilissel fonksiyonun bir
ongoriiciisii  olup olmadigini
arastirmaktir.

go6zlenmemistir.

Canli U ve ark. Saglikli orta yasl... Med

Bati Karadeniz Tip Dergisi Umut Canli, Cem Kurt, Mazhar Ozkan, Ayse
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Zeynep Yilmazer Kayatekin

0z
Amac: Bu calismanin amaci, saglikh orta yasl yetiskinlerde maksimal aerobik kapasite ve solunum fonksiyon testlerinin segici dikkat ve
inhibitér yaniti iceren biligsel fonksiyonun bir belirleyicisi olup olmadigini arastirmaktir.

Gerec ve Yontemler: Otuz bir kadin ve 12 erkek olmak Uzere toplam 43 katihmci calismaya alindi. Katimcilara ayri gtinlerde maksimal
aerobik kapasite (VO2max), bazi solunum fonksiyon testleri ve kognisyon testleri uygulanmistir. Maksimal aerobik kapasite 1 Mil Dayaniklilik
Kosu/Yurlyus Testi ile belirlenmis ve solunum fonksiyon testleri tagsinabilir spirometre ile yapilmistir. Deneklerin segici dikkati d2 testi ile,
inhibitdr yaniti ise bilgisayar tabanlt Go/No-Go testi ile 6lgtimustar.

Bulgular: TM parametresinin TM Model 1: (F (4-38) =1.324, p=0.279); TM Model 2: (F(8-34) =1.752, p=0.122) ile tahmininde veya E1
parametresinin E1 Model 1: (F (4-38) =1.433, p=0.242); E1 Model 2: (F (8-34) =0.824, p=0.588) ile tahmininde anlamli bir iliski bulunmamuistir.
Benzer sekilde, GCR ve NGRC inhibisyon parametrelerinin tahmininde sirasiyla GCR Model 1: (F(4-38) =0.389, p=0.815); GCR Model 2:
(F (8-34) =0.333, p=0.947) ve NGRC Model 1: (F (4-38) =1.917, p=0.128); NGRC Model 2: (F (8-34) =2.042, p=0.071) ile anlamh bir iligki
bulunmamistir. TM ile FEV1 arasinda orta diizeyde pozitif korelasyon bulunmustur (r=0.35; p<0.05).

Sonug: Bu sonuclara dayanarak, ne VO2max testinin ne de solunum fonksiyonlari testinin sonuglarinin saglikli orta yash yetiskinlerin bilissel
fonksiyonlarinin bir belirleyicisi olamayacagi sonucuna varilabilir. Bununla birlikte, FEV1 secici dikkatin bir gdstergesi olabilir. Maksimal
aerobik kapasite ve solunum fonksiyon testleri ile bilissel fonksiyonlar arasindaki iliskiyi aciklayabilmek icin daha genis 6rneklemli ileri
arastirmalara ihtiyac vardir.

Anahtar Sozciikler: VO2max, dikkat, inhibisyon, FEV1
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INTRODUCTION

Cardiorespiratory endurance is a health-related fitness
component and is generally expressed as maximal aerobic
capacity (VO2max) (1-2). Enhanced cardiorespiratory en-
durance correlates with several cardiovascular and non-car-
diovascular advantages, including decreased incidence
of coronary artery disease, diabetes, high blood pressure,
ischaemic stroke, and malignancy (3). Recent research
found a beneficial relationship between cardiorespiratory
endurance and cognitive performance, including executive
function, psychomotor speed, verbal memory, selective at-
tention, inhibitory response, and others (4-7).

Cognitive functioning is typically used when discussing var-
ious mental processes, including cognition, education, lin-
guistics, logic, focus, and visuospatial abilities (8). Studies
investigating the association between physical activity and
cognitive function across various populations have yielded
inconsistent findings, with some research highlighting a
positive correlation between physical activity and cognitive
performance (4,5,7,9,10) and others indicating a lack of
such a relationship (11-13). Cognitive functions, influenced
by factors such as information processing speed, attention
span, language proficiency, and visual-spatial orientation,
are critical determinants of cognitive ability (14). One of the
often employed tests for the evaluation of certain cognitive
processes related to learning and performance is the re-
action time (RT) test (14). According to Hillman et al. (7),
RT has been utilized as the main indicator of psychomotor
performance and is often shorter in physically active older
adults compared to sedentary older adults. This highlights
the significance of RT in terms of cognitive function.

The influence of physical exercise on cognitive abilities is
believed to be facilitated by the secretion of neurotrophic
factors, such as brain-derived neurotrophic factor (BDNF),
insulin-like growth factor 1 (IGF-1), and vascular endothe-
lial growth factor (VEGF) (10). These factors are linked to
enhanced plasticity, increased volume, and improved con-
nectivity in the temporal and prefrontal lobes (10,15). Also,
it has been believed that aerobic exercise increases the
vascularisation of the brain and cerebral blood (7).

In the presence of equivocal results obtained from litera-
ture, this study aimed to if maximal aerobic capacity and
pulmonary function tests can serve as indicators of cogni-
tive function, encompassing selective attention and inhib-
iting response, in healthy middle-aged individuals. In our
hypothesis, it was anticipated that maximal aerobic capac-
ity would serve as a reliable predictor of cognitive function,
encompassing selective attention and inhibitory response,
whereas the outcomes of pulmonary function tests were not
expected to exhibit such predictability.

MATERIALS and METHODS

This study was conducted at the Sports Sciences Appli-
cation and Research Centre and the sports complex of
Tekirdag Namik Kemal University.

Participants

The participants included in our study were selected from
among the volunteers who applied through the internal
e-mail announcement system of the University and the post-
ers hung among those who met the inclusion criteria. For
the study, 43 healthy middle-aged adults (12 men and 31
women) were included. Table 1 lists these traits in compre-

Table 1. Descriptive statistics of study variables.

Variables Findings (n=43) Range
Demographics
Age (years+ SD) 42.3+9.8 24-66
Gender n(%) -
Female 31 (72.1)
Male 12 (27.9)
Height (cm+ SD) 162.3+8.0 147-180
Body mass (kg+ SD) 71.4+£14.9 50.2-110.1
BMI (kg/m?+ SD) 27.1+5.1 20.2-41.29
PAL+ SD 740.6+700.7 0-3186
Respiratory parameters and VO,max
FVC (L+ SD) 4.2+1.3 1.1-8.5
FEV1 (L/s+ SD) 2.8+1.0 0.7-5.0
VO, max(ml/kg/min) 42.21+5.2 31,3-54,7
Inhibition parameters
GCR+SD 94.5+5.1 79-100
GWR=+ SD 5.545.1 0-21
GCRL+ SD 240.4+77.9 0-404.5
NGRC= SD 98.2+2.6 90-100
NGWR=z SD 1.8+2.6 0-10
NGWRLz+ SD 323.5+71.5 221.2-651.3
Attention parameters
TN+ SD 514.3+89.9 338-646
E1+SD 123.2+50.3 15-299

FVC refers to Forced Vital Capacity, while FEV1 represents Forced
Expiratory Volume in the First Second. GCR denotes the number
of correct responses in the Go task, and GWR represents the num-
ber of incorrect responses in the same task. GCRL indicates the
latency of correct responses in the Go task. Similarly, NGCR refers
to the number of correct responses in the No-Go task, NGWR rep-
resents the number of incorrect responses, and NGWRL denotes
the latency of incorrect responses in the No-Go task. TN reflects
the total number of items processed, representing participants’
psychomotor speed, whereas E1 corresponds to unmarked letters,
reflecting selective attention. PAL stands for Physical Activity Level,
M denotes the mean, and SD represents the standard deviation.
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hensive detail. The study’s methodology was fully disclosed
to the subjects. Each participant signed a consent form after
receiving full information. Tekirdag Namik Kemal Universi-
ty Non-Interventional Clinical Research Ethics Committee
(Decision No: 2021.275.11.19, Date: 30.11.2021) gave its
approval to the study protocol. The experiment was carried
out in conformity with the Declaration of Helsinki’s ethical
principles from 1964. Age of 18 years or older and the ab-
sence of any musculoskeletal injuries, cardiovascular con-
ditions, or neurological abnormalities were the inclusion
criteria. Anyone who was taking medication for cognitive
impairment was not allowed to participate in the study.

Procedures

The data collection process was completed over two days.
On the first day, demographic information such as age, gen-
der, medical history (including the presence of chronic health
conditions), smoking status, and other relevant details were
gathered (16). Physical activity levels were assessed using
the short form of the International Physical Activity Ques-
tionnaire (IPAQ-SF), a 10- to 15-minute interview-based
survey. Additionally, participants’ height and weight were
measured to calculate their body mass index (BMI) using
the formula BMI = kg/m2. Following these measurements
on the first day, participants undertook a 1-mile endurance
run/walk test. Before commencing this test, standardized
instructions were provided, allowing participants to pause if
necessary but encouraging them to resume as soon as pos-
sible. Throughout the 1-mile endurance run/walk test, par-
ticipants received regular verbal encouragement, including
phrases like “You’re doing well” and “Keep up the excellent
job.” Using a Polar brand pulse rate monitor, participants’
heart rates were recorded both before and after the one-
mile run or walk. Completion time for the 1-mile test was
determined using a smartphone GPS device.

On the second day of the study, participants received com-
prehensive instructions and demonstrations for performing
spirometric measurements before cognitive testing com-
menced. Cognitive testing involved the administration of
the Go/No-Go and d2 attention tests, each conducted indi-
vidually with only the participant and the test administrator
present. The testing environment was deliberately selected
to be quiet and free from potential distractions. To maintain
consistency, the same researchers administered the tests
and measurements in the same sequence to all participants.

Prior to the aerobic endurance test, participants were al-
lowed to complete a standard warm-up routine, including
a 10-minute jog and 5 minutes of dynamic stretching. To
minimize the influence of circadian rhythms on the study’s
results, all tests were conducted during the same time win-
dow (from 5:30 p.m.to 7:30 p.m.). Participants were given
an appropriate period for cool-down activities following the
conclusion of the tests.

Measurements
Anthropometric Evaluation

Participants’ height and body weight were measured while
they were barefoot and dressed in shorts and T-shirts.
Height was measured using a portable stadiometer (Mesil-
ife 13539) with a precision of 0.1 cm, and body weight was
recorded using an Omron scale accurate to 0.01 kg. Body
mass index (BMI) was determined by applying the formula:
BMI = weight in kilograms divided by the square of height
in meters (kg/m?2).

Physical Activity Assessment

The height and body weight of participants were recorded
with them barefoot and wearing shorts and T-shirts. The
questionnaire was given to participants between the ages
of 15 and 65 to determine their levels of physical activity
(17). Saglam et al. (18) verified the reliability and validity of
the IPAQ in its Turkish adaptation. The IPAQ assessment
recommends engaging in physical activities lasting at least
10 minutes per session. Participants were asked to report
the amount of time spent on vigorous exercise, moderate
exercise, walking, and sitting during a typical day.

The formula below was used to convert walking and intense,
moderate physical activity durations to the corresponding
basal metabolism in MET units (1 MET = 3.5 ml/kg/min).
The overall physical activity score (MET - min/week) was
then computed.

1-Mile Endurance Run/Walk Test

A one-mile run/walk test, a well-established assessment of
aerobic endurance (19), was conducted. Participants were
instructed on the test protocols before the pre-test, which in-
cluded a health risk assessment and informed consent. The
test involved running or walking a mile as quickly as pos-
sible, with the course delineated using cones. Participants
were encouraged to complete the distance in the shortest
time possible. The test’s duration in minutes and seconds
was recorded and compared to age-group standards (20).
VO2max was calculated using the following equations:

“For males: VO2max=108.844-0.1636W-1.438T-0.1928H"
“For females: VO2max=100.5-0.1636W-1.438T-0.1928H"

In this context, W denotes weight in kilograms, T represents
the time taken to complete the one-mile run, and H is the
heart rate recorded at the end of the run (21). Heart rate
variability during the run/walk test was monitored using the
Polar Verity Sense optical heart rate monitor, which trans-
mitted data to an app via Bluetooth®, ANT+, and internal
memory for storage.
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Measurement of Attention

Participants’ attention span was assessed using the d2 at-
tention test, a method for measuring focus and selective
attention. The test consists of 14 rows, each with 47 letters,
some marked with one, two, three, or four tiny markings.
Participants had 20 seconds to identify “d” letters while ig-
noring extraneous ones (22,23). Performance was quantita-
tively evaluated through the Total Matter Score Processed
(TM) and the Error Percentage (E%). Concentration perfor-
mance (CP) was determined by subtracting E2 from the to-
tal number of accurate strikes. The frequency rate (FR) was
calculated as the difference between the highest and lowest
counts of processed items. The TM-E score, representing
overall performance, integrates accuracy with processing
speed. Percentile intervals for TM-E scores were defined
as follows: 50-60% is poor, 60-70% is mediocre, 70-85% is
typical, and over 85% is excellent.

Measurement of Inhibition

Response inhibition was assessed using the Go/No-Go
Task, which restricts a well-established response using X
and O images as stimuli (24). The task consisted of 200
stimuli, with 100 as non-target (No-Go) and 100 as target
stimuli (Go). Stimuli were displayed for 50 milliseconds,
with 1,450 milliseconds of inter-stimulus intervals (ISl). The
correct reaction score counted the number of accurate re-
sponses to a target stimulus, while the incorrect reaction
score recorded the times a response was not given to a
non-target stimulus. The incorrect reaction latency repre-
sented the average reaction time for correct responses to
a target stimulus.

Spirometric Measurements

All spirometric measurements were performed according to
Mottram (25). The measurements were taken from the par-
ticipants while standing in an upright position with the help
of a spirometer device (Firstmed SP-10-brand). Initially,
the participants’ date of birth, sex, height, and body weight
were entered into the spirometer. They were asked to hold
the mouthpiece between their lips and close their mouth
tightly against air leakage. Participants were instructed to
breathe normally twice, followed by a maximal exhalation
of fully inhaled air through the mouthpiece. Each test was
performed twice, with the highest values recorded. The de-
vice was calibrated, and the mouthpiece was replaced after
each measurement. During this procedure, Forced Vital Ca-
pacity (FVC) and Forced Expiratory Volume in One Second
(FEV1) were measured.

Statistical Analysis

Statistical analyses were conducted using SPSS software
(version 18; IBM Corporation, New York, United States),
with the level of statistical significance set a priori at p <
0.05. Descriptive statistics were utilized to outline participant

characteristics, while the normality of the outcome variables
was determined through the Kolmogorov-Smirnov test and
visual assessments, including histograms and Q-Q plots.
Gender differences in reaction latency values were analyz-
ed using the independent samples t-test. Partial correlation
analysis was performed to examine relationships between
cognitive functions, respiratory parameters, and VO2max.
The strength of partial correlation coefficients was classified
as small (0-0.30), moderate (0.31-0.49), large (0.50-0.69),
very large (0.70-0.89), and nearly perfect (0.90—1.00) (26).

Furthermore, multiple linear regression models (hierar-
chical regression) based on ordinary least squares (OLS)
were used to assess the contributions of respiratory pa-
rameters and VO2max in predicting attention and inhibition.
The analysis also evaluated the specific roles of individual
components of respiratory parameters and VO2max with
the components of attention and inhibition (27), while con-
trolling for age, sex, BMI, and PAL.

To ensure the appropriateness of hierarchical regression
analysis, multicollinearity among predictor variables was
assessed. This was done by calculating Variance Inflation
Factors (VIF) and Tolerance Values (Tolerance = 1/VIF),
which measure the proportion of variance not explained by
other independent variables. Multicollinearity was consid-
ered absent if the highest VIF value was below 10 and the
Tolerance value exceeded 0.2 (28). The analysis verified
that these conditions were met.

An additional condition for multiple linear regression to pro-
duce reliable results is that the residuals (the differences
between observed and predicted values) must follow a nor-
mal distribution. This was assessed by generating a scatter
plot of standardized predicted values (Z-Predicted) against
standardized residuals (Z-Residuals). A random dispersion
of points around zero in the plot indicates that the residuals
follow a normal distribution and display constant variance
(28). The analysis confirmed that this condition was met in
the research data.

Results

Table 1 provides a detailed overview of the variables, in-
cluding their means, standard deviations, and percentages.
According to the 2003 guidelines of the International Phys-
ical Activity Questionnaire Committee (29), participants
were categorized as minimally active. Hierarchical regres-
sion analysis was conducted to investigate how attention
parameters are influenced by age, gender, BMI, and physi-
cal activity level, as well as FVC, FEV1, PEF, and VO2max.
The results revealed no significant associations between
the TM and E1 parameters and attention metrics. Specifi-
cally, neither TM Model 1 (F(4, 38) = 1.324, p = 0.279) nor
TM Model 2 (F(8, 34) = 1.752, p = 0.122) showed significant
relationships with the TM parameter. Similarly, no signifi-
cant relationship was found for the E1 parameter with E1
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Model 1 (F(4, 38) = 1.433, p = 0.242) or E1 Model 2 (F(8,
34) = 0.824, p = 0.588) (Table 2).

Likewise, the inhibitory parameters GCR and NGRC
showed no significant associations. For GCR, both Mod-
el 1 (F(4, 38) = 0.389, p = 0.815) and Model 2 (F(8, 34)
= 0.333, p = 0.947) were non-significant. Similarly, NGRC
predictions were not significant in either Model 1 (F(4, 38)
=1.917, p =0.128) or Model 2 (F(8, 34) = 2.042, p = 0.071)
(Table 3). It was found a moderate positive correlation be-
tween TM and FEV1 (r=0.35; p<0.05). No correlation was
found between other parameters representing attention and
inhibition characteristics of the participants and FVC, FEV1,
and VO2maxvalues (p>0.05) (Table 4).

Both correct response latencies and incorrect response
latencies of the males are lower than that of the females.
However, However, a statistically significant difference was
observed between genders only in wrong answer latency
(p=0.02; Figure 1).

DISCUSSION

This study aimed to investigate if maximal aerobic capacity
and pulmonary function tests can be a predictor of cogni-
tive function including selective attention and inhibitory re-
sponse in healthy middle-aged adults. It has also been hy-
pothesized that maximal aerobic capacity would be a good
predictor of cognitive function including selective attention
and inhibitory response, but the results of pulmonary func-
tion tests would not be.

The main findings of the study were a) maximal aerobic ca-
pacity, which is expressed as VO2max, is not an indicator
of cognitive functions (selective attention and inhibitory re-
sponse ) of healthy middle-aged adults, b) Since founded
moderately positive relationship between participants’ psy-
chomotor speed (TN: Total number of matters processed)
and Forced expiratory volume (FEV1) (r=0.35;p<0.05),
FEV1 can be considered as an indicator of participants’ psy-
chomotor speed based on d2 attention test, c) Both correct

Table 2. The multiple linear regression analysis outcomes of respiratory parameters and VO,max predicting performance on Atten-

tion.
™ Predictors B SE B t p R? Adj.R?
Model 1 Age -1.911 1.430 -0.207 -1.336 0.190 0.122 0.030
Sex? 32.680 31.685 0.165 1.031 0.309
BMI -2.029 2.848 -0.116 -0.712 0.481
PAL -0.026 0.021 -0.205 -1.273 0.211
Model 2 Age 0.495 1.801 0.054 0.275 0.785 0.292 0.125
Sexa 43.151 51.138 0.218 0.844 0.405
BMI -2.620 3.591 -0.150 -0.729 0.471
PAL -0.039 0.021 -0.303 -1.840 0.075
FVC -2.260 16.605 -0.034 -0.136 0.893
FEV 62.424 24.559 0.662 2.542 0.016
VO,max -2.318 3.618 -0.134 -0.641 0.526
E1
Model 1 Age 1.564 0.796 0.304 1.966 0.057 0.131 0.040
Sexa 16.192 17.628 0.146 0.919 0.364
BMI -0.419 1.585 -0.043 -0.265 0.793
PAL 0.003 0.011 0.036 0.227 0.821
Model 2 Age 2.221 1.096 0.431 2.027 0.051 0.162 -0.035
Sexd 14.683 31.099 0.133 0.472 0.640
BMI -0.442 2.184 -0.045 -0.202 0.841
PAL 0.001 0.013 0.019 0.107 0.915
FVC 1.030 10.098 0.028 0.102 0.919
FEV 11.779 14.935 0.223 0.789 0.436
VO,max -0.418 2.200 -0.043 -0.190 0.851

30 = men; 1 = women, SE = Std. Error; TM Model 1: (F
p=0.242); E1 Model 2: (F( ,=0.824, p=0.588).

(4-38
8-34

=1.324, p=0.279); TM Model 2: (F,

60y=1-752, p=0.122); E1 Model 1: (F , ,,=1.433,
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Table 3. The multiple linear regression analysis outcomes of respiratory parameters and VO2max predicting performance on Inhi-
bition.

GCR Predictors B SE B t p R? Adj.R?
Model 1 Age 0.043 0.085 0.083 0.510 0.613 0.039 -0.062
Sex? -0.644 1.878 -0.057 -0.343 0.733
BMI 0.149 0.169 0.150 0.880 0.384
PAL -6.884 0.001 -0.009 -0.056 0.955
Model 2 Age 0.039 0.117 0.075 0.335 0.739 0.073 -0.146
Sexd -0.774 3.315 -0.069 -0.234 0.817
BMI 0.128 0.233 0.129 0.548 0.587
PAL 3.254 0.001 0.004 0.024 0.981
FVC 0.626 1.076 0.165 0.581 0.565
FEV -1.300 1.592 -0.243 -0.817 0.420
VO, max -0.027 0.235 -0.027 -0.114 0.910
NGRC
Model 1 Age -0.08 0.04 -0.31 -2.07 0.04 0.168 0.080
Sexd -1.41 0.89 -0.24 -1.57 0.12
BMI 0.02 0.08 0.05 0.33 0.73
PAL 0.00 0.00 0.05 0.37 0.70
Model 2 Age -0.07 0.05 -0.26 -1.39 0.17 0.325 0.166
Sex? -0.04 1.44 -0.00 -0.02 0.97
BMI -0.04 0.10 -0.08 -0.43 0.66
PAL 0.00 0.00 -0.07 -0.47 0.63
FVC 0.95 0.47 0.49 2.02 0.05
FEV -0.89 0.69 -0.32 -1.28 0.20
VO,max -0.11 0.10 -0.22 -1.07 0.29

8-34,

30 = men; 1 = women, SE = Std. Error; GCR Model 1: (F(4-38)=0.389, p=0.815); GCR Model 2: (F(
(F 4.5=1.917, p=0.128); NGRC Model 2: (F,,,=2.042, p=0.071)

(4-38

,=0.333, p=0.947); NGRC Model 1:

8-34)

Table 4. Partial correlation outcomes of measured variables.

Variables 1 2 3 4 5 6 7 8 9 10 1 12

1.GCR - -1.00*  0.01 0.61* -0.61* 0.34" 0.28 0.13 0.07 -0.15  -0.11 -0.01
2.GWR -1.00* - -0.01  -0.61* 0.61* -0.34* -028 -0.13 -0.07 0.15 0.1 0.01
3.GCRL 0.01 -0.01 - -0.04 0.04 0.01 0.17 0.14 -0.26 0.14 0.25 -0.18
4.NGRC 0.61* -0.61* -0.04 - -1.00* -0.18 0.28 0.04 0.21 0.10 0.23 -0.18
5.NGWR -0.61*  0.61* 0.04  -1.00* - 0.18 -0.28 -0.04 -0.21 -0.10 -0.23 0.18
6.NGWRL 0.34* -0.34* 0.01 -0.18 0.18 - 0.09 0.17 -0.07 -0.22 -0.33* 0.00
7.TN 0.28 -0.28 0.17 0.28 -0.28 0.09 - 0.22 0.14 0.35* 0.05 -0.12
8.E1 0.13 -0.13 0.14 0.04 -0.04 0.17 0.22 - 0.09 0.04 -0.10  -0.03
9.FVC 0.07 -0.07  -0.26 0.21 -0.21 -0.07 0.14 0.09 - 0.15 -0.20 -0.05
10.FEV1 -0.15 0.15 0.14 0.10 -0.10 -0.22 0.35" 0.04 0.15 - 0.67*  -0.06
11.VO,max -0.01 0.01 -0.18  -0.18 0.18 0.00 -0.12 -0.03 -0.05 -0.06 -0.02 -

Partial correlation was conducted by adjusting for age, sex, BMI, and PAL. *p<0.05.
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Figure 1: Comparison of response latency values in terms of
gender.

response latencies and incorrect response latencies of the
males are lower than females. However, there were no sta-
tistically meaningful differences between groups (p>0.05)
(Figure 1). Based on these results, the study hypothesis
cannot be confirmed.

The present study found that VO2max level is not an indi-
cator of cognitive functions in healthy middle-aged adults.
However, the study by Esmailzadeh et al. (30) and by Rei-
gal et al. (31), argued that cardiorespiratory fitness level is
a good indicator of cognitive functions including inhibitory
response, attention, processing speed, and cognitive flexi-
bility in young subjects between 15 — 24 years old subjects.
These equivocal results might be caused by the age of the
subjects. As differ from the study by Esmailzadeh et al., (30)
and Reigal et al., (31) our subjects are middle-aged instead
of young. Many studies have reported that improved physi-
cal fitness including grip strength and VO2max significantly
associated with better cognitive functions (32-40). However,
a few studies as in our study, have reported no relationship
between improved physical fithess and cognitive functions
(41-43).

Another aim of this study was to determine if pulmonary
function tests can be an indicator of cognitive functions. The
results of the study showed that FEV1 can be considered
an indicator of participants’ psychomotor speed based on
the d2 attention test. Most studies have reported that strong
association between pulmonary function tests and cognitive
functions (44-47). Kara et al. reported that the Stroop test
score which was used for evaluating selective attention was
negatively correlated with FVC and FEV 1. These results
are interpreted as decreasing oxygenation affecting mem-
ory negatively by Kara et al. (46). Additionally, Carroll et al.
(45) observed that decreased cognitive capacity in adoles-
cence was related to diminished lung function, as shown by
lower FEV1, in adolescence. Lung function could be viewed

as a significant predictor of the growth of cognition, accord-
ing to a study by Qiao et al. (44). Memory, temporal orienta-
tion, and executive function decrease rates in middle-aged
and older persons are accelerated by poor lung function.

One of the study’s findings was that males have lower
correct response and incorrect response latencies than
females. There were no statistically significant variations
between the groups, though. The amount of time between
the onset of a stimulus and the corresponding response is
known as response latency (48). Emmerson-Hanover et
al. (49) showed that while there were few gender differenc-
es in latencies during development, males tended to have
longer latencies than females into adulthood, which is dif-
ferent from the current study. Across the lifespan, females
had higher amplitudes. Men displayed longer latencies than
women, according to Dehan and Jerger (50) as well. The
genesis of gender differences has been determined to be a
mix of hormonal and head-size differences (50).

As noted, equivocal results from the literature and the cur-
rent study concern whether maximal aerobic capacity and
pulmonary function tests can be predictors of cognitive func-
tion, including selective attention and inhibitory response in
healthy middle-aged adults. These equivocal results might
be caused by several factors; a) the background of the sub-
jects; sedentary or active, healthy or sick, age, gender, etc.,
b) Different types of Cognitive tests; computer-based or Pa-
per-and-pencil assessment, the Stroop test, d2 test, Go/No-
Go test, etc., ¢) Test procedure which used for evaluating
cardiorespiratory fitness; 1-Mile Endurance Run/Walk Test,
Rockport 1-mile fitness walking test, a 6-minute walking
test, graded exercise testing (Balke protocol), etc.

The most important limitation of the study is recruiting only
43 middle-aged adults. Small sample sizes make it hard to
generalize the results of the study.

Maximal aerobic capacity (VO2max) cannot be used for
predicting selective attention and inhibitory response in
healthy middle-aged adults. However, FEV1 can be an indi-
cator of selective attention. Further studies are needed with
larger sample sizes to be able to determine the relationship
between VO2max and cognitive functions in healthy mid-
dle-aged adults.
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Predictors of Acute Kidney Injury in Children Following the
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GRAPHICAL ABSTRACT

Prehospital interventions such as the administration of intravenous hydration immediately upon the rescue from earthquake rubble are crucial in preventing acute kidney injury (AKI) in
young earthquake survivors.

3. Conclusion

1. Introduction and Aim 2. Methods
« Older children and those trapped under rubble for extended
periods exhibit a higher likelihood of developing AKI,
Grush! syndrome,a| common' condition® in emphasizing the need for rapid rescue operations.
« No direct correlation between crush injury characteristics

earthquake survivors, is a significant risk factor Group I: Survivors and the development of AKI.
with AKI (n=17) . X . . L
Prehospital i.v hydration during transfer significantly

reduces the risk of acute kidney injury (AKI) in pediatric

for the development of acute kidney injury (AKI)

-

Hemodialysis 20

due to renal hypoperfusion. Timely intervention is ' earthquake survivors.
.. . “ = AKI
critical to prevent renal dysfunction and related . o AKI
Child_earthqu:lae W .. hydration
P o o o SUrvivors n=: Group 2: Survivors H
Ti d bbl
complications in earthquake survivors. We aimed without AKI (n=23) ime under rubble AKI severity
. . L 1007 0038 49 p=0.014
to determine the incidence of AKI and clinical and p=0.
80
—_ 2 3
laboratory parameters that may predict the Data collection £ 2 6o g
Demographics g £ 2
. L Biochemical blood analysis s 2 4 £
development of AKI, particularly crush injury, in Pre-hospital care 2 £ H
B4

child survivors of earthquakes.
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ABSTRACT

Aim: The twin Kahramanmaras earthquakes that occurred on February 6th, 2023, caused massive destruction in Turkey and Syria, affecting
more than 16 million people in 11 provinces in Turkey alone. Crush syndrome, a common condition in earthquake survivors, is a significant
risk element for the emergence of acute kidney injury (AKI) due to renal hypoperfusion. Therefore, timely intervention is critical to prevent
renal dysfunction and related complications in earthquake survivors. In this particular situation, the current research was conducted to de-
termine the occurrence of AKI and clinical and laboratory parameters that may predict the development of AKI, particularly crush injury, in
child survivors of these earthquakes.
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Material and Methods: The sample of this retrospective multi-center study comprised child survivors of the Kahramanmaras earthquakes
admitted to two tertiary referral centers in the Sanliurfa province of Turkey. Children’s demographic, clinical, and laboratory characteristics
were collected, and statistical tests were carried out to identify predictive factors for AKI development.

Results: The results shows that the median age of the 40 earthquake victims, 22 (55%) female and 18 (45%) male, was 9 years (1-17years).
Of these children, 17 (42.5%) developed AKI (Group-1), while 23 (57.5%) did not (Group-2). Crush injuries were observed in 32 (80.0%)
children. The median age of Group-1 was found significantly higher than Group-2 (p=0.004). The time to extrication from the rubble was also
found significantly higher in Group 1 comparing to in Group 2 (p=0.028). Crush injury characteristics were not found to be associated with
the development of AKI (p>0.05). However, receiving intravenous hydration during the transfer to the hospital was found significantly linked
to a lower incidence of AKI (p=0.014). Hemodialysis was performed in 12 (70.6%) children with AKI. Of the 40 children in the sample, two
(5%) in Group1 had died.

Conclusion: The findings of our study demonstrated the importance of timely implementation of necessary interventions, intravenous
hydration in particular, in preventing AKI in child earthquake victims. This study did not find any significant correlation between crush injury
characteristics and the development of AKI. On the other hand, we determined that children who were older and remained under earthquake
rubble for longer were more likely to develop AKI.

Keywords: Earthquakes, crush injuries, acute kidney injury, trauma, extremities, fractures

GRAFIKSEL OZET

Deprem enkazindan kurtarildiktan hemen sonra intravendz hidrasyon gibi hastane dncesi miidahaleler, gen¢ depremzedelerde akut bobrek hasarini (AKI) 6nlemede hayati
oOneme tasimaktadir.

1. Giris ve Amag 2. Method 3. Sonuclar
» Daha biiyiik ¢ocuklar ve uzun siire enkaz altinda kalanlar,
ABH gelistirme olasilig1 daha yiiksek olan gruplardir, bu da
Depremden sag kurtulanlarda yaygim bir durum /\ hizli kurtarma operasyonlarinin 6nemini vurgular.
olan ezilme (crush) sendromu, bobrek * Ezilme sendromunun ozellikleri ile ABH gelisimi arasinda

Grup 1: ABH goriilen dogrudan bir iliski bulunmamaktadir.
depremzedeler (n=17) ;f

hipoperfilizyonuna bagl olarak akut bobrek hasari

Transfer sirasinda hastane Oncesi intravendz hidrasyon,

(ABH) gelisimi icin 6nemli bir risk faktoriidiir. depremden sag kurtulan cocuklarda akut bobrek hasari

' riskini 6nemli 6l¢lide azaltir.
Depremden sag kurtulanlarda bobrek fonksiyon V = ABH
B ABH olmayan
bozuklugunu ve ilgili komplikasyonlari énlemek Cocuk B iv. hidrasyon
depremzedeler Grup 2: ABH Yas Enkaz altinda ABH siddeti
igin  zamaninda miidahale ¢ok Gnemlidir. =40 goriilmeyen gegen siire
depremzedeler(n=23) 204 p=0.004 100: _ 47 p=0.014
5 p=0.038
Amacimiz, depremden sag kurtulan gocuklarda s 80- a5
3
. - Veri eldesi 7 3
AKI insidansini ve 6zellikle crush yaralanmasini Demografik bilgiler Zw 8 o 2 )
L - Kan biyokimyasal analizi = E m 3
ongorebilecek klinik ve laboratuvar Hastane 6ncesi bakim s @ =
Hemodiyaliz 5 20 g
parametrelerini belirlemektir.
o o o
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Amac: 6 Subat 2023 tarihinde meydana gelen ve Tirkiye ve Suriye'de blyik yikima neden olan ikiz Kahramanmaras depremleri, yalnizca
Turkiye'de 11 ilde 16 milyondan fazla insani etkilemistir. Depremzedelerde sik gérilen bir durum olan ezilme (crush) sendromu, bdbrek
hipoperflizyonuna bagl akut bébrek hasarinin (ABH) gelisimi icin kayda deger bir risk etmenidir. Bu nedenle depremzedelerde bobrek
fonksiyon bozuklugu ve buna bagh komplikasyonlarin énlenmesi icin zamaninda mudahale ¢ok 6énemlidir. Bu baglamda bu ¢alisma, bu

depremlerden sag kurtulan ¢ocuklarda ABH goériilme sikligini ve ezilme yaralanmasi basta olmak tzere ABH gelisimini 6ngérebilecek klinik
ve laboratuvar parametrelerini belirlemek amaciyla yapilmistir.

Gerec ve Yontemler: Bu retrospektif cok merkezli galismanin evrenini, Kahramanmaras depremlerinden sag kurtularak Tirkiye'nin Sanhurfa
ilindeki iki Gglincli basamak sevk merkezine kabul edilen cocuklar olusturmustur. Cocuklarin demografik, klinik ve laboratuvar 6zellikleri elde
edilerek, ABH gelisimini 6ngdren faktérleri belirlemek icin istatistiksel analizlere tabi tutulmustur.

Bulgular: Arastirmaya dahil edilen 40 depremzede ¢ocugun ortanca yasi 9 yil (1-17 yil) idi. Bu ¢ocuklarin 17(%42,5) 'sinde ABH gelismis
(Grup-1), 23(%57,5) 'inde gelismemisti (Grup 2). Otuz iki (%80,0) ¢ocukta ezilme yaralanmasi gérulmustu. Grup-1'in ortanca yasi Grup-2'den
istatistiksel olarak anlamli derecede yliksek bulunmustur (p=0,004). Enkazdan ¢ikariima stresi de Grup-1'de Grup-2'ye gore istatistiksel olarak
anlamli derecede daha yiksek bulunmustur (p=0,028). Ezilme yaralanmasi ¢zelliklerinin ABH gelisimi ile iligkili olmadigi belirlendi (p>0,05).
Ote yandan, hastane éncesi intravendz hidrasyonun daha diistik ABH insidansi ile anlamli diizeyde iliskili oldugu bulundu (p=0,014). ABH'I
cocuklarin 12 (%70,6)'sine hemodiyaliz uygulanmisti. Calisma grubundaki 40 ¢cocuktan Grup-1'de yer alan iki (%5) cocuk 8lmusta.
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Pediatric AKI after Turkey's Earthquakes

Sonug¢: Calismamizin bulgular, depremzede c¢ocuklarda ABH'nin 6nlenmesinde basta intraven6z hidrasyon olmak Ulzere gerekli
mudahalelerin zamaninda uygulanmasinin 6nemini ortaya koymustur. Ezilme yaralanmasi 6zellikleri ile AKI gelisimi arasinda anlamli bir
iliski bulamadik. Ote yandan, yasi daha bilyiik olan ve deprem enkazi altinda daha uzun siire kalan cocuklarda ABH gelisme olasiliginin

daha yuksek oldugunu tespit ettik.

Anahtar Sozciikler: Depremler, ezilme yaralanmasi, akut bobrek hasari, travma, ekstremiteler, kiriklar

INTRODUCTION

The twin Kahramanmaras earthquakes that occurred on
February 6", 2023, caused massive destruction in Tur-
key and Syria, affecting more than 16 million people in
11 provinces in Turkey alone (1-3). Crush syndrome, a
consequence of traumatic rhabdomyolysis, is frequently
encountered in the aftermath of earthquakes, mining dis-
asters, industrial incidents, and traffic accidents (1,4,5-7).
The prolonged entrapment of limbs or crushing of muscles
beneath the rubble triggers the release of toxic intracellular
components, including potassium, myoglobin, phosphorus,
and nucleotides, leading to the primary pathophysiology of
the crush syndrome (1,2,6,8). Crush syndrome leads to se-
vere hypovolemia due to leakage of body water into injured
muscles, resulting in renal hypoperfusion and acute kidney
injury (AKI) if left untreated (1). The mortality rate associat-
ed with crush syndrome is quite high due to the circulatory
shock, renal failure, and systemic inflammation it causes

().

Crush injury-related AKI stands out as one of the important
reasons of mortality in earthquake victims (6,9). Timely ini-
tiation of renal replacement therapy, intravenous hydration,
and hemodialysis prevent renal dysfunction and its associ-
ated complications (2,4). Therefore, the prevention and ear-
ly management of renal dysfunction in earthquake-affected
children with crush injuries are critical in post-earthquake
medical care to render effective interventions and improve
outcomes.

In the aftermath of the Kahramanmaras earthquakes, a
pediatric cohort of earthquake victims, extricated from the
rubble and transported to two of the tertiary referral centers
on the periphery of the affected area, exhibited signs of
crush syndrome. Thus, the current study was conducted to
determine the incidence of AKI and clinical and laboratory
parameters that may predict the development of AKI, par-
ticularly crush injury, in this specific patient population.

MATERIAL and METHODS

Study Design

The current research was a retrospective multi-center study
and its protocol was approved by the Harran University
Ethical Committee for Clinical Studies (Decision Number:
HRU/23.09.19, Decision Date: May 22", 2023). The Dec-

laration of Helsinki’s ethical guidelines were followed when
conducting the study. Because of the study’s retrospective
methodology and the uniformity of the data, legal guardians
of the children included in the study were unable to provide
written informed permission.

Population and Sampling

The study population consisted of child survivors of children
aged between 1 month and 18 years who survived the Kah-
ramanmaras earthquakes, were rescued from under the
rubble in a nearby province, and transferred by ambulance
to two tertiary referral centers in the province of Sanlurfa,
located on the edge of the affected region. One newborn
baby and two children were excluded from the research due
to incomplete data. Ultimately, the sample of the study was
made up of 40 children hospitalized in these two referral
centers. Of these children, 17 (42.5%) who developed AKI
constituted Group-1, and 23 (57.5%) who did not develop
AKI constituted Group-2.

Crush Injury and AKI Diagnoses

Instead of traditional AKI diagnostic criteria (10), which
could not be used because of the retrospective design of
the research, the presence of at least one of the following
laboratory findings was considered to indicate AKI: oliguria
(urine production < 400 mL/day); blood urea nitrogen > 40
mg/dL; serum creatinine > 2 mg/dL; serum potassium > 6
mEg/L, phosphorus > 8 mg/dL, calcium < 8 mg/dL; and se-
rum uric acid > 8 mg/dL (4,8).

Data Collection

Children’s baseline demographic (age, gender, city of res-
idence), clinical (comorbidities, time to extrication from the
rubble, type of injury, and details of coexisting extremity
fractures and musculoskeletal crushing), and laboratory
characteristics were obtained from the hospitals’ informa-
tion systems. Using children’s laboratory findings, we cal-
culated composite hematological and inflammatory param-
eters, including neutrophil-to-lymphocyte ratio (NLR), plate-
let-to-lymphocyte ratio (PLR), monocyte-to-lymphocyte
ratio (MLR), C-reactive protein-to-lymphocyte ratio (CLR),
C-reactive protein-to-albumin ratio (CAR), blood urea nitro-
gen-to-albumin ratio (BAR), and the systemic inflammatory
index (SIl) (11). Additionally, the medical treatments the
children received, primarily intravenous hydration received
before hospitalization, were obtained using ambulance
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transportation records. Early outcomes, such as amputa-
tion and fasciotomy, as well as details and outcomes of re-
nal dysfunction, including polyuria, oliguria, or anuria, the
requirement for hemodialysis and its metric data, and the
development of AKI, were recorded. Other recorded param-
eters included the lengths of hospital and intensive care unit
stays and associated consequences.

Statistical Analysis

The main result of this research was the rate of patients with
AKI, and the secondary result was the peril aspects for the
development of AKI, crush injury in particular.

This study used descriptive statistics to review the data ob-
tained from the study. The results for continuous (numer-
ical) variables were given as mean + standard deviation
median, minimum, or maximum. Numbers and percentages
were used to summarize categorical variables. The normal-
ity of numerical variables was assessed using appropriate
tests and visual tools, depending on the sample size and
characteristics of the data. For comparisons involving small
samples (n<50), the Shapiro-Wilk test was preferred. Ad-
ditionally, visual tools such as histograms and Q-Q (quan-
tile-quantile) plots were utilized to evaluate the assumption
of normality.

In comparing the differences in categorical variables be-
tween the groups, For 2x2 tables with expected cells of 5
or more, the Pearson’s chi-square test was employed; for
2x2 tables with expected cells of less than 5, the Fisher-Ex-
act test was utilized; and for RxC tables, the Fisher-Free-
man-Halton test was employed. Additionally, in comparing
the differences in numerical variables between two inde-
pendent groups, When it was found that a numerical varia-
ble did not fit the normal distribution, the Mann-Whitney U
test was employed.

Univariate and multivariate logistic regression models were
conducted to identify each independent variable, including
age, time to extrication from the rubble, coexisting bodily
trauma, and fracture, that may significantly predict the de-
velopment of AKI. Independent variables found to signifi-
cantly predict AKI’s development in the univariate analysis
were further analyzed using the multivariate analysis. To
this end, odds ratios (OR), 95% confidence intervals (Cl),
and p-values were calculated separately for each independ-
ent variable analyzed.

The statistical analyses were conducted using software
packages JASP 0.18.3 (Jeffreys’ Amazing Statistics Pro-
gram, version 0.17.3, 2024, retrieved from https://jasp-stats.
org) and Jamovi project 2.3.28 (Jamovi, version 2.3.28.0,
2023, retrieved from https://www.jamovi.org). Statistical
significance was considered to be shown by probability (p)
statistics of < 0.05.

RESULTS

The median age of the 40 earthquake victims included in
the study, 22 (55%) female and 18 (45%) male, was 9 (min.
1, max. 17) years. Most (77.5%) of the children were from
Adiyaman province, a neighboring city to Kahramanmaras,
where the earthquakes occurred. The median time to extri-
cation from the rubble was 10.0 (min. 5.0, max. 76.0) hours.
Trauma of any type and crush injuries were observed in 33
(82.5%) and 32 (80.0%) children, respectively. Crush inju-
ries affected the lower extremities in the majority (68.8%) of
children, while seven (21.9%) children experienced multiple
crush injuries.

Of the 40 children included in the study, 17(42.5%) devel-
oped AKI (Group-1), while 23(57.5%) did not (Group-2).

The median age of Group-1 was significantly higher than
Group-2 (median age: 14.0 vs. 7.0 years, p=0.004). The
time to extrication from the rubble was also significantly
higher in Group-1 than in Group-2(p=0.028). Other than this,
there was no discernible difference between the groups’ de-
mographic and clinical traits. (p>0.05). Table 1 shows the
distribution of children’s demographic and clinical charac-
teristics by the study groups.

Significant differences were also found in baseline laborato-
ry characteristics between Group-1 and Group-2 (Table 2).
The leukocyte count, blood urea nitrogen, potassium, se-
rum creatinine, uric acid, C-reactive protein, aspartate ami-
notransferase, alanine aminotransferase, and creatine ki-
nase levels were significantly higher in Group-1 comparing
to Group-2 (p=0.043, p<0.001, p=0.001, p<0.001, p=0.004,
p<0.001, p=0.003, p=0.003, and p=0.001, respectively).
However, serum albumin and bicarbonate levels were sig-
nificantly higher in Group-2 than in Group-1 (p=0.018 and
p<0.001, respectively). Of the composite hematological and
inflammatory parameters investigated in this study, CLR,
CAR, and BAR values were significantly higher in Group-1
comparing to in Group-2 (p<0.05), while Sl was not signifi-
cantly different between the groups (p=0.356).

The rate of children who received intravenous hydration
during the transfer to the hospital was significantly higher
in Group-2 comparing to in Group-1 (p=0.014). Notably,
none of the cases that developed AKI had received intra-
venous hydration during the transfer to the hospital. Abnor-
mal urine output (oliguria, anuria, or polyuria) within the first
hours after admission was more frequent in Group-1 than
in Group-2 (p<0.001) (Table 3). There were four (10.0%)
and eight (20.0%) children with amputation and fasciotomy
in the sample. No significant difference was found between
the groups in other treatment characteristics (p>0.05) (Ta-
ble 3).
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Table 1. Demographic and baseline clinical characteristics of the groups.

Overall (n=40)

Groups based on AKI

Group 1 (n=17) Group 2(n=23) p

Age (year)$ 9.0[6.0-14.2] 14.0[5.0 - 17.0] 7.0[1.0-17.0] 0.004 ¢
Sex*

Female 22 (55.0) 8 (47.1) 14 (60.9) 0.585 2

Male 18 (45.0) 9 (52.9) 9 (39.1)
City of earthquake *

Adiyaman 31 (77.5) 16 (94.1) 15 (65.2)

Sanlurfa 7 (17.5) 1(5.9) 6 (26.1) 0.085°

Hatay 2 (5.0 0 (0.0) 2(8.7)
Time under rubble/extrication time (hr.) $ 10.0 [2.0 — 76.0] 23.0[5.0 - 76.0] 8.0 [2.0 — 48.0] 0.038¢
Coexisting bodily trauma* 33 (82.5) 16 (94.1) 17 (73.9) 0.2052
Coexisting fracture * 8 (20.0) 2(11.8) 6 (26.1) 0.428°
Fractured bone *

Upper extremity 2 (25.0) 0(0.0) 2(33.3)

Lower extremity 3(37.5) 1 (50.0) 2(33.3) 0.438°

Pelvis 2 (25.0) 0 (0.0) 2(33.3)

Upper and lower extremity 1(12.5) 1 (50.0) 0 (0.0)
Crush injury * 32 (80.0) 16 (94.1) 16 (69.6) 0.107°
Anatomic parts of body crushed *

Lower extremity 22 (68.8) 10 (62.5) 12 (75.0)

Upper extremity 2 (6.2) 0 (0.0) 2 (12.5) 0.052¢

Chest wall 1(3.1) 0 (0.0) 1(6.2)

Multiple sites 7 (21.9) 6 (37.5) 1(6.2)
Number of traumatized extremities § 1.0[1.0-3.0] 1.0[1.0-3.0] 1.0[1.0-2.0] 0.206 ¢
Type of crush injury *

Extremity trauma without fracture 31 (77.5) 15 (88.2) 16 (69.6)

Extremity trauma with fracture 7 (17.5) 2(11.8) 5(21.7) 0.651¢

Thoracic compression 1(2.5) 0 (0.0) 1(4.3)

Pelvic fracture 1(2.5) 0 (0.0) 1(4.3)

¥ n (%), $: Median [min-max]

AKI: acute kidney injury, Group-1: patients with AKI, Group-2: patients without AKI
a. Pearson Chi-Square test. b. Fisher’s Exact test. ¢. Fisher Freeman Halton test. d. Mann-Whitney U test.

In the study, the timing and frequency of hemodialysis for
children in Group 1 who developed AKI were as follows:
Hemodialysis was initiated for most children (75%) within
5 to 24 hours after admission, highlighting the urgency and
rapid response of the treatment following rescue. The medi-
an number of hemodialysis sessions was 20, with the typi-
cal duration lasting 5 days. These findings underscores the
critical care provided to manage severe AKI in this pediatric
population.

In the study, children who developed AKI exhibited a greater
need for intensive care compared to those without AKI, with

76.5% requiring intensive care unit (ICU) admission versus
17.4% (p=0.001). The duration of ICU stay was also signif-
icantly longer for those with AKI, averaging 4 days, as op-
posed to no days for those without the condition (p=0.001).
Despite the severity of their condition, the survival rate for
children with AKI was high at 88.2%, although slightly lower
than the 100% survival rate seen in children without AKI.

Both univariate and multivariate regression analyses re-
vealed age as the factor predicting the development of AKI
(OR=1.26, Cl: 1.05-5.0, p=0.012, Table 4).
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Table 2. Admission laboratory parameters of the groups.

Groups based on AKI

Group 1 (n=17) Group 2(n=23) p?
Leukocyte count$ 20.1[6.6 — 39.0] 15.0 [5.4 — 33.4] 0.043
Platelet count*$ 272.0 [59.0 — 670.0] 323.0 [152.0 — 571.0] 0.163
Lymphocyte count$ 1.8[0.5-15.0] 2.3[0.9-6.6] 0.267
Blood urea nitrogen (mg/dL) $ 76.0 [38.0 — 165.0] 19.0[8.5 — 169.0] <0.001
Potassium (mEq/L’$ 6.2[2.0-7.7] 46[3.3-7.3] 0.001
Creatinine (mg/dL) $ 2.5[0.7 -6.1] 0.4[0.2-1.1] <0.001
Uric acid (mg/dL)$ 10.8 [2.5 - 209.0] 4.0[1.9-15.0] 0.004
C-reactive protein (mg/dL)$ 110.0 [23.0 — 242.0] 7.0[1.7-151.0] <0.001
Creatine kinase (U/L)$ 50000.0 [826.0 — 190618.0] 3750.0 [27.0 — 97020.0] 0.001
Albumin (mg/dL)$ 3.2[2.0-4.4] 3.7[2.8-47] 0.018
Bicarbonate (mEq/L)$ 15.9[10.8 — 25.8] 21.7[13.0 - 29.0] <0.001
Aspartate aminotransferase (U/L) $ 1054.0 [346.0 — 2493.0] 157.0 [16.0 — 3327.0] 0.003
Alanine aminotransferase (U/L) § 332.0 [47.0 — 2298.0] 73.0 [11.0 - 728.0] 0.004
NLRS$ 5.2[1.2-24.2] 3.4[0.8-33.3] 0.165
MLR$ 0.8[0.1—2.1] 0.4[0.1 —5.4] 0.085
PLRS 135.7 [40.0 — 264.8] 115.8 [38.3 — 474.4] 0.914
CLRS 50.0 [5.1 — 258.0] 3.7[0.3-79.5] <0.001
NPR¢$ 0.0[0.0-0.2] 0.0[0.0-0.1] 0.051
CARS 33.3[8.2-103.5] 2.1[0.4 —45.8] <0.001
BARS$ 21.7[9.5 - 54.0] 5.0[2.2-49.7] <0.001
SlIs 1302.0 [439.5 — 5780.7] 1025.5 [244.0 — 14233.3] 0.356

§: Median [min-max]. AKI: acute kidney injury, Group-1: patients with AKI, Group-2: patients without AKI
NLR: neutrophil-to-lymphocyte ratio, PLR: platelet-to-lymphocyte ratio, MLR: monocyte-to-lymphocyte ratio, CLR: C-reactive protein-to-lym-
phocyte ratio, CAR: C-reactive protein-to-albumin ratio, BAR: blood urea nitrogen-to-albumin ratio (BAR), SlI: the systemic inflammatory

index. a. Mann-Whitney U test.

Table 3. Pre-hospital interventions and treatment details in the study groups.

Groups based on AKI p
Overall (n=40)
Group 1 (n=17) Group 2(n=23)
Pre-hospital intravenous hydration 7 (17.5) 0 (0.0) 7 (30.4) 0.014-2
Urine output in the first hours *

Normal 29 (72.5) 7 (41.2) 22 (95.7)

Ollgu.rla 6 (15.0) 6 (35.3) 0 (0.0) 20,001

Anuria 3(7.5) 3(17.6) 0 (0.0)

Polyuria 2 (5.0) 1(5.9) 1(4.3)

Amputation* 4 (10.0) 0 (0.0) 4(17.4) 0.1232
Anatomical location *

Upper extremity 1(25.0) - 1(25.0)

Lower extremity 3 (75.0) - 3 (75.0) )
Fasciotomy * 8 (20.0) 2(11.8) 6 (26.1) 0.4282
Anatomical location for fasciotomy *

Lower extremity 2 (25.0) 0 (0.0) 2 (33.3) 0.999°

Upper extremity 6 (75.0) 2 (100.0) 4 (66.7)

Hyperbaric oxygen treatment * 1(2.5) 1(5.9) 0 (0.0) 0.4252

¥ n (%). AKI: acute kidney injury, Group-1: patients with AKI, Group-2: patients without AKI. a. Fisher’s Exact test. b. Fisher Freeman
Halton test.
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Table 4. Univariate and multivariate regression analysis in predicting the development of AKI.

Univariate analysis

Multivariate analysis

Odds ratio [95% CI] p Odds ratio [95% CI] p
Age 1.27 [1.07 — 1.51] 0.005 1.26 [1.05 - 1.5] 0.012
Extrication time 1.03 [0.99 - 1.06] 0.083 1.03[0.99 — 1.06] 0.202
Coexisting bodily trauma: Present vs. absent 5.65[0.61 — 52.22] 0.127 6.07 [0.47 — 78.11] 0.166
Coexisting fracture: Present vs. absent 0.38 [0.07 — 2.16] 0.274 -- --

AKI: acute kidney injury.

DISCUSSION

Our findings reveal that older children who remained
trapped under rubble for extended periods faced a greater
risk of developing AKI. This risk was particularly elevated
in those who did not receive intravenous hydration during
their transfer to the hospital. Contrary to expectations, the
specific characteristics of the trauma and crush injuries did
not significantly correlate with the development of AKI.

A limited number of studies have investigated the factors
that can significantly predict AKI in earthquake victims
(1,2,4,12). In one of these studies focusing on the Marmara
Earthquake, Sever et al. emphasized the importance of ad-
ministering renal replacement therapy to earthquake victims
with crush syndrome, noting higher rates of morbidity and
mortality in dialyzed patients (4). In another study, it was
concluded that age, the time lapse between disaster and
admission to referral centers, type of trauma, comorbidities,
and complications during treatment were the risk factors for
developing AKI in victims of catastrophic earthquakes (13).
Hu et al. found that male gender, time to extrication from the
rubble, surgical interventions, infections, multiple crush inju-
ries, and creatine kinase level were significantly correlated
with the development of AKI (14). On the other hand, the
findings on the effect of fasciotomy on morbidity and mortal-
ity of patients with crush injury-induced AKI are contradicto-
ry (8,12). Karakaya et al. investigated the significance of a
renal score, which is calculated using estimated glomerular
filtration rate (eGFR), creatine phosphokinase level, time to
extrication from the rubble, amputation or fasciotomy, and
amount of urine, in predicting child survivors of earthquakes
needing kidney replacement treatment (2). In another study
conducted with child survivors of earthquakes who had
crush injuries, Atmis et al. found that creatine kinase level,
percentage of body area subject to crushing to total body
area, and phosphorus level significantly predicted the pa-
tients needing dialysis treatment. They did not find a signifi-
cant relationship between time to extrication from the rubble
and the development of AKI (1). In comparison, we found
that among the baseline demographic and clinical variables
we investigated, only age significantly predicted the devel-
opment of AKI in child survivors of earthquakes.

The relationships between crush syndrome, extremity in-
juries, and renal failure have complex, interrelated patho-
physiological aspects. Although crush syndrome is expect-
ed in earthquake victims with severe or multiple extremity
trauma with and without fractures, no statistically significant
correlation between crush injury and AKI was found, unlike
several studies that found a positive correlation between
the number of extremity injuries and the incidence of AKI.
On the other hand, some studies found the development
of AKI in patients with crush syndrome a poor prognostic
factor (5,15). The studies that focus on the Marmara earth-
quake reported that 58% of the children who did not receive
intravenous hydration before their admission to the hospital
developed AKI, even if they received aggressive fluid treat-
ment after hospitalization. In parallel, in our study, none of
the children who developed AKI had received intravenous
hydration before their admission to the hospital. Tahmasebi
et al. reported that the incidence of AKI was directly related
to the time until medical aid was first provided (16). Hence,
providing adequate volume replacement to earthquake vic-
tims after rescue is a vital preventive measure in maintain-
ing normal kidney function (3,16,17).

Various laboratory parameters, including creatine kinase
level, have been investigated to predict the severity of
crush syndrome in earthquake victims. Mertsoy et al. re-
ported that high creatine kinase levels may indicate the se-
verity of muscle damage in traumatized pediatric patients
with crush syndrome (18). Similarly, Donmez et al. reported
that serum creatine kinase level, as well as other laboratory
parameters such as potassium, uric acid, urea, creatinine,
aspartate aminotransferase, lactic dehydrogenase, alanine
aminotransferase, and calcium levels, may help predict the
severity of crush injury (5). Composite systemic inflamma-
tory indices, including NLR, PLR, MLR, and SlI, have also
been investigated for their prognostic power in predicting
the need for hospitalization and dialysis and found helpful in
improving patient management in disaster scenarios (11). In
comparison, we categorized the child survivors of the earth-
quakes based on whether they developed AKI. However,
as in other studies (1,14), we observed that creatine kinase
levels were significantly higher in children with AKI. In ad-
dition, various laboratory parameters, including leukocyte
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count, blood urea nitrogen, potassium, serum creatinine,
uric acid, C-reactive protein, alanine aminotransferase, and
aspartate aminotransferase levels, as well as composite in-
dices, such as CLR, CAR, and BAR were significantly high-
er in earthquake-affected children with AKI than in those
without AKI. Due to the lack of data that would otherwise
enable us to conduct the relevant correlation analyses, we
could not conclude that elevated creatine kinase levels or
other laboratory parameters indicate severe crush injuries.
Then again, the finding of higher inflammatory parameters
should be considered for early assessment of anatomic
sites and providing aggressive fluid resuscitation in order to
prevent future morbidities.

The relationship between AKI and time to extrication from
the rubble is another speculated subject (9,14,19,20). The
percentage of body area subject to crushing to total body is
reportedly another critcal factor for the development of AKI
(14). Although we found that the time to extrication from the
rubble was statistically significantly higher in children with
AKIl than in those without AKI, we did not find any significant
correlation between the characteristics of crush injury and
the development of AKI, contrary to our expectations.

The primary limitation of the current study was its retrospec-
tive design, which may introduce biases. Additionally, in-
cluding only pediatric cases without excluding those without
crush injuries may have affected the generalizability of our
findings, as it led to the heterogeneity of the sample.

This study provides valuable insights into the incidence of
AKI and the risk factors that can predict the development
of AKI in child survivors of earthquakes. Although we could
not find a significant correlation between crush injury char-
acteristics and AKI, we found that older age and longer time
spent under rubble were significant risk factors for renal
complications, particularly in children who did not receive
intravenous hydration before they were admitted to the hos-
pital. These findings underscore the importance of timely
resuscitation and systemic inflammation management in
preventing AKI in this vulnerable population. Further pro-
spective studies are needed to corroborate our findings and
elucidate additional factors influencing renal outcomes in
child survivors of earthquakes, guiding targeted interven-
tions aimed at reducing the burden of AKI and improving the
overall prognosis in this sensitive patient population.
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Inflammatory Biomarkers in Predicting Strangulation in Incarcerated Inguinal Hernias

ABSTRACT

Aim: It is very important to determine the diagnosis of strangulation quickly and with high accuracy in patients presenting with incarcerated
hernia. Early diagnosis of strangulation reduces the rate of bowel resection. The objective of our study was to assess the effectiveness
and consistency of recently established indices, namely neutrophil lymphocyte ratio (NLR), the systemic immune-inflammation index (SlI),
systemic inflammation response index (SIRI), and pan-immune-inflammation value (PIV) in predicting the occurrence of strangulation in
incarcerated hernias.

Material and Methods: Our study included patients over the age of 18 who presented to the emergency department with abdominal
pain between 01.01.2020 and 01.01.2023 and were diagnosed with incarcerated inguinal hernia according to the examination results.
There were two groups of patients with strangulated inguinal hernia (SIH) and non-strangulated inguinal hernia (NSIH). Receiver Operating
Characteristic (ROC) analysis was used to define the cut-off in diagnostic value values.

Results: A total of 128 patients (39 SIH and 89 NSIH) were enrolled. Neutrophil lymphocyte ratio, There was determined to be acceptable
diagnostic power for SIH detection using Sll, SIRI, and PIV (AUC:0.738-0.765).

Conclusion: Biomarkers such as SlI, SIRI, PIV and NLR can be utilized for prediction SIH in incarcerated hernias.

Keywords: Pan-immune-inflammation value, incarcerated hernia, neutrophil lymphocyte ratio, systemic immune-inflammation index,
strangulated inguinal hernia, systemic inflammation response index
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Amag: inkarsere herni ile basvuran hastalarda strangulasyon tanisinin hizli ve yiksek dogrulukla belirlenmesi oldukca &nemlidir.
Strangulasyonun erken tanisi bagirsak rezeksiyonu azalmaktadir. Galismamizda nétrofil lenfosit orani (NLR) ile birlikte sistemik immun-
inflamasyon indeks (Sll), sistemik inflamasyon yanit indeksi (SIRI), pan-immun- inflamasyon degeri (P1V) gibi yeni tanimlanan indekslerin
inkarsere hernilerde stangulasyonu éngérmedeki guctli ve glivenirliligi degerlendirme amaclandi.

Vural et al. Acil servise bagvuran erigkin
hastalarda inkarsere inguinal hernilerde
strangtilasyonun éngérilmesinde...Med J
West Black Sea. 2024;(3).

Gerec ve Yontemler: Galismamiz acil servise 01.01.2020 ile 01.01.2023 tarihleri arasinda karin agrisi ile basvuran ve tetkik sonucuna
gore inkarsere inguinal herni tanisi konulan 18 yas Ustl hastalar dahil edildi. Bogulmus kasik fitigi (SIH) ve boguimamis kasik fitigi (NSIH)
olmak lzere iki grup hasta vardi. Tanisal deger élglimlerindeki kesme noktasi, Alici isletim Karakteristigi (ROC) analizi kullanilarak belirlendi.
Bulgular: Toplam 128 hasta (SIH:39 ve NSIH:89) kaydedildi. Nétrofil lenfosit orani, Sll, SIRI ve PI1V'in SIH tespitinde kabul edilebilir tanisal
guce sahip oldugu bulundu (AUC:0,738-0,765).

Sonug: inkarsere hernilerde SIH' éngérmede SlI, SIRI, PIV ve NLR gibi biyomarkirlar kullanilabilir.

Anahtar Sézciikler: Pan-immun-inflamatuar degeri, inkarsere herni, nétrofil lenfosit orani, strangule inguinal herni, sistemik immin-
inflamatuar indeks, sistemik inflamasyon yanit indeksi
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INTRODUCTION

Abdominal hernias are classified into two categories:
ventral hernias (including umbilical, incisional, epigastric,
lumbar, and Spigelian) and inguinal hernias (comprising
inguinal and femoral hernias). Hernias are classified as
reducible when the hernia contents can be displaced into
the abdomen through the layers of the abdominal wall. A
hernia that is unreducible is referred to as “incarcerated.”
External hernias that have become incised rank second
in terms of prevalence among minor bowel obstructions
(1). A strangulated hernia transpires when the blood sup-
ply to the hernia’s contents (such as omentum or intestine)
is compromised. Prompt surgical intervention is crucial in
cases of strangulated hernia with obstruction, as a delayed
diagnosis can necessitate intestinal resection, resulting in
a protracted recovery period and heightened risk of com-
plications. Strangulated hernias have the potential to result
in bowel perforation and bacterial translocation, as well as
necrosis of the bowel wall. This significantly elevates the
probability of necessitating urgent hernia repair, which may
subsequently lead to an increased incidence of surgical site
contamination and recurrence.

Presently, the use of intraoperative fluorescein evaluation
and Doppler investigations is generally acknowledged and
effective for diagnosing and evaluating the viability of the
intestines (2). Inflammatory markers have recently been
used in the treatment and prognosis monitoring of oph-
thalmic diseases, stroke patients, and conditions such as
sleep apnea (3-5). Inflammatory markers such as ischemia
modified albumin, D-dimer, lactate dehydrogenase (LDH)
to white blood cell (WBC) ratio, neutrophil to albumin ratio
(NAR) and neutrophil to platelet ratio (NPR) have previously
been shown to be used as predictors of strangulated hernia
(1,6,7).

While radiographic tests are commonly employed for diag-
nosing strangulated hernia, research on specialized labo-
ratory tests is still in progress. It remains a significant issue
due to the challenges in diagnosing it just by physical ex-
amination and the requirement for immediate surgical inter-
vention.

The objective of the study was to assess the efficacy and
dependability of systemic immune-inflammation index (SlI),
systemic inflammation response index (SIRI), and pan-im-
mune-inflammation value (PIV) biomarkers in predicting
strangulation in incarcerated hernias.

MATERIALS and METHODS

Study Design and Settings

The cross-sectional study comprised patients who arrived at
the emergency department (ED) with abdominal discomfort

and were diagnosed with an incarcerated inguinal hernia. A
study was conducted on individuals aged 18 years or older
who applied from January 1, 2020, to January 1, 2023. The
study obtained approval, and the Ethics Committee waived
the requirement for informed consent (determination num-
ber: 2023/243, date: November 20, 2023). The research
was carried out in accordance with the Helsinki Declaration.

Study Protocol

Following the ethical committee’s consent, a retrospec-
tive review of the data was conducted using the hospital’s
data network. The patients were divided into two groups:
strangulated inguinal hernia (SIH) and non-strangulated
inguinal hernia (NSIH). Patients who were diagnosed with
incarcerated hernia by physical examination by emergency
medicine specialists underwent ultrasonography to detect
strangulation. Strangulated inguinal hernia was detected in
39 patients by ultrasonography performed by the radiologist.
Doppler and gray scale ultrasonography findings were used
to decide the presence of strangulation.

At the time of initial admission to the emergency depart-
ment, all patients’ demographic information, laboratory re-
sults, operation notes, ultrasound imaging results, and re-
ports of pathology were recorded.

Patients were excluded if they were pregnant, experienced
heart failure, had peripheral vascular disease, had hema-
tological or liver diseases, were taking anticoagulants, an-
tibiotics, or steroids, had other acute or chronic infections,
had a pathology result indicating a tumor, or if their records
were inaccessible. The study did not include patients who
were under the age of eighteen those who had acute kid-
ney injury that was more severe than stage 1 according to
KDIGO criteria, and anyone who came to an emergency
department complaining of trauma but were later confirmed
with a strangulation hernia by ultrasonography.

Laboratory Analyses

A Coulter Gen-S Hematology Analyzer was employed to
assess the complete blood count (CBC). Values for hae-
matological variables were recorded, including total leuco-
cyte count and differential, hemoglobin, hemocrit, platelet
amounts, NLR, SllI, SIRI, and PIV.

Levels of serum sodium, potassium, urea, glucose, creati-
nine, alanine aminotransferase (ALT), albumin, aspartate
aminotransferase (AST), and C-reactive protein (CRP)
were documented.

Thedefinitionsofneutrophillymphocyteratio, PIV,Sil,and SIRI

are as follows: “neutrophil count/lymphocyte count”, “neutro-
phil count x platelet count/lymphocyte count”, “neutrophil x
monocyte/lymphocyte count”, and “neutrophil count x plate-

let count x monocyte count/lymphocyte count”, respectively.
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Power Analysis

The cross-sectional study design utilized the NLR value, the
primary outcome variable, to evaluate the reliability evalu-
ation (post-study power) of the patient count in the groups.
While NLR was 7.76+4.58 in Strangulated inguinal hernia
patients, it was 5.01+2.84 in Non-strangulated inguinal her-
nia patients. The post-study power was 99%, based on the
variance in NLR levels among the independent group aver-
ages. The post-study power exceeded 80%, as indicated
by the differences in the secondary outcome variables SlI,
SIRI, and PIV.

Statistical Analyses

In continuous measurements, normality test according to
groups was evaluated with Kolmogorow-Smirnow test sta-
tistics. In the evaluation of mean difference according to
groups of continuous measurements suitable for normal
distribution, parametric test Student’s t test was used, oth-
erwise non-parametric test Mann-Whitney U test statistics
was used. The statistical evaluation of continuous data
made use of the mean, standard deviation, minimum, and
maximum values of the features in the data analysis. The
frequency and percentage values were used to character-
ize the categorical variables. Student’s t-test statistics were
applied to compare patients with SIH and those with NSIH.
To assess the correlation between the two separate cat-
egory variables, chi-square test statistics were employed.
Through the use of Receiver Operating Characteristic
(ROC) analysis, the threshold for diagnostic value readings
was established. In order to establish statistical significance,
the specificity and sensitivity statistics were used. Compari-
son of ROC curves NLR, SlI, SIRI, and PIV were assessed
using a pairwise comparison of ROC curves and a 95%
confidence interval. The Area Under the Curve (AUC) was
classified as poor when it was 0.5 to 0.6, fair when it was
0.6 to 0.7, acceptable when it was 0.7 to 0.8, exceptional
when it was 0.8 to 0.9, and outstanding when it was >0.9.
When P < 0.05, the data is deemed to have a degree of sta-
tistical significance. Data evaluation was carried out using
the MedCalc statistical tool, which is developed and owned
by MedCalc Software Ltd. of Ostend, Belgium. We used the
MedCalc statistical tool and the New York software from
www.e-picos.com to review the data and analyze the power
after the study.

RESULTS

In all, 128 patients were included, with 39 diagnosed with
SIH and 89 diagnosed with NSIH. Table 1 illustrates the
mean and standard deviation measurements for age, gen-
der, and biomarkers. There is no gender-related link among
the research groups (p>0.05). Males made up 53.6% of the
NSIH group, compared to 58% of the SIH group. There is
no apparent association between research groups and age.

The mean age of both groups is comparable.

No significant difference was seen among the group mean
values of serum sodium, glucose, serum potassium, urea,
creatinine, ALT, AST, CRP, albimine, monocyte count
(MON), and platelet count (PLT) (p>0.05).

A notable disparity existed among the group means of neu-
trophil count (NEU), lymphocyte count (LYM), SlI, SIRI, PIV
and NLR values (p<0.05) (Table 1).

Markers important for differentiating between SIH and NSIH
in ROC analysis are detailed in Table 2 (Figure 1).

The neutrophil-lymphocyte ratio, SllI, SIRI, and PIV demon-
strated acceptable diagnostic efficacy in the identification of
SIH (AUC: 0. 0.738-0.765).

When ROC curve comparisons were made to evaluate the
diagnostic similarities of NLR, SlI, SIRI and PIV in detect-
ing strangulation in patients with incarcerated hernia, it was
found that there was no difference between the inflamma-
tory biomarkers (p>0.05). The comparison of ROC curves
found a difference of 0.009 (%95 CI: -0.041-0.061, p=0.720)
between the AUC for NLR and SlI, a difference of 0.017
(%95 CI: -0.037-0.071, p=0.530) between NLR and SIRI,
and a difference of 0.002 (%95 CI: -0.069-0.074, p=0.950)
between NLR and PIV. The difference in the AUC between
Sl and SIRI was 0.026 (%95 CI: -0.039-0.091, p=0.430),
and between Sll and PIV it was 0.011 (%95 CI: -0.042-
0.065, p=0.680). The difference in the AUC between SlI
and SIRI was 0.015 (%95 CI: -0.031-0.061, p=0.510). As
a result, we found that MLR, NLR, SlI, SIRI and PIV can
be used interchangeably in diagnosing strangulation in pa-
tients with incarcerated hernia (Figure 2).

DISCUSSION

Abdominal pain is a prevalent cause for hospital admission
to the ED (8). Inguinal hernia is the most common type of
abdominal wall hernia (9). It is known that most incarcer-
ated hernias are inguinal hernias (1). Incarcerated and/
or strangulated hernias often require immediate surgical
intervention (1). Inguinal hernia patients should have their
hernia reducibility and ischemia status assessed. Currently,
there is a lack of a simple and readily available biomarker
for the detection and diagnosis of strangulation. Therefore,
in the study, we sought for biomarkers that could serve as
predictors of SIH in the ED.

Neutrophilia, which can suppress lymphocytes, is a form of
inflammatory response (10). According to Bostanci et al.’s
investigation, NLR was able to detect intestinal ischemia
with a threshold of 12 or higher (11). Beji et al.’s study found
that NLR predicted intestinal ischemia with a cut-off of 6.87,
an AUC of 0.85, 92% sensitivity, and 79% specificity in pa-
tients with incarcerated femoral hernia (12). In the study
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Table 1. Comparison of basic and laboratory characteristics of strangulated inguinal hernia and non-strangulated inguinal hernia

groups.

Strangulated inguinal hernia (SIH)

Non-strangulated inguinal hernia
p-value

(n=39) (NSIH) (n=89)

Clinical variables x+SD x+SD
Age (year +SD) 52.82+22.75 50.10+16.32 0.440*
Sex n(%) n(%)

Female 14(36.3) 23(25.4) .

Male 25(63.7) 66(74.6) 0250
Features x+SD x+SD
Glucose (mg/dL+SD) 119.38+33.21 130.5+56.63 0.790**
Serum sodium (mEq/L+SD) 139.4+2.9 138.7+3.2 0.120™*
Serum potassium (mEg/L+SD) 4.13+0.44 4.24+0.34 0.130*
Urea (mg/dL+SD) 35.64+22.64 33.1+17.89 0.270*
Creatinine (mg/dL+SD) 0.86+1.19 0.89+0.54 0.060™*
AST (U/L+SD) 22.38+11.10 24.45+22.8 0.990*
ALT (U/L+SD) 18.14+13.71 20.47+13.38 0.140**
CRP (mg/L+SD) 27.58+22.27 24.86+22.45 0.550*
Albumine (g/L+SD) 38.49+4.28 38.72+4.49 0.150*
PLT (10°mcL+SD) 279.95+81.51 268.54+77.54 0.850**
NEU (10°mcL+SD) 10.46+3.95 8.53+2.64 0.030**
LYM (10°mcL+SD) 1.51+0.53 2.1+1.01 <0.001**
MON (10°mcL+SD) 0.83+0.31 0.73+0.22 0.110**
NLR 7.76+4.58 5.01+3.34 <0.001**
Sl 2090.48+1093.71 1374.76+.990.6 <0.001**
SIRI 6.49+5.38 3.63+2.84 <0.001**
PIV 1776.93+1278.51 101.25+826.38 <0.001**

Student’s t test*, **Mann-Whitney U test, Chi-square test*** (p<0.05 significance)

AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, CRP: C-reactive protein, PLT: Platelets, NEU: Neutrophil, LYM:
lymphocyte, MON: Monocyte, NLR: Neutrophil to lymphocyte ratio, Sll: Systemic immune inflammation index, SIRI: Systemic Inflammation
Response Index PIV: Pan-immune inflammation value
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Figure 1. The receiver operating characteristic (ROC) curves

of biomarkers for predicting strangulated inguinal hernia. Figure 2. Pairwise comparison of ROC curves.
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Table 2. Diagnostic accuracy of inflammatory parameters to predicting strangulated inguinal hernia

Inflammatory parameters AUC Cut-off Sensitivity % Specificity % AUC 95% ClI P-value
NLR 0.748 >5.16 76.9 70.7 0.67-0.82 <0.001
Sl 0.738 >1497.03 71.8 71.9 0.65-0.81 <0.001
SIRI 0.765 >3.95 71.9 74.2 0.68-0.84 <0.001
PIV 0.750 >1383.74 62.6 84.3 0.67-0.83 <0.001

AUC: Area under curve, SE: Standard error, PPV: Positive predictive value, NPV: Negative predictive value, Cl: Confidence interval, NLR:
Neutrophil to lymphocyte ratio, SlI: Systemic immune inflammation index, SIRI: Systemic Inflammation Response Index PIV: Pan-immune

inflammation value

conducted by Zhou et al., NLR predicted strangulation in
incarcerated hernia with an AUC of 0.778 (13). We noticed
that NLR has the potential to be helpful in predicting stran-
gulation with an AUC of 0.748 and a cut-off of >5.16.

Systemic immune inflammation index and SIRI are indices
that serve as markers of inflammation in different types of
malignant diseases (14). In their investigation on 338 pa-
tients, Chen et al. determined that the SlI could serve as a
reliable indicator for predicting the need for entorotomy in
patients with incarcerated inguinal hernia (15). A study on
incarcerated abdominal wall hernias found Sll useful in pre-
dicting bowel ischemia with a cut-off of 2401.6 (78.6% spec-
ificity, 45.7% sensitivity) (11). The results of our research
indicated that SIl may accurately predict strangulation with
a threshold of more than 1497.03 (AUC: 0.738).

Ceran et al. found that SIRI was an independent factor in
the diagnostic process in infants with hypoxic ischemic en-
cephalopathy (16). Guo et al. discovered that SIRI has the
potential to predict the severity of coronary artery stenosis
in individuals suffering from ST-elevation myocardial infarc-
tion (17). Yi et al. discovered that SIRI is correlated with
delayed cerebral ischemia in individuals with aneurysmal
subarachnoid hemorrhage (18). However how SIRI relates
to intestinal ischemia remains unknown. For the first time
ever, our research shows that SIRI can foretell inguinal her-
nia strangulation (Cut-off: >3.95, AUC: 0.765).

Pan-immune inflammation value is a risk score that com-
bines immunological and inflammatory factors, developed
by Fuca et al. (19). Akkaya and Cakmak found that the risk
of coronary slow flow phenomenon was higher in patients
with high PIV levels and normal coronary angiography (20).
Han et al. discovered a correlation between PIV and de-
layed cerebral ischemia in patients suffering from aneurys-
mal subarachnoid hemorrhage (21). In this study, PIV was
found to be a predictor of strangulation in incarcerated her-
nia with an AUC of 0.750 (Cut-off: >1383.74) and contribut-
ed to the literature.

This study had several limitations. The results of the exam-
ination could not be acquired because our study was in-
tended to be retrospective and conducted at a single center.
There was no evaluation of the length of hospital stay fol-
lowing surgery; the only evaluation was whether or not the
incarcerated hernias were strangulated. Clinical results
and complications of the patients could not be evaluated
because their data were not available. It is necessary to
conduct validation studies with prospective and larger pop-
ulation samples.

The ongoing pursuit of inflammatory biomarkers that may
be readily and economically measured from commonly
used blood tests in the ED remains in progress. Rapid and
precise identification of strangulation is of utmost signifi-
cance in a patient who exhibits incarcerated hernia. The bi-
omarkers NLR, SlI, SIRI, and PIV can be utilized to forecast
SIH in incarcerated hernias.
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ABSTRACT

Aim: We wanted to investigate whether the watch and wait method without surgery or surgery is superior in patients with rectal cancer
receiving neoadjuvant treatment.

Material and Methods: The clinical data of case above the age of 18 who were diagnosed with rectal tumors between 2018 and 2023 were
retrospectively analyzed.

Results: After neoadjuvant treatment, the mass disappeared completely in some case. All case were operated after neoadjuvant treatment.
Adenocarcinoma was seen in 140 (80%) case operated after neoadjuvant treatment, normal colon wall was seen in 10 (5.5%) case and
chronic inflammation was seen in 20 (11%) case.

Conclusion: The importance of neoadjuvant treatment according to the stage of the disease in case with rectal cancer is being better
understood day by day. Early surgery is recommended as the first-line treatment for early-stage rectal cancer due to its favorable outcomes.
However, it has been widely accepted that in locally advanced or advanced rectal cancers with lymph node metastasis, neoadjuvant
treatment before surgery is much more beneficial in terms of disease-free survival and survey after surgery.

Keywords: Rectal cancer, neoadjuvant therapy, watch and wait
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0z
Amac: Neoadjuvan tedavi alan rektum kanserli olgularda cerrahi yapilmadan izle ve bekle yénteminin mi yoksa operasyon yapilmasinin mi
daha Ustin oldugunu arastirmak istedik.

Gerec ve Yontemler: 2018-20283 yillari arasinda rektum timori tanisi alan 18 yas Gstl olgularin klinik verileri retrospektif olarak analiz
edildi.
Bulgular: Neoadjuvan tedavi sonrasinda bazi olgularda kitle tamamen kayboldu. Tim olgular neoadjuvan tedavi sonrasi opere edildi.

Neoadjuvan tedavi sonrasi opere edilen 140 (80%) olguda adenokarsinom, 10 (5.5%) olguda normal kolon duvari ve 20 (11%) olguda kronik
inflamasyon goéruldu.

Sonug: Rektum kanserli olgularda hastaligin evresine gére neoadjuvan tedavinin 6nemi giin gectikge daha iyi anlagiimaktadir. Erken evre
rektum kanserinde erken cerrahi, olumlu sonuglari nedeniyle ilk basamak tedavi olarak 6nerilmektedir. Ancak lenf nodu metastazi olan lokal
ileri veya ileri evre rektum kanserlerinde cerrahi 6ncesi neoadjuvan tedavinin olgularda sagkalim ve cerrahi sonrasi sagkalim agisindan ¢ok
daha faydali oldugu yaygin olarak kabul gérmektedir.

Anahtar Sézciikler: Rektal kanser, neoadjuvan tedavi, izle ve bekle
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Rectal Malignancies

INTRODUCTION

Colorectal cancers are the third most common cancer in the
world and the second most common cause of cancer-relat-
ed deaths. Rectal cancer accounts for one-third of these
cases (1). Although the incidence of colorectal cancer tends
to decrease in all age groups, it increases exponentially in
individuals under the age of 50 (1). According to the “Turkey
Cancer Statistics Report” published in 2018, 6607 cases of
rectal cancer were seen in every 100 thousand people. Of
these cases, 2534 were seen in women and 4073 in men. It
has been reported that rectal cancers constitute 2.7% of all
cancers. The most common histological type of coloerectal
cancers is adenocarcinoma (90%). When the first diagnosis
of coloerectal cancers was made, 39.1% of the cases were
reported as early stage, 39.6% as locally advanced stage
and 21.3% as late stage (2).

Surgical treatment of rectal cancers is technically specific
due to its location and neighbourhood with pelvic organs
and it is difficult to obtain clean surgical margins. Therefore,
local recurrence is more common in rectal cancers. Neo-
adjuvant treatment applications are gaining importance to
reduce local recurrences and to obtain clean surgical mar-
gins(3).

In rectal cancers, radical resection or transanal local exci-
sion are preferred in appropriate cases as surgical treat-
ment. Removal of the tumor together with lymphatic and
vascular structures and a 2 cm tumor-free surgical margin
distal to the tumor are the basic rules for resection. It has
been reported that local recurrence rates decrease when
these rules are followed (3). Local recurrence is among the
poor prognostic factors in rectal cancers (3). When there is
widespread local recurrence, a pelvic exenteration proce-
dure is performed if possible (3).

MATERIAL and METHODS

The clinical records of case over 18 years of age diag-
nosed with rectal tumours between 2018 and 2023 were
retrospectively analysed. The demographic characteristics
of the case, their stage at the time of diagnosis, whether
they received neoadjuvant treatment, operations performed,
preoperative pathology, postoperative pathology results, lo-
cal recurrence and survival status were analysed. Of the
174 case, 111 were male and 63 were female. The mean
age was 61.92 years. The youngest age was 33 and the
oldest age was 91.

166 case received neoadjuvant treatment. 8 case did not
receive neoadjuvant treatment because they were operated
urgently. After neoadjuvant treatment, 109 case were eval-
uated with Magnetic Resonance Imaging (MRI), 17 case
with Computer tomografi (CT) and 40 case with Positron
Emission Tomography (PET-CT). Of the 166 case who re-

ceived neoadjuvant treatment, 138 case had shrinkage of
the mass and 28 case had no shrinkage of the mass.

The mean time to surgery after neoadjuvant treatment was
2.6 months. The minimum duration of operation was 2
weeks and the maximum duration was 5 months.

CT, MR, ultrasonagraphy (USG), capsule endoscopy, up-
per gastrointenstinal endoscopy were used as diagnostic
methods. Neoadjuvant treatment and then surgical opera-
tion were applied. Upper gastrointenstinal endoscopy is the
visualisation of the oesophagus, stomach and duodenum
with a system with a camera at the end. Capsule endos-
copy is a method of visualising the entire digestive tract by
swallowing a capsule. Surgical methods include low an-
terior resection and abdominoperineal resection. Medical
oncology and general surgery departments performed the
follow-up of the case together.

Since it was a retrospective study, informed consent was
not obtained from the case.

Stafistical Analysis

Analyses were performed using the IBM SPSS 29.0 (IBM
Corp., Armonk, NY, USA) package program. The normal
distribution of the parameters was evaluated using the Kol-
mogorov-Smirnov test. Numerical variables were presented
as median (25™"-75" percentile) and frequency (percent-
age). McNemar chi-square analysis was used to compare
the number of postoperative positive lymph nodes with the
number of positive lymph nodes. Kaplan Meier Survival
Analysis was used to compare survival times. p<0.05 was
considered significant.

RESULTS

A total of 174 case, 111 (63.7%) males and 63 (36.2%) fe-
males, were included in the study. The mean age was 61.92
years (33-91 years).

166(95.4%) case received neoadjuvant treatment. 8 (4.5%)
case did not receive neoadjuvant treatment because they
were operated urgently. After neoadjuvant treatment, 109
(65.6%) case were evaluated with MRI, 17 (10.2%) case
with CT and 40 (24.0%) case with PET-CT. Of the 166 case
who received neoadjuvant treatment, 138 (83.1%) case
had shrinkage of the mass and 28 (16.8%) case had no
shrinkage of the mass.

The mean time to surgery after neoadjuvant treatment was
2.6 months (0.5-5 months).

Out of 174 case, 8 (4.5%) were operated urgently and 166
(95.4%) were operated electively. Low anterior resection
was performed in 156 (89.6%) case and abdominoperineal
resection in 17 (9.7%) case. Only sigmoid loop colostomy
was performed in a case who underwent emergency opera-
tion because it was considered unresectable.
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Preoperative hystopathology diagnosis was adenocarcino-
ma in 160 (96.3%) case, villous adenoma with severe dys-
plasia in 1 (0.6%) case, tubular adenoma with focal severe
dysplasia in 1 (0.6%) case, hyperkeratotic papillomatous
squamous tumour in 1(0.6%) case, villous adenoma with
carcinoma in situ areas in 1 (0.6%) case, villous adenoma
in 1 (0.6%) case, tubulovillous adenoma in 1 (0.6%) case.
8 case did not have preoperative pathological diagnoses
because they were operated urgently (Table 1).

Postoperative pathological diagnosis; Adenocarcinoma in
140 (80.4%) case, severely dysplastic villous adenoma in
1 (0.5%) case, poorly differentiated malignant tumour in 1
(0.55%) case, dysplastic epithelium in 1 (0.5%) case, in-situ
squamous epithelial cell carcinoma in 1 (0.5%) case, nor-
mal colon wall in 10 (5.5%) case, chronic inflammation in 20
(11%) case were seen after neoadjuvant treatment (Table 1).

Only a case could not undergo lymph dissection because
he was considered inoperable. It was performed in all other
case. The mean number of lymph nodes removed was 13
(6-24 nodes). In 35 case, metastatic lymph nodes were de-
tected. The mean number of metastatic lymph nodes was
3 (1-13 nodes). Recurrence was seen in 12 case during
follow-up. The mean number of lymph nodes removed in
these case was 16 (12-24 nodes) and the mean number of
metastatic lymph nodes was 4 (2-6 nodes).

The average follow-up duration was 47.37 months (ranging
from 9 to 74 months). Mortality occurred in 6 case (3.4%).
Follow-up periods varied between 30 and 74 months.
Among those who died, 1 was female and 5 were male. The
follow-up period for women averaged 43 months, with a sur-
vival rate of 98%. For men, the shortest follow-up duration
was 30 months with a survival rate of 98%, while the long-
est was 72 months, with a survival rate of 68% (Figure 1).

Table 1: Preoperative Histopathological Diagnoses and Postoperati

In the group of case with recurrence, mortality was ob-
served in 2 individuals. The minimum follow-up duration
was 43 months, with a survival rate of 90%. The maximum
follow-up lasted 72 months, at which point the survival rate
was 0% (Figure 2).

Of the 166 case who underwent neoadjuvant treatment, tu-
mor size regressed in 138 case, while there was no change
in 28 case.

The average age of the deceased case was 68.83 years
(ranging from 47 to 78 years). The postoperative follow-up
period averaged 56.33 months, with an average of 12 re-

Survival Functions
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1,04 - FHEH
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Figure 1: Survival Rates of Case.

Green: Male, Blue: Female. Horizontal row duration (months),
vertical row survival. 1=100%, 0.9=90%, 0.8=80%, 0.7=70%,
0.6=60%.

ve Pathological Diagnoses

Preoperative Histopathological Diagnoses * ::r:l;?g;s);s Postperative Pathology Diagnosis* ::2?;:38
Adenocarcinoma 160(96) Adenocarcinoma 140 (80)
Villous Adenoma with Severe Dysplasia 1(0.6) Chronic Inflammation 20 (11)
Tubular with Focal Severe Dysplasia 1(0.6) Normal Colonic Wall 10 (5,5)
Villous Adenoma Containing Areas of Carcinoma In Situ 1 (0.6) Severe Dysplasia Villous Adenoma 1(0.55)
Tubulovillous Adenoma 1(0.6) Poorly Differentiated Malignant Tumour 1 (0.55)
Villous Adenoma 1(0.6) Dysplastic Epithelium 1(0.55)
Hyperkeratotic Papillomatous Squamous Tumour 1(0.6) In-Situ Squamous Epithelial Cell Carcinoma 1 (0.55)

Adenocarcinoma, adenoma-carcinoma sequence, refers to the malignant change of an adenoma with a precursor lesion, a focal dysplastic

polypoid lesion (4).

Colon adenomas are polyps formed by glandular tissue in the colonic
adenoma, severe degrees of dysplasia are associated. Although it can
rectosigmoid. They are sessile structures that usually appear as velvety
*Data are shown as n(%).

mucosa. They may be villous, tubular or tubulovillous (5). Villous
occur anywhere in the colon, it is more common in the rectum and
or cauliflower-like projections(6).
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Survival Functions
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Figure 2: Survival Rates in Case with Recurrence.

Green: Recurrence, Blue: No Recurrence. Horizontal row duration
(months), vertical row survival. 1=100%, 0.9=90%, 0.8=80%,
0.7=70%, 0.6=60%.

moved lymph nodes (7-21 nodes) and an average of 3.2
metastatic lymph nodes (1-9 nodes). The mean interval
from neoadjuvant treatment to surgery was 3.75 months.

In contrast, the average age of the surviving case was 61.67
years (33-91 years). Their postoperative follow-up period
was 47.05 months, with an average of 14 removed lymph
nodes (6-24 nodes) and an average of 2.5 metastatic lymph
nodes (1-13 nodes). The mean time from neoadjuvant treat-
ment to surgery for these case was 2.6 months.

DISCUSSION

Since the implementation of total mesorectal excision
(TME) in colorectal cancer surgery, there has been a nota-
ble improvement in survival rates. However, this enhance-
ment has primarily been observed in case under 75 years of
age. In contrast, survival outcomes for case over 75 years
have remained unchanged, largely due to comorbidities
and non-cancer-related mortality factors (7). In the study by
Al-Abed et al., mortality was 8.7% in case over 50 years
and younger in the first year, whereas this rate increased
to 24.5% in case aged 80 years. Five years later, mortality
rate was 42.9% in case over 80 years, while mortality rate
was 13% in case under 50 years (8). In our study, the sur-
vival rate was 99% at 30 months and 81% at 72 months
periods. It has been shown that the rate of survival is higher
in women. Removal of lymph nodes in rectal cancer oper-
ations increases the survival rate. Therefore, in our clinic,
lymph nodes were completely removed in accordance with
the principles of TME.

Magnetic resonance imaging (MRI) plays a crucial role in
detecting, staging, and planning treatment for rectal cancer.
It not only evaluates the primary tumor and regional lymph
nodes but also assesses treatment outcomes in case un-
dergoing neoadjuvant therapy. MRI is essential for re-stag-
ing after such treatment and for managing case with com-
plete clinical responses using a “watch and wait” approach
(9). In our clinic, 109 case were evaluated with MRI, 17 with
computed tomography (CT), and 40 with positron emission
tomography (PET-CT) following neoadjuvant therapy. Out
of 166 case who received neoadjuvant treatment, 138 ex-
perienced a reduction in tumor size, while 28 showed no
changes.

Local surgical excision is the preferred treatment for ear-
ly-stage rectal cancers (stage 0) and villous adenomas, in-
cluding carcinoma in situ (high-grade dysplasia). For these
cases, achieving a clear surgical margin of at least 1 cm is
essential (6).

In local rectal cancers (stage 1), local recurrence rates have
been reported up to 20% and 40% for small, sessile TINO
and T2NO rectal cancers, respectively, despite the use of lo-
cal excision (6,10,11). Local excision is more recommended
for small, less risky lesions. However, regional lymph nodes
cannot be evaluated with this method. Therefore, radical
resections should be considered in high-risk case. In case
with T2 stage rectal cancers who underwent transanal ex-
cision following neoadjuvant treatment, the ACOZOG Z601
study reported a pathological complete response rate of
44%, with 3-year disease-free survival rates at 88%. How-
ever, population-based data indicate that survival outcomes
after local excision for rectal cancer are suboptimal and
should not be regarded as a standard approach (6,10,11).

The long-term outcomes of local excision for T1 or T2 tum-
ors in high-risk case remain inconclusive (12). A meta-anal-
ysis published in 2020 highlighted a significant risk of lo-
cal recurrence in these case who did not receive adjuvant
chemoradiotherapy following local excision (13). For high-
risk case, subsequent total mesorectal excision or adjuvant
chemoradiotherapy (for pT1 tumors) has been reported to
mitigate this risk. The results of the ACOSOG Z6041 trial
suggest that a combination of local excision followed by ne-
oadjuvant chemoradiotherapy may be a safe alternative to
transabdominal resection for case with T2NO distal rectal
cancer (14). Additionally, another meta-analysis indicated
that neoadjuvant chemoradiotherapy followed by local re-
section could be a safe and effective option for case at all
T and N stages who decline transabdominal resection (15).
In a study involving 282 case with T1 rectal cancer, local
recurrence rates were reported as 13.2% for those who
underwent transanal local excision, compared to 2.7% for
those who had radical resection (P = .001) (16). Another

Med J West Black Sea 2024;8(3): 283-290

287



Sahin E et al.

study that compared standard resection and local excision
in 124 case found local recurrence rates of 12.5% and 6.9%,
respectively (P =.003) (12).

In an analysis of more than 164,000 case with rectal can-
cer diagnosed from 1998 to 2010 from the National Cancer
Database (NCDB), positive margins were found to be great-
er after local excision when transabdominal resection and
local excision were compared (12). As can be seen, local
excision alone is not sufficient in early stage rectal cancers.
Neoadjuvant treatment should be added or total mesorectal
excision should be chosen as the treatment method. Fur-
ther studies are needed in this field. In our clinic, transanal
local excision was not preferred in early stage rectal ma-
lignancies. Total mesorectal excision procedures were pre-
ferred surgically.

Local recurrences were found to be more common in case
with locally advanced stages (stage 2-3) and large masses
located in the distal rectum (11,17,18). There are two differ-
ent opinions on the control of local recurrences. Proponents
of total mesorectal excision contend that adjuvant chemo-
radiation is unnecessary for stage |, Il, and Il rectal can-
cers. However, others argue that case with stage Il and IlI
rectal cancers can benefit significantly from chemoradiation.
This ongoing debate highlights the need for individualized
treatment approaches based on specific case and tumor
characteristics (11,17,18). The advantages of neoadjuvant
treatment include decreased tumor size, complete resec-
tion, and increased likelihood of sphincter-sparing proce-
dures. Disadvantages of the treatment include the potential
for overtreatment of early-stage tumors, impaired wound
healing, and the development of pelvic fibrosis. Large tu-
mours, tumours invading neighbouring organs and distal
rectal tumours are difficult to resect without neoadjuvant
treatment and cause extensive resection (11,17,18). In our
clinic, we recommend neoadjuvant treatment in appropriate
case unless urgent surgical intervention is required.

In stage 3 rectal carcinomas with lymph node metastasis,
neoadjuvant or adjuvant treatment is recommended in al-
most all treatment protocols. In the NIH consensus, chemo-
radiation is recommended for stage 3 lymph node-positive
rectal carcinoma because it prolongs survival and improves
local mass control (6,19).

In the United States, chemoradiation is recommended for
all case with stage Il rectal cancer and for most case with
stage Il. However, in selected cases of T3 tumors with fa-
vorable histology and negative radial margins, chemoradi-
ation may be omitted. More extensive prospective studies
are necessary to establish clear guidelines for this practice
(17,18,20).

There is currently no clear consensus on the optimal timing
of chemoradiotherapy for locally advanced rectal cancer.
Traditionally, preoperative chemoradiotherapy has been

recommended to achieve stage downstaging, which en-
hances the chances of complete resectability and increases
the likelihood of performing a sphincter-sparing procedure.
However, this preoperative radiation therapy impairs wound
healing and may increase the likelihood of complications.
While preoperative endorectal ultrasonography and MRI
are safe methods for staging rectal cancer, there is a risk
of “overstaging” in some cases. This can result in over-
treatment for case with pT1-2 and NO tumors who undergo
neoadjuvant therapy. Supporters of postoperative radiation
therapy advocate for more accurate pathological grading
and a reduction in surgical complications. However, large,
extensive tumors may be unresectable, or case may need
more extensive surgeries, such as abdominoperineal resec-
tion (APR) or pelvic exenteration, if they do not receive pre-
operative chemoradiation. In light of the current literature,
we perform APR or pelvic exenteration in appropriate case
in our clinic. Moreover, pelvic radiation administered after
surgery may compromise the function of the neorectum.
The German CAO/ARO/AIO-94 study compared periopera-
tive toxicity and oncologic outcomes between pre- and post-
operative chemoradiation. The results indicated that both
approaches yielded similar rates of acute toxicity and surgi-
cal complications. However, postoperative chemoradiation
was reported to double the risk of stenosis formation.

Additionally, preoperative chemoradiation reduced the risk
of local recurrence by half (6% vs. 12%). Given these find-
ings, many centers have adopted preoperative chemoradi-
ation as the optimal approach for treating locally advanced
rectal cancer (20). In the United States, 5-FU-based chemo-
therapy and 5 to 6 weeks of external beam radiation (“long
course”) followed by surgery 6 to 8 weeks later is usually
recommendable. However, it is worth noting that many Eu-
ropean centres use a “short-course” preoperative radiation
regimen consisting of 5 days of radiation followed by sur-
gery in 1 to 2 weeks. There are no randomised, prospec-
tive studies comparing these treatment modalities (17,18).
With advances in chemoradiation, many case with locally
advanced rectal cancer will have complete tumor shrinkage
(clinical complete response; cCR). It has been suggested
that some selected cases with complete response to neo-
adjuvant therapy can be followed without surgical treatment.
However, data from existing studies are conflicting and con-
cerns remain about the ability to predict which case with
clinical complete response are truly pathological complete
responders (21). Additional adjuvant chemotherapy admin-
istered after the decision of a non-surgical approach is an-
other form of treatment (21,22). The necessity of surgery in
case who achieve a complete pathological response after
neoadjuvant treatment has long been a subject of debate
(28). In selected case with complete clinical responses, a
stringent follow-up program referred to as “watch and wait”
has been implemented. Studies have shown that case with
complete clinical response (cCR) after neoadjuvant thera-
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py have similar oncologic outcomes to those with complete
pathological response who undergo radical surgery (23,24).
Neoadjuvant chemoradiotherapy combined with escalated
radiotherapy doses (up to 54 Gy) and consolidation chemo-
therapy enhances long-term surgery-free survival in case
with cT2NO rectal cancers (25). In our study, postoperative
rectal adenocarcinoma was not found in 30 case who re-
ceived neoadjuvant chemotherapy; instead, chronic inflam-
mation and normal colon wall were observed. Based on
these findings, we concluded that non-operative follow-up
would be appropriate for case who achieved complete re-
mission with neoadjuvant treatment.

In a study involving 3,633 case with T3-4 rectal cancer
that compared abdominoperineal resection (APR) and low
anterior resection (LAR), it was reported that local control
and survival rates were worse in case who underwent APR
(26,27). In our study, morbidity and mortality rates were
found to be lower in those who had LAR. Additionally, a pro-
spective study of 4,405 case with rectal cancer demonstrat-
ed that laparoscopic approaches were more advantageous
than open surgery; however, no significant differences were
observed regarding recurrence and survival rates (28).

The College of American Pathologists (CAP) suggests the
following system for the evaluation of the postoperative
specimen: Grade 0, no tumor remnant. Grade 1, intermedi-
ate responses, minimal residual disease. Grade 2, minimal
response. Grade 3, absence of response (29). The Royal
College of Pathologists also uses a similar grading system:
Grade 0, no viable cancer cells (complete response); grade
1, individual cancer cells or groups of smaller cancer cells
(almost complete response); grade 2, remnant cancer with
significant tumor regression but more than individual cells or
small groups of cancer cells (partial response); grade 3, dif-
fuse remnant cancer without substantial tumor regression
(weak or no response) (30). In our study, adenocarcinoma
(grade 1-2) in 140 case, chronic inflammation (grade 0) in
20 case, and normal colon wall in 10 case were observed in
the postoperative specimen.

The importance of neoadjuvant treatment according to the
stage of the disease in case with rectal cancer is better un-
derstood day by day. In early stage rectal cancers, early
surgery is recommended as the first treatment modality in
terms of disease-free survival and survey. However, in lo-
cally advanced or advanced rectal cancers with lymph node
metastasis, it has been widely accepted that preoperative
neoadjuvant treatment is much more beneficial in terms of
facilitating the surgical procedure to be performed, preser-
vation of sphincter and muscle tone in the surgery to be per-
formed, postoperative disease-free survival and survey. De-
pending on the location of the tumour, total mesorectal exci-
sion technique in APR or low anterior resection operations
remains the gold standard in current surgical applications.

Prospective randomised studies with large case groups are
needed to better understand the importance of determining
the stage of the disease with appropriate diagnostic meth-
ods and applying the most accurate treatment plan.
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ABSTRACT

Aim: Appendiceal Neuroendocrine Tumors (aNETs) are rare and mostly detected incidentally patients operated on acute appendicitis. These
are indolent tumors and mostly benign, however they carry risk of metastasis. This study aims to identify invasive histological features of
aNET cases, that are correlated with aggressive behavior other than stage and grading parameters.

Material and Methods: This retrospective study includes patient demographics, surgical margin status and pathological features of tumors.
ANETs showing adenocarcinoma features, goblet cell features, and mixed features were not included in our study.

Results: The mean age of cases with tumors is 41years (11-61 years). The mean tumor diameter was found to be 6.8 mm. Most of tumors
were located in the distal appendix (55.5%). All of the tumors show invasive features. Four cases showed invasion to submucosa (pT)),
four cases to muscularis propria (pT,), eight cases to subserosa (pT,), and four cases to mesoappendix (pT,). Follow-up information was
available for only one case with Grade-2 features and MAI, no additional surgical treatment was required, and he has survived at 3-year
follow-up with no metastasis.

Conclusion: Even if it is grade 1stage 1 tumors, may exhibit invasive features with a risk of metastasis. Although LVI and PNI are not
included in ANET staging, they are important factors affecting the course of the disease. The literature lacks consensus on the advisability
of performing completion right hemicolectomy in patients exhibiting invasive histological features. We believe it prudent to maintain regular
follow-up intervals for these individuals.

Keywords: Appendix, neuroendocrine tumors, invasive histological features
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Grade 1 evre 1 timorler
olsa bile metastaz riski
tasiyan ir \%
ozellikler gosterebilir.

LVI ve PNI ANET evrelemesinde yer almasa
da hastaligin s ni etkileyen 6nemli
faktorlerdir.

Literatiirde invaziv histolojik 6zellikler

sergileyen hastalarda tamamlayici sag Bu bireyler i¢in diizenli takip
hemikolektomi yapilmasinin tavsiye edilebilirligi araliklarmin stirdiirilmesinin
konusunda fikir birligi yoktur. akillica olacagina inaniyoruz.
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Amac: Apendiks Néroendokrin Tmérleri (aNET'ler) nadir gérilen ve cogunlukla akut apandisit nedeniyle ameliyat edilen hastalarda tesadiifen
saptanan timorlerdir. Bunlar yavas ilerleyen ve ¢ogunlukla iyi huylu timdrlerdir ancak metastaz riski tasirlar. Bu calisma, ANET vakalarinin
evre ve derecelendirme parametreleri disindaki agresif davranislarla iliskili invazif histolojik 6zelliklerini tanimlamay! amaglamaktadir.

Gerec¢ ve Yéntemler: Bu retrospektif calisma hasta demografik 6zelliklerini, cerrahi sinir durumunu ve timérlerin patolojik 6zelliklerini
icermektedir. Adenokarsinom &zellikleri, goblet hiicresi dzellikleri ve karma 6zellikler gosteren ANET 'ler galismamiza dahil edilmedi.

Bulgular: Timorli olgularin yas ortalamasi 41'dir (11-61). Ortalama timér capi 6,8 mm olarak bulundu. Timdrlerin codu distal apendiks
yerlesimlidir (55.5%). Timérlerin tamami invaziv 6zellik géstermektedir. Dort vakada submukozaya (pT,), dort vakada muskularis propriaya
(PT,), sekiz vakada subserozaya (pT,) ve dort vakada mezoapendikse (pT,) invazyon gérildi. Sadece 2.derece 6zellikleri ve MAl'si olan bir
olgu i¢in takip bilgisi mevcuttu, ek cerrahi tedaviye gerek duyulmadi ve 3 yillik takipte metastaz olmaksizin hayatta kaldi.

Sonug: Birinci derece ve evre-1 timdrler olsa bile metastaz riski tasiyan invaziv 6zellikler gésterebilir. LVI ve PNI ANET evrelemesinde
yer almasa da hastaligin seyrini etkileyen énemli faktérlerdir. Literatlrde invaziv histolojik ézellikler sergileyen hastalarda tamamlayici sag
hemikolektomi yapilmasinin tavsiye edilebilirligi konusunda fikir birligi yoktur. Bu bireyler icin diizenli takip araliklarinin surddrilmesinin
akillica olacagina inaniyoruz.

Anahtar Sozciikler: Appendiks, néroendokrin timérler, invaziv histolojik 6zellikler
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INTRODUCTION

Appendiceal neoplasms are rarely (1) and mostly detect-
ed incidentally patients operated on acute appendicitis (2).
Appendiceal Neuroendocrine tumors (aNET) are the most
common types of all appendiceal tumors (1). aNETs are de-
tected in approximately 0.3-3% of appendectomy materials
(3-6). aNETSs often occur in the distal third of the appendix.
The diagnosis is usually made after histopathological exam-
ination of the appendix after appendectomy (7). aNET’s are
indolent tumors and mostly benign, however they carry risk
of metastasis (7). For example, even Stage-l aNET’s may
display aggressive behavior. Invasive histological features
(IHFs) may be associated with aggressive biological behav-
ior. IHFs which may necessitate right hemicolectomy, are
tumor size =2 cm, lymphovascular invasion (LVI), mesoap-
pendix invasion (MAI), presence of tumors at the surgical
margin and presence of tumor in appendix base. There is
still no consensus about performing right hemicolectomy in
cases with tumor disease 1-2 cm and without these IHFs. In
some guides and publications, even if the tumor size is less
than 2 cm, if LVI is present, right hemicolectomy principles
are required in such cases (7-9). If the tumor is smaller than
1 cm, simple appendectomy is sufficient in the treatment
and the patients are not followed up (9).

Although it is not clearly determined in the published guide-
lines how to manage the treatment and follow-up of child-
hood aNETs, there are publications recommending right
hemicolectomy and lymph node excision in cases where
the tumor is larger than 2 cm and incomplete surgical mar-
gins (10). Since the prognosis of these tumors is better in
children, less aggressive approaches are recommended

(11).

Although most aNETs are small in size, asymptomatic and
grow slowly, they can be aggressive, invasive, and meta-
static (12).

aNETs take a calmer course than those originating else-
where in the digestive tract; however, they still have the
ability to metastasize to both lymph nodes and distant sites
(9,13). It has been shown that the risk of metastatic disease
is significantly higher in tumors =2 cm and is directly pro-
portional to tumor size (9,13,14). Other histological features
such as LVI, base involvement, presence of tumor to the
surgical margin and MAI have also been associated with an
increased risk of metastatic disease (9).

Detection of invasive histological features in incidental
aNET is key to predict the biological behavior and course
of the disease (7,9).

The outcomes of IHFs are uncertain, and their solitary pres-
ence does not necessarily warrant a more advanced surgi-
cal intervention. If IHFs are present, how should the man-
agement of these patients be approached? In our study, we

examined the clinically uncertain features of incidentally
detected aNETs.

This study aims to identify invasive histological features of
ANET cases, that are correlated with aggressive behavior
other than stage and grading parameters.

MATERIALS and METHODS

Ethics committee approval was received from Non-Interven-
tional Clinical Research Ethics Committee (document num-
ber E-40465587-050.01.04-384, decision number 2022/76).

This retrospective study was conducted in two centers.
Cases who underwent appendectomy with a preliminary
diagnosis of “acute appendicitis” between January 2018
and December 2021 were included. All pertinent data were
obtained from hospital information system. After retrieving
the cases from files, all H&E stained sections were scru-
tinized one more time. In histological analysis, in addition
to conventional grading and staging parameters, following
features were evaluated.

The sample size was determined using Epi Info version 7.2
software (15-17). Given that the incidence of appendiceal
NET in our country is 0.33% (5) and based on 2456 ap-
pendectomy cases diagnosed with “acute appendicitis” at
the hospital (the study population), a minimum of 6 patients
(95% ClI) with a diagnosis of appendiceal NET (the study
sample) was required based on the determined prevalence
value.

G-Power version 3.1.9.7 software was used (18). In the
study, 18 patients with appendiceal NET were identified.
According to the Chi-square analysis method, the B/a ratio
was 4 and the critical x? value was 7.36, resulting in a power
of 82.7%. Cohen’s guidelines specify that a scientific study
should have a minimum power of 80% (19), and thus, the
power of this study meets the criteria.

Cases who were diagnosed with Appendiceal Neuroendo-
crine Tumor were included in current study. Patient demo-
graphics, tumor diameter, tumor location (distal, proximal
and other), depth of invasion in terms of microanatomic lev-
els (such as muscularis mucosa, adipose tissue beneath
muscularis mucosa, invasion of muscular layer, invasion of
mesoappendix), tumor grade, LVI and perineural infiltration
(PNI) status and surgical margin status of appendectomy
cases diagnosed with NET were evaluated. In addition, ne-
crosis, growth pattern (diffuse infiltrative, pushing margins,
etc.), desmoplasia findings were examined. ANETs show-
ing adenocarcinoma features, goblet cell features, and
mixed features were not included in our study.

Cases diagnosed with NET were graded according to the
most up-to-date criteria for digestive system tumors pub-
lished by the World Health Organization in 2019 (8,15,16).
Classification of the depth of invasion and pathological
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staging (pT) of the tumors were made according to the 2017
TNM Cancer Staging System (American Joint Committee
on Cancer -AJCC, and European Neuroendocrine Tumor
Society - ENETS) (8,15) (Table 1).

Statistical Analyses

Parameters were listed with Microsoft Office Excel 2016
program. Data obtained from pathology reports were ana-
lyzed proportionally with Fisher’s exact test method. Statis-
tical analysis was performed with the software GraphPad
Prism v.8.0.2 (San Diego, CA). Value of p <0.05 was con-
sidered statistically significant.

RESULTS

In our investigation, a total of 2,456 appendectomy cases
were conducted under the initial diagnosis of “acute appen-
dicitis.” Among these cases, 18 (0.7%) were identified as
incidentally detected neuroendocrine tumors (aNETSs). Thir-

Figure 1: The tumor exhibited an invasive pattern (arrows).
Tumor invaded MAI (10x magnification,H&E stain).

teen cases (72.2%)of the tumor instances were in female
patients, while five cases (27.8%) were in male patients.

The average age of cases with tumors was 41 years (range:
11-61 years), and the mean tumor diameter was 6.8 mm
(range: 1-20 mm). Out of the tumors, 55.5% were situated
in the distal appendix, 5.5% in the proximal appendix, 5.5%
diffusely infiltrated the appendix, and 33.5% were located
in the distal-proximal junction of the appendix. One case
demonstrated diffuse involvement, while the others present-
ed as mass formations, and lumen obstruction was not ob-
served. All tumors exhibited invasive features (Figure 1,2).

Among the tumor cases, 22.3% were well-differentiated
NET grade-2, and the remaining 77.7% were well-differen-
tiated NET grade-1. The cases showed invasion to various
depths: 22.2% to submucosa (pT,), 22.2% to muscula-
ris propria (pT,), 33.4% to subserosa (pT,), and 22.2% to
mesoappendix (pT,) (Table 2). Four cases had associated
acute appendicitis, one had ulcerophlegmonous appendici-
tis, and another had gangrenous appendicitis. Periappen-
dicitis was observed in three cases, while fat necrosis was
noted in one case. The rest of the cases showed no signs
of acute inflammation. Tumor-free surgical margins were
observed in all cases, and only simple appendectomy was
performed without lymph node excision, resulting in patho-
logical staging alone.

Grade1 Grade 2

mKi67<3 mKi67>3

Figure 2: Ki 67 index (p<0.001) rates in different grades.

Table 1: ENETS Consensus Guidelines for Neuroendocrine Neoplasms of the Appendix (7)

<icm > cm-<2cm 2 cm and more
pT1 pT2 pT3

MAI <3mm invasion MAI >3mm invasion
+ Non of HRF (IHFs)*: Simple apendectomy - Non of HRF*: Simple apendectomy is enough. + Right-sided

is enough. Treatment finished.

+ Involvement of base or involvement of
surgical margin or one or more HRF: Ri-
ght-sided hemicolectomy including lymph
nodes.

Treatment finished.

+ One or more HRF: Right-sided hemicolectomy
including lymph nodes.

+ Involvement of base or involvement of surgical margin:
Right-sided hemicolectomy including lymph nodes.

hemicolectomy
including lymph
nodes.

(IHFs): High risk factor histological features: LVI, Grade 2.
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Both appendectomy and serosal margins were tumor-free
in all specimens. The Ki67 index varied, with 14 cases
showing less than 3%, one case with 3.0-4.0%, one case
with 4.0-5.0%, one case with 5.0-6.0%, and one case with
7-8% (Figure 1). Ki67 indices were significantly different be-
tween Grade-1 and 2 (p<0.001). The distribution of mitotic
numbers was <2 mitosis/2mm? in fifteen cases and 2-20
mitosis/2mm? in three cases. Mesoappendix invasion and
lymphovascular invasion (LVI) were observed in one pa-

Table 2: The gender, age distribution and pathological features
of the cases

Characteristics
Gender, n (%)

Values (n=18)

Female 12 (66.7)
Male 6 (33.3)
Age , n (%)
Pediatric 1(5.5)
Adult 17 (94.5) (STD: 50.9)

Tumor size , n (%)

<10 mm 14 (77.7)

10 -20 mm 4 (22.3)

>20 - <40 mm 0(0)
Tumor Location in the Appendix, n (%)

Distal 10 (55.5)

Proximal 1(5.5)

Distal-Proximal Junction 6 (33.5)

Diffuse 1(5.5)
Pathological feature of the tumor, n (%)

NET G1 14 (77.7)

NET G2 4 (22.3)
Tumor invasion depth, n (%)

Submucosa 4 (22.2)

Muscularis propria 4 (22.2)

Subserosa 6 (33.4)

Mesoapendix 4 (22.2)
Tumor pathological stage (pT) , n (%)

pTH1 8 (44.5)

pT2 0(0)

pT3 10 (55.5)

pT4 0 (0)
Lymphovascular invasion, n (%)

Present 1(5.5)

Absent 17 (94.5)
Perineural invasion, n (%)

Present 2(11.1)

Absent 16 (89.9)
Ki67 , n (%)

<3 14 (77.7)

=3 ve <20 4 (22.3)

tient with aNET Grade-2. Another case, with both perineural
invasion (PNI) and mesoappendix invasion, also exhibited
aNET Grade-2 features (Figure 3). Perineural infiltration
was identified in a case with grade-1 invasion into the sub-
serosa.

No significant correlation was found between tumor grade
and the depth of invasion in the tumor cases examined in
our study (p> 0.05). To date, the literature has not demon-
strated any clinically significant relationship in this regard.

Follow-up information was available for only one case with
Grade-2 features and microvascular invasion (MAI). No
additional surgical treatment was required, and the patient
survived at the 3-year follow-up without metastasis.

DISCUSSION

In our investigation, we identified invasive histological fea-
tures (MAI, LVI, PNI) in five cases. Among these cases,
MAI was present in four instances. Simultaneously, PNI
was observed in one of these cases, and LVI was noted
in another. Both of these cases exhibited Grade-2 features.
The remaining case, which displayed PNI, demonstrated
invasion into the subserosa and exhibited Grade-1 charac-
teristics. Notably, the tumor size in all cases with invasive
histological features was less than 2 cm.

In a seminal study by Kleiman et al, it was found that tumors
larger than 2 cm carry the same risk of metastatic disease
as tumors smaller than 2 cm, even if the latter exhibit angi-
oinvasiveness but not angioinvasion (9). The incidence of
lymphovascular invasion (LVI) was 11%, while the rate of

(gray arrow) (10x magnification,H&E stain).
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perineural invasion (PNI) was 5.5%. In a study by Grozin-
sky-Glasberg et al., they reported a LVI rate of 3.6% (20).
Kudas et al. also found the rate of LVI was 9%, and as in
our study, no tumor was observed in the surgical margins in
cases with tumors (16).

Subserosal invasion and mesoappendix invasion are an im-
portant element of staging in ANET cases (9). In our cases,
the incidence of invasion into the subserosa is higher com-
pared to other areas of invasion. Despite the tumors being
smaller than 2 cm in the conducted studies, the classifica-
tion of these patients’ tumors as pT3 is warranted due to the
depth of invasion (21).

ANETSs are difficult to detect in the preoperative examina-
tion due to the absence of specific findings. These tumors
are usually detected after pathological examination of the
appendix specimen(1). In our study, there was no preop-
erative suspicion of aNET in any of the cases. All of them
underwent appendectomy for acute appendicitis. The rate
of incidental aNET detected in our study (0.7%) is in line
with the literature (2,5,12,16,22,23) .

Our study has three limitations. Firstly, it is constrained by
its small scale, attributed to the limited number of cases.
Secondly, the clinical staging of patients was precluded, as
only simple appendectomy was conducted without lymph
node excision, resulting in the inclusion of solely pathologi-
cal staging in this study. The third limitation stems from the
unavailability of data for certain patients, as they undergo
treatment and follow-up in other hospitals.

Tumor cases were mostly female (66.7%) and considering
the rates, it is observed that the incidence of aNET is fe-
male and our results are similar to some studies in the lit-
erature (12,21,24) however, in some studies, slightly male
predominance is observed (2,5,16,22).

The mean age of incidental aNET cases is 41 years (11-61
years). This is in line with the age range in which aNETs
tend to (21,24-26). One case is pediatric (11 years).

The mean tumor diameter in our cases was 6.8 mm (1-20
mm). In the study of Roggo et al., the tumor was 1 cm in
diameter in most of the cases (24). In the study of Kudas et
al., tumor size was =15 mm in 17% of cases and 20 mm in
9% of cases (16).

Tumor localization was mostly found in the distal appendix
in our study and is in line with the literature (3,16,21,22,24).

While NET (G1-G3) tends to be seen more frequently in the
literature, neuroendocrine carcinoma (NEC) is less com-
mon (27-29). The Ki67 proliferation index of tumor cases
was found to be <3% (77.8%) in the majority of our cases,
and the number of mitosis was <2 mitoses /2mm? (83.3%).
NEC was not observed in any of our cases, only NET G1
and G2 tumors were observed, partially similar to the litera-

ture (28,30). A higher Ki-67 has been shown to predict more
aggressive biological behavior, so more metastatic behav-
ior can be expected in a study (31).

In the guide published by the National Comprehensive
Cancer Network in 2017 based on aNET cases, precise cri-
teria were not specified in the follow-up of tumors smaller
than 2 cm (4). In our study, the largest tumor size was 2
cm. Surgical margins of all cases were tumor-free and all
but one case were tumors smaller than 2 cm. Subsequent-
ly, right hemicolectomy was not performed in these cases.
Follow-up information was available for only one case with
Grade-2 features and MAI, no additional surgical treatment
was required, and he has survived at 3-year follow-up with
no metastasis.

Our findings show significant limitations in terms of patient
follow-up and additional surgical procedures. For instance,
a number of cases were lost during follow-up. Despite ex-
tensive research, there remains a lack of consensus in the
literature concerning the necessity of supplementary sur-
geries or clinical monitoring for patients with IHFs.

The relationship between stage and gender was not statisti-
cally significant (p> 0.05). One study showed that male pa-
tients had a higher risk of having metastatic disease (9), but
in our study, information metastasic disease was available
for only one patient who met this criterion.

In summary, the occurrence of aNET in this study aligns
with existing literature. Additionally, our findings indicate
excellent disease-free survival (100%) over an average fol-
low-up period of 48 months. Our results suggest that aNETs
may manifest invasive characteristics, posing a metastatic
risk, even when classified as low grade. Despite lympho-
vascular invasion (LVI) and perineural invasion (PNI) not
being encompassed in aNET staging, they emerge as cru-
cial factors influencing the disease trajectory. Some studies
advocate for right hemicolectomy, particularly in cases with
LVI, even when the tumor size is less than 2 cm.

The literature lacks consensus on the advisability of per-
forming completion right hemicolectomy in patients exhib-
iting invasive histological features. We believe it prudent to
maintain regular follow-up intervals for these individuals.
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ABSTRACT

Aim: Predicting the mortality risk of pneumonia patients in the intensive care unit is an important step in the treatment process. A number
of scoring systems have been developed to assess the severity of patients and predict prognosis. The aim of this study was to determine
the risk factors predicting mortality and mortality score values of pneumonia patients in intensive care unit in clinical prognostic evaluation.
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Material and Methods: It was a single-center and retrospective study. Mechanical ventilation, hemodialysis requirement, inotrope support,
chest tube insertion, duration of intensive care unit stay, length of hospital stay, and 6-month mortality rates were recorded. SOFA, APACHE
Il and PSI, CURB-65 and I-ROAD scores were calculated. Procalcitonin, C-reactive protein, albumin, creatinine, urea and lactate values
were evaluated by scoring.

Results: Of the 143 patients, 94 (65.7%) were discharged (Group 1: survivors), while 49 (34.2%) died (Group 2: exitus). Urea and lactate
showed a stronger correlation with mortality (p<0.001), while creatinine showed a weaker correlation (p=0.011). CURB-65 and PSI
demonstrated a strong association with mortality (p<0.001), while I-ROAD supported this association more weakly (p=0.046). SOFA and
APACHE Il did not show a significant association with mortality (p>0.05). Patients receiving inotropic support had a significantly higher risk
of mortality (p<0.001), however, chest tube placement and hemodialysis did not have a statistically significant impact on mortality (p=0.943
and p=0.297, respectively).

Conclusion: Receiving inotropic support, high urea, creatinine and lactate levels during hospitalization were found to be risk factors for
predicting pneumonia mortality in intensive care unit patients. PSI and CURB-65 may be guiding in the prediction of mortality and selection
of critical patients.

Keywords: Pneumonia, intensive care, mortality, scoring

GRAFIKSEL OZET

Yogun bakim hastalarinda pnémoni mortalitesini
ongormede belirleyici faktorler olarak inotropik
Klinikte prognostik degerlendirmede
yogun bakimda pnomoni hastalarinin
mortaliteyi ongoren risk faktorleri ve
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0z

Amac: Yogun bakim Uinitesinde pnémoni hastalarinin mortalite riskinin 6ngérilmesi tedavi stirecinde 6nemli bir adimdir. Hastalarin ciddiyetini
degerlendirmek ve prognozu tahmin etmek igin bir dizi skorlama sistemi gelistirilmistir. Klinikte prognostik degerlendirmede yogun bakimda
pnémoni hastalarinin mortaliteyi dngdren risk faktdrleri ve mortalite skor degerlerini tespit etmek amaglanmistir.

Gerec ve Yontemler: Tek merkezli ve retrospektif bir calismadir. Hastalarin mekanik ventilasyon, hemodiyaliz ihtiyaci, inotrop destegi,
gogus tupu takilmasi, yogun bakimda yatis suresi, hastanede kalis suresi, 6 aylik mortalite oranlari kaydedildi. SOFA, APACHE Il ve PSI,
CURB-65 ve I-ROAD skoru hesaplandi. Prokalsitonin, C-reaktif protein, albiimin, kreatinin, tre ve laktat degeri skorlamalarla degerlendirildi.

Bulgular: 143 hastanin 94’u (%65,7) taburcu olurken (Grup 1: yasayanlar), 49’u (%34,2) hayatini kaybetti (Grup 2: Yasamini kaybedenler).
Ure ve laktat motalite ile daha gliclii korelasyon gésterirken (p<0,001), kreatinin daha zayif korelasyon géstermistir (p=0,011). CURB-65 ve
PSI mortalite ile guicli bir iliski gosterirken (p<0,001), I-ROAD bu iligkiyi zayif desteklemistir (p=0,046). SOFA (0,261) ve APACHE Il (0,211)
anlamli iliski tespit edilmedi (p>0,05). inotrop destegi alan hastalarda mortalite riski anlamli 6lciide yiksekti (p<0,001), ancak gogis tlipl ve
hemodiyaliz uygulamalarinin mortalite Gzerine etkisi istatistiksel olarak anlamli bulunmadi (sirasiyla p=0,943 ve p=0,297).

Sonugc: Yogun bakim hastalarinda pnémoni mortalitesini dngérmede belirleyici faktérler olarak inotropik destek almak, hastanede yatis
sirasinda Ure, kreatinin ve laktat diizeylerinin yUksekligi risk faktorleri olarak bulunmustur. PSI ve CURB-65 mortalitenin éngérilmesinde ve
kritik hasta secimlerinde yol gosterici olabilir.

Anahtar Soézciikler: Pnémoni, yogun bakim, mortalite, skorlama
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INTRODUCTION

Assessing the mortality risk of pneumonia patients in the
intensive care unit (ICU) is essential for guiding treatment
decisions. Different scoring systems are used to predict the
severity of the disease and treatment outcome in the indica-
tions for hospitalization and treatment selection. Pneumonia
is an inflammatory disease with high mortality and morbidity
due to infections in the lung parenchym. It is known that
hospitalized cases have a mortality rate of 12% and cases
requiring intensive care support have a mortality rate of up
to 40%, and this rate increases if initial treatment is delayed
(1). Appropriate symptoms, physical examination findings
and infiltrates on lung radiograms are considered sufficient
for the diagnosis. However, there are often difficulties in
identifying the responsible microorganism, so it is often not
possible to identify the agent. (2). The critical decision to
be taken after the diagnosis of pneumonia is made is to de-
termine the place where the patient will be treated and the
antibiotics to be used. If this decision is made correctly, it
directly affects the patient’s prognosis. Appropriate antibiot-
ic selection and timely initiation of treatment play a decisive
role in the patient’s prognosis, but 6-15% of cases with no
response despite appropriate empirical antibiotic selection
have also been reported. Mortality is significantly higher in
cases where treatment is not administered (3,4).

Pneumonia scoring systems provide guidance in establish-
ing the diagnosis, determining the severity, indicating the
need for hospitalization, and determining the appropriate
treatment protocol. In this way, the urgency of the patients
is better understood and their treatment is initiated by hospi-
talization in the appropriate unit. Scoring systems evaluate
the effectiveness of treatment by monitoring parameters
such as the patient’s mental status, respiratory function,
blood gas values and fever, and others. This process helps
to determine the point at which the patient is suitable for
discharge and to identify possible complications in advance.

Various scoring systems exist for assessing the severity
of disease severity and predict prognosis in pneumonia
patients followed up in the intensive care unit. The most
commonly used of these scoring systems are Sequential
Organ Failure Assessment Score (SOFA), Acute Physiolo-
gy Assessment and Chronic Health Evaluation (APACHE)
Il and “Pneumonia Severity Index (PSI), CURB-65 Scoring,
(Confusion, Urea, Respiratory rate, Blood pressure, Age)
and I-ROAD score (5). Considering their clinical applicabil-
ity and reliability, we aim to help us understand the role of
these scores in the prognostic evaluation of patients. The
aim of this study was to compare the mortality prediction
rates of the calculated scores and to determine the risk fac-
tors in patients admitted to the intensive care unit with the
diagnosis of pneumonia.

MATERIALS and METHODS

Ethical Approval

The study was conducted by retrospectively reviewing the
files of patients who were hospitalized and treated with a
diagnosis of pneumonia between 2021 and 2023 in the ter-
tiary Anesthesia and Reanimation ICU of Elazig Fethi Sekin
City Hospital. The study was approved by the Ethics Com-
mittee of Firat University (protocol number 2024/09-33) and
was conducted in accordance with the principles of the Dec-
laration of Helsinki.

Study Design

Our study was conducted as a single-center, retrospective
analysis using data obtained through the hospital’s data
processing module for the calculation of scores. Study
participants were categorized into two groups according
to survival outcomes: survivors (Group 1) and non-survi-
vors (Group 2). Demographic data of patients (such as age,
weight, height, body mass index, alcohol and smoking ad-
diction, etc.), comorbidities, physical examination findings,
chest radiographs, routine laboratory tests, arterial blood
gas analysis and culture results were obtained by retro-
spectively reviewing the ICU follow-up chart and patient
files. Duration of mechanical ventilator support, duration of
antibiotherapy, hemodialysis, inotropic support, chest tube
insertion, duration of intensive care unit stay, duration of
hospital stay and 6-month mortality rates were determined
by analyzing the records.

The study included patients diagnosed with pneumonia
according to the 2021 consensus report on pneumonia di-
agnosis and treatment from the Turkish Thoracic Society
(5). SOFA, APACHE II, PSI, CURB-65, and I-ROAD scores
were calculated for each patient. Standardization was en-
sured by calculating scores using the results of laboratory
tests, culture results, and radiological imaging from the time
of the initial pneumonia diagnosis.

Laboratory Measurements

Procalcitonin (PCT), C-reactive protein (CRP) and bio-
chemical parameters such as albumin, lactate, creatinine,
urea were evaluated together with scoring.

Exclusion Criteria

Patients receiving chemotherapy or radiotherapy for ma-
lignancy, patients with active tuberculosis and obstructive
pneumonia were excluded. Patients under 18 years of age,
patients with severe systemic diseases such as renal or
cardiac failure, pregnant women, patients whose diagnosis
changed after further evaluation and patients with deficient
follow-up were excluded.

Med ] West Black Sea 2024;8(3): 299-306
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Statistical Analysis

The data were uploaded to the SPSS (IBM, SPSS Statis-
tics version 22) program for the analysis of the study, and
descriptive statistics were determined for each variable. De-
scriptive statistics of the study were presented as mean =
standard deviation when necessary for quantitative varia-
bles, and as median (minimum-maximum) when required.
Frequency and percentage (n(%)) were provided for quali-
tative variables. The Comparison of two independent quan-
titative variables was performed by Mann-Whitney U test.
The comparison of two independent qualitative variables
was performed with Fisher Chi-Square test. Data distribu-
tion was evaluated by the Kolmogorov-Simirnov test. The
significance level (p) was accepted as 0.05.

RESULTS

A total of 143 patients (69 females; 74 males) aged be-
tween 27 and 96 years who were hospitalized with a diag-
nosis of pneumonia in the ICU within a 1-year period were
included in the study. Of the total, 94 patients (65.7%) were
discharged and the remaining 49 patients (34.2%) died.
The mean age was 70.60+12.44 (27-96) in Group 1 and
69.80+13.52 (28-94) in Group 2. There were no statistical-

ly significant differences observed in terms of demograph-
ic data, including gender, age, weight, height, BMI (Body
Mass Index), and smoking usage between the two groups
(p>0.05). The demographic characteristics of patients, in-
cluding gender, age, weight, height, BMI values, and smok-
ing usage, are presented in Table 1. Comorbid conditions of
patients included in the study: HT (48.9%), COPD (31.9%),
DM (22.3%), CAD (28.7%), CRF (23.4%), LVH (26.6%) in
Group 1 ; HT (49%), COPD (26.5%), DM (26.5%), CAD
(28.6%), CRF (26.5%), LVH (22.4%) in Group 2. The dis-
tribution of other comorbid disease conditions according to
the groups are presented in Table 2. Hypertension (48.9%)
was more common comorbidity in the both groups. The in-
tensive care unit stay was found to be 9.05+4.22 days for
survivors and 8.63+4.59 days for non-survivors (p=0.319)
(Table 1).

The biochemical parameters of patients (urea, creatinine,
albumin), arterial blood gas analysis (lactate), and infection
parameters (WBC, CRP, procalcitonin) values were com-
pared between two groups. Non-survivors exhibited signif-
icantly elevated urea and lactate levels compared to survi-
vors with a high degree of statistical compatibility (p<0.001),
and they were statistically associated with mortality predic-

Table 1. Comparison of demographic and clinical characteristics of the groups

Variables Group-1 (n=94) Group-2 (n=49) p value
Age (years) 70.60 (27-96) 69.8 (28-94) 0.868
Sex (Male/Female) 48/46 (51.1-48.9) 26/23 (53.1-46.9) 0.724
BMIi (kg/cm?) 23.1 (20-29) 22.97 (21-26) 0.321
Smoking (Yes/No) 32/62 (34/66) 16/33 (32.7/67.3) 0.842
Duration of ICU stay (days) 9.05 (20-26) 8.63 (21-26) 0.319
Duration of hospital stay (days) 12.56 (6-28) 12.93 (6-28) 0.956
Duration of mechanical ventilator support (days) 2.44 (0-17) 2.42 (3-21) 0.949
Duration of antibiotherapy (days) 6.38 (3-12) 5.97 (3-12) 0.245
Inflammatory and biochemical parameters
CRP (mg/dL) 66.85 (6-258) 71.15 (15-211) 0.349
Procalsitonin (mcg/L) 0.87 (0-5.27) 0.50 (0.02-2.56) 0.24
WBC (x10° L) 15.47 (4.10-36.9) 14.53 (4.12-30) 0.395
Urea (mg/dL) 55.53 (17-259) 75.59 (23-155) <0.001
Creatinine (mg/dL) 1.23 (0-4.8) 1.62 (0.63-4.8) 0.011
Albumin (g/dL) 26.71 (14-39) 25.53 (20-33) 0.085
Lactat (mmol/L, median (minimum-maximum) 2.05 (0.6-9.9) 2.6 (1.2-4.60) <0.001
Scores,median (minimum-maximum)
SOFA 9.39 (2-21) 9.83 (5-15) 0.261
APACHE?2 45.57 (18-89) 49.26 (24-84) 0.211
PSI 3.68 (3-5) 4.48 (3-5) <0.001
CURB65 3.81(3-5) 4.44 (3-5) <0.001
I-ROAD-a/b/c 10/51/33(10.63/54.25/35.10) 1/22/26(2.04/44.89/53.06) 0.046
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tion. Creatinine levels showed less compatibility, but were
observed to be statistically elevated (p=0.011).

Pneumonia Severity Index, CURB-65 SOFA, APACHE I
and I-ROAD scores of patients were recorded at admission.
When the effectiveness of the CURB-65 and PSI scores in
determining pneumonia mortality was compared between
the groups, CURB-65 and PSI scores were found to have
a very good level of agreement and were statistically signif-
icant (p<0.001). The mean value of CURB-65 in Group 2
was 3.81+0.74, while the mean value of PS| was 3.68+0.67.

I-ROAD scoring was statistically significant (p=0.046), but
had less agreement than CURB-65 and PSI. When SOFA
and APACHE Il scores were compared between groups, no
significant difference was found (p>0.05) (Table 1). When
the effectiveness of the CURB-65 and PSI scores in de-
termining pneumonia mortality was compared between the
groups, CURB-65 and PSI scores were found to have a
very good level of agreement and were statistically signif-
icant (p<0.001).

It was found that there was a significant difference between
the groups in the patients receiving inotropic support. In
Group 2, 69.4% (n=34) of the patients received inotrop-
ic support, whereas this rate was 39.4% (n=37) in Group
1 . Those with chest tubes and those with hemodialysis
treatment have no significant values in mortality prediction
(p=0.943, p=0.297) (Table 2).

DISCUSSION

Evaluation, diagnosis and early treatment of pneumonia
patients are important in terms of prognosis. Approximately
1.9% of hospital admission consist of pneumonia patients
and 1.5% have a mortal course (6). When reviewing the
health statistics of our country in the year 2004, it was
found that pneumonia-related deaths ranged from 1% to
60%, especially with higher mortality rates (10.3%-60%)

among pneumonia patients treated in hospitals (7). Pneu-
monia scoring systems provide guidance in establishing the
diagnosis, determining the severity, indicating the need for
hospitalization, and determining the appropriate treatment
protocol.

Pneumonia Severity Index is a commonly used index cal-
culated based on twenty variables (demographic, clinical
and laboratory findings) and recommended for use in treat-
ment guidelines (8). It is mainly guiding in deciding the unit
where the patient will be treated according to the mortality
risk (9, 10). It is a prognostic model used to predict the 30-
day mortality rate by dividing pneumonia patients into five
groups according to their mortality risk. Metlay et al. empha-
sized that PSl is a safe and effective guide in the follow-up
of patients (11). In this way, it has been shown to reduce
hospitalization rates, the cost of treatment of inpatients
and the risk of hospital-acquired complications. Validation
studies have demonstrated that PSI is more effective at
distinguishing between patients with different mortality risks
and prognosis compared to CURB-65, but its use is difficult
and impractical. Confusion, Urea, Respiratory rate, Blood
pressure, Age-65 is a scoring system defined to differenti-
ate high-risk patients and is practically applicable in primary
care. In our country, for guiding physicians, the Turkish Tho-
racic Society recommends an algorithm for the approach
and treatment protocol of pneumonia patients in steps us-
ing PSI and CURB-65 scoring in the Diagnosis and Treat-
ment Consensus Report on Pneumonia Developed in the
Community in Adults. Many studies have been published
with various results regarding the effectiveness of mortality
prediction. ilhan et al. compared PSI and CURB-65 scores
for hospitalization and discharge in community-acquired
pneumonia patients presenting to the emergency depart-
ment (12). Both scores indicated a significant concordance
in terms of the necessity for hospitalization in the 109 cases
(p<0.001). When A-DROP (13), PSI and CURB-65 scores

Table 2. Distribution of the comorbidities and the clinic conditions between the groups

Group Survivor (n=94)

Group Mortal (n=49)

n (%) n (%)
Hypertension 46 (48.9) 24 (48.97) 0.641
Chronic Obstructive Pulmonary Disease 30 (31.9) 13 (26.53) 0.122
Diabetes Mellitus 21 (22.34) 13 (26.53) 0.578
Coronary Artery Disease 27 (28.7) 14 (28.57) 0.342
Chronic Renal Failure 22 (23.4) 13 (26.53) 0.122
Cerebrovascular Disease 25 (26.5) 11 (22.44) 0.189
Hemodialysis 23 (24.5) 16 (32.7) 0.297
Inotropic support 37 (39.4) 34 (69.4) <0.001*
Chest tube insertion 8 (8.5) 4 (8.2) 0.943
Group-1 : Survivors of pneumonia patients, Group-2: Non-survivors of pneumonia patients, n: Number of the patients, p< 0,05.
Med ] West Black Sea 2024;8(3): 299-306 303



Bayindir S and Karatepe U

were compared in terms of predicting mortality in commu-
nity-acquired pneumonia cases, AUC 0.772 (95% CI 0.666-
0.878, p<0.001) was found to be similar in 30-day mortality
prediction. It was emphasized that it is a useful option for
mortality prediction. Zhang et al, 1902 of a total of 2841 pa-
tients diagnosed with pneumonia admitted to the emergen-
cy department for two years were included in the study. The
30-day mortality rate for patients was 15.7%, with an ICU
admission rate of 5.8%, and a hospital stay duration of 4
days, with an interquartile range (IQR) between 2-8 days.
The PSI group (class I-lll) included 42.6% of the patients
with a mortality rate of 1.9%; CURB-65 (score 0-1) included
more patients (52.0%) with a significantly higher mortality
rate (7.3%, p<0.001) (14). However, in a study conducted
in Korea between 2009 and 2011 in 883 patients for 30-
day mortality prediction, it was emphasized that the PSI
was better than the CURB-65 for critically ill patients and
these variations should be taken into consideration when
using it (15). In our study, the mean value of CURB-65was
3.81+0.74, while the mean value of PS| was 3.68+0.67 in
Group-2. The statistical data we obtained showed that PSI
and CURB-65 scoring were highly significant in determining
the mortality of pneumonia patients in intergroup compari-
son (p<0.001) (Table 1).

Infectious Diseases Society of America/ American Tho-
racic Society 2007 consensus report (IDSA/ATS 2007) in-
cludes two major and nine minor criteria to identify cases
of pneumonia requiring ICU. A 2011 meta-analysis of 1062
pneumonia patients reported that the IDSA/ATS 2007 cri-
teria were the best discriminative scoring system to identify
severe pneumonia, with a sensitivity of 65%. These crite-
ria were found to be effective in predicting 30-day mortali-
ty and demonstrated similar efficacy to PSI and CURB-65.
In univariate analysis, each of the nine minor criteria was
associated with an increased risk of septic shock requiring
mechanical ventilation or vasopressor support and 30-day
mortality (16). IDSA/ATS updated guidelines (2016) stated
that mortality will decrease when the decision to start antibi-
otherapy is based on clinical criteria. Li et al., in a prospec-
tive two-center cohort study (n=385), found that 38.6% mor-
tality increased in patients with PaO2/FiO2 < 250 mmHg,
confusion and uremia in pneumonia patients (p<0.001). It
was reported that these three predictive findings were pos-
itively associated with organ failure assessment scores at
72 hours, longer hospital stay and higher costs. In our study,
urea, one of the biochemical parameters, was found to be
75.59 mg/dL in Group-2 and was statistically significantly
higher in patients with pneumonia who died compared to
those who survived (p<0.001). Creatinine was statistically
significant at an acceptable level (p=0.011) (17). In a study
by Phua et al., the predictive value of IDSA/ATS minor cri-
teria for pneumonia severity was evaluated (18). The study
found that the minor criteria were more specific than PSI

and more sensitive than CURB-65 in predicting both hos-
pital mortality and the need for ICU admission in patients
with pneumonia who did not require immediate critical care
interventions. These findings suggest that the IDSA/ATS
minor criteria can be a useful tool for risk assessment and
clinical decision-making in pneumonia patients.Our study
demonstrated a significant association between inotropic
support and mortality. This result indicates that patients
who required inotropic therapy had a higher risk of death.
Of the deceased patients, 69.4% received inotropic therapy,
while 39.4% of the survivors did.

The I-ROAD scoring system, was established by the Jap-
anese Respiratory Society in 2009, and uses lung radio-
graphs and CRP values to determine disease severity. The
system categorizes patients into three groups: Group A
(Mild), Group B (Moderate), and Group C (Severe). This
classification determines mortality risks at rates of 12.1%,
24.9%, and 40.9%, respectively, and is used for progno-
sis (19). Ito et al. compared 30-day mortality prospectively
in community-acquired and hospital-acquired pneumo-
nia patients using scoring systems such as PSI, A-DROP,
(IDSA)/ATS, and I-ROAD. They found that, except for PSI
and I-ROAD, the predictive abilities of other scoring sys-
tems for mortality were significantly low. They highlighted
PSI (0.717, 95% confidence interval 0.673-0.761) as the
most useful pneumonia severity score among the evaluat-
ed ones (20). In a study conducted to validate prognostic
prediction scores for severe pneumonia in elderly patients
and to compare the risk factors associated with in-hospi-
tal mortality of severe pneumonia, 160 patients aged =80
years were retrospectively analyzed over 6 years. Pneu-
monia severity was assessed using CURB-65, PSI, SOFA,
A-DROP, I-ROAD, UBMo index, SOAR score and lactate.
Chronic lung disease, mechanical ventilation, hemodialysis
and albumin were shown to be associated with in-hospital
mortality (25%) of pneumonia. The study found that in pre-
dicting mortality, the SOFA score and lactate values were
more correlated than CURB-65, PSI, A-DROP, I-ROAD,
UBMo index, and SOAR score (21). Our study demonstrat-
ed a strong correlation between mortality and lactate levels
as measured by blood gas analysis (p<0.001). This result
suggests that lactate is a crucial biomarker for predicting
mortality. Conversely, no statistically significant correlation
was found between SOFA score and mortality (p=0.261).

SOFA (Sequential Organ Failure Assessment) and APACHE
Il (Acute Physiology Assessment and Chronic Health Eval-
uation Il) are commonly used to predict patient outcomes in
the ICU (1). A study by Kaymak et al. analyzed 4188 ICU
patients in Turkey, revealing a 46.3% mortality rate, higher
than the APACHE Il predicted rate of 37.2% (22). The stand-
ardized mortality ratio was 1.28, indicating a greater risk of
death than expected. This variation in outcomes across
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ICUs highlights the importance of considering factors like
comorbid conditions, mechanical ventilation rates, and ad-
vanced age when assessing patient risk. Two-center study
conducted in Spain, the capacity of clinical scoring tests to
predict community-acquired pneumonia was calculated us-
ing artificial intelligence. As a result, SeF-ML demonstrated
significantly higher predictive power for 30-day mortality
than CURB-65 and qSOFA, while the AUC values for PSI
and SOFA, although high, were not statistically significant
(23). We investigated the relationship between APACHE I
and SOFA scores, which are frequently used in critically ill
patients, and mortality. No significant correlation was found
between these scores and mortality. While numerical dif-
ferences were observed between groups requiring invasive
treatments like chest tube and hemodialysis, these differ-
ences did not reach statistical significance.

Among the methodological limitations of this study is its sin-
gle-center, retrospective design. Although the sample size
decreased due to missing data, the results obtained were
consistent with previous studies and robust in terms of iden-
tifying factors predicting the need for intensive care.

This study aims to identify determinants in predicting pneu-
monia mortality among patients admitted to the ICU. The
receipt of inotropic support, elevated levels of urea, creati-
nine, and lactate during hospitalization have been identified
as risk factors for mortality in this patient group. PSI and
CURB-65 scoring systems can be utilized as guiding tools
in predicting mortality and making critical patient selections.
Computer-aided scoring provided by hospital information
systems should be regularly employed and continuously
improved for enhanced prediction and decision-making
support.
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GRAPHICAL ABSTRACT

*With painless birth, the pregnant woman experiences the labor process very comfortably.

Summary
Epidural analgesia is the most commonly preferred analgesia method for labour pain management. Our purpose is
to examine the effects of epidural analgesia on the mother, fetus, and the labour process in this study.

Study Design / \
Results 4;‘\\
*Retrospecﬂve . Maternal and
*Monocem”c fetal side effects Conclusion
*A state hospital * Return to caeserian
section This method dramatically
reduces both the pain and
Study Protocol stress of the mother and
01.01.2017 and 31.12.2017 in the . . . increases labour comfort, and
delivery room of Maternity and * Patient Satisfaction we recommend it to all eligible
Pediatric Hospital. / pregnant women for a painless
vaginal delivery.
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ABSTRACT

Aim: Epidural analgesia is the most commonly preferred analgesia method for labour pain management. Our purpose is to examine the
effects of epidural analgesia on the mother, fetus, and the labour process in this study.

Material and Methods: The files of pregnant women undergoing epidural analgesia for labour between January and December 2017
were examined retrospectively. Demographic data, hemodynamic parameters, duration of labour stages, rates of conversion to caesarean
section, visual analogue scale (VAS) scores before and after epidural, APGAR score, maternal and fetal side effects, and satisfaction of
pregnant women were evaluated.
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Results: It was seen that VAS scores were 2-3 with our painless labor analgesia protocol, caesarean rate was 2% among 153 labourers, the
hypotension rate was 3.9% as a material side effect, the pregnancy satisfaction rate and the rate of requesting another epidural were 85.6%,
and the 1st- and 5th-minute APGAR scores were 9-10 without any adverse effects.

Conclusion: Epidural analgesia is a method that should be applied with a multi-disciplinary approach by experienced practitioners and
obstetricians. This method dramatically reduces both the pain and stress of the mother and increases labour comfort, and we recommend it
to all eligible pregnant women for a painless vaginal delivery.

Keywords: Epidural analgesia, painless delivery, pregnant satisfaction

GRAFIKSEL OZET

* Agrisiz dogumla gebe dogum surecini oldukca rahat bir sekilde gegirir.

Ozet
Epidural analjezi, dogum agrisi yénetiminde en sik tercih edilen analjezi ydéntemidir. Amacimiz bu galismada
epidural analjezinin anne, fetis ve dogum sureci Uzerindeki etkilerini incelemektir.

Calisma Tasarimi / Bulgular \ N\
* Retrospektif . i é‘
Anne ve bebege yan etki
M trik -
* onosentrt Sezaryana déniis G
* Devlet Hastanesi Bu yéntem hem annenin
Hasta memnuniyeti agnisini ve stresini dnemli
. olgiide azaltiyor, hem de
Galigma Protokol(l dogum konforunu artiriyor ve
01.01.2017 ve 31.12.2017 tarihlerinde agnisiz bir vajinal dogum igin
Kadin Dogum ve Gocuk Hastanesi K J uygun olan tiim gebelere
dogumhanesinde. oneriyoruz.
P P Keziban Bollucuoglu Bollucuoglu K,Kéksal BG. Vajinal dogum....
Bati Karadeniz Tip Dergisi Bengii Giilhan Koksal Vo 1 of West Black Sea.

0z
Amagc: Epidural analjezi dogum agrisi kontroliinde en ¢ok uygulanan analjezi yéntemidir. Amacimiz; epidural analjezinin anne-fetus ve
dogum eylemi Uzerine etkisini arastirmaktir.

Gerec ve Yontemler: 2017 yilinda (Ocak- Aralik) arasinda dogum icin epidural analjezi uygulanan gebelerin dosyalari retrospektif olarak
incelendi. Gebelerin demografik verileri, hemodinamik parametreleri, dogum evrelerinin sireleri, sezeryana donls oranlari, epidural éncesi
ve sonrasi vizuel analog skala (VAS) degerleri, APGAR skoru, maternal ve fetal yan etkiler, gebelerin memnuniyeti degerlendirildi.
Bulgular: Agrisiz dogum analjezi protokolimiz ile  VAS degerlerinin 2-3 oldugu , 153 gebeden sezaryana déniis oraninin %2 oldugu,
maternal yan etki olarak hipotansiyon % 3,9 oraninda gérildigu, gebe memnuniyet oraninin ve tekrar epidural tercih etme oraninin %85,6,
1. ve 5. dak. APGAR skorunun da 9-10 oldugu, olumsuz bir etkisi olmadigi gérildu.

Sonug: Epidural analjezi; tecrlbeli uygulayicilarla kadin dogum doktoru ile isbirligi icerisinde multidisipliner yaklasiimasi gereken bir
mudahaledir. Annenin yasadigi agri ile beraber stresini de bilylik oranda azaltarak dogumun konforunu da artiran bu yéntemi agrisiz vajinal
dogum icin uygun tim gebelere éneriyoruz.

Anahtar Sozciikler: Agrisiz dogum, epidural analjezi, gebe memnuniyeti

INTRODUCTION commonly used labor analgesia technique (1). While epi-

dural analgesia is safe and effective during labour, it is also
Labor pain is one of the most severe pains identified so far.  noted that there is no increase in the to caesarean section
Today, one of the regional techniques among pharmacolog- ratio (2). Epidural analgesia is applied safely at any stage of
ical methods, the epidural analgesia method, is the most the labor process, including the second phase.
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During the labor, uterus contraction and cervical dilatation
stimulate nociceptive afferent fibers extending to T10-L1
spinal cord neurons and cause visceral pain. While the
fetus travels upside-down, it stretches the perineum and
vagina, and pain fibres are activated through the pudendal
nerve and spinal cord roots S2-4 (3,4). To optimize pain
management during epidural analgesia, local anesthetics
with low concentration, opioids, and other adjuvants are
applied via the epidural catheter. Each clinic has its specif-
ic epidural analgesia protocols. Inserting the needle might
cause short-term local pain that might last a couple of days
in the area (5). Other potential side effects include hypo-
tension, itchiness, nausea-vomiting, urinary retention, fever,
and shaking.

Epidural analgesia is applied in many different ways and
doses. The most commonly preferred one is the combina-
tion of low-dose bupivacaine and fentanyl. In the meta-anal-
ysis of nine randomized controlled studies, it is stated that
the optimal method to proceed with epidural labour analge-
sia is continuous epidural analgesia accompanied by inter-
mittent bolus doses (6). It ensures a basic analgesia level,
independent of patient participation, and allows a personal-
ized approach that includes the versatility of pain perception
among women, the stage and advancement of labour, and
the differences in patient participation.

In our study, we aimed to investigate the effects of epidural
analgesia applied for painless vaginal delivery on mother,
fetus and labour.

MATERIALS and METHODS

Study Design

This study was conducted retrospectively by including
pregnant women who underwent epidural analgesia be-
tween 01.01.2017 and 31.12.2017 in the delivery room of
Maternity and Pediatric Hospital. Pregnant women with a
hematological disease and trauma history, fetal and placen-
tal anomalies, and obstetric complications (preeclampsia,
diabetes mellitus, decollement placenta, and intrauterine
growth restriction) and emergency deliveries are exclud-
ed from the study. Medical records, laboratory and archive
data were retrospectively evaluated by accessing the data
processing automation system.

Procedure

Fetal heart rate (FHR) reactivity is monitored by the obstet-
ric team after the pregnant women scheduled for elective
delivery are admitted to the delivery room. The pregnant
whose cervical dilatation exceeds 4cm during active labor
and whose cervical effacement is happening between 50
and 70% is informed about epidural analgesia, and her
consent is taken. The standard monitorization defined by
the American Society of Anesthesiologists (ASA) is ap-

plied. maternal heart rate (MHR), mean arterial pressure
(MAB), oxygen saturation (SpO,), and respiratory rate are
recorded. After the pregnant woman is given 10 ml/kg iso-
tonic sodium chloride within 30 minutes, a catheter is in-
serted into the epidural space in the sitting or left lateral
position. After catheter insertion, pain is determined using
a visual analog scale (VAS) score; if the VAS is higher
than 3, analgesic solution 10 ml (bupivacaine 0.5% 2 ml,
fentanil 100 mcg, sodium chloride 6 ml 0.9%) is adminis-
tered as a bolus through a epidural catheter and repeated
intermittently (Figure 1). During the labour process, several
tests and evaluations are conducted to monitor the mother
and baby’s health. These include the VAS score, Bromage
scale for motor block, and Pinprick test for sensory block
before and 15 minutes after epidural analgesia. The fetal
heart rate (FHR) and uterine contractions are monitored
through a cardiotocograph. Additionally, the mother’s heart
rate (MHR), mean arterial pressure (MAP), and any side ef-
fects are evaluated every 15 minutes after the first epidural
dose. Other important details that are recorded include the
mode of delivery, duration of the first and second stages of
labour, birth weight, and APGAR scores at 1 and 5 minutes
after birth. The degree of difficulty in inserting the epidural
catheter, number of attempts made, and insertion site are
also evaluated and ranked on a scale of 0 to 3 (0: easy, 1:
moderate, 2: difficult, 3: very difficult). After the catheter is
removed, the patient’s satisfaction with the epidural analge-
sia is assessed on a scale of 1 to 4 (1: very satisfied, 2: sat-
isfied, 3: undecided, 4: not satisfied). If the patient becomes
pregnant again, they will be asked whether they would pre-
fer to have epidural analgesia again.

According to the painless delivery protocol mentioned above,
epidural analgesia was applied to pregnant women whose
cervical dilatation exceeded 4 cm. After starting epidural
analgesia, MHR, MAP, respiratory rate, FHR, VAS score,

Figure 1. Epidural catheter application to pregnant women.
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motor block level, sensory block level were recorded at the
beginning, 5th, 10th, 15th, 30th, 45th, and 60th minutes and
then every 30 minutes until the end of a birth. When the
VAS was higher than 4, the same dose bolus was applied
additionally. A systolic blood pressure less than 90 mmHg
or a 20% decrease is considered hypotension. Ephedrine
5 mg/ml i.v. is administered as needed. If labour does not
progress, a cesarean section is performed.

Outcome Measures

After first epidural dose, MHR, MAP, maternal respiratory
rate, FHR, VAS score, motor block level, sensory block
level were recorded every 15 minutes from onset to deliv-
ery. Duration of the first and second stages of labour, birth
weight, APGAR scores at 1 and 5 minutes after birth, the
degree of difficulty in inserting the epidural catheter, num-
ber of attempts made, insertion site, patient’s satisfaction
were recorded.

Statistical Analysis

The study findings were evaluated using the SPSS 24.0
Statistics package software. Descriptive statistical methods
were used for frequency, percentage, mean, and standard
deviation. The Kolmogorov-Smirnov test was used to exam-
ine the normal distribution of the research data. The chang-
es that occurred during measurements were analysed us-
ing the Friedman test. When a significant difference was
obtained in the Friedman Test, the Wilcoxon Signed Rank
Test was performed. The results were evaluated within a
95% confidence interval at a significance level of p<0.05.

RESULTS

Demographic data: The study included 153 patients aged
between 20 and 42 years. Demographic characteristics
of all pregnant women who participated in the study are
given in Table 1. The mean age of the participants was
29.16+4.98 years. When the education levels were ana-
lyzed, high school graduates were more common (60%).
Mean BMI was 27.69+2.39 kg/m2. Pregnancy status was
49% primiparous and 5% multiparaous. Mean their gesta-
tional age was 39.25 weeks.

Characteristics and side effects of epidural analgesia,
and patient satisfaction: In this study, epidural catheter
was mostly applied at the L4-L5 level. The most common
maternal side effect was hypotension and the most com-
mon fetal side effect was tachycardia. Motor block did not
develop in any patient. The median duration of the first, sec-
ond and third stages of labour was 150, 10 and 21 minutes,
respectively 82.4% of pregnant women stated that they
were satisfied with epidural analgesia, and 85.6% of them
stated that they would prefer it again during delivery. The
mean durations of 1, 2" and 3" stage of labor were 152.32,
10.3, 21.38 minutes. The mean VAS score was 6 before

epidural and 2 after epidural. 1st and 5th minute APGAR
was normal (Table 2).

Hemodynamic datas: Maternal heart rate and MAP of
pregnant women before and after epidural analgesia are
given in Table 3. There is a difference between MHR and
MAP values at 0, 5, 10 and 15 minutes (p<0.001).

DISCUSSION

In our study, epidural analgesia had very few maternal and
fetal side effects, did not affect APGAR scores and did not
increase the rate of conversion to cesarean section. In ad-
dition, pregnant satisfaction was very high. The most com-
mon side effects of epidural analgesia are nausea, vomit-
ing, hypotension, and headache. The rarer side effects are
urinary retention, bradycardia, and sedation.. There might
also occur complications such as dural puncture, intrave-
nous and intrathecal injection, and minimal motor blockade
(7,8) . Pregnant women may also find the extreme motor
and sensory blockade uncomfortable (9,10). If epidural
opioids are used, itching is common and affects 60-100%
of pregnant women and may require symptom control with
antihistamines or, in severe cases, opioid receptor antag-
onists. Epidural opioids may also cause urinary retention
and nausea and vomiting are also associated and affect
21%-53% and 30% of recipients respectively, depending on
the dose (10) . In a meta-analysis where 40 articles were
reviewed, examining more than 10,000 preghant women
who received analgesia with and without epidural and those
who received no analgesia; Women who received epidural
had more hypotension, motor block, fever and urinary re-
tention than those who received opioids, and it was also
determined that the likelihood of respiratory depression and
nausea and vomiting requiring oxygen therapy was less
common in women who received epidural. However, there
was no significant difference between the groups in terms
of postpartum depression, headache, itching, tremors, and

Table 1: Demographic characteristics of pregnant women

Characteristics Findings (n=153)

Age (years+ SD) Min-Max 29.16+4.98 20-42
Level of Education, n (%)

Secondary School 19 (12.4)

High School 93 (60.8)

University 41 (26.8)
BMI (kg/m?+ SD) 27.69+2.39 24-40
Pregnancy Status, n (%)

Pirimiparous 75 (49)

Multiparous 78 (51)
Pregnancy Week (Week+ SD) 39.25+0.98 37-41

BMI: Body mass index
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Table 2: Characteristics and effects of epidural analgesia, side effects, patient satisfaction distribution

Characteristics

Findings (n=153)

Catheter Level, n (%)

L3-L4/ L4-L5/ L5-S1

38 (24.8) /90 (58.8) / 25 (16.4)

Maternal side effect, n (%)

None/hypotension 147 (96.1) / 6 (3.9)
Fetal side effect, n (%)
Bradycardia/Tachycardia 2(1.3) /151 (98.7)

Return to Cesarian, n (%)

Yes/No 3(2) /150 (98)
To choose again, n (%)

Yes/No 131 (85.6) / 22 (14.4)
Patient satisfaction, n (%)

1/2/3/4 76 (49.7) / 50 (32.7) / 14 (9.2) / 13 (8.5)
Number of interventions, Median (Min-Max) 1(1-3)
Duration of first stage (minutes)* 152.32+45 150 (88-222)
Duration of second stage (minutes)* 10.3+3.43 10 (5-25)
Duration of third stage (minutes)* 21.38+3.28 21 (14-30)
VAS before epidural** 6 (4-10)
VAS after epidural** 2 (2-6)
Motor block 0
Baby weight (gr) * 3173+246.93 3187 (2640-4100)
APGAR 1. min** 9 (8-10)
APGAR 5. min** 10 (9-10)

Data are shown as *(mean+SD), Median (Min-Max), ** Median (Min-Max). VAS: Visual Analog Scale, Duration of first stage: labor begins
and ends with full cervical dilation, Duration of second stage: complete cervical dilation and ends with the delivery of the fetus Duration of

third stage (min): From the birth of the fetus to the exit of the placenta

drowsiness (2). In our study, headache, itching, tremors,
and drowsiness were not observed in pregnant women,
while hypotension was observed in 3.9% and fetal brad-
ycardia was observed in 1.3%, and it was controlled with
ephedrine and intravenous fluid.

Cochrane reviews and meta-analyses, epidural analgesia
has been suggested to extend the first stage of labor by 30
minutes and the second stage by 15 minutes, when com-
pared with alternative forms of analgesia (11)- Additionally,
there are studies showing that epidural analgesia prolongs
both the first and second phases (12). Luo et al. (13) con-
cluded that epidural analgesia shortened the first stage of
labor. It was stated that the first stage was 3.2 hours and
the second stage was 25.78 minutes in the epidural group
of primipara women, whereas the first stage was 2.06 hours
and the second stage was 17.06 minutes in the epidural
group of multipara women. In another study with primipara
women, it was seen that when epidural analgesia was ap-
plied, the duration of the first stage significantly decreased
(217.9 min), and the duration of the second stage signifi-
cantly increased (29.6 min), compared to the group with-
out epidural analgesia (14). In our study where we includ-

Table 3: Hemodynamic data of pregnant women

Time* MHR (beats/min)

TO 94.07+6.612 94 90 99

T5 90.72+6.65° 90 86 96

T10 88.78+7.08° 88 84 94

T15 73.04+2.82¢ 72 71 75
"p<0.001

Time* MAP (mmHg)

TO 87.26+5.222 86 84 90

T5 83.68+4.93° 84 80 86

T10 81.94+4.77° 82 80 86

T15 79.97+6.87¢ 80 76 84
‘p<0.001

*Data are shown as Meanzstandart deviation, Median, 1st quartile,
3rd quartile.

**There is no difference between times with the same letter. TO:
The period immediately before epidural analgesia was adminis-
tered, T5: 5th minute after epidural analgesia, T10: 10th minute
after epidural analgesia, T15:15.th minute after epidural analgesia,
MHR: Maternal heart rate, MAB: Mean Arterial Pressure (MAB)
*P-value: Comparison of MHR and MAP between time periods
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ed both nullipara and multipara pregnant women, the first
stage lasted 180 minutes, and the second stage lasted 10.3
minutes on average. The reason why different results were
obtained is because of the local anesthetic concentration
used for epidural analgesia, or agents (opioids) added into
local anesthetics , or because we have not evaluated the
pregnant women separately as nullipara and multipara.

The sustainment of epidural analgesia during the delivery
can be maintained with different protocols, and the effec-
tiveness of the analgesia can vary. Intermittent bolus, pa-
tient-controlled epidural analgesia, continuous infusion and
computer-integrated patient-controlled epidural analgesia
have been described (15,16). In a meta-analysis of 2573
pregnant women, clinician-administered intermittent bolus
versus continuous infusion for epidural analgesia was com-
pared. In this study, no significant difference was observed in
terms of adverse events or mode of delivery, but the duration
of labor was significantly longer in patients receiving contin-
uous epidural infusion (15). Roofthooft et al. (17) concluded
that the patients receiving patient-controlled analgesia were
less likely to need anaesthetic intervention, required lesser
doses of local anaesthesia, and experienced lesser motor
blockade. In our study, epidural analgesia was administered
as an intermittent bolus. We believe that the bolus analgesia
dose we apply when necessary does not negatively affect
the labour process as it effectively relieves pain without caus-
ing motor block and does not prevent contractions

The purpose of epidural analgesia during labour is to make
the pain tolerable, to facilitate the birth, and to keep the
pregnant woman away from the complications of caesarean
section. In the literature, there are studies indicating that
epidural analgesia causes an increase in caesarean sec-
tion rates as well as it does not (18,19). In our study, similar
to the literature, the rate of return to caesarean section was
found to be very low with an incidence of 2%. We think that
the reason for this is that effective analgesia was provided
with the appropriate analgesic dose and the delivery was
performed under the supervision of experienced midwives
and doctors because it was a maternity hospital.

APGAR score is calculated at the 15t and 5" minutes for all
babies, and every 5 minutes until 20 minutes for babies with
a score of 7 or lower. For the 5"-minute APGAR score, 7-10
is considered safe, 4-6 is considered abnormal, and 0-3 is
considered low. In studies that compare APGAR scores
and umbilical artery and umbilical vein pH and fetal acidosis
as the predictor of asphyxia, no negative impacts of epidur-
al analgesia were seen (20,21). Likewise, in our study, it
was seen that 18- and 5"-minute APGAR scores were 9-10,
and there was no negative impact of epidural analgesia on
the APGAR score.

Being able to actively participate in birth without pain, which
is the best feeling women can experience in their lives, has

significant effects on both the mother and the fetus. In the
monocentric survey studies conducted on pregnant women
undergoing epidural analgesia during vaginal labor, it was
stated that the labor pain was significantly reduced, and the
satisfaction of patients delivering babies was very high. It
was also emphasized that the median pain evaluation be-
fore epidural analgesia was 8 [7-8] and 3 [2-5] after analge-
sia, and the median satisfaction level of epidural analgesia
was 10 [7-19] (22). In our study, it was seen that the rate
of preferring epidural analgesia again was 85.6%, and the
satisfaction rate of pregnant patients was 82.4%. It was de-
termined that while the mean VAS before epidural was 6
[4-10], it was 2 [2-6] after epidural. We think that the reason
for the high satisfaction rates is that half of the pregnant
women had previously experienced pain during normal vag-
inal delivery and that the patient was closely monitored and
well managed throughout the delivery.

In conclusion epidural analgesia is a necessary interven-
tion that needs to be approached multi-disciplinarily with
the cooperation of experienced practitioners and obstetri-
cians. This method dramatically reduces both the pain and
stress of the mother and increases labor comfort, and we
recommend it to all eligible pregnant women for a painless
vaginal delivery. The limitations of the study are firstly, only
pregnant women who underwent epidural analgesia were
included, secondly, the study was conducted in a monocen-
tric, and thirdly, the study was planned retrospectively.
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GRAFIKSEL OZET

Tip 2 Diabetes mellitus hastalarinda 6zellikle Hipertansiyon varliginda nonalkolik yagh karaciger
hastaligi gelisimi g6z éntinde bulundurulmaldir.

Rutin kontrol
zamani gelen tip 2

diabetes mellitus

Tip 2 diabetes mellitus (T2DM)
tanili hastalarda nonalkolik
yagh karaciger hastalig:
(NAYKH) sikhigini ile
hepatosteatoz gelisimi ile
diyabet siiresi, kronik
komplikasyonlar, laboratuvar ve
klinik parametreler arasindaki
iligki incelenmistir.

i

hastasinin verileri
incelendi

Herahgi bir nedenle
Ust batin
ultrasonografisi
istenen hastalar
dahil edildi.

Hepatosteatoz
varligi hastalarin
demografik,
laboratuvar verileri
ve diyabetin kronik
komplikasyonlari ile
karsilastirildi

NAYKH olan hastalarda BKi,
APG, HbA1c, karaciger
enzimleri (transaminazlar ve
GGT) ve trigliserid seviyeleri
daha yliksektir. Ayrica,
T2DM’ye eslik eden HT’de
NAYKH i¢in bir risk faktoriidiir.
Bu nedenle, T2DM hastalarinda
ozellikle HT varhiginda NAYKH
geligsimi g6z oniinde
bulundurulmahidir.
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Tip 2 Diabetes Mellitus Hastalarinda Nonalkolik Yagl Karaciger Hastalig1

0z
Amac: Calismamizda, tip 2 diabetes mellitus tanili hastalarin nonalkolik yagl karaciger hastaligr sikligi; hepatosteatoz gelisimi ile diyabet
slresi, kronik komplikasyonlar, laboratuvar ve klinik parametreler arasindaki iligki incelenmistir.

Gereg ve Yontemler: Kasim 2017-Subat 2018 arasi tarihlerde, Tip 2 diabetes mellitus tanisi ile takipli herhangi nedenle st abdomen
ultrasonografisi istenen hastalar dahil edilmis, alkol kullanimi, hepatit, malignite, gebelik ve belirli ila¢ kullanimlari diglanmistir. Hastalarin
klinik-demografik bilgileri, antropometrik 6lctimleri ve diyabetin kronik komplikasyonlari kaydedilmistir.

Bulgular: Dahil edilen hastalarin yas ortalamasi 56,1+11,3 yil olup %45,5’i erkek, %54,5’i kadindi. Hastalarin %66,5'inde hepatosteatoz
saptandi ve bu oran kadinlarda erkeklere gére daha yuksekti (%72,5 vs %59,3, p=0,05). Hepatosteatoz olan grupta beden kdtle indeksi ve
kilo degerleri daha ylksek bulunurken (sirasiyla p<0,001 ve p=0,002), bu grupta A1C, aclik plazma glukozu, aspartat aminotransferaz, gama
glutamil transpeptitaz, alanin aminotransferaz ve trigliserid diizeyleri anlamli derecede yuksekti. Diyabet suresi ve komplikasyon oranlari
acisindan gruplar benzerdir. Hipertansiyon, hepatosteatoz i¢in anlamli bir risk faktoru olarak tespit edilmistir (p=0,022).

Sonug: Tip 2 diabetes mellitus hastalarinda nonalkolik yagh karaciger hastaligi prevalansi yiksektir ve hipertansiyon varligi nonalkolik
yagl karaciger hastaligi acisindan risk faktoriddr. Tip 2 diabetes mellitus ve hipertansiyon tanisi olan hastalarda nonalkolik yagl karaciger
hastaligi gelisimi acisindan daha dikkatli olunmalidir.

Anahtar Sozciikler: Ultrasonografi, nonalkolik yagl karaciger hastaligi, hepatosteatoz, tip 2 diabetes mellitus

GRAPHICAL ABSTRACT

Development of nonalcoholic fatty liver disease should be considered in patients with type 2
diabetes mellitus, especially in the presence of hypertension.

i,

~ 3 Data of type 2
diabetes mellitus
patients who were due
1 for routine control . .
¥ were analysed Patients with NAFLD have

The frequency of nonalcoholic higher BMI, APG, l-!bA1 c, liver
fatty liver disease (NAFLD) and enzymes (transaminases and
the relationship between the GGT) and triglyceride levels. In

development of hepatosteatosis P oaarahared addition, HT accompanying
and diabetes duration, chronic “Eﬁiﬁe":é’éﬁpﬁz,é‘" T2DM is also a risk factor for
complications, laboratory and included. NAFLD. Therefore, the
clinical parameters in patients development of NAFLD should
with type 2 diabetes mellitus be considered in patients with
(T2DM) were investigated. he;gfogz:fg;‘: Cn T2DM, especially in the

: compared with presence of HT.
> & patients' demographic
and laboratory data
and chronic
complications of

diabetes mellitus.

Medical Journal of Western Black ) ) Kahraman Denizhan T, Kaya A. The
Sea Tugba Kahraman Denizhan, Ahmet Kaya evaluation of the relationship ... Med J West
Black Sea. 2024;8(3)
ABSTRACT

Aim: In our study, the frequency of nonalcoholic fatty liver disease in patients with type 2 diabetes mellitus and the relationship between the
development of hepatosteatosis and diabetes duration, chronic complications, laboratory and clinical parameters were investigated.

Material and Methods: Between November 2017 and February 2018, patients with type 2 diabetes mellitus who required upper abdominal
ultrasonography for any reason were included. Alcohol use, hepatitis, malignancy, pregnancy and certain drug use were excluded. Clinical-
demographic information, anthropometric measurements and chronic complications of diabetes were recorded.

Results: The mean age of the included patients was 56.1+11.3 years, 45.5% were male and 54.5% were female. Hepatosteatosis was
found in 66.5% of the patients and this rate was higher in women than in men (72.5% vs 59.3%, p=0.05). While body mass index and
weight values were higher in the group with hepatosteatosis (p<0.001 and p=0.002, respectively), A1C, fasting plasma glucose, aspartate
aminotransferase, gamma glutamyl transpeptidase, alanine aminotransferase, and triglyceride levels were significantly higher in this group.
The groups were similar in terms of diabetes duration and complication rates. Hypertension was found to be a significant risk factor for
hepatosteatosis (p=0.022).

Conclusion: The prevalence of nonalcoholic fatty liver disease is high in patients with type 2 diabetes mellitus and the presence of
hypertension is a risk factor for nonalcoholic fatty liver disease. Patients with type 2 diabetes mellitus and hypertension should be more
cautious about the development of nonalcoholic fatty liver disease.

Keywords: Ultrasonography, nonalcoholic fatty liver disease, type 2 diabetes mellitus, hepatosteatosis.
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Yagl karaciger hastaligi; basit yaglanma (NAFL), siroz, ste-
atohepatit (NASH) ve hepatoselller karsinom (HSK) olarak
gorilebilmektedir. Santral obezite, DM, dislipidemi ve meta-
bolik sendrom nonalkolik yagh karaciger hastaligi (NAYKH)
gelisimi acisindan en énemli risk faktorleridir (1).

Karacigerde yag artisi inflamasyon ile birlikte degil ise he-
patosteatoz olarak isimlendirilirken, inflamasyon eslik edi-
yor ise NASH olarak isimlendirilir (2). Tedavi edilmez ise
NASH karacigerde fibroz, siroz ve nihayetinde karaciger
yetmezligine kadar ilerleyebilir. Dinya genelinde, NAYKH
ile iligkili karaciger nakli gereksinimi olan hasta sayisi gide-
rek artmaktadir (3,4). Hastalik sikhg histolojik tanimlama
yapan calismalarda %20-50 olarak izlenmistir. Ultrasonog-
rafik (USG) calismalarda ise bu siklik degerlendirilen popu-
lasyona gore %17-46 arasinda bildiriimistir (3,5).

Tip 2 Diabetes Mellitus (T2DM) ve NAYKH arasindaki iligki
instlin direnci, kompansatuar hiperinstlineminin neden ol-
dugu bozulmus lipid metabolizmasi, beta hicre disfonksiyo-
nu ve hepatik trigliserid birikimi ile agiklanmaktadir (6). Di-
yabetik olmayan hastalarla kiyaslandiginda, T2DM hasta-
larinda yalnizca NAYKH gelisme riski degil, ayni zamanda
siroz, fibrozis ve HSK gelisme riski de artmistir (7). T2DM
hastalarinda gérilen NAYKH hastaliginin, bilinen diger risk
faktorlerinden bagimsiz bir sekilde, kardiyovaskdiler has-
taliklar ve diyabetin vaskiler komplikasyonlarinin gelisme
riskini artirdigi ortaya konulmustur (8,9).

NAYKH varhgi ile diyabetin mikrovaskiler komplikasyonlari
arasindaki iligkiyi inceleyen ¢alismalar sinirlidir. Dai ve ark.
nin gerceklestirdigi metaanalizlerde, NAYKH ile retinopati
arasinda bir iliski bulunmazken, makrovaskuler kompli-
kasyonlardan KAH ile anlamli bir iligki tespit edilmistir (10).
Retinopati ile iligkili olarak Kore’de yapilan bir arastirmada
negatif bir korelasyon bildirilirken, baska bir calismada bu
iliskinin pozitif yénde oldugu belirtilmistir (8,11).

Bu calismamizda ile T2DM hastalarinin NAYKH sikligini;
hepatosteatoz gelisen hasta gruplarinda bu durumun labo-
ratuvar parametreleri, T2DM’nin kronik komplikasyonlari ve
T2DM suresi gibi daha énce nispeten az calisiimis klinik pa-
rametrelerle ve antropometrik dlcimler ile iligkisinin analiz
etmesi amaclanmistir.

GEREC ve YONTEMLER

Calismaya, 17/11/2017 tarihli ve 2017/1084 sayili onay ile
Necmettin Erbakan Universitesi Meram Tip Fakiiltesi ilac
ve Tibbi Cihaz DigI Arastirmalar Etik Kurulundan alinan izin
sonrasi baglatiimistir.

Calismaya, Kasim 2017 - Subat 2018 tarihleri arasinda
Necmettin Erbakan Universitesi Meram Tip Fakiltesi i¢
Hastaliklar ve Endokrinoloji ve Metabolizma Hastaliklari
polikliniklerinde izlenmekte olan, 18 ve uzeri yasta, T2DM
tanili toplam 200 hasta dahil edilmistir (Sekil 1). Bu has-
talarin 109’u kadin, 91’i erkekti. Ultrasonografi ile yapilan
degerlendirmede, 79 (%72,5) kadin hastada ve 54 (%59,3)
erkek hastada hepatosteatoz tespit edilmistir.

o Alkol kullanimi,
hepatit ve
malignite
oykust, gebelik,
karacigerde
yaglanmaya
nedenolabilecek
ilag kullanimi
disland.

Tip 2 DM tanih

hastalar retrospektif
olarak degerlendirildi.

Herhangi bir nedenle
batin ultrasonografisi
olan hastalar dahil
edildi.

e 200
hasta
alindi

LN

Hastalarin demografik :
verileri ilag éykdleri * Yerll.e r'
ve komplikasyonlari Istatistiksel
ve UGS sonuglari olarak

kaydedildi. incelendi.

Sekil 1: Arastirma akis semasi.
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Tip 2 Diabetes Mellitus Hastalarinda Nonalkolik Yagl Karaciger Hastalig1

Tip 2 Diabetes Mellitus hastalarinda, 3 ila 6 ay arayla A1C,
yilda bir kez lipid profili, karaciger fonksiyon testleri ve bob-
rek fonksiyon testlerinin (spot idrarda mikroalbumin/kreati-
nin orani, tam idrar tahlili) degerlendirilmesi énerilmektedir.
Kontrol zamani gelen ve cesitli nedenlerle Gst abdomen
ultrasonografisi yapilan hastalar, randomize olarak secile-
rek calismaya dahil edilmigtir. Bu hastalarin cinsiyet, yas,
T2DM sturesi, sigara aliskanliklari, komorbid hastaliklari ve
T2DM komplikasyonlari (néropati, retinopati, bobrek has-
tahgr) yani sira klinik ve demografik bilgileri (yas, cinsiyet,
boy) ile antropometrik élcumleri (kilo, beden kutle indeksi
ve bel cevresi) kaydedilmistir. Ayrica, aterosklerotik kalp
hastaligi (ASKH) ve hipertansiyon (HT) tanisi, tibbi anam-
nezlerden ve kullanmakta olduklari ilaglar Gizerinden deger-
lendirilmistir.

Alkol kullanimi, malignite 6yklsu, hepatit varligi, gebelik, ka-
racigerde yaglanmaya nedeni sayilabilecek tamoksifen ve
amiodaron gibi ila¢ kullanim 6ykUsi ve yakin zamanda total
parenteral nutrisyon alimi diglama kriterlerinden sayilmigtir.

Kan basinci dlgtiimleri, hasta 5 dakika ve Uzeri dinlendikten
sonra oturur pozisyonda sag kol brakial arterden Erka mar-
kal kol sfingomanometresi ile gergceklestirilmistir.

Diyabetik retinopati vaskuler bir komplikasyon olup, diya-
bet suresi ve glisemik kontrol ile iligkilidir. Diyabetik néro-
pati ise en yaygin gérilen kronik komplikasyonlarindandir
ve farkli sinir sistemi bdlimlerini etkilemektedir. Siklikla
alt ekstremiteleri tutan distal-simetrik duyusal polinéropati
olarak izlenir (12). Calismada diyabetik retinopati gelisme
durumu tibbi anamneze gére belirlenmistir. Géz hekimi ta-
rafinca diyabetik retinopati tanisi alan hastalar retinopati
grubuna dahil edilmistir. Periferik néropati varligi néropati
icin sorgulanmig, diyabetik bébrek hastaligi ise hastalarin
tibbi anamnezi, mikroalbumin/kreatinin (spot idrar) orani
ve eGFRdegeri [MDRD (Modification of Diet in Renal Di-
sease) ] ile belirlenmistir (13,14). Biyopside hepatosteatoz,
hepatositlerde yag birikimi, balonlasma, inflamasyon ve ileri
evrelerde fibrozis gibi histolojik bulgularla kendini gésterir.
Hepatosteatozun tanisi, genellikle gérintileme ydntemle-
ri ile konur ve alkol tlketimi ile diger karaciger hastaliklar
diglanir. Tani i¢in biyopsi cogunlukla gerekmez. Calismada
hepatosteatoz tanisi igin gérintileme yéntemi olarak USG
secildi.

istatistiksel Degerlendirme

istatistiksel analizlerde IBM SPSS Versiyon 21.0 istatistik
paket programi ile yapilmistir. Kategorik degiskenler fre-
kans ve ylzde olarak sunulmus, sayisal degiskenler orta-
lama + standart sapma biciminde raporlanmistir. Sayisal
verilerin dagilim &zellikleri Shapiro-Wilk testi ile degerlendi-
rilmistir. Gruplar arasi kategorik verilerin karsilastiriimasin-
da Pearson Ki-kare testi tercih edilmistir. Sayisal verilerden
normal dagilim gdsterenler icin bagimsiz érneklem inde-
pendent samples t testi ile normal dagilim géstermeyenler

ise Mann-Whitney U testi ile degerlendirilmistir. Hepatoste-
atoz varlig ile diyabet komplikasyonlari gibi kategorik pa-
rametreler arasindaki iligkiyi analiz etmek amaciyla multi-
nominal lojistik regresyon analizi kullaniimistir. istatistiksel
degerlendirmelerin timinde p<0.05 anlamlilik dlzeyi ola-
rak esas alinmistir.

BULGULAR

Calismaya katilan 200 hastanin 109’u kadin, 91'i erkekti.
Hepatosteatoz sikhigi kadinlarda 79 hastada (%72,5), er-
keklerde ise 54 hastada (%59,3) izlenmigtir. Hastalarin yas
ortalamalari 56,1+11,3 yil (20-90 yas araliginda) olarak he-
saplanmistir. Ortalama beden kiitle indeksi (BKI) degerine
gore degerlendirildiginde, cinsiyet farki gdzetmeksizin has-
talarin cogunlugunun “asir kilolu” kategorisinde yer aldigi
gérilmistiir. Onbes hasta (%7,5) morbid obez (BKi >40 kg/
m2), 85 hasta (%42,5) obez (BKi: 30-40 kg/m?) ve 27 hasta
(%13,5) BKi’'ne gére normal sinirlarda (BKi: 18-25 kg/m?)
degerlendirilmistir. Diger klinik ve demografik bulgular Tab-
lo 1’de sunulmustur.

Hastalarin 63’Unde (%31,5) hipertansiyon (HT) ve 21’inde
(%10,5) aterosklerotik kalp hastaligi (ASKH) tanisi bulun-
maktadir. Hipertansif hastalarin tamaminin tansiyon ilaci
kullandigi belirlenmistir. Sigara kullanan 30 (%15) hasta
tespit edilmis olup, bunlarin 25'i (%83,4) erkek, 5’i (%16,6)
kadindi.

Diyabetik bobrek hastaligi 26 hastada (%13), diyabetik re-
tinopati 27 hastada (%13,5) ve diyabetik néropati 39 has-
tada (%19,5) tespit edilmistir. Komplikasyon sureleri, diya-
betik boébrek hastaliginda 2,2+1,6 yil, diyabetik retinopatide
3,3+3,1 yil ve diyabetik ndropatide 2,5+1,6 yil olarak hesap-
lanmistir (Sekil 2).

Hastalarin tedavi durumlari degerlendirildiginde, hastalarin
%75,5’inin (151 kisi) metformin, %41’inin (82 kisi) insulin ve
%3’UnUn (6 kisi) glitazon kullandigi tespit edilmistir.

Hastalarin USG degerlendiriimelerine gore evre 1, evre 2
ve evre 3 hepatosteatoz oranlari Tablo 2'de gdsterilimekte-

dir. Hepatosteatoz biyopsi evreleme temsili gorselleri Sekil
3'de belirtilmigtir.

Tablo 1. Hastalarin klinik ve demografik bulgular

Parametreler Sonuc (n=200)

Yas (yil+SS) 56,1+11,3
Cinsiyet (K/E),(%) 109/91,(54,5/45,5)
Diyabet slresi (yil+SS) 8,8+6,8
Vicut agirhigr (kg+SS) 81,9+13,5
BKi (kg/m2+SS) 30,745,5
Sistolik kan basinci (mmHg+SS) 132,5+16,4
Diyastolik kan basinci (mmHg+SS) 80,6+10,5

SS: Standart sapma
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KOMPLIKASYONLAR

Noropati
n=39 (%19,5)

Evre 3

DBH Evre Evre 4
n=26 p=5 n=4
(%13)

Evre 5

Retinopati Evre 1 n=2
n=27 (%13,5) n=7
H Retinopati m Noropati mEvrel mEvre2 mEvre3 mEvre4 mEvre5 Sekil 2: Hastalarin diyabet
komplikasyon oranlari.
Tablo 2. Klinik ve Laboratuvar Parametrelerin Cinsiyete Gére Analizi

Parametreler Tim hastalar Kadin Erkek P
Yas (yil+ SS) 56,1+11,3 57+10,3 54,9+12,4 0,202
BKi (kg/m2+ SS) 30,7+5,5 32,3+5,7 28,9+4,6 <0,001*
Vicut agirligi (kg+ SS) 81,9+13,5 80,9+13,7 83,2+13,1 0,223
Bel ¢cevresi (cmz SS) 102,8+15,9 105+16,8 99,3+15 0,013*
Diyabet slresi (yil+ SS) 8,8+6,8 9,7+6,9 7,8+6,6 0,047**
Aclik plazma glukozu (mg/dL+ SS) 181+80,5 181,3+77,1 180,6+85,1 0,950
A1C (%) Ort+ SS 8,6 8,542 8,6+2,2 0,702
Total Kolesterol (mg/dL+ SS) 199+71,8 207,7+37,3 189+44,9 0,002*
LDL kolesterol (mg/dL+ SS) 125,6+127,9 122,6+33,3 129,1+9,5 0,744
HDL kolesterol (mg/dL+ SS) 50,2+38,4 49,9+19,7 50,5+5,5 0,908
Trigliserid (mg/dL+ SS) 178,1+113,4 182,6+131 172,7+88,3 0,528
ALT (IU/mLx SS) 25,8+20,2 23,7+16,2 28,4+24 0,110
AST (IlU/mL+ SS) 21,4+12,3 21,2+11,6 21,7+13,2 0,788
GGT (IlU/mL+ SS) 42,5+75,5 31,9+23,7 55,3+11,3 0,045**

**Mann-Whitney U testi *independent samples t testi

'
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Sekil 3: Farkli evrelerde (0-3) hepatosteatoz olan hastalardan hematoksilen-eozin boyamasi ile temsili gérunttler

A) Evre-0 hepatosteatoz: Normal hepatosit hiicresi, B) Evre-1 hepatosteatoz, mavi ok hepatosit balonlasmasini (trigliseridden zengin lipid
damlaciklari) géstermekte, C) Evre-2 hepatosteatoz, yesil ok belirgin hepatosit balonlasmasi agirlikli olarak zon 3 de etkilenme mevcut,
D) Evre-3 hepatosteatoz, kirmiz ok agirlikli olarak zon 3 de yogunlugu artmis hepatosit balonlasmasi ve belirgin dlizensizlik mevcut.
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Tablo 3. Hepatosteatoz varligina gére demografik bulgularin, laboratuar bulgularinin ve diyabet komplikasyonlarinin

kargilastiriimasi

Parametreler Hepatosteatoz Var Hepatosteatoz Yok o]
Yas (yil + SS) 55,8+9,5 56,6+14,2 0,640
Cinsiyet (K/E) 79/54 30/37 0,050*
Diyabet siresi (yil+ SS) 8,8+7,1 8,9+6,2 0,970
Vicut agirhgr (kg+ SS) 84,1+13,2 77,7+13,1 0,002¢
BKi (kg/m2+ SS) 31,8+5,5 28,7+4,8 <0,001*
Bel cevresi (cm+ SS) 103,4+16,8 100,4+14,9 0,197
Sistolik kan basinci (mmHg+ SS) 133,9+17,5 129,7+13,7 0,060
Diyastolik kan basinci (mmHg+ SS) 81,5+10,5 78,8+10,1 0,167
A1C (%) Ort+ Ss 8,8+2,1 8+1,9 0,011*
Total Kolesterol (mg/dL+ SS) 202,5+40 192,6+44,9 0,128
LDL kolesterol (mg/dL+ SS) 130,9+154,2 115+39,9 0,268
HDL kolesterol (mg/dL+ SS) 49,5+44,5 51,4+21,3 0,688
Trigliserid (mg/dL+ SS) 198,7+126,8 137,1+63,7 <0,001**
ALT (IlU/mL+ SS) 29,8+22,6 18+10,6 <0,001*
AST (IU/mL+ SS) 22,7+12,8 19+11 0,046
GGT (IU/mL+ SS) 47,9+89,1 31,9+33,8 <0,001**
Retinopati n (%%) 18 (3,5) 9 (13,4) 0,984
Retinopati slresi (yil+ SS) 2,9+24 4,1+4,3 0,479
Bobrek hastaligi n (%) 14 (10,5) 12 (17,9) 0,143
Bébrek hastaligi sresi (yil+ SS) 2,6+1,8 1,7+1,2 0,190
Noropati(n=/%3) 25 (18,8) 14 (20,9) 0,724
Noropati slresi (yil+ SS) 2,6+1,7 2,4+1,3 0,914
Hipertansiyon n (% ) 48 (6,1) 15 (22,4) 0,049***
ASKH (n=) 13/%9,8 8/%11,9 0637

*Hepatosteatozu olan ve olmayan grup igerisindeki yuzdesi

*independent samples t testi, **Mann-Whitney U testi, ***Multilominal lojistik regresyon analizi

Ultrasonografiye gore hastalarin, 133’Unde (%66,5) hepa-
tosteatoz tespit edilmistir. Bu hastalardan 52’si (%26) evre
1, 58’ (%29) evre 2 ve 23’0 (%11,5) evre 3 hepatosteatoz
olarak siniflandiriimistir.

Kadin hastalarin diyabet suresi, erkek hastalara gére an-
lamli élcide daha uzun idi (p=0,047). Serum kolesterol
dlzeyinin kadin hastalarda erkek hastalara kiyasla anlaml
derecede ylksek oldugu, buna karsin serum GGT dize-
yinin erkek cinsiyette daha yiksek oldugu tespit edilmigtir
(sirasiyla p=0,002 ve p=0,045).

Kadin hastalarda hepatosteatoz orani istatistiksel olarak
anlamli derecede daha yiiksekti (p=0,05). Hepatosteatoz
varligina goére diger klinik ve demografik bulgular Tablo
3'te sunulmustur. Gruplar arasinda kilo ortalamalari ve BKi
bakimindan istatistiksel olarak anlamli farkllklar tespit edil-
mistir (sirasiyla p<0,001 ve p=0,002; Tablo 3).

Hepatosteatoz bulunan grupta APG ortalamalari 190,2+82,4
mg/dL, hepatosteatoz bulunmayan grupta ise 162,8+74,3
mg/dL olarak hesaplanmistir (p=0,007). Hemoglobin Alc
(HbA1c) ortalamalari, hepatosteatozu olan grupta %8,8+2,1,
hepatosteatoz olmayan grupta ise %8+1,9 olarak tespit
edilmistir (p=0,011). Hepatosteatoz bulunan grupta serum
trigliserid duzeyi ortalama 198,7+126,8 mg/dL, hepatostea-
toz bulunmayan grupta ise 137,1+63,7 mg/dL olarak hesap-
lanmigtir (p<0,001). Serum AST duzeyileri, hepatosteatoz
olan grupta 22,7+12,8 IU/mL, hepatosteatoz olmayan grup-
ta 19+11 IU/mL olarak bulunmustur (p=0,046). Serum ALT
dizeylieri ise hepatosteatozu olan grupta 29,8+22,6 |U/mL,
diger grupta 18+10,6 IU/mL olarak 8l¢timistir (p<0,001).

Hepatosteatoz bulunan grupta serum GGT dizeyile-
ri 47,9+89,1 IU/mL, hepatosteatoz olmayan grupta ise
31,9+33,8 IU/mL olarak hesaplanmistir (p<0,001). Bu pa-
rametrelerin her biri i¢in gruplar arasinda istatistiksel olarak
anlaml fark saptanmigtir (Tablo 3).
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Diyabetik boébrek hastaligi, retinopati ve néropati varligi
acisindan hepatosteatoz bulunan ve bulunmayan hastalar
kiyaslandiginda, gruplar arasindaki istatistiksel fark anlam-
I bulunmamistir (sirasiyla p=0,143, p=0,984 ve p=0,724).
Komplikasyon bulunan hastalarda komplikasyonlarin stre-
leri, hepatosteatoz olan ve olmayan gruplar arasinda ben-
zer bulunmustur.

Gruplar sigara kullanimi ve ASKH varligi agisindan karsi-
lagtinldiginda, yine anlaml bir fark gézlenmemistir (sirasiy-
la p=0,983 ve p=0,637). Altmis U¢ hipertansif hastanin 48’i
(%76,2) hepatosteatoz olan, 15'i (%23,8) ise hepatosteatoz
bulunmayan grupta yer almistir. Hepatosteatoz bulunan
grupta hipertansiyon orani istatistiksel olarak anlamliydi
(p=0,049; Tablo 3).

Cinsiyet, HT, diyabetik komplikasyonlar, sigara kullanimi ve
ASKH gibi kategorik parametrelerle hepatosteatoz varligi
arasindaki iliskiyi degerlendiren multinominal lojistik reg-
resyon analizi, yalnizca hipertansiyon icin hepatosteatoz
gelisim riski istatistiksel olarak anlaml diizeyde artirdigini
gbstermistir (p=0,022; Tablo 4).

TARTISMA

Bu arastirmada, T2DM hastalarinda NAYKH prevalansi-
ni degerlendirmeyi ve hepatosteatoz gorilen bireylerde,
bu durumun laboratuvar parametreleri, hastalik siresi,
T2DM’ye bagh kronik komplikasyonlar ve antropometrik
Olctimlerle iliskisini analiz etmeyi hedefledik. Calismada,
katilimcilarin Ggte ikisine hepatosteatoz tanisi konulmus
olup, bu durumun kadinlarda daha sik oldugu belirlenmis-
tir. Hepatosteatozlu hastalarda BKi ve viicut agirhgr anlamii
derecede daha yuksek bulunmustur. Ayrica, bu grupta A1C,
APG, ALT, GGT, AST ve trigliserid diizeylerinin laboratuvar
analizlerinde daha ylksek oldugu tespit edilmistir. Regres-
yon analizi sonuglar, hipertansiyonun hepatosteatoz geli-
siminde bagimsiz bir risk faktéru olarak éne ¢iktigini gos-
termistir.

Hepatosteatozun degerlendirimesinde USG en yaygin
kullanilan ve en énemli tani yontemidir (15). Bir metaana-

Tablo 4. Multinominal lojistik regresyon analizi

Parametreler p B %95 ClI

Cinsiyet 0,076 0,558 0,293-1,064
D. Retinopati 0,692 1,224 0,450-3,330
D. Bébrek hastahgi 0,064 0,403 0,154-1,054
D. Néropati 0,674 0,834 0,358-1,945
HT 0,022 2,485 1,140-5,417
ASKH 0,455 0,666 0,229-1,935
Sigara 0,446 1,415 0,579-3,456

Tablodakiler disinda diger ¢oklu dogrusal baginti parametreleri test
edilememistir.

liz calismasinda, karaciger biyopsisinin altin standart tetkik
olarak kabul edildigi ve toplamda 4720 hastayi iceren 49
calisma incelenmigstir. Bu analize gére, USG spesifitesi
%94, sensitivitesi ise %85 olarak rapor edilmistir (16). Ca-
lismamizda, USG kullanilarak yapilan degerlendirmede,
hastalarimizin %66.5’inde hepatosteatoz saptanmistir. Tip
2 Diabetes Mellitus hastalarinda NAYKH prevalansini de-
gerlendiren literatlr calismalari, bu oranlarin %45 ile %80
arasinda degiskenlik gésterdigini ortaya koymaktadir (10).
Calismamizin bulgulan literatdr ile uyumludur. Bu konuda
yapilmis olan 24 calismayi ve 35.599 T2DM hastasini ice-
ren bir metaanalizde, NAYKH sikhigi %59 olarak rapor edil-
migtir. Tip 2 Diabetes Mellitus ve NAYKH’nin benzer meta-
bolik risk faktdrlerine sahip olmasi, bu ylksek prevalansin
temel nedenlerinden biri olarak degerlendiriimektedir. Ayni
metaanalizin alt grup analizlerinde, NAYKH gelisiminde
obezite, HT, erkek cinsiyet, KAH, dislipidemi ve kronik béb-
rek hastaligi varligi éngdrdiruci faktorler olarak belirlen-
mistir (10). Diger calismalarda ise hipertrigliseridemi varligi
ve yilksek BKI, T2DM hastalarinda NAYKH gelisimi igin ba-
gimsiz risk faktorleri olarak bildirilmistir (7, 17). NAYKH’nin
metabolik sendromun karacigerle iligkili bir bulgusu oldugu
yonundeki goris, bu ortak risk faktorleriyle desteklenmekte-
dir (18). Calismamiz, hipertansiyonun NAYKH icin bagimsiz
bir risk faktért oldugunu ortaya koymustur. NAYKH tanisi
olan hastalarda hem sistolik hem de diyastolik kan basinci
degerleri daha yuksek 6lctiimekle birlikte, bu fark istatistik-
sel anlam tagimamustir. Bu bulgu, hastalarin diizenli olarak
surdirdlen hipertansiyon tedavileri sayesinde kan basinci
degerlerinin normal araliklarda kalmasiyla agiklanabilir (19).

Calisma grubumuzda, literattrle uyumlu olarak, vicut agir-
g1 ve BKi ortalamalarinin, NAYKH bulunan grupta daha
yuksek oldugunu tespit ettik. Dai ve ark.nin metaanalizinde,
NAYKH’ye sahip T2DM hastalarinda obezite oranlarinin
anlamli derecede yuksek oldugu bildiriimistir (10). Buna
paralel olarak, Leite ve ark.nin 180 T2DM hastas! (izerin-
de gerceklestirdigi calismada, obezite hepatosteatoz igin
bagimsiz bir risk faktori olarak tanimlanmis ve bu durum,
7.1’lik bir odds oraniyla (OR) desteklenmistir (7). Bunun-
la birlikte Canitez ve ark.nin yaptigi ¢calismada metabolik
sendromu olmayan hastalarda da NAYKH sikliginin artti-
gini BKi, hemoglobin yiiksekligi ve diastolik kan basincinin
bagimsiz risk faktért oldugu goésterilmistir (20).

Arastirmamizda, yetersiz glisemik kontrol ile iligkilendirilen
A1C, APG ve trigliserid seviyelerinin NAYKH grubunda be-
lirgin sekilde daha yiksek oldugu saptanmistir. Bu sonug,
literaturdeki diger calismalarla tutarlilik géstermektedir (21).
Benzer bir ¢calismada 2839 T2DM ve NAYKH bulunan bi-
reyde A1C seviyelerinin daha yiksek oldugu bildirilmistir
(8). Kim ve ark.nin arastirmasi, NAYKH ile komplike T2DM
hastalarinda serum trigliserid dizeylerinin anlamh bir artis
gosterdigini ortaya koymustur (11). Zhang ve ark.nin 300
T2DM hastasi lGzerinde yaptiklari bir bagka calismada ise
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NAYKH grubunda serum trigliserid ve APG seviyelerinin
NAYKH bulunmayan gruba gére daha ylksek oldugu tespit
edilmistir (22). NAYKH ve T2DM arasindaki yakin iligki, her
iki hastaligin patogenezinde insdlin direnci gibi ortak me-
kanizmalarin rol oynamasiyla aciklanabilmektedir. T2DM
hastalarinda NAYKH gelisiminin, HSK ve siroz gibi ciddi
komplikasyonlara yol agabilecegi dikkate alindiginda, NAY-
KH tespit edilen bireylerde, glisemik kontroliin daha etkin bir
sekilde saglanmasi énerilmektedir (23).

Tip 2 Diabetes Mellitus hastalarinda, transaminaz seviyele-
rinden bagimsiz olarak yiksek NAYKH prevalansi ve muh-
temel klinik sonuglari géz 6niine alinarak, NAYKH varliginin
arastirimasi dnerilmektedir (24, 25). Tip 2 Diabetes Mel-
litus hastalarindaki NAYKH prevalansinin ve iligkili oldugu
faktorleri degerlendiren literatir ¢calismalarinda serum tran-
saminaz seviyelerinin NAYKH bulunan grupta daha yiksek
oldugu gosterilmigtir (7, 22). Benzer sekilde, ¢calismamizda
da, NAYKH bulunan hasta gruplarinda serum AST ve ALT
dlzeyleri yiksek izlenmistir.

Tip 2 Diabetes Mellitus hastalarinda NAYKH’nin histopa-
tolojik evreleri ile iligkilerini degerlendiren biyopsi ¢alisma-
lari oldukga sinirlidir. Ultrasonografi ile NAYKH tanisi ko-
nulan 98 hastanin histopatolojik incelemesinde, %78’inde
NASH ile uyumlu bulgularin mevcut oldugu goériimustur.
Calismada, yiksek ALT dizeylerinin, hipertrigliseridemi
ve dusuk HDL kolesterol diizeylerinin NASH ile anlamli bir
iliski gosterdigi rapor edilmistir. Bununla birlikte, hastalarin
%34-60"Inda orta ve ileri derecede fibrozis saptanmig, bu
durumun ileri yas, yiksek GGT seviyeleri ve erkek cinsiyet
ile iligkili oldugu vurgulanmistir. Bu bulgular dogrultusunda,
USG ile NAYKH izlenen T2DM hastalarina karaciger bi-
yopsisi yapilmasi énerilmistir (7). Ote yandan, transaminaz
dlzeyleri ile karaciger biyopsisi bulgulari arasinda anlamli
iliski olmadigini bildiren ¢alismalar da bulunmaktadir (26).
Calismamizda, hem GGT hem de transaminaz dlzeylerinin
NAYKH bulunan grupta daha yuksek oldugunu tespit ettik.
Ancak, bu parametrelerin ylkseldigi hastalarda karaciger
biyopsisi 6nermeyi destekleyecek yeterli kanit heniiz mev-
cut degildir (27, 28). T2DM hastalarinda NAYKH’nin, T2DM
olmayan bireylere goére daha ciddi karaciger komplikas-
yonlarina yol acgtigi ve NAYKH’nin diyabetin mikrovaskuler
komplikasyonlari ile iligkilendirildigi g6z 6niine alindiginda,
bu hasta grubunun daha yakindan takip edilmesi gerektigini
dustinmekteyiz.

Calismamizda bazi kisitliliklarda bulunmaktaydi. Hepatos-
teatoz gelismesinde 6nemli olan beslenme ve egzersiz gibi
durumlar degerlendirilememistir. Hastalarin komplikasyon-
lari tibbi anamnezi ve kullandigi ilaclara gére degerlendi-
rildiginden subklinik komplikasyonlar dahil edilememistir.
Ayrica hastalarin ultrasonografi randevulari farkli zamanlar-
da gercgeklestigi icin ultrasonografiyi yapan klinisyen degis-

mekte olup klinisyen bagimli géreceli degisiklikler gézardi
edilmek durumunda kalinmigtir. Calismaya katilan hasta
sayisi kisitll olmakla birlikte ilerde daha genis hasta sayisi
ile calismalarin genisletilmesi daha anlamli olacakiir.

Sonug olarak, Calismamizda, T2DM hastalarinda NAYKH
stk goérulmustur. NAYKH olan hastalarda BKi, APG, HbA1c,
karaciger enzimleri (transaminazlar ve GGT) ve trigliserid
seviyeleri daha yuksektir. Bu degerlerin kontrol altina alin-
masi, hem T2DM hem de NAYKH’nin seyrini iyilestirebilir.
Ayrica, T2DM’ye eglik eden HT’de NAYKH icin bir risk fakto-
ruddr. Bu nedenle, T2DM hastalarinda 6zellikle HT varhgin-
da NAYKH gelisimi g6z éniinde bulundurulmahdir.
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GRAFIKSEL OZET

Hemodiyaliz hastalarinda semptom yiki deprem gibi blylUk bir travma sonrasinda artar
80 m DSI skoru
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0z

Amac: Hemodiyalize (HD) giren hastalar, hastaligin kendisinden, tedavisinden veya komorbid durumlarindan dolay! bircok semptomla
karsilasirlar. Bu ¢alismanin amaci HD hastalarinda semptom yukiintin deprem éncesi ve deprem sonrasi tG¢lincu ve altinci aylarda prospektif
olarak deg@erlendirilmesi ve karsilastiriimasidir.

Gerec ve Yéntemler: 6 Subat 2023 tarihli Kahramanmaras depremleri éncesi diyaliz semptom indeksi (DSI) degerlendirmesi yapilmis,
depremlerden (¢ ve alti ay sonra HD tedavisine Uinitemizde devam eden 75 birey dahil edildi. Semptom yuki 30 sorudan olusan bir anket
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olan DSi ile degerlendirildi. Deprem 6ncesi verileri Kasim-Aralik 2022, deprem sonrasi iiclincii ay verileri Mayis 2023 ve altinci ay verileri
Agustos 2023’te toplandi.

Bulgular: Yas ortalamasi 58+14 olan 75 bireyin 26's1(%33.8) kadindi. Bireylerin deprem 6ncesi ortanca 19[12-23] semptomu mevcutken,
deprem sonrasi Gglincl ayda ortanca 22[19-25] ve altinci ayda ortanca 22[17-24] semptomu vardi(p<0.001). Semptom sayisi hem deprem
sonras! Gglnct ayda hem de deprem sonrasi altinci ayda deprem 6ncesine gore anlamli derecede artti (ikisi icin de p<0.001). Deprem
sonras! altinci ayda deprem sonrasi lgiincii aya gére semptom sayisi anlamli derecede azaldi (p=0.002). DSi skoru; deprem éncesinde
ortanca 51[29-71], deprem sonrasi (iglincii ayda ortanca 71[51-82] ve deprem sonrasi altinci ayda ortanca 63[40-76] idi(p<0.001). DSIi
skoru, hem deprem sonrasi Uglincli ayda hem de deprem sonrasi altinci ayda deprem Oncesine gére anlaml derecede artti(ikisi i¢in de
p<0.001). DSI skoru, deprem sonrasi altinci ayda deprem sonrasi tiglincii aya gére anlamli derecede azaldi(p<0.001).

Sonugc: HD hastalarinda yiiksek olan semptom yikinin deprem gibi blyik travmalar sonrasi dénemde daha da arttigini gosterdik. Artmis
semptom yiikinln deprem sonrasi farkinda olmak ve takip etmek erken midahale sansi saglayabilir.

Anahtar Sozciikler: Deprem, hemodiyaliz, semptom yiik

GRAPHICAL ABSTRACT

Symptom burden in hemodialysis patients increases after major trauma such as an

earthquake
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ABSTRACT

Aim: Patients on hemodialysis (HD) experience many symptoms due to the disease itself, its treatment or comorbid conditions. The aim of
the study was to prospectively evaluate and compare the symptom burden in HD patients before the earthquake and in the third and sixth
months after the earthquake.

Material and Methods: 75 individuals who were evaluated with Dialysis symptom index (DSI) before the Kahramanmaras earthquakes on
February 6, 2023 and who continued HD treatment in our unit three and six months after the earthquakes were included. Symptom burden
was assessed with the DSI, a questionnaire consisting of 30 questions. Pre-earthquake data were collected in November-December 2022,
third month post-earthquake data in May 2023 and sixth month data in August 2023.

Results: Of the 75 individuals with a mean age of 58 years, 26(33.8%) were women. While individuals had an median of 19[12-23] symptoms
before the earthquake, they had an median of 22[19-25] symptoms in the third month and median of 22[17-24] symptoms in the sixth month
after the earthquake(p<0.001). The number of symptoms increased in both the third post-earthquake month and the sixth post-earthquake
month compared to before the earthquake(p<0.001 for both). The number of symptoms decreased in the sixth month after the earthquake
compared to the third month after the earthquake(p<0.001). The median DSI score was 51[29-71] before the earthquake, 71[51-82] in the
third month after the earthquake, and 63[40-76] in the sixth month after the earthquake(p<0.001). DSI score increased in both the third and
sixth post-earthquake months compared to the pre-earthquake period(p<0.001 for both). DSI score decreased in the sixth post-earthquake
month compared to the third post-earthquake month(p<0.001).

Conclusion: We showed that the symptom burden, which is high in HD patients, increases further in the period after major traumas such as
earthquakes. Recognizing and monitoring the increased symptom burden after an earthquake may provide a chance for early intervention.

Keywords: Earthquake, hemodialysis, symptom burden
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Hemodiyalizde Deprem Sonras1 Semptom Yiikii

Toplumda yaygin olarak gorulen kronik bdbrek hastahgi
(KBH) genellikle hemodiyaliz (HD), periton diyalizi (PD)
veya transplantasyon gibi renal replasman tedavisi (RRT)
gerektiren son dénem bobrek hastaligina (SDBH) ilerler.
HD, en yaygin kullanilan RRT yéntemidir (1). HD uygulanan
SDBH hastalari, hastaligin kendisinden, tedavisinden veya
komorbid durumlarindan dolayi bircok semptomla karsila-
sirlar. Bu hastalar siklikla yorgunluk, anoreksi, agri, uyku
bozukluklari, konsantrasyon gucligu, anksiyete, bulanti,
kasinti, nefes darligi, kas kramplari, parestezi, depresyon,
cinsel uyariimada zorluk ve uyku bozuklugu gibi fiziksel ve
psikolojik semptomlar bildirirler (2). Algilanan semptomlarin
sikligr ve siddetinin niceliksel temsiline ise semptom yUki
adi verilmektedir (3). Weisbord ve ark. 2004 yilinda diyaliz
hastalarinda semptom yikinu degerlendirmek amaciyla 30
sorudan olusan diyaliz semptom indeksini (DSI) gelistirdi-
ler (4). Artmis semptom yuki yasam kalitesinde bozulma,
artmis hastane yatigi ve 6élum riskiyle iligkilidir (5, 6). Bu
nedenlerle semptomlarin erken taninmasi ve mimkilnse
tedavi edilmesi buyuk 6nem tagir.

Ulkemizde 6 Subat 2023 tarihinde toplam 11 ili etkileyen
Richter dlcegine gbre 7.7 ve 7.6 buyukliklerinde yaklasik 9
saat arayla iki adet yikici deprem meydana geldi. Deprem
gibi blyuk travmalar sonrasi toplumda anksiyete, depres-
yon ve travma sonrasi stres bozuklugu (TSSB) gibi ¢ok sa-
yida psikolojik sorun meydana gelebilir (7). Stres, anksiyete
ve depresyonun diyaliz hastalarinda daha ylksek bir semp-
tom yuku ile iligkili oldugu Ulkemizde ve dliinyada yapilan
calismalarda daha 6nce gosterilmistir (8, 9). Deprem son-
rasi barinma, ila¢ ve gida gibi temel ihtiyaglarin saglanma-
sinda meydana gelen zorluklar da ciddi sorunlar olugturur
ve semptom yukune katkida bulunabilir. Ancak literatirde
deprem yasamis HD hastalarinda semptom yuku ile ilgili
yapilmis herhangi bir ¢calisma bulunmamaktadir.

Bu galismada DSi kullanilarak, HD hastalarinda semptom
yukunun deprem &éncesi ve deprem sonras! Uguncu ve al-
tinci aylarda prospektif olarak degerlendiriimesi ve karsilas-
tirlmasi amaclanmigtir.

GEREC ve YONTEMLER

Calisma Tasarimi ve Calisma Popiilasyonu

Bu prospektif calismaya hastanemiz HD Unitesinde haftada
U¢ kez HD'’ye alinan, 18 yas Uzerinde, 6 Subat 2023 tarihli
Kahramanmaras depremleri éncesi DSi degerlendirmesi
yapilmig, depremlerden U¢ ve alti ay sonra HD tedavisine
Unitemizde devam eden bireyler dahil edildi. Calismaya,
Kasim-Aralik 2022 tarihinde verileri toplanmis olan ve DS
degerlendirmesi yapilmis 92 bireyden 3’G 6lmesi nedeniy-
le, 14’0 ise deprem sonrasi merkez veya sehir degistirmesi
sebebiyle calisma disi birakilarak 75 birey dahil edildi (10).

75 birey calisma hakkinda ayrintili olarak bilgilendirildi ve
bilgilendirilmis yazili onamlari alindi. Sorulari dogru olarak
algilayip cevap verebilecek biligsel fonksiyona sahip olma-
yan, iletisim sorunu olan ve malignitesi olan bireyler calig-
ma digi birakildi. Galisma protokolii Malatya Turgut Ozal
Universitesi Tip Fakiltesi etik kurulu tarafindan onaylandi
(Tarih:12.05.2023/N0:2023/28). Calisma Helsinki Deklaras-
yonu ilkelerine uygun olarak yapildi.

Veri Toplama

Veriler arastirmacilar tarafindan hastalar ile dogrudan yiz
yuze gériisme yontemi ile toplandi. Deprem 6ncesi veriler
Kasim-Aralik 2022’de, deprem sonrasi Uclncu ay verileri
15-29 Mayis 2023 tarihinde toplanirken deprem sonrasi al-
tinci ay verileri 15-29 Agustos 2023 tarihinde toplandi. Bi-
reylerin genel tanimlayici 6zellikleri i¢in yas, cinsiyet, eslik
eden hastaliklar ve vaskdler giris yolu sorgulanip kaydedildi.
Eszamanli olarak ayni dénemde diyaliz éncesi ve sonrasi
alinan kanlarinda biyokimyasal ve hematolojik parametre-
lere bakildi. Ure, kreatinin, kalsiyum, albimin, fosfor, pa-
rathormon (PTH), ferritin ve hemoglobin parametreleri ka-
yit altina alindi. Bir HD seansi éncesi ve sonrasi degerler
kullanilarak diyaliz dozu Daugirdas formuli ile hesaplanan
tek havuz Kt/V,_ ile degerlendirildi (11). Bireylerin deprem
oncesi, deprem sonrasi Uguncu ve altinci ay laboratuvar pa-
rametreleri kayit altina alindi.

Diyaliz Semptom indeksi

Diyaliz semptom indeksi, Weisbord ve ark. tarafindan gelis-
tirilen, 30 maddeden olusan ve HD hastalarinda fiziksel ve
duygusal semptom yUkini degerlendirmek i¢in kullanilan
bir anket formudur (4). Onséz ve ark. tarafindan ise DSi’nin
Turkce gecerlilik ve glvenirlilik calismasi yapilmistir (12).
Bu indekse gbre son yedi gun icerisinde yasanan semp-
tomlar evet veya hayir olarak cevaplanir. Evet yaniti duru-
munda bu semptomun siddetinin anlasiimasi igin, 5’li likert
olarak “O= hig, 1= biraz, 2 = bazen, 3= ¢ok az, 4= ¢ok fazla”
seklinde ek degerlendirmeye alinir. Elde edilen puanlar top-
lanarak, toplam él¢ek puani “Diyaliz semptom indeks skoru
(DSis)” elde edilir. DSIs 0 ila 120 arasinda degismekte olup,
daha ylksek puanlar semptom yikinun arttigi anlamina
gelir. Deprem sonrasi Gglinci ay DSI degerlendirmesi 15-
29 Mayis 2023 tarihleri arasinda yapilirken deprem sonrasi
altinci ay DSI degerlendirmesi 15-29 Adustos 2023 tarihleri
arasinda yapildi. Bireylerin deprem éncesi, deprem sonrasi
Gglincl ve altinci ayda DSi‘ye verdikleri cevaplar ve DS
skorlar kayit altina alindi.

istatistiksel Analiz

Bu calismada istatistiksel analizler SPSS 20 Programi ile
yapildi. Sayisal verilerin normal dagihma uygunluk Kol-
mogorov Smirnov testi ile degerlendirildi. Parametrik veri-
ler ortalamazstandart sapma (SS), non-parametrik veriler
ortanca (ceyrekler arasi aralik), kategorik veriler frekans
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(ylzde) olarak sunuldu. Deprem &6ncesi, deprem sonrasi
Uclincu ve deprem sonrasi altinci ayda degerlendirilen ka-
tegorik degiskenlerin nitel karsilagtirmalarinda Cochran’s
Q testi kullanildi. Cochran’s Q testi sonucunda istatistiksel
olarak anlamlilik belirlenen kategorik degiskenlerin iki farkli
zaman diliminde karsilastirilma sonuglarini belirlemek ama-
ciyla Mc-Nemar testi kullanildi. Bagimli gruplarin sirekli
degiskenleri kargilastiriirken normal dagilima sahip para-
metrelerin degerlendiriimesinde tekrarli élgimler ANOVA
testi kullanildi. Deprem 6ncesi, deprem sonrasi tglncu ve
deprem sonrasi altinci ayda normal dagilima sahip olma-
yan parametrelerde tekrarlayan olgumleri karsilastirmak
amaciyla Friedman testi kullanildi. Friedman testi ile istas-
tistiksel olarak anlamlilik belirlenen degiskenlerin iki farkli
zaman diliminde karsilastiriimasi amaciyla Wilcoxon isaret
testi kullanildi ve Bonferonni duizeltmesi yapildi. Anlamlilik
dizeyi p<0,05 olarak kabul edildi.

BULGULAR

Yas ortalamasi 58+14 olan 75 bireyin 26°s1 (%33,8) kadind!.
Bireylerin 52’sinde (%67,5) vaskuler giris yolu olarak arterio-
venoz fistll kullaniimaktaydi. Bireyler ortalama 86+72 aydir
HD tedavisi almaktaydi. Eslik eden hastalik olarak 32’sinde
(%41,6) diabetes mellitus bulunurken 34’Gnde (%41,2) hi-
pertansiyon mevcuttu. Bireylerin 31°i (%41,3) ikinci depre-
me HD Unitesinde yakalandi. Higbir bireyin depremlerde evi
yikilmadi. Tim bireyler depremlerden sonra diizenli olarak
HD’ye devam etti. Bireylerin 17’si (%22,7) depremler son-
rasi ilaglarini dizenli kullandigini belirtti. Sadece 7 (%9,3)
birey depremler sonrasi psikiyatrik destek aldi. Depremler
sonrasi bireylerin intravendz ve subkutan ila¢ tedavileri HD
Unitesinde planlandi ve uygulandi.

Bireylerin deprem Oncesi ortanca 19 (12-23) semptomu
mevcutken, deprem sonrasi Ug¢lncU ayda ortalama 22 (19-
25) ve altinci ayda 22 (17-24) semptomu vardi (p<0,001).
Semptom sayisi hem deprem sonrasi Uglncli ayda hem
de deprem sonrasi altinci ayda deprem 6ncesine goére art-
ti (ikisi icin de p<0,001). Ek olarak deprem sonrasi altin-
cl ayda deprem sonras! Ug¢lnci aya gére semptom sayisi
azaldi (p=0,002). Bireylerin deprem 6ncesi ve deprem son-
rasi Uguncu ve altinci ayda mevcut olan semptomlari ve bu
semptomlarin sikliklari Tablo 1’de gdsterilmistir.

Diyaliz semptom indeksi skoru; deprem dncesinde ortanca
51 (29-71), deprem sonrasi U¢linct ayda ortanca 71 (51-
82) ve deprem sonrasi altinci ayda ortanca 63 (40-76) idi
(p<0.001). DSis, hem deprem sonrasi liciincii ayda hem
de deprem sonrasi altinci ayda deprem dncesine gore artt
(ikisi icin de p<0,001). Ayrica DSis, deprem sonrasi altinci
ayda deprem sonrasi Ug¢lncl aya gére azaldi (p<0,001). Bi-
reylerin deprem éncesi ve deprem sonrasi U¢Uncu ve altinci
ayda her bir semptoma ait siddet skorlari ve bu skorlarin
karsilastirma sonuglari Tablo 2’de g6sterilmistir.

Bireylerin deprem Oncesi ile deprem sonrasi tguncu ve al-
tinci aydaki laboratuvar parametreleri ve kargilastirma so-
nuglari Tablo 3’te sunulmustur.

TARTISMA

Bu prospektif calismada HD uygulanan hastalarda semp-
tom yUkinun deprem dncesine gére hem deprem sonrasi
Uguincl ayda hem de altinci ayda arttigini gosterdik. Ayrica
semptom yUkunin deprem sonrasi altinci ayda tug¢inci aya
gbre azaldigini bulduk.

Hemodiyaliz hastalarinin semptom yiki ve yasam kalite-
si bébrek nakli yapilan hastalar ve diyalize girmeyen KBH
hastalarina gére daha fazladir (13). Ulkemizde yapilan bir
calismada en sik gérilen semptomun yorgunluk veya eneriji
eksikligi oldugu gosterilmigtir (14). Diyaliz baglangici ve al-
tinci ayda degerlendirme yapan bir calismada da yorgunluk
veya enerji eksikliginin en yaygin gérulen semptom oldugu
ortaya konulmustur (15). Calismamizda da her ¢ zaman
kesitinde de en yaygin semptomun yorgunluk veya enerji
eksikligi oldugunu bulduk.

Hemodiyaliz hastalarinda semptom sayisini ve yukinU pros-
pektif olarak degerlendiren calismalardan birinde 3 aylik ta-
kipte yasanan semptom sayisinin degismedigi gésterilmistir
(16). Alti aylik takip verilerinin sunuldugu bir baska ¢alismada
ise semptom sayisi ve toplam semptom skorunda anlamli bir
degisiklik olmadigi gdsterilmistir (17). Bir yil boyunca iki kez
incelenen 97 HD hastasini de@erlendiren bagka bir calis-
mada da semptom ylikiinde herhangi bir degisiklik olmadigi
gobsterilmigtir (18). Bizim ¢alismamizda ise deprem 6ncesine
gobre deprem sonrasi U¢lncl ve altinci ayda semptom sayisi
ve semptom ylkunde artis oldugunu bulduk. Ayrica deprem
sonras! altinci ayda Uclncl aya gére semptom yukinde
bir azalma oldugunu gésterdik. Bununla birlikte altinci ayda
semptom yUkul deprem dncesine gére yiksek olmaya devam
etti. Diyaliz hastalarinda deprem gibi blyuk travmalar sonrasi
semptom yUkUnin travma éncesi déneme dénlp dénmedigi-
nin belirlenmesi igin daha uzun sureli takip iceren prospektif
kapsamli ¢calismalara ihtiyac vardir.

Hemodiyaliz hastalarinda semptom yuku ile ilgili yapilan
calismalarda dustuk hemoglobin ve alblminin, ylksek kalsi-
yum, fosfor ve PTH’nin artmis semptom yuku ile iligkili oldu-
gu gobsterilmistir (19,20). Calismamizda deprem 6ncesi ve
deprem sonrasi U¢lncu ve altinci ay laboratuvar paramet-
releri karsilagtirildiginda anlamh bir degisiklik olmadigini
bulduk. Ek olarak galismamizda Kt/V, ’'nin deprem Oncesi
ve deprem sonrasi degismedigini saptadik. Yapilan ¢alis-
malarda yeterli diyalizin azalmis semptom yukuyle iligkili ol-
dugu cesitli calismalarla ortaya konulmustur (10,21). Diyaliz
hastalarinda laboratuvar parametrelerinde ve diyaliz ye-
terliliginde anlamli degisiklik olmamasina ragmen deprem
sonrasi artmig semptom yUkUnin nedenlerini agiklamak
icin ileri calismalara ihtiyag vardir.
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Tablo 1. Deprem 6ncesi ve deprem sonrasi U¢lncl ve altinci ayda semptomlarin dagilimi ve karsilastirma sonuglari

DOvs. DOvs. DS3.ayvs.
Semptomlar, frekans (%) [b]e} DS 3.ay DS6.ay p& DS 3.ay DS 6.ay DS 6. ay
p° p*® p°

Yorgun hissetme veya enerjide azalma 67(89,3) 73(97,3) 72(96,0) 0,006 0,008 0,037 1,000
Cinsel ydonden uyarilmada zorluk 64 (85,3) 72(96,0) 71(94,7) 0,001 0,002 0,007 1,000
Kaygili hissetme 64 (85,3) 73(97,3) 72(96,0) 0,001 0,001 0,006 1,000
Uzgiin hissetme 63 (84,00 72(96,0) 70(93,3) 0,001 0,001 0,020 1,000
Endiselenme 62 (82,7) 72(96,0) 70(93,3) <0,001 <0,001 0,014 1,000
Sinirli hissetme 62 (82,7) 71(94,7) 69(92,00 0,001 0,001 0,020 1,000
Sekse ilgide azalma 61(81,3) 70(93,3) 69(92,00) 0,026 0,041 0,085 1,000
Rahatsiz hissetme 58 (77,3) 70(93,3) 68(90,7) <0,001 <0,001 0,002 1,000
Kemik veya eklem agrisi 57 (76,0) 67 (89,3) 64(85,3) 0,001 0,001 0,029 0,804
Uykuyu surdirmede zorlanma 56 (74,7) 69 (92,0) 66 (88,0) <0,001 <0,001 0,003 0,704
Uykuya dalmada zorlanma 52 (69,3) 69 (92,00 64 (853) <0,001 <0,001 0,002 0,480
Kasinti 51(68,0) 62(82,7) 56 (74,7) 0,002 0,001 0,305 0,149
Kas agrisi 50 (66,7) 65 (86,7) 57(76,0) <0,001 <0,001 0,113 0,052
Bas agrisi 49 (65,3) 63 (84,00 60(80,0) 0,003 0,004 0,033 1,000
Kas kramplari 47 (62,7) 57 (76,0) 53(70,7) 0,060 - - -
Deride kuruluk 46 (61,3) 57 (76,0) 53(70,7) 0,004 0,003 0,113 0,704
Ayaklarda uyusukluk veya karincalanma 46 (61,3) 62(82,7) 58(77,3) <0,001 <0,001 0,015 0,783
Agiz kurulugu 46 (61,3) 59(78,7) 55(73,3) 0,002 0,002 0,098 0,544
Bacaklari hareketsiz tutmada zorlanma 45 (60,0) 51 (68,0) 48 (64,00 0,276 - - -
Konsantre olmada zorluk 43 (57,3) 65(86,7) 61(81,3) <0,001 <0,001 <0,001 1,000
Sersemlik/bas dénmesi 40 (53,3) 53(70,7) 46(61,3) 0,005 0,003 0,401 0,240
Nefes darligi 36 (48,0) 48 (64,00 43(57,3) 0,003 0,002 0,148 0,480
Bacaklarda siglik 30 (40,0) 39(52,0) 34 (453) 0,104 - - -
Oksiirme 30 (40,0) 36(48,00 32(42,7) 0,155 - - -
istahta azalma 27 (36,0) 52(69,3) 42(56,0) <0,001 <0,001 0,005 0,107
Bulanti 25(33,3) 31(41,3) 29(38,7) 0,061 - - -
Gogus Agrisi 22 (29,3) 24(32,00 24(32,00 0,670 - - -
Kabizlik 20 (26,7) 26(34,7) 23(30,7) 0,125 - - -
Kusma 12(16,0) 17(22,7) 16(21,3) 0,122 - - -
ishal 11 (14,7) 13(17,3) 11 (14,7) 0,607 - - -

DO: Deprem éncesi, DS: Deprem sonrasi, & Cochran’s Q testi kullanildi. € Mc-Nemar testi kullanildi.

Diyaliz hastalarinda stres, anksiyete ve depresyon yaygin
olarak gérulebilmektedir. Diyaliz hastalarinin  %38’inde
anksiyete ve depresyon gibi belirtiler ve %57’sinde stres
oldugu bildirilmigtir (22). Depresyon, stres ve anksiyete gibi
psikolojik bozukluklarin yayginliginin HD hastalarinda daha
fazla semptom yukd ile iligkili oldugu gosterilmistir (8,9). Bir
baska calismada ise stresin ve zayif sosyal destegin semp-
tom yukunun belirleyicileri oldugu gdésterilmigtir (15). Top-
lumda kasirga, sel ve deprem gibi buytk travmalar sonra-
sI yayginlik anksiyete icin %2 ile %84, depresyon i¢in %3
ile %53 ve TSSB igin %3 ile %52 arasinda degismektedir

(7). Ulkemizde 6 Subat 2023 depremleri sonrasi yapilan
bir ¢calismada ise anksiyete orani %67 olarak bildirilmigtir
(23). Katrina kasirgasindan 1 yil sonra HD hastalarinda
TSSB orani ise %24 olarak saptanmistir (24). Libnan’da
meydana gelen bir patlamadan 6 ay sonra gerceklestiri-
len HD hastalarini igeren bir ¢calismada ise anksiyete %55
oraninda goérulurken depresyon %57 oraninda géralmustir
(25). Galismamizda ortaya koydugumuz HD hastalarinda
deprem o6ncesine gbre deprem sonrasi Gglncl ve altinci
aylarda semptom yutikunde meydana gelen artis yasanan iki
blylk travma sonrasi meydana gelen depresyon, stres ve
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Tablo 2. Deprem 6ncesi ve deprem sonrasi G¢lncu ve altinci ayda semptomlarin siddet skorlari ve karsilastirma sonuglar

Semptomlar, siddet skoru, ortanca ) DO vs. DOvs. = DS3.ay vs.
Db DS 3.ay DS6.ay p* DS3.ay DS 6.ay DS 6.ay
(CAA) o o pe
Yorgun hissetme veya enerjide azalma 2 (2-4) 4 (3-4 3 (2-4) <0,001 <0,001 0,048 0,048
Cinsel ydonden uyarilmada zorluk 2 (1-4) 4 (3-4 3 (2-4) <0,001 <0,001 0,082 0,150
Kaygili hissetme 4 (2-4) 4(3-4 4 (2-4) <0,001 0,001 0,181 0,181
Uzgiin hissetme 4 (2-4) 4(3-4 4 (2-4) <0,001 <0,001 0,165 0,091
Endiselenme 2 (2-4) 4(3-4 3 (2-4) <0,001 <0,001 0,054 0,054
Sinirli hissetme 2 (2-4) 4 (3-4 3 (2-4) <0,001 <0,001 0,060 0,259
Sekse ilgide azalma 2 (1-4) 4 (3-4 3 (2-4) <0,001 <0,001 0,054 0,101
Rahatsiz hissetme 2 (2-4) 4 (3-4 3 (2-4) <0,001 <0,001 0,043 0,082
Kemik veya eklem agrisi 2 (1-4) 4 (2-4 3 (2-4) <0,001 0,001 0,259 150
Uykuyu surdirmede zorlanma 2 (0-4) 4 (2-4 3 (2-4) <0,001 <0,001 0,259 0,060
Uykuya dalmada zorlanma 2 (0-4) 4 (3-4 3 (2-4) <0,001 <0,001 0,043 0,021
Kasinti 2 (0-4) 3(1-4 2 (0-4) <0,001 0,002 1,000 0,024
Kas agrisi 2 (0-4) 4 (2-4 3 (1-4) <0,001 <0,001 0,362 0,008
Bas agrisi 2 (0-4) 3(1-4 2 (1-3) 0,005 0,043 1,000 0,112
Kas kramplari 2 (0-2) 2(1-3 2 (0-3) <0,001 <0,001 0,495 0,038
Deride kuruluk 2 (0-4) 3(1-4 2 (0-4) <0,001 0,010 0,811 0,199
Ayaklarda uyusukluk veya karincalanma 2 (0-4) 3(1-4 2 (1-3) <0,001 <0,001 0,150 0,030
Agiz kurulugu 2 (0-2) 2(1-4 2 (0-3) <0,001 <0,001 0,199 0,082
Bacaklari hareketsiz tutmada zorlanma 2 (0-2) 2 (0-3 2 (0-3) 0,310 - - -
Konsantre olmada zorluk 2 (0-4) 3 (2-4 2 (1-4) <0,001 <0,001 0,008 0,067
Sersemlik/bas dénmesi 2 (0-2) 2 (0-3 2 (0-3) <0,001 <0,001 1,000 0,008
Nefes darhig 0 (0-2) 1(0-3 1(0-2) <0,001 0,001 0,982 0,021
Bacaklarda siglik 0 (0-2) 1(0-3 0 (0-2) <0,001 0,020 0,806 0,037
Okstirme 0 (0-2) 0 (0-2 0 (0-2) <0,001 0,038 1,000 0,048
istahta azalma 0 (0-2) 1(0-3 1(0-2) <0,001 <0,001 0,181 0,004
Bulanti 0 (0-2) 0 (0-2 0 (0-2) <0,001 0,030 1,000 0,199
Gogus Agrisi 0 (0-1) 0 (0-1 0 (0-1) 0,018 0,534 1,000 0,982
Kabizlik 0 (0-1) 0 (0-2 0 (0-1) <0,001 0,217 1,000 0,181
Kusma 0 (0-0) 0 (0-0 0 (0-0) 0,002 0,393 1,000 0,865
ishal 0 (0-0) 0 (0-0) 0 (0-0) 0,071 - - -

DO: Deprem 6ncesi, DS: Deprem sonrasi, CAA: Ceyrekler arasi aralik. & Friedman testi kullanildi. € Wilcoxon isaret testi kullanildi.

anksiyete ile iligkili olabilir. Ancak calismamizda hastalari
depresyon, anksiyete ve stres agisindan degerlendirmedik.
Deprem sonrasi diyaliz hastalarinda semptom yuku ile psi-
kolojik faktérlerin iligkisini degerlendirmek icin ileri calisma-
lara ihtiya¢ vardir.

Renal destekleyici bakim (RDB) multidisipliner bir sekilde
nefroloji hekimligi, hemsirelik, palyatif bakim, beslenme des-
tegi ve sosyal hizmetleri icine alarak hasta ve aile merkezli
y6netimi 6n planda tutan bir yéntemdir. Diyaliz hastalarinda
RDB’nin hem fiziksel hem de psikolojik semptomlarda iyi-

lesmelere yol acarak semptom yukinu hafiflettigi prospekiif
bir calismada g&sterilmistir (26). Deprem gibi buyUk trav-
malar sonrasi artmis semptom yukinu azaltarak; hastalarin
yasam kalitesini artirmak, hastaneye yatis ve mortaliteyi
azaltmak igin nefroloji hekimligi ve hemsireligi yénetiminde
multidisipliner bir yaklasim gerekmektedir. Travmalar son-
rasi multidisipliner yaklagimin faydalarini ortaya koymak
icin ise prospektif calismalara ihtiycag vardir.

Calismamizin gesitli kisitliliklari mevcuttu. Oncelikle hasta
sayimiz azdi. Ek olarak ¢calismamiz depremden etkilenen
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Tablo 3. Deprem 6ncesi ve deprem sonrasi U¢lncu ve altinci ayda laboratuvar parametreleri

DO DS 3.ay DS 6. ay p
Ure, ortanca (CAA), mg/d! * 148,1 (118,2-172,7)  140,6 (120,0-173,2)  140,1 (114,6-154,1) 0,170
Kreatinin, ortanca (CAA), mg/dl & 9,8 (7,6-10,9) 9,2 (7,3-10,8) 9,5 (7,5-11,2) 0,529
Albimin, ortalama+SD, g/dl 3,5+0,4 3,4+0,4 3,5+0,4 0,060
Fosfor, ortanca (CAA), mg/dl * 4,7 (3,9-5,4) 4,9 (4,1-5,7) 47 (4,1-6,1) 0,422
Kalsiyum, ortanca (CAA), mg/dl * 8,7 (8,0-9,2) 8,4 (8,1-8,7) 8,3 (8,1-8,7) 0,537
Hemoglobin, ortalama+SD, g/d| & 10,8+1,7 10,6+1,7 10,8+1,7 0,483
Parathormon, ortanca (CAA), pg/ml * 423,1 (194,0-684,2)  423,0 (226,0-834,0)  473,0 (248,7-728,0) 0,911
Ferritin, ortanca (CAA), ng/ml * 211,5 (85,9-443,9) 215,0 (112,0-457,0) 190,0 (106,0-534,0) 0,061
KtNUre‘ ortalama+SD & 1,32+0,35 1,35+0,33 1,34+0,32 0,500

DO: Deprem 6ncesi, DS: Deprem sonrasi, SS: Standard sapma, GAA: Ceyrekler arasi aralik. * Friedman testi kullanildi.® Tekrarli lctimler

ANOVA testi kullanildi.

bir sehirde ve bir diyaliz merkezinde yapildi. Ayrica hasta-
larin semptom yUkinl degerlendirirken es zamanli olarak
depresyon, anksiyete ve stres durumlarini degerlendirme-
dik. Calismamizin bir diger kisitliligi ise deprem sonrasi or-
taya cikan ulagim, ila¢ temini ve barinma gibi temel ihtiyac
eksikliklerinin semptom yukune etkisinin degerlendiriimemis
olmasidir. Galismamizin gugli yani ise diyaliz hastalarin-
da semptom yUkinu deprem gibi blylk bir travma sonrasi
prospektif olarak inceleyen bildigimiz kadariyla literattrdeki
ilk calisma olmasidir.

Calismamizda HD hastalarinda ylksek olan semptom yu-
kinun deprem gibi biyUk travmalar sonrasi dénemde daha
da arttigini gésterdik. Artmis semptom yukinin beraberin-
de getirdigi mortalite artisi ve hayat kalitesindeki azalma
g6z 6nline alindiginda diyaliz hastalarinda deprem sonrasi
semptomlarin farkinda olmak ve takip etmek erken mida-
hale sansi saglayabilir. Deprem sonrasi semptom yukunde-
ki artisin olasi sebeplerini aciklamak icin daha fazla hasta
ile yapilan kapsaml ¢alismalara ihtiya¢ vardir.

Tesekkur

Calismaya dahil olan tim katilimcilara tesekkir ederiz.
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GRAFIKSEL OZET

Depremzedelerin ruh sagliginin iyilestiriimesinde i¢ huzur, 6z elestirel ruminasyon ve gelecek zaman algisi
o6nemlidir. Depremin olumsuz etkilerinin azaltiimasinda sirdirulebilir mudahalelerin planlanmasi bir gerekliliktir.

< Arastirma, depremzedelerde
ic  huzur ve Oz-elestirel
ruminasyonun gelecek zaman
algisinda  yordayici  rolinu
belirlemek amaciyla
gerceklestirilmigtir.

Depremzedelerde ...
i¢ huzur arttikga;

g denge], kaybin  kabulu,

Tanimlayici arastirma, Ekim 2023- hayattan_ Ze_\_/k__ alma ve
Subat 2024 tarihleri arasinda 6 Subat materyalist dusiince | gelecek
depreminden etkilenmis 11 ilde zaman perspektifinde firsatlara
yasayan 381 birey ile yUritilmuUstir. ve sinirlara odaklanma

Veriler; Kisisel Bilgi Formu , Ig Huzur
Olcegi ve Oz Elestirel Ruminasyon
Olcegi ve Gelecek Zaman Perspektifi
Olgegi ile online olarak toplanmistir.

. . Ayse Elkoca, Duygu Ayar, Filiz Polat, Elkoca A, ve ark. Depremzedelerde g ...
Bati Karadeniz Tip Dergisi Cigdem Aksu Bati Karadeniz Tip Dergisi 2024;8(3).
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Amagc: Bireylerin yasanan olumsuz durumlardan kurtulmalari, deprem &ncesi normal yasama dénmeleri, gelecege yonelik planlarini
yapmalarinda ve hedeflerini belirlemelerinde gelecek zaman algilari énemli rol oynamaktadir. Bu arastirmanin amaci depremzedelerde i¢
huzur ve 6zelestirel ruminasyonun zaman algisinda yordayici roliini belirlemektir.

Gerec ve Yontemler: Arastirma Ekim 2023- Subat 2024 tarihleri arasinda Turkiye'nin dogusunda 6 Subat depreminden etkilenmis 11
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Perspektifi Olcegi” ile online olarak toplandi. Verilerin istatistiksel analizlerinde SPSS (Statistical Package for the Social Sciences) 26.0 paket
programi kullanildi.

Bulgular: Arastirmaya katilan depremzedelerin %81.7’sinin 18-39 yas araliginda ve 80.6’sinin kadin oldugu belirlendi. IHO (i¢ Huzur
Olgegi), iIHO alt boyutlari “Kaybin kabulii” ve “Asan Hedonizm ve Materyalizm” arasinda negatif yénde, “ic denge/Sakinlik” arasinda ise
pozitif yénde yiiksek diizeyde korelasyon belirlenmistir. Ayrica iHO ile OERO (Oz Elestirel Ruminasyon Olcegi) arasinda ve iHO ile GZPO
(Gelecek Zaman Perspektifi Olgegi) arasinda pozitif ydnde yiiksek diizeyde korelasyon belirlenmistir. IHO ile GZPO alt boyutlari “Firsatlara
odaklanma” ve “Sinirlamalara odaklanma” arasinda da pozitif ydnde yliksek diizeyde korelasyon belirlenmistir.

Sonug: Depremzedelerin i¢c huzurlari artisi, ic dengeyi artirirken, kaybin kabulli, hayattan zevk alma ve materyalist diisiinceyi azaltti. ic
huzur artisi, 6z elestirel ruminasyonu ve gelecek zaman perspektifi alt élgeklerinden firsatlara ve sinirlara odaklanmayi artirdi. Oz elestirel
ruminasyon ve gelecek zaman perspektifi artisi da gelecek zaman perspektifi alt dlceklerinden firsatlara ve sinirlara odaklanmayi artirdi.
Depremzedelerin psikolojik iyi hallerini artirabilmek icin, i¢ huzurlarini, gelecek zaman perspektiflerini artirmak ve ruminatif diistincelerini
azaltmak icin mudahale ve longitudinal calismalari yapilabilir.

Anahtar Sozciikler: Deprem, i¢ huzur, 6z elestirel ruminasyon

GRAPHICAL ABSTRACT

Inner peace, self-critical rumination and future time perception are important in improving the mental health of
earthquake victims. Planning sustainable interventions is a necessity in reducing the negative effects of the earthquake.

< The study was conducted to
determine the predictive role
of inner peace and self-critical
rumination on future time
perception in  earthquake

Earthquake victims...

as inner peace increases;

< inner balance], acceptance of
The descriptive study was conducted loss, enjoyment of life and

SUrvivors.

between October 2023 and February
2024 with 381 individuals living in 11
provinces affected by the 6 February

materialistic thinkingl, focus on
opportunities and limits in a
future time perspective

earthquake. Data were collected
online using Personal Information
Form, Inner Peace Scale, Self-Critical
Rumination Scale and Future Time
Perspective Scale.

Elkoca A, et al. The Predictive Role of

Ayse Elkoca, Duygu Ayar, Filiz Polat,
Inner... Med J West Black Sea 2024;8(3).

Cigdem Aksu

Medical Journal of Western Black Sea

ABSTRACT

Aim: Future time perceptions play an important role in helping individuals recover from negative situations, return to normal life before the
earthquake, make plans for the future and determine their goals. The aim of this research is to determine the predictive role of inner peace
and self-critical rumination on time perception in earthquake victims.

Material and Methods: The research was conducted between October 2023 and February 2024 with 381 individuals living in 11 provinces
affected by the February 6 earthquake in eastern Turkey. Data were collected online with the "Personal Information Form", "Inner Peace
Scale", "Self-Critical Rumination Scale" and "Future Time Perspective Scale". SPSS (Statistical Package for the Social Sciences) 26.0
package program was used in the statistical analysis of the data.

Results: It was determined that 81.7% of the earthquake victims participating in the research were between the ages of 18-39 and 80.6%
were women. A high level of negative correlation was determined between the IHR (Inner Peace Scale), IHR the subscales "Acceptance
of Loss" and "Exceeding Hedonism and Materialism", and a positive correlation was determined between "Inner Balance/Calmness". In
addition, a high level of positive correlation was determined between IHRS and SERS (Self-Critical Rumination Scale) and between IHRS
and GZPO (Future Time Perspective Scale). A high level of positive correlation was also determined between the IHO and GZPO sub-
dimensions "Focus on opportunities" and "Focus on limitations".

Conclusion: While the earthquake victims' increased peace of mind increased their internal balance, acceptance of loss decreased their
enjoyment of life and materialistic thinking. Increased inner peace increased self-critical rumination and focusing on opportunities and
limits from the future time perspective subscales. Increased self-critical rumination and future time perspective also increased focusing on
opportunities and limits from the future time perspective subscales. In order to increase the psychological well-being of earthquake victims,
intervention and longitudinal studies can be carried out to increase their inner peace, future perspectives and reduce ruminative thoughts.

Keywords: Earthquake, inner peace, self-critical rumination
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Depremzedelerde I¢ Huzur ve Oz-Elestirel Ruminasyonun Gelecek Zaman Algisinda Yordayici Rolii

Dogal afetler; fiziksel, sosyal ve ekonomik kayiplara neden
olan, buyuk zararlara ve insanlarin élumine yol agan, in-
san faaliyetlerini kesintiye ugratan, ulusal ve uluslararasi
yardim gerektiren olaylardir (1). Dogal afetlerden biri olan
depremler de bireysel ve toplumsal yénden travmatik 6zel-
liklere sahiptir ve afet gerceklestikten sonra da olumsuz et-
kileri devam etmektedir (1,2). Dolayisiyla afet sonrasinda
hayatta kalan bireyler fiziksel ve psikolojik stresle karsi kar-
slya kalabilmektedirler (1,3).

Deprem gibi felaketlerden kaynaklanan stres, kayip de-
neyimlerinin neden oldugu hasar buyuk insan gruplarinda
duygusal bozukluklar tetikleyebilmekte, depreme maruz
kalan bireyler psikososyo-ekonomik agidan olumsuz yén-
de etkilenebilmektedir (3). Depremde travmatik bir sekilde
yakinini/sevdigini kaybeden depremzedelerin ruhsal yén-
den derinden etkilenmekte ve yasadiklari yas ile yasam
dengeleri bozulmaktadir. Deprem gibi yasa neden olan ve
katlanmasi zor olan olaylar sonrasinda insanlarda Gzintd,
sok, o6fke, 6zlem, inkar, kaygl, sugluluk ve ruminasyon gibi
durumlar gérilmektedir (2).

Ruminasyon, bir fikir Gzerinde anormal ve tekrarli bir sekilde
surekli distinmektir (4). Travmatik bir olay olan depremler-
den sonra inanclarin sarsiimasi, korku ve Uzintu gibi duy-
gular, hayatta kalanlarin ruminasyon gibi uyumsuz biligsel
islem tarzlarina girmesine yol acabilir, birey yasadigi stresi
azaltmak icin olay hakkinda tekrar tekrar dusunur (5-7). Ru-
minatif disiinme, anotmal stres olusturan olumsuz duygular
ve depresyonla ilgilidir ve semptomlari hem biligssel hem de
duygusal sirecler yoluyla strdurdlar (5).

Bireylerin sahip olduklari olumlu ve olumsuz duygular ve
yasamdan aldiklari doyuma iligkin olarak yapmis olduklari
dznel degerlendirme ic huzur olarak tanimlanmaktadir. ic
huzurda olumlu duygular sik, olumsuz duygular az yasa-
makta ve yasamdan yliksek doyum alinmaktadir. i¢ huzur-
da birey; mutluluk ve memnuniyet gibi olumlu duygularin ve
ruh hallerinin varligi, depresyon ve kaygi gibi olumsuz duy-
gularin yokluguna dayali olarak kendi iyiligiyle iliskili diisin-
ce ve hislerini ifade eder (8,9). Kinosiata’nin 2011 yilindaki
blyiuk Japonya depreminden sonra yaptigi arastirmada
yetiskin bireylerin 6znel iyi olus dlzeylerinin distk oldugu
belirlenmigtir (10). Moriyama’nin yash bireylerle yaptigi ca-
lismada da i¢ huzuru yiksek olan 75 yas Ustl bireylerin re-
fah diizeylerinin, hayattta kalma ve hastalik prognozlarinin
daha iyi oldugu, agriya tolerans ve hastaliklara karsi tole-
ranslarinin yiksek oldugu saptanmistir (8).

Deprem sonrasi herseyin normale dénmesi zaman alaca-
gindan depremzedelerin disinme ortami bulamadan daha
hizli karar almak zorunda kalmalari da gerginlige neden
olabilmektedir (11). Gelecek zaman algisi, bireyin yakin
veya uzak gelecekteki hedef ve beklentilerinin simdiki ey-

lemleri Uzerine etkisini, psikolojik ve cevresel 6zelliklere
gore zamani subjektif olarak nasil algiladigini ifade etmek-
tedir (12,13). Gelecek zaman algisi 6znel bir yapiya sahiptir
ve psikolojik zamanla ilgilidir (13). Bireylerin zamani birbi-
rinden farkli algilamasinda etkili olan faktérler, gelecek za-
man algisinin farklilasmasina neden olmaktadir (12). Bazi
bireyler cok uzak zamani distinip onunla ilgili plan yapabi-
lirken, bazilari da sadece kisa zaman uzakligi ile ilgili plan
yapmaktadir. Bu algilama farkindan dolay! uzun gelecek
zaman algisina sahip bireyler, geleceklerine yonelik daha
fazla sayida hedef belirlemekte ve daha uzun sireli planlar
yapmaktadirlar (14). Gelecek zaman algisi glgli olan bi-
reylerde simdiki eylemler daha édnemlidir ¢iinkl simdiki ey-
lemlerini hedeflerine ulagsmada arag olarak kullanmaktadir-
lar. Gelecek zaman algisi dusik olan bireyler ise; zamanin
hizla Gzerlerine dogru geldigini distnduUkleri icin gelecege
yonelik plan yapma ve hedeflerini yénetme konusunda ba-
sarisiz olurlar (13). Deprem sonrasi goriilen ruminasyon ve
yasanan travmayla basetmede i¢ huzur énemli bir faktor-
dur. Bireylerin yasanan olumsuz durumlardan kurtulmalari,
deprem Oncesi normal yasama dénmeleri, gelecege yonelik
planlarini yapmalarinda ve hedeflerini belirlemelerinde ge-
lecek zaman algilari énemli rol oynamaktadir. Bu dogrultu-
da planladigimiz bu arastirmada amag; depremzedelerde i¢
huzur ve 6zelestirel ruminasyonun zaman algisinda yorda-
yici rolind belirlemektir.

GEREC ve YONTEMLER

Arastirma depremzedelerde i¢ huzur ve 6z-elestirel rumi-
nasyonun gelecek zaman perspekiifi ile iligkisi incelemek
amaciyla tanimlayici olarak yapilmigtir.

Arastirmamizda arastirilan hipotezler sunlardir: 1) Deprem-
zedelerin sosyodemografik 6zellikleri ile i¢ huzur, 6zelestirel
ruminasyon ve gelecek zaman algi dizeyleri arasinda fark
var midir? 2) Depremzedelerin i¢ huzur, dzelestirel rumi-
nasyon ve gelecek zaman algi diizeyleri nedir? 3) Deprem-
zedelerin i¢ huzur, 6zelestirel ruminasyon ve gelecek za-
man algilar arasinda iliski var midir? 4) Depremzedelerde
ic huzur ve 6zelestirel ruminasyonda gelecek zaman algisi-
nin rolu nedir?

Arastirmanin yurutilebilmesi icin Etik Kurul (Etik kurul tarihi:
20.10.2023 Etik Kurul No: E. 141230) onay! alinmistir. Ve-
riler toplanmadan 6énce katilimcilara ¢alismanin amaci ve
icerigi aktarilarak online onamlari alinmigtir. Calisma Hel-
sinki ilkeleri Deklerasyonu’nda belirtilen etik kurallara uygun
olarak gergeklestirilmistir.

Arastirma verileri dijital ortamda toplanmigtir. Arastirmacilar
tarafindan dijital bir anket (Google forms) olusturulmustur.
Olusturulan dijital anket, Whatsapp, Instagram, Twitter gibi
sosyal platformlarda paylasiimis ve ankete cevap verenler-
den de diger kisiler ile paylasmasi istenmigtir. Katihmcilara
goénderilen anketin basinda ¢alismanin amaci ve igerigi ile
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calismaya katimin génullilik esasina dayal olduguna dair
bilgiler yer almigtir.

Arastirmanin evrenini 2023 yilinda Turkiye’de depremden
etkilenen 11 ilinde yasayan 18 yas Ustl 8.956.972 birey
olusturmaktadir (15). Arastirmanin érneklem buyUklugini
hesaplamak icin G Power 3.1 programi kullanilarak priori
glc analizi yapilmistir. Yapilan arastirmalar incelenmis
(Chérif, Niemiec, & Wood 2022) ve “i¢c Huzur Olgegi’nin”
beklenen gliven araliklari belirlenerek gliven araligi a=0,05
iken, testin gticu (1-B) 0,80, effect size d= 0,14 ile 6rneklem
buyUkligu 367 olarak hesaplanmistir (16).

Dahil etme kriterleri; 2023 yilinda gerceklesen depremi ya-
samis olmak, 18-65 yas araliginda olmak, Tirkce okuyup
anlayabilmek, Akilli telefon kullanmaktir.

Diglama kriterleri; Deprem sonrasinda psikiyatrik tani ve
tedavi almaktir.

Arastirma verileri 21.10.2023-01.02.2024 tarihleri arasinda
toplanmigtir. Aragtirma 381 depremzedenin katilimi ile son-
landiriimig ve dijital anket erisime kapatiimistir.

Veri toplama araclari

Veri toplama araci olarak, arastirmacilar tarafindan literattr
dogrultusunda hazirlanan “Kisisel Bilgi Formu”, “ic Huzur

Olgegi”, “Oz Elestirel Ruminasyon Olgegi” ve “Gelecek Za-

man Perspektifi Olgegi” kullaniimistir.

Kisisel Bilgi Formu: Kisisel bilgi formu arastirmacilar tarafin-
dan literatlir dogrultusunda gelistiriimis olup (yas, cinsiyet,
medeni durum, egitim diizeyi, gelir diizeyi, depremde yasa-
nan binada ¢6kme ve depremde yakinini kaybetme) toplam
7 sorudan olugmaktadir.

ic Huzur Olgegi: Xi ve Lee tarafindan gelistirilmis 6lgek do-
kuz maddeden olusmaktadir (17). Olcegin Tiirkce gegerlilik
glvenilirligi Seki ve ark. tarafindan yapilmistir (18). Olcek
Kaybin Kabuli (1, 2 ve 3. Maddeler), ig Denge/Sakinlik (4,
5 ve 6. Maddeler) ve Asan Hedonizm ve Materyalizm (7, 8
ve 9. Maddeler) olmak Ulzere U¢ alt boyuttan olusmaktadir.
Olgek, 7’liLikert derecelendirmesine sahiptir (1= Neredeyse
hic, ...,7= Neredeyse her zaman). Olgekte i¢ huzuru olum-
suz etkileyen 1, 2, 3, 7, 8, 9. maddeler ters puanlanmaktadir.
Olgekten alinan puan arttikga i¢ huzurun da arttigi varsayil-
maktadir. Olcegin geneli icin Cronbach alpha katsayisi 0,72
olarak bulunmustur. Olgegin alt boyutlari icin; Kaybin Kabu-
Il 0,78, ic Denge/Sakinlik 0,78 ve Asan Hedonizm ve Ma-
teryalizm 0,63 Cronbach alpha degerine sahiptir. Olgekten
alinan puan arttik¢a i¢ huzurun da arttigi varsayiimaktadir.
Bu arastirmada 6l¢egin Cronbach alpha katsayisi 0,77dir.
Olgegin alt boyutlari icin 0,71 ile 0,81 arasinda Cronbach
alpha degerine sahiptir.

Oz Elestirel Ruminasyon Olgegi: Smart ve ark. tarafindan
gelistirilen dlcek, bireylerin 6z elestirel ruminasyonlarini
belirlemek amaciyla olusturulan 10 maddeli bir 6z bildirim

olgegidir (19). Olgegin Tirkge gecerlilik glivenilirligi Kocalar
tarafindan yapilmistir (20). Olcek, tek boyutlu bir éigek olup
dortli Likert derecelendirmesine sahiptir (1= Asla, ...,4=
Tamamen). Olgekten alinan puan arttikga 6z elestirel rumi-
nasyonlarin da arttigi varsayiimaktadir. Olgedin maddeleri
arasinda ters madde bulunmamaktadir. Olgegin Cronbach
alpha katsayisi 0.92 olarak kaydedilmigtir. Bu arastirmada
6lcegin Cronbach alpha katsayisi 0.91dir.

Gelecek Zaman Perspektifi Olgegi: Olcek Carstensen ve
Lang tarafindan gelistirilmistir (21). Olgek 10 maddeden
olusmaktadir ve 7’li Likert tiptedir (1-hi¢c dogru degil... 7-cok
dogru). Olgekte Firsatlara Odaklanma (1, 2, 3, 4, 5, 6 ve 7.
Maddeler) ve Sinirlamalara Odaklanma (8, 9 ve 10. Madde-
ler) olmak (izere iki alt boyut bulunmaktadir. Olgegin Tirkge
gecerlilik gtivenilirligi Soylu ve Ozekes tarafindan yapiimis-
tir (22). Olgegdin maddeleri arasinda ters madde bulunma-
maktadir. Olgegin alt boyutlari icin Cronbach alpha katsay!-
s1, Firsatlara Odaklanma 0,91 ve Sinirlamalara Odaklanma
0,86 olarak kaydedilmigtir. Bu arastirmada élgegin genel
icin Cronbach alpha katsayisi 0,83diir. Olgegin alt boyutlari
icin 0,83 ile 0,92 arasinda Cronbach alpha degerine sahiptir.

istatistiksel Analiz

Verilerin analizinde SPSS 26.0 (Statistical Packet for Social
Sciencesfor Windows) paket programi kullanilmistir. istatis-
tiksel analizde 6lgek puan ortalamalarinin normal dagilhma
uygunlugu Shapiro-Wilk testi ile degerlendirilmis ve verilerin
normal dagilima uymadigi tespit edilmistir. Arastirmada ka-
tilimcilarin sosyodemografik ve diger 6zellikleri icin ytzde
ve frekans; 6lcek puan ortalamalari igin ise aritmetik ortala-
ma ve standart sapma tanimlayici istatistikleri kullaniimigtir.
Sosyodemografik ve diger Ozellikler ile 6lgek puan ortala-
malarinin karsilastirilmasinda 3’lt gruplarda Kruskal Wallis,
2’li gruplarda Mann-Whitney U testleri kullaniimistir. Ayrica
Olcekler arasi iligkinin analizinde Spearman Korelasyon tes-
ti kullanilmistir. i¢ tutarlik Cronbach alfa katsayisi hesaplan-
mustir. Anlamlilik diizeyi p< 0,05 olarak kabul edilmigtir.

BULGULAR

Depremzedelerin %81,7’sinin 18-39 yas aralijinda ve
%80,6’sinin kadin oldugu, %82,2’sinin partnerinin olmadig,
%86,8’inin Universite ve lzerinde egitim aldigi, %83,5’inin
calismadigi, %77,8’inin orta dizeyde gelir sahibi oldugu,
%92,8’inin depremde yasadiklari binada ¢ékme olmadigi
ve %77,0’sinin depremde bir yakinini kaybetmedigi belir-
lenmistir (Tablo 1).

Arastirmaya katillan depremzedelerin yas (p=0,669), cin-
siyet (p=0,423), egitim duzeyi (p=0,196), calisma duru-
mu (p=0,986), gelir dizeyi (p=0,222), depremde yasanan
binada ¢ékme (p=0,201) ve depremde yakinin kaybetme
(p=0,999) durumlarina gére iIHO toplam puan ortalamala-
ri arasinda istatistiksel agidan anlamli bir fark saptanma-
mistir (Tablo 2). Partneri olan ve olmayan depremzedelerin
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Depremzedelerde I¢ Huzur ve Oz-Elestirel Ruminasyonun Gelecek Zaman Algisinda Yordayici Rolii

Tablo 1. Depremzedelerin sosyodemografik ézelliklerine gére
dagilimlari (n=387)

S Sonug
Sosyodemografik 6zellikleri (n=387)
. 18-39 yil 316 81,7
Yas araligi, n (%) —
40 yil ve Uzeri yas 71 18,3
L Kadin 312 80,6
Cinsiyet, n (%)
Erkek 75 19,4
) Partneri var 69 17,8
Medeni durum, n (%) -
Partneri yok 318 82,2
iIkégretim 23 6,0
Egitim dizeyi, n (%) Lise 28 7,2
Universite ve lizeri 336 86,8
Calisma durumu, Caligtyor 64 16,5
n (%) Calismiyor 323 83,5
Kotu 66 17,0
Gelir duzeyi, n (%) Orta 301 77,8
Iy 20 5,2
Depremde yasanan ~ Oldu 28 7,2
binada ¢ékme, n (%)  Olmadi 359 928
Depremde yakinini Kaybetti 89 23,0
kaybetme, n (%) Kaybetmedi 298 77,0

iHO toplam puan ortalamalari arasindaki fark anlamlidir
(p=0,025) (Tablo 2).

Ayrica depremzedelerin yas (p=0,484), cinsiyet (p=0,566),
egitim duzeyi (p=0,719), calisma durumu (p=0,670), ge-
lir dizeyi (p=0,074), depremde yasanan binada ¢dkme
(p=0,400) ve depremde yakinin kaybetme (p=0,053) du-
rumlarina gére IHO “Kaybin kabuli” alt boyutu puan ortala-
malari arasinda istatistiksel agidan anlamh bir fark saptan-
mamistir (Tablo 2). Partneri olan ve olmayan depremzede-
lerin “Kaybin kabulid” alt boyutu puan ortalamalar arasin-
daki farkin anlamli oldugu saptanmistir (p=0,037) (Tablo 2).

Arastirmaya katilan depremzedelerin yas (p=0,064), cin-
siyet (p=0.332), medeni durum (p=0,138), egitim dize-
yi (p=0,250), calisma durumu (p=0,231), gelir dlzeyi
(p=0,334), depremde yasanan binada ¢cdkme (p=0,805) ve
depremde yakinin kaybetme (p=0,173) durumlarina gére
iHO “i¢ denge/Sakinlik” alt boyutu arasinda istatistiksel agi-
dan anlamli bir fark saptanmamistir (Tablo 2).

Arastirmaya katilan depremzedelerin yas (p=0,943), cin-
siyet (p=0,318), medeni durum (p=0,247), egitim dize-
yi (p=0,600), calisma durumu (p=0,736), gelir duzeyi
(p=0,142), depremde yasanan binada ¢cokme (p=0,434) ve
depremde yakinin kaybetme (p=0,710) durumlarina gére
IHO “Asan hedonizm materyalizm” alt boyutu arasinda is-
tatistiksel acidan anlaml bir fark saptanmamigtir (Tablo 2).

Arastirmaya katillan depremzedelerin yas (p=0,682), cin-
siyet (p=0,775), medeni durum (p=0,091), egitim dize-
yi (p=0,166), calisma durumu (p=0,462), gelir dlzeyi
(p=0,523) ve depremde yakinin kaybetme (p=0,977) du-
rumlarina gére OERO toplam puan ortalamalar arasinda
istatistiksel agidan anlamli bir fark saptanmamistir (Tablo
3). Depremde yasadiklari binada ¢ékme olan ve olmayan
depremzedelerin OERO toplam puan ortalamalari arasin-
daki fark anlamlidir (p=0,005) (Tablo 3).

Arastirmaya katilan depremzedelerin yas (p=0,531), cin-
siyet (p=0,082), medeni durum (p=0,129), egitim dize-
yi (p=0,588), calisma durumu (p=0,243), gelir duzeyi
(p=0,221), depremde yaganan binada ¢cdkme (p=0,748) ve
depremde yakinin kaybetme (p=0,170) durumlarina goére
GzPO toplam puan ortalamalari arasinda istatistiksel acl-
dan anlaml bir fark saptanmamistir (Tablo 4).

Arastirmaya katillan depremzedelerin yas (p=0,950), mede-
ni durum (p=0,187), egitim dlzeyi (p=0,292), calisma duru-
mu (p=0,543), gelir duzeyi (p=0,091), depremde yasanan
binada ¢ékme (p=0,998) ve depremde yakinin kaybetme
(p=0,380) durumlarina gére GZPO “Firsatlara odaklanma”
alt boyutu puan ortalamalari arasinda istatistiksel agidan
anlamli bir fark saptanmamistir (Tablo 4). Kadin ve erkek
depremzedelerin GZPO “Firsatlara odaklanma” alt boyutu
toplam puan ortalamalari arasindaki farkin anlamli oldugu
saptanmistir (p=0,029) (Tablo 4).

Arastirmaya katilan depremzedelerin yas (p=0,092), cin-
siyet (p=0,292), medeni durum (p=0,302), egitim dize-
yi (p=0,400), calisma durumu (p=0,150), gelir dlzeyi
(p=0,528), depremde yasanan binada ¢c6kme (p=0,406) ve
depremde yakinin kaybetme (p=0,228) durumlarina goére
GZPO “Sinirlamalara odaklanma” alt boyutu puan ortala-
malar arasinda istatistiksel agidan anlamli bir fark saptan-
mamigtir (Tablo 4).

ic Huzur Olgegi ile IHO alt boyutlari “Kaybin kabuli” (r=-
0,788, p=0,001) ve “Asan Hedonizm ve Materyalizm” (r=-
0,784, p= 0,001) arasinda ylksek duzeyde negatif yonde,
“ig denge/Sakinlik” (r=0,443, p=0,001) arasinda ise zayif
diizeyde pozitif ydnde korelasyon belirlenmistir. Ayrica IHO
ile OERO (r=0,146, p=0,006) arasinda ok zayIf diizeyde
pozitif ydénde ylksek duzeyde korelasyon belirlenmistir.
Bununla birlikte iHO ile GZPO (r=0,333, p=0,001) arasin-
da zayif diizeyde pozitif yénde korelasyon belirlenmistir. ic
Huzur Olcegi ile GZPO alt boyutlari “Firsatlara odaklanma”
(r=0,240, p=0,001) ve “Sinirlamalara odaklanma” (r=0,261,
p=0,001) arasinda da ¢ok zayif dizeyde pozitif ydnde kore-
lasyon belirlenmistir (Tablo 5).

Oz Elestirel Ruminasyon Olgegi ile GZPO “Sinirlamalara
odaklanma” alt boyutu (r=0,194, p=0,001) arasinda ¢ok za-
yif duzeyde pozitif yonde korelasyon belirlenmigtir (Tablo 5).
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Elkoca A ve ark.

Tablo 2. Depremzedelerin sosyodemografik ézellikleri ile IHO toplam ve alt boyut puan ortalamalarinin karsilastiriimasi

Sosyodemografik 6zellikleri ve Puanlar

iHO Toplam®

Kaybin kabuli®

ic denge /Sakinlik®

Asan Hedonizm
ve Materyalizm?

18-39 yas araligi

29,07+5,96 (9-45)

7,28+2,85 (3-15)

7,252 67 (3-15)

6,89+2,64 (3-15)

7,013,12 (3-15)

7,74+2,49 (3-14)

7,05+2,90 (3-15)

p=0,484

p=0,064

p=0,943

7,29+2,95 (3-15)

7,29+2,67 (3-15)

7,00+2,72 (3-15)

7,002,72 (3-13)

7,58+2,50 (4-15)

6,64+2,60 (3-13)

p=0,566

p=0,332

p=0,318

6,52+2,56 (3-13)

7,80+2,55 (3-15)

6,58+2,40 (3-14)

7,39+2,96 (3-15)

7,24+2,65 (3-15)

7,01+2,75 (3-15)

p=0,037

p=0,138

p=0,247

7,57+3,04 (3-12)

7,57+2,50 (5-11)

6,28+2,21 (5-11)

Yas I
40 ve lzeri yas 29,67+5,89 (9-43)
p *p=0,669
o Kadin 28,9916,04 (9-44)
Cinsiyet
Erkek 29,94+5,52 (18-45)
p p=0,423
) Partneri var 30,70+4,74 (18-44)
Medeni durum -
Partneri yok 28,83+6,14 (9-45)
p p=0,025
ilkégretim 29,71+5,25 (18-33)
Egitim dizeyi Lise 26,37+4,24 (18-31)

8,254+3,24 (5-14)

5,87+2,16 (4-9)

7,25+2,43 (4-9)

Universite ve tzeri

29,50+5,98 (9-45)

7,19+2,90 (3-15)

7,38+2,65 (3-15)

6,93+2,71 (3-15)

p **p=0,196 p=0,719 p=0,250 p=0,600
Calisiyor 29,23+4,28 (17-38) 6,98+2,38 (3-12)  6,95+2,17 (3-12) 6,73+2,03 (3-12)
Calisma durumu
Calismiyor 29,18+6,24 (9-45)  7,28%3,00 (3-15)  7,43%2,72 (3-15) 6,96+2,81 (3-15)
p p=0,986 p=0,670 p=0,231 p=0,736
Kot 30,37+5,04 (20-40) 6,38+2,76 (3-13)  7,08+2,54 (3-15) 6,32+2,52 (3-13)
Gelir diizeyi Orta 20,06+5,97 (3-45)  7,37+2,89 (3-15)  7,44%2,64 (3-15) 7,00+2,68 (3-15)
iyi 27,27+7,61 (9-43)  7,72+3,30 (3-15)  6,77+2,92 (3-15) 7,77+3,17 (3-15)
p p=0,222 p=0,074 p=0,334 p=0,142
Depremde yasanan Oldu 28,37+5,82 (18-43)  7,74%3,12 (3-14)  7,25+2,90 (3-13) 7,14+2,31 (3-13)
binada ¢6kme Olmadi 29,26+5,95 (9-45)  7,18+2,89 (3-15)  7,36+2,62 (3-15) 6,91+2,72 (3-15)
P p=0,201 p=0,400 p=0,805 p=0,434
Depremde yakinini ~ Kaybetti 29,27+5,67 (9-43)  6,662,86 (3-15)  6,95+2,53 (3-13) 7,01£2,75 (3-15)
kaybetme Kaybetmedi 29,16+6,03 (9-45)  7,40+2,90 (3-15)  7,47+2,66 (3-15) 6,90+2,68 (3-15)
p p=0,999 p=0,053 p=0,173 p=0,710

Puan ortalama=S (Minimum — Maksimum), *Mann-Whitney U Testi, **Kruskal Wallis Testi, p<0.05. iHO: i¢ Huzur Olcegi

Bununla birlikte GZPO ile alt boyutlardan “Firsatlara odak-
lanma” ile (r=0,916, p=0,001) cok yiksek diuzeyde ve “Sinir-
lamalara odaklanma” ile (r=0,339, p=0,001) arasinda da za-
yif diizeyde pozitif ydnde korelasyon belirlenmigtir (Tablo 5).

TARTISMA

Deprem bireylerde duygusal bozukluklari tetikleyebilmek-
te, depreme maruz kalan bireyleri psikososyo-ekonomik
acidan olumsuz etkileyebilmektedir. Depremzedelerde ic
huzur ve 6zelegtirel ruminasyonun zaman algisinda yorda-
yici roliind belirlendigi ¢alisma literatur esliginde tartisiimis-
tir. Depremzedelerin yas, cinsiyet, egitim dlzeyi, calisma
durumu, gelir diizeyi, depremde yasanan binada ¢ékme ve
depremde yakinin kaybetme durumlarinin i¢ huzur puanini
ve “Kaybin kabulii”, “ic denge/Sakinlik” ve “Asan hedonizm
materyalizm” alt boyut puanlarini etkilemedigi goérilmustar.

Literatirde deprem ya da dogal afetler sonrasi i¢ huzurun
incelendigi calismaya rastlanmamustir. ic huzura yakin te-
rimler olan glven, mutluluk, refah, 6znel iyi olus gibi para-
metreler cahsiimistir (23-27). Nagai ve ark. blylk Japon-
ya depreminden hemen sonra basladiklari ve 8 yil siren
calismalarinda, en agir konut hasarina sahip katiimcilarda,
hi¢c hasar gérmeyenlere gére mutsuzluk yayginhginin daha
yuksek olabilecegini bulmuslardir. Ancak takip sirasinda
bu farkin giderek azaldigini gérmuslerdir (27). Hedonik
adaptasyon teorisine gére, hem olumlu olaylar (6rnegin
piyangoyu kazanmak) hem de olumsuz olaylar (6rnegin
felgc olmak) uzun vadeli adaptasyonla sonuglanir, bdylece
insanlar zaman icinde mutluluk temel cizgisine geri déner-
ler (28). inceledigimiz parametrelerin i¢ huzuru etkilemedigi
sonucunun da ¢alismamizi depremden yaklasik 1 yil sonra
yurattuiguimuzden ve insanlarin adaptasyon saglamis olabi-
leceginden kaynaklandigi distniimektedir.
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Depremzedelerde I¢ Huzur ve Oz-Elestirel Ruminasyonun Gelecek Zaman Algisinda Yordayici Rolii

Tablo 3. Depremzedelerin sosyodemografik ézellikleri ile OERO toplam puan ortalamalarinin karsilastiriimasi

Sosyodemografik dzellikleri ile OERO Puanlan OERO * Median (Min-Maks) p

Yas 18-39 yas aralig 26,67+7,29 27 (10-40) **p=0,682
40 ve lzeri yas 25,84+7,12 27 (10-39)

Cinsiyet Kadin 26,63+7,37 27 (10-40) p=0,775
Erkek 26,01+6,80 26 (10-40)

Medeni durum Partneri var 27,73+6,13 29 (12-40) p=0,091
Partneri yok 26,21+7,48 26 (10-40)

Egitim dizeyi ilkégretim 23,28+3,77 25 (19-27) ***p=0,166
Lise 29,75+7,57 30 (19-40)
Universite ve tzeri 26,49+7,28 27 (10-40)

Calisma durumu Calisiyor 25,98+6,51 26 (14-40) p=0,462
Calismiyor 26,61+7,40 27 (10-40)

Gelir dizeyi Kota 27,40+6,11 28 (10-40) p=0,523
Orta 26,29+7,53 26 (10-40)
iyi 26,72+6,55 25 (19-40)

Depremde yasanan binada ¢ékme  Oldu 22,85+5,76 22 (10-33) p=0,005
Olmadi 26,81+7,29 27 (10-40)

Depremde yakinini kaybetme Kaybetti 26,60+6,82 26 (11-40) p=0,977
Kaybetmedi 26,47+7,39 27 (10-40)

Puan ortalama=S (Minimum — Maksimum), **=Mann-Whitney U Testi, ***Kruskal Wallis Testi, p<0.05.0ERO: Oz Elestirel Ruminasyon

Olgegi.

Katilimeilarin i¢ huzur toplam puan ortalamalarinin partne-
ri olanlarda daha yiksek oldugu gériilmistir. ic huzur alt
boyutlarindan, kaybin kabulu alt boyut toplam puaninin ise
partneri olmayanlarda ylksek oldugu gdérilmektedir. Mori-
yama ve ark., calismamiza benzer sekilde deprem sonrasi,
yalniz yasayanlarin 6znel refah dlzeylerinin disik oldugu-
nu saptamiglardir (8). Kinoshita ve ark. aile Uyeleri yanin-
da olanlarin refah dizeylerinin daha iyi oldugu sonucuna
varmiglardir (10). Bu durumun bireylerin algiladiklari sosyal
destekten kaynaklandigi dasunulirken, kaybin kabult alt
boyutunun yalniz olanlarda bu yizden daha ylksek oldugu
dusunilmektedir. Yalniz olmayis, yaninda bir destegin var-
g1, insanlarin travma sonrasi buyimelerini hizlandirdigi ve
ic huzuru artirdigi bilinmektedir (29, 30).

Arastirmaya katilan depremzedelerin yas, cinsiyet, mede-
ni durum, egitim duzeyi, calisma durumu, gelir dizeyi ve
depremde yakinin kaybetme durumlarina gére 6z elestirel
ruminasyon durumlarini etkilemedigi, yalnizca depremde
yasadigi binada ¢okme olmayanlarin 6z elestirel ruminas-
yon duzeyleri daha yiiksektir. Quan ve ark, galismamizin
aksine, travmatik deneyimlere daha yuksek derecede ma-
ruz kalmanin, felaketlerin ciddiyetinin daha fazla algilan-
masina ve distnulmesine yol actigini buldu (31). Bu du-
rumun bdyle blylk bir felakette hayatta kalmanin yaratmis
olabilecegi vicdan azabi ve sugluluktan kaynaklanabilecegi
dusunilmektedir. Acinin buyUkligu insanlan ruhsal olarak

gok zorladi. Ornegin, insanlarda kayiplarin Gziintiisine
katlanamama, bagkasinin aci cektigini bile bile yasama de-
vam etme zorlugu yani hayatta kalma suglulugu olusturdu.
Travmatik olaylardan sonra olusan bu his, kisinin aklinda su
soruyu olusturuyor: “Neden onun basina geldi, neden ben
degilim?” (32).

Gelecek zaman perspektifi 6lcegi ve alt boyutlari, demogra-
fik 6zelliklerle karsilastirildiginda, yalnizca firsatlara odak-
lanma alt boyutunun cinsiyetten etkilendigi, daha ¢ok kadin-
larin firsatlara odaklandigi goértlmektedir. Afet sonrasi gele-
cek zaman perspektifi alt boyutlari ile cinsiyet degiskeninin
incelendigi calismaya rastlanmamistir. Demirci, sinava
hazirlanan 6gretmen adaylari ile yuruttigd calismada, ca-
lismamizin aksine firsatlara odaklanma alt boyutunun cinsi-
yetten etkilenmedigi gdstermistir (33). Kadin yasamin bas-
langicidir ve ¢aglar boyunca gelecegi dizayn edebilmek igin
cabalamigtir. Bu fark deprem sonrasi kadinlarin yasama
tutunabilmek icin daha fazla ¢aba sarfettigini gdstermekte-
dir. Kadinlarin yetistiriime tarzina bagh olarak gelistirdikleri
davraniglar ve yasamlari boyunca edindikleri kazanimlar/
beceriler afet sirasindaki guvenli davraniglar gésterebilme-
lerini etkilemektedir (34).

Arastirmaya katilan depremzedelerin i¢ huzurlar ile kaybi
kabullenme ve asan hedonizm ve materyalizm dizeyle-
ri arasinda negatif yénde bir iliski saptanmistir. Depremin
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Elkoca A ve ark.

Tablo 4. Depremzedelerin sosyodemografik ézellikleri ile GZPO toplam ve alt boyut puan ortalamalarinin karsilastiriimasi

Sosyodemografik dzellikleri ile GZPO

GzZPO Toplam*

Firsatlara odaklanma*

Sinirlamalara odaklanma*

Yas 18-39 yas arali§i 41,9511,44 (10-70) 29,50+10,68 (7-49) 12,44+4,94 (3-21)
40 ve lizeri yas 40,69+11,96 (10-64) 29,47+10,60 (7-49) 11,2125,14 (3-21)
p **p=0,531 p=0,950 p=0,092

Cinsiyet Kadin 42,17+12,00 (10-70) 30,07+10,88 (7-49) 12,095,01 (3-21)
Erkek 39,87+9,45 (21-62) 27,309,43 (9-49) 12,57+4,96 (3-21)
p p=0,082 p=0,029 p=0,292

Medeni durum

Partneri var

43,67+10,40 (26-65)

31,019,78 (14-49)

12,65+4,59 (3-19)

Partneri yok

41,22+11,76 (10-70)

29,14+10,82 (7-49)

12,08+5,09 (3-21)

p p=0,129 p=0,187 p=0,302
ikégretim 37,57+12,28 (19-48) 27,57+12,13 (11-42) 10,00+4,58 (4-15)
Egitim diizeyi Lise 37,87+9,76 (19-51) 23,87+8,37 (11-36) 14,00+4,89 (8-21)

Universite ve (izeri

41,87+11,57 (10-70)

29,67+10,65 (7-49)

12,1945,00 (3-21)

p ***p=0,588 p=0,292 p=0,400
Calisiyor 43,25+10,60 (22-70) 30,16+9,76 (7-49) 13,08+4,55 (3-21)
Calisma durumu
Calismiyor 41,37+11,72 (10-70) 29,36+10,83 (7-49) 12,015,07 (3-21)
p p=0,243 p=0,543 p=0,150
Kot 42,49+10,67 (16-70) 29,83+11,00 (9-49) 12,66+5,10 (3-21)
Gelir diizeyi Orta 41,81+11,85 (10-70) 29,77+10,68 (7-49) 12,03+5,00 (3-21)
iyi 37,27+8,79 (19-55) 24,16+7,52 (10-36) 13,114,66 (6-21)
p p=0,221 p=0,091 p=0,528
Depremde yasanan  Oldu 41,14+14,15 (19-70) 29,62+12,45 (11-49) 11,51+5,04 (3-21)
binada ¢c6kme Olmadi 41,74+11,32 (10-70) 29,48+10,50 (7-49) 12,25+5,00 (3-21)
p p=0,748 p=0,998 p=0,406
Depremde yakinini Kaybetti 40,37+11,07 (16-70) 28,65+9,27 (11-49) 11,72+4,79 (3-21)
kaybetme Kaybetmedi 42,10+11,67 (10-70) 29,76+11,04 (7-49) 12,34+5,06 (3-21)
p p=0,170 p=0,380 p=0,228

Puan ortalama+S (Minimum — Maksimum), **Mann-Whitney U Testi, ***Kruskal Wallis Testi, p<0.05. GZPO: Gelecek Zaman Perspekifi

Olgegi.

Tablo 5. IHO VE GZPO toplam ve alt boyutlari ile OERO korelasyon analizi

1 2 3 4 6 7
1. IHO Toplam ;
. r -0,788
2. Kaybin kabull b 0,001
; - r 0,443 -0,021
3. ¢ denge/Sakinlik b 0.001 0,701
4. Asan Hedonizm ve r -0,784 0,594 -0,026
Materyalizm p 0,001 0,001 0,627
- - r 0,146 -0,232 -0,107 -0,179
5. OERO p 0,006 0,001 0,045 0,001
" r 0,333 -0,181 0,237 -0,294 -0,014
6.GZPO Toplam D 0,001 0,001 0,001 0,001 0,801
7 Firsatlara odaklanma r 0,240 -0,067 0,286 -0,182 -0,091 0,916
’ p 0,001 0,211 0,001 0,001 0,089 0,001
8. Sinirlamalara odaklanma r 0,261 -0,305 -0,043 -0,294 0,194 0,339 -0,033
' p 0,001 0,001 0,417 0,001 0,001 0,001 0,539

*Spearman Korelasyon testi, p < 0.01. iHO: i¢c Huzur Olcegi, OERO: Oz Elestirel Ruminasyon Olcegi, GZPO: Gelecek Zaman Perspektifi
Olgegi.
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Depremzedelerde I¢ Huzur ve Oz-Elestirel Ruminasyonun Gelecek Zaman Algisinda Yordayici Rolii

ve beraberinde getirdigi kaybin ani olarak gerceklesmesi,
herhangi bir hazirlik olanaginin olmamasi kaybi kabullen-
meyi zorlastirarak i¢ huzurun saglanamamasina, dolayisiy-
la depremzedelerin yasama dair haz ve maddesel temelli
egilimlere yonelimin de olumsuz etkilenmesine yol acmis
olabilir. Birlikte yasanan ve hayatin paylasildigi insanlarin
bir anda yok olmasini kabullenmek bireyin kendi yasadigi
ve icinde bulundugu durumu kabullenmesinden daha zor
olabilir. Aragtirmaya katilan depremzedelerin i¢ huzurlari ile
sakinlik/ic dengeleri arasindaki pozitif iligki bireyin kendi ya-
sadiklarini daha kolay kabullenmesine yordanabilir.

Arastirma sonucunda depremzedelerin i¢ huzurlan ile 6z
elestirel ruminasyon dizeyleri arasinda pozitif yénde gicli
bir iligki oldugu saptandi. Bu bulguya dayanarak deprem-
zedelerin 6z elestirel ruminasyonlari arttikca i¢ huzurlarinin
arttigi sdylenebilir. Bu bulgu depremzedelerin var olan aci
deneyimlerini tekrar tekrar dusinmelerinin yasadiklarini
sindirmelerinden, kayiplarini kabullenmelerinden, hayata
her anlamda yeniden baslamalarindan ve bu konuda hare-
kete gegcmelerinden daha kolay algilanmasi ile agiklanabilir.

Arastirmaya katillan depremzedelerin i¢c huzurlar arttik-
¢a gelecek zaman perspektiflerinin, firsatlara odaklanma
duzeylerinin ve sinirlamalara odaklanma dlzeylerinin de
paralel olarak arttigi saptandi. Deprem ve sonrasinda ya-
sananlar her ne kadar yikici ve yipratici olsa da her aci-
nin zamanla gecgecegi fikri, depremi yasamayan ve Ulke
genelinden saglanan sosyal destek, depremi yasayan diger
kisilere yardim etme, deprem sonrasinda kaybedilenlere
ragmen hayatta kalan ve bakmakla yukumlu olunan kisilere
duyulan sorumluluk gibi faktérlerin i¢ huzuru, beraberinde
gelecek perspektifini, icinde bulunulan durumun yarattig
olanaklari ve sinirlamalarin farkinda olmayi sagladigi du-
stunlimektedir.

Arastirma sosyal medya araciligi ile yarGtildagu icin daha
¢cok genc insanlara ulasilabildi. Bu durum arastirmanin dep-
remi yasayan herkese genellenebilirligini sinirlamaktadir.

Depremzedelerin medeni durumlari ile IHO toplam puan
ortalamalari, depremde yasanan binada ¢ékme durumlari
ile OERO, medeni durumlari ile “Kaybin kabuli” alt boyutu
puan ortalamalari, cinsiyet durumlari ile GZPO “Firsatlara
odaklanma” alt boyutu toplam puan ortalamalari arasinda
iliski vardi. ig Huzur Olcegi ile IHO alt boyutlar “Kaybin
kabuli” ve “Asan Hedonizm ve Materyalizm” arasinda ne-
gatif yénde, “ic denge/Sakinlik” arasinda ise pozitif yénde
yiiksek diizeyde korelasyon vardi. Ayrica IHO ile OERO
arasinda, iHO ile GZPO arasinda, IHO ile GZPO alt boyut-
lar “Firsatlara odaklanma” ve “Sinirlamalara odaklanma”
arasinda, OERO ve GZPO “Sinirlamalara odaklanma” alt
boyutu arasinda ve GZPQ ile GZPO alt boyutlari “Firsatlara
odaklanma” ve “Sinirlamalara odaklanma” arasinda pozitif
yénde ylksek diizeyde korelasyon vardi.

Depremzedelerin ic huzurlar artisi, ic dengeyi artirirken,
kaybin kabull, hayattan zevk alma ve materyalist dustince-
yi azaltti. i¢ huzur artigi, 6z elestirel ruminasyonu ve gele-
cek zaman perspektifi alt élgeklerinden firsatlara ve sinirla-
ra odaklanmay: artirdi. Oz elestirel ruminasyon ve gelecek
zaman perspektifi artisi da gelecek zaman perspektifi alt
Olceklerinden firsatlara ve sinirlara odaklanmayi artirdi.

Depremin psikososyal etkilerinin oldugu ve sirdarlebilir
mudahalelerin gerekliligi bilinmektedir. Gelecek calismalar,
depremzedelerin psikolojik iyi hallerini artirabilmek icin, ic
huzurlarini, gelecek zaman perspekiiflerini artirmak ve ru-
minatif diglncelerini azaltmak Gzerine midahale ¢alisma-
larina yénelmelidir.
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Cikar Catismasi

Bu arastirmada yazarlarin ¢ikar ¢gatismalari bulunmamaktadir.

Finansal Destek

Calismamizda herhangi bir finansal destek yoktur.
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Tiroid Goz Hastaliginda Henle Sinir Lifi Tabakasinin Optik
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GRAFIKSEL OZET

Hafif dereceli ve inaktif donemdeki TGH olan gozlerde santral foveal bolgede fotoreseptor ve Miiller
hiicrelerinden olusan HSLT alaninda artis oldugunu gostermektedir. HSLT nin degerlendirilmesi TGH nin
erken taninmasi ve takibi i¢in timit vericidir.
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Amagc: Tiroid G6z Hastalgi (TGH) olan bireylerde, fotoreseptdr ve Muller hicrelerinden olusan Henle sinir lifi tabakasinin (HSLT) optik
koherens tomografi (OKT) ile degerlendirilerek saglikli bireylerde kiyaslanmasi amaglanmistir.

Gerec ve Yéntemler: inaktif hafif seviyede TGH olan 20 hastanin 20 gézii (Grup-1) ile yas ve cinsiyet uyumlu 20 saglikli katiimcinin 20
g6zl (Grup-2) retrospektif olarak ¢alismaya dahil edildi. Tim katihmcilarin detayli g6z muayene bulgulari kaydedildi. OKT ile elde edilen
retinal kalinliklari ve Imaged programi yardimiyla élgulen santral 500 ve 1000 um genislikteki HSLT alani élcllerek kaydedildi. Bulgular iki
grup arasinda istatistiksel olarak kiyaslandi.

Sorumlu Yazar: Mehmet Fatih Kagan Degirmenci
>4 mfkdegirmenci@outlook.com

@. BY NC Bu eser “Creative Commons Alinti-GayriTicari-4.0 Uluslararasi Lisansi” ile lisanslanmugtir.

© 2024 Zonguldak Biilent Ecevit Universitesi, Her hakki saklidir. 341

Gelis Tarihi: 04.07.2024 Revizyon Tarihi: 17.11.2024 Kabul Tarihi: 11.12.2024



https://orcid.org/0000-0003-2358-9535
https://orcid.org/0000-0001-8736-8040

Degirmenci MFK ve Acar Eser N

Bulgular: Gruplar arasinda ortalama yas ve cinsiyet dagilimi agisindan anlamh fark saptanmadi (p>0,05). En iyi duzeltiimis gérme keskinligi,
g6z ici basinci, sferik esdeger, aksiyel uzunluk ve 6n kamara derinligi ortalamalari iki grup arasinda benzerdi (timu icin p>0,05). Retinal
kalinlik ve koroid kalinligi agisindan da iki grup arasinda istatistiksel anlamli fark gérilmedi (p>0,05). Ortalama HSLT alani santral 500
pum’lik bélgede Grup-1'de anlamli olarak daha yiksekti (Grup-1: 25678,4 +5372,0 um? vs. Grup-2: 23375,0 + 3974,5 um2, p=0,010). Santral
1000 pum’lik bolgede ise iki grup arasinda ortalama HSLT alanlari benzerdi (Grup-1: 99859,9 + 9936,4 um? vs Grup-2: 97563 + 8478,4 pm?,
p=0,090).

Sonug: Calismamizin bulgulan, hafif dereceli ve inaktif ddnemdeki TGH olan gézlerde santral foveal bdlgede fotoreseptér ve Miller
hucrelerinden olusan HSLT alaninda artis oldugunu géstermektedir. HSLT’nin degerlendiriimesi TGH’nin erken taninmasi ve takibi icin imit
vericidir.

Anahtar Sozciikler: Fotoreseptor hiicre, Henle sinir lifi tabakasi, Miller hiicresi, tiroid géz hastahgi

GRAPHICAL ABSTRACT

Our findings show an increased HNFL area consisting of photoreceptors and Miiller cells in the central
foveal region in eyes with mild and inactive TED. Evaluation of HNFL may be promising for early detection
and follow-up of TED.
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ABSTRACT

Aim: The aim of this study was to evaluate the Henle's nerve fiber layer (HNFL) consisting of photoreceptors and Miiller cells in individuals
with Thyroid Eye Disease (TED) using optical coherence tomography (OCT) and to compare it with healthy individuals.

Material and Methods: Twenty eyes of 20 patients with inactive mild TED (Group-1) and 20 eyes of 20 age- and gender-matched healthy
participants (Group-2) were retrospectively included in the study. Detailed ocular examination findings of all participants were recorded.
Retinal thickness obtained by OCT and central 500 and 1000 pum wide HNFL area, measured by ImageJ software, were recorded. The
findings were statistically compared between the two groups.

Results: There was no significant difference in mean age and gender distribution between the groups (p>0.05). Mean best corrected visual
acuity, intraocular pressure, spherical equivalent, axial length and anterior chamber depth were similar between the two groups (p>0.05 for
all). Retinal thickness and choroidal thickness were not significantly different between the two groups (p>0.05). The mean HNFL area in the
central 500 pm region was significantly higher in group-1 than in group-2 (Group-1: 25678,4 + 5372,0 um? vs. group-2: 23375,0 + 3974,5
pum?2, p=0.010). In the central 1000 um region, the mean HSLT areas were similar between the two groups (Group-1: 99859,9 + 9936,4 um?
vs group-2: 97563,0 + 8478,4 um?, p=0.090).

Conclusion: The findings of our study show an increased HNFL area consisting of photoreceptors and Mdiller cells in the central foveal
region in eyes with mild and inactive TED. Evaluation of HNFL may be promising for early detection and follow-up of TED.

Keywords: Henle's nerve fiber layer, Miller cell, photoreceptor cell, thyroid eye disease
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Tiroid Goz Hastaliginda Henle Sinir Lifi

Tiroid g6z hastaligi (TGH), Graves hastaliginin basta ge-
len ekstra-tiroidal bulgularindan biridir (1). Siklikla hiper-
tiroidizmle birlikte gérilse de 6tiroid veya hipotiroid olan
hastalarda da ortaya c¢ikabilmektedir (2,3). Subklinik Gra-
ves hastalarinda dahi farkli derecelerde TGH goérulmekte-
dir. Glncel yayinlara gére TGH’nin tahmini insidansi yillik
5/100.000 olup populasyondaki prevalansi 155/100.000°dir
(4,5). Tiroid g6z hastaliginda ekstraokuler kas ve yag do-
kuda 6dem ve inflamasyona neden olan, orbital fibroblast
ve adipositleri etkileyen bir otoimmin reaksiyon mevcuttur
(6). GOz ve cevre dokulardaki bu inflamasyona bagli olarak
hastalarda batma, yanma, sulanma, kasinti, agr ve diplo-
pi gibi semptomlar ortaya cikabilmektedir (7). Hastalarda
g6zlerde kizariklik, kemozis, periokuler sislik, proptozis ve
sasilik gibi bulgular gérulebilir (7). Ekstraokuler kaslarda bu-
ylime ve orbital yag dokusundaki genisleme nedeniyle orbi-
tal alanda zamanla artan basing, optik sinirde kompresyona
neden olarak iskemi ve sinir hasarina yol agabilmektedir (8).

Henle sinir lifi tabakasi (HSLT), Muller hiicre uzantilari ile
cevrelenmis fotoreseptdr aksonlarindan olugsmaktadir. Fo-
vea merkezindeki fotoreseptér aksonlari HSLT'yi olustu-
rurken merkezden radyal olarak uzanir ve dis pleksiform
tabakaya ulasana dek egik olarak yonlenirler. Liflerin bu
sekildeki konfigirasyonu bu tabakaya optik olarak cift kiri-
nim gdésteren benzersiz bir gérinim verir. HSLT normal bir
optik koherens tomografi (OKT) taramasinda hiporeflektif
gbrinur ve dis nukleer tabakadan ayirt edilemez. Gérln-
tileme sirasinda OKT iginlarinin pupil aralhgindan girdigi
bélge nazal veya temporal olarak kaydirildiginda ve egimli
bir OKT gérintist elde edildiginde, HSLT tam tersi yénde
kars! tarafta hiperreflektif gérinir hale gelmektedir (9,10).
Bu sayede HSLT kalinligi ve alani élgulebilmekte ve foto-
reseptdr ve Miller hicrelerinin yogunluguyla ilgili in vivo
degerlendirme yapma imkéni ortaya c¢ikmaktadir. Tiroid
g6z hastaligi olgularinda peripapiller ve makdler vaskiler
yogunlukta azalma oldugu énceki ¢alismalarda bildirilmistir
(11,12). Glokom, kronik non-arteritik anteriyor iskemik optik
néropati ve multipl skleroz olgularinda retinal katmanlarda
da degisiklikler oldugu gérilmus ve bunun retrograd atrofi-
ye bagl oldugu 6ne suralmustar (13-15). Calismalarda i¢
retinal katmanlarda incelme olmasinin yani sira bir yayinda
dis nikleer tabakada OKT gorintilemesinde kalnlk arti-
sI oldugu vurgulanmig ve retinal hiicrelerde gelisen kaybin
rejenerasyon igin Mdller hicrelerinin aktivasyonu ve cogal-
masi ile ilgili olabilecegi bildirilmistir (16). Literatur bilgileri
1Isiginda TGH’de kronik olarak optik sinirde kompresyon ve
makuler vaskiler yogunlukta azalma olmasi, hastaligin er-
ken dénemlerinde dahi dis retinal katlarda olasi degigiklik-
lerin gbzlenebilecegini akla getirmektedir. Sik bir hastalik
olmasa da etkilenen hastalarda ciddi morbiditeye yol acabil-
mektedir. Ozellikle ekstraokiiler kaslarda biiyiime ve orbital

yag dokusundaki artis geri dénlislimsuz olabildiginden has-
taligin erken taninmasi, tedavisi ve tedavinin yeterliliginin
degerlendirilerek progresyonun énline gecilmesi dnemlidir.

Calismamizda TGH olan hastalarda tani ve tedavi takibin-
de kullanilabilme potansiyeli olabilecek dis retinal katlarda
degisiklerin incelenmesi icin fotoreseptér ve Miller hiicrele-
rinden olusan HSLT alanini dlcerek saglikl bireylerle karsi-
lagtiriimasini amagladik.

GEREC ve YONTEMLER

Ocak 2023 ile Ocak 2024 tarihleri arasinda Ankara Ulucan-
lar G6z Egitim ve Arastirma Hastanesi g6z hastaliklari po-
liklinigine bagvuran, TGH tanisi almis ve OKT géruntileme-
si yapilmis olgularin dosyalari retrospektif olarak incelendi.
Calisma Cankiri Karatekin Universitesi Saglik Bilimleri Etik
Kurulu tarafindan onaylandi (Toplanti no: 14, karar tarihi:
25-06-2024) ve Diinya Tabipler Birligi’nin Helsinki Bildirgesi
ilkelerine uygun olarak yarGtuldd. Calisma etik kurul onayi
alindiktan sonra Haziran 2024 ile Temmuz 2024 tarihleri
arasinda yuratalmastar.

inaktif hafif seviyede TGH olan rasgele segilmis 20 hastanin
20 gozu (Grup-1) ile yas ve cinsiyet uyumlu yine rasgele
secilmis 20 saglikli katihmcinin 20 g6zu (Grup-2) ¢alismaya
dahil edildi. Orneklem buyukluga, literatirde TGH ile ilgili
OKT géruntileme ile yapilan énceki ¢alismalardaki katilim-
ci sayilari incelenerek belirlendi. En az alti aydir étiroid olan
hastalar calismaya dahil edildi. Hastaligin aktivite ve dere-
celendiriimesi Avrupa Graves Oftalmopati Grubu [“EUGO-
GO (European Group on Graves Ophthalmopathy)”] grubu-
nun son yayinlanan kilavuzuna gére yapildi (3). 18 ile 40
yas arasindaki bireylerden temporal ve nazal bdlgelerden
desantralize olarak c¢ekilmis makiler OKT gérintilemesi
(Spectralis, Heidelberg Engineering, Heidelberg, Germany)
olan hasta ve saglikh bireylerin detayli muayene ve tetkik
sonugclari incelendi. Herhangi ek sistemik hastaligi olanlar
ile sigara ve dlzenli alkol tiiketen kisiler calisma digi birakil-
di. Optik koherens tomografi gérintl kalitesini etkileyecek
kornea patolojisi veya katarakti olan gézler ile makuler/reti-
nal vaskdler patolojisi olan gézler ¢alismaya dahil edilmedi.
Sferik esdeger kirma kusuru -3.0 ile +3.0 diyoptri arasinda
olan bireyler ¢alismaya alinmigtir. En iyi dizeltilmis gérme
keskinligi (EIDGK), goz ici basinci (GiB) (Goldmann apla-
nasyon tonometrisi) (g6z icindeki sivi basinci), n segment
ve dilate fundus muayenesi bulgular kaydedildi. Optik bi-
yometrik (NIDEK AL-Scan [NIDEK Co., Gamagori, Japan])
ile alinmig aksiyel uzunluk (kornea epiteli ile ile makila ara-
sindaki mesafe) ve 6n kamara derinligi (kornea endoteli ile
g6z ici lensinin 6n kapsull arasindaki mesafe) élgiimleri de
kaydedildi. Olgularin santralize foveal horizontal kesitleri
alindiktan sonra temporal ve nazal olarak desantralize OKT
goruntuleri takip modunda literatiirde tanimlandigi sekilde
alindi (9,10). Erken tedavi diyabetik retinopati ¢alismasi
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[‘ETDRS (Early Treatment Diabetic Retinopathy Study)”]
kilavuzuna goére 9 kadrandaki retinal kalinlik (retinanin i¢
limitan membran tabakasi ile Bruch membrani arasindaki
mesafe) degerleri kaydedilirken (17,18) subfoveal koroid
kalinhgi (SFKK) (Bruch membrani ile skleranin i¢ ylzeyi
arasindaki mesafe) santralize horizontal B tarama gorin-
tileri ile OKT cihazinin kendi yazilimi aracihigiyla dlguldi.
HSLT alani 6lcimu icin OKT taramalarinin disa aktarilan
goruntuleri Imaged yazilimina aktarildi (Imaged stirim 1.53,
NIH, Bethesda, MD). Géruntiler Imaged yazilimi ile es za-
manl olarak iglenerek foveal (santral 500 um) ve santral
makuler (santral 1000 um) HSLT sinirlarini anteriorda dis
pleksiform tabakaya ve posteriorda dis niikleer tabakaya
bakacak sekilde cevrelemek icin poligon araci kullanildi
(Sekil 1).

istatistiksel Analiz

istatistiksel analiz icin Sosyal Bilimler icin istatistik Paketi
(“Statistical Package for the Social Sciences”) programi-
nin 20. strim{ (IBM, SPSS version 20.0; IBM, New York,
NY, USA) kullanildi. Kantitatif verilerin dagilimi Kolmogo-
rov-Smirnov testi ile degerlendirildi. Normal dagilim goéste-
ren veriler ortalama + standart sapma seklinde ifade edildi.
iki grup arasinda yapilan karsilagtirmalarda student-T testi
kullanildi. Sonuglar %95 gliven araliginda degerlendirilerek
anlamhlik diizeyi 0,05 olarak kabul edildi.

BULGULAR

Calismaya katilan hastalarin yas ortalamasi grup-1'de
33,64 + 5,2 iken grup-2°de 35,18 + 6,5 yildi. Ortalama yas
iki grup arasinda benzerdi (p=0,261). Grup-1’de hastalarin
13’0 kadin (%65,0) ve 7’si erkek (%35,0), Grup-2’de ise
katimcilarin 12’si kadin (%60,0) ve 8'’i erkek (%40,0) olup
cinsiyet dagihmi agisindan iki grup arasinda anlamli fark
yoktu (p=0,744). Tiroid g6z hastaligi olan ilk gruptaki olgu-
larin tim0 hafif derece olup ortalama klinik aktivite skoru
1,57 = 0,54 idi. Grup-1’deki hastalarin ilk tani aldiklarinda
%70,0’inin (14/20) hipertiroidi, %25,0’inin (5/20) hipotiroidi
ve %5,'Inin (1/20) étiroidi hikayesi vardi. Hipertiroidili hasta-
larin %71,4°G (10/14) anti-tiroid ila¢ kullanmaktaydi. Hipoti-
roidili hastalarin tamami hormon replasman tedavisi almak-
taydi. Otiroidili bir hasta ise sistemik tedavi almamaktaydi.
En iyi duzeltiimis gérme keskinligi ¢alismaya dahil edilen
gdzlerin tamaminda 1,0 (Ondalik) diuzeyindeydi. Retinal ta-
bakalarin kalinlik ve alanlarinda fizyolojik farkliliklara sebep
olabilecek GiB, sferik esdeger, aksiyel uzunluk ve 6n kama-
ra derinligi ortalamalari gruplar arasinda benzerdi (Tablo 1).

Erken tedavi diyabetik retinopati calismasi (‘ETDRS”) alan-
larindaki retinal kalinliklar incelendiginde, dokuz alanin ta-
maminda &lcllen ortalama retinal kalinliklar agisindan iki
grup arasinda 6lgctimlerin timu icin anlaml fark yoktu. 9

Sekil 1: A) Foveal (santral 500 pm) henle sinir lifi tabakasi
(HSLT) alani 6l¢imu igin foveanin sol tarafindaki foveoladan
250 pm uzakliga kadar sari ¢izgilerle isaretlenmis alan izleniyor.
Sari nokta foveoladan 250 pum mesafenin isareti, Ustteki sari
ok basi dis pleksiform tabakayla kesisimin hizasi, alttaki ok ise
dis nlkleer tabakayla olan kesisimin hizasini géstermektedir.
B) Santral makduler (santral 1000 pm) HSLT alani élgimu icin
foveanin sol tarafindaki foveoladan 500 pm uzakhga kadar
sari gizgilerle isaretlenmis alan izleniyor. Sari nokta foveoladan
500 um mesafenin isareti, Ustteki sari ok basi dis pleksiform
tabakayla kesisimin hizasi, alttaki ok ise dis nikleer tabakayla
olan kesisimin hizasini géstermektedir.

Tablo 1: Calismaya dahil edilen gdzlerin detayli g6z muayene
ve optik biyometri bulgularinin karsilagtirmalari

Muayene ve Optik

Biyometri Bulgulari Grup-1 Grup-2 P
GiB (mmHg) 18,4+32 17,8+4,6 0,437
Sferik esdeger (diyoptri) -1,37 +1,51 -1,14 +1,65 0,572

Aksiyel uzunluk (mm) 23,89 +0,79 23,76 +0,51 0,395
On kamara derinligi (mm) 3,23+0,28 3,15+0,19 0,541

GIB: Géz igi basinci, *Student-T testi

kadrandaki ortalama retinal kalinliklar Tablo 2’de gdérilmek-
tedir. Ortalama SFKK grup-1’de 302,14 + 37,8 um, grup-
2'de ise 293,84 + 44,0 um olup SFKK agisindan iki grup
arasinda istatistiksel anlamh fark saptanmadi (p=0,259).
Ortalama foveal HSLT alani grup-1'de 25678,4 + 5372,0
pum? ve grup-2’de 23375,0 + 3974,5 um? olup iki grup ara-
sindaki fark istatistiksel olarak anlaml idi (p=0,010). Orta-
lama makuler HSLT alani ise grup-1 ve grup-2’de sirasiyla
99859,9 +9936,4 ve 97563 + 8478,4 um? idi. Ancak iki grup
arasindaki fark istatistiksel olarak anlaml degildi (p=0,090).

344

Med J West Black Sea 2024;8(3): 341-347



Tiroid Goz Hastaliginda Henle Sinir Lifi

Tablo 2: Erken tedavi diyabetik retinopati ¢calismasi [‘ETDRS
(Early Treatment Diabetic Retinopathy Study)”] ¢alismasinda
belirlenmis makilanin dokuz kadranindaki retinal kalinliklarin
iki grup arasindaki karsilastirmalari

Dokuz kadranindaki

retinal kalinhklar Grup-1 Grup-2 P

Santral (um) 276,2+18,7 283,5+18,8 0,654
i(; nazal (um) 343,6 +20,3 350,7+19,5 0,597
ic superior (um) 341,7 +19,8 347,1+21,3 0,492
ig temporal (um) 329,7+14,9 333,6 +15,8 0,693
i¢ inferior (um) 3355+154 339,2+17,2 0,396
Dis nazal (um) 312,6 +18,2 323,5+14,1 0,267
Dig superior (um) 306,4 +12,9 310,1 +14,0 0,302
Dis temporal (um) 2856 +18,8 291,1+11,8 0,426
Dis inferior (um) 289,4+16,3 294,7+19,4 0,518

*Student-T testi

TARTISMA

Tiroid g6z hastaligi gelisen hastalarin ¢ogunlugu sadece
destekleyici tedaviler gerektiren hafif - orta siddette semp-
tomlar gdsterirken, yaklasik %3-7’si ekspojur keratopatisi
veya distiroid optik néropati (DON) nedeniyle gérmeyi teh-
dit eden oftalmopati ile sonuglanan siddetli inflamasyon ya-
sarlar (19). Subjektif olarak gérme azalmasi sikayeti gelis-
meden 6nce optik disk fonksiyonunun etkilenebilecegi ve
bu nedenle optik sinir hasarinin baslangicinin taninmasi-
nin ciddi gérme kaybinin énlenmesinde faydali olabilecegi
bildirilmigtir. Bu nedenle tiroid hastalarinin 6zellikle gérme
fonksiyonlari agisindan takip edilmesi dnerilmektedir (20).
Bilgisayarli tomografide difiizyon-tensor goruntileme kulla-
nilarak, saglikli olgulara kiyasla DON gelismeden énce ve
TGH’ye bagl optik sinirde etkilenme oldugu gosterilmistir
(8). Tiroid g6z hastalarinda yapilan OKT calismalarinda,
retina sinir lifi tabakasi (RSLT) ve gangliyon hiuicre komplek-
si (GHK) kalinliginda saglikl bireylere kiyasla degisiklikler
oldugu bildirilmistir (21,22). Calismamizda nispeten yeni
bir teknikle alinan OKT géruntileriyle HSLT sinirlar belirle-
nerek kalinlik ve alan élgtimleri yapildi. inaktif hafif derece
TGH olan gozlerde saglikli gbzlere kiyasla santral foveal
(500 pum) HSLT alaninda azalma oldugu gdsterilmis oldu.

Calismamizda iki grup arasinda GIB, aksiyel uzunluk ve
6n kamara derinligi agisindan herhangi bir farklilik saptan-
madi. Literatiirde GiB’de artis oldugunu bildiren calismalar
mevcuttur (22,23). Goz ici basinci artisinin nedeni olarak
artan intraorbital basing, episkleral ven6z basing ve trabe-
kiler agda mukopolisakkarid birikimi gibi teoriler Gizerinde
durulsa da kesin bir neden ortaya konulamamistir (22-24).
Bununla birlikte GiB'de degisiklik olmadigi da bildiriimistir
(12). Basing artigi ile ilgili uzun hastalik suresi, ileri yas ve
sigara kullanimi Gzerinde durulmustur (23). Bizim ¢alisma-

mizda hasta grubunda GiB’de artis olmamasinin sebebini
inaktif ve hafif derece TGH olan belli yas grubundaki (<40
yas) hastalarin dahil edilmesi ve sigara icen bireylerin ca-
lisma disi birakilmasina bagli olabilecegini dusinmekteyiz.
Aksiyel uzunluk ve 6n kamara derinligi agisindan farklilik
olmamasi yalnizca +3 ve -3 diyoptri arasinda kirma kusuru
olan hastalarin dahil edilmesine bagh olabilir.

Literatiire baktigimizda kesin bir fikir birligi olmasa da tiroid
fonksiyon bozuklugu olan hastalarda oftalmopati gelisme-
den 6nce dahi retinal ve koroidal degisiklikler oldugunu bil-
diren calismalar mevcuttur. Bunun disinda diger sistemik
hastaliklarda da koroidal degisikliklerin oldugu bildirilmistir
(25,26). Bizim calismamizda erken TGH'de retinal ve ko-
roidal kalinlikta degisiklik olmadigr goruldd. Turkiye'de ya-
pilmig iki farkli ¢calismada aktif TGH olan gdzlerde inaktif
TGH olan goézlere kiyasla koroid kalinhiginin arttigi bildiril-
migtir (27,28). Casini ve ark. ise Graves hastalari agisindan
hem g6z tutulumu olan hem de olmayan gézlerde saglikli
gozlere kiyasla koroid kalinhginda degisiklik olmadigini bil-
dirmigtir (29). Bir bagka ¢alismada ise klinik aktivite skoru
ile korele olarak koroid kalinliginin arttigr gésterilmigtir (30).
Zhong ve ark. da benzer sekilde koroid kalinligi ile klinik
aktivite skoru arasinda anlamli iligski oldugunu bulmuslardir
(31). Literatirdeki ve bizim ¢alismamizdaki koroid kalinli-
g1 acisindan ortaya cikan farkliliklar, caismamizda sigara
kullanmayan inaktif ve hafif derecede TGH olgularinin dahil
edilmesine ve koroidal kalinligin retrospektif calismalarda
kontrol edilemeyecek birgok fakiérden etkilenmesine bag-
lanabilir. TGH’de, 6zellikle inaktif hastalarda retinal kalinlik
degisimiyle ilgili bulgular da yetersiz gériinmektedir. Ca-
lismamizda da retinal kalinlik deg@erlerinin TGH’li olgularla
saglkl kontrol grubunda benzerdir.

Son yillarda, fotoreseptdér hucre ve Mdller hicre uzanti-
larindan olugsan HSLT’nin degerlendirildigi yayinlar géze
carpmaktadir. Ersoz ve ark. diyabetes mellitus hastalarinda
makula édemi patofizyolojisinde roli olan HSLT'yi incele-
mislerdir (32). Calismamizdaki gibi desantralize OKT go-
rinttlemesi yapilmig, HSLT kalinlik ve alan élgimleri alin-
mistir. Yazarlar diyabetik retinopatisi olan gézlerde HSLT
kalinhginda ve alaninda, retinopatisi olmayan ve saglkl
kontrol grubuna kiyasla anlamh olarak azalma oldugunu
bildirmislerdir (32). Motschi ve ark. ise farkh bir yéntemle
HSLT’nin uzanimini degerlendirmis; glokom hastalarinda
saglik gozlere kiyasla HSLT uzaniminin geriledigini géster-
miglerdir (33). Hem TGH’de hem de orbitopati gelismemis
Graves hastalarinda gesitli mekanizmalarla optik sinir pa-
tolojisi gelisebildigi bilinmektedir (8,19,34). Bunun yanin-
da OKT ile RSLT ve GHK tabakasinda etkilenme oldugu
gosterilmistir (21,22,35). iskemik optik néropatili olgularda
kronik ddnemde RSLT’de incelme ve dis niikleer tabakada
kalinlik artigi oldugu goésterilmistir (16). Yazarlar bu durumu
hayvan calismalarinda daha énce gdsterilmis olan (36,37)
ic retinada gelisen dejenerasyonlarin, dig retinada yani foto-
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reseptorlerde hasarlanma ve buna bagli Miller hiicrelerinin
rejenerasyonuna bagl olabilecegini savunmuslardir. On-
ceki yillarda TGH’de orbital kan akiminda azalma oldugu
bildirilmistir (8). Yakin zamanda ise OKT anjiyografinin kul-
lanima girmesinin ardindan TGH olgularinda retinal ve ko-
roidal kapiller yogunlukta azalma oldugu bircok ¢alismada
gosterilmistir (12,30,38,39). Bu noktadan hareketle biz de
TGH’de, literatiirde daha énce degerlendiriimemis olan fo-
toreseptdr ve Miller hiicre uzantilarindan olusan HSLT'de
olasi degisiklikleri inceledik. Calismamizda santral makuler
bélgede HSLT alaninda anlaml degisiklik gériilmedi. Ancak
santral foveal bdlgede TGH olan gbzlerde anlamli olarak
HSLT alani daha yiiksekti. Onceki calismalarda gésterilmis
orbital kan akiminda azalma, retinal ve koroidal mikrovas-
kller yapilardaki degisiklikler ve i¢ retinal degisikleri dis re-
tinadaki degisiklere yol agmasi gibi bulgular i1siginda bizim
calismamizda bulmus oldugumuz HSLT alanindaki artisin
fotoreseptdr fonksiyonlarinda olasi minimal bozulma ve
Muller hiicre aktivasyonuna bagli oldugunu diisinmekteyiz.

Calismamizin eksik ydnleri arasinda retrospektif gézlem-
sel yapida olmasi ve hasta sayisinin nispeten az olmasi
bulunmaktadir. Sadece inaktif ve hafif dizeyde TGH olan
hastalarin bulunmasi, farkl derecelerde ve aktif hastalarin
calismada yer almamasi da diger eksiklikleri olabilir. Ancak
oncelikli amacimiz hastahgin erken dénemlerinde ortaya ¢i-
kabilecek bulgular degerlendirmeyi amagladigimizdan bu
hastalar calismaya dahil edilmemistir.

Calismamizin sonuglari ciddi g6z tutulumu olmadan dahi
minimal orbital ve okdler degisiklikler olan inaktif ve hafif
dereceli tutulum olan TGH olan gézlerde santral foveal
HSLT alaninda artis oldugunu ancak makiler HSLT’de an-
lamli degisiklik olmadigini gbstermektedir. LiteratUr bilgileri
ve ¢alismamiz 1siginda, TGH’de g6z tutulumunun erken ta-
ninmasi ve takibi igin invazif olmayan OKT gérintilemesi
kesin bulgular sunamamasina ragmen Umit vaat etmekte-
dir. Bu konuda daha fazla sayida olgu iceren, prospekiif ve
farkli derecelerde g6z tutulumu olan hastalarin dahil edildigi
calismalara ihtiyag vardir.
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GRAFIKSEL OZET

A kan grubu stabil anjina pektoris tanisiyla koroner anjiyografi yapilan ve normal koroner saptanan hastalarda
koroner yavas akim icin risk faktorii olabilir. O kan grubunun olmasi koroner yavas akimdan koruyucu olabilir.
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ABO Kan Gruplarinin Koroner Yavas Akis Uzerindeki Etkisi

0z
Amac: Calismada stabil anjina pektoris tanisiyla koroner anjiografi yapilan ve normal koroner arter bulunan hastalarda koroner yavas
akimla ABO kan gruplari arasindaki iliskinin arastiriimasi amaglanmistir.

Gerec ve Yontemler: Calismaya stabil anjina pektoris tanisiyla koroner anjiografi yapilan ve normal koroner arter saptanan 203 hasta
retrospektif olarak alinmistir. Hastalar yavas akim ve normal akim gézlenen olarak iki gruba ayriimistir. ABO kan gruplari ve koroner yavas
akim arasindaki iliski incelenmistir.

Bulgular: Yavas akim gdzlenen gruptaki hastalar kontrol grubuna gére daha ileri yastaydi (p=0,049). Yavas akim gézlenen grupta kontrol
grubuna gére anlamli olarak 0 kan grubu, 0 olmayan kan gruplarina gére daha disuk gézlenmesine ragmen, A kan grubu, A olmayan
kan grubuna goére anlamli olarak daha ylksek gbzlenmistir (sirasiyla p=0,024 karsi p=0,038). Cok degiskenli analiz, stabil anjina pektoris
ile basvuran koroner anjiyografi yapilan ve koroner arterleri normal olan hastalarda A kan grubunun, koroner yavas akisin bagimsiz bir
belirleyicisi olarak pozitif iliskili oldugunu belirlemesine ragmen 0 kan grubunun ters iliskili oldugunu goésterdi. (sirasiyla, OR: 2,226; 95%
Cl:1,067-4,646; p=0,033, OR=0,836; %95C|=0,451-0,957; p=0,042).

Sonug: Bu calisma stabil anjina pektoris tanisi alip koroner anjiografi yapilan ve normal koroner arter saptanan hastalarda koroner yavas
akim ile ABO kan gruplari arasinda iliski olabilecegini gostermistir. Ek olarak, A kan grubunun bu hastalarda koroner yavas akimin bagimsiz
Ongordurticlisu oldugunu tespit etmistir.

Anahtar Soézciikler: ABO kan grubu, stabil anjina pektoris, yavas akim

GRAPHICAL ABSTRACT

Blood group A may be a risk factor for slow coronary flow in patients who underwent coronary angiography with the
diagnosis of stable angina pectoris and were found to have normal coronary arteries. Having the blood group O may be
protective against slow coronary flow.
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ABSTRACT

Aim: In this study, we aimed to investigate the relationship between coronary slow flow and ABO blood groups in patients who presented
with stable angina pectoris and underwent coronary angiography, and had normal coronary arteries.

Material and Methods: 203 patients who were diagnosed with stable angina pectoris and underwent coronary angiography and were found
to have normal coronary arteries were included in the study retrospectively. Patients were divided into two groups: those with slow flow and
those without. The relationship between ABO blood groups and coronary slow flow was examined.

Results: Patients in the slow flow group were older than the control group (p=0.049). Although the 0 blood group was observed to be
significantly lower than the non-0 blood groups in the slow flow group compared to the normal flow group, the A blood group was significantly
higher than the non-A blood group (p=0.024 vs p=0.038, respectively). Multivariate analysis determined that blood type A was positively
associated as an independent predictor of coronary slow flow in patients who underwent coronary angiography presenting with stable angina
pectoris and had normal coronary arteries, whereas blood group O was inversely associated. (OR:2.226; 95%Cl:1.067-4.646; p=0.033,
OR=0.836; %95C|=0.451-0.957; p=0.042, respectively).

Conclusion: This study showed that there is a relationship between coronary slow flow and ABO blood groups in patients who were
diagnosed with stable angina pectoris and underwent coronary angiography and normal coronary arteries were detected. Additionally, it
found that blood type A was an independent predictor of coronary slow flow in these patients.

Keywords: ABO blood group, stable angina pectoris, slow flow
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Koktiirk U ve ark.

Koroner yavas akim (KYA), anjina nedeniyle tanisal anji-
yografi yapilan hastalarda siklikla gézlenir (1,2). Koroner
obstriktif lezyonlarin yoklugunda, mikro damar sisteminde-
ki yapisal ve fonksiyonel anormalliklerin KYA’In altta yatan
mekanizmasinda rol oynadigi 6ne surtlmustir (2,3). Genel
olarak, anjiyografik olarak normal arterleri olan hastalarda
kardiyovaskduler olaylarin géralme sikhgi disuktir (4-6). Bu-
nunla birlikte, koroner mikrovaskiler fonksiyon bozuklugu
ve buna bagl olarak KYA énemli 6lglide artan kardiyovas-
kller risklerle iligkilidir (7). Bu nedenle koroner anjiyografi
yapilan hastalarda KYA agisindan ylksek riskli hastalari
tespit edip tedavi stratejileri gelistiriimesinde risk belirtecle-
rinin belirlenmesi 6nem tasimaktadir.

ABO kan gruplarinin, ézellikle de O olmayan kan gruplari-
nin, koroner arter hastahgi (KAH) ile iligkili risk faktéra olabi-
lecegi ileri strGlmustdr (8-11). Ayrica A kan grubuna sahip
hastalarda iskemik kalp hastaligi gérdlme sikliginin diger
kan gruplarina sahip olanlara gére daha yuksek oldugu bu-
lunmustur (10,11). ABO kan gruplari ile KAH’In ciddiyeti ara-
sindaki iliski de bilinmektedir (12,13). Bununla birlikte stabil
anjina pektoris tanisiyla koroner anjiyografi yapilan ve nor-
mal koroner arterler gézlenen hastalarda KYA’la ABO kan
gruplari arasindaki iliski bilinmemektedir. Biz bu calismada
stabil anjina pektoris tanisiyla koroner anjiyografi yapilan ve
normal koroner arterler gézlenen hastalarda KYA’la ABO
kan gruplar arasindaki iligkiyi arastirmayi amagladik.

GEREC ve YONTEMLER

Hasta Popiilasyonu

Zonguldak Biilent Ecevit Universitesi Saglk, Uygulama ve
Arastirma Merkezi'ne Ocak 2024 ile Ocak 2023 tarihleri
arasinda stabil anjina pektoris tanisiyla koroner anjiyografi
yapilan ve normal koroner arterler gézlenen hastalar retros-
pektif olarak ¢calismaya alinmistir. Hastalar KYA ve normal
akim g0Ozlenen olarak 2 gruba ayrildi. Galismadan hari¢
tutulma kriterleri bagvuru esnasinda kardiyak belirteclerin
yuksek olmasi (troponin ), 6éyktsinde miyokart enfarktu-
sU, stent implantasyonu, kardiyomiyopati veya ciddi yapisal
kapak hastaligi (6rn. aort yetersizligi veya stenozu) olmasi,
anjiyografik gorintilerin KYA’I degerlendirmek acgisindan
yetersiz olmasi ve laboratuvar verilerinin 6zellikle ABO kan
gruplarinin eksikligi olarak belirlendi. Bu calisma Helsinki
Deklarasyonuna uygun olarak yuaratalmis olup Zonguldak
Biillent Ecevit Universitesi Klinik Arastirmalar Etik Kurulu'n-
dan etik onay alinmigtir (Tarih:20/03/2024, N0:2024/06).

Koroner Anjiyografi Analizi

Koroner anjiyografi 6dncesinde rutin olarak her hastadan
vendz kan ornekleri alindi. ABO kan gruplari aglitinasyon
teknikleri kullanilarak standart prosedurlerle belirlendi. To-
tal kolesterol (TK), trigliserid, yUksek yogunluklu lipoprotein

kolesterol (HDL-K), aclik glikozu, trombosit ve hemoglobin
duzeyleri serum Orneklemesinde oélculdu. TK, HDL-K ve
trigliseritlerin (Synchron Systems) serum duzeylerini belir-
lemek icin spektrofotometrik yéntem kullanildi. Dislk yo-
gunluklu lipoprotein kolesterol (LDL-K) diizeyleri, plazma
trigliseritleri 400 mg/dL’nin Gzerinde olan denekler haric,
Friedewald formilu ile hesaplandi [LDL-K = TK - (triglise-
ritter / 5 + HDL-K)]. Plazma glikozu, glikoz oksidaz teknigi
ile dlctldu. Sol ventrikil ejeksiyon fraksiyonu (EF) biplan
Simpson yéntemi ile hesaplandi. Koroner anjiyografi, tim
hastalara deneyimli girisimsel kardiyologlar tarafindan stan-
dart Judkins teknigi kullanilarak femoral yaklasimla yapil-
di. Koroner arterler sol ve sag oblik planlarda, kranial ve
kaudal agilarda goruntilendi. Hastalarin verileri konusunda
kér olan koroner anjiyografi laboratuvarindaki kardiyologlar
tarafindan her bir koroner damar icin miyokart enfarktusin-
de tromboliz (TIMI) akis dereceleri belirlendi. Koroner akis
hizi, Gibson ve ark. tarafindan tanimlanan TIMI kare sayisi
(TFC) yontemiyle degerlendirildi (14). Farkli kare frekansla-
rinda kaydedilen gérintuler saniyede 30 kareye standart-
lastirildi. KYA, en az 1 epikardiyal koroner arterde saniyede
27 kareden fazla bir TFC olarak tanimlandi. TFC ilk karede
boyanin artere tam olarak girdigi anda basladi ve son kare
kontrast ajanlarinin distal hedef dali ilk kez opaklastirdigi
anda sayildi. Distal hedef dallar su sekilde tanimlandi: sol
6n inen arterin (LAD) distal bifurkasyon; sol sirkumfleks ar-
terde (LCX), toplam mesafenin en uzun oldugu dalin distal
bifurkasyon; ve sag koroner arterde (RCA), posterolateral
arterin ilk dah. LAD’deki kare sayilari, uzunlugu dlzeltmek
icin 1,7 faktértine bolindu (14).

istatistiksel Analiz

Sdrekli degiskenlerin normal dagilima uygunluklari verilerin
histogram ve Q-Q egrilerinin gérsel olarak incelenmesi ve
Kolmogorov Smirnov ve Shapiro-Wilks testi ile degerlendi-
rildi. Normal dagilim sergileyen strekli degiskenler ortala-
ma (+standart sapma), normal dagihm sergilemeyen surekli
degiskenler ortanca (ceyrekler arasi aralik), kategorik de-
giskenler ise sayi ve yiizde olarak ifade edildi. iki grup ara-
sinda normal dagilima uyan strekli degiskenler “Student’s t”
testi, normal dagilima uymayanlar “Mann-Whitney U” testi,
kategorik veriler ise Ki-kare veya “Fisher exact” testi ile kar-
silastirildi. KYA ile ABO kan gruplar arasindaki iliski tek ve
cok degiskenli logistic regresyon analizi ile degerlendirildi.
Tdm karsilastirmalarda iki yonlt p degeri <0.05 ise istatis-
tiksel olarak anlamli kabul edildi. Tum istatistiksel analizler
icin IBM SPSS programi kullanildi (IBM SPSS Statistics for
Windows, Version 21.0. Armonk, NY: IBM Corp.).

BULGULAR

Calismaya dahil edilme kriterlerini karsilayan 203 hastanin
temel, klinik ve laboratuvar verileri Tablo 1 de 6zetlenmistir.
Yapilan anjiografik degerlendirme sonucunda 60 hasta KYA
grubunda bulunurken normal akim grubunda 143 hasta be-
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lirlendi. KYA grubundaki hastalar normal akim grubuna gére
daha ileri yasta izlendi. KYA grubunda diabetes mellitus ve
hipertansiyon daha fazla gézlenmesine ragmen istatistiksel
olarak anlamli gézlenmedi. Laboratuvar parametreleri aci-
sindan gruplar arasinda anlamli fark bulunmadi. Bununla

Tablo 1: Hastalarin temel, klinik ve laboratuvar verileri

Degiskenler Normal akim Yavas akim p
(n =143) (n =60) degeri
Yas, yil 61,7+8,6 63,7+9,4 0,049
Erkek, cinsiyet 87 (60,8) 31 (48,3) 0,227
Hipertansiyon 120 (83,9) 53 (88,3) 0,418
Diabetes mellitus 66 (46,2) 29 (48,3) 0,776
Hiperlipidemi 109 (76,2) 45 (75,0) 0,853
Trombosit 236 (196-294) 248 (208-311) 0,432
Hemoglobin (g/L) 12,7+1,8 13,0+1,8 0,263
LDL-K (mg/dl) 105,5+42,2 109,8+30,8 0,417
HDL-K (mg/dl) 44,9+12,6 47,7+11,9 0,143
Total kolesterol (mg/dl) 183,9+50,3 184,9+38,5 0,891
Trigliserid (mg/dl) 162,2+76,9 152,6+78,3 0,422
Aclik glukoz (mg/dl) 107 (97-142) 111 (100-125) 0,778
EF (%) 56,4+1,4 56,6+1,5 0,213
Kan grubu 0,116
A grubu 56 (39,2) 33 (55,0)
B grubu 14(9,8) 7(11,7)
AB grubu 16 (11,2) 6 (10,0)
0 grubu 57 (39,9) 14 (23,3)
0/ Non-0 grup 0,024
0 grubu 57 (39,9) 14 (23,3)
Non-0 grubu 86 (60,1) 46 (76,7)
A/ Non-A grup 0,038
A grubu 56 (39,2) 33 (55,0)
Non-A grup 87 (60,8) 27 (45,0)
Rh faktoru 126 (88,1) 55 (91,7) 0,457

Surekli degiskenler ortanca (¢eyreksel arasi deger) veya ortalama +
standart sapma, kategorik degiskenler sayi (%) olarak sunulmustur.
EF: ejeksiyon fraksiyonu, LDL-K: dusik yogunluklu lipoprotein
kolesterol, HDL-K: yiiksek yogunluklu lipoprotein kolesterol.

birlikte, A kan grubunun sikhgi KYA grubunda normal akim
grubuna gére anlamli olarak daha yuksekti (%55,0’e karsi
%39,2; p=0,038). Ek olarak, O kan grubunun sikhgi, KYA
grubunda normal akim grubuna gére anlaml olarak daha
disik izlendi (%23,3 karsi %39,9; p = 0,024).

KYA’In bagimsiz dngérdurtcdlerini belirlemek amaciyla tek
degiskenli ve ¢cok degiskenli analizler yapildi (Tablo 2). Tek
degiskenli analiz yas, non-0 kan grubunun 6zellikle A kan
grubunun stabil anjina pektoris tanisiyla koroner anjiyografi
yapilan ve normal koroner saptanan hastalarda KYA igin
risk faktori oldugunu gésterdi. Cok degiskenli analizde
stabil anjina pektoris tanisiyla koroner anjiyografi yapilan
ve normal koroner saptanan hastalarda O kan grubunun
olmasi KYA'I anlamli olarak azalttigi bulundu (OR=0,836;
%95 Cl=0,451-0,957; p=0,042). Bununla birlikte stabil aniji-
na pektoris tanisiyla koroner anjiyografi yapilan ve normal
koroner saptanan hastalarda A kan grubunun KYA’nin ba-
gimsiz 6ngodrduricisi oldugu goézlendi (OR=2,226; %95
Cl=1,067-4,646; p=0,033).

Hastalari A kan grubu ve Non-A grubu olanlar olarak ayirdi-
gimizda da KYA A kan grubunda anlamli olarak daha ytk-
sek izlendi (p=0,038; Sekil 1).

100 WYavas akim
@Normal akim
90
p=0,038

80 76,3

L 62,9
R 60
5
° 50
°
N
I 37,1

0 237

20

10

0
A grup Non-A grup

Sekil 1: A) A /Non-A kan gruplarina gére koroner yavas akim
sikligl. A kan grubu bulunan hastalarin %37,1’inde koroner
yavas akim goézlenirken, Non-A kan grubu bulunan hastalarin
%23,7’sinde koroner yavas akim izlenmistir (p=0,038).

Tablo 2: Koroner yavas akim éngdérdiricileri belirlemek igin tek degiskenli ve ¢cok degiskenli analizler

Degiskenler Tek degiskenli analiz Cok degiskenli analiz
OR (Cl 95%) p OR (Cl 95%) p
Yas 0,968 (0,935- 1,001) 0,048 0,973 (0,940-1,001) 0,115
0/ Non-0 grup 0,749 (0,631-0,913) 0,026 0,836 (0,451-0,957) 0,042
A/ Non-A grup 1,899 (1,032-3,412) 0.028
Kan grubu 0,901 (0,755-1,032) 0,123
A grubu 2,399 (1,161-4,954) 0,018 2,226 (1,067-4,646) 0,033
B grubu 1,527 (0,505-4,661) 0,453 1,500 (0,494-4,545) 0,474
AB grubu 2,036 (0,692-5,954) 0,197 2,068 (0,698-6,130) 0,190
OR: Odds orani, Cl: Gliven araligi.
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TARTISMA

Calismamizda, stabil anjina pektoris tanisiyla koroner an-
jiyografi yapilan ve normal koroner saptanan hastalarda
KYA gbzlenen grupta normal akim gézlenen gruba gére A
kan grubu anlaml olarak daha fazla gézlendi. Bu hasta gru-
bunda KYA’In bagimsiz 6ngérdurtcisi olarak A kan grubu
pozitif iligkili olmasina ragmen, 0 kan grubunun KYA’la ters
yonde iligkisi oldugu izlendi.

KYA, obstriktif koroner arter hastaligi olmaksizin kontrastin
yavas gegcisi ile karakterize edilen anjiyografik bir patolojidir.
Daha 6nceki calismalarda KYA sikligr %1 ile %7 arasin-
da rapor edilmistir (15). KYA'In altta yatan nedenleri halen
bilinmemekle birlikte, tekrarlayan anjina, gereksiz hastane-
ye yatis ve perkitan koroner girisim, 6limcul aritmiler gibi
kardiyovaskuler komplikasyonlarla iligkisi nedeniyle tani ve
tedavisi son derece dnemli olmasinin yaninda aterosklero-
zun erken bir gostergesi olarak da degerlendirilebilir (16-
18). Ayrica mikrovaskdler ve endotel disfonksiyonu, kigik
damar hastaligi, inflamatuar hastaliklar ve nérohormonal
dengesizlik gibi cesitli patofizyolojik durumlar da KYA'la ilis-
kilidir (19). Bu nedenle, koroner anjiyografi yapilan hastalar-
da KYA’1 6ngéren faktdrlerin belirlenmesi 6zellikle 6nemlidir
ve islem dncesinde ve sirasinda KYA’I azaltmak igin uygun
tedavinin belirlenmesine yardimci olabilir ve prognozu iyi-
lestirebilir.

Bugline kadar cok sayida prospektif ve retrospektif calis-
ma ABO kan grubunun periferik vaskiler hastalik, serebral
iskemi, vendz tromboembolizm ve kardiyovaskiler hasta-
liklarin patogenezindeki rolini dogrulamistir (7-11,20-22).
Tromboz ve ABO kan gruplari arasindaki iliski izerine yapil-
mis birgok ¢alisma mevcuttur ve O olmayan kan gruplarinin
O grubuna gore daha ylksek akut miyokart enfarktust (MI)
ve anjina riski tagidigini géstermigtir (23-26). 1990’in bas-
larinda, Britanya’da 7662 erkek Gzerinde yapilan prospekiif
bir calisma ise A kan grubunun iskemik kalp hastaliginin
gorilme sikhigr ile iligkili oldugunu goésterdi (11). Benzer se-
kilde, bu iliski italyan nifusu gibi diger irklar arasinda da
tespit edildi (9). Daha sonra A kan grubu, 45 yas alti Tay-
vanli erkeklerde ve 55 yas alt kadinlarda KAH ve Ml i¢in ba-
gimsiz bir risk faktér olarak gosterildi (25). 20 yildan daha
uzun bir takip periyodu i¢eren bir meta-analiz, kan grubu O
olan bireylerin, O olmayan gruplara kiyasla KAH gelistirme
riskinin orta derecede daha disuk oldugunu gdsterdi; bu
da O olmayan kan grubunun KAH gelistirme riskinin daha
yuksek oldugunu gdsteriyor (26). Bununla birlikte ABO kan
gruplarinin stabil anjina pektoris hastalarindaki koroner ate-
rosklerozun ciddiyeti konusundaki veriler belirsizdir. Bazi
calismalarda stabil anjina pektoris tanili hastalarda Gensini
skoru ile degerlendirilen koroner ateroskleroz arasindaki
iliski gosterilmisken (13), bazi ¢alismalarda bu iligki goste-
rilememistir (27).

Literaturdeki bu bilgiler 1siginda ¢alismamizda stabil anji-
na pektoris tanisiyla basvurup koroner anjiografi yapilan
ve normal koroner arterler saptanan hastalarda ABO kan
gruplari ve KYA arasindaki iligkiyi arastirmayi amacladik.
Bu hasta grubunda A kan grubunun KYA’In bagimsiz 6n-
gordiricusu oldugunu gézlemledik. Bununla birlikte 0 kan
grubunda 0 olmayan kan gruplarina gére KYA'In daha az
izlendigi ve koroner yavas akimin bagimsiz 6ngérdirticisu
olarak ters iligki icinde oldugunu gérdik. Bu nedenle, ABO
kan gruplari stabil anjina pektoris tanisiyla koroner anji-
ografi yapilan hastalarda KYA icin risk siniflandiriimasina
katki sunabilir ve KYA'I azaltmak i¢in uygun tedavinin be-
lirlenmesine yardimci olup prognoza olumlu anlamda katki
saglayabilir.

ABO kan gruplari ile KAH patogenezi arasindaki olasi bag-
lantilar icin geleneksel kardiyovaskuler risk faktérlerinin
daha yiksek prevalansina ve farklh ABO kan gruplarina
sahip hastalarda ortaya cikan daha yuksek dizeyde siste-
mik inflamatuar yanita vurgu yapilmistir (11,20,28,29). Ge-
leneksel olarak kirmizi hiicre antijenleri olarak kabul edilen
ABO kan grubu antijenleri (A, B ve H determinantlari), kar-
masik karbonhidrat molekdullerinden olusur ve epitel, duyu
noronlari, trombositler ve vaskuler endotel gibi ¢esitli insan
dokularinda ifade edilir. iiging bir sekilde, ABO antijenlerinin
hiicre-huicre etkilesimlerinde dnemli bir rol oynayabilece-
gi, bunun da geleneksel kardiyovaskdler risk faktdrlerinin
varligiyla birlikte ateroskleroz ve koroner trombozun farkli
ilerlemesine yol agabilecegi varsayilmistir (30). Ek olarak,
farkll kan gruplari kan pihtilasmasindaki bozuklukla da
iliskilendirilmistir. Calismalar, ABO kan gruplarinin, fak-
tér VI, von Willebrand faktérti (VWF) ve trombomodulin
dahil olmak Uzere plazma pihtilasma proteini dizeylerinin
ana belirleyicisi oldugunu goéstermistir (31-33). ABO belir-
leyicileri faktor VIII ve VWF Ulzerinde meydana geldiginden
ve en disuk VWF seviyelerinin en az O antijen ekspres-
yonunda gorilduginden bdyle bir baglanti dusinilmustir
(31). Bununla birlikte, genom capinda iligkilendirme calis-
malari, ABO kan grubu bélgesindeki genetik varyantlar ile
E-selektin hilicrelerarasi yapiskan molekil 1 ve P-selektin’in
¢Ozlinebilir seviyeleri dahil olmak Uzere cesitli inflamatuar
belirteclerin seviyeleri arasinda énemli iligkileri ortaya ¢ikar-
mistir (34,35). Aciklanan patolojik mekanizmalar énceki pa-
tolojik calismalarin sonuglarina dayanmaktadir, dolayisiyla
tartismada agiklanan herhangi bir iliski yalnizca bir hipotez
olarak degerlendiriimelidir. Bu iligkinin kanitlanmasi icin
randomize kontrolli calismalara ihtiyag vardir.

Calismamizin bazi sinirlamalari vardi. 1) Tek merkezli, ret-
rospektif ve nispeten az hasta sayisi olmasi 2) Populasyo-
numuz stabil anjina pektoris tanisiyla koroner anjiyografi
yapilan ve normal koroner arterler gézlenen hastalarla si-
nirliydi. Bu nedenle sonuglarimiz tim stabil anjina pektoris
hastalarina ve akut koroner sendrom hastalarina genelle-
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nemez. 3) Calisma retrospektif oldugundan, kontrast mad-
delerinin manuel enjeksiyonu operatére bagimliydi ve bu
nedenle standardize edilmedi. Tum bu faktérler, enjeksiyon
hizinin yavas olmasi nedeniyle bazi katilimcilara yanhglikla
KYA tanisi konulmasina neden olmus olabilir.

Stabil anjina pektoris tanisi alip koroner anjiyografi yapilan
ve normal koroner arterler gézlenen hastalarda ABO kan
gruplart KYA’In bagimsiz éngérduricisu olup, islem éncesi
risk siniflandirmasina katki sunarak prognozu iyilestirebilir.
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-Sevk edilen hastalarda daha yiiksek mortalite
gozlemlendi
: . ’ s . Gr AK ve Arslantiirk O. Ruptiire abdominal
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Amac: Ruptire abdominal aort anevrizmalari (rAAA) operasyon dncesi ve sonrasi yliksek mortaliteye sahip acil cerrahi bir durumdur. Bu
calismanin amaci acil cerrahi tedavi edilen infrarenal abdominal aort anevrizmalarinda operasyon éncesi, sirasi ve sonrasi mortaliteye etki
eden faktorlerin arastiriimasidir.

Sorumlu Yazar: Ali Kemal Gir < dralikemal@gmail.com Gelis Tarihi: 13.11.2024 Revizyon Tarihi: 18.12.2024 Kabul Tarihi: 18.12.2024

@. BY NC Bu eser “Creative Commons Alinti-GayriTicari-4.0 Uluslararasi Lisansi” ile lisanslanmugtir.

© 2024 Zonguldak Biilent Ecevit Universitesi, Her hakki saklidir. 355



https://orcid.org/0000-0002-6460-4941
https://orcid.org/0000-0002-4047-9656

Giir AK ve Arslantiirk O

Gerec ve Yontemler: Abdominal aort anevrizma ruptiri tanisi ile 2019-2024 yillari arasinda acil ve agik cerrahi ile opere edilen 38 hasta
[erkek 34(%89,4), kadin 4(%10,6)] calismaya alinmistir. Hastalarin operasyon éncesi ve operasyon sonrasi demografik 6zellikleri retrospektif
olarak incelenmistir. Semptomlarin baglamasindan sonra tedavi amagl gidilen hastanelere gére hastalar iki gruba ayrildi. Acil servisimize
basvuran veya ambulans ile getirilen hastalar Grup-1 (n=17) ve dis merkezlerden tani konulup tarafimiza refere edilen hastalar Grup-2
(n=21) olarak ayrildilar.

Bulgular: Calismaya alinan 38 hastanin yas ortalamasi 63,57 + 13,62 yildi. Hastalarin 34t erkek ve dordi kadindi. Eslik eden risk faktorleri
kronik obstruktif akciger hastalgr (n=17, %50), diyabet (n=25, %65,7), hipertansiyon (n=33, %86,8), hiperlipidemi (n=35, %92,1) ve akut
bébrek yetersizligi (n=4, %10,5) idi. Toplam 9 (%23,6) hasta kaybedildi. Mortal seyreden hastalarin hepsi yogun bakim takipleri sirasinda
(10 + 9,6 glin) kaybedildi. Hastanemiz bélgeye hitap etmesi nedeniyle cevre illerden sevk edilen hastalarda mortalite daha ylksek gortldu.
Dokuz hastanin yedisi dis merkezde tani konularak sevk edilen hastalardi. Mortalite sebepleri renal yetersizlik, multiorgan yetersizligi,
respiratuvar distrest sendromu ve sepsis olarak goruldu.

Sonug: Karin agrisi nedeniyle acil servise bagvuran hastalarin rAAA tanisi konulduktan sonra mimkin olan en kisa stirede opere edildiginde
6lim oranlarinda énemli oranda azalma gérilmektedir. Hipotansiyon, ylksek ure ve kreatinin seviyeleri, kan kaybi, yetersiz kan ve mayi
verilmesi, bilin¢ kaybi, kardiyak arrest operasyon éncesi mortaliteyi arttirici nedenlerdir. Kisa stiren aortik kross klemp stresi, intraoperatif
kan kaybinin minimum seviyeye indirilmesi, hastalari operasyon sirasinda disik tansiyondan korumak ve iyi bir ditrez ile sag kalim orani
yukselmektedir.

Anahtar Sézciikler: Riptire abdominal aort anevrizmalari, mortalite, zaman

GRAPHICAL ABSTRACT

Study Design

~Retrospective study (2019-2024)

-38 patients (23.6% mortality)

-Key risk factors: Low hemoglobin, high
creatinine, cross-clamp time

23.6%

PATIENTS 4

Key Findings

-Preoperative Factors: Low hemoglobin,
high creatinine

- Factors: Reduced cross-
clamp time, limited blood loss
~Postoperative Care: Intensive
monitoring and anticoagulation therapy

RESULTS A

-23.6% mortality rate intervention improve survival outcomes
in rAAA cases.

“Higher mortaliy observed in referred patients.

Gir AK and Arslantirk O. Race over time

Medical Journal of Western Black Sea Ali Kemal Gir, Oguz Arslantirk in... Med J West Black Sea. 2024:8(3).

ABSTRACT

Aim: Ruptured abdominal aortic aneurysms (rAAA) are a surgical emergency with high pre- and postoperative mortality. The aim of this
study was to investigate the factors affecting preoperative, intraoperative and postoperative mortality in infrarenal abdominal aortic aneu-
rysms treated with emergency surgery.

Material and Methods: Thirty-eight patients [male 34 (89.4%), female 4 (10.6%)] who underwent emergency and open surgery for ruptured
abdominal aortic aneurysm between 2019 and 2024 were included in the study. Preoperative and postoperative demographic characteristics
of the patients were retrospectively analyzed. Patients were divided into two groups according to the hospitals visited for treatment after the
onset of symptoms. Patients admitted to our emergency department or brought by ambulance were divided into Group-1 (n=17) and patients
diagnosed from external centers and consulted to us were divided into Group-2 (n=21).

Results: The mean age of the 38 patients included in the study was 63.57 + 13.62 years. 34 of the patients were male (89.4%) and four were
female (10.6%). Concomitant risk factors were chronic obstructive pulmonary disease (n=17, 50%), diabetes (n=25, 65.7%), hypertension
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(n=33, 86.8%), hyperlipidemia (n=35, 92.1%) and acute renal failure (n=4, 10.5%). A total of 9 (23.6%) patients died. All mortal patients died
during intensive care unit follow-up (10 + 9.6 days). Since our hospital is located in the region, mortality was higher in patients referred from
neighboring provinces. Of the nine patients, seven were referred after being diagnosed in an external center. The causes of mortality were
renal failure, multiorgan failure, respiratory distress syndrome and sepsis.

Conclusion: When patients presenting to the emergency department with abdominal pain are operated as soon as possible after the
diagnosis of rAAA, there is a significant reduction in motrality rates. Hypotension, high urea and creatinine levels, blood loss, inadequate
blood and fluid administration, loss of consciousness, cardiac arrest are the causes of increased preoperative mortality. Short duration of
aortic cross-clamping, minimizing intraoperative blood loss, protecting patients from low blood pressure during the operation and good

diuresis increase the survival rate.

Keywords: Ruptured abdominal aortic aneurysms, mortality, time

Abdominal aort anevrizmasi diyafragmatik seviye sonrasi
aortun herhangi bir yerinde hastanin yasinin ve viicut yizey
alanina oranla aortik transver capin 1.5 kat arttigi durum-
lar temsil eder (2). En sik gorllen sekli infrarenal seviye
sonrasi gorllen anevrizmalardir (3). Aort damar duvarinda
lokalize zayiflik ile karakterize olan anevrizmalar dilatasyon
ile kendini gdsteren geri déniisti olmayan ilerleyici ve deje-
neratif bir hastaliktir. Patofizyolojisinde ateroskleroz, media
ve intima tabakalari arasinda elastin dejenerasyonu ve son-
rasinda adventisyal kalinlasma mevcuttur (4). AAA preva-
lansi 65 yas Ustl hastalarda %.5dir (5). AAA’da rlptuUr riski
genisleme ile korele olarak artmaktadir. Yillik ruptir riski
aort transvers c¢apinin 5,5-5,9 cm aralginda ise riptur riski
%9,4, 6,0-6,9 cm araliginda %10,2 iken 7 cm ve Uzerinde
ise %32,5 olarak saptanmistir (6). Hastalarin gogunda AA-
A’lar uzun slre asemptomatik seyreder. Genellikle saptan-
masi baska herhangi bir hastalik arastiriimasi icin istenen
tetkiklerde tesadufen ortaya c¢ikar (7). Klinik tani karin agri-
sI sonrasi ele gelen pulsatil kitle ile konulabilir. Radyolojik
olarak hastalardan batin ultrasonografi (USG), manyetik re-
zonans goruntileme istenebilir. Fakat kliniklerde genellikle
altin standart olan bilgisayarli tomografik anjio ile kesin tani
konulabilir (8). Gelismis Ulkelerdeki 6lim oranlarinda rAAA
tim 6limlerin %1’inden sorumludur (9). Son yillardaki geli-
sen teknoloji ve erken tani ile riptir olmadan opere edilen
hastalar nedeniyle 6lim oranlarinda bir diisme olsa bile ha-
len yiksek mortalite ve morbiditeye sahiptir (9). Perioperatif
mortalite rAAA’larda oranlari %48 olarak bildirilmistir (10).
Erken tani ve elektif AAA tedavisi ile riptir olmadan yapilan
islemler sonrasi mortalite oranlarini azaltmak mimkudndur.
Son yillarda cerrahi tedavi disinda AAA’lar i¢cin endovasku-
ler aort replasman (EVAR) islemleri de yapiimaktadir (11).
Ozellikle elektif hastalar iin belirlenen kriterler ile tedavi
edilebilmektedir. Tedavinin gecikmesinde en buyuk faktor
ge¢ veya yanlis tani konulmasidir ve 6zellikle anamnez ali-
namayan hastalar veya sok tablosunda olan hastalarda ge¢
veya yanlis tani konularak mortalite artabilmektedir (12).
AAA operasyonlari transabdominal veya retroperitoneal
yaklasimla yapilabilmektedir.

Calismamizin amaci rAAA olan hastalarin tani konulduktan
sonra erken cerrahi ile sag kalim oranlarini belirlemek ve
operasyon sonrasi tedaviyi etkileyebilecek preoperatif, int-
raoperatif ve postoperatif faktorleri degerlendirmektir.

GEREC ve YONTEMLER

Calisma Zonguldak Biilent Ecevit Universitesi Klinik Arastir-
malar Etik Kurulundan 2024/21 numarasi ile izin alinarak ya-
pilan arastirmamiz 2008 Helsinki Bildirgesi’ne uygun olarak
yuratdimastar. 2019-2024 yillar arasinda acil ve acik cer-
rahi ile opere edilen rAAA tanili 38 hasta (34 erkek %89,4,
4 kadin %10,6) calismaya dahil edilmistir. Elektif opere edi-
len AAA hastalari, elektif EVAR yapilan hastalar, intramural
aortik hematom olan hastalar ¢alisma disi birakilmiglardir.
Sadece acil cerrahi ile tedavi edilen infrarenal rAAA’I has-
talar calismaya dahil edilmistir. Semptomlarin baslamasin-
dan sonra tedavi amagh gidilen hastanelere gére hastalar
iki gruba ayrildi. Acil servisimize bagvuran veya ambulans
ile getirilen hastalar Grup-1 (n=17) ve dis merkezlerden tani
konulup tarafimiza konsulte edilen hastalar Grup-2 (n=21)
olarak ayrildilar. iki grup arasindaki demografik veriler, risk
faktorleri, mortalite ve morbidite faktérleri kargilastirildi. ilk
30 gilin icerisindeki 6lumler mortalite olarak degerlendirildi.
Hastalar tek bir cerrahi ekip tarafindan opere edildi. Tium
hastalara BT anjiografi ¢ekildi (Sekil 1) ve hastalarin tanisi
BT anjio ile konuldu. Hastalarin operasyon endikasyonlari
AHA (American Heart Association) kilavuzuna goére yapil-
mistir. Hastalar RAA ve acil olmasi nedeniyle ve EVAR icin
malzeme sorunu olmasindan dolay! hastalara EVAR yapi-
lamadi.

Operasyon Teknigi

Acil cerrahi alinan hastalara gerekli anestezi hazirliklari ya-
pildiktan sonra gébek Ustl ve gébek altl median insizyonla
batina girildi. Bagirsaklar sag tarafa ekarte edildikten sonra
retroperitoneal bdlgeye ulasildi. Anevrizma kesesi ve mev-
cut hematom goruldi. Dikkatli diseksiyonla sol renal ven
dénuldikten sonra altta kalan saglam ve normal olan aort
damar duvari teyp yardimi ile dénildi. iliak veya duruma
gbre femoral arterler dénlldi. Heparinizasyonun ardindan
proksimal ve distal damar yapilarina krosslar konularak
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Sekil 1: A) BT anjiodaki anevrizma kesesi ve retroperitoneal alan igcinde hematom gériintiisti, B) Perioperatif anevrizma kesesi
goruntust, C) Anevrizma kesesi alindiktan sonraki aort i¢erisinin gorlintlsi, D) Pantolon grefti ile opere edilmis aort gorintlsu.

akim kesildi. Aortotomi ile mevcut anevrizma kesesi rezeke
edildi. Lomber arterlerden geri akim ile kanamalar 4/0 pro-
len ile suttire edilerek kontrol alina alindi. 16/8 veya 18/9
mm Dacron pantolon greft ile 25 hastaya aortobiiliak ve 13
hastaya aortobifemoral bypass yapildi (Sekil 1). Ortalama
aortik kross klemp siiresi 35 dakika (25-65 dakika) idi. intra-
operatif arteryel sistolik basin¢ ortalama 95 mmHg (50-140
mmHg) idi. intraoperatif ortalama idrar miktari toplam 250
ml (125-500 ml) idi. Krosslar alindiktan sonra distal nabiz
kontroll yapildi. Bir sorun olmamasi Uzerine retroperiton
kapatildi. Batina dren konuldu ve katlar anatomik pozisyo-
na uygun olarak kapatilarak operasyonlara son verildi. Has-
talarin timi entube vaziyette yogun bakima alindilar.

Postoperatif D6nem

Yogun bakima alinan hastalarin timune dusik molekdl
agirhkl heparin ayni giin baslandi. Asetil salisilik asit (ASA)
100 mg tablet ve klopidogrel 75 mg tablet giinde 1 defa ola-
rak operasyon sonrasi 1. glin baslandi. Hastalar taburcu
olduktan sonra ASA ve klopidogrel tedavisi devam ettirildi.

istatistiksel Analiz

Veriler, tanimlayici istatistikler (ortalama, standart sapma,
medyan, frekans, yuzde, minimum ve maksimum deger-
ler) kullanilarak analiz edildi. Normal dagihm, Shapiro-Wilk
testi ile degerlendirildi. iki bagimsiz grup arasindaki kar-
silastirmalarda, normal dagilim g&stermeyen nicel veriler
icin Mann-Whitney U testi uygulandi. Kategorik degisken-
ler arasindaki iligkiler ki-kare testi ile analiz edildi. P degeri
0.05’ten kuclk olan sonuglar istatistiksel olarak anlamli ka-
bul edildi. Mortalite ve risk faktorleri arasindaki iligkileri de-
gerlendirmek amaciyla yapilan istatistiksel analizler, SPSS
25.0 (IBM Corp, Armonk, NY, ABD) yazilimi kullanilarak
gerceklestirildi.

BULGULAR

Acil olarak operasyona alinan 38 hastanin yas ortalamasi
63,57 + 13,62 yildi. Hastalarin 34’G erkek dérdi kadindi.

Eslik eden risk faktorleri kronik obstriktif akciger hastalig
(n=17, %50), diyabet (n=25, %65,7), hipertansiyon (n=33,
%86,8), hiperlipidemi (n=35, %92,1) ve akut bdbrek yeter-
sizligi (n=4, %10,5) idi. Tablo 1’de gruplar arasi risk faktor-
leri gérulmektedir. Hastalarin en sik sikayeti ani baslangich
sirt ve karin agrisi idi. Grup-2’'deki dort hastada biling kaybi
mevcuttu. Hastalarin anevrizma total uzunluk ortalamalari
155 + 25 mm, anevrizmalarin en genis ortalama capi 74,5
+ 21,1 mm idi. Grup-1’de ortalama anevizma c¢api 70,5 +
10,58 cm, Grup-2'de 72,8 + 11,1 cm idi. Hastalarin tani ko-
nuldugundaki ortalama hemoglobin degerleri Grup-1'de 10
+ 1,5 g/dl, Grup-2’de 9+ 1,1 g/dl idi. Hastalara operasyon
Oncesi acil serviste yapilan kan transflizyon oranlar orta-
lama Grup-1’de 1,1 + 0,5 Unite, Grup-2’de 2,1 0 + 1,1 Unite
idi. Kan transfuizyon oranlarinda gruplar arasinda istatistik-
sel olarak anlamli bir fark gérilmedi. Hastalarin operasyon
sureleri ortalama Grup-1’de 3,5 + 1,1 saat, Grup-2’de 3,6
+ 1,6 saat idi ve istatistiksel olarak anlamli degildi. Hasta-
lara perioperatif ve postoperatif eritrosit slispansiyonu ve
taze donmus plazma (TDP) transfiizyonlari yapildi. iki grup
arasinda anlamh bir fark goértlmedi. Hastalarin timune go-
bek tstl ve gbbek alti median insizyon yapildi. 38 hastanin
23’lne (%60,5) aortobiiliak bypass, 15’ine (%39,5) aorto-
bifemoral bypass yapildi. Gruplar arasinda yapilan teknik
arasinda anlamli bir fark gérilmedi (p>0,05). Grup-1'de 6
hasta Grup-2'de 15 hasta tansiyon disikligiu nedeniyle
operasyon sirasinda destek tedavileri (doputamin ve no-
radrenalin) baslanarak yogun bakima alindilar. Bu fark is-
tatistiksel olarak anlam idi (p<0,001). Operasyon sirasinda
baslanan bu destek tedavileri yogun bakimda tansiyonlar
g6z 6nlinde bulundurularak azaltildi. Hastalarin operasyon
sirasindaki verileri Tablo 2’de verilmistir.

Hastalarin ortalama kreatinin seviyeleri Grup-1'de 1,7 +1,2,
Grup-2'de 2,1 + 1,6 idi. Ortalama CRP duzeyleri Grup-1'de
95 + 25, Grup-2’'de 115 + 20 ve istatistiksel olarak anlamli
idi. Hastalarin ortalama yogun bakim yatis sureleri Grup-
1’de 5,3 + 1,5 guin, Grup-2'de 8,4 + 2,2 giindi. Hastalarin
ortalama serviste kalis sireleri Grup-1’de 8,4 + 1,5, Grup-
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2'de 10,7 + 2,1 gln idi ve istatistiksel olarak anlamliydi.
Hastalarin operasyon sonrasi verileri Tablo 3’te verilmistir.

Toplam dokuz (%23,6) hasta kaybedildi. Kaybedilen hasta-
larin hepsi yogun bakim takipleri sirasinda (7,2 + 2,6 giin)
kaybedildi. Hastanemiz bdlgeye hitap etmesi nedeniyle
cevre illerden sevk edilen hastalarda mortalite daha ytksek
gorildu. Dokuz hastanin yedisi dis merkezde tani konu-

Tablo 1. Operasyon Oncesi Hasta Bilgileri

larak sevk edilen hastalardi ve bu oran istatistiksel olarak
anlamli bulundu (p<0,001). Kaybedilen hastalarin operas-
yon 6ncesi ve sonrasi kreatinin degerlerinin ylksek olmasi,
Ozellikle hemoglobin degerlerinin operasyon éncesi disik
olmasi mortaliteyi artiran sebeplerin basinda gelmektey-
di. Kreatinin yUksekligi olmasi ve idrar ¢ikisinin olmamasi
nedeniyle hastalara hemodiyaliz yapildi. Oliim nedenleri
olarak Grup-1'de bir olgu, Grup-2'de dért olguda bdbrek

Degiskenler Grup-1 (n=17) Grup-2 (n=21) p degeri
Ortalama Yas (Y11+SD) 62,59 + 12,64 64,57 + 14,42 0,004
Cinsiyet (Erkek/Kadin), n (%) 16/1 (94,1/5,8) 18/3 (85,7/14,2) 0,003
Ortalama BMI (kg/m2+SD) 224 +28 242 +2,1 0,056
Hipertansiyon, n (%) 14 (82,3) 19 (90,4) <0,001
Diabetes Mellitus, n (%) 10 (58,8) 15(71,4) <0,001
Kronik Obstriltif Akciger Hastaligi, n (%) 5(29,4) 12 (57,1) <0,001
Sigara Kullanimi, n (%) 15 (88,2) 18 (85,7) 0,003
Preop Hg Duiizeyi (gr/dL+SD) 10+1,5 9+ 1,1 0,002
Preop INR (ratio+SD) 1,1+0,12 1,2 +0,31 0,002
Preop Trombosit Sayisi, (sayi/mm?®+SD) 232.000 + 15.000 315.000 + 16.000 0,002
Preop Kreatinin, (mg/dL+SD) 1,3+0,6 1,8+0,9 <0,001
Preop CRP (mg/dL+SD) 15,8 + 10,5 225+15,4 0,002

INR: International Normalized Ratio

Tablo 2. Ameliyat Bilgileri
Degiskenler Grup-1 (n=17) Grup-2 (n=21) p degeri
Anevrizma Capi (mm+SD) 70,5+ 10,58 72,8 111 0,002
Aortik Kross Klemp Siresi (dk+SD) 45 +15 48 +20 0,002
Destek tedavisi baslanan hastalar, n (%) 6 (35,2) 15 (71,4) 0,001
Operasyon Sirasindaki Aspire Edilen Kan Miktari (ml+SD) 1540 +255 1850 +300 0,002
Operasyon Sirasinda Kullanilan Kan Uriinii Miktari (ml+SD) 900 + 220 800 + 300 0,002

Degerler, kategorik degiskenler icin n (%) ve surekli degiskenler igin ortalama + SD’ dir

Tablo 3. Operasyon Sonrasi Hasta Bilgileri
Degiskenler Grup-1 (n=17) Grup-2 (n=21) p degeri
Toplam Drenaj (ml+SD) 650 +120 850 +205 0,002
Toplam Kan Kullanimi (iinite+SD) 1,8+0,3 2,1+0,3 0,002
Hemoglobin (gr/dL+SD) 9,4+1,1 9,120 0,002
ilk 48 Saatte Kanamaya Bagli Revizyon -
CRP (mg/dL+SD) 95 + 25 115 +20 0,005
Kreatinin (mg/dL +SD) 1,7+1,2 2,1+1,6 0,001
Trombosit Sayisi (sayl/mmé+SD) 205.000 + 23.000 232.000 + 19.000 0,002
Entlbasyon Suresi (saat+SD) 43+1,5 9,2+1,5 0,001
Yogun Bakim Kalig Suresi (Qun+SD) 53+1,5 8,4+22 0,001
Toplam Servis Kalis Suresi (glin+SD) 84+15 10,7 £ 2,1 0,001

Degerler, kategorik degiskenler icin n (%) ve surekli degiskenler icin ortalama + SD’ dir. CRP: C-reaktif protein
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yetersizligi (%55,6), Grup-2 ‘de yalnizca iki olguda sepsis
(%22,2), bir olguda coklu organ yetersizligi (%11,1) ve bir
olguda yetigkin solunum zorlugu sendromu (%11,1) tespit
edildi.

TARTISMA

AAA’larda erkek cinsiyet, ileri yas, diyabet mellit, hiperlipi-
demi, arteyel hipertansiyon, sigara kullanimi ve aile 6yku-
s 6nemli rol oynayan risk faktorleridir (13). Sigara elastin
yapisini azaltarak anevrizma gelisimine neden oldugu bilin-
mektedir. Ayrica kollajen sentezi ve aile baglantili genetik
degisiklikler AAA’ya 6zgu risk faktorleri sayilmaktadir. Ya-
pilan calismalarda enfeksiyonlarinda AAA sebep olabile-
cegi ortaya konulmustur. Ozellikle salmonella ve klamidya
enfeksiyonlarinin damar duvarinda inflamasyona sebebi
sonrasi elastin ve kollajen dokusu hasari ile anevrizmalarin
olusabildigi gosterilmistir (14). Hastaligin patofizyolojisinde
ilk olarak arteryel hasara neden olan inflamasyon birikimi
(ateroskleroz, enfeksiyon, vazo vazorum hasari) ve sonra-
sinda proteazlar tarafindan matriks proteinlerinin parcalan-
masi ile arteryel duvarin zayiflamasi vardir (14).

ilk defa 1951 yilinda Charles Dubost tarafindan AAA ope-
rasyonu yapildi (15). Aortadaki anevrizmatik segment reze-
ke edilerek yerine homolog arter implante edildi. Fakat 6
ay icerinde dejenerasyon gelistigi rapor edildi. ilk sentetik
greft kullanimi 1952 yilinda Voorhees ve ark. tarafindan
yapilmistir (16). Bu tarihten sonra elektif olarak yapilan
AAA operasyonlarinda 30 gunlik mortalite orani %1 ile %8
arasindadir. Fakat rlptir gelisimi sonrasi bu oran gelisen
tecrlibe ve teknoloji sayesinde bile %35 ile %85 arasinda
degismektedir. Bizim hasta grubumuzda bu oran hasta sa-
yisinin az olmasi nedeniyle %23,6 olarak belirlendi.

AAA’da ruptur yiksek mortalite oranlarina sahip acil bir
durumdur. Riptlre olmadan tani konulan ve tedavi edilen
AAA’larda hem mortalite hem de morbidite oranlari azaltila-
bilmektedir. Erkeklerde kadinlara oranla daha fazla gérilen
AAA prevalansi %5 civarindadir (17). Tum 6lim oranlari-
nin yaklagik %1-4’n0 olugsturmaktadir. Kendine ait 6zellikli
bir semptomu olmayan AAA’lar genellikle farkl bir hastalik
arastirimasi sirasinda tesadifen saptanirlar. Hastalarin
sikayetlerinin olmamasi nedeniyle fark edilmeleri zordur.
Bu nedenle daha dnce tetkik edilmeyen ve fark edilmeyen
AAA’larin ilk sikayeti riptlre bagl aniden bagslayan karin ve
sirt agrisi olabilir (18).

100.000 kigside 45 kisi her yil rAAA nedeniyle 6lmekte-
dir (19). Riptir olmadan erken tani ve tedavi mortaliteyi
azaltmada en etkili yoldur. Bu nedenle tarama c¢alismalari
yapilmistir. Brown ve Powell'in yaptigi bir calismada yas-
lar 29 ile 77 arasinda olan 2257 hasta 7 yil boyunda takip
edilmigtir. 103 vakada rAAA tespit edilmistir. 103 vakanin
24’0 acil opere edilmigtir. 79 hastanin 34’line otopsi ile tani
konulmus, 30’u hastanede opere edilmeden kaybedilmis ve

15’i hastane digi kaybedilmis (20). Chun ve ark.nin yaptigi
bir calismada bir tarama sistemi ile bdlgesel olarak 10 yil
boyunca 19.649 hasta taranmis ve toplam 1232 AAA olan
hasta tespit edilmistir. 66 hasta anevrizma ¢apinin 5.5 cm
Uzeri olmasi nedeniyle elektif cerrahiye verilmistir. Anev-
rizma caplarina gére hastalar kategorize edilerek takipleri
yapiimaya calisiimigtir. Arastirma sirasinda 2321 hasta
kaybedilmis ve bu hastalarin 6’si muhtemel rAAA nedeni
oldugu dusinulmustar (21).

Pal ve ark.nin yaptigi bir calismada 80.469 otopsi serisinde
567 aort nedenli 6lim tespit edilmigtir. Bunlardan 120’sinin
6lim nedeni malperflizyon ve distal emboli olarak saptan-
mistir. 447 vakanin 305’inin 6lum nedeni aort anevrizma
ruptirine bagh oldugu, 142’sinin aort diseksiyonun rup-
tirine baglh oldugu goérilmustir. Anevrizmal raptire bagh
olimlerin %61,3’Un0n riptire abdominal aort anevrizmasi-
na bagl oldugu saptanmistir (22).

Ruptire abdominal anevrizma hastalarinin cerrahi sonug-
lari preoperatif, perioperatif ve postoperatif parametrelere
bagldir. Operasyon 6ncesi hastanin ileri yas olmasi, disik
hematokrit olmasi, hipotansif seyretmesi, kronik obstruktif
akciger hastaligi olmasi, sigara kullanimi, Gre ve kreatinin
seviyesinin yiksek olmasi gibi durumlar mortaliyete etki
eden faktérlerdir. Mortaliteye etki eden en énemi faktdrler-
den biri de yanlig tani ile hastanin operasyona ge¢ verilme-
sidir. Smidfelt ve ark.nin yaptigi bir calismada opere edilen
ve edilmeyen toplam 455 hasta incelenmistir. 177 hasta
(%38,9) baslangicta gec tani konulmustur. Bu yanlis teshis
edilen hastalarda 6lim orani %74,6 iken dogru teshis edi-
len hastalarda bu oran %62,9 olarak hesaplanmistir. Sonug
olarak rAAA’larda yanlis teshis yaygindir, dogru ve erken
tani ile erken cerrahi mudahale sonrasi mortalite azaltilabilir
olarak rapor edilmistir (23). Bizim calismamizda hastalar-
da erken tani konulmasina ragmen Grup-2'deki hastalarin
mortalitesinin ylksek olmasinin sebebi il disindan gelen ve
genel durumu bozuk hastalardi.

Ruiptir sonrasi hematokrit diistkligu ve buna bagh hipo-
tansiyon olmasi Ure, kreatinin, ACT ve ALT yUksekligine
neden olur (24). Hemorajik sok olarak gérilen tablo sonrasi
asit baz denge bozuklugu, hipovolemi kardiyak aritmelere
sebep olabilir. Ozellikle renal fonksiyonlarin bozulmasina
sekonder potasyum yuksekligi sonrasi kardiyak sorunlar
ortaya cikabilir. Mortal seyreden dokuz hastamizin besin-
de renal yetersizlik sonrasi hemodializ yapiimasina ragmen
hiperpotasemi ve asidoz gelisti. Tang ve ark.nin yaptigi bir
calismada 314 hasta incelenmigtir. EVAR yapilan ve acik
cerrahi yapilan AAA operasyonlari sonrasi akut bébrek ye-
tersizligi goérilme oranini %29,9 olarak saptanmigstir (25).
Bizim yaptigimiz calismada bu oran %13,1 idi.

Preoperatif sok tablosu, perioperatif ve postoperatif inot-
ropik destek ve erken dénem multiorgan yetersizligi erken
mortalitenin en énemli sebepleridir. Aortik kross klemp si-
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resi, postopertaif kan transfiizyonu ve ge¢ dénem organ
yetersizlikleri ge¢c mortalite nedenleri olarak sayilabilir. Li-
teratrde mortalite nedenleri ile iliskili faktérleri tanimlamak
amaciyla birgok ¢alisma yapilmigtir. Yas, cinsiyet, 6zellikle
eslik eden hastaliklar (KOAH, Kronik bdbrek yetersizligi,
aterosklerotik kalp hastaligi), operasyon 6ncesi kardiyak
arrest, hemodinamik instabilite, operasyon sonrasi bakim
ve komplikasyonlarin mortalite ile iligkili oldugu gérilmus-
tdr. Hastalarimiz acilde serviste gérilmesi sonrasi en kisa
zamanda operasyona alindi. Bu zaman dilimi cogu zaman
kan hazirliklar baglandiktan sonra yapildi. Gerekli kan ha-
zirliklari yapildiktan sonra en ge¢ 30 dakika icerisinde has-
talar operasyon masasina alinarak operasyona baslandi.
Ozellikle sok tablosu ve biling kaybi olan hastalarda zaman
kaybedilmemesi gerektigini disiinmekteyiz.

Kim ve ark. yaptiklar bir caismada hastalarin mortalite
slrelerini iki gruba ayirarak incelemiglerdir. Erken dénem
mortalitelerin (ilk 2 giin) preoperatif sok ve postoperatif inot-
ropik destek 6zellikle dnemli bir risk faktdriiyken, sonraki
30 glnlik dénemde intraoperatif aort klempleme yeri ve
postoperatif renal replasman tedavisi risk faktérleri olarak
gbrulmustir (26). Rutledge ve ark.nin yaptigi bir caismada
1480 incelenmis. 65 yas Ustl hastalarin mortalite oranlari-
nin %50°den fazla gérildigu saptanmistir (27).

Howard ve ark.nin 92.728 kisilik calisma populasyonunda
hastalarin yas faktérinlin arttikca mortalite ve morbidite-
nin arttigr saptanmistir. Riptir aninda 6zelikle erkeklerde
sigara icicisi olan ve ileri yag olan hastalarda mortalite daha
fazla oranda gérilmustar. Kadinlarda riptur saptanmasi
sirasinda asil problemin hipertansiyon oldugu saptanmistir.
30 glnluk vaka 6lim oranlari 75 yasin altindakilerde %40,
75 yas ve Uzeri yaglarda %69 olarak raporlanmisgtir (28).

Postoperatif mortaliteyi azaltmak amagh bircok caba sarf
edilmistir. Cho ve ark. tarafindan yapilan bir ¢calismada hizli
tani sonrasi sivi ve kan transflizyon ile sok tablosunu en alt
seviyede tutarak operasyonun yapilmasi bildirilmigtir. Has-
talarin operasyona alinmasina kadar gecgen sure icerisinde
sivi takviyesi, taze donmus plazma ve eritrosit sispansiyo-
nu ile hemostatik resuUsitasyon yapilmasi gerektigini rapor-
lamiglardir. Taze donmus plazmanin masif kanamalarda
koagulopatiyi diizeltebilecedi bunun sonucunda operasyon
sonrasi dénemde onkotik basing artisi ile hipoperflizyonda
azalma gorulecegi yazilmistir (29).

Roberts ve ark.nin yaptigi bir bagka calismada operasyon
6ncesi ddnemde kontrolli bir hipotansiyon ile masif kana-
malarin azaltilacagi raporlanmigtir. Bu ¢alismada tansiyo-
nun arotik kross klemp konuluncaya kadar ki stirede 80-100
mmHg basing arasinda tutulmasi éngérilmustir (30). Bu
teknigin amaci, kontrolstiz kanamayi énlemek i¢in asir ha-
cim uygulamasindan kaynaklanan kan basincinda ani artis-
lari dnlemektir.

Sonugta karin agrisi nedeniyle acil servise basvuran hasta-
larin rAAA tanisi konulduktan sonra mimkuan olan en kisa
slirede opere edildiginde 6lim oranlarinda énemli oranda
azalma gorilmektedir. Hipotansiyon, yuksek Ure ve krea-
tinin seviyeleri, yetersiz kan ve mayi verilmesi, kan kaybi,
biling kaybi, kardiyak arrest operasyon dncesi mortaliteyi
artirici nedenlerdir. Kisa suren aortik kross klemp suresi,
intraoperatif kan kaybinin minimum seviyeye indirilmesi,
hastalari operasyon sirasinda disuk tansiyondan korumak
ve iyi bir ditirez ile sag kalim orani yUkselmektedir.

Tesekkir

Bu calismanin yiritilmesi ve sonuglandiriimasinda emegi gegen
tum klinik ve teknik ekibe tesekkur ederiz. Ayrica, hastalarin bakim
sureglerinde gérev alan yogun bakim ve ameliyathane personeline
minnettariz.
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GRAPHICAL ABSTRACT

The message of our case

Mastocytosis represents a group

of diseases characterized by an We report that amide group local

excessive accumulation of mast
cells in one or multiple tissues.
Objective was to determine the risk
of anesthetic drugs to be used for
general anesthesia in a patient
with diffuse cutaneous
mastocytosis.

We performed skin testing with
amide group local anesthetics
(lidocaine and bupivacaine) and
midazolam, one of the general
anesthetics.

anesthetics (lidocaine and
bupivacaine) and midazolam, one
of the general anesthetics, can be
used without any problem in a
patient with diffuse cutaneous
mastocytosis according to skin
test results. However, all
precautions should be taken
against the possibility of
anaphylaxis in these patients. In
addition, it is appropriate to
consult again 24 hours before
surgery regarding the use of
prophylactic drugs.

Medical Journal of Western Black Sea

Oner Ozdemir, Talha Dursunoglu,
Fahri Yilmaz

Ozdemir O. , Dursunoglu T, Yilmaz F. Drug Allergy Test
in a Patient with Diffuse Cutaneous Mastocytosis. Med J
West Black Sea

ABSTRACT

Mastocytosis represents a group of diseases characterized by excessive accumulation of mast cells in one or more tissues. It can affect
only the skin or have systemic involvement. It has a low prevalence and the prognosis in children is benign. Patients with pediatric masto-
cytosis often require sedation or anesthesia for diagnostic and therapeutic procedures. Here, we report our experience with anesthesia in
a pediatric patient with diffuse cutaneous mastocytosis undergoing surgical intervention for circumcision. The aim was to determine the risk
of anesthetic drugs to be used for general anesthesia in a patient with diffuse cutaneous mastocytosis. A 5-year-old male patient who was
consulted with anesthesia for circumcision operation and diagnosed with diffuse cutaneous mastocytosis by skin biopsy was not operated
because of the risk of drug allergy and referred to the pediatric allergy and immunology department. Routine hemogram and biochemistry
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laboratory results were within normal limits. Occasional elevation of serum tryptase level was observed. Skin prick test with lidocaine did not
show any significant change compared to the negative control due to dermatographism. However, intradermal tests with lidocaine 1:1 and
1:10 dilutions were negative. For drug allergy provocation test, increasing doses of lidocaine were administered subcutaneously and no re-
action developed. Intradermal tests with midazolam and bupivacaine were also negative. There was no early or late reaction to any of these.
In conclusion, it has been presented in the literature which drugs can be used without any problem according to intradermal test results as in
our case. However, all precautions should be taken against the possibility of anaphylaxis in these patients. Re-consultation 24 hours before
surgery regarding the use of prophylactic drugs is appropriate.

Keywords: Mastocytosis, anesthesia, drug, allergy

GRAFIKSEL OZET

Olgumuzun mesaiji

Amid grubu lokal anesteziklerinin

Mastositoz, bir veya birden fazla
dokuda asirt mast hiicre birikimi ile
karakterize bir grup hastaligi temsil

eder. Amag, diffiiz kutanéz
mastositozlu bir hastada genel
anestezi i¢in kullanilacak anestezik

(lidokain ve bupivakain) ve genel
anesteziklerden biri olan
midazolam ile deri testi uyguladik.

Amid grubu lokal anesteziklerinin
(lidokain ve bupivakain) ve genel
anesteziklerden biri olan
midazolamin deri testi
sonuglarina gore diffiiz kutanoz
mastositozlu bir hastada

ilaglarin riskini belirlemektir.

herhangi bir sorun olmadan
kullanilabilecegini bildiriyoruz.
Ancak bu hastalarda anafilaksi
olasiligina kargi tiim 6nlemler

alinmalidir. Ayrica, profilaktik

ilaglarin kullanimi konusunda
ameliyattan 24 saat 6nce tekrar

danigmak uygundur.

Ozdemir O, Dursunoglu T, Yilmaz F. Yaygin Kutanéz
Mastositozlu Bir Hastada llag Alerjisi Testi. Bati Karadeniz
Tip Dergisi

Oner Ozdemir, Talha Dursunoglu,

Bati Karadeniz Tip Dergisi
Fahri Yiimaz

oz

Mastositoz, bir veya birden fazla dokuda asiri mastosit birikimi ile karakterize bir grup hastaligi temsil eder. Sadece deriyi etkileyebilecegi gibi
sistemik tutulumu da olabilir. DisUk bir prevalansa sahiptir ve ¢cocuklarda prognoz iyi huyludur. Pediatrik mastositozlu hastalar siklikla tanisal
ve terapdtik prosedurler icin sedasyon veya anestezi gerektirir. Burada, stinnet igin cerrahi girisim uygulanacak diffiz kutandz mastositozlu
bir pediatrik hastadaki anestezi deneyimimizi sunmaktayiz. Amag, diffiiz kutan6z mastositozlu bir hastada genel anestezi icin kullanilacak
anestezik ilaglarin riskini belirlemekti. Stinnet operasyonu igin anestezi ile konstilte edilen, cilt biyopsisi ile diffliiz kutandz mastositoz tanisi
konulan 5 yasindaki erkek hasta, ilac alerjisi riski nedeniyle operasyona alinmayarak ¢ocuk alerji ve immunoloji bélimine yoénlendirilmisti.
Rutin hemogram ve biyokimya laboratuvar sonuglari normal sinirlarda bulundu. Hastada zaman zaman serum triptaz dlizeyinin yikseldigi
gorildi. Lidokain ile yapilan deri prick testi, dermatografizm olusmasi nedeniyle negatif kontrole gére anlamli bir degisiklik gdstermedi.
Ancak lidokain 1:1 ve 1:10 diliisyonlari ile intradermal testler negatif bulundu. ilag alerjisi provokasyon testi igin artan dozda lidokain subkutan
uygulandi ve hastada herhangi bir reaksiyon gelismedi. Midazolam ve bupivakain ile yapilan intradermal testler de negatifti. Bunlardan
hicbirine erken veya ge¢ reaksiyon olusmadi. Sonu¢ olarak, olgumuzdaki gibi intradermal test sonuglarina gére hangi ilaclarin sorunsuz
kullanilabilecegi literatiirde sunulmustur. Ancak bu hastalarda anafilaksi gelisme ihtimaline karsi tim énlemler alinmalidir. Ayrica profilaktik
ilaclarin kullanimi ile ilgili olarak ameliyattan 24 saat énce tekrar konsultasyon yapiimasi uygundur.

Anahtar Soézciikler: Mastositoz, anestezi, ilag, alerji

In 2016, the World Health Organization (WHO) divided the
disease into three main clinical variants: cutaneous masto-
cytosis (CM), systemic mastocytosis and locally aggressive
disease known as MC sarcoma (2).

INTRODUCTION

Mastocytosis is a rare disease characterized by abnormal
accumulation of neoplastic mast cells (MC) in places such
as skin, bone marrow, spleen, liver, gastrointestinal tract
and lymph nodes (1).

Diffuse cutaneous mastocytosis (DCM) is a rare form of
cutaneous mastocytosis (CM) usually seen in children and
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less frequently in adults. It is characterized by small licheni-
fied papules with an orange peel appearance due to diffuse
mast cell infiltration over the entire skin. Darier’s sign and
dermatographism are often positive. Pruritus is the most
common symptom (3-5).

Patients with CM often require sedation or general anesthe-
sia for diagnostic and therapeutic procedures. Mast cells,
implicated in anaphylaxis, are high in number in mastocy-
tosis patients, raising concerns about adverse reactions to
drugs that can degranulate mast cells during anesthesia.
The literature data suggests that opioids, muscle relaxants,
analgesics, and volatile anesthetics may stimulate mast
cells. Despite these concerns, the dread of anaphylaxis
should not hinder the utilization of beneficial opioids or mus-
cle relaxants during the perioperative phase, emphasizing
the need for raised awareness of possible mast-cell media-
tor release consequences (4,5).

Here, we aimed to present our clinical experience in a pedi-
atric patient with DCM undergoing surgical intervention for
circumcision before administration of general anesthesia
drugs.

CASE PRESENTATION

A 5-year-old male patient diagnosed with DCM with skin
biopsy in 2019, who was consulted with anesthesia for cir-
cumcision operation last week, was not taken into the op-
eration due to the risk of drug allergy and referred to the
pediatric allergy and immunology department.

The patient was diagnosed with CM four months after birth
and has no other disease. However, the family thought that
he was allergic to many things since the diagnosis. He has
been followed up by us since that month. Again, there is no
family history.

Physical examination revealed that the general condition
and vital signs of the patient was good. On skin examina-
tion, the patient had scars and pigmentations on the trunk,
which were left behind after the bullae had been wounded
and then healed (Figure 1). Respiratory, cardiovascular and
other system examinations were normal.

Blood cell analyses (Hb: 11,6g/dl, leukocyte: 8.600/mm3,
thrombocyte: 213.00/mm?) and biochemistry laboratory re-
sults (urea: 24mg/dl, creatinin: 0.3mg/dl, Na+: 135mEq/L,
K+: 4 mg/dl, AST: 10 U/L, ALT: 29 U/L) were found to be
within normal ranges.

During the active phase of his disease, he has widespread
bullous eruptions (Figure 1) on his body and also elevated
tryptase levels (Tryptase levels 5,32 ng/mL at 2019; 10,35
ng/mL at 2022; 31.7 ng/mL at 2023; normal values <11.4
ng/mL). Serum tryptase level was found to be elevated from
time to time.

Skin prick test with lidocaine did not show significant
change from negative control due to dermatographism oc-
curred. However, intradermal test with lidocaine 1:1 and
1:10 dilutions were found to be negative. Lidocaine was
administered subcutaneously at incremental dose for drug
allergy provocation test and the patient did not develop any
reaction. Intradermal tests with midazolam and bupivacain
were negative as well. No early or late reaction with any of
them occurred. This patient was expected to undergo sur-
gery shortly after our tests, but his family postponed circum-
cision for social reasons unrelated to his disease.

DISCUSSION

Mastocytosis is a rare disorder characterized by an ex-
cessive number of mast cells in tissues and the release of
mast cell mediators. It is more commonly seen in childhood,
and in pediatric cases, over 90% of childhood CM patients
exhibit skin lesions known as urticaria pigmentosa (mac-
ulopapular CM). The other subtypes of CM are DCM and
mastocytoma of skin. Our patient has a subtype of DCM,
confirmed by a skin biopsy.

Mastocytosis can result in flushing, anaphylaxis, or an
anaphylactoid reaction triggered by various factors, such
as anesthesia, trauma, stress, temperature changes, and
drugs. Degranulation of mast cells can lead to itching, ery-
thema, bronchospasm, cardiovascular collapse, and even
death. Individuals with mastocytosis may also experience
gastrointestinal symptoms like diarrhea and abdominal
pain, as well as bone pain, headache, and mild cognitive

Figure 1: Skin findings at the time of active disease of the case.
Multiple tense vesicles and bullae filled with serous fluid and
few large flaccid bullae over the abdomen.
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changes. Overall, mastocytosis is a complex condition with
diverse symptoms that can pose serious health risks (4,5).
Such symptoms can be caused by different triggers, such
as medication. As in our patient, this type of drug can be
general anesthetics. Therefore, in case of suspicion, medi-
cations may need to be tested beforehand.

Perioperative immediate hypersensitivity in patients with
CM can manifest as IgE-mediated hypersensitivity, but it
may go undiagnosed without further investigation. Skin test-
ing should be conducted with all drugs and latex used prior
to the onset of immediate hypersensitivity, based on the
patient’s clinical history. A suggestive clinical history, usu-
ally indicating severe immediate hypersensitivity, coupled
with an increased tryptase concentration compared to the
patient’s baseline level and a positive skin test to one of
the suspected agents, confirms the diagnosis of IgE-medi-
ated hypersensitivity. However, the absence of an elevated
tryptase level does not rule out the diagnosis. On the other
hand, a suggestive clinical history, which may or may not
be severe and may or may not be accompanied by an ele-
vated tryptase level, along with a negative skin test to the
suspected medications, indicates non-IgE mediated hyper-
sensitivity (6,7).

There are many case reports and studies on drug allergy
in patients with CM (8-11). However, there are differences
of opinion and thought between studies. For example, skin
tests are considered important in some studies, but not in
others. We report drug allergy testing in a patient with pedi-
atric DCM using commonly used anesthesia regimens. It
is recommended that patients with mastocytosis awaiting
surgery be evaluated in advance by an allergist who can
discuss appropriate management with the anesthesiolo-
gist and general practitioner before surgery. Routine skin
tests against anesthetic drugs, muscle relaxants or opioids
before general anesthesia are not mandatory but are an
option. However, the test results may be difficult to interpret
as in our patient. In addition, dermatographism may accom-
pany some of these patients, as in our patient. Therefore,
the usual skin prick tests performed in allergy clinics can
give unreliable results (7). Since it is also known that some
drugs can directly degranulate mast cells in vivo, skin tests
(prick or intradermal) may be inadequate to show adverse
reactions to the drug for these reasons (12). Nevertheless,
some authors recommend that intradermal testing be per-
formed before the procedure (13). Skin test applications
performed in our case confirm the literature. When skin
prick test failed, intradermal test and drug provocation test
were performed in our patient.

In a study; 22 cases with CM were anesthetized for 29
diagnostic and surgical procedures. Routine anesthetic
techniques were utilized, the peri-operative courses were
uncomplicated and without severe adverse events (6).

Contrary to adults, the authors found no reports of anes-
thesia-related deaths and several reports of serious anes-
thesia-related complications in cases with CM (8-14). The
experience of 29 general anesthetics in 12 children with
urticaria pigmentosa and 3 with solitary CM was reviewed.
No major complications were encountered and the 4 minor
problems seen were self-limiting. The data from this study
suggest that urticaria pigmentosa or solitary CM patients
are not at increased risk of life-threatening complications
under general anesthesia (15).

Effective teamwork between anesthesiology, pediatric aller-
gy, and surgical teams is crucial in pediatric cases involving
CM. While drug restrictions are usually followed, prophylac-
tic antihistamines and steroids can be administered before
interventions to prevent potential reactions. However, cau-
tion is still exercised to avoid drugs that may trigger hyper-
sensitivity reactions. It is important to note that certain drugs
used during anesthesia may directly or indirectly activate
mast cells. Opioids like codeine, morphine, meperidine, and
pethidine can cause mast cell degranulation while fentanyl,
sufentanil, and remifentanil do not. Histamine release has
been observed with d-tubocurarine, tubocurarine, pancu-
ronium, gallamine, and atracurium. Succinylcholine and
cisatracurium lead to mild histamine release, while vecu-
ronium, rocuronium, and pancuronium activate mast cells
moderately. Atracurium and mivacurium cause strong mast
cell degranulation based on in vitro studies. Despite drug
restrictions, no severe complications have been reported
in pediatric cases of CM (6,16). In a study, detailed tables
summarizing reports of selected anesthetic medications
used for 57 patients with CM undergoing anesthesia, re-
ported side effects, and suggested prophylaxis regimens
are included (17). Ahmad et al. evaluated perioperative
management of 6 patients with CM presenting for gener-
al anesthesia and demonstrated none of the complications
(18).

Propofol and thiopental have been known to cause his-
tamine release, but propofol is considered safe to use in
cases where histamine release is a concern. Ketamine has
a minimal effect on histamine release. Volatile anesthetics
do not cause mast cell degranulation and are safe to use.
Diazepam, a benzodiazepine, has been associated with
anaphylactic reactions (6-8,19). In a particular anesthesia
case, intubation was performed without muscle relaxants
after sevoflurane induction, propofol was administered to
maintain depth, and no complications were observed (14).
Intraoperative anaphylaxis can be the first presenting sign
of mastocytosis. In a study including adult 113 patients with
mastocytosis who used chronic anti-mediator therapy and/
or preoperative prophylactic drugs had an uneventful surgi-
cal course (20). Since the literature data are contradictory
in patients like our case, we think that premedication may
not necessarily be required, but it is useful to be cautious.
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In addition, studies have not reported serious side effects re-
lated to routine medications used during general anesthesia
/ surgery (6,9,12,13). Anesthesia planning for patients with
mastocytosis should prioritize avoiding triggers for media-
tor release and taking precautions for potential anaphylaxis.
Identifying the cause of anaphylaxis is crucial to prevent at-
tacks, and careful premedication should be done to assess
any previous drug reactions and evaluate the risk. Omitting
previous reactions may lead to more severe reactions. Pre-
operative sedation and postoperative analgesia are advised
to reduce anxiety and pain-induced mast cell degranulation.
Detailed records of the procedures should be kept for refer-
ence. Cross-reacting drugs should be avoided if the patient
is known to be sensitive to certain drugs. During anesthesia,
cardiovascular and cutaneous symptoms are more com-
mon than bronchospasm (15-18,20).

In conclusion; the risk of severe systemic reactions after
drugs intake seems to be extremely low and in general
lower in children than in adults (19). We report that amide
group local anesthetics (lidocaine and bupivacaine) and mi-
dazolam, one of the general anesthetics, can be used with-
out any problem in a patient with DCM according to intrader-
mal test results. However, all precautions should be taken
against the possibility of anaphylaxis in these patients. In
addition, it is appropriate to consult again 24 hours before
surgery regarding the use of prophylactic drugs.
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GRAFIKSEL OZET

Larinks’te nadir gortlen bir patoloji

Graniiler hiicreli timor

(GHT) likle boni Grandiler hiicreli timorler iyi
, genellikle benign

huylu, yavas biiyiiyen

bir neoplazidir ve bas-
boyun bdlgesinde,
ozellikle dilde sik goriiliir.
Larinkste goriilme sikhgi
%3-10 olup, ses kisikhgi
en yaygin belirtisidir. Tan
biyopsi ve patolojik
incelemeye dayanlrken,
tedavi genellikle cerrahi
eksizyon ile yapilir ve
diisiik niiks oranlan ile

indirekt laringoskopide sag
vokal kord posterior 1/3 te

lezyonlardir. Posterior vokal
kordda goriilen kuiglik,
diizgiin sinirli lezyonlarda
akla gelmeli ve ayirici tanida
diistiniilmelidir. Uzun dénem
seyirleri belirsizdir, niiks
riski nedeniyle takip
gereklidir.

iligkilidir.

granuler hicreli timor
goérunimu (mavi ok isareti).

Kilig¢ GF, ve ark. Larinks'in grantler
Med J West Black Sea. 2024;8(3)
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Amagc: Granller hicreli tumoér (GHT), vicudun herhangi bir yerinde ortaya ¢ikabilen nadir ve genellikle iyi huylu bir nodilddr. Vakalarin
%50'si bas ve boyun bolgesinde, 6zellikle dilde bulunur, larinkste gérilme orani ise %3-10 arasindadir. En sik gérilen belirti ses kisikhgi
olup, disfaji, otalji, stridor ve hemoptizi de olabilir. Kadinlarda daha sik gérilen bu timér genellikle 30-50 yas arasinda ortaya ¢ikar. Tani,
biyopsi ve klinikopatolojik incelemeye dayanir; cerrahi eksizyon ise ana tedavi yontemidir. Bu ¢alisma, larinkste gortlen bir olguyu glincel
literaturle birlikte sunmay! amaglamaktadir.

Olgu: Otuz sekiz yasinda, bir yildir ses kisikligi ve yutma giicligi ceken kadin hasta klinigimize basvurdu. indirekt laringoskopide sag
vokal kord Uzerinde polipoid, beyaz renkli bir lezyon tespit edildi. Genel anestezi altinda yapilan direkt laringoskopi ile lezyon soguk bicak
yoéntemiyle eksize edildi. Histopatolojik incelemede lezyon grantler hiicreli timér olarak raporlandi. Hastada bir yil boyunca nuks izlenmedi
ve halen takibi devam etmektedir.

Sonug: Granuler hicreli timdrler, genellikle iyi huylu ve yavas buylyen lezyonlardir ve ézellikle posterior vokal korddaki kiiguk, dizgin
sinirli lezyonlarda ayirici tanida distnulmelidir. Nadir géralmeleri nedeniyle uzun dénem seyirleri tam olarak bilinmemekte olup, malignite
riski diistk olsa da niiks agisindan uzun dénem takip dnerilmektedir.

Anahtar Sézciikler: Grandler hicreli timér, larinks, ses kisikligi
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GRAPHICAL ABSTRACT

Granular Cell Tumor (GCT)
is typically a benign
neoplasm and is commonly
seen in the head and neck
region, especially on the
tongue. The incidence in the
Iar¥1nx is between 3-10%,
with hoarseness being the
most common symptom.
Diagnosis is based on
biopsy and pathological

A rare pathology in the larynx

Granular cell tumors are
benign, slow-growing
lesions. They should be
considered in the differential
diagnosis of small, well-
circumscribed lesions seen
on the posterior vocal cord.
The long-term course is
uncertain, and monitoring is

examination, while
treatment typically involves
surgical excision and is
associated with low
recurrence rates.

In indirect laryngoscopy, a
granular cell tumor appearance
is observed on the posterior
one-third of the right vocal cord
(indicated by the blue arrow).

required due to the risk of
recurrence.
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ABSTRACT

Aim: Granular cell tumor (GCT) is a rare, usually benign nodule that can arise anywhere in the body. Approximately 50% of cases are located
in the head and neck region, particularly in the tongue, with a laryngeal occurrence rate of 3-10%. The most common symptom is hoarse-
ness, but dysphagia, otalgia, stridor, and hemoptysis can also be present. This tumor, more common in women, typically appears between
the ages of 30 and 50. Diagnosis is based on biopsy and clinicopathological examination, and surgical excision is the primary treatment
method. This study aims to present a case of laryngeal GCT with a review of current literature.

Case: A 38-year-old woman with a one-year history of hoarseness and difficulty swallowing presented to our clinic. Indirect laryngoscopy
revealed a white, polypoid lesion on the right vocal cord. The lesion was excised using a cold knife method under general anesthesia via
direct laryngoscopy. Histopathological examination confirmed the diagnosis of granular cell tumor. No recurrence was observed during one
year of follow-up, and the patient’s monitoring continues.

Conclusion: Granular cell tumors are typically benign, slow-growing lesions and should be considered in the differential diagnosis of
small, well-defined lesions, especially in the posterior vocal cord. Due to their rarity, the long-term progression of these tumors is not well

understood; however, despite their low malignancy risk, long-term follow-up is recommended to track for recurrence.

Keywords: Granular cell tumor, hoarseness, larynx

Granuler hucreli timér (GHT) nadir gérllen bir neoplazidir.
Grandler hicreli timér genellikle benign soliter nodil olarak
ortaya cikar. Vicudun herhangi bir kismindan kaynaklana-
bilmektedir ve vakalarin %50’si bas ve boyun bélgesinde,
6zellikle de dilde goérulmektedir. Daha az siklikta Ust solu-
num yolu tutulumu s6z konusudur. Ust solunum yolu daha
nadir olarak etkilenir ve vakalarin %10-15'inde ise gastro-
intestinal sistem etkilenir (1).

Larinkste goérilme sikligi %3 -10 dur. En yaygin gérilen
semptom ses kisikhgidir; bazi hastalar disfaji, otalji, stridor
veya hemoptizi de bildirebilir (2). Tumor siklikla 3-5. dekat-
lar arasinda gorulir. Kadinlarda erkeklere gére daha sik
gbralur (3). Bu lezyonun net bir etiyolojisi yoktur. Ancak his-
tokimyasal boyamalara gére néroektedermal kdkenli olabi-

lecegi dlsunllmektedir. Taninin temel adimlari, insizyonel
veya eksizyonel biyopsi ve klinikopatolojik incelemeye da-
yanmaktadir.Birincil tedavi yontemi, diigsik niiks oranlariyla
iliskili olan basit cerrahi eksizyondur (4).

Bu calismamizda klinigimize ses kisikligi ve yutma gucligu
nedeniyle bagvuran, indirekt laringoskopide sag posterior
vokal kord posterior 1/3 ‘te lezyon gérilen ve eksizyon son-
ras! histopatolojik tanisi grandler hiicreli timor olan bir olgu
glncel litearatlr esliginde sunulmustur.

OLGU SUNUMU

Otuz sekiz yasinda kadin hasta ses kisikligi ve yutma guic-
10gU nedeniyle klinigimize bagvurdu. Hastanin sikayetlerinin
bir yildir devam ettigi ¢ aylik anti-reflii tedavisi aldigi ancak
tedaviden fayda gérmedigi 6grenildi. Hastanin yirmi bes pa-
ket yil sigara dykusu vardi.
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Hastaya yapilan indirekt laringoskopide sag vokal kord orta
1/2’ den baglayip posterior 1/3’ e ve rimaya uzanan beyaz
renkli polipoid gériinimde bir lezyon izlendi (Sekil 1). Has-
tanin diger diger KBB fizik muayeneleri dogaldi. Hastaya
genel anestezi altinda direkt laringoskopi yapildi ve lezyon
soguk bicak yontemiyle eksize edildi. Ayirici tanilarda skua-
moz hucreli karsinom, vokal kord nodult diginuldu.

Sekil 1: Sag vokal kord posterior 1/3 te lezyon gérinimu (mavi
ok isareti).

Hastanin lezyonu histopatolojik inceleme sonucu granuler
hicreli timér olarak raporlandi. Histopatolojik inceleme de
Hematoksilen-Eosin (H&E) ile boyanan kesitlerde; non-ke-
ratinize skuamoz epitel altinda tim stromay! kaplayan, ge-
nis eozinofilik granuler sitoplazmali, yuvarlak nukleuslu, bu-
yuk poligonal hiicrelerden olugan timéral olusum gdzlendi
(Sekil 2A,B). Timoér dokusunda immiinhistokimyasal S 100
pozitifligi mevcuttu (Sekil 2C).

Hastanin postoperatif dénem ikinci hafta kontrollinde sika-
yetlerinde azalma oldugu gérilda (Sekil 3). Hasta bir yil bo-
yunca takip edildi ve niks izlenmedi. Hastanin takibi halen
tarafimizca yapilmaktadir.

TARTISMA

Grandler hicreli timér (GHT),1854 yilinda Weber tarafin-
dan ilk kez vicutta tanimlandi (4,5). Daha sonra Abrikossof
1926 yilinda GHT'yi ilk kez larinkste tanimladi (1,2,6). Abri-
kossof timorin cizgili kas miyoblastlarindan kaynaklandigi-
ni 6ne slrerek miyoloblastom olarak adlandirmistir.Bu 6ne-
ri muhtemelen dil timérleri incelenirken cizgili kas gruplari
arasindaki infiltrasyonun kas kokenli oldugu dusunulerek
One sirildd. Daha sonra Lyon ve ark. diiz kas kokenli oldu-

Sekil 2: A) Larinksin graniler hiicreli timérin histopatolojik gériniimi. 100X, Hematoksilen-Eosin (H&E). B) Non-keratinize
skuam@z epitel altinda tlim stromayi kaplayan, genis eozinofilik graniler sitoplazmali, yuvarlak niikleuslu, blyik poligonal
hiicrelerden (mavi ok) olusan timdral olusum. 400X, Hematoksilen-Eosin (H&E). C) Tumdér dokusunda immuinhistokimyasal S100

pozitifligi. 100X
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Sekil 3: Postoperatif ikinci haftada sag vokal kordda
lezyon izlenmedi (mavi ok). Diger laringeal yapilar da dogal
gOrunimdedir.

gunu 6ne strmustir (7). Gunimuizde GHT'nin nérojenik ko-
kenli oldugu (scwann hucreleri ) immunohistokimyasal ca-
lismalar temelinde ortaya konulmustur (6). Graniler hicreli
timorler vucudun cgesitli bdlgelerinde ortaya ¢ikabilen, nadir
ve genellikle iyi huylu timérlerdir (2). En sik 3-6. dekatta
ortaya ¢ikarlar. Ortalama goérilme yasi 34'tir (2,8). Siyahi
irklarda ve kadinlarda gérilme orani daha fazladir (2). Bi-
zim olgumuz da 38 yasinda kadin hastaydi.

Granuler htcreli tumorler genellikle soliterdir ancak tim va-
kalarin %15 inde ¢oklu satellit noduller mevcuttur . Grandler
hucreli timdrlerin yarisi bas boyun bélgesinde gorilir. Bas
boyun bélgesinde dil en sik yerlesim yeridir. Larinskte na-
dirdir ve tiim vakalarin %3-10 u larinkste géralir (8). iginde
larinks timérleri de olan iki blyuk seride GHT bir hastada
tespit edildi. ik seri 501 vaka ikinci seri 657 vakadir (9,10).
Tdm vacuttaki GHT incelendiginde 1499 vakanin 43’0 la-
rinkste gorulmustir (4). Granuler hiicreli timérler larinkste
ortaya ciktiklarinda genellikle vokal kordlarin arka yarisini
tutarlar ancak aritenoid, yalanci kordlar, anterior komis-
siir, subglottik ve postkrikoid bélgeyi tuttugu da bildirilmistir
(1,11). Cocuklarda genellikle vokal kordlarin én 1/3 Ginde ve
subglottik alanda goérulur (1).

En yaygin laringeal semptom ses kisikligidir. Ayrica disfaji,
odinofaji, otolaji, stridor ve hemoptizi de olabilir. Daha bu-
yuk timérler solunum gucligi de yaratabilir (2,11). Bizim
olgumuzda ses kisikhigi ve bogazda takiima hissi ile bas-
vurmustu. Bu timérler asemptomatik de olabilir ve rutin fizik
muayene sirasinda gorilebilirler. Granuler hicreli timérler
blyuk 6lcude sert, sapsiz, kucik (iki santimetreden daha
az) ve saglam mukozayla kapl lezyonlardir (11). Mikrosko-

bik olarak iyi sinirhdir ancak kapsulli degildirler. Histolojik
olarak bol eozinofilik sitoplazmaya sahiptirler. Lizozomlari
temsil ettigi dustintlen; Periyodik asit - Schiff ve Sudan Bla-
ck B ile pozitif boyanan karakteristik grantllere sahiptirler
(8,12). Granduler hiicreler S-100 proteini, néron spesifik eno-
laz, ve Leu 7, CD68(KP-1) yoninden pozitiftirler. Bu da tu-
moriin néroektodermal veya schwann hicrelerinden kdken
aldigini dustindardr (1,12). Vakalarin %50-65'inde keratin
incilerinin olusumuyla birlikte skuamdéz ‘psddoepitelyama-
t6z' hiperplazi gelisimi vardir. Bu skuamdéz hucreli kanserle
karismasina neden olabilir. Bu nedenle timorin granuler
Ozelliklerini ortaya koymak icin yeterince derin biyopsi alin-
maldr (12).

Laringeal GHT ‘lerin malignite orani %0,6 olarak bildirilmisl-
tir (11). Tedavi anlaminda kiglk lezyonlar igin eksizyon ye-
terli olmaktadir. Eksizyon soguk bicak yéntemi veya lazer
yardimi ile yapilabilir (8,12). Daha biylk timérlerde daha
genis cerrahi prosedurler gerekebilir (2,12). Eksizyon son-
rasi niks orani %2-%8 arasindadir (2,4,6,11). Olasi nlks-
leri fark etmek i¢in uzun sureli takip gerekir. Takipleri fizik
muayene ve manyetik rezonans goruntileme (MRG) ile
yapilabilir (6,8).

Granuler hucreli timorler genellikle iyi huylu olan yavas
biytyen lezyonlardir. Ozellikle posterior vokal kordu tutan
diazgun sinirl kiiclk lezyonlarda ayirici tanida akla gelme-
lidir. Uzun dénem seyirleri nadir gérilmeleri sebebiyle tam
olarak bilinmemektedir. Bu nedenle hastalar malignite riski
dusuk olsa da niiks agisindan uzun dénem takip edilmelidir.

Tesekkir
ok.

<
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0z
Amagc: Kanita dayali tip (KDT) uygulamalari, tip fakiltesi 6grencilerine tibbi arastirmalarin tim basamaklari hakkinda farkindalik olusturmayi
amaglamaktadir. Hekim adaylarinin bilimsel bilgi elde etmek amaciyla izleyecegi yollari aktif katiimla 6grenmesini saglar.

Gerec ve Yontemler: KDT uygulamalari, tip fakiltemiz Dénem-3 égrencileri ders programi icinde planlandi. Ogrenciler gruplara ayrildi ve
her grup i¢in danisman 6gretim uUyeleri belirlendi. Kanita dayali tip saatlerinde égrenciler ve danisman hocalar bir araya geldiler. Arastirma
konusu belirlenmesi, etik kurul dosyasi hazirlanmasi, verilerin toplanmasi, verilerin analizi ve yazim ana toplanti konulariydi.

Bulgular: 2023-2024 Egitim ve Ogretim déneminde Dénem-3 &égrencileri 12 sorumlu 6gretim (yesi rehberliginde kanita dayali tip
uygulamalarini gercgeklestirdi. Tim arastirmalar Donem-3 &grencilerinin, sorumlu 6gretim lyelerinin ve dekanlik y6netiminin katildig
oturumlarda s6zli olarak sunuldu. Arastirma yéntemleri ve sonuglar tartisildi.

Sonug: KDT proje uygulamasi, 6grencilerin sonraki yillardaki klinik ders ve stajlari éncesinde elestirel diisiinme ve bilimsel akil ylritme
yetenegi kazanmasi agisindan fayda saglamaktadir.

Anahtar Sozciikler: Kanita dayali tip, tip egitimi, arastirma yontemleri

ABSTRACT

Aim: Evidence-based medicine (EBM) applications aim to raise awareness among medical school students about all stages of medical
research. It enables physician candidates to learn the paths they will follow to obtain scientific knowledge with active participation.

Material and Methods: EBM applications were planned within the curriculum of our medical school Term-3 students. Students were divided
into groups and advisor faculty members were determined for each group. Students and advisor faculty members came together during
evidence-based medicine hours. Determination of research topic, preparation of ethics committee file, collection of data, analysis of data
and writing were the main meeting topics.

Results: During the 2023-2024 Academic Year, Term-3 students carried out evidence-based medicine applications under the guidance of 12
responsible faculty members. All research was presented orally in sessions attended by Term-3 students, responsible faculty members and
the dean's administration. Research methods and results were discussed.

Conclusion: EBM project application provides benefits in terms of students gaining critical thinking and scientific reasoning skills before their
clinical courses and internships in the following years.

Keywords: Evidence-based medicine, medical education, research methods
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Es Zamanh Alinmis Mide ve Duodenum Biyopsilerinin Gastrit ve Duodenit Parametreleri Uzerinden

Karsilastiriimasi
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0z
Amag: Gastrit ve duodenit siklikla karsilasilan gastrointestinal sistem rahatsizliklarindandir. Ozellikle Helicobacter pylori

(H.pylori) gastriti ile toplumda siklikla karsilasiimaktadir. H. pylori, gastrik mukoza epitelinde kolonize olarak duodenit igin ze-
min hazirlayabilir. Calismamizda H.pylori ile mide ve duodenum biyopsi bulgulari arasindaki iliskiyi arastirmak amaglanmistir.

Gerec ve Yéntemler: Zonguldak Biilent Ecevit Universitesi Tip Fakltesi Hastanesi Patoloji Anabilim Dali arsivinde yer alan
Ocak 2023-2 Nisan 2024 tarihleri arasinda degerlendirilerek raporlanmig, ayni hastadan alinmis mide ve duodenum biyopsi
sonuglarinda yer alan H. pylori varligi, gastrit olup olmamasi, duodenit durumu, lenfoid agregat varligi gibi parametrelerin
karsilikli degerlendiriimesi amaclanmistir. Arsiv taramasi yapilarak raporlarda yer alan mide ve duodenum biyopsilerinin
akut ve kronik enflamasyon siddeti, lenfoid agregat varligi, atrofi, intestinal metaplazi, displazi, kript atrofisi ve hiperplazisi,
intraepitelyal lenfosit varhgi karsilastiriimasi yapiimigtir. Raporlarda yer almayan bilgiler i¢in argivden ilgili lamlar ¢ikarilarak
tekrar degerlendirilmistir.

Bulgular: Galismamiza mide ve duodenum biyopsisi bulunan her yas grubundan toplam 187 olgu dahil edilmistir. Mide bi-
yopsisi bulgusu olan 187 olgunun 54’tGnde H. pylori varligi_saptanmistir. Toplam 187 olgu icerisinden 27’sinde Coélyak hastali-
g1 tespit edilmistir. H. pylorisi olan 133 olgunun 80’i kadin 53’0 erkektir. Yas ile H. pylori arasinda iliski saptanamamistir. Mide
biyopsilerinde izlenen aktivasyon, enflamasyon, lenfoid agregat varliginin H. pylori ile iligkisi anlamli bulunmustur. intestinal
metaplazi ve atrofi varligi ile H. pylori arasinda iliski saptanmamistir. 119 kronik gastritli hastanin 21(%38,9)’inde H. pylori
varligi tespit edilmistir. Geri kalan 98(%74,8)’inde ise H. pylori varligina rastlanmamistir. Ayni zamanda c¢alismamizdaki 187
hastanin 7(%3,7)’sinde mide atrofisi varken bunlardan da sadece 2(%3,7)’sinde H. pylori varligi saptanirken mide atrofisi ve
H. pylori arasinda anlamli bir iliski bulunmamistir. Duodenum biyopsilerindeki kript sayisi, lenfosit artisi, villus atrofisi ve kript
hiperplazisi varligi ile H. pylori varligi arasinda ve ¢6lyak hastaligi tanisi almis olgular ile H. pylori varligi arasinda anlamli bir
iliski saptanmamustir. Colyak hastaligi ile H. pylori arasindaki iliskiyi gésteren calismalarda farkl sonuclara ulagiimistir. Bizim
calismamizda 187 hastanin 27’si ¢olyak hastasi olup bunlardan sadece 6’sinda H. pylori varligi saptanmistir.

Sonug: H. pylori gastrit etyolojisinde ve gastrite bagli komplikasyonlarin gelismesinde énemli bir role sahiptir. Ayrica mide
epitel hucrelerinde belirgin kompansatuar proliferasyonun eslik ettigi, tekrarlayan apoptozis sonucu olusan atrofik gastriti
indiklemektedir. Ancak H. pylori ile enfekte tim kisilerde kronik aktif gastrit gelismesine ragmen, neden timunde atrofik
gastrit ve malignite gelismedigi acik degildir. H.pylori gastrik karsinogenez gelisiminde bir basamak olan kronik atrofik gastrit
ve intestinal metaplazinin sebebidir. Calismamizdaki veriler incelendiginde H. pylori ve mide intestinal metaplazi arasinda
anlamli bir iliskiye rastlanmamigtir. Sonug olarak mide ve duodenum biyopsileri arasinda gastrit ve ¢élyak hastaligi bulgular
bakimindan iliski saptanmamistir.

Anahtar Kelimeler: Gastrit, Colyak hastaligi, biyopsi
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Comparison Of Simultaneously Taken Stomach And Duodenum Biopsys In Terms Of Gastritis And Duodenitis

Parameters

Abstract

Aim: Gastritis and duodenitis are frequently encountered gastrointestinal system disorders. Especially H. Pylori gastritis is
frequently encountered in society. H. pylori may predispose to duodenitis by colonizing the gastric mucosal epithelium. Our
study aimed to investigate the relationship between H.pylori and stomach and duodenum biopsy findings.

Materials and Methods: We aimed to evaluate the parameters such as the presence of Helicobacter pylori, presence of
gastritis, duodenitis status, and presence of lymphoid aggregates in the stomach and duodenum biopsy results taken from
the same patient, which were evaluated and reported between January 2023 and April 2024 in the archives of the Depart-
ment of Pathology of the Zonguldak Bulent Ecevit University Medical Faculty Hospital. By scanning the archives, the severity
of acute and chronic inflammation, presence of lymphoid aggregates, atrophy, intestinal metaplasia, dysplasia, crypt atrophy
and hyperplasia, and presence of intraepithelial lymphocytes in the stomach and duodenum biopsies included in the reports
were compared. For information not included in the reports, relevant slides were removed from the archives and re-evaluated.

Results: A total of 187 cases from all age groups who had gastric and duodenal biopsies were included in our study. The
presence of H. pylori was detected in 54 of 187 cases with gastric biopsy findings. Celiac disease was detected in 27 out of
a total of 187 cases. Of the 133 cases with H. pylori, 80 were women and 53 were men. No relationship was found between
age and H. pylori. The association of activation, inflammation, and the presence of lymphoid aggregates observed in gastric
biopsies with H. pylori was found to be significant. No relationship was found between the presence of intestinal metaplasia
and atrophy and H. pylori. We detected the presence of H. pylori in 21 (38.9%) of 119 chronic gastritis patients. We did not
detect the presence of H. pylori in the remaining 98 (74.8%). At the same time, while 7 (3.7%) of the 187 patients in our study
had gastric atrophy, we found the presence of H. pylori in only 2 (3.7%) of them. We did not detect a significant relationship
between gastric atrophy and H. pylori. No significant relationship was found between the number of crypts in duodenum
biopsies, the presence of lymphocyte increase, villus atrophy and crypt hyperplasia, and the presence of H. Pylori. No
relationship was found between cases diagnosed with celiac disease and the presence of H. Pylori. . Studies showing the
relationship between celiac disease and H. pylori have reached different results. In our study, 27 of 187 patients had celiac
disease, and the presence of H. pylori was detected in only 6 of them.

Conclusion: H. pylori has an important role in the etiology of gastritis and the development of gastritis-related complications.
H. pylori induces atrophic gastritis, which occurs as a result of recurrent apoptosis accompanied by marked compensatory
proliferation of gastric epithelial cells. However, although all individuals infected with H. pylori develop chronic active gastritis,
it is not clear why not all develop atrophic gastritis and malignancy. H.pylori is the cause of chronic atrophic gastritis and in-
testinal metaplasia, which are a step in the development of gastric carcinogenesis. When we looked at the data in our study,
we did not detect a significant relationship between H. pylori and gastric intestinal metaplasia. As a result, no relationship
was found between gastritis and celiac disease findings between stomach and duodenal biopsies.

Keywords: Gastritis, Celiac disease, biopsy
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Amagc: Bu calismanin amaci hastaliklarla dnemli derecede iliskili olan p53 (TP53) geninin Turk toplumundaki varyasyonlarini
global degerlerle karsilastirmali olarak incelemektir.

Gerec ve Yontemler: p53 geninin tek nukleotid polimorfizmi tirl varyasyonlarinin global frekans degerleri NCBI Alfa projesi
veri tabanindan elde edilmistir (https://www.ncbi.nlm.nih.gov/snp/docs/gst/alfa/). Ayrica Turk toplumundaki frekans degerleri
Turkiye Genom Projesi Veri Paylasim Portalindan alinmistir (https:/tgd.tuseb.gov.tr/). Global ve Turk varyasyonlarin ortak
olanlari secilmis, digerleri g6z ardi edilmistir. iki veri tabaninda ortak olan 208 tek niikleotid polimorfizmi tiirii varyasyonlarin
frekans degerlerinin dagilimi Wilcoxon isaretli Siralar Testi kullanilarak karsilastiriimistir.

Bulgular: p53 geninin tek nikleotid polimorfizmi tirl varyasyonlarinin global frekans degerleri ile Tirk toplumu frekans
degerleri arasinda istatistiksel olarak anlamli bir fark bulunmamistir (p degeri = 0.6829).

Sonug: Farkl birgok hastalikla iligkili olan p53 geninin belirli varyasyonlarinin frekans degerlerinin Tirk toplumunda Global
degerlerden farkli olmadigi bulunmustur. Fakli tirden genlerin ve varyasyonlarin benzer sekilde karsilastiriimasi hastalikla-
rin genetik etkenlerinin Tlrk toplumuna 6zel olarak incelenmesinde yardimci olacaktir.

Anahtar Kelimeler: Veri tabani incelemesi, genetik varyasyon

Analysis of p53 Variations in Turkish Population

Abstract

Aim: The goal of this study is to examine the variations of the p53 (TP53) gene, which is significantly associated with disea-
ses, in the Turkish population in comparison with global values.

Materials and Methods: Global frequency values of single nucleotide polymorphism type variations of the p53 gene were
obtained from the NCBI Alpha project database (https://www.ncbi.nlm.nih.gov/snp/docs/gsr/alfa/). Additionally, frequency
values in Turkish population were taken from the Turkish Genome Project Data Sharing Portal (https://tgd.tuseb.gov.tr/). The
common variations were selected, the others were ignored. The distribution of frequency values of 208 single nucleotide
polymorphism variations common in the two databases were compared using the Wilcoxon Signed Rank Test.

Results: There was no statistically significant difference between the global frequency values of single nucleotide polymorp-
hism type variations of the p53 gene and the frequency values of the Turkish population (p value = 0.6829).

Conclusion: It has been found that the frequency values of certain variations of the p53 gene, which are associated with
many different diseases, are not different from the global values in the Turkish population. Similar comparison of other genes
and variations will help in the investigation of the genetic factors of diseases for the Turkish population.

Keywords: Database mining, genetic variation

Tip 1 Diyabetli Cocuklarda Hematolojik inflamatuar Parametrelerin Glisemik Kontrol ile iliskisinin
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Amac: Bu calismada Tip-1 diyabet mellituslu (T1DM) ¢ocuklarda hematolojik inflamatuar parametrelerin tani anindaki glive-
nilirligi ve tedavi kontroltindeki etkinliginin glisemik kontrol ile iligkisinin degerlendiriimesi amaglanmistir.

Gerec ve Yéntemler: Zonguldak Biilent Ecevit Universitesi Pediatrik Endokrinoloji Klinigine, Nisan 2021 ve Ocak 2024 tarih-
leri arasinda basvuran Tip 1 diyabet tanili cocuk hastalar ve saglikli kontrol grubu ile yuratildi. Hastalarin tibbi kayitlari ge-
riye donuk incelenerek tani aninda ve tedavinin 1. yilindaki antropometrik dlglimler, tam kan sayimi parametreleri, C-reaktif
protein, glikolize hemoglobin aic diizeyi(HbA1c) kaydedildi. Tam kan sayimi parametrelerinden, Platelet/lenfosit orani (PLR),
Notrofil/lenfosit orani (NLR), Sistemik immuin inflamasyon indeksi (Sll) (platelet x nétrofil/lenfosit), Sistemik inflamasyon
response indeks (SIRI) (nétrofil x monosit / lenfosit) hesaplandi, MPV, Platekrit, PAV duzeyleri kaydedildi. Olgular Amerikan
Diyabet Dernegi ve Uluslararasi Diyabet Federasyonu 6énerileri dogrultusunda, HbA1c diizeylerine gbre 3 gruba ayrilarak
HbA1c<%7,5 olan olgular iyi (grup 1), %7,5-9 olan olgular orta (grup 2) ve >%9 olan olgular kéti metabolik kontrol grubunu
(grup 3) olusturdu. Enfeksiyon, eslik eden otoimmuin veya harici hastalik, T1DM digindaki diyabet tipleri ve sendromik olan
olgular calismadan harig¢ tutuldu. Kontrol grubu, cocuk endokrin poliklinigine boy kisaligi sikayeti ile basvuran ancak spesifik
hastalik tanisi almayan olgulardan olusturuldu.

Bulgular: Calismamiza toplam 80 tip1 DM tanili hasta ve 55 saglikh kontrol dahil edildi. Bagvuru veya kontrol veri eksikligi
nedeniyle 35 olgu ¢alisma disi birakildi. Toplam 45 T1DM tanili olgunun, yas ortalamasi 10.4 (2,4-18) iken, %51.1’i (n:23)
kizdi. Olgularin %57.8’i diyabetik ketoasidoz ile hastaneye basvururken, %30.8 olgu agir DKA ile tani aldi. Saglikh grup
(n:45) ile hasta grup arasindaki degerlendirmede, PLR (p: 0=0,01), NLR (p=0,025), MPV (p=0,025), PCT (p=0,045), SIRI
(p=0,007), Sii (p=0,00001) ve PAN (p=0,005) anlaml degisiklik gbsterdi. Hastalik tanisinda receiver operating characteristic
(ROC) analizinde Sii'nin en degerli parametre oldugu gériildii (AUC:0,94, sensitivite:%91 spesifite:%86). Basvuruda ve birin-
ci yil kontrolde arasinda NLR, PAV, PCT, Sii ve SiRi parametrelerinde kontrolde anlaml sekilde diistik gérliirken; PLR ve
MPV’de farklilik gériilmedi. T1DM olgularin basvuru Hbaic % 11.9+1.9 iken kontrolde % 8.4+2.1 ile orta metabolik kontrol-
deydi. Olgular glisemik kontrol diizeyine gore 3 gruba ayrildiginda,% 44,4 grup 1,%27,8 grup 2, %27,8 grup 3’teydi. Gruplar
arasinda yapilan degerlendirmede, hematolojik indekslerde anlamli farklilik saptanmadi, HbA1c ile korelasyon gézlenmedi.

Sonug: Hematolojik inflamatuar parametreler T1DM tanisinda kullanilabilecek kolay ulasilabilinir, ucuz parametrelerdir. Tip
1 DM hastalik tanisinda tiim parametreler anlamli yiiksek bulunsa da en degerli parametre Sii’dir. Sii> 1612 (izerinde olmasi
hastalik tanisini %91 spesifite %86 sensitivite ile dngdérmektedir. T1DM tedavi ile iyilesmenin degerlendiriimesinde PAV ve
MPV disindaki inflamatuar parametrelerin kullanilabilirken, glisemik kontrol diizeyinin degerlendirmesinde bu parametreler
guvenilir gérinmemektedir. Ayrica Zonguldak ve ¢evresinde Tip 1 DM tanisi ve semptomlarin erken taninmasi igin bdlgesel
egitici calismalara gereksinim bulunmaktadir.

Anahtar Kelimeler: Tip 1 diyabet, sistemik immun inflamasyon indeksi

Evaluation of the Relationship Between Hematological Inflammatory Parameters and Glycemic Control in

Children with Type 1 Diabetes

Abstract

Aim: To evaluate the reliability of hematological inflammatory parameters at the time of diagnosis and their effectiveness in
treatment control in children with Type 1 Diabetes Mellitus (T1DM) in relation to glycemic control.

Material and Methods: The study was conducted with children diagnosed with Type 1 diabetes who presented to the Pedi-
atric Endocrinology Clinic of Zonguldak Bulent Ecevit University between April 2021 and January 2024, along with a healthy
control group. The medical records of the patients were retrospectively reviewed to record anthropometric measurements,
complete blood count parameters, C-reactive protein levels, and glycosylated hemoglobin A1c (HbA1c) levels at the time
of diagnosis and at the first year of treatment. From the complete blood count parameters, the Platelet/Lymphocyte Ratio
(PLR), Neutrophil/Lymphocyte Ratio (NLR), Systemic Immune Inflammation Index (Sll) (platelet x neutrophil/lymphocyte),
and Systemic Inflammation Response Index (SIRI) (neutrophil x monocyte/lymphocyte) were calculated, along with MPV,
Platecrit, and PAV levels recorded. The cases were categorized into three groups according to HbA1c levels, following the
recommendations of the American Diabetes Association and the International Diabetes Federation: those with HbA1c <7.5%
formed a good metabolic control group (Group 1), those with 7.5%-9% formed a moderate control group (Group 2), and tho-
se with >9% formed a poor metabolic control group (Group 3). Patients with infections, associated autoimmune or external
diseases, other types of diabetes besides T1DM, and syndromic cases were excluded from the study. The control group
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consisted of cases that presented to the pediatric endocrinology clinic with complaints of short stature but did not receive a
specific disease diagnosis.

Results: A total of 80 patients with T1DM and 55 healthy controls were included in our study. Due to incomplete data at the
time of admission or control, 35 cases were excluded from the study. The mean age of the 45 cases diagnosed with T1DM
was 10.4 (range: 2.4-18), with 51.1% (n=23) being female. Of the cases, 57.8% presented with diabetic ketoacidosis, while
30.8% were diagnosed with severe DKA. The evaluation between the healthy group (n=45) and the patient group showed
significant changes in PLR (p=0.01), NLR (p=0.025), MPV (p=0.025), PCT (p=0.045), SIRI (p=0.007), SIlI (p=0.00001), and
PAN (p=0.005). In the receiver operating characteristic (ROC) analysis for disease diagnosis, Sll was found to be the most
valuable parameter (AUC=0.94, sensitivity: 91%, specificity: 86%). Between admission and the first-year control, NLR, PAV,
PCT, Sll, and SIRI parameters were significantly lower in control; no difference was observed in PLR and MPV. The initial
HbA1c of TIDM cases was 11.9+1.9, while it was 8.4+2.1 in the control, indicating moderate metabolic control. When cases
were categorized into three groups according to glycemic control levels, 44.4% were in Group 1, 27.8% in Group 2, and
27.8% in Group 3. No significant differences were detected in hematological indices among the groups, and no correlation
was observed with HbA1c.

Conclusion: Hematological inflammatory parameters are easily accessible and inexpensive parameters that can be used
in the diagnosis of TIDM. While all parameters showed significantly high values in the diagnosis of Type 1 DM, the most
valuable parameter was Sll. An SlI value above 1612 predicts the diagnosis of the disease with 91% specificity and 86%
sensitivity. While inflammatory parameters, except for PAV and MPV, can be used in evaluating the improvement of T1DM
treatment, these parameters do not appear to be reliable in assessing glycemic control levels. Additionally, there is a need
for regional educational initiatives to facilitate the early recognition of Type 1 DM diagnoses and symptoms in Zonguldak and
its surroundings.

Keywords: Database mining, genetic variation
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Amagc: Arastirmanin amaci, tip fakuiltesi 6grencilerinin medikal estetik uygulamalari hakkindaki géruslerini degerlendirmektir.

Gerec ve Yontemler: Arastirma kesitsel bir arastirma olup 200 tip fakultesi 6grencisinin katilimiyla gerceklestiriimistir. Kati-
lIimcilarin 28°i dénem 1, 33’G dénem 2, 104°G dénem 3, 19’u dénem 4, 8’i dénem 5 ve 8’i de dénem 6’dir. Veri toplama araci
olarak, 6grencilerin yas, cinsiyet, sinif ve estetik islem yaptirma egilimleri ile ilgili sorularin yer aldigi bir anket kullaniimigtir.
Veriler, anketlerin 6grenciler tarafindan doldurulmasi yoluyla toplanmistir. Toplanan veriler, SPSS programi kullanilarak
analiz edilmistir. Analizlerde, tanimlayici istatistikler (frekans, ylizde) ve gruplar arasindaki farklarin belirlenmesi icin uygun
istatistiksel testler kullaniimigtir.

Bulgular: Katihmcilarin %72.5’i (145 kisi) konuyu ilgi ¢ekici bulurken %27.5’i (55 kisi) konuyla ilgilenmedigini belirtmistir.
Katilimcilarin %66’s1 kadin (132 kisi) ve %34’U erkek (68 kisi)'tir. Yapilan analizlerle konuya ilgi ve cinsiyet arasinda anlamli
farklihk saptanmistir. Katihmcilarin %92’si (184 kisi) daha 6nce hic medikal estetik uygulamasi yaptirmadigini belirtmistir.
Katilimcilarin %46.5’i (93 kisi) ileride medikal estetik yaptirmayi disindigini belirtirken %53.5'i (107 kisi) ileride herhangi
bir medikal estetik uygulamasi yaptirmak istemediklerini belirtmistir. Yapilan analizlerle daha énce medikal estetik uygulama-
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sI yaptirmak ile ileride yaptirmayi dustinmek arasinda anlamli farklilik saptanmistir. Cinsiyet ve medikal estetik uygulamalari
hakkinda bilgi sahibi olma arasinda anlamli farklilik saptanmistir. Daha 6nce medikal estetik uygulamasi yaptirmis olmak ile
medikal estetik uygulamalari hakkinda bilgi sahibi olmak arasinda anlaml farklilik saptanmistir. Medikal estetik uygulamasi
yaptirmak istemek ile medikal estetik uygulamalari hakkinda bilgi sahibi olmak arasinda anlamli farklik saptanmistir. Kati-
limeilarin %99'u (198 kisi) isleme baslamadan énce yaptirmak istedigi uygulama hakkinda bilgi edinmek istedigini belirtmistir.
Katilimcilarin %99’u (198 kisi) islemden sonra herhangi bir sikinti yasadiginda danismanlik almak istedigini belirtmistir. Me-
dikal estetik uygulamasi icin 6nem verilen Olcitler sirasiyla; kalite (%88,5), hijyen (86,5) ve uygunluk (27,5) olarak saptan-
mistir. Katilimceilarin %43’0 (86 kisi) medikal estetik uygulamalarinin yayginlasmasi hakkinda kararsiz kalirken %32’si (64
kisi) olumsuz ve kalan %25’i (50 kisi) olumlu gorus belirtmistir. Katihmcilarin %47,5’i (95 kisi) medikal estetik uygulamalarinin
farkll merkezlerde, cesitli kosullarda yapiliyor olmasi hakkinda olumsuz gorus belirtirken %29’u (58 kisi) kararsiz kalmis ve
kalan %23,5’i (47 kisi) olumlu goérus belirtmistir. Katihmcilarin %91’ (182 kisi) medikal estetik yapma yetkisinin doktorlar di-
sinda bagka kisilerde de olmasi hakkinda (guizellik merkezlerinde galisan estetisyenler, online sertifika almis kisiler vb.) olum-
suz gorus belirtirken %7’si (14 kisi) kararsiz kalmis ve kalan %2 (4 kisi) olumlu goris belirtmistir. Yapilan analizlerle medikal
estetik uygulamasi yaptirmak icin doktoru tercih etmek ile brans farkliligi gézetmek arasinda anlamli farklilik saptanmamistir.

Sonug: Cinsiyetin medikal estetik uygulamalarina ilgi gésterme ve uygulamalar hakkinda bilgi sahibi olma Gzerinde etkili
oldugu gosterilmistir. Daha 6nce medikal estetik uygulamasi yaptirmis kisilerin ileride tekrar islem yaptirmayi dustndugua
gorilmustir. Medikal estetik uygulamasi yaptirmadan énce bilgi sahibi olmak isteyenlerin bu islemden sonra yasanacak bir
sorun durumunda islemi yaptiracaklari merkezden danismanlik almak istedikleri anlasiimistir. Medikal estetik uygulamasi
yaptirmak isteyenlerin uzaklik fark etmeksizin en ¢ok 6nem verdikleri parametrenin kaliteli hizmet oldugu ortaya ¢ikmistir.

Anahtar Kelimeler: Medikal estetik, tip fakiltesi 6grencisi

Evaluating The Views Of Medicine Students On Medical Aesthetic Procedures

Abstract
Aim: The aim of this study is to evaluate the opinions of medical faculty students regarding medical aesthetic applications.

Materials and Methods: This cross-sectional study was conducted with the participation of 200 medical faculty students.
The participants included 28 first-year, 33 second-year, 104 third-year, 19 fourth-year, 8 fifth-year, and 8 sixth-year students.
A questionnaire was used as the data collection tool, which included questions about the students’ age, gender, class, and
tendencies towards undergoing aesthetic procedures. The data was collected through the students’ completion of the qu-
estionnaires. The collected data was analyzed using the SPSS program. Descriptive statistics (frequency, percentage) and
appropriate statistical tests were used to determine differences between groups.

Results: 72.5% of the participants (145 people) found the topic interesting, while 27.5% (55 people) stated that they were
not interested in the topic. 66% of the participants were women (132 people) and 34% were men (68 people).

With the analyses performed, a significant difference was found between interest in the subject and gender deciency.

92% of the participants (184 people) stated that they had never had a medical aesthetic application before. 46.5% of the
participants (93 people) stated that they were considering having medical aesthetics in the future, while 53.5% (107 people)
stated that they did not want to have any medical aesthetics application in the future.

With the analyses performed, a significant difference was found between having a medical aesthetic application before and
thinking about having it done in the future deciency.
With the analyses performed;

A significant difference was found between having knowledge about gender and medical aesthetic deceptions.

A significant difference was found between having previously had a medical aesthetic application and having knowledge
about medical aesthetic applications deceptions.

A significant difference has been found between wanting to have a medical aesthetic application and having knowledge
about medical aesthetic applications deceptions.

99% of the participants (198 people) stated that they wanted to learn about the application they wanted to make before star-
ting the process. 99% of the participants (198 people) stated that they would like to receive counseling if they experienced
any difficulties after the procedure.
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With the analyses performed;

The criteria given importance for the application of medical aesthetics were determined as quality (88.5%), hygiene (86.5)
and compliance (27.5), respectively.

*  While 43% of the participants (86 people) were undecided about the spread of medical aesthetic practices, 32% (64 pe-
ople) expressed a negative opinion and the remaining 25% (50 people) expressed a positive opinion.

47.5% of the participants (95 people) expressed a negative opinion about the fact that medical aesthetic applications are
performed in different centers under various conditions, while 29% (58 people) remained undecided and the remaining
23.5% (47 people) expressed a positive opinion.

91% of the participants (182 people) talked about the fact that other people besides doctors have the authority to perform
medical aesthetics (estheticians working in beauty centers, people who have obtained online certificates, etc.) while exp-
ressing a negative opinion, 7% (14 people) remained undecided and the remaining 2% (4 people) expressed a positive
opinion.

According to the analyses performed, no significant difference was found between choosing a doctor to have a medical aest-
hetic application and observing the branch deciency.

Conclusion: It has been shown that gender has an effect on showing interest in medical aesthetic applications and having
information about the applications. It has been observed that people who have had medical aesthetic applications before are
considering having the procedure again in the future. It has been understood that those who want to be informed before ha-
ving a medical aesthetic application want to get consultancy from the center where they will have the procedure done in case
of a problem after this procedure. It has been revealed that the most important thing for those who want to have a medical
aesthetic application is quality service regardless of the distance.

Keywords: Medical aesthetics, medical faculty student
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0z

Giris: lyi ruh sagligi ve tilkenmislik sendromunun olmamasi, égrenci ve tibbi meslekiyetin gelistirilmesi ve siirdiriilmesi icin
gereklidir. Ruhsal saglk verilerinin epidemiyolojisi, tip 6grencilerinin %20’den fazlasinin psikolojik bozukluklardan muzdarip
oldugunu ve/veya ruh saghgi sorunlari yasadigini géstermektedir. Kisalmis uyku siresi, gunlik fiziksel performansa, biligsel
performansa etki eden ve genel sagligi etkileyen en énemli faktdrlerden birisi olarak kabul edilmektedir ayrica tip 6grencileri
genellikle minimum diizeyde fiziksel aktivite dnerilerini karsilamazlar. Tim bunlar ele alarak fiziksel aktivite, tikenmislik ve
uyku bilesenlerinin tip 6grencilerinin verimliligi icin 6nemli parametreler oldugu distnilmektedir. Bu ¢alismada bu kriterler
arasindaki iligkileri incelemek amaclanmistir.
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Gerec ve Yéntemler: Zonguldak Bilent Ecevit Universitesi 2023-2024 yili Tip Fakiiltesi 6grencilerinde Google Form kulla-
nilarak anket calismasi yapilmistir. Maslach Tiikenmislik Envanteri-Ogrenci Formu (MTE-OF) , Uluslararasi Fiziksel Aktivite
Anketi Kisa formu, Pittsburgh Uyku Kalitesi Indeksi formlari kullaniimigtir.

Bulgular: ZBEU Tip Fakiiltesindeki 202 dgrencide yaptigimiz calismaya gére; Sosyal Faaliyet ve Tilkenmislik arasinda
anlamli bir fark bulunmustur. Verilere gére sosyal faaliyet yapmayan kisilerin tikenmiglik puani yiksektir. Uyku Kalitesi ve
Tukenmiglik arasinda anlamli bir fark bulunmustur. Verilere gére uyku kalitesi kotl olan kisilerin tikenmiglik puanlari da yuk-
sektir Diger bakilan parametrelerde anlamli bir fark bulunamamustir.

Sonug: Onerimiz bu veriler dogrultusunda tip fakiiltesi 6grencilerini sosyal faaliyet yapmaya tesvik ve uyku kalitelerini artir-
maya yOnelik gerekli bilgilendirmelerin yapiimasi gerektigidir.

Anahtar Kelimeler: Tikenmislik, uyku, fiziksel aktivite, verimlilik

The Effect of Sleep Pattern and Physical Activity on Burnout Among Students of Zonguldak Biilent Ecevit

University Faculty of Medicine

Abstract

Aim: Good mental health and the absence of burnout are essential for the development and maintenance of students and
medical professionals. The epidemiology of mental health data shows, that more than 20% of medical students suffer from
psychological disorders and/or experience mental health issues. Shortened sleep duration is recognized as one of the most
important factors affecting daily physical and cognitive performance as well as overall health, also medical students often
don’t meet the recommendations for minimum levels of physical activity. Taking all these into consideration, we think that
physical activity, burnout and sleep components are important parameters for the productivity of medical students. Exami-
ning the relationships between them is the prime target of our research.

Material and Methods: An survey was conducted using Google Forms with the students of the Faculty of Medicine at
Zonguldak Bulent Ecevit University for the academic year 2023-2024. We used Maslach Burnout Inventory-Student Form
(MBI-SF), International Physical Activity Questionnaire Short Form, Pittsburgh Sleep Quality Index Scoring.

Results: According to the study we conducted on students from ZBEU Faculty of Medicine; a significant difference was
found between Social Activity and Burnout. According to the data, individuals who don’t engage in social activities have high
burnout scores. A significant difference was found between Sleep Quality an Burnout. According to the data, individuals with
poor sleep quality also have high burnout scores. No significant differences were found in the other parameters examined.

Conclusion: Our recommendation, based on these data is to encourage medical students to engage in social activites and
to provide necessary information to improve their sleep quality.

Keywords: Burnout, sleep, physical activity, efficiency
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Amagc: Bu calismada video izleme amaciyla sanal gerceklik gdzIigu takmanin ve bilgisayar monitért kullaniminin okuler
yuzey Uzerine etkilerini karsilastirmak amaclanmistir.

Gerec ve Yontemler: Calismaya 28 tip fakiltesi 6grencisi dahil edildi. Katilimcilar, farkli glinlerde bilgisayar ekraninin
veya sanal gerceklik bashginin 30 dakika boyunca stirekli kullanimi igin rastgele segcildi. Katiimcilarin demografik verileri ve
Okiiler Yiizey Hastaligi indeksi (OSDI) anket puanlari elde edildi. Non-invaziv gézyasi kirlma zamani (NIBUT) ve kornea
boyama skoru (Oxford 6élgegine gore) baslangicta ve 30 dakikalik stiresinin hemen ardindan kaydedildi.

Bulgular: Yirmi sekiz katilimcinin (15 kadin, 13 erkek) 28 sag g6zi calismaya dahil edildi. Ortalama OSDI skoru 24,26 +
17,59 idi. Sanal gergeklik gézIigi grubunun ortalama NIBUT’unda 1,2 + 0,8 sn artis olurken, bilgisayar ekrani grubunda 1,9
+ 1,2 sn azalma gozlendi (p=0,012). Gruplarda ne baslangi¢cta ne de maruz kalma siresinin ardindan kornea boyanmasi
g6zlenmedi.

Sonug: Bilgisayar ekrani kullaniminin aksine, sanal gergeklik g6zIugu kullanimi, gézyasi filmini buharlasmaya karsi koruyan
kapali periokuler bir mikro ortam saglayarak NIBUT'ta artisa neden olur.

Anahtar Kelimeler: Sanal gergeklik, kuru goz, okuler ylzey

Evaluation of the Effects of Virtual Reality Glasses on the Ocular Surface

Abstract

Aim: The aim of this study was to compare the effects of wearing virtual reality glasses and using a computer monitor for
video viewing on the ocular surface.

Materials and Methods: Twenty-eight medical school students were enrolled to the study. Participants were randomized to
either 30 minutes of continuous use of a computer display or virtual reality headset on different days. Participants’ demog-
raphic data and the Ocular Surface Disease Index (OSDI) questionnaire scores were obtained. Non-invasive tear break-up
time (NIBUT) and corneal staining score (according to Oxford scale) were recorded at baseline and immediately following
the 30-minute exposure period.

Results: Twenty-eight eyes (right ones) of 28 participants (15 women, 13 men) were included in the study. The mean OSDI
score was 24.26 + 17.59. There was a 1.2 + 0.8 sec increase in the mean NI-BUT of virtual reality headset group while 1.9
+ 1.2 sec decrease was observed in computer screen group (p=0.012). No corneal staining was observed in groups neither
at baseline nor following the exposure period.

Conclusion: In contrast to computer display use, virtual reality headset wear results in an increase of NIBUT by providing a
closed periocular microenvironment which protects tear film against evaporation.

Keywords: Virtual reality, dry eye, ocular surface
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Amac: Bacak agrisi, tip fakiltesi 6grencilerinin karsilasabilecegi bir sorundur. Bu arastirmadaki amacimiz farkli dénemler-

deki tip fakultesi 6grencilerinin bacak agrisini COVIQ-20 skoruna bagli olarak yasam kalitesi ve fiziksel aktivite diizeyinde
degerlendirmektir.

Gerec ve Yontemler: Calisma Zonguldak Biilent Ecevit Universitesi Tip Fakiiltesi’nde Nisan-Temmuz 2024 tarihleri arasin-
da yapiimistir. 216 katilimei (70 erkek, 146 kadin) Uzerinde yuritilen ¢alismada, katiimcilarin bacak agrisi, yasam kalitesi
ve fiziksel aktivite diizeyleri arasindaki iliski arastiriimistir. Calismaya katilmak isteyen, kronik hastaliyi veya bacak sakat-
lg1 gecmisi olmayan tip fakultesi dégrencileri dahil edilmistir. Yas ortalamasi 23.7+2.1 olan katihmcilarin %40.3’40 Dénem
1, %17.1’i Dbnem 2, %13’0 Dénem 3, %10.6’si Donem 4, %12’si Dénem 5 ve %7’si ise Donem 6’dan idi. CIVIQ-20 anketi
ile GLOBAL PHYSICAL ACTIVITY QUESTIONNAIRE (GPAQ) anketi kullaniimistir. Veriler SPSS istatistik programi kulla-
nilarak analiz edilmigtir. Galisma, Zonguldak Bilent Ecevit Universitesi Etik Kurulu tarafindan onaylanmig (E.2024/07) ve
Helsinki Bildirgesi prensiplerine uygun olarak yuratiimastar.

Bulgular: Calismamizda Zonguldak Bilent Ecevit Universitesi Tip Fakiiltesi tim dénem égrencilerinden toplam 216 katilim-
clya 42 soruluk anket uygulandi. CIVIQ-20 skoru ile sorgulanan bacak agrisinin cinsiyet, VKIi, dénem ve fiziksel aktivite(G-
PAQ) ile iliskisi incelendi. Analizler Mann-Whitney U testi ile yapildi. Tip Fakdltesi preklinik ve klinik arasinda sorgulandiginda
preklinik égrencilerinde; kadin cinsiyette erkek cinsiyete gére bacak agrisi skoru daha yiiksek bulundu. VKi ile bacak agrisi
skoru arasinda anlamli bir iliski bulunmadi. MET-dakika skoru ile degerlendirilen GPAQ fiziksel aktivite élcegi ile CIVIQ-20
skoru ile karsilastirildiginda; bacak agrisi skoru ile GPAQ testi arasinda negatif yonli zayif bir iliski bulundu.

Sonug: Yaptigimiz bu calisma, tip fakiltesi 6grencilerindeki bacak agrisini ddnemler arasi karsilastirmak ve fiziksel aktivite
ile iliskisini tespit etmek icin yapilmistir. Calismanin sonucuna goére preklinik-klinik karsilastirmasinda preklinik dénemindeki
tip 6grencilerinde bacak agrisi gériilme sikliginin daha fazla oldugu gérilmustir. Preklinik 6grencilerinin hastaneye gitme-
mesi, amfilerde uzun saatler oturarak egitim gérmesinden kaynakli daha fazla bacak agrisi sikayeti oldugu distndlmustur.
Klinik 6grencilerinin ise hastanelerdeki islerde aktif bir sekilde gérev alip ayni zamanda okul hastane arasinda hareket halin-
de, fiziksel olarak aktif oldugu, buna bagli olarak daha az bacak agrisi yasadigi dusinilmustar.

Anahtar Kelimeler: Tip 6grencileri, bacak agrisi, CIVIQ-20

Comparative Analysis Of Leg Pain Levels in Medical Faculty Students: A Study Based On Civig-20 Score

Abstract

Aim: Leg pain is a common issue that medical school students may encounter. The aim of this study is to evaluate leg pain
among medical students across all years based on CIVIQ-20 scores, in relation to their quality of life and level of physical
activity.

Material and Methods: The study was conducted at Zonguldak Bllent Ecevit University Faculty of Medicine between April
and July 2024. A total of 216 participants (70 male, 146 female) were included in the study, which investigated the relations-
hip between leg pain, quality of life, and physical activity levels. Participants included medical students without a history of
chronic illness or leg injury who volunteered to participate. The mean age of the participants was 23.7+2.1 years. Of these,
40.3% were from Year 1, 17.1% from Year 2, 13% from Year 3, 10.6% from Year 4, 12% from Year 5, and 7% from Year 6.
The CIVIQ-20 questionnaire and the GLOBAL PHYSICAL ACTIVITY QUESTIONNAIRE (GPAQ) were utilized. Data were
analyzed using the SPSS statistical program. The study was approved by the Zonguldak Bilent Ecevit University Ethics
Committee (Approval No. E.2024/07) and conducted in accordance with the principles of the Helsinki Declaration.

Results: In our study, a survey comprising 42 questions was administered to a total of 216 participants from all terms of
Zonguldak Biilent Ecevit University Faculty of Medicine. The relationship between leg pain queried by CIVIQ-20 score and
gender, BMI, term, and physical activity (GPAQ) was examined. Analyses were conducted using the Mann-Whitney U test.
When investigated between preclinical and clinical stages of medical school, higher leg pain scores were found in female
compared to male preclinical students. No significant relationship was observed between BMI and leg pain score. When
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compared with CIVIQ-20 score, the GPAQ physical activity scale evaluated by MET-minute score showed a weak negative
correlation with leg pain score.

Conclusion: This study was conducted to compare leg pain in medical school students between years and to determine
its relationship with physical activity. According to the results of the study, in the preclinical-clinical comparison, the frequ-
ency of leg pain was found to be higher in medical students in the preclinical period. It was thought that preclinical students
complained more about leg pain due to not going to the hospital and studying in lecture halls for long hours. It was thought
that clinical students actively took part in hospital work and were physically active, moving between school and hospital, and
therefore experienced less leg pain.

Keywords: Medical students, leg pain, CIVIQ-20
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Amagc: Saglk hizmetlerine erisimdeki dijital devrim, internetin sagladigi sinirsiz bilgiye erisim imkaniyla birlikte, siberkondri
olarak adlandirilan yeni bir saglhk endisesi tiriniin ortaya ¢cikmasina neden olmustur. Siberkondrinin acil servis yogunluguna
olan etkisi, saglik sistemlerinin strdurdlebilirligi acisindan énemli bir sorun teskil etmektedir. Bu ¢alisma acil servise gelen

hastalarin siberkondri ciddiyet élcegine gore degerlendiriimesiyle, siberkondrinin acil servis basvurusuna olan etkisini deger-
lendirmeyi amaclamigtir.

Gerec ve Yontemler: Bu arastirmaya 1 Subat-30 Nisan 20224 tarihleri arasinda Zonguldak Bllent Ecevit Hastanesi Tip
Fakdltesi Hastanesi acil servislerine basvuran 18-88 yas arasi 1000 hasta dahil edilmistir. Anket verileri, katilimcilarin de-
mografik bilgileri, saglikla ilgili internet arama davraniglari ve acil servise bagvuru nedenlerini icermektedir. Anket formu ile
birlikte Siberkondri Siddet Olgeginin Kisa Formu (CSS-12) kullaniimistir. istatistiksel degerlendirme SPSS (Versiyon 29.0)
programi kullanilarak yapildi. Siberkondri dzeyleri ile acil servis bagvuru sikliklari arasindaki iligkiyi belirlemek icin korelas-
yon ve regresyon analizleri yapiimistir. Arastirma, etik kurul onayi almis ve katilimcilarin bilgileri gizli tutulmustur.

Bulgular: Arastirmaya katilanlarin  %52,6si kadin, %47,4’i erkek olup yas ortalamasi 35,26’di. Katilimcilarin siberkondri
ciddiyet 6lcegi puan ortalamasi 28,57’idi. Yas ile puan arasinda negatif yonlu, zayif bir iliski bulunmustur (p<0.001). Erkek ve
kadinlarin puan ortalamalari arasindaki fark anlamli bulunmustur (p=0.002).Toplam puan bakimindan egitim dlzeyleri ara-
sindaki fark anlamli bulunmus (p<0.001). Toplam puan bakimindan basvuru sayilari arasindaki fark anlamli bulunmamistir
(p=0.232) Toplam puan bakimindan basvuru saatleri arasindaki fark anlaml bulunmamistir (p=0.352) .

Sonug: Bu calismada égrencilerin siberkondri puanlari ile basgvuru sikhginin artmadigini fakat yasla siberkondrinin azaldigini
gbézlemlenmistir. Yas, cinsiyet, egitim dlzeyi, yerlesim yeri, hastaneye ulasim kolayhgi, medeni durum, basvuru sayisi ve
saatleri gibi ¢esitli demografik ve sosyo-ekonomik faktérler, siberkondri semptomlarinin yogunlugunu ve acil servise basvuru
nedenlerini etkilemektedir. Bu bulgular, diger siberkondri calismalari ile tutarlihk géstermekte ve saghk hizmetlerinin planlan-
masinda dikkate alinmasi gereken énemli faktdrler icinde degerlendirilmelidir.

Anahtar kelimeler: Acil servis yogunlugu, siberkondri, egitim
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Evaluation Of The Effect Of Cyberchondria On Emergency Service Overcrownding

Abstract

Aim: The digital revolution in access to healthcare, together with the unlimited access to information provided by the internet,
has led to the emergence of a new type of health anxiety called cyberchondria. The impact of cyberchondria on emergency
department density poses a significant problem for the sustainability of healthcare systems. This study aimed to evaluate
the impact of the emergency service admission by evaluating it according to the cyberchondria severity scale to the patients
coming to the Emergency Department.

Material and Methods: This study included 1000 patients aged 18-88 who applied to the emergency services of Zonguldak
Bulent Ecevit Hospital Faculty of Medicine Hospital between 1 February and 30 April 2022. Survey data included participants’
demographic information, health-related internet search behavior, and reasons for visiting the emergency room. The Short
Form of the Cyberchondria Severity Scale (CSS-12) was used together with the survey form. Statistical evaluation was
made using SPSS (Version 29.0) program. Correlation and regression analyzes were performed to determine the relations-
hip between cyberchondria levels and frequency of emergency department visits. The research received ethics committee
approval and participants’ information was kept confidential.

Results: 52.6% of the participants in the study were women, 47.4% were men, and the average age was 35.26. The average
cyberchondria scale score of the participants was 28.57. A weak negative relationship was found between age and score
(p<0.001). The difference between the mean scores of men and women was found to be significant (p=0.002). The difference
between education levels in terms of total score was found to be significant (p<0.001). The difference between the number
of applications in terms of total score was not found to be significant (p=0.232) The difference between application hours in
terms of total score was not found to be significant (p=0.352).

Conclusion: In this study, we observed that the frequency of admission did not increase with the students’ cyberchondria
scores, but cyberchondria decreased with age. Various demographic and socio-economic factors such as age, gender, edu-
cation level, place of residence, ease of transportation to the hospital, marital status, number and hours of admission affect
the intensity of cyberchondria symptoms and the reasons for applying to the emergency room. These findings are consistent
with other cyberchondria studies and should be considered among the important factors that should be taken into account
in the planning of health services.

Keywords: Emergency department density, cyberchondria, education
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Amag: Geng yetiskinler ergenlikten yetiskinlige girerken bagimli cocuklardan bagimsiz bireysel yetiskinlige gecmeye caligir-
lar ve sosyal, kiiltiirel ve fiziksel cevrelerinden etkilenirler. Bu dénemde bireyler kendi kararlarini almaya baslarlar. ilaglarin
uygunsuz kullanimi klinikte siklikla karsilasilan durumlardan biridir. Bas agrisi ve kas-iskelet sistemi agrisi en sik karsilasilan

agrilar olmakla birlikte agri kesici ilaglar toplum genelinde en sik kullanilan ilaglardandir. Bu ¢calismada geng erigkinlerde
analjezik ilag kullanim diizeylerini belirlemek ve geng eriskinlerin saglik hakkindaki tutumlarinin arastiriimasi amaglanmistir.
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Gerec ve Yontemler: Bu ¢alisma 10/05/2024 ile 25/06/2024 tarihleri arasinda 395 katimci ile yapiimistir. Kisilerin yas, cin-
siyet, beden-kitle endeksi, egitim durumu, meslek ve yasanilan il bilgileri kaydedilmis, receteli — recetesiz agr kesici kullanma
durumlari sorgulanmistir. Standart bir élcek kullaniimamistir. Sorular literatiir taramasi sonunda belirlenerek 18-25 yas arasi
kisiler calismaya dahil edilmistir. Romatizmal hastalik gibi strekli non-steroidal antitinflamatuar ila¢ kullanimini gerektiren
hastaliga sahip olanlar, saglik kurumunda calisanlar (doktor, eczaci, hemsire), tip fakiltesi 4.-5.-6. sinif 6grencisi olanlar ve
hemsirelik bolima 3.- 4. sinif 6grencisi olanlar calismaya dahil edilmemisgtir.

Bulgular: Katilimcilarin %71.89°u kadin, %28.11’i erkekti. Yas ortalamalari kadinlar icin 21,55 erkekler icin 21.87 olarak
bulundu. Katihmcilarin %48.86’s! (i¢ bilylik sehirde yasamaktaydi. Katilimcilarin %81.01’i Giniversite 8grencisiydi.“llacin son
kullanma tarihine baktiniz mi?” sorusuna evet cevabi verenler %71.64, “ilaci kullanmadan énce prospektisiine baktiniz
mi?” sorusuna evet cevabi verenler %57.97 idi. Regeteli ilaclarin kullaniminda énerilen doz ve sureye katilimcilarin yaklasik
1/3’Undn uymadigini saptanmigtir. Recetesiz ila¢ kullaniminda ise ila¢ sec¢iminin bireysel karar ile yapildigini géralmastur.
Yakinlarina ilag tavsiye verenlerin oranini %60,5 ve sonradan kullanmak icin analjezik ila¢ alma oranini %73,16 bulunmustur.

Sonug: Sagligimiz hakkinda sorumluluk almaya basladigimiz geng eriskinlik ddneminde kisilere saglik okur-yazarhigi hak-
kinda bilgi veriimesinin gerekliligi ve 6nemi ortaya konmustur. Geng eriskinlerin egitimi, toplumun saglikla ilgili hizmetlerden
en yararli ve en Ust dizeyde yararlanmasi i¢in 6nemlidir. Toplumda saglikla ilgili bilgi diizeyinin artiriimasina yonelik olarak
yapilacak midahaleler icin genc erigkinlik dénemi altin zaman olarak gértulmektedir.

Anahtar Kelimeler: Geng eriskin, analjezik ilag, uygunsuz ila¢ kullanimi

Investigation Of Analgesic Drug Use in Young Adults

Abstract

Aim: As young adults enter adulthood from adolescence, they try to transition from dependent children to independent indi-
vidual adulthood and are influenced by their social, cultural and physical environment. During this period, individuals begin to
make their own decisions. Inappropriate use of drugs is one of the situations frequently encountered in the clinic. Headache
and musculoskeletal pain are the most common pains, pain medications are among the most commonly used medications
in the society. This study aimed to determine the levels of analgesic drug use in young adults and to investigate the attitudes
of young adults towards health.

Material and Methods: Our study was conducted with 395 participants between 10/05/2024 and 25/06/2024. Information
about the age, gender, body-mass index, educational status, occupation and lived province of the persons was recorded.
Their status of using prescription and over-the counter analgesic was questioned. No standard scale was used. The questi-
ons were determined at the end of the literature review. People between the ages of 18 and 25 were included in the study.
Those who have a disease that requires constant use of non-steroidal anti-inflammatory drugs, such as rheumatic disease,
those who work in a medical institution ( doctor, pharmacist, nurse) ,faculty of medicine 4.-5.-6. those who are class students
and nursing department 3.- 4. those who were grade students were not included in the study.

Results: 71.89% of the participants were women and 28.11% were men. The average age was found to be 21.55 for women
and 21.87 for men. 48.86% of the participants lived in metropolitan cities. 81.01% of the participants were university students.
“Have you checked the expiration date of the medication?” those who answered yes to the question were 71.64%." Did you
look at the prospectus before using the drug?” those who answered yes to the question were 57.97%. We found that about
1/3 of the participants did not comply with the recommended dose and duration of prescription medication use. In the use of
over-the-counter medicines, we found that the choice of medicines is made by individual decision. We found that the propor-
tion of those who recommended medication to their relatives was 60.5% and the proportion who took analgesic medication
for later use was 73.16%.

Conclusion: During the young adulthood period when we started to take responsibility for our health, we determined the
necessity and importance of providing information about health literacy to people. The education of young adults is impor-
tant for society to benefit from health-related services at the most useful and highest level. We consider the period of young
adulthood as a golden time for interventions to be made in order to increase the level of health-related knowledge in society.

Keywords: Young adult, analgesic medication, inappropriate drug use
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Zonguldak Biilent Ecevit Universitesi Hastanesi Cocuk Kardiyolojisi Polikliniginde Ekokardiyografik

Degerlendirme ile Mitral Kapak Yetersizligi Tespit Edilen Hastalarin Retrospektif Olarak Degerlendirilmesi
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Amac: Bu calismada ekokardiyografik degerlendirme ile mitral kapak yetersizligi tespit edilen hastalarin demografik yapilari,
sikayet, fizik muayene bulgulari ve takipte mitral kapak yetersizligindeki degisimin ortaya konmasi amaglanmistir.

Gerec ve Yéntemler: Bu calismaya Ocak 2021-Ocak 2024 tarihleri arasinda Zonguldak Biilent Ecevit Universitesi Tip
Fakultesi Hastanesi Cocuk Kardiyoloji poliklinigine bagvuran 0-18 yas arasi ¢ocuk hastalar dahil edilmistir. Calisma icin
kullanilacak veriler, ekokardiyografik degerlendirme ile mitral kapak yetersizligi saptanan hastalarin, dosya kayit sisteminde
retrospektif olarak incelenmesiyle tespit edilmistir. Hastalarin demografik verileri, bagvuru sikayetleri, fizik muayene bulgulari,
elektrokardiyografi, ekokardiyografi ve laboratuvar bulgular kayit edilmistir. ilk bagvuru sonrasinda belirli stirelerde kontrole
cagrilan hastalarda mitral kapak patolojilerindeki degisimler izlenmisgtir.

Bulgular: 572 hastanin 337’si (%58.9) kiz olup ortalama yas 128+ 64 ay idi. Hastalarin 195’i (%34) sikayet belirtmedi. G-
gus agrisi en sik ifade edilen sikayet olup 91 hastada (%15.9) saptanmistir. Fizik muayenede 38 (%6.6) hastada Gftrim, U¢
(%0.5) hastada kalp yetmezligi bulgulari, bir hastada artrit (%0.17) saptanmistir. Hastalarin ilk bagvuru transtorasik ekokar-
diyografilerinde mitral kapak yetersizligi hafif 535 (%93.5) orta 33 (%5.7) agir 4 (%0.7) hastada tespit edilmistir. Hastalarin
291’1 (%50.8) ilk basvuru sonrasi tekrar poliklinige kontrole gelmedigi gorilmuistir. Hastalar ortalama 3.2 + 5.1 ay izlendiler.
Takipte hafif mitral kapak yetersizligi saptanan hastalarin %31’i diizelirken, %7,1’inde yetersizlikte artis saptanmistir.

Sonug: Transtorasik ekokardiyografi mitral kapagin degerlendiriimesinde tani degeri yliksek oldugu gibi non-invaziv bir yon-
temdir. Transtorasik ekokardiyografi ile mitral kapak patolojisi saptanan hastalarin takip edilmesi kapakta ileride gelisebilecek
olumsuzluklarin erken tedavisi agisindan dnemlidir.

Anahtar Kelimeler: Mitral kapak yetersizligi, transtorasik ekokardiyografi, cocuk

Retrospective Evaluation of Patients with Mitral Valve Insufficiency Detected by Echocardiographic Evaluation

in the Pediatric Cardiology Clinic of Zonguldak Bulent Ecevit University Hospital

Abstract

Aim: This study was conducted to determine the demographic characteristics, complaints, physical examination findings and
changes in mitral valve insufficiency during follow-up of patients with mitral valve insufficiency detected by echocardiographic
evaluation.

Materials and Methods: This study was conducted between January 2021 and January 2024 at the Pediatric Cardiology
Clinic of Zonguldak Bllent Ecevit University Medical Faculty Hospital. Among the pediatric patients aged 0-18 who presented
to the clinic, those diagnosed with mitral valve insufficiency through echocardiographic evaluation were identified through a
retrospective review of the file records system. The patients’ demographic data, presenting complaints, physical examination
findings, electrocardiography, echocardiography, and laboratory results were recorded. Changes in mitral valve pathologies
were monitored in patients who were called for follow-up at specified intervals after their initial visit.
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Results: Out of 572 patients, 337 (58.9%) were female with an average age of 128 + 64 months. Among the patients, 195
(34%) did not report any complaints. Chest pain was the most commonly reported symptom, found in 91 patients (15.9%).
Physical examination revealed a murmur in 38 patients (6.6%), signs of heart failure in 3 patients (0.5%), and arthritis in 1
patient (0.17%). On initial transthoracic echocardiograms, mitral valve insufficiency was detected as mild in 535 patients
(93.5%), moderate in 33 patients (5.7%), and severe in 4 patients (0.7%). Following their initial visit, 291 patients (50.8%)
did not return for follow-up at the clinic. Patients were followed up for an average of 3.2 + 5.1 months. Among those with mild
mitral valve insufficiency at follow-up, 31% showed improvement, while 7.1% had worsening of the insufficiency.

Conclusion: Transthoracic echocardiography is a highly diagnostic and non-invasive method for evaluating the mitral valve.
Monitoring patients with mitral valve pathology detected via transthoracic echocardiography is crucial for the early treatment
of potential future complications of the valve.

Keywords: Mitral valve insufficiency, transthoracic echocardiography, children
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Amag: Koroner mikrovaskuler fonksiyon bozuklugu ve buna bagli olarak koroner yavas akim énemli él¢lide artan kardiyo-
vaskuler risklerle iligkilidir. Bu nedenle koroner anjiyografi yapilan hastalarda koroner yavas akim acisindan yuksek riskli
hastalar tespit edip tedavi stratejileri gelistiriimesinde risk belirteclerinin belirlenmesi 6nem tasimaktadir. Biz bu calismada
stabil anjina pektoris tanisiyla koroner anjiografi yapilan ve normal koroner arter bulunan hastalarda koroner yavas akimla
ABO kan gruplari arasindaki iliskiyi arastirmayi amacladik.

Gerec ve Yontemler: Zonguldak Biilent Ecevit Universitesi Saglik, Uygulama ve Arastirma Merkezi’ne Ocak 2023 ile Ocak
2024 tarihleri arasinda stabil anjina pektoris tanisiyla koroner anjiyografi yapilan 203 hasta retrospektif olarak alinmigtir.
Hastalar yavas akim ve normal akim gézlenen olarak 2 gruba ayriimigtir.

Bulgular: Cok degiskenli analiz, stabil anjina pektoris ile bagvuran koroner anjiyografi yapilan ve koroner arterleri normal
olan hastalarda A kan grubunun, koroner yavas akisin bagimsiz bir belirleyicisi olarak pozitif iligkili oldugunu belirlemesine
ragmen 0 kan grubunun ters iligkili oldugunu géstermistir. (sirasiyla, OR: 2,226; 95% Cl:1,067-4,646; p=0.033, OR=0,836;
%95CI|=0,451-0,957; p=0,042). Hastalar A kan grubu ve Non-A grubu olanlar olarak ayirdigimizda da koroner yavas akim A
kan grubunda anlamli olarak daha yuksek izlenmistir (p=0,038).

Sonug: Bu calisma stabil anjina pektoris tanisi alip koroner anjiografi yapilan ve normal koroner arter saptanan hastalarda
koroner yavas akim ile ABO kan gruplari arasinda iliski oldugunu géstermistir.

Anahtar Kelimeler: ABO kan grubu, stabil anjina pektoris, yavas akim.
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ABO Blood Groups as Predictors of Coronary Slow Flow in Patients with Stable Angina Pectoris Who Underwent

Angiography and Observed Normal Coronary Arteries
Abstract

Aim: Coronary microvascular dysfunction and coronary slow flow are associated with significantly increased cardiovascular
risk. Therefore, it is important to determine risk markers in patients undergoing coronary angiography to identify high-risk
patients in terms of coronary slow flow and to develop treatment strategies. In this study, we aimed to investigate the relati-
onship between coronary slow flow and ABO blood groups in patients with stable angina pectoris who underwent coronary
angiography and had normal coronary arteries.

Materials and Methods: A total of 203 patients who underwent coronary angiography for stable angina pectoris between
January 2024 and January 2023 at Zonguldak Bulent Ecevit University Health, Practice and Research Centre were retrospe-
ctively included. Patients were divided into 2 groups as slow flow and normal flow.

Results: Multivariate analysis showed that in patients with stable angina pectoris who underwent coronary angiography and
had normal coronary arteries, blood group A was positively associated as an independent predictor of coronary slow flow,
whereas blood group 0 was inversely associated (OR: 2.226; 95% CI: 1.067-4.646; p=0.033, OR=0.836; 95%CI=0.451-
0.957; p=0.042). When we divided the patients into blood group A and non-A group, coronary slow flow was significantly
higher in blood group A (p=0.038).

Conclusion: This study demonstrated an association between coronary slow flow and ABO blood groups in patients with
stable angina pectoris undergoing coronary angiography and normal coronary arteries.

Keywords: ABO blood group, stable angina pectoris, slow flow
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Amac: Bu calismada ebeveynlerin tamamlayici (ek gida) bebek beslenmesi ile ilgili bilgi diizeylerinin dlctlmesi, ebeveyn
egitimi, ebeveyn yasi ve ¢cocuk beslenme aligskanliklarinin degerlendirilmesi amaclanmistir.

Gerec ve Yontemler: Calismamiz Biilent Ecevit Universitesi Tip Fakiiltesi cocuk polikliniklerine basvuran 6-24 ay bebegi
olan ebeveynler arasinda yapilmistir. Calismamizi kabul edenlere yuz yiize veya internet yoluyla anket ulastiriimis ve anket
verilerimiz SPSS programi ile degerlendirilmistir.

Bulgular: Anketi %88,9 (n=88) anne, %11,1 (n=11) baba olmak Uzere 99 ebeveyn tarafindan doldurulmustur. 18 yas alti
ebeveyne rastlanmamistir. Ebeveynlerin %91,9’u (n=91) ilk besin olarak anne sitl, %8,1 i (n=8) ise formll sut (mama) ver-
digi belirlenmistir. ilk 6 ay sadece anne siitii alanlar %62,6 (n=62) idi. 6-12 ay arasi emzirme devamliigi %54,3 (n=19) iken
13-24 ay arasinda %29,7 (n=19) ye dustuga goértlmustir. Tamamlayici beslenmeye baglayanlarin %35,4° 0 6. ayinin altinda,
%37,4° 0 6. ayda ve %27,3" 0 7. ayindan sonra baslamis oldugu belirtiimistir. Tamamlayici beslenmeye %46,5 saglik gorevlisi,
%46,5 kendi karari, %15,2 aile buyukleri, %30 internet dnerisi ile baslamisti. Beslenme ydntemi olarak geleneksel yontemi
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%76,8'i, bebek liderliginde beslenmeyi (BLW) %16,2’si ve bebek liderliginde kati besinlere gegisi (BLISS) ise %7,1 oraninda
aile tercih etmisti. Yeni bir besinle cocugunu 3-5 giin ara ile tanistiranlar %50,5 oraninda idi. Aile icin yapilan yemegi yiyenler
6-12 ay arasi ¢ocuklarda %62,9 (n=22), 13-24 ay arasinda ise %95,3(n=61) idi. Toplamda %83,8 i aile yemeklerinden ver-
mekteydi. Hazir gida kullanimi %61,6 (n= 61) idi. Abur cubur gida kullananlar %57,6 (n=57) idi. Anne egitim durumuna goére
abur cubur ve hazir gida kullanma agisindan anlamli bir fark bulunmamistir (sirasiyla p= 0,232, p=0,223).

Sonug: Anneler dogumdan itibaren ilk 6 ay sadece anne siti vermesi konusunda tesvik edilmelidir. Anne suti ve emzirme
konusundaki egitimlerin yaninda tamamlayici beslenme konusundaki egitimlerin de yayginlastiriimasi, ézellikle bu egitimleri
verecek kisilerin saglik personellerinin olmasi énerilir. Tamamlayici beslenmenin sirdurdlebilir olmasi igin evde hazirlanan
yiyeceklerin tercih edilmesi dnerilmektedir.

Anahtar Kelimeler: Tamamlayici beslenme, anne situ, ebeveyn

Evaluation of Parents' Knowledge Levels on Complementary Feeding

Abstract

Aim: The aim of this study is to measure the knowledge levels of parents regarding complementary (solid food) infant feeding,
to evaluate parental education, parental age, and children’s eating habits.

Material and Methods: Our study was conducted among parents of 6-24 month-old babies who visited the pediatric out-
patient clinics of Bulent Ecevit University Faculty of Medicine. A questionnaire was administered to those who agreed to
participate, either face-to-face or via the internet. The survey data were evaluated using the SPSS program.

Results: A total of 99 parents completed the questionnaire, 88.9% (n=88) of whom were mothers and 11.1% (n=11) were
fathers. There were no parents under the age of 18. As the first food, 91.9% (n=91) of the parents gave breast milk, and
8.1% (n=8) gave formula milk. 62.6% (n=62) of the babies received only breast milk for the first 6 months. The continuity of
breastfeeding was 54.3% (n=19) between 6-12 months and decreased to 29.7% (n=19) between 13-24 months. Of those
who started complementary feeding, 35.4% started before 6 months, 37.4% started at 6 months, and 27.3% started after 7
months. Complementary feeding was initiated based on the advice of health personnel by 46.5%, on their own decision by
46.5%, based on the advice of family elders by 15.2%, and based on the internet advice by 3%. The traditional feeding met-
hod was preferred by 76.8%, baby-led weaning (BLW) by 16.2%, and baby-led Introduction to solids (BLISS) by 7.1% of the
families. 50.5% of the families introduced a new food to their child every 3-5 days. Among children aged 6-12 months, 62.9%
(n=22) ate the food prepared for the family, and this increased to 95.3% (n=61) among those aged 13-24 months. In total,
83.8% fed their children family meals. Ready-made food usage was 61.6% (n=61). The rate of using junk food was 57.6%
(n=57). There was no significant difference in the use of junk food and ready-made food based on the mother’s education
level (p=0.232 and p=0.223, respectively).

Conclusion: Mothers should be encouraged to exclusively breastfeed for the first 6 months from birth. In addition to educa-
tion on breast milk and breastfeeding, it is recommended that education on complementary feeding should also be widespre-
ad, and that healthcare personnel should be the ones providing this education. In order for complementary feeding to be
sustainable, it is recommended to prefer foods prepared at home.

Keywords: Complementary feeding, breast milk, parent
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