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YAZARLARA ACIKLAMA

Dergi Harran Universitesi Tip Fakiiltesi'nin yayin organidir. Dergimize yazi hazirlarken Iitfen asagidaki
aciklamalari okuyunuz. Harran Universitesi Tip Fakiiltesi Dergisi tip bilimine ve akademik galismalara katkisi
olan, klinik ve deneysel galismalari, editére mektuplar, klinik olgu bildirimlerini, teknik ve egitici davetli
derlemeleri, tip konusundaki son gelismeler ile orijinal géruntileri, gérintult hastalik tanimlama sorularini ve
editdére mektuplari yayinlar. Makale dederlendirme ve yayin surecinde yazarlardan herhangi bir Ucret talep
edilmemektedir.

Yayina kabul edilme, en az iki hakem ve editoryal komite karari ile alinir. Yayina kabul edilen yazilarin her
turld yayin hakki dergiye aittir. Bu hak 6zel diizenlenmis yayin hakki devir formu ile bitiin yazarlarin imzasi
ile tespit edilir. Dergi yilda 3 kez yayinlanir. Derginin yayin dili Tiirkge veya ingilizcedir. Tiirkge yazilarda
ingilizce 6zet, ingilizce yazilarda Tiirkge dzet zorunludur. Génderilen yazilar daha énce herhangi bir dergide
yayinlanmamis ve orijinal olmalidir (Bilimsel kongrelerde sunulan sézli bildiri ve posterler bildirme kaydi ile
harigtir). Dergide yayimlanan yazilarin her turlt sorumlulugu (etik, bilimsel, yasal vb.) yazarlara aittir. Yazim
Kurallarina uymayan ve intihal programiyla yapilan incelemede benzerlik orani %25 lizerinde olan
makaleler degerlendirmeye alinmamaktadir.

YAZIM KURALLARI
Yayina gonderilen yazilar Microsoft Word programinda yazilmalidir. Yazi, sekil ve grafiklerin tamami
elektronik ortamda gonderilmelidir. Kapak sayfas! hari¢ yazinin higbir yerinde c¢alismanin yapildigi
kurum ve yazarlarin ismi ge¢gmemelidir.
Tam yazilar asagidaki sekilde dizilmelidir.
Kapak Sayfasi
Tirkce Ozet
ingilizce Ozet
Makale Metni
Aciklamalar
Kaynaklar
Tablolar
Sekiller ve resimler

9. Altyazilar
Arastirma inceleme yazilarinin makale kismi (6zet, referanslar, tablo, sekil ve alt yazilar harig) toplam 4000
kelimeyi, 6zet kismi 400 kelimeyi, referanslar 40’1, tablo ve sekil sayisi 10’'u gegmemelidir. Limitler asagidaki
tabloda ézetlenmistir. Olgu bildirileri su bélimlerden olusmalidir: Baglik, ingilizce bagslik, Tirkge ve ingilizce
Ozet, giris, olgunun/olgularin sunumu, tartisma ve kaynaklar. Olgu sunumlari toplam 8 sayfayi gegmemelidir.
Teknik ve tip alanindaki gelismelere ait yazilar ve orijinal konulara ait goérinti sunumlar 2 sayfayi
gecmemelidir.

ONoOORA~WNE

Tip Kelime limiti Ozet kelime limiti Tablo ve sekil sayisi limiti Referans limiti
Orijinal makale 4000* 400 10 40
Vaka sunumu 2000* 200 2 10
Editére mektup 500 2 5
Gorlntu sunumlari 300 2 3
Derleme** - - - -

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

YAZILARIN HAZIRLANMASI

Metinde sade ve anlasilir bir yazim dili kullaniimali, bilimsel yazim tarzi benimsenmeli ve gereksiz
tekrarlardan kaginilmalidir. Yazi; iki satir aralikh olarak, Times New Roman 12 punto ile yazilmalidir. Sayfalar
sag alt késesinde numaralandiriimalidir.

Yazilar sisteme 2 dosya halinde yUklenmelidir.
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1 -KAPAK SAYFASI

Yazinin bagh@l ve kisa basligi kapak sayfasinda yer almalidir. Her iki baslk Tiirkge ve ingilizce olarak
yazilmalidir. Yazinin basligi 100 karakteri, kisa bashgi ise 50 karakteri gegmemelidir. Yazida ¢alismaya
katkisi olan tim yazarlarin adlari, soyadlari, ¢alistiklar kurumlar, e-posta adresleri ve ORCID ID numaralari
acik olarak yazilmalidir.

Calisma daha 6nce herhangi bir kongrede sunulmus ise kongre adi, zamani (glin-ay-yil ve kongre yeri)
belirtilmelidir.

Calisma lisansustl tezlerden uretilmis ise tarihi ve tez numarasi (Ulusal Tez Merkezi) belirtiimelidir.

Baslik sayfasinin en altina iletisim kurulacak yazarin adi, soyadi, agik adresi, posta kodu, telefon ve e-posta
adresi yazilmahdir.

2-TAM METIN
Degerlendirme sirecinde hakemler tarafindan incelenecek olan tam metinler tek bir dosya olarak sisteme
yuklenmelidir. Tam metin dosyasi asagida belirtilen kisimlardan olusturulmali ve bu siraya gore
diizenlenmelidir.

a) Ozetler
Yazinin Baslidi; kisa, kolay anlasilir ve yazinin igerigini tanimlar 6zellikte olmalidir. Tiirkge (Oz) ve ingilizce
(Abstract) 6zetlerin baginda Tiirkge ve ingilizce baglk bulunmalidir. Ozet makaleyi yansitacak nitelikte olmali,
onemli sonuglar veriimeli ve bunlarin kisaca yorumu yapiimahdir. Ozette agiklanmayan kisaltmalar
kullaniimamalidir. Ozet, arastirma inceleme yazilarinda 400, olgu sunumlarinda 200 kelimeyi gegmemelidir.
Ozet;

e Amag/Background,

o Materyal ve Metod/Materials and Methods,

e Bulgular/Results ve

e Sonug/Conclusions boélimlerinden olugsmahdir.

Derleme ve olgu sunumu yazilarinda bu bélimlere gerek yoktur.

Anahtar Kelimeler: Tirkce ve ingilizce ézetlerin altinda listelenmelidir. En az (i¢ en fazla bes anahtar kelime
yazilmalidir. Kelimeler birbirlerinden virgiil (,) ile ayriimalidir. ingilizce anahtar kelimeler “Medical Subject
Headings (MESH)”e uygun olarak verilmelidir (www.nlm.nih.gov/mesh/MBrowser.html). Tirkce anahtar
kelimeler Turkiye Bilim Terimleri'ne uygun olarak verilmelidir. (www.bilimterimleri.com).

Tum Olglimler metrik sisteme (Uluslararasi Birimler Sistemi, SI) gére yaziimalidir. Ornek: mg/kg, pg/kg, mL,
mL/kg, mL/kg/h, mL/kg/min, L/min/, mmHg, vb. Olgiimler ve istatiksel veriler, climle baginda olmadiklari
surece rakamla belirtiimelidir. Herhangi bir birimi ifade etmeyen dokuzdan kig¢uk sayilar yazi ile yazilmahdir.
Metin igindeki kisaltmalar, ilk kullanildiklar1 yerde parantez iginde agiklanmalidir.

b) Ana Metin
Arastirma makalelerinde ana metin;
o Giris,
e Materyal ve Metod,
e Bulgular ve
e Tartisma bolimlerinden olusmalidir.

Giris: Konuyu ve galismanin amacini agiklayacak bilgilere yer verilir.

Materyal ve Metod: Galismanin gergeklestirildigi yer, zaman ve g¢alismanin planlanmasi ile kullanilan
elemanlar ve yontemler bildirilmelidir. Verilerin derlenmesi, hasta ve bireylerin
Ozellikleri, deneysel ¢alismanin dzellikleri ve istatistiksel metotlar detayl olarak agiklanmalidir.

Bulgular: Elde edilen veriler istatistiksel sonuglari ile beraber verilmelidir.

Tartisma: Calismanin sonuglari literatiir verileri ile kargilastinlarak degerlendirilmelidir.

Tdm yazimlar Tarkge yazim kurallarina uymali, noktalama igaretlerine uygun olmalidir. Kisaltmalardan
mimkin oldugunca kaginilimali, eder kisaltma kullanilacaksa ilk gectigi yerde parantez icerisinde
aciklanmalidir. Kaynaklar, sekil, tablo ve resimler yazi igerisinde gegis sirasina gére numaralandiriimalidir.

c) Kaynaklar
Kaynaklar iki satir aralikli olarak yazilmaldir. Kaynak numaralari cimle sonunda noktadan dnce () iginde

verilmelidir. Birden fazla kaynak numarasi veriliyorsa arasina “,”, ikiden daha fazla ardisik kaynak numarasi
veriliyor ise rakamlari arasina “-” konmaldir [6r. (1,2), (1-3) gibi]. Kaynak olarak dergi kullaniliyorsa: yil, cilt,
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sayl, baslangi¢ ve bitis sayfalari verilir. Kaynak olarak kitap kullaniliyorsa: sadece yil, baglangi¢ ve bitis
sayfalan verilir. Kaynaklarda yazarlarin soyadlari ile adlarinin bas harfleri yazilmalidir. Kaynaklarda yazar
sayisi 6'dan fazla ise ilk 6 yazarin ismi yazilir ve sonrasindaki yazarlarin isimleri yerine ingilizce kaynaklarda
“et al.”, Turkgce kaynaklarda “ve ark.” yazilir. Dergi isimleri Index Medicus’a gore kisaltiimalidir. Kaynak
yazilma sekli asagidaki ornekler gibi olmalidir. Kisisel gorUsler ve yayinlanmamis yazilar kaynak olarak
gosterilmemelidir.

Metin ici ve metin sonu kaynak go6sterimi icin National Library of Medicine (NLM) stili
(https://www.nlm.nih.gov/bsd/uniform_requirements.html) kullaniimalidir.

Kaynaklar, yazinin alindigi dilde ve asagidaki érneklerde gorildigu sekilde dizenlenmelidir.

Dergilerdeki yazilar

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

Tirkiye'de yayimlanan ulusal dergilerin adlari (indekslenenler harig) tam olarak yazilmalidir.
Oztirk |A, Ertirk C, Bilge A, Altay MA, Altay N, Isikan UE. Tibia Kiriklarinda Cerrahi Tedavi Yontemlerinin
Kompartman Basincina Etkisi. Harran Universitesi Tip Fakdiltesi Dergisi. 2017;14(3):160-70.

Ek sayi (Supplement);
Solca M. Acute pain management: Unmet needs and new advances in pain management. Eur J Anaesthesiol
2002;19 Suppl 25: S3-10.

Heniiz yayinlanmamis online makale;

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

Kitaplar;

1) Krogman WM, iscan MY. The Human Skeleton in Forensic Medicine. Second ed. Springfield Illinois:
Charles Thomas Publisher, 1986:189-243.

2) Beard SD. Gaines PA, eds. Vascular and Endovascular Surgery. London: WB Sounders, 1998:319-29.

Kitaptan Bolum:

1) Soysal Z, Albek E, Eke M. Fetiis haklari. Soysal Z, Cakalir C, ed. Adli Tip, Cilt Ill, istanbul Universitesi C
errahpasa Tip Fakiiltesi Yayinlari, istanbul, 1999:1635-1650.

2) Freidman WF. The intrinsic properties of the developing heart. In: Sonneblick E, Leschi M, Friedman WF,
eds. Neonatal Heart Disease. New York: Grunestratton, 1999:21-50.

internet makalesi

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

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

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

d) Aciklamalar

Yazar katkilari, gikar gatismasi, etik onam, varsa finansal kaynaklar, katki saglayan kurum, kurulus ve kisiler
bu bélimde belirtiimelidir.

Cikar iligkisi: Yazarlarin herhangi bir gikar dayali bir iliskisi varsa bu agiklanmalidir.

Tesekkiir: Bu bolimde yazar olarak ismi gegmeyen ancak tesekkir edilmesi gereken kigiler veya kurumlar
yer almalidir.

Y%
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e) Tablo, Sekil, Resim ve Grafikler

Tablolar ve sekiller (gizim, resim, grafik, mikrograf ve radiograf vb.) mutlaka isimlendiriimeli, metinde gegis
sirasina gore numaralandiriimali ve metin iginde gectigi yerlerde ilgili cimlenin sonunda belirtiimelidir.
Tablolar (Tablo 1., Tablo 2., ...) ve sekiller (Sekil 1., Sekil 2., ...) ardisik numara ile gosterilmeli ve Roma
rakamlari kullanilmamalidir. Tablolar ve sekiller ana metin iginde kaynaklardan sonra ayri bir sayfada
verilmelidir. Tablo bagliklari tablonun Ustlinde, sekil bagliklari ise seklin altinda yer almalidir. Tablo ve
sekillerin agiklamalari ve alfabetik siraya gore kisaltmalari altta yer almalidir. Mikroskobik resimlerde
biyttme orani ve teknigdi agiklanmalidir. Resimler minimum 300 dots per inch (dpi) ¢oziintrligiinde ve net
olmalidir.

Yayin kurulu, yazinin éziinii degistirmeden gerekli gordiigii degisiklikleri yapabilir.

YAYIN ETIGINE UYUM

Calismalar Helsinki Bildirgesi'ne (https://www.wma.net/what-we-do/medical-ethics/declaration-of-helsinki/)
uygun olmalidir. Yazilarin aragtirma ve yayin etigine uygun olarak hazirlanmasi bir zorunluluktur. Yazarlar,
insan ile ilgili tim Klinik arastirmalarda etik ilkeleri kabul ettiklerini, arastirmayi bu ilkelere uygun olarak
yaptiklarini belirtmelidirler. Bununlar ilgili olarak Gereg ve Yontem bolimiinde: klinik arastirmanin yapildigi
kurumdaki etik kuruldan prospektif ve retrospektif her galisma igin onay aldiklarini ve galigsmaya katiimis
kisilerden veya bu Kkigilerin vasilerinden bilgilendiriimis onam aldiklarini; hayvanlar ile ilgili deneysel
calismalarda ise hayvan haklarini koruduklarini, ilgili deney hayvanlar etik kurulundan onay aldiklarini
belirtmek zorundadirlar. insan veya deney hayvani iizerinde yapilan deneysel ¢alismalarin sonuglari ile ilgili
olarak, dergiye yapilan bagvuru esnasinda, etik kurul onay belgesinin sunulmasi zorunludur. Yazar(lar), ticari
baglanti veya galisma igin maddi destek veren kurum varliginda; kullanilan ticari Grin, ilag, firma vb. ile nasil
bir iliskisi oldugunu sunum sayfasinda Editére bildirmelidir. Bdyle bir durumun yoklugu da yine ayri bir
sayfada belirtiimelidir.

Etik kurul izni gerektiren calismalarda Etik Kurul Onay Belgesinin makale gonderim sirecinde sisteme
yuklenmeli ve izinle ilgili bilgiler (kurul adi, tarih ve sayr no) Materyal ve Metod bdliminde ve ayrica
makalenin tartisma kismindan sonra ac¢iklamalar béliminde belirtiimelidir.
Etik Kurul izni gerektiren arastirmalar asagidaki gibidir.
e Anket, mulakat, odak grup ¢alismasi, gbzlem, deney, gorisme teknikleri kullanilarak katilimcilardan
veri toplanmasini gerektiren nitel ya da nicel yaklagimlarla yurdattlen her tarlu aragtirmalar,
insan ve hayvanlarin (materyal/veriler dahil) deneysel ya da diger bilimsel amaglarla kullaniimasi,
insanlar tizerinde yapilan klinik arastirmalar,
Hayvanlar tGzerinde yapilan aragtirmalar,
Kisisel verilerin korunmasi kanunu geregince retrospektif galismalar, (Arsiv taramasi yapilan
calismalarda istenildiginde calismanin yapildidi kurumdan alinan izin belgesi de ayrica sisteme
yuklenmelidir).
e Olgu Sunumu- Serisinde hastanin agik kimlidi paylasiimamali ve hastadan yayina izin verildigine
dair “Aydinlatilmis onam formu”nun alindiginin belirtiimesi gerekmektedir.

HAKEM RAPORU SONRASINDA DEGERLENDIRME

Yazarlar hakem raporunda belirtilen dizeltmede istenen konulari maddeler halinde bir cevap olarak
kendilerine ayrilan cevap bélimine yazmalidirlar. Ayrica makale igerisinde de gerekli dedisiklikleri yapmali
ve bunlari makale igerisinde belirterek (boyayarak) online olarak tekrar géndermelidirler.

SON KONTROL

Yayin Hakki Devir Formu doldurulup imzalanmis,

Yazar Katki Formu doldurulup imzalanmis,

Baslik ve Kisa Baslik Tiirkge ve ingilizce olarak yazilmis,

Ozet makalede 400, olgu sunumunda 200 kelimeyi agsmamis,

Tirkge ve ingilizce Anahtar Kelimeler (3-5 arasi),

Kaynaklar National Library of Medicine (NLM) stili kurallarina uygun olarak yazilmis,

Tablo ve sekiller ana metnin sonunda numaralandirilarak verilmis,

Etik kurul onay! ve "bilgilendirilmis onam (riza) formu" bilgisi eklenmis,

Baska bir dergiye gonderilmemis oldugu bilgisi verilmis (editére mektup),

0. iki satir aralikh olarak, Times New Roman 12 punto ile yaziimis, sayfalar sad alt kdsesinde
numaralandiriimis.

BOoo~NoOA~WONE

Vv

Telif Hakki © 2024 Harran Universitesi Tip Fakiltesi


https://www.wma.net/what-we-do/medical-ethics/declaration-of-helsinki/

Instructions to Authors

INFORMATION FOR AUTHORS

The journal is the publication organ of Harran University Faculty of Medicine. Please read the following explanations when preparing
an article for our journal. Harran University Faculty of Medicine Journal publishes clinical and experimental studies, letters to the
editor, clinical case reports, technical and educational invited reviews, original images with the latest developments in medicine,
video disease identification questions and letters to the editor that contribute to medical science and academic studies. Authors are
not charged any fee during the article evaluation and publication process.

Acceptance for publication is based on the decision of at least two reviewers and the editorial committee. All kinds of publication
rights of the articles accepted for publication belong to the journal. This right is determined with the signature of all authors with a
specially designed publication right transfer form. The journal is published 3 times a year. The publication language of the journal is
Turkish or English. English abstract is mandatory for Turkish articles and Turkish abstract is mandatory for English articles. The
submitted manuscripts must be original and must not have been published in any journal before (Oral presentations and posters
presented at scientific congresses are excluded). All kinds of responsibilities (ethical, scientific, legal, etc.) of the articles published
in the journal belong to the authors. Articles that do not comply with the Spelling Rules and have a similarity rate of more than 25%
in the plagiarism program are not evaluated.

WRITING RULES

Manuscripts submitted for publication should be written in Microsoft Word program. All articles, figures and graphics should be sent
electronically. Except for the cover page, the names of the institutions and authors should not be mentioned anywhere in the
manuscript.

All manuscripts should be arranged as follows.

1. Title Page

. Turkish Abstract

. English Abstract

. Main Text (Manuscript)

. Explanations

. References

. Tables

. Figures and pictures

. Subtitles

OO N O h~wWwN

The article part (excluding abstract, references, tables, figures and captions) of research review articles should not
exceed 4000 words in total, the abstract should not exceed 400 words, references should not exceed 40, and the number
of tables and figures should not exceed 10. The limits are summarized in the table below. Case reports should consist
of the following sections: Title, English title, Turkish and English abstract, introduction, presentation of the case(s),
discussion and references. Case reports should not exceed 8 pages in total. Articles on technical and medical
developments and image presentations of original subjects should not exceed 2 pages.

Type Word limit Abstract word limit Limit on the number of tables and figures | Reference limit
Original article 4000* 400 10 40

Case report 2000* 2 10

Letter to the editor 500 2 5

Image presentations | 300 2 3

Review ** - - -

*Excluding abstract, references, tables, figures and title
**No limit is applied.

PREPARATION OF ARTICLES
The text should be written in a simple and understandable style, adopt a scientific writing style and avoid unnecessary repetitions.
The text should be written in Times New Roman 12-point font, double-spaced. Pages should be numbered in the lower right corner.

1-TITLE PAGE

The title and short title of the manuscript should appear on the cover page. Both titles should be written in Turkish and English. The
title of the article should not exceed 100 characters and the short title should not exceed 50 characters. The names, surnames,
institutions, e-mail addresses and ORCID ID numbers of all authors who contributed to the study should be clearly written.
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If the study has been presented in any congress before, the name of the congress, time (day-month-year and place of the congress)
should be indicated.

If the study is derived from a graduate thesis, the date and thesis number (National Thesis Center) should be indicated.

At the bottom of the title page, the name, surname, open address, postal code, telephone and e-mail address of the author to be
contacted should be written.

2- FULL TEXT
Full texts to be reviewed by the referees during the evaluation process should be uploaded to the system as a single file. The full
text file should consist of the following sections and should be organized in this order.

a) Abstracts

The title of the manuscript should be short, easy to understand and describe the content of the manuscript. Turkish (Abstract) and
English (Abstract) abstracts should be preceded by a title in Turkish and English. The abstract should be reflective of the article,
important results should be given and their brief interpretation should be made. Abbreviations not explained in the abstract should
not be used. The abstract should not exceed 400 words in research review articles and 200 words in case reports.

Abstract should be arranged as follows.

-Aim

- Materials and Methods

- Results

- Conclusions

These sections are not required in review and case report articles.

Keywords: Should be listed below the Turkish and English abstracts. A minimum of three and a maximum of five keywords should be included.
Words should be separated from each other with commas (,). English keywords should be given in accordance with "Medical Subject Headings
(MESH)"  (www.nIm.nih.gov/mesh/MBrowser.html). Turkish keywords should be given in accordance with Turkish Science Terms
(www.bilimterimleri.com).

All measurements should be written according to the metric system (Intemational System of Units, Sl). For example: mg/kg, pg/kg, mL, mL/kg,
mL/kg/h, mUkg/min, L/min/, mmHg, etc. Measurements and statistical data should be indicated by numbers unless they are at the beginning of a
sentence. Numbers less than nine that do not express any unit should be written in writing.

Abbreviations in the text should be explained in parentheses where they are first used.

b) Main Text

In research articles, the main text should consist of the following sections.
- Introduction

- Materials and Methods

- Results

- Discussion.

Introduction: Information to explain the subject and the purpose of the study is included.

Materials and Methods: The place, time and planning of the study and the elements and methods used should be reported. Data
collection, characteristics of patients and individuals, characteristics of the experimental study and statistical methods should be
explained in detail.

Results: The data obtained should be presented together with the statistical results.

Discussion: The results of the study should be evaluated by comparing them with the literature.

All spellings should follow Turkish spelling rules and punctuation marks should be appropriate. Abbreviations should be avoided as
much as possible, and if abbreviations are used, they should be explained in parentheses at the first mention. References, figures,
tables and illustrations should be numbered according to the order in which they appear in the text.

c) References

References should be double-spaced. Source numbers should be given in () before the period at the end of the sentence. If more
than one source number is given, "," should be placed between the numbers, and if more than two consecutive source numbers are
given, "-" should be placed between the numbers [e.g. (1,2), (1-3)]. If a journal is used as a source: year, volume, issue, start and
end pages are given. If a book is used as a source: only the year, beginning and end pages are given. Surnames and initials of the
authors should be written in the references. If the number of authors in the references is more than 6, the names of the first 6 authors
are written and the names of the following authors are replaced with "et al.” in English references and "ve ark." in Turkish references.
Journal names should be abbreviated according to Index Medicus. The way of writing references should be like the examples below.
Personal opinions and unpublished manuscripts should not be cited as references.

National Library of Medicine (NLM) style (https://www.nlm.nih.gov/bsd/uniform_requirements.html) should be used for in-text and
end-of-text citation.

References should be organized in the language in which the manuscript is written and as shown in the examples below.
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Articles in journals
Koyuncu I, Gonel A, Kocyigit A, Temiz E, Durgun M, Supuran CT. Selective inhibition of carbonic anhydrase-IX by sulphonamide
derivatives induces pH and reactive oxygen species-mediated apoptosis in cervical cancer Hela cells. J Enzyme Inhib Med Chem.
2018; 33(1):1137-49.

The names of national journals published in Turkiye (except indexed ones) should be written in full.
Oztlirk IA, Ertiirk C, Bilge A, Altay MA, Altay N, Isikan UE. The Effect of Surgical Treatment Methods on Compartment Pressure in
Tibial Fractures. Journal of Harran University Faculty of Medicine. 2017;14(3):160-70.

Supplement
Solca M. Acute pain management: Unmet needs and new advances in pain management. Eur J Anaesthesiol 2002;19 Suppl 25:
S3-10.

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

Books

1) Krogman WM, Iscan MY. The Human Skeleton in Forensic Medicine. Second ed. Springfield Illinois: Charles Thomas Publisher,
1986:189-243.

2) Beard SD. Gaines PA, eds. Vascular and Endovascular Surgery. London: WB Sounders, 1998:319-29.

Chapter from a Book

1) Soysal Z, Albek E, Eke M. Fetal rights. Soysal Z, Cakalir C, ed. Forensic Medicine, Volume IlI, Istanbul University Cerrahpasa
Medical Faculty Publications, Istanbul, 1999:1635-1650.

2) Freidman WF. The intrinsic properties of the developing heart. In: Sonneblick E, Leschi M, Friedman WF, eds. Neonatal Heart
Disease. New York: Grunestratton, 1999:21-50.

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

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

Thesis
Gezer R: Morphological Characteristics of Rugae Palatina and Individual Differences. Master's Thesis, Sanliurfa: Harran University
Institute of Health Sciences, 2016.

d) Remarks

Author contributions, conflict of interest, ethical approval, financial resources (if any), contributing institutions, organizations and
individuals should be indicated in this section.

Relationship of interest: If the authors have any relationship of interest, this should be disclosed.

Acknowledgments: This section should include people or institutions that are not mentioned as authors but should be thanked.

e) Tables, Figures, Pictures and Graphics

Tables and figures (drawings, pictures, graphs, micrographs, radiographs, etc.) must be named, numbered in the order of their
occurrence in the text and indicated at the end of the relevant sentence where they are mentioned in the text. Tables (Table 1, Table
2, ...) and figures (Figure 1, Figure 2, ...) should be numbered consecutively and Roman numerals should not be used. Tables and
figures should be given on a separate page after the references in the main text. Table captions should appear above the table and
figure captions should appear below the figure. Explanations of tables and figures and their abbreviations in alphabetical order should
be at the bottom. Magnification ratio and technique should be explained in microscopic images. Images should be clear with a
minimum resolution of 300 dots per inch (dpi).

The editorial board may make changes it deems necessary without changing the essence of the manuscript.

COMPLIANCE WITH PUBLICATION ETHICS

Manuscripts must comply with the Declaration of Helsinki (https:/iwww.wma.net/what-we-do/medical-ethics/declaration-of-helsinkif).
Manuscripts must be prepared in accordance with research and publication ethics. Authors should state that they accept the ethical
principles in all human clinical trials and that they conduct the research in accordance with these principles. In the Materials and

Vil

Telif Hakki © 2024 Harran Universitesi Tip Fakiiltesi




Methods section, they must state that they have obtained approval for each prospective and retrospective study from the ethics
committee of the institution where the clinical research is conducted and that they have obtained informed consent from the
participants or their guardians; in experimental studies involving animals, they must state that they protect animal rights and that they
have obtained approval from the relevant experimental animal ethics committee. The ethics committee approval document must be
submitted during the application to the journal regarding the results of experimental studies on humans or experimental animals. The
author(s) should inform the Editor on the submission page if there is a commercial connection or an institution that provides financial
support for the study; what kind of relationship with the commercial product, drug, company, etc. used. The absence of such a
situation should also be stated on a separate page.

For studies requiring ethics committee approval, the Ethics Committee Approval Document must be uploaded to the system during
the manuscript submission process and information about the permission (name of the committee, date and number) must be
specified in the Materials and Methods section and also in the remarks section after the discussion section of the manuscript.
Research requiring Ethics Committee approval is as follows.

All kinds of research conducted with qualitative or quantitative approaches that require data collection from participants using survey,
interview, focus group study, observation, experiment, interview techniques,

Use of humans and animals (including materials/data) for experimental or other scientific purposes,

Clinical trials in humans,

Research on animals,

Retrospective studies in accordance with the law on the protection of personal data, (In studies with archival scanning, the permission
document obtained from the institution where the study was conducted should also be uploaded to the system when requested).

In the Case Reports-Series, the patient's open identity should not be shared and it should be stated that the "Informed Consent
Form" has been obtained from the patient regarding permission for publication.

EVALUATION AFTER REVIEWER REPORT
Authors should write the corrections requested in the reviewer’s report as an answer in the answer section allocated to them. They
should also make the necessary changes in the manuscript and resubmit it online by indicating (coloring) them in the manuscript.

FINAL CHECK LIST

1. The Transfer of Publication Rights Form has been completed and signed,

2. Author Contribution Form filled and signed,

3. Title and Short Title written in Turkish and English,

4. The abstract does not exceed 400 words in the article and 200 words in the case report,

5. Turkish and English Keywords (between 3-5),

6. References written in accordance with National Library of Medicine (NLM) style guidelines,
7. Tables and figures are numbered at the end of the main text,

8. Ethics committee approval and "informed consent form" information was added,

9. It was informed that it was not submitted to another journal (letter to the editor),

10. It is double-spaced, written in Times New Roman 12-point font, and the pages are numbered in the lower right corner.
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Amag: Ayak bilegi dorsifleksiyon glglugi norolojik yolaklarda gesitli seviyelerdeki hasar sonucu ortaya ¢ikabilir. Dustk
ayak kliniginin cinsiyet ve yasa gore de farkl etiyolojik nedenleri oldugu bilinmektedir. Ancak epidemiyolojik veriler
sinirhidir. Bugalisgmada dusuk ayak klinigi ile bagvuran ve tanisi elektrofizyolojik olarak dogrulanan hastalarin demografik,
klinik etiyolojik ve elektrofizyolojik 6zelliklerinin arastirilmasi amaglanmistir.

Materyal ve Metod: Norofizyoloji laboratuvarina dustik ayak 6n tanisi ile yonlendirilen ve elektromiyografi (EMG) ile
tanisi dogrulanan hastalarin verileri retrospektif olarak incelendi. Demografik bilgileri, motor ve duyusal semptomlari,
norolojik muayene bulgulari, elektrofizyolojik incelemeleri ve semptom baslangicindan EMG yapilana kadar gegen siire
acisindan degerlendirildi. Hastalar oykilerinde yer alan etiyolojik faktorlere gére siniflandirildi. Elektrofizyolojik
incelemelerine gore etkilenen sinir ve taraf bilgileri kaydedildi.

Bulgular: Calismaya 55’i (%44) kadin, 107’si (%66) erkek olmak Gizere 162 hasta dahil edildi. Hastalarin yaglarinin ortanca
degeri 37,00 (5-85) idi. Hastalar semptom baslangicindan sonra EMG laboratuvarina bagvurma siirelerinin ortanca
degeri 4,00 (1-108) ay idi. Elektrofizyolojik olarak en ¢ok etkilenen sinir peroneal+tibial (%37, n=60) sinirdi. Bunu izole
peroneal sinir (%27.8, n=45) takip ediyordu. Etiyolojide ise en sik travmaya (%37, n=61) bagh dusik ayak gelistigi
gorildu. Kadin hastalarda cerrahi komplikasyonlara (n=11, %20), erkek hastalarda travmaya bagh (n=45, %42,1) dusik
ayak klinigi anlamli olarak (p=0,037) daha sik saptanmistir. Yas ile etiyolojik nedenler arasinda ise anlamli farklilik yoktu
(p=0,306).

Sonug: Dustk ayak klinigi glinltik yasamda cesitli derecelerde ozurlulige sebep olmasi nedeni ile 6nemlidir. Dusuk ayak
kliniginde en sik etkilenen sinirler peroneal ve tibial sinirlerdi. Erkek cinsiyet travma, kadin cinsiyet ise cerrahi kom-
plikasyonlara bagl gelisen dusuk ayak klinigi ile iliskiliydi. N6romuskiler yolaktaki herhangi bir yaralanma bu klinige
neden olabileceginden bu hastalarda kapsamli bir arastirma yapilmasi gerekmektedir.

Anahtar Kelimeler: Dustik ayak; Elektromiyografi; Etiyoloji
Abstract

Background: Ankle dorsiflexion difficulty may occur as a result of damage at various levels in neurological pathways. It
is known that foot drop clinic has different etiological causes depending on gender and age. However, epidemiological
datas are limited. This study aimed to investigate the demographic, clinical etiological and electrophysiological charac-
teristics of patients presented with foot drop clinic and whose diagnosis was confirmed electrophysiologically.
Materials and Methods: Data of patients referred to the neurophysiology laboratory with a diagnosis of foot drop and
whose diagnosis was confirmed by electromyography (EMG) were retrospectively examined. They were evaluated in
terms of demographic information, motor and sensory symptoms, neurological examination findings, electrophysiolog-
ical examinations and the time from symptom onset to EMG. Patients were classified according to the etiological fac-
tors. According to electrophysiological examinations, affected nerve and side information were recorded.

Results: 162 patients, 55 (44%) women and 107 (66%) men, were included in the study. The median age of the patients
was 37.00 (5-85) years, and the median time from symptom onset to presentation to the EMG laboratory was 4.00 (1-
108) months. Electrophysiologically, the most affected nerve was the peroneal + tibial nerve (37%, n = 60). This was
followed by isolated peroneal nerve (27.8%, n=45). In terms of etiology, foot drop was most common due to trauma
(37%, n=61). Foot drop clinic was significantly (p=0.037) more common in female patients due to surgical complications
(n=11, 20%) and in male patients due to trauma (n=45, 42.1%). There was no significant difference between age and
etiological causes (p=0.306).

Conclusion: Foot drop is important because it causes various degrees of disability in daily life. Peroneal and tibial nerves
were the most commonly affected nerves in the foot drop clinic. Male gender was associated with foot drop clinic due
to trauma and female gender was associated with foot drop clinic due to surgical complications. Since any injury to the
neuromuscular pathway may cause this condition, a comprehensive investigation is required in these patients.
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Gesoglu Demir ve ark.

Giris

Ayak bilegi dorsifleksiyon yetersizligi bazi norolojik yolaklar-
daki bozukluklar sonucu ortaya gikar. Bu bozukluk motor kor-
teksten néromuskiler kavsaga kadar herhangi bir yolakta
olusabilir.(1) Duslik ayak ile ilgili epidemiyolojik veriler litera-
turde oldukga sinirhidir. Dustk ayagin en sik nedenleri pero-
neal monondropati, siyatik néropati ve lomber kok sikisma-
sidir.(2) Yakin zamanh bir calismada disik ayak vakalarinin %
22.9’nun lomber disk dejenerasyonuna bagh oldugu belirti-
lirken(3) bir diger calismada dusik ayak kliniginin en sik ne-
deninin lomber radikilopati ve peroneal sinir kompresyonu-
nun oldugu belirtilmistir.(4) Diistk ayak kliniginin cinsiyet ve
yasa gore de farkl etiyolojik nedenleri oldugu gézlenmistir.
Ornegin Nath ve ark’lari lomber cerrahinin kadin ve erkek-
lerde daha ileri yaslarda (ortalama 60 yas), travmanin ise
daha genc erkek hastalarda en yaygin neden oldugunu bildir-
mislerdir.(5)

EMG distk ayak kliniginin tanisinda ve etiyolojik nedene y6-
nelik fikir yaratmede kullanilan bir tetkiktir. Elektrofizyolojik
incelemede birlesik kas aksiyon potansiyeli (BKAP) dusik
veya BKAP normal sinirlarda olup saglam ekstremiteye gore
disuk olabilir ve incelenen sinirlerde sinir ileti hizinda disik-
|Gk saptanabilir.

Distk ayak klinigi hayati tehdit etmez ancak glinlik yasamda
cesitli derecelerde 6zirliilige sebep olmasi nedeni ile 6Gnem-
lidir. Bu ¢alismada noroloji poliklinigimize distk ayak klinigi
ile basvuran ve tanisi elektrofizyolojik olarak dogrulanan has-
talarin demografik, klinik etiyolojik ve elektrofizyolojik 6zel-
liklerinin arastirilmasi amaclanmistir.

Materyal ve Metod

Ocak 2022-Haziran 2023 tarihleri arasinda norofizyoloji labo-
ratuarina disik ayak on tanisi ile yonlendirilen ve EMG ile
tanisi dogrulanan hastalarin verileri retrospektif olarak ince-
lendi. TiUm EMG'ler deneyimli bir nérolog tarafindan tek bir
cihaz (Keypoint electromyography device [Version 2.38,
Medtronic Dantec, Skovlunde, Denmark], ayni protokoller
kullanilarak yapildi. Ekstremitelerdeki cilt sicakhgi yaklasik 32

Disiik Ayak Olan Hastalarin Klinik Ozellikleri

zaafi veya duyu bozuklugu acgisindan degerlendirildi. Diz flek-
siyonu, ayak ve ayak parmak dorsifleksiyonu, plantar fleksi-
yonu Mediacal Council Research derecelendirmesine gore 0
ile 5 arasinda degerlendirildi. Hastalar oykiilerinde yer alan
etiyolojik faktorlere gore siniflandirildi. Elektrofizyolojik ince-
lemelerine gore etkilenen sinir ve taraf bilgileri kaydedildi.
Bu c¢alisma lokal etik kurul tarafindan onaylandi
(HRU/23.14.21).

istatistiksel Analiz

Analizler IBM SPSS Statistics versiyon 20.0 (IBM SPSS, Tiir-
kiye) paket programi tzerinden yapilmistir. Calisma verileri
degerlendirilirken kategorik degiskenler icin sikhiklar (sayi,
ylzde), sayisal degiskenler icin ise tanimlayici istatistikler (or-
talama, standart sapma) verilmistir. Sayisal degiskenlerin
normallik varsayimlari Shapiro-Wilk testi ile incelenmistir.
Kategorik degiskenlerin karsilastirmasinda Ki-kare testi kulla-
nilmistir. iki bagimsiz grup arasindaki sayisal degisikliklerin
karsilastirmasinda normal dagilim gostermeyen degiskenler
icin ise Mann-Whitney U testi kullaniimistir. TUm testlerde is-
tatistiksel anlamlilik olarak p < 0,05 degeri kabul edildi.

Bulgular

Calismaya 55’i (%44) kadin, 107’si (%66) erkek olmak lzere
162 hasta dahil edildi. Hastalarin yaslarinin ortanca degeri
37,00 (5-85) idi. Hastalarin klinik ve demografik 6zellikleri
Tablo 1'de sunulmustur.

Hastalar semptom baslangicindan sonra EMG laboratuvarina
basvurma sirelerinin ortanca degeri 4,00 (1-108) ay idi. TUm
hastalara sinir ileti ve igne EMG calismalari yapildi. Hastalarin
%40,7’sinde sag tarafta %38,3’(inde sol tarafta, %21’inde ise
bilateral diisik ayak vardi. Bilateral dislk ayak klinigi olan
hastalarin etiyolojilerinde en sik radikilopati (%55.9) ikinci
ve esit sikliklarda travma ve cerrahi komplikasyonlar (%17.6)
son olarakta ¢dmelmeye bagh (%8.8) bilateral disik ayak
saptanmisti.

Hastalarin elektrofizyolojik olarak etkilenen sinir dagilimi Se-
kil 1’de sunulmustur.

ila 34°C'de tutuldu. Rutin sinir iletim calismalari ylizeyel kayit 50,0%] ;"':":E‘
elektrotlari ile yzeyel uyari elektrotlari kullanilarak standar- Merkek

dize edilmis yoéntemlerle gercgeklestirildi. Tim hastalarda bi-
lateral alt ekstremitelerde medial plantar, peroneal stiperfis-
yal ve sural sinirin duysal sinir iletim ¢alismalari ile peroneal
ve tibial motor sinir iletim calismalar gerceklestirildi. Ayirici
tani amach gerekli hastalarda Ust ekstremitede tek tarafli
median ve ulnar sinirin motor sinir iletim calismalari ile duy-
sal sinir iletim calismalari yapildi. igne elektromyografisinde
ise bilateral alt ekstremitede distal ve proksimal yerlesimli
farkh sinir innervasyonunda ve farkli kdk dermatomunda
ekstremite kaslari, gluteal kaslar ile paraspinal kaslar deger-
lendirildi.

Hastalarin hastane kayitlarindan retrospektif olarak demog-
rafik bilgileri, motor ve duyusal semptomlari, nérolojik mua-
yene bulgular, elektrofizyolojik incelemeleri ve semptom

baslangicindan EMG yapilana kadar gegen stire agisindan de- Sekil 1. Cinsiyete Gore Elektrofizyolojik Olarak Etkilenen Sinir Dagi-
gerlendirildi ve kaydedildi. Hastalar norolojik muayenede kas |,

Oran

peroneal kok

peroneal+tibial

EMG'de etkilenen sinir

pleksus
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Gesoglu Demir ve ark.

Tablo 1. Hastalarin Demografik ve Klinik Ozellikleri

n (%)
Cinsiyet
-Kadin 55 (%44)
-Erkek 107 (%66)
Yas 39,86+20,55
-0-18 yas 28 (%17,3)
-19-59 yas 99 (%61,1)

35 (%21,6)
9,80+17,09

-60 ve lizeri yas

EMG’ye bagvuru siresi

e 0-3ay 79 (%48,5)
o 4-12ay 58 (%35,6)
e 12 ayve lzeri 25 (%15,9)
Dustk ayak
-Sag 66 (%40,7)
-Sol 62 (%38,3)
-Bilateral 34 (%21)
Norolojik Muayane
e Duysal bulgular 6 (%3,7)

71(%43,8)
85 (%52,5)

e  Motor bulgular

e  Motor ve duysal bulgular
Etkilenen Sinirler

-Peroneal sinir 44 (%27)
-Peroneal+tibial sinir 60 (%37)
-Siyatik sinir 7 (%4,3)
-Kok Lezyonu 47 (%29)
-Lumbosakral pleksus 3(%1,9)

cinsiyet

W kadin
W erkek

50,0%

40,0%

30,0%]

Oran

20,0%

10,0%"

uohisyaluk
nedonype.

UOASBZIICJOLULI SWIBLLO:
uoAsexdwoy 1ye.La:

Etyoloji
Sekil 2. Cinsiyete Gore Dugsiik Ayak Kliniginin Etiyolojileri
Hastalarin elektrofizyolojik olarak etkilenen sinirlerden izole

peroneal sinir hasari, erkeklerde %66 (n=30) kadinlarda %34
(n=15) oraninda gorilmusken peroneal ve tibial sinir, %75

Disiik Ayak Olan Hastalarin Klinik Ozellikleri

(n=45) erkek %25 (n=15) kadin hastada etkilenmisti. Siyatik
sinir hasari olan hastalardan %85.7 (n=6)'si erkek, %14.3
(n=1)'G kadindi. Lumbosakral pleksus hasari olan hastalarin
ise %66.7 (n=2)'si erkek, %33.3 (n=1) kadindi. Kék hasari
olanlari ise %51.1 (n=24)’i erkek, %48.9 (n=23) kadin hasta
olusturmaktadir. Cinsiyete gore elektrofizyolojik olarak etki-
lenen sinirler arasinda anlamh farkliik saptanmamistir
(p=0,130).

Travmaya (atesli silah, kesici-delici alet yaralanmasi, fraktir
vs) bagh disik ayak gelisen 61 (%37,7) hastanin %73,8
(n=45)’i erkek, %26,2 (n=16)’i ise kadindi. Cerrahi komplikas-
yonlara bagh disik ayak gelisen 17 (%10,5) hastanin %35,3
(n=6)"U erkek, %64,7 (n=11)’si kadindi. Kadin hastalarda cer-
rahi komplikasyonlara (n=11, %20), erkek hastalarda trav-
maya bagh (n=45, %42,1) disik ayak klinigi anlamh olarak
(p=0,037) daha sik saptanmistir (Sekil 2) (Tablo 2). Yas ile eti-
yolojik nedenler arasinda anlamh farkhlik yoktu (p=0,306)
(Tablo 3).

61 travma Oykiist olan hastanin 14’tGinde (%22,9) atesli silah
yaralanmasi, 7’sinde (%11,4) kesici-delici alet yaralanmasi,
20’sinde (%32,8) disme, burkma sonrasi kirik gelismisti,
11’inde (%18,2) asiri yik gerilmeye bagh travma, 8’inde
(%13,1) trafik kazasi, 1 olguda (%1,6) ise elektrik ¢carpmasi
mevcuttu. Cinsiyet ile travma tiri arasinda (p=0,054) (Tablo
2) ve yasile travma tlri arasinda (p=0,053) (Tablo 3) anlamli
farkhlik yoktu.

Cerrahi komplikasyonlara bagh disiik ayak gelisen hastalar
degerlendirildiginde; hastalarin 11’ine (%6,8) lumbosakral
omurga cerrahisi, 4’lne (%2,5) diz-ayak cerrahisi, 2’sine
(%1,2) ise pelvis cerrahisi uygulanmisti. Tim cerrahi tipleri
kadin hastalarda anlamli olarak (p=0,005) daha fazla saptan-
mis olup diistik ayaga sebep olmustur (Tablo 2). Yas ile cer-
rahi tUrd arasinda anlamh bir fark yoktu (p=0,304) (Tablo 3).

Tartisma

Elektrofizyolojik degerlendirme sinir lezyonlarinda altin stan-
darttir ve lezyon seviyesi ile rejenerasyon potansiyelini belir-
lemede anahtar rol oynamaktadir. Ancak bu testler, yaralan-
manin akut déneminde dogru bilgi vermeyebilmektedir.(6, 7)
Distk ayak klinigi olan hastalarin elektrofizyolojik ve etiyolo-
jik nedenlerinin degerlendirildigi calismada hastalar semp-
tom baslangicindan ortalama 9,80+17,09 ay sonra EMG labo-
ratuvarina basvurdu. Hastalarin %40,7’sinde sag tarafta
%38,3’ linde sol tarafta, %21’inde ise bilateral disik ayak
vard. izole bilateral diisiik ayak (BDA) ¢cok nadir gériilen bir
durumdur ve anoreksiya nevroza(8), hipotiroid miyopati(9),
Chron hastaligi(10) ve elektrokonvilsif tedavi sonrasi(11) gibi
cesitli metabolik durumlar, parasagital timorler(12) bilateral
disuk ayak klinigine neden olabilir. Lomber disk hernisine
(LDH) bagh BDA, yalnizca birkag¢ vakanin bildirildigi son de-
rece nadir bir durumdur. Mahapatra ve ark. L3-L4 disk pro-
lapsusu nedeniyle akut BDA ve kauda ekuina sendromu ile
basvuran genc bir erkek hastayi bildirmislerdir.(11) Ramnar-
yan ve Palinikumar, L4-L5 LDH'nin neden oldugu BDA olan 72
yasinda bir kadin hastanin laminektomi sonrasi ayak bilegi
dorsifleksiyonunun tamamen dizeldigini bildirdiler (13).
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Tablo 2. Diisiik Ayak Klinigi Olan Hastalarin Etkilenen Sinir ve Etiyolojilerinin Cinsiyetle iliskisi

Cinsiyet
p degeri
Degisken Kadin Erkek
n (%) n (%)
Etkilenen Sinirler, n (%) 0,130
Peroneal Sinir 15 (27,3) 29 (27,1)
Tibial Sinir 0 1(0,9)
Kok 23(41,8) 24 (22,4)
Peroneal+Tibial Sinir 15 (27,3) 45 (42,1)
Pleksus 1(1,8) 2(1,9)
Sural Sinir 1(1,8) 6 (5,6)
Etiyolojik nedenler, n (%) 0,037
Travma 16 (29,1) 45 (42,1)
Enjeksiyon 3(5,5) 17 (15,9)
Radikilopati 13 (23,6) 17 (15,9)
Cémelme-immobilzasyon 3(5,5) 5(4,7)
Tuzaklanma 8(14,5) 13 (12,1)
idiyopatik 1(1,8) 4(3,7)
Cerrahi komplikasyon 11 (20) 6 (5,6)
Cerrahi tlri n (%) 0,005
Lumbosakral omurga ameliyati 7(12,7) 4(3,7)
Diz-Ayak ameliyati 3(5,5) 1(0,9)
Pelvis ameliyati 1(1,8) 1(0,9)
Cerrahi yok 44 (80) 101 (94)
Travma tiri n (%) 0,054
Atesli silah yaralanmasi 1(1,8) 13 (12,1)
Kesici-Delici alet yaralanmasi 0 7 (6,5)
Disme-burkma sonrasi kirik 8(14,5) 12 (11,2)
Asiri yuk-gerilmeye baglh travma 7(12,7) 4(3,7)
Trafik kazasi 0 8(7,5)
Elektrik carpmasi 0 1(0,9)
Travma yok 39 62 (57,9)
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Tablo 3. Diisiik Ayak Klinigi Olan Hastalarin Etkilenen Sinir ve Etiyolojilerinin Yas ile iliskisi

Yas grup
Degisken 0-18 yas 19-59 yas 60 yas ve lizeri p degerl
n (%) n (%) n (%)
Etkilenen Sinirler, n (%) 0,012
Peroneal Sinir 16 (57,1) 28 (28,3) 0
Tibial Sinir 1(3,6) 0 0
Kok 2(7,1) 25 (25,3) 20 (57,1)
Peroneal+Tibial Sinir 8(28,6) 38 (38,4) 14 (40)
Pleksus 0 2 (2,0) 1(2,9)
Sural Sinir 1(3,6) 6(6,1) 0
Etiyolojik nedenler, n (%) 0,306
Travma 9(32,1) 44 (44,4) 8(22,9)
Enjeksiyon 3(10,7) 11 (11,1) 6(17,1)
Radikiilopati 1(3,6) 14 (14,1) 15 (42,9)
Cémelme-immobilzasyon 6(21,4) 2(2,0) 0
Tuzaklanma 6(21,4) 15 (15,2) 0
idiyopatik 1(3,6) 4 (4,0) 0
Cerrahi komplikasyon 2(7,1) 9(9,1) 6(17,1)
Cerrahi tiri n (%) 0,304
Lumbosakral omurga ameliyati 0 6(6,1) 5(14,3)
Diz-Ayak ameliyati 2(7,1) 2(2,0) 0
Pelvis ameliyati 0 1(1,0) 1(2,9)
Cerrahi yok 26 (92,9) 90 (90,9) 29 (82,9)
Travma tirid n (%) 0,053
Atesli silah yaralanmasi 0 12 (12,1) 2(5,7)
Kesici-Delici alet yaralanmasi 1(3,6) 6(6,1) 0
Disme-burkma sonrasi kirik 3(10,7) 12 (12,1) 5(14,3)
Asiri yuk-gerilmeye bagh travma 4 (14,3) 7(7,1) 0
Trafik kazasi 1(3,6) 6(6,1) 1(2,9)
Elektrik carpmasi 0 1(1,0) ()
Travma yok 19 (67,9) 55 (55,6) 27 (77,1)

Mevcut calismada bilateral distk ayak klinigi olan hastalarin  oranlarda (%17.6) travma ve cerrahi komplikasyon etiyoloji-
%55.9’unun etiyolojisinde radikiilopati ikinci siklikta ise esit
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leri mevcuttu. Bilateral diisiik ayaga neden olan en nadir se-
bep ise cdbmelmeye bagl peroneal néropati (%8.8) (PNP) eti-
yolojisiydi. Bagdas kurarak oturmak, gdmelmek ve yatmak da
dahil olmak tizere pozisyonel aliskanliklar da PNP'ye neden
olabilir.(14) Bununla birlikte, uzun siireli cémelme nedeniyle
bilateral PNP oldukga nadirdir. Literatlirde uzun siire ayni po-
zisyonda oturma sonrasi bilateral PNP gelisen bir vaka su-
numu(15) ve pamuk hasadinda ¢alisanlarda uzun sire ¢omel-
meye bagl 8 hastalik bir seride bilateral PNP olgular bildiri-
mistir.(16)

Peroneal sinirin hasar gérmesi, ayak disikligiiniin en yaygin
nedenidir.(2, 17) Ek olarak, peroneal sinir yaralanmasi eris-
kinlerdeki tim monondropatilerin %15'ini olusturur.(18) Pe-
roneal sinir felci olan hastalar tipik olarak distik ayak ve adim
adim ylrime ile basvururlar. Ayak dorsalinde ve lateral ba-
cakta uyusma ve disestezi genellikle eslik eder.(19) Elektro-
fizyolojik bulgulara gore 44 hastada (%27) peroneal sinir ha-
sari vardi, 60 hastada (%37) peroneal ve tibial sinir hasari bir-
likteydi. Disuk ayak kliniginin etiyolojik nedenlerini arastiran
bir baska ¢alismada hastalarin (n=80) %86,3’linde (n=69) pe-
roneal sinir hasari, %58,8’inde (n=47) tibial sinir hasari sap-
tanmistir.(20) Ayrica calismada 47 hastada (%29) kok lezyonu
3 hastada (%1,9) lumbosakral pleksus lezyonu vardi. Hastala-
rin %61,1'i (n=99) 19-59 yas grubunda olup 19-59 yas gru-
bunda hasarlanan sinir anlamli olarak daha fazlaydi. Cinsi-
yete gore elektrofizyolojik olarak etkilenen sinirler arasinda
ise anlamli farkhlik saptanmamistir.

Hastalardaki disik ayak kliniginin etiyolojilerine bakildiginda
en stk neden travma (atesli silah yaralanmasi, kesici alet ya-
ralanmasi, fraktir vs) (%37,7) olup erkek hastalarda trav-
maya bagh dusik ayak klinigi anlamli olarak daha sik saptan-
mistir. Hastalarda travma tiirline bakildiginda ise hastalarin
%22,9’unda ategsli silah yaralanmasi, %11,4’tGinde kesici-delici
alet yaralanmasi vardi, %13,1'inde trafik kazasi vardi,
%1,6'sinda ise elektrik ¢carpmasi vardi. Cinsiyet ve yas ile
travma tiir arasinda anlamli bir fark yoktu. Dusik ayak insi-
dansini, nedenlerini ve risk faktorlerini inceleyen 1022 hasta-
nin dahil edildigi bir calismada motorlu arag kazalari, atesli
silah ve kesici delici alet yaralanmalarinin geng erkek yetis-
kinlerde ayak diistikliglnin yaygin nedeni oldugunu belirtip
daha genc ve erkek cinsiyetin bu etiyolojik nedenlerde bir
risk faktort oldugunu belirtmislerdir.(5) Calismada diger
travma tirlerinden %32,8 oraninda diisme-burkma sonrasi
kirik saptanmis olup benzer bir g¢alismada kemik fraktlri
%12,5 oraninda gorilmustur.(20) Oranlar arasindaki farklilik
¢ahsmalarin érneklem biytkliginin farkh olmasindan kay-
naklaniyor olabilir.

L5 radikilopati, genellikle lomber disk hernisi, lomber deje-
neratif hastalik ve L4/L5 segmentlerinin kompresyonu ile
lomber spinal stenozun neden oldugu ayak diisuklUgu icin
baska bir yaygin etiyolojidir. (2, 21) Hastalarin %18,5’inde ra-
dikiilopatiye bagh dislik ayak gelismisti ve ikinci en sik ne-
deni olusturmaktaydi. Literatilirde, diskojenik ayak distklGgu
icin bildirilen insidans oranlari degismektedir.(3, 22) Retros-
pektif bir calismada, Ma ve ark. L5 sinir kokini etkileyen disk
herniasyonu olan hastalarin %23'linde disiik ayak oldugunu
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bulmuslardir.(3) Carolus ve ark. kisa bir slire 6nce lumbar spi-
nal sinir koki hasari (radikilopati) ve peroneal sinir kompres-
yonunun ayak dismesinin en sik nedenleri oldugunu bil-
dirdi.(4)

Etiyolojik nedenlerden cerrahi komplikasyon ise %10,5 ora-
ninda gorulmus olup kadin hastalarda anlamli olarak daha sik
rastlanmistir. Ayrica cerrahi turlerine bakildiginda olgularin
%6,8'ine lumbosakral omurga cerrahisi, %2,5'ine diz-ayak
cerrahisi, %1,2'sine pelvis cerrahisi uygulanmisti. Tim cer-
rahi tipleri kadin hastalarda anlamli olarak daha fazla saptan-
mistir. Yas ile cerrahi tiiri arasinda ise anlamli bir farkhhk
yoktu. Seksen hastanin dahil edildigi bir ¢alismada kalga ek-
lemine yonelik cerrahi girisim sonrasi diisiik ayak orani %8,75
saptanmis olup sonuglarimizla benzerdi.(20) Dusik ayak kli-
nigi olan genis kapsaml bir baska ¢alismada ise hastalarin
%13,9’unda lumbosakral omurga cerrahisi sonrasi disiik
ayak meydana gelirken, hastalarin %7,8'i daha 6nce kalga
protezi ameliyati gegirmis; ileri yas ve kadin cinsiyetin diisiik
ayakla sonuglanan kalga protezi ameliyati igin risk faktorleri
oldugu belirtilmistir.(5)

Mevcut calismada hastalarin %12.5‘inde enjeksiyona bagh
dislk ayak klinigi gelismisti. Dusuk ayak klinigi olan hastala-
rin degerlendirildigi bir galismada hastalarin %31.25‘inde en-
jeksiyon noropatisi saptanmistir.(20) Enjeksiyona baglh siya-
tik néropatinin gelistigi 160 olgu Uzerinde yapilan bir ¢alis-
mada; olgularin %41’inde dislik ayak gelistigi belirtiimekte-
dir.(23) Gluteal bolgeye intramuskiiler enjeksiyon sonrasi ge-
lisen siyatik sinir hasari 6n tanisi ile basvuran 68 hastanin
elektrofizyolojik bulgularinin degerlendirildigi bir baska calis-
mada ise %35,29'da disik ayak mevcuttu.(24) Enjeksiyon
noropatisi, daha az gluteal yag tabakasina sahip ince yapih
erkeklerde, ve ileri yaslarda daha sik gorilmektedir.(25, 26)
Mevcut calismada enjeksiyon noropatisine bagh disiik ayak
gelismis hastalarin 17’si (%85) erkek, 3’l ise (%15) kadind.
Literatlrle uyumlu olarak erkek hastalarda enjeksiyon noro-
patisine bagh dusik ayak klinigine anlamli olarak daha sik
rastlanmisti. Calismalarda oranlarin farkh olmasi hastalarin
cinsiyet, yas, kilo farkliliklari ile birlikte toplumlarda intra-
muskdiler enjeksiyon yapilma sikligi, deneyimli saglk perso-
neli ve enjeksiyon teknigindeki farkliliklarindan kaynaklani-
yor olabilir.

Kisithhiklar

Calismanin kisithliklar arasinda retrospektif bir calisma ol-
masi ve prognoz hakkinda fikir ylriitmek icin hasta takipleri-
nin yapilmamis olmasi sayilabilir. Bu konuda daha genis kap-
samli prospektif calismalar dislik ayak klinigi hakkinda daha
fazla fikir sahibi olmamizi saglayabilir.

Sonug

Dislik ayak klinigi giinlik yasamda cesitli derecelerde 6ziir-
lGluge sebep olmasi nedeni ile 6Gnemlidir. Mevcut veriler ret-
rospektif calismalara dayanmaktadir. Dustk ayak kliniginde
en sik etkilenen sinirler peroneal ve tibial sinirlerdi. Erkek cin-
siyet travma, kadin cinsiyet ise cerrahi komplikasyonlara
bagl gelisen dustk ayak klinigi ile iliskiliydi. Yas ile etiyoloji
arasinda anlamh farkhlik yoktu. Néromuskuler yolaktaki her-
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hangi bir yaralanma bu klinige neden olabileceginden bu has-
talarda kapsamli bir arastirma yapilmasi gerekmektedir.

Etik onam: Calisma etik onayi Harran Universitesi Etik Kurulu’ndan
alindi (tarih: 07/08/2023, karar no: HRU/23.14.21). Calismamiz Hel-
sinki Bildirisi’nde belirtilen etik standartlara uygun planlanmistir.
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Abstract )
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Background: The aim of this retrospective study was to assess the lesion burden in pediatric patients with multiple

sclerosis (pMS) using a computer-assisted algorithm, specifically the VolBrain program. The study aimed to com- Dr. Gulnihal DENIZ

pare the performance of this automated tool with traditional detection methods performed by neuroimaging Department of Physiotherapy and Reha-
analysts, providing valuable insights into the potential of automated tools for lesion quantification in pMS.
Materials and Methods: The study cohort consisted of 20 PMS patients, aged 10-18 years, registered at Atatiirk
University Research Hospital. Lesion assessment was performed using the VolBrain program (by an anatomist) and
standard detection methods (by a neuroradiologist) using T2 SPACE dark matter sequences. Statistical analysis
included Wilcoxon and Pearson correlation tests, and the study adhered to ethical considerations and standardised

bilitation, Faculty of Health Sciences,
Erzurum Technical University, 25055,
Erzurum, TURKIYE

magnetic resonance imaging (MRI) protocols. E-mail: gulnihal.deniz@erzurum.edu.tr
Results: In this study, pMS patients aged 10-18 years, the cohort consisted of 60% females (n=12) and 40% males

(n=8). The mean age for females was 15.67+1.969 and for males 14.50+2.20 years (p=0.24). Plague count analysis Received / Gelis tarihi: 25.03.2024
showed a statistically significant difference between radiologist and VolBrain assessment in all pMS patients

(p=0.021). Significant differences were also observed in female pMS patients (p=0.034) but not in males (p=0.362). Accepted / Kabul tarihi: 26.04.2024

Correlations between radiologist and VolBrain assessments showed significant associations in both female and

male patients, with strong correlations observed for plague number, lesion burden and Expanded Disability Status

Scale (EDSS) scores (p<0.01). DOI: 10.35440/hutfd.1455339
Conclusions: This study demonstrates the potential of the VolBrain programme in assessing lesion burden in pMS

patients. The observed correlations with traditional methods and clinical parameters support the concurrent vali-

dity of VolBrain and emphasise its potential clinical relevance. Incorporating automated tools into routine clinical

practice could improve the accuracy of lesion quantification and thus contribute to improved monitoring and ma-

nagement of pMS.

Key Words: Pediatric MS, VolBrain, Lesion Plague Number, Lesion Burden, EDSS

0z

Amag: Bu retrospektif galismanin amaci, bilgisayar destekli bir algoritma olan VolBrain programini kullanarak pe-
diatrik Multiple Skleroz’lu (pMS) hastalarda lezyon yiikiini degerlendirmektir. Calisma, bu otomatik aracin perfor-
mansini nérogorintileme analistleri tarafindan gergeklestirilen geleneksel tespit yontemleriyle karsilagtirarak
pMS'de lezyon 6lglimui igin otomatik araglarin potansiyeline iliskin 6nemli bilgiler sunmayi hedeflemistir.
Materyal ve Metod: Calisma grubu Atatiirk Universitesi Arastirma Hastanesi'ne kayith 10-18 yas arasi 20 pMS has-
tasindan olugsmustur. Lezyon degerlendirmesi VolBrain programi (anatomist tarafindan) ve standart tespit yontem-
leri (bir néroradyolog tarafindan) kullanilarak T2 SPACE dark matter sekanslari kullanilarak yapildi. istatistiksel ana-
liz Wilcoxon ve Pearson korelasyon testlerini igeriyordu ve galisma etik hususlara ve standartlagtiriimis manyetik
rezonans goérinttleme (MRI) protokollerine bagh kaldi.

Bulgular: Bu ¢alismada 10-18 yas arasi pMS hastalarinin %60'i kiz (n=12) ve %40"i erkeklerden (n=8) olusmaktadir.
Yas ortalamasi kizlarda 15,67+1,969, erkeklerde ise 14,50+2,20 yildi (p=0,24). Plak sayimi analizi, tim pMS hasta-
larinda radyolog ve VolBrain degerlendirmesi arasinda istatistiksel olarak anlamli bir fark oldugunu gosterdi
(p=0,021). Kiz pMS hastalarinda da anlamli farkhiliklar gozlenirken (p=0,034), erkeklerde ise bu fark gérilmedi
(p=0,362). Radyolog ve VolBrain degerlendirmeleri arasindaki korelasyonlar, hem kiz hem de erkek hastalarda plak
sayisl, lezyon yiikii ve Genisletilmis Engellilik Durum Olgegi (EDSS) skorlari igin giiclii korelasyonlar oldugunu gés-
termistir (p<0,01).

Sonug: Bu ¢alisma, VolBrain programinin pMS hastalarinda lezyon yukini degerlendirmedeki potansiyelini ortaya
koymaktadir. Geleneksel yontemler ve klinik parametrelerle gézlemlenen korelasyonlar VolBrain'in eszamanl ge-
cerliligini desteklemekte ve potansiyel klinik uygunlugunu vurgulamaktadir. Otomatik araglarin rutin klinik uygula-
maya dahil edilmesi, lezyon miktarinin dogrulugunu artirabilir ve bdylece pMS'nin daha iyi izlenmesine ve yoneti-
mine katkida bulunabilir.

Anahtar Kelimeler: Pediatrik MS, VolBrain, Lezyon Plak Sayisi, Lezyon Yk, EDSS
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Introduction

Multiple sclerosis (MS) is a chronic inflammatory and dege-
nerative disease of the central nervous system with a wide
range of neurological findings reflecting both focal and
widespread damage to the brain and spinal cord (1). MS pa-
tients (diagnosed at <18 years of age) constitute 3.5-5% of
all MS patients and their incidence varies between 0.2-
0.64/100000 (2). The fact that some signs and symptoms
are observed in these children from an early age and that
these findings are not specific to MS disease are seen as
precursors of uncertainties about the disease. To address
these uncertainties, MRI sensitively detects lesions associ-
ated with MS. MRI serves as a crucial tool for the objective
monitoring of disease progression and the evaluation of
treatment effectiveness. Precise and accurate lesion mea-
surements, including number, volume, and type, obtained
from MRI are essential endpoints for assessing the impact
of the disease (3). Therefore, the segmentation and quan-
tification of MS lesions necessitate high precision and accu-
racy to provide reliable clinical insights. Alternatively, the
detection of MS lesions is often performed by radiologists
or trained neuroimaging analysts. These professionals ma-
nually annotate and measure lesions using semi-automatic
annotation tools in both clinical trials and imaging studies.
While manual segmentation remains a necessary practice,
its broader clinical application must be improved due to its
inherent time-consuming and labor-intensive nature and
its susceptibility to inter/intra-observer biases and errors.
Consequently, there is a growing demand for fully automa-
ted tools that facilitate rapid, accurate, and precise seg-
mentation of MS lesions from MRI scans (4). Numerous au-
tomatic segmentation methods have been proposed, and
the recent integration of deep learning techniques has
expedited the development of more accurate intuitive le-
sion segmentation tools. Nonetheless, challenges persist,
and current state-of-the-art techniques need to achieve the
precision of radiologist manual segmentation (3, 4).

In light of this information, our study was aimed to retros-
pectively evaluate the lesion burden in patients with pMS
using a computer-aided algorithm and compare its perfor-
mance with standard detection methods.

Materials and Methods

Study Design

This retrospective study examined pediatric patients diag-
nosed with MS registered at Atatlirk University Research
Hospital. pMS cases were assessed using the VolBrain prog-
ram, employing a computer-aided algorithm. Concurrently,
the same cohort of patients with pMS underwent evalua-
tion by neuroimaging analysts using traditional detection
methods.

By the 2010 McDonald criteria, this study encompassed in

Lesion Analysis in Pediatric Multiple Sclerosis

dividuals within the age range of 10 to 18 years who recei-
ved a diagnosis of MS. EDSS scores of all MS patients were
evaluated. Exclusion criteria were applied to eliminate
children with other neurodegenerative diseases from the
study cohort.

Evaluation of Plaque Number and Lesion Burden by the
Radiologist

In this study, measurements of plague number and lesion
burden in the traditional detection method were conduc-
ted by a neuroradiologist employing T2 Space dark fluid
sequences. The number of lesions was determined as the
total number, and lesion burdens are classified as mild-mo-
derate and advanced by the neuroradiologist.

Evaluation of Plaque Number and Lesion Burden by VolB-
rain

In this study, measurements of plaque number and lesion
burdenin the VolBrain program were conducted by an ana-
tomist employing T2 SPACE dark fluid sequences. The VolIB-
rain program computed lesion numbers as discrete nume-
rical data, delineating counts for Total lesions, Periventricu-
lar, Deepwhite, Juxtacortical, and Infratentorial categories.
Furthermore, the VolBrain program determined lesion bur-
den as percentages, separately delineating proportions for
Total lesions, Periventricular, Deepwhite, Juxtacortical, and
Infratentorial lesions (Figure 1.).

A cohort of 28 pediatric patients diagnosed with MS and
registered at Atatlirk University Research Hospital, Depart-
ment of Radiology, was examined. Eight patients were exc-
luded from the study due to the unavailability of MRI scans
in the specified sequence, resulting in a final evaluation of
20 pMS. A priori power analysis, conducted using the G-
Power 3.1.9.4 software, determined that the sample size
was adequate. The calculated effect size was 0.88, with a
power of 0.95 at a 95% confidence interval and a signifi-
cance level of 0.05 (5). These parameters affirm that the
sample size meets the desired criteria.

The Clinical Research Ethics Committee of Ataturk Univer-
sity Faculty of Medicine, by the Helsinki Declaration, rende-
red a decision with the assigned ethics committee refe-
rence B.30.2.ATA.0.01.00/808 on October26, 2023.

MR protocol

The MRI protocol used in the study is as follows. Anatomical
structures were visualized using high-resolution T2 SPACE
dark fluid sequences. The imaging sequence was sagittal,
with a repeat time of 1900 ms/2.84s, a flip angle of 15 deg-
rees, an echo time of 2.67 ms, a field of view (FOV) of 256
mm?, a matrix size of 256x256, and a total of 160 slices. The
slice thickness was 1 mm, and the imaging resolution was
1x1x1 mm?3 isotropic (6).
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Figure 1. Lesion brain measurement in Volbrain program
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VolBrain Method

The VolBrain method, accessible at https://volbrain.net/,
serves as an open-access platform for automated segmen-
tation of diverse brain structures. In our study, Total Lession,
Periventricular, Deepwhite, Juxtacortical, Infratentorial, Ce-
rebellar and Medular lesion numbers were calculated using
the VolBrain lesion-brain program. Additionally, the
Mricloud method, a web-based software developed by
Johns Hopkins University, was utilized for lesion calculation
coupled with brain parcellation in MRI—the initial step in
the calculation process involved converting MR images to
"gz or rar" format. Subsequently, a file with the "DICOMDIR"
extension was opened through a DICOM viewer software
program. High-resolution T2 SPACE dark fluid sequences
were accessed using Mricron to exhibit anatomical structu-
res, and a gz extension file in compressed FSL format was
generated. The ensuing stage comprised uploading the con-
verted images in "gz" format to the VolBrain webpage and
registering and submitting gz extension files to the system.
After an approximate duration of 5-10 minutes, volumetric
and lesion datas for all brain regions were acquired, with the
outcomes being saved as PDF files. The images were further
documented in native and MNI formats, facilitating a three-
dimensional visual evaluation using itksnap (6, 7).

Statistical Analysis

The Statistical Package for the Social Sciences (SPSS) version
22.0 for Windows was used to analyze all study parameters.
The normality of data was verified using Skewness and Kur-
tosis values, which should fall between -2 and +2 for nor-
mally distributed data (1). However, it was determined that
the data did not adhere to a normal distribution. The Wil-
coxon test was employed to evaluate the significance of bi-
nary parameters relative to each other. The median of the
25-75 percentile was used to present continuous variables,
while frequencies (n) and percentages (%) were used for ca-
tegorical variables (8). Pearson Correlation test was used to
examine the relationships between parameters. Statistical
values with p<0.05 were considered significant.

Results

In this study, an investigation was conducted on pediatric
patients diagnosed with multiple sclerosis within the age
range of 10 to 18 years. The cohort comprised 12 female in-
dividuals, constituting 60% of the sample, and 8 male indivi-
duals, representing 40% of the cohort. The mean age of pMS

Lesion Analysis in Pediatric Multiple Sclerosis

females was determined to be 15.67+1.969. Similarly, the
mean age of pMS males was calculated as 14.50+2.20
(p=0.24).

In the analysis of plaque counts among all pMS patients, a
statistically significant disparity was observed between as-
sessments conducted by radiologists and those performed
by the VolBrain (p=0.021). In scrutinizing the plaque counts
among female pMS patients, a statistically significant dispa-
rity emerged between assessments conducted by radiolo-
gist and those undertaken by VolBrain (p=0.034). Conver-
sely, in the analysis of plaque counts among male pMS pati-
ents, no statistically significant difference was discerned
between evaluations carried out by radiologist and those fa-
cilitated by VolBrain (p=0.362). Table 1 displays the means
of plague numbers and lesion burdens assessed by the radi-
ologist, the averages of plague numbers and lesion burdens
evaluated by VolBrain, and the average EDSS scores across
all patients.

The relationship between the plaque numbers, lesion bur-
den and expanded disability status scale in volbrain and ra-
diologist evaluations of pMS Patients was evaluated separa-
tely in the total patient (Table 2.), female patients and male
patients.

Significant correlations were observed in female patients
with pMS between the number of lesions assessed by the
radiologist, the number of lesions evaluated by the VolBrain
program, and the EDSS scores (r=0.647, p=0.023; r=0.850,
p=0.001, respectively). Also significant correlations were ob-
served in female patients with pMS between the number of
lesions assessed by the VolBrain program with the number
of lesions evaluated by the radiologist, VolBrain assessed le-
sion burden, and the EDSS scores (r=0.647, p=0.023;
r=0.665, p=0.018; r=0.871, p=0.001, respectively). Signifi-
cant correlations were observed in female patients with
pMS between the lesion burden assessed by the VolBrain
program with the lesion burden evaluated by the radiologist
and the number of lesions evaluated by the VolBrain prog-
ram (r=0.822, p=0.001; r=0.665, p=0.018, respectively).
Significant correlations were observed in male patients with
pMS between the number of lesions assessed by the VolB-
rain program with the EDSS scores (r=0.945, p=0.001). Signi-
ficant correlations were observed in male patients with pMS
between the lesion burden assessed by the VolBrain prog-
ram with the lesion burden evaluated by the radiologist
(r=0.877, p=0.004).

Table 1. Mdian and Percentage Values of Expanded Disability Status Scale Scores, Plaque Counts, and Lesion Burdens

Female pMS Male pMS Total pMS
Median %25 %75 Median %25 %75 Median %25 %75
Number of Plaques Assessed by the Radiologist 36 17.25 45 22.50 12.75 30.25 28 16.50 44
Number of Plaques Assessed by VolBrain 44 38 48.50 28 11.50 38.25 39 27 46.75
Lesion Burden Assessed by the Radiologist 15 1 2 15 1 2 15 1 2
Lesion Burden Assessed by VolBrain 0.62 0.35 1.06 0,53 0,42 1,80 0.55 0.40 1.15
Expanded Disability Status Scale 3 2 3,87 2 15 2,75 2.5 2 3

pMS: pediatric multiple sclerosis
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Table 2. Relationship Between Plague Numbers, Lesion Burden, and Expanded Disability Status Scale in Volbrain and

Radiologist Assessments of pMS Patients.

Number of Number of Lesion Burden | Lesion Burden ;:;r::::ted
Plaques Assessed | Plaques Assessed | Assessed by the| Assessed by Statusy
by the Radiologist by VolBrain Radiologist VolBrain Scale
Number of Plaques Assessed by the r 1 0.663 0.108 -0.002 0.832
Radiologist p 0.001** 0.651 0.994 0.001**
Number of Plaques Assessed by r 0.663 1 0.108 -.0155 0.899
\VolBrain p 0.001** 0.651 0.515 0.001**
Lesion Burden Assessed by the Radi- r 0.108 0.108 1 0.766 0.166
ologist p 0.651 0.651 0.001** 0.484
-0.002 -0.155 0.766 1 -0.028
Lesion Burden Assessed by VolBrain ; 0.994 0.515 0.001** 0.905
N r 0.832 0.899 0.166 -0.028 1
Expanded Disability Status Scale 0 0.001** 0.001** 0.484 0.905

*:p<0.05, **:p<0.01

Discussion

This study sought to retrospectively assess the lesion burden
and number in pediatric patients with MS using a computer-
aided algorithm and to compare its performance with stan-
dard detection methods. The findings from this investigation
offer valuable insights into the potential of automated tools,
such as the VolBrain program, for accurately quantifying MS
lesions and assessing disease burden in the pediatric popu-
lation and as far as we know, it is among the first studies in
the literature on patients with pMS.

MRI has an important role in the diagnosis of MS, as it shows
the spread in time and space and reveals the findings of ot-
her demyelinating diseases in the differential diagnosis (9).
pMS presents distinctive challenges attributable to the he-
terogeneous nature of symptoms and the intricacies invol-
ved in diagnosing children. MRI emerges as a pivotal moda-
lity for discerning lesions associated with MS in this pediatric
cohort, offering indispensable data for ongoing disease mo-
nitoring and treatment assessment (10). Nonetheless, the
manual segmentation of these lesions, conventionally
executed by radiologists, is riddled with challenges, prima-
rily stemming from the dual burdens of labor-intensive tem-
poral demands and vulnerability to inherent biases. In res-
ponse to these challenges, the integration of automated to-
ols propelled by deep learning methodologies stands as a
promising avenue (11). Nevertheless, the judicious conside-
ration of the precision of such automated tools remains pa-
ramount in ensuring their clinical utility and reliability in the
pMS context (12).

The quantitative evaluation of plague numbers assumes pa-
ramount importance in the realm of MS as it functions as a
pivotal metric for assessing the severity and progression of
the disease. Plaques, indicative of demyelination and axonal
damage within the central nervous system, stand as distinc-
tive pathological hallmarks of MS. The vigilant monitoring of
the dynamic evolution of plaque numbers through imaging
modalities, such as MRI, offers critical insights into the tra-
jectory of the disease. A heightened plaque burden frequ

ently correlates with augmented disability and a more agg-
ressive clinical course (13, 14).

In this study, the number of plaques was measured by both
radiologists and the Volbrain program. The observed dispa-
rities in plaque counts among pMS patients, as assessed by
both radiologists and VolBrain, give rise to crucial conside-
rations regarding the reliability and consistency of evalua-
tion methods in clinical settings. The statistically significant
difference noted in the total pMS patient group suggests po-
tential variations in the interpretation of plaque counts
between traditional radiological assessments and those con-
ducted using VolBrain. Notably, when specifically scrutini-
zing female pMS patients, a similar statistically significant
disparity was observed, reinforcing the notion that the eva-
luation methods might have a differential impact based on
gender. On the contrary, in the analysis of plaque counts
among male pMS patients, no statistically significant diffe-
rence was discerned between assessments conducted by ra-
diologists and those facilitated by VolBrain. This finding un-
derscores the importance of considering gender-specific
factors in the assessment of multiple sclerosis lesions, as the
disease may manifest differently in male and female pati-
ents (15).

Lesion burden assumes paramount significance in the comp-
rehensive comprehension and management of MS. Lesions,
characterized by areas of demyelination and inflammation
in the central nervous system, serve as crucial indicators of
the disease's progression and its impact on neurological
function. The extent and distribution of these lesions contri-
bute directly to the clinical manifestations and levels of di-
sability experienced by individuals with MS. Assessing lesion
burden and lession plague numbers not only facilitates the
diagnosis and monitoring of the disease but also informs tre-
atment decisions and aids in prognosis estimation. A high le-
sion burden often correlates with increased neurological im-
pairment and a heightened likelihood of disability progres-
sion (16). Monitoring changes in lesion burden over time
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through advanced imaging techniques provides valuable in-
sights into disease activity and the response to therapeutic
interventions. Consequently, understanding and quantifying
lesion burden in MS patients play a pivotal role in tailoring
personalized treatment plans, optimizing patient care, and
advancing research efforts aimed at developing more effec-
tive therapies for this intricate neurological disorder (17).
The findings of this study highlight a significant correlation
between lesion burden measurements obtained by radiolo-
gists and those generated by VolBrain, reinforcing the relia-
bility of both methods in assessing lesion burden. The ove-
rall strong correlation in the total patient cohort (r=0.766,
p=0.001) suggests a consistent and robust relationship
between the two measurement techniques. This alignment
is particularly noteworthy as the lesion burden was quanti-
fied using different units—percentage for VolBrain and a qu-
alitative scale (mild-moderate-severe) for radiologists.

The observed high correlation within specific patient subg-
roups, such as female and male patients with pMS, further
strengthens the validity of the lesion burden assessments. In
female pMS patients, the correlation coefficient was notably
strong (r=0.822, p=0.001), indicating a reliable association
between the two measurement methods. Similarly, male
pMS patients exhibited a remarkably high correlation
(r=0.877, p=0.004), emphasizing the consistency of lesion
burden measurements across diverse patient demograp-
hics. These findings have important implications for clinical
practice and research, as they suggest that VolBrain, a tool
that employs percentage-based measurements, aligns clo-
sely with the assessments made by experienced radiologists
using a different scale. The high correlation coefficients not
only support the concurrent validity of VolBrain in measu-
ring lesion burden but also underscore its potential as a va-
luable and efficient tool for lesion quantification, offering a
guantitative perspective that complements traditional qua-
litative assessments. In conclusion, the strong correlation
observed between lesion burden measurements by VolBrain
and radiologists across the total patient cohort, as well as
within gender-specific subgroups, supports the concurrent
validity of VolBrain in assessing lesion burden in pMS. These
findings contribute to the growing body of literature on au-
tomated image analysis tools, showcasing their potential to
enhance and streamline the diagnostic process in neuroima-
ging studies (18).

Similar outcomes to the present study have been reported
in existing literature. Koc et al (11). documented a no-
teworthy correlation between VolBrain and radiologists in
quantifying lesion numbers. In a related investigation, Ya-
mamoto et al (19). posited that a computer-aided algorithm,
such as VolBrain, holds utility in the determination of lesion
burden. Their study emphasized the potential benefits of
employing computational tools for lesion burden assess-
ment. The findings from these studies above align with the
results presented in our investigation, collectively undersco-
ring the robustness and reliability of automated methods,
particularly VolBrain, in the realm of lesion quantification.

Lesion Analysis in Pediatric Multiple Sclerosis

These consistent observations across various studies contri-
bute to the growing body of evidence supporting the effec-
tiveness of computer-aided algorithms in enhancing the pre-
cision and efficiency of lesion assessments, thereby offering
valuable insights into neuroimaging research and clinical
applications (18, 19).

The observed significant correlations among various para-
meters in female patients with pMS provide valuable in-
sights into the relationship between lesion assessment, bur-
den, and clinical disability. The study reveals compelling con-
nections between the number of lesions assessed by both
the radiologist and the VolBrain program, emphasizing the
consistency in lesion identification between traditional ima-
ging analysis and automated software.

The robust correlation between the number of lesions eva-
luated by VolBrain and the EDSS scores underscores the cli-
nical relevance of these imaging findings. This suggests that
the extent of lesions, as identified by the automated prog-
ram, is closely linked to the overall disability level in female
patients with pMS. The strong correlation coefficients
(r=0.850 and r=0.871) highlight the potential of automated
lesion assessment in predicting and understanding the seve-
rity of clinical manifestations. Furthermore, the interplay
between different assessment methods is highlighted by the
significant correlations observed between the number of le-
sions assessed by VolBrain and the lesion burden evaluated
by the radiologist. This emphasizes the consistency in lesion
burden determination, whether through manual or automa-
ted processes. The positive correlation with the number of
lesions evaluated by VolBrain further supports the reliability
of this software in capturing the comprehensive lesion pro-
file in pMS (19). The significant correlations observed in this
study provide a strong foundation for the integration of au-
tomated lesion assessment tools, such as VolBrain, in the
comprehensive evaluation of female patients with pMS.
These findings not only validate the reliability of such tools
in lesion detection and burden assessment but also empha-
size their potential clinical utility in predicting and unders-
tanding the severity of disability in pMS. Further research
and validation studies may be warranted to solidify the role
of automated tools in enhancing the precision and efficiency
of clinical decision-making in the management of pMS (11,
18).

Limitations and Future Directions

While promising, our study has limitations, including a rela-
tively small sample size and a single-center setting, which
may impact the generalizability of the findings. Future stu-
dies with larger, more diverse cohorts and multi-center col-
laborations are needed to ensure we validate our results'
external validity. Additionally, the study focuses on a specific
automated tool, and comparisons with other existing algo-
rithms could provide a more comprehensive understanding
of their relative merits.
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Conclusion

In conclusion, our study contributes valuable insights into
the evaluation of lesion burden in pediatric MS patients
using the VolBrain program. The observed correlations with
traditional methods and clinical parameters support the po-
tential clinical relevance of this automated algorithm. As
technology advances, incorporating such tools into routine
clinical practice could enhance the efficiency and precision
of lesion parameters, contributing to improved monitoring
and management of pediatric multiple sclerosis.
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Amag: Bu calismanin amaci, Anevrizmal kemik kisti (AKK) tanisi ile takip ve tedavisi yapilan hastalarin uzun dénem klinik, fonksi-
yonel ve onkolojik sonuglarini arastirmaktir. Ayrica tedavi segeneklerinin niiks ve komplikasyon tizerine etkisinin ortaya koyulmasi
amaglanmistir.

Materyal ve metod: 2000 ile Ocak 2023 tarihleri AKK tanisiyla cerrahi tedavisi ve takibi yapilan hastalar ¢alismaya dahil edilmistir.
Veriler, hastane veri tabani ve hasta takip dosyalari kullanilarak retrospektif olarak toplanmistir. Calismaya sadece histolojik olarak
AKK tanisi dogrulanmis ve minimum 12 ay takip siiresi olan hastalar dahil edildi. Yas, cinsiyet, taraf, timorin kemik yerlesim yeri,
ekstremite lokalizasyonu, tercih edilen cerrahi yontem (kiiretaj+allogreft, kiiretaj+otogreft, kiiretaj+sement ve rezeksiyon), inter-
nal tespit uygulanip uygulanmadigi, takip stiresi, niiks varligi ve niks tarihi gibi veriler kaydedildi. Hastalara son takip poliklinik
kontrollerinde MSTS (Musculoskeletal Tumor Society) skorlama sistemi ile yapildi. Bu veriler temelinde hastalarin klinik, radyolo-
jik, fonksiyonel ve onkolojik sonuglari ile komplikasyon oranlari, niiks varligi ve niiks olusumunu etkileyen faktorler geriye dontk
olarak analiz edilmistir.

Bulgular: Calismaya 51 kadin, 52 erkek olmak tizere toplam 103 hasta dahil edildi. Ortalama takip stresi 30,94+4,43 ay idi. Hasta-
larin %24,3'lnde (n=25) niks goérildi. Niks gelisen hastalarin yaslarinin, niiks olmayanlara gore anlamli diizeyde daha yiiksek
oldugu belirlenmistir (p<0,001). Niiks durumu ile internal tespit arasinda istatistiksel olarak anlaml iligki tespit edilmistir
(p=0,020). Cerrahilerinde internal tespit uygulanan hastalarin MSTS skorlari, internal fiksasyon uygulanmayan hasta grubuna gore
anlamli diizeyde daha yuksekti (p<0,001).

Sonug: Sonug olarak ¢alismamizda elde ettigimiz veriler dogrultusunda anevrizmal kemik kistinin tedavi segimi lokalizasyona, bo-
yuta, patolojik kirik riskine ve semptomlarin yani sira gevre dokulara da bagldir. Ozellikle kirik riski olan AKK’larda, alt ekstremite
lokalizasyonlarinda, iskelet gelisimini tamamlamamig hastalarin cerrahi tedavilerinde daha dikkatli olunmasi gerektigi goristinde-
yiz. Nuks gelisiminin engellenmesi ve kirik riski olan hastalara internal fiksasyon uygulanmasi hasta memnuniyetini arttirmakta ve
fonksiyonel sonuglari olumlu etkilemektedir.

Anahtar Kelimeler: Anevrizmal kemik kisti, Niks, Cerrahi tedavi, Kemik timori

Abstract

Background: aim of this study was to investigate the long-term clinical, functional and oncologic outcomes of patients with an-
eurysmal bone cyst (ABC). It was also aimed to reveal the effect of treatment options on recurrence and complications.
Materials and Methods: Patients who underwent surgical treatment and follow-up with the diagnosis of ACS between 2000
and January 2023 were included in the study. Data were collected retrospectively using the hospital database and patient fol-
low-up files. Only patients with a histologically confirmed diagnosis of ABC and a minimum follow-up period of 12 months were
included in the study. Data such as age, gender, side, bone location of the tumor, extremity localization, preferred surgical
method (curettage+allograft, curettage+allograft, curettage+autograft, curettage+cement and resection), whether internal fixa-
tion was applied, follow-up period, presence of recurrence and date of recurrence were recorded. The last follow-up was per-
formed with the MSTS (Musculoskeletal Tumor Society) scoring system in outpatient clinic controls. On the basis of these data,
the clinical, radiological, functional and oncological outcomes of the patients, complication rates, presence of recurrence and
factors affecting the occurrence of recurrence were retrospectively analyzed.

Results: A total of 103 patients, 51 women and 52 men, were included in the study. The mean follow-up period was 30.94+4.43
months. Recurrence was seen in 24.3% (n=25) of the patients. The age of patients with recurrence was significantly higher than
those without recurrence (p<0.001). There was a statistically significant correlation between recurrence and internal fixation
(p=0.020). The MSTS scores of patients who underwent internal fixation during surgery were significantly higher than those of
patients who did not undergo internal fixation (p<0.001).

Conclusions: In conclusion, in line with the data obtained in our study, the choice of treatment for aneurysmal bone cysts depends
on localization, size, pathological fracture risk, symptoms and surrounding tissues. We believe that more caution should be exer-
cised in the surgical treatment of ACCs with fracture risk, lower extremity localizations, and patients with incomplete skeletal
development. Prevention of recurrence and internal fixation in patients with fracture risk increase patient satisfaction and posi-
tively affect functional outcomes.

Key Words: Aneurysmal bone cyst, Recurrence, Surgical treatment, Bone tumor
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Engin ve ark.

Giris

Kemik igerisinde kistik patolojik gortinim ile karakterize bir
lezyon olan anevrizmal kemik kisti (AKK) ilk defa 1942 yilinda
Jaffe ve Lichtenstein tarafindan tanimlandi (1). "Anevrizmal"
kelimesi belirgin genislemeyi, "kist" kelimesi ise "sivi dolu
bosluklan" ifade etmektedir (2). Primer kemik tiimérlerinin
%1’ini olusturan bu kemik lezyonlari iyi huylu ancak lokal ag-
resif bir lezyon olup tipik olarak agri, sislik veya genisleyen
bir kitlenin varligi ile kendini gosterir (2). Genel popiilas-
yonda AKK, cocuklar ve geng bireylerde daha sik gozlen-
mekle beraber yasamin ikinci dekatinda daha sik teshis edilir
ve erkek/kadin orani 1:1.16'dir. Viicutta en sik femur, tibia,
fibula, humerus, kafatasi ve omurganin arka elemanlarinda
gozlenirler (1). AKK'lar primer olarak bulunduklari kemik do-
kudan koken alabilecekleri gibi dev hiicreli timor, kondrob-
lastom, osteoblastom, kondromiksoid fibroma gibi baska bir
timoral lezyona reaksiyonel olarak da gelisebilirler. Yumu-
sak dokuda rastlanan anevrizmal kistleri ise olduk¢a nadirdir.
Anevrizmal kemik kistleri ‘benign’ fakat lokal agresif lezyon-
lardir. Standart tedavileri lezyon ici kiiretaj olmasina ragmen
lokal niiks oranlari yiksektir. Niiks oranlarini azaltmak icin,
kiiretaj sonrasi nekroz alanini artirmak ve kalinti timor hc-
resi birakma olasihgini azaltmak icin koterizasyon, fenol ve
kriyoterapi gibi farkli adjuvan yontemler uygulanmaktadir
(3). Literatiire bakildiginda cerrahi tedavi segenekleri olarak
genisletilmis kiretaj, adjuvan uygulanmasi ve sonrasinda
greft veya sement uygulama secenekleri yer almakta-
dir. Yaygin periartikller kemik tahribati olan olgularda veya
fibula ve klavikula gibi daha az 6nemli kemiklerdeki timor-
lerde ise genisletilmis rezeksiyon uygulanabilmektedir (3-5).
AKK iyi huylu bir kemik lezyonu olsa da tedavi sonrasi niiks
oranlari %10 ila %59 arasinda degisir ve tedavi sonrasi genel-
likle 2 yil icinde ortaya ¢ikar (6)

Bu calismanin amaci, AKK tanisi ile takip ve tedavisi yapilan
hastalarin uzun donem klinik, fonksiyonel ve onkolojik so-
nuglarini arastirmaktir. Ayrica tedavi seceneklerinin niks ve
komplikasyon Uzerine etkisinin ortaya koyulmasi amaglan-
mistir.

Materyal ve Metod

Bu tek merkezli, retrospektif calisma xx Kliniginde Ocak 2000
ile Ocak 2023 tarihleri arasinda gergeklestirildi. Yerel etik ku-
rulu onay! alindi. AKK tanisiyla cerrahi tedavisi ve takibi ya-
pilan hastalar calismaya dahil edilmistir. Veriler, hastane veri
tabani ve hasta takip dosyalari kullanilarak retrospektif ola-
rak toplanmistir. Calismaya sadece histolojik olarak AKK ta-
nisi dogrulanmis ve minimum 12 ay takip siiresi olan hastalar
dahil edildi. Tibbi kayitlari eksik olan, takipten ¢cikmis olan,
sekonder AKK tanisi alan ve 12 aydan kisa takip slresi olan
hastalar ¢alisma disi birakildi. Yas, cinsiyet, taraf, timaorin
kemik yerlesim yeri, ekstremite lokalizasyonu, tercih edilen
cerrahi yontem (Kiire- taj+allogreft, kiiretaj+otogreft, kire-
taj+sement ve rezeksiyon), internal tespit uygulanip uygu-
lanmadigy, takip stresi, niiks varligi ve niiks tarihi gibi veriler
kaydedildi. Klinigimizde AKK icin hangi cerrahi yontem tercih

Anevrizmal Kemik Kistlerinde Niiks Olusumu

edilirse edilsin adjuvan tedavi rutin olarak uygulanmaktadir.
Hastalara son takip poliklinik kontrollerinde MSTS (Muscu-
loskeletal Tumor Society) skorlama sistemi ile yapildi (7). Ust
ekstremite MSTS degerlendirmesinde agri, islevsellik, duy-
gusal kabullenme, el pozisyonu, el becerisi ve kaldirma yete-
negi (kas glicli) degerlendirildi. Alt ekstremite MSTS deger-
lendirmesinde ise agr, islevsellik, duygusala kabullenme,
destekler, ylirime kapasitesi, ylruyuas sekli degerlendirildi.
En ylksek 5, en dusik 0 puan tzerinden degerlendirme ya-
pildi. Hastalar tim 6lgeklerin bakilmasi sonrasinda en yliksek
30, en disilik 0 puan alabilmektedir. Her bir basamakta 2 ve
4 puan degerlendirmesi ortopedik onkoloji ekibinin muaye-
nesi ve gozlemi sonrasinda uygun araliga uyan hastalara
gore verilmektedir. Niiks sliphesi olan hastalarda ileri gorin-
tileme yontemleri kullanildi. Bilgisayarli tomografi (BT) ve
manyetik rezonans goériintileme (MRG) ile radyografik de-
gerlendirmenin ardindan niks sliphesi ile biyopsi planlandi
ve histopatolojik 6rnek alindi. Patoloji sonuglarina gore cer-
rahi planlama yapildi. Bu siire boyunca gergeklestirilen top-
lam cerrahi operasyon sayisi kaydedildi. Bu veriler temelinde
hastalarin klinik, radyolojik, fonksiyonel ve onkolojik sonuc-
lari ile komplikasyon oranlari, niks varlig ve niks olusu-
munu etkileyen faktorler geriye dénik olarak analiz edilmis-
tir.

istatistiksel analiz

istatistiksel analizler SPSS (IBM SPSS Statistics 27) adl paket
program kullanilarak yapilmistir. Bulgularin yorumlanma-
sinda frekans tablolari ve tanimlayici istatistikler kullaniimis-
tir.

Normal dagilima uygun olmayan 6l¢im degerleri igin para-
metrik olmayan yontemler kullaniimistir. Parametrik olma-
yan yontemlere uygun sekilde, iki bagimsiz grubun 6lgiim
degerleriyle karsilastiriimasinda “Mann-Whitney U” test (Z-
tablo degeri); Ug veya daha fazla bagimsiz grubun karsilasti-
rilmasinda “Kruskal-Wallis H” test (x?”-tablo degeri) ydntemi
kullaniimistir.

iki nitel degiskenin birbiriyle iliskilerinin incelenmesinde “Pe-
arson-x?” capraz tablolari kullaniimistir.

Niks olma durumunu etkileyen faktorlerin incelenmesinde
“Binary (ikili) lojistik regresyon: Backward LR modeli” kulla-
nilmistir.

Bulgular

Galismaya 51 kadin, 52 erkek olmak tizere toplam 103 hasta
dahil edildi. Ortalama takip suresi 30,94+4,43 (ay) ay
idi. AKK'larin 40" (%38.7) Ust ekstremitede, 63'U (%61.2) alt
ekstremitede yerlesimli olarak degerlendirilmistir. Hastala-
rin demografik 6zellikleri ve arastirmaya iliskin genel bulgu-
larin dagilimi Tablo 1'de 6zetlenmistir (Tablo 1).

Hastalar niiks durumuna gore ayrica iki gruba ayrildi (Tablo
2) (Tablo 3). Genel niiks oranina gére hastalarin %24.3'iinde
(n=25) nuks goraldi. Niks gorilen ve goralmeyen hastalar
arasinda takip siireleri agisindan istatistiksel olarak anlamh
fark yoktu (p=0.855) Niiks durumu ile cinsiyet, yon, kemik
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yerlesim yeri, ekstremite lokalizasyonu, klretaj sonrasi kul-
lanilan greft tipi veya sement arasinda istatistiksel olarak an-
lamli iligki yoktur (p>0,05) (Tablo 4).

Niks durumuna gore yas (yil) ve MSTS skorlari agisindan is-
tatistiksel olarak anlamli farklilik tespit edilmistir. Niks geli-
sen hastalarin yaslarinin, niks olmayanlara gére anlaml di-
zeyde daha yiksek oldugu belirlenmistir (Z=-3,603;

Anevrizmal Kemik Kistlerinde Niiks Olusumu

p<0,001). Niks olanlarin MSTS skorlari, niks olmayanlara
gore anlamli diizeyde daha disiik oldugu belirlenmistir (Z=-
2,397; p=0,017) (Tablo 2). Niks durumu ile internal tespit
arasinda istatistiksel olarak anlamh iliski tespit edilmistir
(x?=5,384; p=0,020). Niiks olan hastalarin %52.0’sinde, niiks
olmayan hastalarin ise sadece %26.9’undainternal tespit uy-
gulandigi belirlenmistir (Sekil 1)(Tablo 4).

Tablo 1. Hastalarin demografik 6zellikleri ve arastirmaya iliskin genel bulgular

Degisken (N=103) n %
Yas sinifi [ X & 5.5.524,38+15,73 (yll)]

<14 25 24,3
15-19 27 26,2
20-24 18 17,5
225 33 32,0
Cinsiyet

Kadin 51 49,5
Erkek 52 50,5
Yon

Sag 62 60,2
Sol 41 39,8
Komplikasyon

Niks 25 24,3
Komplikasyon yok 72 69,9
Diger 6 5,8
Takip siiresi [ X + 5.5.30,94+4,43 (ay)]

<30 27 26,2
30-34 52 50,5
235 24 23,3
Sikayet

Agri 60 58,3
insidental 22 21,3
Patolojik kirik 9 8,7
Sislik 12 11,7
Kemik yerlesimi

Proksimal 51 49,5
Distal 19 18,4
Diyafiz 15 14,6
Yaygin 18 17,5
Ekstremite lokalizasyon

Ust 40 38,8
Alt 63 61,2
Tedavi

K + Allogreft 51 49,5
K + Allogreft + IF 18 17,5
K + Otogreft 8 7,7
K + Otogreft + IF 7 6,8
K+S 5 4,9
K+S+IF 9 8,7
Rezeksiyon 5 4,9
Kemik tipi

Uzun 68 66,0
Diger 35 34,0
internal Fiksasyon

Var 34 33,0
Yok 69 67,0
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Tablo 2. Hastalarin niiks durumuna gore siniflandiriimasi

Anevrizmal Kemik Kistlerinde Niiks Olusumu

Niiks Var (n=25) Yok (n=78) istatistiksel analiz*
X+S.S. Medyan X+S.S. Medyan Olasihik
Degisken [Q1-Q3] [Q1-Q3]
Yas (yil) 31,08+12,78 30,0 22,23+16,04 16,0 Z=-3,603
[19,0-43,0] [13,0-25,0] p<0,001
Takip suresi (ay) 30,7245,26 32,0 31,01+17,38 32,0 Z=-0,183
[25,0-34,0] [20,0-36,0] p=0,855
MSTS skoru 23,76%3,18 22,0 25,32+2,64 26,0 7=-2,397
[20,0-24,0] [24,0-27,0] p=0,017

*Normal dagilima sahip olmayan verilerde iki bagimsiz grubun él¢iim degerleriyle karsilastirilmasinda “Mann-Whitney U” test (Z-tablo degeri) ista-

tistikleri kullanilmistir.

Tablo 3. Niiks durumu baz alinarak kurulan Lojistik Regresyon modeli

95% Giiven Araligi (OR)

Degisken B S.H. Wald sd p OR Alt Ust
Yas (yil) 0,037 0,015 6,269 1 0,012 1,038 1,008 1,068
MSTS skoru -0,103 0,024 18,019 1 <0,001 0,948 0,910 0,986
Fiksasyon* 1,202 0,499 5,795 1 0,016 3,327 1,250 8,851
Sabit -2,586 0,562 21,199 1 <0,001 0,075

*Referans kategori: Yok CCR=74,8%
Tedavi yontemi ile cinsiyet, yon, sikayet, kemik yerlesimi ve
MSTS kategorileri arasinda istatistiksel olarak anlamli iligki
yoktur (p>0,05).

Tedavi yontemi ile ekstremite lokalizasyonu arasinda ista-
tistiksel olarak anlaml iliski tespit edilmistir (x2=15,238;
p=0,002). Ust ekstremite yerlesimli lezyonlarin hig birisinde
klretaj sonrasi sement uygulanmasi ve rezeksiyon yontem-
leri tercih edilmedi. Alt ekstremite yerlesimli lezyonlarda ise

Tablo 4. Hastalarin niiks durumuna goére siniflandiriimasi

X2(5=8,676; p=0,370

sirasiyla en ¢ok uygulanan yontem kiretaj+allogreft
(%55.5) ve kiiretaj+sement (%22.2) uygulamasi idi.
internal tespit uygulanma durumuna gére MSTS skoru agi-
sindan istatistiksel olarak anlaml farkhlik tespit edilmistir
(2=-6,64; p<0,001). Cerrahilerinde internal tespit uygulanan
hastalarin MSTS skorlari, internal fiksasyon uygulanmayan
hasta grubuna gore anlamli diizeyde daha yuksek oldugu
belirlenmistir (Tablo 5).

Niiks Var (n=25) Yok (n=78) istatistiksel analiz*
Degisken n % n % Olasilik
Cinsiyet
Kadin 12 48,0 39 50,0 x2=0,030
Erkek 13 52,0 39 50,0 p=0,862
Yon
Sag 16 64,0 46 59,0 x2=0,200
Sol 9 36,0 32 41,0 p=0,655
Kemik yerlesimi
Proksimal 12 48,0 39 50,0
Distal 5 20,0 14 17,9 x2=0,146
Diyafiz 4 16,0 11 14,2 p=0,986
Yaygin 4 16,0 14 17,9
Ekstremite lokalizasyon
Ust 7 28,0 33 42,3 x2=1,632
Alt 18 72,0 45 57,7 p=0,201
Cerrahi
K + Allogreft 16 64,0 53 67,9
K + Otogreft 4 16,0 11 14,1 x2=2,691
K+S 5 20,0 9 11,5 p=0,442
Rezeksiyon - - 5 6,5
Kemik tipi
Uzun 16 64,0 52 66,7 x2=0,060
Diger 9 36,0 26 33,3 p=0,806
internal Fiksasyon
Var 13 52,0 21 26,9 x2=5,384
Yok 12 48,0 57 73,1 p=0,020

*iki nitel degiskenin birbiriyle iliskilerinin incelenmesinde “Pearson-x?’ capraz tablolari kullanilmstir.

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2024;21(2):166-172.

DOI: 10.35440/hutfd.1432321

169



Engin ve ark.

Performing Phy. Nam
TOS : 15:44:

Sekil 1. Femur proksimal metafiz bt')lged yr aIaAK’nm genis kUetaj ve koterizasyon sonrasi
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Acc. No : 6018442073

r-Ab

nda kavitenin allog-

reft ile doldurulmasi ve internal fiksasyon (femur proksimal antomik plak) ile desteklenmesi.

Tablo 5. internal fiksasyon durumuna gére MSTS degerlerinin karsilastiriimasi

Fiksasyon Var (n=34) Yok (n=69) istatistiksel ana-
< Medyan < Medyan liz*
Degisken X+S.S. [Q1-Q3] X+S.S. [Q1-Q3] Olasilik
28,0 24,0 7=-6,264
+
MSTS skoru 27,76+1,97 (26.0-30,0] 24,28v2,36 (23.025,0] 0<0.001

*Normal dagilima sahip olmayan verilerde iki bagimsiz grubun él¢iim degerleriyle karsilastirilmasinda “Mann-Whitney U” test (Z-tablo degeri) ista-

tistikleri kullanilmistir.

Tartisma

Bu ¢alismanin en dnemli bulgusu, yasin ileri olmasi ve cer-
rahi tedavide internal tespit uygulanmasi ameliyat sonrasi
niks ile 6nemli élgide iliskili olduguydu. Niks olan hastala-
rin %52.0’sinde, niks olmayan hastalarin ise sadece
%26.9'unda internal tespit uygulandigi belirlenmistir. Calis-
manin diger 6nemli bulgusu ise niks gelisen hastalarda ve
internal tespit uygulanmamis olan hastalarda MSTS skorlari-
nin anlamli olarak daha distik oldugudur.

Mevcut ¢alismadaki niiks orani %24,3 olup literatir ile ben-
zerlik gostermektedir. Mankin ve ark.(8) niks oranlarini
%20; Vergel de Dios ve ark.(9) %19; Ruiter ve ark.(10) %30,2;
Ramirez ve ark.(11) ise %27,5 olarak bildirilmislerdir.
Literatlirde az sayida calismada niiks riskini etkileyen faktor-
ler arastinimistir ve bu ¢alismalarda genellikle geng yas, acik
blylme plaklari ve erkek cinsiyet lokal niiks riskinin artma-
siyla iliskilendirmistir (12,13)

Mevcut ¢alismada ise cinsiyet ve acgik bliyiime plaginin niks
Gzerine etkisinin olmadig1 hatta farkli olarak niiks gelismis
olan hastalarin daha ileri yasta oldugu bulundu. Mankin ve
ark. yas ile niks arasinda istatistiksel bir iliski olmadigini ra-
porladilar (14). Farkli olarak Vergel De Dios ve arkadaslari (9)
200’den fazla vakanin oldugu bir seride niiks gorilen vakala

rin baydk bir kisminin 20 yasin altinda oldugunu gostermis-
tir. Ramirez ve arkadaslar (11) niiks gorilen vakalarin go-
gunlukla 12 yasin altidaki hastalarda oldugu rapor edilmistir.
Mevcut calismada, niiks gelisen hastalarin yaslari, niiks ol-
mayanlara gore anlamh diizeyde daha yiiksek oldugu belir-
lenmistir ve bu sonug literatir ile farkhlik géstermektedir.
AKK tedavisinde kiiretaj sonrasi kirik riski olan hastalarda
plak ve vida ile internal fiksasyon tercih edilebilmektedir. Li-
teratirde internal fiksasyon uygulamasinin niiks tizerine et-
kili oldugunu bildiren g¢alismalar vardir (15-17) ve bu calis-
malardan yola cikilarak bizim calismamizda da internal fik-
sasyonun niks lzerine etkisi olup olmadigi arastiriimistir ve
sonug olarak internal fiksasyon uygulanan hastalarda istatis-
tiksel olarak anlamli diizeyde daha ¢ok niks gorildugi so-
nucu elde edilmistir. Sebebininise fiksasyon ihtiyaci olan va-
kalarin daha biyik kitleler oldugu, hiicresel yogunlugun
fazla oldugu ve dolayisiyla niikse daha yatkin vakalar oldu-
gunu dusiniyoruz.

Calismamizda kiiretaj sonrasi uygulanan grenofaj secenegi-
nin veya sement uygulamasinin niiks Gizerine etkisi olmadigi
bulundu. Gibbs ve arkadaslari (18) ise bizim ¢alismamizin
bulgularini destekler nitelikte kiiretaj sonrasi bélgeye uygu-
lanan greft cinsi (kansell6z otogreft, kanselloz allogreft) ve
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sementasyonun niiks tzerine etkisi olmadigini bildirmisiler.
Ancak bagimsiz olarak yiksek hizli burr uygulamasinin niks
insidansini azalttigini bildirdiler. Literatlrde tedavi modalite-
lerinin nlks Uzerine etkisini arastiran baska bir calismada ise
kemik pencerenin kiiglkligiine bagli niiks oranlarinin arttigi
gosterilmis ve sonug olarak kiigclik kemik pencerenin kiretaj
icin yeterli olmayacagini rapor edilmistir (19).

Calismamizda niks gelisen hastalarda MSTS skorlari, niiks
olmayanlara gore anlamh dizeyde daha disik oldugu bu-
lundu. Niks gelisen hastalarin daha fazla cerrahi operasyon
gecirmeleri ve daha uzun siire immobil kalmalari sebebiyle
MSTS skorlarinin daha diistik oldugunu disiniyoruz. AKK lo-
kal agresif bir lezyon oldugu icin kirik riski bulunan hasta-
larda internal fiksasyon uygulanmasi tercih edilmektedir. in-
ternal fiksasyon uygulanmayan hastalarda da fiksasyon uy-
gulananlara gore MSTS skorlarinin daha disik oldugu bu-
lundu. internal fiksasyon uygulanan hastalarin erken mobili-
zasyon, ekstremiteyi daha glivende hissetmeleri ve ekstre-
mite Uzerine daha erken erken ylk verebilmeleri nedeniyle
MSTS skorlarinin daha yiliksek oldugunu disiniyoruz.
Calismamizda, AKK siklikla uzun kemiklerin metafizer bolge-
lerinde, proksimal tutulumlu ve alt ekstremite yerlesimli ol-
dugu gozlenmistir ve bu bulgular literatir ile benzerlik gos-
termektedir (20). Arastirmamizda genel bulgulara baktigi-
mizda hastaligin, literatir ile uyumlu olacak sekilde hayatin
ilk 2 dekadinda daha sik ortaya ¢iktigi gozikmektedir. Litera-
turle benzer olarak ¢calismadaki kadin-erkek oraninin benzer
oldugu gorulmektedir (9). Calismamizda hastalarin hasta-
neye ilk basvuru sebeplerinden birinin lokalize agri olmasi en
sik tespit edilen semptomlarin basinda gelir. Benzer bir ¢a-
lismada hastaneye basvuru semptomlar hastalarin
%89'unda agri, %15'inde ise lokal sislik olarak bildirilmistir
(21). Ayrica calismamizda basvuru sebeplerinden patolojik
kirngin orani %8.9’dur.

Bu calismanin tek merkezli ve retrospektif tasarimi gibi bazi
sinirliliklart bulunmaktadir. Diger bir sinirlama ise takip sire-
sinin kisa olmasidir. AKK'nin uzun vadeli prognozu birgok
faktérden etkilenebilir ve prospektif, randomize kontrollii
bir calisma tasariminin olmamasi nedeniyle bunlarin etkileri
belirlenememistir. Literatlirde ayrica denosumab gibi far-
makolojik ajanlarin neo-adjuvan tedavide ve cerrahi mida-
halelerin ve/veya embolizasyonun etkisiz veya pratik olma-
dig1 durumlarda kullanilabilecegi bildirilmis olup (22), calis-
mamiz kapsaminda degerlendirmeye alinmamistir. Ancak bu
¢alismanin bir takim gucli yonleri vardir. Arastirmanin tek
merkezli olmasi, deneyimli ortopedik onkoloji cerrahi ekibi-
nin ayni tedavi yaklasimini uygulamasi ve hasta sayisinin li-
teratirile karsilastirildiginda yeterli sayida olmasi arastirma-
nin gugll yonleridir.

Sonug olarak ¢alismamizda elde ettigimiz veriler dogrultu-
sunda anevrizmal kemik kistinin tedavi se¢imi lokalizasyona,
boyuta, patolojik kirik riskine ve semptomlarin yani sira
cevre dokulara da baghdir. Ozellikle kirik riski olan AKK’larda,
alt ekstremite lokalizasyonlarinda, iskelet gelisimini tamam-
lamamis hastalarin cerrahi tedavilerinde daha dikkatli olun-
masi gerektigi gorusundeyiz. Nuks gelisiminin engellenmesi

Anevrizmal Kemik Kistlerinde Niiks Olusumu

ve kirik riski olan hastalara internal fiksasyon uygulanmasi
hasta memnuniyetini arttirmakta ve fonksiyonel sonuglari
olumlu etkilemektedir. Calismanin sonucuna gore internal
fiksasyon uygulanmasinin niks Gizerine etkili oldugu bulunsa
da bu bulguyu destekleyecek prospektif randomize kont-
rollii galismalara ihtiyag vardir.
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Fetal Ekokardiyografi Yapilan Hastalarimizin Analizi: Endikasyonlar, Risk

Gruplari ve Postnatal Tani
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0Oz

Amag: Fetal ekokardiyografik inceleme deneyimli kisiler tarafindan yapildiginda postnatal dogruluk orani
yuksek ve yenidoganda mortalite ve morbiditeye olumlu yonde etki etmektedir. Calismamizda fetal ekokardi-
yografi yaptigimiz hastalarin prenatal verileri ve postnatal sonuglarini analiz etmeyi amagladik.

Materyal ve metod: Calisma Agustos 2020 ile Aralik 2021 tarihleri arasinda klinigimizde fetal ekokardiyografi
yapilan hastalarla yurttuldi. Hastalar fetal ekokardiyografi endikasyonlarina gore yiksek ve dustk riskli
hastalar olarak gruplandirildi ve gruplar arasi analiz yapildi.

Bulgular: Calisma toplam 365 hastayla yapildi. Hastalarin ortalama yasi 30,8145,9 yil, gebelik haftasi
24,97+4,28 hafta olarak hesaplandi. Hastalarin 14 (%3,8)'u ¢ogul gebelik iken, 131 (%35,9)i primipardi.
Postnatal ekokardiyografi sonuglarina ulasilabilen hastalarin prenatal tanilariyla karsilastirildiginda prenatal
tani dogruluk orani %95,6 olarak saptandi Fetal ekokardiyografi endikasyonu olarak en sik fetal ultrasonogra-
fide kalp hastaligi stiphesi bulunmaktaydi. Hastalarin 84(%23)’iinde fetal ekokardiyografide konjenital kalp
hastaligl saptanirken en sik saptanan anomali ventrikiler septal defektti. Hastalarin 230(%63)’u fetal ekokar-
diyografi endikasyonu olarak yiiksek riskli grupta yer alirken, 135(%37)’i dusuk risk grubunda yer almaktaydi.
Yapilan analizde yuksek riskli hastalarda 6zellikle dGnemli kardiyak patolojiler agisindan dustik riskli hastalara
gore anlamli artig saptandi(p<0,001).

Sonug: Deneyimli kisiler tarafindan yapildiginda fetal ekokardiyografinin tani koyduruculugu yuiksektir. Fetal
kalp hastaligi agisindan yiksek riskli hastalarda fetal ekokardiyografik incelemenin rutin yapilmasi, dustk riskli
hastalarda ise fetal ultrasonografide siiphe bulunmasi halinde fetal ekokardiyografi yapilmasi gerektigi kanaa-
tine varilmistir.

Anahtar Kelimeler: Dogustan Kalp Hastaligi, Fetal Ekokardiyografi, Yuksek Risk

Abstract

Background: When fetal echocardiographic examination is performed by experienced people, the postnatal
accuracy rate is highand has a positive effect on mortality and morbidity in newborns. In our study, we aimed
to analyze the prenatal data and postnatal outcomes of the patients who underwent fetal echocardiography.
Materials and Methods: The study was conducted with patients who underwent fetal echocardiography in
our clinic between August 2020 and December 2021. The patients were grouped as high-risk and low-risk
patients according to fetal echocardiography indications, and intergroup analysis was performed.

Results: The study was conducted with a total of 365 patients. The mean age of the patients was 30.81+5.9
years, and the gestational week was calculated as 24.97+4.28 weeks. Patients, 14 (3.8%) were multiple
pregnancies, 131 (35.9%) were primiparous. When compared with the prenatal diagnoses of the patients
whose postnatal echocardiography results could be reached, the prenatal diagnosis accuracy rate was found
to be 95.6%. As The most common fetal echocardiography indication was suspicion of heart disease in fetal
ultrasonography. Congenital heart disease was detected in fetal echocardiography in 84 (23%) of the pati-
ents, the most common anomaly was ventricular septal defect. While 230 (63%) of the patients were in the
high-risk group according to fetal echocardiography indication, 135 (37%) were in the low-risk group. In the
analysis, a significant increase was found in high-risk patients compared to low-risk patients, especially in
terms of important cardiac pathologies (p<0.001).

Conclusions: Fetal echocardiography is highly diagnostic when performed by experienced people. It was
concluded that fetal echocardiographic examination should be routinely performed in high-risk patients for
fetal heart disease, and fetal echocardiography should be performed in low-risk patients if fetal ultrasonog-
raphy is suspicious.

Key Words: Congenital Heart Disease, Fetal Echocardiography, High Risk
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Giris

Dogumsal kalp hastaligi (DKH) yaklasik olarak bin canli
dogumda 6-12 civarinda gorulmektedir (1,2).Kromozomal
anomalilerden 6 kat, noral tip defektlerinden 4 kat daha
fazla gorilen DKH perinatal dénemdeki 6limlerin
%30’undan sorumlu tutulmaktadir (3).

Prenatal dénemde DKH tanisi konmasi dogum sonrasi
donemde gerekli tibbi veya cerrahi miidahale planlamasi-
nin yapilmasi ve erken muidahale agisindan 6nemli ve
hayat kurtaricidir (1). GUnimuzde DKH tanisinda fetal
ekokardiyografi (EKO) incelemesi giderek daha yaygin
olarak olarak kullanilmaktadir. Fetal EKO incelemesi co-
gunlukla fetal, maternal ve kalitsal risk faktorleri olan DKH
acisindan yuksek riskli hastalara yapilmakla birlikte, DKH
ile dogan bebeklerin %80-90’inin dislk riskli hastalardan
olustugu unutulmamalidir (3,4,5). Gebeligin 14. Haftasin-
dan sonra uygulanabilmekle birlikte fetal EKO rutinde
gebeligin 18-22. haftasinda yapilmaktadir.

Calismamizda fetal ekokardiyografi yaptigimiz hastalarin
basvuru nedenleri, risk faktoérleri, prenatal ve postnatal
sonuglarini analiz etmeyi amacladik.

Materyal ve Metod

Galismamiza Agustos 2020 ile Aralik 2021 tarihleri arasinda
hastanemiz Cocuk Kardiyoloji polikliniginde fetal ekokardi-
yografik inceleme yapilan hastalar retrospektif olarak dahil
edilmistir. On besinci haftadan 6nce inceleme yapilan
hastalar calisma disi birakilmistir.Calisma igin lokal etik
kuruldan onay alinmistir.

Hastalarin ekokardiyografik incelemesi GE vivid S60 eko-
kardiyografi cihazi ve konveks prob kullanilarak iki boyutlu
ve gereken hastalarda konvansiyonel Doppler ve M mod
incelemeleri kullanilarak yapildi. incelemelerde dért bos-
luk, bes bosluk, ¢ damar-trakea, aortik ve duktal ark ince-
lemesi icin sagital eksen gibi standart pozisyonlar haricin-
de gereken hastalarda bu pozisyonlarin modifikasyonlari
kullanildi.

Calisma kapsaminda hastalarin yasi, gebelik haftasi, kaginci
gebelik oldugu, anne-baba arasinda akrabalik olup olmadi-
g1, ailevi hastalik varligi, ailede kalp hastaligi varligi, anne-
nin gebelik stiresince gecirdigi enfeksiyonlar ve kullandig
ilaglar, fetal kromozom anomalisi varlgi, fetal ekokardi-
yografiye yonlendirilme nedeni, fetal ekstrakardiyak pato-
loji

Tablo1. Hastalarin Demografik 6zellikleri

Fetal Ekokardiyografi Yapilan Hastalarimizin Analizi

varligi, fetal ekokardiyografik tani ve postnatal tani verileri
kaydedilmistir. Risk faktorlerinin varligiyla prenatal DKH
varligi arasindaki iliski analiz edilmistir. Gebeligin 18. Haf-
tasindan 6nce inceleme yapilan hastalara 1 ay sonra fetal
ekokardiyografik degerlendirme tekrarlandi.

Amerikan Kalp Dernegi’'nin 2014 yilinda yayinladigi rapor-
da fetal ekokardiyografi endikasyonu acisindan DKH olma
riski %2’'nin Gizerinde olan fetisler yiksek riskli, %1-2 ara-
sinda olanlar dusuk riskli ve %1’in altinda olanlar ise endi-
kasyonu olmayan grup olarak bildirilmistir. Bu rapora gore
hastalardan ense kalinhginda artis, obstetrik taramada
kardiyak hastalik suphesi,fetal kromozom anomali-
si,fetalhidrops, ekstrakardiyak anomali varhgi, ilk trimes-
terde tani konmus diabet, gebelikte teratojen ilag kullani-
mi, IVF gebelikler, ebeveynlerde konjenital kalp hastaligi
varligi, fetal aritmi, onceki gebelikte fetal kalp hastalig
varligi bulunanlar yiksek risk grubu olarak siniflandirildi
(2,6). Hunter ve ark. ile Wren ve ark. Siniflamasina gére
fetal kalp hastaliklari minér, 6nemli ve kompleks kalp has-
taliklari olarak siniflandirildi (7,8).

istatistiksel degerlendirme

Elde edilen verilerin istatistiksel analizi igin SPSS siirim
26.0 (Windows icin bilgisayar paket programi) kullanildi.
Verilerin normallik sinamasi igin skewness ve kurtozis
degerlerinin -1,5 ile +1,5 arasinda olmasi ve histogramlarin
normal dagilima uymasi sarti arandi. Surekli degiskenler-
den parametrik olanlar ortalama + Standart sapma (SS),
parametrik olmayan veriler ise ortanca (minimum-
maximum) seklinde gosterildi. Kategorik degiskenler ylzde
olarak ifade edildi. Kategorik degiskenler arasi iliski kikare
analizi ile saptand.

Bulgular

Galisma kriterlerini karsilayan 365 hasta ¢alismaya dahil
edildi. Hastalarin ortalama yasi 30,81+5,9 yil, gebelik haf-
tasi 24,97+4,28 hafta olarak hesaplandi. Hastalarin 2’si
Uglz ve 12’'si ikiz gebelik olmak Uzere 14(%3,8)'l cogul
gebelik iken, 131(%35,9)’i primipar, 58(%15,9)’ inde akraba
evliligi bulunuyor ve 48(%13,1)'inde dogustan veya kaza-
nilmis kalp hastaliklari mevcuttu. Hastalarin demografik
ozellikleri Tablo 1’de verilmistir.

Parametre

Anne Yagl, yil, ortalamatSS

Gebelik Haftasi, hafta, ortalamaxSS
Primipar, n(%)

Multipar, n(%)

Cogul gebelik, n(%)

Akraba evliligi, n(%)

Yiiksek riskli, n(%)

Dusuk riskli, n(%)

30,81+5,9
24,97+4,28
131(35,8)
234(64,2)
14(3,8)
58 (15,9)
230(63)
135(37)

SS: standart sapma

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty)2024;21(2):173-177.

DOI: 10.35440/hutfd.1294285

174



Akdeniz ve Yilmaz

Hastalarin 11’'inde Down Sendromu, Fallot Tetralojisi tanisi
konan bir hastada 22q11.2 delesyonu ve bir hastada trizo-
mi 13 olmak Uzere 13(%3,6)'Ginde kromozom anomalisi
mevcuttu. Galismanin covid-19 pandemisi doneminde ya-
pilmasi nedeniyle 17’si coronavirus enfeksiyonu, 14’G idrar
yolu enfeksiyonu, 2’si akut gastroenterit ve 2’si gripal en-
feksiyon olmak Uzere toplam 35(%9,6) hasta gebeliginde
enfeksiyon hastaligi gecirmisti. Gebelikte covid-19 enfeksi-
yonu geciren hastalardan sadece 2’sinde VSD saptandi,
diger hastalarda kalp hastaligi saptanmadi.

Fetal ekokardiyografi endikasyonlari agisindan ensik 163
hastayla fetal ultrasonografi(USG)’ de kalp hastalig stiphesi
saptanirken, diger sik saptanan endikasyonlar hiperekojen
odak, gorinta alinamamasi, polihidram-
nioz/oligohidramnioz, ileri yas, diabetik anne, ailede kalp
hastaligi ve ekstra kardiyak anomali olarak belirlendi. Fetal
EKO endikasyonlari Tablo 2’de gosterilmistir. Fetal EKO
endikasyonlari agisindan risk grubu degerlendirilmesinde

Tablo 2. Hastalarin basvuru nedenlerinin dagilimi

Fetal Ekokardiyografi Yapilan Hastalarimizin Analizi

230(%63) hasta yiksek riskli, 135(%37) hasta dislk riskli
olarak degerlendirildi. Yapilan analizde yiksek risk grubun-
daki hastalarda postnatal tanisi dogrulanan énemli kardiyak
patoloji orani distik riskli hastalara gére daha yiksek bu-
lundu (p<0,001). Risk grubuna gore saptanan konjenital
kalp hastaliklarinin karsilastirilmasi Tablo 3'te gosterilmis-
tir.

Fetal EKO’da toplam 84(%23) hastada DKH saptandi. Bu
hastalarda en sik DKH 21 hastayla ventrikiler septal defekt
(VSD) olurken, bunu 9 hastayla arkus anomalisi, 7 hastayla
aritmi, 6 hastayla buyik arterlerin D-transpozisyonu (TGA),
5’er hastayla atriyoventrikiler septal defekt (AVSD) ve
FallotTetralojisi, 4’ er hastayla pulmoner atrezi ve pulmoner
stenoz takip ediyordu. Fetal EKO’da hastalarin
236(%64,6)’st  normal olarak saptandi. Hastalarin
45(%12,4)'inde hiperekojen odak saptandi. Prenatal ve
postnatal tanilarin dagihmi Tablo 4’de gosterilmistir.

Bagvuru nedeni n
Kendi istegi ile bagvuru 5(1,4)
Fetal USG’de DKH siiphesi 163(44,7)
Toplam 168 (46)
Maternal nedenler

Goriintii alinamamasi 22(6)
ileri anne yasi 20(5,5)
Diabet 17(4,7)
Ebeveynlerde DKH varligi 14(3,8)
Annede kollajen doku hastalig 10(2,7)
Tekrarlayan abortus 6ykisii 5(1,4)
Toplam 88(24,1)
Fetal nedenler

Hiperekojen odak 42(11,5)
Polihidramnioz/oligohidramnioz 21(5,8)
Ekstrakardiyak anomali 12(3,3)
Disritmi 11(3)
Kromozom anomalisi 5(1,4)
IUGR 4(1,1)
Hidropsfetalis 3(0,8)
Tek umblikal arter 3(0,8)
Toplam 101(27,7)
Digerleri 8(2,2)
Toplam 365(100)

DKH: Dogumsal kalp hastaligi, IUGR: intrauterin gelisme geriligi, USG: ultrasonografi, Digerleri: IVF gebelik:4, Radyasyon maruziyeti:1, Preeklemp-

si:3

Tablo 3. Risk grubuna gore saptanan konjenital kalp hastaliklarinin karsilastiriimasi

Parametre Yiiksek risk(n=230) Diisiik risk(n=135) p
Kompleks 102

Onemli 33a <0,001
Min6r 282

Toplam(n=84) 712 13°b

Prenatal AVSD ve Down Sendromu tanisi konan bir hasta-
nin gebeligi sonlandirilirken 6 hasta intrauterin kaybedildi.
Bu hastalarin higbirine otopsi yapilmadi. intrauterin kaybe-
dilen hastalarin prenatal tanilari birinde dilate kardiyomi-
yopati, birinde arkus hipoplazisi, birinde dextrokardi ve

VSD, birinde total pulmoner ven6z déniis anomalisi, birinde
Fallot Tetralojisi ve birinde de prenatal EKO normal olarak
saptandi. Bu hastalarin tamaminda ekstrakardiyak patoloji-
ler mevcuttu.

Postnatal hastalarin 318’ine EKO yapildi.Kirk yedi hastaya
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postnatal donemde ulasilamadi (7’si intrauterin o6limle
sonuglandi). Postnatal EKO sonuglarina ulasilabilen hastala-
rin prenatal tanilaniyla karsilastirildiginda prenatal tani
dogruluk orani %95,6 olarak saptandi. Prenatal tanisi dog-
rulanamayan 7’si muskuler VSD, 2’si hafif pulmoner stenoz
(PS), biri aort koarktasyonu, biri sik SVE, biri septal hipert-
rofi olan 12 hastanin postnatal EKO’su normal olarak sap-

Fetal Ekokardiyografi Yapilan Hastalarimizin Analizi

tanirken, prenatal EKO’su normal olarak degerlendirilen
hastalardan postnatalEKO’da biri aort koarktasyonu, biri de
septal hipertrofi tanisi aldi. Postnatal takibi yapilamayan 40
hastanin prenatal tani olarak 2’si triklspit kapak steno-
zu/yetmezligi, biri aort koarktasyonu, biri L-TGA, biri TGA,
biri PS, biri VSD, 33’U normal olarak degerlendirilmisti.

Tablo 4. Prenatal ve postnatal ekokardiyografide saptanan dogumsal kalp hastaliklarinin dagihmi

Dogumsal kalp hastaligi

Prenatal(n=365) Postnatal(n=318)

Ventrikiiler septal defekt

Arkus anomalisi

Aritmi

Biiyiik arterlerin transpozisyonu
Fallot tetralojisi

Atriyoventrikiiler septal defekt
Pulmoner atrezi

Pulmoner stenoz

Septal hipertrofi

Cift citkimli sag ventrikiil

Biiyiik arterlerin L-transpozisyonu
Trikiispit kapak stenozu/yetmezligi
Persistan sol superior vena kava
Sag arkus aorta

Aort stenozu

HLHS

Trunkus arteriozus

Trikiispit atrezisi

izole dextrokardi

Total pulmoner ven6z déniis anomalisi
Kardiyomiyopati

Mezokardi

Toplam

21 12

[¥e]

PR R RRPRRRLRNNNNWDMEDdDDOOUON
OCORRPRRPRRRLRNNORWURMDIMDULOON

1 1
84(%23) 62(%19,5)

HLHS: Hipoplastik sol kalp sendromu

Tartisma

Matenal ve fetal nedenlerden kaynaklanan yiksek riskli
hastalara fetal EKO yapilmasi 6nerilmektedir. Ancak DKH
saptanan, bu nedenlerin bulunmadig ve disik risk grubu
olarak degerlendirilen hastalarin sikliginin %80-90 oldugu
bildirilmistir(3,9). Calismamizda toplam 365 gebeye fetal
ekokardiyogarfik inceleme yapilmis ve bu gebelerdeki fetal
kalp hastaligi orani %23 olarak saptanmistir. Dogumsal
kalp hastaliklari sikhgini Mozumdar ve ark.(10) 17096 ge-
bede yaptiklari ¢calismada %6,1, Perri ve ark.(4) 1696 gebe-
de %2,7, Tegnander ve ark.(11) 29460 gebede %14,6 olarak
saptamislardir. Ulkemizden yapilan calismalarda bu oran
%5,6-37,7 gibi genis bir aralikta bildirilmistir (9,12). Calis-
malar arasindaki DKH sikliginin bu kadar farklh olmasi tlke-
lerin saghk politikalari ve buna bagl degisebilen fetalEKO
endikasyonlarindaki farkliliklardan ve hastalari refere eden
bolgesel kadin dogum uzmanlarinin deneyiminden kaynak-
landigini disinmekteyiz. Kadin dogum uzmanlari tarafin-
dan refere edilen gebelerde DKH sikligini Cooper ve ark(13).
%68 olarak, Simpson ve ark(14).ise %16 olarak bildirmigler-
dir. Ulkemizden Hallioglu ve ark(15). calismalarinda bu
orani %37,7 olarak bulmuslardir. Bizim hastalarimizin ta-
mami kadin dogum uzmanlar tarafindan

refere edilmisti ve Fetal EKO’da DKH orani %23 olarak sap-
tandi.

Amerikan Kalp Dernegi’nin 2014 yilinda yayinladigi raporda
DKH riski %2’'nin Ustlinde olan hastalar yiksek riskli, %1-2
arasinda olan hastalar ise diisuk riskli hastalar olarak tanim-
lanmistir (3). Literattrde yiksek riskli hastalarda DKH sikh-
ginin daha fazla oldugu bildirilmesine ragmen dustk riskli
hastalarla DKH sikligi agisindan fark bulunmadigini bildiren
yayinlarda bulunmaktadir(3,12,15). Calismamizda fetal EKO
endikasyonuna gore risk gruplarina ayrildiginda hastalari-
mizin %63’0 yiksek risk grubunda, %37’si diistk risk gru-
bunda bulunmaktaydi. Yapilan analizde yiiksek risk grubun-
daki hastalarda 6zellikle 6nemli DKH sikhgi dasiik risk gru-
bundaki hastalara gore anlamli olarak yiksek bulundu.
Bununla birlikte saptanan DKH’larin %15,5'i duaslik risk
grubu hastalarda bulunmaktayd.

Calismamizda en sik fetal EKO endikasyonu %44,7 ile fetal
USG’de DKH siphesi olarak saptandi. Literatirde klinigin
ozelligine bagh olarak fetal EKO endikasyonlarindaki siklik
cok degisken olarak bildirilmistir. Bir calismada en sik bas-
vuru sebebi %89,1 ile gebenin kendi istegi ile basvurusu
saptanirken, baska ¢alismalarda annenin metabolik hasta-
liklari, fetal aritmiler, 6nceki ¢ocuklarda kalp hastaligl bu-
lunmasi, ekstrakardiyak anomaliler gibi sebepler ilk siralar-

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty)2024;21(2):173-177.

DOI: 10.35440/hutfd.1294285

176



Akdeniz ve Yilmaz

da yer almaktadir(5,12,15).

Literatlrde fetal EKO’da en sik saptanan DKH ¢ogunlukla
VSD olarak bildirilmistir(12,15,16). Calismamizda da litera-
tirle uyumlu olarak en sik %25 siklikla VSD saptandi. Diger
stk konulan tanilar ise arkus anomalileri, TGA, AVSD ve
Fallot Tetralojisi idi. Calismanin Covid-19 pandemisi déne-
minde yapilmasi nedeniyle hastalarin 17’si gebeliginde
Covid-19 enfeksiyonu gecirmisti. Bu hastalarin 2’sinde VSD
mevcutken diger hastalar normal kardiyak anatomiye sa-
hipti.

Sonug olarak deneyimli kisiler tarafindan yapilan fetal EKO
incelemesinin dogruluk oraninin yiksek oldugu saptanmis-
tir. Calismamizda yiksek riskli hastalarda fetal kalp hastalig
sikhg daha fazla gorildiginden ozellikle bu hastalarda
fetal EKO’nun rutin yapilmasi gerektigi, dusik riskli hasta-
larda ise fetal USG’de siiphe olmasi halinde fetal ekokardi-
yografik incelemenin yapilmasi gerektigi kanaatine varilmis-
tir.

Calismanin Kisithiliklari: Bitin hastalara postnatal inceleme
yapilamamis olmasi, intrauterin kaybedilen veya termine
edilen hastalara sosyokdiltirel nedenlerle otopsi ve kromo-
zom analizi yapilamamis olmasi ¢alismanin baslica kisithlik-
laridir.
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Tiirkiyede Yasayan Suriyeli Siginmacilarin Gérme Oziirliiliigiiniin Degerlendirilmesi
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0Oz

Amag: Bu ¢alismanin amaci bélgemizde engellilik raporu bagvurusu yapan miilteci ve siginmacilar arasinda
korluk ve okuler morbidite nedenlerini belirlemektir.

Materyal ve metod: Bir devlet hastanesinde, engelli saglik kurulu raporu igin bagvuran Suriyeli multeci ve
siginmacilar taranarak retrospektif bir calisma gerceklestirildi. Farkli yas ve cinsiyetler igin engelli saghk
kurulu raporu igin basvuran Suriyeli milteci ve siginmacilarin gérme engeli tespit edilenler iginde hangi
okuler morbiditeye ne siklikla sahip olduklari incelendi.

Bulgular: Calismaya dahil edilen 281 bagvurucunun 72 tanesi pediatrik yas grubunda

degerlendirilirken; 209 tanesi erigkin yas grubundayd. Pediatrik yas grubu icerisinde 46 (%64) erkek ve 26
(%36) kadin vard. Erigkin yas grubunda ise 132 (%63) erkek ve 77 (%37) kadin vardi. Pediatrik yas grubu
icin en sik gortlen okiler morbiditeler ezotropya (20 vaka,%27,8), ambliyopi (11 vaka, %15,2), ekzotropya
(9 vaka, %12,5) ve nistagmus (9 vaka, %12,5) olurken, eriskin yas grubunda en sik karsilastigimiz okuler
morbiditeler katarakt (69 vaka, %33,0), diyabetik retinopati (39 vaka, %18,6) ve ambliyopi (19 vaka, %9,0)
olmustur. Erkek ve kadin basvurucular arasinda fark gézlenmemistir.

Sonug: Engelli saglik kurulu raporu basvuruculari arasinda multeci ve siginmacilar karsimiza ¢cikmaktadir.
Bu kisilerin gérme engelleri olmalari durumunda okiler morbiditeleri yaslarina ve gegmis saglik durumla-
rina baglh olarak ¢ok farkli sekillerde gérilebilmektedir.

Anahtar Kelimeler: Gérme 6zurlu bireyler, Engelli kisiler, Suriyeli Multeci ve Siginmacilar

Abstract

Background: The aim of this study is to determine the causes of blindness and ocular morbidity among
refugees and asylum seekers applying for a disability report in our region.

Materials and Methods: A retrospective study was conducted by scanning Syrian refugees and asylum
seekers who applied for a disabled health board report at a state hospital. Syrian refugees and asylum
seekers applying for a disability health board report for different ages and genders were examined consid-
ering ocular morbidity and how often they had a visual impairment.

Results: While 72 of 281 applicants included in the study were evaluated in the pediatric age group; 209
of them were in the adult age group. Among the pediatric age group, there were 46 (64%) men and 26
(36%) women. In the adult age group, there were 132 (63%) men and 77 (37%) women. The most common
ocular morbidities for the pediatric age group are esotropia (20 cases, 27.8%), amblyopia (11 cases, 15.2%),
exotropia (9 cases, 12.5%) and nystagmus (9 cases, 12%, 5), the most common ocular morbidities we en-
countered in the adult age group were cataracts (69 cases, 33.0%), diabetic retinopathy (39 cases, 18.6%)
and amblyopia (19 cases, 9.0%). No difference was observed between male and female applicants.
Conclusions: Refugees and asylum seekers are frequently encountered among the applicants of the disa-
bility health board report. If these people have visual impairments, ocular morbidity can be monitored in
many different ways depending on their age and health history.

Key Words: Visually impaired individuals, Disabled people, Syrian Refugees and Asylum Seekers
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Giris

Sure kisitliligr olmaksizin Ulke sinirlari igerisinde ya da degil,
istege bagli ya da mecburi sebeplerle olan insan hareketlili-
gine gog adi verilir (1). Bu gogi gegeklestiren kisi ise gogmen
olarak nitelendirilir. Diinya Saglk Orgiiti’ niin verilerine gére
diinyada bir milyardan fazla kisi gogcmen olarak nitelendirile-
bilir. Bunlarin 258 milyonu uluslararasi gégmen statlisiinde-
dir. Birlesmis Milletler Miilteciler Yuksek Komiserligi —
UNHCR- ’nin acikladig1 son raporuna gore uluslararasi goc-
menlerin sayisi 2010 yilindan itibaren iki katina ¢ikmis ve 60
milyonu gecmistir (2). Ekim 2018 itibari ile 3,9 milyon mul-
teci ve siginmaciyi barindiran Tirkiye, diinyada bes yildir en
fazla multeci ve siginmaciya ev sahipligi yapan tlke olmustur
(2). Ayni kurulusun yayinladigi Tirkiye istatistiklerinde ise bu
milteci ve siginmacilarin 3.6 milyon kisi ile en ¢cok Suriye’den
geldigi gorilmektedir (3). Bu sayilar gostermektedir ki Tar-
kiye Cumhuriyeti agisindan siginmaci ve miilteciler nemli
bir popilasyon olup saglik hizmeti saglayicilari agisindan da
ozellikle dikkat edilip ¢esitli planlamalar yapilmak zorunda-
dir.

Engelli kisiler saglik problemleri sebebiyle toplumsal yasama
uyum saglama ve ginluk ihtiyacglarini gergeklestirme konu-
sunda dezavantajli olup; korunma, bakim ve rehabilitasyon,
danismanlik ve destek hizmetlerine gereksinim duyan kisi-
lerdir (4). Eger milteci ve siginmacilar engelli iseler bu du-
rumlarini kanitlamalari, bunun icin saglk bakanligina bagh
hastanelerde saglik kurullarina basvurmalari gerekmektedir.
Basvurucularin toplam engellilik orani 16 Temmuz 2006 ta-
rihli “Ozurluliuk Olgutd, Simiflandirmasi ve Ozirlilere Verile-
cek Saglik Kurulu Raporlari Hakkinda Yénetmelik” dogrultu-
sunda hesaplanir. i¢ hastaliklari, gdz hastaliklari, kulak burun
bogaz hastaliklari, genel cerrahi veya ortopedi, néroloji veya
ruh saghgi ve hastaliklari uzman doktorlari ve bulunmasi ha-
linde fizik tedavi ve rehabilitasyon uzman doktorlari saglik
kurulunu olusturur (5). Bizim de saghk kurulumuza bu se-
beple bircok basvuru olup bunlarin icerisinde azimsanmaya-
cak bir cogunlugu da gérme engelli milteci ve siginmacilar
olusturmaktadir. Biz de ¢alismamizda Suriyeli milteci veya
siginmaci statlisinde olup engelli raporu almak icin saglik
kurulumuza basvuran kisiler icerisinde gorme engeli olan
basvurucularin yas, cinsiyet ve okiler morbiditelerini incele-
dik. Bu ¢alismanin, Glkemizde milteci ve siginmaci statlsiin-
deki gorme engelli kisilerin dagihmini anlamakta katkisi ola-
cagini; son yillarda sayisi gokga artan miilteci ve siginmacila-
rin saghk kurulu basvurularinda géz doktorlarina ne tir has-
talarla karsilasabileceklerine dair 6ngoéri sahibi olmasi igin
de faydali olabilecegini diisinmekteyiz.

Materyal ve Metod

Ocak 2018 ile Mart 2021 tarihleri arasinda, Turkiye’'nin Gu-
neydogu bolgesinde bir devlet hastanesi saglik kuruluna bas-
vuran Suriyeli hastalar taranarak retrospektif bir ¢calisma ger-
ceklestirildi. Bu dénem icerisinde hastanemize basvuran ve
kayitlarinda eksiklik bulunmayan tim Suriyeli hastalar calis-
maya dahil edildi.

Suriyeli Siginmacilarda Gérme Degerlendirilmesi

Ol¢giimler

Hasta bilgi sisteminden ve saglik kurulu verilerinden alinan
bilgilerden hastalarin demografik 6zellikleri, saglik kuruluna
basvuru sebepleri, genel muayene ile oftalmolojik muayene
bulgulari retrospektif olarak tarandi. 18 yas alti olan basvu-
rucular pediatrik hasta grubuna alinirken, 18 yas ve Uzeri
basvurucular eriskin hasta grubunda degerlendirildi. Hasta-
larin cinsiyet, yas, saglik kuruluna basvuru sebepleri, gorme
kaybi oranlari ve 6zlr durumuna gore tiim vicut 6zlir oran-
lar1 kaydedildi.

Oftalmolojik muayene

Bitlin hastalara oftalmolojik muayene yapildi. Tirkge bilen
milteci ve siginmacilar ile Turkge iletisim kurulurken; bilme-
yenlerle ise nitelikli tercimanlar yardimiyla iletisim kurul-
maya cahsildi. Sozel iletisimde bulunabilen hastalarin tashih-
siz ve tashihli gorme keskinligi degerleri Snellen eseli yardi-
miyla 6l¢lldi ve uluslararasi gorme keskinligi ifadeleri esde-
gerlik tablosu kullanilarak logMAR degerlerine ulasildi. Ref-
raksiyon muayenesi icin hastalarin her iki goziine 5 dk arayla
iki kez siklopentolat -Sikloplejin %1, Abdi ibrahim,Tirkiye-
damlatildi. ilag damlatildiktan 45 dakika sonra otorefrakto-
metre ile 6lclim yapildi. Otorefraktometre ile degerlendirile-
meyen hastalarda 6lgcimler skiaskopi yontemi yardimiyla ya-
pildi. Refraksiyon muayenesiicin elde edilen degerler hesap-
landi. On segment muayenesi biyomikroskop ile yapildi. Fun-
dus muayenesi +90 diyoptri mercek yardimiyla biyomikros-
kop ile yapildi. Biyomikroskopta oturamayan hastalarda arka
segment incelemesi i¢in indirekt oftalmoskopi yontemi kul-
lanildi. Hastalara kapama testi ve kardinal bakis yonlerindeki
g0z hareketleri incelemesi yapilarak okiiler motiliteleri de-
gerlendirildi. Hastalarin muayeneleri bu sekilde saghk kurulu
doktoru tarafindan yapildiktan sonra kayit altina alindi ve
bahsedilen tarihler igin saglik kurulu dosyalari taranarak ¢a-
lismada kullanildi.

istatistiksel analizler
Hastalarin verileri SPSS v25 programina aktarilarak analiz
edildi. Veriler siklik ve yuzde degerleri kullanilarak sunuldu.

Bulgular

Calismaya dahil edilen 281 hastanin 72 tanesi pediatrik yas
grubunda degerlendirilirken; 209 tanesi eriskin yas grubun-
dayd. Pediatrik yas grubu igerisinde 46 (%64) erkek ve 26
(%36) kadin basvurucu vardi. Eriskin yas grubunda ise 132
(%63) erkek ve 77 (%37) kadin basvurucu vardi. Yas araliklari
pediatrik yas grubu icin 1-17 iken, eriskin yas grubunda bu
araliklar 18-94’ti. TUm basvurucular Suriye kokenli multeci
ve siginmacilardan olusmaktaydi (Tablo 1).

Tablo 1. Basvurucularin Yaslari ve Gruplarin Dagilimi
Erkek Kadin Toplam

46 (%64) 26 (%36) 72
132 (%63) 77 (%37) 209

Pediatrik Yas<18
Eriskin Yag >=18
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Pediatrik yas grubunu 6zel inceledigimizde saglik kurulu bas-
vurulari arasinda en sik karsilagilan okiiler patolojinin ezot-
ropya oldugu goruldi. Toplamda 20 basvurucu igin ezot-
ropya tanisi girilmisken; bunlarin 12'si erkek, 8’i ise kadin
hasta idi. Ezotropya tim tanilari igerisindeki orani %27,8 idi.
Ezotropya’dan sonra en sik karsilasilan okiler patoloji 11
(%15,3) basvurucu ile ambliyopi olmustur. 11 bagvurucunun
9’u erkek iken, 2 tanesi kadin hasta idi. Uciincii en sik sapta-
nan patolojiler ise 9’ar tani girisi ile ekzotropya ve nistagmus
olmustur. Ekzotropya hastalarinin 8'i erkek iken, 1 tanesi ka-
dindir. Nistagmus tanisiicin ise bu sayilar erkek basvurucular
icin 6 iken; kadin basvurucular icin 3 olmustur. Bu morbidi

Suriyeli Siginmacilarda Gérme Degerlendirilmesi

telerin oranlari da %12,5 olarak hesaplanmistir. Kadin bas-
vurucu sayisi oran olarak erkek basvurucu sayisinin altinda
oldugu icin tanilar icerisinde de erkek basvurucularin sayisi
ve orani daha fazla olmustur. ilk 3 patoloji haricinde pediat-
rik yas grubu saglik kurulu basvuruculari arasinda konjenital
glokom (6 vaka,4 erkek 2 kadin), korneal skar (5 vaka,4 erkek
1 kadin), dejeneratif miyopi (5 vaka, 2 erkek 3 kadin), ektro-
pion (4 vaka,2 erkek 2 kadin), psédofaki (3 vaka,2 erkek 1
kadin), mikroftalmi (3 vaka,2 erkek 1 kadin), korneal opasite
(3 vaka, 0 erkek 3 kadin), konjenital katarakt (3 vaka,2 erkek
1 kadin), fitisiz bulbi (3 vaka, 1 erkek 2 kadin) gibi gérme en-
geli yapan sebepler de siklikla karsilasiimistir. Tim patoloji-
ler ve karsilasilma oranlari tablo 2’de gosterilmistir.

Tablo 2. Pediatrik Yas Grubundaki Hastalarin Tanilari ve Sayilari

Gorme Sistemi Erkek Kadin Toplam
(n=46)(%) (n=26)(%) (n=72)(%)
Ezotropya 12(%26) 8(%30,7) 20(%27,8)
Ambliyopi 9(%19,6) 2(%7,6) 11(%15,3)
Ekzotropya 8(%17,4) 1(%3,8) 9(%12,5)
Nistagmus 6(%13) 3(%11,5) 9(%12,5)
Konjenital Glokom 4(%8,7) 2(%7,6) 6(%8,3)
Dejeneratif Miyopi 2(%4,3) 3(%11,5) 5(%6,9)
Korneal Skar 4(%8,7) 1(%3,8) 5(%6,9)
Ektropion 2(%4,3) 2(%7,6) 4(%5,6)
Fitizis Bulbi 1(%2,2) 2(%7,6) 3(%4,2)
Konjenital Katarakt 2(%4,3) 1(%3,8) 3(%4,2)
Korneal Opasite 0(%0) 3(%11,5) 3(%4,2)
Mikroftalmi 2(%4,3) 1(%3,8) 3(%4,2)
Psédofakik 2(%4,3) 1(%3,8) 3(%4,2)
Afakik 2(%4,3) 0(%0) 2(%2,8)
Optik Disk Soluklugu 1(%2,2) 1(%3,8) 2(%2,8)
ileri Kuru Géz 1(%2,2) 0(%0) 1(%1,4)
Katarakt 0(%0) 1(%3,8) 1(%1,4)
Keratoplastili 1(%2,2) 0(%0) 1(%1,4)
Makula Distrofisi 1(%2,2) 0(%0) 1(%1,4)
Okuler Albinizm 0(%0) 1(%3,8) 1(%1,4)
Opere Evisserasyon 1(%2,2) 0(%0) 1(%1,4)
Optik Kolobom 1(%2,2) 0(%0) 1(%1,4)
Protez Goz 1(%2,2) 0(%0) 1(%1,4)
Oveit 0(%0) 1(%3,8) 1(%1,4)

Eriskin yas grubunda ise en sik karsilasilan okiler patoloji-
nin 69 basvurucu ile katarakt hastaligi oldugu gozlemlendi.
Bu hastalarin 36’si erkek iken; 33 tanesi kadin hasta idi. Ka-
tarakt hastaliginin gériilme orani %33,0 idi. ikinci en sik kar-
stlasilan okiiler patoloji 39 toplam hasta ile diyabetik reti-
nopati idi. Bu basvurularin ise 20’si erkek iken, 19 tanesi ka-
din basvurucu idi. Diyabetik retinopatinin gérilme sikhig
%18.6 olarak hesaplandi. Bu grupta en sik karsilagilan
Gglnci okuler patoloji ise ambliyopi olmustur. Bu patolo-

jiye sahip basvurucularin 14’0 erkek iken, 5 tanesi ise ka-
dindi. Bu morbidite igin gérilme sikligi %9,0 olarak hesap-
lanmistir. Psodofaki (18 vaka, 10 erkek 8 kadin), optik disk
atrofisi (13 vaka, 10 erkek 3 kadin), korneal opasite (13
vaka, 9 erkek 4 kadin), dejeneratif miyopi (13 vaka, 9 erkek
4 kadin) ve fitizis bulbi (12 vaka, 8 erkek 4 kadin) eriskin yas
grubunda nispeten sik karsilastigimiz patolojiler arasinda
idi. Eriskin grup icin karsilasilan tim patolojiler tablo 3’te
gosterilmistir.
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Tablo 3. Eriskin Yas Grubundaki Hastalarin Tanilari ve Sayilari

Suriyeli Siginmacilarda Gérme Degerlendirilmesi

Hastalik

Erkek (n=132)(%)

Kadin (n=77)(%) Toplam (n=209)(%)

Katarakt 36(%27,3) 33(42,9) 69(%33)
Diyabetik Retinopati 20(%15,2) 19(24,7) 39(%18,7)
Ambliyopi 14(%10,7) 5(%6,5) 19(%9,1)
Psedofakik 10(%7,6) 8(%10,4) 18(%8,6)
Optik Disk Atrofisi 10(%7,6) 3(%3,9) 13(%6,2)
Dejeneratif Miyopi 9(%6,8) 4(%5,2) 13(%6,2)
Korneal Opasite 9(%6,8) 4(%5,2) 13(%6,2)
Fitizis Bulbi 8(%6,1) 4(%5,2) 12(%5,7)
Pupil Bozuklugu 5(%3,8) 4(%5,2) 9(%4,3)
Senil Makula Dejeneresansi 6(%4,5) 2(%2,6) 8(%3,8)
Korneal Skar 4(%3) 4(%5,2) 8(%3,8)
Glokom 3(%2,8) 5(%6,5) 8(%3,8)
Ekzotropya 7(%5,3) 0(%0) 7(%3,3)
Nistagmus 5(%3,8) 2(%2,6) 7(%3,3)
Optik Disk Soluklugu 5(%3,8) 1(%1,3) 6(%2,9)
Keratokonus 3(%2,8) 1(%1,3) 4(%1,9)
Keratoplastili 2(%1,5) 2(%2,6) 4(%1,9)
Makulopati 2(%1,5) 2(%2,6) 4(%1,9)
Biilloz Keratopati 1(%0,8) 3(%3,9) 4(%1,9)
Afakik 3(%2,8) 0(%0) 3(%1,4)
Makula Atrofisi 3(%2,8) 0(%0) 3(%1,4)
Retina Dejenerasyonu 3(%2,8) 0(%0) 3(%1,4)
Pterjium 2(%1,5) 1(%1,3) 3(%1,4)
Ezotropya 1(%0,8) 2(%2,6) 3(%1,4)
Makula Skari 1(%0,8) 2(%2,6) 3(%1,4)
Lens Subluksasyonu 2(%1,5) 0(%0) 2(%0,9)
Retinitis Pigmentosa 2(%1,5) 0(%0) 2(%0,9)
Vitreus Hemorajisi 2(%1,5) 0(%0) 2(%0,9)
Makula Distrofisi 1(%0,8) 1(%1,3) 2(%0,9)
Opere Evisserasyon 1(%0,8) 1(%1,3) 2(%0,9)
Retina Distrofisi 1(%0,8) 1(%1,3) 2(%0,9)
Vitrektomize 0(%0) 2(%2,6) 2(%0,9)
Aniridi 1(%0,8) 0(%0) 1(%0,5)
Ektropion 1(%0,8) 0(%0) 1(%0,5)
Kortikal Kérliik 1(%0,8) 0(%0) 1(%0,5)
Lens Dislokasyonu 1(%0,8) 0(%0) 1(%0,5)
Opere Penetran Glob Yaralanmasi 1(%0,8) 0(%0) 1(%0,5)
Opere Retina Dekolmani 1(%0,8) 0(%0) 1(%0,5)
Protez Goz 1(%0,8) 0(%0) 1(%0,5)
Retina Dekolmani 1(%0,8) 0(%0) 1(%0,5))
iris Bozukluklari 0(%0) 1(%1,3) 1(%0,5)
Santral Retinal Ven Okluzyonu 0(%0) 1(%1,3) 1(%0,5)

Tartisma

Son yillarda tim dinyada miilteci ve siginmaci statisiinde
yasayan kisiler hizla artmis olsa da Tirkiye’de bu sayilar ¢ok
daha hizl bir sekilde artmis ve Tirkiye tim diinya icerisinde
en ¢ok sayida miilteci ve siginmaci misafir eden ulke konu-
muna erismistir. Miltecilerin altida birinin yasamini etkile-
yen bir fiziksel patoloji sahibi oldugu lgte ikisinin ise ayni se-
kilde yasamini zorlastiran bir zihinsel hastalik sahibi oldugu
disunulmektedir (6). Diger hastaliklarda oldugu gibi g6z has-
taliklarinda da miulteci ve siginmaci statlslindeki insanlarin
saglik hizmetlerine ulasimi sorunludur (7). Miltecilerin yasa-
dig1 bolgelerde karsilastiklari zorluklar, sosyal destek eksik-
ligi, issizlik, dusik sosyo-ekonomik kosullar, dil ve kiltir ba-
riyerleri ile ulasim sorunlari gibi kisisel ve cevresel faktoérler
g6z onlinde bulundurularak degerlendirilmelidir.

Bu sebeple hastaliklarin daha ileri diizeyde ve normal has-
talara gore daha ileri asamalarda tespit edildigini 6ngorebi-
liriz. Bu durum tedavi sonuglarini da etkileyecektir. Yaptigi-
miz ¢alismada basvurucularin 6ncelikli amaci tedavi olmak
olmayip; engelli olduklarina dair rapor almak oldugu icin ¢a-
lismamizda bu duruma yonelik bir ¢ikarim yapilmamis olsa
da bu durum, saghk hizmeti sunucularinin milteci ve sigin-
maci hastalara yaklasirken aklinda bulundurmasi gereken bir
durumdur.

Gorme yetersizligi iyi goren gézde 6/18 ve daha asagi gérme
dlzeyini belirtirken korlik ise iyi goren gézde 1/20 ve daha
az gorme dizeyini belirtmektedir (8). Miilteciler arasinda
hangi siklikla gérme yetersizligi ve korlik yaratan goz pato-
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lojilerinin oldugunu arastiran yurtigi ve yurtdisinda makale-
ler yazilmistir (9-11). Korligin milteci ve siginmacilar ara-
sinda normal popiilasyona gére daha sik oldugu yapilan bazi
arastirmalarda gosterilmistir ve bu oranlarin bazi yayinlarda
%26,2'ye kadar ¢iktig gorilmustir (9,12). Turkiye’de yapilan
bir baska calismada miulteci ve siginmacilarda koérligin en
stk nedenleri arasinda katarakt, refraksiyon kusuru, fitizis
bulbi ve korneal opasite gosterilmistir (9).

Kisbeci ve ark.’nin yaptigi calismada, saghk kuruluna basvu-
ran Turkiye Cumhuriyeti vatandasi pediatrik hasta grubunda
en sik tani konulan hastaliklar sirasiyla; ezotropya %26,8, ek-
zotropya %20,1 ve nistagmus %9,2 olarak belirtilmistir (8).
Erdem ve ark.’nin Turkiye'nin glineydogusunda yasayan Su-
riyeli milteciler arasinda yaptigi calismada, 15 yas alti bas-
vurucular arasinda refraksiyon kusurunun one ciktigl, ancak
kataraktin da 6nemli bir sebep olarak kendini gosterdigi be-
lirtilmistir (9). Yameen ve ark.’nin, Kanada'daki Suriyeli mal-
teci cocuklar Gzerinde yaptig calismada, gérme problemle-
rinin en yaygin nedenlerinden biri olan refraksiyon bozuklu-
gunun prevalansi %26,3 olarak belirlenmistir. Ayrica, refrak-
tif olmayan hatalarin %7,6 oraninda saptandigi bildirilmistir.
Bu non-refraktif hatalar arasinda katarakt (%1,8), sasilik
(%1,8) ve glokom (%1,1) yer almaktadir(13). Bizim ¢alisma-
mizda ise pediatrik hasta grubunda en sik tani konulan has-
taliklar sirasiyla; ezotropya %27,8, ambliyopi %15,3, ekzot-
ropya %12,5 ve nistagmus %12,5 olarak karsimiza ¢iksa da
korneal skar ve opasite, fitizis bulbi gibi travmaile iliskilendi-
rilebilecek tanilar da 6n siralarda yer almaktadir. Bu bulgu-
lar, farkh poptlasyonlarda ve bolgelerde gz sagligi sorunla-
rinin gesitlilik gdsterdigini ve her grubun kendine 6zgi risk
faktorleri ve saglik ihtiyaglari oldugunu ortaya koymaktadir.
Ayni zamanda; hastaliklarin oransal ve tanisal farkhhklar,
hastalarin demografik yapisi, saglk kurulu basvuru nedenleri
ile poliklinik basvuru bulgularinin gesitliliginden kaynaklana-
bilir.

Milteciler ve siginmacilarin daha ¢ok savas gibi travmatik
durumlardan kactigi diistintldigiinde bu anlasilabilir olmak-
tadir. Zaten yapilan bazi ¢alismalarda da bu durum gosteril-
mis olup; miltecilerin korlik sebeplerinde savas yaralanma-
lari ve travmatik sebeplerin artmis olabilecegi gosterilmistir
(14,15). Turkiye’deki multeci ve siginmacilarin uzun yillar
boyu tlkemizde kalmasi ve daha cok ileri yas ntfusun miil-
teci olarak gelmeyi tercih etmesi sebebiyle travmatik sebep-
lerin azalmis olup, kronik okiler patolojilere bagh korliik se-
beplerinin arttigi disiinilebilir.

Calismamizda, eriskin yas grubundaki hastalarda en sik kar-
silasilan okuler patolojilerin sirasiyla katarakt (%33,0), diya-
betik retinopati (%18,6) ve ambliyopi (%9,0) oldugu tespit
edilmistir. Ayni yas grubunda diger karsilastigimiz sorunlar
ise optik disk atrofisi ve korneal opasite olmustur. Ceyhan
ve ark. tarafindan, Yiiziincii Yil Universitesi Tip Fakiiltesi Has-
tanesi Saglk Kurulu'na basvuran hastalar lzerinde yapilan
calismada, okuler patolojiler sikligina goére makilopati
(%13,9), fitizis bulbi/eviserasyon (%12), ambliyopi (%11) ve
optik sinir hastaliklari (%10,6) olarak gruplandiriimistir (16).

Suriyeli Siginmacilarda Gérme Degerlendirilmesi

Sahin ve ark.'nin yaptigi calismada, Dicle Universitesi Aras-
tirma Hastanesi Saglik Kurulu'na basvuran, sistemik hastalig
olmayan 88 goérme kaybi birey incelenmistir. Gorme kaybi-
nin en 6nemli nedenlerinin retina patolojileri (%39,8) ve re-
tinitis pigmentosa (%17,0) oldugu bildirilmistir. Ayni ¢alis-
mada, monokiiler korligun énde gelen nedenlerinin ise kor-
nea ve 6n segment patolojileri (%34,1) oldugu rapor edilmis-
tir (17). Mirza ve ark. ‘min i¢ Anadolu bélgesinde Tirkiye
Cumbhuriyeti vatandaslari arasinda yaptigi ¢calismada, saghk
kuruluna basvuran eriskinler arasinda monokdler ve binok-
ler korligin nedenleri ve sikligl incelenmistir. Monokuler
korliik genellikle optik atrofi, ambliyopi ve fitizis bulbi gibi
nedenlerden kaynaklanirken, binokdler korlikte ise retinitis
pigmentosa, proliferatif diyabetik retinopati ve opere edil-
memis katarakt gibi patolojilerin sik gorilen nedenler ara-
sinda oldugu bildirilmistir (18). Yameen ve ark.'nin Kana-
da'daki Suriyeli yetiskin malteciler lizerinde yaptigi ¢alis-
mada, refraksiyon bozuklugunun %46,0 oraninda en yaygin
goz rahatsizligl oldugu belirlenmistir. Non-refraktif hatalar
arasinda ise en sik gérulenlerin sirasiyla katarakt (%4,4), glo-
kom (%2,8) ve travmatik géz yaralanmalari (%2,4) oldugu ra-
por edilmistir (19). Bu bulgular, farkli bolgelerde ve farkli
gruplarda yapilan arastirmalarin sonuglarinin gesitlilik goste-
rebilecegini ve buna bagl olarak da g6z saghgindaki sorunla-
rin énceliklerinin ve sikhklarinin degisebilecegini gostermek-
tedir. Bu tar farkhliklarin, cografi, demografik ve metodolojik
faktorlerden kaynaklanabilecegi diistintlebilir.

Bu calismanin eksik yonleri arasinda; tek merkezli ve sinirli
sayida hasta ile gerceklestirilmis olmasi, retrospektif ve ke-
sitsel bir yapiya sahip olmasi, ayrica sadece saglik kuruluna
basvuran hastalar arasinda yapilmis olmasi sayilabilir. Bu du-
rum, genel populasyonu temsil etmeyebilir ve sonuglarin ge-
nellenmesini zorlastirabilir.

Sonug olarak, Suriyeli milteci ve siginmacilarin saglik hiz-
metlerine erisimi, tim dinyada oldugu gibi Tirkiye'de de
bazi zorluklar icermektedir. Hastalarin, normal popilasyona
gore daha ileri diizeyde ve farkli morbiditeler ile tespit edil-
digi goriilmektedir. Travma ile iliskili gz hastaliklarinin yay-
ginhgl, savastan kacan miltecilerin travmatik deneyimler ya-
sadigini gostermektedir. Ayrica, gérme engelliligin 6nlen-
mesi ve tedavisi icin daha kapsamli ¢alismalar ve programla-
rin gelistirilmesi gerektigi anlasilmaktadir. Bu tir zorluklar,
saghk hizmeti sunucularinin aklindan ¢ikmamali ve milteci
ve siginmacilarin tani, tedavi ve izleminde normal popiilas-
yondan daha detayh dustnilmelidir. Saglik hizmetlerine eri-
simlerini kolaylastiracak adimlar atilmalidir.

Etik onam: Calismanin yiiriitiilmesi icin Sanko Universitesi Klinik
Arastirmalar Etik Kurulundan (04.02.2021 tarih, 2021/02 oturum
no: 03) gerekli izinler alind.
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Ust Hava Yolu Obstriiksiyonu Nedeniyle Adenotonsillektomi Yapilan Pediatrik

Hastalarin Kan Parametrelerinin Analizi
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0Oz

Amag: Pediatrik yas grubunda obstriiktif uyku apne sendromu (OSAS)’ nun en sik goriilen nedeni adenotonsiller
hipertrofidir. Calismamizda st solunum yolu obstriiksiyonu nedeniyle adenotonsillektomi yapilan hastalarda kan
parametrelerindeki inflamatuar degisiklikleri arastirmayi amagladik.

Materyal ve metod: Tanikli apne sikayetiyle poliklinige basvuran adenotonsiller hipertrofi nedeniyle opere edilen
50 hasta retrospektif olarak incelendi. Hastalarin ameliyat 6ncesi ve ameliyat sonrasi 6. Ay kontroliinde bakilan
Tam kan sayimi (CBC) parametreleri degerlendirildi. Calismamizda No6trofil lenfosit orani (NLR), platellet lenfosit
orani (PLR), ortalama platellet hacmi (MPV), beyaz kan hicreleri (WBC)’ nin MPV' ye orani (WMR), kirmizi kan
hicresi dagilim genigligi (RDW), platelet dagilim genisligi (PDW) degerlerinin ameliyat sonrasindaki degisimi ince-
lendi.

Bulgular: Calisma %36’s1 (n=18) kiz, %64’ (n=32) erkek olmak lzere toplam 50 olgu ile yapilmistir. Olgularin yas-
lari 5 ile 13 arasinda degismekte olup, ortalama yas 9,28+2,53’tlir. Calismamizda ameliyat sonrast WMR, MPV,
NLR 6lgtimlerindeki dlgus istatistiksel olarak anlamli saptanmistir (p<0,01). Ayrica PDW olgtimlerinde de disls
istatistiksel olarak anlamli saptanmistir (p<0,05). Calismamizdaki RDW ve PLR 6lglimu degisimleri istatistiksel
olarak anlamli farkllik géstermemektedir (p>0,05).

Sonug: Bu ¢alisma adenotonsiller hipertrofi nedeniyle tist solunum yolu obstriiksiyonu olan hastalarin adenoton-
sillektomi sonrasi protrombotik degerlerin diizeldigini gosterdi. Sonuglarimiz tist solunum yolu obstriiksiyonu olan
hastalarda cerrahinin etkililigini ve gerekliligini gostermektedir.

Anahtar Kelimeler: Adenotonsillektomi, Obstruktif uyku apne Sendromu, Cocuk hasta, Kan parametreleri

Abstract

Background: The most common cause of obstructive sleep apnea syndrome (OSAS) in the pediatric age group is
adenotonsillar hypertrophy. In our study, we aimed to investigate inflammatory changes in blood parameters in
patients who underwent adenotonsillectomy due to upper respiratory tract obstruction.

Materials and Methods: 50 patients who were operated on due to adenotonsillar hypertrophy, who applied to
the outpatient clinic with a complaint of witnessed apnea, were retrospectively examined. Complete blood co-
unt (CBC) parameters of the patients before surgery and at the 6th month postoperative follow-up were evalua-
ted. In our study, neutrophil-lymphocyte ratio (NLR), platelet-lymphocyte ratio (PLR), mean platelet volume
(MPV), the ratio of WBC to MPV (WMR), red blood cell distribution width (RDW), platelet distribution width
(PDW). The changes in ) values after surgery were examined.

Results: The study was conducted with a total of 50 cases, 36% (n=18) of which were girls and 64% (n=32) were
boys. The ages of the cases ranged between 5 and 13, and the average age was 9.2842.53. In our study, the
decrease in WMR, MPV, and NLR measurements after surgery was found to be statistically significant (p<0.01).
Additionally, the decrease in PDW measurements was found to be statistically significant (p<0.05). RDW and PLR
measurement changes in our study do not show a statistically significant difference (p>0.05).

Conclusions: This study showed that prothrombotic values improved after adenotonsillectomy in patients with
upper airway obstruction due to adenotonsillar hypertrophy. Our results demonstrate the effectiveness and ne-
cessity of surgery in patients with upper airway obstruction.

Key Words: Adenotonsillectomy, Obstructive sleep apnea syndrome, Pediatric patient, Blood parameters
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Giris

Ust hava yolu obstriiksiyonuna bagli olarak gelisen obstriiktif
uyku apne sendromu (OSAS), uyku sirasinda solunumun ke-
silmesi olarak tanimlanir ve ¢ogunlukla oksijen basincinda
diisme ve karbondioksit basincinda yikselme ile iliskilidir (1).
OSAS her yas grubunda olmakla beraber cocuklarin %1-
3'inde goralir (2). Bu popilasyonda obstriksiyona sekonder
olarak pulmoner hipertansiyon, kor pulmonale ve kalp yet-
mezligi gibi komplikasyonlarin ortaya ¢ikabilecegi 6ne siril-
mustir (3, 4). OSAS hastalarinda kardiyovaskiler hastaliga
yatkinhgin endotel disfonksiyon, asiri oksidatif stres, artan
sistemik inflamasyon ve sempatik uyarilma ile iliskili olabile-
cegi ortaya konulmustur (5-7). Adenotonsiller hipertrofi pe-
diatrik yas grubunda tst hava yolu obstriiksiyonunun en sik
goriilen nedenidir (8). OSAS tanili tonsiller ve adenoid hipert-
rofisi olan ¢ocuklarda ilk basamak tedavi, adenotonsillektomi
olmalidir (9).

Tam kan sayimi (CBC) klinik uygulamada siklikla kullanilan ba-
sit ve ucuz bir laboratuvar yontemidir. Simdiye kadar bircok
cahisma inflamasyonu ve trombotik egilimi tanimlamak icin
CBC parametrelerini arastirmis ve bu degerlerin faydal ol-
dugu rapor etmistir (10, 11). Ayrica bazi ¢calismalar, OSAS' li
hastalarda trombositlerin aktive oldugunu ve agregasyonu-
nun da inflamasyonla iliskili oldugunu bildirmistir (12, 13).
Notrofil lenfosit orani (NLR), platellet lenfosit orani (PLR), or-
talama platellet hacmi (MPV), WBC' nin MPV'ye orani
(WMR), gibi gesitli CBC parametreleri OSAS' ta degerlendiril-
mis ve hastaligin prognozu hakkinda degerli bilgiler sagladigi
one slrtlmastar (14-16).

Calismamizda Ust solunum yolu obstriksiyonu nedeniyle
adenotonsillektomi yapilan hastalarda ameliyat 6ncesi ve
sonrasi kan parametrelerindeki inflamatuar degisiklikleri
arastirmayi amacladik.

Materyal ve Metod

Galismaya 1 Haziran 2021 ile 1 Haziran 2023 tarihleri ara-
sinda Sanliurfa Egitim Arastirma Hastanesi'nde Hasta-
nesi’nde adenotonsillektomi yapilan 50 hasta retrospektif
olarak calismaya dahil edildi. Calismaya tanikli uyku apnesi
sikayeti ile basvuran pediatrik yas grubu hastalar arasindan
adenotonsiller hipertrofisi olanlar secildi. Hastalarin secim
kriterleri su sekildeydi: Fleksibl fiberoptik endoskop (Karl
Storz 11101 VP, Almanya) ile yapilan muayenesinde adenoid
dokusu nazofarengeal pasaji %50'nin Gzerinde daraltacak ka-
dar hipertrofik olan hastalardan orofarenks muayenesinde
tonsilleri orofarengeal pasajin %50 sinden fazlasini kapata-
cak kadar (+3 veya +4) hipertrofik olan hastalar ¢alismaya da-
hil edildi (17). Ust solunum yolunda obstriiksiyon yapabilen
septum deviasyonu, allerjik konka hipertrofisi vb. ek patolo-
jisi olan hastalar, kronik tonsillit, kronik sinGzit vb. kronik has-
talig1 olan hastalar, daha dnce st solunum yolu cerrahisi ge-
¢iren hastalar, 6. Ayini doldurmamis ve kontrole gelemeyen
hastalar, kontrolde Ust solunum yolu enfeksiyonu geciren
hastalar ¢calisma disi birakildi. Hastalara ve ebeveynlerine
operasyon hakkinda bilgi verildi.

Adenotonsillektomi Sonrasi Kan Degerleri

Gerekli operasyon onami ebeveynlerinden alindi. Hastalar-
dan ameliyat 6ncesi ve ameliyat sonrasi 6. Ayda potasyum 3
etilendiamintetraasetik asit (K3 EDTA)’ I hemogram tipine
2 ml periferik vendz kan alindi. Alinan numuneler hastanemiz
merkez labaratuarinda (Sysmex XT 2000i, Kobe, Japonya) ca-
lisildi. Tonsillektomi bipolar yardimiyla, adenoidektomi kiret
yardimiyla soguk cerrahi teknikle gercgeklestirildi. Ameliyat
sonrasl herhangi bir komplikasyon gorilmedi.

Hastalarin yas, cinsiyet,ameliyat 6ncesi ve ameliyat sonrasi 6.
Ay hemogram degerleri incelendi. Hemogram degerlerinden
periferik kandan bakilan kirmizi kan hicresi dagihm genisligi
(RDW (%)), MPV (fL), platelet dagihm genisligi (PDW (fL)) ve
hesaplanarak elde edilen PLR, NLR, WMR degerlendirmeye
alindi. Bu ¢alisma Helsinki Bildirgesi'ne uygundu ve Harran
Universitesi  Klinik Arastirmalar Etik Kurulu tarafindan
15.04.2024 tarih ve HRU/24.04.03 karar numarasi ile onay-
landi.

istatistiksel incelemeler

Calismada elde edilen bulgular degerlendirilirken, istatistik-
sel analizler igin NCSS (Number Cruncher Statistical System)
2020 Statistical Software (NCSS LLC, Kaysville, Utah, USA)
programi kullanildi. Calisma verileri degerlendirilirken, nicel
degiskenler ortalama, standart sapma, medyan, min ve max
degerleriyle, nitel degiskenler frekans ve yilzde gibi tanimla-
yici istatistiksel metodlar ile gosterildi. Verilerin normal dagi-
lima uygunluklarinin degerlendirilmesinde Shapiro Wilks test
ve Box Plot grafiklerden yararlanildi. Normal dagilim goste-
ren degiskenlerin preop postop degerlendirmelerinde Paired
Samples test; normal dagilim géstermeyen degiskenlerin de-
gerlendirmelerinde ise Wilcoxon Signed Rank test kullanildi.
Sonuglar % 95’lik gliven araliginda, anlamllik p<0.05 diize-
yinde degerlendirildi.

Bulgular

Galisma %36’s1 (n=18) kiz, %64’l (n=32) erkek olmak lzere
toplam 50 olgu ile yapilmistir. Olgularin yaslar 5 ile 13 ara-
sinda degismekte olup, ortalama yas 9,28+2,53"tiir (Tablo 1).

Tablo 1. Tanimlayici Ozelliklerin Dagilimi

n (%)
- Kiz 18 (36,0)
Cinsiyet Erkek 32 (64,0)
Ort+Ss 9,28+2,53
Yas Medyan (Min-Maks) 8 (5-13)

Olgularin preopa gore postop NLR &lgiimlerindeki ortalama
0,43+0,96 birimlik dusls istatistiksel olarak anlamli saptan-
mistir (p=0,001; p<0,01). Ayrica olgularin preopa gére postop
PDW olgcumlerindeki ortalama 0,27+0,87 birimlik dusds ista-
tistiksel olarak anlamli saptanmistir (p=0,031; p<0,05). Calis-
mamizdaki RDW ve PLR olcimi degisimleri istatistiksel ola-
rak anlaml farkhhk géstermemektedir (p>0,05) (Tablo 2).

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2024;21(2):184-189.

DOI: 10.35440/hutfd.1476639

185



Ayral ve Erdemes

Tablo 2. Preop-Postop Olciim Degerlerinin incelenmesi

Medyan
+
Ort£Ss (Min-Maks) P
WMR
1 0,001
+
Preop 1,06+0,44 (0,5-1,9) ** b
Postop 0,84+0,27 (0 Zﬁ 2)
MPV
9,5 0,001
+
Preop 9,4510,8 (7,8-10,8) % b
9,2
+
Postop 9,21+0,72 (7,6-10,4)
PLR
Preo 112,16440,5 108,7
P 1 (55,5-192) 0,055°
Posto 120,91+33,4 116,4
P 5 (57,7-202,3)
PDW
10,8 0,031
+
Preop 10,42+1,71 (7,3-14,5) 0
10,4
+
Postop 10,69+1,9 (7,2-14,7)
NLR
1,2 0,001
+
Preop 1,59+1,31 (0,1-6,2) ** b
Postop 1,16+0,67 © ;3 a)
RDW
13
+ b
Preop 14,12+2,62 (11,5-21,3) 0,081
12,7
+
Postop 13,99+3,02 (11,2-23,2)

aPaired samples test, *Wilcoxon Signed Rank Test, *p<0,05, **p<0,01
Olgularin preopa gore postop MPV ol¢limlerindeki ortalama

0,24+0,28 birimlik disls istatistiksel olarak anlamli saptan-
mistir (p=0,001; p<0,01) (Sekil 1).

y ]

T T
PRE MPV POST MPV

Sekil 1. Preop ve Postop MPV Olgiimleri Dagilimi

Olgularin preopa gore postop WMR 6l¢limlerindeki ortalama
0,23+0,32 birimlik disus istatistiksel olarak anlamli saptan-
mistir (p=0,001; p<0,01) (Sekil 2)

Adenotonsillektomi Sonrasi Kan Degerleri

I

1

T T
Pre WWR Post WMR

Sekil 2. Preop ve Postop WMR Olciimleri Dagilimi

Tartisma

Bizim elde ettigimiz verilerde obstriiksiyon nedeniyle adeno-
tonsillektomi sonrasinda hastalarin WMR, MPV, NLR, PDW
degerlerinde anlamli olarak diisme saptadik. Bildigimiz kada-
riyla adenotonsillektomi hastalarinda WMR degerini ilk defa
yaptigimiz calisma ile literatiire kazandirmis olduk. Bu calis-
mamiz bize adenotonsiller hipertrofisi olan hastalarin hipok-
semiye maruz kaldiklari ve ameliyat sonrasi degerlerinde du-
zelme oldugunu gostermektedir.

Adenotonsiller hipertrofi nedeniyle st hava yolunda artan
direncg alveoler hipoventilasyona neden olur. Bu durumun yol
actig kronik hipoksi ve hiperkapni, sempatik sinir sisteminin
aktivasyonuna ve endotel disfonksiyonuna neden olur; bu-
nun sonucunda hiperkoagilopatiye egilimde artis olabilir
(18). Ortalama platellet hacmi (MPV), rutin tam kan sayimi
testlerinin bir parcgasi olan trombosit fonksiyonunun en yay-
gin kullanilan belirteglerinden biridir (19, 20). Blytk platel-
letler daha yogun grandiller icerir. Enzimatik ve metabolik
olarak aktif olan bu trombositlerin protrombotik potansiyeli
daha yuksektir. Hipoksik durumlarda MPV diizeylerinde daha
once artis oldugu gosterilmistir (21). Varol ve ark. yaptiklari
calismada MPV' nin siddetli OSAS' i hastalarda kontrol gru-
buyla karsilastirildiginda anlamli derecede yiiksek oldugu ve
MPV' nin apne-hipopne indeksi (AHI) ile korele oldugu goste-
rilmistir (13). Yine Varol ve ark. yapmis olduklari calismada
altr aylik CPAP tedavisinin siddetli OSA hastalarinda medyan
MPV degerlerinde anlamli disislere neden oldugunu goster-
mistir (22). Kucur ve ark. yaptiklari calismada adenoid hipert-
rofisi olan gocuklarda MPV dizeylerinin anlamh derecede
yuksek oldugunu ve adenoidektomi sonrasi MPV dizeyi an-
lamli derecede diistigiini bildirmislerdir (23). Onder ve ark.
yaptiklari calismada ise adenoidektomi operasyonu ile ame-
liyat 6ncesi ve sonrasi MPV degerlerinde anlaml farkhlik go-
rilmedi (24). Calismamizda adenotonsiller hipertrofisi olan
hastalarin ameliyat sonrasi MPV degerlerinde ameliyat 6nce-
sine gore anlamh olarak diisme saptadik.

Calismalar, beyaz kan hicresi sayimi (WBC)’ nin MPV' ye ora-
ninin (WMR) OSAS’ |i hastalarda diger CBC parametrelerin-
den daha iyi performans gosterdigini ortaya ¢ikarmistir (16).
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Zorlu ve ark. yapmis olduklari ¢alismada WMR degerleri hafif
ve orta OSAS gruplarinda kontrol ve grubuna gore daha yik-
sek bulunmustur (25). Zota ve ark. yapmis olduklar galis-
mada WMR, siddetli OSAS hastalarinda AHi ile giiclii ve an-
laml bir korelasyon gdéstermistir (26). Yapilan bir diger ¢alis-
mada CPAP tedauvisi sonrasi hastalarda istatistiksel anlamli-
liga ulasmasa da PLR ve WMR'de azalma oldugunu gosteril-
mistir (27). Bizim elde ettigimiz verilerde obstiiriksiyon nede-
niyle adenotonsillektomi sonrasinda hastalarin WMR dege-
rinde anlamli olarak diisme saptadik.

Ayrica hesaplanarak elde edilen NLR ve PLR sistemik infla-
masyonun kolayca elde edilebilen gostergeleridir (28, 29).
Enfeksiyon, inflamasyon ve tromboz esnasinda platelletler,
notrofiller ve lenfositler birbirleri ile etkilesime girerek fonk-
siyonlarini etkilerler (30). inflamatuar bir durumda trombosit
sayisindaki artisi ve lenfosit sayisindaki azalma PLR’ nin arti-
sina yol acar bu da yararli bir inflamatuar belirtecg olarak kar-
simiza cikar (31). Bu bilgilere dayanarak PLR ve NLR' nin OSAS
patogenezinde rol oynayabilecegi dlisiintilmis ve bu konuda
bircok calisma yapilmistir. Gurpinar ve ark. yaptiklari calis-
mada OSAS hastalarinda NLR dizeyi yiksek oldugu gosteril-
mistir (32). Wu ve ark. yaptiklari 1416 hastanin yer aldig1 5
¢alismanin meta-analizinde, OSAS' in daha ylksek NLR dizeyi
ile iliskili oldugu gosterilmistir Ayrica OSAS' in siddeti ile NLR
arasinda kademeli ve anlaml bir yikselis egilimi vardi (33).
Koseoglu ve ark. yaptiklari calismada OSAS grubunda PLR de-
geri kontrol grubuna gore daha diisik bulundu. AHI arttikca
PLR' nin degeri azaldi. Ayrica arteriyel oksijen saturas-
yonu<%90 gecirilen sire arttikga NLR degerinin arttigi belir-
lenmistir (34). Bununla birlikte NLR ve PLR’ nin OSAS ile ara-
sinda anlamh bir iliski olmadigini ifade eden galismalar da
mevcuttur (35, 36). Bizim elde ettigimiz verilerde NLR dege-
rinde ameliyat sonrasi anlamli olarak diisme tespit edilirken
PLR degerinde anlamli bir fark saptanmadi.

RDW dizeyi, kronik inflamasyonun bir belirteci olarak bilinir
(37). Yapilan calismalarda RDW ile AHi yiiksekligi arasinda
ciddiyeti bir pozitif korelasyon saptanmistir (38, 39). Bu galis-
malarin aksine Kurt ve ark. yaptiklari calismada OSAS hasta-
lariile kontrol grubu arasinda RDW diizeylerinin farklilik gos-
termedigini ayrica RDW ile OSAS siddeti arasinda herhangi
bir iliski bulunmadigini gostermislerdir (40). Bizim ¢alisma-
mizda RDW degerleri ameliyat sonrasi istatiksel olarak dis-
mesine ragmen fark anlamli degildi.

Periferik dolasimdaki trombositlerin boyut dagilimi, trombo-
embolik hastaliklarin bir belirteci olarak kabul edilen PDW
olarakifade edilir (41). Kronik hipoksinin katekolamin bagimli
trombosit aktivasyonuna neden oldugu ve bunun trombosit
sismesinde artisla birlikte trombosit seklinde degisikliklere
yol acarak PDW' de artisa yol actigl 6ne stirlGimustir (42, 43).
Ulu ve ark. yaptiklari calismada adenotonsiller hipertrofi has-
talarinda ortalama PDW degerleri kontrol grubuna gore an-
laml derecede ylksekti (44). Di Lorenzo ve arkadaslarinin
yaptiklari derleme ¢alismasinda PDW degerleri OSAS hasta-
larinda hastalik siddeti arttikga kontrollerle karsilastirildi-
ginda anlamli derecede ylksekti (45). Song ve ark. yaptiklari

Adenotonsillektomi Sonrasi Kan Degerleri

¢alismada PDW ve AHI arasindaki anlamli korelasyon sap-
tandi (46). Sokicl ve ark. yaptiklari calismada CPAP tedavi-
sinden sonra OSAS' li hastalarda PDW 6nemli dlglide azaldig
saptanmistir (47). Bizim galismamizda olgularin preopa gére
postop PDW dl¢timlerindeki dusus istatistiksel olarak anlamh
saptanmistir.

Sonug

Bu ¢alisma adenotonsiller hipertrofi nedeniyle Ust solunum
yolu obstriiksiyonu olan hastalarin ameliyat sonrasi protrom-
botik degerlerin diizeldigini gosterdi. Trombosit aktivitesinin
yuksek olmasi uzun vadede kardiyovaskiiler komplikasyon-
lara yol acabileceginden g¢alismamiz (st solunum yolu obst-
riiksiyonu olan hastalarda cerrahinin etkililigini ve gereklili-
gini gostermektedir.

Etik onam: Harran Universitesi Klinik Arastirmalar Etik Kurulu tara-
findan 15.04.2024 tarih ve HRU/24.04.03 karar numarasi ile onay-
land..
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Turner Sendromlu Cocuklarda Otoimmiin Tiroidit Sikhigi
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Oz Sorumlu Yazar / Corresponding Author
Amag: Turner sendromlu (TS) hastalarda tiroid fonksiyonlari, tiroid ultrasonografi (USG) bulgularini deger- Dr. Ayse Senay SASIHUSEYINOGLU
lendirmek ve otoimmiin tiroidit [Hashimoto tiroiditi ( HT )] sikhigini saptamak. Cocuk immunoloji ve Alerji Hastaliklar
Materyal ve metod: Turner sendromu tanisi konulan 25 hasta ( yas ortalamasi 16.324.44 yil ) ve 25 saghkl kiz Klinigi; Ozel Doruk Saglik Grubu Niliifer
¢ocugu ( yas ortalamasi 16.3+3.66-y1l) kontrol grubu olarak ¢alismaya alindi. Her iki grup klinik, sitogenetik 6zel- Hastanesi. Bursa. TURKIYE

likleri yontinden degerlendirildi. Calismaya alinan tiim ¢ocuklarda tiroid fonkiyon testleri (TFT), otoimmuin tiroid-
ite yonelik antitiroglobulin (anti TG) ve tiroid peroksidaz antikorlari (anti TPO) ve tiroid USG incelemeleri
yapildi.Test sonuglarinin degerlendirilmesinde Ki-kare, Mann Whitney U, Wilcoxon Rank Sum ve lineer korelasyon
testleri kullanildi.

E-mail: ssashuseyinoglu@yahoo.com

Bulgular: Yapilan ¢alisma sonucunda TS tanisi alan 25 hastanin sitogenetik analizinde 13 olguda (% 52) 45,X0 ; Gelis tarihi / Received: 18.03.2024
9’unda (%36) olguda X kromozomunda mosaisizm, 3’tinde (%12) X kromozomunda yapisal anomali saptandi.TS'lu
hastalarin 7’sinde (%28) TFT bozuklugu, otoantikor pozitifligi veya anormal USG bulgularini igeren tiroid patolojisi Kabul tarihi / Accepted: 13.06.2024

mevcuttu.Tiroid otoantikor varligi TS grubunda anlamli olarak daha yiiksekti (p=0.03). Anti TG ve anti TPO pozi-
tifligi 5 hastada (% 20) saptandi. Antikor saptanmayan TS’lu hastalardan sadece 1’inde hipotiroidi mevcuttu. Kont-
rol grubunda TFT normal sinirlarda idi. TS hastalarinda hipotiroidi, kontrol grubuna gore istatiksel olark anlamli
olarak daha fazla idi (p<0. 05). Tiroid antikorlari pozitif olan 5 hastanin 3’linde tiroid USG’de lenfositik tirodit
bulgulari bulunmaktaydi. Lineer korelasyon ile tiroid antikor pozitifligi ve patolojik USG bulgulari degerlendirildi-

DOI: 10.35440/hutfd.1454143

ginde iki parametre arasinda anlamli iliski saptandi(p<0,05). HT tiroidit ile karyotip arasinda anlamli bir istatiksel Calisma Istanbul Universitesi, Tip Fakdil-
iliski yoktu (p>0,05). tesi, Cocuk Saghgi ve Hastaliklari Ana Bi-
Sonug: Calismamizda elde edilen %20 oraninda antitiroid antikor pozitifligi TS ‘da otoimmiin tiroidit sikliginin ytk- lim Dalr’'da 1997 yilinda 59576 numarali
sek oldugunu desteklemektedir. Tiroid antikor pozitifligi ve patolojik USG bulgulari koreledir. tipta uzmanlik tezinden dretilmistir

Anahtar Kelimeler: Turner sendromu, Otoimmdin tiroidit, Ultrasonografi

Abstract

Background: To evaluate thyroid functions, thyroid ultrasonography (USG) findings and to determine the frequ-
ency of autoimmune thyroiditis (Hashimoto thyroiditis) in patients with Turner syndrome (TS).

Materials and Methods: 25 patients diagnosed with Turner syndrome (mean age 16.3+4.44 years) and 25 healthy
girls (mean age 16.3+3.66 years) were included in the study as a control group. Both groups were evaluated in
terms of clinical and cytogenetic features. Thyroid function tests (TFT), antithyroglobulin (anti TG) and thyroid
peroxidase antibodies (anti TPO) for autoimmune thyroiditis, and thyroid USG examinations were performed in
all children included in the study. Chi-square, Mann Whitney U, Wilcoxon Rank Sum and linear correlation tests
were used to evaluate the test results.

Results: As a result of the study, cytogenetic analysis of 25 patients diagnosed with TS revealed 45,X0 in 13 cases
(52%); mosaicism was detected in the X chromosome in 9 (36%) cases, and structural anomaly in the X chromo-
some was detected in 3 (12%) cases. Seven (28%) of the patients with TS had thyroid pathology including TFT
abnormality, autoantibody positivity, or abnormal USG findings. The presence of thyroid autoantibodies was sig-
nificantly higher in the TS group (p = 0.03). Anti-TG and anti-TPO positivity was detected in 5 patients (20%). Only
1 of the TS patients in whom no antibodies were detected had hypothyroidism. In the control group, TFT was
within normal limits. Hypothyroidism was statistically significantly higher in TS patients than in the control group
(p<0.05). Three of the 5 patients with positive thyroid antibodies had lymphocytic thyroiditis findings on thyroid
USG. The thyroid antibody positivity and pathological USG findings were evaluated with linear correlation, a sig-
nificant relationship was detected between the two parameters (p <0.05). There was no significant statistical
relationship between HT thyroiditis and karyotype (p>0.05).

Conclusions: The 20% antithyroid antibody positivity rate obtained in our study supports the high frequency of
autoimmune thyroiditis in TS. Thyroid antibody positivity and pathological USG findings are correlated.

Key Words: Turner syndrome, Autoimmune thyroiditis, Ultrasonography
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Giris

Turner sendromu (TS) kizlarda X kromozomlarindan birinin
tamamen veya kismen eksikligi ile karakterize, yaklasik ola-
rak 2500 canli dogumda bir gorilme sikhigina sahip nadir bir
hastaliktir (1). Sitogenetik teknikler sayesinde X kromozomu
monozomisi haricinde mosaizism , delesyon, izokromozom
gibi bozukluklarin da TS'da rolii oldugu gosterilmistir. insan
genomunda immunite ile ilgili en fazla sayida gen, X kromo-
zomunda bulunmaktadir(2). TS’lu hastalarda otoimm{in has-
taliklarin sikhgr artmaktadir. TS’da en sik gozlenen otoim-
miin hastalik Hashimoto tiroiditidir (HT) (3,4). ilk 3 dekatta
HT normal poplilasyona gore 3 kat daha fazla gorilmektedir
(3). Genel olarak pediatrik yas grubunda HT gérilme sikhig
%3 olmakla beraber puberte doneminde pik yapar (1). Se-
rumda tiroglobulin (anti TG ) ve tiroid peroksidaz antikorla-
rinin (anti TPO) pozitif olmasi Hashimoto tiroiditi tanisini
koydurmaktadir (5). Ultrasonografik gorintilemede (USG)
tiroid parankiminde heterojen gérinium, diffiz veya dizen-
siz hipoekojenite ve hipervaskiilarite varligi HT tanisini des-
tekler. Bu calismada TS tanisi ile takip edilen hastalarda ti-
roid fonksiyon testlerinin(TFT) degerlendirilmesi ve HT sikli-
ginin belirlenmesi amacglanmistir.

Materyal ve Metod

Klinigimizde 1987-1997 yillari arasinda TS tanisi konulan 25
hasta (yas ortalamasi 16.3+4.4 yil ) ile hasta yas grubu ile
uyumlu ( yas ortalamasi 16.3+3.66 yil) 25 saglikli kiz gocugu
kontrol grubu olarak galismaya alindi. Her iki grupta, TS ta-
nisi klinik bulgular ve karyotip incelemesi ile ko

Turner Sendromlu Cocuklarda Otoimmun Tiroidit Sikligi

nuldu.Olgularin hipertiroidi- hipotiroidi semptom ve bulgu-
larini kapsayan anamnez ve fizik muayene bulgulari deger-
lendirildi. Calismaya alinan tim cocuklarda serumda total
T4 (TT4),total T3 (TT3), serbest T4 (sT4), tiroid stimilan hor-
mon (TSH), anti TG ve anti TPO degerleri diizeyleri; sitoge-
netik analiz ve tiroid USG incelemeleri yapildi. Tetkik icin kan
ornekleri ailelerin bilgisi dahilinde saat 08:00-09:00 ara-
sinda antekibital venden alindi. TSH diizeyi yiksekligine sT4
disuklugl eslik ediyorsa hipotiroidi; sT4 diizeyleri normalin
alt sinirinda ya da normal ise subklinik hipotiroidi olarak ka-
bul edildi. Karyotip degerlendirmesi Gniversitemizin genetik
anabilim dali tarafindan yapildi. Tiroid USG tim hastalara
hasta sirtlstl yatar pozisyonda ve boyun hiperekstansi-
yonda iken tiroid hastaliklari konusunda deneyimli radyolog
tarafindan incelendi. Verilerin istatistiksel analizleri icin
Windows icin SPSS 16.0 (Statistical Package for the Social
Sciences, SPSS Inc., Chicago, U.S.A.) programinda Ki-kare,
Mann Whitney U, Wilcoxon Rank Sum ve lineer korelasyon
testleri kullanildi. Calismada Tirkiye Yiiksek Ogretim Ku-
rumu Tez Merkezi’de kayith 59576 numarali tez bulgulari de-
gerlendirildi.

Bulgular

TS hasta grubunda ortanca yas 16.5 yil ( yas ortalamasi
16.314.4 yil), kontrol grubunda ise 16 yil (yas ortalamasi
16.3+3.66 yil) idi. TS’ lu hastalarin karyotip analizinde 13
hastada 45,X0 (% 52) kromozom anomalisi saptandi (tablo
1).

Tablo 1. Turner Sendromlu hastalarin karyotip dagilimi ve oranlari

Karyotip n=25 % 100
45, X0 13 52
46,X, i(Xq) 3 12
45, X/46, X,i(Xq) 4 16
45, X/46,X,r(X) 2 8
45 X/47 XXX 2 8
45,X/46,XX 1 4

TS grubunda toplam 7 (%28) hastada tiroid bezini ilgilendiren
anormal bulgu saptandi.Bu hastalarin 1’'inde (%4) 6tiroid gu-
atr, 1’'inde (%4) tiroid otoantikorlari negatif hipotiroidi ve
5’inde (%20) HT tespit edildi. Kontrol grubu ise tamamen nor-
mal bulundu. TS grubu ile kontrol grubu tiroid patolojisi agI-

sindan karsilastirildiginda aralarinda istatiksel anlaml fark go-
rilmekteydi (p<0.05). TS grubunda HT tanisi konulan 5 has-
tada (%20) hem anti TPO, hem de anti TG pozitif idi. Tiroid
otoantikor varligi da TS grubunda istatiksel olarak anlamli de-
recede yuksekti (p=0.03) (tablo 2).

Tablo 2. Turner Sendromlu hastalarin tiroid otoantikor varligi ve tiroid fonksiyon testleri

Tiroid hormonlari Tiroid otoantikor (-) Tiroid otoantikor (+) P degeri
n=20 n=5

TT3(ng/dl) 121.1+4.2 112+3.5 0.4

TT4(ug/dl) 7.21+2.3 5.98+1.6 0.36

sT4 (pmol/l) 15.08+2.04 14.9+1.43 0.86

TSH (ulU/ml) 1.99+1.3 6.18+0.87 0.03

TT3:total T3, TT4:total T4, sT4:serbest T4, TSH:tiroid stimiilan hormon

TS grubu iginde tiroid otoantikorlari pozitif ve negatif sap-
tanan hastalarin yaslari karsilastinldiginda iki grup arasinda
anlamli bir fark saptanmadi (p=0.9). TS grubunda HT tanisi

alan hastalardan 1 hastada klinik, 1 hastada ise subklinik hi-
potiroidi mevcuttu. Fizik muayenede guatr tespit edilen 1
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TS’lu hastada USG ‘de tiroid hacmi normalin Uzerinde sap-
tandi. Ancak bu hastada USG’de HT destekleyecek ekojenite
degisikligi, heterojen gorinim veya vaskularite degisikligi
yoktu. Ayni hastanin TFT normal sinirlarda, tiroid otoanti-
korlari negatif oldugu igin Otiroid guatr olarak kabul edildi.
Tiroid otoantikorlari pozitif olan 5 TS’lu hastanin 3’lnde ti-
roid USG’de tiroid bezinde ekojenite azalmasi, heterojen
ekojenite, vaskilaritede artma gibi kronik lenfositik tiroiditi
destekleyen bulgular vardi. TS grubunda tiroid otoantikor
pozitif ve negatif olanlar arasinda USG ile hesaplanan tiroid

Turner Sendromlu Cocuklarda Otoimmun Tiroidit Sikligi

hacimleri bakimindan fark yoktu(p>0.05) (tablo 3). Lineer
korelasyon analizi ile HT ve patolojik USG bulgulari degerlen-
dirildiginde iki parametre arasinda anlamli bir iliski mevcuttu
(r=0.59)(p=0.004). Calismamizda USG’nin Hashimoto tiroi-
diti koymadaki senisitivitesi %60, spesifitesi %100 bulundu.
Karyotip ve HT iliskisi incelendiginde HT saptanan TS'lu has-
talarin  3’Gnde 45, XO0; 1'inde 46,X,i(Xq); 1’inde
45,X/46,X,i(Xq) kromozomal anomali mevcuttu. Karyotip ile
TFT, tiroid otoantikor varligi, USG bulgulari arasinda anlamli
bir iliski saptanmadi (p>0.05).

Tablo 3.Hashimoto tiroiditi saptanan Turner sendromlu hastalaradkaryotip dagilmi, otoantikor ve tiroid ultrasonografi

sonuglari
Hasta numarasi Karyotip Anti TG Anti TPO Ultrasonografi 6zelligi
(titre) (titre)
1 45, X0 1/40 1/1600 Normal
2 45, X0 1/40 1/1600 Hipoekojenite
3 45, X0 1/80 1/6400 Heterojen ekojenite
4 45, X/46,X,i(Xq) 1/160 1/1600 Vaskilaritede artma
5 46,X,i(Xq) 1/80 1/400 normal

TG:tiroglobulin, TPO:tiroid peroksidaz

Tartisma

Turner sendromu bir X kromozomunun tamamen veya kis-
men kaybi ile karakterizedir. Karyotip incelemesinde 45,X0
kromozom anomalisi olgularin yaklasik yarisini olusturur(6).
Geriye kalan yarisinda ise X kromozomunda yapisal anor-
mallikler ve delesyonlar ile mozaik yapiya sahip X kromo-
zomu tasiyan bireyler olusturur. Mozaik TS'lu bireylerde
normal karyotipe sahip hicre serisi yaninda, patolojik sito-
genetik yapiya sahip hiicre serisi birlikte gorilmektedir. Tur-
ner sendromunda sik gorilen mozaisizm formu 45,X/46,XX
olup, hastalarin yaklasik % 15’inde saptanmaktadir(7). Hasta
serimizde de literatlr verileri ile uyumlu olarak en fazla
45,X0 karyotip mevcuttu (tablo 1). X kromozomu bagisik-
likla ilgili bircok gen bolgesi icermektedir. TS'de otoimmin
hastalik sikliginin arttigi bilinmektedir (8). TS‘de otoimmni-
tenin artmasinin altinda yatan mekanizmanin parental X kro-
mozomu nedeniyle proinflamatuvar sitokin artisina, antiinf-
lamatuvar sitokinlerin azalmasina dayal oldugu 6ne sirdl-
mustir (9). TS'de otoimminite artisi ile ilgili baska bir hipo-
tezise tek X kromozomunun timusta viicudun kendi antijen-
lerine tolerans mekanizmasinin bozulmasina yol agmasidir
(9). HT, TS'li kadinlarin  ortalama %40’ inda (%13-55) tiroid
otoantikor varligi ile en sik gorilen otoimmun hastalik-
tir(10). Calismamizda literatiirle uyumlu olarak TS hastalarin
%20’sinde tiroid otoantikorlari pozitif saptandi. Onsekiz ke-
sitsel calismanin degerlendirildigi glincel bir metaanalizde
TS'li kisilerde % 39 oraninda otoimmdn tiroidit saptanmis-
tir(11). TS ‘li kisilerde otoimmin tiroidit bulgulari klinik ve
laboratuvar olarak tani aninda mevcut olmasa bile yas iler-
ledikce klinik otoimmin tiroidit gelisme riski artmaktadir
(12). Chen ve arkadaslarinin yaptigi calismada tiroid otoanti-
korlarinin esas olarak 10 yasindan sonra arttigi bildirilse de
2 yasindan once bile tespit edilebilir (13,14). Kesitsel tanim-
layici calisma olarak planlanan ¢alismamizda TS grupta tiroid

otoantikorlarn pozitif olan ve olmayan grup arasinda yas ba-
kiminda istatiksel anlamli fark yoktu. Tiroid otoantikor pozi-
tif saptanan en kigilk hasta 13 yasinda idi. HT olan TS tanih
hastalarin degerlendirildigi bir kohort ¢alismasinda olgula-
rin %66.7’sinde 5 yillik izlem siirecinde sublinik hipotiroidi-
nin, klinik hipotiroidi haline geldigi gérilmustiir(15). Mevcut
kilavuzlarda TS'li hastalarda hipotiroidizm taramasi igin tani
aninda TSH ve sT4 degerlerinin incelenmesi, sonrasinda ise
yillik tekrarlanmasi onerilirken klinik yonetimi degistirmeye-
cegi icin rutin tiroid otoantikorlarina bakilmasi 6nerilme-
mektedir(10,16). Otoimmdiin tiroidit tanisi alan gocuklarin
%37’sinde USG degisiklikleri gorilirken baslangicta normal
goriintlye sahip olgularin %50’sinde 7 ay igerisinde tani ile
uyumlu USG degisiklikleri gozlenmistir(17). Calismamizda
da HT saptanan hastalarin 3’Gnde (%60) tani aninda USG
bulgusu mevcuttu ve lineer korelasyon analizi ile tiroid anti-
kor pozitifligi ve patolojik USG bulgulari degerlendirildiginde
iki parametre arasinda anlamh bir iliski oldugu gorilmekte-
dir. Stoklasova ve arkadaslari 286 TS'li izledikleri kohort ¢a-
lismasinda otoimmiin hastalik gelisimi ve karyotip baglan-
tisini incelemis ve izole Xp delesyonu ile liglii X mosaizismi-
nin artmis otoimmiin tiroid hastaligi ile iliskili oldugunu tes-
pit etmislerdirse de bu konuda inceleme yapan diger aras-
tirmacilar otoimmun tiroid hastalig ve karyotip arasinda ko-
realasyon kaniti bulamamislardir(14,18-21). Calismamizda
da diger yazarlarin gogunlugu gibi karyotiple otoimmiin ti-
roidit gelisimi arasinda anlamli iliski saptanmadi.

Sonug
Calismamizda elde edilen sonuglara gore TS'de HT sik gori-
len bir otoimmun hastaliktir. Tani aninda ve izlemlerde yillik
en az 1 kez TFT degerlendirilmelidir. Tiroid USG tiroid oto-
antikorlarina ek olarak kullanilabilecek degerli bir tani yoén-
temidir.
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Abstract

Background: Epilepsy, characterized by sudden, abnormal, and uncontrolled neuronal activity in the central ner-
vous system, is a chronic neurological disorder. Vitamin B12 derivatives act as complex organometallic helpers
for a select group of enzymes. This vitamin affects many cellular functions in the central and peripheral nervous
system. This study aimed to explore how Vitamin B12 impacts penicillin-induced epileptic seizure activity in
anesthetized rats through electrocorticography (ECoG).

Materials and Methods: For this study, 35 male Wistar rats were utilized and divided into five groups, each con-
sisting of 7 rats. The groups were as follows: Control +Penicillin; rats received 2.5 pL of 500 IU penicillin intracra-
nially (i.c.) along with 1 ml saline solution intraperitoneally (i.p.), 1 mg/kg Vit B12 +Penicillin; rats were adminis-
tered 1 mg/kg of Vitamin B12 intraperitoneally (i.p.) along with penicillin, 2 mg/kg Vit B12 +Penicillin; rats were
given 2 mg/kg of Vitamin B12 i.p. along with Penicillin, Sodium Valproate (VPA) +Penicillin; rats received 500
mg/kg of sodium valproate i.p. along with penicillin, and 2 mg/kg Vit B12 + VPA +Penicillin; rats were administe-
red 2 mg/kg of Vitamin B12 i.p. and 500 mg/kg of sodium valproate i.p. following 30 minutes after penicillin. After
the administration, ECoG recordings were taken from rats placed in the stereotaxic device (for 180 minutes).
Results: The immediate application of the Vit B12 (1 mg/kg and 2 mg/kg), VPA, and VPA plus Vit B12 2 mg/kg
resulted in a notable reduction in the spike-wave frequency of penicillin-induced epileptic seizure activit in the
rats (p<0.05). Moreover, following penicillin microinjection, the mean spike amplitudes of Vit B12 (1 mg/kg and
2 mg/kg), VPA, and VPA plus Vit B12 2 mg/kg groups were lower than those of the penicillin group (p<0.05).
Conclusions: These results imply that administering Vitamin B12 acutely demonstrates anticonvulsant effects on
penicillin-induced focal onset epileptic activity. The study further proposes that vitamin B12 therapy may possess
anti-epileptogenic potential.

Key Words: Epilepsy, Vitamin B12, Penicillin

0z

Amag: Merkezi sinir sisteminde ani, anormal ve kontrolsliz néronal aktivite ile karakterize edilen epilepsi, kronik
norolojik bir hastaliktir. B12 vitamini tiirevleri, belirli bir grup enzim igin karmasik organometalik yardimcilar ola-
rak gorev yapar. Bu vitamin merkezi ve periferik sinir sistemindeki birgok hiicresel fonksiyonu etkiler. Bu galisma,
B12 Vitamininin anestezi altindaki siganlarda penisilin kaynakli epileptik benzeri aktiviteyi elektrokortikografi
(ECoG) yoluyla nasil etkiledigini aragtirmayi amagladi.

Materyal ve Metod: Bu ¢alisma igin 35 adet erkek Wistar sicani kullanildi ve her biri 7 sigandan olusan bes gruba
ayrildi. Gruplar su sekildeydi: Kontrol +Penisilin; siganlara intrakraniyal (i.c.) olarak 2.5 pL 500 IU penisilin ve int-
raperitoneal (i.p.) olarak 1 ml salin soliisyonu verildi, 1 mg/kg Vit B12 +Penisilin; siganlara intraperitoneal (i.p.)
olarak 1 mg/kg Vitamin B12 ve penisilin verildi, 2 mg/kg Vit B12 +Penisilin; sigcanlara intraperitoneal (i.p.) olarak
2 mg/kg Vitamin B12 ve penisilin verildi, Sodyum Valproat (VPA) +Penisilin; siganlara intraperitoneal (i.p.) olarak
500 mg/kg sodyum valproat ve penisilin verildi, ve 2 mg/kg Vit B12 + VPA +Penisilin; siganlara 2 mg/kg Vitamin
B12 i.p. ve 500 mg/kg sodyum valproat i.p. ve penisilin verildi, ilaglar penisilinden 30 dakika sonra uyguland.
Uygulama sonrasinda stereotaksik cihaza yerlestirilen siganlardan (180 dakika stireyle) ECoG kayitlari alindi.
Bulgular: Vit B12 (1 mg/kg ve 2 mg/kg), VPA ve VPA arti Vit B12 2 mg/kg'in uygulanmasi, siganlarda penisilin
kaynakl epileptiform aktivitenin spike dalga frekansinda dikkate deger bir azalma meydana getirdi (p <0,05). Ay-
rica penisilin mikroenjeksiyonunu takiben Vit B12 (1 mg/kg ve 2 mg/kg), VPA ve VPA arti Vit B12 2 mg/kg grupla-
rinin ortalama spike amplittdleri penisilin grubuna goére daha diistikti (p<0,05).

Sonug: Bu sonuglar, B12 Vitamininin akut olarak uygulamasinin penisilin kaynakl fokal baslangigh epileptik akti-
vite Uzerinde antikonviilsan etkiler gosterdigine isaret etmektedir. Calisma ayrica B12 vitamini tedavisinin anti-
epileptojenik potansiyele sahip olabilecegini 6ne siruyor.

Anahtar Kelimeler: Epilepsi, B12 Vitamini, Penisilin
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Introduction

Epilepsy is characterized by persistent and uncontrolled re-
curring seizure activity in the brain, defining it as a chronic
neurological condition (1). Epilepsy impacts approximately
1% of the global population (2). Even though many antiepi-
leptic drugs are used, they cannot prevent seizures in 20-30%
of patients (3). Roughly 33% of individuals newly diagnosed
with epilepsy might experience a form of the condition that
proves unresponsive to standard antiepileptic medications,
posing significant challenges in treatment (4). Epileptic sei-
zures originate from abnormal synchronized electrical acti-
vity among neurons. Seizures arise from an imbalance in the
synaptic transmission within brain tissue, where there's a
disruption in the equilibrium between excitatory and inhibi-
tory signals (5). Findings from studies conducted on experi-
mental epilepsy models suggest that cellular damage occur-
ring through apoptosis, neuroinflammation, oxidative stress
and autophagy causes epilepsy. Nevertheless, the precise ca-
use of epilepsy remains incompletely understood (6). More-
over, numerous epilepsy patients experience cognitive and
psychiatric issues, including cognitive deterioration often ac-
companied by anxiety and depression (7). Epileptogenesis
refers to a gradual sequence of molecular and cellular pro-
cesses that lead to the onset of epilepsy in an otherwise he-
althy brain. Developing therapies and medications aimed at
halting or reducing the progression of epilepsy could greatly
enhance the quality of life for those impacted by the condi-
tion.

Vitamin B12, also known as cobalamin due to its cobalt-con-
taining molecules, exhibits diverse properties including anti-
nociception and neuroprotection (8). Vitamin B12 plays an
important role in the first myelination of the central nervous
system and the cellular metabolism of biomolecules. Additi-
onally, it contributes to immune mechanisms within the
body (9). Research indicates that vitamin B12 has the poten-
tial to promote neurite outgrowth and provide protection to
cortical neurons and retinal cell cultures from glutamate
excitotoxicity (10). Furthermore, studies have revealed that
injection of vitamin B12 diminishes of epileptic seizures in
the penicillin-induced in rats (11). Lee et al. demonstrated
that this vitamin can prevent epileptogenesis by reducing ne-
uroinflammation and oxidative damage (12). Sodium valpro-
ate (VPA) is a commonly prescribed antiepileptic medication
utilized by numerous individuals to manage seizures in cases
of idiopathic generalized epilepsy. Previous research has sug-
gested that valproic acid (VPA) exhibits superior efficacy in
controlling seizures associated with idiopathic generalized
epilepsy (IGE) compared to newer antiepileptic drugs (AEDs)
such as lamotrigine or topiramate (13). Additionally, there is
evidence suggesting that the therapeutic mechanism of valp-
roic acid (VPA) in epilepsy treatment is rooted in its interac-
tion with neurotransmitters such as gamma-aminobutyric
acid (GABA), receptor sites, and ion channels (14).

Despite the growing evidence supporting the neuroprotec-
tive properties of vitamin B12, its impact on antiepileptic ef
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fects has not been conclusively proven. This study was con-
ducted to investigate the effect of vitamin B12 on penicillin-
induced seizures. Acknowledging the importance of explo-
ring innovative strategies in epilepsy management, our study
was designed to examine the potential impact of systemic
administration of vitamin B12, either independently or in
conjunction with VPA, on epileptogenesis. Our objective is to
assess the effects of vitamin B12 on penicillin-induced epi-
leptic seizure activity in rats, utilizing electrocorticography
(ECoG) as the primary investigative method.

Materials and Methods

Animals

This study utilized 35 adult male Wistar albino rats, aged
between 4 and 5 months, with weights ranging from 200 to
250 grams. The rats were sourced from the Tokat Gazios-
manpasa University Animal Laboratory in Tokat Gaziosman-
pasa, Turkey. They were housed under standard conditions,
including a 12:12-hour light-dark cycle (lights on from 07:00
to 19:00), maintained at a controlled temperature of 23 +
2°C, and a humidity level of 35-60%. The rats had access to
standard laboratory chow and tap water ad libitum. Experi-
ments were conducted between 9:00 a.m. and 4:00 p.m., ad-
hering to the guidelines established by the Tokat Gaziosman-
pasa Universty Ethics Committee to ensure the ethical treat-
ment of rats (Registry Number: 2020 HADYEK-31).

Chemicals

Penicillin and vitamin B12 were purchased from Sigma-Ald-
rich Co., St Louis, MO, USA. Sodium valproate was purchased
from Sanofi, France. Vitamin B12 and Penicillin were admi-
nistration after dissolving in physiological saline. All chemical
were delivered via intraperitoneal, with applied occurring 30
minutes following penicillin injection.

Experimental procedure

The animals were randomly divided into five groups, each
containing seven animals, as outlined below:

Control +Penicillin: Penicillin (500 IU, 2.5 pl, i.c.) plus saline
solution 1 ml intraperitoneally (i.p.) (15).

1 mg/kg Vit B12 +Penicillin: Vitamin B12 (1 mg/kg, i.p.) plus
penicillin (500 IU, 2.5 yl, i.c.) (16).

2 mg/kg Vit B12 +Penicillin: Vitamin B12 (2 mg/kg, i.p.) plus
penicillin (500 U, 2.5 yl, i.c.) (17).

VPA +Penicillin: Sodium valproate (500 mg/kg i.p.) plus peni-
cillin (500 1U, 2.5 ul, i.c.) (15).

2 mg/kg Vit B12 + VPA +Penicillin: Vitamin B12 (2 mg/kg, i.p.)
plus sodium valproate (500 mg/kg i.p.) plus penicillin (500 IU,
2.5 ul,i.c.).

In our study, there was no negative control group in which
penicillin was not administered and saline alone was admi-
nistered. Because only the basic basal activity can be recor-
ded in the recordings obtained from these rats and no spike
activity will occur, frequency or amplitude analysis cannot be
performed in the negative control group.
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Surgical procedure

Following anesthesia with 1.25 g/kg urethane (Sigma-Ald-
rich, USA), the rats were positioned in the stereotaxic appa-
ratus and securely immobilized (Harvard Stereotaxic Instru-
ment). After this, an approximately 3 cm long incision (along
the rostrocaudal plane) was made. Then, the soft tissue co-
vering the left somatomotor cortex was removed, and the
skull bone was delicately thinned using a rotary tool. Elect-
rophysiological recordings were conducted using two
Ag/AgCl ball electrodes, while one Ag/AgCl clamp electrode
served for grounding. A positive electrode was placed
bregma (1 mm anterior) and sagittal suture (2 mm lateral).
The negative electrode was positioned bregma (5 mm poste-
rior) and sagittal suture (2 mm lateral). A ground electrode
was affixed to the right ear. The body temperature of the rats
was maintained at 37°C throughout the experiment using a
homeothermic blanket connected to a rectal probe (Harvard
Instrument, USA).

The activity was recorded using electrodes connected to the
MP 150-CE interface (Biopac Systems, USA), which was later
upgraded to the MP 150 EEG-100C (Biopac Systems, USA),
and then transferred to the data recorder. The analogue
blips recorded from the brain cortex were digitized via a MP
150 system. Later signals transferred the laptop computer.
Activities in the brain was visualized using (AcgKnowledge
3.9.1 software, Biopac Systems; USA). Following the registra-
tion period, the epileptic seizure activity recordings were
evaluated (18).

Induction of epileptic seizure activity

First-group rats were given penicillin (2.5 pL, i.c.) and saline
solution (1 ml, i.p.). After 30 minutes of penicillin (2.5 pL, i.c.),
the second and third groups were given 1 and 2 mg/kg of vi-
tamin B12, respectively, i.p. The fourth group was given so-
dium valproate (500 mg/kg, i.p.) after 30 minutes of penicil-
lin (500 IU, 2.5 pL, i.c.). 30 minutes after penicillin (500 IU,
2.5 pL, i.c.) administration, vitamin B12 2 mg/kg, i.p. was gi-
ven from the right, and sodium valproate 500 mg/kg, i.p. was
given on the left to the 5th group (15).

Electrophysiological processes

The experimental protocols were executed within the Physi-
ology Laboratory of Tokat Gaziosmanpasa University's Fa-
culty of Medicine. Recording of epileptic seizure activity, ini-
tiated following the administration of penicillin, commenced
after a two-minute interval. ECoG activity was monitored for
a duration of 180 minutes. The epileptic seizure activity re-
ached a stable state after the 20th and 30th minutes fol-
lowing the injection of penicillin. The average spike and amp-
litude values recorded between the 20th and 30th minutes
following the penicillin injection were regarded as the base-
line values for the 1st minute. After the initial 30 minutes,
the averages of spike amplitudes and frequency for 1-min in-
tervals were computed at 10-min intervals. The 180-minute
recording was segmented into 10-minute intervals. The spike
count and the average spike count per minute were deter-
mined by tallying the peak-to-peak amplitudes.

Vitamin B12 Reduces Epileptic Seizures in Rats

Statistical analysis

Statistical analysis was performed using the 1-minute values
collected at 10-minute intervals. SPSS (Statistical Package for
the Social Sciences) 26.0 software for Windows was emplo-
yed for this analysis. The differences between groups were
examined using the Kruskal-Wallis test. Groups with statisti-
cally significant differences and homogeneous subgroups
were analyzed using the multiple comparison method. A p-
value less than 0.05 was considered statistically significant.
The data were presented as mean = SEM.

Results

The PowerlLab system (PowerLab/8 SP ADInstruments, Aust-
ralia) was used to record ECoG throughout the experiment,
following the placement of electrodes. At the onset, a 10-mi-
nute baseline activity was recorded, followed by a 120-mi-
nute ECoG recording session. The data were digitized using
PowerlLab Chart v.7.0 software. ECoG recordings from each
animal were segmented into 10-minute intervals. The data
obtained were analyzed in terms of the frequency of the
spike—wave and spike-wave amplitude.

Spike frequency

Following the penicillin microinjection in the acute penicillin
epilepsy model, the average spike frequency recorded was
96.83 + 6.92 spikes per minute. The mean spike frequency of
the Vit B12 (1 mg/kg and 2 mg/kg) and sodium valproate plus
Vit B12 2 mg/kg groups after penicillin injection significantly
reduced over 180 minutes (p<0.05) (Figure 1A). The average
spike frequency of epileptic seizure activity in penicillin plus
1 with 2 mg/kg Vit B12 groups were 72.62 + 5.73 and 72.21
+ 6.36 spike/min, respectively. In addition, the average spike
frequency of epileptic seizure activity in penicillin plus VPA
and penicillin plus 2 mg/kg Vit B12 +VPA groups were 61.45
+ 4.75 and 63.86 + 5.58 spike/min, respectively. The mean
spike frequency of epileptic seizure activity in penicillin plus
2 mg/kg Vit B12 +VPA were higher than those in the penicillin
plus VPA group, but this increase was not significant (p>
0.05) (Figure 1A).

The mean spike frequency values and the percentage change
in spike frequency according to the groups for 180 minutes
were illustrated in Figure 2 (A-B). The first spike frequency
value of the VPA and 2 mg/kg Vit B12 groups after penicillin
microinjection was higher than the first spike frequency va-
lue of the control +penicillin group. The 10th-minute frequ-
ency value of the all groups was lower than the 10th-min
spike frequency mean value of the penicillin group. After the
10th min, the spike frequency value of the penicillin-admi-
nistered VPA group started to decrease significantly
(p<0.05). Additively, the spike frequency mean value of so-
dium valproate plus Vit B12 2 mg/kg administered following
the microinjection of penicillin decreased compared to the
penicillin group (p<0.05) (Figure 2A). After penicillin microin-
jection, the 110th-minute spike frequency value of the peni-
cillin plus VPA plus Vit B12 2 mg/kg treatment group was
lower than the same-minute value of the penicillin-applied
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VPA group (p>0.05). At the same time, the spike frequency
value of the all groups decreased the following 140th-minute
compared to the penicillin group following penicillin microin-
jection. The spike frequency mean value of the Vit B12 1 and
2 mg/kg groups decreased significantly following 150th-mi-
nute after penicillin microinjection (p<0.05).

The spike frequency mean values of the penicillin group at all
minutes were not significantly different from the first spike
frequency value in the penicillin plus Vit B12 1 and 2 mg/kg
groups. But, those significantly decreased compared to the
first spike every 10 minutes for 180 minutes. In the VPA app-
lied group after penicillin microinjection, the frequencies of
the all-minute spike decreased compared to the baseline.
Moreover the frequency of spikes significantly decreased af-
ter 60th minutes.
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Figure 1. The spike-wave frequency (spike/min) and amplitude (uV) mean
values of groups of EcoG activity. A: The spike frequency (spike/min) ave-
rage values. B: The spike amplitude (1V) mean values. The vertical bars rep-
resent the mean + SEM. *p<0.05 compared to the Control +Penicillin group.
#p< 0.05 compared to the VPA +Penicillin group.

A comparison of the mean percentage spike change values
of the groups is shown in Figure 2B. In the groups of VPA, Vit
B12 (1 mg/kg and 2 mg/kg), and VPA plus Vit B12 2 mg/kg
administered following the microinjection of penicillin, the
percentage change in all spikes during 180 minutes was sig-
nificantly found to be lower than in the penicillin group
(p<0.05). However, there was no significant percentage

Vitamin B12 Reduces Epileptic Seizures in Rats

change in spike frequency during 180 minutes in the penicil-
lin group (99.64+5.58 spike/min), the 1 and 2 mg/kg Vit B12
groups after penicillin microinjection displayed a significant
decrease in percentage spike frequency of approximately
40% and 38%, respectively in comparison with their baseline
(60.14+7.34 spike/min, 62.65+9.83 spike/min, respectively).
Furthermore, the percentage spike frequency change in the
penicillin-applied VPA groups group is almost 46% compared
to baseline (54.48+12.60 spike/min). After penicillin microin-
jection, the percentage spike frequency of group VPA plus Vit
B12 2 mg/kg declined by about 42% in comparison with the
baseline (58.34+11.23 spike/min).

Spike amplitude

The mean spike amplitude levels of the groups are shown (Fi-
gure 1B). The mean spike amplitude value for the penicillin
group was significantly elevated in comparison to the other
groups (p<0.05). Following penicillin microinjection, the
mean spike amplitudes of Vit B12 (1 mg/kg and 2 mg/kg),
VPA, and VPA plus Vit B12 2 mg/kg groups were significantly
decreased compared to the penicillin group (p<0.001; 0.065
+0.01 pVv, 0.064 £ 0.01 pV, 0.059 + 0.01 pv, 0.047+ 0.01 v,
respectively). Moreover, the penicillin-applied VPA plus
2mg/kg Vit B12 group mean spike amplitudes were lower
than those of the penicillin plus VPA group (p<0.05;
0.04740,01 pV) (Figure 1B).

The mean spike amplitude values and the percentage change
in spike frequency according to the groups for 180 minutes
were illustrated in Figure 3 (A-B). After penicillin microinjec-
tion, the mean amplitude values of the Vit B12 (1 mg/kg and
2 mg/kg), VPA, and VPA plus Vit B12 2 mg/kg groups for 180
minutes for 10 minutes each were lower than the mean amp-
litude value of the penicillin group (p<0.05). Furthermore,
the spike amplitude mean of the penicillin plus VPA plus 2
mg/kg Vit B12 group was lower than the spike amplitudes of
the penicillin-administered VPA group over 180 minutes
(p<0.05) (Figure 3A). During the entire 180-minute duration,
the spike amplitude values in the penicillin group showed a
notable decrease in comparison to its initial spike amplitude
values (p<0.05). In the all groups the 10th-minute amplitude
value decreased significantly compared to the first ampli-
tude value (p<0.05). The decrease in the penicillin-applied
VPA plus 2mg/kg Vit B12 group spike amplitude values after
the 150th minute was statistically significant compared toits
spike initial amplitude value of the group penicillin adminis-
tered VPA (p<0.05) (Figure 3A).

The percent change in amplitude values of the groups over a
period of 180 minutes was assessed according to time (Fi-
gure 3B). The penicillin group had a 52% change in mean
amplitude value at the end of 180 minutes compared to its
baseline value (48.474+8.52 pV). In addition, the 1 and 2
mg/kg Vit B12 groups after penicillin microinjection displa-
yed a decrease in percentage spike amplitude change of app-
roximately 46% and 47%, respectively, in comparison with
their baseline 54.02+8.12 pV, 53.93+9.26 uV. The percentage

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2024;21(2):194-200.

DOI: 10.35440/hutfd.1456429

197



Ozsoy et al.

amplitude change in the penicillin-applied VPA group is app-
roximately 31% compared to its baseline value (42.86+10.15
KV). After penicillin microinjection, the percentage spike

—+— Control +Penicillin

—m— VPA +Penicillin

—=— 1 mg/kg Vit B12 +Penicillin
2 mg/kg Vit B12 + VPA +Penicillin
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amplitude of group VPA plus Vit B12 2 mg/kg declined by
about 72% in comparison with the baseline (28.26+£10.28

uv).
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Figure 2. The spike frequency (spike/min) mean values and spike-wave frequency percentage change the graph of groups. A: The
values of spike-wave frequency (spike/min) of groups obtained from EcoG recording after penicillin injection. *p<0.05 compared to
the control +penicillin group. B: The spike percent change graph of groups.
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Figure 3. The spike amplitude (V) mean values and spike amplitude percentage change the graph of groups. A: The values of spike
amplitude (uV) of groups obtained from EcoG recording after penicillin injection. B: The spike amplitude percentage change graph
of groups. *p<0.05 compared to the Control +Penicillin group. #p< 0.05 compared to the VPA +Penicillin group.
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Discussion

Based on recent relevant articles, in the present study repre-
sents the primary report on the curative effectiveness of vit-
amin B12, either lonesome or in combination VPA, on epilep-
tic seizure activity in an experimental epilepsy model In-
duced by penicillin. The principal findings of the existing in-
vestigation are such as: (1) the mean values of spike fre-
qguency plus amplitude significantly decreased in the groups
administration of B12 vitamin application; (2) In addition, the
mean spike amplitude value in the vitamin B12 plus VPA ad-
ministered group decreased significantly compared to the
VPA group. In general, these findins indicate that vitamin B12
alone or combined with VPA demonstrated significant neu-
roprotection against penicillin-induced epileptogenesis.
There is a growing belief that certain vitamins may aid in the
management of specific seizure types and mitigate the ad-
verse effects associated with antiepileptic drugs (19, 20).
Several studies have demonstrated a correlation between
vitamin B12 deficiency and abnormalities in electroencepha-
logram (EEG) readings among individuals with epilepsy (21,
22). Evidence for the neuroprotective effects of B12 vitamin
in both the central and peripheral nervous systems is in-
creasingly accumulating. This vitamin demonstrates several
impacts on the neural system, encompassing neurotrophic
act. Previous researchs have indicated that vitamin B12 fos-
ters nerve cells accretion and facilitates neuron regenerate-
ness in certain animal models (23, 24). In our present work-
ing, the reduction of induced by penicillin epileptic seizure
activity following B12 precuring can be ascribed to its neuro-
preservative characteristics. Aligning with our results, previ-
ous literature has documented similar findings, indicating
that injection of vitamin B12 diminishes the epileptic seizure
activity induced by penicillin. Furthermore, the study have
demonstrated that vitamin B12 exhibits antiepileptic effects
through the GABAA receptor system in the induced by peni-
cillin experimental rat model (11). Our results imply that the
GABA-A-benzodiazepine receptor complex system contrib-
utes to the antiepileptic seizure activity of vitamin B12.
Studies have assessed the neuroprotective effects of vitamin
B12 in rats using models of sciatic and corneal nerve crush
injuries (25, 26). In a previous study, researchers showed
that vitamin B12 exhibits an anti-apoptosis influence on en-
vironmental neuronal damage by upregulating protein ex-
pression and downregulating protein expression (27). Addi-
tionally, the previous study revealed that vitamin B12 can
shield in the brain cortical neurons (28). Moreover, neuro-
protection holds significant importance as a hopefuling ther-
apeutic approach for both preventative and remedia in the
epilepsy (29). Our findings suggest the potential efficacy of
vitamin B12 in epilepsy curative.

Our findings highlight the potential of vitamin B12 in epilepsy
treatment. However, the current utilization of vitamin B12 in
this context remains inadequate. Our study demonstrated
that vitamin B12 prevented penicillin-induced seizures in
rats. Furthermore, the mean spike-wave amplitude (uV)
value decreased in the vitamin B12 plus VPA administered

Vitamin B12 Reduces Epileptic Seizures in Rats

group compared to the VPA group. These results align with
previous studies indicating that vitamin B12 can mitigate
penicillin-induced seizures.

Conclusion

In summary, the findings of the current study demonstrate
that vitamin B12 reduced epileptic seizures following penicil-
lin-induced seizures in rats. These results show that vitamin
B12 contributes to the nervous system. Additional research
is necessary to ascertain the protector impact and mecha-
nism of action of vitamin B12.
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Laparoskopik Sleeve Gastrektomi Yapilan Hastalarin Patoloji Spesmenlerinde
Rastlantisal Gastro intestinal Stromal Tiimér Saptama Oranimiz
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0Oz

Amag: Bu calismada hastanemizde laparoskopik sleeve gastrektomi (LSG) operasyonu gegiren has-
talarda rastlantisal gastrointestinal stromal tiimor (GIST) saptanmasini tartigtik.

Materyal ve metod: Ocak 2015 ile Kasim 2023 tarihleri arasinda klinigimizde tek cerrah tarafindan
opere edilen 743 hastanin verileri retrospektif olarak analiz edildi. Bu hastalarin patoloji raporlari
incelendi.

Bulgular: 743 hastanin patoloji raporlari incelendiginde 4 hastada (%0.54) rastlantisal GIST tespit
edildi. Bu hastalarin ameliyat sirasinda fark edilen ve GIST stiphesi uyandiran lezyonlari vardi.
Sonug: GIST normal popiilasyonda oldukga nadir goriilmektedir. LSG operasyonunun yayginlagsma-
siyla birlikte morbid obez hasta poplilasyonunda GIST oraninin normal popiilasyona gore ¢ok daha
yiksek oldugu gorulmustir. Calismamizda belirlenen oranin genel literatiir ile (%0.3-1.2) uyumlu
oldugu gorulda.

Anahtar Kelimeler: GIST, Morbid obezite, Sleeve gastrektomi

Abstract

Background: In this study, we discussed the incidental detection of Gastro Intestinal Stromal Tu-
mor (GIST) in patients who underwent Laparoscopic Sleeve Gastrectomy (LSG) operation in our
hospital.

Materials and Methods: We retrospectively analyzed the data of 743 patients operated on by a
single surgeon in our clinic between January 2015 and November 2023. The pathology reports of
these patients were examined.

Results: When the pathology reports of 743 patients were examined, GIST was detected inciden-
tally in 4 patients (0.54%). These patients had lesions that were noticed during surgery and were
suspicious for GIST.

Conclusions: GIST is very rare in the normal population. With the widespread use of LSG operation,
it has been observed that the rate of GIST is much higher in the morbidly obese patient population
than in the normal population. The rate determined in our study was found to be compatible with
the general literature (0.3-1.2%).

Key Words: Pathology, GIST, Morbid obesity, Sleeve gastrectomy
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Giris

Obezite, 6zellikle gelismis ve gelismekte olan ulkelerde kro-
nik bir hal alan ciddi bir saglk problemidir. Obezite, hem
kendisi hem de sebep oldugu hastaliklarin tedavi maliyetle-
rinin yiiksek olmasi nedeniyle saglik sisteminin dnemli bir so-
runu haline gelmektedir. Sigaradan sonra en yaygin gorilen
ikinci halk saghgi sorunudur (1). Amerika Birlesik Devletleri
(ABD) nifusunun yaklasik %67’si obez iken, Avrupa Ulkele-
rinde bu oran yaklasik olarak %40-50'dir (2). Obezite sadece
bir kilo problemi degildir, artmis yag dokusunun neden ol-
dugu birgok kronik hastaligin da ana sebebidir. Obez insan-
larda kardiyovaskiiler hastaliklar, diyabet, hipertansiyon,
uyku apne sendromu, cinsel fonksiyon bozukluklari, eklem
hastaliklari gibi bircok hastaligin gériilme sikligl toplum orta-
lamasinin ¢ok Uzerindedir (2-5).

Diyet ve yasam tarzi degisiklikleri uygulamalarina yetersiz
yanit veren obez hastalarda cerrahi tedavi yontemleri s6z
konusu olmaktadir. Laparoskopik Sleeve Gastrektomi (LSG),
diyet uygulamalarina yanitsiz obez hastalarda strekli kilo
kaybi sagladig gosterilen ve diinya lzerinde en sik yapilan
bariatrik cerrahi teknigidir (6). LSG’nin popdler bir cerrahi ol-
masi ve sik uygulanmaya baslanmasiyla birlikte histopatolo-
jikincelemelerde rastlantisal lezyonlarin saptanma orani art-
mistir. Bunlardan en sik gériileni Gastro intestinal Stromal
Tumordur (GIST) (7-10). GIST ler gastrointestinal sistemin
(GIS) en sik goriilen mezenkimal timérleridir. Ozefagustan
anise kadar tim GIS’de yerlesebilmektedir. GIS’ de en sik
mideye ve genellikle de midenin fundusuna vyerlesen
GIST’ler, %90 oraninda igsi hiicre morfolojisi ve c-kit proteini
(CD117) ekspresyonu gosterirler. Asemptomatik olan benign
davranish kigik timorler genellikle insidental saptanir.
Gastrointestinal duvardaki yerlesim yerine gore serozal, sub-
mukozal ya da intramural nodiiller seklinde ortaya cikabilir-
ler. Gastroskopi esnasinda submukozal olanlar tespit edile-
bilir, diger lezyonlar radyolojik tetkikler sirasinda rastlantisal
olarak saptanabilirler (11,12).

Biz bu ¢alismamizda, klinigimizde LSG uyguladigimiz hastala-
rimizda histopatolojik olarak GIST saptanan olgulari literattr
bilgileri isiginda sunmayi amagladik.

Materyal ve Metod

Calisma 6ncesi etik onam alindi (Harran Universitesi Tip Fakiil-
tesi Klinik Arastirmalar Etik Kurul Karari (tarih:11/12/2023, karar
no:HRU/23.23.25)). Ocak 2015-Kasim 2023 tarihleri arasinda
klinigizde LSG uygulanan hastalarin dosyalari ve histopatolo-
jik bulgulari retrospektif olarak incelendi. Hastalar; yas, cin-
siyet, Body Mass indeksi (BMI), preoperatif gériintiileme
bulgulari, GIST’ tin mide lizerindeki yerlesimi, timor boyutu
ve timorin histopatolojik 6zellikleri agisindan kayit altina
alindi.

TUm hastalarin patoloji raporlari incelendi. GIST tanisi konu-
lan hastalarin patoloji spesmenleri patoloji birimi ile gorisi-
lerek tekrar degerlendirildi ve daha sonra galisma verileri
olusturuldu.

Bulgular

Laparoskopik Sleeve Gastrektomide GIST

Calismamizda Ocak 2015 ile Kasim 2023 tarihleri arasinda
LSG operasyonu gegiren 743 hastamiz mevcuttu. Dort has-
tamizda histopatolojik olarak GIST tanisi konuldu (0.54%).

Tani konulan hastalarin ikisi erkek ikisi kadindi. Hastalarin
yas ortalamasi 46,5 (41-50) idi. Dért hastanin BMI ortalamasi
46,25 (40-52) idi. Hastalarin higbirinde daha énceden tani
konulmus herhangi bir GIS hastaligi yoktu. Hastalarin preo-
peratif hazirlik asamasindaistenen tetkiklerinde GIST diistin-
direcek bir bulguya rastlanilmadi. GIST tanisi patolojik ola-
rak konulan dort hastanin da lezyonlari operasyon sirasinda
fark edildi. Ug hastanin GIST lezyonu midenin 6n yiiziin-
deydi. Bir hastada lezyon, mide arka ylizde yer almaktaydi
(Sekil 1).

|

LS e
Sekil 2. Ameliyat spesmeni (izerinde GIST lezyonunun gésterilmesi

Bir hastada GIST lezyonu korpus yerlesimli, diger ¢ hastada
fundus yerlesimli ve tim hastalarda biyik kurvatura daha
yakin yerlesimliydi (Sekil 2). Bu durum timori temiz cerrahi
sinirlarla ¢tkarmamizi daha da kolaylastirmis oldu.

Hastalarin histopatolojik bulgular incelendiginde, timorin
boyutu ortalama olarak 0,9 cm (0,4-1,5 cm) idi. (Tablo 1)
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Tum hastalarda igsi hicreler izlendi. Spindle-oval hiicrelerin
bulundugu ve seyrek mitozlarin gérildigi timaoral hiicreler
goralda (Sekil 3).

(Sl
7
-

AN e\ : e "

Sekil 3. Spindle-oval hiicrelerden olugan, arada seyrek mitozlarin
izlendigi tiimor izlenmektedir (H&Ex200).

Nekroz, atipi hicbir hastada saptanmadi. iki hastada timor
intra muskiler yerlesimliyken, bir hastada muskiler taba-
kayi gegip subserozayi tutmustu. Bir hastadaysa serozal kati
da tutmustu. Tim hastalarda mukoza intakt, cerrahi sinirlar
negatif ve timor ekspansif gérinimdeydi. Bir hastada CD34
negatif iken diger tim hastalarda pozitifti.

Literatlr verilerine gore %95 oraninda pozitif olmasi bekle-
nen CD117 bir hastada negatif saptandi. Diger U¢ hastada

Laparoskopik Sleeve Gastrektomide GIST

CD117 ile stromal ve membran6z boyanma saptandi (Sekil
4). Tim hastalarda desmin negatif saptandi. iki hastada ak-
tin pozitif saptandi. S100 bir hastada pozitif iken diger lg¢
hastada negatif saptandi. Tim hastalarda Ki-67 %1’in altinda
saptandi.

Sekil 4. GIST olgusunda CD117 ile stromal ve membrandz bo-
yanma (CD117X200)

Fletcher CDM ve arkadaslarinin konsensliis raporundaki risk
siniflandirilmasina goére tim hastalarin tiimér boyutunun 2
cm’nin altinda olmasi ve mitoz sayisinin 50 BBA (Blyutalmus
Bliylk Alan) <5’in altinda olmasi bu ha). stalari cok dislik risk
grubunda degerlendirmemizi sagladi (15).

Tablo 1. GIST saptanan hastalarin lezyonlarinin fiziki ve immunobhistolojik 6zellikleri

Tumoriin mide

Yas Tiimo6r boyutu(cm) . . CD117 durumu Mitoz Nekroz ve Atipi
yerlesim yeri

Hasta 1 41 0,7 On duvar-Fundusta + <5 Yok

Hasta 2 47 0,4 On duvar-Corpusta * <5 Yok

Hasta 3 48 1,0 Arka duvar-Fundusta - <5 Yok

Hasta 4 50 1,5 On duvar-Fundusta + <5 Yok
Tartisma
GIST literatlr verilerine gore normal popllasyonda  digimiz GIST oranimiz %0,54’tlr. Bu oran literatir verile-

1/100.000 oraninda goérulmektedir. Son yillarda bariatrik
cerrahinin ilerlemesi ve sik uygulanmasiyla birlikte elde edi-
len gastrik spesmenlerin histopatolojik incelemeleri sonu-
cunda bu oranin bilinenden ¢ok daha yuksek oldugu gorl-
mustdr (1). Crouthamel ve arkadaslarinin 1415 olgu iceren
¢alismasinda 12(%0,8) olguda rastlantisal GIST saptanmis-
tir. GIST tanisi konulan hastalarin yas ortalamasi 55+9,3 ola-
rak belirtilmistir (10). Sonja Chiappetta ve arkadaslarinin
2603 hastalik LSG vaka serisinde ise 8(%0,31) hastada mi-
dede GIST tespit edildi. Bu hastalarda ortalama yas 54 + 10
yil (46-70) idi. Ortalama timor boyutu 7,65 mm (2,5-13 mm
araliginda) idi ve lezyonlarin ¢ogunlugu midenin fundu-
sunda yerlesmisti(14) (Tablo 1). Bizim ¢alismamizda sapta-

riyle uyumludur. Tani konulan hastalarin yas ortalamasinin
46,5 olmasi literattirdeki diger calismalarin hasta yas orta-
lamasinin altinda kalmaktadir.

Cajal hicreleri gastrointestinal sistem duvarinda muskularis
mukoza ile muskularis propria arasinda bulunan mezenki-
mal kaynakl hiicrelerdir. interstisyel cajal hicreleriyle
GIST’ler benzer immunohistokimyasal ozellikleri nedeniyle
GIST’lerin cajal hiicrelerinden koken aldigi dislinilmastar.
Imminohistokimyasal olarak GIST lerin cogunun CD117 ile
boyandig ve c-kit tirozin kinazin mutasyon nedeniyle aktif
oldugu dusinilmektedir (15). Bu hastalara tedavide c-kit ti-
rozin kinaz inhibitori verilmesi nedeniyle hastalarin tani al-
masl dnem kazanmaktadir. Bizim calismamizda Ug¢ hastada
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CD117 pozitif saptanirken bir hastada CD117 negatif sap-
tandi.

Yuval ve arkadaslari, galismamizla yaklasik ayni hasta sayisi
ile yaptigi caismada %0,6 oraninda GIST saptamislardir. Bu
calismadaki GIST tanisi konulan hastalarin, lezyonlarinin ta-
maminin midenin Ust yarisinda olmasi, lezyonlarin midenin
on ve arka duvarinda yer almasi ve mitoz sayisinin disik
olmasi gibi 6zellikleri ¢calismamizla 6rtismektedir (16). Bi-
zim calismamiz ile 6rtismeyen 6zellik olarak Yuval ve arka-
daslarinin ¢alismasinda lezyonlar kiguk kurvatura daha ya-
kin yerlesimli olarak saptanmistir. Bizim calismamizda bir
hastada CD117 negatif olmasi ve tim hastalarda lezyonla-

Tablo 2. Literatiir verileriyle calismamizin karsilastirilmasi.

Laparoskopik Sleeve Gastrektomide GIST

rin bliytk kurvatura daha yakin olmasi gibi 6zelliklerle fark-
lilik gbstermektedir.

Sanchez ve arkadaslarinin yaptigl calismada ise bariatrik
cerrahi sonrasi rastlantisal GIST saptanma orani %0,8 olarak
raporlanmistir. TGm hastalarin lezyonunun mide 6n duva-
rinda olmasi, tani konulan tiim hastalarin 40 yasindan bi-
yik olmasi, yapilan endoskopik ve radyolojik tetkiklerle has-
talara operasyon 6ncesi tani konulamamasi ve lezyonlarin
cogunlukla mide fundusunda olmasi ¢alismamizla benzerlik
gostermektedir (17). Bir diger calismada Hallak ve araka-
daslarinin 305 hastalik serisinde rastlantisal GIST orani
%1,97 olarak tespit edilmistir(18). Literattirdeki bu konuya
egilmis calismalarin verileri Tablo 2 de sunulmustur.

GIST Orani Cinsiyet Hasta sayisi Yas
(F/m)

Current study %0,54 2/2 743 46,5(range:41-50 years)
Hallak et al.(18) %1,97 4/2 305 55,3(range:37-73 years)
Yuval, J.B et al.(16) %0,6 1/4 827 55,4(range:47-62 years)
Sanchez B. R. et al.(17) %0,8 1/3 517 52,75(range:42-62 years)
Viscido et al.(8) %0,5 1/4 915 59,6(range:46-63 years)
Chiappetta et al.(14) %0,31 4/4 2603 54,0(range:46-70 years)
Crouthamel et al.(10) %0,8 9/3 1415 55,0(range:37-68 years)
Ortalama %0,78 22/22 7325 54,07

Bizim calismamizda saptanan GIST olgularinin incelenme-
sinde timor boyutu 4 mm ile 15 mm arasinda degismekte-
dir. Literatlirdeki calismalarda da benzer bulgular aktaril-
mistir. Bu ¢alismalarda neredeyse tim olgularda lezyonla-
rin mide 6n duvarinda oldugu bildirilse de nadir olarak mide
posterior duvarda saptanan GIST de mevcuttur (16,19). Bi-
zim ¢alismamizda da bir hastada lezyon biyik kurvatura 1
cm mesafede ve midenin posteriorunda bulunmaktaydi. Bu
durum operasyon sirasinda mide posteriorunda kalan lez-
yonlarin atlanmamasi ve negatif cerrahi sinir ile ¢ikarilmasi
konusunda dikkatli olunmasi gerektigini gostermektedir.
Bildirilen galismalar ve olgu sunumlarinda lezyonlarin en sik
fundusta ve neredeyse tamaminin mide Ust yarisinda bu-
lundugu gosterilmistir (11,16-18).

LSG sonrasi tespit edilen tiimorlerin ¢capinin 2 cm ‘den ki-
¢lik olmasi ve disiik mitotik aktiviteye sahip olmalari bu lez-
yonlari dusuk riskli kilmaktadir (13). Her ne kadar temiz cer-
rahi sinirlarla rezeksiyon yapilmis olsa da GIST tespit edilen
olgularin medikal onkolojiye yonlendirilmesi gerektigi kana-
atindeyiz.

Calismamizin retrospektif olmasi, tek merkezli olmasi ve
preoperatif detayli GIST taramasinin yapilmamis olmasi ¢a-
lismanin kisithiliklar arasinda gosterilebilir.

Sonug olarak LSG yapilan morbid obez hastalarda rastlanti-
sal GIST oraninin toplumdan yliksek olmasi 6zellikle goriin-
tileme yontemlerinin saptayamadigl boyuttaki lezyonlar

nedeniyle dogal karsilanabilir. Ozellikle 40 yas (izeri hasta
grubunda GIST orani ¢ok daha yuksek gozlenmektedir. Bu
nedenle 40 yas Uzeri hasta grubunda preoperatif radyolojik
tetkiklerin daha dikkatli yapilmasi ve incelenmesi 6nem arz
etmektedir. Bariatrik cerrahlarin temiz cerrahi sinirla lez-
yonlari gikarmasi ve lezyonun pargcalanmadan eksizyonu
onemlidir.
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Abstract

Background: Infection with parenterally transmitted viruses, such as hepatitis B and C viruses, is thought to be
more common in patients with type 2 diabetes for several reasons. Diabetic foot ulcers are a serious complication
of diabetes that can lead to more frequent hospital admissions, longer hospital stays and the need for more
invasive procedures. Given their complicated conditions, we hypothesized that the prevalence of hepatitis B and
C infections might be higher in patients with diabetic foot ulcers.

Materials and Methods: A total of 440 patients with type 2 diabetes, 220 with diabetic foot ulcers (group 1) and
220 without (group 2), who were tested for hepatitis B surface antigen (HBsAg), anti-HBs and anti-hepatitis C
antibodies (anti-HCV), were retrospectively included in the study. Anti-HBs titers <10 IU/mL were defined as lack
of protective immunity, titers of 10-99 IU/mL were considered protective, and titers of >100 IU/mL were consi-
dered high immunity.

Results: HBsAg seropositivity was detected in 7 patients (3.2%), both in group 1 and group 2 (p=1.0). The presence
of anti-HCV seropositivity was detected in 5 patients (2.3%) in group 1 and in 3 patients (1.4%) in group 2
(p=0.724). A titer of less than 10 mlU/mL of anti-HBs antibody was found in 118 (55.4%) patients in group 1 and
in 112 (52.6%) patients in group 2 (p=0.609).

Conclusions: No significant differences were observed in HBsAg, anti-HCV, or relative anti-HBs seropositivity
between type 2 diabetic patients with and without diabetic foot ulcer. It was found that 54.0% of patients with
type 2 diabetes had anti-HBs antibody titers below 10 mIU/mL.

Key Words: Type 2 diabetes mellitus, Hepatitis B, Hepatitis C, Anti-HBs

0Oz

Amag: Tip 2 diyabetli bireylerde, hepatit B ve C virisleri gibi parenteral yolla bulasan viruslerin neden oldugu
enfeksiyonlar daha yaygin gorilebilmektedir. Diyabetik ayak tlserleri, artan sayida hastaneye yatis ihtiyaci, inva-
ziv prosedur gereksinimi ve uzayan yatis sureleri ile iliskili olan diyabetin kronik ve ciddi bir komplikasyonudur.
Komplike durumlari géz 6niine alindiginda, diyabetik ayak ulserli bireylerde hepatit B ve C enfeksiyonlarinin pre-
valansinin daha yuksek olabilecegini varsayarak bu ¢alismaya planladik.

Materyal ve Metod: HBV ylizey antijeni (HBsAg), anti-HBs ve anti-hepatit C antikor (anti-HCV) duizeyleri bakilmig
olan 220’si diyabetik ayak tlseri olan (grup 1) ve olmayan 220 kisi (grup 2) olmak tizere toplam 440 tip 2 diyabet
hastasi, retrospektif olarak galismaya dahil edildi. Anti-HBs titrelerinin <10 IU/mL olmasi bagisikligin yoklugu,
10-99 IU/mL olmasi koruyucu bagisiklik ve 2100 IU/mL titreler ise yiksek bagisikhigin varligi olarak kabul edildi.
Bulgular: HBsAg seropozitifligi her iki grupta benzer bir sekilde 7’ser hastada (%3.2) tespit edildi (p=1.0). Grup
1'de 5 hastada (%2.3), grup 2'de ise 3 hastada (%1.4) anti-HCV seropozitifligi saptandi (p=0.724). Grup 1'de 118
(%55.4) hastada, grup 2'de ise 112 (%52.6) hastada anti-HBs antikor titrelerinin 10 mlU/mL'nin altinda seyrettigi
tespit edildi (p=0.609).

Sonug: Diyabetik ayak Ulseri olan ve olmayan tip 2 diyabet hastalari arasinda HBsAg, anti-HCV veya goreceli anti-
HBs antikor seropozitifligi agisindan anlamli bir fark saptanmadi. Hastalarin 6nemli bir kisminda (%54.0) anti-HBs
antikor titrelerinin dustk (10 mIU/mL'nin altinda) oldugu tespit edildi.

Anahtar Kelimeler: Tip 2 diyabetes mellitus, Hepatit B, Hepatit C, Anti-HBs
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Introduction

Hepatitis B virus (HBV) infection is one of the leading causes
of chronic liver disease (CLD) and remains endemic in many
countries despite widespread vaccination efforts. As with
HBV, the hepatitis C virus (HCV) can also cause liver fibrosis,
hepatocellular carcinoma (HCC), and liver-related deaths (1).
In 2019, it is estimated that the global prevalence of chronic
HBV infection was 4.1% and chronic HCV infection was 0.8%
for all ages (2, 3). In a study conducted in Turkey in 2015, the
incidence of HBV and HCV infections was reported as 4.0%
and 1.0%, respectively (4). In more recent studies, the preva-
lence of HBV infection has been reported to be declining,
with a detection rate of 2.5% in 2018 and 1.9% in 2020 (5,6)
Infection with parenterally transmitted viruses, such as HBV
and HCV, is believed to be more common in patients with
type 2 diabetes (T2DM) for several reasons. These reasons
include frequent hospitalizations and invasive procedures,
regular blood tests, and the potential misuse of fingertip de-
vices (7-14). Further, T2DM has adverse effects on HBV and
HCV-related liver infections and is associated with an increa-
sed risk of hepatic fibrosis, cirrhosis, and HCC (15, 16).
Diabetic foot ulcers (DFUs) usually occur as a serious compli-
cation of uncontrolled and prolonged diabetes. Patients with
DFU have a higher mortality rate and require an increasing
number of hospital visits, hospitalizations and invasive pro-
cedures (17). The increased prevalence of HBV and HCV in-
fections and associated risk factors in DM patients has been
well documented in many studies. Despite this, there are no
data regarding the prevalence of HBV and HCV infections in
patients with DFU. Given their complicated conditions, we
hypothesized that the prevalence of HBV and HCV infection
may be higher and anti-HBs antibody titres may be lower in
patients with DFU. In addition, as there are very few studies
on the seroprevalence of HBV and HCV as well as anti-HBs
seropositivity in patients with DM worldwide, particularly in
Turkey, we believe that our study will make a valuable cont-
ribution to the existing literature in this area.

Materials and Methods

This study was conducted in accordance with the Declaration
of Helsinki and approved by the clinical research ethics com-
mittee (date: 07.08.2023, number: HRU/23.14.22). Medical
records of T2DM patients hospitalized in our endocrinology
clinic from 2020 to 2022 were retrospectively reviewed.
Since there were a limited number of patients with type 1
diabetes, they were excluded from the study. In addition, in-
dividuals with acute viral hepatitis, decompensated liver di-
sease, malignancy, and those receiving immunosuppressive
treatment were excluded from the study due to their poten-
tial impact on antibody responses.

Table 1. Clinical characteristics of the study groups

Viral Serological Examination in Type 2 Diabetics

Consequently, 440 patients (220 with DFU and 220 without
DFU) whose HBV surface antigen (HBsAg), anti-HBs and he-
patitis C antibody (anti-HCV) levels were tested as part of the
viral serological examination were included in the study.
Those with DFU were categorized as group 1, while those
without DFU were categorized as group 2. Anti-HBs titers <10
IU/mL were defined as lack of protective immunity, titers of
10-99 IU/mL were considered protective, and titers of >100
IU/mL were considered high immunity (18). In our labora-
tory, the upper limit of anti-HBs titers was 1,000 IU/ml and
patients with an anti-HBs titer >1,000 IU/ml were considered
above the upper limit. Besides age and gender, glycated he-
moglobin Alc (HbAlc), serum creatinine (sCr), estimated glo-
merular filtration rate (eGFR), sedimentation and C-reactive
protein (CRP) levels were also recorded.

Statistical Analysis

The statistical analyses were conducted using SPSS (version
20.0, SPSS Inc., Chicago, IL, USA). The Kolmogorov-Smirnov
test was used to check the normality of continuous variables.
According to the distribution of the data, the meanzstandard
deviation or median and interquartile range were calculated.
Categorical data were represented by numbers and percen-
tages. The continuous variables were analyzed using inde-
pendent samples t-tests or Mann-Whitney U tests, based on
their distribution. We compared categorical variables with
the Chi-square test.

Results

The study analysed data from 440 patients with T2DM, of
whom 233 (53%) were females and 207 (47%) were males.
The percentage of male patients in group 1 (53.6%) was sig-
nificantly higher thanin group 2 (40.5%) (p=0.006). The mean
age was 60.849.2 years in group 1 and 59.1+9.7 years in
group 2 (p=0.057) (Table 1).

In the viral serological examination, HBsAg seropositivity was
detected in seven patients (3.2%), both in group 1 and group
2. Despite anti-HCV seropositivity being detected in 5 pati-
ents (2.3%) in group 1 and in 3 patients (1.4%) in group 2, this
difference was not statistically significant (p=0.724). Additio-
nally, there was no significant difference in anti-HBs antibody
titers between the two groups (p=0.964). A comparison of
hepatitis B and C seroprevalence between groups is illustra-
ted in Table 2.

A titer of less than 10 mIU/mL of anti-HBs antibody was fo-
und in 118 (55.4%) patients in group 1 and in 112 (52.6%)
patients in group 2. There were no significant differences
between the two groups in terms of relative anti-HBs sero-
positivity (p=0.609) (Table 3).

Variables Total (n=440) Group 1 (n=220) Group 2 (n=220) p
Age (years) 59.9+9.5 60.8+9.2 59.1+9.7 .057¢
Gender (male), n(%) 207 (47.0) 118 (53.6) 89 (40.5) .006 b

Data are expressed as the mean and standard deviation or the number (%) of patients.

A p<0.05 was considered significant. Significant p values between group 1 and 2 are highlighted in bold. a Independent samples t-test. b Chi-square test.
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Table 2. Comparison of hepatitis B and C seroprevalence between groups

Variables Total Groupl Group 2 p-value
HBsAg (+), n (%) 14 (3.2) 7(3.2) 7(3.2) 1.0¢
Anti-HBs (IU/mL) 7.2 (0.6-114) 7.7 (0.8-78) 6.2 (0.5-134) 0.964 b
Anti-HCV (+), n (%) 8(1.8) 5(2.3) 3(1.4) 7240

Abbreviations: HBsAg, hepatitis B surface antigen; anti-HBs, antibodies against HBsAg, anti-HCV, hepatitis C antibody
Data are expressed as the number (%) of patients or median (first and third quartile) values.

a: Chi-square test, b: Mann-Whitney U test

Table 3. Comparison of the relative levels of anti-HBs seropositivity between groups (for HBsAg-negative individuals)

. Total Groupl Group 2
Variables (n=426) (n=213) (n=213) P
Anti-HBs (<10 IU/mL), n (%) 230 (54.0) 118 (55.4) 112 (52.6)
Anti-HBs (10-100 1U/mL), n (%) 85 (20.0) 44 (20.7) 41 (19.2) 0.609¢
Anti-HBs (>100 1U/mL), n (%) 111 (26.0) 51 (23.9) 60 (28.2) .

Data are expressed as the number (%) of patients. A p<0.05 was considered significant.

a: Chi-square test

Discussion

This study revealed that the prevalence of HBsAg and anti-
HCV seropositivity was higher in patients with T2DM com-
pared to those in the general population screenings. It was
also found that 230 (54.0%) patients with T2DM had anti-
HBs antibody titers below 10 mIU/mL. No significant diffe-
rences were observed in HBsAg, anti-HCV, or relative anti-
HBs seropositivity between T2DM patients with and without
DFU.

Vaccination is the most effective way to prevent HBV infec-
tion and its complications. It is documented that universal
vaccination against HBV significantly reduces the prevalence
of acute and chronic HBV infection as well as the incidence
of HCC and hepatic events (19, 20). WHO recommends he-
patitis B vaccination for all newborns, children up to 18 years
of age, and adults at high risk of infection (21). In the United
States, the Centers for Disease Control and Prevention (CDC)
recommends the hepatitis B vaccine for all newborns, child-
ren up to age 18, adults 19-59 years of age, and adults 60
and older who are at high-risk for infection (22). Post-vacci-
nation immunity should be assessed using a method that al-
lows the determination of the protective level of anti-HBs
(210 mIU/mL). People with anti-HBs levels below 10 mIU/mL
after receiving a full dose of HBV vaccine are recommended
to re-vaccinate according to their risk status (23).

We found an overall HBsAg seropositivity of 3.2% (14/440)
in the present study. A significant decrease in chronic HBV
infection, particularly among children, has been observed
since the introduction of the hepatitis B vaccine. It is estima-
ted that there was a 31.3% decrease in prevalence across all
ages between 1990 and 2019. Along with this significant
decline over the years, there are also large regional differen-
ces in HBsAg seropositivity. The Western Pacific region had
the highest prevalence of 7.1%, followed by the African re-
gion with 6.5%. The lowest prevalence of 1.1% was found in
the Europe region (2). The prevalence of HBV in Turkey is
higher than in European countries and is one of the count-
ries with an intermediate prevalence of HBV (24). Following
the introduction of a universal vaccination programme for

all children and high-risk groups in Turkey in 1998, a decline
in prevalence has been observed (25). According to the
TURHEP study conducted in 2015, HBsAg was found in 4% of
5,460 participants from both rural and urban areas, with a
higher prevalence in eastern regions. In the Southeastern
Anatolia Region, where our study was conducted, the HBsAg
positivity rate was found to be 7.3%, notably higher than the
results obtained in our study (4). This may be partly due to
the general decline in HBsAg positivity rates observed over
the years. In 2018, another study found that there was a
2.5% prevalence of HBsAg positivity in Turkey, based on
61,943 volunteers from 73 provinces (5). A further study
published in 2020, in which 1,486 patients were screened,
showed that the seropositivity rate for HBsAg was 1.9% (6).
However, it's important to note that the prevalence studies
mentioned above were carried out in the general adult po-
pulation, not in specific patient groups. The rate of HBsAg
seropositivity in our study (3.2%) was higher than that found
in general population studies in recent years. It should be
noted that there are very few studies evaluating HBsAg se-
ropositivity in patients with DM in our country. A study pub-
lished in 2008, compared the HBsAg seropositivity rates of
630 diabetics and 314 non-diabetics. The results showed
that 5.1% of diabetics were seropositive, while only 3.8% of
non-diabetics were seropositive (10). In another study pub-
lished in 2017, it was found that 3.7% of diabetics and 0.8%
of non-diabetics were seropositive for HBsAg (p<0.001) (11).
These results are consistent with our findings and reveal a
decrease in HBsAg seropositivity over the years in Turkey.

Vaccination against HBV is recommended for all patients
with DM who are under the age of 60. For diabetics over 60
years of age with an anti-HBs level below 10 mIU/mL, vacci-
nation may also be recommended, depending on their phy-
sician's advice (23). Older adults have impaired vaccine res-
ponses, and this impairment is further demonstrated in ol-
der adults with DM, particularly those with comorbid kidney
disease. Although patients with DM have an adequate hu-
moral immune response to vaccination, an impaired cellular
response may account for less robust antibody production
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following hepatitis B vaccination (26). In a study comparing
adults with and without T2DM, it was found that patients
with T2DM had lower antibody response rates compared to
healthy controls. Although a lower antibody response was
associated with increasing age and BMI, advanced age was
reported as the most clinically significant factor. For this re-
ason, it is recommended to receive the hepatitis B vaccine
as soon as possible after the diagnosis of DM (27). In our
study, we found that 230 patients (54.0%) had anti-HBs an-
tibody titers below 10 mIU/mL. However, we lacked infor-
mation regarding our patients' vaccination history and did
not assess anti-HBc IgG levels. As a result we were unable to
determine whether this response in patients with protective
anti-HBs levels (>10 mIU/mL) was triggered by the vaccine
or a previous HBV infection. In a recent study conducted by
Kaya et al., it was found that the rate of anti-HBs seropositi-
vity in the general population was 54.2%. Moreover, the
study revealed that this rate was approximately 70% among
individuals under 30 years old, while it dropped to below
40% in those over 30 years old. It has also been observed
that anti-HBs seropositivity begins to rise again after the age
of 70, probably due to increased exposure to HBV (6). Anot-
her similar study published in 2016 found that the seroposi-
tivity of anti-HBs was 85.5% in the age group of 0-12, 25% in
the age group of 20-50, and 41% in individuals over 50 years
old. It was believed that the high anti-HBs seropositivity in
the younger age group was a result of the national vaccina-
tion program initiated in Turkey in 1998. It was also thought
that the higher seropositivity observed in the older age
group was associated with increased exposure to HBV (28).
According to data from the WHO in 2019, the estimated glo-
bal prevalence of HCV infection in the general population is
0.8%. The mortality rate from hepatitis C has decreased
since 2019 due to the availability of more effective antiviral
treatment options. However, it is estimated that 78% of HCV
infections remain undiagnosed. In this regard, screening
programs have been recommended to eliminate the dise-
ase, particularly in high-risk individuals (3). In Turkey, the
prevalence of HCV infection is generally estimated to be low,
at about 1% (4). Evidence suggests that patients with DM are
at a higher risk of HCV infection, which may be related to
either the disease itself or frequent parenteral exposure (10-
14). Despite this, only a limited number of studies have been
conducted on the prevalence of HCV infection among DM
patients in Turkey. In our study, we found that the preva-
lence of HCV infection in patients with DM was 1.8%. Altho-
ugh we observed a higher prevalence of HCV infection in pa-
tients with DFU compared to those without (2.3% versus
1.4%), this difference was not statistically significant. Our re-
sult is higher than the reported prevalence of HCV infection
in the general Turkish population, which is 1% (4). According
to three separate studies conducted in the Turkish popula-
tionin 2008, 2015 and 2017, the prevalence of HCV infection
in patients with DM was found to be 3.2%, 3.3% and 2.2%,
respectively (10-12). The prevalence of HCV infection in our
study (1.8%) was found to be lower than in previous studies.

Viral Serological Examination in Type 2 Diabetics

The decline over the years can be explained by improved
screening strategies, increased awareness of effective pre-
vention methods, and the availability of more effective tre-
atment options against HCV infection. However, this decre-
ase may vary depending on the patient profiles included in
the studies and regional differences.

Strengths and Limitations of the Study

Our study had some limitations. Firstly, the study is retros-
pective, conducted in a single center, and the number of pa-
tients included is relatively small. Secondly, since we were
unable to examine the levels of anti-HBc antibodies, we co-
uld not determine whether the positivity in patients who
tested positive for anti-HBs was a result of the vaccine or a
previous infection. Our study stands out as one of the few
studies conducted in Turkey to investigate the prevalence of
HBV and HCV infection and anti-HBs levels in patients with
T2DM. This study is also the first to compare viral serology
between diabetic patients with and without DFU.

Conclusion

No significant differences were observed in HBsAg, anti-
HCV, or relative anti-HBs seropositivity between T2DM pati-
ents with and without DFU. It was found that 54.0% of pati-
ents with T2DM had anti-HBs antibody titers below 10
mlU/mL. In addition, the rates of HBsAg and anti-HCV sero-
positivity in our study were higher than those reported in
screenings of the general healthy population in Turkey in re-
cent years.
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Abstract

Background: Previous studies have revealed a close relationship between a variety of psychopathologies and psychosocial
factors, and bruxism. However, psychosocial factors and psychiatric difficulties in children and adolescents with bruxism have
not been extensively studied. In the current study, we sought to examine the sociodemographic characteristics, psychosocial
factors, and comorbid psychopathologies of children and adolescents with sleep bruxism.

Materials and Methods: The study included 67 children and adolescents between the ages of 4-17 who were diagnosed with
sleep bruxism and followed up at two different Child and Adolescent Psychiatry outpatient clinics between 2018 and 2024.
Data on behavioral and emotional characteristics and comorbid psychiatric disorders of these patients, and treatment ap-
proaches to bruxism were retrospectively investigated.

Results: Our results indicated that 41.8 of the sample had at least one comorbid psychiatric disorder, and 10.4% had sub-
threshold psychiatric symptoms. The most common comorbid psychiatric disorders were anxiety disorders, attention deficit
hyperactivity disorder, nocturnal enuresis, and conduct disorders. In 41.8% of cases, bruxism was linked to psychosocial
factors. Comorbid psychiatric disorders were significantly more prevalent in the school and adolescent age groups than in
preschoolers. Similarly, the connection between bruxism and psychosocial factors became more evident with age. The fre-
quency of a positive family history of bruxism was 44.8%. As treatment options for bruxism, the behavioral approach and
pharmacotherapy were preferred in 88.1% of cases, and only the behavioral approach was applied to 11.9%. The most com-
mon drugs used in pharmacotherapy were hydroxyzine, tricyclic antidepressants, antipsychotics, atypical antidepressants,
and melatonin. In terms of response to treatment, 83.6% of the sample responded (completely or partially), while 16.4% did
not respond or were resistant to treatment.

Conclusions: This study yielded that psychiatric comorbidity is quite common in the pediatric population with sleep bruxism.
The outcomes suggest that bruxism is not only a dental problem but is also associated with a variety of psychopathologies
and psychosocial factors. Therefore, health professionals who may encounter bruxism should be aware of the relationship
between bruxism and psychopathologies and psychosocial factors. It is recommended that children with bruxism be investi-
gated carefully in a multidisciplinary and holistic approach from a bio-psycho-social perspective and screened for psychoso-
cial and psychiatric difficulties.

Key Words: Sleep bruxism, Child and adolescent, Anxiety, Psychopathology, Treatment
0z

Amag: Onceki arastirmalar gesitli psikopatolojiler ve psikososyal faktérler ile bruksizm arasinda yakin bir iligki oldugunu ortaya
koymustur. Bununla birlikte, bruksizmli cocuk ve ergenlerde psikososyal faktorler ve psikiyatrik zorluklar yeterince arastiril-
mamistir. Bu galismada uyku bruksizmli gocuk ve ergenlerin sosyodemografik 6zelliklerini, psikososyal faktérlerini ve komor-
bid psikopatolojilerini arastirmayi amagladik.

Materyal ve Metod: Calismaya 2018-2024 yillari arasinda iki farkli Cocuk ve Ergen Psikiyatrisi polikliniginde uyku bruksizmi
tanisi konulan ve takip edilen 4-17 yas arasi 67 ¢ocuk ve ergen dahil edildi. Bu hastalarin davranigsal ve duygusal 6zellikleri,
komorbid psikiyatrik bozukluklari ve bruksizme yonelik tedavi yaklasimlarina iliskin veriler retrospektif olarak incelendi.
Bulgular: Sonuglarimiz 6rneklemin %41.8'inde en az bir psikiyatrik bozukluk ve %10,4'Uniin esik alti psikiyatrik belirtiler oldu-
gunu gosterdi. En sik komorbid psikiyatrik bozukluklar anksiyete bozukluklari, dikkat eksikligi hiperaktivite bozuklugu, nok-
turnal enlrezisi ve davranim bozukluklariydi. Olgularin %41.8'inde bruksizm psikososyal faktorlerle baglantiliydi. Eslik eden
psikiyatrik bozukluklar okul ve ergen yas gruplarinda okul 6ncesi ¢ocuklara gére anlamli derecede daha yaygindi. Benzer se-
kilde, bruksizm ile psikososyal faktorler arasindaki baglanti yas ilerledikge daha da belirginlesti. Ailede pozitif bruksizm éykusi
%44.8 idi. Bruksizme tedavi segenegi olarak, olgularin %88.1'inde davranissal yaklasim ve farmakoterapi tercih edilirken,
%11.9'una yalnizca davranigsal yaklasim uygulandi. Farmakoterapide en sik kullanilan ilaglar hidroksizin, trisiklik antidepre-
sanlar, antipsikotikler, atipik antidepresanlar ve melatonindi. Tedaviye yanit agisindan 6rneklemin %83.6'si (tam veya kismi)
yanit verirken, %16.4'U yanit vermedi veya tedaviye direngliydi.

Sonug: Bu ¢alisma uyku bruksizmli pediatrik populasyonda psikiyatrik komorbiditenin olduk¢a yaygin oldugunu ortaya koy-
mustur. Sonuglar bruksizmin sadece dental bir problem olmadigini, ayni zamanda cesitli psikopatolojiler ve psikososyal fak-
torlerle de iliskili oldugunu gostermektedir. Bu nedenle bruksizmle karsilasabilecek saglik profesyonellerinin bruksizm ile psi-
kopatolojiler ve psikososyal faktorler arasindaki iliskinin farkinda olmasi gerekmektedir. Bruksizmli gocuklarin biyo-psiko-sos-
yal perspektiften multidisipliner ve bittinctl bir yaklasimla dikkatle incelenmesi ve psikososyal ve psikiyatrik zorluklar agisin-
dan taranmasi 6nerilmektedir.

Anahtar Kelimeler: Uyku bruksizmi, Cocuk ve ergen, Anksiyete, Psikopatoloji, Tedavi
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Introduction

Excessive teeth grinding or jaw clenching is called bruxism,
a parafunctional habit of the chewing muscles, and based on
the circadian cycle, bruxism is classified into two groups:
sleep (nocturnal) bruxism and awake (diurnal) bruxism (1,2).
Sleep bruxism is more common and is known to be associ-
ated with both physical and/or emotional stress (1-3). The
prevalence of bruxism in children ranges from 3.5% to
40.62% and its incidence decreases with age (3). The aver-
age age of onset in children is between 4 and 8 years old,
with bruxism most prevalent between the ages of 5-7 (3-5).
While some studies on bruxism do not report a gender dif-
ference, some studies show that girls are more prone to
bruxism, and others indicate that boys are more likely to ex-
perience bruxism (3-5).

The etiology of sleep bruxism, which is considered a sleep-
related movement disorder, is not fully known and it is sug-
gested that it is a multifactorial disease including morpho-
logical, pathophysiological, and psychosocial factors (3,6,7).
Bruxism has been linked to several causes, including genetic
factors (the family history of bruxism), male gender, sleep
disorders, gastroesophageal reflux, object biting,
secondhand smoke exposure, headaches, peer relationship
problems and peer pressure, and emotional stress and other
mental health issues (6-8). Psychological and personality
traits such as anxiety, stress, depression, disappointment,
aggression, or emotional suppression are thought to be as-
sociated with bruxism (7-10). In a study of the relationship
between social, emotional, and behavioral problems and
bruxism in school-aged children, it was determined that so-
cial, emotional, and behavioral difficulties and peer relation-
ship problems were all strongly associated with sleep brux-
ism (11). It has demonstrated that the most common emo-
tional factor in children with bruxism is stress from constant
restlessness and worry (6) and that those who experience
significant amounts of stress are more prone than healthy
people to develop bruxism (12). Similarly, other studies have
emphasized that high stress and responsibility levels are the
main causes of the occurrence of childhood sleep bruxism
(13). Again, it has been determined that in comparison to
controls, children with bruxism have a greater rate of psy-
chiatric comorbidities and higher severity levels of anxiety
and depression (14-16). Therefore, it is emphasized that
children with bruxism should be evaluated for medical dis-
eases such as sleep-related breathing problems and gas-
troesophageal reflux, as well as psychiatric conditions such
as anxiety and depression, insomnia, attention deficit hyper-
activity disorder (ADHD), and irritability (6,8-16). Further-
more, a relationship between the psychiatric symptoms of
parents and sleep bruxism in their children is also underlined
(14,16). A recent study looking at the relationship between
parents' psychiatric symptoms and their child's sleep brux-
ism revealed that the child's bruxism is related to the par-
ents' psychiatric issues, particularly anxiety and stress (14).

Comorbid Psychopathologies in Childhood Sleep Bruxism

In another study, the anxiety levels of children with sleep
bruxism and their mothers were found to be high (16).
According to a review of the literature, most research is fo-
cused on adults, with very few examining psychiatric condi-
tions related to bruxism in children in Turkey (5,14-18).
However, bruxism is an important disorder that affects the
quality of life, although its consequences are not life-threat-
ening, and considering its high incidence in the child popu-
lation, it is thought that it is crucial to identify bruxism and
related factors. Thus, this study aimed to examine the soci-
odemographic characteristics, psychosocial factors, and ac-
companying psychopathologies of children and adolescents
diagnosed with sleep bruxism and referred to the child and
adolescent psychiatry clinic for psychosocial evaluation. The
main hypothesis of our study is that sleep bruxism would be
associated with some psychiatric symptoms and behavioral
and emotional difficulties in children.

Materials and Methods

Participants

Sixty-seven children and adolescents between the ages of 4-
17 who were referred to two different Child and Adolescent
Psychiatry outpatient clinics due to teeth grinding (bruxism)
between 2018 and 2024 participated in this study. The study
only included participants with idiopathic bruxism and sleep
bruxism. Sleep bruxism was explored using diagnostic crite-
ria developed by the American Academy of Sleep Medicine
(19) and parents' reports. Before psychiatric admission, all
participants had been examined by a dentist, general pedia-
trician, and otolaryngologist. Patients with iatrogenic brux-
ism or secondary bruxism (bruxism caused by neurological,
psychiatric, sleep disorders, and medication-related condi-
tions) were excluded from the study. Also, we did not in-
clude in the study those with intellectual disability, autism
spectrum disorder, psychotic disorder, medication for any
psychiatric condition, epilepsy, and a history of major head
trauma. Data on sociodemographic characteristics of partic-
ipants, psychiatric disorders, sleep-related movement disor-
ders and parasomnias of children and their families, and
treatment approaches to bruxism, and behavioral and emo-
tional characteristics of children were retrospectively inves-
tigated. Initially, 75 patients were included in the study, but
8 patients were not included in the study because their data
entry was incomplete. Comorbid psychiatric conditions
were diagnosed by a standard psychiatric interview using
The Diagnostic and Statistical Manual of Mental Disorders
Fifth Edition’s (DSM-5) criteria (American Psychiatric Associ-
ation 2013) (20). The approval for the study protocol was
obtained from the local institutional Ethics Committee
(Date/No: 2024/5687), and all procedures were conducted
according to the principles of the Declaration of Helsinki on
biomedical research involving human patients and Good
Clinical Practice procedures.
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Statistical Analysis

All statistical analyses were performed using SPSS 26.0 soft-
ware. The numerical and categorical data were given as
mean * standard deviation (SD), number (n), median (min-
max), and percentage (%) as appropriate. Descriptive statis-
tics were used to summarize variables. The chi-square (x2)
test for categorical variables was used to test group differ-
ences. For all analyses, p < 0.05 was considered statistically
significant.

Results

Sociodemographic characteristics of the sample

The study included 36 (53.7%) female participants and 31
(46.3%) male participants, with a mean age of 7.36+£2.96
years. Participants were divided into three age groups: pre-
school group (n=31, 46.3%), school-aged group (n=29,
44.3%), and adolescent group (n=7, 10.4%). The sociodemo-
graphic characteristics of the sample are displayed in Table
1.

Table 1. Sociodemographic characteristics of the sample
Number (%) or

Variables

meantSD

Age (mean-years1SD) 7.36+2.96
Age groups

Preschool group 31 (46.3)
School-age group 29 (44.3)
Adolescent group 7(10.4)
Sex

Male 31 (46.3)
Female 36 (53.7)
Level of education of the mother

Primary education and lower 7 (10.4)
Upper primary education 60 (89.6)
Regular job of the mother

Yes 28 (41.8)
No 39 (58.2)
Level of education of the father

Primary education and lower 4 (6.0)
Upper primary education 63 (94.0)
Regular job of the father

Yes 59 (88.1)
No 8(11.9)
Family income level

The minimum wage/less than minimum wage 26 (38.8)
Above the minimum wage 41 (61.2)
Family type

Nuclear 51(76.1)
Single-parent 10 (14.9)
Extended 6(9.0)

*
Descriptive statistics were used.

Psychiatric disorders, sleep-related movement disorders,
and parasomnias in children and their family members

In our sample, 32 patients (47.8%) had no co-occurring psy-
chiatric problems, 14 patients (20.9%) had one co-occurring
psychiatric disorder, and 14 patients (20.9%) had two or

Comorbid Psychopathologies in Childhood Sleep Bruxism

more co-occurring psychiatric disorders. Subthreshold psy-
chiatric symptoms were seen in 7 (10.4%) patients, and all
of them were subthreshold anxiety symptoms. Any anxiety
disorder (n=13, 19.4%), ADHD (n=12, 17.9%), nocturnal en-
uresis (n=10, 14.9%), oppositional defiant disorder
(ODD)/conduct disorder (CD) (n=8, 11.9%), post-traumatic
stress disorder (n=2, 3.0%), and major depressive disorder
(n=1, 1.5%), respectively were the most often occurring
comorbid psychiatric conditions. Also, 2 patients (3.0%) ex-
perienced other sleep-related movement disorders (both
were restless legs syndrome) and 13 patients (19.4%) suf-
fered from parasomnias.

Ten mothers (14.9%) had psychiatric disorders (except for
sleep disorders), 12 (17.9%) had any sleep-related move-
ment disorders (including bruxism), 8 (11.9%) had bruxism,
and 20 (29.9%) experienced any parasomnia. As for fathers,
8 (11.9%) had psychiatric disorders (except for sleep disor-
ders), 25 (37.3%) had sleep-related movement disorders (in-
cluding bruxism), 18 (26.9%) had bruxism, and 28 (41.8%)
had any parasomnia. When all first-degree family members
are taken into account, the frequency of sleep-related
movement disorders (including bruxism) was 52.2% (n=35),
the frequency of bruxism was 44.8% (n=30) and the fre-
quency of parasomnia was 56.7% (n=38).

Data on psychiatric disorders, sleep-related movement dis-
orders, and parasomnias in children and their family mem-
bers are given in Table 2.

Clinical features of bruxism and treatment approaches to
bruxism

The average age of onset of bruxism was 5.14+1.56 years.
Eighteen (26.9%) patients had substantial tooth wear or loss
due to bruxism. Cases with tooth wear or loss were identi-
fied through interviews with patients and their families by
an expert child and adolescent psychiatrist. The relationship
between bruxism and psychosocial factors (such as stress,
frustration, anxiety, social and family relationship problems
or duty-related anxiety) was reported in 28 patients (41.8%).
While the behavioral approach + pharmacotherapy was pre-
ferred as treatment in 59 (88.1%) patients, only the behav-
ioral strategy was applied to 8 (11.9%). In the following or-
der of frequency of usage, the agents utilized in psychophar-
macotherapy: hydroxyzine (alone or as an adjunct to other
medications) (n=27, %40.3), tricyclic antidepressants (TCAs)
(n=19, %28.4), antipsychotics (in addition to other medica-
tions) (n=10, 14.9), atypical antidepressants (mirtazapine,
only(n=8, %11.9), melatonin (in addition to other medica-
tions) (n=6, %9.0). In terms of how well patients responded
to treatment, 20 patients (29.9%) showed a complete re-
sponse, 36 patients (53.7%) showed a partial response to
treatment, and 11 patients (16.4%) were unresponsive/re-
sistant to treatment. The results are shown in Table 3.
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Table 2. Evaluation of children and their families in terms of psychiatric disorders, sleep-related movement disorders,

and parasomnias

Variables Number (%)
Current comorbid psychopathology in the children
No 32 (47.8)
Subthreshold psychiatric symptoms” 7 (10.4)
Only one comorbid psychiatric disorder 14 (20.9)
At least two comorbid psychiatric disorders 14 (20.9)
Concomitant psychiatric disorder(s) in the children (alone or together)
Any anxiety disorder 13 (19.4)
ADHD 12 (17.9)
Nocturnal Enuresis 10 (14.9)
CD/ODD 8(11.9)
PTSD 2(3.0)
MDD 1(1.5)
The presence of other sleep-related movement disorders in the children™ 2 (3.0)
The presence of parasomnia(s) in the children 13 (19.4)
The presence of psychiatric disorder in the mother (except for sleep disorders) 10 (14.9)
The presence of sleep-related movement disorders in the mother (including bruxism) 12 (17.9)
The presence of bruxism in the mother 8(11.9)
The presence of parasomnia(s) in the mother 20(29.9)
The presence of psychiatric disorder in the father (except for sleep disorders) 8(11.9)
The presence of sleep-related movement disorders in the father (including bruxism) 25 (37.3)
The presence of bruxism in the father 18 (26.9)
The presence of parasomnia(s) in the father 28 (41.8)
The presence of sleep-related movement disorders in all family members (including bruxism) 35(52.2)
The presence of bruxism in all family members 30 (44.8)
The presence of parasomnia(s) in all family members 38 (56.7)

Abbreviations: ADHD: Attention deficit hyperactivity disorder; CD: Conduct disorder, MDD: Major depressive disorder; ODD: Oppositional defiant
disorder; PTSD: Post-traumatic stress disorder. "All subthreshold psychiatric symptoms were symptoms of subthreshold anxiety. “*The other sleep-

hr

related movement disorders in children were both restless legs syndrome.

Table 3. Clinical features of bruxism

Descriptive statistics were used.

Variables

Number (%) or mean+SD

Age of first occurrence of bruxism (mean-years+SD) 5.14+1.56
The presence of substantial tooth wear or loss 18 (26.9)
An association between bruxism and psychosocial factors 28 (41.8)
Current treatment approach for bruxism

Behavioral approach, only 8(11.9)
Behavioral approach + Pharmacotherapy 59 (88.1)
Currently prescribed medications for bruxism

Hydroxyzine (alone or as an adjunct to other medications) 27 (40.3)
Tricyclic antidepressants (TCAs) 19 (28.4)
Antipsychotics (in addition to other medications) 10 (14.9)
Atypical Antidepressants (Mirtazapine, only) 8(11.9)
Melatonin (in addition to other medications) 6(9.0)
Response to current treatment

Complete response 20(29.9)
Partial response 36 (53.7)
No response (resistance to treatment) 11 (16.4)

“Descriptive statistics were used.

Behavioral and emotional characteristics of children with
bruxism

Also, the behavioral and emotional characteristics of pa-
tients with bruxism were evaluated based on parent re-
ports, self-report, and clinical observation. Accordingly,
among children with bruxism, 14 (20.9%) of children exhib-
ited significant hyperactivity, 22 (32.8%) showed attention
deficits, 14 (20.9%) exhibited irritability, 14 (20.9%) dis-
played aggression and quarrelsomeness, and 14 (20.9%) ex-
hibited disobedience and defiance of rules.

Furthermore, among children with bruxism, marked rest-
lessness was found at a frequency of 38.8% (n=26), sadness
and unhappiness were at a frequency of 9% (n=6), worries,

anxiety, and fears were at a frequency of 28.4% (n=19), and
somatic complaints were at a frequency of 11.9% (n=8). The
behavioral and emotional characteristics of children with
bruxism are presented in Table 4.

Comparison of clinical features of bruxism and comorbid
conditions between age groups

When psychiatric disorder comorbidity frequencies were
compared across age groups, children with bruxism had
comorbid psychiatric conditions that increased with age.
Patients in the adolescent-age and school-age groups had
significantly higher psychiatric disorder comorbidity rates
than those in the preschool-age group (p<0.001). Again,
there was a significant increase in the frequency of a link
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between bruxism and psychosocial factors with age
(p<0.001). Accordingly, while the relationship between
bruxism and psychosocial factors was 100% in adolescents,
it was 55.2% in school-age children and 16.1% in preschool-
age children. However, there were no significant differ-

Comorbid Psychopathologies in Childhood Sleep Bruxism

ences in the frequency of sleep-related movement disor-
ders, bruxism, and parasomnia among first-degree family
members according to age groups (all p-values >0.05). The
results are seen in Table 5.

Table 4. Behavioral and emotional characteristics of children with bruxism

Variables Number (%) or mean+SD
Hyperactivity in the child
Rarely 29 (43.3)
Sometimes 24 (35.8)
Usually 14 (20.9)
Inattention in the children
Rarely 12 (17.9)
Sometimes 33 (49.3)
Usually 22 (32.8)
Irritability in the child
Rarely 29 (43.3)
Sometimes 24 (35.8)
Usually 14 (20.9)
Aggression and quarrelsomeness in the child
Rarely 49 (73.1)
Sometimes 4 (6.0)
Usually 14 (20.9)
Disobedience and defiance of rules in the child
Rarely 37 (55.2)
Sometimes 16 (23.9)
Usually 14 (20.9)
Restlessness in the child
Rarely 25 (37.3)
Sometimes 16 (23.9)
Usually 26 (38.8)
Sadness and unhappiness in the child
Rarely 39 (58.2)
Sometimes 22 (32.8)
Usually 6(9.0)
Worries, anxiety, and fears in the child
Rarely 35(52.2)
Sometimes 13 (19.4)
Usually 19 (28.4)
Somatic complaints in children
Rarely 42 (62.7)
Sometimes 17 (25.4)
Usually 8(11.9)
Descriptive statistics were used
Table 5. Comparison of clinical features of bruxism and comorbid conditions between age groups
Preschool School age Adolescent N
p-value
group (n=31) (n=29) group (n=7)
- - - P
Cytérsrent comorbid psychopathology in the child (n,%) 5(16.1) 18 (62.1) 5(71.4)
Subthreshold psychiatric symptoms 1(33) >(17.2) 1(14.3) <0.001
No 25 (80.6) 6(20.7) 1(14.3)
— - - P
ir;sassomatlon between bruxism and psychosocial factors (n,%) 5(16.1) 16 (55.2) 7 (100) <0001
No 26 (83.9) 13 (44.8) 0(0)
The presence of sleep-related movement disorders in all family members
(including bruxism) (n,%) 17 (54.8) 15 (51.7) 3(42.9)
0.846
Yes 14 (45.2) 14 (48.3) 4(57.1)
No
‘I;I;es presence of bruxism in all family members 13 (41.9) 14 (48.3) 3(42.9) 0850
No 18 (58.1) 15 (51.7) 4(57.1)
The presence of parasomnia(s) in all family members
Yes 16 (51.6) 17 (58.6) 5(71.4) 0.610
No 15 (48.4) 12 (41.4) 2(28.6)
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Discussion

In this study, psychiatric conditions and psychosocial factors
were investigated in children and adolescents with sleep
bruxism who were referred to the child psychiatry clinic for
psychosocial evaluation, and noteworthy findings were
achieved.

Firstly, our results revealed that a sizable portion of sample
had at least one comorbid psychiatric disorder, and a lesser
percentage had subthreshold psychiatric symptoms (all
were symptoms of subthreshold anxiety). The most com-
mon psychiatric disorders were any type of anxiety disor-
der, ADHD, nocturnal enuresis, and ODD/CD, respectively.
Also, around 20% of these children had additional sleep dis-
orders such as parasomnia and other sleep-related move-
ment disorders. Consistent with our findings, previous stud-
ies have demonstrated that children with sleep bruxism fre-
guently exhibit psychiatric symptoms and disorders, includ-
ing anxiety, stress, sleep disorders, ADHD, enuresis, and
conduct disorder (12-16). More specifically, it has been re-
ported that bruxism and separation anxiety disorder in chil-
dren are closely related (14). Another recent study found
that children with bruxism also had higher scores for sepa-
ration anxiety, social anxiety, and school fear in addition to
their overall anxiety score (16). Since this study did not cat-
egorize anxiety disorders, we could not produce any data
regarding which type of anxiety disorder would be more
common in children with bruxism. Numerous previous stud-
ies have also documented a connection between bruxism
and ADHD in children, and it was observed that the preva-
lence of sleep bruxism increased in children with ADHD
compared to controls (21,22). Another study revealed a
strong positive correlation between bruxism and ODD and
ADHD (23). It has also been reported that children with con-
duct disorder are more likely to experience bruxism and
sleep disturbances, and this condition is linked to stress
(24). As for the relationship between nocturnal enuresis and
sleep bruxism, it has been highlighted that nocturnal enure-
sis is more prevalent in children with sleep bruxism and that
nocturnal enuresis, which can cause emotional stress and
lack of self-confidence, is a factor that predicts sleep brux-
ism in children (25,26). In conclusion, the majority of studies
suggest that children with bruxism experience more psychi-
atric symptoms and disorders, and that especially stress and
anxiety trigger bruxism.

An important finding of this study was that the frequency of
comorbid psychiatric disorders was significantly higher in
the school and adolescent age groups than in the preschool-
age group. Also, we determined that the link between brux-
ism and psychosocial factors becomes more evident with
age. A reasonable explanation for the increase in the fre-
quency of comorbid psychiatric disorders accompanying
bruxism with age could be that children and adolescents ex-
perience physical and social change more rapidly as they
age, and young people, particularly as they enter adoles-
cence, face a variety of mental health issues. Among school-
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age children and in particular adolescents, the most com-
mon problems and concerns in the psychological field are
managing emotions, establishing relationships, strengthen-
ing social skills, and dealing with peer pressure (27). There-
fore, given the tendency of bruxism to coexist with many
psychiatric diseases such as anxiety disorder, ADHD, behav-
ioral problems, and depression, we can conclude that anin-
crease in the comorbidity of psychiatric disorders accompa-
nying bruxism in school-age and in particular adolescents is
an expected situation. Nevertheless, more studies are
needed to examine the clinical features of bruxism and
comorbid psychiatric disorders according to age.

This study also looked into the behavioral and emotional
characteristics of children with bruxism. At least 20% of the
sample reported psychiatric symptoms such as restlessness,
attention deficit hyperactivity, worries, anxiety, and fears,
irritability, aggression, quarrelsomeness, and rule-breaking.
Existing research on this topic supports our findings that
anxiety, stress, restlessness and worry, aggression, atten-
tion and behavioral problems, and oppositional behavior
predict bruxism; that children's behaviors influence the de-
velopment of bruxism; and that children with aggressive,
anxious, shy, and nervous personality traits are more likely
to develop bruxism (6, 11-16, 21-24, 28-30). For example, in
a study of the relationship between stress, personality
traits, and sleep bruxism in children, it was discovered that
children with high stress levels and a sense of responsibility
are twice as likely to develop sleep bruxism (13). Also, in a
study of the relationship between social, emotional, and be-
havioral problems and bruxism in school-aged children, it
was determined that social, emotional, and behavioral dif-
ficulties, emotional symptoms, and peer relationship prob-
lems were all significantly associated with sleep bruxism
(11). However, it has been demonstrated that sleep bruxism
has no relationship with psychosocial factors in children un-
der the age of five, but only with psychological factors in
children over the age of six (28). In our study, the relation-
ship between bruxism and psychosocial factors (such as
stress, frustration, anxiety, social and family relationship
problems or duty-related anxiety) was reported in 41.8% of
the cases, and as in previous studies, the relationship be-
tween bruxism and psychosocial factors became signifi-
cantly more pronounced with age. As a result, when the ex-
isting literature and our findings are combined, we can con-
clude that restlessness, worry, anxiety, stress, and psycho-
social factors play a role in the development of sleep brux-
ism in children.

In addition, it is well known that children with sleep bruxism
while sleeping frequently experience sleep disorders, and
parasomnias and restless legs syndrome are particularly
common (25,29,31-33). In this study, it was discovered that
parasomnias and other sleep-related movement disorders
were co-occurring in 19.4% and 3% of the sample, respec-
tively, and other sleep-related movement disorders con-
sisted only of restless legs syndrome. Similar to our finding,
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in their research of 500 children with sleep bruxism be-
tween the ages of 6-12, Us et al. found that a sizable per-
centage of children with bruxism also had parasomnias (32).
While our results seem in line with previous research, more
long-term investigations into the connection between brux-
ism and other sleep problems are obviously required to bet-
ter understand our findings.

In this study, the frequency of a positive family history of
bruxism was 44.8%. Additionally, the frequency of a positive
family history of sleep-related movement disorders was
52.2% and the frequency of a positive family history of par-
asomnia was 56.7%. Previous studies have revealed that the
frequency of teeth clenching or grinding habits in any family
member of children with bruxism is higher than in children
without bruxism, and the presence of sleep bruxism in other
members of the family is the most important genetic risk
factor for bruxism (14,32,33). Researchers have claimed
that the presence of bruxism in parents and the parent's
psychiatric symptoms may be potentially related factors to
the emergence of sleep bruxism in their children (14). A re-
cent study reported that 47.8% of family members of chil-
dren with sleep bruxism had a history of bruxism, compared
to 16.7% in the control group (32). Another study docu-
mented that 71% of parents of children with sleep bruxism
suffer from the condition themselves (33). The different re-
sults associated with the presence of a positive history of
sleep bruxism in family members of children with bruxism
could be attributed to heterogeneity in study settings and
methodological differences.

Furthermore, numerous studies have demonstrated that
parents' anxiety, depression levels, and psychiatric symp-
tom profiles affect the occurrence of sleep bruxism in their
children (14,16,34). The majority of studies investigating the
relationship between parental psychopathology and brux-
ism in children discovered a link between depression, anxi-
ety symptoms, and stressful events in parents and bruxism
in children (14,16,34). Our study yielded that 14.9% of
mothers and 11.9% of fathers had a psychiatric disorder.
However, because we did not categorize the psychopathol-
ogies in the parents, we were unable to draw any conclu-
sions about which types of psychiatric conditions are more
common in the parents of children with bruxism. Existing
evidence and our findings suggest that in clinical ap-
proaches and therapy practices for children with bruxism,
the psychopathology of the parents of these children should
also be considered.

Regarding the sociodemographic characteristics of children
with bruxism in this study, it was observed that the majority
of bruxism patients were preschoolers and the average age
was 7.36£2.96 years, with a mean age of onset of 5.14+1.56
years. Consistent with our findings, previous studies have
shown that bruxism emergences most frequently in chil-
dren aged 4 to 8, is most frequently seen between the ages
of 5-7 and its incidence decreases with advancing age (3-5).
Again, in this study, although the difference was not very

Comorbid Psychopathologies in Childhood Sleep Bruxism

evident, the female gender was more prevalent in our sam-
ple, and the majority of parents had relatively high educa-
tion levels and family income levels. On the other hand, pre-
vious studies have produced findings that male gender, low
parental education level, and low family income are risk fac-
tors for bruxism (8,32). Conflicting results may be due to fac-
tors related to the methodology of the studies, such as the
source of cases, sample size, criteria used for bruxism,
highly variable exclusionary criteria, and age group in-
cluded, and factors that influence the actual risk of bruxism,
such as gender or sociodemographic status.

Finally, as a treatment approach for bruxism, this study
found that both the behavioral approach and pharma-
cotherapy were preferred in 88.1% of cases, and only the
behavioral approach was applied in 11.9%. The most com-
mon drugs used in pharmacotherapy were hydroxyzine, tri-
cyclic antidepressants, antipsychotics, atypical antidepres-
sants, and melatonin. In terms of response to treatment,
83.6% of the sample responded (completely or partially),
while 16.4% did not respond or were resistant to treatment.
Since bruxism has a multifactorial etiology and is associated
with a wide range of psychosocial and medical variables, dif-
ferent treatment options are available, and treatment prac-
tices differ depending on detectable etiological factors and
accompanying medical and psychological conditions. The
treatment includes drugs such as hydroxyzine and trazo-
done, medicinal extracts of Melissa officinalis-L, occlusal ap-
pliances, orthodontic treatments, psychiatric approaches,
and physical therapy (6,17,35-37). In psychiatric ap-
proaches, personalized cognitive and behavioral therapies
and drug treatments are applied to improve sleep hygiene
and quality, manage stress, anxiety, and other psychiatric
symptoms, change unwanted habits, and raise awareness
(6,17,35-37). Several studies have indicated that the use of
drugs in various groups is increasing in the pharmacological
treatment of bruxism, and among psychiatric and other
medical drugs, hydroxyzine, tricyclic antidepressants, other
antidepressants, benzodiazepines, anticonvulsants, beta-
blockers, and dopamine agents are commonly used and ef-
fective (6,17,35-37). However, it is underlined that evi-
dence-based data on the treatment of bruxism in children is
quite sparse and that appropriately designed drug studies
with large sample sizes are required (36).

This study is one of the few studies to look at the psychoso-
cial characteristics and psychiatric comorbidities of child-
hood sleep bruxism. Using strict exclusion criteria, the clini-
cal characteristics, familial characteristics, and treatment
approaches of preschool, school-age, and adolescent sleep
bruxism cases were also thoroughly examined in the study,
and notable results that expanded the literature data were
obtained. Despite the significant findings, this study also has
some limitations. Our study's limitations include a small
sample size, wide age range (4-17 years), no control group,
clinic-recruited sample, no scale to assess children's behav-
ioral and emotional characteristics, and a retrospective de-
sign. These weaknesses make it difficult to generalize our
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findings. Therefore, future prospective studies with large
samples and a control group will be extremely valuable in
the future.

Conclusion

In conclusion, this study provides comprehensive infor-
mation about the clinical features of bruxism and treatment
approaches for bruxism, the behavioral and emotional char-
acteristics and psychopathologies of children with bruxism,
and the psychosocial and familial factors in bruxism. The
findings of the present study add evidence to the existing
literature by revealing that psychosocial and emotional fac-
tors and psychopathology, including sleep disorders, are
quite common in children and adolescents with sleep brux-
ism, and support the argument that behavioral and emo-
tional problems may be risk factors for bruxism in child-
hood. Our finding that there is a very high rate of positive
family history of sleep-related movement disorders (includ-
ing bruxism) also strengthens the results of studies empha-
sizing the genetic aspect of bruxism. These outcomes sug-
gest that bruxism is not only a dental problem but is also
associated with a variety of psychopathologies and psycho-
social factors. Therefore, dentists, pediatricians, family phy-
sicians, child psychiatrists, and other health professionals
who may encounter bruxism should be aware of the link be-
tween bruxism and psychopathologies and psychosocial
factors. This awareness would help in the early detection
and intervention of mental health issues that may accom-
pany and thus improve the quality of life and potentially
prevent or attenuate long-term damage. From this point of
view, it is recommended that children with bruxism be in-
vestigated carefully in a multidisciplinary and holistic ap-
proach from a bio-psycho-social perspective and screened
for psychosocial and psychiatric difficulties.
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Abstract

Background: In this study, we aimed to retrospectively evaluate the demographic data, clinical diagnoses,
laboratory values and scoring systems that may be effective in predicting mortality in patients undergoing
continuous renal replacement therapy (CRRT) in our intensive care unit.

Materials and Methods: The data of patients who underwent CRRT in our tertiary intensive care unit were
retrospectively analyzed. Digital archive data of Intensive Care Units, patients' medical history, laboratory
results and nurse observation forms were analyzed. Acute Physiology and Chronic Health Evaluation II
(APACHE 1), Glasgow Coma score (GCS), Sequential Organ Failure Assessment (SOFA), Crp/Albumin ratio were
analyzed at four time points (during ICU admission, before CRRT, after CRRT and discharge) and their effects
on mortality were compared.

Results: A total of 107 patients were included in our study between 2017 and 2022 and 101 of these cases
resulted in mortality. The change in CRP/Albumin values and GCS scores after CRRT compared to before CRRT
was not significant (p>0.05), but the decrease in APACHE Il (p<0.01) and SOFA (p<0.01) scores were found to
be significant in predicting mortality. No significant difference was found in terms of gender and body mass
index measurements, use of inotropic agents, length of intensive care unit stay, length of hospital stay and
comorbidities (p>0.05). However, age was found to be a risk factor for mortality (p<0.01).

Conclusion: Although CRRT is performed in intensive care unit patients for many underlying causes and can
improve APACHE Il and SOFA scores, no statistically significant relationship was found between CRP/Albumin
ratio in predicting the effect of CRRT on mortality

Key Words: Continuous renal replacement therapy, Acute kidney injury, Intensive care, CRP/Albumin ratio

0Oz

Amag: Bu calismada yogun bakim tnitemizde suirekli renal replasman tedavisi (SRRT) uygulanan hastalarin
demografik verilerini, klinik tanilarini ve mortaliteyi 6ngérmede etkili olabilecek laboratuvar degerlerini ve
skorlama sistemlerini retrospektif olarak degerlendirmeyi amagladik.

Materyal ve Metod: Ugiincii basamak yogun bakim tinitemizde SRRT uygulanan hastalarin verileri retrospektif
olarak incelendi. Yogun Bakim Uniteleri‘ne ait dijital arsiv verileri, hastalarin doktor anamnezi, laboratuvar
sonuglari ve hemgire gozlem formlari incelendi. Hastalara dért zaman diliminde (yogun bakim yatisinda, SRRT
oncesinde, SRRT sonrasi ve taburculuk) Acute Physiology and Chronic Health Evaluation Il (APACHE 1), Glas-
kow Koma skoru (GKS), Sequential Organ Failure Assessment (SOFA), Crp/Albiimin orani incelenip, mortali-
teye olan etkileri karsilastirild.

Bulgular: Calismamiza 2017-2022 yillari arasinda toplam 107 hasta dahil edildi ve bu olgularin 101’i mortalite
ile sonuglanmistir. SRRT 6ncesine gore SRRT sonrasi CRP/Albumin degerlerinde ve GKS skorlarinda degisim
anlamli bulunmamis (p>0,05), ancak APACHE Il (p<0,01), ve SOFA (p<0,01) skorlarindaki diistisiin ise mortali-
teyi 6ngérmede anlamli bulunmustur. Mortaliteye gore olgularin cinsiyeti ve vicut kitle indeksi 6lgtimleri,
inotropik ajan kullanimi, yogun bakimda yatis sliresi, hastanede kalig stiresi ve ek hastalik agisindan anlamli
fark bulunmadi (p>0,05). Ancak yasin mortalite agisindan risk faktori oldugu saptandi (p<0,01).

Sonug: SRRT yogun bakim hastalarinda birgok altta yatan sebep nedeniyle uygulanmakta, APACHE Il ve SOFA
skorlarini iyilestirebilmekle beraber; CRP/Albliimin degerinin SRRT isleminin mortalite tizerindeki etkisini 6n-
gormede istatiksel olarak anlamli bir iliski bulunamamistir.

Anahtar Kelimeler: Surekli renal replasman tedavisi, Akut bobrek hasari, Yogun bakim, CRP/Albimin
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Introduction

Renal failure is a common problem in patients in intensive
care units. Renal replacement therapies (RRT) are needed
for the treatment of this pathological condition character-
ized by decreased renal function. Inotropic agents are
needed in the follow-up of patients diagnosed with acute
or chronic renal failure because hypotension is common.
Patients may not be able to undergo intermittent hemodi-
alysis due to unstable hemodynamics. For this reason, con-
tinuous renal replacement therapies (CRRT), which allow
long-term treatment even at very low blood flow rates, are
more popularly used today (1).

C Reactive Protein (CRP) and albumin are important para-
meters for assessing mortality and morbidity in critically ill
patients (2,3). The ratio of CRP to albumin has been used
to predict the course of diseases such as sepsis or septic
shock, especially in recent years, and it is thought to be re-
lated to mortality (4). Crp/Albumin ratio effectively indica-
tes both malnutrition and inflammation and is a useful bi-
ochemical parameter in predicting prognosis in severely ill
patients (5).

Due to the high cost of CRRT and the high mortality rate
among patients with severe acute kidney injury, many stud-
ies have been conducted on mortality scoring systems and
factors that may influence them to carefully identify pa-
tients who would benefit from CRRT (6,7).

In our study, we aimed to retrospectively evaluate the de-
mographic data, clinical diagnoses, laboratory values and
scoring systems that may be effective in predicting mortal-
ity in patients who underwent CRRT in our 3rd level inten-
sive care unit between 2017 and 2022.

Materials and Methods

This study was planned retrospectively and the approval of
Harran University Clinical Research Ethics Committee (deci-
sion dated 08.08.2022 and numbered 2022/15/05) was ob-
tained before the study.

A total of 107 patients over the age of 18 who were hospi-
talized in the intensive care unit of the Department of An-
esthesiology and Reanimation, Harran University Research
and Application Hospital between 01.01.2017 and
31.12.2022 and underwent CRRT were included in the
study.

CRRT initiation and termination decisions were determined
according to the patient's clinical condition and acute kid-
ney injury scoring systems (RIFLE and KDIGO).

Digital archive data, laboratory results and observation
forms of the patients were analyzed. Demographic charac-
teristics of the patients (gender, age, height and weight),
comorbidities, reasons for intensive care unit hospitaliza-
tion, use of inotropic agents, nutritional status, and me-
chanical ventilation needs were analyzed. Discharge and
mortality status of the patients were evaluated. The total
length of stay in the intensive care unit and hospital (days),
the number and duration of CRRT sessions (hours), and the

CRRT and Mortality in Intensive Care Unit

amount of fluid used in the CRRT procedure (ml) were rec-
orded.

APACHE I, GKS, SOFA, acute kidney injury scoring systems
(RIFLE and KDIGO) and laboratory values were evaluated in
4 time periods (intensive care unit admission, pre-CRRT,
post-CRRT and discharge). Crp/albumin ratio was calcula-
ted by dividing Crp by albumin.

Statistical analysis

NCSS (Number Cruncher Statistical System) 2020 Statistical
Software (NCSS LLC, Kaysville, Utah, USA) was used for sta-
tistical analysis of the data obtained. Quantitative variables
were represented by mean, standard deviation, median,
min and max values, and qualitative variables were repre-
sented by descriptive statistical methods such as frequency
and percentage. Shapiro Wilks test and Box Plot graphs
were used to evaluate the conformity of the data to normal
distribution.

Student t-test was used for quantitative two-group evalua-
tions with normal distribution and Mann Whitney-U test
was used for those without normal distribution. Srise Chi-
Square test, Fisher Exact test and Fisher's Freeman Halton
test were used to compare qualitative data. In intragroup
comparisons, Repeated Measures test was used for varia-
bles with normal distribution and Bonferroni test was used
for post hoc comparisons; Friedman test was used for vari-
ables without normal distribution and Bonferoni Dunn test
was used for post hoc comparisons. The results were eval-
uated at 95% confidence interval and significance was eval-
uated at p<0.05 level.

Results

The study was conducted in Harran University Research and
Application Hospital between 01.01.2017 and 31.12.2022
with a total of 107 patients, 43% (n=46) female and 57%
(n=61) male.

The mean age of the included patients was 66.00 + 16.00
years (min:19, max:93) (Table 1).

When the indications for intensive care unit hospitalization
were analyzed; 28% (n=30) COVID-19 pneumonia, 23.4%
(n=25) respiratory failure, 21.5% (n=23) cardiac arrest, 9.3%
(n=10) cerebrovascular accident, 7.5% (n=8) general condi-
tion disorder, 1.9% (n=2) alcohol intoxication, 0.9% (n=1)
acute renal failure, 0,9% (n=1) aortic aneurysm, 0.9% (n=1)
encephalitis, 0.9% (n=1) food poisoning, 0.9% (n=1) ileus,
1.9% (n=2) heart failure, 0.9% (n=1) postoperative care af-
ter liver transplantation and 0.9% (n=1) myocardial infarc-
tion. Of the cases, 5.6% (n=6) were discharged and 94.4%
(n=101) were exitus (Table 1).

Inotropic agents were not used in 17.8% (n=19), 43.9%
(n=47) used norepinephrine, 5.6% (n=6) used dopamine
and 32.7% (n=35) used norepinephrine and dopamine to-
gether, 97.2% (n=104) were followed up with mechanical
ventilation and 2.8% (n=3) did not need mechanical venti-
lation (Table 2).

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2024;21(2):220-227.

DOI: 10.35440/hutfd.1493571

221



Yildiz et al. CRRT and Mortality in Intensive Care Unit

Table 1. Distribution of Descriptive Characteristics of Patients and Reasons for Intensive Care Unit Hospitalization

n (%) Mean * SD Median (Min-Max)
Gender Female 46 (43,0)
Male 61 (57,0)
Age (years) 66,00 + 16,00
69 (19 - 93)
Height (cm) (n=36) 169,72 + 7,851
170 (160 - 190)
Weight (kg) (n=36) 77,31+ 15,291
76,50 (60 - 120)
BMI (n=36) 26,79 + 4,82
25,35 (20,76 - 41,52)
Reason for intensive care admission AKI 1(0,9)
Alcohol intoxication 2(1,9)
Aortic aneurysm 1(0,9)
coviD-19 30 (28,0)
Encephalitis 1(0,9)
General condition disorder 8(7,5)
Food poisoning 1(0,9)
lleus 1(0,9)
Heart failure 2(1,9)
Liver transplant 1(0,9)
Cardiac arrest 23 (21,5)
Myocardial infarction 1(0,9)
Cerebrovascular event 10(9,3)
Respiratory failure 25 (23,4)
Discharge status Discharged 6 (5,6)
Exitus 101 (94,4)

SD: standard deviation; min: minimum; max: maximum; BMI: body mass index; AKI: Acute kidney injury; cm: centimeter; kg: kilogram COVID-19:
Coronavirus disease 19

Table 2. Characteristics of Patients Receiving Continuous Renal Replacement Therapy

n (%) MeanSd
No 19 (17,8)
. . . Norepinephrine 47 (43,9)
Use of inotropic agents (during CRRT)
Dopamine 6 (5,6)
Norepinephrine/dopamine 35(32,7)
Yes 104 (97,2)
Need for mechanical ventilation (during CRRT)
No 3(2,8)
27,00 + 29,00
Duration of intensive care unit stay (days)
16 (2-176)
ength of hospital stay (days) 30,00 + 31,00
ength of hospital stay (days
g P yiday 18 (2-176)
2,00 +2,00
Number of CRRTs
1(1-14)
46,00 + 52,00
ICRRT duration (hours)
32 (2-310)
- . None 22 (20,6)
Nutrition (during CRRT)
Enteral 73 (68,2)
Parenteral 8(7,5)
Enteral and Parenteral 4(3,7)

CRRT: continuous renal replacement therapy, SD: standard deviation; min: minimum; max: maximum;,
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Table 3. Comparison of APACHE I, GCS, SOFA Scores and Crp/Albumin Values According to Intensive Care Unit Hospi-
talization, Before-Post CRRT and Discharge

APACHE Il Score

Mean+SD Median (Min-Max)
lintensive care hospitalization 22,00+ 9,00 23(2-39)
2Before CRRT 31,00 + 6,00 32(11-42)
3 After CRRT 29,00 + 6,00 29 (9-44)
4 Discharged 30,00 + 7,00 31(0-44)
P 0,001 **
Change A MeanSD P
1-2 9,70 + 8,94 aag, 001 **
1-3 7,55 + 9,47 aag, 001 **
1-4 8,98 +9,92 aag 001 **
2-3 2,15+ 4,76 aag 001 **
2-4 -0,72 £ 5,40 aag 000
3-4 1,43 +3,63 aag, 001 **

GCS
Mean+SD Median (Min-Max)
lintensive care hospitalization 9,00 + 5,00 8(3-15)
2Before CRRT 5,00 + 3,00 3(1-15)
3 After CRRT 5,00 + 3,00 3(3-15)
4 Discharged 4,00 + 3,00 3(3-15)
P 50,001 **
Change A MeanSD P
1-2 -4,20 £ 5,02 bbg, 001 **
1-3 4,37 £5,21 bbp, 001 **
1-4 5,32 +5,77 bbg, 001 **
2-3 0,18 +1,87 bb0, 634
2-4 41,12 £2,96 bbg, 001 **
3-4 -0,94 2,23 bbg, 005 **
SOFA Score

Mean+SD Median (Min-Max)
lintensive care hospitalization 6,00 * 3,00 6(0-11)
2Before CRRT 10,30+ 2,10 11(3-14)
3 After CRRT 9,70 £ 2,30 10 (3-15)
4 Discharged 11,70+ 2,70 12 (0-17)
P 50,001 **
Change A Mean+SD P
1-2 4,62 +3,22 bbp, 001 **
1-3 4,09 + 3,39 bbg, 001 **
1-4 6,01 £ 3,60 bbg, 001 **
2-3 -0,53+1,61 bbg, 001 **
2-4 1,39+ 1,85 bbg, 001 **
3-4 1,93 + 1,07 bbg, 001 **

Crp/Albumin

Mean+SD Median (Min-Max)
lintensive care hospitalization 2,76 £ 2,50 2,4(0-8,5)
2Before CRRT 6,14 + 4,44 5,2(0,1-22,2)
3 After CRRT 5,59 + 4,13 4,6 (0,1-20,2)
4 Discharged 7,86 £10,84 6,7 (0-107,9)
P 50,001 **
Change A Mean+SD P
1-2 3,37 £4,91 bbg, 001 **
1-3 2,83 + 4,68 bbg, 001 **
1-4 5,10 + 10,92 bbg, 001 **
2-3 -0,54 + 4,06 b6, 234
2-4 1,73+ 10,71 bb(), 354
3-4 2,27 £10,11 bb0, 034 *

a: Repeated Measures Test & aa Bonferroni Test & b Friedman Test &bb Dunn's test with Bonferroni correction **p<0.01 CRRT: Continuous Renal
Replacement Therapy, APACHE II: Acute Physiology and Chronic Health Evaluation Il, GCS: Glasgow Coma score, SOFA: Sequential Organ Failure
Assessment, Mean: mean; SD: standard deviation; min: minimum; max: maximum

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2024;21(2):220-227.
DOI: 10.35440/hutfd.1493571

223



Yildiz et al.

CRRT and Mortality in Intensive Care Unit

Table 4. Diagnostic Screening Tests and ROC Curve Results for Crp/Albumin (Intensive Care Hospitalization)

by Mortality
Diagnostic Screening ROC Curve
Positive Pre-| Negative 95%
Cut- off Sensitivity | Specificity [(dictive Value| Predictive| Alan Confide nce
Crp/Albu min
Crp/Albumin (Intensive Care Hospitalization)
p
< 0,41 (n=29) > 0,41 (n=78)
Use of inotropes No 4(14,3) 15 (19,0) d0,775
Yes 24 (82,8) 64 (81,0)
Duration of intensive care unit stay (days) Mean25s 37,00 £ 39,00 24,00 £ 24,00 0,171
Median (Min-
Length of hospital stay (days) Mean#Ss 38,00 + 39,00 27,00 + 28,00 c0,256
Median (Min- Max)
. . No 8 (28,6) 15 (19,0) §0,289
Additional disease There is 20 (71,4) 64 (8L.0)
Discharge Status Discharged 4 (14,3) 2(2,5) d0,039*
Eks 24 (85,7) 77 (97,5)
cMann-Whitney-U Testd Fisher Exact Test *p<0.05 **p<0.01
Table 5. Comparison of Age, Sex, and Body Mass Index by Mortality
Mortality
Discharged (n=6) Exitus (n=101) P
Ort#Ss 43,00+13,00 67,00+15,00 0,001 **
Age (years) -
Medyan (Min-Maks) 45 (28-61) 70 (19-93)
Gender Kadin 2(33,3) 44 (43,6) 90,698
Erkek 4(66,7) 57 (56,4)
BMI Ort#Ss 23,8310,55 26,9614,91 0,350
Medyan (Min-Maks) 23,8 (23,4-24,2) 25,9 (20,8-41,5)

‘Mann-Whitney-U Test

Table 6. Comparison of Variables by Mortality

dFisher Exact Test **p<0,01 BMI: Body Mass Index

Mortality
Discharged (n=6) Exitus (n=101) P
) No 3(50,0) 16 (15,8)
Use of inotropes 90,068
Yes 3(50,0) 85 (84,2)
Duration of intensive care stay (days) Ort2ss 23,00412,00 27,00430,00 0,735
Y iday Medyan (Min-Maks) 27 (5-33) 15 (2-176) ’
Ort£Ss 31,00+19,00 30,00+32,00
Length of hospital stay (days . . . . 0,448
g P y (days) Medyan (Min-Maks) 33 (8-58) 18 (2-176)
N 2 (33,3 21 (20,8
Comorbidity o ( ) ( ) 90,607
Yes 4 (66,7) 80 (79,2)

‘Mann-Whitney-U Test dFisher Exact Test

The mean length of intensive care unit stay was 27.00 +
29.00 days (min:2, max:176); the mean length of hospital
stay was 30.00 + 31.00 days (min:2, max:176); the mean
number of CRRT sessions was 2.00 + 2.00 (min:1, max:14);
the mean amount of CRRT fluid used was 1675.00
+2708.00 ml; the mean duration of CRRT was 46.00 + 52.00
hours (min:2; max: 310) hours.

The change in Crp/Albumin values and GCS scores after
CRRT compared to before CRRT was not significant
(p>0.05), but the decrease in APACHE Il (p=0.001; p<0.01)

and SOFA (p=0.002; p<0.01) scores was significant (Table
3). No significant difference was found in terms of gender
and body mass index measurements, use of inotropic
agents, duration of intensive care unit stay (days), duration
of hospitalization and comorbidities (p>0.05). When
Crp/Albumin ratio was evaluated according to mortality,
the change in Crp/Albumin values of the patients in the ex-
itus group before (p=0.014; p<0.05) and after (p=0.003;
p<0.01) CRRT was statistically significantly higher than the
discharge group (p=0.014; p<0.05) (Figure-1).
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CRP/Albumin

After CRET

Intemsive care hosgitalization Before CRRT Discharged

Figure 1. Distribution of Crp/Albumin values according to mor-
tality (CRRT: Continuous Renal Replacement Therapy)

In the ROC analysis of Crp/Albumin ratio (intensive care unit
admission) according to mortality, 0.41 was accepted as the
cut-off value (sensitivity 76.24%,; specificity 83.33%; posi-
tive predictive value 98.70% and negative predictive value
17.20%). Patients with a Crp/Albumin ratio above 0.41
(95% Cl: 1.106-37.227; AUC: 77.1%) had a 6.417-fold higher
mortality risk (95% Cl: 1,106-37,227) (p=0.039; p<0.05) (Ta-
ble 4) (Figure 2), while there was no statistically significant
difference (p>0.05) with age, gender, use of inotropic
agents, duration of intensive care unit stay (days), duration
of hospitalization and comorbidity status of the patients ac-
cording to the value of 0.41 (Table 4).

ROC Curve

Sensitivity

oo 02 o4 0.6 o8 10

1 -Specificity
Figure 2. ROC curve for Crp/Albumin (Intensive Care Hospitaliza-
tion) by Mortality

When the demographic variables of the patients were com-
pared according to mortality; the age of the patients with
exitus was found to be statistically significantly higher than
those who were discharged (p=0.001; p<0.01), but there
was no significant difference in terms of gender and body
mass index (p>0.05) (Table 5).

According to mortality, inotrope use, length of intensive
care unit stay, length of hospital stay, and comorbidity sta-
tus were not statistically significant (p>0.05) (Table 6).

Discussion
In this study, we aimed to retrospectively evaluate patients

CRRT and Mortality in Intensive Care Unit

who underwent CRRT in our intensive care unit in terms of
mortality. 101 of a total of 107 patients in our study re-
sulted in mortality.

Several studies have investigated the impact of RRT on
mortality in critically ill patients. It was found that CRRT was
associated with shorter survival within 60 days and longer
duration of mechanical ventilation and vasopressor sup-
port compared to intermittent hemodialysis (IHD). This as-
sociation persisted after adjustment for confounders
through propensity scores methods. The study also showed
that the difference in outcome was mainly due to the
poorer outcome of less severely ill patients allocated to
CRRT compared to those allocated to IHD (4).

It is known that the frequency of acute kidney injury (AKI)
in patients hospitalized in intensive care units is as high as
50%. In case of severe AKI, RRT is performed at rates rang-
ing between 8-23.5% (8). Another study analyzed the sur-
vival of patients who required CRRT in a surgical intensive
care unit. The study found that the overall mortality rate
was 53.7%, and that the duration of CRRT did not inde-
pendently correlate with mortality(9).

In 2015, Hoste et al. reported the prevalence of AKl in in-
tensive care units as 57.3% in the AKI-EPI study on AKI in
seriously ill patients. In the same study, they found that the
need for RRT was around 23.5% (8).

Wang et al. investigated the efficacy of APACHE Il and SOFA
scoring to predict the prognosis of critically ill patients un-
dergoing CRRT for AKI. They found that the mean APACHE
Il score was 27.53 + 7.9 and the mean SOFA score was 12.51
+ 3.52 and that the SOFA score was positively correlated
with mortality in these patients, but there was no signifi-
cant correlation between APACHE Il score and mortality
(20). In a similar study, the mean APACHE Il score at admis-
sion to the intensive care unit was 26.1 and the mean SOFA
score was 11.58 in patients who underwent CRRT (11).
Gjyzari et al. reported that APACHE Il score did not change
significantly before and after CRRT in terms of mortality in
patients undergoing CRRT (7).

In our study, the mean APACHE Il score was 22.00 + 9.00
during intensive care unit hospitalization and 31.00 + 6.00
before CRRT; the mean SOFA score was 6.00 + 3.00 during
intensive care unit hospitalization and 10.30 + 2.10 before
CRRT. In our study, no relationship could be established
between APACHE Il score during intensive care unit hospi-
talization and mortality. However, the APACHE Il scores of
the patients in the exclusion group before CRRT, after CRRT
and at discharge were statistically significantly higher than
those of the discharged patients. In our study, the SOFA
scores of the patients before intensive care unit hospitali-
zation and CRRT did not differ statistically according to mor-
tality. In our study, there was no statistical difference in
Crp/Albumin values of patients before and after CRRT ac-
cording to mortality. However, we found that mortality in-
creased in patients with a Crp/Albumin ratio above 0.41
during intensive care unit admission.

Bellomo et al. found that 82.5% of all patients undergoing
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CRRT received vasopressor support during treatment (12).
In our study, when the use of inotropic agents in patients
who underwent CRRT was analyzed, 17.8% (n=19) did not
use inotropes, 43.9% (n=47) used norepinephrine, 5.6%
(n=6) used dopamine and 32.7% (n=35) used both norepi-
nephrine and dopamine together. Since vasopressin was
not available in our hospital, only norepinephrine and do-
pamine were used.

When we examined the literature in terms of treatment du-
ration, Claure et al. reported that serious patients who un-
derwent CRRT had a mean treatment duration of 24
hours(13). In our study, the duration of treatment was
46.00 £ 52.00 hours.

Age is a parameter in the APACHE Il system and is consid-
ered an important risk factor independent of disease sever-
ity (14). In our study, we found that the ages of the patients
who were exitus were statistically significantly higher than
those who were discharged.

Intensive care mortality is significantly increased in the
presence of AKI, mortality can be up to 90% in cases where
CRRTis needed (15). In this regard, mortality was evaluated
in the ELAIN study evaluating severe patients who under-
went CRRT with a diagnosis of AKI and mortality was found
in 47.1% of 231 patients included in the study(16). In our
study, the mortality rate in patients who underwent CRRT
was 94.4%. The reasons for the high mortality rate in our
study were the high APACHE I, GCS and SOFA scores at the
time of intensive care unit admission, the fact that the ma-
jority of the patients received inotropic agents and me-
chanical ventilation support, the high number of comorbid-
ities, and the fact that the study was conducted in a tertiary
intensive care unit.

In a study conducted in Korea on patients hospitalized in
intensive care between 2015 and 1017, it was found that
high Crp/Albumin ratio was associated with increased mor-
tality and morbidity in intensive care patients (17). Karagoz
et al. found that high Crp/Albumin ratio values had 72%
sensitivity and 70% specificity in predicting mortality in the
intensive care unit population in their study in intensive
care unit patients (18). In a study conducted in hyperten-
sive COVID- 19 patients, the Crp/Albumin ratio was found
to be significantly higher in patients with exitus compared
to survivors (p<0.001)(19). In another similar study, it was
reported that Crp/Albumin ratio could be used as an inde-
pendent predictor of in-hospital mortality in the same pa-
tient group (20).

Our study has some limitations. First, the study was
planned retrospectively. The mortality rate of 94.4% and
the inability to perform subgroup analyses also limited the
examination of mortality-related parameters. Complica-
tions related to CRRT were not evaluated in our study due
to insufficient data.

Beyond the retrospective evaluation of patients receiving
CRRT hospitalized in the intensive care unit, we aimed to
provide a detailed perspective on CRRT application in the
light of the information in the literature. We think that our

CRRT and Mortality in Intensive Care Unit

study may be a guide for different parameters in terms of
mortality and morbidity in the application of CRRT in inten-
sive care units.

In conclusion, CRRT is applied for many underlying reasons,
and can improve APACHE Il and SOFA scores in intensive
care patients, although there is no statistically significant
relationship in predicting the effect of CRP/Albumin ratio
on mortality of CRRT procedure, also age is found as inde-
pendent risk factor.
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approval of Harran University Clinical Research Ethics Committee
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May Recovered COVID-19 Patients Have Impaired Myocardial Work?
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Abstract

Background: The aim of this study was to investigate whether there are sequelae in left ventricular (LV) systolic
function by comparing LV function in fully recovered COVID-19 patients with pulmonary involvement and healthy
controls without COVID-19 by conventional echocardiography and myocardial work.

Materials and Methods: 55 healthy volunteers and 61 patients hospitalized with COVID-19 with pulmonary in-
volvement were included. Patients did not need non-invasive or invasive mechanical ventilation support during
hospitalization. Patients were included in the study if they were asymptomatic for at least six months after recov-
ery from COVID-19. Transthoracic echocardiography (TTE) was performed. Demographic and clinical characteris-
tics and laboratory test results were collected. Clinical characteristics, blood tests, TTE, speckle-tracking echocar-
diography (STE) and myocardial work results were compared.

Results: No statistically significant differences were found in the longitudinal strain parameters of the LV among
the study groups. The patient group exhibited notably reduced levels of global work index (GWI), global con-
structed work (GCW), and global work efficiency (GWE). The patient group exhibited a notably elevated global
wasted work (GWW).

Conclusions: The group of fully recovered asymptomatic COVID-19 patients with pulmonary involvement showed
significantly lower values for GWI, GCW, and GWE, while GWW showed a significantly higher value. Myocardial
work parameters may be useful in determining myocardial sequelae.

Key Words: COVID-19, Myocardial Work, Longitudinal strain, Speckle-tracking echocardiography

0Oz

Amag: Bu ¢alismanin amaci tamamen iyilesmis akciger tutulumlu COVID-19 hastalarinda sol ventrikl (LV) sistolik
fonksiyonunda sekel olup olmadigini, COVID-19 gegirmemis saghkl kontrol grubundaki kisilerle geleneksel
ekokardiyografi ve miyokard galismasi ile karsilastirarak incelemektir.

Materyal ve Metod: 55 saglikli goniillii ve akciger tutulumlu COVID-19 nedeniyle hastaneye yatisi yapilan 61 hasta
dahil edildi. Hastalarin hastanede yatislari sirasinda non-invaziv veya invaziv mekanik ventilasyon destegine ih-
tiyaglari olmadi. Hastalar COVID-19'dan iyilestikten sonra en az alti ay siireyle semptomsuzlarsa galismaya dahil
edildi. Transtorasik ekokardiyografi (TTE) yapildi. Demografik ve klinik 6zellikler ile laboratuvar test sonuglari top-
landi. Klinik 6zellikler, kan testleri, TTE, STE ve miyokardiyal calisma sonuglari karsilastirildi.

Bulgular: Calisma gruplari arasinda LV’nin strain parametrelerinde istatistiksel olarak anlamli bir fark bulunmadi.
Hasta grubunda global galisma indeksi (GWI), global yapilandiriimis ¢alisma (GCW) ve global ¢alisma verimliligi
(GWE) diizeylerinde belirgin derecede azalma izlendi. (tim p degerleri <0.001) Hasta grubunda anlamli derecede
yuksek global bosa giden g¢alisma (GWW) diizeyi izlendi. (p=0.009)

Sonug: Tamamen iyilesmis, semptomsuz akciger tutulumlu COVID-19 hastalarinda GWI, GCW ve GWE anlamli
olarak dusuik degerler gosterirken, GWW anlamli olarak daha ylksek degerler gosterdi. Miyokardiyal ¢alisma pa-
rametreleri miyokardiyal sekelleri belirlemede yararli olabilir.

Anahtar Kelimeler: COVID-19, Miyokardial is, Uzunlamasina zorlanma, Benek izleme ekokardiyografi
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Introduction

The emergence of the coronavirus disease-2019 (COVID-
19) on a global scale has led to a pandemic that has had a
widespread impact on all nations, resulting in substantial
rates of morbidity and mortality on a global scale (1). To-
day, variants emerging in different parts of the world are
causing outbreaks and causing concerns about whether it
will lead to a worldwide lockdown again (2). While previous
research has demonstrated the existence of myocardial in-
jury in patients with COVID-19 and its correlation with mor-
tality (3, 4), there is a scarcity of data regarding the persis-
tence of myocardial sequelae in patients recovered from
COVID-19.

There are several cardiac presentations in COVID-19, such
as acute myocardial infarction, myocarditis, acute heart
failure, malignant arrhythmias, and pulmonary thrombo-
embolism (5, 6). Approximately 8% of COVID-19 patients
were found to have cardiac injury (7). The pathogenesis of
myocardial injury is not fully understood, but theories in-
clude viral replication within cardiomyocytes (8), a direct
role for the angiotensin converting enzyme 2 receptor (9),
hypoxia due to pulmonary involvement (10), and a cytokine
storm (10). Transthoracic echocardiography (TTE) is the pri-
mary method used to assess the systolic function of the left
ventricle (LV). Despite its numerous limitations, such as in-
terobserver variability and the inability to detect early ab-
normalities in left ventricular systolic function, left ventric-
ular ejection fraction (LVEF) continues to be the predomi-
nant parameter utilized for evaluating systolic function (11,
12). Echocardiography is constantly advancing through the
development of advancements in hardware and software
systems. Two-dimensional (2D) speckle-tracking echocardi-
ography (STE) has been developed to offer precise and con-
sistent evaluation of myocardial function, with reduced an-
gle and operator dependency. Due to its ability to detect
subclinical impairment of cardiac function even when LVEF
isin the normal range (13, 14), 2D STE has been widely used
to investigate LV function in various diseases (15-18). How-
ever, it is limited by its load dependence. Increased after-
load may decrease global longitudinal strain (GLS) and may
cause inaccurate conclusions about LV systolic function
(19). Another recent echocardiographic technique, myocar-
dial work (MW), has appeared to provide a non-invasive
measure of the LV pressure-strain relationship. Myocardial
work assesses LV performance and incorporates afterload
determination using blood pressure, providing a more load-
independent measure compared to GLS (12, 20, 21).

In this study, it was investigated whether there are seque-
lae in LV systolic function by comparing LV function in fully
recovered COVID-19 patients with pulmonary involvement
and healthy controls without COVID-19 by conventional
TTE and myocardial work.

Materials and Methods
It is a prospective observational cohort study of 55 healthy
volunteers and 61 patients diagnosed with severe acute

COVID-19 and Myocardial Work

respiratory syndrome coronavirus-2 (SARS-CoV-2) by re-
verse transcription-polymerase chain reaction from upper
respiratory tract swabs. The participants had no history of
chronic diseases. The control group was selected from vol-
unteers who applied to the cardiology outpatient clinic for
a check-up examination, had no complaints, had no known
chronic disease and agreed to participate in the study. The
patients had been hospitalized with COVID-19 with pulmo-
nary involvement. Patients did not require non-invasive or
invasive mechanical ventilation support. Patients had neg-
ative smear test results at the end of the isolation period.
Patients were included in the study if they were asympto-
matic for at least six months after recovery from COVID-19.
After the patients were included in the study, transthoracic
echocardiography (TTE) was performed, and demographic
and clinical characteristics and laboratory test results were
collected. Clinical characteristics, blood tests, TTE, STE and
myocardial work results were compared. The ethics com-
mittee approved the study. All participants gave informed
consent.

Echocardiography

TTE was done with a GE Vivid E95 echocardiography device
(GE Healthcare; Vingmed Ultrasound, Horten, Norway)
with an M5S probe (frequency range: 1.5-4.6 MHz). A single
lead rhythm was recorded during the examination. Non-in-
vasive measurement of blood pressure using a cuff was
used in the MW calculation. Conventional echocardio-
graphic parameters were obtained according to the recent
recommendations (22). LVEF calculation was performed us-
ing a modified biplane Simpson technique. LV systolic strain
parameters were calculated using EchoPAC version 202.
The semi-automated Autostrain 3P endocardial boundary
tracking approach was used to calculate global longitudinal
strain (GLS) from the apical 4-chamber, apical 2-chamber
and apical long-axis views. If LV endocardial boundaries
were insufficient for assessment, manual adjustments were
made. A bull's eye plot was then generated to show the
global MW index and global LV work efficiency for all sev-
enteen segments and all MW component values. The appli-
cation also displayed a pressure-strain loop characterized
by a global work index (GWI) equivalent to the LV GWI. The
screen shows all the MW values and bars illustrating the
correlation between constructive and wasted work, both
on a global and segmental scale. After completing the main
steps, the variables GWI, global work efficiency (GWE),
global wasted work (GWW), and global constructed work
(GCW) were automatically calculated (Figure 1).

Statistical Analysis

IBM SPSS Statistics 22 for Windows was utilized for data
analysis. The nominal variables were expressed in numeri-
cal form and expressed as percentages. Continuous varia-
bles were represented using the mean and standard devia-
tion (SD). The median and interquartile range were used to
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represent variables that did not follow a normal distribu-
tion. The chi-squared test or Fisher's exact test was used to
compare nominal variables. The Student's t-test was em-
ployed for continuous parametric variables. To compare
continuous non-parametric variables, the Mann-Whitney U
test was utilized. A p-value below 0.05 was considered to
be a statistically significant result.

Results

The study enrolled 61 patients and 55 healthy volunteers.
Table 1 displays the baseline characteristics and laboratory
results of the study group. The study groups exhibited sim-
ilar baseline characteristics and laboratory results.

COVID-19 and Myocardial Work

Table 2 presents the echocardiographic findings of the
study cohorts. The patient group exhibited a significantly
larger left ventricular end-systolic diameter (LVESD) (30.52
+2.57 vs 27.40 £ 3.00, p<0.001). The other 2D TTE parame-
ters were comparable between the study groups. There
were no significant differences observed in the longitudinal
strain parameters of the study groups. The patient group
exhibited significantly lower levels of GWI (1584 (1481-
2017) vs 2406 (2270-2540), p<0.001), GCW (2305 (1889-
2526) vs 2719 (2604-2885), p=0.009), and GWE (88 (85-92)
vs 93 (91-94) respectively, p<0.001). The patient group
exhibited a significantly higher GWW (223 (215-353) vs 213
(203-226), p<0.001).

Table 1. Clinical characteristics of the patients, and laboratory data

Patient group Control group p
(n=61) (n=55) value
Patient characteristics
Age (years) 41.6+10.3 42.0+9.9 0.809
Gender 0.318
Male (n, %) 39 (72.2%) 34 (61.8%)
Female (n, %) 15 (27.8%) 21 (38.2%)
BMI (kg/m?2) 25.92+2.72 26.1+4.34 0.444
Systolic blood pressure (mmHg) 116.5+13.3 119.5+10.6 0.198
Diastolic blood pressure (mmHg) 75.0+7.2 76.8+7.4 0.340
Laboratory Data
Hemoglobin, g/dL 143+1.2 13.7+1.4 0.068
White blood cell count (103/ul) 7.1+15 7.5+3.3 0.423
Serum creatinine (mg/dL) 0.80+£0.05 0.80+0.14 0.219
Glucose (mg/dL) 97.0+25.6 105.6£21.1 0.659
Sodium (mEg/L) 139.3+2.2 136.4+1.5 0.155
AST (unit/L) 21.0+7.5 239+7.9 0.259
ALT (unit/L) 24.2+12.8 25.3+8.7 0.130
Thyroid stimulating hormone (TSH) (mlIU/L) 1.6+1.3 1.6+0.7 0.999
BMI, body mass index
Table 2. Echocardiography results
Patient group Control group
(n=61) (n=55) p value
LVEDD (mm) 454 +3.3 453+29 0.890
LVESD (mm) 30.52 +2.57 27.40 +3.00 <0.001
LAV max 40.7 £10.1 38.8+9.6 0.288
LVEF (%) 59.8+9.4 61.2+4.2 0.261
IVS (mm) 10.0+1.1 9.2+09 0.378
E/A ratio 1.1+0.5 1.1+0.3 0.665
Em lateral (cm/s) 0.15+0.04 0.18 £0.02 0.074
Am lateral (cm/s) 0.12+£0.04 0.14+0.13 0.197
TAPSE (mm) 23.4+34 24.1+3.2 0.091
LV-LS 4 chamber (%) 19.60 (19.00 - 20.47) 19.10 (18.00 - 20.05) 0.051
LV-LS 2 chamber (%) 21.63 (20.00 - 22.10) 21.10(19.30 - 23.00) 0.767
LV-LS 3 chamber (%) 18.17 (18.00 - 21.30) 19.60 (18.10 - 21.70) 0.400
LV-GLS (%) 20.00 (20.00 - 20.00) 20.17 (18.71-20.92) 0.923
GWI (%mmHg) 1584 (1481 - 2017) 2406 (2270 - 2540) <0.001
GCW (%mmHg) 2305 (1889 - 2526) 2719 (2604 - 2885) <0.001
GWW (%mmHg) 223 (215 - 353) 213 (203 - 226) 0.009
GWE (%mmHg) 88 (85 - 92) 93 (91 - 94) <0.001

LVEDD, left ventricular end-diastolic diameter; LVESD, left ventricular end-systolic diameter; LAV max, left atrium maximum volume; LVEF, left ventric-
ular ejection fraction; IVS, interventricular septum thickness; E, mitral inflow early diastolic velocity; A, mitral inflow late diastolic velocity; Em, mitral
inflow early diastolic tissue velocity; Am, mitral inflow late diastolic tissue velocity; TAPSE, tricuspid annular plane systolic excursion; LV, left ventricle;
LS, longitudinal strain; GLS, global longitudinal strain; GWI, global work index; GCW global constructed work; GWW, global wasted work; GWE, global

work efficiency
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Figure 1. A 43-year-old male patient with healed COVID-19 underwent echocardiographic examination. A bulls-eye plot
of global myocardial work index and global left ventricular work efficiency for all 17 segments is shown.

Discussion

New variants of COVID-19 emerging in different parts of the
world continue to have a negative impact on human and
public health. Today, we have a lot of information about the
acute course of the disease and the cardiovascular (CV)
complications it can cause, and we know that higher mor-
bidity and mortality rates are seen in patients with CV com-
plications. (23-26). Direct effects of the virus on the cell
with angiotensin converting enzyme 2 (ACE-2), indirect ef-
fects of the virus with severe cytokine release and cytokine
storm, respiratory failure inducing hypoxic injury, and ath-
erosclerotic plague complications (such as plaque rupture)
have been shown as potential mechanisms of myocardial
injury (27, 28). However, our knowledge of whether the
myocardial damage that can develop in the course of
COVID-19 leaves myocardial sequelae after the disease has
healed is limited.

Our study included 61 patients with COVID-19 pneumonia
who did not require intensive care or non-invasive mechan-
ical ventilation support and a control group of 55 healthy
volunteers without COVID-19.

The study comprised a cohort of 61 individuals diagnosed
with COVID-19 pneumonia who did not necessitate inten-
sive care or non-invasive mechanical ventilation assistance.
Additionally, a control group consisting of 55 healthy volun-
teers without COVID-19 was included in the study. The pa-
tients did not have overt myocarditis. Patients were en-
rolled six months after healing from COVID-19. Participants
were assessed by conventional TTE and STE. Our study
demonstrated for the first time that LV myocardial work pa-
rameters were impaired six months after recovery from

COVID-19 pneumonia, although there were no significant
changes in conventional TTE parameters. Myocardial work
may be of greater importance in the assessment of myocar-
dial sequelae after COVID-19 pneumonia.

TTE is a cheap, rapid and widely available method of as-
sessing cardiac function. LVEF is widely employed as the pri-
mary conventional metric for assessing left ventricular sys-
tolic function. However, LVEF is not sufficient to detect sub-
clinical changes in many heart diseases (12, 29). Therefore,
new echocardiographic techniques have been developed.
GLS is one of the alternative parameters that have been de-
veloped to assess LV systolic function. The fact that GLS has
lower inter- and intra-observer variability and can detect
very mild LV systolic function changes before LVEF deterio-
rates in many cardiac diseases has increased its usefulness
in clinical practice in recent years. However, the fact that
GLS, like LVEF, is load dependent and can be affected by
changes in pre- or afer-load (12, 14, 30, 31).

A recent study followed 42 individuals who had recovered
from COVID-19 but still had symptoms and 42 healthy indi-
viduals for a median of 112 days. The patient group showed
a significant reduction in LV-GLS regardless of comorbidi-
ties. Both hospitalized and non-hospitalized patients exhib-
ited impaired LV strain, indicating these changes are not re-
lated to COVID-19 severity. (32) Another study with 214
hospitalized COVID-19 patients and 214 controls also found
a significant decrease in LV-GLS, even after adjusting for
cardiac risk factors, and linked LV-GLS to mortality. (33) The
studies revealed a notable decrease in LV-GLS levels among
the patient group, although the values fell within the nor-
mal range. (31, 32). In our study, 6 months after recovery
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from COVID-19 pneumonia, there were no significant dif-
ferences in LV longitudinal strain parameters between the
study groups. The fact that LV-GLS remains within the nor-
mal range prevents it from being used in the echocardio-
graphic assessment of any sequelae that may develop in
the myocardium.

Myocardial work obtained by 2D-STE is a novel parameter
for non-invasive assessment of the LV pressure-strain rela-
tionship and LV myocardial performance. It examines the
impact of afterload and myocardial deformation on left
ventricular systolic function. Recent studies have proposed
the utilization of myocardial work in different cardiac dis-
eases because of its reduced load dependence and conse-
guently greater sensitivity in identifying subclinical myocar-
dial dysfunction compared to LVEF and GLS alone (12, 20,
34). A study of 249 COVID-19 patients showed that ele-
vated troponin levels were linked to a significant decrease
in GWI, which correlated with higher oxygen demand and
mortality. (35) Another study followed 66 individuals with-
out prior cardiopulmonary conditions for one year post-
COVID-19 recovery. Among them, 24 experienced dyspnea.
While LVEF was similar between those with and without
dyspnea, the dyspnea group had lower GCW and GWI, indi-
cating an inverse relationship between these parameters
and dyspnea. (36) In this study, it is demonstrated that
GWI, GCW and GWE were significantly lower in the patient
group, and GWW was significantly higher in the patient
group. These findings in our study suggest that although
overt myocarditis does not develop during the course of
COVID-19 pneumonia, subclinical sequelae changes may
develop in the myocardium even in an asymptomatic state
after the disease recovers. LVEF, one of the most commonly
used conventional parameters in the clinic, is not sufficient
to detect these sequelae. LV-GLS is within the normal
range, which prevents it from being used to screen for se-
qguelae. Myocardial work parameters may be used to show
detect long-term myocardial performance decrease and
subclinical cardiac dysfunction.

Study Limitations

The study is a single-centre study. The study was conducted
on a small group. Our results do not reflect acute COVID-19
patients. TTE results of patients before COVID-19 are not
available. Evaluation of these results with multi-centre,
larger studies may give more accurate results. Patients in
the study were not followed up for a longer period of time,
and research is needed to determine whether myocardial
function improves or worsens in later years.

Conclusion

Significant reductions in GWI, GCW, and GWE were ob-
served in fully recovered asymptomatic COVID-19 patients
with pulmonary involvement, while GWW exhibited a sig-
nificant increase. Although myocarditis does not develop
during the course of COVID-19 disease, myocardial seque-
lae may remain after the disease recovers. Myocardial work

COVID-19 and Myocardial Work

parameters may be the useful echocardiographic parame-
ters in determining these myocardial sequelae.

Ethical Approval: This study was approved by the Haydarpasa Nu-
mune Training and Research Hospital Clinical Research Ethics
Committee (Reference number: HNEAH-KAEK 2021/75-3301,
dated 15.03.2021).

Author Contributions:

Concept: M.K., K.T., N.K.

Literature Review: K.E.P., M.B.K.

Design : E.K., C.U.K, M.K.

Data acquisition: M.K., N.K., K.E.P.

Analysis and interpretation: M.K., K.T., N.K.

Writing manuscript: M.K., K.T., K.E.P., M.B.K.

Critical revision of manuscript: M.K., K.T., N.K.

Conflict of Interest: The authors have no conflicts of interest to
declare.

Financial Disclosure: Authors declared no financial support.

References

1. LongB, Carius BM, Chavez S, Liang SY, Brady WJ, Koyfman A,
et al. Clinical update on COVID-19 for the emergency clini-
cian: Presentation and evaluation. Am J Emerg Med.
2022;54:46-57. doi: 10.1016/j.ajem.2022.01.028.

2. Parums DV. Editorial: A Rapid Global Increase in COVID-19 is
Due to the Emergence of the EG.5 (Eris) Subvariant of Omi-
cron SARS-CoV-2. Med Sci Monit. 2023;29:€942244. doi:
10.12659/MSM.942244,

3. Babapoor-Farrokhran S, Gill D, Walker J, Rasekhi RT, Bo-
zorgnia B, Amanullah A. Myocardial injury and COVID-19:
Possible mechanisms. Life Sci. 2020;253:117723. doi:
10.1016/j.1fs.2020.117723.

4. ShiS,Qin M, Shen B, Cai Y, Liu T, Yang F, et al. Association of
Cardiac Injury With Mortality in Hospitalized Patients With
COVID-19 in Wuhan, China. JAMA Cardiol. 2020;5(7):802-
810. doi: 10.1001/jamacardio.2020.0950.

5. LiuF, Liu F, Wang L. COVID-19 and cardiovascular diseases. J
Mol Cell Biol. 2021;13(3):161-167. doi:
10.1093/jmcb/mjaa064.

6. Clerkin KJ, Fried JA, Raikhelkar J, Sayer G, Griffin JM, Ma-
soumi A, et al. COVID-19 and Cardiovascular Disease. Circu-
lation. 2020;141(20):1648-1655. doi: 10.1161/CIRCULA-
TIONAHA.120.046941.

7. LiB,Yang)J, ZhaoF, Zhi L, Wang X, Liu L, et al. Prevalence and
impact of cardiovascular metabolic diseases on COVID-19 in
China. Clin Res Cardiol. 2020;109(5):531-538. doi:
10.1007/s00392-020-01626-9.

8. Xiong TY, Redwood S, Prendergast B, Chen M. Coronaviruses
and the cardiovascular system: acute and long-term implica-
tions. Eur Heart J. 2020;41(19):1798-1800. doi:
10.1093/eurheartj/ehaa231.

9. XuZ Shil, Wang Y, Zhang J, Huang L, Zhang C, et al. Patho-
logical findings of COVID-19 associated with acute respira-
tory distress syndrome. Lancet Respir Med. 2020;8(4):420-
422, doi: 10.1016/52213-2600(20)30076-X. Epub 2020 Feb
18.

10. Paternoster G, Bertini P, Innelli P, Trambaiolo P, Landoni G,
Franchi F, et al. Right Ventricular Dysfunction in Patients With
COVID-19: A Systematic Review and Meta-analysis. J Cardio-
thorac Vasc Anesth. 2021;35(11):3319-3324. doi:
10.1053/j.jvca.2021.04.008.

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2024;21(2):228-233.

DOI: 10.35440/hutfd.1474384

232



Karatas et al.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Konstam MA, Abboud FM. Ejection Fraction: Misunderstood
and Overrated (Changing the Paradigm in Categorizing Heart
Failure). Circulation. 2017;135(8):717-719.

llardi F, D'Andrea A, D'Ascenzi F, Bandera F, Benfari G, Espos-
ito R, et al, On Behalf Of The Working Group Of Echocardiog-
raphy Of The Italian Society Of Cardiology Sic. Myocardial
Work by Echocardiography: Principles and Applications in
Clinical Practice. J Clin Med. 2021;10(19):4521. doi:
10.3390/jcm10194521.

Yingchoncharoen T, Agarwal S, Popovi¢ ZB, Marwick TH. Nor-
mal ranges of left ventricular strain: a meta-analysis. J Am Soc
Echocardiogr. 2013;26(2):185-91. doi:
10.1016/j.echo.2012.10.008.

Cameli M, Mandoli GE, Sciaccaluga C, Mondillo S. More than
10 years of speckle tracking echocardiography: Still a novel
technique or a definite tool for clinical practice? Echocardi-
ography. 2019;36(5):958-970. doi: 10.1111/echo.14339.
Yuda S. Current clinical applications of speckle tracking echo-
cardiography for assessment of left atrial function. J Echocar-
diogr. 2021;19(3):129-140. doi: 10.1007/s12574-021-00519-
8.

Gunasekaran P, Panaich S, Briasoulis A, Cardozo S, Afonso L.
Incremental Value of Two Dimensional Speckle Tracking
Echocardiography in the Functional Assessment and Charac-
terization of Subclinical Left Ventricular Dysfunction. Curr
Cardiol Rev. 2017;13(1):32-40. doi:
10.2174/1573403x12666160712095938.

Liu JE, Barac A, Thavendiranathan P, Scherrer-Crosbie M.
Strain Imaging in Cardio-Oncology. JACC CardioOncol.
2020;2(5):677-689. doi: 10.1016/j.jaccao.2020.10.011.
Longobardo L, SumaV, Jain R, Carerj S, Zito C, Zwicke DL, et
al. Role of Two-Dimensional Speckle-Tracking Echocardiog-
raphy Strain in the Assessment of Right Ventricular Systolic
Function and Comparison with Conventional Parameters. J
Am Soc Echocardiogr. 2017;30(10):937-946.e6. doi:
10.1016/j.echo.2017.06.016.

Collier P, Phelan D, Klein A. A Test in Context: Myocardial
Strain Measured by Speckle-Tracking Echocardiography. J
Am Coll Cardiol. 2017;69(8):1043-1056. doi:
10.1016/j.jacc.2016.12.012.

Russell K, Eriksen M, Aaberge L, Wilhelmsen N, Skulstad H,
Remme EW, et al. A novel clinical method for quantification
of regional left ventricular pressure-strain loop area: a non-
invasive index of myocardial work. Eur Heart J.
2012;33(6):724-33. doi: 10.1093/eurheartj/ehs016. Epub
2012 Feb 6.

Hubert A, Le Rolle V, Leclercq C, Galli E, Samset E, Casset C,
et al. Estimation of myocardial work from pressure-strain
loops analysis: an experimental evaluation. Eur Heart J Cardi-
ovasc Imaging. 2018;19(12):1372-1379.

Mitchell C, Rahko PS, Blauwet LA, Canaday B, Finstuen JA,
Foster MC, et al. Guidelines for Performing a Comprehensive
Transthoracic Echocardiographic Examination in Adults: Rec-
ommendations from the American Society of Echocardiog-
raphy. J Am Soc Echocardiogr. 2019;32(1):1-64. doi:
10.1016/j.echo.2018.06.004.

Bieber S, Kraechan A, Hellmuth JC, Muenchhoff M, Scherer C,
Schroeder |, et al. Left and right ventricular dysfunction in pa-
tients with COVID-19-associated myocardial injury. Infection.
2021;49(3):491-500. doi: 10.1007/s15010-020-01572-8.
Smilowitz NR, Jethani N, Chen J, Aphinyanaphongs Y, Zhang
R, Dogra S, et al. Myocardial Injury in Adults Hospitalized

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

COVID-19 and Myocardial Work

With COVID-19. Circulation. 2020;142(24):2393-2395. doi:
10.1161/CIRCULATIONAHA.120.050434.

Sandoval Y, Januzzi JL Jr, Jaffe AS. Cardiac Troponin for As-
sessment of Myocardial Injury in COVID-19: JACC Review
Topic of the Week. J Am Coll Cardiol. 2020;76(10):1244-1258.
doi: 10.1016/j.jacc.2020.06.068.

Toprak K, Kaplangoray M, Palice A, Tascanov MB, inanir M,
Memioglu T, et al. SCUBE1 is associated with thrombotic
complications, disease severity, and in-hospital mortality in
COVID-19 patients. Thromb Res. 2022;220:100-106. doi:
10.1016/j.thromres.2022.10.016.

Terzic CM, Medina-Inojosa BJ. Cardiovascular Complications
of Coronavirus Disease-2019. Phys Med Rehabil Clin N Am.
2023;34(3):551-561. doi: 10.1016/j.pmr.2023.03.003.

Jones EAV. Mechanism of COVID-19-Induced Cardiac Dam-
age from Patient, In Vitro and Animal Studies. Curr Heart Fail
Rep. 2023;20(5):451-460. doi: 10.1007/s11897-023-00618-
w.

Marwick TH. Ejection Fraction Pros and Cons: JACC State-of-
the-Art Review. J] Am Coll Cardiol. 2018;72(19):2360-2379.
doi: 10.1016/j.jacc.2018.08.2162. PMID: 30384893.

van Dalen BM, Soliman Ol, Vletter WB, Kauer F, van der
Zwaan HB, ten Cate FJ, et al. Feasibility and reproducibility of
left ventricular rotation parameters measured by speckle
tracking  echocardiography. Eur J  Echocardiogr.
2009;10(5):669-76. doi: 10.1093/ejechocard/jep036.

Geyer H, Caracciolo G, Abe H, Wilansky S, Carerj S, Gentile F,
et al. Assessment of myocardial mechanics using speckle
tracking echocardiography: fundamentals and clinical appli-
cations. J Am Soc Echocardiogr. 2010;23(4):351-69; quiz 453-
5. doi: 10.1016/j.ech0.2010.02.015.

Stefani L, Brown P, Gerges M, Emerson P, Ferkh A, Kairaitis K,
Gilroy N, Altman M, Thomas L. Echocardiographic Assess-
ment in Patients Recovered from Acute COVID-19 lliness. J
Cardiovasc Dev Dis. 2023;10(8):349. doi:
10.3390/jcdd10080349.

Lassen MCH, Skaarup KG, Lind JN, Alhakak AS, Sengelgv M,
Nielsen AB, et al. Echocardiographic abnormalities and pre-
dictors of mortality in hospitalized COVID-19 patients: the
ECHOVID-19 study. ESC Heart Fail. 2020;7(6):4189-4197. doi:
10.1002/ehf2.13044.

Huang H, Fu L, Ruan Q, You Z, Yan L. Segmental and global
myocardial work in hypertensive patients with different left
ventricular geometry. Cardiovasc Ultrasound. 2023;21(1):11.
doi: 10.1186/s12947-023-00310-y.

Olsen FJ, Lassen MCH, Skaarup KG, Christensen J, Davidovski
FS, Alhakak AS, et al. Myocardial Work in Patients Hospital-
ized With COVID-19: Relation to Biomarkers, COVID-19 Se-
verity, and All-Cause Mortality. J Am Heart Assoc.
2022;11(19):e026571. doi: 10.1161/JAHA.122.026571.
Luchian ML, Motoc A, Lochy S, Magne J, Belsack D, De Mey J,
Roosens B, Van den Bussche K, Boeckstaens S, Chameleva H,
Geers J, Houard L, De Potter T, Allard S, Weytjens C, Droog-
mans S, Cosyns B. Subclinical Myocardial Dysfunction in Pa-
tients with Persistent Dyspnea One Year after COVID-19. Di-
agnostics (Basel). 2021;12(1):57. doi: 10.3390/diagnos-
tics12010057.

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2024;21(2):228-233.
DOI: 10.35440/hutfd.1474384

233



Arastirma Makalesi / Research Article

Wide Awake Local Anestesia No Tourniguet (WALANT) Tekn

euve

igi ile Yapilan

Ortopedik Ust Ekstremite Cerrahilerinin Klinik ve Fonksiyonel Sonuglari

Baki Volkan CETIN "%, Ahmet Yigit KAPTAN ! “ Mehmet Akif ALTAY?

Harran Universitesi Tip Fakiiltesi, Ortopedi ve Travmatoloji Anabilim Dali, Sanhurfa, TURKIYE

0Oz

Amag: Wide Awake Local Anesthesia No Tourniget (WALANT) yontemi lokal anestezi altinda turnikesiz
olarak ekstremite cerrahilerinde kullanilan bir tekniktir. Bu arastirmanin amaci, tst ekstremite cerrahile-
rinde WALANT tekniginin etkinligini ve kemik ve yumusak doku cerrahilerinin karsilastirmasini incelemek-
tir.

Materyal ve metod: Mayis 2021 ile Nisan 2023 arasinda, WALANT teknigi kullanilarak tist ekstremite cer-
rahisi gegiren 39 hasta ¢alismaya dahil edildi. Hastalar iki gruba ayrildi: grup A yumusak doku ameliyatlari
ve grup B kemik doku ameliyatlari. Gruplar arasinda postoperatif agri baslangic zamani, agri skoru, intra-
operatif kanama, ek soltisyon gereksinimi, koter kullanimi ve cerrahi alanindaki kanama miktari agisindan
karsilastirma yapildi. Cerrahi islem sirasinda agri seviyelerini degerlendirmek igin Gorsel Analog Skala
(VAS) kullanild.

Bulgular: iki grup arasinda yas, cinsiyet ve operasyon yapilan taraf agisindan belirgin farklilik bulunmadi.
Her iki grup hastalarinda, cerrahin degerlendirmesine gére ameliyat sirasinda benzer bir kanama miktari
izlendi. Ek sollsyon ihtiyaci, koter kullanimi, agri baslangi¢c zamani ve VAS skorlari agisindan gruplar ara-
sinda farklilik gézlenmedi.

Sonug: WALANT teknigi, uygun sekilde secilmis hastalarda Ust ekstremite kemik ve yumusak doku ope-
rasyonlarinda kullanilabilen etkili ve glivenli bir yéntemdir. Genel veya genis bolgesel anestezi yerine lokal
anestezi altinda turnike olmaksizin kanamasiz bir ameliyat cerrah ve hasta konforu agisindan etkilidir.
Teknigin uygun bir sekilde uygulanmasi, olasi komplikasyonlari 6nlemek agisindan 6nemlidir.

Anahtar Kelimeler: Lokal anestezi, Ust ekstremite, Uyanik turnikesiz lokal anestezi

Abstract

Background: The Wide Awake Local Anesthesia No Tourniquet (WALANT) method is a technique used in
extremity surgeries under local anesthesia without the use of a tourniquet. The aim of this study is to
examine the effectiveness of the WALANT technique in upper extremity surgeries and compare it with
outcomes related to bone and soft tissue.

Materials and Methods: Between May 2021 and April 2023, 39 patients who underwent upper extremity
surgery using the WALANT technique were included in the study. The patients were divided into two
groups: Group A for soft tissue surgeries and Group B for bone tissue surgeries. A comparison was made
between the groups regarding postoperative pain onset time, pain scores, intraoperative bleeding, addi-
tional solution requirements, cautery usage, and the amount of bleeding in the surgical field. The Visual
Analog Scale (VAS) was used to assess pain levels during the surgical procedure.

Results: There were no significant differences between the two groups in terms of age, gender, and the
side of the operation. According to the surgeon's assessment, both groups exhibited similar amounts of
bleeding during the surgery. Additionally, there were no differences between the two groups regarding
the need for additional solutions, the use of cautery, the onset of pain, and VAS scores.

Conclusions: The WALANT technique is an effective and safe method that can be used for bone and soft
tissue surgeries of the upper extremity in appropriately selected patients. Performing surgery under local
anesthesia without a tourniquet is beneficial for both the surgeon and the patient, as it results in a blo-
odless operation. Proper application of the technique is crucial to prevent potential complications.

Key Words: Local anesthesia, Upper limb, Wide-awake local anesthesia with no tourniquet
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Cetin ve ark.

Giris

Ust ekstremite cerrahileri ortopedi ve travmatolojide yaygin
prosedurlerdir. Basarili bir cerrahi i¢in 6nemli faktorlerden
biri cerrahi alanda kanamanin minimal olmasidir ve cerrahin
ameliyat sirasinda saghkl gorisi igin gereklidir. Geleneksel
olarak, kan kaybini énlemek icin turnike kullanilir ve Ust
ekstremite cerrahisinde iki anestezi teknigi uygulanmakta-
dir; intravendz Bolgesel Anestezi (IVBA) ve Genel Anestezi
(GA). IVBA, siklikla turnikeye bagli agrilara neden olabilmek-
tedir (1). Bunun yaninda ekstremite cerrahilerinde turnike
kullanimi, ameliyat sonrasi lokal ekimoz, damar ve sinir ha-
sarl, pihti olusumu ve reperfiizyon yaralanmalari dahil ¢esitli
komplikasyonlara neden olabilir (2-3).

WALANT'ta, turnike kullanilmamasi genellikle lokal aneste-
zikle birlikte adrenalin eklenerek telafi edilir. Tarihsel olarak,
Ust ekstremitelerde adrenalin kullaniminin iskemik kompli-
kasyona yol acacagi tartismasina ragmen, c¢alismalar buna
karsit yonde gicli kanitlar sunmakta ve kan akisini azaltarak
kan kaybini azaltma ve anestezi siiresini artirma gibi net fay-
dalari vurgulamaktadir (1,4).

Son yillarda kullanimi artan bir teknik olan WALANT yon-
temi, turnike ihtiyaci olmadan, cesitli ekstremite cerrahile-
rini mimkun kilmistir (5,6). Bu teknikte, cerrahi bolgedeki
kanama minimal oldugundan cerraha operasyonda kolaylk
saglamaktadir. Operasyon sirasinda hasta uyanik ve agrisiz
oldugu icin motor muayenesine de izin vermektedir. Perio-
peratif olarak, WALANT, sedasyon yan etkilerinin yoklugu
nedeniyle hasta takibini dnemli 6lciide kolaylastirir ve daha
az degerlendirme gerektirir ve ayrica postoperatif donemde
hastanede kalim slresini kisaltir (1,4,7).

Bu calismada, Ust ekstremitede uygulanan WALANT teknigi-
nin Ust ekstremite cerrahilerindeki etkinlik ve givenligini
arastirmayi ayrica kemik ve yumusak doku operasyonla-
rinda karsilastirmali olarak klinik ve fonksiyonel sonuglarini
degerlendirmeyi amacladik.

Materyal ve Metod

Etik kurulu onayinin (tarih: 26.04.2021, HRU/21.09.24) ar-
dindan, 2021-2023 vyillari arasinda klinigimizde WALANT
teknigi kullanilarak Ust ekstremite patolojisi nedeniyle ame-
liyat geciren hastalar calismaya dahil edildi. 15 yasin altin-
dakiler, ciddi kalp sorunlari olanlar, periferik vaskiiler hasta-
lig1 olanlar ve lidokaine asiri duyarli hastalar, ek anestezi
yontemi ihtiyaci, tedaviye uyumsuzluk, WALANT ile ilgisi ol-
mayan komplikasyon gelisen hastalar calismadan dislandi.
Dislama kriterleri uygulandiktan sonra, ¢alismaya 39 hasta
dahil edildi. Hastalar iki gruba ayrildi: Ust ekstremite yumu-
sak doku ameliyati gecirenler A grubu, kemik doku ameliyat-
lariise B grubu olarak tanimlandi. Gruplar arasi demografik
veri dagilimi Tablo 1'de sunulmaktadir.

Calismada, hastayla ve cerrahiyle ilgili parametreler deger-
lendirildi. Bunlar icinde postoperatif agri baslangic zamani,
agri siddeti, cerrahi sirasinda kanama miktari, ek sollsyon
ihtiyaci, koter kullanimi, anestezi yénteminden hasta mem-
nuniyeti, komplikasyon varligi ve hastalarin bu yontemi éne-
rip 6nermeyecegi degerlendirdi. Ameliyat sonrasi donemde,
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hastalardan uygulanan anestezi isleminden memnuniyet
dizeylerini 0 (hic memnun olmadim) ile 10 (cok memnu-
num) arasinda puanlamalariistendi. Bu puanlara gére mem-
nuniyet su sekilde gruplandi: cok yiksek (>7), ylksek (6 veya
7), orta (4 veya 5) ve distk (<4) (6). Memnuniyet puani <4
olan hastalar WALANT uygulamasindan memnun degil sek-
linde yorumlandi. Cerrahin kanamay degerlendirmesi; ka-
nama yok (1), az kanama (2), kanama var ancak cerrahi en-
gel olusturmuyor (3) ve kanli alan (4) seklinde degisiyordu
(8). Ameliyat sirasinda agr seviyelerini degerlendirmek icin
Visual Analog Skala (VAS) kullanildi.

Tablo 1. Cerrahi Gruplarin Demografik Verileri

Grup A (n=22) Grup B (n=17) P

Ortalamaz+SS OrtalamazSS
Yas (yil) 34.63+9.30 30.64+13.18 0.103
Cinsiyet
(kadin/erkek) 9/13 7/10 0.291
Taraf

14/8 10/7 0.641

(sag/sol) / /
Cerrahi Yumusak Doku Kemik

SS: Standard Sapma

WALANT Tekniginin Uygulanmasi

Ust ekstremite cerrahisinde kullanilan WALANT 50cc'lik ¢6-
zeltisi; %2 lidokain (25cc), 1:100.000 epinefrin (1cc), %84 bi-
karbonat (5cc) ve izotonik ¢ozelti (0.9% NaCl-19cc) ile elde
edildi. Cozelti icindeki epinefrin ve lidokain miktarlari daha
once yapilan ¢alismalarla glivenli bulunan miktarlarda uygu-
landi (9-11). Cerrahi alan cerrahi kalem kullanilarak belir-
lendi ve enjeksiyon noktalari 1 cm araliklarla isaretlendi (Se-
kil 1a). igne derinin altina dikey olarak yerlestirilerek her be-
lirlenen noktaya 1-2cc WALANT cozeltisi enjekte edilerek
uygulandi (Sekil 1b). Eger cerrahi islem kemik dokuyu iceri-
yorsa, ayni noktalardan periyost hedeflendi ve daha sonra
enjeksiyona periost altina dogru devam edildi. igne hareket
halindeyken lokal anestezi alani icinde kalmasi 6nemlidir
(blow slow before you go). Sefazolin 1 gram verildikten
sonra ¢ozeltinin etki gostermesi icin 30 dakika bekleyerek
agri kontroll yapildi. Ardindan cerrahi miidahaleye gecildi
(12-14).

Istatistiksel yontem

Veri analizleri, IBM SPSS Inc. tarafindan Chicago, IL, ABD'de
bulunan SPSS 23.0 paket programi kullanilarak gerceklesti-
rildi. Surekli degiskenler ortalama * standart sapma olarak
belirtildi. Kategorik degiskenler sayisal olarak temsil edildi
(n). Mann Whitney U testi, eslestirilmis gruplari karsilastir-
mak icin kullanildi. Kategorik degiskenleri karsilastirmak icin
Pearson Ki-kare testi kullanildi. Analizde %95 gliven araligi
(C1) kullanildi. Anlamhilk duzeyi p < 0.05 istatistiksel olarak
anlamli olarak kabul edildi.
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Sekil 1. WALANT teknigi uygulanarak el bileginden gangliyon kisti eksizyonu
a) Cerrahi alanin kalem ile isaretlenmesi; b) WALANT sollsyonunun isaretli bélgeye uygulanmasi; ¢) WALANT uygulamasi sonrasi
cerrahi prosediiriin yapilmasi; d) Cerrahi prosediiriin tamamlanmasi

Bulgular .
Calismada, A grubunda 22 hasta (9 kadin, 13 erkek) ve B iki gruptaki ameliyatlar turnike kullanilmadan yapildi. Iki

grubunda 17 hasta (7 kadin, 10 erkek) bulunmaktaydi. Or- grup arasinda, cerrahin degerlendirmesine dayali olarak
talama yas gruplarna ggjre srasiyla  34.639.30 ve intraoperatif kanama acisindan anlamli fark bulunmadi

30.64+13.18 yildi. Yas (p:0.103), cinsiyet (p:0.291) ve taraf (P:0-805). Grup A'da 1 hastaya, grup B'de ise 2 hastaya ek
(p:0.641) acisindan gruplar arasinda istatistiksel olarak an- soltisyon ihtiyaci olustu (p:0.062). Cerrahiler sirasinda Grup

lamli farkhliklar bulunmamaktaydi. Her iki grupta gercekles- A'da 6 hastada ve Grup B'de 5 hastada koter kullanildi (p:
tirilen cerrahi islemler Tablo 2'de sunulmustur. Her
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0.290) (Tablo 3). Gruplar arasinda postoperatif agri baslan-
gi¢ zamani (p:0.632) ve VAS skorlari (p:0.087) agisindan an-
lamli farklilik bulunmadi. Grup A'daki tiim hastalar ve Grup
B'deki bir hasta disinda tiim hastalar anestezi ydonteminden
memnun olduklarini bildirdiler (p:0.792). Ek sollsyon ihti-
yaci duyan bir hasta disinda, tiim hastalar yontemi tavsiye

Ust Ekstremite Cerrahisinde WALANT Yéntemi

edebileceklerini bildirdiler. Grup A'da, iki hasta cerrahi
alanda uyusmadan yakinirken iki hasta WALANT bélgesinde
sertlikten sikayetci oldu. Grup B'de, iki hastada devam eden
agri ve hassasiyet tespit edildi. Cekinilen komplikasyon ola-
rak cilt nekrozu hicbir hastada gelismedi. Komplikasyonlar

ve cerrahi endikasyonlar da Tablo 2'de gosterilmektedir.

Tablo 2. Cerrahi Gruplara gore operasyon sekli ve komplikasyonlar

No | Grup A (Yumusak doku, n=22) Grup B (Kemik, n=17)
Taraf Cerrahi Komplikasyon | Taraf Cerrahi Komplikasyon
1 £l FDP yara- Sertlik Dirsek Opere lateral kondil kirigi/ plak ve vida
lanma/onarim cikarma
) Omuz YunTIU§ak Fjoku ti- El 5. parmaktan osteokondroma eksiz-
mor eksizyonu yonu
3 £l Karpal Tiinel l 1.Metakarp kinigi/kapal rediksiyon ve Devam eden agri
gevsetme K teli ile tespit ve hassasiyet
El Gangliyon kist . Zuggurtung yontemiyle opere olekra-
4 - . Dirsek .
bilegi eksizyonu non kirgi/implant ¢ikarma
5 El Gangliyon kist £l 5.proksimal falanks kirngi/kapali rediik-
bilegi eksizyonu siyon ve K teli ile tespit
El Gangliyon kist Plak ve vida ile opere klavikula ki-
6 O . Omuz .
bilegi eksizyonu rigi/implant gikarma
7 £l Karpal Tiinel Dirsek Zuggurtung y?n.temlyle opere olekra-
gevsetme non kirgi/implant ¢ikarma
El Gangliyon kist Plak ve vida ile opere klavikula ki-
8 O . Omuz .
bilegi eksizyonu rigi/implant gikarma
9 El 4. tetik parmak Sertlik El 5.proksm:na| falanks k!r.lgl/kap?“ redik-
siyon ve K teli ile tespit
10 £l 4. tetik parmak Snkol Distal radiustan osteokondroma eksiz-
yonu
1 £l Karpal Tiinel Dirsek Zuggurtung yonteml\{l(.e olekranon kirgi
gevsetme tespiti
12 .El,. Gangl.lyon kist Snkol Plak ve vida ile opere distal radius/imp-
bilegi eksizyonu lant ¢ikarma
13 El Karpal Tiinel El 1.Metakarp kingi/kapali rediksiyon ve Devam eden agri
gevsetme K teliile tespit ve hassasiyet
4. parmak Du- . 3. proksimal falankstan osteokondroma
14 El puytren kontrak- | Uyusma ol .
- . eksizyonu
tlird cerrahisi
> parmak Du- Plak ve vida ile opere distal radius/imp-
15 El puytren kontrak- Onkol P P
- . lant ¢tkarma
tlird cerrahisi
16 .El,. Gangl.lyon kist Dirsek Plak ve V|da.1 ile opere distal hume-
bilegi eksizyonu rus/implant ¢ikarma
Karpal Tiinel ikinci ve tiglincli metakarp kingi/kapali
17 El El L L .
gevsetme rediiksiyon ve K teli ile tespit
18 El 1. tetik parmak Uyusma
19 £l Karpal Tiinel
gevsetme
20 £l Karpal Tiinel
gevsetme
Proksimal hume-
2 omuz rus Uzerinde y.l.,l-
musak doku ti-
mor eksizyonu
Skapula tzerinde
22 Sirt yumusak doku ti-
mor eksizyonu

FDP: Flexor Digitorum Profundus
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Tablo 3. WALANT teknigiyle opere edilen gruplarin operasyon sirasinda ve sonrasi parametrelerin karsilastirmasi

Grup A (n=22) Grup B (n=17) p degeri
OrtalamatSS OrtalamatSS
Postoperatif agri baslangici (dak) 149,73453,47 154,09+60,57 0,632
VAS agri skoru 0,27+0,45 0,82+1,47 0,087
Intraoperatif kanama 1,03+0,96 1,18+1,16 0,805
Ek sollsyon ihtiyaci (+/-) 1/21 2/15 0,062
Koter kullanimi (+/-) 6/16 5/12 0,290
Anestezi metodundan memnuniyet (memnun degil 22/0 16/1 0,792
< 4/10)
Hasta onerisi (+/-) 22/0 16/1 0,268
Komplikasyonlar (+/-) 4/18 2/15 0,598
Turnike kullanimi (+/-) yok yok

SS: Standard Sapma

Tartisma

Bu calismada, WALANT teknigi, Ust ekstremite yumusak
doku ve kemik cerrahilerinde turnike ihtiyaci olmadan disik
kanama orani ile yiiksek hasta memnuniyeti géstermektedir.
Ayrica, erken postoperatif donemde etkili olmaya devam
ederek hasta konforunu artirmaktadir.

Yontemin kolay uygulanabilir olmasi nedeniyle, son yillarda
cesitli Gst ekstremite ameliyatlarinda kullanimi artmaktadir.
Literatirde WALANT tekniginin Ust ekstremite yumusak
doku cerrahilerinde kullanimina yonelik bircok basarili so-
nuglar bildirilmistir (15-17). Olumlu sonuglar teknigin kemik
doku cerrahilerinde de kullanimina cesaret vermis ve yapilan
cahismalarda basarili sonuglar ve dislik komplikasyon oran-
lari bildirilmistir (5,18,19). Teknigin alt ekstremite yumusak
doku ve kemik cerrahilerinde kullanimiyla ilgili calismalar si-
nirh olsa da sonuglar umut vericidir (3,20-22). Ancak yine de
epinefrinin ekstremitede nekroza neden olabilecegi endisesi
teknigin el cerrahisinde kullanimini sinirlamaktadir. Konuyla
ilgili yayinlanmis iki genis seride komplikasyon oranlarinin
kabul edilebilir diizeylerde oldugu raporlanmaktadir (9,10).
WALANT yontemi, hizli ve basit uygulamasi, yiksek hasta
memnuniyeti ve saglik maliyetlerinde azalma nedeniyle de-
gerli bir ydontem olarak kabul edilir.(17)

Genel anestezi agisindan yiksek risk grubundaki hastalarda
olumlu cerrahi basari elde edildigi bildirilmistir (19). Kemik
cerrahisinde rejyonel anesteziyle karsilastirildiginda operas-
yon sonrasi daha kabul edilebilir agri diizeyleri tespit edilmis
ve bu nedenle hastanede kalim siresi kisalmistir (18). Tur-
nike kullanimina bagli operasyon sonrasi gorilen agri ve pa-
ralizi gibi komplikasyonlarin gérilmemesi ve iyi cerrahi so-
nuclar nedeniyle alternatif bir metod olarak bildirilmistir (5).
Karpal tiinel sendromu cerrahisi ve tendon onarimi gibi yu-
musak doku operasyonlarinda da teknigin etkili ve glvenilir
oldugu raporlanmaktadir (15,16).

Bizim ¢alismamizda hem yumusak doku hem de kemik ope-
rasyonlarinda uyguladigimiz teknigin cerrahi basarisinin
olumlu oldugunu gordik. Dusik komplikasyon hizi nede-
niyle glivenilir olarak uygulandi. Hastalarin agri diizeylerinin
kabul edilebilir olmasi nedeniyle ayni glin veya bir giinliik ya-
tisi takiben taburcu edildi.

Calisma baslangicinda COVID19 pandemisi nedeniyle hasta-
neye hasta kabull ve elektif cerrahiler ileri derece sinirlan-
dirilmisti. Yontemle ilgili basarili sonuglar nedeniyle, 6zellikle
anestezi agisindan riskli hastalarda ve uzak bolgelerden ge-
lenlerde ve nispeten kisa sireli cerrahilerde, kisa anestezi
sureciyle opere edebildigimiz i¢in ¢alisma konusunda bize
cesaret ve firsat verdi. Literatiirle uyumlu olacak sekilde kli-
nigimizde; teknigin uygun sekilde yapildiginda etkili ve gi-
venli oldugunu gozlemledik.

Turnike kullanilmadan yeterli hemostaz kontroll saglandi.
Her iki grup icin yapilan operasyonlarda kanama kontroli
icin koter kullanimi yeterli oldu. Operasyon sirasinda ve son-
rasinda agri kontroli yeterli diizeyde yapilabildi. Operasyon
sirasinda hasta uyanik oldugu icin agri kontrolU hasta iletisi-
miyle saglandi ve U¢ hastada ek soltisyon ihtiyaci oldu. Ope-
rasyon sonrasinda ise agr baslangici yaklasik Ui¢ saat son-
raydi ve analjezik ile kontrol altina alindi. Hem yumusak
doku hem de kemik grubu hastalarda agr skorlari ve hasta
memnuniyetleri benzer sekildeydi.

Cerrahi sirasinda agrisiz devam edebilmek igin ek sollisyon
ihtiyaci olabilmektedir. Ozellikle kemik operasyonlari yapi-
lan hastalarla ilgili calismalarda ek soliisyon ihtiyaci bildiril-
mistir (21,22). Bizim ¢alismamizda da benzer sekilde ek so-
lisyon kullandigimiz {i¢ hasta oldu. Tendon onarimi yapilan
bir hastada ve metakarp kirigi nedeniyle rediiksiyon ve tespit
sirasinda siirecin uzamasi ve hastanin agri tariflemesi nede-
niyle ek soltisyon kullanildi. Agri ortadan kalktig igin operas-
yonlar basarili sekilde sonlandirildi.

WALANT teknigiyle iliskili komplikasyonlar sanilanin aksine
olduk¢a nadir olarak bildirilmistir. Yizeyel enfeksiyon,
uyusma ve uygulama bolgesinde sertlik, devam eden agri ve
hassasiyet ve cilt nekrozu gibi komplikasyonlar gelisebilir.
Cogunlugu kontrol altina alinabilen ve gegici komplikasyon-
lardir. Tamami kemik operasyonlarinin incelendigi bir ¢alis-
mada sadece iki ylzeyel enfeksiyon bildirilmistir (6). Kemik
ve yumusak doku operasyonlarinin yapildigi bazi ¢alisma-
larda yontemle iliskili komplikasyon bildirilmemistir (21,22).
Konuyla ilgili yapilmis 3110 hastalik gok merkezli bir galis-
mada ve genis kapsamli bir taramada cilt nekrozu ve infark-
siyon gelisiminin nadir ve kontrol edilebilir durumlar oldugu
bildirilmistir (9,10). Bizim ¢alismamizda kemik operasyonu
yapilan iki hastada operasyon sonrasi agri ve hassasiyetin
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devam ettigini, yumusak doku operasyonu yapilan iki has-
tada uyusma hissinin baska iki hasta da WALANT uygulanan
bolgede sertlik tespit ettik. Bir gin hasta takibi sonrasi tim
hastalarin sikayetlerinin azaldigini veya kayboldugunu gor-
duk.

Calismamizin limitasyonlari bulunmaktadir. Oncelikle ca-
lisma gruplarinda yapilan ameliyatlar tam olarak homojen
olmamuistir. Vakalarin bir kismi implant ¢cikarma operasyon-
lari kalan kismi ise hastalarin ilk operasyonlaridir. Ancak ¢a-
lismamizda cerrahi tlrd veya sekli incelenmemektedir.
Anestezi sekli ve etkinligini degerlendirmekteyiz. Her ne ka-
dar operasyonlar farkh cerrahlar tarafindan yapildiysa da ka-
nama miktari ve diger degiskenler ¢alisma yiriticisi tara-
findan degerlendirilmistir. Son olarak operasyon siresinin
agri ve kanama miktari Gzerine olan etkisini degerlendirme-
dik. Hastalar 6zellikle dahil edilirken operasyonlarin nispe-
ten kisa ve kompleks olmamasi konusunda dikkatli davran-
dik. Ancak yine de kabul edilecektir ki ayni cerrahiler icgin
dahi olsa suireg¢ hakkinda kesin konusmak mimkiin degildir.

Sonug

Sonug olarak WALANT yontemi 6zellikle secilmis ve gbérece
kisa vakalarda etkili ve glivenlidir. Turnike kullanmadan lokal
anestezi, minimal kanama ile cerrahi miidahale icin etkili bir
secenektir ve hem cerrah hem de hasta icin konfor saglar.
Bu, hastane kalis siresini azaltmaya yardimci olur ve uzun
anestezi slirecinden ve olasi komplikasyonlardan korur. Po-
tansiyel komplikasyonlari 6nlemek icin teknigi dogru bir se-
kilde uygulamak cok 6nemlidir.

Etik onam: Calisma yerel etik kurul onayr almistir (tarih:
26.04.2021, HRU/21.09.24). Tim katilmcilar ¢alisma prosediirii
hakkinda bilgilendirilmis ve yazil onamlari alinmistir. Calisma, 1964
Diinya Tabipler Birligi Helsinki Bildirgesi'nin etik standartlarina uy-
gun olarak yiiriitiilmistdir.
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0Oz

Amag: Bu ¢alismanin amaci, endometrium kanserinde servikal tutulumun preoperatif degerlendirilmesinde
LEEP(Loop Electrosurgical Excision Procedure) isleminin etkinliginin saptanmasi ve yapilacak olan cerrahi
prosedirin planlanmasina katkisini degerlendirmektir.

Materyal ve metod: Prospektif olarak incelenen ve histopatolojik sonuglari endometrial kanserle uyumlu gelen
75 hasta endoservikal kiirejaj ve LEEP yapilmak tzere iki guruba ayrildi. tiim hastalara basit histerektomi/radi-
kal histerktomi ve pelvik, paraaortik lenf nodu 6rnekleme, omentektomi, sitoloji alimini igeren cerrahi evre-
leme prosediirii uygulandi. Evreleme FIGO 2009 cerrahi evreleme sistemine gore yapildi. Hastalarin preopera-
tif uygulanan ECC ve LEEP prosediirlerinden elde edilen histopatolojik bulgular, operasyon patolojileriyle kar-
silastinilarak, servikal tutulumu belirlemedeki dogruluk oranlari, sensitivite ve spesivitelerinin belirlenmesi
amaglandi.

Bulgular: Endoservikal kiretaj 6rneklerinin patoloji sonuglariyla operasyon patolojileri karsilastirildiginda ista-
tiksel olarak anlamli oldugu, fakat dogruluk oraninin 58.7% oldugu belirlendi. Loop Electrosurgical Excision
procedure uygulanan Hastalardan alinan 6rnekler ameliyat patolojileriyle karsilastirildiginda istatiksel olarak
anlamli oldugu saptandi ve dogruluk oraninin %93.5 oldugu goérildi(p=0.037).

Sonug: LEEP islemi ile servikal tutulumu belirleme, siklikla uygulanmakta olan endoservikal kiiretaja spesivite,
pozitif prediktivite ve dogruluk orani agisindan tsttindr.

Anahtar Kelimeler: Endometrial kanser, Endoservikal kiireaj, LEEP

Abstract

Background: The aim of this study is to determine the effectiveness of the LEEP (Loop Electrosurgical Excision
Procedure) procedure in the preoperative evaluation of cervical involvement in endometrial cancer and to
evaluate its contribution to the planning of the surgical procedure.

Materials and Methods: 75 patients who were examined prospectively and whose histopathological results
were compatible with endometrial cancer were divided into two groups to undergo endocervical curettage
and LEEP. All patients underwent simple hysterectomy/radical hysterectomy and a surgical staging procedure
including pelvic, para-aortic lymph node sampling, omentectomy, and cytology collection. Staging was done
according to the FIGO 2009 surgical staging system. The aim was to determine the accuracy rates, sensitivity
and specificity in determining cervical involvement by comparing the histopathological findings obtained from
the preoperative ECC (Endecervical Curettage) and LEEP procedures of the patients with the operation patho-
logies.

Results: When the pathology results of endocervical curettage samples were compared with the operation
pathologies, it was determined that it was statistically significant, but the accuracy rate was 58.7%. When the
samples taken from the patients who underwent the LoopElectrosurgicalExcision procedure were compared
with the surgical pathologies, it was found to be statistically significant and the accuracy rate was found to be
93.5% (p = 0.037).

Conclusions: Determining cervical involvement with the LEEP procedure is superior to the frequently applied
endocervical curettage in terms of specificity, positive predictivity and accuracy.

Key Words: Endometrial cancer, Endocervical curation, LEEP
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Giris

Endometrium kanseri, en sik karsilasilan jinekolojik malig-
nite olarak bildirilmistir (1). Endometrium kanseri genellikle
postmenopozal kadinlarda ortalama 60'li yaslarin basla-
rinda gorilir. Hastalarin %70’ini postmenopozal kadinlar
olusturmaktadir; ancak, %25’i premenopozal, hatta %5’i 40
yas oncesindedir (2). Epidemiyolojik ve prognozdaki farkli-
liklara dayanarak endometrium kanseri, Tip 1 ve Tip 2 ola-
rak iki gruba ayrilmaktadir. Hastalarin % 80’i Tip 1 endomet-
rium kanseri kapsamindadir.Bu hastalar tani esnasinda ute-
rus korpusuna sinirli, iyi veya orta derecede diferansiyasyon
gosteren endometrioid adenokarsinomlardir. Tip 2 endo-
metrium kanseri grubunda yiksek grade’li karsinomlar
(clearcell ve serdzkarsinom gibi) bulunur, bu grup tim en-
dometrium kanseri olgularinin  %15-20'lik kismini olustu-
rurlar. ikinci grubun prognozu daha kétii oldugundan, taniyi
koyan patologun hastanin tedavisinin planlanmasi agisin-
dan 6nemi daha da artmaktadir. Son 20 yildir, prognostik
onemlerini ortaya koymak icin histolojik tip, histolojik
grade, cerrahi-patolojik evreleme, myometrial invazyonun
derinligi, vaskilerinvazyon ve servikal tutulumu iceren cer-
rahi ve patolojik parametreler (izerinde ¢alismalar yapilmis-
tir (3-6).

Prognostik faktorlerden biri olan servikal tutulum, ilk defa
1941’de Heyman tarafindan tanimlanmistir ve tiim endo-
metrial kanserli hastalarin %10-15’ini olusturmaktadir. En-
dometrial karsinomanin servikal yayihmi pelvik lenf nodu
metastaz riskini arttirmaktadir (7, 8). Dolayisiyla 5 yillik sag-
kahm oranlarini disirdigiinden servikal tutulum saptanan
vakalarda genisletilmis bir cerrahi prosedir uygulanmasi
Onerilmektedir (7, 9, 10). Servikal tutulumun degerlendiril-
mesinde bugiine kadar endoservikal kiiretaj, gériintileme
teknikleri (MR,USG,CT) gibi ¢esitli yontemlerden yararlanil-
mistir.

Bu prospektif calismada Endometrium kanserli hastalarda
servikal kanal tutulumunu degerlendirmede Endoservikal
kiretaj (ECC) ile Loop Electrosurgical Excision Proceure
(LEEP)’ni karsilastirmayi amagladik.

Materyal ve Metod

Bu prospektif kohort ¢alisma 2009-2011 tarihleri arasinda
ileri tetkik ve tedavi merkezi olan Hastanemize gesitli ne-
denlerle bagvuran ve yapilan endometrial 6rnekleme histo
patolojik sonuclari endometrium kanseri (endometrioid
veya nonendometrioid) ile uyumlu gelen 75 hasta calis-
maya dabhil edildi. Bu hastalar Preoperati fendoservikal tu-
tulumun degerlendirilmesi amaciyla ECC ve LEEP yapilan
hastalar olmak Gzere iki gruba ayrildi. Gruplar rastgele olus-
turuldu. 29 hastaya ECC, 46 hastaya LEEP islemi uygulandi.
Bu hastalar endoservikal tutulumun degerlendirilmesi ama-
clyla ECC (Endoservikal kiiretaj) ve LEEP (Loop Electrosurgi-
cal Excision Proceure) uygulanmak tzere iki gruba ayrildi.

Endometrium Kanserinde Fraksiyonel kiiretaj ve LEEP'in EtkinliGinin

TUm hastalara LEEP ve ECC prosedurleri sonrasi 2-4 hafta
sonra endometrium kanserine yonelik cerrahi tedaviler ola-
rak Laparatomik cerrahiile Tip 1 ve Tip 2 Histerektomi ve
pelvik + paraaortik lenf nodu érneklemesi, omentektomi ve
sitoloji alimini iceren cerrahi evreleme prosedirid uygu-
landi. Evreleme FIGO 2009 cerrahi evreleme sistemine gore
yapildi. Elde edilen preoperatif histopatolojik sonuglarla
postoperatif histopatolojik sonuglar karsilastirildi. ECC ve
LEEP’in servikal kanal tutulumunu belirlemedeki dogruluk
oranlari, sensitivite ve spesiviteleri hesaplandi.

Istatistiksel analiz

Verilerin analizinde Statistical Package for the Social Scien-
ces (SPSS) 19 programindan yararlanilmistir. Kantitatif veri-
lerin analizi icin normal dagilima uygunlugu Kolmogrov Si-
mirnov testi ve homojenligi Levene testi ile incelenmis
olup; normal dagilim ve homojen varyanslara sahip degis-
kenlerin analizinde parametrik yontemler, normal dagihm
ve homojen varyansa sahip olmayan degiskenlerin anali-
zinde nonparametric yontemler kullanilmistir. Parametric
yontemlerden, bagimsiz gruplarin gruplar arasi karsilastiril-
masinda Independent t testi kullaniimistir. Nonparametric
yontemlerdem, bagimsiz gruplarin gruplar arasi karsilastiril-
masinda Mann-Whitney u testi kullaniimistir. Hastalara uy-
gulanan medical testlerin sensitivity(duyarhlik), speci-
fity(6zguillik), Pozitif Tanimlama Orani (Pozitif Kestirim, Po-
sitive Predictivity), Negatif Tanimlama Orani, (Negatif Kes-
tirim, Negative Predictivity) ve Dogruluk Orani (Tani Degeri,
Diagnostic value, Accuracy) incelenip tablo seklinde ifade
edilmistir. Kategorik verilerin karsilastirlmasinda ise Pear-
son Chi-square, Chi-square, Continuity Correction, Fishere
xact ve One Sample Kolmogorov Smirnov (uniform) testleri
kullanilmistir. Kategorik veriler (n) ve (%) ile ifade edilmis-
tir.Veriler %95 giiven diizeyinde incelenmis olup p degeri
0,05 ten bliylikse anlamsiz 0,05 ten kiglik ise anlamh kabul
edilmistir.

Bulgular

Calismaya dahil edilen hasta grubunun yas dagihmi 34-76
arasinda olup, yas ortalamasi 56.9919.41 (ortalamazSS)
olarak saptandi. Hastalarin %74.7'sinin postmenopozal,
%25.3’lintin premenopozal ddnemde oldugu goruldi. Has-
talarin en sik basvuru sikayeti postmenopozal kanama ola-
rak belirlendi.Hastalar viicut kitle indeksine gore degerlen-
dirildiginde %56 hastada obezite (BMI > 30 kg/m 2) sap-
tandi.Hastalar ek hastaliklar agisindan incelendiginde
%21.3’'linde diabetus mellitus, %34.7’sinde hipertansiyon
ve %5.3'linde (4 olguda) meme kanseri 6ykiisi oldugu go-
rilmastar.
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Tablo 1. Demeografik Ve Klinik Ozellikler

Endometrium Kanserinde Fraksiyonel kiiretaj ve LEEP'in EtkinliGinin

Yas n %
40 Yasin Alinda 2 2,7
40-50 Yas 15 20,0
50-60 Yas 28 37,3
60-70 Yas 21 28,0
70 Yas Ustu 9 12,0
Total 75 100,0
Menopoz

Menopozda 56 74,7
Menopozda Degil 19 25,3
Total 75 100,0
Sikayet

Postmenopozal Kanama 54 72,0
Menometroraji 19 25,3
Diger 2 2,7
Total 75 100,0
Obezite

Bmi>30 42 56,0
Bmi<30 33 44,0
Total 75 100,0
Diyabet

Var 16 21,3
Yok 59 78,7
Total 75 100,0
Hipertansiyon

Var 26 34,7
Yok 49 65,3
Total 75 100,0
Operasyon

Tip 1 Histerektomi 62 82,7
Tip 2 Histerektomi 13 17,3
Total 75 100,0
Evre

IA 33 44,0
IB 28 37,3

I 7 9,3

[l 1 1,3
A 1 1,3
B 1 1,3
l"nc 2 2,7
IVB 2 2,6
Total 75 100,0
Operasyon Patoloji

Servikal Tutulum VAR 10 133
Servikal Tutulum YOK 65 86,7
Total 75 100,0
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Hastalarin %82.7’sine (62 olguya) tip 1 histerektomi,
%17.3’line (13 olguya) tip 2 histerektomi uygulandi. Ope-
rasyon sireleri agisindan bakildiginda; tip 1 histerektomi
prosediri uygulanan hasta grubunda ortalamasinin
160.16+34.41 dakika oldugu, tip 2 histerektomi prosediri
uygulanan gruptaise ortalamasinin 189.23+29.21 dakika ol-
dugu saptandi. Olgulardan %5.3’linde (4 olguda) ameliyat
sonu spesmenlerde rezidii timo6r saptanmamistir.Olgularin
%5.3’Unde (4 olguda) pelvik lenf nodu metastaz,
%1.3’Unde (1 olguda) pelvik ve paraaortik lenf nodu metas-
tazi saptanmistir.

Olgular evrelerine gére degerlendirildiklerinde Evre 1A’da
33, EvreIB’de 28, Evre I’ de 7, Evre llIA’da 1, Evre |lIB’de 1,
Evre llIC'de 2, Evre IVB’de 2 olgu saptandi. Hastalarin ope-
rasyon patolojileri incelendiginde evre géz 6niine alinmak-
sizin tim hastalarin %13.3’lUnde (10 olguda) servikal tutu-
lum saptanmistir.

Hastalarin demografif ve klinik 6zellikleri Tablo 1'de 6zet-
lenmistir.

Hastalara timiine preoperatif donemde servikal tutulumu
degerlendirmek amaciyla uygulanan endoservikal kiiretaj
orneklerinin patoloji sonuglariyla; operasyon patolojileri
karsilastirildiginda istatiksel olarak anlaml oldugu, fakat
dogruluk oraninin 58.7% oldugu belirlendi. Hastalardan 46
olguya ise, endoservikal kanal tutulumunu belirlemek ama-
clyla LEEP islemi uygulandi. Hastalardan alinan 6rnekler
ameliyat patolojileriyle karsilastirildiginda istatiksel olarak
anlamli oldugu saptandi ve dogruluk oraninin %93.5 oldugu
gorildu. (p=0.037)

Tartisma

Endometrium kanserinde servikal tutulumun olmasi; pelvik
ve paraaortik lenf nodu metastaz riskinin artmasi, myomet-
rial invazyonun derinligi, dzellikle parametrial tutulum igin
onemli bir belirte¢ olan lenfovaskiler alan invazyon riskini
artmasi ile iliskili oldugundan, preoperatif belirlenmesi ya-
pilacak cerrahinin 6nceden planlanabilmesine olanak sagla-
maktadir.

Endometrium kanserinde servikal tutulumu belirlemede
cesitli preoperatif diagnostik metodlar kullanilmistir. Bunlar
arasinda; endoservikal kiiretaj, transvajinal ultrasonografi,
bilgisayarh tomografi, histereskopi, manyetik rezonans go-
riintileme ve intraoperatif makroskobik degerlendirme ye-
ralmaktadir. Bunlarda endoservikal kiretaj %40-50’lere va-
ran yanhs pozitiflik ve dislik dogruluk oranina sahip oldugu
bildirilmistir (10). intraoperatif makroskobik degerlendirme
ise; Yuyan Mao ve arkadaslarinin 424 endometrium kanser
olgusu ile yaptiklari bir calismada; servikal tutulumu belirle-
mede sensitivitesinin  %32.6, spesivitesinin  %99.0 olmasi
nedeniyle endometrium kanseri icin servikal tutulumu de-
gerlendirmede ideal bir yontem olmadigini bildirmislerdir
(11). Birgok galismada MR goriintiileme, %72 sensivite ve
%93.2 spesivite ile preoperatif servikal tutulumun deger-
lendirilmesinde ideal bir modalite olarak bildirilmistir (12-

Endometrium Kanserinde Fraksiyonel kiiretaj ve LEEP'in EtkinliGinin

16). Fakat ozellikle gelismekte olan (lkeler distnildi-
glinde, MR gorintileme maliyet etkin ve uygun bir yéntem
gibi gozikmemektedir. Fakat en iyi protokoliin ne oldugu
konusundaki tartismalar devam etmektedir.

Calismamizda, Tablo 2 de goraldugi gibi endoservikal kire-
tajin dogruluk degeri %58.7 olarak saptanirken, LEEP islemi-
nin dogruluk degeri %93.5 olarak saptanmistir. Bu nedenle;
LEEP islemi, daha genis ve derin doku 6rneklemesi saglar,
bu da servikal tutulumun daha dogru bir sekilde belirlenme-
sine olanak tanir. Endoservikal kiiretajda elde edilen 6rnek-
ler ylizeyel olabilir ve timoriin derin yerlesimli bolgelerini
kagirabilir.

Tablo 2. ECC VE LEEP sensivite ve spesifite degerleri

ECC LEEP

(n:29) (n:46)

Duyarhlik (Sensitivite) Orani 80% 77.8%
Ozgiilliik (Spesivite) Orani 55.4% 97.3%
Pozitif Tanimlama (Pozitif Prediktif) Orani 21.6% 87.5%
Negatif Tanimlama (Negatif Prediktif) Orani  94.7% 94.7%
Dogruluk Orani 58.7% 93.5%

Endometrium kanserlerinde dnemli prognostik faktorler-
den biri olan servikal tutulum, endometrium kanseri olgu-
larinin yaklasik %10 ila 15’inde gorilmektedir. Servikal tu-
tulumun 5 yillik sagkalim oranlarini diistrdtgi (17), pelvik
ve paraaortik lenf nodu metastaz, lenfovaskiiler alan invaz-
yon riskini arttirdigi ve myometrial invazyon ile iliskili ol-
dugu literatiirde bildirilmistir (18, 19).

Endometrial timorian endoservikal yayilimi; paraservikal
alanin lenfatik yapilardan zengin olmasi nedeniyle, pelvik
lenf nodu tutulum riskini arttirmaktadir (18, 19). TuranT. ve
arkadaslarinin 149 hastaya ait verilerin retrospektif anali-
ziyle yaptiklar bir ¢calismada; timoriin servikse yayildigi du-
rumda pelvik lenf nodu metastazinin %12.7'den %35.5’e,
paraaortiklenf nodu metastazinin ise %9.3’'ten %19.4’e
yikselmekte oldugunu belirlemislerdir(20). Mariani ve ar-
kadaslarinin intraoperatif patoloji konsultasyonu ile evre-
leme cerrahisi uyguladiklari 566 hasta ile yaptiklari bir ¢alis-
mada, servikalinvazyon varliginin paraaortik lenf noduna
hastaligin yayihminda belirleyici bir faktér oldugunu belirt-
mislerdir (21).

Morrow ve arkadaslari servikal tutulum, myometrial invaz-
yon, grade 3 timorler gibi yiksek risk faktorlerinin paraa-
ortik metastazlar ile olan ilgisini ortaya koymus ve bu grup
hastalar icin paraaortik lenf nodlarinin durumlarinin bilin-
mesinin ¢ok dnemli oldugunu vurgulamistir. Clnka, okkult
paraaortik hastaligin extended-field radyoterapi ile tedavi
edilebilecegini savunmugladir (19) . Bizim ¢alismamizda; 4
(% 5) hastada pelviklenf nodu metastazi gortldi. Bunlar-
dan 2 olguda operasyon patolojilerinde servikal tutulum
saptandi. Pelvik lenf nodu metastazi olmayan 71 olgudan
ise sadece 8 olguda servikal tutulum saptandi.Servikal tutu-
lum ile pelvik lenf nodu metastazi arasindaki iliski, literatir
ile uyumlu sekilde anlamli idi (p=0.027).
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Tablo 3. Operasyon patolojisi ile ECC ve LEEP oranlarinin karsilastiriimasi

Servikal tutulum(+)

Operasyon patolojisi p

Servikal tutulum (-)

Pozitif 1(%1,33) 9 (%12)

ECC p=0.037
Negatif 0 (%0) 19 (%25,33)
Pozitif 7 (%9,33) 1(%1,33)

LEEP P=0.000
Negatif 2 (%2,56) 36 (%48)

LEEP islemi ile servikal tutulumun pozitif olarak belirlen-
digi 8 hastadan ise, 2 olguda pelvik lenf nodu metastazi
saptanmistir fakat istatiksel olarak anlamli bulunmamis-
tir. Paraaortik lenf nodu tutumu ise 1 (%1.3) hastada sap-
tanmistir.Bu olgunun LEEP patoloji sonucu ve operasyon
patolojisinde servikal tutulum saptanmistir (Tablo 3).
Endometrium kanserinde 6nemli prognostik faktorlerden
biri olan myometrial invazyonun derinligi arttik¢a, servikal
tutulum riski artmaktadir (18). Lee TS ve arkadaslarinin
yaptigl 121 servikal tutulumu olan endometrium kanseri
olgusunun degerlendirildigi analizde; endometriuma si-
nirl hastaligi olan olgularin higbirinde servikal tutulum iz-
lenmezken, servikal stromal tutulumu olan hastalarin %
71’'inde derin myometrial invazyon saptanmistir ( p=
0.001). Sunulan bu galisma da literatir ile uyumlu olarak;
endometriuma sinirli hastaligi olan 10 olgudan sadece 1
olguda operasyon patolojisinde servikal tutulum saptanir-
ken, operasyon patolojisinde servikal tutulum olan 10 ol-
gudan 9unda derin myometrial invazyon saptanmistir.
LEEP patoloji sonuglarina bakilacak olursa; endometriuma
sinirli hastaligl olan 7 olgudan 1 tanesinde servikal tutu-
lum saptanirken, servikal tutulumu olan 8 olgudan 7’sinde
derin myometrial invazyon saptanmistir.

Endometrial timorin diferansiasyon derecesi azaldikc¢a
derin myometrial invazyon, servikal tutulum, lenf nodu
tutulumu, lokal niiks ve uzak metastaz riski artmaktadir
(19, 22). Sunulan bu ¢alismada da; operasyon patolojisi
histolojik grade 1 olarak bildirilen 34 hastadan sadece 1
(%2) olguda servikal tutulum saptanirken, histolojik
grade 2 olan 24 olgudan 2 (%8)’sinde, histolojik grade 3
olan 9 olgudan 5 (%55)’inde, nonendometrioid histolojili
8 olgudan 2 (%25)’sinde servikal tutulum saptanmistir
(p=0.001).

LEEP patoloji sonuglarina gore; operasyon patolojisi histo-
lojik grade 1 olan 18 olgunun 1(%5)’inde, histolojik grade
2 olan 14 olgudan 2 (%14)’sinde, histolojik grade 3 olan 8
olgunun 3 (%37)’Ginde, nonendometrioid histolojili 5 olgu-
nun  2(%40)'sinde servikal tutulum saptanmistir
(p=0.131).

Lenfovaskiiler alan invazyonunun yiksek niiks riski ve
kotu prognoz ile birlikte oldugu bildirilmektedir(23).Han-
son ve arkadaslarinin yaptiklari bir ¢calismada servikal tu-
tulumu olan hastalarda lenfovaskdler alan invazyonunun

belirgin olarak sik goruldugu bildirilmistir (%85.7) (24). Ca-
lismamizda; operasyon patolojisinde servikal tutulum
olan 10 hastanin 7’sinde lenfovaskiiler alan invazyonu iz-
lenirken(p=0.000), LEEP patolojisinde servikal tutulum
olan 8 hastanin 4’(inde lenfovaskiler alan invazyonu iz-
lenmistir (p=0.178).

Sonug

Galismamizda 10 hasta da servikal tutulum izlenmis olup
LEEP hastalarin 7 sinde operasyon patolojisi ile uyumlu
sonug verirken ECC grubunda yalnizca 1 kiside pozitif so-
nug vermistir. LEEP islemi ile Endometrium kanserlerinde
servikal tutulumu belirleme, siklikla uygulanmakta olan
ECC’ye spesivite, pozitif prediktivite ve dogruluk orani agI-
sindan Ustundr.
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Bebek Ruh Sagligi Poliklinigine ileri Degerlendirme Amaciyla Yénlendirilen

Hastalarin Degerlendirilmesi

Fatma COSKUN 15", Mustafa Kubilay KAYA !

INecmettin Erbakan Universitesi Tip Fakiiltesi Cocuk ve Ergen Psikiyatrisi Anabilim Dali, Konya, TURKIYE

0Oz

Amag: Beyin gelisimiyle ilgili yapilan galismalar yasamin ilk yillarinin yasamin diger tim zamanlarindan anlaml derecede
onemli oldugunu gostermektedir. Konusma, 6grenme ve sosyal iletisim becerilerini etkileyen nérogelisimsel bozukluklarin
ilk belirtileri bebeklik ve erken ¢ocukluk doneminde goriilmekte ve siklikla okul 6ncesi donemde tani konmaktadir. Yasamin
erken donemi, yasamin diger donemlerine gore dis gevreye oldukga bagimli olunan bir désnemdir. Bu donemdeki deneyim-
ler ve gelisen psikiyatrik bozukluklarin beyni sekillendirerek yasam boyu ruh saghgini, davranislari ve 6grenmeyi etkiledigi
belirtiimektedir. Kiigiik cocuklarin beyinleri cevresel strese karsi son derece esnek oldugu i¢in daha sonraki miidahalelere
gore, bu donemde yapilan midahalelerin daha etkili oldugu ve geri donusin ilk yillarda en yiiksek oldugu belirtiimektedir.
Bu ¢alismada, bebek ruh sagligi poliklinigine ileri, ayrintili degerlendirme icin yonlendirilen bebek ve kiiglik cocuklarin,
klinik, sosyodemografik ve giinlik ekran kullanim 6zelliklerinin geriye donik olarak degerlendirilmesi amaglanmistir.
Materyal ve metod: Calismamiza bebek ruh sagligi poliklinigine ayrintili degerlendirme amaciyla yonlendirilen 0-6 yas arasi
175 bebek ve kiigiik cocuk dahil edilmistir. Hastalarin sosyodemografik, klinik 6zellikleri ve DSM-5’e gore psikiyatrik bozuk-
luk tanilariniigeren klinik dosyalari geriye donik olarak degerlendirilmistir.

Bulgular: Degerlendirilen hastalarin %80’i (n=140) psikiyatrik bozukluk tanisi almistir. Hastalarin ortalama tani alma yasi
32,06 ay (S5=10,66) olarak bulunmustur. Hastalarin %49,7’si (n=87) Otizm Spektrum Bozuklugu (OSB), %12’si (n=21) Ente-
lektiiel Yeti Yitimi (EYY), %8,6's1 (n=15) iletisim Bozuklugu (iB), %5,1’i (n=9) EYY+OSB, %4,6's! (n=8) EYY+iB tanisi almis ve
hastalarin %5,1’inde (n=9) psikiyatrik bozukluk tanisi almasa da silik otizm belirtileri oldugu saptanmistir. Hastalarin orta-
lama glinlik ekran maruziyet surrelerinin 4,28 (SS=2,64) saat oldugu bulunmustur.

Sonug: Bebek ve kiguk ¢ocukluk donemi beyin gelisimi agisindan en temel ve en kritik ddnemdir. Bu dénemde gorilen
psikiyatrik bozukluklarin erken dénemde saptanmasi ve miidahale edilmesi hem bozukluklarin prognozu hem de beyin
gelisimini olumsuz etkileyebilecek risk faktorlerinin azaltilmasi igin gok 6nemlidir. Calismamizin bebek ve kiiglik gocuk ruh
saghgi alaninda yapilacak ¢alismalar ve miidahale yontemlerinin gelistirilmesi konusunda katki sunacagi distinilmektedir.

Anahtar Kelimeler: Bebek, Cocuk, Otizm spektrum bozuklugu, lletisim bozukluklari, Entelektiiel yeti yitimi
Abstract

Background: Studies on brain development show that the first years of life are significantly more important than all other
times of life. The first symptoms of neurodevelopmental disorders that affect speech, learning and social communication
skills are seen in infancy and early childhood and are often diagnosed in the preschool period.The early period of life is a
period in which there is a great deal of dependence on the external environment compared to other periods of life. It is
stated that the experiences and developing psychiatric disorders during this period shape the brain and affect lifelong
mental health, behavior, and learning. It is stated that since the brains of young children are extremely resilient to envi-
ronmental stress, interventions made during this period are more effective than later interventions, and the return is
highest in the early years. This study aimed to retrospectively evaluate the clinical, sociodemographic and daily screen
media use characteristics of infants and young children who were referred to the infant mental health clinic for further,
detailed evaluation.

Materials and Methods: Our study included 175 infants and young children between the ages of 0-6 who were referred
to the infant mental health clinic for detailed evaluation. Clinical files of the patients, including their sociodemographic
and clinical characteristics and psychiatric disorder diagnoses according to DSM-5, were evaluated retrospectively.
Results: 80% (n=140) of the evaluated patients were diagnosed with a psychiatric disorder. The average age of patients at
diagnosis was 32.06 months (SD = 10.66). 49.7% (n=87) of the patients had Autism Spectrum Disorder (ASD), 12% (n=21)
had Intellectual Disability (ID), 8.6% (n=15) had Communication Disorder (CD), %5.1 (n=9) of the patients were diagnosed
with ID+ASD, 4.6% (n=8) were diagnosed with ID+CD, and 5.1% (n=9) of the patients were found to have autistic trait even
though they were not diagnosed with a psychiatric disorder. The average daily screen exposure time of the patients was
found to be 4.28 (SD = 2.64) hours.

Conclusions: The period of infancy and early childhood is the most fundamental and critical period in terms of brain deve-
lopment. Early detection and intervention of psychiatric disorders seen in this period is very important for both the prog-
nosis of the disorders and the reduction of risk factors that may negatively affect brain development. It is thought that our
study will contribute to the development of studies and intervention methods in the field of infant and young child mental
health.

Key Words: Infant, Child, Autism spectrum disorder, Communication disorders, Intellectual disability
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Coskun ve Kaya

Giris

Bebek ruh (zihinsel) sagligi ya da “bebek beyin sagligl”, cocu-
gun dogumdan bes yasina kadar yakin ve giivenli yetiskin ve
akraniliskileri kurma, tim duygulari deneyimleme, yonetme
ve ifade etme, cevreyi kesfetme ve 6grenme kapasitesinin
aile, toplum ve kultir baglaminda gelismesi olarak tanimlan-
maktadir (1). Beyin gelisimi ile ilgili yapilan calismalar, yasa-
min ilk yillarinin nitelik ve nicelik agisindan yasamin diger za-
manlarindan farkli oldugunu gostermektedir (2). Erken de-
neyimler beyni sekillendirerek yasam boyu sagligi, davranisi
ve 0grenmeyi etkilemektedir (3). Bu donem gelisimsel agi-
dan bliylime ve gelisme i¢in dis cevreye en fazla bagli olunan
donemdir ve beyinleri cevresel strese karsi hald son derece
esnek olan ¢ok kiiclik cocuklar da dis strese daha biiyik ¢o-
cuklardan farkli tepkiler vermektedir (2). Daha sonraki mu-
dahaleler de etkili ve gerekli olmakla birlikte, miidahalelerin
geri donisu ilk yillarda en yiksek seviyededir (2). Yasamin
erken dénemlerindeki ruh saghigi sorunlari, bireyin gelecek-
teki ruh saghgi tizerinde 6nemli bir etkiye sahip oldugundan,
bu kritik donemde ruhsal bozukluklarin tespit edilmesi ve te-
davisine yonelik midahalelerin yapilmasi cok 6nemlidir (3).
Cesitli epidemiyolojik calismalarda, bebek ve kiguk ¢ocuk-
larda ruh sagligi bozukluklarinin yayginligi belirlenmistir. Er-
ken cocukluk donemindeki ruhsal bozukluklar ile ilgili top-
lum ve klinik 6rneklemde yapilmis arastirmalar taranarak ya-
pilmis bir gézden gecirme calismasinda 1-5 yas arasi ¢ocuk-
lar arasinda ruh saghgi bozukluklarinin %16-18 arasinda ol-
dugu ve bu cocuklarin yaklasik yarisinin ciddi sekilde etkilen-
digi belirtilmektedir (4). Bir dogum kohort calismasi, 12-18
aylik bebeklerin neredeyse %35'inin, gelisimsel gecikmeler
ve sorunlu davranislarin degerlendirilmesi amacli yapilan
testlerde yuksek puan aldigini ortaya koyarken (5), baska bir
calismada ise 18 aydan itibaren ¢ocuklarin %16-18'inin, bir
veya daha fazla ruhsal veya gelisimsel bozukluk tanisina y6-
nelik kriterleri karsiladigl saptanmistir (6). Bebek ve kiguk
cocukluk déneminde en sik saptanan ruhsal bozukluklarin
ise norogelisimsel bozukluklar bashgi altinda yer alan bozuk-
luklar oldugu belirtiimektedir (7).

Norogelisimsel bozukluklar; gelisim doneminde baslayan ve
islevsellikte bozulmaya neden olan, Entelektiel Yeti Yitimi
(EYY), iletisim Bozukluklari (iB), Otizm Spektrum Bozuklugu
(OSB), Dikkat Eksikligi Hiperaktivite Bozuklugu (DEHB), Ozgiil
Ogrenme bozuklugu ve Tik Bozukluklari gibi Nérogelisimsel
Motor Bozukluklar dahil olmak Gzere atipik beyin gelisimin-
den kaynaklanan bir grup taniyi icermektedir (8).Norogeli-
simsel bozukluklar ile ilgili kesin epidemiyolojik veriler eksik
olmakla birlikte, yakin tarihli bir arastirmada, nérogelisimsel
bozukluklar ile iliskili gelisimsel gecikmelerin 2009-2017 yil-
lari arasinda Amerika Birlesik Devletleri’nde 3-7 yas arasi ¢o-
cuklarda gorilme sikhiginin %16,2’den %17,8’e yikseldigi bil-
dirilmis ve noérogelisimsel bozukluklar pediatrik popiilas-
yonda en sik goriilen tanilardan biri haline gelmistir (7, 9).
Norogelisimsel bozukluklarda erken tani ve midahale, be-
yin gelisimi erken donemlerde ¢ok hizli oldugu ve midahale
programlarina daha iyi yanit alindigi i¢in gok 6nemlidir (10).

Bebek Ruh Sadligi Poliklinigi Hastalarinin incelenmesi

Norogelisimsel bozukluklarin erken dénemde baglamasi, po-
tansiyel olarak bunlarin erken tespit edilmesine ve noral
plastisitenin ¢ok iyi oldugu bir zaman araliginda miidahale-
nin baslatiimasina olanak tanimaktadir (10). Ancak noral
plastisitenin altinda yatan hizli gelisimsel degisiklikler erken
teshise engel olmaktadir (11). N6érogelisimsel bozukluklarda
belirtiler zamanla, gelisimsel sireg igerisinde ortaya ¢ik-
makta ve farkli klinik gériinimlerde kendini gosterebilmek-
tedir (11). Bu ylizden bebek ve kii¢lik gocuklarda rutin psiki-
yatrik degerlendirmelerin disinda, risk tasiyan olgularda ay-
rintili degerlendirme yapmak ¢ok dnemli gériinmektedir.

Bebek ve kiiglk cocuklarda 6zellikle nérogelisimsel bozuk-
lugu olanlarda beyin gelisimini olumsuz etkileyebilecek, m-
dahale programlarinin aksamasina neden olacak faktorleri
klinik degerlendirme asamasinda sorgulamak ¢ok 6nemlidir.
Ebeveyn ile cocugun etkilesiminin kalitesi, aile dinamikleri,
egitimsel destek programlarinin igerigi, ailenin tedaviye
uyumu, ¢ocuk Uzerinde stres yaratabilecek durumlarin 6gre-
nilmesi ve buna uygun midahalelerin yapilmasi gocugun kli-
nik gidisatini 6nemli oranda etkileyebilmektedir (12). Go-
risme esnasinda sorgulanmasi gereken faktérlerden birisi
de ekran maruziyeti siresidir. Yogun ekran maruziyetinin,
¢ocuklarda ciddi olumsuz sonuglara yol agabilecegi, 6zellikle
norogelisimsel bozuklugu olan ¢ocuklarda bu riskin daha
fazla oldugu dustinilmektedir (13). Yogun ekran maruziyeti-
nin noérogelisimsel bozuklugu olan gocuklarin biligsel islevle-
rini, sosyal ve adaptif gelisimlerini kisitlayabilecegi bildiril-
mektedir (13).

Bu calismada, bebek ruh saghgi poliklinigine ileri, ayrintih
degerlendirme icin yonlendirilen bebek ve kiiglik cocuklarin,
DSM-5 ’e (Ruhsal Bozukluklarin Tanisal ve istatistiksel El Ki-
tabi 5.Baskisi) gore yapilan tanisal goriasmeleri ile klinik, sos-
yodemografik ve gunlik ekran kullanimi 6zelliklerinin geriye
doniik olarak degerlendirilmesi amaglanmistir.

Materyal ve Metod

Galismamiza Ocak 2022-Ocak 2023 tarihleri arasinda Nec-
mettin Erbakan Universitesi Tip Fakiiltesi Hastanesi Cocuk ve
Ergen Ruh Sagligi ve Hastaliklari Anabilim Dali bebek ruh sag-
lig1 poliklinigine ileri, ayrintili degerlendirme amaciyla yon-
lendirilen hastalarin klinik dosyalari retrospektif olarak de-
gerlendirilerek 0-6 yas arasi 175 bebek ve kiciik cocuk dahil
edilmistir. Calismaya baslamadan 6nce Necmettin Erbakan
Universitesi ilag ve Tibbi Cihaz Disi Arastirmalar Etik Kurulu’
ndan 10/02/2023-2023/4193:(12917) tarih ve numarasiyla
izin alinmistir. Calismamizin yiritilmesinde Helsinki Dekla-
rasyonu ilkeleri esas alinmistir. Calismamiza katilan hastala-
rin klinik muayene ve sosyodemografik bilgilerine iliskin ve-
rilerin elde edilmesinde hastalarin bilgilerinin kaydedildigi
muayene formlarini iceren klinik dosyalari geriye donik ola-
rak degerlendirilmistir. Hastalarin psikiyatrik tanilari bebek
ruh saghg polikliniginde Crowell gbzlemi baz alinarak aynali
odada anne-bebek ¢iftinin izlenmesi, DSM-5 tani dl¢itlerine
gore klinik muayene ve psikometrik testler kullanilarak ko-
nulmustur. Hastalarin psikiyatrik tanilarinin konulmasinda
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cocuk ve ergen ruh saghgi ve hastaliklari 6gretim Uyesi tara-
findan bebek ruh saghgi poliklinigi aynali muayene odasinda,
anne-bebek ciftinin gdzlemi ile klinik degerlendirmesi yapi-
larak olgularin sosyal, bilissel, davranissal, adaptif becerileri
degerlendirilmis ve klinik gbzlem ve muayeneler gerekli go-
rilen olgularda psikometrik testler ile desteklenmistir. Has-
talarin gelisimsel degerlendirilmesi icin psikometrik araclar-
dan Ankara Gelisim Tarama Envanteri (AGTE) kullaniimistir.

Veri Toplama Araglari

Sosyodemogradfik Veri ve Klinik Muayene Formu
Calismamiza katilan hastalarin klinik muayene ve sosyode-
mografik bilgilerine iliskin verilerin elde edilmesi i¢in; polik-
linigimizde rutin olarak kullanilan, hastalarin bas tutma,
oturma, ylirime, konusma, tuvalet aliskanhgl kazanma gibi
gelisimsel becerilerini, gecirilmis travma veya operasyon, ek
hastaliklar, giinliik ekran kullanim sdrelerini, hastalarin aile-
lerinin yas, egitim dizeyi, akrabalik iliskisi, psikiyatrik hasta-
lik durumu ve hastanin degerlendirme sonucu psikiyatrik
tani ve tedavi planlamasi gibi bilgilerinin kaydedildigi mua-
yene formlarini iceren klinik dosyalari geriye dénik olarak
degerlendirilmistir.

Ankara Gelisim Tarama Envanteri (AGTE)

Galismamizda psikometrik degerlendirme araglarindan
AGTE, gerekli gbrilen olgularin gelisim diizeylerini degerlen-
dirmek icin kullanilmistir (14). AGTE, 0-6 yas arasi ¢cocuklarin
sosyal beceri-6z bakim, dil-bilissel, ince motor, kaba motor
ve olmak Uzere dort alandaki gelisimsel becerileri ve genel
gelisimlerinin anneden alinan bilgiler dogrultusunda deger-
lendirildigi 154 maddelik soru, “evet”, “hayir” ve “bilmiyo-
rum” seklinde yanitlarin oldugu bir gelisimsel degerlendirme
testidir (14).

Ebeveyn Bebek Oyun Etkilesimi ve Crowell Yontemi

Crowell Prosediirii, 12 ila 60 ay arasindaki cocuklarin deger-
lendirilmesi icin kullanilan bir ydntemdir (15). Prosediir, ebe-
veyn-bebek ikilisinin dizenli iliski kaliplarini ve etkilesim ru-
tinlerini sergilemesine olanak taniyan yapilandiriimamis gé-
revleri (serbest oyun gibi) ve yapilandirilmis gorevleri (bul-
maca gibi) icermektedir. islem ayni zamanda bir ayrilma-bu-
lusma asamasiyla da sona ermektedir. Uygulamanin ardin-
dan ebeveynler, kendilerinin ve ¢ocuklarinin uygulama oda-
sindaki davranislarinin giinliik yasamla ne dlctde karsilastiri-
labilir oldugu ve uygulamayi yapan kisiye ne olclide glven
duyduklari konularina iliskin bir anket formunu doldurmak-
tadirlar. Yapilandirilmamis serbest oyun bolimd, ikilinin
oyuna olan asinaliklarini ve zamani eglence odakli kullana-
bilme durumlarini ortaya cikarmaktadir. Prosedir ayrica
gozlem ortamlarinda gesitliligi ve etkilesimde stresi tesvik et-
mek icin tasarlanmis gecisleri de icermektedir. Prosedir vi-
deoya kaydedilmekte ve ¢ocuklar ve ebeveynlerin davranis-
larinin baska klinisyenler tarafindan da tekrar degerlendiril-
mesine olanak tanimaktadir (15). Crowell Prosedir, belirli
bir etkilesim ortaminda hem ¢ocugun hem de ebeveyn dav-
ranisinin degerlendirilmesini saglamaktadir (16). Calisma-
mizda olgularin tamamina Crowell Prosedird uygulanmis,
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serbest oyun, oyun materyallerini iceren oyun, ebeveynden
ayrilma, tekrar bulusma tim katiimcilara uygulanmis ama
prosediirde bazi asamalar (ebeveynin uygulamayi degerlen-
dirmesi, bazi oyun asamalari gibi) uygulanamamustir.

istatistiksel Analiz

Elde edilen verilerin, istatistiksel analizi Statistical Program
for Social Sciences SPSS for Windows, Version 26.0 (IBM
SPSS Statistics for Windows, Version 26.0. Armonk, NY: IBM
Corp) kullanilarak analiz edilmistir. Bulgular tanimlayici ista-
tistik yontemleri kullanilarak degerlendirilmistir. Tanimlayici
istatistikler sonucunda elde edilen verilerden sayisal olanlar
ortalama, standart sapma (SS), kategorik veriler yizde ola-
rak belirtilmistir. Mevcut sonugclarin yas ve cinsiyet agisindan
farkhhik gosterip gostermedigi ki-kare ve bagimsiz 6rneklem-
ler t testi kullanilarak degerlendirilmistir. istatistiksel anlam-
lilik degeri p<0.05 olarak kabul edilmistir.

Bulgular

Degerlendirmeye alinan 175 hastanin %77,1'inin (n=135) er-
kek, %22,9’unun (n=40) kiz oldugu saptanmistir. Olgularin
ortalama yasi 40,55 ay (SS=11,15) bulunmustur. Erkeklerde
ortalama yas 41,00 ay (SS=11,16), kizlarda 39,05 ay
(5S=11,14) olarak saptanmistir (p=0.33) (Tablo 1).
Degerlendirilen hastalarin %80’i (n=140) psikiyatrik bozuk-
luk tanisi almistir. Hastalarin ortalama tani alma yasi 32,06
ay (SS=1,66) olarak bulunmustur. Hastalarin %49,7’si (n=87)
0SB, %12’si (n=21) EYY, %8,6'si (n=15) iB, %5,1’i (n=9)
EYY+OSB, %4,6'st (n=8) EYY+iB tanisi almis ve hastalarin
%5,1’'inde (n=9) psikiyatrik bozukluk tanisi almasa da silik
otizm belirtileri oldugu saptanmistir. Tani kategorilerinde
cinsiyetler agisindan istatistiksel olarak anlamli farkhlik sap-
tanmamistir (p>0.05). Fakat toplam psikiyatrik bozukluk sa-
yisi erkeklerde kizlara gore anlamli olarak daha fazla bulun-
mustur (p=0,02). Hastalarin %19,4’linde (n=34) ek fiziksel
hastalik saptanmistir. En sik saptanan ek fiziksel hastalik ka-
tegorisinin norolojik hastaliklar %7,4 (n=13) oldugu bulun-
mustur. Fiziksel hastaliklar agisindan cinsiyetler arasinda an-
lamli farklilik saptanmamustir (p=0,11) (Tablo 2).

Hastalarin desteksiz ylriimeye baslama zamanlari ortalama
14,4 ay (SS=4,50), desteksiz oturmaya baslamalari ortalama
6,9 ay (SS=2,76) olarak hesaplanmistir. Degerlendirme esna-
sinda %11,8inde (n=19) henlz hi¢c anlaml kelime,
%66,2’sinde (n=98) ise heniiz cimlelerin baslamadigi bulun-
mustur. Anlamli kelimelerin baslama yasi ortalama 15,46 ay
(55=6,65), iki kelimelik ciimlelerin baslama yasi ise 27,70 ay
(SS=11,22) olarak belirlenmistir. Toplam 69 hastanin ginlik
ekran maruziyet siirelerine ulasilabilmistir. Hastalarin orta-
lama ginliik ekran sireleri 4,28 saat (55=2,64) olarak bulun-
mustur (Tablo 3).

Ebeveynlere ait bilgiler degerlendirildiginde ortalama anne
yasinin 31,19 yil (S5=5,68), ortalama baba yasinin 34,54 yil
(55=5,85) oldugu bulunmustur. Anne ve babalarin egitim d-
zeyleri degerlendirildiginde annelerde toplam 92, babalarda
toplam 94 hastanin egitim durumu bilgilerine ulasilabilmis-
tir. Annelerin %20,7’sinin (n=19) ilkokul, %22,8'sinin (n=21)
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ortaokul, %16,32’sinin (n=15) lise, %22,8’inin (n=21) Univer-
site, %17,4’Uniin (n=16) yuksek lisans ve lstl egitime sahip
oldugu gorilmustlr. Babalarinise %13,8'sinin (n=13) ilkokul,
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%29,8'inin (n=28) Universite, %23,4’'Unln (n=22) ylksek li-
sans ve Ustl egitime sahip oldugu gorilmistlr. Ebeveynler
arasindaki akrabalik orani %4,6 (n=8) olarak hesaplanmistir.

%11,7 ‘inin (n=11) ortaokul, %21,3’Unin (n=20) lise, Hastalarin %13,1’'inde (n=23) ailede psikiyatrik hastalik ol-
dugu saptanmistir (Tablo 1).
Tablo1. Hastalarin Sosyodemografik 6zellikleri
Ort SS p
Yas (ay) 40,55 11,15
Yas (Erkek/Kiz) 41,00/39,05 11,16/11,14 0,33"
% n
Cinsiyet (Erkek/Kiz) 77,1/22,9 135/ 40
Ailede Psikiyatrik Hastalik 13,1 23
Ebeveynlerde Akraba Evliligi 4,6 8
Ort SS
Anne Yas 31,19 5,68
Baba Yas 34,54 5,85
Anne Egitim Durumu % n
ilkokul 20,7 19
Ortaokul 22,8 21
Lise 16,32 15
Universite 22,8 21
Yiksek Lisans ve Uistu 17,4 16
Baba Egitim Durumu
ilkokul 1,8 13
Ortaokul 11,7 11
Lise 21,3 20
Universite 29,8 28
Yiksek Lisans ve Uistu 23,4 22

Ort: Ortalama, SS: Standart Sapma, n: olgu sayisi, p=istatistiksel anlamlilik degeri, *:Bagimsiz érneklemler t testi

Tablo 2. Hastalarin Tani Dagilimlari

Erkek Kiz Total p

n (%) n (%) n (%)
0SB 71 (52,6) 16 (40) 87(49,7) 0,16"
EYY 15 (11,1) 6 (15) 21(12) 0,50
iB 14 (10,4) 1(2,5) 15 (8,6) 0,11*
OSB+ EYY 6 (4,4) 3(7,5) 9(5,1) 0,44*
EYY+B 7(5,2) 1(2,5) 8 (4,6) 0,47*
Silik Otizm Belirtileri 5(3,7) 4 (10) 9(5,1) 0,11"
Toplam Psikiyatrik Bozukluk 113 (83,7) 27 (67,5) 140 (80) 0,02"
Fiziksel Hastalk 20 14 34 (19,4) 0,11"

OSB: Otizm Spektrum Bozuklugu EYY: Entelektiiel Yeti Yitimi IB: iletisim Bozuklugu n: olgu sayisi, p=istatistiksel anlamlilik

degderi, *:ki-kare testi

Tablo 3. Hastalarin Gelisimsel Ozellikleri ve Ekran Maruziyet Siireleri

Ort (ay) SS
Oturma 6,9 2,76
Yirime 14,4 4,50
Kelime 15,46 6,65
Cimle 27,70 11,22
Ekran Maruziyeti Ort (saat) SS
4,28 2,64
% n
Kelime Kullanimi Olmayanlar 11,8 19
Ciimle Kullanimi Olmayanlar 66,2 98

Ort: Ortalama, n: olgu sayisi
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Tartisma

Bu ¢alismamizda bir Gniversite hastanesi bebek ruh saghgi
polikliniginde bir yil boyunca ileri, ayrinti muayene ama-
ciyla degerlendirilmesi yapilan olgularin geriye donik olarak
sosyodemografik, klinik ozellikleri ve ekran maruziyet du-
rumlari arastiriimistir. Ulkemizde cocuk ve ergen ruh sagligi
ve hastaliklari kliniklerinde bebek ruh sagligi poliklinigi maa-
lesef her klinikte bulunmamaktadir. Bu ylzden bebek ruh
saghgi polikliniklerinde gorilen hastalara iliskin veriler azdir
(17).

Galismamizda yer alan 175 olgunun %77,1'i erkeklerden
olusmustur. 2003 yilinda yurtdisinda yapilan bir calismada
bebek ruh saghg polikliniklerine basvuran olgularin
%59’unun erkek oldugu gérilmustdr (18). 2008 yilinda yapi-
lan baska bir calismada ise oranin %60,1 oldugu saptanmistir
(19). Ulkemizde vyapilan calismalar degerlendirildiginde ise
Uslu ve ark. 2007 yilinda yaptiklari ¢alismada oran %69,3 bu-
lunmustur (20). Yakin tarihli Uytun ve ark. yaptigi calismada
ise oran %70 bulunmustur (17). Bizim ¢alismamizin bulgulari
da lkemizde yapilan diger calismalara yakin olmakla birlikte
hem Ulkemizde yapilan, hem yurtdisindaki ¢calismalarda bil-
dirilen oranlardan yiksek bulunmustur. Bunun nedeninin bi-
zim bebek ruh saghgi poliklinigimizde genellikle nérogelisim-
sel bozukluklar ile ilgili ayirici veya ileri tani yapilmasi ama-
clyla yonlendirilen olgularin yer almasindan kaynaklandigi
disunulmektedir.

Orneklemimizin ortalama yasi 40,55 ay, tani alma yasi 32 ay
olarak saptanmistir. Bunun nedeni olgularin bazilarinin daha
oncesinde bebek ruh sagligi polikliniginde tani alan ve klinik
prognozun takibi amagli belirli aralikla gorilen olgular olma-
sidir. Tani alma yaslari agisindan diger calismalarla degerlen-
dirildiginde ise baska Ulkelerde yapilan ¢alismalara gore tani
alma yasi calismamamizda yiiksek bulunmustur. Corderio ve
ark. Portekiz'de bebek ruh saghgi tnitesine basvuran hasta-
larda yaptiklari ¢calismada tani alma yasi 26 ay bulunmustur
(21). Calismada siklikla konulan tanilarin duygudurum ile ilis-
kili bozukluklar, genel gelisimsel gecikme, regilasyon sorun-
lari oldugu saptanmistir. Mothander ve ark. 2008 yilinda
Norvec’te okul dncesi donem ruh sagligi poliklinigine basvu-
ran hastalari degerlendirerek yaptiklari ¢alismada ise tani
alma yasi 24 ay bulunmustur (19). En sik konulan tanilar ise
duygudurum ile iliskili bozukluklar, regilasyon sorunlari,
travma ile iliskili bozukluklar olmustur. Ulkemizde Uytun ve
ark. bebek ruh saghg lnitesinde degerlendirilen hastalar
Uzerinde yaptiklari ¢calismada ise tani alma yasi 36 ay olarak
belirtilmistir (17). Calismada en sik konular tanilar OSB, geli-
simsel gecikme ve gelisimsel dil bozuklugu olmustur. Bizim
¢alismamizda tani alma yasinin Uytun ve ark. benzer sekilde
yuksek ¢cikmasinin nedeninin ilkemizde bebek ve kigik ¢o-
cuklarda gelisimsel gecikmelerle ilgili sikayetler oldugunda
genellikle ilk olarak genel pediatri veya ¢ocuk néroloji polik-
liniklerine basvurulmasi oldugunu diisiintiyoruz.

Olgularin tani dagilimi degerlendirildiginde en sik aldiklari
tani OSB (%49,7) olmustur. Bu taniyi EYY (%12) ve iB (%8,6)
takip etmistir. Uytun ve ark. Bebeklik ve Erken Cocukluk D6
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nemi Ruh Sagligi ve Gelisimsel Bozukluklarin Tanisal Siniflan-
dirmasi: Gozden Gegirilmis Baskisi (DC:0-5) kriterlerini (22)
kullanarak yaptiklari galismada ise en sik tanilarin genel geli-
simsel gecikme (%47,4) ve OSB (%31,3) oldugu bulunmustur.
Uytun ve ark. yaptigi ¢alisma pandemi déneminde yiratal-
mustlr. Pandemi déneminde yapilan galismalara bakildi-
ginda 6nceki donemdeki ¢alismalara gore psikiyatrik bozuk-
luk sikhg daha fazla bulunmustur (23,24). Kiligaslan ve ark.
COVID-19 pandemisinin okul 6ncesi donem ¢ocuklarina etki-
sini degerlendirdikleri ¢alismada da vakalarin %83,5’inde
psikiyatrik bozukluk oldugu, en sik taninin da Genel Gelisim-
sel Gecikme (GGG) oldugu ve diger dénemlere gore pandemi
déneminde psikiyatrik bozukluklarin arttigini belirtmislerdir
(25). Mothander ve ark. Bebeklik ve Erken Cocukluk Dénemi
Ruh Sagligi ve Gelisimsel Bozukluklarinin Tanisal Siniflandir-
masi (DC 0-3)'na (26) gore tani koyduklari, Cocuklar i¢in Dav-
ranis Degerlendirme Olcegi ve Bebek Cocuk Hassasiyet Kont-
rol Listesi'ni  kullanarak yaptiklari ¢alismada olgularin
%41'inin tani almadigl, en sik taninin da regiilasyon bozuk-
luklari (%19) oldugu saptanmistir (15). Corderio ve ark. DC-
03’e (26) gore tani koyduklari ve Global Anne-Bebek iliskisi
Degerlendirme Olgegi’ni kullanarak yaptiklari calismada ise
olgularin %23,32’sinin tani almadigi, en sik taninin ise duy-
gudurum ile iliskili bozukluklar %26,24 oldugu bulunmustur
(21). Calismamizda da oranlarin Glkemizde yapilan diger ¢a-
lismalardaki gibi ylksek g¢ikmasinin nedeninin ¢alismalarin
veri toplama sirecinin pandemi déneminde olmasi sonucu
pandeminin psikiyatrik bozukluklar tizerindeki olumsuz etki-
sinin yansimasi ve Ulkemizde bebek ruh saghgi poliklinigine
degerlendirilmesi icin yénlendirilen vakalarin ¢ogunlukla no-
rogelisimsel bozukluklar 6zellikle OSB agisindan sipheleni-
len vakalar olmasi nedeniyle oldugunu dislnlyoruz.
CGalismamizda olgularin %19,4’'tinde komorbid fiziksel hasta-
ligin oldugu, en sik fiziksel hastalik kategorisinin de norolojik
hastaliklar %7,4 oldugu saptanmistir. Yapilan son arastirma-
larda, Norogelisimsel Bozukluk tanisi alan ¢ocuklarin siklikla
fiziksel sorunlara da sahip oldugu gosterilmistir (27,28). Er-
ken ¢ocukluk doneminde sik konulan tanilardan OSB, EYY
gibi noérogelisimsel bozukluklarda siklikla epilepsi, gastroin-
testinal problemler, astim, alerji, cesitli otoimmiin hastalik-
lar ve sedef hastaligi gibi fiziksel hastaliklarin komorbid ola-
rak eslik edebilecegi bildirilmistir (29-32). Ulkemizde yapilan
yakin tarihli bir calismada OSB tanili olgularin demografik
ozellikleri ve eslik eden psikiyatrik ve fiziksel komorbid has-
taliklari degerlendirilmistir. Tum 6rneklemin beste birinden
fazlasinda (%22,8) fiziksel komorbiditeler oldugu ve en yay-
gin komorbiditelerin epilepsi (%19,0), serebral palsi (%1,7)
ve isitme kaybi (%1,3) oldugu saptanmistir (33).
Calismamizda hastalarin aldigi tanilar ve ek fiziksel hastalik-
lar cinsiyetler acisindan karsilastirildiginda cinsiyetler ara-
sinda psikiyatrik bozukluk tani kategorileri ve fiziksel hasta-
liklar agisindan istatistiksel olarak anlamli farkllik saptan-
masa da toplam psikiyatrik bozukluk sayisi erkeklerde kizlara
gore anlamh olarak daha fazla bulunmustur. Kilicaslan ve
ark. yaptiklari calismada erkeklerde OSB tanisi anlamli olarak
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daha fazla bulunmustur (25). Sevgen ve ark. yaptiklari ¢alis-
mada bizim galismamiza benzer sekilde noérogelisimsel bo-
zukluklar erkeklerde kizlara gére anlamli olarak daha ylksek
bulunmustur (34).

Galismamizda hastalarin ortalama giinlik ekran sireleri 4,2
saat olarak bulunmustur. Lin ve arkadaslarinin 2019 yilinda
2-5 yas, toplam 367 norogelisimsel bozuklugu olan ¢ocuk
Gzerinde yaptiklari ¢calismada ortalama ekran maruziyetinin
3,98 saat oldugu saptanmistir (35). Coutinho ve ark. 2020 yi-
linda 0-60 aylik norogelisimsel bozukluk tanisi olan ¢ocukla-
rin mobil telefonlar Gzerinden ekran maruziyetlerini deger-
lendirdikleri calismada ortalama ekran maruziyeti stiresinin
92 dakika oldugu ve en yogun ekran maruziyetin OSB gru-
bunda oldugu bildirilmistir (36). Okul 6ncesi ¢cocuklarda yo-
gun ekran maruziyetin etkilerine yonelik yapilan bir calis-
mada, ekran maruziyeti fazla olan ¢ocuklarin 6grenmede ge-
cikmeler gosterdigi, problem ¢6zme, dil ve motor beceriler-
deki bazi gelisimsel donim noktalarini karsilayamadigi sap-
tanmistir (37). Bu bulgularla baglantili olarak, ¢ocuklarda
olumsuz bilissel, davranissal ve fiziksel sonuglar ortaya ¢iktig
bildirilmistir (37). Nérogelisimsel bozuklugu olan ¢ocuklarda
bu alanlarla ilgili kalitimsal olarak gelisimsel aksamalar bu-
lundugundan bu c¢ocuklarda ekran maruziyetinin sinirlandi-
rilmasi ¢cok daha 6nemli gériinmektedir (36).

Calismamizda ebeveynler arasinda akrabalik oraninin %4,6
oldugu bulunmustur. Uytun ve ark. yaptiklari calismada ise
%13,1 bulunmustur. Akraba evliliklerinden dogan cocuk-
larda, hem genetik nedenlerle iliskili metabolik, zihinsel, fi-
ziksel bircok hastallk hem de gen¢ anne yasinin getirebile-
cegi olumsuz sonuglar nedeni ile de artmis risk oldugu disu-
nilmektedir (38) . Ulkemizde yapilan, 0-3 yas ¢cocuklarin ge-
lisimlerini etkileyen degiskenlerin degerlendirildigi bir calis-
mada akraba evliligi yapan ailelerin ¢cocuklarinin, akraba ev-
liligi yapmayan ailelerin cocuklari ile kiyaslandiginda anlamli
olarak daha fazla gelisimsel gecikme gosterdigi bulunmustur
(39).

Calismamiz bebek ve kiiglik cocukluk doneminde sik gorilen
tanilar, olgularin sosyodemografik, klinik 6zellikleri ve ekran
maruziyet durumlari gibi konularda literatiire katki sun-
makla birlikte bazi kisithliklari bulunmaktadir. ilk olarak ¢a-
lismamiz retrospektif desende planlanmis ve veriler geriye
doniik olarak hasta dosyalarinin incelenmesiyle edinilmistir.
Tani koyma asamasinda herhangi bir yapilandiriimis go-
risme formu kullanilmamistir. Son olarak sadece tek bir
merkezden veriler elde edilmistir ve kontrol grubu bulunma-
maktadir. Calismaya alinan hastalarin psikiyatrik tanilarinin
bebek ruh saghgi polikliniginde Crowell gbzlemi baz alinarak
aynali odada anne-bebek ciftinin izlenmesi, DSM-5 tani 6l-
clitlerine gore klinik muayene ve psikometrik testler kullani-
larak yapilmasi ise ¢calismamizin gigli yonleridir.

Sonug olarak; son donemlerde yapilan ¢alismalarla artan ka-
nitlar, bebek ve kiigiik cocukluk déonemi zihin gelisiminin ya-
samin diger donemlerine kiyasla ¢ok daha hizli oldugunu ve
bu donemde yapilacak mudahalelerin yagamin ilerleyen do-
nemlerinde gelisebilecek sorunlari 6nlemede oldukga etkili
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oldugunu goéstermektedir. Buyume ve gelisme icin dis cev-
reye diger donemlere gore oldukga fazla bagiml olunan er-
ken donemlerdeki psikiyatrik bozukluklar ve deneyimlerin
beyni sekillendirerek yagam boyu ruh saghgini, davranislari
ve 0grenmeyi etkiledigi belirtiimektedir. Beyinleri gevresel
strese karsi son derece esnek olan kiiglik ¢cocuklarin daha
sonraki midahaleler de etkili ve gerekli olmakla birlikte, ya-
pilan miidahalelere geri donusu ilk yillarda en yiiksek oldugu
belirtiimektedir. Bu nedenle bu dénemde yasanan gelisimsel
zorluklarin erken dénemde tespit edilip hizli bir sekilde mu-
dahale edilmesi ¢ok 6nemli gérinmektedir. Bu ¢alismanin
sonuglarinin bebek ve kigik ¢ocukluk déneminde sik gori-
len ruhsal bozukluklarin saptanmasi, tedavi planlarinin olus-
turulmasi ve erken tani ve midahaleye yonelik uygun stra-
tejilerin gelistiriimesinde katki sunacagi dislinilmektedir.

Etik onam: Calisma prosediirleri Helsinki Bildirgesi’'ne uygun olarak
yiriitiilmiistiir. Arastirma icin etik onayr Necmettin Erbakan Univer-
sitesi llag ve Tibbi Cihaz Disi Arastirmalar Etik Kurulu’ndan
10/02/2023-2023/4193:(12917) numarasiyla alinmistir.
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Abstract

Background: The present study was conducted to estimate gender from 2D:4D ratio and hand mor-
phometry taken from participants by using machine learning (ML) algorithms.

Materials and Methods: The study was conducted retrospectively on 88 men and 96 women between
the ages of 18 and 30 who did not have any pathology, deformity or surgical interventions on their
hands. Hand width (HW), hand length (HL), second digit length (2D), and fourth digit length (4D) of the
individuals were measured as the right (R) and left (L) side by using digital calliper and recorded in Excel.
In addition, the ratio between the second digit and fourth digit (2D:4D) of each individual was also
recorded.

Results: As a result of ML modelling, 0.92 accuracy was obtained with Random forest (RF) algorithm.
With RF algorithm, all of the 16 women and 18 of the 21 men in the test set were estimated accurately.
With SHAP analyzer of RF algorithm, HW-L parameter was found to have the highest contribution in
estimating gender. The accuracy rates of the other ML models used in the study were found to vary
between 0.78 and 0.89.

Conclusions: It was found that 2D:4D ratio and hand morphometry measurements, which are fre-
quently preferred in gender determination, have higher accuracy rate when examined with ML algo-
rithms. In our study, we concluded that using 2D:4D ratio and hand morphometry in estimating gender
provides accurate and reliable data.

Key Words: 2D:4D ratio, Hand morphometry, Machine learning algorithms, Gender estimation

0z

Amag: Bu calisma, makine 6grenimi (ML) algoritmalarn kullanilarak katilimcilardan alinan 2D:4D oranin-
dan ve el morfometrisinden cinsiyet tahmini yapmak amaciyla gergeklestirilmistir.

Materyal ve Metod: Calisma, ellerinde herhangi bir patoloji, deformite veya cerrahi miidahale bulun-
mayan, yaslari 18-30 arasinda degisen 88 erkek ve 96 kadin lizerinde retrospektif olarak gergeklestirildi.
Bireylerin el genisligi (HW), el uzunlugu (HL), ikinci parmak uzunlugu (2D) ve dordiincl parmak uzunlugu
(4D) dijital kumpas kullanilarak sag (R) ve sol (L) taraf olarak olglldi ve kayit altina alindi. Ayrica her
bireyin ikinci parmagi ile dordiincli parmagi arasindaki oran (2D:4D) de kaydedildi. ML modellerinin
girisinde elde edilen 6lgiimler kullanilarak cinsiyet tahmini yapiimistir.

Bulgular: ML modelleme sonucunda Random Forest (RF) algoritmasi ile 0,92 dogruluk elde edildi. RF
algoritmasi ile test setindeki 16 kadin ve 21 erkekten 18'inin tamami dogru tahmin edilmistir. RF algo-
ritmasinin SHAP analizoru ile cinsiyet tahmininde en ylksek katkiyit HW-L parametresinin sagladigi go-
ralmistar.

Sonug: Cinsiyet belirlemede siklikla tercih edilen 2D:4D orani ve el morfometri 6lglimlerinin ML algorit-
malariile incelendiginde dogruluk oraninin daha yiiksek oldugu tespit edildi. Calismamizda cinsiyet tah-
mininde 2D:4D orani ve el morfometrisinin kullanilmasinin dogru ve guvenilir veri sagladigi sonucuna
vardik.

Anahtar Kelimeler: 2D:4D orani, El morfometrisi, Makine 6grenme algoritmalari, Cinsiyet tahmini
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Introduction

Gender has long been one of the leading topics of research
for forensic anthropology. Determination of gender is criti-
cal in identifying a body that is not complete (1). While re-
searching for reports of mission persons for an identifica-
tion process, gender estimation has been found to reduce
the parameters to be searched approximately by 50% (2).
Accuracy and reliability of forensic medicine studies is criti-
cal for the evaluation of forensic cases. The first step in iden-
tifying bodies is determining gender. For this reason, it is im-
portant for the method used in identifying gender to be
practical and reliable (3). While DNA analysis and recently
machine learning (ML) algorithms have been used in gender
determination, new methods based on hand morphology
have also become a source of interest (4).

The ratio of second-fourth digit length (2D:4D ratio) is de-
termined during the fetal period and becomes constant
throughout life starting from the age of 2 (5). It can be seen
that 2D:4D ratio is used in many different research areas,
especially in areas where gender discrimination can be ob-
served (6). There is a consistent relationship between 2D:4D
ratios between men and women and between prenatal tes-
tosterone concentrations and 2D:4D ratios (7, 8). As aresult
of fetal testosterone exposure, 2D:4D ratio has a dimorphic
feature and while it is lower in men, it is higher in women
(9). 2D:4D ratio, which is one of the main analysis factors in
gender analysis, occurs after birth. It does not change in ad-
olescence and stays the same during the individual’s life. For
this reason, it does not change with growth and age (10).
While it has been known for more than a century that
men’s ring fingers are longer than their index fingers, this
sexual sign was not a subject of interest to researchers until
the last quarter of the last century (11). According to re-
searchers, testosterone has an effect on the development
of fourth finger, while oestrogen has an effect on the devel-
opment of the second finger (12).

These days, machine learning (ML) algorithms are em-
ployed not only in the domains of engineering and health
but also in crucial anthropological definitions like height,
age, and gender estimate. ML categorizes algorithms into
three groups: reinforcement learning, unsupervised learn-
ing, and supervision. Unsupervised learning matches the
characteristics of data about which there is no knowledge,
whereas supervised learning matches the link between in-
put and output. Algorithms for reinforcement learning
match input data with desired attributes (13).

The aim of our study is to make gender estimation with ML
algorithms by using the 2D:4D ratios and hand morphome-
try of the participants.

Materials and Methods

Between the ages of 18 and 30, 88 men and 96 women who
had no pathology, deformity, or surgical intervention in
their hands participated in the study. Using a digital calli
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per, the subjects' hand width (HW), hand length (HL), sec-
ond digit length (2D), and fourth digit length (4D) were
measured on the right (R) and left (L) sides and entered into
Excel. Furthermore, every person's 2D:4D ratio—the ratio
between their second and fourth digits—was noted. By the
Gaziantep Islam Science and Technology University Non-In-
terventional Clinical Research Ethics Committee 2024/384,
the study was given approval. Furthermore, the study was
carried out on volunteers in compliance with the Declara-
tion of Helsinki's tenets.

HW

‘.

Figure 1. Measurements taken with a digital calliper

Machine Learning Algorithms Modelling

The study's favored machine learning models were K-Near-
est Neighbors (k-NN), Linear Discriminant Analysis (LDA),
Quadratic Discriminant Analysis (QDA), Decision Tree (DT),
Extra Tree Classifier (ETC), Random Forest (RF), and Gauss-
ian Naive Bayes (GaussianNB). 20% was used as a test set
and 80% was used for training the models. A PC running the
i5 operating system and equipped with 8GB of RAM was
used to create the models. The RF algorithm's SHAP ana-
lyzer was chosen to display how each parameter affected
the final outcome. In the study, K-Fold Cross Validation
method was used to evaluate the performance of the model
and to increase its generalisability.

As aresult, the average accuracy score for gender prediction
was calculated as approximately 89.18% with a standard de-
viation of 5.27%. The outputs of Accuracy (Acc), Specificity
(Spe), Sensitivity (Sen), and F1 score (F1) were obtained in
order to assess the models' power. The following formulae
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were used to determine the True Positive (TP), False Posi-
tive (FP), True Negative (TN), and False Negative (FN) values
from the data in the confusion matrix.

TP
Acc = —
TP+FN+FP+TN
TP
Sen =
TP+FN
Spe =
p TN+FP
PrecisionxRecall
Fl=2————"——
Precision+Recall
Equation 1.

In our study, in which gender was estimated from hand
measurements, the data cleaning process was carried out in
the following steps: Firstly, the general characteristics of the
dataset were analyzed, and missing data were identified.
Missing data were filled by using the mean or mode value
of the relevant features. Erroneous or illogical values were
identified and removed from the data set. Outliers were
identified using the Z-score method and managed appropri-
ately so that these values do not adversely affect the accu-
racy of the model. Inconsistent data formats and units were
standardized and all data were converted into formats suit-
able for analysis and modeling. These data cleaning steps
were meticulously implemented to improve the accuracy.

Statistical Analysis

p<0.05 was considered significant in statistical analyses and
Minitab 17, SPSS 21 package programs were used. Normal-
ity of data was tested with Anderson Darling test.
Meanzstandard deviation was used in normally distributed
descriptive statistics, while median (minimum-maximum)
values were used in descriptive statistics that were not nor-
mally distributed. In gender comparisons, Two Simple T test
was used for normally distributed data, while Mann Whit-
ney-U test was used for data that were not normally distrib-
uted. The correlation between parameters and the degree
of correlation were tested with Spearman rho correlation
test for data that were not normally distributed. ROC analy-
sis was conducted to find out the contribution of each pa-
rameter. Non-Interventional Clinical Research/2021/9/3).

Results

In this study which was conducted by using the hand meas-
urements of 88 men and 96 women between the ages of 18
and 30, mean age of female and male participants was
found as 19 (18-30). As a result of the Anderson Darling test,
it was found that 2D-R parameter was normally distributed,
while all the other parameters were not normally distrib-
uted. 2D-R parameter was found to be 72.659+4.808 mm in
men and 66.660%+3.511 mm in women. 2D-R parameter was
found to be longer in men when compared with women

Gender Estimation from 2D:4D Ratio and Hand morphometry

(p=.000). Significance and descriptive statistics of non-nor-
mally distributed parameters in terms of gender is shown in
Table 1. All parameters except for 2D:4D-R, 2D:4D-L param-
eters were found to be statistically higher in men (p=.000).

Table 1. Comparison of non-normally distributed parame-
ters in terms of gender

Median P
In.-iviax. value
Parameters Gender Min.-M lue™
19
Age Male (18-30)
(Years) Female 19 .770
(18-30)
Male 86.350
HW-R (73.300-94.900)
(mm) Female 75.250 .000
(64.600-86.500)
Male 85.150
HW-L (72.000-99.100)
(mm) Female 73.950 .000
(65.600-85.100)
Male 190.000
HL-R (mm) (161.500-214.000)
Fermale 174.000 .000
(148.000-192.800)
Male 190.000
(160.000-215.000)
HL-L .000
(mm) Fermale 172.650
(149.600-194.000)
73.150
Male
(60.300-85.200)
4D-R (mm) .000
66.350
Female (59.000-83.800)
0.986
2D4D.R Male (0.856-1.135)
: Fermale 0.997 054
(0.858-1.124)
72.350
Male
2D-L (mm) (62'56%0'9?0' 100) .000
Female (58.200-86.700)
73.600
Male
(60.800-85.100)
4D-L (mm) .000
66.100
Female (58.400-84.900)
0.976
Male
(0.917-1.098)
2D:4D-L .003
Female 0.991

(0.931-1.145)

**Mann Whitney-U test

The correlation and degree of correlation between non-normally distrib-
uted data are shown in Table 2. Very high positive and significant correla-
tion was found between HW-L and HW-R and HL-L and HL-R parameters
(p<0.05).
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Table 2. Spearman rho correlation table
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2
[
© & <
£ -4 ] [a] [a]
S | o o 2 2 o = o T < < ¥
& = £ I I I I g Q g g g
r
g 1
< |p
; r | .158 .
T p .032
; r .124 .926¢ 1
T p .094 .000
o« r .144 .7574 7704 1
5;' p .051 .000 .000
- r .138 7744 .7874 .952¢ 1
5;' p .062 .000 .000 .000
e« r 141 .7034 .699¢ .8464 .8724 1
3 p .057 .000 .000 .000 .000
< r -.078 -.1592 -.1722 -.2332 -.2162 -.358b 1
ﬂ a p .291 .032 .019 .001 .003 .000
- r .1582 .695¢ .7074 .8054 .828d .8654 -.083 1
ﬂ p .032 .000 .000 .000 .000 .000 .265
- r .1462 7274 .7414 .8624 .883d .930¢ -.2382 .899d 1
3 p .048 .000 .000 .000 .000 .000 .001 .000
s r .039 -.2232 -.2262 -.284b -.288b -.307b 4270 .0042 -.372b 1
ﬂ a p .601 .002 .002 .000 .000 .000 .000 .954 .000
a: Very weak correlation, b: Weak correlation, c: Moderate correlation, d: High correlation, e: Very high correlation

ROC Curve

Sensitivity

Source of the
Curve

— HW-R
— HW-L
~——HLR
HL-L
20-R
—4D-R
20D:4D-R
20-L
—4D-L
—20:4D-L
Reference Line

06

1 - Specificity

08

Diagonal segments are produced by ties.

Figure 2. ROC graph

As a result of ROC analysis, HW-R parameter was found to
have the highest contribution in the determination of gen-
der (Figure 2).

Table 3 shows the performance criteria obtained as a result
of ROC curve. The two parameters with the highest contri-
bution to gender estimation were found as HW-R and HW-
L.

As a result of the ML algorithms used to estimate gender,

the highest Acc rate was found as 0.92 with RF algorithm.
Acc rate of other algorithms were between 0.78 and 0.89
(Table 4).

As a result of RF algorithm, only 3 of the 21 men in the test
set were estimated incorrectly, while all of the women were
estimated correctly (Table 5).

The effect of parameters on the overall result was also ex-
amined with SHAP analyser of RF algorithm and the highest
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3 contributes were provided by HW-L, HL-L and HL-R, re-

spectively (Figure 3).
Table 3. ROC curve performance scores
Parameters AUC (95%) Cut off p Sen Spe
HW-R 0.949 (0.919-0.979) 80.65 .000 88.5 88.6
HW-L 0.948 (0.917-0.978) 78.45 .000 88.5 88.6
HL-R 0.924 (0.883-0.964) 178.75 .000 86.5 87.5
HL-L 0.924 (0.884-0.964) 178.55 .000 85.4 86.4
2D-R 0.839 (0.782-0.896) 69.05 .000 72.9 72.7
4D-R 0.849 (0.790-0.908) 69.25 .000 78.1 77.3
2D:4D-R 0.418 (0.335-0.501) 0.99 .054 45.8 45.5
2D-L 0.866 (0.813-0.918) 68.45 .000 80.2 80.7
RD-L 0.886 (0.835-0.936) 68.9 .000 84.4 84.1
2D:4D-L 0.375 (0.294-0.456) 0.98 .003 44.8 44.3
High
Feature 1 L - 0 *-’“ - ...l* - e
Feature 3 IR TETTRY T .-.*..
Feature 2 ca . +v- w| e ocgbibenne o
Feature O s ""'*""‘“"" Lk g
=]
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I. Lowe
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SHAP wvalue {impact on model output)

Figure 3. SHAP analyser of RF algorithm (Feature 0: HW-R, Feature 1: HW-L, Feature 2: HL-R, Feature 3: HL-L, Feature 4: 2D-R, Feature
5: 4D-4, Feature 6: 2D:4D-R, Feature 7: 2D-L, Feature 8: 4D-L, Feature 9: 2D:4D-L).

Table 4. Values of machine learning models

Algorithms Acc Spe Sen F1
LDA 0.86 0.90 0.86 0.86
QDA 0.78 0.78 0.78 0.78
LR 0.89 0.91 0.89 0.89
ETC 0.89 0.91 0.89 0.89
DT 0.81 0.87 0.81 0.81
RF 0.92 0.93 0.92 0.92
GaussianNB 0.89 0.91 0.89 0.89
k-NN 0.89 0.91 0.89 0.89

Table 5. Confusion matrix table of Random Forest algorithm

Tue label

Predicted label
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Discussion

In the present study in which gender was estimated by using
ML algorithms with parameters obtained from 2D:4D digit
ratio and hand morphometry, the highest Acc rate was
found as 0.92 with RF algorithm. Acc rate of other algo-
rithms were between 0.78 and 0.89. In the test set of RF al-
gorithm which had the highest rate of accuracy, 18 of 21
males were estimated correctly, while all 16 females were
estimated correctly. In addition, the contribution of the pa-
rameters used in estimating gender was evaluated with
SHAP analyser of RF algorithm and it was found that HW-L
parameter had the highest contribution to determine gen-
der. This was also evaluated with basic ROC analysis and
HW-L parameter was found to have the second highest con-
tribution and there was a difference of 0.001 AUC (95%)
with the parameter that had the highest contribution.
2D:4D ratio was found to be higher in women, as in litera-
ture.

2D:4D ratio is a matter of scientific curiosity and it has been
examined in literature in a wide spectrum including sports
activities, gender dysphoria, hand preference, visual, audi-
tory and verbal abilities, schizophrenia, diabetes, motor
skills, hyperactivity, attention deficit, purchase attitudes
and gender, with remarkable results (14-21). Gender re-
lated change in 2D:4D ratio is thought to be due to gender
hormones prenatal testosterone and oestrogen. It is
thought that prenatal high oestrogen causes the individual
to gain feminine features in the postnatal period, while high
testosterone causes the individual to gain masculine fea-
tures (22, 23).

In a study they examined the 2D:4D ratio of women and
men between the ages of 19 and 25, Sivakumar et al. found
that 2D-R, 2D-L, 4D-R, 4D-L values were higher in men, while
2D:4D-R and 2D:4D-L values were higher in women and they
reported that all parameters showed significant difference
in terms of gender (p<0.05) (24). In a study Saglam et al.
conducted on 99 individuals with sexual dysphoria and 116
individuals without sexual dysphoria, they found that
2D:4D-L and 2D:4D-R values of women in the group without
sexual dysphoria was higher than those of men. They also
examined 2D:4D ratio on the right and left side in terms of
gender and found that it was statistically significant (p<0.05)
(20). In a study they conducted on 400 individuals with Type
2 diabetes (200 women, 200 men) and 400 healthy individ-
uals (200 women, 200 men) between the ages of 20 and 80,
Ozkan et al. found that HW-R, HW-L, HL-R and HL-L param-
eters in the healthy group were higher in men when com-
pared with women (21). In the present study, we found that
2D-R, 2D-L, 4D-R, 4D-L, HW-R, HW-L, HL-R and HL-L param-
eters were higher in men, while 2D:4D-R, 2D:4D-L parame-
ters were higher in women. It was also found that all param-
eters except 2D:4D-R showed statistical difference in terms
of gender. We think that the difference here may be due to
population, number of differences or gender dysphoria un-
defined by the individual.

Gender Estimation from 2D:4D Ratio and Hand morphometry

ML algorithms are engineering based algorithms and they
have recently begun to be seen in the field of medicine (in
forensic medicine, forensic anthropology, anatomy, surgical
and clinical sciences). In studies conducted on different
bones and bone pieces, it has been reported that ML algo-
rithms give results with higher accuracy and reliability since
some of the data are evaluated as test set and they are com-
puter based (25-29). ML algorithms were preferred in our
study to get reliable and highly accurate gender estimation
results and a high Acc rate of 0.92 was found with the pa-
rameters obtained.

In the present study which we set out with the hypothesis
that gender estimation can be made from 2D:4D ratio and
hand morphometry by using ML algorithms, when the high
Acc rate that was found with the parameters we deter-
mined by using RF algorithm is considered, we believe that
the present study will contribute to and strengthen studies
conducted on gender estimation.
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Comparison of the Distance of the Erector Spinae Muscle from the Skin at
Different Thoracal Levels and Different Positions Under Ultrasonography
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Abstract

Background: The erector spinae plane block can be executed at various thoracic levels and in
different positions. Our study aimed to determine the optimal distance of the erector spinae mus-
cle from the skin and to identify the best ultrasonography imaging quality across different tho-
racic levels and positions.

Materials and Methods: The erector spinae muscle was located using a high-frequency 10-15
MHz linear ultrasound probe at distinct thoracic levels (T1-T2, T5-T6, T11-T12) and in various po-
sitions (lateral, sitting, and prone).

Results: The proximity of the erector spinae muscle to the skin was found to be significantly closer
at the T5-T6 level compared to the T1-T2 and T11-T12 levels(p = 0.001; p < 0.01). In the prone
position, the distance of the erector spinae muscle to the skin was significantly lower than in the
lateral and sitting positions (p = 0.001; p < 0.01).

Conclusions: In an ESPB to be applied at the T5-T6 thoracal level and in the prone position, the
erector spinae muscle is closer to the skin, and the ultrasound image is better.

Key Words: Erector spinae plane block, peripheral nerve block, ultrasonography

Oz

Amag: Erektor spina diizlem blogu cesitli torasik seviyelerde ve farkl pozisyonlarda gergeklestiri-
lebilir. Calismamiz, Erektor spina kasinin deriden optimal mesafesini belirlemeyi ve farkh torakal
seviye ve pozisyonlarda en iyi ultrasonografi gériintlileme kalitesini belirlemeyi amagladi.
Materyal ve Metod: Erektor spina kasi, yliksek frekansli 10-15 MHz dogrusal ultrason probu kul-
lanilarak farkh torakal seviyelerde (T1-T2, T5-T6, T11-T12) ve ¢esitli pozisyonlarda (yan, oturma
ve ylzisti) konumlandirld.

Bulgular: Erektor spina kasinin cilde yakinhginin T1-T2 ve T11-T12 seviyelerine gore T5-T6 seviye-
sinde anlamli olarak daha yakin oldugu goérildi (p=0.001; p<0.01). Yuzistl pozisyonda erektor
spina kasinin cilde mesafesi yan ve oturma pozisyonlarina gére anlamli derecede duslkti
(p=0.001; p<0.01).

Sonug: T5-T6 torakal seviyede ve yizlistli pozisyonda uygulanacak erektér spina plan blogunda
erektor spina kasi cilde daha yakin olup ultrason goériintiisti daha iyidir.

Anahtar Kelimeler: Erektor spina dizlem blogu, Periferik sinir blogu, Ultrasonograf
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Introduction

Interfascial plane blocks, such as the erector spinae plane
block (ESPB), have become more common with the in-
creased use of ultrasonography (USG). First used by Forero
et al. in 2016 for thoracic neuropathic pain, ESPB is now ap-
plied for analgesia in thoracotomy, breast surgery, cardiac
surgery, vertebral surgery, cholecystectomy, and inguinal
hernia repair across cervical, lumbar, and thoracic levels (1,
2). USG-guided ESPB involves identifying the target level,
visualizing the trapezius, rhomboid, erector spinae mus-
cles, and vertebral transverse process (TP), and injecting a
local anesthetic between the lower wall of the erector spi-
nae muscle and TP (1). ESPB can be administered as a con-
tinuous infusion with a catheter or as a single shot and can
be performed in various positions such as sitting, lateral,
and prone (3, 4). The success of nerve blocks depends on
the position and other factors, with few studies exploring
different positions for ESPB. The primary objective of this
study is to determine the thoracic level at which the erector
spinae muscle is closest to the skin for the clearest ultra-
sound imaging. The secondary objective is to identify the
position that provides the most favorable ultrasound imag-
ing results for the erector spinae muscle.

Materials and Methods

Ethical Approval and Registration

Harran University Faculty of Medicine Clinical Research Eth-
ics Committee (Decision Date: 06.09.2021, Number:
21.15.13) approved the study. Participants in the study
were provided with detailed information regarding the re-
search objectives and the methodology employed. In-
formed consent was secured through both oral and written
agreements. Universal ethical rules and the Declaration of
Helsinki conducted this study.

Inclusion and Exclusion Criteria

This study included participants aged 18 to 65 who were
classified under ASA (American Society of Anesthesiolo-
gists) levels I-1l and scheduled for surgeries such as chole-
cystectomy, mastectomy, inguinal hernia repair, or thoracic
operations. The exclusion criteria encompassed individuals
unwilling to participate, those for whom peripheral nerve
blocks were contraindicated, uncooperative individuals,
patients with disabilities that could interfere with the pro-
cedure, emergency cases, individuals with scoliosis, preg-
nant or breastfeeding women, those with trauma or surgi-
cal scars, and patients classified as ASAllI, IV, or V.

Study Protocol

Patient demographic characteristics were documented,
and participants were situated in the preoperative anesthe-
sia room without receiving any premedication.

A high-frequency linear probe, ranging from 10 to 15 meg-
ahertz (MHz), from the ultrasound machine [Esaote My Lab
30 Gold (USA)] was positioned on the dorsal surface of the
patients. The patients were firstly examined with their

Measurement of the Erector Spinae Muscle

hands tied around the umbilicus and their right sides in an
upright sitting position, secondly with their right sides in
the lateral decubitus position lying on their left sides with
their hands at their sides, and thirdly with their right sides
in the prone position with their hands extended to their
sides and their heads turned to the left.

The C7 vertebra was counted by palpation, and T1-T2 ver-
tebrae were determined by using the linear probe of USG
immediately below it, the T4 vertebra was determined an-
teriorly corresponding to the nipple, and T5-T6 vertebrae
were determined immediately below it, the T10 vertebra
was determined anteriorly reaching to the umbilicus, and
T11-T12 vertebrae were determined immediately below it.
After identifying the spinous processes of the relevant ver-
tebrae (T1-T2, T5-T6, and T11-T12) in the sitting, lateral,
and prone positions, these locations were marked 3 cm lat-
erally on the patients' backs. Subsequently, the transverse
processes of these vertebrae were visualized. The high fre-
quency 10-15 MHz linear probe of USG was placed in the
sagittal position, and the subcutaneous tissue, rhomboid,
trapezius, and erector spinae muscles were identified on
the USG screen. After the erector spinae muscle and the
process connected to the relevant vertebra were identified,
the most prominent image was obtained, the USG was fro-
zen, and the distance from the upper center point of the
screen to the vertebral process was measured and rec-
orded.

Statistical Analysis

Statistical analysis was conducted using SPSS software (ver-
sion 21; SPSS Inc., Chicago, IL, USA). Descriptive statistical
methods including mean, standard deviation, median, fre-
guency, and percentage were employed to analyze the
study data, which will be reported as mean * standard de-
viation, ratios, or rates. For categorical variables, the chi-
square test was utilized. The normality of quantitative data
was assessed using the Shapiro-Wilk test and visual meth-
ods. The Student-t test was applied to compare two groups
with normally distributed quantitative variables. For non-
normally distributed quantitative variables within a group,
the Friedman test was used, and pairwise comparisons
were conducted using the Wilcoxon signed-ranks test with
a Bonferroni correction. Pearson correlation analysis was
employed to examine the relationships between quantita-
tive variables. A p-value of less than 0.05 was considered
statistically significant.

Results

A total of 86 patients, comprising 43 females and 43 males,
were initially assessed for eligibility in this study. However,
three female patients were excluded due to refusal to give
consent, and three male patients were excluded following
the development of vagal stimulation during a position
change. The study encompassed a total of 80 participants,
with an equitable gender distribution consisting of 50% fe-
males (n=40) and 50% males (n=40). (Figure 1).
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86 Patients were included in the sutdy

3 Female patients were excluded
because they did not give
consent, 3 Male patients were
excluded because of vagal
stimulation

80 Patients continued the sutdy

Figure 1. Consort flow diagram

As body mass index (BMI) measurements of the partici-
pants increased, there was a notable expansion in the dis-
tance from the erector spinae muscle to the skin. This was
observed in various positions (sitting, lateral, and prone)

Table 1. Distribution of Demographic Characteristics

40 Female

and at different thoracic levels (T1-T2, T5-T6, and T11-T12).
The correlation between higher BMI and increased muscle-
skin distance was found to be statistically significant (p =
0.002; p <0.01) (Table 1).

Age Mv + Sd 34.94 +12.15
Median (Min - max) 34 (18 - 65)
Female 40 (50.0)
Gender Male 40 (50.0)
Weight Mv + Sd 71.15+13.31
Median (Min - Max) 70.5 (44 - 95)
Height Mv + Sd 168.45 £ 8.44
Median (Min - Max) 169 (152 - 187)
BMI Mv £ Sd 25.05+4.28
Median (Min - Max) 24.9(16.9-34.9)

Mv: Mean value, Sd: Standard deviation BMI: Body mass index

A statistically significant variation was observed in the dis-
tance from the skin to the thoracic levels among patients in
sitting, lateral, and prone positions (p = 0.001; p < 0.01).
Pairwise comparisons revealed that the distance to the skin
at thoracic levels T5-T6 was significantly shorter compared

to the distances at thoracic levels T1-T2 and T11-T12 (p =
0.001; p = 0.001; p < 0.01; respectively). Additionally, the
distance to the skin at thoracic levels T1-T2 was found to be
significantly shorter than at thoracic levels T11-T12 (p =
0.001; p < 0.01) (Table 2).

Table 2. Posture Positions Evaluations According to Thoracal Level

The distance of the erector spinae muscle from the

Thoracal Level

skin T1-T2 T5-T6 T11-T12 p
Sitting Mv £ Sd 23.83 £4.59 20.67 £4.89 28.37 £4.87 b0.001
Median (Min - Max) 23.9(10.7 -37.7) 20.6 (10-36.8) 28.5(16.8-39.3)
Posture Lateral Mv £ Sd 22.65+5.15 20.48 £4.74 27.74 £5.08 b0.001
Position Median (Min - Max) 22.7 (12 -39.9) 20.1(10.9-37.8) 27.95 (15.1-40.3)
Prone Mv £ Sd 20.45 £4.90 18.23 +4.59 24,12 +4.79 b0.001

Median (Min - Max)

19.9 (9.7 -33.5)

17.7 (8.2 -32.7) 23.9 (12.8 -40.4)

bFriedman Test, p < 0.01, Mv: Mean value, Sd: Standard deviation Min: Minumum, Max: Maximum.
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Statistically significant differences were observed in the
measurements at thoracic levels T1-T2, T5-T6, and T11-T12,
depending on the posture of the patients (p = 0.001; p <
0.01).

Pairwise comparison results indicated that the distance
from the skin in patients in a prone position was signifi-

Measurement of the Erector Spinae Muscle

cantly less than that in patients who were in sitting or lat-
eral positions (p = 0.001; p = 0.001; p < 0.01; respectively).
Likewise, the results revealed that the distance to the skin
in patients positioned laterally was significantly shorter
compared to those in a sitting position (p = 0.007; p < 0.01)
(Table 3).

Table 3. Thoracal Level Assessments According to Posture Position

Distance of the erector spinae muscle from the

Posture Position

skin Sitting Lateral Prone p
T2 Mv + Sd 23.83+4.59 22.65+5.15 20.45 +4.90 0,001
Median (Min - Max) 23.9(10.7-37.7) 22.7 (12 -39.9) 19.9 (9.7 -33.5)
Thoracal T5-T6 Mv + Sd 20.67 +4.89 20.48 +4.74 18.23 £4.59 b0.001
Level Median (Min - Max) 20.6 (10-36.8) 20.1(10.9-37.8) 17.7 (8.2-32.7)
T11-T12 Mv + Sd 28.37 +4.87 27.74 £5.08 24.12 +4.79 0,001

Median (Min - Max)

28.5(16.8 -39.3)

27.95(15.1-40.3)  23.9(12.8-40.4)

bFriedman Test, p < 0.01, Mv: Mean value, Sd: Standard deviation Min: Minumum, Max: Maximum.

In our study, if we interpret the image quality as 1 (bad), 2
(good), and 3 (perfect), we reach the best image quality in
the prone position. Good image quality is achieved in the
lateral position, and mediocre image quality is achieved in
the sitting position (Figure 2). In our study, if we interpret
the image quality as 1 (bad), 2 (good) and 3 (perfect), we
reach the best image quality at the T5-T6 thoracal level.
Good image quality is achieved at the T1-T2 thoracal level
and mediocre image quality is achieved at the T11-T12
thoracal level (Figure 3).

Sitting Lateral Prone

nB i

0

image Quality (Rating)
rea

Figure 2. Distribution of Image Quality Ratings According to

Posture Positions
T11-T12

3 -
2 ]
0 /'/

Figure 3. Distribution of Image Quality Scores According to
Thoracic Levels

1112 T5-T6

Image Quality (Rating)

Discussion

Like various other peripheral nerve blocks, the ESPB can be
administered at multiple thoracic levels and in different
body positions. In our investigation, we assessed the prox-
imity of the erector spinae muscle to the skin at thoracic lev-
els T1-T2, T5-T6, and T11-T12, and in different positions (sit-
ting, lateral, and prone) using ultrasound guidance in a co-
hort of 80 patients. This study aimed to determine at which
thoracic level, and in which position the erector spinae mus-
cle is closest to the skin and where the ultrasound imaging
quality is most favorable.

As a result, in our research, we found that the erector spinae
muscle was closer to the skin at T5-T6 thoracal levels and in
the prone position, and the image quality was better on the
USG screen, and we found it significant. As with other pe-
ripheral nerve blocks, the practitioners can perform ESPB at
various vertebral levels according to the type of surgery, the
location of the surgical incision, and the dermatomal area to
be affected. It has been emphasized that ESPB provides an-
algesia up to C7-L2-L3, depending on the level of application
(5, 6). In some studies, Dautzenberg et al. Dautzenberg et al.
investigated the dermatomal distribution of local anesthesia
with a block applied at the T2 and T8 levels, another study
was the ESPB used by Schwartzmann et al. at the T10 level
to learn the mechanism of action of ESPB, and another study
was the block applied by Sharma et al. at the T5 level to re-
duce the pain of total mastectomy in the postop period (7-
9). The superiority, advantages, and disadvantages of ESPB
performed at different levels were compared in almost none
of the studies.

In contrast to the studies previously discussed, our measure-
ments focused on the distance of the erector spinae muscle
to the skin at thoracic levels T1-T2, T5-T6, and T11-T12. We
observed that, irrespective of the patient's position, the
erector spinae muscle was nearest to the skin at the T5-T6
level. Additionally, the ultrasound imaging quality was supe-
rior at this level. As a result, it will be easier to apply an ESPB
at the T5-T6 level.
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ESPB may affect the quality of the block when performed
from different regions and levels. Studies have shown differ-
ences in the quality of lumbal and thoracal in ESPB (10).
ESPB is usually applied in prone, lateral decubitus, and sit-
ting positions (4). Although the practitioners generally pre-
ferred the sitting position in the early days, they also used
ESPB in the prone and side-lying positions after the surgical
operation was completed (11, 12). In a study, Ueshima et al.
performed bilateral ESPB at the T6 level in the prone posi-
tion in two pediatric patients undergoing pectus excavatum
repair (13). In another study, Hernandez et al. Hernandez et
al. performed an ESPB at the T6 level in a 2-month-old infant
in the side - lying position (14). In these two studies, ESPB
was performed in only one position, and the advantages and
disadvantages of ESPB in different positions were not seen.
In contrast to these two studies, we compared ESPB in dif-
ferent positions. We found that ESPB in the prone position
is easier to perform and has a much better USG image qual-
ity than other positions.

Compared to the side-lying and sitting positions, the prone
position allows the patient to be more stable without mov-
ing. It also allows the practitioner to tilt the USG probe com-
fortably. For these reasons, the prone position provides an
advantage to the practitioner while performing the block. Of
course, the prone position also has disadvantages. Especially
in patients under general anesthesia, patients may be phys-
ically harmed while changing position. An intubation tube
may come out; the mechanical ventilation circuit may be dis-
connected. Change of position may cause fractures any-
where, especially in elderly patients, and obese patients
may have problems (15).

In our study, when we placed the USG probe on the bodies
of the patients, we found that the USG probe remained
more stable when the patients were in the prone position,
our passive hand could be used more functionally, and we
could see the trapezius, rhomboid major and erector spinae
muscle together with the related transverse process very
quickly on the USG screen and that the USG screen image
could be obtained best in the prone position. We also ob-
served that the worst position for the practitioner was the
sitting position, and the worst USG screen image was ob-
tained in the sitting position.

To obtain the ideal image in an ESPB to be performed from
the lumbar region in the prone position, the patient's two
arms should be suspended from the side, and the position
to be given by placing a roller under the chest is thought to
be the most ideal. In patients who have been given a seda-
tive agent, the perfect position is believed to be the lateral
decubitus position, with the patient lying on their side (3). In
our study, when we gave prone position to the patients, we
asked them to extend both arms to their sides; we did not
put a pillow under the chest because we thought that it
would affect our measurements incorrectly, and we per-
formed our study this way.

In another study similar to our research but performed in
the upper extremity, Ababou et al. investigated the effect of
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the position given to the extremity on block success, block
duration, and block onset time by giving abduction and ad-
duction positions to the arm in axillary block (16).Another
similar study is the one conducted by Zaragoza et al., which
investigated the relationship between the angle of arm po-
sitioning and the quality of ultrasound imaging. They re-
ported that the USG image quality was the best when the tip
to the arm increased (90 degrees) and the worst when the
arm angle was 0 degrees (17). In the limited number of stud-
ies, the evaluation of peripheral nerve blocks in different po-
sitions was generally performed for upper extremity blocks.
While a linear probe improves image quality in the upper
and middle thoracal regions, a convex probe improves im-
age quality as it approaches the lumbar region (18, 19).
However, we used the linear probe in all thoracal regions to
ensure equal working conditions.In contrast to other limited
numbers of studies, we evaluated different positions in
ESPB, which is one of the trunk blocks. And in our study, we
obtained the best USG image in the prone position, which
shows us that it is easier to reach the erector spinae muscle
in the prone position, and its applicability will be more
straightforward.

Conclusion

The erector spinae muscle is closest to the skin in the prone
position and at the T5-T6 thoracal level and the USG image
is best at this position and level. We can quickly tell the prac-
titioners who will perform the block that in an ESPB to be
completed in the prone position and at the T5-T6 level, we
hope that the block will be easier to apply because the erec-
tor spinae muscle is closer to the skin and the screen image
on USG is better. More studies on this subject are needed.
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Abstract

Background: Non-invasive ventilation support is frequently used in newborns after extubation. The efficiency of
non-invasive ventilation support is associated to type of nasal interface used. We aimed to investigate the effect
of nasal interface type in our study on extubation success.

Materials and Methods: We retrospectively evaluated a total of 105 term and preterm patients who were extu-
bated to non-invasive ventilation. We divided the patients into two groups according to nasal interface type:
RAM cannula or short binasal prongs (SBPs). We examined extubation failure between the two groups.

Results: While 63 of the patients were in RAM cannula group, 42 of them were in SBPs group, and the demog-
raphic characteristics of the patients were similar. There was no statistically significant difference in the extuba-
tion failure rates between the groups (RAM; %44.4 vs SBPs; %38.1, p=0.518). The Ram cannula group had a higher
beginning median positive end-expiratory pressure value (7.0 vs 6.5 cmH20, p=0.038; respectively) and a lower
median respiratory rate (60 vs 62/minute, p=0.032; respectively) than the SBPs group.

Conclusions: We believe that the easy-to-use RAM cannula can be used in selected patients, especially by setting
the PEEP value approximately 1 cmH20 higher.

Key Words: RAM cannula, Short binasal prongs, Nasal interface, Extubation success, Non-invasive ventilation

0Oz

Amag: Yenidoganlarda ekstiibasyon sonrasi non-invaziv ventilasyon destegi siklikla kullanilmaktadir. Non-invaziv
ventilasyon desteginin etkinligi, kullanilan nazal arayuzin tipiyle iliskilidir. Calismamizda nazal arayz tipinin eks-
tiibasyon basarisina etkisini arastirmayr amagladik.

Materyal ve Metod: Non-invaziv ventilasyona ekstlibe edilen toplam 105 term ve preterm hastayi retrospektif
olarak degerlendirdik. Hastalari, kullanilan nazal arayiz tipine gore; RAM kanil veya kisa binazal prong (KBP) ola-
rak iki gruba ayirdik. iki grup arasindaki ekstiibasyon basarisizligini inceledik.

Bulgular: Hastalarin 63'4 RAM kanl grubunda, 42'si KBP grubunda olup hastalarin demografik 6zellikleri ben-
zerdi. Gruplar arasinda ekstibasyon basarisizlik oranlari agisindan istatistiksel olarak anlamli fark yoktu (RAM;
%44.4 vs KBP; %38.1, p=0.518). RAM kanl grubu KBP grubuna gore; daha ylksek baslangi¢ ortanca pozitif ekspi-
rasyon sonu basing (positive end expiratory pressure=PEEP) degerine (7.0 ve 6.5 cmH20, p=0.038; sirasiyla) ve
daha duslk ortanca solunum hizina (60 ve 62/dakika, p=0.032; sirasiyla) sahipti.

Sonug: Kullanimi daha kolay RAM kaniiltiniin segilmis hastalarda 6zellikle PEEP degerinin yaklasik olarak 1
cmH20 daha yiiksek ayarlanmasiyla kullanilabilecegini diistintyoruz.

Anahtar Kelimeler: RAM kaniil, Kisa binazal prong, Nazal arayiiz, Ekstiibasyon basarisi, Non-invaziv ventilasyon
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Introduction

Although mechanical ventilation and intubation are life-sav-
ing procedures for neonates suffering respiratory distress;
they may cause adverse effectsin long-term, such as bron-
chopulmonary dysplasia, sepsis, neurologicimpairment, and
retinopathy of prematurity (1, 2). In order to protect intu-
bated patients from these risks, extubation should be aimed
as soon as possible. Since two-thirds of infants born before
29 weeks of pregnancy require extubation, physicians
should be well-versed in mechanical ventilation methods
and successful extubation strategies (3). Metilxanthines, us-
ing steroids, post-extubation non-invasive respiratory sup-
port are the strategies which increase the success of extuba-
tion (4-6).

Non-invasive ventilation (NIV) provides positive pressure
respiratory support without intubation to patients who have
sufficient respiratory effort by using various nasal interfaces.
NIV can be used in a multiple of ways, including nasal con-
tinuous positive airway pressure (hnCPAP) and nasal intermit-
tan positive-pressure ventilation (NIPPV). NCPAP has been
successfully implemented for more than 40 years (7). Ac-
cording to the meta-analysis, implementing NIPPV after ex-
tubation reduces re-entubation, surfactant requirement
and airleakages compared to NCPAP (8). Although the types
of interfaces used vary between unites, short binasal prongs
(SBPs) and nasal masks are the most common (9, 10). The
type of interfaces used may influence the success of extuba-
tion by affecting effective delivery of adjusted pressure to
the lungs (11).

RAM cannulas are becoming more common in neonatal
units because they are more comfortable for patients, con-
nect directly to all mechanical ventilator circuitries, are eas-
ily bindable and have a practical design. Furthermore, the
RAM cannula has been approved for nasal oxygen treat-
ment, but there has not been enough research on its use as
a NIV interface. In this study, we aimedto evaluate the ef-
fects of two different nasal interfaces which are used in
post-extubation non-invasive respiratory support (RAM can-
nula, SBPs) on extubation success.

Materials and Methods

Our study was conducted after approval by inénii University
Non-Interventional Clinical Research Ethics Committee
(number: 2021/ 1618). We conducted our study by retro-
spectively examining the files of patients hospitalized in our
neonatal intensive care unit between January 1, 2019 and
December 31, 2020. In our unit, all intubated patients are
extubated as soon as they are fit to be. Extubation to nasal
respiratory support that is a successful extubation strategies
is preffered in all patients.The study included patients who
had been intubated for at least 12 hours and then extubated
to NIPPV mood non-invasive ventilation. Patients who had
not been extubated to NIV and had received sedation within
the last 24 hours before extubation, as well as those with
severe central nervous system anomalies and
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congenital heart defects, were not include to the study. Pa-
tients who had developed cardiac arrest within 72 hours af-
ter extubation and had to be reintubated for surgery were
excluded from the study.

Initial ventilation values and vital signs with the changes
done afterward, the used value offraction of inspired oxygen
(FiO2), andoxygen saturation values watched by pulse oxi-
meter of the patients receiving invasive and NIV support in
our unit are recorded under nurse observation. Core clinic
data (the indication of intubation, intubation duration, extu-
bation time and NIV cannula type) and demographic data
(gender, birth weight, gestational age, mode of delivery) of
the patients were obtained from the patients’ folders. In ad-
dition, pre-extubation mechanical ventilator pressure values
and oxygen necessities, pro-extubation NIV pressure values
and blood gas measurements were recorded. Patients were
divided into two groups according to the type of nasal inter-
face used after extubation as RAM cannula (NeoTech TM,
Valencia, CA) and SBPs (Hudson Respiratory Carelnc, Temec-
ula,CA and easy Flow nCPAP systems, Stephan, Germany or
Easy Flow bi-nasal prong Fritz Stephan GmbHGackenbach
Germany) The patients who were re-intubated in the 72
hours after extubation were acceptedas extubation failure.

Non-invasive Extubation Protocol

Almost all of our intubated patients in our unit receive NIV
support in the mode of NIPPV to reduce the frequency of re-
intubation after they are extubated when they no longer
need intubation. While the patients were monitored in
synchronized intermittent mandatory pressure mode, while
the respiratory rates were reduced to 30 in a minute and
their FiO2 needs were below 0.30 they were extubated if
their oxygen saturation ranges were above 90%-95%. NIV
support is provided with pressure controlled conventional
neonatal ventilator. Patients are getting NIV support with
RAM cannula or SBPs according to the appropriateness of
ventilator and the choice of responsible physicians. In our
clinic, initial NIPPV values are as follows; positive end-expi-
ratory pressure (PEEP) as 5-8 cmH20, peak inspiratory pres-
sure (PIP) as 15-20 cmH20, respiratory rate as 20-30 in a mi-
nute, inspiration time as 0.4 seconds and FiO2 as 0.21-0.50
depending to the aimed oxygen saturation range (90%-
95%). These settings are then adjusting according to the pa-
tients’ clinical situation, chest radiography and blood gas va-
lues. Except for uncommon conditions, venous or capillary
blood gas analysis is used. During follow-up, patients are
gradually decompressed and weaned from nasal respiratory
support. This procedure differs depending on the patient's
clinic.

The patients who are re-intubated in our clinic in general as
following: Patients with clinical signs of severe respiratory
distress with NIV support and appropriate PEEP, patients
with a PCO2 value above 60 mmHg, patients with persistent
FiO2 requirement of more than 0.50 to reach target oxygen
saturation level, patients experiencing frequent episodes of
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apnea or needing positive pressure ventilation more than
twice a day.

Statistical Analysis

Statistical analysis was performed using SPSS version 21.0
software. Shapiro Wilk test was used in the eligibility check
of continuous variables to normal distribution. Independent
student t test was used in the normally distributed variables’
2 independent groups comparison. Mann Whitney U test
was used in the non-normally distributed variables’2 inde-
pendent groups comparison. While normal continuous data
were stated as meantstandard deviation; nonnormal con-
tinuous data were stated as median (minimum-maximum).
Chi squared and Fischer Exact Analysis were used in the test
of association among categorical variables. P<0.05 was ac-
cepted as significant statistically.

Results

During the study, 136 patients had required intubation and
mechanical ventilation support in our clinic. Two patients
who were operated for esophageal atresia did not receive
NIV support post-extubation. Five patients had either severe

Table 1. Demografic and clinical features of patients
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central nervous system anomalies or hypertonicity, two pa-
tients had cardiac disease and chromosomal abnormality re-
sulting congestive heart failure, and 22 patients had missing
data on their files were not evaluated. The data of 105 pa-
tients [SBP group (n=42) and RAM cannula group (n=63)]
were evaluated in the study. The median birth weight of SBP
group patients was 1522 gram (530-4620) and the median
gestational age was 30.5 week (25-39). The median birth
weight of the RAM cannula group was 1760 gram (500-4900)
and the median gestational age was 32.0 week (24-41). Both
groups were similar regarding the distribution of demo-
graphic characteristics and intubation indications (Table 1.
and Table 2.). There was no statistically significant differ-
ence in the rate of extubation failure between the groups
(RAM cannula %44.4 vs SBP %38.1, p=0.518) (Table 1.).
When comparing the ventilator parameters of the both of
the groups; the PEEP value in the RAM cannula group was
statistically significantly higher than in the SBPs group (7.0
vs 6.5 cm H20, P= 0.038; respectively). It was found that me-
dian respiration rates of the patients in Ram cannula group
on NIV support is lower than the patients inSBP group (60 vs
62 /minute, p=0.032; respectively) (Table3).

Short Binasal Prong Group (n=42) RAM Cannula Group (n=63) p value
Male (n (%)) 21 (50) 30 (47.6) 0.811
Birth weight (gram) 1522 (530-4620) 1760 (500-4900) 0.355
Gestational age (week) 30.5 32.0 0.471
(25-39) (24-41) ’
Cesarean of delivery (n (%)) 40(95.2) 51 (80.9) 0.035
Du.ratlon of invasive mechanical venti- 52 (12-432) 39 (12-744) 0.778
lation (hour)
Extubation time (day) 3(0-19) 3(0-62) 0.861
Extubation failure (n (%)) 16 (38.1) 28 (44.4) 0.518
Table 2. Distribution of intubation indications of all patients based on groups

Short Binazal Prong Group (n=42) RAM Cannula Group (n=63) p value
Respiratory distress syndrome (n (%)) 25 (59.5) 26 (41.3)
Pneumonia (n (%)) 2(4.8) 7(11.1)
Transient tachypnea of the newborn (n (%)) 9(21.4) 10 (15.9) 0.092
Others (n (%)) 6(14.3) 20 (31.7)

Table 3. Blood gass measurements and the ventilator values of pre and post extubation
Pre-Extubation Post-Extubation
RAM
SBP (n=42) (n=63) P valuet SBP (n=42) RAM (n=63) P valuet

MAP (cmH.0) 7 (5-10) 7 (4-10) 0.156 9(5.5-12) 9 (7-13) 0.354
PIP (cmH.0) 16 (11-23) 16 (11-26) 0.200 18 (12-25) 19 (14-30) 0.243
PEEP (cmH,0) 5 (4-7) 5 (4-7) 0.357 6.5 (4-8) 7 (5-8.5) 0.038
Rate (minute) 33.5 (20-45) 31 (14-46) 0.060 30 (20-36) 30 (20-45) 0.347
Fio2 (%) 30 (21-60) 27 (21-60) 0.055 35 (21-60) 30 (21-100) 0.054
PH 7.3210.08 7.370.08 0.003 7.31+0.07 7.350.08 0.008
PCO2 (mmHg) 44.8+8.9 38.1+10.1 0.001 46.6+12.3 40.4+10.8 0.597
HCO3 (mmol/L) 21 (13-35) 22 (14-40) 0.546 21 (16-33) 21 (13-32.90) 0.708
BE (mmol/L) -1.7945.56 2.63+4.71 0.649 -3.04£3.84 -2:59+4.90 0.629
Respiratory rate (minute) 62 (50-72) 60 (34-80) 0.032

SBP: Short binazal prong, RAM: RAM cannula group, MAP: Mean airway pressure, PIP: Peak inspiratory pressure, PEEP: positive end-expiratory pres-
sure, FIO2: fraction of inspired oxygen PCO2: partial pressure of carbon dioxide, HCO3: bicarbonate, BE: Base excess

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2024;21(2):266-270.

DOI: 10.35440/hutfd.1452759

268



Deveci and Gokce

Discussion

In our study which we had evaluated the effectiveness of
two different NIV interfaces in neonatal post-extubation; a
statistically significant difference was not found on extuba-
tion failure rate between the RAM cannula and SBP groups
(%44.4 & %38.1, p=0.518; respectively). Also, median PEEP
value of the patients inRAM Cannula group was found
higher.

Post-extubation NIV support increases to extubation suc-
cess in neonatal period. In the literature, there are studies
compare NIV suppport with RAM cannula as a beginning
ventilatory support in the prematire babies with respiratory
distress syndrome. At the same time, a few studies are re-
searching only small groups on the effect of RAM cannula
usage as nasal interface in the post-extubation (12-14).
Claassen et al. reported that the rate of extubation failure in
VLBW newborns who received with NIV support by RAM
cannula via Bubble CPAP device was 35% (13). Similarly, in
the study of Nezugwu et al., extubation failure rate was
found to be 37% in newborns who received NIV support with
a RAM cannula (14). In our study, the rate of extubation fail-
ure in the RAM cannula group was found as 44%, similar to
previous studies.

The effective transmission of the applied pressure to the
lungs is closely related to the clinical effectiveness of NIV.
Transmission of the pressure to lungs is dependent on type
of nasal interface, loss of pressure from mouth and the re-
sistance of airways and ventilator circuit (11). Ramathan et
al. reported that all babies tolerated the Ram cannula well
and the reintubation rate was 8% in their study, which in-
cluded 70 patients who were given nasal IMV support with
a Ram cannula (15). In Ramathan’s study inwhich the group
of patients is very heterogeneous between 1-81% days of
postnatal, it has been usedmore high PIP value and compar-
atively longer inspirium time like 0.5 seconds. In this way,
the losses in flow and pressure transmitted to the lungs with
a ram cannula have been reduced and lower reintubation
rates may have been obtained by providing the transmission
of higher pressures to the lungs.

RAM cannula provides easiness and comfort for patients
and healthcare providers with its long, thin and can be con-
nected directly to the ventilator’s respiration circuit (13-15).
Our study found that the median respiratory rate of patients
in the RAM cannula group statistically lower than the SBP
group. We think that this is related to increased patient
comfort and decreased agitation resulting from the design
of the cannula.

The longer and thinner tube through which the air flows,
the resistance is greater. The RAM cannula leads to more re-
sistance to air flow with its design. In the studies done by
artificial lung models, when it is compared with short binasal
prongs at the same pressure settings, it is found that the
pressure reaching to lungs is lower with RAM cannula (16,
17). When the same pressure is applied with different nasal
interfaces, the average air flow pressure which goes to
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lunges may change significantly. The relation between re-
sistance and flow affects pressure directly (17-19). In the
study conduct with three different nasal interfaces by
Sharma et al. it was determined that the adjusted CPAP
pressure transmitted oropharynx less in the RAM cannula
group and it is predicted that high adjusted pressures and
velocity of flow increase the success (20). In a six year retro-
spective study by Claassen et al.; they found that in the CPAP
pressure of patients who received NIV support with a RAM
cannula increased from year to year in clinical practice and
in correlation with this increasing pressure, the failure of
CPAP and the rate of intubation in the delivery room is de-
creased (21).

Considering our previous study and the results of the stud-
ies performed on artificial lung models with RAM cannula,
we adjust PEEP value 1- 2 cmH20 higher in the patients who
NIV support by RAM cannula in our unit. Therefore, the ini-
tial PEEP value applied in the RAM cannula group is found
higher in our study. We believe that the higher pressure val-
ues which are used increases the success of extubation by
overcoming the high resistance arisen from the design of the
RAM cannula and increasing the pressure reaching to the
lungs.

One of the limitations of our study is that it is a single-center
and retrospective study. In addition, although there was no
statistically significant difference between the groups in
terms of clinical characteristics, the fact that the mean ges-
tational age and birth weight of the patientsin the RAM can-
nula group were higher is another limitation of our study.

Conclusion

The type of nasal interface used is a significant step in the
successful extubation strategy. RAM cannula is increasingly
becoming more used in clinics, because it is comfortable for
patients and causes less nasal injury, also is more practical
and to esasily bindable by users. Due to the design of the
RAM cannula, we argue that applying higher pressures
acording to SBP will increase success rate of RAM cannula in
clinical practice. However, there are not enough studies
which compare the effectiveness of RAM cannula with short
binasal prongs in extubation success. As a result, there is a
need for randomized controlled trials which evaluating the
effectiveness of RAM cannula against commonly used NIV
interfaces in more homogeneous groups.
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Abstract Corresponding Author / Sorumlu Yazar
Background: Hypertension is a systemic disease characterized by high blood pressure and an important threat for Dr. Buket KOSOVA

the population, as it is common and can cause serious complications. Genetic and environmental factors are in- Department of Medical Biology, Ege
volved in its development like the recently defined genetic risk factor ARHGAP42 that encodes the Rho GTPase University School of Medicine, Bornova,
activating protein 42. In this study, the intronic rs604723 (C/T) gene polymorphism of ARHGAP42 was investigated lzmir 35100, TURKIYE

in relation to arterial stiffness.

Materials and Methods: Peripheral blood samples, taken from 63 study group subjects with hypertension and 100
healthy subjects as control, were analyzed for the presence of the ARHGAP42 rs604723 gene polymorphism by a
real-time PCR method following DNA isolation. Demographic data of the study group subjects were recorded and

E-mail: buket.kosova@ege.edu.tr

blood pressure, ambulatory blood pressure and arterial stiffness values were measured. Received / Gelis tarihi: 23.01.2024
Results: The heterozygous polymorphic CT (~2-fold) and homozygous polymorphic TT (~1.6-fold) genotypes were
found to be higher in study group subjects when compared to the control group subjects, whereby the increase of Accepted / Kabul tarihi: 13.06.2024

the CT genotype was statistically significant (p = 0.002). Similarly, the frequency of the polymorphic T allele was

found to be higher (~1.9-fold) and statistically significant (p = 0.003) in the study group subjects. In addition, the

heterozygous polymorphic CT and homozygous polymorphic TT genotypes were determined to be associated with DOI: 10.35440/hutfd.1424247
carotid-femoral pulse velocity, which is a measure of arterial stiffness (p = 0.025).

Conclusions: In this study, the ARHGAP42 rs604723 (C/T) gene polymorphism was found to be associated with

pulse wave speed in subjects with hypertension. It will be of interest, to investigate its association with any specific

drug or drugs commonly used in anti-hypertensive therapy. Thus, it would be possible to select the appropriate

drug or drugs according to the hypertensive subjects’ genotype to carry out personalized medicine in future.

Key Words: Hypertension, blood pressure, arterial stiffness, ARHGAP42, rs604723

0Oz

Amag: Hipertansiyon, yiksek tansiyonla karakterize sistemik bir hastalik olup, yaygin olmasi ve ciddi komplikasy-
onlara neden olabilmesi nedeniyle toplum igin dGnemli bir tehdit olusturmaktadir. Gelisiminde, Rho GTPase aktive
edici protein 42'yi kodlayan ve yakin zamanda tanimlanan genetik risk faktéri ARHGAP42 gibi genetik ve gevresel
faktorler rol oynamaktadir. Calismada ARHGAP42'nin intronik rs604723 (C/T) gen polimorfizminin arteriyel sertlik
ile iliskisi arastirild.

Materyal ve Metod: Calisma grubundaki 63 hipertansiyonlu birey ve 100 saglikli kontrol grubundan alinan periferik
kan 6rnekleri, DNA izolasyonunun ardindan real time PCR yontemi ile ARHGAP42 rs604723 gen polimorfizmi varligi
acisindan analiz edildi. Galisma grubundaki kisilerin demografik verileri kaydedilerek kan basinci, ambulatuvar kan
basinci ve arteriyel sertlik degerleri olguldu.

Bulgular: Heterozigot polimorfik CT (~2-kat) ve homozigot polimorfik TT (~1.6-kat) genotiplerinin g¢alisma
grubundaki bireylerde kontrol grubuna gére daha yiiksek oldugu, CT genotipindeki artigin istatistiksel olarak an-
lamli oldugu goéruldi (p = 0.002). Benzer sekilde galisma grubundaki bireylerin polimorfik T alelinin sikligi daha
yuksek (~1.9-kat) ve istatistiksel olarak anlamli bulundu (p=0.003). Ayrica heterozigot polimorfik CT ve homozigot
polimorfik TT genotiplerinin arteriyel sertligin bir 6l¢lisi olan karotis-femoral nabiz hizi ile iliskili oldugu belirlendi
(p=0.025).

Sonug: Bu ¢calismada ARHGAP42 rs604723 (C/T) gen polimorfizminin hipertansiyonlu bireylerde nabiz dalga hizi ile
iliskili oldugu belirlendi. Anti-hipertansif tedavide yaygin olarak kullanilan herhangi bir spesifik ilag veya ilaglarla
iliskisinin arastirilmasi ilgi cekici olacaktir. Boylece gelecekte kisisellestirilmis tip uygulamalari igin hipertansif birey-
lerin genotipine gore uygun ilag veya ilaglarin segilmesi miimkiin olabilecektir.

Anahtar Kelimeler: Hipertansiyon, kan basinci, arteriyel sertlik, ARHGAP42, rs604723
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Introduction

Hypertension is a life-shortening disease of women and
men as it has a vast impact on the development of serious
complications like heart attack, stroke, congestive heart
failure and renal failure. Since hypertension is a multifacto-
rial disease many environmental, genetic, vascular, neuro-
endocrine and demographic risk factors are found to be in-
volved in its progression. One recently discovered genetic
risk factor is a common genetic variation in the Rho GTPase
activating protein 42 encoding ARHGAP42 gene mainly
leading to alterations in blood pressure (BP) (1). ARHGAP42
is selectively expressed in smooth muscle cells (SMCs) and
controls BP by regulating the vascular tone (2,3). The BP-
associated genetic variation of ARHGAP42 (rs604723) re-
sults from a C to T transition in its first intronic sequence,
which at the same time constitutes its regulatory element,
and exerts SMC-selective activity. The presence of the mi-
nor T allele enhances the activity of the regulatory element
by creating a low-affinity binding site for serum response
factor (SRF), a transcription factor known to be critical for
SMC-specific gene expression. Deletion of this regulatory
element in human bronchial SMCs resulted in significantly
decreased ARHGAP42 mRNA expression. On the other
hand, cell stretch, hypertension and RhoA-dependent ago-
nists were shown to upregulate ARHGAP42 expression in
vascular SMCs, suggesting that expression of this particular
GTPase might act as a negative feedback mechanism to
limit excessive vessel constriction. Increased susceptibility
of ARHGAP42-deficient mice to deoxycorticosterone ace-
tate-salt-mediated hypertension supported this point of
view (4).

Arterial stiffness describes the gradual loss of elastic fibres
in arteries and the accumulation of stiffer collagen fibres,
that occurs as a consequence of biological aging and arteri-
osclerosis. Since it leads to the development of diseases
such as hypertension, chronic kidney disease and stroke it
composes another important risk factor for human health
(5,6). It is believed that the non-invasive measurement of
arterial stiffness is a potentially valuable tool in the detec-
tion of early vascular changes that precede hypertension,
which could serve to reinforce early life style changes to
prevent the development of cardiovascular events and help
to direct the most appropriate anti-hypertensive therapy
(7).

In this study, we investigated the well-established hyper-
tension risk factor ARHGAP42 rs604723 gene polymor-
phism in relation to arterial stiffness.

Materials and Methods

Subjects

Ethical Approval: This study protocol was reviewed and ap-
proved by Ege University Faculty of Medicine Clinical Re-
search Ethics, approval number 19-7T/66, date:
31/07/2019

Subjects who applied to Ege University Faculty of Medicine

ARHGAP42 Gene Polymorphism Is Associated With Pulse Wave Speed

Nephrology and Cardiology outpatient clinic between the
years 2018 and 2019 with essential hypertension were in-
cluded into this study. Exclusion criteria for subjects were
secondary causes of hypertension (endocrine, cardiovascu-
lar, nephrological and drug-related) and diabetes. Power
analysis and sample size estimation were calculated with
the GPower 3.1 software; hereunder, for a power of 0.8 the
sample size was 63 individuals per group (Table 2). There-
fore, our study group consisted of 20 men and 43 women
(n = 63), while the control group consisted of 47 healthy
men and 53 women (n = 100). Inclusion criteria for the
study group subjects were diagnosis of hypertension, sys-
tolic blood pressure > 140 mmHg and/or diastolic blood
pressure 2 90 mmHg or the use of anti-hypertensive medi-
cation. Exclusion criteria, on the other side, were coronary
heart disease, heart valve disease, cardiomyopathy, kidney
or endocrine disorders which are common causes of sec-
ondary hypertension. Healthy control group subjects were
matched to the study group subjects by gender and age.
Hardy-Weinberg equilibrium (HWE) of the control group
was not significant.

Blood Pressure Measurements

Demographic data of the study group subjects were rec-
orded and blood pressure, ambulatory blood pressure and
arterial stiffness values were measured. Blood pressure
was measured by specialised medical personnel after the
participants had rested for 10 minutes in a quiet environ-
ment. Blood pressure measurements were repeated 3-
times before the average of systolic and diastolic blood
pressures was recorded. Systolic blood pressure of <140
mmHg and diastolic blood pressure of <90 mmHg were ac-
cepted as normal blood pressure, while 2140 mmHg sys-
tolic blood pressure and/or 290 mmHg diastolic blood pres-
sure values were accepted as hypertension. Ambulatory
blood pressure (ABP) was recorded with the Spacelabs
Medical DPI; V2.0.6 device every 30 minutes between
08:00 and 23:00 and every hour between 23:00 and 08:00.
After measurements were taken, day and night systolic
blood pressure (SBP), diastolic blood pressure (DBP), mean
blood pressure (OCP) and heart rate values for 24 hours
were obtained.

Arterial Stiffness Measurements

Pulse wave analysis and PWV measurements were done
following the methodology described in our previous study
(8). All measurements were made in the supine position,
heart rate was monitored at the time of measurement, and
only portions with stable sinus rhythm were analyzed. Ca-
rotid femoral pulse wave velocity was also measured by a
cardiologist with Doppler echocardiography. Vivid E9, GE W
healthcare Doppler echocardiography with a linear array
probe and electrocardiography synchronized was used for
measurements. Two examination areas were used: 1. the
common right carotid and 2. the common right femoral ar-
tery. Pulse wave Doppler samples were performed at the
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two relating arteries. The pulsed wave Doppler sample vol-
ume was set to 5.07 mm the low velocity filter reduced in
order to get the beginning of the wave adjacent with the
base line. Electrocardiography gating mode was a prerequi-
site for assessing the time travel of the pulse wave. Time
travel was measured as the time interval between the peak
R to the onset of the pulse wave in the common carotid ar-
tery and the peak R to the onset of the pulse wave of the
common femoral artery. The difference of these time inter-
vals represented the time that it took for the pulse wave to
travel from the common carotid artery to the common fem-
oral artery. A sweep speed of 100 m/sec was used to record
the mean of six Doppler waveforms. Using a flexible meas-
uring tape, the distance between two Doppler recording
spots was determined over the body surface. The distance
from the suprasternal notch to the umbilicus was pieced in
the extension from the umbilicus to the right groin. An ex-
perienced echocardiographer conducted both the Doppler
echocardiography and the distance measures.

Bioelectrical impedance analysis

Bioelectrical impedance analysis was performed at four
frequencies (5, 50, 100 and 200 kHz) with a Quadscan 4000
(BodyStat, UK) multifrequency device on the right calf of
the study group in the supine position after draining the di-
alysis solutions. BIA was used to measure extracellular wa-
ter (ECW), intracellular water (ICW), TBW, and total body
fat (9).

Carotid artery intima-media thickness measurement

The common carotid arteries were the subject of ultraso-
nographic examinations using high-resolution color Dop-
pler ultrasound (Sonoline Antares, Siemens, Germany,
equipped with VFX 13-5 transducer). The single operator
performed all procedures on both sides of two longitudinal
images of each common carotid artery. The mean CA-IMT
was calculated using the average of four values obtained
from measurements of the carotid bulb and distal common
carotid artery on each side. The intraobserver coefficient of
variation was 2.5%.

Polymorphism Analysis

DNA was isolated from peripheral blood leucocytes of all
subjects by using the High Pure PCR Template Preparation
Kit (Roche, Cat. #11796828001). DNA purity and concentra-
tion were measured with the NanoDrop ND-1000 instru-
ment. For the determination of the cytosine to thymine
transition (C>T or C/T) of the rs604723 gene polymor-
phism located in the first intron of the ARHGAP42 gene,
specific primers and a probe mixture (LightSNiP Assay, TIB
MOLBIOL) were used together with the LightCycler® DNA
Master HybProbe (Roche, Cat # 12015102001) kit and stud-
ied on the real-time PCR LightCycler 480 Instrument Il
(Roche).

Melting curve analysis was used to determine the alleles
which was 51 + 2°C for the C allele and 58 + 2°C for T allele.

ARHGAP42 Gene Polymorphism Is Associated With Pulse Wave Speed

Statistical Analysis

Statistical analysis was performed by using IBM SPSS 21.0.
All variables were checked for normality using probability
plots and Kolmogorov-Smirnov/Shapiro-Wilk tests. Results
were expressed as means - standard deviations or median
- interquartile range (IQR) for normally or non-normally dis-
tributed variables. The differences in genotype distribution
were assessed by Chi-square test. Differences between
means were tested by t-test, ANOVA, or Kruskal-Wallis test,
where appropriate. Multiple comparisons were performed
using Bonferroni or Dunnett’s T3 post hoc tests. The level
of significance was accepted as p < 0.05.

Results

Study Group Characteristics

The study group subjects were older than the control group
subjects with mean ages of 54.16 + 11.841 and 51.62 +
7.326, respectively (p < 0.01). Rates of anti-hypertensive
drug usage by the study group subjects were; angiotensin-
converting enzyme (ACE) inhibitors or angiotensin receptor
blockers (ARBs) 58 %, diuretics 23 %, calcium channel block-
ers (CCBs) 19 % and beta-blockers 12. 5 %. Whereas, num-
ber of subjects and rates of anti-hypertensive drugs used
were as follows; subjects using one drug 35.4 %, two drugs
14.6 %, three drugs 10.4 %, and four drugs 4.2 %. Eventu-
ally, the rate of study group subject that did not use any
anti-hypertensive drug was 35.4 % (data not shown). Study
group characteristics are given in detail in Table 1.

ARHGAPA42 rs604723 Genotype Distribution and Allele
Frequency

Genotype distribution and allele frequency of the
ARHGAPA42 rs604723 (C/T) gene polymorphism are given in
Table 2. According to this, 73 subjects in the control group
carried the homozygous wild type CC (73 %), 22 subjects
the heterozygous polymorphic CT (22 %) and 5 subjects the
homozygous polymorphic TT (5 %) genotype. Whereas, in
the study group 30 subjects carried the homozygous wild
type CC(47.6 %), 28 subjects the heterozygous polymorphic
CT (44.4 %), and 5 subjects the homozygous polymorphic
TT (8 %) genotype. A statistically significant increase in the
heterozygous polymorphic CT genotype was observed in
the study group compared to the control group when the
two groups were compared (p = 0.002). Similarly, when the
allele frequency between the control and study groups was
examined, again a statistically significant increase of the
polymorphic T allele frequency in the study group could
be shown (p = 0.003).

ARHGAPA42 rs604723 in Relation with Clinical and Bio-
chemical Parameters

In order to determine the relationship of the ARHGAP42
rs604723 (C/T) gene polymorphism with clinical and bio-
chemical parameters, statistical analyzes were performed
based on the genotypes of the study group subjects (Table
3). According to this, the correlation of the heterozygous
polymorphic CT genotype with intracellular fluid volume
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(ICW), nutrition and body cell mass (BCMASS) parameters
were found to be statistically significant (p < 0.05). Geno-
types of the subjects were not associated with diabetes
(DM), thyroid disease, alcohol and smoking consumption,
left ventricular diastolic dysfunction (LVDD) and hyper-
lipidemia (HLP) (p > 0.05; data not shown). Again, no statis-
tically significant difference was found between the geno-

Table 1. Hypertension Study Group Characteristics

ARHGAP42 Gene Polymorphism Is Associated With Pulse Wave Speed

types of the subjects that used and did not use anti-hyper-
tensive drugs (p = 0.132). However, when the subjects with
the heterozygous polymorphic CT and homozygous poly-
morphic TT genotypes were compared with those with the
homozygous wild-type CC genotype, although statistically
not significant anti-hypertensive drug usage was found to
be increased (p = 0.057; OR: 4.05).

Mean + SD Median-IQR
Age 54 +11
Sex (F, %) 70
WHRATIO 0.86 + 0.08
BMI 29.3+45
Smoking (%) 28
Duration of HT (years) 9.6+8.2
Antihypertensive drug Use (%) Antihypertensive drug Number (%)
ACEI/ARB 58 1drug 35.4
Diuretics 23 2 drugs 14.6
CCBs 19 3 drugs 10.4
BB 12.5 4 drugs 4.2
SP (mmHg) 131+ 20
DP (mmHg) 85+12
PP (mmHg) 51+15
Al (%) 34-15
AIHR75 (%) 32-13
ED 314 + 26
C_MEANP 103+ 14
C_SvI 147 + 32
HR 72+14
PWV (m/s) 7613
Echocardiography and Pulse Wave Analysis
VKI 29.2+4.9 IVS 9-2
LA 343+4.6 RV 25-5
LVEDD 44.8+5.6 LVEF 60 - 0.00
LVESD 31.11+5.1 LVMI 66 - 26
LVPW 8.60 +1.46 SPAP 25-0
LVM (GR) 129 +40 CCAANTIMT 0.63-0.14
CCAPOSTIMT 0.69 £0.15 C-F PWV(MS) 9.9-43
Bioimpedance Analysis
THIRDSPACE 0.75+1.15 BCMASS 28.4- 6.6
FAT 26.2-11.5
LEAN 44.7-13.1
WATER 35.5-7.5
DRY 10.3-3.5
ICW 19.9-4.6
NORMECW 15.5-5.2
TBW 36.8-8.2
NORMNUTR 0.40- 0.03
IMPIDX 0.78- 0.05

SD: Standard Deviation, IQR: Interquartile Range, BMI: Body Mass Index, BB: Beta-blocker, SP: Systolic Blood Pressure, DP: Diastolic Blood Pressure, PP: Pulse Pressure, ED:
Ejection Duration, CMEANP: Central Mean Pressure, C_SVI: Central Subendocardial Viability Index, HR: Heart Rate, NORMICW: Normalized Intracellular Volume, ECW: Ex-
tracellular Volume, PWV: Pulse Wave Velocity, WHRATIO: Waist-Hip Ratio, BCMASS: Body Cell Mass, Al: Augmentation Index, AIHR75: Augmentation index adjusted to heart
rate of 75, ICW: Intracellular Fluid Volume, NORMECW: Normalized Extracellular Volume, TBW: Total Body Volume, NORMNUTR: Normalized Nutrition, IMPIDX: Impedance
Index, VKI: vena cava inferior diameter, LA: Left Atrium, LVEDD: Left Ventricular End Diastolic Diameter, LVESD: Left Ventricular End Systolic Diameter, LVPW: Left Ventricular
Posterior Wall Thickness, LVM: Left Ventricular Mass, CCAPOSTIMT: Common Carotid Artery Posterior Intima Media Thickness, IVS; Interventricular Septal Wall Thickness,
RV: Right Ventricle, LVEF: Left Ventricular Ejection Fraction, LVMI: Left Ventricular Mass Index, SPAP: Systolic Pulmonary Artery Pressure, CCAANTIMT: Common Carotid

Artery Anterior Intima Media Thickness, C-F PWV: Carotid-Femoral Pulse Wave Velocity.

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2024;21(2):271-278.

DOI: 10.35440/hutfd.1424247

274



Kosova et al.

Table 2. Genotype Distribution and Allele Frequency of the rs604723 Polymorphism

ARHGAP42 Gene Polymorphism Is Associated With Pulse Wave Speed

Genotype/ Control HT o
Haplotype n =100 (%) n =63 (%) OR 95% cl P
cC 73 (73.0) 30 (47.6) 1
CT 22 (22.0) 0.069451 28 (44.4) 3.097 1.535-6.248 0.002
rs604723 1T 5 (5.0) 5(8.0) 2.433 0.656-9.022 0.184
C 168 (84.0) 88 (69.8)
2.267 1.326 - 3.876 0.003
T 32 (16.0) 38 (30.2)

Power (1-8 err prob) of the study was 0.9512656 with critical y?:10.8306014, a..err prob: 0.004448, noncentrality parameter A: 23.2523498. HWE:
Hardy-Weinberg Equilibrium, HT: Hypertension, OR: Odds ratio, Cl: Confidence interval.

Table 3. rs604723 in Relation with Clinical and Biochemical Parameters in Hypertension Study Group

rs604723 Genotype p
CcC CT T value
BMI 29.862 +3.27 28.55+5.21 32.14 +6.67 0.340
SP 130.09 +21.39 132.04 +£20.12 137.67 £12.22 0.820
DP 84.04 +11.41 87.17 + 14.85 89.33 +8.08 0.643
P_MEANP 101.22 £12.45 104.46 +17.06 109.00 + 2.64 0.591
C_svi 142.48 £ 32.01 151.96 + 34.49 158.00 +5.57 0.528
HR 75.26 +17.47 70.54 + 12.65 69.33+4.72 0.518
Al (%) 26.08 + 15.93 32.25+10.42 38.00 + 6.08 0.159
AIHR75 (%) 27.23+9.72 30.08 + 10.40 35.33 +5.50 0.341
C_SP 121.39 +£19.56 124.75 +20.36 131.67 £10.78 0.648
C_DP 85.26 + 11.81 88.29 + 15.09 90.67 +7.64 0.661
C_MEANP 101.22 £12.45 104.46 +17.06 109.00 + 2.64 0.591
PWV 7.59+£0.94 7.71+£1.62 8.33+1.17 0.664
FAT 27.22+7.83 27.79 £ 8.35 32.23+16.73 0.656
LEAN 52.92 +11.41 46.29 +8.92 44.43 +6.05 0.087
WATER 39.85+7.11 35.71+5.23 35.97+3.13 0.095
DRY 13.063 +4.80 10.57 +3.99 8.47 +3.17 0.097
WHRATIO 0.87 +0.08 0.8473 +0.09 0.85+0.04 0.562
ICW 22.86+4.17 19.80 +3.79 20.80+2.14 0.049
NORMICW 25.32+4.35 22.38 +4.95 23.90 + 3.58 0.141
ECW 17.70 £ 2.56 16.64 +2.09 16.47 +1.20 0.303
NORMECW 17.94+4.13 15.18 +3.86 16.67 +2.39 0.092
TBW 40.56 +6.48 36.43 +5.83 37.27 £ 3.09 0.101
NORMTBW 43.27 +8.44 37.55+8.77 40.57 £5.76 0.113
NUTRITION 0.44 +0.02 0.46 +0.02 0.44 +0.02 0.005
NORMNUTR 0.41+0.01 0.40+0.01 0.41+0.02 0.100
BCMASS 32.65 +5.95 28.28 +5.42 29.70 +3.03 0.049
IMPIDX 0.75+0.07 0.79+0.03 0.78 +0.03 0.077

BMI: Body Mass Index, SP: Systolic Blood Pressure, DP: Diastolic Blood Pressure, C_SVI: Central Subendocardial Viability Index, HR: Heart Rate, Al: Aug-
mentation Index, AIHR75: Augmentation index adjusted to heart rate of 75, CMEANP: Central Mean Pressure, PWV: Pulse Wave Velocity, WHRATIO:
Waist-Hip Ratio, ICW: Intracellular Volume, NORMICW: Normalized Intracellular Volume, ECW: Extracellular Volume, NORMECW: Normalized Extracellu-
lar Volume, TBW: Total Body Volume, NORMTBW: Normalized Total Body Volume, NORMNUTR: Normalized Nutrition, BCMASS: Body Cell Mass, IMPIDX:

Impedance Index.

ARHGAPA42 rs604723 in Relation with Cardiovascular Pa-

rameters

subjects with the heterozygous polymorphic CT and homo-
zygous polymorphic TT genotypes were compared with

In order to determine the relationship of the ARHGAP42
rs604723 (C/T) gene polymorphism with cardiovascular
parameters, statistical analyzes were performed based on
the genotypes of the study group subjects (Table 4). When

those with the homozygous wild-type CC genotype the ca-
rotid-femoral pulse wave velocity (cfPWV) value, which is
used to assess arterial stiffness and measured by echocar-
diography was found to be statistical significantly in-
creased (p = 0.025).
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Table 4. rs604723 in Relation with Cardiovascular Parameters Hypertension Study Group

ARHGAP42 Gene Polymorphism Is Associated With Pulse Wave Speed

rs604723 Genotype P
cc CT T value
VKI 29.79+£3.72 27.96 £ 5.01 34.60+7.21 0.124
SYSTOLIC 128.18 + 18.86 125.17 + 16.19 144.00 + 5.65 0.349
DIASTOLIC 81.18 +11.04 75.33+12.88 83.50 + 4.95 0.300
HR 77.71+£14.82 72.39+14.13 72.50 + 3.536 0.536
HTD (years) 9.941+9.73 7.083 +8.93 7.000+1.41 0.644
LA 34.00+4.11 35.17 £5.33 38.00 +£9.89 0.517
LVEDD 43.94 + 3.68 43.39+6.80 47.50+0.71 0.600
LVESD 30.71 + 3.67 28.94 +5.33 31.00 +£9.89 0.535
VS 10.06 £ 2.51 9.06 +1.55 8.50+0.71 0.287
LVPW 8.53+1.32 8.89+1.41 10.00 + 0.00 0.323
RV 23.41+5.85 24.39 + 2.95 25.00 £ 0.00 0.774
LVEF 60.00 + 0.00 59.17 + 2.57 60.00 + 0.00 0.389
LVM (GR) 127.53 + 36.57 128.00 + 43.76 150.50 + 3.53 0.737
LVMI 64.94 + 15.75 71.72 £ 23.85 81.00 + 5.65 0.428
SPAP 26.47 £ 4.24 28.72 £9.77 32.00 + 8.48 0.509
SOLCCAPOSTIMT 0.73 £0.15 0.73 £0.15 0.60 £0.02 0.464
SOLCCAANTIMT 0.66+0.14 0.66£0.11 0.67 £0.03 0.984
CFPWV (MS) 9.45+2.09 11.05 £ 2.52 14.30 £ 6.29 0.025

VKI: vena cava inferior diameter, HR: Heart Rate, HTD: hypertension duration, LA: Left Atrium, LVEDD: Left Ventricular End Diastolic Diameter, LVESD:
Left Ventricular End Systolic Diameter, IVS: Interventricular Septal Wall Thickness, LVPW: Left Ventricular Posterior Wall Thickness, RV: Right Ventricle,
LVEF: Left Ventricular Ejection Fraction, LVMASS: Left Ventricular Mass, LVMI: Left Ventricular Mass Index, SPAP: Systolic Pulmonary Artery Pressure,
CCAPOSTIMT: Common Carotid Artery Posterior Intima Media Thickness, CCAANTIMT: Common Carotid Artery Anterior Intima Media Thickness,

CFPWV: Carotid-Femoral Pulse Wave Velocity.

Discussion

The Rho GTPase activating protein 42 (ARHGAP42) gene,
which is located at chromosome 11g22.1, encodes a mem-
ber of the Rho GTPase activating protein (RhoGAP) family.
ARHGAP42 was first identified as a protein synthesized in
SMCs with a function in controlling BP by regulating the vas-
cular tone (9). It has been demonstrated that ARHGAPA42 ex-
pression functions as a pressure-sensitive rheostat to con-
trol vascular tone by reducing Ca?*-sensitivity and limiting
the expression of specific contractile proteins in SMCs sup-
porting this function (3,10,11). The fact that four single nu-
cleotide polymorphisms (rs604723, rs633185, rs607562,
rs667575) in its first intronic sequence were found to be as-
sociated with hypertension, underpinned its potential ther-
apeutic value in hypertension control (4,12,13). In a detailed
functional study, the DNase-hypersensitivity region 2 (DHS2)
in its first intronic sequence has been shown to regulate its
expression and that it is actually the rs604723 (C/T) gene
polymorphism located into this DHS2 that is associated with
BP. According to this, the presence of the minor T allele cre-
ates a consensus binding element for SRF, a transcription
factor known to be critical for SMC-specific gene expression,
whereas the major C allele inhibits SRF binding to this se-
guence (4,14).

Large artery walls, especially the aorta, lose elasticity over
time leading to arterial stiffness. Increased arterial stiffness,
on the other hand, is closely linked to increased risk of de-
veloping hypertension, chronic kidney disease and stroke

(6,15). Nevertheless, by measuring the structural and func-
tional properties of blood vessels the preclinical stage of vas-
cular disorders can be assessed. Recent research has shown
that arterial stiffening precedes the development of high BP
and can be used to estimate future cardiovascular events.
Since several experimental models of various conditions
proved that arterial stiffness is reversible, this knowledge
can be used to prevent the development of hypertension or
other diseases. Therefore, understanding the biological
mechanisms of arterial stiffening and investigating potential
therapeutic interventions to modulate arterial stiffness is
essential and requires reliable parameters, devices and
standardized arterial stiffness measurement protocols (5).
Since, the minor T allele of the ARHGAP42 rs604723 gene
polymorphism was shown to be associated with reduced di-
astolic BP in subjects with untreated borderline hyperten-
sion, we wanted to investigate if this allele is also associated
with arterial stiffness in subjects diagnosed with hyperten-
sion.

When we analysed the genotype distribution of the
ARHGAP42 rs604723 gene polymorphism the heterozygous
polymorphic CT and homozygous polymorphic TT genotypes
were found to be more frequent in the study group subjects
with hypertension than in the healthy control group sub-
jects, with increase of the CT genotype being statistically sig-
nificant. Also, statistically significant the frequency of the
polymorphic T allele was found to be increased in the study
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group subjects. These results once more confirmed the as-
sociation of the ARHGAP42 rs604723 polymorphic T allele
with hypertension.

The relationship of hypertension with age is well known and
documented, i.e. the risk of developing hypertension dis-
ease increases with age (16,17). Similarly, hypertension is
also associated with gender; in other words, diastolic hyper-
tension is more common in men of all age ranges, while high
systolic blood pressure is more common in women aged >
60 years (18). Since, attention was paid that age and gender
distributions of study and control group subjects were bal-
anced, no association was found between these parameters
and the ARHGAP42 rs604723 gene polymorphism in our
study. In addition, genotypes of the hypertension study
group subjects were not found to be associated with diabe-
tes, thyroid disease, alcohol or cigarette consumption, left
ventricular diastolic dysfunction and hyperlipidemia param-
eters. However, correlation of the heterozygous polymor-
phic CT genotype with intracellular fluid volume, nutrition
and body cell mass parameters was statistically significant.
It was also noticed that use of anti-hypertensive drugs was
higher and statistically significant in study group subjects
with heterozygous polymorphic CT and homozygous poly-
morphic TT genotypes compared to those with homozygous
wild type CC genotypes. Although not statistically signifi-
cant, study group subjects with the heterozygous polymor-
phic CT and homozygous polymorphic TT genotypes were
found to use more anti-hypertensive drugs which might be
associated with increased arterial stiffness. It is argued that
different anti-hypertensive drug classes may have different
effects on arterial stiffness; e.g. while ACE inhibitors, CCBs,
and mineralocorticoid receptor antagonists (MCRAs) are
beneficial in reducing arterial stiffness and central BP; some
beta-blockers may have the opposite effects while lowering
peripheral BP. But, it should be also kept in mind that the
majority of studies on beta-blockers have investigated the
effects of atenolol and there are insufficient data available
regarding the effects of vasodilating beta-blockers like
labetalol. While ARBs appear to have a beneficial effect on
arterial stiffness, diuretics appear to be neutral, as they do
not appear to affect arterial stiffness and central BP beyond
their effects on reducing brachial artery pressure (7). In ac-
cordance with our findings, when subjects with resistant hy-
pertension, i.e. BP values remaining above the therapeutic
goal despite concurrent use of three antihypertensive
agents from different classes, were compared to subjects
with well controlled hypertension their brachial-ankle pulse
wave velocity (baPWV) was found to be increased indicating
to elevated vascular stiffness (19). Concisely, the need of too
many anti-hypertensive drugs in the control of hypertension
is anindicator of BP severity and a risk factor for arterial stiff-
ness in affected subjects.

In our study, systolic and diastolic blood pressure values
were not found to be associated with the genotypes of the
study group subjects, which is mainly due to the fact that
most of them were using anti-hypertensive drugs for their

ARHGAP42 Gene Polymorphism Is Associated With Pulse Wave Speed

therapy. However, when subjects with the heterozygous
polymorphic CT and homozygous polymorphic TT genotypes
were compared with those with homozygous wild-type CC
genotype, cfPWV an indicator for arterial stiffness measured
by echocardiography and SphygmoCor was found to be sta-
tistically significant increased. This finding again might ex-
plain the reason why subjects carrying those genotypes
were described more anti-hypertensive drugs; probably due
to greater arterial stiffness and difficulties encountered in
blood pressure control.

Drugs that are commonly used in the control and treatment
of hypertension and hypertension- related cardiovascular
diseases do not exert the same therapeutic effect in all
cases, are sometimes insufficient or even cause adverse ef-
fects. This is partly due to different hypertension-suscepti-
bility genes involved in the disease outcome of the subjects
and other genetic variations with additive effects in the clin-
ical course of the disease or drug response (20). Thus, inten-
sive research for new blood pressure reducing agents and
drugs is carried out as well as for novel therapeutic targets
for anti-hypertensive therapies that could prove useful for
individualizing treatment regimens. Hypertension can some-
times develop as a consequence of either overexpression or
downregulation of one risk factor genes. In such cases, gene
therapy-based anti-hypertensive drugs could be used to tar-
get the responsible gene and reverse this disease-causing
condition. In a study, where survivin, a protein inhibiting
apoptosis, was downregulated by its dominant-negative
mutant in pulmonary arterial hypertension (PAH) rat models
lowered pulmonary vascular resistance, right ventricular hy-
pertrophy, and pulmonary arterial medial hypertrophy
could be achieved (21). Similarly, antisense oligonucleotides
(ASOs) against angiotensin Il receptor type 1 (ATR1), angio-
tensinogen (AGT), ACE or beta 1-adrenergic receptor
(ADRB1) genes were also successfully used in the treatment
of hypertension in rat models. Administration of ASOs in lip-
osomes even prolonged their therapeutic effects (22). So
far, there are no clinical trials investigating candidate drugs
able to modulate ARHGAP42 expression or ASOs that specif-
ically bind and inhibit the minor T allele of the rs604723
gene polymorphism in the treatment of primary hyperten-
sion. But, with the development of new small molecular
drugs it will likely be possible to regulate enzymes like
ARHGAP42 that could be effectively used in anti-hyperten-
sive therapies (20,23,24).

In summary, we found that the ARHGAP42 rs604723 (C/T)
gene polymorphism is associated with pulse wave speed in
subjects diagnosed with hypertension. Since, the number of
anti-hypertensive drugs used usually increases in subjects
with arterial stiffness, it would be also interesting to investi-
gate the association between specific anti-hypertensive
drugs and the different ARHGAP42 rs604723 gene polymor-
phism genotypes in a larger cohort. A significant association
would be useful in the future to select the appropriate anti-
hypertensive drug or drugs according to the subjects’ geno-
type to carry out personalized therapy.
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Aile Hekimi ve Aile Saghgi Calisanlarinin Meme Kanseri Hakkinda Bilgi ve

Farkindaliklari; Samsun ili Ornegi

Bekir SAHIN "=, Mevliide ALPASLAN ARAR? "=, Muhammet Ali ORUG3

tig Hastaliklari, Samsun il Saghk Midiirliigii Kamu Hastaneleri Hizmetleri Bagkan Yardimcisi, Samsun, TURKIYE
2Dogum ve Kadin Hastaliklari Hemsireligi, Samsun il Saghk Midiirliigii, Halk Saghgi Baskanhgi, Samsun, TURKIYE

3Aile Hekimligi, Samsun Universitesi Tip Fakiiltesi, Samsun TURKIYE

0Oz

Amag: Toplumun saglik hizmetlerine erisimini kolaylastiran ve guvenilirligiyle 6n plana ¢ikan aile saghgi
merkezleri, meme kanserinin erken teshis ve taramasinda kritik bir rol oynarlar. Bu g¢alisma, toplumun meme
kanseri konusunda farkindaligini artirmada hayati Gneme sahip olan aile hekimleri ve aile saghgi ¢alisanlarinin
meme kanseri hakkindaki bilgi diizeylerini ve farkindaliklarini belirlemeyi amaglamaktadir.

Materyal ve metod: Bu ¢alisma Samsun ili aile sagligi merkezlerinde gérev yapmakta olan aile hekimleri ve aile
sagligi calisanlariile yurGtalmastir. Katilimcilarin meme kanseri hakkindaki bilgi ve farkindaliklarini 6lgmek ama-
clyla Google Forms tzerinden online bir anket uygulandi.

Bulgular: Calismaya 188’i kadin (%71,5), 75’i erkek (%21,5) olmak tizere toplam 263 kisi dahil edildi. Katilimcila-
rin %44,5’i aile hekimi, %55,5’i aile saghgi ¢alisaniydi. Kadinlarin %96,8’i kendi kendine meme muayenesi yaptir-
digini bildirdi. Mammografi ¢cektirmedigini ifade eden kadinlar (%38,8) gerekge olarak %27,8 oraninda sikayet-
lerinin olmayisini bildirmistir. Meme kanseri riskleri ve belirtileri hakkindaki 6nermelere aile hekimleri aile sagligi
¢alisanlarina oranla (p<0,05); kadinlar ise erkeklere oranla (p<0,05) daha fazla dogru yanit vermistir.

Sonug: Calisma sonuglari, kadinlarin meme kanseri taramasi konusunda iyi bir farkindaliga sahip oldugunu, ka-
tilimcilarin ulusal meme kanseri standartlari ve meme kanseri risk faktorleri hakkinda bilgi diizeylerinin yetersiz
oldugunu gostermektedir. Saglik profesyonellerinin meme kanseri erken teshis ve tarama programlari hakkinda
bilgilerini artirmak ve olumlu saglik davranisi degisikliklerini gelistirebilmek icin gérev ve sorumluluklari gerge-
vesinde duzenli araliklarla hizmet igi egitimlerin verilmesi 6nemlidir.

Anahtar Kelimeler: Aile hekimligi, Halk sagligi, Erken tani, Farkindalik, Meme kanseri, Tarama

Abstract

Background: Family health centers, which facilitate access to healthcare services in the community and are
known for their reliability, play a critical role in the early diagnosis and screening of breast cancer. This study
aims to assess the knowledge levels and awareness of breast cancer among family physicians and healthcare
workers who play a vital role in increasing public awareness of breast cancer.

Materials and Methods: This study was conducted with family physicians and healthcare workers serving in
family health centers in Samsun province. An online survey using Google Forms was implemented to assess
participants' knowledge and awareness about breast cancer.

Results: A total of 263 people, 188 women (71.5%) and 75 men (21.5%), were included in the study. 44.5% of
the participants were family physicians and 55.5% were family health workers. 96.8% of women reported having
self-breast examination. Women who stated that they did not have a mammogram (38.8%) stated that the
reason was that they did not have any complaints at a rate of 27.8%. Family physicians were more likely to
respond to suggestions about breast cancer risks and symptoms than family health professionals (p<0.05);
Women gave more correct answers than men (p<0.05).

Conclusions: The study results indicate that women have good awareness of breast cancer screening, but par-
ticipants have inadequate knowledge about national breast cancer standards and breast cancer risk factors. It
is important to provide in-service training at regular intervals within the framework of the duties and responsi-
bilities of health professionals in order to increase their knowledge about breast cancer early detection and
screening programs and to develop positive health behavior changes.

Key Words: Family medicine, Public health, Early diagnosis, Awareness, Breast cancer, Screening
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Giris

Kadin meme kanseri, 2020 yilinin sonu itibari ile diinya ¢a-
pinda en yaygin goriilen kanser tirl olarak akciger kanseri-
nin yerini almistir (1). Diinya genelinde kanser nedenli
olimler arasinda besinci sirada yer alan meme kanseri, in-
sidans ve mortalite oranlari bakimindan kadinlarda en fazla
gorilen kanser turldir (1,2). Tirkiye’de de de yaklasik her
dort kadindan biri meme kanseri tanisi almis ve mortalite
acisindan %4,7’si meme kanserine bagli hayatini kaybetmis-
tir (3). Kadin cinsiyet en glicli meme kanseri riski olmakla
birlikte, erkek meme kanseri insidansi da son zamanlarda
giderek artis gostermektedir (4).

Meme kanseri, memenin glandular dokusundaki kanallarin
veya lobullerin epitel hiicrelerinde ortaya ¢cikmaktadir. Bas-
langicta kanal ve lobuller ile sinirli olan kanserli bliyime ge-
nellikle semptomlara neden olmaz ve metastaz icin minu-
mum potansiyele sahiptir. Bu in situ kanserler zamanla me-
meyi cevreleyen dokuyu istila ederek diger organlara me-
tastaz yapabilmektedirler (5). Bu nedenle meme kanserini
erken evrede teshis etmek ve tedavisine erken evrede bas-
lamak oldukca 6nemlidir. Meme kanserinin erken teshi-
sinde kullanilan, etkili oldugu kanitlanmis tek tarama yon-
temi mamografi taramasidir (6). Diger taraftan mamografi-
nin etkinligini arttirmak icin taramaya dahil olan kadinlara
klinik meme muayenesi (KMM) yapilmasi ve meme kanseri
farkindahgini arttirmak icin 20 yasindan sonra her kadinin
kendi kendine meme muayenesi (KKMM) yapmasi hakkinda
danismanlik hizmeti verilmesi 6nerilmektedir (7).

Meme kanseri erken teshis edilip tedavi edildiginde hayatta
kalma sansi ¢ok yiiksektir. Meme kanseri taramalari ile er-
ken tani konulabilmekte ve olumlu sonuglar elde edilebil-
mektedir. Ulkemizde Kanser Erken Teshis, Tarama ve Egitim
Merkezleri (KETEM) tarafindan meme kanseri taramalari
yuruttlmektedir. Aile Saghigr Merkezleri (ASM) ile Toplum
Sagligi Merkezleri (TSM) bu konuda rol almaktir (8). Konu
edilen bu tarama programlarinin daha elektif uygulanabil-
mesi icin aile hekimlerine ve aile saghgi ¢calisanlarina bliytk
gorev dismektedir. Saghk calisanlari toplumun meme kan-
seri farkindahigini arttirmada kilit bir role sahiptir. Bu ¢ika-
rimlar dogrultusunda meme kanserinin erken teshisi ve ta-
ramasi icin saglik profesyonelleri bu konuda yeterli bilgi di-
zeyine, olumlu tutum ve davranisa sahip olmali ve gevresine
bu bilgiyi dogru bir sekilde iletebilmelidir.

Bu ¢alismada, topluma meme kanseri farkindalig kazandi-
rilmasinda kilit rol oynayan aile saghgi merkezi saglik cali-
sanlarinin bu konu ile ilgili bilgi ve farkindaliklarini degerlen-
dirmek; konu hakkindaki eksikliklerini belirlemek ve hem li-
teratlire hem de planlanan egitim programlarina katki sag-
lamak amaglanmistir.

Materyal ve Metod

Prospektif ve tanimlayici tipte planlanan bu arastirma Nisan
2022-Agustos 2022 tarihleri arasinda Samsun ilinde yapil-
mistir. Calismanin evrenini, Samsun ilindeki ASM’lerde go-
revli olan aile hekimleri ile aile saghgi ¢calisanlarindan (hem

Aile Sagligi Merkezlerinde Meme Kanseri Farkindaligi

sire, ebe, saglik memuru, hekim ve acil tip teknisyen/tekni-
kerleri) olusan toplam 819 personel olusturmaktadir. Daha
once konula ilgili yapilmis olan Yapran (2021)'in calisma-
sinda saglik profesyonellerinin meme kanseri belirtileri hak-
kinda "memede Ulser" 6nermesine katilimcilarin %68.5'i
dogru yanit vermistir. Bu bilgi kullanilarak yapilan hesapla-
mada etki blyuklGgi 0.2, hata payi (a=0.05) ve %95 giic ali-
narak toplam érneklem sayisi 262 bulunmus ve ¢alisma 263
katilimci ile sonlandirimistir (9). Verilerin toplanmasinda,
arastirmacilar tarafindan gilincel literatiirden faydalanilarak
olusturulan anket formu kullanilmistir (9-11). Anket for-
munda 8’i katilimcilarin sosyo-demografik o6zelliklerini,
17’si meme kanseri hakkinda bilgi ve farkindaliklarini sorgu-
lamaya yonelik toplam 25 soru bulunmaktadir. Veriler aras-
tirmacilar tarafindan aile saghgi merkezleri birebir ziyaret
edilerek Google Form uygulamasi ile toplanmistir.
istatistiksel analizlerde siklik dagilimlari ve ortanca (mini-
mum-maksimum) degerleri hesaplandi, kategorik degisken-
ler arasi farklar icin Ki-kare Testi, Fisher’in Kesin Testi kulla-
nildi. Yas degiskeninin normal dagilima uygunlugu Kolmo-
gorov-Smirnov testiile degerlendirildi. Yas degiskeni icin or-
tanca minimum maksimum degerleri verildi. P degeri igin
0.05’ten kiiguk degerler anlamli kabul edilmistir.

Bulgular

Galismaya %71,5 (n=188)’i kadin %28,5 (n=75)’i erkek ol-
mak Uzere toplam 263 katilimci dahil edilmistir. Tim kati-
limcilarin yaglari 22-65 yas araliginda olup, yas ortalamasi
4318.4 yildir. Calismaya dahil edilen saghkgilarin %44,5'i
aile hekimi, %55,5'i aile saghgi ¢alisani (ASC) olarak gérev
yapmaktadir. Katilimcilarin %5,7’si kendisinde meme kan-
seri de dahil meme hastalig 6ykisi oldugunu, %20,9'u ai-
lesinde meme kanseri dykisi oldugunu ve meme kanseri
Oykiisti olan bu kisilerin %50.9’'unun meme kanserini KKMM
yaparak tespit ettiklerini bildirmistir. Ayrica ailesinde meme
kanseri 0ykiisi olan katilimcilarin %58, sinin 2. derece ya-
kinlarinda meme kanseri 6ykiist oldugu saptanmistir. Tablo
1’de katihmcilarin sosyodemografik 6zelliklerine gore dagi-
limlari verilmistir.

Calismaya dahil edilen kadinlarin %38,8’'inin mamografi
cektirmedigi, mamografi ¢ektirmeyen kadinlarin %51’inin
mamografi icin yasinin uygun olmadigi ve %27,8'inin de si-
kayeti olmadigi icin mamografi ¢cektirmedigi tespit edilmis-
tir. Kadinlarin %96,8’inin KKMM yaptigi ve bu Kkisilerin
%64,8’inin ayda 1 kez KKMM yaptigi bildirilmistir. Tablo
2’de kadinlarin meme kanserine yonelik tutum ve davranis-
lari incelenmistir.

“Mamografi bir tarama yontemidir.”, “Bilgisayarli tomog-
rafi (BT) bir tarama yontemidir.”, “Pozitron emisyon tomog-
rafi ve Bilgisayarli tomografi (PET-BT) bir tarama yontemi-
dir.” 6nermelerine aile hekimleri ASC’lere oranla daha fazla
dogru yanit vermis ve bu dnermelerde istatiksel olarak an-
lamli farkhlik bulunmustur (Sirasiyla; p=0.004, p<0.001,
p<0.001). “Meme ultrasonu bir tarama yéntemidir.”, 6ner-
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mesine ASC’ler aile hekimlerine oranla daha fazla yanls ya-
nit vermis ve bu dnermede istatiksel olarak anlamli farklilik
bulunmustur (p=0.002). Tablo 3’te saglkgilarin meme kan-
seri tarama yontemleri onermelerine verilen yanitlarin
mesleklere gore karsilastiriimasi verilmistir.

“Mamografi ile tarama sikligi nedir?” 6nermesi %86,7,
“Meme kanseri diinyada en sik gorilen kanser tirtdir.”
onermesi %79,5 oranlari ile katihmcilar tarafindan en fazla

Aile Sagligi Merkezlerinde Meme Kanseri Farkindaligi

dogru yanit verilen énermeler olurken; “KKMM ne zaman
yapilmalidir? “6nermesi %31,2, “KKMM hangi yastan itiba-
ren yapilmahdir?” édnermesi %49,1 oranlari ile en az dogru
yanit verilen 6nerme olmustur. Katihmcilarin meme kanseri
hakkindaki genel bilgi sorularina ve Ulusal Meme Kanseri
Standartlari hakkindaki 6nermelere verdikleri yanitlarin da-
gihmlari Tablo 4’te verilmistir.

Tablo 1. Katihmcilarin sosyodemografik ozelliklere gére dagilimlarn

Degigkenler Min-max Ort+SS
Yas 22-65 43+8.4
Sayi (n) Yiizde (%)
Cinsiyet Kadin 188 715
Erkek 75 28.5
Medeni durum Evli 233 88.6
Bekar 30 11.4
Meslek Aile hekimi 117 44.5
ASC 146 55.5
Meme hastaligi 6ykisi var mi? Evet 15 5.7
Hayir 248 94.3
Ailede meme kanseri 6ykiisii var mi Evet 55 20.9
Hayir 208 79.1
Ailede meme kanseri nasil teshis edildi(n=55) Rutin doktor mua- 12 218
yenesi
KKMM 28 50.9
Gorintuleme 15 27.3
Ailede meme kanseri olan kisi ile yakinlik dereceniz? (n=55) 1. derece 13 23.8
2. derece 32 58.2
3. derece 5 9.1
4.diger 5 9.1
Tablo 2. Kadinlarin meme kanserine yonelik tutum ve davranis sorularina verilen yanitlarin dagilimi
Sorular n %
. . T Evet 73 62.2
Hi¢ mamografi cektirdiniz mi? (n:188) Hayir 115 38.8
Sikayetim yok 32 27.8
Mamografi cektirmeme nedenleriniz? (n:115) Al'ig;nn:if;ﬁgeuia;:;fll(Z\QE)U;:;)IOk 671 6512
Diger 15 13
Evet 182 96.8
KKMM yapiyor musunuz? (n:188) Hayir 6 39
Haftada 1 kez 44 24.2
. Ayda 1 kez 118 64.8
Hangi siklikla KKMM yapiyorsunuz? (n:182) 6 ayda 1 kez 117 03
Yilda 1 kez 3 1.6

KKMM: Kendi kendine meme muayenesi

Meme kanseri risk faktorlerini bilme durumlarini sorgula-
maya yonelik “Erken menars (<12 yas) meme kanseri riskini
artinr.”, “Hormon replasman tedavisi (HRT) meme kanseri
riskini azaltir.”, “30 yas sonrasi ilk dogum 6ykisi meme
kanseri riskini artirir; ve meme kanseri belirtilerinden ”,
“Memede ulser”, “Kilo kaybi” 6nermelerine aile hekimleri
ASC'lere gore daha fazla dogru yanit vermis ve bu yanitlar
istatistiksel olarak anlamli farklihk olusturmustur (Sirasiyla;
p=0.002, p=0.040, p=0.009, p<0.001, p<0.001). Katihmcila-
rin meme kanseri risk faktorleri ve belirtileri hakkinda veri-

len 6nermelere verdikleri cevaplarin mesleklere ve cinsi-
yete gore karsilastirmasi Tablo 5’da verilmistir.

“Abortus Oykisic meme kanseri riskini artirir” ve “Kilo
kaybi” 6nermelerine kadin katilimcilar erkek katilimcilara
gore daha fazla oranda dogru yanit vermis ve bu yanitlar is-
tatistiksel olarak anlamh farklilik olusturmustur (Sirasiyla;
0.002, <0.028). Katihmcilarin meme kanseri risk faktorleri
ve belirtileri hakkinda verilen 6nermelere verdikleri cevap-
larin cinsiyete gore karsilastirmasi Tablo 5’de verilmistir.
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Tablo 3. Katilimcilarin meme kanseri tarama yontemleri hakkindaki dnermelere verdikleri yanitlarin mesleklerine gére

karsilastiriimasi

Aile hekimi ASC p/x%Degeri**
Sorular Sayi (n) Yiizde (%) Sayi (n) Yiizde (%)
KKMM bir tarama yéntemidir.
Dogru 114 97.4 143 97.9 rx
Yanlig 3 2.6 3 2.1 0,783/0,076
KMM bir tarama yéntemidir.
Dogru 112 95.7 132 90.4
Yanlig 5 4.3 14 9.6 0.098/2,738
Meme ultrasonu bir tarama yéntemidir.*
Dogru 92 76.6 134 91.8
Yanlig 25 21.4 12 8.2 0.002/9,288
Mamografi bir tarama yontemidir.
Dogru 115 98.3 146 100 x
Yanlis 2 1.7 0 0 0.113/2,515
Mamografi bir tarama yéntemidir.*
Dogru 8 6.8 28 19.2
Yanlig 109 93.2 118 80.8 0.004/8,372
BT bir tarama yontemidir.*
Dogru 6 5.1 37 253
Yanlig 111 94.9 109 74.7 <0.001/19,405
PET-CT bir tarama yontemidir.*
Dogru 2 1.7 34 13.7 rx
Yanlig 115 98.3 112 86.3 <0.001/25,598

KKMM: Kendi Kendine Meme Muayenesi; KMM: Klinik Meme Muayenesi; BT: Bilgisayarli Tomografi; PET-BT: Pozitron Emisyon Tomografi ve Bilgisa-

yarli Tomografi; n, olgu sayisi; %, yiizde seklinde gésterildi.
*Yanlis verilen 6nerme; ** Ki-kare Testi uygulandi.; *** Fisher’in Kesin Testi uyguland.

Tablo 4. Katilimcilarin meme kanseri hakkindaki genel bilgi sorularina ve Ulusal Meme Kanseri Standartlari hakkindaki

sorulara verdikleri yanitlarin dagihimlari (n:263)

Soru No Genel Bilgi Sorulari n %
15 Meme kanseri diinyada en sik gériilen kanser tiridiir.
Dogru* 209 79.5
Yanlig 43 16.3
Bilgim yok 11 1.7
16 Meme kanseri kadinlarda kansere bagh oliimler arasindailk sirada yer almaktadir.
Dogru* 181 68.8
Yanlig 56 213
Bilgim yok 26 9.9
17 Gelismis lilkelerde meme kanseri insidansi daha yiiksektir.
Dogru* 135 51.3
Yanlig 55 20.9
Bilgim yok 73 27.8
Ulusal Meme Kanseri Tarama Standartlarina Gére
21 Risk tastyan hedef grup yas arahigi?
20-69 yas 16 6.1
20-65 yas 14 53
30-69 yas 59 224
40-69 yag* 174 66.2
22 Mamografi ile tarama sikhgi nedir?
Yilda bir kez 35 133
2 yilda bir kez* 228 86.7
23 KKMM hangi yastan itibaren yapilmahdir?
Menars yasindan itibaren 90 34.2
20 yasindan itibaren* 129 49.1
30 yasindan itibaren 36 13.7
Bilgim yok 8 3
24 KKMM ne zaman yapilmalidir?
Menstrual siklusun 5-7. gunleri arasi* 82 31.2
Menstrual siklusun 14. giiniinde 54 20.5
Menstrual siklusun sonunda 81 30.8
Menstrual siklusla bir ilgisi yok 46 17.5
25 Ulkemizde uygulanan klinik meme muayenesi ile ilgili verilen bilgilerden hangisi dogrudur?
20-40 yas araliginda 2 yilda bir kez 40 yasindan sonra yilda bir kez* 201 76.4
Menarstan itibaren 2 yilda bir kez yapilmasi dnerilmektedir. 40 15.2
Bilgim yok 22 8.4

*Sorunun/6nermenin dogru yaniti; KKMM: Kendi kendine meme muayenesi
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Tablo 5. Katilimcilarin mesleklerine ve cinsiyetlerine gére meme kanseri risk faktorleri ve belirtileri hakkinda istatiksel

olarak anlamli bilgi diizeylerinin karsilagtirilmasi

Aile hekimi ASC
Soru Onermeler n % n % p/x? Degeri
No
18 Risk Faktorleri
Erken menars (<12) meme kanseri riskini artirir.
Dogru 74 63.2 64 43.8
Yanlig 43 36.8 82 56.2 0.002/9,814
HRT meme kanseri riskini azaltir. *
Dogru 13 11.1 30 20.5
Yanlig 104 88.9 116 79.5 0.040/4,229
30 yagindan sonra ilk dogum 6ykiisiit meme kanseri riskini artirir.
Dogru 65 55.6 57 39.3
Yanlig 52 44.4 89 60.7 0.009/6,868
19 Belirtiler
Memede iilser
Dogru 101 86.3 93 63.7
Yanlis 16 137 53 363 <0.001/17,182
Kilo kaybi*
Dogru 93 79.5 69 47.3
Yanlis 24 205 77 527 <0.001/28,516
Kadin Erkek
Onermeler n % n %
18 Risk Faktorleri
Abortus dykiisiit meme kanseri riskini artirir*
Dogru 8 43 20 26.7
<0.001/28,306
Yanlig 180 95.7 55 733 /28,
19 Kilo kaybi*
Dogru 108 57.4 54 72
Yanlis 80 42.6 21 28 0,028/4,800

*Yanlis verilen 6nerme; **Ki-kare testi uygulandi

Tartisma

Meme kanserinin erken teshis ve optimal tedavisinde, bilgi
ve farkindalik hayati bir rol oynamaktadir. Saglik profesyo-
nellerinin meme kanseri tarama yéntemleri konusunda ye-
terli bilgi diizeyine ve olumlu tutuma sahip olmalari, bu yon-
temlerin hastalar tarafindan uygulanmasinda 6nemli bir be-
lirleyicidir. Bu nedenle bu ¢alisma ASM’lerde goérevli olan aile
hekimleri ve ASC’lerin meme kanseri ile ilgili bilgi ve farkin-
daliklarini degerlendirmek amaciyla yapilmistir.
Galismamizda katihmecilarin %71,5 (n=188)'i kadin %28,5
(n=75)"i erkekti. Literatiirde meme kanseri ile ilgili bircok ¢a-
lismanin kadinlar ile yapildigi gérilmektedir (10,12). Calis-
mamiza erkek katilimcilarin da dahil edilmesi ¢calismamizi
daha 6zgin kilmstir.

CGalismamizda katilimcilarin %20,9’unun ailesinde pozitif
meme kanseri dykisi vardi ve bunlarin %23,8’i birinci de-
rece akrabalardaydi (anne ve kiz kardes). Gana’da Saglik ve
Muttefik Bilimler Universitesi'ndeki kadin lisans dgrencileri
ile yapilmis bir calismada kadinlarin %14,3’inde; Kuzey Su-
udi Arabistan’da kadin saglik calisanlaryla yuritilen calis-
mada da kadinlarin %13,5’inde; Nnewi'deki kadin saglik cali-
sanlari arasinda meme kanseri tarama uygulamalarini ince-
leyen bir calismada, kadinlarin %15’inde (10,13,14) ; Tur-
kiye’de tip fakiltesi 6grencilerinin meme kanseri ve kendi
kendine meme muayenesi ile ilgili bilgi ve tutumlarinin de-
gerlendirildigi bir calismada 6grencilerin %10,6’sinda; hem-
sirelerin meme kanseri, kendi kendine meme muayenesi ve
mamografiye iliskin inanglarinin incelendigi calismada ise

%7,2'sinde ailede pozitif meme kanseri 6ykisi oldugu bildi-
rilmistir (15,16). Calismamizda ailesinde pozitif meme kan-
seri oykisl olma oraninin ulusal ve uluslararasi yapilan ¢a-
lisma bulgularinda bildirilen oranlara goére daha yuksek ol-
dugu bulunmustur.

Calismamizda, katilimcilarin %20,9’u ailesinde meme kan-
seri Oykiisi oldugunu ve meme kanseri 6ykisi olan bu kisi-
lerin %50,9’unun meme kanserini KKMM yaparak tespit et-
tiklerini bildirmistir. Mamografi meme kanseri erken teshi-
sinde en etkili tarama araci oldugu bilinmesine ragmen,
KKMM, kaynaklari kisith Glkelerde memedeki anormallikleri
erken evrede saptamak icin akilci bir yaklasim olabilir. Ulke-
mizde de kadinlara kendi meme dokusunu tanimasi ve olu-
sabilecek degisiklikleri fark edebilmesi icin dizenli olarak
KKMM yapilmasi 6nerilmektedir (17,18). Calismamizdaki ka-
din katihmcilarin meme kanserine yonelik tutum ve davra-
nislarini belirlemek igin sorular sorulmustur. Verilen yanitlar
dogrultusunda, kadinlarin %96.8’inin KKMM yaptigi saptan-
mistir. Ulkemizde kadin saglik ¢calisanlariyla yapilan baska bir
calismada kadin saghk c¢alisanlarinin %42,5’inin  (19);
Gana’da yapilan bir g¢alismada, kadin saghk calisanlarini
%42,6'sinin KKMM yaptig1 bildirilmistir (10). Ayrica ¢alisma-
mizda kadinlarin %62,2’sinin mamografi ¢ektirdigi, mamog-
rafi gektirmeyen grubun da %51’inin yasinin uygun olmadigi
(40<) saptanmustir. Tiirkiye'de kadin saglk calisanlariyla ya-
pilan diger calismalarda mamografi ¢ektirme oranlari bizim
¢alisma bulgularimizdan daha disiik bulunmustur (19,20).
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Diger Ulkelerde de kadin saglk galisanlarinin mamografi ¢ek-
tirme orani %14,9 ile %60,0 arasindadir (21,22). Calisma bul-
gularimiz katihmcilarimizin meme kanseri muayenesi farkin-
daliginin diger ¢calismalara oranla daha yiiksek oldugunu gos-
termistir. Diger taraftan Ulkelerin sosyoekonomik, kiiltiirel
yapisinin ve saglik calisanlarinin ¢alisma alanlarinin da ta-
rama davranislarini etkileyebilecegini disiinmekteyiz.
Meme kanserinde tarama ve erken teshis iki hayati strateji-
dir. Tarama, kanserli bireylerde kabul edilebilir uygulama-
larla semptomlar ortaya ¢ikmadan 6nce kanseri tanimlaya-
bilmeyi amaclarken, erken teshisin énemli bir yoni genel
popilasyonun yani sira saghk profesyonelleri arasinda da
kanserin erken belirtileri konusunda farkindaligin artiriima-
sini da saglamasidir. KKMM, KMM ve Mamografi meme kan-
seri icin iyi bilinen tarama yontemleridir (18). Calismamizda
katihmcilara meme kanseri taramalari hakkinda 7 énerme
sorulmustur. Katilimcilar KKMM, KMM ve Mamografinin
meme kanser taramasinda bir tarama yéntemi oldugu bilgi-
sine ¢ogunluk olarak dogru yanit verdigi gorulirken, “Meme
ultrasonu bir tarama yontemidir.” énermesine aile hekimi
(%76,6) ve ASC'nin (%91,8) blylk bir cogunlugunun yanlis
cevap verdigi saptanmistir. Ulkemizde yapilan benzer calis-
malarda benzer bulgulara ulasilmistir (23,24). Tarama prog-
ramlarinin basariya ulasmasinda énemli roli olan aile saghgi
merkezlerinde aile hekimlerine ve ASC’lere gérev ve sorum-
luluklarn cergevesinde gilincel ve koruyucu saglik hizmetleri
hakkinda hizmet ici egitimler verilmelidir.

Ulkemizde uygulanan Ulusal Meme Kanser Tarama Progra-
mina gore, kadinlarin 20 yas itibariyle ayda bir defa duzenli
olarak KKMM yapmasi 6nerilmektedir. KKMM icin en uygun
zaman menstrual siklusun 5-7. ginleri arasidir (7). Calisma-
mizda sordugumuz “KKMM ne zaman yapilmalidir? ”6ner-
mesi %31,2, “KKMM hangi yastan itibaren yapiimahdir?”
onermesi %49,1 oranlari ile en az dogru yanit alan énerme
olmustur. Ulkemizde tip fakiiltesi 6grencileri ile yiritilen
calismada, 6grencilerin %30,4’'G KKMM'’nin adet sonrasi do-
nemde yapilmasi gerektigini, %37’si de KKMM’nin 20 yasin-
dan itibaren yapilmasi gerektigini bildirmistir (25). Ankara’da
saghk calisanlari ile yapilan calismada kadinlarin sadece
%25’'i KKMM’ye baslama yasini, %10’u ise KKMM’nin uygu-
lama sikligini dogru bilmistir (26). Calisma bulgularimiz lite-
ratr bulgulari ile benzer sonuglar icerdigi ve saglik profes-
yonellerinin meme kanseri taramasina iliskin bilgi dizeyleri-
nin yetersiz oldugu gortlmustir.

Meme kanseri tespiti ve tedavisindeki gelismeler sag kalimi
onemli olgide artirmis olsa da, meme kanseri riski, prognozu
ve hayatta kalmaiile ilgili Gnemli sorunlar hala devam etmek-
tedir (27). Katihmcilarin meslek gruplarina gére meme kan-
seri risk faktorlerini ve belirtilerini bilme durumlarina bakti-
gimizda aile hekimlerinin ASC’'lere gore daha fazla dogru ya-
nit verdigi bulunmustur. Turkiye’'nin glineyindeki kadin sag-
lik ¢alisanlarinin meme ve rahim agzi kanseri konusundaki
farkindahk, davranis ve bilgi diizeylerinin degerlendirildigi
¢alismada, doktor ve hemsirelerin meme kanseri hakkindaki
bilgi, tutum ve davranislarinin yeterli dizeyde olmadigi bil-
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dirilmistir (28). Turkiye’de saglik hizmetleri 6grencileri ile ya-
pilan calismada 6grencilerin, meme kanseri belirtilerine ilis-
kin bilgi eksikliginin oldugu (29). Gana’da gelecegin saglk
profesyonelleri ile yapilan galisma bulgularinda, katilimcila-
rin meme kanseri risk faktorleri konusunda orta diizeyde far-
kindaliklarinin oldugu (10); Vodouhe ve ark.’nin galisma-
sinda da hemsirelik/ebelik 6grencilerinin yaklasik %16’sI en
az dort meme kanseri risk faktorini bildigi ve 6grencilerin
risk faktorleri hakkinda bilgisinin az oldugu bildirilmistir (30).
Galisma bulgularimiz ulusal ve uluslararasi alanda yapilmis
benzer gcalisma bulgulari ile paralel sonuglar igermektedir.
Oysaki hastalik olustuktan sonra kanser belirtileri ortaya cik-
maktadir. Meme kanseri oranlarini azaltmak igin risk faktor-
lerini bilmek ve gerekli 6nlemleri almak oldukga 6nemlidir.
Galismada katimcilarin cinsiyete gére meme kanseri belirti
ve risk faktorlerini bilme durumlarina baktigimizda kadin ka-
tihmailarin verilen énermelere erkeklere oranla daha fazla
dogru yanit verdigi bulunmustur. Meme kanseri daha ¢ok
kadinlarda goruldigi icin meme kanseri ile ilgili calismalarin
hedef kitlesini daha ¢ok kadinlar olusturmaktadir. Meme
kanseri hakkinda erkeklerin bilgisini degerlendiren ¢ok az ¢a-
lismaya ulasiimistir. Brezilya’da erkek lniversite 6grencileri
ile yapilan ¢alismada, erkek 6grencilerin meme kanseri hak-
kinda sinirli bilgiye sahip olduklari; Tlrkiye'de erkekler ile ya-
pilan bir calismada, erkeklerin gogunlugunun meme kanseri
hakkinda yeterli ve dogru bilgiye sahip olmadigi bildirilmistir
(31,32). Nitekim ¢alisma bulgularimiz ulusal ve uluslararasi
alanda yapilmis benzer calisma bulgulari ile paralel sonuglar
icermektedir. Erkek meme kanserlerinin geg tani ve ¢ogun-
lukla da koti ilerleyen prognoz asamalari goz 6niine alindi-
ginda, erken tani ve potansiyel tedavilere katilim olasiligini
desteklemek icin erkeklere meme kanseri risk, belirti ve bul-
gulan hakkinda bilgilendirilme yapiimasinin énemli oldu-
gunu dusinmekteyiz.

Aragtirmanin Sinirhliklar

Arastirma bir ilde ve tek merkezli yiritilmesi nedeni ile
arastirmaya dahil edilen aile hekimleri ve ASC'lerden elde
edilen veriler topluma genellenemez. Cok merkezli daha ge-
nis ¢caph ydratilen arastirmalar, tlke genelinde durum hak-
kinda daha giicli kanitlar saglayabilir.

Sonug

Sonug olarak kadin katilimcilarimiz arasinda meme kanseri
muayenesi farkindalig1 yiksek bulunmustur. Diger taraftan
katihmcilarin meme kanseri risk faktorleri ve ulusal meme
kanseri standartlarn hakkinda yetersiz bilgiye sahip oldugu
belirlenmistir. Bu baglamda, toplumdaki ulasilabilir yapisi ve
glvenilirligi ile saglik hizmeti almak isteyen bireylerin ilk ve
tek temas noktasi olabilen aile sagligi merkezlerinde gérev
yapan aile hekimleri ve ASC’lerin meme kanseri erken teshis
ve tarama programlari hakkinda bilgilerini artirmak ve
olumlu saghk davranisi degisikliklerini gelistirebilmek icin go-
rev ve sorumluluklari cercevesinde mezuniyet 6ncesi ve me-
zuniyet sonrasi diizenli araliklarla hizmet ici egitimlerin veril-
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mesi ve koruyucu saglik hizmetleri ile ilgili gerekli tanitici fa-
aliyet ve toplantilar yapilmasi 6nerilmektedir.
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Abstract

Background: Lipoid Proteinosis (LP), also termed Urbach-Wiethe disease, is an enigmatic genodermatosis
marked by the systemic deposition of hyaline material. With its etiology rooted in ECM1 mutations, LP’s neuro-
pathological spectrum has been hypothesized to involve an array of neurodegenerative biomarkers, underscor-
ing a potential for substantial neurobiological implications. This study endeavored to elucidate the serum con-
centrations of neurodegenerative biomarkers—phosphorylated Tau (pMAPT), S100B, Neuron-Specific Enolase
(NSE), Neurofilament Light Chain (NEFL), and Glial Fibrillary Acidic Protein (GFAP)—in LP patients, seeking to
establish their diagnostic utility for the condition.

Materials and Methods: Fifteen LP patients and 15 matched healthy controls were enrolled. Serum levels of the
biomarkers were quantified using ELISA, and their predictive power was assessed through binary logistic regres-
sion and Receiver Operating Characteristic (ROC) analysis.

Results: Elevated serum levels of NSE, NEFL, and GFAP were observed in LP subjects relative to healthy counter-
parts, reaching statistical significance (p<0.05). In contrast, pMAPT and S100B levels did not differ appreciably.
GFAP is considered a predictive marker for LP with an area under the curve (AUC) value of 0.813 and a 95%
confidence interval (Cl) of 0.658-0.968 (p=0.003).

Conclusions: The study underscores a distinctive neurodegenerative profile in LP, with NSE, NEFL, and GFAP
concentrations significantly amplified. These biomarkers, particularly GFAP, may represent novel indicators for
LP, offering prospective biomarker-based diagnostic strategies. The insights garnered herein pave the way for
advanced understanding and clinical management of LP, delineating a novel avenue for future high-impact re-
search.

Key Words: Lipoid Proteinosis, Neurodegeneration, Biomarkers, Diagnostic Neurology

0Oz

Amag: Urbach-Wiethe hastaligi olarak da adlandirilan Lipoid Proteinozis (LP), hiyalin materyalinin sistemik olarak
birikmesiyle belirginlesen bir genodermatozdur. Etiyolojisi ECM1 mutasyonlarina dayanan LP'nin néropatolojik
spektrumunun, énemli nérobiyolojik etkilerin potansiyelinin altini gizen bir dizi nérodejeneratif biyobelirteg
icerdigi varsayllmistir. Bu g¢alisma, LP hastalarinda nérodejeneratif biyobelirteglerin (fosforile Tau (pMAPT)
S100B, Noron Spesifik Enolaz (NSE), Norofilament Hafif Zincir (NEFL) ve Glial Fibriller Asidik Protein (GFAP) ) se-
rum konsantrasyonlarini 6lgmeyi ve bu belirteglerin tanisal potasiyellerini belirlemeyi amagladi.

Materyal ve Metod: 15 LP'li hasta ve 15 saglikli kontrol ¢calismaya dahil edildi. N6rodejeneratif biyobelirteglerin
serum seviyeleri ELISA testleri kullanilarak 6lguldii ve prediktif glileri ikili lojistik regresyon ve Receiver Operating
Characteristic (ROC) analizi yoluyla degerlendirildi.

Bulgular: LP hastalarinda saglikli kontrollere gore NSE, NEFL ve GFAP serum diizeyleri daha yuksekti ve bu artigin
istatistiksel olarak anlamli oldugu bulundu (p<0.05). Buna karsilik, PMAPT ve S100B seviyelerinde anlamli farklilik
gozlenmedi. GFAP'nin, 0.813'lik egri altinda kalan alan (AUC) degeri ve 0.658-0.968'lik %95 guiven araligi (Cl) ile
LP icin prediktif bir belirteg olabilecegi disunilmektedir (p=0.003).

Sonug: Bu sonuglar NSE, NEFL ve GFAP konsantrasyonlarinin LP’de 6nemli 6lglide arttigini gostermekte ve LP'de
belirgin bir nérodejeneratif profilin altini gizmektedir. Bu biyobelirtegler, 6zellikle GFAP, LP igin yeni bir indikator
olabilir ve ileriye yonelik biyobelirteg bazli tani stratejileri sunabilir. Bu calismada elde edilen bilgiler, gelecekteki
yuksek etkili arastirmalar igin yeni bir yol gizerek LP'nin anlasiimasi ve klinik yonetiminde yol gosterici olacaktir.

Anahtar Kelimeler: Lipoid Proteinozis, Nérodejenerasyon, Biyobelirtegler, Tanisal Noroloji
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Introduction

Lipoid proteinosis (LP), also known as Urbach-Wiethe dis-
ease, is a rare autosomal recessive genodermatosis marked
by the accumulation of amorphous hyaline material in nu-
merous parts of the body, including the skin, mucous mem-
branes, brain, and internal organs (1). LP often manifests in
the first few months of life and is indicated by a harsh, fee-
ble scream brought on by laryngeal infiltration (2). The dis-
ease exhibits a wide range of clinical manifestations, includ-
ing varying levels of skin scarring, hoarseness, respiratory
distress, and, in certain instances, neurological abnormali-
ties like temporal lobe epilepsy (3). Bilateral amygdalae cal-
cification characterizes LP and can impact various gastroin-
testinal organs, displaying consistent macroscopic and mi-
croscopic lesions (4,5). It has the potential to result in severe
medical complications, including acute respiratory distress
and seizures (6). The symptoms of the disease are hetero-
geneous and may vary among patients due to the involve-
ment of different organ systems.

The disorder results from deleterious mutations in the gly-
coprotein extracellular matrix protein 1 (ECM1) (7). The
ECM1 protein plays a critical role in various biological pro-
cesses by regulating the structural integrity of the extracel-
lular matrix and cell-matrix interactions, including angio-
genesis, cell adhesion, and cell differentiation. Mutations in
ECM1 that cause abnormal protein expression may lead to
protein accumulation and calcification in organs in the pro-
cess. (8). LP is distinguished by the pathognomonic brain im-
aging finding of bilateral intracranial calcification in the tem-
poral lobes (9). Calcifications in the brain are frequently ob-
served in the amygdala region but can also extend to areas
such as the hippocampus, parahippocampal gyrus, and stri-
atum. It has been reported that calcifications in the tem-
poral lobes and hippocampus are associated with neurolog-
ical, psychiatric, and cognitive disorders. (10). The neurolog-
ical manifestations of lipoid proteinosis can vary in type and
severity, including conditions such as epilepsy, dystonia,
progressive neuropsychiatric disorders (such as memory
loss, cognitive impairments, hallucinations, and schizophre-
nia-like disorders), as well as spontaneous central nervous
system hemorrhages. (11,12)

Literature reports intracranial calcifications and abnormal
protein accumulations in patients with LP. These structural
changes can lead to both structural and functional altera-
tions in the brain, resulting in a range of neurological and
psychiatric symptoms (10). However, there is still no clear
evidence regarding whether these changes directly cause
neuronal damage or contribute to neurodegenerative pro-
cesses.

Neurodegenerative biomarkers, including phosphorylated
Microtubule-Associated Protein Tau (pMAPT), S100 Calcium
Binding Protein B (S100B), Neuron-Specific Enolase (NSE),
Neurofilament Light Chain (NEFL), and Glial Fibrillary Acidic
Protein (GFAP), have been studied extensively

Neurobiological Effects of Lipoid Proteinosis

in the context of neurodegenerative diseases. pMAPT is a
critical biomarker associated with neurodegenerative disor-
ders, particularly Alzheimer's disease, where abnormal
phosphorylation leads to microtubule destabilization and
the formation of neurofibrillary tangles (13,14). S100B is an-
other important biomarker, often elevated after brain in-
jury, reflecting astroglial activation and potential neuronal
damage (15,16). NSE is a well-established biomarker associ-
ated with neuronal damage, often used to assess brain in-
jury and neurodegenerative diseases. Studies have shown
that NSE is expressed in neurons and microglia after brain
injury, indicating its association with neuronal damage (17).
NEFL is a component of the neuronal cytoskeleton and is re-
leased into the cerebrospinal fluid following neuronal dam-
age, making it a potential biomarker for neurodegenerative
diseases (18,19). GFAP is a well-established astroglial acti-
vation biomarker associated with various neurological con-
ditions, including neurodegenerative diseases, brain injury,
and autoimmune disorders (20,21).

While calcifications and protein accumulations in lipoid pro-
teinosis are commonly associated with neurological and
psychiatric symptoms, the effects of these changes on neu-
ronal damage and neurodegeneration remain uncertain.
This study aims to investigate the neurobiological effects of
LP on key neurodegenerative biomarkers (phosphorylated
Tau, S100B, NSE, NEFL, and GFAP), to understand how the
disease modifies these markers and influences neurodegen-
erative pathways. The goal is to enhance our understanding
of Lipoid Proteinosis's neurological aspects and its patho-
physiological mechanisms, offering new insights that could
lead to the development of innovative therapeutic strate-
gies targeting its neurodegenerative effects.

Materials and Methods

Study Population and Design

This study comprised 15 patients clinically and histopatho-
logically diagnosed with LP, along with 15 gender- and age-
matched healthy controls. Exclusion criteria for both groups
included a history of alcohol consumption or smoking, pres-
ence of infectious diseases, acute or chronic systemic con-
ditions, and recent intake of drugs or vitamins. The study
protocol adhered to the ethical standards established by
the Declaration of Helsinki and Good Clinical Practice guide-
lines, and received approval from the Clinical Research Eth-
ics Committee of Harran University (HRU/23.24.26). In-
formed consent was obtained from all participants or their
legal guardians.

Sample Collection and Processing

Blood specimens were procured post an obligatory fasting
period of eight hours, a protocol to ensure metabolic homo-
geneity. Employing biochemical tubes for collection, the
samples were then subjected to centrifugation at 1500 g
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for a duration of 10 minutes, a step critical for serum sep-
aration. The extracted serum was subsequently stored at -
86°C, a measure imperative for maintaining the analytical
integrity of the neurodegenerative biomarkers.

Neurodegenerative Biomarker Analysis

The study focused on the quantification of neurodegener-
ative biomarkers, namely pMAPT, S100B, NSE, NEFL, and
GFAP. The quantification of these biomarkers in serum
samples was performed utilizing specific enzyme-linked
immunosorbent assay (ELISA) kits provided by Elabscience,
with kit references: pMAPT (cat. no. E-EL-H5314), S100B
(cat. no. E-EL-H1297), NSE (cat. no. E-EL-H1047), NEFL (cat.
no. E-EL-H0741), and GFAP (cat. no. E-EL-H6093). The
methodology adhered strictly to the assay protocols fur-
nished by the manufacturer. Serum samples and standards
were loaded in duplicate into the ELISA plates according to
manufacturer instructions. Biotinylated detection antibod-
ies and Avidin-HRP conjugate was added, followed by
washing and adding a substrate solution. Then the optical
density was measured with a microplate reader at a wave-
length of 450 nm and biomarker concentrations were cal-
culated by comparing the optical density of the samples
with the standard curve. Measurements were executed
utilizing a microplate reader system (ThermoFisher Scienti-
fic Varioskan™ LUX multimode microplate reader, USA) fa-
cilitating precise and reliable quantification. S100B, NEFL,
PMAPT and GFAP levels were expressed as pg/mL, NSE
level as ng/mL.

Neurobiological Effects of Lipoid Proteinosis

Statistical Analyses

For the purpose of statistical evaluation, SPSS software,
version 25.0 (SPSS Inc., Chicago, IL, USA), was utilized. The
Pearson’s chi-square test was employed to analyze cate-
gorical variables. The normality of the data procured in this
study was assessed using the Shapiro-Wilk or Kolmogorov-
Smirnov test, as appropriate. Continuous variables adher-
ing to a normal distribution were compared using the Stu-
dent’s t-test. In contrast, the Mann-Whitney U-test was ap-
plied for comparative analysis for variables that deviated
from normal distribution. Receiver Operator Characteristic
(ROC) analysis was employed to determine the diagnostic
precision of biomarkers associated with neurodegenera-
tive conditions. Hypotheses were modeled using binary lo-
gistic regression. Data conforming to normal distribution
were expressed as mean * standard deviation, while data
not conforming to normal distribution were presented as
median [interquartile range]. A p-value of less than 0.05
was considered statistically significant.

Results

The demographic characteristics of the participants, in-
cluding both patients diagnosed with LP and individuals in
the control group, are summarized in Table 1. There were
no statistically significant differences between the LP
group and the control group in terms of gender distribution
(p=0.269), age (p=0.677), and body mass index (BMl)
(p=0.770).

Table 1. Sociodemographic characteristics of case and control groups.

Lipoid Proteinosis (n=15) Control (n=15) p Values
Gender (F/M) 7/8 10/5 0.269
Age (Years) 17.93 +4.28 18.86 + 7.40 0.677
BMI (Kg/m?2) 22.64+1.04 21.72+1.62 0.770

Mean # Standart Deviation, BMI; body mass index.

Table 2. Comparison of pMAPT, S100B, NSE, NEFL and GFAP levels between Lipoid proteinosis and control groups.

Lipoid Proteinosis (n=15) Control (n=15) p Values
pMAPT (pg/mL) 27.94[2.09] 27.98 [1.12] 0.331
S100B (pg/mL) 22.08+7.42 19.95 +5.01 0.367
NSE (ng/mL) 3.60[0.74] 3.38[0.39] 0.028
NEFL (pg/mL) 57.39+7.86 47.68 + 8.61 0.003
GFAP (pg/mL) 234.84 +47.82 179.03 +38.30 0.002

Note: S100B, NEFL, GFAP are expressed as mean * SD, p-value obtained Student’s t-test. pMAPT and NSE are expressed as median [IQR], p-value

obtained Mann- Whitney U test.

PMAPT; phosphorylated Microtubule Associated Protein Tau, S100B; S100 Calcium Binding Protein B, NSE; Neuron-Specific Enolase, NEFL; Neurofila-

ment Light Chain, and GFAP; Glial Fibrillary Acidic Protein.

The comprehensive analysis of neurodegenerative bi-
omarkers, comparing patients diagnosed with LP to those
in the control group, is detailed in Table 2. The biomarkers
pMAPT, S100B, and GFAP showed higher levels in the LP
group compared to the control group, but the differences
were not statistically significant for pMAPT (p=0.331) and

S100B (p=0.367). However, statistically significant differ-
ences were observed in the levels of NSE (p=0.028) and
NEFL (p=0.003), with the LP group showing elevated levels.
GFAP levels were also significantly higher in the LP group
(p=0.002). These findings suggest potential biomarkers
that may be relevant in the pathophysiology of lipoid pro-
teinosis.
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Table 3. ROC analysis results of NSE, NEFL and GFAP

Neurobiological Effects of Lipoid Proteinosis

Variables AUC  Cut-off level Sensitivity (%)  Specificity (%) p Values 95% Cl for AUC

NSE 0.718 3.59 60 87 0.042 0.526 0.909
NEFL 0.764 48.09 97 60 0.014 0.591 0.938
GFAP 0.813 233.67 67 93 0.003 0.658 0.968

AUC; area under the curve, NSE; Neuron-Specific Enolase, NEFL; Neurofilament Light Chain, and GFAP; Glial Fibrillary Acidic Protein.
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Figure 1. ROC curves of NSE, NEFL and GFAP

The predictive accuracy of NSE, NEFL, and GFAP in Lipoid
Proteinosis was scrutinized using binary logistic regression
and ROC analysis. The ROC analysis outcomes, depicted in
Table 3 and Figure 1, demonstrated statistically significant
predictive values, with GFAP emerging as a superior predic-
tor for LP, as evidenced by its highest AUC. Complementing

this, binary logistic regression analysis (refer to Table 4) af-
firmed the association between increased GFAP levels and
LP, solidifying GFAP's role as a critical biomarker in LP diag-
nosis.

Table 4. Binary logistic regression analysis of NSE, NEFL and GFAP

Variables B SE Wald p Values Odds ratio 95% Cl for odds ratio
NSE -1.944 2.168 0.804 0.370 0.143 0.002 10.035
NEFL -0.124 0.077 2.589 0.108 0.884 0.760 1.027
GFAP -0.032 0.014 5.070 0.024 0.969 0.943 0.996

N=30, Nagelkerke R2=0.630, Model: x2 = 19.20, p< 0.001. NSE; Neuron-Specific Enolase, NEFL; Neurofilament Light Chain, and GFAP; Glial Fibrillary

Acidic Protein.

Discussion

This investigation into the neurobiological implications of LP
reveals a nuanced landscape of its effects on critical neuro-
degenerative biomarkers: pMAPT, S100B, NSE, NEFL, and
GFAP. Our exploration deepens understanding of LP's pa-
thology and establishes connections with broader neuro-
degenerative processes.

The ECM1 mutation plays a central role in the pathogenesis
of lipoid proteinosis. This mutation damages the structural
integrity and functionality of the extracellular matrix (8). In
the literature, the extracutaneous manifestations of lipoid

proteinosis, such as epilepsy and neuropsychiatric disor-
ders, have been linked to the inhibition of Matrix Metallo-
proteinase-9 (MMP-9) activity by ECM1, a protein highly ex-
pressed in the brain (22, 23). Consequently, impairments in
ECM1 activity have been associated with structural changes
in neurons, disruptions in synaptic transmission, and re-
modeling of the extracellular matrix. Similarly, our study
supports these findings, as significant increases in NSE,
NEFL, and GFAP levels were observed in LP patients.

Contrary to prevalent expectations in neurodegenerative
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disease research (13-16), we observed no significant devia-
tions in pMAPT and S100B levels among LP patients com-
pared to controls. This finding diverges from the common
narrative wherein pMAPT is implicated in tauopathies due
to its abnormal phosphorylation and the resultant microtu-
bule destabilization (24). Similarly, the absence of a signifi-
cant increase in S100B levels, despite its known role in as-
troglial activation and neuronal injury (25), suggests that LP
might modulate neurodegenerative mechanisms distinct
from those observed in conditions like Alzheimer's disease.
Conversely, the significant elevations in NSE, NEFL, and
GFAP levels among LP patients highlight a distinct neuro-
degenerative signature (17-19). The marked increase in NSE
and NEFL, indicative of neuronal damage and cytoskeletal
disturbances, aligns with existing literature emphasizing
their importance in maintaining neuronal integrity (26). This
suggests that LP may precipitate neuronal injury through
mechanisms involving cytoskeletal alterations, paralleling
patterns observed in broader neurodegenerative disease
contexts.

Furthermore, the pronounced elevation of GFAP levels in
LP patients and its high predictive value for the disease ac-
centuate the role of astroglial activation in LP's pathology
(20,21). This finding is not only consistent with the estab-
lished function of GFAP as a marker for astrocytic response
but also with Abdelhak et al.'s demonstration of GFAP's pre-
dictive utility in neurological outcomes (27). The significant
relationship between GFAP levels and LP revealed through
our binary logistic regression and ROC analysis suggests that
GFAP may be a biomarker for diagnosing and understanding
LP.

Conclusion

This study highlights the neurobiological impacts of Lipoid
Proteinosis on essential neurodegenerative biomarkers, of-
fering new insights into the disease's neurodegenerative as-
pects. The elevated levels of NSE, NEFL, and GFAP in LP pa-
tients underscore the potential of these biomarkers in un-
derstanding LP's pathophysiology and in forming diagnostic
criteria. In addition, the pattern of neurological involvement
is usually slowly progressive. The use of these parameters
may be useful in monitoring the neurodegeneration process
in these patients. These contributions enhance the narra-
tive of LP within the context of neurodegenerative diseases
and set the stage for future research endeavors aimed at
deciphering the complexities of this rare condition.

Limitations

The principal limitation of this investigation is the small
sample size, which restricts the generalizability of the find-
ings and precludes a detailed analysis correlating the sever-
ity of Lipoid Proteinosis with neurodegenerative biomarker
levels. Given the phenotypic and genotypic variability of the
condition, along with its unpredictable clinical trajectory,
these results should be interpreted with consideration of
these confounding factors.

Neurobiological Effects of Lipoid Proteinosis
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Vakalarda Maluliyet, Oziirliiliik, Engellilik Oranlarinin Karsilastirilmasi
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Amag: Diinya Saglik Orgiiti’ niin 2023 tahminlerine gore, diinya genelinde 1,3 milyar kisi, diger bir deyisle Dr. Uéuf DEMIR

6 kisiden 1’i veya toplam diinya niifusunun %16’si ciddi derecede fiziksel veya mental olarak engellidir. Harran Universitesi Tip Fakdltesi,
Degisen maluliyet/6zirlilik/ engellilik (MOE) yénetmelik ve tiiziikleri, ayni yaralanma igin farkl olarak Adli Tip Anabilim Dali,

MOE oranlarinin ¢ikmasina neden olabilmektedir. Sunulan calisma, herhangi bir yénetmelik/tiiziik kapsa- Sanliurfa, TURKIYE

minda degerlendirilmis MOE orani tanimlanmis olgularin bu oranlarinin diger yonetmelik veya tiiziikler

kapsaminda MOE oraninin degisip degismediginin, degisiyor ise bu degisimin hangi oranda oldugunun E-mail: ugurdmr81@gmail.com
saptanmasi amaglanmistir.

Materyal ve metod:“Cahsmada iki farkl tGniversitede 100 olgu Uzerinde farkli yonetmelik ve tiziiklere Gelis tarihi / Received: 31.07.2024
gore hesaplanmis MOE oranlari, A,B,C ve D olarak dort gruba ayrilan farkli diger yonetmelik ve tuziklere

gore de hesaplanarak, aralarindaki farkliliklar istatistiksel olarak hesaplanmistir. Kabul tarihi / Accepted: 20.08.2024

Bulgular: Calismada 70 erkek ve 30 kadin olmak uzere, toplam 100 kisiye (ortalama yas: 31,4+16,0) ait

MOE raporlari degerlendirildi. Farkli diger yonetmelik ve tiiziiklere gére yapilan toplam alti karsilastirma-

dan 5’inde istatistiksel olarak anlamli farkliliklar saptandi. DOI: 10.35440/hutfd.1525334
Sonug: Tip ve hukuk alaninda ortak bilimsel toplantilar diizenlenerek MOE hesaplamalarinin uluslararasi

standartlari ve kisinin meslegi, yasi ve cinsiyeti gibi 6zellikleri de goz 6ntine alacak sekilde tek bir kilavuz

altinda toplanmasinin hak kayiplarinin oldugu kadar haksiz kazanglarin da 6niine gegecegi 6ngoéruldu.

Anahtar Kelimeler: Maluliyet, Oziirliiliik, Engellilik, Hesaplama, Yénetmelik

Abstract

Background: According to the World Health Organization's 2023 estimates, 1.3 billion people worldwide,
i.e., 1 in 6 people or 16% of the total world population, are seriously physically or mentally disabled.
Changing disability/handicap/disablement (DHD) regulations and statutes may cause different DHD rates
for the same injury. The presented study aims to determine whether the DHD rate of cases evaluated
under any regulation/statute changes under other regulations or statutes, and if so, to what extent this
change occurs.

Materials and Methods: In the study, DHD rates calculated according to different regulations and statutes
on 100 cases at two different universities were also calculated according to other regulations and statutes
divided into four groups as A, B, C and D, and the differences between them were calculated statistically.
Results: In the study, DED reports belonging to 100 people (mean age: 31.4£16.0), 70 men and 30 women,
were evaluated. Statistically significant differences were found in 5 out of a total of six comparisons made
according to different regulations and statutes.

Conclusions: It was predicted that organizing joint scientific meetings in the fields of medicine and law
and gathering VET calculations under a single guide, taking into account international standards and cha-
racteristics such as the person's profession, age and gender, would prevent both loss of rights and unjust
gains.

Key Words: Disability, Handicap, Disablement, Calculation, Regulation
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Giris

Diinya Saglik Orgiitii'niin (WHO) 2011 tarihli raporu, birgok
engelli kisinin gunlik faaliyetlerden dislandigini, saglik hiz-
metlerine, egitime ve g¢alisma olanaklarina esit erisimden
yoksun oldugunu ve engellilikle ilgili gerekli hizmetleri ala-
madigini belirtmistir (1). Diinya Saglik Orgiitii'niin 2023 tah-
minlerine gore, diinya genelinde 1,3 milyar kisi, diger bir de-
yisle 6 kisiden 1'i veya toplam diinya nifusunun %16’si ciddi
derecede fiziksel veya mental olarak engellidir (2). ingiliz-
cede “disability” olarak tanimlanan; Tirkcede ise maluliyet,
ozarlulik, engellilik gibi cesitli karsiliklar bulan durum, ge-
nel olarak, zihinsel, fiziksel veya anatomik bir bilesenin veya
islevin kaybi veya anormalligi nedeniyle, birey icin normal
kabul edilen parametreler dahilinde bir aktiviteyi gercekles-
tirmede sinirlilik veya yetersizlik olarak tanimlanir (3).
Diinyadaki her Ulkede oldugu gibi tlkemizde de maluli-
yet/6zirliluk/engellilik (MOE) degerlendirmesine iliskin ya-
sal dlizenlemelerin yapilmasinin temel nedeni meslek has-
taliklari olmustur. Ancak bu diizenlemeler daha sonra diger
bozukluklar da kapsayacak sekilde genisletilmis, Sosyal si-
gorta, genel saglik sigortasi ve engelli haklarina iliskin yasal
dizenlemelerde yapilan degisiklikler nedeniyle, son yillarda
hekimler giderek artan sayida maluliyet iddialarinin deger-
lendirilmesiyle karsi karsiya kalmistir (4).

Birgen ve arkadaslari, Tirkiye'de engellilik hesaplamalari
uzun yillardan beri yapilmasina ragmen hem mevzuattaki
eksikliklerin, hem de eksik ya da yanhs engellilik hesaplama-
larinin bazi hak kayiplarina ve hukuki sorunlara yol agtigini
belirtmisti (5). Cantlrk, bircok yasa ve yonetmelige gore
farkh degerlendirme kriterlerinin bulundugunu vurgulamis
ve tibbi duruma ve prognoza bagh olarak uzmanin goérisi
dogrultusunda yapilan konsiltasyonlarda farkh goéruslerin
ortaya ciktigini ve farkl saglik kurumlarinda yapilan maluli-
yet degerlendirmelerinde farkh sonuglar elde edildigini bil-
dirmisti (6).

Turkiye’de engellilik degerlendirmesine iliskin ilk yasal di-
zenleme olan ve 506 sayili Sosyal Sigortalar Kurumu Ka-
nunu’nun 135’nci maddesi uyarinca hazirlanan 7/4496 sa-
yili Sosyal Sigorta Saglk islemleri Tiz(igl 22 Haziran 1972
tarihli, 14223 sayili Resmi Gazete’de yayinlanarak yurdrlige
girmisti (7). Is kazasi ve meslek hastaliklari sonucu siirekli is
goremezlik durumunun meslekte kazanma kapasitesini ne
oOlclde etkiledigini dizenleyen bu tiizlk, ortaya ¢cikan gerek-
sinimler dogrultusunda 23 Mart 1979, 8 Nisan 1981, 3 Tem-
muz 1985 ve 26 Mayis 1991 tarihlerinde revize edilmisti
(5,6).

18 Mart 1998 tarihli, 23290 sayili Resmi Gazete’de yayimla-
narak yurirlige girmis olan Ozirlilere Verilecek Saglhk Ku-
rulu Raporlari Hakkinda Yonetmelik, dncekilerden daha ge-
nis bir uygulama alani tanimlamaktaydi. Bu yonetmeligin
amacl “kamu kurum ve kuruluslan tarafindan ozurliilere
saglanacak haklardan ve verilecek hizmetlerden yararlan-
mak Uzere istenilen saglik kurulu raporlarinin almisi, gecer-
liligi, degerlendirilmesi ve saglik kurulu raporu verebilecek
yetkili saglik kuruluslarinin tespiti ile ilgili usul ve esaslari
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belirlemek” olarak tanimlanmisti (8). Oziirliilik Olgit, Si-
niflandirmasi ve Oziirliilere Verilecek Saghk Kurulu Rapor-
lari Hakkinda Yonetmelik, 16 Temmuz 2006 tarihli, 26230
sayili Resmi Gazete’de yayinlanarak yarurlige girmisti (9).
11 Ekim 2008 tarihli, 27021 sayili Resmi Gazete’de yayimla-
narak uygulanmaya baslanilan Calisma Guci ve Meslekte
Kazanma Giicii Kaybi Orani Tespit islemleri Yénetmeligi,
“5510 sayili Sosyal Sigortalar ve Genel Saglik Sigortasi Kanu-
nuna gore sigortali sayilanlar ve bunlarin bakmakla yuU-
kiimli olduklari veya hak sahibi cocuklarinin ¢alisma giict
veya meslekte kazanma glict kayip oranlarinin tespitine ilis-
kin usul ve esaslari diizenlemeyi” amaglamaktaydi (10).
“Ozirli saglik kurulu raporlarinin alinisi, gecerliligi, deger-
lendirilmesi ve 6ziirli saglik kurulu raporu verebilecek yet-
kili saghk kurumlarinin tespiti ile ilgili usul ve esaslari belir-
lemek; ozurlilerle ilgili derecelendirmelere, siniflandirma-
lara ve tanimlamalara gereksinim duyulan alanlarda ortak
bir uygulama gelistirmek ve uluslararasi siniflandirma ve 6l-
gutlerin kullaniminin yayginlastiriimasini saglamak” ama-
ciyla hazirlanmis olan Ozirlilik Olgiitl, Siniflandirmasi ve
Oziirlillere Verilecek Saglik Kurulu Raporlari Hakkinda Y&-
netmelik 16 Aralik 2010 tarihinde, 27787 (Mukerrer) sayili
Resmi Gazete’de yayimlanmisti (11). 14 Ocak 2012 ve 30
Mart 2013 tarihlerinde yukaridaki ile ayni isimde yayimla-
nan sirali iki ydnetmelikten her biri bir 6ncekini yararlikten
kaldirmisti. Ancak bu iki yonetmelikte bazi degisiklikler ol-
makla birlikte maluliyet sonuglarina 6nemli 6l¢lide yansiyan
bir degisiklik bulunmamaktaydi (12,13).

2013 yilinda ayrica, 2008 tarihli Calisma Guicli ve Meslekte
Kazanma Giicli Kaybi Orani Tespit islemleri Yonetmeligi’ni
ylrlukten kaldiran, ancak 2008 tarihli yonetmelige yapilan
atiflarin yeni Yonetmelik hiikiimlerine yapilmis sayilacagina
da yer veren “Maluliyet Tespiti islemleri Yonetmeligi” yii-
rirlGge girmisti (14).

20 Subat 2019 tarihli Resmi Gazete’de “Eriskinler icin engel-
lilik saghk kurulu raporu ile eriskinler icin teror, kaza ve ya-
ralanmaya bagh durum bildirir saglik kurulu raporunun al-
nisi, gecerliligi, degerlendirilmesi ve bu raporu verebilecek
yetkili saghk kurum ve kuruluslarinin tespiti ile ilgili usul ve
esaslari belirlemek; engellilerle ilgili derecelendirmelere, si-
niflandirmalara ve tanimlamalara gereksinim duyulan alan-
larda ortak bir uygulama gelistirmek ve uluslararasi siniflan-
dirma ve olcitlerin kullaniminin yayginlastirilmasini sagla-
mak” amaciyla “Eriskinler icin Engellilik Degerlendirmesi
Hakkinda Yonetmelik” ve “Cocuklar icin 6zel gereksinim ra-
poru ile cocuklar icin terér, kaza ve yaralanmaya bagh du-
rum bildirir saghk kurulu raporunun alinisi, gecerliligi, de-
gerlendirilmesi ve bu raporlari verebilecek yetkili saglik ku-
rum ve kuruluslarinin tespiti ile ilgili usul ve esaslari belirle-
mek ve cocuklar ile ilgili 6zel gereksinim alanlarinin belirlen-
mesine iliskin ortak bir uygulama alani gelistirmek” ama-
ciyla “Cocuklar icin Ozel Gereksinim Degerlendirmesi Hak-
kinda Yonetmelik” yururluge konulmustu (15,16).

28 Eylil 2021 tarihinde ise 03.08.2013 tarihli ve 28727 sayili
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Resmi Gazete’de yayimlanan Maluliyet Tespiti islemleri Y6-
netmeligi yurirlikten kaldiran ve “31.05.2006 tarihli ve
5510 sayil Sosyal Sigortalar ve Genel Saglik Sigortasi Kanu-
nuna gore sigortali sayilanlarin maluliyet, ¢alisma gilicu
kaybi ve erken yaslanma durumlari ile bunlarin bakmakla
yukamli olduklari veya hak sahibi cocuklarinin maluliyet ve
baska birinin strekli bakimina muhtac derecede agir engel-
lilik durumlarinin tespitine ve bu tespitlerde esas alinacak
saghk kurulu raporlarina iliskin usul ve esaslari dizenle-
meyi” amaglayan “Maluliyet ve Calisma Guicli Kaybi Tespiti
islemleri Yénetmeligi” uygulanmaya baslanmisti (17).
Sunulan calisma, herhangi bir yonetmelik/tlizik kapsa-
minda degerlendirilmis maluliyet/ézlrltluk/ engellilik
(MOE) orani tanimlanmis olgularin bu oranlarinin diger yo-
netmelik veya tiziikle kapsaminda MOE oraninin degisip
degismediginin, degisiyor ise bu degisimin hangi oranda ol-
dugunun saptanmasi amaglanmistir.

Materyal ve Metod

Calismanin amacina uygun olarak Sanliurfa Harran Univer-
sitesi ve Van Yiiziinci Y1l Universitesi Hastanelerinde Adli
Tip Ana Bilim Dallarina MOE orani tayini igin miiracaat et-
mis olgular 2023 yili sonundan geriye dogru olarak gézden
gecirildi. MOE orani 0'in tizerinde olmasi temel kriter olarak
belirlenerek, MOE orani en az 1 olan 100 olgu ¢alismaya
dahil edildi.

Olgulardan 1’inde, “22 Haziran 1972 tarihli, 13223 sayili
Resmi Gazete’de yayimlanan Sosyal Sigorta Saglik islemleri
TuzGgu” (7), 19 olguda “11 Ekim 2008 tarihli, 27021 sayili
Resmi Gazete’de yayimlanan Calisma Giicli ve Meslekte Ka-
zanma Glicii Kaybi Orani Tespit islemleri Yonetmeligi” (10),
6 olguda “11 Ekim 2008 tarihli yonetmelige atifla “3 Agustos
2013 tarihli, 28727 sayili Resmi Gazete’de yayimlanan Ma-
luliyet Tespiti islemleri Yonetmeligi” (14) kapsaminda mes-
lekte kazanma glicu kaybi/ maluliyet orani belirlenmisti.
Yas ve meslek faktori de degerlendirilerek ayni icerige sa-
hip cetvele gore hesaplama yapilan bu olgularda saptanmis
oranlar ayni oldugundan, bu 20 olgu “A Grubu” olarak kabul
edildi.

18 Mart 1998 tarihli, 23290 sayili Resmi Gazete’de yayimla-
nan Ozirlilere Verilecek Saglik Kurulu Raporlari Hakkinda
Yonetmelik (8) ve 16 Temmuz 2006 tarihli, 26230 sayih
Resmi Gazete’de yayimlanan Oziirliilik Olgiitd, Siniflandir-
masi ve Oziirlilere Verilecek Saglik Kurulu Raporlari Hak-
kinda Yonetmelik (9) kapsaminda degerlendirilmis herhangi
bir olgu olmasa da, bu iki 6lciite gbre de hesaplama yapildi
ve farkli sonuglar elde edildiginden ilki “B Grubu” ve ikincisi
“C Grubu” olarak kabul edildi.

Olgulardan 1’inde “16 Aralik 2010 tarihli, 27787 (Mukerrer)
sayill Resmi Gazete’de yayimlanan Oziirliilik Olgiitd, Sinif-
landirmasi ve Ozirlilere Verilecek Saglik Kurulu Raporlari
Hakkinda Yonetmelik” (11), 18 olguda “30 Mart 2013 tarihli,
28603 sayili Resmi Gazete’de yayimlanan Ozirlilik Olgiitd,
Siniflandirmasi ve Oziirliilere Verilecek Saglik Kurulu Rapor-
lari Hakkinda Yénetmelik” (13), 52 olguda “20 Subat 2019
tarihli, 30692 sayili Resmi Gazete’de yayimlanan Eriskinler
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icin Engellilik Degerlendirmesi Hakkinda Yénetmelik” (15),
11 olguda “Cocuklar icin Ozel Gereksinim Degerlendirmesi
Hakkinda Yonetmelik” kapsaminda degerlendirilerek bulu-
nularak rapor diizenlenmisti. Bu yonetmelikler kapsaminda
hesaplama yapildiginda ayni oransal sonuglara ulasildigin-
dan bu 80 olgu “D Grubu” olarak kabul edildi.

3 Agustos 2013 tarihli, 28727 sayili Resmi Gazete’de yayim-
lanan Maluliyet Tespiti islemleri Yonetmeligi (14) ve 28 Ey-
lal 2021 tarihli, 31612 sayili Resmi Gazete’de yayimlanan
Maluliyet ve Calisma Giicii Kaybi Tespiti islemleri Yonetme-
ligi (17), usule iliskin hikimler icerdiginden hesaplamaya
dahil edilmedi.

A, B, Cve D Grubunda elde edilen sonuglar birbirleri ile mu-
kayese edildi.

istatistiksel Analiz

incelenen degiskenler (6zellikler) icin tanimlayici istatistik-
ler medyan, ceyrekler agikligi (interquartil range (IQR)), or-
talama ve standart sapma olarak sunuldu. “a-b”, “a-c”, “a-
d”, “b-c”, “b-d” ve “c-d” arasindaki farklar karsilagtirmak
icin Wilcoxon Isaretli Sira Testi kullanildi. Istatistiksel anlam-
lilik diizeyi %5 olarak kabul edildi ve tim istatistiksel hesap-

lamalar igin SPSS (ver: 25) istatistik programi kullanildi.

Bulgular

Calisma grubunda 70 erkek (ortalama yas: 31,8+16,4) ve 30
kadin (ortalama yas: 30,4+15,3) olmak Uzere, toplam 100
kisiye (ortalama yas: 31,4+16,0) ait MOE raporlari deger-
lendirildi. Olgularin 24’0 18 yas altinda, 35’i 18-35 yas ara-
sinda, 28’i 36-50 yas arasinda, 13’U 50 yasin lzerinde bu-
lunmaktaydi.

Yaralanmalardan 5’i 2005-2010 yillari arasinda, 16’s1 2011-
2015 yillan arasinda, 41’i 2016-2020 vyillari arasinda, 38'i
2021 ve sonrasinda meydana gelmisti.

100 olgunun timu A Grubu yénetmelik/tuzik kapsaminda
degerlendirildikten sonra, B Grubu yonetmelik/ttzuk kap-
saminda degerlendirilseydi, olgulardan 22’sinin MOE oran-
larinda ortalama %3,8 (min: 0,7; max: 29) azalma; 68’inin
MOE oranlarinda %5,2 (min: 0,1, max: 31) artis olacak yal-
nizca 10 olguda degisim yasanmayacakti. Eger ayni olgular
C Grubu yonetmelik/tizik kapsaminda degerlendirilseydi,
olgulardan 24’iiniin MOE oranlarinda ortalama %4,5 (min:
0,7; max: 37) azalma; 75’inin MOE oranlarinda %5,4 (min:
0,1, max: 30) artis olacagl, yalnizca 1 olguda degisim yasan-
mayacagl; D Grubu yonetmelik/tlizik kapsaminda deger-
lendirilseydi, olgulardan 27’sinin MOE oranlarinda orta-
lama %4,2 (min: 0,8; max: 37) azalma; 66’sinin MOE oran-
larinda %4,4 (min: 0,1, max: 33) artis olacagl, yalnizca 7 ol-
guda degisim yasanmayacagi saptandi.

100 olgunun tiimi B Grubu yénetmelik/tlizik kapsaminda
degerlendirildikten sonra, C Grubu yénetmelik/tlizik kap-
saminda degerlendirilseydi, olgulardan 35’inin MOE oranla-
rinda ortalama %4,0 (min: 0,3; max: 17) azalma; 40’inin
MOE oranlarinda %4,1 (min: 0,7, max: 17) artis olacagi, 25
olguda degisim yasanmayacagi; D Grubu yonetmelik/tiiziik
kapsaminda degerlendirilseydi, olgulardan 43’iiniin MOE
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oranlarinda ortalama %4,2 (min: 0,8; max: 37) azalma;
26’sinin MOE oranlarinda %3,0 (min: 0,3, max: 10) artis ola-
cagl, 31 olguda degisim yasanmayacagi saptand..

100 olgunun timi C Grubu yonetmelik/tlizik kapsaminda
degerlendirildikten sonra, D Grubu yonetmelik/tuzuk kap-
saminda degerlendirilseydi, olgulardan 45’inin MOE oranla-
rinda ortalama %3,3 (min: 1; max: 16) azalma; 26’sinin MOE

Maluliyet/Ozirliilik/ Engellilik Oranlarinin Karsilastirilmasi

oranlarinda %2,3 (min: 1, max: 6) artis olacagi, 31 olguda
degisim yasanmayacagi saptandi.

A, B, C ve D Grubunda elde edilen sonuglar birbirleri ile is-
tatiktiksel olarak karsilastirmalarina dair sonuglar Tablo
1’de, sunulmustur. A-B, A-C, A-D, B-D ve C-D arasindaki
farklar istatistiksel olarak anlamh bulunmus (p<0.05), B-C
farki ise anlamh bulunmamustir (p>0.05).

Tablo 1. A, B, C ve D gruplarina ait tanimlayici istatistikler ve karsilastirma sonuglari.

Mean Std. Dev. Median 1R M:an Std.DDev. Me[c:ian IC[:R P
A-B /; 12:22(7) iiégi 18%360 ﬁig 2,717 6,991 1.60 4.07 0,001
A-C /é 12:(1)(7)(7) ;g:gﬁ; 18%360 3:(2)8 2,977 7,838 2.00 4.80 0,001
A-D g 132;7) ;;;2; 18:;‘8 35(5) 1,747 7,186 1.10 3.95 0,001
e PSR B W BE s ;om0 oo
SRR A A
C 16,100  20,90213 8.00 12.00
¢-b D 17,330  22,26745 10.00 1375 230 3,246 0.01 1.00 0,001

Mean: Ortalama, Std. Dev: Standart Sapma, Median: Ortanca, IQR: Ceyrekler arasi aralik, D: Fark

Tartisma

Mevcut ¢alismada olgularin %70’i erkek, %30’u kadin olup,
bu sonuglar daha 6nce %69,9 ile %97 arasinda tanimlanmis
olgulardaki erkek sayisi baskinligi ile uyumlu bulunmustur
(3-5,18-20). Calismada olgularin ortalama yaslari 31,4+16,0
olarak belirlenmis olup, daha 6nce yapilan calismalarda
MOE degerlendirmesi yapilmis hastalarda tanimlanmis yas
ortalamalari ile benzer oldugu gorialmustar (3,19,20).
Gamsiz Bilgin ve Kaya ve arkadaslari, yayinladiklari makale-
lerde mevcut tlzagln yetersizligine dikkat ¢cekmislerdir.
Onlar, listelerde sadece ana taninin yer almasinin, lezyonla-
rin sinirlarinin kesin olarak belirlenmemis olmasinin ve sa-
dece hafif, orta, agir gibi tanimlamalar cercevesinde deger-
lendirme zorunda kalan hekimin mevcut duruma en yakin
olani segmek ya da oranlama yaparak takdir kullanmak zo-
runda kalmasinin, ayni kisi icin ayni kurumun ve hatta ayni
hekimin farkh maluliyet oranlari tanimlamasi ile sonuglan-
digina vurgu yapmislardir (21,22).

Kayhan ve arkadaslari, “uygulamada is ve trafik kazasi, mes-
lek hastaligi gibi farkli amaclarla yurirlige konulmus birden
fazla yonetmeligin bulunmasinin uygulamadaki olumsuz-
luklarina dikkat cekerek, bu farkli ydonetmeliklerin uzmanlar
tarafindan 6grenilmesinde ve uygulanmasinda sorunlara
neden oldugunu vurgulamislardir. Tim paydaslarin katihm
ve katkisi ile MOE islemlerinin tek bir standart yénetmelik
altinda toplanmasinin, standart degerlendirme imkani su-
nacagini ve hastalar agisindan hak kaybina engel olacagini
belirtmislerdir (18). Ata ve arkadaslar da benzer sekilde,
MOE degerlendirmelerinde olay tarihine gére degisen yo-
netmelikler kapsaminda farkh cetvellerin kullaniimasi sonu-
cunda olusan ayni lezyon igin farkli MOE oranlarinin belir-
lenmesine bagh magduriyetlere dikkat cekmislerdir (19).

Aytug ve Gamsiz Bilgin, ortaya ¢ikan bu olumsuzluklar cer-
cevesinde, Diinya Saghk Orgiitii tarafindan saglik ve saglik
ile ilgili durumlarin tanimi, 6l¢iim igin standart dil olustur-
mak amaciyla hazirlanmis islevsellik, yeti yitimi ve saghgin
uluslararasi siniflandirmasi (ICF) ¢ercevesinde diizenlenmis
ve Amerikan Tip Birligi tarafindan hazirlanmis AMA kilavu-
zunun rutin uygulamaya sokulmasini 6nermislerdir (20).
Calismamizda, yukarida tanimlandigi tizere farkh tuzik ve
yonetmelikler ¢ercevesinde belirlenmis MOE oranlari ara-
sinda istatistiksel olarak anlamli bir farklilik oldugu ortaya
konmustur.

Ceza davalarinda meslek ve yastan bagimsiz olarak cezanin
esit ve adil olmasi geregine karsin, 6zel hukukta kisinin mev-
cut durumunun gozetilerek tazminata hiikmedilmesi esas-
tir. Bu gergevede kisinin meslegi, yasi ve cinsiyeti gibi ozel-
likleri g6z 6nline almadan belirlenecek ve standardizasyon-
dan uzak MOE oranlari hak sahipleri/magdurlar icin adalet
duygusunu saglamayacaktir.

Sonug olarak, daha 6nce de belirtildigi lizere (18-20), tip ve
hukuk alan uzmanlari tarafindan ortak bilimsel toplantilar
diizenlenerek MOE hesaplamalarinin uluslararasi standart-
lari ve kisinin meslegi, yasi ve cinsiyeti gibi 6zellikleri de goz
online alacak sekilde tek bir kilavuz altinda toplanmasi, ya-
pay zekanin hizla gelistigi giinimuzde giincellemeler sira-
sinda yapay zekadan da yararlanilmasi, hak kayiplarinin ol-
dugu kadar haksiz kazanglarin da 6niine gegecektir.

Etik onam: Calisma Van Yiiziincii Yil Universitesi Girisimsel Olma-
yan Klinik Arastirmalar Etik Kurulu’'nun 08.03.2024 tarihli,
2024/03/28 sayili etik kurul onayi sonrasinda gergeklestirilmistir.
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Amag: Sanliurfa Egitim ve Arastirma Hastanesine Cocuklar icin Ozel Gereksinim Raporu (COZGER) igin basvuran 638 cocu-
gun; sosyodemografik ve klinik 6zelliklerinin incelenmesi ve elde edilen sonuglar ile ruh saghgi alaninda yapilacak yeni ¢a-
lismalara katki saglamasi amaglanmigtir.

Materyal ve metod: Calismamizda Sanliurfa Egitim ve Arastirma Hastanesi’'ne 01.10.2023-31.03.2024 tarihleri arasindaki 6
aylik siiregte cocuklar icin 6zel gereksinim raporu (COZGER) amagli basvuran cocuk ve gengler dahil edilmistir. Katiimcilarin
bilgileri hastane bilgi sistemi Gizerinden retrospektif olarak taranmistir.

Bulgular: Olgularin cinsiyet dagilimi; 261 kadin (%40.9), 377 (%59.1) erkek seklindedir ve erkek/kadin orani 1.44 olarak
tespit edilmistir. Hastalarin ortanca yagslari 94.5 ay (IQR 25/75: 51/134 ay) olarak bulgulanmigtir. Olgularin tanilarinin dagi-
limina bakildiginda ilk sirada biligsel alandaki problemlerin yer aldig1 gériilmustur. Bilissel alanda en sik raporlanan durum,
OGV (6zel gereksimi vardir) orani gerektiren diizeyde mental kapasitedir. Konusma sesi bozuklugu ve OSB (otizm spektrum
bozuklugu)'nin istatistiksel olarak anlamli bir sekilde erkeklerde daha yiiksek oldugu saptanmistir. OGV gereksinim diizeyi-
nin erkeklerde daha sik saptandigi goérilmustir. Gecikmis donim noktasi, alici ya da anlatim dili gelisiminde gerilik, ko-
nusma bozuklugu (COZGER kapsaminda konusma sesi bozuklugu icindeki tiim tanilar) tanilarinda istatistiksel olarak anlamli
bir sekilde tani sahibi olan grubun, tanisi olmayanlara gére daha disiik yas ortalamasina sahip oldugu ortaya koyulmustur.
Cocukluk dénemi baslangigl konusmada akicilik bozuklugu ve 6zgil 6grenme guigliigl tanilarinda ise taniya sahip bireylerin
yas ortalamasinin istatistiksel olarak anlamli bir sekilde taniya sahip olmayan bireylerden daha yiiksek oldugu saptanmistir.
Sonug: Cocuk ve ergen ruh sagligi ve hastaliklari uzmanlari ve ¢ocuklarla ilgilenen tim saglk profesyonellerinin, 6zel gerek-
sinimleri olan gocuk ve genglerin egitim ve sosyal haklarini saglamaya ydnelik uygun yonlendirmeleri yapabilmeleri igin
gerekli bilgiye sahip olmalari gerekmektedir. Bu baglamda, iilkemizde cocuk ve gengler ile calisan hekimlerin COZGER hak-
kinda yeterli bilgiye sahip olmalari ve bu konudaki farkindaliklarinin artisi 5nem arz etmektedir.

Anahtar Kelimeler: GOZGER, Ozel gereksinim, Gocuk psikiyatri, Ruh saghgi, Bilissel gelisim
Abstract

Background: It was aimed to examine the sociodemographic and clinical characteristics of 638 children who applied to
Sanlurfa Training and Research Hospital for Special Needs Report for Children (SNRC) and to contribute to new studies in
the field of mental health with the results obtained.

Materials and Methods: In our study, children and young people who applied to Sanliurfa Training and Research Hospital
for the purpose of a special needs report for children in the 6-month period between 01.10.2023 and 31.03.2024 were
included. Participants' information was scanned retrospectively through the hospital information system.

Results: The gender distribution of the cases was 261 (40.9%) females and 377 (59.1%) males with a male/female ratio of
1.44.The median age of the patients was 94.5 months (IQR 25/75: 51/134 months). When the distribution of the diagnoses
of the cases was analyzed, it was observed that the problems in the cognitive domain were in the first place. In the cognitive
domain, the most frequently reported condition was mental capacity at a level requiring an HSN (has special needs) rate.
Speech sound disorder and ASD (autism spectrum disorder) were found to be statistically significantly higher in males. The
level of need for HSN was found to be more frequent in males. In the diagnoses of delayed milestone, delayed development
of receptive or expressive language, and speech disorder (all diagnoses within speech sound disorder within the scope of
SNRC), it was found that the group with a statistically significant diagnosis had a lower average age than those without a
diagnosis. In the diagnoses of childhood-onset speech fluency disorder and specific learning disability, the mean age of
individuals with a diagnosis was statistically significantly higher than that of individuals without a diagnosis.

Conclusions: Child and adolescent mental health and illness specialists and all health professionals who care for children
should have the necessary knowledge to make appropriate referrals to ensure the educational and social rights of children
and young people with special needs. In this context, it is important that physicians working with children and adolescents
in our country have sufficient knowledge about SNRC and that their awareness on this issue is increased.

Key Words: Special requirement, Child psychiatry, Mental health, Cognitive development
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Giris

Diinya Saglik Orgiitii (DSO) engelligi sadece hastalik veya sakat-
ligin varligi olarak degerlendirmemek gerektigini belirtmekte-
dir. Saglik, bireylerin hem mental hem fiziksel hem de sosyo-
kiltarel agidan tam bir iyilik halinde olmasi durumu olarak
ifade edilmektedir (1). Dinya tzerinde tahminen 1.3 milyar in-
sanin ya da baska bir acidan bakildiginda kiresel niifusun
%16’sinin glinimuzde énemli bir engellilik yasadigi dusinil-
mektedir. Bu rakam her 6 kisiden 1’ini temsil etmektedir. (2).
Nufus artisina bagh olarak engellilik yasayan ¢ocuk ve ergen bi-
rey sayisi dinya Uzerinde artis gostermektedir. 1990 yili ile
2019 yilini karsilastiran bir ¢alismanin sonucunda, 20 yas alti
bireylerde engellilik ile yasanan yillarda artis géze carpmakta-
dir (3).

2002 yilinda vyapilan Tiirkiye Ozirliiler Arastirmasinin sonu-
cunda, 6zirll oraninin lkemiz igin toplam nifusun %12.29'u
oldugu ortaya koyulmustur (4). Tiirkiye istatistik Kurumunun
2010 yilinda yayinladigi raporda 0-6 yas grubundaki cocuklarin
%25.1'inin dil ve konusma alanlarindan engeli oldugu,
%7.4’Unlin zihinsel alandan engeli oldugu saptanmistir. Ayni
raporda yas arttikga 6zirltlik oraninin da artis gésterdigi be-
lirtilmistir (5). Ulkemizin engelliler konusundaki en yakin tarihli
yayinlanan raporunda 2022 Ocak ayi itibariyle kayitli 2.511.950
engelli birey oldugu, agir engelli sayisinin ise 775.012 oldugu
ortaya koyulmaktadir. 0-19 yas araliginda olan engelli birey sa-
yisinin ise 381.129 oldugu belirtilmektedir. Bu veriler Aile ve
Sosyal Hizmetler Bakanhgi himayesinde kamu kurum ve kuru-
luslarindaki engelli raporlarini dikkate alan “Ulusal Engelli Veri
Sistemi” araciligiyla elde edilmistir (6).

Ulkemizde 0-18 yas arasi bireylerin engellilik diizeylerinin de-
gerlendirmesi ve sosyal haklarinin saglanmasi Cocuklar icin
Ozel Gereksinim Raporu (COZGER) ile saglanmaktadir. COZGER
ile ilgili esaslar 20.02.2019 tarihinde resmi gazetede yayinla-
nan Cocuklar icin Ozel Gereksinim Degerlendirmesi Hakkinda
Yonetmelik icerisinde diizenlenmistir (7). Bu yonetmelige gore,
cocuk ve ergen ruh sagligi ve hastaliklari uzman hekiminin ka-
naat olusturabilecegi alanlar; bilissel gelisim alani, ¢ocuk ve
geng psikiyatrisi alani ve dil-konusma-iletisim gelisimi alanlari
olarak belirlenmistir. Bilissel gelisim alaninda R62.0 (Gecikmis
Donum Noktasi) tanisi kullaniimaktadir. Gelisimsel gecikme
varsa hangi diizeyde oldugu standart sapma ya da yuzdelik ile
belirtilmektedir. Aile ve cocuk-gencin kendisi okudugunda hay-
siyet orseleyebilecek ya da 6n yargiya, ayrimciliga yol agabile-
cek herhangi bir terim kullaniimamaktadir. COZGER kapsamin-
daki degerlendirmeler neticesinde OGV, hafif/orta/ileri/cok
ileri 6zel gereksinimi vardir, belirgin 6zel gereksinimi vardir
(BOGV) ve dzel kosullu gereksinimi vardir (OKGV) ézel gereksi-
nim dizeyleri belirlenmektedir. Herhangi bir sekilde yiizde ya
da say! gibi bir ifade yer almamaktadir. COZGER raporu bireyin
18 yasina gelmesi ile birlikte otomatik olarak sonlanmaktadir.
(7). COZGER kapsamindaki degerlendirmenin sonucunda sap-
tanan ozel gereksinim diizeyi ile cocuk-gencler egitim ve sosyal
haklarini elde etmektedir.

Engelli bireylere sunulan hayat kalitesinin durumu, toplumla-
rin ekonomik, saglik ve egitim gibi ilerleme gostergelerinden
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biridir. Ulkemizde engelliler hakkinda kayit sistemindeki yeter-
sizlikler istatistiksel olarak sireci yorumlamayi da giiglestir-
mektedir. Gerek engelliligin 6nlenmesi gerekse de rehabilitas-
yon siireglerinin diizenlenmesi ve maksimum verimle strdiril-
mesinde uygun sartlar ile toplanmig ayrintili verilere ihtiyag du-
yulmaktadir. Elde edilen bu veriler ulkemizin engellilik konu-
sundaki politikalarini diizenlemede 6nemli bir parametre ola-
caktir (8).

Sanliurfa Egitim ve Arastirma Hastanesine Cocuklar igin Ozel
Gereksinim Raporu (COZGER) icin Ekim 2023 ile Mart 2024 ta-
rihleri arasinda basvuran 638 ¢ocugun; sosyodemografik veri-
leri, ruhsal tanilari, 6zel gereksinim diizeyleri, baska ek tanilar
ve bunlarin birbirleri ile iliskilerinin incelenmesi ve elde edilen
sonuglar ile ruh saghgi alaninda yapilacak yeni ¢calismalara katki
saglamasi amaglanmistir.

Materyal ve Metod

Calismaya 01.10.2023-31.03.2024 tarihleri arasindaki 6 ayhk
siirecte Sanlurfa Egitim ve Arastirma Hastanesi'ne COZGER
kapsaminda basvuran 638 hasta dahil edilmistir. Calisma igin
Harran Universitesi Klinik Arastirmalar Etik Kurulu’nun
29.04.2024 tarih ve 05 no’lu toplanti karari ile izin alinmistir.
Hastalarin degerlendirilmesi “COZGER Degerlendirilmesi Hak-
kinda Yonetmelik” kapsaminda yapilmistir. Hastalarin bilgile-
rine hastane bilgi sistemi lGzerinden retrospektif olarak ulasil-
mistir.

Calismanin yapildigi Sanhurfa Egitim ve Arastirma Hastane-
sinde COZGER heyeti, cocuk hastaliklari, cocuk ve ergen ruh
saghg ve hastaliklari, fizik tedavi ve rehabilitasyon, gz hasta-
liklari, kulak burun bogaz ve cocuk cerrahisi uzmanlarindan
olusmaktadir. Cocuk ve ergen ruh saghigi ve hastaliklar ala-
ninda cocuklarin degerlendirmesi aile ya da primer bakimve-
ren ile yapilan goriisme, cocuk ile yapilan goriisme ve psiko-
metrik testlerin uygulanmasini icermektedir. Psikometrik test-
ler cocuk gelisim uzmanlari ve psikologlar tarafindan yapiimak-
tadir. 6 yasin altinda olan ¢cocuklarin gelisimlerinin degerlendi-
rilebilmesi amaciyla DENVER Il gelisim testi, 6-16 yas araligin-
daki cocuk/genclerin degerlendirmelerinin yapilabilmesi ama-
clyla Porteus Labirent Testi, otizm tanilandiriilmasinda ve otizm
siddetini belirlemede ise ¢ocukluk ¢agl otizm degerlendirme
Olcegi (CARS) kullanilmaktadir. Dil-konusma alaninin degerlen-
dirilmesi amaciyla ise konusma terapistleri tarafindan Tirkge
erken dil gelisim testi (TEDIL), sesletim ses bilgisi testi (SST) ve
kekemelik siddet degerlendirme araci-4 (KESIDA-4) uygulan-
maktadir. Gerek klinik muayene gerekse psikometrik testler
aracihg ile elde edilen veriler DSM-5 tani kriterlerine gore ta-
nilanmaktadir.

DENVER Il Gelisim Testi

Bu test ile 6 yasina kadar olan ¢ocuklarin degerlendirilmesi sag-
lanmaktadir. Frankenburg ve Dodds tarafindan 1967 yilinda or-
taya konulan test, 1992 yilinda gézden gegcirilip revize edilerek
DENVER Il ismi ile yayinlanmistir. Ulkemizde kullanimi icin Ya-
laz ve arkadaslari tarafindan 2009 yilinda standardize edilmis-
tir (9). 134 maddeden olusan testte ince ve kaba motor geli-
simi, dil gelisimi ve kisisel-sosyal gelisim alanlari degerlendiril-
mektedir (10).
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Porteus Labirent Testi

1959 yilinda Porteus tarafindan gelistirilen test, planlama ve
yeni durumlara uyum becerilerinin olglilmesinin amaglandig
performansa dayali bir zeka testidir (11). Testin uygulanabil-
mesi icin okuryazar olma sarti ve siire kisitlamasi bulunmamak-
tadir (12). Togrol tarafindan Tirkce 'ye uyarlanmistir (13). Tes-
tin iceriginde 12 labirent yer almakta ve bireyin labirentten ¢iI-
kis icin izleyecegi yolu planlayip hata yapmadan ¢ikisa ulasmasi
beklenmektedir (11,13).

Cocukluk Cadi Otizm Dederlendirme Olgedi (CARS)

Olcek 1971 yilinda Schoppler ve Reichler tarafindan gelistiril-
mistir (14). Ulkemizde &lcegin ilk Tlirkce formu Sucuoglu ve ar-
kadaslari tarafindan olusturulmustur (15). Olcegin Tiirkce ge-
cerlilik ve glvenirlik calismasi Gassaloglu ve arkadaslari tara-
findan gerceklestirilmistir. 15 maddeden olusan bir olcektir.
Temel olarak otistik 6zellikleri olan ¢ocuklar ile mental retar-
dasyonu olup otistik 6zellik gostermeyen c¢ocuklari ayirmak
Uzere planlanmis bir davranis degerlendirme 6lgegidir. Otizm
siddetinin belirlenmesi noktasinda yardimci olmaktadir. Top-
lam puan 15 ile 60 arasinda degismektedir. Olgegin puanlan-
masi, klinik gériisme esnasinda, aileden alinan bilgiler ile, okul
ortaminda gobzlem ile ve dosya kayitlari Gzerinden yapilabil-
mektedir. Tim veriler toplandiktan sonra puanlama yapilmak-
tadir (16).

Tiirkce Erken Dil Gelisim Testi (TEDIL)

Test of Early Language Development-Third Version’nun Tirk-
ceye uyarlanmasi ile olusmus bir testtir. Topbas ve Given ta-
rafindan 2011 yilinda Turkge’ye uyarlanmistir. Test, her biri 37
maddelik alici dil bélimi ve 39 maddelik ifade edici dil bolimi
iceren A ve B formlarindan olusmaktadir. Alt testler cocuklarin
dil yeteneklerinin anlam bilgisi, bicimbilgisi ve s6zdizimine ilis-
kin bilgilerinin yasitlarina uygunlugunu standart puanlar ve es
deger yas araligi ile ortaya koymaktadir (17).

Sesletim Ses Bilgisi Testi (SST)

Topbas tarafindan 2-8 yas araliginda olan ¢ocuklarin fonolojik

¢OZGER Amaciyla Basvuran Olgularin Ozellikleri

ve artikilasyon bozukluklarini yapilandiriimis ve dogal or-
tamda degerlendirilmesi amaciyla gelistirilmis, gecerlilik glive-
nilirlik calismasi da yapilmis standardize bir testtir. 3 alt test
icermektedir. Isitsel ayirt etme alt testi, sesbilgisel analiz alt
testi, sesletim tarama alt testi seklinde alt degerlendirmeler
yapilabilmektedir (18).

Kekemelik Siddet Dederlendirme Araci-4 (KESIDA-4)
Stuttering Severity Instrument (SSI) ismi altinda Riley tarafin-
dan 1972 yilinda ortaya koyulmus, 1994 yilinda gézden gegiril-
mis ve 2009 yilinda SSI-4 ismi ile tekrar revize edilerek gegerlilik
ve givenilirlik ¢calismalari yapilmistir (19,20). Olgegin Tiirkce
gecerlilik ve glivenilirlik calismasi Mutlu ve arkadaslari tarafin-
dan yapilmistir. KESIDA-4 6-16 yas arasindaki okuma yazma bi-
len ¢ocuk ve genglere uygulanabilmektedir. Test sonucunda;
kekemeligin sikligi, stiresi, kekemelige eslik eden davranislar ve
konusmanin dogal sireci basliklarinda 4 ayri boyut elde edil-
mektedir (21).

istatistiksel Analiz

Veriler SPSS 26.0 paket programi ile analiz edilmistir. Veriler
sayl ve ylizde (%) ile belirtilmis ve degiskenler arasindaki iligki
ki kare testi ile degerlendirilmistir. Parametrik olmayan verile-
rin iki grup arasindaki karsilastirlmasinda Mann Whitney U
testi kullanilmigtir. TUm veriler icin p<0.05 degeri istatistiksel
olarak anlamli kabul edilmistir.

Bulgular

Bireylerin cinsiyet dagihmi 261 kadin (%40.9), 377 erkek
(%59.1) seklindedir. Cinsiyetlerin birbirlerine orani erkek/ka-
din 1.44 olarak saptanmistir. Hastalarin ortanca yaslari 94.5 ay
(IQR 25/75: 51/134 ay) olarak bulgulanmistir. Hastalarin eslik
eden ek hastaliklarinin dagihmina bakildiginda ilk sirada %31
ile norolojik hastaliklar, ikinci sirada %16.8 ile kas-iskelet sis-
temi hastaliklari, Giglincl sirada ise %12.1 ile isitme engeli bu-
lunmaktadir (Tablo 1).

Tablo 1. Sosyodemografik veriler ve bazi klinik verilerin dagilimi

n (%)
Kadin 261 (40.9)
Cinsiyet Erkek 377 (59.1)
Toplam 638 (100)
Ortanca yas (ay) (25/75 IQR)
Kadin 97 (49.5-134.5)
Yas (ay olarak) Erkek 94 (54-134)
Toplam 94.5 (51-134)
n (%)
Norolojik Hastaliklar 102 (31.0)
Kas iskelet Sistemi Hastaliklari 55 (16.8)
Genetik Sendromlar 35 (10.6)
isitme Engeli 40(12.1)
Endokrin Sistem ile iliskili Hastaliklar 23 (6.9)
Metabolik Hastaliklar 8(2.5)
Eslik eden ek hastaliklar Hemat.olojik.Hastz.:thar _ 18 (5.4)
Gastrointestinal Sistem ve Karaciger ile iligkili Hastaliklar 7(2.2)
Solunum Sistemi Hastaliklari 3(0.9)
Dermatolojik Hastaliklar 8(2.5)
Kardiyak Hastaliklar 10 (3.0)
GOz Hastaliklari 14 (4.2)
Renal Hastaliklar 6(1.9)
Toplam 329 (100.0)
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COZGER kapsaminda, ¢ocuk-ergen psikiyatristlerinin deger-
lendirildigi tani alanlarindaki tanilarinin dagilimina bakildi-
ginda ilk sirada bilissel alandaki problemler yer almaktadir.
Bu tani grubunu dil-konusma iletisim alani ve ¢ocuk geng psi-
kiyatrisi alani tani gruplari izlemektedir. COZGER kapsaminda
degerlendirilen 180 bireyde ise cocuk ve ergen psikiyatristle-
rinin kanaat olusturdugu tani alanlarindan herhangi bir tani
saptanmamistir. Bilissel alanda en sik OGV orani gerektirecek
dizeyde mental kapasite bulgulandigi gorilmastir. Dil-ko-
nusma iletisim alani icerisinde en sik alici ya da anlatim dili
gelisiminde gerilik tanisi saptanirken ¢ocuk genc psikiyatrisi
alaninda ise 6zglil 6grenme glclGga tanisi ilk sirada yer al-

¢OZGER Amaciyla Basvuran Olgularin Ozellikleri

Bireyin COZGER kapsaminda aldigi tanilar ve cinsiyet arasin-
daki iliski incelendiginde, konusma sesi bozuklugu (p=0.020)
ve OSB’'nin (p=0.043) istatistiksel olarak anlaml bir sekilde
erkeklerde daha yliksek oldugu gorilmektedir. Cinsiyet ile bi-
reylerin sahip olduklari ek hastaliklari karsilastirildiginda ise
toplam olarak ek hastalik varligi ya da yoklugu ile cinsiyet ilis-
kisinde erkeklerde ek hastaliklarin kadinlara gore daha fazla
(p=0.003) goruldigu saptanmistir.

Ek hastaliklar ayri ayri incelendiginde, gastrointestinal sistem
ve karaciger ile ilgili hastaliklarin (p=0.015) ve renal hastalik-
larin (p=0.045), kadinlarda erkeklere gére daha sik gorildig
belirlenmistir. (Tablo 3).

maktadir (Tablo 2).

Tablo 2. Ozel gereksinim alanlarina gore tanilarin dagilimi

Biligsel Alan n (%)
OGV orani gerektirecek diizeyde mental kapasite 134 (54.4)
Hafif duzeyde zeka geriligi 68 (27.7)
Cocuk ve ergen ruh sagligi ve hastaliklari alanindaki Orta duzeyde zeka geriligi 33 (13.5)
ozel gereksinim alanlari-1 Agir/cok agir dizeyde zeka geriligi 11 (4.4)
Toplam 246 (100.0)
Dil-Konusma-iletigim Alani n (%)
Cocuk ve ergen ruh saghgi ve hastaliklari alanindaki Aliciya da anlatim dll.l gellslml?de gerilik 69 (514)
szel gereksinim alanlari-2 _ .Konusma sesi bozuklugu _ 48 (35.9)
Cocukluk donemi baslangigli konugmada akicilik bozuklugu 17 (12.7)
Toplam 134 (100)
Cocuk ve Geng Psikiyatrisi Alani n (%)
Cocuk ve ergen ruh saghgi ve hastaliklari alanindaki Ozgiil 6grenme glicligi 70 (59.3)
ozel gereksinim alanlari-3 Otizm spektrum bozuklugu 48 (40.7)
Toplam 118 (100)
Cocuk ve ergen ruh saghigi ve hastaliklari alanindaki n (%)
ozel gereksinim alanlari-4 Tani yok 180 (28.2)

Tablo 3. COZGER kapsamindaki tanilar ile cinsiyet arasindaki iliski ve COZGER kapsamindaki tanilar ile ek hastaliklar

arasindaki iliski

Kadin Erkek Toplam X2 p
Gecikmis déniim noktasi 109 (%41.7) 137 (%36.3) 246 (%38.5) 2.11 0.146
Alici ya da anlatim dili gelisiminde gerilik 29 (%11.1) 40 (%10.6) 69 (%10.8) 0.04 0.841
Konusma sesi bozuklugu 12 (%4.5) 36 (%9.5) 48 (%7.5) 5.43 0.020
ch;cuukluk doénemi baslangich konusmada akicilik bozuk- 6 (%2.2) 11 (%2.9) 17 (%2.6) 0.22 0633
Otizm Spektrum Bozuklugu 13 (%4.9) 35 (%9.2) 48 (%7.5) 4.10 0.043
Ozgiil 6grenme giicligii 25 (%9.5) 45 (%11.9) 70 (%10.9) 0.87 0.349
X2 testi uygulanmistir. p<0.05 anlamlidir.
Kadin Erkek Toplam X? p

Nérolojik Hastaliklar 46 (%17.6) 56 (%14.8) 102 (%15.9) 0.88 0.348
Kas Iskelet Sistemi Hastaliklari 23 (%8.8) 32 (%8.4) 55 (%8.6) 0.02 0.886
Genetik Sendromlar 19 (%7.2) 16 (%4.2) 35 (%5.4) 2.74 0.098
isitme Engeli 16 (%6.1) 24 (%6.3) 40 (%6.2) 0.01 0.904
Endokrin Sistem ile iligkili Hastaliklar 12 (%4.5) 11 (%2.9) 23 (%3.6) 1.25 0.263
Metabolik Hastaliklar 4 (%1.5) 4(%1.0) 8(%1.2) 0.27 0.869
Hematolojik Hastaliklar 9 (%3.4) 9 (%2.3) 18 (%2.8) 0.63 0.426
Gastrointestinal Sistem ve Karaciger ile iliskili Hastaliklar 6(%2.2) 1(%0.2) 7 (%1.0) 5.87 0.015
Solunum Sistemi Hastaliklari 1(%0.3) 2 (%0.5) 3(%0.4) 0.07 0.789
Dermatolojik Hastaliklar 2 (%0.7) 6(%1.5) 8(%1.2) 0.84 0.482
Kardiyak Hastaliklar 4 (%1.5) 6 (%1.5) 10 (%1.5) 0.003 0.953
Goz Hastaliklari 6 (%2.2) 8 (%2.1) 14 (%2.1) 0.02 0.881
Renal Hastaliklar 5(%1.9) 1(%0.2) 6 (%0.9) 4.51 0.045
Ek Hastalik Varligi/Yoklugu Toplam 153 (%58.6) 176 (%46.6) 329 (%51.5) 8.79 0.003

X2 testi uygulanmistir. p<0.05 anlamlidir.
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Bireylerin 6zel gereksinim diizeyleri ve cinsiyet arasindaki
iliskiye bakildiginda sadece 6zel gereksinimi vardir (OGV) ge-
reksinim dizeyinin istatistiksel olarak anlaml sonug verdigi
ve erkeklerde daha sik saptandigi (p=0.025) gorilmektedir
(Tablo 4).

Bireylerin COZGER kapsaminda ¢ocuk ve ergen psikiyatrist-
lerince degerlendirilen ve tanisi koyulan tanilar ile yas ara-
sindaki iliski incelendiginde gecikmis donim noktasi
(p<0.001), alict ya da anlatim dili gelisiminde gerilik

Tablo 4. Ozel gereksinim diizeylerinin cinsiyetlere gére dagilimi

¢OZGER Amaciyla Basvuran Olgularin Ozellikleri

(p<0.001), konusma bozuklugu (butiin tanilar dahil)
(p<0.001) tanilarinda istatistiksel olarak anlamli bir sekilde
tani sahibi olan grubun, tanisi olmayanlara gore daha disuk
yas ortalamasina sahip oldugu gorilmektedir. Cocukluk d6-
nemi baslangich konusmada akicilik bozuklugu (p=0.023) ve
0zgll 6grenme gicligi tanilarinda (p<0.001) ise taniya sahip
bireylerin yas ortalamasinin istatistiksel olarak anlamli bir
sekilde taniya sahip olmayan bireylerden daha yiksek ol-
dugu saptanmistir (Tablo 5).

. . L. . i Cinsiyet

COZGER kapsaminda alinan 6zel gereksinim diizeyleri Kadin Erkek Toplam X2 p
OGV* 106 (%40.6) 187 (%49.6) 293 (%45.9) 5.01 0.025
Hafif OGV 5 (%1.9) 5 (%1.3) 10 (%1.5) 0.34 0.748
Orta OGV 34 (%13.0) 33 (%8.7) 67 (%10.5) 2.99 0.083
ileri OGV 1(%0.3) 1(%0.2) 2 (%0.3) 0.93 0.793
Cok ileri OGV 14 (%5.3) 16 (%4.2) 30 (%4.7) 0.43 0.511
OKGV** 20 (%7.6) 39 (%10.3) 59 (%9.2) 1.32 0.250
Ozel gereksinimi yok 82 (%31.4) 96 (%25.4) 178 (%27.8) 2.71 0.099

X testi uygulanmistir. p<0.05 anlamlidir.

*OGV: ézel gereksinimi vardir.

**OKGV: ézel kosullu gereksinimi vardir.

Tablo 5. Tani-yas arasindaki iliski

YAS (AY)
5 . . . . Taniya Sahip
COZGER kapsamindaki tanilar ile yaslar arasindaki iligki Taniya Sahip Olan Grup Olmayan Grup z p
Ortanca deger (25-75 IQR) | Ortanca deger (25-75 IQR)

Gecikmis doniim noktasi 78 (39-125) 100 (61.5-135) -3.79 p<0.001
Alici ya da anlatim dili gelisiminde gerilik 45 (36.5-62) 100 (61-136) -7.81 p<0.001
Konusma sesi bozuklugu 77 (67-101.5) 96.50 (50-135) -0.49 0.619
Cocukluk donemi baslangigli konugmada akicilik bozuklugu 113 (91-152) 93 (51-134) -2.26 0.023
Konusma Bozuklugu (Butiin tanilar dahil) 65 (43.5-96) 102 (56-137) -5.39 p<0.001
Otizm Spektrum Bozuklugu 81.5 (55.25-135.75) 96 (51-134) -0.55 0.956
Ozgiil Ogrenme Giiglugii 115 (100-136) 86 (47-133) -4.90 p<0.001

Mann-Whitney U testi uygulanmistir. p<0.05 anlamlidir.

Tartisma

1987 yilinda Finlandiya’da dogan 60.254 ¢ocugun takibini
iceren bir follow-up ¢alismasinda erkek ¢ocuklarda kiimiila-
tif zihinsel engellilik insidansinin %43 oldugu, saghk sorunlari
nedeniyle sosyal yardim alma riskinin %28 oraninda kizlar-
dan fazla oldugu, erkek cocuklarda gelisim gecikmesi, 6zel
egitim programlarina katim riskini iki ila G¢ kat kizlardan
daha fazla oldugu saptanmistir (22). Baska calismalar ince-
lendiginde, benzer sekilde erkek cinsiyetin daha fazla oldugu
goriilmektedir (23—-26). Literatiiriin genelinde cocuklar ilgi-
lendiren engellilik durumlarinda erkeklerin daha fazla risk al-
tinda oldugu gosterilmektedir. Bu agidan bakildiginda, cinsi-
yet dagilimi bulgumuzun literatir ile uyumlu olarak deger-
lendirilebilecegi dustnilebilir.

Literatlrdeki calismalardan hastalarin yas ortalamalari de-
gerlendirildiginde, bir calismada 6 yasindan 6nce ve 6 yasin-
dan sonra olarak ayrim yapildigi ve 6 yasindan biiyuk olanla-
rin daha fazla oldugu (24), baska bir calismada 9.10 yas orta-
lamasinin saptandigi (25), baska calismalarda da 8.63 (23) ve
8.74 (26) yas ortalamalarinin bulundugu gorilmektedir.
Ulkemizde daha énce yapilmis benzer calismalardan elde

edilen sonuglar ile calismamizdan elde edilen sonuglar karsi-
lastirildiginda calismamizda elde ettigimiz yas ortalamasinin
nispeten daha diisiik oldugu gériilmektedir. Tirkiye istatis-
tik Kurumu (TUIK) tarafindan yapilan ve 18.04.2023 tari-
hinde yayinlanan istatistiklerle cocuk 2022 biiltenine gére
Glkemizde en yiiksek cocuk niifus oranina sahip ilimiz %44.9
ile Sanliurfa’dir (27). Calismamizda Sanliurfa ilinde hizmet
veren 3.basamak bir hastanede gerceklestirildigi icin ¢cocuk
yas ortalamasinin niifusun yogunluguna bagl olarak nispe-
ten daha diistk oldugunu distinmekteyiz.

Ulkemizde yapilan calismalar incelendiginde bir ¢alismada
ek hastaliklarin gorilme sikhigina gore sirasi; hareket gelisim
alani, gérme islevi alani, sinir sistemi alani, isitme islevi alani
(Kulak Burun Bogaz (KBB) agisindan) oldugu (23); baska bir
calismada, ilk Ug sirada epilepsi, serebral palsi ve konjenital
hastaliklarin yer aldigi gorilmektedir (25). Terzioglu ve ark.
tarafindan yapilan ¢calismada da benzer sekilde, ilk sirada se-
rebral palsi, ikinci sirada epilepsi, Gi¢linci sirada genetik has-
taliklar ve dordiincii sirada ise isitme kaybi oldugu saptan-
mistir (24).
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COZGER 6ncesi ddnemde yapilan bir calismada, ek hastalik
tanilarini ilk sirada nérolojik hastaliklarin ikinci sirada ise
KBB'yi ilgilendiren tanilarin (isitme problemleri) oldugu (8),
baska bir ¢alismada da, ilk sirada fizik tedavi ve rehabilitas-
yon alanini ilgilendiren ek tanilarin ilk sirada oldugu goriil-
mektedir (28). Literatiirde ¢alismalardan elde edilen sonug-
lar ile caismamizdan elde edilen sonuclar benzer olarak de-
gerlendirilmistir. Calismalarin kiminde tani boyutunda veri
sunulurken kiminde taninin ait oldugu vicut sistemi tzerin-
den veri sunulmaktadir. Ancak her iki durumda ortaklastiril-
diginda engelli raporuna basvuran vakalarin en sik sahip ol-
dugu ek taninin ¢ogunlukla norolojik hastaliklar oldugu go-
rilmektedir. Bu sonug, cocuk ve ergen ruh saghgi ve hasta-
liklari bransiile diger branslar arasindaki koordinasyonun ¢o-
cuk/genclerin butunsel iyilik hali agisindan 6nemli oldugunu
ayrica vurgulamaktadir.

COZGER ydnetmeligi yayinlandiktan sonra, COZGER’e basvu-
ran ¢ocuk-genclerin degerlendirmesinin yapildigi calismalar
bulunmaktadir. Bu g¢alismalardan birinde vakalarin %44.7
sinde gecikmis donim noktasi tanisi, %$30.7’sinde 6zgul 6g-
renme gucligi tanisi, %21.6’sinda dil gelisimsel bozuklugu
tanisi ve %11.7’sinde otizm spektrum bozuklugu (OSB) tani-
sinin oldugu saptanmistir (23). Baska calismalarda da benzer
sekilde en sik taninin gecikmis donim noktasi oldugu belir-
tilmektedir (24,25). Daha dnce yapilmis COZGER dncesi ve
COZGER sonrasi calismalara bakildiginda ilk sirada yer alan
taninin bilissel alandaki problemler oldugu goérilmektedir
(8,23—-26,29). Bir calismada da en sik taninin 6zgil 6grenme
glcligl oldugu saptanmistir (30). Calismamizda da litera-
tlrt destekler sekilde ilk sirada bilissel alandaki problemler
yer almistir. Literatdr bilgisi olarak en sik gorilen zeka geriligi
tlra hafif duzeyde zeka geriligidir (8,25,26,28-30). Calisma-
mizda bilissel gelisim alaninda en sik OGV gerektiren di-
zeyde bilissel gecikme/gerilik oldugu goérilmektedir. 6 yas al-
tindaki c¢ocuklarda bilissel gelisimin degerlendiriimesinde
siklikla sinir diizeyde bilissel gecikme degerlendirmesi yapil-
makta ve genellikle OGV gereksinim diizeyi raporlanmakta-
dir (24). Calismamizin 6rneklemini olusturan Sanliurfa ilinin
Ulkemizin en yogun cocuk nifusuna sahip ili olmasi hem
COZGER basvurularindaki yas ortalamasinin diger calisma-
lara gore nispeten disiik olmasini hem de kii¢ik ¢ocuk bas-
vurularinin daha fazla olmasina sekonder sinirda bilissel ge-
cikme tanisinin daha fazla olmasina neden olmaktadir.
Ulkemizde yapilan iki calismada OSB’nin erkek cinsiyette is-
tatistiksel olarak anlamli bir sekilde daha fazla gorildugi
(24,26) baska bir calismada ise istatistiksel olarak anlamli ol-
masa da erkeklerde OSB’nin daha fazla gérildugi ortaya ko-
yulmustur (25). Uluslararasi galismalara bakildiginda; bir
meta analiz ¢alismasinda OSB’nin erkeklerde daha fazla go-
raldigi (31), 204 Ulkeyi kapsayan ve 29 yillik verileri incele-
yen bir calismada da benzer sekilde OSB’nin erkeklerde daha
sik oldugunu saptandigi gorilmektedir (32). Mevcut ¢alisma-
mizda elde ettigimiz OSB’nin erkeklerde daha sik goriilmesi
sonucunun literatiir ile uyumlu oldugunu diisinmekteyiz.
Galismamizda konusma sesi bozuklugunun erkeklerde daha
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fazla gorildigli saptanmistir. Ulkemizde COZGER kapsa-
minda yapilmis 6nceki dénem calismalar incelendiginde
buna benzer bir sonug bildiren ¢alismaya rastlaniimamistir.
Genel literatiir incelendiginde ise, konusma sesi bozuklugu-
nun erkeklerde daha sik goéruldugi belirtiimektedir (33,34).
Yapilan bir galismada, erkek cinsiyetin konusma sesi bozuk-
lugu ile iliskili oldugu saptanmistir (35). Ayrica erkek cinsiye-
tin konusma sesi bozuklugunda koti prognostik bir faktér ol-
dugu da gosterilmistir (36). Mevcut ¢alismamizda elde etti-
gimiz konusma sesi bozuklugunun erkeklerde daha sik goriil-
mesi sonucunun literatir ile uyumlu oldugunu disinmekte-
yiz.

2004 yilinda Devlet istatistik Enstitiistiniin (4) ve 2010 yilinda
Turkiye Istatistik Kurumu’nun yaptigi calismalar sonucunda
engelli nifus igerisinde erkeklerin oraninin daha yiksek ol-
dugu belirtilmistir (5). Engellilik durumunun erkek cinsiyette
fazla gérilmesinin, calismamizdan elde ettigimiz gerek COZ-
GER basvurularinda erkek cinsiyetin fazla olmasi gerekse de
ek hastalik varliginda erkek cinsiyetin fazla olmasi sonugla-
riyla uyumlu oldugunu disinmekteyiz. Calismamizda ayrica,
COZGER kapsamindaki ek hastaliklar icerisinde, gastrointes-
tinal sistem ve karaciger ile iliski hastaliklarin ve renal sistem
hastaliklarinin kadinlarda istatistiksel olarak daha fazla go-
raldigi saptanmistir. Elde ettigimiz bu sonuca ihtiyatla yak-
lasiimasi gerekmektedir. Clinkl bu ek hastaliklara sahip ¢a-
lismamiza dahil edilen hasta sayisi ¢ok azdir. Daha genis or-
neklemli ve bu konu Uzerine daha 6zellesmis calismalar ile
sonucumuz desteklenmelidir.

Literatiir incelendiginde bir ¢alismada, OKGV'nin erkek cin-
siyette daha fazla gorildiigi (24), baska calismalarda da 6zel
gereksinim diizeyleri agisindan cinsiyetler arasi anlamli bir
fark olmadigi belirtilmistir (23,26). Calismamizda elde ettigi-
miz OGV'nin erkeklerde anlamli olarak daha yiiksek olmasi
bulgusu daha 6nceki ¢calismalarda ortaya koyulmus bir bulgu
degildir. Calismalar arasinda farkli sonuglarin olusmasinin te-
mel faktérinin hasta popilasyonunun sahip oldugu 6zellik-
ler oldugunu daslinmekteyiz. Bu 6zelliklerin iki baslik altinda
degerlendirilebilir. Bunlardan birincisi calismamizin Glkemi-
zin en yliksek cocuk niifus yogunluguna sahip ili Sanhurfa’da
drnekleme sahip oldugu icin hastalarin COZGER’e basvuru
yas ortalamalarinin disiik olmasidir. Daha 6nce de belirtil-
digi gibi COZGER kapsaminda en sik tani alanini bilissel alan
olusturmaktadir. Hastalarin COZGER’e basvuru yas ortala-
masinin diisiik olmasi 6zellikle bilissel alanda OGV gereksini-
minin fazla olmasina yol agabilmektedir. Hasta populasyona
bagli olan ikinci 6zellik ise, COZGER’e basvuran olgularin ¢o-
gunlugunun erkek olmasidir. Bu iki 6zelligin birlikteligi sonu-
cunda erkeklerde OGV’nin daha fazla gérildigiini diisin-
mekteyiz.

Ulkemizde yapilan bir calismada, gecikmis déniim noktasi ta-
nisini koyulan ¢ocuklarin ilk tani koyulma yaslari ortalamasi
5.62 + 3.28 olarak bulunmustur. Hafif dizeyde zeka gerilik-
leri %85 orani ile zeka gerilikleri icerisinde en sik gériilen tip-
tir ve ¢ogunlukla ilkokul déneminin baslamasi ile fark edil-
mektedir (37).
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Calismamizda OGV orani gerektirecek diizeyde mental kapa-
site tanisi, R62.0 tani kodu kapsaminda en sik koyulan tani
olarak karsimiza ¢gikmaktadir. Daha 6nce de belirttigimiz gibi
Sanhurfa ilinin Glkemizin en yiksek ¢ocuk yogunluguna sahip
ili olmasi ¢alismamiz rnekleminde yer alan COZGER basvu-
rusu yapan cocuklarin yas ortalamasini asagiya cekmektedir.
6 yas altindaki cocuklarda bilissel gelisimin degerlendirilme-
sinde siklikla sinir diizeyde bilissel gecikme degerlendirmesi
seklinde yapilmasi (24) da R62.0 kodu ile tani alan ¢ocuklarin
bu alanda tanisi olmayan ¢ocuklara gére daha yik yas orta-
lamasina sahip olmasini agiklayabilecegini distinmekteyiz.
Ayrica duslk sosyoekonomik ve sosyokdiltiirel durumlarinda
bu sonug Uzerinde etkisi olabilecegi g6z ardi edilmemelidir.
Cocuklarin normal dil gelisim basamaklari incelediginde ise;
9.aya kadar olan siirecte babildamaya baslamamalar,
18.aya kadar olan siiregte basit yonergeleri anlamamalari, 2
yasa kadar olan siuirecte konusmanin heniiz baslamamis ol-
masl, 3 yasa kadar siirecte cimle kurmanin heniz baslama-
mis olmasi ve 4-5 yasa kadar geldigi donemde ise basit bir
oykiyd anlatamiyor olusu ¢ocugun dil gelisimi icin ayrintih
degerlendirilmesi gerektigini dusindlrtmektedir (38,39).
Ulkemizde yapilan bir calismada alici ya da anlatim dili geli-
siminde gerilik tanisi alan ¢ocuklarin tani koyulma yasi orta-
lama 3.37 £ 1.90 yil olarak ortaya koyulmustur (26). Toplum
icerisinde 6zellikle konusmada gecikme olmasinin OSB belir-
tilerinden birisi oldugu algisinin yerlesmis olmasi konusma
ile ilgili problemlerde aileleri erken donemde tanisal deger-
lendirme ve tedavi arayisina itmektedir. Bu durumun sonucu
olarak da konusma ile ilgili tanilara sahip olan gruptaki co-
cuklarin yas ortalamasi daha disiik saptanmistir.

Ozgiil 6grenme giicligii ile ilgili DSM-5 tan kriterleri incelen-
diginde, kriterlerin C maddesinde “6grenme gigliikleri okul
yillarinda baslar ancak etkilenen okul becerileri ile ilgili ge-
rekler, kisinin sinirli yeterliligini asmadik¢a tam olarak ken-
dini gdstermeyebilir’ seklinde belirtiimektedir (40). Ozgiil
o0grenme glcligl ilkokul donemlerinde tanisi koyulan bir
durum oldugu ve kronik bir sireci icerdigi icin taniya sahip
olanlarin olmayanlara gore daha yiksek yas ortalamasina sa-
hip olmasi sonucumuzun hastaligin tanilanma sireci ile
uyumlu olabilecegi distntlmistir. Cocukluk dénemi bas-
langich konusmada akicilik bozuklugu agisindan duruma ba-
kildiginda ise, taninin toplum neslinde ¢ok 6Gnemsenmemesi,
anaokulu/ilkokul déneminde problem yaratmadan 6nce pek
Uzerine dusilmemesi ve dil-konusma rehabilitasyon sireg-
lerindeki gecikmeden kaynakli olarak tani sahip grubun daha
yuksek yas ortalamasina sahip oldugu degerlendirilebilir
(26).

Calismamizin bazi kisithiliklari da mevcuttur. Bunlardan birin-
cisi, tek merkezi iceren retrospektif bir yapiya sahip olmasi-
dir. ikincisi ise yillik periyod yerine 6 aylik bir siireci igerme-
sidir. Ancak tim bu kisithiliklarina ragmen iyi sayilabilecek
diizeyde hasta verisi icermesinden kaynakli tlkemiz verile-
rine katkilari olacagini disinmekteyiz.

Sonug olarak, cocuk ve ergenler ile ilgili alanda ¢alisan tim
hekimlerin 6zel gereksinimi oldugunu dusiindiikleri bireyleri
egitim ve sosyal haklarindan yararlanmalarini saglamak
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adina ailelerine gerekli rehberlik ve yonlendirmeleri yapma-
lari cocuk ve genglerin yiiksek yararina olacaktir. Ulkemizde
bu alanda yapilan ¢alismalarin sayisinin artmasi ile hem dl-
kemizin engellilik anlamindaki istatistiki verilerine katki su-
nulabilmekte hem de farkindalik olusturularak cocuklarin er-
ken donemde tani alip rehabilitasyon sirecine olabilecek en
erken zamanda baglamalari adina faydali olacaktir. Gele-
cekte daha genis 6rneklem boyutuna sahip ve ¢ok merkezli
¢alismalar planlanarak bu alandaki istatistiki veriler giglen-
dirilmelidir.
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0z

Amag: Tlberkiloz dinya ¢apinda 6nde gelen on 6lim nedeninden biridir. Bu ¢alismanin amaci TB has-
talarinda tedavi sonuglarini incelemek ve tedavi basarisizligi ile iligkili faktorleri belirlemektir.

Materyal ve Metod: Bu ¢alisma, 2017-2021 yillari arasinda Turkiye'nin Ordu ilinde gergeklestirilen, retro-
spektif, kayit tabanli bir kohort calismasidir. Basarisiz sonuglarla iliskili risk faktorlerini arastirmak igin lojistik
regresyon analizi kullanildi.

Bulgular: Analize toplam 400 TB hastasi dahil edildi. Gézlemlenen genel tedavi basari orani (TSR) (tedavi
edilen veya tedavi tamamlanan) %87,7'dir (351). Hastalarin 49’ unda (%12,3) basarisiz tedavi sonucu elde
edildi (6lum, basarisizlik veya takip kaybi). Yag>65 (olasilik orani [OR] =12,2, %95 gliven araligi [CI] =4,03-
36,85), erkek cinsiyet (OR = 2,2, %95 Cl = 1,05-4,45) ve yabanci uyruklu olmak (OR = 9,2, %95 Cl = 1,16-
73,72) basarisiz sonuglarla iliskili risk faktorleri olarak belirlendi (p<0,05).

Sonug: Yas>65, erkek cinsiyet ve yabanci uyruklu hastalar basarisiz tedavi sonuglarina sahip olma egilimin-
dedir. Bu 6zelliklerden herhangi birine sahip olan hastalarin dikkatle izlenmesi ve 6zel 6nlemler alinmasi,
basarisiz tedavi sonuglarinin azaltilmasina yardimci olabilir.

Anahtar Kelimeler: Tuberkiiloz, Tlberkiloz kontrol, Risk faktor, Tedavi basari orani
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Introduction

Tuberculosis (TB) is one of the ten leading causes of death
globally, as well as the leading cause of morbidity and mor-
tality from an infectious agent. Although it mostly affects
the lungs, it is a disease that can be nestled in many places
such as the lymph nodes, bones, prostate and ovaries (1).
In 2019, the worldwide incidence of the disease was re-
ported as 130 cases per 100,000 people and 18.7 deaths
per 100,000 people. Worldwide, 10 million new cases of tu-
berculosis are reported each year. According to the World
Health Organization (WHO), 1.5 million TB-related deaths
occur each year (2). In Turkey, the incidence of TB in 2018
was 14.1 per 100,000 people and 0.39 deaths per 100,000
people. According to 2018 data, the incidence of TBin Ordu
is 17.5 per hundred thousand (3). On the other hand, drug-
resistant TB stands before the world as a public health cri-
sis. Estimates suggest that at least 6 million people will have
drug-resistant TB infections over the next ten years (2,4).
TB treatment has been applied in our country since 2006,
with the "Directly Observed Treatment Strategy (DOTS)",
under the knowledge and supervision of a healthcare pro-
fessional (5). Hospital data conforming to the relevant ICD
10 (International Statistical Classification of Diseases) codes
for the diagnosis of TB and data of patients with evidence
of granulomatous inflammation suspected for TB in pathol-
ogy laboratories are collected during regular visits to health
facilities at regular intervals. With this active surveillance
system, TB patient records have been collected throughout
the country since 2015 and reported to WHO through the
Turkish National Tuberculosis Surveillance Network
(TNTSN) (6). The goal of the WHQO's End TB strategy is to
reduce the number of deaths due to active TB by 95% and
the incidence of TB by 90% by 2035 compared to 2015 (7).
Although TB incidence and TB mortality are the main indi-
cators of TB burden, assessment of risk factors affecting TB
treatment outcomes is important in monitoring the effec-
tiveness of control programs. In various studies around the
world evaluating risk factors for TB treatment failure, soci-
odemographic characteristics of TB patients, characteristics
of TB disease, drug resistance and underlying comorbidities
have been shown as important factors associated with
treatment outcomes (8-11). The findings regarding the risk
factors identified in the studies differ between countries
and regions. There are few studies investigating the results
of tuberculosis treatment in Turkey. This study was con-
ducted in Ordu province between 2017-2021 to examine
the treatment results in TB patients and to determine the
factors associated with treatment failure.

Materials and Methods

Study Design and Population

This study was a retrospective registry-based cohort study
in which all patients diagnosed with TB with full registry in-
formation in TB dispensaries in Ordu province between July
1, 2017 and December 31, 2021 were included.

Factors Affecting Treatment Outcomes for Tuberculosis Patients

Ordu province, located in the Central Black Sea region in
the north of Turkey, has a population of 760872. The demo-
graphic, clinical and laboratory characteristics of the pa-
tients were analyzed and the treatment results were deter-
mined. A total of 479 TB patients diagnosed based on labor-
atory or clinical criteria according to national TB manage-
ment guidelines were included in the study. The exclusion
criteria were determined as a change in the outcome diag-
nosis, transfer to another country during the follow-up pe-
riod, and unknown outcome as the treatment was ongoing.
For these reasons, 79 patients were excluded from the
study. The study was conducted on data from 400 patients.
Each patient was included in the analysis once in a 12
months period.

The independent variables of the study included age, gen-
der, nationality, method of diagnosis, types of TB diag-
nosed, HIV positivity, presence of drug resistance, treat-
ment classification (first-line, second-line).

Data Collection

The diagnosis of TB patients was made according to sputum
culture which is main diagnostic test, smear microscopy
(Acid Fast Bacilli “AFB”), rapid molecular tests (GeneXpert
MTB/RIF) or clinical criteria including radiological findings
(12). The diagnosis of MDR-TB patients was made according
to GeneXpert results when resistance to RIF was observed.
All TB cases underwent human immunodeficiency virus
(HIV) testing with the enzyme-linked immunosorbent assay
(ELISA) technique as part of the routine evaluation of such
patients. In our country, TB notification is mandatory when
clinician-confirmed or suspected TB is diagnosed. Within
the scope of the routine DOTS program, all tuberculosis pa-
tients are followed until the tuberculosis treatment is com-
pleted and their follow-up is terminated when the final
treatment result is reported to WHO.

Treatment outcomes

Treatment outcomes were categorized into unsuccessful
outcome (death, failure and loss to follow-up) and success-
ful outcome (cured and completed treatment) according to
the NTPC guideline (3).

Operational terms

It was created based on the standard definitions of the Na-
tional TB Control Program (NTCP) guidelines adopted by
WHO (13). Patients were classified as new and recurrent
cases.

The TB site is categorized by the source of the sample sub-
mitted for culture and information from medical records:
pulmoner TB (PTB) if TB is confined to the lungs, tracheo-
bronchial tree, or larynx, extra-pulmoner TB (EPTB) if TB in-
cludes organs not included in PTB, and finally PTB+EPTB.

TB case reporting rate: It is the number of new cases per
100,000 population per year.
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Relapse: Patients who have recovered or have completed
treatment for TB and are subsequently diagnosed with a re-
current episode of TB.

Seasons: Summer (June-August), Autumn (September-No-
vember), Winter (December-February), Spring (March-
May).

Smear-positive PTB: Patients with a positive direct smear
microscopy result and/or a sputum sample result that is
positive for acid-fast bacilli (AFB) with the Gene Xpert
MTB/RIF test.

Smear-negative PTB: Two negative sputum smear micros-
copy results and one of the radiological signs and respira-
tory symptoms consistent with active TB are patients with
>2 weeks cough, weight loss, fever, and hemoptysis.

EPTB: Patients in whom AFB can be demonstrated in sam-
ples taken from organs other than the lung parenchyma or
who have histological and clinical findings compatible with
TB are included in this group (3).

Treatment Options: Major treatment under NTCP; It is con-
tinued for 2 months with INH, RIF, ethambutol and pyra-
zinamide, followed by 4 months with INH and RIF. The
drugs used in this regimen are called first-line drugs. In
treatment centers for MDR-TB patients (four in Turkey, one
in Ankara, two in Istanbul and one in Izmir) alternative
treatments such as para-aminosalicylic acid (PAS), cyclo-
serine, linezolid, ethionamide and amikacin are applied.
This treatment is called minor therapy, and the drugs used
in this regimen are called second-line drugs (13).

Cure: In a pulmonary TB patient with an initial bacteriolog-
ical diagnosis, clinical and radiological recovery is accompa-
nied by the demonstration of smear or culture negativity at
least twice, one during the maintenance period of treat-
ment and the other in the month of completion of treat-
ment (3).

Treatment outcome: The treatment outcome of PTB pa-
tients was evaluated based on direct sputum smear micros-
copy results, and the treatment outcome of Smear-nega-
tive PTB and EPTB patients based on clinical evaluation at
the end of treatment (3).

Loss to follow-up: Patients whose records indicate that
they did not attend their clinical appointments 2 or more
times (3).

Death: The WHO definition of 'death due to TB' was used
in this study and was defined as TB patients who died from
any cause during treatment against TB, regardless of the
actual cause of death. TB-related death was confirmed by
death certificate or medical records of responsible physi-
cian (3).

Factors Affecting Treatment Outcomes for Tuberculosis Patients

Statistical Analysis

Variables included demographic and clinical features of TB
patients, analyzed using SPSS 21.0 software package. Con-
tinuous variables are expressed as means and standard de-
viations or medians and quartiles. Pearson’s chi-square test
or Fisher’s exact test was used to compare qualitative data.
The type of statistical method for comparing quantitative
data was determined according to the number of groups
and parametric or non-parametric type of data. To explore
the risk factors associated with unsuccessful outcomes, bi-
nary logistic regression models were fitted with having un-
successful treatment outcomes versus those having suc-
cessful treatment outcomes as the outcome variables. Mul-
tivariable logistic regression was used for the final analysis,
and adjusted all odds ratios (OR) and 95% confidence inter-
vals (95% Cl) were estimated by four variables known to af-
fect the outcome based on the univariate analysis: age,
gender and nationality.

Results

Main characteristics of the patients in the study

The flow chart showing the TB diagnosis types of the pa-
tients is given in Figure 1. The results of TB treatment
among the cases diagnosed with TB are presented in Table
1. Of all patients diagnosed with TB, 140 (35.0%) recovered,
and 211 (52.7%) of them completed their treatment. The
observed overall treatment success rate (TSR) (cured or
treatment completed) was 87.7% (351). Death occurred in
34 (8.5%), treatment failure in 1 (0.3%) patient, and loss to
follow-up in 14 (3.5%) patients. In total, 49 patients (12.3%)
had unsuccessful treatment results.

Sociodemographic data and clinical characteristics of the
patients in the study are presented in Table 2. The average
age of the patients ( standard deviation, range) was (49.08
+19.28, 1-92) years. The age group with the highest num-
ber of cases is 51-65 years old. 274 (68.5%) of the patients
were male. Overall, the E:K ratio was 2.2:1. Among the di-
agnosed TB patients, there were 263 (65.8%) PTB cases and
115 (28.7%) EPTB cases, 22 (5.5%) PTB+EPTB cases. Recur-
rence was recorded in 46 (17.5%) of PTB patients, 6 (5.2%)
of EPTB patients and 4 (18.2%) of PTB+EPTB patients. TB
lymphadenitis and pleural TB were the predominant types
of EPTB during the study period. 5 (%1.2) of registered TB
patients were diagnosed as HIV positive.

When the TB diagnosis was examined, 178 (44.5%) cases
were diagnosed on smear positivity, 125 (31.3%) cases
were diagnosed on pathological basis, 122 (30.5%) cases on
clinical or radiological basis and 101 (25.2%) cases on cul-
ture positivity. Of the 115 EPTB patients, 71 (61.7%) cases
were diagnosed on pathological basis, 41 (35.6%) cases
were diagnosed on clinical or radiological basis, 9 (7.8%)
cases on culture positivity and 8 (6.9%) cases on smear pos-
itivity. The highest incidence occurred during the winter
season.
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Factors Affecting Treatment Outcomes for Tuberculosis Patients

479 TB Patients Registered for directly observed short course program

Patients excluded from analysis: S
o Transferred out —
o Misdiagnosis —_—
o Outcomes not available 4!'_’

79/479(16.5%)

2/479(0.4%)
16/479(3.3%)

61/479(12.7%)

400/479(83.5%) TB patients eligible for analysis at the end of treatment

263/400 (65.8%) PTB patients

22/400 {5.5%) PTB+EPTB patients

‘ ‘ 115/400 {28.7%) EPTB patients

Figure 1. Flowchart showing the type of tuberculosis diagnosed. PTB: Pulmonary tuberculosis, EPTB: Extra pulmonary

tuberculosis

Table 1. Tuberculosis treatment outcomes and treatment success rate at the end of tuberculosis treatment in Ordu,

Turkey.
Treatment Outcomes n(%)

Successful Cured 140 (35.0)
Completed 211 (52.7)
Total 351 (87.7)

Unsuccessful Died 34 (8.5)

Failure 1(0.3)

Loss to follow-up 14 (3.5)

Total 49 (12.3)

TB, tuberculosis

Table 2, also shows the factors associated with unsuccess-
ful treatment outcomes. The mean age of the patients
whose treatment was unsuccessful was 62.94+19.86 years.
As age increases, the rate of unsuccessful treatment rate is
higher. PTB was the most common (65.8%) disease type,
and there was no significant difference between unsuccess-
ful and successful treatment. Unsuccessful treatment rate
(12.3%) was lower in smear-positive TB patients. For both
all patients and only EPTB patients, no significant difference
was found between smear-positive and smear-negative
with respect to treatment failure.

There was no significant difference in the rate of TB treat-
ment failure between the different seasons. In univariate
analysis, the risk of treatment failure was increased in older

patients, those with a history of previous TB treatment,
male patients and patients born outside of Turkey (p < 0.05
for all). In multivariate analysis, male gender was associ-
ated with 2.2-fold higher odds ratio. In comparison of TB
treatment failure among age groups, <35 years old group
was accepted as the reference group. The probability of TB
treatment failure was 1.5 and 1.2-fold higher for patients
aged 35-50 and 51-65 years, and 12.2-fold higher for pa-
tients >65 years, respectively, compared to the reference
age group. Unsuccessful treatment outcome was 9.2-fold
higher in foreign-born TB cases. There was no significant
difference in treatment outcome between TB patients
without HIV infection and HIV co-infected TB patients.
Smear-negative TB did not increase the risk of treatment
failure compared to smear-positive patients.

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2024;21(2):306-313.

DOI: 10.35440/hutfd.1446494

309



Topcu Yenercag and Aydin Factors Affecting Treatment Outcomes for Tuberculosis Patients

Table 2. Demographic and clinical characteristics of 400 patients diagnosed with TB between 1 July 2017 and 31 December 2021,
Ordu, Turkiye.

Variable Treatment Success p OR(95%Cl)
No n(%) Yes n(%) Total

Age (years) (mean %SD) 62.94+19.86 47.14+18.41 49.08+19.28 p<0.001b

Sex

Male 42(15.3) 232(84.7) 274(68.5) p=0.0372 2.16(1.05-4.45)

Female 10(7.9) 116(92.1) 126(31.5) -1.0-

Age group (years)

<35 4(4.0) 96(96.0) 100(25.0) p<0.0012 -1.0-

35-50 9(9.4) 87(90.6) 96(23.5) 1.53(0.42-5.53)

51-65 7(5.7) 115(94.3) 122(30.5) 1.16(0.32-4.18)

>65 29(35.4) 53(64.6) 82(20.5) 12.18(4.03-36.85)

Types of TB diagnosed

PTB 35(13.3) 228(86.7) 263(65.8) p=0.3102

EPTB 10(8.7) 105(91.3) 115(28.7)

PTB+EPTB 4(18.2) 18(81.8) 22(5.5)

Previous treatment

None 38(10.9) 310(89.1) 348(87.0) p=0.0072 -1.0-

Any 11(21.2) 41(78.8) 52(13.0) 2.14(0.90-5.10)

Relapsed 7(16.7) 35(83.3) 42(10.5)

interrupted 3(33.3) 6(66.7) 9(2.3)

Treatment failure 1(100.0) 0(0.0) 1(0.3)

Country of origin

Turkish 47(11.9) 349(88.1) 396(99.0) p=0.0292 -1.0-

Others (like Syria, Irag, g ) 2(50.0) 4(1.0) 9.24(1.16-73.72)

Iranian)

Smear acid-fast bacilli

Negative 14(14.9) 80(85.1) 94(34.6) p=0.5582

Positive 22(12.4) 156(87.6) 178(65.4)

Clinical presentations of

EPTB

Lymph node 2(4.1) 47(95.9) 49(35.8) p=0.2602

Pleural 5(14.3) 30(85.7) 35(25.5)

Osteo-articular 3(27.3) 8(72.7) 11(8.0)

Central nervous system 0(0.0) 4(100.0) 4(2.9)

Genito-urinary 2(18.2) 9(81.8) 11(8.0)

Pericarditis 0(0.0) 2(100.0) 2(1.5)

Others 2(8.0) 23(92.0) 25(18.2)

AFB culture test results

Negative 9(17.0) 44(83.0) 53(21.1) p=0.2492

Positive 22(11.1) 176(88.9) 198(78.9)

Drug resistance

No 45(12.6) 312(87.4) 357(89.3) p=0.5332

Yes 4(9.3) 39(90.7) 43(10.8)

initial treatment regimen

First-line 42(11.2) 333(88.8) 375(94.5) p=0.3202

First-line + Second-line 4(18.2) 18(81.8) 22(5.5)

HIV status

Negative 25(8.0) 286(92.0) 311(77.8) p=0.0602

Positive 2(40.0) 3(60.0) 5(1.2)

Unknown 22(26.2) 62(73.8) 84(21.0)

Season

Summer 9(10.7) 75(89.3) 84(21.0) p=0.9032

Autumn 11(11.1) 88(88.9) 99(24.8)

Winter 15(13.6) 95(86.4) 110(27.5)

Spring 14(13.1) 93(86.9) 107(26.8)

aChi-square test; "Mann-Whitney U test; Cl: confidence interval; Odds ratios based on logistic regression model adjusted for age category (<35/35—
50/51-65/>65 years) and history of previous treatment (none/any). TB, tuberculosis; PTB, pulmoner TB; EPTB, extra pulmoner TB; SD, standart
deviation; AFB, acid-fast bacilli
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Discussion

This study was conducted with the data of 479 TB patients
registered in Ordu province between July 1, 2017 and De-
cember 31, 2021 to collect data about unsuccessful treat-
ment outcomes and associated risk factors in tuberculosis
patients in the Central Black Sea region of Turkey. In our
study, the annual TB case reporting rate was 14.0 per
100,000 people. In another study conducted in Turkey, the
annual incidence was reported as 17.0 (14). The target set
by WHO for 2020 within the scope of TB end strategy is a
20% decrease compared to 2015. In our study, the incidence
in 2020 and 2021 was found to be 10.9 and 9.6, respectively.
These rates are lower than the TB End Strategy targets (7).
As of 2020, the WHO declared a pandemic and the reduction
in TB transmission due to the Covid-19 measures imple-
mented in our country may have been effective.

This study reports 87.7% successful treatment outcome in
TB patients. Overall TB treatment success was found to be
91% in a study of 1010 patients in Turkey (14). In another
study reported from Turkey, this rate was found to be 87%
in PTB patients (5). Treatment success was found to be 83%
in Uzbekistan, 84% in Iran, and 86% in Pakistan (15-17). In
other countries with limited resources, such as Turkey, the
target of 90% treatment success before 2026, which was de-
termined by the WHO within the scope of the TB End Strat-
egy, has not yet been reached appears to be unreachable
(7). In our country, in addition to equal and free access to
health services, the DOT strategy is successfully imple-
mented in TB patients. Despite this, a significant proportion
of patients fail their TB treatment.

Past history of TB, older age, male gender, drug resistance,
comorbidity, HIV co-infection are the risk factors most com-
monly associated with treatment failure in previous studies
(5,15-18). In this study, the effects of age, gender and na-
tionality on treatment outcomes were consistent with out-
comes in other populations.

In our cohort, the mean E:K ratio was 2.2:1. It is known that
TB disease is mostly seen in men in Turkey and in the world
(13). In addition to the biological differences between the
sexes, it can be thought that social factors such as active par-
ticipation in social life in men, high smoking rates and cul-
tural differences may lead to this result. In our study, male
gender causes an increase in the risk of treatment failure.
This finding is in line with the results of studies reporting
that male gender is associated with failing treatment out-
comes worldwide (19,20).

The most commonly affected age groups in this study were
35-50 and 51-65 years, respectively, which is consistent with
the findings of most countries (20,21). It is known that TB
disease is common in people who work and participate in
active social life, especially in developing countries, so this is
an expected finding. In our study, old age was found to be a
risk factor for unsuccessful treatment outcome. Patients
aged 65 and over are approximately 12.2 times more likely
to have treatment failure. In a study conducted in Kocaeli

Factors Affecting Treatment Outcomes for Tuberculosis Patients

province of Turkey, the probability of unsuccessful treat-
ment outcomes was found 5 times more in patients aged 65
and over (5). Other studies conducted in our country have
also shown the relationship between old age and unsuccess-
ful treatment (18,22). This may be associated with increas-
ing age-related comorbidity and decreased immune re-
sponse (23). In addition, atypicality of symptoms and diffi-
culty in diagnosis may occur with age. Decreased treatment
adherence and difficulty in accessing healthcare are other
factors that cause unsuccessful treatment outcomes in the
elderly. These findings emphasize the importance of close
monitoring of elderly patients to increase the success of
treatment.

In this study, the rate of EPTB was found to be 34.2%. Similar
rates were found in studies in the literature (24,25). It was
found that the most common prevalence is lymph node in
EPTB patients in this study. In the literature, the most com-
mon involvement was found to be in the lymph node (26).
In some studies, pleural involvement is dominant (27). In
this study, PTB was not found to be a risk factor for unsuc-
cessful treatment outcome. However, in some studies,
symptoms such as dyspnea and respiratory comorbidities in
patients with PTB increase the possibility of hospitalization
and intensive care unit admission. As a result, the likelihood
of unsuccessful treatment outcome increases (28).

The prevalence of smear-positive TB cases in our study
stayed unchanged during the years. On average, about half
of the cases were diagnosed with smear-positive TB. It is
consistent with smear-positive TB distributions found in
other studies (21). In the literature, patients with smear-
positive PTB are less likely to result in unsuccessful treat-
ment than other types of TB (24). Some patients have basic
clinical and radiological indicators and the clinician may
want to make a diagnosis quickly without waiting for smear
microscopy with relatively low sensitivity (1). Due to the
ease of diagnosis, early diagnosis and treatment may explain
the higher rate of unsuccessful treatment outcomes in
smear-negative TB cases. In this study, no significant differ-
ence was found between smear-positive patients and
smear-negative patients with respect to treatment failure.
The season with the highest TB incidence was determined
as winter in this study. In some studies, it is stated that the
incidence of TB increases in the summer months (29). In a
study conducted in Spain, it was reported that the disease
peaks in the winter months (30). We evaluate that the sus-
ceptibility may increase due to low vitamin D levels and fre-
guent respiratory tract infections in winter.

In this study, patients born outside of Turkey were more
likely to fail treatment than those born in Turkey. Studies
conducted in other countries have also reported that the
risk of treatment failure is higher among those born in for-
eign countries (31). Inequalities in access to health services
and differences in treatment compliance due to socioeco-
nomic and cultural reasons might have caused this increase.
There are many studies in Turkey showing that the success
of treatment decreases in previously treated cases
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(5,14,18). Prior suboptimal therapy may result in increased
treatment failure associated with the frequency of drug re-
sistance. Babalik et al. showed that the risk of treatment fail-
ure is increased in case of resistance to any of the TB drugs.
There are many studies in the literature with similar results
(17,22). However, the presence of drug resistance was not
found to be a risk factor for unsuccessful treatment out-
come in our study. In addition, there was no significant dif-
ference between newly diagnosed patients and relapsed
cases in terms of unsuccessful treatment outcomes.

In the literature, HIV coinfection and comorbidity in TB pa-
tients are factors that contribute to unsuccessful treatment
outcomes (5,14,32). In our study, the presence of additional
disease was not found in the records except HIV positivity.
When HIV positivity was evaluated in terms of treatment
success, no difference was found compared to HIV negative
patients.

Strengths of the study

One of the strengths of this study is that it was conducted
with data collected from a large number of TB patients in
one of Turkey's metropolitan cities. It is significant that the
factors associated with 87.7% treatment success and treat-
ment failure were identified.

Limitations of the study

The most effective limitation of our study is the retrospec-
tive study design. There may be a very small number of TB
patients undetected by the national health system, which
may have led to an underestimation of incidence than it ac-
tually is. It is also the patients who are expected to increase
the rate of treatment failure, given that undetected people
may be marginal groups such as the homeless. In addition,
the registration of the completion of the treatment was ac-
cepted as a successful treatment result, but in reality, these
individuals may have experienced treatment failure. For
these reasons, the treatment success rate may have been
overestimated than it actually was, which is one of the limi-
tations of the study. Another limitation is that since the
study was based on secondary data, comorbidities such as
diabetes mellitus, socio-economic status, education level,
nutritional status, smoking and alcohol use were not availa-
ble in the records.

Conclusion

The overall treatment success rate was lower than that of
targeted >90% End TB Strategy success rate and still need to
be improved. The unsuccessful treatment outcome was doc-
umented more in advanced age, male gender and patients
born outside of Turkey. For this reason, additional medical
and social support including housing and cost of living
should be provided for these patients. Additionally research
investigating other possible risk factors such as smoking, al-
cohol, education level, nutritional level, comorbidities and
drug side effects are needed.

Factors Affecting Treatment Outcomes for Tuberculosis Patients
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Cocuklarda Genislemis Spektrumlu Beta Laktamazlara (GSBL) Bagh Ust Uriner
Sistem Enfeksiyonunun Erken Tanisinda CRP/Albiimin Oraninin (CAO)
Kullanilmasi ve Ureyen Uropatojenler ile Antibiyotik Direngleri
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Amag: Cocuklarda iriner sistem enfeksiyonlari (USE) sik goriilen enfeksiyonlar arsinda ikinci sirada yer almaktadir. Komplikasyonlarin gelisimini nlemek
icin tedaviye erken baglamak oldukga 6nemlidir. Son yillarda gram negatif bakterilerde genislemis spektrumlu beta laktamaz (GSBL) tiretiminin artmasindan
dolayi ¢ocuklarda bu etkenlere bagli gelisen enfeksiyonlarin tedavisini zorlagtirmaktadir. C-reaktif protein (CRP) ile albimin orani (CAO), son yillarda enfla-
masyonun belirlenmesinde kullanilan énemli géstergelerden biridir. Galismamizin amaci CAO kullanarak GSBL pozitif ist USE‘nun (U-USE) erken dénemde
tahmin edilmesini arastirmak ve treyen tropatojenler ile antibiyotik direnglerini belirlemektir.

Materyal ve metod: Bu galisma, U-USE tanisi konarak ayaktan veya hastaneye yatirilarak tedavi edilen 194 ¢ocugun hasta dosyalarinin incelenmesiyle ger-
ceklestirildi. Hastalar, idrar kiiltiiri sonuglarina gére GSBL pozitif U-USE ve GSBL negatif U-USE olmak Uizere iki gruba ayrildi. U-USE tanisi konulduktan
sonraki ilk 6 saat iginde ve antibiyotik tedavisi baglaniimadan 6nce alinan laboratuvar tetkikleri ve hastalarin demografik verileri hastane kayitlarindan ali-
narak her iki grup arasinda karsilastirma yapildi. idrar kiiltiirlerinde tireyen mikroorganizmalar ve antimikrobiyal duyarlilik sonuglari kaydedildi.

Bulgular: Hastalarin 98 (%50.5)'i kiz, 96 (%49.4)’si erkek idi. Yas ortalamasi 12 (4,92-36) ay olarak tespit edildi. izole edilen etkenlerin 126 (%64,9)’si GSBL
negatif iken 68 (%35,1)’i GSBL pozitif idi. CRP ve CAO, GSBL pozitif U-USE grubunda anlamli olarak daha yiiksekti (p<0.001). Laboratuvar paramtrelerinin
GSBL pozitif U-USE’nu 6ngérmesi igin ROC analizi yapildi. CRP parametresiiin 2,270 ve daha biiyiik degerlerin GSBL pozitifligini %54,41 duyarlilik ve %61,11
ozgiilliik ile [p<0,001; AUC: 0,660 (0,584-0,737]; CAO parametresi icin 0,698 ve daha biiyiik degerlerin GSBL pozitif U-USE’nu %58,82 duyarlilik ve %59,52
ozgulluk ile [p=0,001; AUC:0,650 (0,573-0,727)] 6ngordugi belirlenmistir.

Tum hastalarda E.coli (%39,2) en sik Ureyen mikroorganizma iken, K.pneumoniae (%28,9), Enterococcus spp (%14,4), Proteus mirabilis (% 9,3) diger sik
saptanan mikroorganizmalar oldu. GSBL pozitif U-USE hastalarinin idrar kiiltiiriinde Gireyen en sik mikroorganizmalar ise sirasiyla E.coli ve K.pneumoniae idi.
Ampisilin direnci GSBL pozitif E.coli’de %89,3 idi. Sefalosporin grubu ajanlardan en yiiksek oranda seftriaksona karsi direng (%89,7) saptandi. Amikasin direnci
GSBL pozitif E.coli’de 7,7 oraninda gozlenirken, GSBL pozitif U-USE K.pneumoniae’da direng gozlenmedi. K.pneumoniae’da meropenem direnci %5,6, erta-
penem direnci %6,7 oraninda gorulirken, E.coli’de meropenem direnci %13,6, ertapenem direnci ise %9,1 oraninda goruldu.

Sonug: CAO, U-USE’da GSBL pozitif U-USE ile bagimsiz bir iligkiye sahiptir. Calismamizda, CAO'nun GSBL pozitif U-USE'yi tahmin etmek icin yararli olabilecegi
gosterildi. Sefalosporinlere yiiksek oranda direng gériiliirken CAO belirgin yiiksek olan U-USE’li hastalarin ayaktan yada yatarak ampirik tedavisinde karba-
penem, amikasin, nitrofurantoin ve fosfomisin kullanilmasi 6nerilebilir.

Anahtar Kelimeler: GSBL, Uriner Sistem Enfeksiyonu, Cocuk, Antimikrobiyal Direng, C-Reaktif Protein Albiimin Orani (CAO)
Abstract

Background: Urinary tract infections (UTls) are the second most common infections among children. Early initiation of treatment is crucial to prevent
complications. In recent years, the increasing production of extended-spectrum beta-lactamases (ESBL) in gram-negative bacteria has made it challenging
to treat infections caused by these pathogens in children. The C-reactive protein to albumin ratio (CAR) has emerged as an important marker for inflamma-
tion in recent years. The aim of our study is to investigate the predictive value of CAR in the early identification of ESBL-positive upper urinary tract infections
(UUTI) in children and to determine the antibiotic resistance profiles of isolated uropathogens.

Materials and Methods: This study was conducted by reviewing the medical records of 194 children diagnosed with UUTI and treated either as outpatients
or inpatients. Based on urine culture results, patients were divided into two groups: ESBL-positive UUTI and ESBL-negative UUTI. Laboratory tests obtained
within the first 6 hours after UUTI diagnosis, before the initiation of antibiotic therapy, as well as demographic data, were retrieved from hospital records
and compared between the two groups. The microorganisms isolated in urine cultures and their antimicrobial susceptibility results were recorded.
Results: Of the patients, 98 (50,5%) were female and 96 (49,4%) were male, with a median age of 12 (4,92-36) months. Among the isolated pathogens, 126
(64,9%) were ESBL-negative, while 68 (35,1%) were ESBL-positive. CRP and CAR levels were significantly higher in the ESBL-positive UUTI group (p<0.001).
A ROC analysis was performed to assess the ability of laboratory parameters to predict ESBL-positive UUTI. For CRP, values of 2,270 and above predicted
ESBL positivity with 54,41% sensitivity and 61,11% specificity [p<0.001; AUC: 0.660 (0,584-0,737)]. For CAR, values of 0,698 and above predicted ESBL-
positive UUTI with 58,82% sensitivity and 59,52% specificity [p=0.001; AUC: 0,650 (0,573-0,727)].

Escherichia coli (39,2%) was the most frequently isolated microorganism in all patients, followed by Klebsiella pneumoniae (28,9%), Enterococcus spp.
(14,4%), and Proteus mirabilis (9,3%). Among ESBL-positive UUTI patients, the most commonly isolated microorganisms were E. coli and K. pneumoniae.
Ampicillin resistance in ESBL-positive E. coli was 89,3%, and the highest resistance among cephalosporins was observed against ceftriaxone (89,7%). Ami-
kacin resistance in ESBL-positive E. coli was 7,7%, while no resistance was observed in ESBL-positive UUTI K. pneumoniae. Meropenem resistance was found
in 5,6% and ertapenem resistance in 6,7% of K. pneumoniae isolates, while in E. coli, meropenem resistance was 13,6% and ertapenem resistance was 9,1%.
Conclusions: CAR is independently associated with ESBL-positive UUTI. Our study demonstrated that CAR may be useful in predicting ESBL-positive UUTI.
Given the high resistance observed to cephalosporins, it is recommended that patients with significantly elevated CAR levels receive empirical treatment
with carbapenems, amikacin, nitrofurantoin, or fosfomycin, whether treated as outpatients or inpatients.

Key Words: ESBL, Urinary Tract Infection, Child, Antimicrobial Resistance, C-reactive protein Albumin Ratio (CAR)
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Gengler ve ark.

Giris

Cocuklarda, iriner sistem enfeksiyonlari (USE) ikinci siklikta
gorilen enfeksiyonlardir (1). Enfeksiyon tutulan anotomik
bolgeye goére, akut piyelonefrit (APN) veya (st USE (U-USE) ve
alt USE (A-USE), 6zellikle sistit, olarak siniflandiriimaktadir (2).
Hastada ates ve pozitif idrar kiltlri olmasi, bébrek parankim
enfeksiyonunu veya U-USE disiindiiriir. U-USE diger belirtileri
arasinda karin agrisi ve kostovertebral aci agrisi ve hassasiyeti
bulunur. Bu belirtiler genellikle daha buyik ¢ocuklarda ve er-
genlerde gorilir. Daha kiicik cocuklarda ve bebeklerde atese
ek olarak, asiri aglama, huzursuzluk, kusma, beslenme prob-
lemleri ve letariji gibi diger nonspesifik belirtiler sikga bulunur
(3). A-USE semptom ve bulgulari arasinda suprapubik agri, di-
zlri, idrar sikhgi, sikisma, bulanik idrar, kotl kokulu idrar ve
suprapubik hassasiyet bulunur (4). Yine de bu ayrimin daha
kesin yapilabilmesi icin bazi testlerin yapilmasina ihtiya¢ du-
yulmustur (5). Hem bdbrek skar goriintiilemesi hem de akut
U-USE tanisinda altin standart olarak kabul edilen test,
99mTc-Dimercaptosiksinik Asit (DMSA) sintigrafisidir (6) .
Ozellikle U-USE, bébreklerde skar olusumuna yol agarak, béb-
rek parankimi tutulumu nedeniyle yliksek tansiyon ve son do-
nem bobrek yetmezligi gibi ciddi komplikasyonlara neden ola-
bilecegi icin etkili tedaviye hizli baslamak olduk¢ca énemlidir.
Gram negatif bakteriler (en sik Escherichia coli), USE’lerin
%70’ten fazlasinda etken olarak saptanmaktadir (7). Betalak-
tam grubu antibiyotikler, USE’larinin tedavisinde siklikla ter-
cih edilen antibiyotiklerdir (8). Son yillarda gram negatif bak-
terilerde genislemis spektrumlu beta laktamaz (GSBL) Ureti-
minin artmasindan dolayi ¢cocuklarda bu etkenlere bagl geli-
sen enfeksiyonlarin tedavisinde gugliklerle karsilasiimaktadir.
Enfeksiyonlara yanit olarak C-reaktif protein (CRP) seviyesi
belirgin sekilde arttigindan ve artisin biyikligi enfeksiyonun
siddeti ile iliskili olabileceginden, CRP diizeylerinin prognostik
degeri bircok hastalikta arastirilmistir (9). CRP'ye ek olarak,
serum alblimini akut faz enfeksiyonlarina yanit sirasinda sevi-
yeleri distigi icin enfeksiyonla iliskili hastalikta sonuglarin
glcli bir prognostik belirtecidir (10). Bu nedenle, kritik hasta-
larda hipoalbiiminemi derecesi, enfeksiyon tarafindan tetikle-
nen enflamatuar yanitin yogunlugu ile iliskilidir (11). C-reaktif
protein (CRP) ile alblimin orani (CAQ), son yillarda enflamas-
yonun belirlenmesinde kullanilan énemli géstergelerden biri-
dir (12).

CAO erisilebilir bir biyobelirtectir, ¢linkii CRP ve albliimin ¢ogu
saglhk merkezinde yaygin olarak kullaniimaktadir. Bugiine ka-
dar, CAO'nin normal degerleri konusunda bir fikir birligi yok-
tur. Bununla birlikte, bazi calismalar, kardiyovaskiiler, kanser,
serebrovaskiiler ve enfeksiydz hastaliklar icin enflamasyonla
iliskili bir prognoz gostergesi olarak CAO'nin faydalarini gos-
termistir (13-15).

Bu 6zelliklere dayanarak, CRP/albimin oraninin, diger hasta-
liklarda gézlemlendigi gibi, GSBL pozitif U-USE icin 6ngoriicii
bir belirte¢ olarak kullanilabilecegini diistindiik.

CGalismamizin amaci; CAO kullanarak GSBL pozitif etkenlere
bagl gelisen U-USE’nun erken tahmin edilmesini arastirmak
ve Uireyen patojenlerle, antimikrobiyal direng durumunu sap-
tamaktir.

GSBL (+) Uriner Sistem Enfeksiyonunda CAO Kullanilmasi

Materyal ve Metod

Bu retrospektif kesitsel ¢alismaya Ekim 2020-Ekim 2022 tarih-
leri arasinda klinigimizde U-USE tanisi konularak; ayaktan
yada yatirilarak tedavi edilen 1 ay ile 18 yas arasinda 196 ¢o-
cuk dahil edildi. U-USE ve A-USE ayrimi DMSA sonuglarina da-
yanarak yapilarak, calismamiza U-USE tanisi konan hastalar
alindi (16). Hastalar idrar kiltlri sonuclarina gére GSBL pozi-
tif U-USE ve GSBL negatif U-USE olmak {izere iki ayri gruba ay-
rildi. Hastalarin U-USE tanisi konduktan sonraki ilk 6 saat
icinde ve antibiyotik tedavileri baslanmadan énce bakilan la-
boratuvar degerleri alindi. Demografik verileri ve basvuru si-
kayetleri kaydedildi. CRP, albimin, CAO, kreatinin, Ure, he-
moglobin, trombosit, nétrofil, lenfosit, NLR (notrofil lenfosit
orani), PLR (trombosit lenfosit orani), Sll (sistemik inflamatuar
index), MPV gibi laboratuvar parametreleri kaydedildi. Hasta-
larin Uriner sistem ultrasonografik gérintilemelerinin sonug-
lari da hasta dosyalarindan kaydedildi. Elde edilen tiim verile-
rin her iki grup arasinda istatistiksel olarak karsilastirmalari
yapildi. idrar kiiltirlerinde tireyen mikroorganizmalar ve anti-
mikrobiyal direng sonuglari kaydedildi.

Idrar Kiiltiirii Orneklerinin Alinmasi ve Analizleri

Calismaya dahil edilen tim hastalarin idrar kiltdrleri steril
olarak uygun kosullarda alindi. Mikroskopta 40’lik blylitmede
her alanda > 5 |okosit gortilmesi piyiri olarak degerlendirildi.
USE 6n tanisiyla mikrobiyoloji laboratuvarina génderilen idrar
ornekleri Eosin Methylene Blue (RTA, Tirkiye) ve %5 koyun
kanh agar (RTA, Turkiye) besiyerlerine kantitatif yontemle
ekildi. incelenen idrar kiiltiirii sonuglarina gére suprapubik as-
pirasyonla alinmis idrar 6érneginde >1000 cfu/mL veya Uretral
kateterizasyonla alinan 6rnekte >10.000 cfu/mL, orta akim id-
rarinda ise >100.000 cfu/ml mikroorganizmanin iiremesi; USE
tanisi agisindan anlamli kabul edildi (17). Bakterilerin identifi-
kasyonu 37°C'de 18-24 saat inkiibe edilerek Greme saptanan
idrar kilturlerinde Matrix-Assisted Laser Desorption/loniza-
tion time-of- flight, Mass Spectrometry (VITEK MS, bioMe-
rieux, Fransa) yapildi. Amikasin, gentamisin, meropenem, imi-
penem, ertapenem, sefazolin, sefuroksim, sefoksitin, sefik-
sim, seftazidim, seftriakson, sefepim, nitrofurantoin, fosfomi-
sin, siprofloksasin, levofloksasin, aztreonam, ampisilin, amok-
sisilin-klavulanik asit ve piperasilin/tazobaktama karsi in vitro
duyarlilik testleri otomatize sistemle (VITEK2, bioMerieux,
Fransa) calisildi. GSBL enzim varligini géstermek amaciyla gift
disk sineriji testi kullanildi. Bunun igin Mueller Hinton agarin
(RTA, Turkiye) ortasina amoksisilin-klavulanik asit (20/10 pg)
diski yerlestirildi. Bu antibiyotik diskinin cevresine merkezden
merkeze uzakliklari 20 mm olacak sekilde seftazidim (30 ug),
seftriakson (30 pg), sefotaksim (30 pg) ve aztreonam (30 pg)
diskleri yerlestirildi. On alti-24 saatlik inkiibasyondan sonra
degerlendirildi. Amoksisilin-klavulanik asit ve gevresine yer-
lestirilen diskler arasinda inhibisyon zonunun genislemesinin
goriilmesi durumunda GSBL Ureten sus olarak degerlendirildi
(18).
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Bu calisma 22.08.2022 tarih ve HRU/22.16.22 protokol numa-
rasi ile Harran Universitesi Klinik Arastirmalar Etik Kurulu ta-
rafindan onaylanmistir ve 1964 Helsinki Bildirgesi ve sonraki
degisikliklerine uygun olarak gergeklestirilmistir.

istatistiksel analiz

Verileri SPSS (Statistical Package for Social Sciences) 25.0 pa-
ket programi ile analiz edildi. Tanimlayici analizlerde frekans
verileri sayi (n) ve ylizde (%) olarak, sayisal veriler median (1-
3. ¢eyrek (IQR)) ile verildi. Kategorik verilerin analizi Pearson
Ki-kare ve Fisher Exact Testi ile degerlendirildi. Sayisal verile-
rin normal dagilima uygunlugu Kolmogorov-Simirnov testi ile
incelendi. Normal dagilim gostermeyen sayisal degiskenlerin
bagimsiz iki grupta karsilastirilmasi Mann Whitney U testiyle
degerlendirildi.

Parametrelerin GSBL pozitifligini tahmin etmedeki tanisal ka-
rar verme Ozellikleri ROC (Receiver Operating Characteristics)
Egrisi Analizi ile test edildi.

TUm testler icin istatistiksel anlamlilik dlizeyi p<0,05 olarak ka-
bul edildi.

Bulgular

Calismaya 194 U-USE tanili, 1 ay- 18 yas araliginda hastalar
dahil edildi. izole edilen etkenlerin 126 (%64,9)’si GBSL negatif
iken 68 (%35,1)’i GBSL pozitif olarak belirlendi. Tim hasta gru-
bunda ve GSBL gruplarina gére demografik ve laboratuvar pa-
rametreleri Tablo 1’de karsilastirildi. TUm hastalarin 98
(%50,5)'i kiz, 96 (%49,5)’sI erkek idi. Yas ortalamasi 12 (4,92-
36) ay olarak tespit edildi. Gruplar arasinda cinsiyet ve yas
dagihmi istatistiki olarak benzer kaydedildi (p>0,05). Tim has-
talarin %49'u (n=95) ates, %21,6’si (n=42) kusma sikayeti ile
basvurmustu. GSBL pozitif U-USE’lu hastalarin basvuru sika-
yetleri ise siklik sirasina gore ates, kusma, karin agrisi idi.
Ultrasonografi bulgularinin dagilimi incelendiginde hastalarin
%49’unda (n=95) USG normal, %33’linde (n=64) hidronefroz,
%8,8’'inde (n=17) tas+hidronefroz tespit edilmistir. Hastalarin
%9,3’Unde (n=17) VUR (Vezikolreteral Refll) belirlenmistir.
VUR dagilimi hasta gruplarinda benzer bulunmustur
(p=0,321).

TUm hastalarda E. coli (%39,2) en sik Greyen mikroorganizma
iken, K.poneumoniae (%28,8) ve Enterococcus spp (%14,4), Pro-
teus mirabilis (%9,3) diger sik saptanan mikroorganizmalar
oldu. GSBL pozitif U-USE hastalarin idrar kiltiriinde iireyen
en sik mikroorganizmalar ise sirasiyla E.coli (%50) ve K.pneu-
moniae (36,8), Proteus mirabilis (%11,8) idi.

CAO ve CRP, GSBL pozitif U-USE grubunda anlamli olarak daha
yiksekti (p< 0.001, p<0,001). Laboratuvar parametrelerinin
GSBL pozitifligini 6ngérmesi icin ROC analizi yapildi. Bunlar
icerisinde CRP ve CAO dlzeylerinin istatistiki olarak GSBL po-
zitif U-USE’nunu &ngorebilecegi belirlendi. CRP parametresi
icin 2,270 ve daha biyiik degerlerin GSBL pozitif U-USE’yi
%54,41 duyarhihk ve %61,11 6zgillik ile [p<0,001; AUC: 0,660
(0,584-0,737)]; CAO parametresiicin 0,698 ve daha buyuk de-
gerlerin GSBL pozitif U-USE’yi %58,82 duyarlilik ve %59,52 6z-
gullik ile [p=0,001; AUC:0.650 (0,573-0,727)]; belirlenmistir
(Tablo 2; Sekil 1).

GSBL (+) Uriner Sistem Enfeksiyonunda CAO Kullanilmasi

Ampisilin direnci GSBL pozitif U-USE E. coli’de %89,3 idi. Sefa-
losporin grubu ajanlardan en yiiksek oranda direng seftriak-
sona karsi (%89,7) saptandi. Amikasin direnci GSBL pozitif U-
USE E.coli’de 7,7 iken, GSBL pozitif U-USE K.pneumoniae’da
direng yoktu. K.pneumoniaee’da meropenem direnci %5,6 ve
ertapenem direnci %6,7 oraninda gordliirken E. col’’de mero-
penem direnci %11,1 ve imipenem direnci %9,1 oraninda go-
rildi. E.coli ve K.pneumoniae’ya karsi antibiyotik diren¢ du-
rumlari Tablo 3 ve Tablo 4’de verilmistir.

Tartisma

USE cocuklarda ikinci en sik karsilasilan enfeksiyonlardir. U-
USE’lari bébreklerde skar olusumuna yol agarak, bébrek pa-
rankimi tutulumu nedeniyle yiksek tansiyon ve son dénem
bobrek yetmezligi gibi ciddi komplikasyonlara neden olabile-
cegiicin uygun antibiyotik ile erken tedaviye baslamak morta-
lite ve morbiditeyi 6nlemede son derece 6nemlidir. GUnu-
miizde gereksiz ve uygun olmayan antibiyotik uygulamalari di-
reng gelisiminin baslica nedenidir. GSBL pozitif U-USE'nun
saptanmasinda altin standart, idrar kiltiriinde enzim varhgini
gostermektir. Bu da en az 24-48 saat gerektirmektedir. Bu
yiizden GSBL pozitif U-USE enfeksiyonu erken dénemde tah-
min etmek icin yeni enflamatuar belirtecglerin kullanimi 6nem-
lidir. Calismamizda yeni enflamatuar belirteclerden CAO'nun
kullanarak U-USE'nun semptomlari yeni basladiginda, erken
dénemde GSBL pozitif U-USE'nun tahmin etmek icin yararli
olabilicegini saptadik.

Bu calismada, U-USE sirasinda CAO ile GSBL pozitif U-USE ara-
sindaki iliskiyi inceledik. Literatilr incelememizde, GSBL pozitif
U-USE'nin erken tahmininde CAO'nin kullanildigi baska bir ca-
lismaya rastlamadik. CAO'nin, cocuklarda U-USE sirasinda
GSBL pozitif U-USE’u bagimsiz bir éngériicii oldugunu goster-
dik. Ayrica, GSBL pozitif U-USE’nu 8ngérmek icin CAO icin op-
timal bir kesme degeri belirledik. CAO parametresi icin 0,698
ve daha biyik degerlerin GSBL pozitif U-USE’nu %58,82 du-
yarlihk ve %59,52 6zgiillik ile %59,28 dogrulukla [p=0,001;
AUC:0.650 (0,573-0,727)]; 6ngorilebilecegini bulduk.

CRP, glinimiizde enflamasyonun belirlenmesinde énemli bir
biyomarkerdir. CRP'nin albiimin ile kombine edilmesi, onun
enflamatuar sirecleri tanimlama kapasitesini daha da artira-
bilir. Literatlirde, enfeksiyon yaniti olarak CRP konsantrasyo-
nundaki artisin enfeksiyonun siddetiyle dogrudan iliskili ol-
dugu belirtiimektedir (19). Ote yandan, albiimin enflamatuar
bir siirecte negatif bir akut faz reaktani olarak tanimlanir. Bu
sepsisin neden oldugu katabolizma oranindaki artis ve kapiller
sizintinin neden oldugu albimin dagilimindaki degisikliklerle
iliskilendirilmistir. Kritik durumdaki hastalarin hipoalbimi-
nemi dereceleri, enfeksiyonun indikledigi enflamatuar yani-
tin yogunlugu ile korelasyon goésterir. CRP ile albiimin oranin
kullanilmasi, enflamatuar siirecin siddetini belirlemede daha
duyarli bir yontem sunar. Yang ve arkadaslarinin yenidogan
yogun bakim Unitelerinde bebekler lizerinde yaptiklari ¢alis-
mada, yuksek duyarli CRP/albiimin oraninin (hsCRP/A) intra-
uterin bakteriyel enfeksiyonun erken tanisinda kullanilabile-
cegini ve Ozellikle 48. saatteki artisin daha anlamli oldugunu
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gostermislerdir (12). Bizim ¢alismamizda hastaneye basvuru-  basladigl bilgisi hastane kayitlarinda bulunamadi. Galismamiz
dan ve U-USE tanisi konulduktan sonra ilk 6 saatte alinan kan  retrospektif oldugu icin tani aninda bakilan tek bir CAO degeri
orneklerinden hesaplanan CAO degerleri kullanildi. Ancak  verisi mevcuttu.

hastalarin semptomlarinin basvurularindan ne kadar dnce

Tablo 1. GSBL Pozitif U-USE ve GSBL Negatif U-USE Hasta Gruplarinda Demografik ve Laboratuvar Olgiimlerinin Dagilimi

Degigkenler Tiim Hastalar (n=194) GSBL+ (n=68) GSBL- (n=126) p
Cinsiyet (kiz) 98 (50,5) 34 (50,0) 64 (50,8) 0,916*
Yas (ay) 12,00 (4,92-36,00) 9,00 (5,19-45,00) 12,00 (4,68-31,50) 0,651**
Yas (<1 yas) 113 (58,2) 41 (60,3) 72 (57,1) 0,671*
Bagvuru Semptom

Ates 95 (49,0) 37 (54,4) 58 (46,0)

Kusma 42(21,6) 17 (25,0) 25(19,8)

Karin agrisi 18 (9,3) 7(10,3) 11 (8,7) -
istahsizlik 10 (5,2) 3(4,4) 7 (5,6)

idrar yapamama 10 (5,2) 3(4,4) 7(5,6)

Kilo kaybi 3(1,5) 0 3(2,4)

idrarda kétii koku 4(2,1) 0 4(3,2)

Ateg+kusma 12 (6,2) 4(5,9) 8(6,3)

Whc (10%/uL) 11,70 (8,95-15,73) 12,40 (9,79-16,80) 11,09 (8,55-15,39) 0,192**
Neu (10%/uL) 4,93 (2,86-8,30) 5,10 (3,00-9,97) 4,88 (2,70-7,71) 0,237**
Leu (10%/uL) 4,83 (3,26-7,10) 4,44 (3,20-7,27) 4,90 (3,30-7,01) 0,910%**
Htc (%) 35,86 (31,32-38,80) 35,75 (31,69-38,80) 35,86 (31,07-38,80) 0,986**
Hb (g/dL) 11,07 (9,94-12,10) 11,09 (10,00-12,00) 11,05 (9,90-12,20) 0,609**
MPV (fL) 6,20 (5,58-7,20) 6,25 (5,60-6,99) 6,20 (5,53-7,27) 0,961**
PIt (10%/uL) 371,00 (281,15-477,00) 370,00 (278,00-484,35) 378,00 (290,50-469,00) 0,859**
Ure (mg/dL) 19,00 (12,00-29,00) 16,50 (12,00-26,75) 19,00 (13,00-29,00) 0,190**
Kreatin (mg/dL) 0,40 (0,39-0,50) 0,40 (0,40-0,50) 0,40 (0,37-0,50) 0,195**
Albiimin (mg/dL) 3,90 (3,50-4,30) 3,95 (3,50-4,30) 3,90 (3,50-4,24) 0,675**
CRP (mg/dL) 2,27 (0,37-6,00) 3,95 (1,02-8,43) 1,50 (0,06-4,51) <0,001**
PLR (%) 77,53 (52,52-116,89) 87,70 (53,11-127,21) 72,93 (51,70-113,83) 0,650**
PNR (%) 1,04 (0,49-1,87) 1,10 (0,48-2,27) 1,03 (0,50-1,65) 0,341**
NLR (%) 1,05 (0,50-1,88) 1,10 (0,48-2,27) 1,04 (0,51-1,65) 0,370**
CAR (%) 0,59 (0,09-1,65) 0,95 (0,27-2,38) 0,32 (0,01-1,27) 0,001**
sil 400,00 (189,11-758,58) 434,21 (208,77-874,70) 385,84 (159,86-711,79) 0,312%*
idrarda Ureyenler

E.coli 76 (39,2) 34 (50,0) 42 (33,3)

Klebsiella 56 (28,9) 25 (36,8) 31(24,6)

Pseudomonas 8(4,1) 0 8(6,3)

Enterokok 28 (14,4) 1(1,5) 27 (21,4)

Acinetobacter 3(1,5) 0 3(2,4) -
Staf. aereus 4(2,1) 0 4(3,2)

Morganella morgani 1(0,5) 0 1(0,8)

Proteus mirabilis 18 (9,3) 8(11,8) 10(7,9)

USG

Normal 95 (49,0) 27 (39,7) 68 (54,0)

Hidronefroz 64 (33,0) 26 (38,2) 38(30,2) -
Hidrolreteronefroz 6(3,1) 2(2,9) 4(3,2)

Tas 12 (6,2) 7(10,3) 5 (4,0)

Tag+hidronefroz 17 (8,8) 6(8,8) 11(8,7)

VUR 17 (9,3) 4(9,3) 13 (10,8) 0,321*

Whc: White Blooc Count, Neu:Nétrofil, Leu:Lenfosit, Htc: Hematokrit, Hb:Hemoglobin

MPV: Mean Platelet Volum, PIt; Trombosit, CRP: C-Reaktif Protein, PLR: trombosit lenfosit orani, PNR: trombosit nétrofil orani, NLR nétrofil lenfosit
orani, CAO: CRP albiimin orani, SlI: Sistemik inflamatuar index, MPV: Mean Platelet Volume VUR: Vezikoiireteral Refl,

USG: Ultrasonografi; *: Pearson Ki-Kare testi; **: Mann Whitney U Testi; ***: Fisher Exact Test

Tablo 2. CRP ve CAO Dizeylerinin ROC Analiz Tablosu

CRP CAO

Kesim Noktasi Degeri

2,270

0,698

AUC (95% C1)

0,660 (0,584-0,737)

0,650 (0,573-0,727)

Duyarlilik (95% CI)

54,41 (41,88-66,55)

58,82 (46,23-70,63)

Ozgiilliik (95% C1)

61,11 (52,02-69,66)

59,52 (50,42-68,17)

PPV (95% CI)

43,02 (35,67-50,69)

43,96 (36,97-51,19)

NPV (95% CI)

71,30 (64,91-76,93)

72,82 (66,08-78,65)

Dogruluk orani (95% Cl)

58,76 (51,49-65,77)

59,28 (52,01-66,26)

Cl: Giiven Araligi, AUC: Area Under the Curve (Egri Altinda Kalan Alan), PPV: Pozitif Prediktif Deger, NPV: Negatif Prediktif Deger
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Sekil 1. CRP ve CAO Parametrelerinin GSBL Pozitifligi icin ROC Egrisi
Tablo 3. E.coli ve K. pneumonie Gremesi olan hastalarda antimikrobiyal direng oranlari
E. coli K.pneumoniaee
Antimikrobiyaller n n
s R M R(%) s R M R(%)
Aminoglikozidler
Amikasin 38 4 22 7.4 24 11 18 28.9
Gentamisin 51 25 1 32.9 34 19 2 35.2
Netilmisin 11 6 57 31,6 10 3 11 23,1
Tobramisin 12 9 55 429 13 6 40 37.5
Karbapenemler
Meropenem 33 5 31 111 25 12 19 32.4
imipenem 45 4 19 7 25 5 16 125
Ertapenem 31 3 39 8.1 19 7 30 26.9
Sefalosporinler
Sefazolin - 5 71 100 1 3 52 75
Sefoksitin 19 24 30 52.2 13 12 30 46.2
Sefuroksim 11 39 26 78 5 25 26 83.3
Seftazidim 13 51 7 73.9 8 36 7 73.5
Sefiksim 10 35 31 77.8 5 25 26 83.3
Seftriakson 8 41 26 82 6 24 26 80
Sefepim 4 15 57 78.9 7 9 40 56.3
Monobaktamlar
Azteronam 4 14 57 73.4 5 12 39 70.6
Nitrofuranlar
Nitrofurantoin 41 4 22 7,4 18 7 23 21.2
Penisilinler
Ampisilin 6 47 23 88.7 - 34 22 100
AMX-CLA 31 7 37 79.5 9 24 23 72.2
TZP 11 21 36 52.2 16 16 21 45.7
Kinolonlar
Siprofloksasin 34 23 18 39.7 31 18 7 36.7
Levofloksasin 5 7 44 58.3 5 3 15 33,3
Siilfonamidler
TMP-SMX 5 10 61 66,7 14 9 33 60.9
Fosfonomisin
Fosfomisin 40 2 34 4.8 24 5 27 17.2

AMX-CLA: Amoksisilin-klavulanik asit, TMP-SMX: Trimetoprim-siilfametoksazol, TZP: Piperasilin/tazobaktam, S:Duyarli, R:Direncli, M:Calisiimayan
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Tablo 4. GSBL pozitif E. coli ve GSBL pozitif K.pneumoniae Gremesi olan hastalarda antimikrobiyal direng oranlari

GSBL pozitif E. coli GSBL pozitif K.pneumoniae

- . n n
Antimikrobiyaller s R M R(%) s R M R(%)
Aminoglikozidler
Amikasin 17 3 7,7 18 - 7 0
Gentamisin 23 11 324 19 5 1 20.8
Netilmisin 3 2 2'9 40 7 - 18 100
Tobramisin 2 3 80 6 - 19 100
Karbapenemler
Meropenem 18 3 12 13.6 17 1 7 5.6
imipenem 20 3 10 12.5 18 - 7 -
Ertapenem 19 2 12 9,1 14 1 - 6.7
Sefalosporinler
Sefazolin - 2 32 100 - 2 23 100
Sefoksitin 7 17 8 65,4 8 6 10 40
Sefuroksim 4 25 5 86.2 - 16 9 100
Seftazidim 3 26 1 78,8 1 20 1 83.3
Sefiksim 3 22 9 88 - 15 25 100
Seftriakson 2 26 5 89.7 2 15 8 88.2
Sefepim 1 5 28 83,3 1 3 17 37.5
Monobaktamlar
Azteronam - 5 29 100 3 3 19 50
Nitrofuranlar
Nitrofurantoin 17 2 8 7.7 15 - 10 0
Penisilinler
Ampisilin 3 25 6 89.3 - 17 8 100
AMX-CLA 3 21 10 87.5 3 13 8 76.5
TZP 4 8 22 66.7 8 7 10 46.7
Kinolonlar
Siprofloksasin 15 11 - 423 16 6 3 27.3
Levofloksasin - 3 31 100 2 1 22 333
Sulfonamidler
TMP-SMX 5 5 24 50 5 6 14 54.5
Fosfonomisin
Fosfomisin 24 2 8 7.7 14 1 10 6.7

AMX-CLA: Amoksisilin-klavulanik asit, TMP-SMX: Trimetoprim-siilfametoksazol, TZP: Piperasilin/tazobaktam, S:Duyarli, R:Direncli, M:Calisiimayan

CAO kullanilarak degerlendirilen yogun bakim Unitesi tabur-
culugunda devam eden enflamasyonun, septik hastalarda 90
gilnliik mortalite igin bagimsiz bir risk faktoéri oldugu bulun-
mustur (20). Sepsisli hastalarin klinik tedavisinin ve progno-
zunun degerlendirilmesi icin en iyi gdstergelerden biridir. Ul-
kemizde yapilan diger bir calismada piyelonefrit ve sistit ayi-
riminda CAO‘nin prediktif bir degere sahip oldugu bulunmus-
tur (21). Bizim ¢alismamizda ise akut piyelonefrit yani U-USE
tanisi almis hastalar alinmisti. Bu hastalar arasinda GSBL po-
zitif U-USE ve GSBL negatif U-USE olarak ayirnm yaparak
CAO’nun GSBL pozitif U-USE erken tanisinda prediktif degere
sahip olup olmadigini arastirdik. Sun ve ark. (22) sepsisli has-
talarin klinik tedavisinin ve prognozunun degerlendirilmesi
icin en iyi gostergelerden biri olarak CAO oldugunu bildirmis-
lerdir. CAO son yillarda enfeksiyon ve sepsiste kullanilan yeni
belirteclerden biridir.

Calismamiz, GSBL pozitif U-USE'nun erken dénemde tahmin
edilmesinde yeni bir belirteg olarak CAO'nun kullanilabilece-
gini gostermektedir. CAO parametresinin degerlendirilmesi,
hastalarin daha erken ve etkili bir sekilde tedavi edilmesine
yardimci olabilir. Ayrica, GSBL pozitif E. coli ve K. pneumoniae
gibi 6nemli Uropatojenik bakterilerin yiksek antibiyotik di-
reng oranlarina sahip oldugu g6z 6niinde bulundurularak, an-
tibiyotik se¢imi konusunda dikkatli olunmalidir. Ancak, bu
bulgularin dogrulanmasi ve kesin sonuglara ulasilmasi igin

daha fazla arastirma ve klinik calisma yapilmasi gerekmekte-
dir.

Sonug

CAO'nun GSBL pozitif U-USE ile bagimsiz olarak iliskili oldu-
gunu belirledik. Calismamizda, CAO'nun GSBL pozitif U-
USE'yi 6ngdérme konusunda prediktif bir degere sahip oldu-
gunu saptadik. Distuk maliyeti ve kolay erisilebilirligi saye-
sinde CAO'nun klinik uygulamalarda 6nemli bir avantaj sag-
layabilecegini diistiniiyoruz. GSBL pozitif U-USE'li hastalarda,
sefalosporinlere karsi ylksek direng oranlari goz 6ninde bu-
lunduruldugunda, CAO kullanilarak U-USE'li hastalarin ampi-
rik tedavisinde hastanin yasi, klinik durumu ve oral tedaviye
uyumu dikkate alinarak amikasin, karbapenem, nitrofuran-
toin ve fosfomisin gibi tedavi seceneklerinin degerlendiril-
mesi Onerilebilir. Ancak, bu alanda daha kapsamli calismalara
ihtiyac duyulmaktadir.

Etik onam: Bu calisma 22.08.2022 tarih ve HRU/22.16.22 protokol
numarasi ile Harran Universitesi Klinik Arastirmalar Etik Kurulu ta-
rafindan onaylanmistir ve 1964 Helsinki Bildirgesi ve sonraki degi-

sikliklerine uygun olarak gergeklestirilmistir.
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Abstract Corresponding Author / Sorumlu Yazar
Background: Trauma is a critical public health issue, particularly impacting the young and causing Dr. Mehmet TURE

significant financial and moral losses. Approximately one-third of trauma-related hospitalizations Dicle University Faculty of Medicine, De-
and 20-25% of trauma-related deaths are caused by serious chest injuries. We aimed to determine partment of Pediatric Cardiology,

the prognostic value of changing pediatric global troponin levels in the emergency department 21070, Diyarbakir, TURKIYE

after trauma.

Materials and Methods: Patients who applied to the emergency department with complaints of E-mail: drture21@gmail.com

trauma between January 1, 2015 and January 31, 2022 were evaluated. Records of pediatric pa-

tients between the ages of 0 and 18 were reviewed. The cause and severity of the trauma, electro- Received / Gelis tarihi: 07.07.2024
cardiography and echocardiography results, and laboratory data (biochemical, hemogram, C-reac-

tive protein, pro-BNP, CK-MB, troponin, etc.) of the patients were evaluated. This study is an ob- Accepted / Kabul tarihi: 26.08.2024
servational and retrospective.

Results: Falling from height was the most prevalent cause of injury, accounting for 43% of cases. DOI: 10.35440/hutfd.1511938

Chest trauma was observed in 55 patients (56%). All patients with chest trauma exhibited elevated
troponin levels. Troponin levels were found to be significantly higher in patients with chest trauma
(p=0.011).

Conclusions: Our findings highlighted the prognostic importance of cardiac troponins, especially in
pediatric patients presenting with trauma.

Key Words: Trauma, Emergency medicine, Echocardiography, Pediatric cardiology, Troponin

0z

Amag: Travma, 6zellikle gengleri etkileyen, dnemli finansal ve manevi kayiplara yol agan kritik bir
halk saglhgl sorunudur. Travma ile ilgili hastane yatiglarinin yaklasik tigte biri ve travma kaynakl
olumlerin %20-25'ine ciddi gégus yaralanmalari neden olmaktadir. Travma sonrasi acil servise
basvuran pediatrik hastalarda troponin diizeylerinin prognostik degerini belirlemeyi amagladik
Materyal ve Metod: 1 Ocak 2015 ile 31 Ocak 2022 tarihleri arasinda acil servise travma sikayetiyle
basvuran hastalar degerlendirildi. 0 ile18 yas arasi ¢ocuk hastalarin kayitlari incelendi. Hastalarin
travma nedeni ve siddeti, elektrokardiyografi ve ekokardiyografi sonuglari, laboratuvar verileri
(biyokimyasal, hemogram, C-reaktif protein, pro-BNP, CK-MB, troponin vb.) degerlendirildi. Bu
arastirma gozlemsel ve retrospektiftir.

Bulgular: Yiksekten diisme en yaygin yaralanma nedeni olarak bulundu (%43). 55 (%56) hastada
gogls travmasi saptandi. Gogis travmasi olan tiim hastalarda troponin yiiksekligi mevcuttu. Gogis
travmasi olan hastalarda troponin seviyeleri anlamli olarak yiksek bulundu (p=0.011).

Sonug: Bulgularimiz, 6zellikle travma ile bagvuran pediatrik hastalarda kardiyak troponinlerin prog-
nostik Gnemini vurguladi.

Anahtar Kelimeler: Travma, Acil tip, Ekokardiyografi, Pediatrik kardiyoloji, Troponin
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Introduction

Trauma stands out as a significant public health problem
among young adults. Trauma, which is one of the leading
causes of death in this age group, causes serious material
and moral losses. It is known that in 1/3 of trauma patients,
severe chest trauma is the cause of hospitalization, and 20-
25% of deaths occur due to chest trauma (1,2). In children,
the rib cage is more flexible than adults, making them more
prone to lung injuries (3). Lung contusion can result in im-
paired gas exchange and subsequent hypoxemia, often oc-
curring without obvious external signs of injury (4). Reports
indicate that blunt cardiac injuries in children cause signifi-
cant arrhythmias and even long-term cardiac dysfunction
(5,6). Cardiomyocyte injury is determined by evaluating car-
diac troponin levels and electrocardiography (ECG) and
echocardiography (ECHO) results (7). Cardiac troponins are
regarded as the most sensitive and specific biomarkers for
diagnosing cardiomyocyte damage. As with other mecha-
nisms, these biomarkers are released into the circulation in
the presence of myocardial or cardiomyocyte injury, provid-
ing significant implications for acute cardiac ischemia (8,9).
In polytrauma patients, high plasma cardiac troponin levels
are associated with severity of injury and higher mortality
rates (7); however, their predictive value for cardiac injury is
still being discussed (10). In terms of pediatric polytrauma,
there is limited knowledge regarding the significance of tro-
ponin assessment in the emergency department and its role
in predicting outcome-related endpoints (11).

The aim of this study is to emphasize the predictive value of
troponin, which is used in practice as a biomarker of post-
traumatic cardiac damage in pediatric patients.

Materials and Methods

Study Population

The analysis focused on data from 97 pediatric patients, aged
between 0 and 18, who were admitted to the emergency de-
partment for trauma between January 1, 2015, and January
31, 2022. Sociodemographic characteristics of the patients
(age, gender), the cause and severity of the trauma, patient
progression, electrocardiography and echocardiography re-
sults, laboratory data (biochemical, hemogram, C-reactive
protein, pro-BNP, CK-MB, troponin, etc.) were evaluated ret-
rospectively. Patients with a medical history of heart disease
were not included in the study.

Compliance with Ethical Requirements

This study received approval from the Dicle University Med-
ical Faculty Ethics Committee for Noninterventional Studies
(Approval date: 12.05.2022 / Approval number: 207). This
study adhered to the principles outlined in the Helsinki Dec-
laration.

Statistical Analysis

Statistical analysis was used SPSS version 24 (SPSS Inc., Chi-
cago, lllinois) software. In descriptive statistics, numerical
variables were expressed as mean + standard deviation

Trauma and Heart Health in Children

(Minimum — maximum), median to range and/or interquar-
tile range (IQR) while categorical variables were expressed as
number of cases and (%). Normality of variables was checked
using visual and analytical methods (Kolmogorov-Smirnov
tests). Descriptive statistics were presented as the median
for variables that were not normally distributed and as the
mean for those that were normally distributed. Relationships
between variables, if at least one was non-normally distrib-
uted or ordinal, were assessed using Spearman’s Rank Cor-
relation or Pearson's Correlation Coefficient. For comparing
guantitative variables between two groups, either the
Mann-Whitney U test or Student’s T-test was applied. The
Chi-square test compared categorical variables, with statisti-
cal significance set at a<0.05.

Results
The study included 97 trauma patients, consisting of 32 fe-
males (33%) and 65 males (67%) in Table 1.

Table 1. Demographic and Clinical Data

Age, month median (range) 117 (3-216)
Sex n, (%)
Female 32 (%33)
Male 65 (%67)
Duration of hospital stay, days, 27,2 (1-288)

median (range)
Number of patients discharged n, (%)
Number of patients died n, (%)

89 (%90,8)
9 (%9,2

When examining the patients according to trauma mecha-
nisms, blunt injuries were found in 92% of cases, while pen-
etrating injuries accounted for 8%. Falling from height was
identified as the most common cause of injury, representing
43% of cases (Table 2).

The laboratory data of the patients at the first admission are
shown in Table 3.

Elevated troponin levels were detected in 60.8% of the pa-
tients. The mean length of hospital stay for these patients
was 27.2 days. While 90.8% of the 97 patients were dis-
charged with full recovery, 9 (9.2%) of the patients died.
Chest trauma was found in 55 (56%) patients. There was no
statistical difference in CK and CK-MB levels between pa-
tients with and without chest trauma. However, troponin
levels were significantly higher in patients with chest trauma
(p=0.011), as illustrated in Table 4. ECG was performed in all
patients, and sinus tachycardia was detected in 22 (22.6%)
patients. No malignant arrhythmia was detected in any pa-
tient. All patients underwent ECHO.

Table 2. Causes of Trauma
Falls from height n, (%)

43 (%44.3)

Out-of-vehicle road traffic accidents n, (%) 20 (%20,6)
In-vehicle road traffic accidents n, (%) 18 (%18,5)
Gunshot wounds n, (%) 4(%0,41)
Horse kick injuries n, (%) 2(%0,2)

Getting trapped under debris n, (%) 2(%0,2)

Sharp object injuries n, (%) 4(%0,41)
Falling object injuries n, (%) 4 (%0,41)
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Table 3. Laboratory Data
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Min. Max. Meant SD
HGB, g/dL 6 17 11,1+ 6,2
PLT, 103 /uL 35 760 297 +115,4
WBC, 103 /ul 6.5 35.2 19,6 £7,19
NA, mmol/L 129.9 151 136,31+ 3,3
K, mmol/L 2.93 5.5 3,8+ 0,55
CL, mmol/L 97.3 122 107,5+ 4,6
CA, mg/dL 5.8 10.2 8,5+ 0,95
MG, mg/dL 1.31 2.24 1,79+ 0,21
CRP, mg/L 0.001 7.38 0,6+1,45
Troponin, ng/L 0.1 24909 1026,06+3889
CK-MB (Mass) pg/L 0.22 268 35,9+ 61,7
CK U/L 5.91 16150 144812838

Min.-minimum; Max.-maximum; SD- Standart Deviation

Table 4. Comparison of patients with and without chest trauma in terms of Troponin, CK-MB and CK values

Patients with chest trauma

Patients without chest trauma

(n:55) (n:42) P
Troponin 1198,7+ 4183 2,321 0,011
CKMB 37,01 +61,5 29,6165 0,6
Creatine Kinase (CK) 2176+4125 1325,6+2549 0,3

n: Number of patients, Mann-Whitney U test, Student's T-test

In Table 5, mild pericardial effusion was detected in only 3
patients. The mean troponin value of the discharged pa-
tients was 1093.5+4078ng/L, and the mean troponin value
of the patients who died was 371.2+263ng/L, and there was

no notable statistical disparity identified between the two
cohorts. Furthermore, there was no notable difference in CK
and CK-MB levels between patients who were discharged
and those who passed away.

Table 5. Thorax CT, Echocardiography and Electrocardiography Data

Thorax CT
Lunginjury n:14 (%14,4)
Cardiac injury n: 2 (%2,06)

ECHO Minimum Maximum Mean * Standard Deviation
EF 72 79 76,5%£2,5

LVEDD: 32 49 39+8,4

ECG

Sinus Tachycardia n: 22 (%22,6)

Normal ECG: n: 91(%77,4)

n: Number of patients, CT: Computed tomography ECHO: Echocardiography, ECG: Electrocardiography

Discussion

In our study, we presented the data of 97 pediatric poly-
trauma patients who applied to our tertiary emergency de-
partment. The predominance of patients in our study being
admitted to the hospital due to falls from a height, depend-
ing on the nature of the trauma, aligns with findings in other
literature. This high rate of falls is linked to the extremely
high temperatures during the summer months in our coun-
try, especially in Diyarbakir, where this study took place,
causing people to sleep on their rooftops. Parents need to be
careful in terms of their children falling from heights. Evi-
dence on the clinical benefits of the use of cardiac troponins
in determining cardiac involvement after chest trauma is lim-
ited. Cardiac troponin values measured in 128 patients with
chest trauma were found to be elevated in 31% of the pa-
tients (12). Troponin elevation was found in all of our pa-
tients with chest trauma. Even if some of these patients had
minimal troponin elevation, our study shows the importance

of troponin in determining cardiac injury. Unlike pulmonary
contusion, cardiac contusion in children has been reported
to be rare (6,13), therefore, the specificity of troponinsin de-
termining direct cardiac injury after trauma is questionable.
In a large postmortem study, signs of cardiac injury in au-
topsy were found only in 41 of the 282 children, and most of
the patients had died at the scene or soon after admission to
hospital (14). In our study, although high troponin levels
were observed in 60.8% of the patients, 9.2% of these pa-
tients died. This shows that although troponin levels may in-
dicate cardiac injury, the relationship between troponin lev-
els and mortality is not clear. An assessment of a research
study involving patients admitted to the pediatric intensive
care unit indicated that troponin levels at the time of admis-
sion were a significant predictor of mortality (15). ECG
changes in patients with trauma are nonspecific and do not
directly indicate myocardial contusion but are alerting in
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terms of cardiac involvement and possible complications
(16). ECG is a commonly employed diagnostic tool for identi-
fying myocardial contusion. A meta-analysis by Maenza et al.
highlighted a notable correlation between significant cardiac
complications and abnormal ECG results, emphasizing the
critical role of ECG in the diagnostic process (17). Blunt car-
diac injuries can cause arrhythmias, and high troponin levels
may predict the incidence of arrhythmias (18). Such arrhyth-
mias have been described previously (5). In our study, abnor-
mal ECG findings were found in 22 of the 97 patients. Sinus
tachycardia was detected in all of these 22 patients. No other
pathology was found on electrocardiography. No malignant
arrhythmia requiring treatment was detected in any of our
patients. Therefore, we could not clearly explain the rela-
tionship between chest trauma and arrhythmia in our study.
In studies, the diagnostic success rate of ECHO was found to
be 67% and it was acknowledged as one of the best diagnos-
tic methods; in addition, it was stated that patients with nor-
mal ECHO and ECG results did not require monitoring in the
intensive care (19). In our study, bedside echocardiography
was performed on all patients. In only 3 patients, mild peri-
cardial effusion was detected. Other patients had normal
echocardiographic findings. In our study, we observed that
while deceased patients exhibited higher troponin levels
compared to those who were discharged, this difference did
not reach statistical significance. On the other hand, tro-
ponin levels were notably elevated in patients with chest
trauma as opposed to those without, indicating a distinct
correlation between elevated troponin levels and chest inju-
ries. These data show that troponin level can be a valuable
marker in the detection of lung contusion and cardiac injury
in children and prove the importance of measuring the tro-
ponin levels in pediatric patients with chest trauma. Cardiac
injuries are life-threatening problems in patients with poly-
trauma, especially chest trauma. However, since there are
no definitive criteria for the diagnosis of cardiac injuries in
trauma patients, the true incidence of cardiac injuries is un-
known. Electrocardiography is thought to be a sensitive test
in the diagnosis of blunt cardiac injuries. In this regard, all
heart rhythm disorders must be carefully evaluated to en-
sure that no injury is missed. Evaluating troponin levels is es-
pecially important in patients with abnormal ECG results in
terms of detecting increased risk of death. Patients present-
ing with blunt chest trauma, those with a history of heart dis-
ease, those who are hemodynamically unstable, those with
abnormal ECG results, those with high troponin and CK-MB
levels, and those with high trauma severity scores should be
followed up with appropriate cardiac monitoring. In addi-
tion, patients presenting with chest pain, rib and sternum
fractures, and lung injuries as a result of blunt chest trauma
should be kept under observation for at least 24 hours for
blunt cardiac injury. In order to predict cardiac injury in pe-
diatric patients with chest trauma, electrocardiography
should be performed and CK-MB and troponin levels should
be measured.

Trauma and Heart Health in Children

Conclusion

Troponin level may be a valuable marker in the detection of
lung contusion and cardiac damage in children and may
prove the importance of measuring troponin levels in pedi-
atric patients with chest trauma.

Limitations

Since no malignant arrhythmia was detected in the patients
included in our study, we were not able to present our opin-
ion on arrhythmias that were reported in patients with blunt
chest trauma in previous studies.
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Olgu Sunumu / Case Reports

Skrotal Tiras Sonrasi Saglikli Geng Hastada Gelisen Fournier Gangreni:

Olgu Sunumu

ibrahim DEMIR *“*, Biilent KATI * “*, Muhammed Nur KARADENIZ *

tHarran Universitesi Tip Fakiltesi, Uroloji Anabilim Dali, Sanlurfa, TURKIYE

0Oz

Fournier gangreni (FG), perianal ve genital bolgeyi etkileyen nekrotizan fasiit ile karakterize mikro-
biyal bir enfeksiydz hastaliktir. Hastalarin biylk bir kisminda diyabet, sigara, alkol ve madde ba-
gimlilig), obezite, periferik damar hastaligl, travma, tretral darlik gibi nekrotizan fasiite yatkinlik
yaratacak imminosupresif durumlar bulunmaktadir. Fournier gangreninin tedavisinde genis
spektrumlu antibiyoterapi, sepsis agisindan resusitasyon ve agresif cerrahi debridman bulunmak-
tadir. Kirk iki yasinda sigara,alkol kullanimi ve ek hastaligi olmayan saglkli erkekte, skrotal killarin
temizligi sonrasi olusan 1 cm’lik yiizeyel jilet kesinin ilerleyerek Fournier Gangreni gelisebilecegini
vurgulamayi amagladik.

Anahtar Kelimeler: Geng hastada Fournier Gangreni, Tani, Tedavi, Skrotal tiras

Abstract

Fournier's gangrene (FG) is a microbial infectious disease characterized by necrotizing fasciitis af-
fecting the perianal and genital area. The majority of patients have immunosuppressive conditions
that predispose them to necrotizing fasciitis, such as diabetes, smoking, alcohol and substance
addiction, obesity, peripheral vascular disease, trauma, and urethral stenosis. Treatment of Four-
nier's gangrene includes broad-spectrum antibiotics, resuscitation for sepsis, and aggressive sur-
gical debridement. We aimed to emphasize that a 1 cm superficial razor cut formed after cleaning
the scrotal hair may progress to Fournier Gangrene in a 42-year-old healthy man who does not
smoke, drink alcohol, or have any comorbidities.

Key Words: Fournier's Gangrene in a young patient, Diagnosis, Treatment, Scrotal shaving
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Giris

Fournier gangreni (FG), perianal ve genital bolgeyi etkileyen
nekrotizan fasiit ile karakterize mikrobiyal bir enfeksiyoz
hastaliktir (1). Fournier gangreni, ilk defa 1764 yilinda Bau-
riene tarafindan 45 yasinda yetiskin bir erkekte, bir ordu ka-
sabinda travmatik bir skrotal yaralanmaya bagli dort giin gibi
kisa bir sdre icinde hizla ilerleyen bir skrotal nekroz ile ken-
dini gosteren klinik durum olarak raporlanmis ve genis yara
yeri debridmanlari ile tedavi edilmistir (2). Her iki cinste de
gorilebilen, yas gruplarini etkileyebilen bir patolojidir. Yas
araligi sik olarak 55-65 olup; kadinlara nazaran erkeklerde
yaklasik olarak 10 kat daha fazla goriilmektedir (3). Hastala-
rin blylk bir kisminda diyabet, sigara, alkol ve madde ba-
gimhhg, obezite, periferik damar hastaligl, travma, Uretral
darlk gibi nekrotizan fasiite yatkinlik yaratacak immuinosup-
resif durumlar bulunmaktadir (4). Etyolojide diyabetes mel-
litus en ylksek oranlailk sirada bulunurken ikinci sirada kro-
nik alkol kullanimi bulunmaktadir (5). Fournier gangreninin
tedavisinde genis spektrumlu antibiyoterapi, sepsis agisin-
dan resusitasyon ve agresif cerrahi debridman bulunmakta-
dir (6). Avrupa Uroloji Birligi (EAU) Urolojik Enfeksiyonlar ki-
lavuzunda belirtildigi gibi, yetersiz cerrahi debridman veya
gecikmis tedaviler yiksek mortaliteye yol acabileceginden,
ilk ve en hizh yaklasimin nekrotik dokularin agresif, erken
(<24 saat) ve dokunun tamaminin cerrahi debridmani sek-
linde olmalidir (7).

Bu olgu sunumunda; 42 yasinda sigara,alkol kullanimi ve ek
hastaligi olmayan saglikli erkekte, skrotal killarin temizligi
sonrasli olusan bir cm'lik ylzeyel jilet kesinin ilerleyerek Fo-
urnier Gangreni gelisebilecegini vurgulamayi amacladik.

Olgu Sunumu

Klinigimize 42 yasinda sigara,alkol kullanmayan ve ek hasta-
lig1 bulunmayan geng hasta ayaktan basvurdu. Hastanin 6y-
kislinde, yaklasik iki hafta 6nce skrotal bolgeyi jilet ile tiras-
lamak isterken sol hemiskrotum orta kesiminde yaklasik 1
cm lik jilet kesisi olustugu mevcut. Hasta dis merkezde bir
hafta boyunca oral antibiyoterapi almis fakat kesi yeri ve
komsulugunda pydrik akinti olusmaya baslamis.

Ardindan bir diger dis merkez droloji poliklinigine basvur-
mus. Burda da bir hafta boyunda sabah-aksam intramusk-
ler birinci kusak sefalosporin ve NSAIi recete edilmis, hasta
bunlan kullandiktan sonra klinigimize basvurdu. Basvuru
aninda hastada siddetli skrotal agri,sol hemiskrotumda yak-
lastk 3-4 cm uzunlugunda dis ylzeyi nekrotik yara yeri mev-
cuttu(sekil 1).

Hastanin yapilan fizik muayenesinde, sag testis ve hemisk-
rotum dogal, sol testis ve hemiskrotumda hassasiyet ve isi
artisi mevcuttu. Hastaya yapilan tetkiklerde Crp(C reaktif
protein) hafif yiksek olup diger tetkikleri normal degerler-
deydi. HgbAlc sonucu 5,7 idi, glukoz dizeyi normal aralik-
taydi. Yapilan idrar kaltlri sterildi. Hastaya acil agresif deb-
ritman ve antibiyoterapi acisindan servise yatis verildi. Hasta
ayni giin ameliyathanede steril ortamda anestezi altinda sol
hemiskrotumdaki nekrotik alani agresif bir sekilde debride

Skrotal Tiras Sonrasi Gelisen Fournier Gangreni

edildi (sekil 2 ve sekil 3). Hastanin debride edilen alanin al-
tindaki yaklasik 2 cm ¢apindaki apseden kiiltir 6rnegi alindi.
Ayrica yara yeri klltlir 6rnegi alindi. Hastanin debride edi-
len alanindan patoloji 6rnegi génderildi.

Sekil 2.Yara kabugu altindaki net izlenen Fournier Gangreni

Patoloji sonucu Siipiratif Nekrotizan Yangi seklinde rapor
edildi. Apse kultirinde tireme olmadi. Yara yeri kiltiirG so-
nucu “Achromobacter Denitrificans” seklinde rapor edildi.
Yapilan antibiyogram sonucunda meropenem duyarl ol-
dugu raporlandi. Ardindan hastanin kiltiir sonuglari ve anti-
biyogram sonuglariyla enfeksiyon hastaliklari énerisi alindi.
Enfeksiyon onerisiyle ginde 3 defa 1 gr olacak sekilde mero-
penem tedavisi baslanarak 7 ginlik tedavi tamamlandi. Ser-
viste herglin diizenli olarak yara yeri bakimi ve pansumani
yapildi. Hasta postop yedinci giinde ameliyathane sartla-
rinda anestezi altinda yara yeri kapatilip pernoz dren yerles-
tirildi (sekil 4). Post-op birinci glinde drene geleni olmamasi
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Uzerine dren gekilip taburcu edildi. Hastanin daha sonraki
poliklinik kontrollerinde herhangi aktif sikayeti olmadigi ve
yara yerinin tamamen iyilestigi gbzlendi.

Sekil 3. Debride edildikten sonraki gérinim

Sekil 4.Yara yeri kapatildiktan sonraki gdrinim

Tartisma

Hizli ilerleyen ve mortalite orani oldukga yliksek olmasi ne-
deniyle, Fournier Gangreni tedavisinde erken tani ve tedavi
en temel ve kritik basamagi olusturuyor (8). Anal,rektal, ge-
nital,Uriner travma veya cerrahi sonrasi ciltteki bittinlik bo-
zulmasi sonrasi meydana gelen infeksiyonlar nedenler ara-
sinda en sik olanlari olusturmaktadir (9). Komplike hale gel-
mis Fournier gangreni olgularinda basarili sonug elde etme-
nin anahtan klinik dogru stphecilik, agresif cerrahi debrid-
manin erken yapilmasi, genis spektrumlu antibiyotik teda-
visi, sivi resisitasyonu ve erken multidisipliner yaklasimlar
olusturmaktadir (10).

Skrotal Tiras Sonrasi Gelisen Fournier Gangreni

Yapilan literatiir taramasinda Fournier gangreni olan hasta-
larin komorbiditesi olan(6zellikle diyabetes mellitus), ileri
yasta olan, travma Oykisu olan, anorektal veya Urogenital
apsesi olan vs hastalarda gelistigi bariz gboze carpmaktadir.
Ulkemizde yapilan tek merkezli 11 olguluk bir ¢calismada has-
talarin 6 tanesinin diyabetes mellitus tanili oldugu, 4 hasta-
nin anorektal veya lirogenital apse sonucu fournier gangre-
nine ilerledigi, 1 hastada ise etyolojinin saptanmadigi vurgu-
lanmis (11). Yine llkemizde yapilan baska bir ¢alismada 3
hastalik olgu sunumu yapilmis olup hastalarin ortak 6zelligi-
nin ileri yas, diyabetes mellitus ve farkli komorbitelere sahip
olduklari vurgulanmis (12). Bursa’da yapilan 22 olguluk bir
calismada hastalarin 53,9 yas ortalamasinda oldugu, 12 ol-
guda diyabet, 5 olguda debilite, 2 olguda sismanlik, 1 olguda
parapleji ve 2 olguda etiyoloji saptanmadigi vurgulanmis
(13). Literaturde komorbitesi olmayan genc¢ hastada jilet ke-
sisi veya skrotal baska kesi ile Fournier gangreni gelisen
baska bir olguya rastlanmadi.

Hastamizin daha hafif bir klinik tablo ile dis merkeze basvur-
dugunda mevcut klinik durumun Forunier gangrenine ilerle-
yebileceginin dusitnilmedigi gorilmektedir. Hastamizin
Uroloji poliklinigimize basvurusundan kisa bir zaman sonra-
sinda Fournier gangreni tanisi ile IV antibiyoterapisi ve sivi
reslisitasyonu baslanarak ilgili bolim konsiltasyonlari neti-
cesinde Uroloji servisine yatiriimistir. Hastamiz intravenoz
antibiyoterapi ve acil cerrahi debridman sonrasinda sagli-
gina kavusmus olup sifa ile taburcu edilmistir. Hastamizin
geng ve komorbiditesi olmayan bir hasta olarak, skrotal kesi
sonucu olusmasi, jilet kesisi travmasinin Fournier Gangre-
nine ilerlemede 6nemli bir faktor oldugu géze carpmaktadir.
Skrotal kesilerin boyutu ne olursa olsun enfeksiyon gelisme-
den ve Fournier Gangreni gibi ciddi durumlar olusmadan dik-
katlice tedavi edilmeli ve hastalar durumun ciddilesebilecegi
konusu vurgulanarak bilgilendirilmelidir. Fournier Gangreni
suphesi olan hastalar ayaktan degil, yatis verilerek ciddiyetle
tedavi edilmelidir. Olgu sunumu yapilan hastamizda oldugu
gibi diisiik sosyoekonomik diizeyi olan hastalarin bulunduk-
lari ortamin temizlik dizeyi gbz online alinarak daha ciddi
enfeksiyona ilerleyebilecegi akilda tutulmahdir. Ayrica Four-
nier Gangreni konusunda poliklinikte uyanik ve dikkatli ol-
mak hem hastaligin 6nlenmesi hem de ilerlemesi noktasinda
blylik 6nem tagimaktadir.

Sonug

Komorbiditeleri ve risk faktorleri olmayan geng eriskinlerde
skrotal ciltteki basit denilebilecek yara yeri enfeksiyonlarinin
hizla Fournier gangrenine ilerleyebilecegi akilda tutulmali-
dir. Sosyoekonomik diizeyi diisiik hastalar daha dikkatli de-
gerlendirilmelidir.

Etik onam: Olgu sunumu yapilan hastanin “Aydinlatiimis Onam
Formu” alinmistir. Hastanin kimligi gizli tutulmustur.
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