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Yazarlara Agiklama

Dergi Harran Universitesi Tip Fakiiltesi'nin yayin organidir. Dergimize yazi hazirlarken liitfen asagidaki agiklamalari
okuyunuz. Harran Universitesi Tip Fakiiltesi Dergisi tip bilimine ve akademik calismalara katkisi olan, Klinik ve deneysel
calismalari, editoryal yazilari, klinik olgu bildirimlerini, teknik ve egitici derlemelerini, tip konusundaki son gelismeler ile
orijinal géruntdleri, gorintllt hastalik tanimlama sorularini ve editére mektuplari yayinlar.

Yayina kabul edilme, editdryal komite ile en az iki hakem karari ile alinir. Yayina kabul edilen yazilarin her tlrli yayin
hakki dergiye aittir. Bu hak 6zel diizenlenmis yayin hakki devir formu ile bitlin yazarlarin imzasi ile tespit edilir. Dergi
yilda 3 kez yayinlanir. Derginin yayin dili Tiirkge ve/veya ingilizcedir. Génderilerin yazilar daha énce herhangi bir dergide
yayinlanmamis ve orijinal olmalidir (Bilimsel kongrelerde sunulan so6zli bildiri ve posterler bildirme kaydi ile harictir).
Dergide yayimlanan yazilarin her tirli sorumlulugu (etik, bilimsel, yasal vb.) yazarlara aittir. Yayina kabul edilmeyen
yazilar ve her tirli ekler (fotograf, tablo, sekil ve disket vb.) iade edilmeyecektir. Yazim kurallarina uygun olarak
hazirlanmamis olan yazilarin incelenmeye alinip alinmamasi yayin Kurulu'nun insiyatifindedir.

YAZIM KURALLARI
Yayina génderilen yazilar Microsoft Word programinda yazilmalidir. Yazi, sekil ve grafiklerin tamami elektronik ortamda
gonderilmelidir. Kapak sayfasi hari¢ yazinin higbir yerinde galismanin yapildigi kurum ve yazarlarin ismi gegmemelidir.
Tlm yazilar
Kapak Sayfasi,
Tiirkce Ozet,
ingilizce Ozet,
Makale Kismi,
Agciklamalar,
Kaynaklar,
Tablolar,
Sekiller ve resimler,
Alt yazilar seklinde dizilmelidir.
Yazarlarin Open Researcher and Contributor ID (ORCID ID) bilgilerini makale gonderiime asamasinda sisteme
yuklenmesi gerekmektedir.
Arastirma inceleme yazilarinin makale kismi (6zet, referanslar, tablo, sekil ve alt yazilar harig) toplam 4000 kelimeyi,
ozet kismi 400 kelimeyi, referanslar 40’1, tablo ve sekil sayisi 10'u gegmemelidir. Limitler agsagidaki tabloda 6zetlenmistir.
Olgu bildirileri su bdlimlerden olusmalidir: Baslik, ingilizce baslik, Tiirkge ve ingilizce dzet, giris, olgunun/olgularin
sunumu, tartisma ve kaynaklar. Olgu sunumlari toplam 8 sayfayi gegmemelidir. Teknik ve tip alanindaki gelismelere ait
yazilar ve orijinal konulara ait gériintii sunumlari 2 sayfayi gegmemelidir.

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

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

*QOzet, 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
kaginilimalidir. Yazi; iki satir aralikl olarak, Times New Roman 12 punto ile yazilmalidir. Sayfalar sag alt kosesinde
numaralandiriimalidir.
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Yazilar sisteme 2 dosya halinde yuklenmelidir.

1 - KAPAK SAYFASI

Yazinin bagligi arastirma yazilarinda 100 karakteri (harf), olgu sunumlarinda 80 karakteri gegmemelidir. Baglik hem
ingilizce hem de Tiirkge olarak yazilmalidir. Yazida ¢alismaya katkisi olan yazarlarin ad ve soyadlari agik olarak
yazilmali, yazar sayisi, multidisipliner ¢alismalar diginda, arastirma ve inceleme yazilarinda ve derlemelerde 8'i olgu
sunumlarinda 6'y1 editére mektuplarda, goriinti sunumlarinda 2'yi gegmemelidir. Yazilarin altina ¢alismanin yapildig
kurumun aglk adresi yaziimalidir.

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

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

2- TAM METIN

Degerlendirme stirecinde hakemler tarafindan incelenecek olan tam metinler tek bir dosya olarak sisteme yiiklenmelidir.
Tam metin dosyasi asagida belirtilen kisimlardan olusturulmali ve bu siraya gére diizenlenmelidir. Tablo ve sekiller tam
metin dosyasina kaynaklardan sonra asagida belirtilen sekilde eklenmeli, ayri bir dosya olarak yiklenmemelidir.

a) Ozetler

Yazinin Basligi; kisa, kolay anlasilir ve yazinin igerigini tanimlar 6zellikte olmalidir. Turkge (0z.) ve ingilizce (Abstract)
Ozetlerin basinda Turkge ve Ingilizce baslk bulunmalidir. Arastirma inceleme yazilarinda 400, olgu sunumlarinda 200
kelimeyi gecmemelidir.

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

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

Tiim Olglimler metrik sisteme (Uluslararasi Birimler Sistemi, SI) gére yazilmalidir. Ornek: mg/kg, pg/kg, mL, mL/kg,
mL/kg/h, mL/kg/min, L/min/, mmHg, vb. Olciimler ve istatiksel veriler, climle basinda olmadiklari siirece rakamla
belirtiimelidir. Herhangi bir birimi ifade etmeyen dokuzdan kigiik sayilar yazi ile yazilimalidir.

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

Ozetlerde kisaltma kullaniimamalidir.

b) Makale

Yazi; Giris, Materyal ve metod, Bulgular ve Tartisma bdliimlerinden olusur.

Girig: Konuyu ve galismanin amacini agiklayacak bilgilere yer verilir.

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

Bulgular: Elde edilen veriler istatistiksel sonuclari ile beraber verilmelidir.

Tartigma: Calismanin sonuglari literatir verileri ile karsilastirilarak degerlendirilmelidir.

Tlm yazimlar Tlrkge yazim kurallarina uymali, noktalama isaretlerine uygun olmalidir. Kisaltmalardan mimkin
oldugunca kaginiimali, eger kisaltma kullanilacaksa ilk gectigi yerde () icerisinde agiklanmalidir. Kaynaklar, sekil tablo
ve resimler yazi icerisinde gegis sirasina gore numaralandiriimalidir.

c) Kaynaklar

Telif Hakki © 2021 Harran Universitesi Tip Fakiiltesi Dergisi.
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Kaynaklar iki satir aralikli olarak yazilmalidir. Kaynak numaralari ciimle sonuna nokta konmadan () icinde verilmeli,
nokta daha sonra konulmalidir. Birden fazla kaynak numarasi veriliyorsa arasina “,", ikiden daha fazla ardisik kaynak
numarasi veriliyor ise rakamlari arasina “-” konmalidir [6r. (1,2), (1-3) gibi]. Kaynak olarak dergi kullaniliyorsa: yil, cilt,
sayl, baslangi¢ ve bitis sayfalari verilir. Kaynak olarak kitap kullaniliyorsa: sadece yil, baslangi¢ ve bitis sayfalari verilir.
Kaynaklarda yazarlarin soyadlari ile adlarinin bas harfleri yazilmalidir. Kaynaklarda yazar sayisi 6 dan fazla ise ilk 6
yazarin ismi yazilir ve sonrasindaki yazarlarin isimleri yerine ingilizce kaynaklarda “et all.” , Tiirkge kaynaklarda “ve
ark.” yazilir. Dergi isimleri Index Medicus’a gore kisaltiimalidir. Kaynak yazilma sekli asagidaki drnekler gibi olmalidir.
Kisisel gorisler ve yayinlanmamis yazilar kaynak olarak gosteriimemelidir.

Kaynaklar, yazinin alindigi dilde ve asagidaki 6rneklerde gortldigu sekilde diizenlenmelidir.
Dergilerdeki yazilar

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

Turkiye'de yayimlanan ulusal dergilerin adlari (indekslenenler hari¢) tam olarak yaziimalidir.

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

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

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

Kitaplar;
1) Krogman WM, iscan MY. The Human Skeleton in Forensic Medicine. Second ed. Springfield lllinois:
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, Ciltlll, istanbul Universitesi Cerrahp
asa Tip Fakdltesi Yayinlari, istanbul, 1999:1635-1650.
2) Freidman WF. The intrinsic  properties of the developing heart. In: Sonneblick E, Leschi M, Friedman
WF, eds. Neonatal Heart Disease. New York: Grunestratton, 1999:21-50.

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

Web sitesi;
Cancer-pain.org [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; i
Gezer R: Rugae Palatina’larin Morfolojik Ozellikleri ve Bireysel Farkliliklar. Yiksek Lisans Tezi, Sanlurfa: Harran
Universitesi Sagdlik Bilimleri Enstitlisi, 2016.

d) Aciklamalar
Varsa finansal kaynaklar, katki saglayan kurum, kurulus ve kisiler bu béllimde belirtimelidir

Telif Hakki © 2021 Harran Universitesi Tip Fakiiltesi Dergisi.
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e) Tablolar

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

f) Sekil ve Resimler

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

Yayin kurulu, yazinin 6zunu degistirmeden gerekli gordugu degisiklikleri yapabilir.

YAYIN ETIGINE UYUM

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

Etik kurul izni gerektiren ¢alismalarda Etik Kurul Onay Belgesinin makale génderim stirecinde sisteme ylklenmeli
ve izinle ilgili bilgiler (kurul ad1, tarih ve sayi no) materyal ve metod bdliimiinde ve ayrica makalenin tartisma kismindan
sonra aglklamalar bolliminde belirtilmelidir. Etik Kurul izni gerektiren arastirmalar asagidaki gibidir.

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

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

- Insanlar iizerinde yapilan klinik arastirmalar,

- Hayvanlar (izerinde yapilan arastirmalar,

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

Olgu Sunumu - Serisinde hastanin agik kimligi paylasiimamali ve hastadan yayina izin verildigine dair “Aydinlatiimis
onam formu”nun alindiginin belirtiimesi gerekmektedir

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

SON KONTROL

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

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

3. Baglik Tiirkge ve ingilizce olarak yazilmis,

4, Kaynaklar kurallara uygun olarak yazilmis,

5. Tablo, resim ve sekillerde biitiin kisaltmalar agiklanmig olmalidir.

6. iki satir aralikli olarak, Times New Roman 12 punto ile yazilmig, sayfalar sag alt kdsesinde numaralandiriimig olmali.

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

makaleler degerlendirmeye alinmadan red edilecektir.

Telif Hakki © 2021 Harran Universitesi Tip Fakiiltesi Dergisi. -
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Instructions to Authors

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

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

WRITING INSTRUCTIONS

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

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

8. Figure legend(s)
In the original articles number of words should not exceed 4000 (except abstract, references, tables, figures and legends)
for the text of article and 400 for the abstract. Upper limit for reference number is 40, and this limit is 10 for tables and
figures. Limits are summarized in the table below. Case reports should be composed of Turkish title, English title, Turkish
and English abstracts, introduction, case report, discussion and references. The number of typewritten pages should not
exceed 8 in case reports. Advancements in technical and medical topics and questionnaires of original issues should
not exceed 2 typewritten pages

* except abstract, table, figure and legends
** no limitation

Noak~kwd

PREPARATION OF MANUSCRIPT

Title Page

Title of the artl ¢ | e should not exceed 100 character s in ori g i n al articles and 80
Type Word limit Abstract Word limit Tables and figures limit Reference limit
Original article 4000* 400 10 40
Case report 2000* 200 2 10
Letter to editor 500 2 5
Image presentations 300 2 3
Review**
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characters in case reports. Title should be written both in English and Turkish. The first and last names for all contributors
designated as author should be written clearly. Apart from multidisciplinary studies, number of authors should not be
more than 8 in original articles, 6 in case reports, 2 in letters to editor. Subsequently, address of the institution where the
study was performed should be written clearly. If the study was previously presented in any scientific meeting, name and
date (as day-month-year) of the organization should be written. The name and mailing address of the corresponding
author, accompanied by telephone and fax numbers, and e- mail should be written at the bottom of title page.

Abstracts

Abstracts should be given in separate sheets. English title should be used for English abstracts. No title is required for
Turkish abstracts. The abstracts should not exceed 400 words in original articles and 200 words in case reports. The
abstracts should be composed of “Amag, Gereg-yéntem, Bulgular, Sonug” in Turkish original articles, and of “Back-
ground, Methods, Results, Conclusion” in English original articles. There is no requirement to these sections in case
reports. Turkish and English key words should be listed at the bottom of the abstract page in original articles and should
not be more than 5 words. In selecting key words, authors should strictly refer to the Medical Subject Headings (MeSH)
list of the Index Medicus. Turkish key words should be selected from TurkishScienceTerm
("http://mww.bilimterimleri.com/) The abbreviations should not be used in the abstract.

Text
Text is composed of Introduction, Materials and methods, Results and Discussion.

Introduction: The matter and purpose of the study is clearly defined.

Materials and methods: This should include the date and design of the study, the setting, type of participants or
materials involved, a clear description of all interventions and comparisons, and the statistical analysis. Instructions to
Authors Type Word limit Abstract word limit Tables and figures limit Reference limit Original article 4000* 400 10 40 Case
report 2000* 200 2 10 Letter to editor 500 2 5 Image presentations 300 2 3 Review** - - - - V

Results: Collected data and results of statistical analysis should be outlined in this section.

Discussion: The discussion section should include interpretation of study findings and results should be
considered in the context of results in other trials reported in the literature.

All written content should be prepared in conformity with grammar and punctuation rules. Avoid abbreviations
whenever possible; in case of necessary, it should be given in parentheses when they are first used. References, figures,
tables and illustrations should be consecutively numbered in the order in which they have been cited in the text. All
measurement units in the text should be used in accordance with international standards for units of measurement.

References

References should be given in a separate sheet with double spaced. References should be consecutively
numbered in the order in which they are first mentioned in the text using Arabic numerals (in parentheses). Reference
number should be placed at the end of sentence before the period. If there are multiple references number use “”
between them and “-” should be inserted between digits when three or more consecutive references are used [e.g. (1,2),
(2-3)]. Journal references should include the following information: year, volume, first and last pages of article. Book
references should include only year and first and last pages of the article. Authors in the references should be cited with
last names and first initials. Journal’s title should be abbreviated in conformity with the Index Medicus system. References

should be cited as per the examples below.

Journal references:

1) Kocakusak A, Yucel A.F, Arikan S. Karina nafiz delici-kesici alet yaralanmalarinda rutin abdominal
eksplorasyon yonteminin retrospektif analizi. Van Tip Dergisi 2006; 13(3): 90-96.

2) Goldstein PJ. The drugs/violence nexus: A tripartite conceptual framework. J Drug Issues 1985; 15(4): 493-
506.
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Book references: 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 in book references: 1) Soysal Z, Albek E, Eke M. Fetiis haklari. Soysal Z, Cakalir C, ed. Adli Tip, Cilt
IIl, istanbul Universitesi Cerrahpasa Tip Fakiltesi Yayinlari, istanbul, 1999: 1635- 1650.

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

Tables

Tables should be printed on a separate sheet with double spaced. Each table should contain a table number in
the order in which they are first mentioned in the text and title that summarizes the whole table. All abbreviations used
in the table should be alphabetically arranged and defined under the table (e.g., PS; pulmonary stenosis, VSD: ventricular
septal defect). Tables should not duplicate information given in the text. Apart from upper and lower margins, vertical
and horizontal rules should not be used in the tables.

Figures and lllustrations

Figures and illustrations should be named and numbered. Figures should be provided with a minimum of 300
dots per inch (dpi) in JPEG format and should be clear. Figures must be submitted online during manuscript submission.
Figures embedded into article will not be accepted. If authors accept to charge extra cost, colored publication of the
illustrations is possible; otherwise all illustrations will be published as black and white. All abbreviations used in the
figures and illustrations should be alphabetically arranged and defined under the footnote. Technique and ratio of
magnification for photomicrographs should be indicated.

The editorial board has the right to make any revisions on the manuscript unless such changes interfere with
the scientific data presented.

ETHICAL CONSIDERATIONS

Manuscripts submitted for publication must contain a statement indicated that all prospective human studies
have been approved by the ethics Committee, have therefore been performed in accordance with the ethical standards
of 2008 Declaration of Helsinki. It should also be clearly stated that all persons gave informed consent prior to their
inclusion in the study. Studies involving animals must have the animal ethics committee approval and be conducted in
accordance with the care and use of laboratory animals standards.

REVISION AFTER REFEREE REPORT

Authors should point by point reply the items on which revision is demanded via referee report to the reserved
box in the online system (http://tip.harran.edu.tr/tipdergisi). Additionally they should do necessary changes in article and
highlight them and submit online again.

FINAL CHECKING
1. All pages have been numbered beginning form first page of the text.
2. Assignment of copyright form has been properly filled and signed.
3. The abstract should not exceed 400 words in original articles and 200 words in case reports.
4. The title has been separately written in Turkish and in English.
5. References is in conformity with the instructions.
6. All abbreviations used in tables, figures and illustrations have been defined.

The most up-to-date version of the guide in question is available at www.icmje.org.
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Farkl Meme Kanseri Hiicre Hatlarinda Karnitin Metabolizmasinin incelenmesi
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0Oz. Sorumlu Yazar / Corresponding Author

Amag: Meme kanseri (MK), iyi prognozlu tedevi edilebilir bir hastaliktan tedavi edilemeyen ko6t prognozlu metastatik Dr. Ebru TEMiz
hastaliga kadar degiskenlik gosteren heterojen bir hastaliktir. Ginimuzde meme kanseri tanisi gogunlukla gérintileme
teknikleri kullanilarak yapiimakta ve degisen faktorlerin etkisi (meme dokusunun yogunlugu, yas vs.) bu yontemi sinirla-
maktadir. Ayrica serum ve doku belirtegleri ile tani konularak hastaligin seyri takip edilmektedir. Meme kanserinin tani- . . -
sinin konulmasinda ve patolojisinin belirlenmesinde basarili, hizli, giivenilir ve erken saptamada kullanilabilecek biyo- sanhurfa-Mardin Karayolu Uzeri 18.Km
belirteglere ihtiyag duyulmaktadir. Standart tani yontemlerinin sahip oldugu sinirlamalarin tstesinden gelebilmek igin Sanliurfa/Tirkiye

metabolomikler yeni bir yaklagim olmustur. Metabolomik yaklasimi doku, serum veya idrar gibi biyolojik numunelerde
¢ok dusuk agirhkli (<1kDa) metabolitlerin teshisini olanak saglamaktadir. Bu metabolitlerden biri olan serbest karnitin ve
acil karnitinler hem bir biyo-belirteg olarak hem de meme kanserinin metabolizmasinin, gelisiminin ve ilerlemesinin an-
lasiimasinda 6nemli hale gelmistir. Bu ¢alismada meme kanseri patolojisinde degisen karnitinlerin tespit edilmesi ve er-

Harran Universitesi, Tip Fakiiltesi, Tibbi
Biyokimya A.D. Osmanbey kampisu,

E-mail: ebrutemiz90@gmail.com

ken tanisinda kullanilabilecek biyo-belirteglerin saptanmasi hedeflenmistir. Gelis tarihi / Received: 10.03.2021
Materyal ve metod: Farkli meme kanseri hiicre hatlari olan MCF-7 (ER+/PR+), MDA-MB 231(ER-/PR-/HER2-) ve CRL-4010

(normal) hiicreleri gogaltilarak homojenize edildi ve elde edilen hiicre lizatlari gutria kagidina damlatilarak kurutuldu. Kabul tarihi / Accepted: 06.04.2021
Uygun prosediirde LC-MS/MS cihazi kullanilarak galigildi. Sonuglar SPSS 25.0 ve metaboanalyst programlari degerlendi-

rildi.

Bulgular: Serbest karnitin ve karnitin esterleri kanser hiicre hatlarinda (MCF-7 ve MDA-MB-231) kontrol hiicreye (CRL- DOI: 10.35440/hutfd.1085974

4010) gore yiksek bulundu. MCF-7 hiicrelerinde CRL-4010 ve MDA-MB-231 hiicrelerine gére C5-OH, C12, C3, C5:1, C14:1,
C10, CO, C6 ve C14:2 karnitinleri belirgin olarak artmis; MDA-MB-231 hiicrelerinde MCF-7 ve CRL-4010 hiicrelerine gore
C14, C16, C5, C8:1 ve C18 karnitinlerinin arttigi ve C10DC, C4 ve C10:1 karnitinlerinin ise kanser hiicrelerinde kontrol
hicrelerine gore artig gosterdigi bulunmustur. Kanser biyo-belirteg adayi olabilecek karnitinler ise MCF-7 ve MDA-MB-
231 kanser hicrelerini CRL-4010 kontrol hiicrelerinden ayirmada CO; MDA-MB-231 ve MCF-7 kanser hicrelerini birbirin-
den ayirmada ise C5-OH biyo-belirte¢ adayi olarak tespit edildi.

Sonug: Bu sonuglara gore karnitinler, kontrol grubunu kanserli gruptan ayirmada basaril oldugu tespit edilmistir.

Anahtar Kelimeler: MCF-7, MDA-MB-231, CRL-4010, Karnitin Metabolizmasi
Abstract

Background: Breast cancer (BC) is a heterogeneous disease that ranges from a treatable disease with a good prognosis
to metastatic disease with an incurable poor prognosis. Today, the diagnosis of breast cancer is mostly made using ima-
ging techniques and the effect of changing factors (density of breast tissue, age, etc.) limits this method. In addition, the
course of the disease is followed by diagnosis with serum and tissue markers. There is a need for successful, rapid, reliable
and early detection biomarkers that can be used in the diagnosis and pathology of breast cancer. Metabolomics has been
a new approach to overcome the limitations of standard diagnostic methods. Its metabolomics approach enables the
diagnosis of very low weight (<1kDa) metabolites in biological samples such as tissue, serum or urine. Free carnitine and
acyl carnitines, one of these metabolites, have become important both as a biomarker and in understanding the meta-
bolism, development and progression of breast cancer. In this study, it was aimed to detect the changing carnitines in
the pathology of breast cancer and to determine the biomarkers that can be used in the early diagnosis.

Materials and Methods: Different breast cancer cell lines MCF-7 (ER+/PR+), MDA-MB 231(ER-/PR-/HER2-) and CRL-4010
(normal) cells were multiplied and homogenized, and the obtained cell lysates were dried by dripping on gutria paper. It
was studied using the LC-MS/MS device in the appropriate procedure. Results SPSS 25.0 and metaboanalyst programs
were evaluated.

Results: Free carnitine and carnitine esters were found to be higher in cancer cell lines (MCF-7 and MDA-MB-231) com-
pared to control cells (CRL-4010). C5-OH, C12, C3, C5:1, C14:1, C10, CO, C6 and C14:2 carnitines were significantly incre-
ased in MCF-7 cells compared to CRL-4010 and MDA-MB-231 cells; It was found that C14, C16, C5, C8:1 and C18 carnitines
increased in MDA-MB-231 cells compared to MCF-7 and CRL-4010 cells, and C10DC, C4 and C10:1 carnitines increased in
cancer cells compared to control cells. Carnitines, which can be cancer biomarker candidates, are CO in differentiating
MCF-7 and MDA-MB-231 cancer cells from CRL-4010 control cells; C5-OH was identified as a candidate for biomarker in
distinguishing between MDA-MB-231 and MCF-7 cancer cells.

Conclusions: According to these results, carnitines were found to be successful in separating the control group from the
cancerous group.

Keywords: MCF-7, MDA-MB-231, CRL-4010, Carnitine Metabolism
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Giris

Meme kanseri (MK), iyi prognozlu tedevi edilebilir bir has-
taliktan tedavi edilemeyen kotl prognozlu metastatik
hastaliga kadar degiskenlik gosteren heterojen bir hasta-
hiktir (1). MK ginimizde hem gelismis hem de az gelismis
ilkelerde gorilebilen yiksek insidans ve mortaliteye sa-
hip bir kanser tirtidir (2). Human epidermal growth fac-
tor receptor 2 (HER2), estrogen receptor (ER), progeste-
rone receptor (PR) ve Ki67 ekspresyonuna bagh olarak
meme kanseri dort ana alt tipte siniflandiriimaktadir (3).
Bu siniflandirma yontemi ile kisiye 6zel terapotik strateji
belirlenerek hastaligin klinik seyri iyilestirilebilir ama iler-
lemis meme kanserinin prognozu koéttdir. Bu yizden er-
ken tani ve tedavi iyilesmeyi, yasam kalitesini ve sagkalim
orani 6nemli bir sekilde artirilabilmektedir (2, 4). Meme
kanserinde glinimuzde kullanilan tani yontemleri ara-
sinda mamografi, manyetik rezonans, bilgisayarl tomog-
rafi, pozitron emisyon tomografisi ve tek foto emisyon bil-
gisayarli tomografi gibi goriintuleme teknikleri bulunmak-
tadir. Ancak bu gorintileme tekniklerinin yogun meme
dokusunda duyarsizlik, uygulayicinin yetenegi, zaman ve
maliyet gibi yas farkhiliklari icin uygunluk gibi sinirlamalari
ve dezavantajlari bulunmaktadir (4, 5). Ek olarak CA 15.3,
karsinoembriyonik antijen (CEA), CA 549-MUC-1 ailesi, BR
27.29, MCA ve sitokeratinler gibi serum belirtegleri,
BRCA1 ve BRCAZ2 gibi genetik belirtegler ve ER, PR, HER2,
Urokinaz plazminojen aktivatori (uPA) ve plazminojen ak-
tivator inhibitéra (PAI-1) ve katepsin D gibi doku belirteg-
leri tanida ve tedaviyi belirlemede kullanilan molekiiler
yontemlerdir (6). Molekiler yontemlerde kanserin erken
tanisinda basarisizdir ve tedaviden veya hastalik duru-
mundan etkilenebilirler. Bu nedenlerle meme kanserinin
alt tiplerini ayirmada basarili, hizli, glivenilir ve erken sap-
tamada kullanilabilecek biyo-belirteglere ihtiya¢ duyul-
maktadir (5). Kanser tanisinda kullanilan standart tani
yontemlerinin var olan sinirlamalarin ve dezavantajlarin
Gistesinden gelebilmek icin metabolomik yeni bir yaklasim
olarak hizl bir sekilde bilim diinyasinda yerini almistir (7).
Son yillarda kolerektal, bobrek, akciger, beyin ve meme
gibi bircok kanser tiirinde metabolomik ¢alismalar basa-
rili bir sekilde devam etmektedir (8). Metabolomik yakla-
simi doku, serum veya idrar gibi biyolojik numunelerde
cok duslik agirlikh (<1kDa) metabolitlerin teshisini sagla-
maktadir. Bu metabolitlerden biri olan serbest karnitin ve
acilkarnitinler hem bir biyobelirte¢ olarak hem de meme
kanserinin metabolizmasinin, gelisiminin ve ilerlemesinin
anlasiimasinda 6nemli hale gelmistir (9, 10). Karnitin ka-
raciger, beyin ve bobrekte sentezlenebilen bir aminoasit
tirevidir. Karnitin uzun zincirli yag asitlerini mitokondri
matriksine ve kisa zincirli yag asitlerini mitokondriden si-
tozole tasiyarak enerji Gretiminde gérev yapmaktadir. Ay-
rica karnitin mitokondrideki Koenzim A ve Asetil-CoA ora-
nini stabilize etmek, membran bitinligini korumak ve
laktat Uretimini azaltmak gibi fonksiyonlari da bulunmak-
tadir (11, 12).

Tamorlerin gelismesinde ve biliylimesinde uyarici rolleri

Meme Kanseri Hiicrelerinde Karnitin Metabolizmasi

bulunan ATP, NADH, FADH; ve NADPH gibi faktorlerin kar-
nitin kaynakh yag asidi oksidasyonuyla Uretimlerinde
onemli bir rol oynamaktadir. Karnitin palmitoiltransferaz
I'in gesitli timor dokularinda up-regiile oldugunu ve ti-
mor vazkilarizasyonunda rol oynadigi bildirmistir (12).Bu
¢alismada meme kanseri patolojisinde degisen karnitinle-
rin tespit edilmesi ve erken tanisinda kullanilabilecek
biyo-belirteclerin hizli ve glvenilir bir yontem olan
LCMS/MS cihazi kullanilarak saptanmasi hedeflenmistir.

Materyal ve Metod

Hiicre Kiiltiirii

Calismada ATCC den temin edilip, sivi azotta stokladigimiz
kanser ve normal hicre hatlari kullanildi. MCF-7 (meme
kanseri hiicresi), MDA-MB-231 (meme kanseri hiicresi) ve
CRL-4010 (meme normal hiicresi) %10 Fetal Bovine Se-
rum (FBS), 100 pg/mL streptomisin/ 1001U/ mL penisilin
eklenmis DMEM: F-12 /RPMI-1640 (Sigma-Aldrich, ABD)
besiyerinde nemli atmosferde, %5 CO2, %95 hava iceren
inklbatorde 37 2C’de kiilture edildi.

Hiicre Homojenizasyonu ve Karnitin Profillemesi
Hicreler 75 cm?lik kaplarda %80-90 cogaldiktan sonra
besiyeri uzaklastirilarak tripsinizasyon yontemi ile kaldi-
rildi. Kaldirilan hiicreler 1000 rpm 5 dk santrifiij edildi ve
olusan pellet tizerine soguk lizis buffer eklendi. Tissuely-
ser kullanilarak homojenize edilen hiicreler sonra 1000
rpm’de santrifiij edilerek siipernatant elde edildi. 5 ul gut-
ria kagidina damlatilarak 252C’de gece boyunca kurutul-
duktan sonra kesilerek temiz tiiplere alindi ve karnitin ta-
rama kiti kullanildi. Kisaca kit prosediriine gore, gutria
kagidi Gizerine 200 pl internal standart eklenerek 30 dk
azot gazi altinda kurutuldu. Kuruduktan sonra 60 pl DRVT
eklenerek 60 2C de 30 dk inkiibasyona birakilarak tiirev-
lendirildi ve 30 dk azot gazi altinda 30 dk kurutuldu. Uze-
rine 100 pl mobil faz (asetonitril: metanol: formik asit) so-
lisyonu eklenerek LC-MS/MS (Shimadzu 8040, Japan) ci-
hazinda 3 tekrarh ¢ahsildi ve veriler degerlendirildi.

istatistiksel Analiz

Veriler SPSS versiyon 22.0 (SPSS Inc.) kullanilarak istatis-
tiksel analizi yapildi ve ortalama + standart sapma (Sd)
olarak sonuglar verildi. Gruplar arasindaki farkhhklar Krus-
kal-Wallis testi ile ardindan Tamhane testi kullanilarak
analiz edildi ve p<0.05 anlamli olarak kabul edildi. Cok de-
giskenli istatistiksel analiz icin MetaboAnalyst 5.0
(https://www.metaboanalyst.ca/) kullanildi.  Principal
Component Analysis (PCA) ile gruplar arasindaki ayrisma
ve kiimelesme belirlendi. Bu ayrisma ve kiimelesmeye
katkisi olan karnitinleri tespit etmek icin Variable Impor-
tance in Projection (VIP) skorlari bulundu. Ayrica gruplar
arasinda degisim gosteren karnitinlerin yogunluklarini
gorsellestirmek amaciyla is1 haritasi olusturuldu.
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Serbest karnitin ve karnitin esterleri kanser hiicre hatla-
rinda (MCF-7 ve MDA-MB-231) kontrol hiicreye (CRL-
4010) gore yuksek bulundu (Tablo 1). Ancak bunlardan
CO, C3, C5:1 ve C5-OH gruplar arasinda anlamli bir degisim
gosterdi (p<0.05). CO’daki ylkselis kanser hiicre hatla-
rinda kontrol hiicre hatlarina gére ve MCF-7 hiicre hat-
tinda MDA-MB-231 hiicre hattina gére anlamli bulundu.
C3, C5:1 ve C5-OH karnitin esterlerindeki yikselis CRL-
4010 ve MDA-MB-231 hiicre hatlarina gore MCF-7 hiicre
hattinda anlamli bulundu.

Gruplar arasinda Kruskal Wallis test analizine gére anlamli
ve anlamsiz degisen karnitinler Sekil 1'de gosterilmistir.
Kirmizi kiireler anlamli sekilde degisim gosteren karnitin-
leri yesil renkli kiireler ise anlamh degisim géstermeyen-
karnitinleri temsil etmektedir.

Tablo 1. Karnitin kompozisyonunun kantitatif analizi.

Meme Kanseri Hiicrelerinde Karnitin Metabolizmasi

L]
Serbest Karnitin

g Hidroksiizovalerilkarnitin

o @ Tiglilkarnitin

® Propiyonilkarnitin

2

-]

+og10(p) 1
o
o

L] e ® o
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Sekil 1. Kruskal Wallis Test analizi.

Gruplar (Ort+Sd)

Yaygin isim Kisaltma CRL-4010 MCF-7 MDA-MB-231 Post-Hoc

Serbest Karnitin co 2,520+0,247 21,761+2,963 13,199+0,458 MCF-7-CRL-4010;
MDA-MB-231-CRL-
4010;
MDA-MB-231-
MCF-7

Propiyonilkarnitin c3 0,168+0,008 4,009+1,708 0,72610,043 MCF-7-CRL-4010;
MDA-MB-231-
MCF-7

Butirilkarnitin ca 0,153+0,007 0,580+0,388 0,571+0,184

izovalerilkarnitin C5 0,118+0,073 0,38710,290 0,632+0,032

Tiglilkarnitin C5:1 0,0091+0,0034 0,087+0,022 0,022+0,008 MCF-7-CRL-4010;
MDA-MB-231-
MCEF-7

Hidroksiizovalerilkarnitin C5-OH 0,0086+0,0040 0,139+0,032 0,019+0,004 MCF-7-CRL-4010;
MDA-MB-231-
MCEF-7

Heksanoilkarnitin c6 0,011+0,003 0,303+0,044 0,156+0,018

Oktenoilkarnitin C8:1 0,0027+0,0021 0,112+0,095 0,28510,257

Dekanoilkarnitin C10 0,0078+0,0038 0,653+0,615 0,222+0,200

Dekenoilkarnitin Cl10:1 0,0019+0,0015 0,205%0,195 0,198+0,163

Sebakoilkarnitin c10oDC 0,0013+0,0005 0,016+0,014 0,016+0,010

Dodekanoilkarnitin C12 0,0209+0,0144 0,970+0,940 0,593+0,482

Miristoilkarnitin Cl4 0,07210,050 0,243+0,171 0,646+0,645

Miristoleilkarnitin Cl4:1 0,0007+0,0005 0,080+0,031 0,055+0,052

Tetradekadienilkarnitin Cl14:2 0,0007+0,0001 0,023+0,022 0,010+0,010

Palmitoilkarnitin Cl6 0,282+0,152 0,800+0,497 3,20613,041

Stearoilkarnitin C18 0,105%0,090 0,174+0,066 0,257+0,040

Temel Bilesen Analizi ile gruplarin ayrilmasi

Gruplardaki 6rneklerin dagihmlarini gérsellestirmek ama-
ciyla temel bilesen analizi (Principal Component Analysis
(PCA)) testi yapildi ve sonuglar iki ve ti¢ boyutlu gorseller
olarak verildi (Sekil 2). PCA’ya gore gruplar arasinda belir-
gin bir ayrisma ve kiimelesme gorulda.

Bu sonuglara gore karnitinler kontrol grubunu kanserli
gruptan ayirmada basarili bulundu. Ek olarak kanser
hlcre hatlarini ise birbirinden ayirmada kismi basari gos-
terdi.
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Sekil 2. Gruplarin tg boyutlu (A) ve iki boyutlu (B) PCA puan grafikleri.

Diferansiyel Karnitinlerin Taranmasi

Gruplardaki ayrismaya katkilari olan karnitinleri siralayan
degisken 6nem grafigi (variable importance in the projec-
tion (VIP)) cizildi (Sekil 3). VIP skoru en yiiksek 15 karniti-
nin siralandigi grafikte en yliksek skora sahip olan serbest
karnitin (CO) oldu. VIP skoru ne kadar ylkselirse ayris-
maya olan katkilari da o kadar yliksek olmaktadir. Grafik-
teki mavi ve kirmizi kutucuklar beyaz kutucuklara sirasiyla
asagl ve yukari regiilasyonu gostermektedir.
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Sekil 3. Karnitinleri 6nem sirasina gore siralayan VIP gra-
figi.

Kanser hiicrelerinde ve kontrol hiicrelerindeki 17 karniti-
nin yogunluklari isi haritasi ile goterildi (Sekil 4). Isi harita-
sindaki sUtunlar hucreleri satirlar ise karnitinleri goster-
mektedir. Karnitinin yukar regulasyonu artik¢a kahve-
rengi tonunda koyulasma asagi regiilasyonu artikga mavi
tonundan koyulasma olmaktadir. Isi haritasina bakildi-
ginda kanser hiicrelerinde karnitinler kontrol hiicrelerine
gore artis gostermektedir. C5-OH, C12, C3, C5:1, C14:1,
C10, CO, C6 ve C14:2 MCF-7 hicrelerinde CRL-4010 ve
MDA-MB-231 hiicrelerine gore belirgin olarak artis gorul-
mektedir. C10DC, C4 ve C10:1 kanser hiicrelerinde kont-
rol hiicrelerine gore artis gostermistir. C14, C16, C5, C8:1
ve C18 MDA-MB-231 hiicrelerinde MCF-7 ve CRL-4010
hicrelerine gére belirgin artis olmustur.
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Sekil 4. Hicrelerdeki karnitin yogunluklarini gosteren 1si
haritas.
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Kanser Tanisi igin Biyo-belirte¢ Adaylari
Karnitinlerin kanser hiicrelerindeki degisimi kanser hasta-
liginda erken tanida kullanilabilecek bir biyobelirteg olabi-
lecegini distindiirdi. Bu amagla alici islem karakteristik-
leri egrisi (receiver operating characteristic (ROC)) analizi
ile potansiyel biyobelirtegler tanimlandi.

Meme Kanseri Hiicrelerinde Karnitin Metabolizmasi

Analiz sonuglarina gére AUC degeri (ROC egrisi altindaki
alan) en yliksek olan 5 karnitinin Cut-off Value, AUC, Sen-
sitivity, Specificity, p-Value, Positive ve Negative Likeli-
hood oranlari Tablo 2’de verilmistir.

Tablo 2. ROC analizine gore potansiyel biyobelirteglerin 6zellikleri.

Karsilagtirmalar Karnitinler Cut-off AUC Sensitivity Specificity Positive Negative p-Value
Value Likelihood Likelihood
Ratio Ratio
CRL-4010 co 10.5 1.0 1.0 1.0 Infinity 0.0 <0.001
Vs. c3 1.24 1.0 1.0 1.0 Infinity 0.0 0.017
MCF-7 ca 0.168 1.0 1.0 1.0 Infinity 0.0 0.130
C5:1 0.0392 1.0 1.0 1.0 Infinity 0.0 0.003
C5-OH 0.0606 1.0 1.0 1.0 Infinity 0.0 0.002
CRL-4010 co 7.79 1.0 1.0 1.0 Infinity 0.0 <0.001
Vs. c3 0.437 1.0 1.0 1.0 Infinity 0.0 <0.001
MDA-MB-231 c4 0.275 1.0 1.0 1.0 Infinity 0.0 0.017
C5:1 0.396 1.0 1.0 1.0 Infinity 0.0 <0.001
C5-OH 0.0146 1.0 1.0 1.0 Infinity 0.0 0.056
MDA-MB-231 co 16.1 1.0 1.0 1.0 Infinity 0.0 0.007
Vs. c3 1.54 1.0 1.0 1.0 Infinity 0.0 0.029
MCF-7 c5:1 0.048 1.0 1.0 1.0 Infinity 0.0 0.008
C5-OH 0.0665 1.0 1.0 1.0 Infinity 0.0 0.003
c18 0.2 0.888 | 1.0 0.66 3.0 0.0 0.134

AUC degeri en yiksek, Positive Likelihood orani en yiik-
sek, Negative Likelihood orani ve p degeri en diisiik olan
biyo-belirte¢ potansiyel olarak yiiksek biyo-belirte¢ adayi
olmaktadir. Grup karsilagtirmalarinda biyo-belirte¢ po-
tansiyeli yuksek olan karnitinlerin ROC egrileri Sekil 5'te

verilmistir. MCF-7 ve MDA-MB-231 kanser hiicrelerini
CRL-4010 kontrol hucrelerinden ayirmada CO potansiyel
biyo-belirteg olabilir. Ayrica MDA-MB-231 ve MCF-7 kan-
ser hiucrelerini birbirinden ayirmada ise biyo-belirteg
adayi C5-OH’dir.
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Sekil 5. Gruplar arasi karsilastirmalarda biyobelirteg olabilecek karnitinlerin ROC egrileri. A.MCF-7 ve CRL-4010 karsi-
lastirmasi. B.MDA-MB-231 ve CRL-4010 karsilastirmasi. C.MDA-MB-231 ve MCF-7 karsilastirmasi.
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Tartisma

Kanser hiicreleri gelismesi ve ilerlemesi icin apoptozdan
kacinma, doku invazyonu ve metastaz, bliyiime sinyalle-
rinde kendi kendine yeterlilik, sinirsiz cogalma potansiyeli
blylime karsiti sinyallere karsi duyarsizlik ve enerji meta-
bolizmasinda degisim gibi normal hiicrelerden ayiran
ozellikler kazanmaktadir. Hiicre proliferasyonunun kan-
serdeki artisi ATP, NADH ve NADPH’a biiylk oranda talep-
leri artmaktadir. Bu da metabolik yollarin yeniden diizen-
lenmesini gerektirmektedir (10, 13). Karnitinler kanser
hiicrelerinin artan bu enerji ve biyosentetik taleplerini
saglayan anahtar yollari ve metabolitleri birbirine bagla-
yan ¢ok onemli bir araci rolli Ustlenmektedir (14). Karni-
tinlerin kanserdeki degisimleri bircok deneysel ve klinik
modellerde incelenmistir ve farkli kanser tlrlerinde mo-
dilasyonunda ve ekspresyonunda degisimler oldugu bil-
dirilmistir (15). Karnitinin yag asitlerini mitokondrinin ig
zari boyunca tasinmasini kolaylagtirmak temel biyolojik
rolidir. Hicresel ve mitokondriyal agil Koenzim A orani,
fazla agil gruplarini viicuttan uzaklagtirma ve kisa ve orta
zincirli acil gruplarinin mitokondriye gecisini saglamak gibi
baska rolleri de bulunmaktadir. Karnitin diyet yoluyla ali-
nan besinlerden, aminoasitlerinden endojen sentez ve
glomerdiiler filtrasyondan sonra reabsropsiyon yoluyla vi-
cut icerisinde homeostazisi siirdiiriilmektedir. Homeosta-
zinin bozulmasi gesitli hastaliklar ve kanserler iligkilendi-
rilmistir (16). Kanser hastalarinda metabolik degisiklikler
ve biyobelirtegleri tespit etmek metabolomik énemli bir
yaklasim olmaktadir. Meme kanserinin metabolomik pro-
fillerinin arastirilmasi erken tani igin cesitli biyobelirteg
arastirilmaktadir (4). Ginimizde CA 15-3 meme kanseri
tanisinda yaygin olarak kullanilmasina ragmen tanisal 6z-
gllligu ve duyarhhgindan dolayi kullanimi sinirlidir. Yeni
biyobelirteglerin kesfi ile meme kanserinde erken tani,
erken tedavi ve sagkalimin artirilmasi olasi hale gelecektir
(4). Serbest karnitin ve 16 agilkarnitin arastirilmistir. Tim
karnitin seviyelerinin kanser hiicre hatlarinda kontrol
hiicre hattina gore ylkseldigi bulundu. Bu karnitinlerden
CO0, C3, C5:1 ve C5-OH seviyelerindeki yiikselig ise anlam-
liydi. MDA-MB-231 kanser hiicre hattinda MCF-7’ye gore
C10DC, C8:1, C5, C18, C14 ve C16 karnitinleri yiksek C4,
€O, €3, C14:1, C6, C14:2, C5:1, C10:1, C12, C5-OH ve C10
karnitinleri ise dusik bulunmustur. CO, C3, C5:1 ve C5-
OH’daki degisimler anlamh bulundu. 2021 yilinda yuruti-
len ve sedef hastaliginin erken tanisinda kullanilabilecek
biyo-belirteclerin arastirildigi bir calismada, C16’nin belir-
gin bir sekilde azaldigi ve C6’nin ise asiri arttigini bulmus-
lar ve bu iki karnitinin hem tani hem de tedavide kullani-
labilecegi 6nermesinde bulunmuslardir (17). Karnitinler,
kanser basta olmak lzere otoimmin, kardiyovaskiiler
hastaliklarin tanisinda kullanilma potansiyeli yiksek ol-
dugu yapilan galismalarla gosterilmistir(18).

Meme Kanseri Hiicrelerinde Karnitin Metabolizmasi

Bu calisma ile meme kanseri patofizyolojisine gore karni-
tin seviyelerinin degistigi tespit edilmistir. Hasta meme
doku 6rnekleri ile yapilacak ¢alismalarla, hastaligin erken
tanisinda kullanilabilecek yeni biyo-belirteglerin kesfine
ve kisisel tedavi yontemlerinin gelismesine olanak sagla-
yacaktir.

Etik onam: insan ve hayvan deneklerle herhangi bir ¢alisma icer-
memektedir. Calisma hiicre kiiltiiri ortaminda yapilmistir.
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Comparison of Acute Kidney Injury and Mortality in Variant B.1.1.7 Positive

and Negative SARS-CoV-2 Infection
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1 Training and Research Hospital, Clinic of Anesthesia, Samsun, TURKIYE
2Samsun Training and Research Hospital, Division of Nephrology, Samsun, TURKIYE

Abstract

Background: This study aimed to compare the acute kidney injury AKl) development and morta-
lity rates in patients with variant B.1.1.7 positive and negative SARS-CoV-2 infection.

Materials and Methods: Variant B.1.1.7 negative (group |, n:92) and 57 variant B.1.1.7 positive
(group II) SARS-CoV-2 patients were included in the study. Demographic data, comorbidities, the
number of intensive care unit hospitalization days, the need for an invasive mechanical ventila-
tor, number of mechanical ventilator days, whether acute renal failure developed, the day of
acute renal failure development, and treatment outcome were recorded for each patient.
Results: Group | patients (31/92 -33.7%) developed acute kidney injury at a higher rate than
group Il patients (17/57 -29.8%) (p=0.04). 46/92 (50%) patients in group | and 38/57 (66.7%)
patients in group Il received invasive mechanical ventilation support (p <0.05). The mortality rate
of patients without AKI development was higher in group Il [ 22/40 (55%)] than group | [19/61
(31.2%)] (p<0.05).

Conclusions: C It was determined that the development of acute kidney injury in patients with
critical illness and variant B.1.1.7 infection followed was less than in the other patients. This re-
sult suggested that the increase in mortality in variant B.1.1.7 infection occurred independently
of the development of acute kidney injury.

Key Words: COVID-19, Variant B.1.1.7, Acute kidney injury, Mortality

0z.

Amag: Bu calismada varyant B.1.1.7 pozitif ve negatif SARS-CoV-2 enfeksiyonu olan hastalarda
akut bobrek hasari gelisimi ve mortalite oranlarinin karsilastirilmasi amaglanmistir.

Materyal ve Metod: Calismaya varyant B.1.1.7 negatif 92 (grup |) ve 57 varyant B.1.1.7 pozitif 57
(grup 1) SARS-CoV-2 hastasi dahil edildi. Her hastanin demografik verileri, komorbiditeleri, yogun
bakim yatis glin sayilari, invaziv mekanik ventilator ihtiyaci, mekanik ventilator glin sayisi, akut
bobrek yetmezligi gelisip gelismedigi, gelisti ise kaginci glinde akut bobrek yetmezligi gelistigi ve
tedavinin sonlanim sekilleri kaydedildi.

Bulgular: Grup | hastalarda 31/92 (33.7%) Grup | hastalara 17/57 (29.8%) gore daha fazla oranda
akut bobrek hasari gelisti (p=0.04). Grup I'de 46/92 (50 %) grup II'de 38/57 (66.7%) hasta hasta
invaziv mekanik ventilasyon destegine alindi (p <0.05). Akut bobrek hasari gelismeyen hastalarin
mortalite orani grup II’de 22/40 (55%) grup I'e 19/61 (31.2%) gore daha yuksekti (p<0.05).
Sonug: aryant B.1.1.7 enfeksiyonu olan hastalarda akut bobrek hasari gelisiminin diger grup has-
talara gore daha az oldugu saptanmistir. Varyant B.1.1.7 enfeksiyonundaki mortalite artisinin
akut bobrek hasari gelisiminden bagimsiz olarak gergeklestigini disiindirmektedir.

Anahtar kelimeler: COVID-19, Varyant B.1.1.7, Akut bébrek hasari, Mortalite
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Introduction

COVID-19 disease remains a significant health problem. The
clinical course of this disease may range in a broad spect-
rum from asymptomatic infection to multiple organ failure
and death (1-3). Since there is a high rate of lung involve-
ment in COVID-19 disease, patients developing acute hy-
poxic respiratory failure (AHRF) and acute respiratory dist-
ress syndrome (ARDS) have been the subject of most scien-
tific studies (1,2,4). In Covid-19 disease, apart from the
lungs kidney, heart, central nervous system and gastroin-
testinal system are also affected (1- 5).

The pathophysiology of acute kidney injury (AKl) due to
COVID-19 disease has not been fully understood. Therewit-
hal causes such as nephrotoxic drugs, renal hypoperfusion,
viral cytopathic activity, cytokine storm, and microvascular
thrombosis are emphasized (5).

AKl is considered the second most common cause of death
in critically ill patients after ARDS (4,6). Although there are
studies on the AKI development due to SARS-CoV-2, no
study has been found in the literature on the AKI develop-
ment in variant B.1.1.7 infection. This study aimed to com-
pare the AKI development and mortality rates in patients
with SARS-CoV-2 variant B.1.1.7 positive and negative.

Materials and Methods

This study was performed as a single-center, cross-sectio-
nal and retrospective study in the privatized intensive care
unit of Samsun Training and Research Hospital for Covid-19
treatment between February 1, 2021, and March 31, 2021.
The study was conducted following the approval of the Mi-
nistry of Health Scientific Committee (Local Ethics Commit-
tee dated 01.05.2021 and numbered Non-Interventional
Clinical Research/2021/9/3).

Study population and procedure

Data were obtained from four separate privatized intensive
care units for COVID-19 patient follow-up. Patients with
chronic kidney failure, a history of renal transplantation, a
creatinine value above 4 mg/dl at admission to the inten-
sive care unit, less than 48 hours of hospitalization in the
intensive care unit, patients who used radio contrast agent
and patients younger than 18 years of age were excluded
from the study.

Variant B.1.1.7 negative (group I, n: 92) and 57 variant
B.1.1.7 positive (group Il) SARS-CoV-2 patients with positive
polymerase chain reaction test and hospitalized in inten-
sive care unit were included in the study. In addition to the
demographic data of each patient, comorbidities, the num-
ber of intensive care unit hospitalization days, the need for
an invasive mechanical ventilator (IMV) support, number of
days spent on a mechanical ventilator, daily creatinine va-
lues, and treatment outcome (exitus or transfer to service)
were recorded.

Acute Kidney Injury and Mortality in Variant B.1.1.7 SARS-CoV-2 Infection

Besides, whether AKI developed during the hospitalization,
its level, and on which day it developed were recorded in
the case of AKI development.

Diagnosis of coronavirus disease 2019

Bio-Speedy, SARS COV-2 Double Gene RT-qPCR kit was used
to diagnose COVID-19. This kit was studied with the BioRad
CFX96 RT-PCR device. "Bio-Speedy® SARS-CoV-2 +
V0C202012/01 RT-gPCR/TURKEY" kit was used for COVID-
19 variant detection.

Definitions

The AKI diagnosis was made by the Kidney Disease Impro-
ving Global Organization (KDIGO) criteria (7). According to
these criteria; 1.5-1.9 times increase in serum creatinine le-
vel compared to basal value or 0.3 mg/dl increase in creati-
nine value was considered as stage 1, 2-2.9 times as stage
2, and at least 3-fold increase or serum creatinine level > 4
mg/dl or the need for renal replacement therapy was con-
sidered as stage 3 (7).

Statistical analysis

The data collected in the study were analyzed using the sta-
tistical software package SPSS 24 (Statistical Package for
the Social Sciences — IBM®). Descriptive statistics of inde-
pendent variables depending on distribution were presen-
ted as numbers and percentages for categorical variables,
mean, standard deviation, and median for numerical vari-
ables. The conformity to the normal distribution of conti-
nuous variables was evaluated with the Kolmogorov-Smir-
now test and continuous variables with the Shapiro-Wilk
test.

In comparing numerical variables between groups, the
Mann-Whitney U test was used for two independent gro-
ups and the One Way Anova test or Kruskal- Wallis Method
for more than two groups. While distribution correlation
between categorical variables was examined by Chi-Square
test, t-Test for Two Independent Group was used to com-
pare the numerical data. Also, ROC Analysis was applied to
determine the cut-off points for numerical variables. Re-
sults were evaluated by accepting the p<0.05 value as sig-
nificant at a 95% confidence interval.

Results

Fifty of the ninety-two patients (50/92) (54.4%) in group |
and 33/57 (57.9%) of the patients in group Il were male,
and there was no significant difference between the groups
in terms of gender (p >0.05) (Table 1). Drug therapy and
fluid replacement were similar for all patients. The mean
age of the patients in both groups was similar (68.40 +
14.37 years, 66.89 + 13.60 years). The mean age of male
patients (65.26 + 14.15 years, 66.15 + 13.48 years) and fe-
male patients (72.14 + 13.88 years, 67.83 * 14.18 years) in
both groups were similar (p >0.05) (Table 1).
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Table 1. Data on Gender and Age Averages of the Groups in the Study

Group | (n:92) Group Il (n:57) t-test P value
n %  MeantStd Min- n %  MeantStd Min-
max max
Female 42 456 72.14+13.88 45-91 24 42.1 67.83+14.18 39-96
hee Male 50 54.4 65.26+14.15 3292 33 57.9 66.15+13.48 22-85 1,301 0,061
(years) Total 92 100 68.40+14.37 32-92 57 100 66.89+13.6 22-96

The comorbid disease was present in group | patients
with 70/92 (76.1%) and 48/57 (84.2%) of group |l pati-
ents. The most common comorbidities in group | patients
was 34/92 (37%) hypertension and 24/92 (26.1%) diabe

tes mellitus, while 22/57 (38.6%) diabetes mellitus and
16/52 (28.1%) hypertension in group |l patients. There
was no statistically significant difference in the presence
of comorbid disease in both groups (p>0.05) (Table 2).

Table 2. Data on Comorbid Diseases of the Groups in the Study

Group | (n:92) Group Il (n:57) t-test P value
n % n %

Comorbid disease  Present 70 76.1 48 84.2 1,701 0.095
Absent 22 23.9 9 15.8

DM” Present 24 26.1 22 38.6 1,104 0.834
Absent 68 73.9 35 61.4

Hypertension Present 34 37.0 16 28.1 -0,745 0.460
Absent 58 63.0 41 71.9

COPD" Present 7 7.6 7 12.3 1,170 0.866
Absent 86 92.4 50 87.7

CAD" Present 21 22.8 7 12.3 0,565 0.574
Absent 71 77.2 50 87.7

Liver Cirrhosis Present 2 2.2 1 1.8 0,270 0.788
Absent 90 97.8 56 98.2

CANCER Present 5 5.4 5 8.8 0,634 0.529
Absent 87 94.6 52 91.2

Ischemic CVD* Present 6 6.5 4 7.0 0,481 0.632
Absent 86 93.5 53 93

Alzheimer's Present 7 7.6 9 15.8 0,846 0.401
Absent 85 92.4 48 84.2

“CAD, coronary artery disease; COPD, chronic obstructive pulmonary disease; CVD, Cerebrovascular disease; DM, diabetes mellitus

When the groups included in the study were compared in
the development of AKI and duration of AKI develop-
ment, it was found that 31/92 (33.7%) of group | patients
and 17/57 (29.8%) of group Il patients developed AKI
(p=0.04). While there was no significant difference in AKI
levels for stage 1 [13/92 (14.1%) and 9/57 (12%) (p>0.05)
], a significant difference was determined for stage 2
[11/92 (12%), 6/57 (respectively) 10.5%) (p=0.03)] and
stage 3 [7/92 (7.6%), 2/57 (3.5%) (p=0.01) ) (Table 3). Du-
rations of AKI development were similar in both groups
[4.61% 2.59 days, 4.41 + 2.58 days, respectively, (p>0.05)].
Hemodialysis need of patients in both groups was similar
7,6% (7/92) and 3,5% (2/57) (p>0,05).

While invasive mechanical ventilation (IMV) support was
46/92 (50%) in group | patients during intensive care unit

hospitalization, it was 38/57 (66.7%) (p<0.05) in group I
patients. In addition, the duration of IMV was 11.39%
11.35 (1-56) days in group |, while 9.44 + 6.15 (1-29) days
in group Il (p>0.05). Furthermore, the number of hospita-
lization days in the intensive care unit was similar in both
groups [13.80 + 11.0 (4-57) days, 12.93 £ 7.70 (4-32) days,
respectively (p>0.05)].

When considering all patients included in the study, the
mortality rates were 48.9% (45/92) in Group | and 63.2%
(36/51) in Group Il (p=0.348) (Table 3). In patients deve-
loping AKI, the mortality rate was similar in both groups
[83.9% (26/31), 82.4% (14/17) (p>0.05), respectively]),
but the mortality rate in patients not developing AKI was
31.2% (19/61) in group | while 55% (22/40) in group I
(p<0.05).
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Table 3. Mortality and Acute Kidney Injury Development Status of the Groups in the Study

Group | (n:92) Group Il (n:57) P value
n % n %
Present 45 48.9 36 63.2 0.348
Mortality Absent 47 51.1 21 36.8
Present 31 33.7 17 29.8 0.043*
AKI Absent 61 66.3 40 70.2
Present 13 14.1 9 15.8 0.418
S1 Absent 79 85.9 48 84.2
Present 11 12 6 10.5 0.031*
S2 Absent 81 88 51 89.5
Present 7 7.6 2 3.5 0.014*
S3 Absent 85 92.4 55 96.5

AKI: Acute Kidney Injury, S1: stage 1, S2: stage 2, S3: stage 3

Discussion

This study determined that AKI development in critically
ill patients with variant B.1.1.7 infection followed in the
intensive care unit was less than in other patients. In ad-
dition, it was determined that the need for IMV in variant
B.1.1.7 patients and the mortality rates in variant B.1.1.7
patients not developing AKI were both higher. This sug-
gested that the increase in mortality due to the longer du-
ration of variant B.1.1.7 infection in the respiratory tract
occurred independently of the AKI development.

In December 2019, a viral origin diffuse respiratory dise-
ase outbreak occurred in Wuhan, China (8). After the ca-
usative agent of this disease was identified as SARS-CoV-
2, the World Health Organization (WHQO) named this dise-
ase as 'Coronavirus Disease 2019 (COVID-19) (2,9). While
the whole world is struggling with this disease, it has also
had to struggle with newly emerged mutant infections.
Variant B.1.1.7 infection of SARS-CoV-2 was first identi-
fied in England in December 2020 and spread worldwide
(10).

It has been determined that the first step in SARS-CoV-2
infection is the entry of the virus into the cell by binding
the host cell receptor. At the same time, it has also been
determined that this virus has a spike protein binding to
the angiotensin-converting enzyme 2 (ACE2) receptor lo-
cated on the cell membrane. In publications, it has been
indicated that lung type Il alveolar epithelial cells, renal
tubular epithelial cells, intestinal epithelial cells, and myo-
cardial cells rich in ACE2 receptors are target cells of the
virus (11-13).

The pathophysiology of AKI formation in SARS-CoV-2 in-
fection has not been clarified (5). The viral cytopathic ef-
fect, cytokine storm, some nephrotoxic drugs, renal
micro-thrombosis, hypoperfusion due to ischemia, and
some comorbidities (diabetes mellitus, hypertension) are
assumed in the etiology (3,5,14). Although it has been re-
ported that COVID-19 infection did not result in AKl in the
first published studies in the literature (2,15,16), varying
ratios of AKI development have been reported in sub-
sequent studies. In a meta-analysis, it has been reported

that the AKI incidence was approximately 15% in COVID-
19 patients during their hospital stay and 50% in critically
ill patients (3). In a study by Gabarre et al., it has been
reported that AKI developed in 42 (42.9%) of 99 critically
ill patients (5).In our study, similar to the studies in the
literature, the AKI development ratios in SARS-CoV-2 in-
fection with and without variant B.1.1.7 were found to be
33.7% and 29.8%, respectively.

There are a limited number of studies in the literature on
the development time of AKI. Li et al. (6) reported the de-
velopment time of AKI as seven days after admission to
the hospital and in another study 9 days after the onset
of the disease (17). In our study, the development times
of AKI were 4.61+2.59 and 4.41+2.58 days, respectively.
Since our study population consisted of intensive care pa-
tients, some part from emergency service applications,
and some part from patients developing the need for in-
tensive care during their follow-up, the development
time of AKI may be expected to be short compared to ot-
her studies.

Although the AKI development (5,18), an indicator of
poor prognosis and a reason for increased mortality in
COVID-19 patients, was significantly higher in patients
without variant B.1.1.7 in our study, the mortality rates
did not significantly differ between the two groups. Many
studies have investigated the AKI development in inten-
sive care patients with COVID-19 infection, but as far as
we know, no study is investigating the AKI development
and its affecting factors in SARS-CoV-2 patients with and
without B.1.1.7 variant infection. We think that this study
will contribute to a better understanding of SARS-CoV-2
infection.

In our study, the AKI development (especially stage 2 and
3) was lower in variant B.1.1.7 infection than SARS-CoV-2
infection. This may be due to a longer stay of variant
B.1.1.7 infection in the respiratory tract.

A meta-analysis reported that the mortality risk in mutant
infections was significantly higher than in regular SARS-
CoV-2 infections (19). Studies have reported that the rea-
son for this increase in mortality in mutant infections is
the high viral load and longer stay in the respiratory tract
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(20-21). Another study conducted in London reported
that more severe hypoxia was observed in patients with
B.1.1.7 variant, and this status has increased mortality to-
gether with increased virulence (22). In our study, the hig-
her need for IMV in patients with variant B.1.1.7 supports
the fact that this variant stays in the respiratory tract lon-
ger. In addition, in our study, the duration of IMV was si-
milar in both groups, and there was no difference
between the two groups in terms of mortality rate. This
situation may be due to extensive organ involvement of
SARS-CoV-2 infection such as kidneys, heart, central ner-
vous system, and gastrointestinal system other than
lungs, causing multiorgan failure.

Limitations

There are some limitations to our study. First, our study
was conducted in a limited time and with a limited num-
ber of patients. The reason for this was that while the
B.1.1.7 mutation, which started to be seen in our country
at the beginning of February, was routinely studied in sus-
pected PCR samples, it was not routinely studied after
March. The second limitation is that the data used in our
study were obtained from four different intensive care
units. Therefore, a complete homogeneity may not have
been achieved in the patients' treatment, fluid support
management, and ventilator strategies.

Conclusion

For the first time in the literature, our study showed that
AKI development in patients with B.1.1.7 mutation was
less than in patients without it. The higher mortality and
need for IMV in variant B.1.1.7 infection suggests that this
variant increases mortality due to respiratory causes rat-
her than AKI development. We think that close follow-up
of renal functions and successful treatment of respiratory
complications that may develop in SARS-CoV-2 infection
may reduce mortality. In addition, we believe that further
studies with a large number of cases on this subject in the
broader period will be needed.
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Polindropatinin Tip 2 Diabetes Mellituslu Hastalarin Alt Ekstremite Kas Giicdi,
Yiiriime Performansi ve Giinliik Yasam Aktiviteleri Uzerinde Etkileri Var Midir?
Prospektif Kontrollii Bir Calisma
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Oz.

Amag: Calismamizin amaci, polinéropatisi (PNP) olan ve olmayan Tip 2 Diyabetes mellitus (DM) has-
talarinin alt ekstremite kas glglerinin izokinetik yontemlerle degerlendirilmesi ve olasi kas gici ka-
yiplarinin hastalarin giinlik yasamlarina ve yasam kalitelerine etkisini belirlemektir.

Materyal ve metod: Bu prospektif kontrolli galismamiza, 40-70 yas arasi 60 Tip 2 DM’li ve 30 saglikh
birey dahil edilmistir. Tip 2 DM’li 60 hastadan PNP’si olan 30 hasta Grup 1, PNP’si olmayan 30 hasta
Grup 2, 30 saglikli birey de Grup 3 olarak adlandirildi. Tim katilimcilara yasam kalitesini degerlendir-
mek amaciyla Kisa Form-36 (SF 36) kullanildi. Fonksiyonel degerlendirme igin merdiven inip ¢cikma
testi (Stair Climb test=SCT) ve zamanli kalk yiru testi (The Timed Up & Go=TUG) yapildi. Ayrica tim
katilimcilarin kas giicli Biodex marka izokinetik cihaz yardimiyla 6lguldu.

Bulgular: DM’li hastalarin yasam kalitesini 6lgen SF-36 parametreleri ve kas glicti kontrol grubuna
gore anlamli derecede duisukti. Ek olarak, DM’li hastalarin TUG ve SCT testleri de kontrol grubuna
gore anlamli derecede uzundu. PNP’si olan ve olmayan DM gruplari arasinda kas giici, SF-36 para-
metreleri, TUG ve SCT testleri agisindan anlamli farklilik yoktu.

Sonug: Bu ¢alisma, DM'nin polindropati varligindan bagimsiz olarak kas gliclinde azalmaya neden
olarak hastalarin yagsam kalitesini etkiledigini gdstermistir.

Anahtar Kelimeler: Diyabetes Mellitus, Polinéropati, Kas Glcl
Abstract

Background: The aim of this study was to evaluate the lower extremity muscle strength of type 2
Diabetes mellitus (DM) patients with and without polyneuropathy (PNP) using isokinetic methods and
to determine the effect of possible losses of muscle strength on patients' daily lives and quality of life.
Materials and Methods: 60 patients with type 2 DM patients and 30 healthy individuals aged 40-70
years were included in this prospective controlled study. Of the 30 DM patients with PNP were de-
fined as Group 1, 30 DM patients without PNP as Group 2 and 30 healthy individuals were defined as
Group 3. Short Form-36 (SF 36) was used to evaluate the quality of life for all participants. Stair climb
test (SCT) and timed up and go test (TUG) were performed for functional evaluation. The muscle
strength of all participants was measured with the aid of a Biodex isokinetic device.

Results: SF-36 parameters measuring quality of life and muscle strength were significantly lower in
DM patients compared to the control group. Also, TUG and SCT tests of patients with DM were sig-
nificantly longer than the control group. There was no significant difference between DM groups
with and without PNP in terms of muscle strength, SF-36 parameters, TUG and SCT tests.
Conclusions: This study showed that DM affects the quality of life of patients by causing a decrease
in muscle strength independent from the presence of polyneuropathy.

Keywords: Diabetes Mellitus, Polyneuropathy, Muscle Strength
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Giris

Diyabetes mellitus (DM), hiperglisemi ile karakterize genis
spektrumlu bir metabolik bozuklugun genel adidir. DM,
uzun vadede kronik hiperglisemi ile iliskili olarak gozler,
bobrekler, sinirler, kalp ve damarlar tGzerinde cesitli hasar-
lar birakir (1).

DM tedavisinin birincil amaci, siklikla diyabetin vaskiiler
komplikasyonlarini azaltmak olmustur. Ancak diyabete
bagh olusan fiziksel engellilik, bilissel bozukluklar ve dep-
resyon gibi daha az bilinen komplikasyonlar da tedavi he-
defleri arasinda yer almalidir (2). DM nedeniyle hastalarda
olusan fiziksel ve zihinsel bozukluklar hastalarin sosyal is-
levselligini ve yasam kalitesini azaltmaktadir (3). Yasam ka-
litesi fiziksel, zihinsel ve sosyal olarak algilanan iyilik halidir.
DM’li hastalar, siklikla genel poplilasyona kiyasla daha di-
sk yasam kalitesi skorlarina sahiptir (4).

Bircok calismada, DM’li bireylerin normal saghkli kisilere
gore glnluk yagsamda daha az aktif oldugu, temel glinluk
aktivitelerini yapmakta zorlandigi gosterilmistir (5, 6). Mo-
bilitedeki kayiplarin, hastalarin fiziksel bagimsizhigi ve ya-
sam kalitesi Uzerine olan negatif etkisi bilinmektedir (2, 6-
9). DM’li hastalarin alt ekstremitelerindeki olasi kuvvet ka-
yiplari, mobilite kaybinda énemli bir faktordir. Clnki kas
kuvveti diyabetik hastalarda fiziksel aktivite dizeyinin
o6nemli belirleyicilerinden biridir (7). Diyabetik hastalarin
kas kuvvetinin azalmasindan diyabetik kastaki intrinsik
anormallikler, periferik arter hastaliklari, zayiflamig kapil-
ler akim ve diyabetik néropati gibi pek ¢ok faktér sorumlu
tutulmaktadir. Yapilan galismalarda; Tip 2 diyabetik hasta-
larin iskelet kasinda, diisik oksidatif enzim aktivitesi ve bo-
zuk kilcal akim oldugu gosterilmistir (8-12).

Diyabetik polindropati (DPN), diyabetin oldukca sik goru-
len, uzun dénem komplikasyonlarindan biridir. En sik go-
rilen formu distal simetrik polindropatidir (DSP). Tip 2
DM’li hastalardaki DSP prevalansi %50’ye varan oranlarda
bildirilmektedir (13). DSP klinik olarak daha ¢ok agri,
yanma, batma gibi duyusal problemlerle karsimiza gikar
(14). Klinik degerlendirmede motor sistemin tutulumu na-
dirdir. Fakat kantitatif tekniklerin uygulanmasiyla (izokine-
tik dinamometre) Tip 1 ve Tip 2 DM hastalarinin alt ekstre-
mite kaslarinda zayifliklar tespit edilmistir (15). Daha 6n-
ceki yapilan ¢ogu ¢alismada, polinéropati (PNP) diizeyine
bagh olarak, hastalarin alt ekstremite kaslarinda kas giici
kayiplar oldugu gosterilmistir (8, 16). Bununla birlikte
PNP’si olmayan diyabetik hastalarin saglikl deneklerle kar-
silastinldigl birkag calismada, hastalarin kas giiclinde ka-
yiplar oldugu gésterilmistir (7, 8). Genel anlamda PNP’nin
kas kuvveti kaybina olan etkileri teorik olarak bilinse de
mevcut kas kuvvet kaybinin ne diizeyde PNP’ye bagl ol-
dugu halen tartismalidir.

Bu calismanin amaci; PNP’si olan ve olmayan Tip 2 DM’li
hastalarin alt ekstremite kas giiclerinin izokinetik yéntem-
lerle degerlendirilmesi ve hastalardaki olasi kas gilci ka-
yiplarinin, hastalarin glinliik yasamlarini ve yasam kalitele-
rini ne diizeyde etkiledigini saglikli kontrollerle karsilastira-
rak saptamakti.

Polinéropatinin tip 2 diabetes mellituslu hastalarin yasam aktivitelerine etkisi

Materyal ve Metod

Calismamiz; Eyltl 2018 - Haziran 2019 tarihleri arasinda,
Universitemiz Fiziksel Tip ve Rehabilitasyon Anabilim
Dal’nda yapildi. Bu ¢alismamiz i¢in Universitemizin Giri-
simsel Olmayan Klinik Arastirmalar Etik Kurulu’ndan
22/05/2018 tarih ve 2018/4-9 sayili karari ile etik kurul
onayi alindi. Calismamiz Helsinki bildirisine uygun olarak
yapildi. Ayrica ¢alismamiza katilacak tim bireyler bilgilen-
dirildi ve onam formunun imzali sureti alindi.

Bu prospektif kontrollli calismaya, klinik ve laboratuvar pa-
rametrelerine gore Tip 2 DM tanisi alan 60 hasta ve 40-70
yas arasi 30 saglkli birey dahil edildi.

Calismaya alinan tiim bireylerin cinsiyeti, yasl, viicut agir-
lig1, boyu ve dominant ekstremitesi kaydedildi. Tim hasta-
larin ayrintili olarak duyu, motor ve refleks muayeneleri
yapildi. Polinéropati tanisi ayni nérolog tarafindan yapilan
elektromiyografi (EMG) incelemesi ile konuldu. Bu uygu-
lama sirasinda her iki alt ekstremite peroneal, tibial, sural
sinir ve sag ust ekstremite median ve ulnar sinirlerinin du-
yusal ve motor iletileri incelendi. Ayrica alt ekstremite tibi-
alis anterior kasinin igne EMG'si ile motor linite potansiyel-
leri (MUP) degerlendirildi. Tip 2 DM'li 60 hastadan elektro-
fizyolog tarafindan elektromiyografi (EMG) sonuglarina
gore; distal simetrik diyabetik PNP olarak bildirilen 30
hasta Grup 1, PNP'si olmayan ve nérolojik muayanede
duyu defisiti olmayan, pinprick ve vibrasyon duyusu nor-
mal olan 30 hasta Grup 2 olarak gruplandirildi. izokinetik
test yapilmasini engelleyecek herhangi bir kas-iskelet sis-
temi hastaligi olanlar, herhangi bir kas hastaligi olanlar, ek-
lem instabilitesi olanlar, siddetli periferik damar problemi
olanlar, ileri derecede kalp ve bobrek yetmezligi olanlar,
kronik akciger hastaligi olanlar, ileri derece gonartroz, kok-
sartroz ve osteoporozu olanlar, malignitesi olanlar, diz,
kalga ve belden cerrahi operasyon gecirmis olanlar, gebe-
ler, 6lglim yapilacak eklem ve gevresinde artrit, bursit ve
tendiniti olanlar, herhangi bir inflamatuar romatizmal has-
tahgi olanlar galismaya alinmadi.

Fonksiyonel Degerlendirme

Tim katilimcilara yasam kalitesini degerlendirmek ama-
ciyla Kisa Form-36 (SF-36)’nin Tirkge versiyonu kullanildr.
SF-36, en sik kullanilan yasam kalitesi degerlendirme 6l-
ceklerinden biridir ve herhangi bir yas, hastalik veya tedavi
grubuna 6zgi degildir. Anket genel saglk kavramlarini de-
gerlendirir ve toplam 36 maddeden olusan sekiz alt dlgek-
ten olusur. Alt 6lgekler; fiziksel islevsellik (10 madde), fizik-
sel rol sinirlamasi (4 madde), duygusal rol sinirlamasi (3
madde), bedensel agri (2 madde), sosyal islevsellik (2
madde), ruh saghgi (5 madde), zindelik (4 madde) seklin-
dedir. Puanlar 0 (kotd) ile 100 (iyi) arasinda degismektedir.
SF-36'nin Tirkge versiyonunun gecerlilik ve givenilirlik ¢a-
lismasi Kogyigit ve ark. tarafindan yapilmistir (17).
Fonksiyonel degerlendirme icin merdiven inip ¢ikma testi
(Stair Climb test=SCT) ve zamanh kalk yuri testi (The Ti-
med Up & Go=TUG) yapildi. SCT, hastanin merdiven inip
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cikma aktivitesini ifade eder. Alt ekstremite gliclini ve di-
namik dengeyi degerlendiren gecerli ve glivenilir bir test
ve fonksiyonel performans testidir. SCT, kolay erisilebilir,
kullanish ve ucuz bir testtir (18). TUG testi; hastanin yerin-
den kalkip 3 metre ileri yirimesi ve koltuguna geri gelmesi
icin gereken sire Olgilerek yapilir (normal <12 saniye) (19).

izokinetik Test

Katilimcilarin dominant taraf alt ekstremite kalca ve diz
fleksor ve ekstansor grup kaslarinin kas glicii, izokinetik ci-
haz (BiodEkstM System Pro 4 Dinamometre) ile 6lculdi.
izokinetik cihazin her agilisinda kalibrasyonu yapildi. izoki-
netik 6lciim 6ncesi tim katihmcilara 250 m orta tempoda
yiriiyus yaptirildi. izokinetik cihaz ile katilimcilarin 60°/sa-
niye (sn)ve 180°/sn hizda kalga ve diz fleksiyon-ekstansi-
yon pik tork degeri (Nm), total work degeri (J), pik tork/vii-
cut agirhigi orani (%) dlgiimleri yapild.

Olgiime alinan kisilere test 6ncesi cihaz tanitildi, cihazla ya-
pilacak 6l¢iim hakkinda bilgiler verildi, lgiim esnasinda ne
yapmasi gerektigi net olarak anlatildi. Kisilere cihazin kolu-
nun nasll itilip gekildigi gosterildi. Tum katilimcilara sozel
cesaretlendirme yapildi. Olgiim esnasinda da mimkiin
olan en kuvvetli sekilde itip gekmesi gerektigi anlatildi.

Diz i¢in yapilan élglimler oturur pozisyonda yapildi. Ol-
¢lime alinan kisi test koltuguna oturtuldu. Katilimci ve di-
namometrenin pozisyonu ayarlandi. Bu pozisyonda kisinin
aktif olarak yapabildigi eklem hareket acikhg tespit edildi
ve test bu aralikta yapildi. Test 60°/sn agisal hizda 5 tekrar
ve 180°/sn hizda 20 tekrar olacak sekilde kisilere yaptirildi.
Her iki agisal hizda test 6ncesi katilimcilara deneme amach
4 tekrarli test yaptinildi. Setler arasinda katilimcilarin din-
lenmesi icin 20 sn beklenildi. Test sirasinda kisilerin gli¢
grafikleri ekranda gosterilerek gorsel geri bildirim etkisi
standardize edildi.

izokinetik kalca testi sirtiistii yatar pozisyonda yapildi. Kol-
tugun arkasi tamamen arkaya yatirildi. Dinamometrenin
egimi 0 dereceye ayarlandi. Kisiden dizini bikerek ¢ekebil-
digi olgtde dizini karnina dogru cekmesi ve sonrasinda diiz
bir sekilde uzatmasi istendi. Boylece kisinin aktif olarak ya-
pabildigi eklem hareket agikligi tespit edildi. Kalga igin ya-
pilan test 60°/sn agisal hizda 3 tekrar, 180°/sn acisal hizda
10 tekrar olacak sekilde gerceklestirildi. Her iki acisal hizda
test 6ncesi katihmcilara deneme amach 4 tekrarli test yap-
tirildi. Agisal hizlar arasinda 20 sn dinlenme siiresi verildi.

istatistiksel Analiz

Orneklem sayisi hesaplanirken gerekli etki biyiikligi ve is-
tatistiksel glc diizeyi g¢alismanin basinda yapilmistir. 6
PNP'li ve 6 PNP'siz 12 hasta ve 6 gondillii, anlamlilik diizeyi
%5 (%0.05) olarak kabul edildiginde 0.80'lik bir istatistiksel
giice sahip olmak icin yeterli olsa da; 30 PNP'li DM'li hasta,
30 PNP'siz DM'li hasta ve 30 saglikli kisi alindiginda istatis-
tiksel glig: 1 ve anlamlilik diizeyi %5 (%0.05) idi. Toplanan
veriler bilgisayar ortamina aktarilarak SPSS Windows ver-
siyon 18 programi kullanilarak analiz edildi. Tanimlayici is-
tatistikler, normal dagilim testi, Manny Whitney U testi,
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ANOVA testi, Kruskal Wallis Analiz kapsaminda H testi ve
korelasyon analizi yapilmistir. Elde edilen sonuglar orta-
lama * standart sapma olarak sunuldu. Gruplarin demog-
rafik verileri Shapiro-Wilk testine gére homojen dagildig
icin ikili gruplar arasindaki degiskenlerin karsilastiriima-
sinda t testi, li¢ grup arasindaki degiskenlerin karsilastiril-
masinda ise ANOVA testleri ile analiz edildi. Kategorik de-
giskenler arasindaki iliski icin Ki-kare testi kullanildi. Diger
parametreler homojen dagilmadigi icin strekli degiskenle-
rin ikili gruplar igin karsilastirnimasinda Mann-Whitney-U
testi kullanildi. Ayrica izokinetik ve klinik parametreler ara-
sindaki potansiyel iliskiyi ve yoniinii degerlendirmek igin
korelasyon analizleri kullanildi. Sonuglar % 95 Giiven Ara-
lig1 (Cl) ile degerlendirildi ve tiim testlerde p <0,05 istatis-
tiksel anlamhlik icin kullanildi.

Bulgular

Calismamizda hasta gruplari (Grup 1 ve Grup 2 ) ve kontrol
grubu (Grup 3) arasinda cinsiyet, yas, boy, kilo ve viicut
kitle indeksi (VKi) verileri acisindan anlamli fark yoktu.
Tablo 1’de galismaya alinan gruplarin demografik verileri
gorilmektedir.

Tablo 1. Hasta ve Kontrol gruplarinin demografik verileri.

Grup 1 Grup 2 Grup 3

PNP + PNP - Kontrol P
Hasta 30 30 30
sayisi (n)
Cinsiyet

13/17 10/20 14/16 0,551
(E/K) / / /
Yas 55,0746,09  52,3047,03  52,6047,05 0,224
(ortSS)
Boy(cm)  1c4 4041044 164,531850 164,8047,90 0,985
(ortSS)
Kilo (ke) 80,90+9,77  80,70+12,58 76,73+12,10 0,294
(ortSS)

i 2

VKIke/m?) 50001306 29704301 2823:387 0,149
(ortSS)

PNP: Polinéropati, SD: Standart Sapma, VKi: Viicut Kitle indeksi, E:
Erkek, K: Kadin

Calismaya katilan tim DM’li hastalar ile saghkli gondlllle-
rin izokinetik test sonuglari karsilastirildiginda; tim para-
metrelerde (60 ve 180°/sn hizda kalca ekstansiyon pik
tork/viicut agirhigr parametreleri harig) diyabetli grubun
saglikh gonillilere gore daha disik kas giicli gosterdigi
tespit edildi. Benzer sekilde, calismaya katilan tim DM’li
hastalarin SF-S6 alt parametrelerinin saghkh gonillilere
gore onemli 6lglide daha distk oldugu, TUG ve SCT test
sirelerinin ise 6nemli Olglide daha uzun oldugu gorildi
(Tablo 2).

Polinéropati olan (Grup 1), olmayan (Grup 2) DM’li hasta-
larin kendi aralarinda karsilastiriimasinda izokinetik ve kli-
nik parametrelerde ( SF-36 alt parametreleri ve TUG ve SCT
testleri) anlamli fark gézlenmedi. Diger taraftan polinéro-
pati olan ve olmayan gruplar ayri ayri kontrol grubu ile kar-
stlastinldiginda her iki grubun klinik parametrelerinde de
anlamh farklarin oldugu, izokinetik parametrelerde ise po-
lindropatili grubun daha fazla alt testte anlamlilik kazandigi
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gorildu. Gruplar arasi karsilastirmalara ait detayli veriler  hafif/orta diizeylerde korele iken, fonksiyonel testler tiim
Tablo 3'te gosterilmistir. izokinetik parametreler ile negatif yonde orta diizeyde ko-
DM’li hastalarin klinik ve izokinetik parametrelerinin kore-  rele idi. Korelasyon analiz sonuglarina ait detaylar Tablo
lasyon analizleri degerlendirildiginde, 6zet olarak SF-36 alt ~ 4’te gosterilmistir.

parametreleri bircok izokinetik parametre ile pozitif yonde

Tablo 2. Diabetes Mellitus ve Kontrol gruplarinin karsilastiriima

Diabetes Mellitus Kontrol p
izokinetik parametreler
D60FleksPT/BW(%) 63.88+24.27 78.38+25.25 0,030
D60EkstPT/BW(%) 99.132+44.37 121.68+34.83 0,015
D180FleksPT/BW(%) 69.54+25.20 80.65+24.55 0,042
D180EkstPT/BW (%) 61.96+29.10 73.69+23.59 0.022
K60FleksPT/BW (%) 49.29+23.30 68.92+28.27 0.002
K60EkstPT/BW(%) 63.707+32.10 73.061£32.02 0,205
K180FleksPT/BW(%) 63.15+31.07 82.80+32.89 0,009
K180EkstPT/BW (%) 53.88+27.27 53.25+23.57 0,966
SF-36 test parametreleri
Fiziksel fonksiyon 64.25+20.98 82.33%17.75 <0,001
Rol sinirlamalari
Fiziksel saglik 38.33+46.82 68.33+36.51 0,002
Emosyonel sorunlar 36.67+46.21 73.33436.67 <0,001
Enerji/canlilik 37.75+18.51 56.83+17.09 <0,001
Emotional well-being 45.67+17.38 60.67+11.51 <0,001
Sosyal Fonksiyon 56.45+22.60 77.66+16.08 <0,001
Agri 56.45+25.12 76.58+18.60 <0,001
Genel saghk 33.92+17.15 60.33+16.39 <0,001
Fonksiyonel testler
TUG (sn) 10.66+2.46 7.53+1.28 <0,001
SCT (sn) 13.58+5.08 8.74+1.97 <0,001

SS: Standart sapma, D60FleksPTBW: diz fleksiyon pik tork/viicut adirligi 60°/sn D60EkstPTBW: diz ekstansiyon pik tork/viicut adirligi 60°/sn,
D180FleksPTBW: diz fleksyion pik tork/viicut agirligi 180°/sn, D180EkstPTBW: diz ekstansiyon pik tork/viicut adirlidi 180°/sn K60FleksPTBW: kalga
fleksiyon pik tork/viicut agirligi 60°/sn, K6OEkstPTBW: kalga ekstansiyon pik tork/viicut agirligi 60°/sn, K180FleksPTBW: kalga fleksiyon pik tork/viicut
adirhgr 180°/sn, K180EkstPTBW: kalga ekstansiyon pik tork/viicut adirligi 180°/sn, TUG: Timed up and go test, SCT: Stair climb test; Koyu font: Mann
Whitney U test ile istatistiksel anlamliligi gésterir.

Tablo 3. Gruplar arasi karsilastirmalar

Grup 1 Grup 2 Grup 3
PNP + PNP - Kontrol P 4 4

izokinetik parametreler
D60FleksPT/BW(%) 63.25+26.88 64.51+21.79 78.38+25.25 0,077 0,047 0,947
D60EkstPT/BW/(%) 92.83+41.85 105.43+46.60 121.68+34.83 0,010 0,109 0,549
D180FleksPT/BW(%) 67.59+24.65 71.49+26.02 80.65+24.55 0,059 0,104 0,756
D180EkstPT/BW (%) 57.27424.22 66.65+33.02 73.69+23.59 0,012 0,141 0,433
K60FleksPT/BW (%) 48.53+22.60 50.05+24.35 68.92+28.27 0,003 0,016 0,673
K60EkstPT/BW(%) 62.28+29.04 65.13+35.35 73.06%32.02 0,174 0,408 0,684
K180FleksPT/BW(%) 58.611+28.78 67.69133.06 82.80+32.89 0,003 0,122 0,329
K180EkstPT/BW (%) 49.88+27.44 57.884+26.97 53.25+23.57 0,383 0,344 0,089
SF-36 test parametreleri
Fiziksel fonksiyon 62.831+22.03 65.67+20.16 82.3317.75 0,001 0,001 0,568
Rol sinirlamalari

Fiziksel saghk 37.50%48.57 39.17+45.80 68.33136.51 0,010 0,009 0,880

Emosyonel sorunlar 37.78+48.52 35.56+44.58 73.33+36.67 0,004 0,001 0,906
Enerji/canlilik 37.33+18.08 38.17419.23 56.83+17.09 <0,001 <0,001 0,876
Emotional well-being 44.27+18.04 47.07£16.89 60.67+11.51 0,001 0,001 0,568
Sosyal Fonksiyon 57.50+23.58 55.41+21.94 77.66116.08 0,001 <0,001 0,857
Agri 53.75426.12 59.161+24.21 76.58+18.60 0,001 0,007 0,370
Genel saghk 34.33+17.79 33.50%16.77 60.33+£16.39 <0,001 <0,001 0,800
Fonksiyonel testler
TUG (sn) 10.84+2.55 10.48+2.39 7.53+1.28 <0,001 <0,001 0,429
SCT (sn) 14.9045.84 12.25+3.84 8.74+1.97 <0,001 <0,001 0,095

SS: Standart sapma, D60FleksPTBW: diz fleksiyon pik tork/viicut adirligi 60°/sn D60EkstPTBW: diz ekstansiyon pik tork/viicut adirligi 60°/sn,
D180FleksPTBW: diz fleksyion pik tork/viicut agirligi 180°/sn, D180EkstPTBW: diz ekstansiyon pik tork/viicut adgirligi 180°/sn K60FleksPTBW: kalga
fleksiyon pik tork/viicut adirligi 60°/sn, K6OEkstPTBW: kalga ekstansiyon pik tork/viicut agirligi 60°/sn, K180FleksPTBW: kalga fleksiyon pik tork/viicut
adirhgr 180°/sn, K180EkstPTBW: kalga ekstansiyon pik tork/viicut adirligi 180°/sn, TUG: Timed up and go test, SCT: Stair climb test; Koyu font: Mann
Whitney U test ile istatistiksel anlamliigi gésterir.p1: Grup 1 vs Grup 3; p2: Grup 2 vs Grup 3; p3: Grup 1 vs Grup 2
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Tablo 4. Diyabetes mellituslu hastalarda klinik ve izokinetik parametrelerin korelasyon analiz sonuglari

D60FlexPTBW D60EXtPTBW D180FlexPTBW D180EXtPTBW K60FlexPTBW K60EXtPTBW K180FlexPTBW K180EXtPTBW
r p r p r p r p r p r p r p r p
SF-36 test parametre-
leri
Fiziksel fonksiyon 0.514° <°i°° 0.541° <°i°° 0.492° <°i°° 0.551° <°i°° 0.532° <°i°° 0.370°  0.004 0.485° <°i°° 0.315" 0.014
Rol sinirlamalari
Fiziksel saglik 0.241  0.064 0.306° 0.017 0.290° 0.025 0.387°  0.002 0.376°  0.003 0.246  0.058 0.375°  0.003 0.150  0.253
s Emosyonel sorun- 5ca g 033 0.355°  0.005 0.370°  0.004 0.442° <°i°° 0.296° 0.021 0.277°  0.032 0.358°  0.005 0.199 0.128
Enerji/canlilik 0.221  0.089 0.328°  0.011 0.228 0.079 0.390°  0.002 0.256°  0.049 0203 0.121 0.264° 0.041 0.156  0.233
Emotional well-being  0.144  0.272 0.279°  0.031 0.154  0.241 0.347°  0.007 0.229 0.079 0.192 0.142 0.243  0.061 0.093  0.481
Sosyal Fonksiyon 0.256°  0.049 0.331°  0.01 0.178  0.174 0.325°  0.011 0.376°  0.003 0.334°  0.009 0.422°  0.001 0.128 0.328
Agni 0.440° <0i0° 0.459° <°i°0 0.386°  0.002 0.433*  0.001 0.410°  0.001 0.415°  0.001 0.422° 0.001 0.352°  0.006
Genel saglik 0.204 0.117 0.239  0.066 0.097  0.459 0.280°  0.03 0.288°  0.026 0.258°  0.046 0.204 0.119 0.180  0.168
Fonksiyonel testler
- - <0.00 - - - <0.00 - - -
TUG (sn) 04110 000 0.457° 1 04060 0002 0.38g> 0002 0.443° 1 03850 0002 04350 000 03242 0012
ST (sn) - <0.00 - <0.00 - <0.00 - <0.00 - <0.00 - <0.00 - <0.00 - <0.00
0.626° 1 0.704° 1 0.606" 1 0.639° 1 0.597° 1 0.542° 1 0.608" 1 0.487° 1

a9:Korelasyon 0.05 diizeyinde anlamli; ®: Korelasyon 0.01 diizeyinde anlamli; D60FleksPTBW: diz fleksiyon pik tork/viicut agirligi 60°/sn D60EkstPTBW: diz ekstansiyon
pik tork/viicut agirhgi 60°/sn, D180FleksPTBW: diz fleksyion pik tork/viicut adirligi 180°/sn, D180EkstPTBW: diz ekstansiyon pik tork/viicut adirligi 180°/sn
K60FleksPTBW: kalga fleksiyon pik tork/viicut agirhigr 60°/sn, K60EkstPTBW: kalga ekstansiyon pik tork/viicut agirligi 60°/sn, K180FleksPTBW: kalga fleksiyon pik tork/vii-
cut agirligr 180°/sn, K180EkstPTBW: kalga ekstansiyon pik tork/viicut agirligi 180°/sn, TUG: Timed up and go test, SCT: Stair climb test; Koyu font: istatistiksel anlamlihig

gosterir.

Tartisma

Diyabetes Mellitus; artan prevalansi ve ortaya ¢ikan
komplikasyonlarina bagh olarak buyik bir saglk problemi
haline gelmistir (2). Bu artis 6zellikle yash poptlasyonu
daha fazla etkileyip diyabetli bireylerde engelliligin arti-
sina katkida bulunur. Engelli yash diyabet hastalarinin
saghk yukinin daha yiksek olmasi sebebiyle diyabetli bi-
reylerdeki engellilige neden olan faktoérlerin bilinmesi kli-
nik agidan faydahdir (6, 18, 19).

Cesitli calismalarda DM’nin mobilite kaybi ve fiziksel en-
gellilik icin risk faktoért oldugu gosterilmistir (5, 6). Mobi-
litedeki kayiplara bagh olarak hastalar temel giinlik ya-
sam aktivitelerinde (sandalyeye oturup kalkma, merdiven
inip ¢ctkma, bakkal-market aligverisleri yapma vb.) birta-
kim zorluklarla karsilasir. Hastalardaki mevcut kas giicii
kayiplari mobilite kaybinda 6nemli bir faktorddr (4).

Kas fonksiyonunun kantitatif olarak degerlendirildigi calis-
malarda; diyabetli eriskinlerde diyabetik olmayanlara
gore iskelet kas kuvvetinin daha diisiik oldugu gérilmus-
tir (8, 20). Andersen ve ark. 36 DM’li hasta ve 36 saglkli
gonullt ile yaptiklari ¢alismada; diyabetin, ayak bilegi ve
diz eklemi gevresindeki kaslarda kuvvet kaybi ile iliskili ol-
dugu gosterilmistir (8). Diyabetli hastalarda kas kuvvetin-
deki kayiplarin sebeplerine bakildiginda; kaslardaki intrin-
sik anormallikler, periferik arter hastaliklari, zayiflamis ka-
piller akim ve DPN gibi pek ¢ok faktor sorumlu tutulmak-
tadir (8,9, 12). PNP, DM’nin iyi bilinen bir komplikasyonu-
dur. Gerek DM gerekse de PNP, hastalarin mobilite diizey-
lerinde kisitlanmalara sebep olarak hastalarin yasam kali-
tesini distirmektedir (7). PNP’nin erken evrelerinde duyu-
sal bozukluklar, ileri evrelerinde ise kas gictindeki kayip-
lar iyi bilinmektedir (21). Oysa bazi ¢alismalarda PNP’den
bagimsiz olarak erken dénemlerde de kas guicl kayiplari
olabilecegi ve bu hastalarda PNP’nin varliginin kas kuvveti
kaybina ilave bir etki yaratabilecegi bildirilmistir (8). Ben-
zer sonuglar bildiren bagka bir ¢alismada da; PNP’si olma-
yan diyabetik hastalar ile saghkl génulliler karsilastiriimis
ve diyabetik grupta kas gliclerinin azaldigi gorilmdistir

(7).

Genel anlamda PNP’nin kas kuvveti kaybina olan etkileri
teorik olarak bilinsede, mevcut kas kuvvet kaybinin ne dii-
zeyde PNP’ye bagli oldugu halen tartismalidir. Literatir-
deki DM ve kas gucti iligskisini arastiran makaleler incelen-
diginde; diyabet siresi, zayif glisemik kontrol ile kas gilicu
kayiplari ve kot fiziksel performans iliskisi gosterilmistir.
Kot glisemik kontrol sonucu ortaya gikan inflamatuar si-
tokinlerin iskelet kasinda olusturdugu katabolizma, sarko-
peni, yetersiz enerji kullanimi potansiyel olarak kas gii-
clint azaltan sebeplerdir (22, 23). Cesari ve ark.’nin yap-
t1ig1 cahsmada, yuksek inflamatuar sitokin dizeyi ile disiik
el kavrama guicu iliskisi gosterilmistir (24).

Hastalarda gelisen PNP’nin alt ekstremite kas glicline olan
etkisi literatiirde bilinen bir gergektir ve gesitli ¢alisma-
larda gosterilmistir (13, 20). Hastalardaki PNP’nin dize-
yine bagh olarak gelisen duysal bozukluklar ve motor sis-
temdeki bozukluklar sonucu hastalarin hareketliligi azalir,
fonksiyonel kapasitelerinde diistslere sebep olur (25).
Ancak biz yaptigimiz ¢alismada daha 6nce yapilan galis-
malarin aksine PNP’nin kas giicti kaybina, kisilerin yasam
kalitesine ve glinlik yasamlarina olan ekstra bir etkisini
gozlemlemedik.

Andersen ve ark’nin 36 DM’li hasta ile 36 saglkli kontrol
grubunu karsilastiran galismasinda, diyabetli gruptan sid-
detli semptomatik ndropatisi olan hastalarda alt ekstre-
mite kas guclinde kayip gozlenmistir (8). Andersen ve
ark.’nin yaptigi bir takip calismasinda ise, semptomatik
noropatili diyabetik hastalarin ayak bileginde progresif bir
kas kuvveti azalmasi gorilirken, asemptomatik olan veya
noropatisi olmayan diyabetik hastalarin kas kuvvetini ko-
rudugu gorulmistir (15). Motor disfonksiyona bagli ola-
rak yilhk %3 oraninda kas glici kaybi gérilmustir. Bu du-
rum siddetli PNP’nin ileri donem etkisi olarak yorumlan-
mistir. Her iki ¢alismada da diyabet hastalarindaki bozuk
kas gliciinlin sebebi hastalardaki siddetli PNP ile iliskilen-
dirilmistir.
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Kas kuvveti, diyabetik hastalarda fiziksel aktivite diizeyi-
nin onemli belirleyicilerinden biridir. Daha 6nce yapilan
bir calismada, DM’li hastalardaki kas kuvveti azalmasi n6-
ropatiden bagimsiz olarak fonksiyonel kapasite ve glinliik-
yasam aktivitelerinde azalma ile iliskili bulunmustur (7,
26). Saghkh yaslanma ve viicut Kompozisyonu ¢alismasi-
nin analizlerine gore; yash diyabetik hastalarin diyabet ol-
mayanlara gére daha disik kas giiciine ve kalitesine sahip
oldugu gorilmistir (27, 28). Ayni zamanda diyabeti olan
yasli eriskinlerin, daha disik olan yiriime hizinin kas gi-
clindeki azalmayla iliskisi gosterilmistir (29).

Bizim mevcut verilerimiz sonucunda da; diyabetli grubun
kontrol grubuna gore alt ekstremite kas performansinin
daha distk olmasi, fonksiyonel testlerde geride kalmalari
kas glicindeki kayiplarla fonksiyonellik arasinda bir kore-
lasyon oldugunu dusundirmugtur.

DM gibi kronik hastaligi olan kisiler, hastaligin viicut lize-
rindeki yikici komplikasyonlari ve bu komplikasyonlarin
onlenmesinden ziyade yasam kalitesi ve fonksiyonellikleri
izerine olan etkisiyle ilgilenirler. Bu ylGzden klinisyenler
tarafindan yasam kalitesine olan ilgi son yillarda belirgin
sekilde artmistir. Ozellikle diyabetli kisilerde yapilan galis-
malarda; hasta ve sagliklilar arasindaki karsilastirmalarda
SF-36 sik kullanilmaktadir (4, 30). Biz de calismamizda Tip
2 DM ve PNP’nin hastalarin yasam kalitesi Uzerindeki et-
kisini SF-36 ile degerlendirdik. Cesitli calismalarda da gos-
terildigi gibi DM’li hastalar saglikh kontrollere gore daha
dusik yasam kalitesi skorlarina sahipti. Benzer galisma-
larda oldugu gibi bizim ¢alismamizda da, diyabetli hasta-
larda kas gliclindeki kayiplarin yasam kalitesi tizerine olan
negatif etkisi yapilan korelasyon analizi sonucu gorilmus-
tir (5,7,30). Fakat diger galismalarin aksine, PNP’si olan
ve olmayan grubun yasam kalitesi skorlari arasinda an-
lamh farklar yoktu (9, 31). Yapilan ¢alismalarda, PNP’de
hastalarin yasam kalitesini diistiren, 6zellikle geceleri artis
gosteren noéropatik agrilardir (32,33). Bizim ¢alismamizda
ise hastalarin ¢ogunda agrisiz néropati olmasi ve SF-36
agn alt skorunda iki grup arasinda anlamh farklilik olma-
masi sebebiyle PNP’nin yasam kalitesi tGzerine olan nega-
tif etkisi gdzlenmemis olabilir.

Diyabetik PNP ve motor fonksiyon arasindaki iliskiyi aras-
tiran bazi galismalarda, motor muayene; topuklarda
durma yetenegi, manuel kas testi ve motor sinirlerin no-
rofizyolojik muayeneleri gibi basit klinik testlerle deger-
lendirilmistir. DM’li hastalarin kas guiclinii ve PNP siddeti
ile iligskisini 6lgmek icin kantitatif izokinetik teknikler kulla-
nilarak yapilan galisma sayisi azdir. Diyabetik PNP de du-
yusal bozukluklarin aksine motor bozukluklarin nadiren
olustugu dastnilmastir. Duyusal bozukluklarin deger-
lendirilmesi ve taninmasi kolaydir fakat motor bozukluk-
larin degerlendirilmesi kas giciini tahmin etmedeki giic-
likler nedeniyle zordur. Diyabetik PNP ile iliskili kas glg-
stzlGglniin erken evrelerinde manuel kas testi yonte-
miyle giic kayiplari tespit edilemeyebilir. izokinetik dina-
mometrelerin kullanimi ile PNP’nin erken evrelerinde bile

Polinéropatinin tip 2 diabetes mellituslu hastalarin yasam aktivitelerine etkisi

kas giictiniin kantitatif degerlendirilmesi miimkin olabil-
mektedir (34, 35). Biz de yaptigimiz ¢alismada; kas glcu
kayiplarini kantitatif olarak tespit etmek igin izokinetik di-
namometre kullandik. Alt ekstremiteden kalga ve diz cev-
resi kaslarin dlgimini yaptik. Biz ¢calismamizda, diz ve
kalga icin yapilan dl¢limlerin daha ¢ok fleksiyon paramet-
resinde anlamh farkhlik tespit ettik. Bu durum fleksiyon
hareketinin ekstansiyona gore hastalarda daha ¢ok agriya
sebep olmasi sebebiyle olabilir. Andersen ve ark., Diyabe-
tik PNP’nin kas gucline olan etkisini kantitatif olarak de-
gerlendirmek amaciyla 36 diyabetik hasta ile yaptiklari ¢a-
lismada, bizim g¢alismamiza benzer sekilde daha ¢ok flek-
siyon parametrelerinde kas glict kayiplari saptamislardir.
Ayrica onlar yaptiklari ¢alismada periferik arter hastaligi-
nin da kas glici kayiplarina olasi etkisini dislamak icin
kontrol grubuna da ayni sayida aralikli kladikasyosu olan
hasta dahil etmislerdir (8). Fakat biz yaptigimiz calismada
sadece siddetli periferik vaskiler hastaligi olanlari digla-
dik. Aralikh kladikasyo yéniinden hastalari ve kontrol gru-
bunu sorgulamadik. Diyabetik hastalarda néropatiyle bir-
likte alt ekstremiteyi etkileyen periferik arter hastaligi ol-
masi kas gli¢stizlUgini ve atrofisini siddetlendirebilir (36).
Volpato ve ark.’nin DM’li hastalarin kas gticl ve kalitesi-
nin yuruyusle iliskisini 6l¢en ¢alismalarinda, diyabetli has-
talardaki kas glicu ve kalitesindeki farkliliklarin, periferik
motor noropati ve alt ekstremite periferik arter hastali-
gindan bagimsiz olarak, diyabetin kendisinin kas lzerine
olan dogrudan etkisinden kaynaklandigini bildirmislerdir
(29). Bizim calismamizda da DM’li hastalardaki dusik kas
gliclinlin; asiri kilo ve obezite sonucu iskelet kasinda art-
mis yag infiltrasyonunun kaslarin oksidatif kapasitesini
azaltmasi, kas giliciini distrmesi sebebiyle olustugu di-
stindlmustdr.

Calismanin tek merkezde yapilmis olmasi, hastalik siiresi-
nin géz 6nilinde bulundurulmamis olmasi ve benzer se-
kilde hastalarin néropati siddetine gére gruplanmamis ol-
masi, diyabetli gruptaki hastalarin glisemik kontrol diizey-
leri ve HbAlc degerlerine bakilmamis olmasi, olasi mikro-
vaskiiler komplikasyonlar yoniinden hastalara detayli in-
celeme yapilmamis olmasi, kontrol grubundaki hastalarda
EMG ile PNP tanisinin dislanmamis olmasi, hasta saysinin
az olmasi calismamizin dnemli sayilabilecek limitasyonlari
idi.

Sonug¢

Sonug olarak galismamizda, diyabetli grubun saghkli g6-
nillilere kiyasla hastalardaki néropati diizeyinden bagim-
siz olarak, diyabetin kalga eklemi ve diz eklemi ¢evresi kas-
larda maksimum kas kuvvetinde azalmaya neden oldu-
gunu belirledik. Diyabetli gruptaki hastalar TUG ve SCT
testlerini daha uzun siirede tamamladiklari igin, bu hasta-
larin fonksiyonel agidan daha zayif olduklarini tespit ettik.
Ayrica diyabetli grubun SF-36 Olgeginin biitliin parametre-
lerinde daha disik puan alarak, hastaliklarinin yasam ka-
litesini belirgin olarak disirdigiunia gozlemledik. PNP
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olan diyabetli grup ile olmayan diyabetli grup arasinda be-
lirgin fark gb6zlenmemesi hastalarin tani anindan itibaren
mobilite kaybi yoninden degerlendirilmesi gerektigini
distindiirmektedir.

Etik onam: Adiyaman Universitesi Girisimsel Olmayan Klinik
Arastirmalar Etik Kurulu’ndan 22/05/2018 tarih ve 2018/4-9 sa-
yili karari ile etik kurul onayr alindi. Calismamiz Helsinki bildiri-
sine uygun olarak yapildi. Ayrica ¢alismamiza katilacak tiim bi-
reyler bilgilendirildi ve onam formunun imzali sureti alind.
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Abstract

Background: We aimed to find the potential beneficial effects of metoprolol, which was added
to the treatment of COVID-19 patients with drug-induced long corrected QT (di-LQTc) interval.
Materials and Methods: This study was a retrospective study. Hospitalized patient files were
scanned, and the data of 160 Covid-19 positive patients who were confirmed by real-time poly-
merase chain reaction (RT-PCR) between April 1 and June 1, 2020, were analyzed. A total of 52
patients’ data with CoVID-19 patients with di-LQTc were scanned and collected in the metoprolol
group, and a total of 108 patients’ data with CoVID-19 with normal QTc levels were collected in
the non-metoprolol group.

Results: The mean age was 48.58+16.52 (48.75% male). The in-hospital mortality rate was
3.125% (n=5). We did not see any malignant arrhythmias in the groups during follow-up. In the
metoprolol group, the peak Qtc was 466.50 (458.75-477.50) msec in patients before metoprolol
treatment, whereas it decreased to 443 (428.75-453) msec at discharge. Forward conditional
logistic regression analysis demonstrated that basal C-reactive protein (CRP) (OR=1.031, 95%Cl:
1.001-1.062, p=0.043) was the independent predictor of di-LQTc in Covid-19 patients.
Conclusions: COVID-19 patients with di-LQTc could be treated and we thought we could reverse
the QT prolongation by adding metoprolol to the treatment protocol.

Key Words: COVID-19, Drug-induced prolonged QTc, Hydroxychloroquine, Metoprolol tartrate

0z.

Amag: Bu ¢alismada, ilaca bagh uzun QT (di-LQTc) araligi saptanmis olan COVID-19 hastalarinda
aldiklari tedavilere eklenen metoprololiin potansiyel yararli etkilerini bulmayi amagladik.
Materyal ve Metod: Bu ¢alisma geriye doniik yapilmis bir calismadir. Bu ¢alismadaki veriler, 1
Nisan ile 1 Haziran 2020 tarihleri arasinda serviste yatirilmis, gercek zamanh polimeraz zincir
reaksiyonu (RT-PCR) ile hastaligi dogrulanan 160 adet Covid-19 pozitif hastanin dosyalari tarana-
rak elde edildi. Di-LQTc'li toplam 52 hastanin dosyalari taranip metoprolol grubuna dahil edildi
ve normal QTc diizeyleri olan toplam 108 hasta da metoprolol tedavisi almayan grup olarak be-
lirlendi.

Bulgular: Ortalama yas 48.58+16.52 (% 48.75 erkek) olarak saptandi. Hastane igi 6lim orani
%3.125 (n = 5) olarak bulundu. Takip sirasinda galismaya alinan hastalarda herhangi 6limcul ar-
itmi goridlmedi. Metoprolol grubunda, metoprolol tedavisi dncesi hastalarda pik Qtc 466.50
(458.75-477.50) msn iken, taburculukta 443 (428.75-453) msn'ye diistd. ileri kosullu lojistik re-
gresyon analizi ile, Covid-19 hastalarinda bazal C-reaktif protein’in (CRP) (OR = 1.031,% 95 Cl:
1.001-1.062, p = 0.043) di-LQTc'nin bagimsiz prediktori oldugunu saptadik.

Sonug: Di-LQTc'li COVID-19 hastalarinin tedavi protokoliine metoprolol eklenerek uzun Qt duru-
munun geriye dondurilebilir oldugunu diisiinmekteyiz.

Anahtar kelimeler: COVID-19, Hidroksiklorokin, llaca bagh uzamis QTc, Metoprolol tartarat
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Introduction

In December of 2019, a pneumonia cluster was discovered
for the first time, in China, Wuhan, Hubei (1). The pathogen
has been identified as a coronavirus which is liable for the
disease and it's now known as Severe Acute Coronavirus
Syndrome-2 (SARS-CoV-2) (2). The disease caused by SARS-
CoV-2is known as COVID-19, and it has since spread around
the world. COVID-19 lethality cannot be accurately meas-
ured since figures are rising all over the world. When com-
pared to seasonal influenza, lethality appears to be higher
in older patients (3). The gold standard for COVID-19 diag-
nosis was previously claimed to be the real-time polymer-
ase chain reaction (RT-PCR) (4). There is currently no relia-
ble, accepted treatment for COVID-19, just palliative treat-
ment of the symptoms, and supportive care. Some studies
reported the antiviral properties of hydroxychloroquine
against COVID-19 (5-7). Following the encouraging findings
of these clinical trials, physicians all over the world were
taking notice of using hydroxychloroquine for some of the
selected COVID-19 patients. On the other hand, hy-
droxychloroquine is well known for its serious complica-
tions and side effects. In comparison to non-users, patients
who have been treated with hydroxychloroquine have a
higher chance of developing a drug-induced long corrected
QT interval (di-LQTc). That is especially true when hy-
droxychloroquine is used in high doses or when used in con-
junction with macrolide antibiotics. Until the whole world
is vaccinated, existing drugs may be used worldwide to help
COVID-19 patients, besides their side effects. Nevertheless,
some drugs can avoid changes in the electrocardiography
(ECG) that could happen in patients using hydroxychloro-
quine. Metoprolol tartrate ((t)-1-(Isopropylamino)-3-[p-(2-
methoxyethyl)phenoxy]-2-propanol  L-(+)-tartrate (2:1)
salt) is a member of the selective b1-blocker drug and class
Il antiarrhythmic agent (8). Metoprolol is used in the treat-
ment of acquired long QT syndrome (9). The protective ef-
fect of metoprolol is associated with its selective bl-recep-
tor and adrenergic blockade, and it lowers the risk of ar-
rhythmias in the heart and may treat di-LQTc (9). This study
aimed to investigate the conceivable beneficial effects of
metoprolol on di-LQTc in CoVID-19 patients.

Materials and Methods

For this retrospective conducted a single-center study, we
scanned 206 Covid-19 patients data, who were diagnosed
with confirmed RT-PCR Covid-19 from a nasal and throat
swab and hospitalized within 48 hours of the onset of
symptoms because of severe fever (>38°C) or hypoxia
(Sa02<92%) between April 1st and June 1st, 2020, in a pri-
vate hospital.

Electrocardiogram:

12-lead electrocardiograms (ECG) were obtained at the
time of admission to the outpatient clinic or emergency de-
partment and HR was noted in all study patients.

Metoprolol and COVID-19

All ECGs were obtained with the same device (General Elec-
tric MAC 2000, GE Healthcare Technologies, Milwaukee,
WI, USA). Long QTc is defined as basal QTc>460 msec for
women and basal QTc>440 msec for men (10). Every day
after taking HCQ treatment, we obtained 12-lead ECG, till
the patient was discharged or died. We recorded the ven-
tricular rate, QRS duration, QT interval which was starting
from the beginning of the Q wave to the end of the T wave,
then the corrected QT interval (QTc) was calculated via the
Bazett formula (QTc=QT-interval/ VRR-interval) (10). We
calculated consecutive 3 QTc intervals on every day’s ECG
records from DIl lead and averaged QTc was noted. The
findings were assessed by a blinded second investigator for
quality control.

Data collection

Hospitalized patient files were retrospectively scanned, and
the data of 160 Covid-19 positive patients were analyzed. A
total of 52 patients’ data with CoVID-19 patients with di-
LQTc were scanned and collected in the metoprolol group,
and a total of 108 patients’ data with CoVID-19 with normal
QTc levels were collected in the non-metoprolol group. Pa-
tients data with coronary artery bypass graft (CABG), basal
ECG other than sinus rhythm, electrolyte abnormalities, ba-
sal QTc>460 msec for women and basal QTc>440 msec for
men, heart rate <55 bpm, blood pressure (BP)
<90/60mmHg, already taking QT-prolonging medications,
permanent pacemaker, type Il or lll Av block, Covid-19 pa-
tients with QTc prolongation on the 3rd day or later, pul-
monary edema, sign of acute left ventricular dysfunction,
acute or chronic neoplastic disease, chronic infective dis-
ease, moderate-severe chronic kidney disease, type | Bru-
gada syndrome or arrhythmogenic right ventricular dyspla-
sia, chronic liver disease, and already on beta-blocker ther-
apy were not collected to this study (n=46). On the second
day of hospitalization, metoprolol tartrate 50 mg tablet
once a day was started in patients whose surface ECG was
consistent with QT prolongation. Patient data with Covid-
19, who had di-LQTc on the 2nd day (n=52) were collected
in the metoprolol group, and a total of 108 patients data
with CoVID-19 with normal QTc levels during hospitaliza-
tion were collected in the non-metoprolol group. In the
metoprolol group, we added 50 mg metoprolol tablet to
each patient and continued hydroxychloroquine and/or
macrolide treatments. The patients have well tolerated the
drug and we did not change the dosage during the hospital
stay or discharge. After discharge, we continued 50 mg
metoprolol once a day for 30 days. We did not see any beta-
blocker intolerance or bradycardia. When the hospitalized
Covid-19 patient had QTc prolongation on the 3rd day or
later, we also gave them once a day 50 mg metoprolol for
one month, but we did not collect them in this study.

The condition records of patients who develop di-LQTc and
malignant arrhythmias were obtained from hospital rec-
ords and death certificates. The study was approved by the
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Istanbul Yeni Yuzyil University Science, Social and Non-In-
terventional Health Sciences Research Ethics Committee
(Number:2020/06-447), and The Republic of Turkey Minis-
try of Health scientific research platform (Number:2020-
05-14T14_03_43). Furthermore, written informed consent
to participate in the study was obtained from participants,
and the study was conducted under the provisions of the
Declaration of Helsinki.

Venous blood samples from the antecubital vein were
taken immediately after admission to the hospital. The
Chronic Kidney Disease Epidemiology Collaboration equa-
tion was used to compute each patient's estimated glomer-
ular filtration rate (eGFR). The formula (kg/m?2) was used for
calculating body mass index (BMI). A standard auto-ana-
lyzer was used to determine the routine blood chemistry
results. A Sysmex K-1000 auto-analyzer (Block Scientific,
Bohemia, NY, USA) was used to measure blood counts.
Samples were centrifuged at 3000 rpm for 10 min, and the
supernatant and serum were separated from the samples.
Latex-enhanced nephelometry was used to measure c-re-
active protein (CRP) levels with high sensitivity. Following
detailed examinations, the medical history of each patient
was collected by the same investigators. Risk factors were
identified for risk factors including diabetes mellitus (DM),
age, hyperlipidemia (HPL), hypertension (HT), gender, and
smoking status. Patients with prior antihypertensive medi-
cation or BP measured at least twice about 140/90 mmHg,
were deemed to be hypertensive (11). Patients previously
treated with oral antidiabetic and/or insulin or whose fast-
ing blood glucose was measured at least twice 2125 mg/dL
were considered diabetic (12). HPL was considered if total
cholesterol >200 mg/dL or low-density lipoprotein choles-
terol (LDL-C) >100 mg/dL was measured, or when the pa-
tient took a lipid-lowering drug as prescribed by the guide-
line (13). We considered patients as a smoker if the patients
continued to use tobacco products on admission to the
emergency service and those who had ex-smokers in the
past month. During the follow-up, we gave the treatment
according to the recommendations in the COVID-19 Diag-
nosis and Treatment Guide published by the scientific advi-
sory board of The Republic of Turkey Ministry of Health sci-
entific research platform (14). As treatment regimen, we
gave hydroxychloroquine sulfate (200mg/tablet, for the
first day 400 mg/tablet b.i.d., and during ongoing for 5-days
200mg/tablet b.i.d.), corticosteroid (methylprednisolone,
40mg intravenous o.i.d. for 5-days), macrolide (azithromy-
cin for the first day 500mg/tablet, and during ongoing for
4-days 250mg/tablet, o.i.d.), favipiravir (200mg/tablet, for
the first day 1600mg/tablet b.i.d., then 600mg/tablet, b.i.d.
for 4-days), in the metoprolol group (n=52) we gave
metoprolol tartrate (50mg/tablet o.i.d. for 5-days) which
were described in Table 1. For the discharge of the patients,
the condition was sought that their oxygen saturation

Metoprolol and COVID-19

should be above 95% in room air and fever should not ex-
ceed 37.5 degrees in the last 24 hours.

Statistical analysis:

The statistics software package SPSS version 22.0 (SPSS Inc.,
Chicago, IL, USA) was used to analyze the data. The normal
distribution of a continuous variable was assessed using the
Kolmogorov-Smirnov test. The T-test or the Mann-Whitney
U test was used to compare continuous variables. Normally
distributed continuous variables were expressed as mean
and standard deviation. If continuous variables did not sat-
isfy the normal assumption, they were expressed as medi-
ans and 25th and 75th percentiles. Categorical variables
were expressed as numbers (percentage). Categorical vari-
ables were compared with the chi-square test or Fisher’s
exact test. The correlation between variables was per-
formed using Spearman’s rank-order correlation analysis. A
single-variable logistic regression analysis was carried out,
and the variables with a p-value below 0.1, analyzed with
multivariate logistic regression analysis. The odds ratio and
95% confidence interval were calculated. Receiver operat-
ing characteristic (ROC) curve analysis was performed to
determine the basal-CRP’s predictive value for di-LQTc. A p-
value of <0.05 was considered significant.

Results

This study was conducted with data from 160 Covid-19 pa-
tients (48.75% male (n=78); mean age: 48.58+16.52 years)
who were confirmed by RT-PCR. The percentage of the in-
hospital mortality rate was 3.125% (n=5) of the study pop-
ulation. The rate of mortality had no statistically significant
difference among groups (1 (1.92%) vs. 4 (3.70%), p=0.474).
Demographic and laboratory findings are described in Table
1. Regarding cardiovascular risk factors, hypertensive pa-
tients were significantly higher in the metoprolol group
than in the non-metoprolol group (28 (53.84%) vs. 32
(29.62%), p=0.036). In the metoprolol group, the peak Qtc
was 466.50 (458.75-477.50) msec in patients before
metoprolol treatment, whereas it decreased to 443
(428.75-453) msec at discharge (Table 1). There was no sig-
nificant difference among the groups in terms of other de-
mographic and clinical findings. When we compare the ba-
sal-CRP level, among groups, the basal-CRP level was signif-
icantly higher in the metoprolol group than in the non-
metoprolol group (85.35 (27.05-163.50) vs. 34.60 (16.60-
120.50), p=0.020). Moreover, age, BMI, length of hospital
stay, WBC, AST, glucose, urea, and eGFR parameters were
significantly associated with basal-CRP (p<0.05) (Table 2).
Forward conditional logistic regression analysis demon-
strated that basal-CRP (OR=1.031, 95%Cl: 1.00.1-1.062,
p=0.043) was the independent predictor of di-LQTc in
Covid-19 patients (Table 3).
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Table 1: Baseline demographic and laboratory characteristics of the patients.

Variable, n (%) Metoprolol Group, n=52 Non-Metoprolol Group, p-value
(32.5) n=108 (67.5)
Age,y 52.73116.66 46.59+16.23 0.161
Male gender, n (%) 20 (38.46) 58 (53.70) 0.201
BMI (kg/m?) 29.42 (26.58-31.54) 27.70(25.18-31.31) 0.322
HT, n (%) 28 (53.84) 32 (29.62) 0.036
DM, n (%) 12 (23.07) 24 (22.22) 0.932
HL, n (%) 4 (7.69) 14 (12.96) 0.485
Smoker, n (%) 2 (3.84) 22 (20.37) 0.059
COPD, n (%) 2 (3.84) 10 (9.25) 0.389
Mortality, n (%) 1(1.92) 4 (3.70) 0.474%*
Length of hospital stay, days 9.15+3.83 9.67+4.26 0.305
Medications
Ace inh, n (%) 8(15.38) 10 (9.25) 0.417
ARB, n (%) 8(15.38) 14 (12.96) 0.768
Hydroxychloroquine, n (%) 52 (100) 108 (100) 1
CCB, n (%) 18 (34.61) 18 (16.66) 0.072
Statin, n (%) 2 (3.84) 12 (11.11) 0.281
LMWH, n (%) 52 (100) 108 (100) 1
OAD, n (%) 12 (23.07) 24 (22.22) 0.932
Favipiravir, n (%) 52 (100) 108 (100) 1
Macrolide, n (%) 44 (84.61) 76 (70.37) 0.168
Tocilizumab, n (%) 4 (7.69) 10 (9.25) 0.816
Methylprednisolone, n (%) 20 (38.46) 34 (31.48) 0.536
Convalescent plasma, n (%) 2 (3.84) 2 (1.85) 0.593
Laboratory characteristics
Glucose, mg/dl 103.50 (93.75-120.25) 100.50 (94-113) 1
eGFR (mL/min per 1.73 m2) 100.30 (86.02-111.35) 102.80 (90.32-111.02) 0.456
Neutrophil103/uL 3.95 (2.30-4.80) 3.78 (2.76-4.94) 0.586
Lymphocyte 103/uL 1.30 (0.75-1.80) 1.20 (0.90-1.60) 0.861
WBC 103/uL 5.98 (4.56-7.85) 5.85 (4.82-7.14) 0.821
HTC % 37.20 (32.90-39.82) 39.75 (35.97-42.07) 0.017
Basal-CRP, mg/L 85.35 (27.05-163.50) 34.60 (16.60-72.50) 0.020
Systolic BP, mmHg 126.85£15.26 124.46+10.64 0.166
Diastolic BP, mmHg 77.5816.78 75.7416.62 0.201
Sodium, mmol/L 135(133-138.50) 136.50 (135-140) 0.076
Potassium, mmol/L 4.00 (3.80-4.26) 4.01 (3.83-4.30) 0.731
TSH, ulU/mL 1.25 (0.90-1.65) 1.38 (1.10-1.85) 0.290
Total Calcium, mg/dL 9.15 (8.80-9.66) 9.31(9.10-9.70) 0.171
Heart Rate (bpm) 78.54+11.75 79.78+11.07 0.647
Basal QTc, msec 434.50 (425.75-442) 425 (415.75-434) 0.005
Peak QTc, msec 466.50 (458.75-477.50) 425 (410-440) <0.001
Discharge QTc, msec 443 (428.75-453) 420 (404.25-425) <0.001

The p-value for categorical data from Chi-square or *Fisher’s Exact Test. The p-value for independent samples t-test or the Mann-Whitney U test was
used to compare continuous variables. Values are mean+SD or numbers and percentages. Abbreviations: ACE inh, angiotensin-converting enzyme
inhibitors; ALT, Alanine Aminotransferase; ARB, angiotensin receptor blockers; AST, Aspartate Aminotransferase; BMI, Body Mass Index; Bpm, beat
per minute; CCB, calcium channel blockers; COPD, chronic obstructive pulmonary disease; CRP, C-reactive protein; mmHg, millimeter of mercury; DM,
diabetes mellitus type 2; eGFR, estimated glomerular filtration rate; HB, hemoglobin; HL, hyperlipidemia; HT, hypertension; HTC, hematocrit; LMWH,
low molecular weight heparin; MPV, Mean Platelet Volume; OAD, oral antihyperglycemic drugs; QTc, corrected QT, TSH, thyroid-stimulating; WBC,

White blood cell; Y, year.

In ROC analysis, the basal-CRP above 50.65 mg/L predicted
the high risk of di-LQTc with 80% of sensitivity and 81.30%

of specificity in Covid-19 patients, the area under the curve
was 0.891 (95%Cl: 0.806—0.976, p=0.004) shown in Figurel.
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Table 2. Baseline characteristics significantly associated
with basal CRP.

Variable r p-value
Age 0.434 <0.001
BMI 0.390 <0.001
Length of hospital stay 0.509 <0.001
WBC 0.329 0.003

AST 0.384 <0.001
Glucose 0.335 0.002

Urea 0.391 <0.001
eGFR -0.415 <0.001

Abbreviations: AST, Aspartate Aminotransferase; BMI, Body Mass Index;
CRP, C-reactive protein;, eGFR, estimated glomerular filtration rate; r,
Spearman’s rank correlation coefficient; WBC, White blood cell.

Table 3. Basal-CRP; Multivariate logistic regression analysis
showing an independent predictor of di-LQTc in Covid-19
patients.

95% Cl

Variable B S.E. Wald tfﬁ p OR Lowe
r Upper

Basal-CRP 0.031 0.015 4.081 1 0.043 1.031 1.001 1.062
BMI 0.010 0.007 1.874 1 0.171 1.010 0.996 1.023
Lenth of 0.017 0.011 2.321 1 0.128 0.984 0.963 1.005
hospital stay

HT 0.245 0.756 2.712 1 0.100 0.288 0.065 1.267
DM 0.001 0.022 0.003 1 0.956 1.001 0.960 1.044
Age 0.540 0.784 0.474 1 0.491 1.715 0.369 7.973

Abbreviations: BMI, Body Mass Index; Cl, confidence interval, CRP, C-reac-
tive protein; di-LQTc, Drug-induced long corrected QT; DM, diabetes melli-
tus type 2; eGFR, estimated glomerular filtration rate; HT, hypertension;
OR, odds ratio; SE, Standart Error.

ROC Curve for Basal CRP

Sensitivity

0.4
1

AUC: 0.891 (95% CI:
0.806-0.976, p=0.004)
ik Sensitivity: 80%
Specificity: 81.30%

0.0

IJ.I4 l]l.ﬁ
1 - Specificity
Figure 1. ROC curve for the specificity and sensitivity of ba-
sal-CRP. Abbreviations: AUC: area under the curve; Cl, con-
fidence interval; CRP, C-reactive protein; ROC, receiver op-
erating characteristic curve.
Discussion
The main finding of this study was that COVID-19 patients
with di-LQTc could be treated by adding metoprolol to the
treatment protocol. Additionally, in our study, the high ba-
sal-CRP level was the independent predictor of di-LQTc in

0.0 0.8 1

Metoprolol and COVID-19

Covid-19 patients. We have shown that basal-CRP above
50.65 mg/L suggests the high risk of di-LQTc with 80% of
sensitivity and 81.30% of specificity in Covid-19 patients.
According to the current literature reported in China, the
overall mortality rates ranged from 1-15% due to Covid-19
(15). A recent study involving 5,700 patients in New York,
USA, reported a 21% mortality rate in intensive care units
(16). In this study, the in-hospital mortality rate was 3.125%
(n=5). In our study in the metoprolol group, we have seen
1.92 fold lower mortality rates, but this finding was not sta-
tistically significant.

CRP is a positive acute-phase reactant that increases in all
inflammatory processes especially in infections (4). We
measured CRP to assess patients' response to Covid-19 in-
fection. In the literature, there is evidence that increased
age and high D-Dimer levels are the factors related to the
mortality rates (17, 18). For instance, Ocak et al. found that
age, CRP, and frontal QRS-T angle are independent predic-
tors of Covid-19 disease severity (17). Our study also
showed that a high basal-CRP level is an independent risk
factor for di-LQTc rates. On admission, the values of basal
CRP above 50.65 mg/L suggest a high risk of acquired di-
LQTc. However, we did not find a relationship between di-
LQTc and mortality.

Beta-blockers are currently used for the treatment of coro-
nary artery disease and chronic heart failure (19). Metopro-
lol is one of the selective beta-1 blocker drugs and a lipo-
philic drug that reduces the heart rate, and It can be used
to treat ventricular (VT) and supraventricular tachycardias.
According to our current knowledge, in the early phase of
the infection, patients typically show features as impaired
myocardial functions, decreased vascular tone, and high
cardiac output symptoms feature like tachycardia (20).
With this situation, the diastolic functions begin to deterio-
rate in the later stages of the infection due to increased ad-
renergic drive detrimental over the myocardium (21-24).
Also, in acute sepsis and septic shock, diastolic dysfunction
is a good predictor for mortality as identified in recent
meta-analyses (25,26). It is of vital importance in terms of
protection of systolic and diastolic functions, regulation of
cardiac output, and prevention of myocardial damage
caused by the infective process. For that reason, we
thought that we could benefit from beta-blockers, which
commonly we have been using before. According to our
knowledge, beta-1 blockade also showed improvements in
patients with heart failure in diastolic functions (26). Addi-
tionally, beta 1-blockers reduce the workload on the heart
by reducing the heart rate and decreasing the effects of
sympathetic activity on the heart. A decrease in HR allows
for improvement in ventricular filling during diastole, in-
crease coronary perfusion, and increase cardiac output.
Morelli et al. proposed that in septic patients, HR can be
safely decreased without affecting organ perfusion (27). In
patients with myocarditis and Takotsubo cardiomyopathy,
successful use of beta-1 blockers has also been identified
(28,29). In this study, we could control the heart rate, and
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treat the di-LQTc by adding metoprolol tartrate to the
treatment protocol in the metoprolol group.

A huge cascade of pro-and anti-inflammatory cytokines is
caused by sepsis (4,30). Poor outcomes are associated with
elevated levels of pro-inflammatory cytokines (TNF-alpha
and IL-6) or their persistence in the serum (31). For exam-
ple, TNF-a and IL-1B synergistically depress myocardial
functions, and TNF-a induces insulin resistance (32,33). In-
terestingly, there appears to be a contrast between the ac-
tivity of betal and beta2 receptors in modulating the cyto-
kine storm. For instance, by modulating the cytokine pro-
file, betal-blockade and beta2-receptor activation may
suppress the pro-inflammatory response (34). In previous
studies proposed that betal-blocker esmolol decreases
TNF-a levels in the blood and intraperitoneal fluid in septic
rats and preserves the function of the intestinal lymph
node barrier (35,36) Also, landiolol, which is a betal-
blocker, decreases lung and serum levels of pro-inflamma-
tory cytokines (37). Similarly, Ackland et al. proposed that
metoprolol administration prior to the onset of endotoxe-
mia, may reduce IL-6 and myocardial expression of cyto-
kines that mediate cardiac dysfunction (38). In contrast to
these findings, Calzavacca et al. found that atenolol infu-
sion did not alter TNF-alpha and IL-6 levels (39). According
to our knowledge so far, the blockade of beta2- receptors
would increase TNF-a and IL-6, enhance inflammation, aug-
ment splenocyte apoptotic rate, decrease splenocyte pro-
liferation, and augment granulocytes and pro-inflamma-
tory monocytes (40). For that reason, non-selective block-
ers may disturb anti-inflammatory mechanisms. Also, the
anti-inflammatory pathways are positively modulated in
opposite directions by betal- blockers. For example, by
adding a selective betal-blocker, we may increase IL-10
production which acts as an anti-inflammatory marker
(39,41). Moreover, selective beta-1 blockers may decrease
TNF-a and IL-6 levels (38-40). We thought that Covid-19
sepsis-associated myocardial instability may be favorably
modulated by beta-1 blockers. More investigations are
needed to understand whether selective betal-blockers
may provide benefits over the immune system is con-
cerned.

Hydroxychloroquine and macrolides are shown to be asso-
ciated with VT and TdP in various researches (22,23). Di-
LQTc is associated with VT, which could be one of the
causes of sudden cardiac death (21). In our study, we did
not see any malignant arrhythmia in di-LQTc patients dur-
ing Covid-19 treatment. According to our results, we be-
lieved that we could treat the di-LQTc by adding metopro-
lol. While a prophylactic metoprolol treatment for every
patient who receives hydroxychloroquine is not required,
but prophylactic therapy for high-risk patients with di-LQTc
(>65 years Covid-19 patients with long QTc and who have
comorbid risk factors such as diabetes, dyslipidemia, and
arterial hypertension) may be lifesaving. The physicians
should carefully assess the risks of hydroxychloroquine and
other QT-prolonging drugs in the clinical evaluation of

Metoprolol and COVID-19

Covid-19 patients.

There are some limitations to our study. First, the main lim-
itation of the present study is that the study was conducted
with fairly small sample size. Although a multivariate model
was conducted to adjust confounding variables, a bias was
inevitable, since this was a single-center study. Multicenter
trials with more patients could have better results and
more data. Second, to assess long-term clinical results, a
follow-up period of the in-hospital period may not be ade-
quate. Third, whether this beneficial effect on di-LQTc is a
general class effect of beta-1 selective group drugs or a spe-
cial effect of metoprolol, we do not know. To generalize the
results, we need to make studies with other beta-blocker
drugs too. Fourth, hydroxychloroquine treatment was re-
moved from the current guidelines. These factors are limit-
ing our study.

Conclusion

In conclusion, this study demonstrated the beneficial ef-
fects of metoprolol tartrate in the treatment of di-LQTc in
Covid-19 patients. Metoprolol tartrate may be considered
in the therapy of di-LQTc, but to generalize these results
large multi-center clinical trials are needed.
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Abstract Corresponding Author / Sorumlu Yazar
Background: Sometimes seen distal to humerus foramen supratrochleare and supracondylar process are rare variations. Su- Dr. Duygu AKIN SAYGIN

pracondylar process is a variations observed on the distal side of humerus. The supracondylar process is a variant located 1/3 Department of Anatomy, Meram Faculty
distal side of the humerus. The supratrochlear foramen may appear between the coronoid fossa and olecranon fossa. Since of Medicine, Necmettin Erbakan Univer-
the foramen may appear in a semi-transparent form, it may be misdiagnosed as an osteolytic lesion. The aim of the present sity, Konya, TURKEY.

study was to identify the prevalence and morphology of supratrochlear foramen and the supracondylar process of the humerus
inTurkish population . Furthermore, we believe considering these variations by looking at this variation in the previously taken
radiological images of the people, help identification of that person in any forensic case.

Materials and Methods: The present study was conducted on 460 humerus samples (237 right; 223 left) with unclear age and

E-mail: d.akind2@hotmail.com

gender in the Anatomy Laboratories of Necmettin Erbakan Meram, KTO Karatay, Yozgat Bozok, Kayseri Erciyes Faculties of Received / Gelis tarihi: 11.02.2022
Medicine. Morphometric measurements of such formations on the humerus were performed through a digital calliper and

osteometric board. Furthermore, along with supratrochlear typing, the prevalence in the process and humerus was also de- Accepted / Kabul tarihi: 29.03.2022
tected.

Results: In the present study, the supracondylar process was detected in 11 (2.4%) individuals (4 right; 7 left); however, it was
not detected in 449 (97.6%) humerus samples. The supratrochlear foramen was detected in 63 (13.7%) of 460 humeri. The
foramen supratrochlear was seen in 10.8% of the humerus on the right side in 16.5% (29) and in 16.5% of the left humerus. The
prevalence of both process and foramen on the humerus was 0.7% (3). The average lengths of right supracondylar process and
left supracondylar process were 9.47+1.94 mm and 16.24+14.06 mm, respectively. The vertical diameter was 3.45+1.07 mm
on the right supratrochlear foramen, and 3.57+1.17 mm on the left supratrochlear foramen; mean transverse diameter of the
right foramen was 4.73+2.81 mm, and mean transverse diameter was detected 4.41+ 2.49 mm on the left.

Conclusions: The prevalence of supratrochlear foramen and the supracondylar process was higher on the left side; however,
both are detected on the right side. We believe that the data obtained would be helpful for an orthopaedic surgeon during
intramedullary nailing, and for differential diagnosis of some osteolytic lessons for a radiologist. In addition, these variations
can be an important indicator in the differentiation of different races.

DOI: 10.35440/hutfd.1071985

Key Words: Humerus, Supracondylar process, Supratrochlear foramen, Morphometry, Variation

Oz.

Amag: Humerus'un distalinde bazen gorilen foramen supratrochleare ve processus supracondylaris nadir gorilen varyasyon-
lardir. Foramen supratrochlearis; fossa coronoid ve fossa olecranon arasinda gorulebilir. Bazen de foramen yari saydam olarak
goruldugu igin osteolitik bir lezyon olarak tanimlanir ve yanlis teshise neden olabilir. Bu galismanin amaci humerus’taki foramen
supratrochlearis ve processus supracondylaris’in Turk populasyonuna ait prevelansini ve morfolojisini tanimlamaktir.
Materyal ve Metod: Galismamiz KTO Karatay, Yozgat Bozok, Kayseri Erciyes Univeristesi Tip Fakiilteleri ve Necmettin Erbakan
Universitesi Meram Tip Fakiiltesi Anatomi Laboratuvar’inda bulunan kemik koleksiyonlarindaki yasi ve cinsiyetti belli olmayan
460 humerus (237 sol, 223 sag) tizerinde gergeklestirilmistir. Humerus’ta bu olusumlarin morfometrik dlgiimleri digital kumpas
ve osteometrik tahta ile gergeklestirildi. Ayrica galismamizda foramen supratrohlearis’in tiplendirmesi yani sira hem foramen
hem de processus humerus’da gorilme ytizdesi belirlendi.

Bulgular: Calismamizda processus supracondylaris 11 bireyde %2.4 oraninda (sag 4, sol 7)) gorulurken 446 humerus’da (%97.6)
gorulmedi. 460 humerus’un 63 tanesinde (%13.7) de foramen supratrochlearis gorildi. Humerus’un %10.8’inde sag tarafta
%16.5 (29), sol humerus’larin ise %16.5’'inde foramen supratrochlearis gorildi. Humerus’da hem processus hemde foramen
gorilme sikhgi %0.7 (3) olarak belirlenmistir. Sag processus supracondylaris uzunlugu ortalama 9.47+1.94 mm, sol tarafta ise
ortalama 16.24+14.06 mm olarak belirlenmistir. Sag foramen supratrochlearis vertikal ¢api ortalama 3.45+1.07 mm, sol taraf
¢api ise 3.57+1.17 mm; sag foramen supratrochlearis tranvers ¢api ortalama 4.73+2.81 mm sol taraf ¢api ise 4.41+ 2.49 mm
olarak tespit edildi.

Sonug: Elde edilen verilerin ortopedik cerrahlar igin intrameduller givileme yaparken ve radyolog igin o bolgedeki bazi osteolitik
lezyonlarin ayirici tanisindan yardimei olacagi kanisindayiz. Ayrica bu varyasyonlar farkli irklarin ayriminda énemli bir gésterge
olabilir.

Anahtar kelimeler: Humerus, Processus supracondylaris, Foramen supratrochlearis, Morfometrik, Varyasyon
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Introduction

The supracondylar process (SCP) is a bony protuberance lo-
cated at 5 cm above the medial epicondyle on the antero-
medial surface of the distal humerus (1-3). Since such bony
protuberance may cause compression neuropathies or vas-
cular obstructive diseases through compression by a tunnel
covering important formations (the median nerve, the ul-
nar artery, the ulnar nerve) by ossification or by attaching
onto the medial epicondyle of humerus through Struther's
ligament, the existence of SCP should be considered (1,4,5)
stated that the brachial artery may cause neural compres-
sion as well as involve associated muscles and formations
(3).

The supratrochlear foramen (STF) is located on the trochlea
on the distal humerus; therefore, it is a variation identified
under different names by some researchers (6). Important
vessels and nerves extend inside the foramen formation lo-
cated on the bones. Although any anatomic formation
extending inside STF is usually mentioned, Roaf (7) repor-
ted that the median nerve extends inside the STF and cau-
ses pain and decrease in the muscle strength. STF has diffe-
rent incidences depending on the race. Some researchers
such as DE Wilde et al.(8) suggest that individuals with such
variation have excessively longer elbow joint however,
Hirsh (9) reported that the septum on the distal humerus is
open until seven years of age. STF may have a septal forma-
tion with an incidence between 82.14% and 6.36%. It may
appear as a completely opaque formation; the incidence of
opaque ST varies between 68.7% and 6%.

Supracondylar fracture is the most common fracture type
detected in children (10); therefore, rare anatomic forma-
tions (SCP and STF) detected on this region may guide the
surgeons for possible surgical procedures (12).

In consideration of all clinical and surgical approaches the
importance of the anatomical condition of SCP and STF has
been revealed. This study was planned to provide detailed
information about morphometric structure of both SCP and
STF, and to reveal possible anatomic variations in the Cent-
ral Anatolia population.

Materials and Methods

The present study was conducted on 460 dried humerus
samples (237right; 223left) with unclear age and gender in
Anatomy Departments of Necmettin Erbakan Meram, KTO
Karatay, Yozgat Bozok and Kayseri Erciyes Faculties of Me-
dicine. Humerus samples without intact trochlear area due
to trauma or surgical procedure were not included in the
study. Approvals were obtained from the Board of Ethics
for Pharmaceuticals and Non-Medical Devices Research of
Karatay University (2019/0039). Digital calliper was used
for humerus measurements. Bone measurements were
performed on 2 parts including SCP and STF. Furthermore,
the existence of SCP and STF was evaluated (Figure 1).

Supratrochlear Foramen and Supracondylar Process

Samples were classified according to the existence of STF
and opaque or translucent septum formation in case of ab-
sence (Figure 2). However, STF form was categorized into 4
types including type 1, round; type 2, oval; type 3, rough,
and type 4, kidney-shaped (Figure 3). All bones were pho-
tographed from same distance through micrometre scale
of STF for typing; measurements were performed both on
the bone and image by a single researcher.

SCP measurements (Figure 1);

SCPL: SCP length (Figure 1x)

SCPW:SCP width (Figure 1y)

SCPE: The distance between SCP and medial epicondyle (Fi-
gure 1z)

SCPFor: The distance between SCP and closest nutrient fo-
ramen (Figure 1I).

PSY: The location of SCP on the humerus was detected as
the posterior face, anteromedial and anterolateral sides.

Figure 1. Photograph representing the various measurements in
relation to the supratrochlear foramen (STF) and supracondyler
processus (SCP) in the lower end of humerus (a-vertical diameter
of STF, b-horizontal diameter of STF, c- distance between the me-
dialis epicondyle of STF, d-distance between the lateralis epicon-
dyle of STF, e- distance between the trochlea humeri, x- SCP
lenght, y- SCP width, z- distance between the medial edge of SCP,
t- distance between the STF of SCP, I- distance between the nu-
tricium foramen of SCP).
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SFT measurements (Figure 1);

STFV: Vertical diameter of STF (Figure 1a)

STFT: Transverse diameter of STF (Figure 1b)

STFE: The distance between STF and medial epicondyle (Fi-
gure 1d)

STFL: The distance between STF and lateral epicondyle (Fi-
gure 1c)

STFTH: The distance between STF and lateral epicondyle
(Figure le)

Existence of both STF and SCP;

t: The distance of SCP to STF was measured.

All data were evaluated by SPSS 21.0 (Statistical Package for
Social Science; IBM, Chicago, IL, USA). Mean values, stan-
dard deviations, maximum and minimum values, and per-
centages were detected for descriptive analysis. Further-
more, the independent student t-test was used for compa-
rison of right and left (p<0.05).

Results

A total of 460 dried humeri (223 right sides and 237 left
sides) were examined to determine the presence of SCP
and STF in the middle Anatolia belonging to Turkish popu-
lation (Table 1).

The SCP (Figure 1) was detected on 11 (2.4%); it was ob-
served in 1.8% cases on right side in 1.8% of the cases, and
on the left side in 3% of the cases. SCP was detected more
commonly on (81.8%) the anteromedial face (Table 1).
Among 460 bones studied for presence of STF, was de-
tected on 63 (13.7%) bones only. The prevalence of STF was
higher on the right side (24 bones; 10.8%) when compared
to the left side (39 bones; 16.5%) (Table 1). In bones where
the foramen was absent, there was translucent septum 12
(2.6%) to opaque variety 358 (83.7%) of the septum (Table
1, Figure 2). The highest was seen on the left by 16.5% (39).
Both SCP and STF are more common on the left side (Table
1).The incidence of both SCP and STF on the same humerus
was found 0.7% (3), mostly on the right humerus.

After identification of STF, the mean vertical and the hori-
zontal diameter were measured. The mean vertical and
transverse diameter was 4.73+2.81 mm and 3.45+1.72 mm,
respectively on the right side; and 4.41+2.49 mm and
3.5741.71 mm, respectively on the left side. Differences be-
tween the diameters of the right and left sides were not
statistically significant (Table 2, Figure 1).

The mean distance between the medial epicondyle and me-
dial edge of the STF (MB) was 25,01+3,91 mm (range;
15.87-31.84 mm) on the right side, and 23.94+4.67 mm
(range; 2.55-79 mm) on the left side. The mean distance
between lateral epicondyle and lateral border of the STF
(LB) was 27.58+2.66 mm (range; 22.55-32.49 mm) on the
right, and 27.5£1.5 mm (range; 23.23—-31.96 mm) onthe left
side. We observed the position of the STF located adjacent
to the medial epicondyle.

The mean value for trochlea of humerus (TH) was 4.34+1.25

Supratrochlear Foramen and Supracondylar Process

mm (range; 3.17-8.61 mm) on the right, and 4.32+1.19 mm
(range; 2.45-6.98 mm) on the left side (Table 2, Figure 1).
A significant and positive correlation was found between
both SCP and STF measurement parameters.

Figure 2. The distal end of the humerus showing different types
of the septum on dry bone and illustration (a: opaque septum, b:
translucent septum, c: foramen )

The STF was round, oval, irregular, and kidney-shaped in 16
(25.4%), 19 (30.2%), 24 (38.1%), and 4 (6.3%) bones, re-
spectively; the round shape was common on the right side,
and the irregular shape was common on the left side (Table
1, Figure 3).

Figure 3. Different shapes of the supratrochlear foramen on dry
bone and illustration (Type 1: round-shaped, Type 2: oval-shaped,
Type 3: irregular, Type 4: kidney-shaped)
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Table 1. Incidence of both supratrochlear foramen and supracondylaris procces of 460 humerus

Total Right Side Left Side
n % n % n %
Supracondylaris procces 11 2.4 4 1.8 7 3
Supratrochlear foramen & supracondylaris procces 3 0.7 2 0.9 1 0.4
Supratrochlear foramen 63 13.7 24 10.8 39 16.5
Round 16 254 9 37.5 7 17.9
Oval 19 30.2 7 29.2 12 30.8
FORAMEN Irregular 24 38.1 7 29.2 17 43.6
Kidney 4 6.3 1 4.2 3 7.7
No Translucency 385 97 192 96.5 193 97.5
SEPTUM Transluceny 12 3 7 3.5 5 2.5
Foramen 63 13.7 24 10.8 39 16.5
Translucent septum 12 2.6 7 3.1 5 2.1
Opaque septum 358 83.7 192 86.1 193 81.4
Total 460 100 223 100 237 100

(n: Number of individuals, %: Incidence rate)

Table 2. The different measurements in supracondylaris procces and supratrochlear foramen (mm).

Total Right side Left side

rl\:\l:ra‘::re- Min. Max. MeanSD n Min. Max. MeantSD n Min. Max. MeantSD p

SCPL 11 224 4572 13.78+11.46 4 7.09 11.85 9.47+1.94 7 224 4572 16.24+14.06 0.254
SCPW 11 0.92 16.25 3.44+4.34 4 97 2.87 2.07+0.79 7 .92 16.25 4.23+5.4 0.336
SCPE 11 26.96 99.15 57.3+18.5 4 50.80 59.89 54.37+4.16 7 2696 99.15 58.97+23.52 0.630
STFT 62 0.77 10.96 4.53+2.60 24 1.08 10.96 4.73+2.81 38 0.77 9.76  4.41+2.49 0.657
STFV 62 0.86 7.24 3.52+1.7 24 138 7.17 3.45%1.72 38 .86 7.24  3.57+1.71 0.785
STFE 62 2.55 31.84 24.35+4.39 24 15.87 31.84 25.01+3.91 38 255 31.79 23.9414.67 0.335
STFL 62 2252 32.49 27.29+2.52 24 22,52 32.49 27.58+2.66 38 23.23 31.96 27.1+2.44 0.478
SCPFor 44 245 8.61 4.33%1.25 20 3.17 861 4.34+1.34 24 245 698 4.32+1.19 0.951
PSFSU 3 3165 5296 42.83+10.69 2 43.87 5296 48.42+6.43 1 31.65 31.65 31.65 0.279

(n: Number of individuals, Min.: Minimum, Max.: Maximum, SD: Standard deviation, SCP: Supracondylar procces, STF: Supratrochlear foramen, SCPL:
SCP length, SCPW: SCP width, SCPE: The distance between SCP and medial epicondyle, SCPFor: The distance between SCP and closest foramen nutri-
cum, PSY: The location of SCP on the humerus was detected as the posterior face, anteromedial and anterolateral sides, STFV: Vertical diameter of
STF, STFT: Transverse diameter of STF, STFE: The distance between STF and medial epicondyle, STFL: The distance between STF and lateral epicondyle,
STFTH: The distance between STF and lateral epicondyle)

Table 3. Evaluation of the diameters of the supratrochlear foramen and comparison with the literature (mm)

Researchers No of humerus Population Incidence Length Widht Distance from ME Distance from NF
Oluyemi et al., (33) 40 Kadavra Nigeria 2.5 16 - 55 53

Kumar and Mehta (34) 380 Indians (Gujrat) 2.6 3 11 65

Prabahita et al., (35) 80 Indians (Assam) 1.24 11 15 a4 65

Vandana & Patil, (36) 133 dry Indian (South) 0.75 8 12 53 38

Shivaleela et al., (3) 240 Indians (Karnataka  0.41 10 10 60 47

Hema & Tanuja, (37) 125 India (Nellore) 0.65 10 - - -

Present study 460 dry Turkey 2.4 13.77+11.45 3.44+4.34 57.3+18.50 46.02+17.20

(ME: Medial epicondyle, NF: Nutrient foramen)

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2022;19(1):30-37.
DOI: 10.35440/hutfd.1071985

33



Akin Saygin et al.

Discussion

SCP is an abnormal bone variant located on the anterio-
medial surface on one-third of distal humerus (3). SCP
extends to the towards medial epicondyle in some cases
and forms the Struther ligament. This ligament may exist
asymptomatically; however, it may be diagnosed ran-
domly (12). SCP and Struther ligament may together ca-
use neurovascular compression (14). It was reported that
SCP may be sufficient for compression of neurovascular
structures (14). Some studies are indicating that existence
of SCP may cause compression of the median nerve (4),
brachial artery (14), ulnar artery (3), and ulnar nerve (5).
Symptoms that occur on the forearm become different by
compression of each structure. For example, vascular
compression (in association with the brachial artery) cau-
ses ischemic pain, hematoma and cyanosis on the fore-
arm. Pain, muscle loss and numbness may occur in the
nerve compression. Such symptoms may increase thro-
ugh heavy manual operation. Recurrent heavy manual
operations may become worse by existence of SCP at
flexion and pronation (4,5,14). Symptoms similar to those
of the carpal tunnel cause the presence of SCP and Strut-
her ligament pain in the correct diagnosis Recognition of
this variation is important for clinical presentation. Kumar
et al. (13) stated about existence of the median nerve
extending beneath the Struther ligament is 2 of 5 indivi-
duals who have referred due to pain on the distal hume-
rus. It has caused paraesthesia on the forearm without
any motor weakness. These patients were treated surgi-
cally through excision of the ligament and protuberance.
Detection of SCP is essential for final diagnosis and treat-
ment.

Incidence percentages for SCP presented in were results
of studies on different races. The incidence of SCP varies
between 0.4% and 3.6% (Table 3). Although a researcher
suggests that the difference in incidence is dependent to
hereditary formation of SCP (11), some researchers asso-
ciate this existence with Theory of Evolution by Darwin.
Peeters (11) reported in his study that SCP is transported
by an autosomal recessive gene in Cornelia de Lange
syndrome which may be observed on unilateral humerus
in one of 10.000 live births. The incidence of SCP was de-
tected as 2.4% in this study. Although there is not any
incidence value for SCP in Turkish population, different
values were obtained for SCP by different researches
Bilge et al. (15) and Aydinlioglu et al. (16). Bilge et al. (15)
reported that SCP was more prevalent on the left side
whereas. Aydinlioglu et al. (16) reported bilateral exis-
tence of SCP. Martin-Schtz et al. (17) concluded in their
meta-analysis that the prevalence for SCP existence was
0.68% in studies conducted up to date. They indicated
that SCP is dominantly on the left side. In the present
study, SCP prevalence was 2.4% (11) on all humerus
samples (460); it was commonly detected on the left side
by 3%. The study conducted by Martin-Schtz et al. (17)
was also supported with abovementioned study.

Supratrochlear Foramen and Supracondylar Process

Studies indicate a SCPL between 24 and 3 mm (Table 2).
In our study, such length was 7.09-11.83 mm on the right
side, and 2.24-45.72 mm on the left side. SCPW varied
between 1 mm and 15 mm in previous studies whereas it
was measured between 0.92 mm and 16.25 mm in our
study. SCPE varies between 44 mm and 70.5 mm. Such
value varied between 26.96 mm and 99.15 mm in our
study. SCPF distance varies between 38 mm and 65 mm.
Such value varied between 3.686 mm and 66.06 mm in
our study. In our study, SCPL, SCPW, SCPE and SCPF were
longer on the left side.

STF is a variant formation in the form of an opaque or thin
bone plate or a hole, separating the coronoid fossa and
olecranon fossa on trochlea humerus (18). Many hypot-
heses were suggested about STF. Some studies suggest
SFT as an indicator for evolution (19,32); some indicated
that it is detected more in primates when compared with
human (17,18); however, Kaur (21) reported that SFT ca-
uses an excessive mechanic effect through hyperexten-
sion movements whereas there are studies on different
incidence level of SFT on different races, and more exis-
tence on the left. The prevalence of SFT was detected by
13.7% (63) in our study. Furthermore, the incidence in
studies conducted on Turkish population varies between
7.9% and 20.37% (Table 4). Previous studies detected sig-
nificantly higher levels on semi-transparency characteris-
tics than our study. The septal (translucent) aperture was
found larger than our studies. Similar to other races, the
septal aperture was detected on the left with a higher
prevalence in our study (Table 4).

Supracondylar fractures consist of 75% of all paediatricin-
juries. Majority of these fractures locate on posterior side
of the distal part (95%). Therefore, recognition of inci-
dence of SFT is very important for surgical procedures to
be performed on that region. Because, different procedu-
res may be needed for nailing during supracondylar treat-
ment Akpinar et al. (13), The existence of STF should be
checked radiologically on the area before the procedure
in order to plan the surgery. The nailing procedure of
intramedullary humerus may cause a secondary supra-
condylar fracture when SFT exists. Antegrade medullary
medullary nailing technique may be preferred rather than
retrograde technique in the presence of SFT.

SFT form was classified in single Ozturk (22) ; two Joshi
and Wabale (23) , Nagshi et al. (24), Kumarasamy et al.
(25) three Shivaleela et al. (3); Singhal and Rao (32) ;Arun-
kumar et al. (26) and Nayak et al., (27) four Bahsi (28),
Kumar et al. (29), Erdogmus et al. (30) ; Veerappan et al.
(31). We classified in 4 groups including round, oval, ro-
ugh and kidney-shaped. The most common STF type de-
tected in previous studies was rough (38.1%) followed by
oval type (30.2%). The shape was round on the right side
and rough on the left side. Detection of the STF type
would prevent inaccurate interpretation by the radiolo-
gist, and help the surgeon to select the nail to be used in
the surgical procedure on distal side of humerus (Table 4).
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Supratrochlear Foramen and Supracondylar Process

Table 4.Incidence of supratrochlear foramen and comparison with the literature

Total Right Left

Translucent Opaque Foramen Translucent Opaque Foramen Translucent Opaque Foramen
Researchers Total n % n % n % Total n % n % n % Total n % n % n %
Oztiirk et al. (22) 114 9 7.9 54 4 7.41 60 5 8.33
Singhal and Rao (32) 150 99 66 9 6 42 28 78 51 6538 5 6.41 22 2821 72 48 66.67 4 556 20 27.78
Nayak et al. (27) 384 143 37.24 89 23.18 132 3438 164 54 3293 37 22.56 73 4451 220 89 40.45 52 23.64 59 26.82
Kumarasamy et al.(25) 214 64 2991 83 38.79 67 3131 131 41 30.3 42 32.06 48 36.64 83 23 27.71 41 49.4 19 22.89
Krishnamurthy et al. (20) 180 92 66.6 42 23 84 37 40.2 18 96 55 60.1 28
Bhanu and Sankar (39) 121 69 82.14 33 27 8182 6 18.18 13 26.53 51 42 8235 9 17.65 24 33.33
Diwan et al. (40) 1776 1155 65.03 193 10.87 428 241 905 658 727 64 7.07 183 2022 871 497 57.06 129 1481 245 28.13
Erdogmus et al. (30) 166 34 20.5 114 68.7 18 10.8 85 17 20 62 72.9 6 7.1 81 17 21 52 64.2 12 14.8
Arunkumar et al. (26) 355 182 51.27 97 2732 76 2141 188 106 5638 45 2394 37 1968 167 76 4551 52 3114 39 2335
Shivaleela et al. [3] 142 68 47.89 36 25.36 72 36 50 20 27.78 16 2222 70 32 4571 16 2286 22 31.43
Mathew et al. (38) 244 139 56.97 45 1844 60 2459 144 70 614 25 2193 41 359 130 69 53.08 20 1538 19 14.62
Bashi (28) 108 57 52.78 29 26.86 22 20.37 56 30 53.57 15 26.79 11 19.64 52 27 51.92 14 2692 11 21.15
Present study 460 12 2.6 358 837 63 137 223 7 3.1 192 86.1 24 108 237 5 2.1 193 814 39 165

(n: Number of individuals, %: Incidence rate)

Table 5. Evaluation of the distance

literature (mm)

of the supratrochlear foramen from the

epicondyles and comparison with the

Right Left

Study n Population ™ VD ™ VD
Oztiirk et al. (22) 114 Turkish 6.51+1.97 4.07+0.99 6.86% 2.07 4.95+1.60
Nayak et al. (27) 384 India 5.99+1.47 3.81+0.97 6.55+2.47 4.85+1.64
Kumarasamy et al. (25) 214 India 6.50+2.26 4.48+1.86 5.82+2.07 3.98+1.68
Krishnamurthy et al. (20) 180 South Indians 5.26+2.47 4+1.52 6.5+2.59 4.70+1.69
Bhanu and Sankar (39) 121 India 6.68+0.8 5.75¢1.5 6.92+2.0 4.86+1.2
Veerappan et al. (31) 74 India 8.30£1.07 4.09+1.13 7.53+1.28 5.35+1.60
Erdogmus et al. (30) 166 Turkish 5.63+0.97 4.12+0.98 6.01+1.86 4.04+0.9
Kumar et al. (29) 270 India 5.76+2.22 4.64+2.45 6.36+2.88 4.76+2.64
Nagshi et al. (24) 80 5.3%¥2.37 3.9+1.32 6.6+2.53 4.6+1.63
Joshi et al. (23) 170 India 5.5+2.89 3.75+1.48 6.48+2.47 4.68+1.43
Mathew et (38) 244 5.12 3.48 4.9 3.27
Bahsi (28) 108 Turkish 6.55+2.84 4.81+1.38 5.64+1.96 4.82+1.33
Present study 460 Turkish 4.73+2.81 3.45+1.72 4.41+2.49 3.57+1.71

(n: Number of individuals. TD: Transverse diameter; VD: Vertical diameter)

Table6. The percentage of the septum and comparison with the according to the researchers (mm)

STF-Medial epicondyle

STF-Lateral epicondyle

STF-trohlea humeri

Study n Population Right Left Right Left Right Left
Kumarasamy et al. (25) 214 India 24.4+2.89 24.5+2.50

Erdogmus et al. (30) 88 Turkish 24.70+1.95 23.93+2.65 26.65+0.68 26.92+1.28

Joshi et al. (23) 170 India 24.7+3.3 25.2%3.2 24.7¥1.9 25.7%2.7 24.7¥1.9 25.7%2.7
Mathew et al (38) 244 24.91+2.93 24.39+3.15 27.2+2.95 26.92+2.46

Bahsi (28) 108 Turkish 25+3.07 24.73+3.04 26.19+2.64 26.91+1.97

Present study 460 Turkish 25.01+3.91 23.94+4.67 27.58+2.66 27.1+2.44 4.34+1.34 4.32+1.19

(n:Number of individuals, STF: Supratrochlear foramen)
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Due to higher incidence for the STF in Turkish population,
the distance between the STF and transverse, vertical,
medial and lateral epicondyle, namely trochlea humeri is
important (Table 5-6). Measurements taken in our study
is slightly smaller than the values obtained by Bahsi (28)
on Turkish population. Erdogmus et al. (30) detected hig-
her values. The cause may depend on regional difference.
It was found higher than other studies; the possible cause
may be different racial characteristics.

The distance between STF and medial epicondyle was
shorter than lateral epicondyle (Table 2). This may be
used as an important data in order to determine the nail
for surgical procedures of distal humerus fractures. It was
stated that the best point for nail placement seemed an-
teromedial point (14).

Anatomic and radiological appearance and incidence of
SCP and SFT are quite useful for orthopaedic surgeons
and radiologists. Because skeletal data are very important
for anthropologists in race estimation, for anatomists in
definition of anatomical variations, for radiologists in in-
terpretation of radiological images to detect normal
structure and cause of disease, and variational status, and
for surgeons in diagnosis and treatment with general re-
sults (32). X-ray images are used to detect bone cysts,
tumours and other lytic lesions in daily clinical practice.
Presence of a septum on STF areas may be confused with
osteolytic or cystic lesions, and result with false positive
diagnosis. Therefore, TSF information may prevent inac-
curate interpretation of X-ray images by radiologists.
This study was carried out on 460 dried humeri in Central
Anatolia population. Incidence of SCP and STF was detec-
ted 2.4% and 13.7%, respectively in this study. Further-
more, the prevalence of combined existence of the SCP
and STF was found 0.7%.

Rather than evaluation of SCP and SFT as a normal anato-
mical variant, it causes misdiagnosis as a pathological
bone condition. SCP usually does not present a clinical
finding; however, it may be identified as a mass and be-
come symptomatic and turn into a clinical symptom with
compression of the artery, nerve or muscle in the area.
This study was focused on the morphometric and morp-
hological evaluation of SCP and SFT as two variants that
may be detected on the distal end of humerus. Although
majority of the studies evaluated the SCP and SFT indivi-
dually, combined evaluation of SCP and SFT in our study
would contribute to the literature. Previous studies fo-
und that both SCP and SFT prevalence may present racial
differences. Important data on Turkish population of
Central Anatolia was presented in our study. Further-
more, both SCP and STF are located on the left humerus.
The incidences of SCP and SFT were found 2.4% and
13.7%, respectively, commonly on the left humerus. In
addition, the incidence of both SCP and STF in our study
was 0.7% and commonly observed on the right humerus.
Shapes of SFT were found rough, oval, round and kidney-
shaped, respectively.

Supratrochlear Foramen and Supracondylar Process

Conclusion

This study may reveal the difference between genders or
the change according to right- or left-hand use by working
on more individuals using radiological images. Recogni-
tion of morphometric measurements of STF and SCP
would be effective on successful orthopaedic surgeries.
We believe that information of SCP and STF should be
useful for anthropologists, orthopaedic surgeons as well
as radiologists in order to detect the variations to prevent
misdiagnosis as an osteolytic or cystic lesion. Further-
more, we believe that considering these variations by
looking at this variation in the previously taken radiologi-
cal images of the people may help identification of that
person in any forensic case.
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Abstract

Background: We aimed to present the emergency General Surgery patient profile and results of
our hospital.

Materials and Methods: This retrospective study was conducted in Diyarbakir Gazi Yasargil Tra-
ining and Research Hospital Clinic between 1 January 2016 and 31 December 2019. Patients who
were admitted to the emergency department and underwent emergency operations at the Ge-
neral Surgery clinic were included in the study. Gender, age, anamnesis, laboratory tests, radio-
logical findings, preoperative diagnoses, surgery notes, and postoperative results of the patients
were recorded.

Results: A total number of 2820 cases including 1201 (42.6%) female, and 1619 (57.4%) male
patients were enrolled in the study. The mean age of the patients was 37.32 years (min: 14, max:
94). The most common age range was between the ages of 21-30 years.

Most of the emergency surgeries were performed due to nontraumatic indications in 2645
(93.8%) , and 1790 of them (67.67%) were cases of appendicitis. Other indications of nontrau-
matic emergency surgeries were abscess, incarcerated hernia, ileus, and perforation. 175 (6.2%)
patients who came to our general surgery emergency department were operated on due to tra-
uma. The most common causes of trauma in these patients were sharp force and stab injuries in
43.4% and gunshot wounds in 39.4% of the cases.

Conclusions: The frequency and distribution of emergency cases vary according to the locations
of the hospitals. Epidemiological studies and increasing data on emergency surgery enable the
determination of the emergency surgery profile of the regions and the preparation of the hospi-
tal staff for the patients who will seek medical help.

Key Words: Acute abdomen, Traumatic acute abdomen, Nontraumatic acute abdomen

0z.

Amag: Hastanemizin acil Genel Cerrahi hasta profilini ve sonuglarini sunmayi amagladik.
Materyal ve Metod: Bu retrospektif ¢alisma 1 Ocak 2016 — 31 Aralik 2019 tarihleri arasinda Di-
yarbakir Gazi Yasargil Egitim ve Arastirma Hastanesi Genel Cerrahi kliniginde gergeklestirildi. Acil
servise basvuran ve Genel Cerrahi klinigince acil operasyona alinan hastalar ¢alismaya dahil
edildi. Hastalarin cinsiyet, yas, anamnez, laboratuar tetkikleri, radyolojik bulgulari, preoperatif
tanilari, ameliyat notlari ve postopertatif sonuglari kaydedildi.

Bulgular: Bu ¢alismaya alinan toplam hasta sayisi 2820 idi. Bunlarin 1201’i (%42,6) kadin, 1619’u
(%57,4) erkek idi. Hastalarin ortalama yasi 37,32 yil ( min:14, max:94 ) idi. En sik karsilasilan yas
araligl 21-30 yas araligi idi. Acil operasyonlarin ¢ogunu 2645 (%93,8) hasta ile nontravmatik ne-
denler olusturuyordu. Bunlarin 1790 1 (%67,67) appendisit idi. Diger nontravmatik acil operas-
yon nedenleri; apse, inkarsere herni, ileus ve perforasyon idi. Genel cerrahi acilimize gelen 175
(%6,2) hasta travma nedeniyle opere edildi. Hastalarda travmanin en yaygin nedenleri %43,4 ile
kesici ve delici alet yaralanmasi (KDAY) ve %39,4 ile atesli silah yaralanmalari (ASY) idi.

Sonug¢ Hastanelerin bulundugu boélgeye gore acil olgularin siklik ve dagihmi degismektedir. Acil
cerrahiile ilgili epidemiyolojik galismalar ve verilerin artmasi boélgelerin acil cerrahi profilinin be-
lirlenmesine ve hastane galisanlarinin gelebilecek hastalara hazirlikli olmasina imkan saglar.

Anahtar kelimeler: Akut karin, Travmatik akut karinlar, Nontravmatik akut karinlar
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Introduction

Patients who apply to the emergency department due to
sudden onset of abdominal pain are usually consulted to the
department of general surgery with the indication of non-
traumatic abdominal pain (1). Only 15-16% of the cases con-
sulted to general surgery are caused by trauma (2). Nontrau-
matic acute abdomen is defined as the pain unrelated to
traumatic incidents that suddenly affects intra-abdominal
organs and can be serious enough to be life-threatening (3).
The most common cause of nontraumatic acute abdominal
pain is nonspecific abdominal pain, followed by acute ap-
pendicitis (4). Traumatic acute abdomen is due to blunt or
penetrating abdominal trauma. If traffic accidents are con-
sidered as blunt trauma, blunt abdominal traumas are ob-
served more frequently than penetrating traumas (5). The
basis of emergency surgical intervention is to make a quick
decision and to perform the appropriate intervention in a
timely manner. Although it is possible to diagnose diseases
that cause acute abdomen in many cases, based on the pa-
tient's anamnesis, physical examination, site of injury, and
laboratory findings, still radiological imaging methods have
great diagnostic importance in choosing appropriate surgi-
cal or medical treatment methods. When radiological meth-
ods are combined with clinics in cases of acute abdominal
pain, the rate of correct diagnosis increases significantly (6).
However, emergency interventions often coincide with the
hours of duty when all units of the hospital provide the low-
est level of service, and auxiliary methods can be used in a
limited way in diagnosis and treatment. In our study, we fo-
cused on what can be done to increase the quality of the
service to be applied to these patients.

Materials and Methods

In this retrospective descriptive study, patients who under-
went emergency surgery in General Surgery Clinics of Diyar-
bakir Gazi YasargilTraining and Research Hospital Hospital
between 1 January 2016 and 31 December 2019 were ret-
rospectively analyzed. The article passed the ethics commit-
tee with the number ‘Diyarbakir Gazi Yasargil Training and
Research Hospital ethic committie: 03.09.2021/575 . Demo-
graphic characteristics, surgical diagnoses, incidence, mor-
bidity and mortality rates of them were evaluated.

Statistical analysis

Descriptive statistics of the continuous variables were pre-
sented as mean (+ SD), while categorical variables as num-
bers, and percentages. Chi-square test was performed to de-
termine the relationship between categorical variables. The
level of statistical significance was set at p= 5% and SPSS
(ver: 13) statistical program was used for all statistical anal-
yses.

Results
A total number of 2820 cases including 1201 (42.6%) fe-
male, and 1619 (57.4%) male patients were enrolled in the
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study. The mean age of the patients was 37.32 years
(min:14-max:94), and the most common age range was 21-
30 years (Figure 1).

14-20 | 21-30 | 31-40 | 41-50 | 51-60 | 61-70 | 71-80 | 81-90 |91-100
years | years | years | years | years | years | years | years | years
[mnumberofpatients | 464 | 513 | 574 | 334 | 248 | 198 | 123 | =3 s |

Figure 1. Distribution of the number of patients by age grups.

The number of patients increased in the spring and reached
its highest level in the summer. Our 2645 (93.8%) patients
were operated for nontraumatic, and 175 (6.2%) of them for
traumatic indications.

The most common nontraumatic indication for emergency
surgeries was appendicitis with a rate of 67.67 percent (Fig-
ure 2). In our study, a total of 1790 cases including 992
(55.4%) male, 798 (44.6%) female patients, and six pregnant
women were operated for appendicitis. Ectopic pregnancy
was detected in two patients.

Most (n:1334;74.5% ) of the patients were in the age range
of 15-39, and 19.2% (345) of them in 40-60 years of age,
while 6.3% (n:111) of them were older than 60 years.
Respective number of patients were operated in the year
2016 (n: 467;26.2%), 2017 (n:489; 27.3%), 2018 (n:471;
26.3%) , and 2019 (n:363; 20.2%).
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Figure 2. Etiologies of non-traumatic operation in the general sur-
gery.

Perianal abscess was the most common surgical indication
in 84 (3.17%) of 171 (6.46%) patients operated for abscess.
31 (1.17%) patients underwent emergency operation due to
Fournier's gangrene.

Inguinal hernia was the most common surgical indication in
patients who underwent emergency surgery for incarcera-
tion (n:137; 5.17%), followed by incarcerated umbilical
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hernia (n:33; 1.25%).

118 (4.5%) patients were operated for ileus. Ten (0.37%) pa-
tients were reoperated for anastomotic leakage.

Peptic ulcer perforation was the most common surgical in-
dication in patients who underwent emergency surgery for
perforation caused by nontraumatic causes (n:106; 4%).
One patient had bladder perforation in addition to peptic ul-
cer perforation. One patient who was operated for gastric
perforation died due to active pulmonary tuberculosis.
Surgery was performed in our general surgery emergency
department, mostly because of acute cholecystitis, which is
one of the diseases related to the gallbladder and common
bile ducts. Emergency laparoscopic cholecystectomy was
performed in 68 (2.57%) patients due to acute cholecystitis.
After ERCP, tube choledochostomy was performed in one
patient due to injury of the common bile ducts. Conven-
tional cholecystectomy was performed in four patients due
to acute biliary pancreatitis.

Seven patients underwent emergency operation due to gas-
trointestinal system (GIS) bleeding. One patient died due to
bleeding following cholecystectomy. Five patients were
taken to emergency operation for acute thrombosed hem-
orrhoids and five patients for liver cyst perforation.

175 (6.2%) cases including 155 (88.6%) male, and 20 (11.4%)
female patients with an M/F ratio of 7.5 who came to our
general surgery emergency clinics were operated due to
trauma. The mean ages of male, and female patients were
29.94 + 12.3, and 32.2 + 16.1, years respectively. The most
common causes of trauma in patients were stab (43.4%) and
then gunshot injuries (39.4%) (Figure 3).

Figure 3. Distrubition of traumatic emergency operation etiologies.

The age group most affected by trauma in this study was 15-
30 years old (57.4%), followed by 30-45 years old (25.8%).
Most commonly right upper quadrant of the abdomen was
exposed to trauma (Figure 4).

Computed tomographic (CT) scan of the abdomen was per-
formed in 107 patients. Pathological images secondary to
trauma were observed in 85 (79.4%) cases. Emergency ultra-
sonography (USG) was performed in 29 patients. Thirteen
(44.8%) USGs demonstrated various pathologies. Hypoten-
sive patients and those in shock (total n:22) were operated
directly without performing imaging studies.

In our study, the most frequently injured hollow organ was
the small intestine (26.8%), while the liver (24.0%) was the
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most frequently injured solid organ (Tablel).

Middle upper guadrant
Widdle quadrant nlo

ni2l ]
Right upper quadrant n;41 m

Right rmiddle quadrant n:14 —

Right lower quadrant ni12 \L\ | & Left | ower quadrant n:29

Widdle lower
quadrant n:2

¢ Leftupper quadrant ni32

Left middle quadrant n;10

rultiple quadrant
n:3

Figure 4. Number of entrance wounds in the abdominal quadrant
that were caused by gunshot and stabbing.

Among 175 patients who underwent laparotomy, only 126
of them actually required surgery, while 27 patients with or-
gan damage did not require treatment (nontherapeutic lap-
arotomy), and in 22 trauma patients laparotomy did not re-
veal any pathology (negative laparotomy) (Table 1). Accord-
ing to these results, a total of 49 (28%) patients underwent
unnecessary, nontherapeutic and negative laparotomies.
When the interventions performed in 27 patients who un-
derwent nontherapeutic laparotomies were examined; alt-
hough there was an incision in the liver in 12 patients, no
further intervention was made.

Hemostasis was performed in 12 patients, and bleeding
from the omentum stopped. Repair of small intestinal se-
rosa was performed in three, and gastric and colonic serosa
repair in one patient. Defect in the mesentery was repaired
in three patients who had injuries in the non-bleeding small
intestine or colonic mesentery. Retroperitional bleeding was
controlled in two patients.

The most common surgical interventions in our study were
repair of traumatic small bowel perforation (26.8%) fol-
lowed by primary repair of the liver (24.0%). 69 patients
(39.4%) were hospitalized and operated due to gunshot
wounds. Gunshot injuries had critically significant conse-
qguences. Usually, the patients injured in the Syrian war were
transferred to our hospital, and intra-abdominal injury re-
sulting from gunshot wounds required more than one surgi-
cal procedure (Table 2).

Renal injury was present in 15 patients. Nephrectomy was
performed in six of them. Primary repair of the renal injury
was performed in the remaining nine patients. Bladder in-
jury was present in five (2.8%) patients who underwent pri-
mary repair (Table 2).

Postoperative wound infection developed in 24 (13.7%) pa-
tients. Four of them (2.2%) were reoperated for postopera-
tive ileus. Abscess drainage was performed by interven-
tional radiology because of the development of intra-ab-
dominal abscess in one (0.5%) patient. Pneumothorax devel-
oping after chest injury (8.5%) was the most common extra-
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abdominal injury detected in our study (Table 1).

Our four patients died. Our mortality rate was 2.2%. The pa-
tients who had gunshot wounds died due to aortic injury
(n:2), major liver injury (n:1), and one patient exited due to
portal vein injury after a traffic accident.

Table 1. Distribution of the surgical indications.

. . Operations performed for non-traumatic
Trauma-induced surgeries . .
etiologies
Surglc'al indica- n/% Surgical indications n/%
tions
Stab wound injury 76/43.4% Appendicitis 1790/67.67%
Gunshot injury 69/39.4% Abscess 171/6.46%
Blunt abdominal 2/1.1% Incarcerated hernia 137/5.17%
trauma
In-vehicle  traffic 16/9.1% lleus 121/4.57%
accident
Other types of traf- 9/5.1% Perforation 110/4.16%
fic accidents
Falling from a 3/1.7% Diseases of gallbladder, 68/2.57%
height and common biliary tracts
Fournier gangrene 31/1.17%
Bleeding 18/0.68%
Mesenteric ischemia 15/0.56%
Volvolus 7/0.26%
Acute trombosed hemor- 5/0.19%
rhoids
Tube jejunostomy for gas- 1/0.037%
tric tumor
Relaparotomies 24/0.9%
Invagination 4/0.15%
Ruptured liver hydatid 5/0.19%
cyst
Meckel diverticulitis 1/0.037%
Rupture of an ovarian cyst 2/0.075%
Omental torsion 2/0.075%
Negative laparotomy 133/5.02%
TOTAL 175/100% TOTAL 2645/100%

Tablo 2. Affected organs and operations performed with the
indications of stab and gunshot injuries

Organ Surgery Patients %)
(n)
Stomach 19 10,8
Primary Repair 16
Resection/ Anastomosis 3
Small Intestine 47 26.8
Primary Repair 18
Resection/Anastomosis 29
Colon 37 21.1
Primary Repair 8
Resection/ Anastomosis 29
Liver 42 24.0
Primary Repair 23
Segmental Resection 1
Spleen 20 11.4
Splenectomy 13
Primary Repair 2
Pancreas 4 2.2
Primary Repair 2
Pancreatectomy 2
Diaphragm Primary Repair 16 9.1
Vessel Vascular Repair 11 6.2
Kidney 15 8.5
Primary Repair 9
Nephrectomy 6
Chest Pneumothorax 15 8.5
Bone Bone Fracture 14 8.0
Bladder Primary Repair 5 2.8
Ureter Ureter stenting 1 0.5
Testis Testicular Injury 1 0.5
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Discussion

Emergency cases usually constitute the group of patients
who have surgery at night and on weekends outside of
working hours. Abdominal pain constitutes 5-10% of the
reasons for applying to emergency outpatient clinics (7).
General surgeons are involved in the follow-up and treat-
ment of emergency patients, and play a key role in the pro-
cess extending from the diagnosis and treatment of the dis-
ease to delivering the patient to the operating room and in-
tensive care unit. In addition to situations that require emer-
gency surgery, patients may also have injuries that can be
intervened at any time. In these cases, general surgeons
should be able to determine the balance between impe-
mentation of diagnostic tests and early surgical interven-
tion, while prioritizing or postponing the operation to be
performed when the patient is stable.

The main aim in acute abdominal pain due to traumatic or
nontraumatic causes is to make the correct diagnosis and
establish the appropriate treatment within a short time.
Thus, it is possible to reduce morbidity, mortality, hospital
stay and medical expenses. In the evaluation of patients
with a prediagnosis of acute abdomen, some laboratory
tests, radiological imaging and laparoscopic evaluation
methods are being used in case of need (5). Mostly male pa-
tients had acute abdomen and in consistent with literature
findings, they were in the age range of 21-30 years (1).

The causes of acute abdominal pain are both medical and
surgical (8). Tarik et al. reported acute appendicitis, acute
pancreatitis and duodenal ulcer as the most common causes
of acute abdomen in Pakistan (9). In a study conducted in
Ghana, acute appendicitis was reported as the leading clin-
ical condition requiring emergency surgery, followed by ty-
phoid fever with ileal perforation (10). In another retrospec-
tive study conducted on 450 patients who presented to the
emergency department with acute abdominal pain at the
University of Rome Surgery Institute, appendicitis was the
most common indication for surgery (11). In our study, most
common indications for surgery were appendicitis (67.67%)
followed by incarcerated hernia and GIS perforation.

Acute appendicitis is the most common surgical emergency
(12). In this study, appendectomies were performed in 68%
of the patients who underwent emergency surgeries. Ap-
pendicitis is most common between the ages of 10-30 (19).
In our study, the mean age of the patients with appendicitis
was 32.56 +9.7 years. While appendicitis is seen equally in
boys and girls in childhood, its incidence increases in boys in
adulthood. It has been reported that the male-female ratio
is 3:2 in this period (13). In our study male, and female cases
consisted of 55.4% , and 44.6% of the study population, re-
spectively.

Trauma continues to be a major public health problem
worldwide. It can affect all age groups and is associated with
high morbidity and mortality rates in every country. In the
studies conducted by Mukhopadhyay M et al. (16,17), the
most frequently affected age group was in the age range of
31-40 years. In our study, mostly people in the age bracket
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of 15-30 years (57.4%), followed by 30-45 year- old (25.8%)
individuals were affected. Similar observations have been
reported in various studies (14-17). This age range is an eco-
nomically productive age group, and the trauma exposed by
these patients causes economic loss to both their families
and the nation.

In this study, male/female ratio in traumatic abdominal in-
juries was 7.5/1. This result was consistent with other re-
ported studies (18-21). The male dominance seen in this
study is mostly due to the fact that men are income-gener-
ating members of the family and are mostly exposed to out-
door activities, while women mostly stay at home. In addi-
tion, men are more involved in the acts of violence in our
region.

The liver was the most common solid organ injured in cases
with blunt abdominal trauma (5.8%), followed by spleen
(5%). These results are consistent with the studies of S. Go-
palswamy (25), Ayman-El-Menyar et al. performed in 2014
(26), but contradict with the results of various national and
international studies (14,19,20,22,23). In our study, the
most frequently injured hollow organ in penetrating ab-
dominal trauma was the small intestine. These findings are
consistent with the results of various national and interna-
tional studies (20,24).

In the study conducted by Ahmet Kocakusak et al. in Van,
the rates of nontherapeutic , and negative laparotomies
were 29% and 28%, respectively (27). Our rates of nonther-
apeutic, and negative laparotomies were 11.2% and 9.2%,
respectively. We think that the reason why our results are
relatively lower is related to the increase in the number of
advanced imaging techniques we are using.

Our mortality rate was 2.2% similar to that reported by
Idriss, A.M et al. (28), but lower than those indicated in many
studies (29,30). In this study, the majority of the patients
were young people aged 15-30 years with low comorbidity
(57.4%). Elderly patients (>60 years) with high comorbidity
account for only 7.2% of the cases. Multiple organ injuries
had occurred due to the destructive feature of the intra-ab-
dominal shrapnel fragments. Hemorrhagic shock as a result
of major vascular injury was responsible for all fatal injuries.

Conclusion

The frequency and distribution of emergency cases vary ac-
cording to the region where the hospitals are located. Epi-
demiological studies and the increase in data on emergency
surgical operations allow the determination of the emer-
gency surgical profile of the regions and the preparation of
general surgeons for possible surgical cases. Identifying
emergency cases also plays an important role in the organi-
zation of emergency departments and operating rooms of
the hospitals.

Study limitations
The most important factors limiting our study are the retro-
spective nature of our study.
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Background: The aim of this study is to investigate the reasons for ordering a forensic report, sociodemographic
characteristics and comorbid mental disorders in children and adolescents who were brought to court for any reason
and referred to a child and adolescent psychiatric outpatient clinic by the judicial authority in Sanliurfa province.
Materials and Methods: In this study, we retrospectively reviewed the files of 64 cases referred to a child and ado-
lescent psychiatric outpatient clinic for forensic psychiatric evaluation between December 2018 and December 2020.
For children referred by judicial authorities, we reviewed sociodemographic characteristics, the event underlying the
referral, the scope of questions asked by judicial authorities, smoking or alcohol and drug abuse, intelligence level,
comorbid mental disorders, and parent sociodemographic characteristics. We used the chi-square test to compare
sociodemographic characteristics and comorbid psychiatric diagnoses and the Mann Whitney U test to compare nu-
meric variables.

Results: It was found that 46.9% of children were referred for juvenile delinquency, 12.5% for abuse, and 25.0% for
early marriage. Of the juvenile offenders, 90% were boys with a mean age of 15 years, while 62.5% of the victims
were girls with a mean age of 13.5 years. The results show that 63.3% of juvenile offenders and 62.5% of victims did
not attend school. The frequency of psychiatric diagnoses was 53.3% for juvenile offenders and 50% for victims. All
children for whom early marriage was requested were girls with an average age of 16 years. The results show that
43.8% of the cases were pregnant at presentation and 93.8% had not received schooling appropriate to their age.
Conclusions: It was found that more than half of the juvenile delinquents and victims in this study did not attend
school. It was also found that male gender predominated among juvenile delinquents. There is a need for further
studies to identify the at-risk groups.

Key Words: Forensic psychiatry, child psychiatry, delinquency, early marriage.
oz.

Amag: Bu ¢alismada Sanlurfa ilinde herhangi bir nedenden dolayi adli mercilere intikal etmis ve adli makamlar tarafin-
dan adli rapor istemiyle bir gocuk ve ergen psikiyatri poliklinigine yonlendirilen gocuk ve ergenlerin adli rapor istem
nedenleri, sosyodemografik 6zellikleri ve eslik eden ruhsal bozukluklarin arastirilmasi amaglanmistir.

Materyal ve Metod: Bu ¢alismada, Aralik 2018-Aralik 2020 tarihleri arasinda bir gocuk psikiyatri poliklinigine adli
psikiyatrik degerlendirme amaciyla yonlendirilen 64 olgunun dosyasi geriye dénuk incelenmistir. Adli raporlara konu
olan gocuk ve ergenlerin sosyodemografik 6zellikleri, hangi olay nedeniyle gonderildikleri, adli mercilerce yanit
istenen sorunun igerigi, sigara-alkol-madde kullanim bilgileri, zeka duzeyleri, eslik eden ruhsal bozukluklari, anne-
babalarinin sosyodemografik 6zellikleri gibi konular gozden gegirilmistir. Sosyo-demografik 6zellikler ve eslik eden
psikiyatrik tanilari karsilastirmak igin Ki-kare testi, sayisal degiskenleri karsilastirmak icin Mann Whitney U testi
kullanildi.

Bulgular: Calismamiza dahil edilen olgularin %46,9’unun suga siriiklenen gocuk, %12,5’inin istismara ugrama ve
%25’inin erken evlenme nedeniyle yonlendirildigi belirlendi. Suga suriiklenen gocuklarin %901 erkek olup, yaslarinin
medyan degeri 15 iken, magdur ¢ocuklarin %62,5’i kiz cinsiyet ve yaslarinin medyan degeri 13,5 idi. Suga siriklenen
¢ocuklarin %63,3’tnlin, magdur g¢ocuklarin ise %62,5’inin okula devam etmedigi belirlenmistir. Suga suriklenen
¢ocuklarda psikopatoloji %53,3 oraninda, magdur ¢ocuklarda %50 oraninda bulunmustur. Erken evlenme istegi ile
basvuran olgularin tamaminin cinsiyeti kiz ve yaglarinin medyan degeri 16 idi. Basvuran olgularin %43,8’inin basvuru
aninda gebe oldugu ve olgularin %93,8’inin yasina uygun egitim almadigi bulunmustur.

Sonug: Bu ¢alismada suga suriklenen gocuklarin ve magdurlarin yarisindan fazlasinin okula devam etmedigi tespit
edilmistir. Ayrica suca slrtiklenen ¢ocuklar arasinda erkek cinsiyet baskinliginin gézlendigi saptanmistir. Risk altindaki
gruplarin belirlenmesi igin ileri galismalara ihtiyag vardir.

Anahtar kelimeler: Adli psikiyatri, gocuk psikiyatrisi, sug, erken evlilik
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Introduction

In the practice of the Criminal Code, a child is defined as
a person who is 18 years old or younger. Under the Child
Protection Act (CPA), a child is defined as "a person who
is 18 years of age or younger, even if heor she matures at
an earlier age" (1). Within this definition, a child in need
of protection is defined as a child who is at risk of physical,
cognitive, ethical, social, and emotional development, is
neglected or abused, or is being driven into delinquency
(2). According to TurkStat data, the number of children
presented to judicial authorities has increased signifi-
cantly over time (3). The number of incidents in which
children were presented to or referred to law enforce-
ment authorities was 511,247 in 2019 (a 5.8% increase
compared to 2018). In these events, children were pre-
sented as victims in 46.1% and as offenders (driven to
commit a crime) in 32.9%. It was reported that 50.1% of
children were 15-17 years old, while 25.2% were 12-14
years old and 24.7% were <11 years old (3). In a national
survey from the United States, the prevalence of delin-
guency among teenagers was reported to be 18.4% (4).
Based on 2019 data from Turkey, 168,250 incidents in-
volving children reported to or referred to law enforce-
ment were attributed to delinquency. The data show that
imputed crimes included assault in 31.7%, robbery in
25.6%, violation of the passport law in 8.1%, smuggling of
migrants in 6.9%, and consumption, delivery, or purchase
of narcotics or stimulants in 4.6% (3).

Many studies on the development of criminal behavior
classify risk factors. Risk factors include a low 1Q and his-
tory of substance abuse, parental domestic violence and
delinquency, peer bullying and criminal peers, low aca-
demic achievement, and truancy (5). In addition, factors
such as internal migration, inadequate education, rapid
population growth, high unemployment rate, single
parenthood and low parental education, low-income
community with high crime rate, and low school comple-
tion rate are among the risk situations for negative out-
comes that children and adolescents may experience (6).
In previous studies from Turkey, it was found that the ma-
jority of juvenile offenders were boys aged 14-16 years
(7-10). In addition, several studies have found that the
prevalence of mental disorders among juvenile offenders
is high (11). When the mental disorders in juvenile offend-
ers are examined in studies both abroad and in our coun-
try, itis reported that the most common mental disorders
are attention deficit hyperactivity disorder (ADHD), con-
duct disorder (CD), and substance use disorders (11,12).
Unfortunately, there are multiple risk factors in more
than one area of adolescents' lives that are involved in
criminal behaviors. The prevalence of criminal behaviors
increases with the number of risk factors. Studies have
confirmed a dose-response relationship between the
number of risk factors and criminal behavior (5,13). On
the other hand, some authors suggest that the presence
of a risk does not necessarily indicate criminal behavior
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but increases the likelihood of negative consequences
such as later criminal behavior and that an adolescent
with multiple risk factors may not engage in criminal or
violent acts (5).

In forensic assessment, physical and sexual abuse is an-
other issue encountered. The World Health Organization
defines child maltreatment as any physical, emotional, or
sexual abuse by an adult or society that adversely affects
health and physical and psychosocial development (14).
Child maltreatment is an important issue in Turkey and
worldwide with increasing incidence. The studies from
Turkey report that the estimated prevalence for physical
maltreatment is 30-35% and for sexual maltreatment is
13% (15). However, it has been suggested that these
prevalence rates are underestimated (16).

Another forensic issue is the application for marriage. In
applications for early marriage, judicial authorities re-
quest an expert opinion from child psychiatrists to deter-
mine whether there is a mental disorder that precludes
marriage (17). Early marriage is illegal in most countries
and also violates a number of United Nations human
rights conventions. Yet, in the 55 developing countries for
which data are available, more than 30% of girls are mar-
ried before they are 18 years old (18). Economic difficul-
ties, traditional and religious beliefs based on false and
incomplete information, lack of education, domestic vio-
lence, social pressures, and property rights are cited as
causes of early marriage (17, 19, 20). Early marriage
brings many problems. It has been reported that the rate
of psychiatric diagnoses or use of psychiatric help is
higher among women who marry early than among
women who do not marry until adulthood (21).

The number of forensic cases involving children and ado-
lescents has increased. Although studies of vulnerable
children have received more attention in recent years, in-
formation on this area is limited. Knowing the general
characteristics and risk factors of children, taking into ac-
count their social, cultural and economic needs will ulti-
mately help prevent these behaviors and take the neces-
sary precautions. In this study, we will investigate the rea-
sons for ordering a forensic report, socio-demographic
characteristics and comorbid mental disorders in children
and adolescents who were referred to the court for any
reason and referred to a child and adolescent psychiatry
outpatient clinic by the judicial authority in Sanliurfa
province. This is a specific study because there is no such
study in Sanliurfa province so far. In addition, our results
are considered important for the identification of chil-
dren at risk, which will inform future studies and the de-
velopment of interventions.

Materials and Methods

In this study, we retrospectively reviewed the files of 64
cases referred to a child and adolescent psychiatric out-
patient clinic for forensic psychiatric evaluation between
December 2018 and December 2020. Children referred
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by judicial authorities were reviewed for sociodemo-
graphic characteristics, the event underlying the referral,
the scope of questions asked by judicial authorities,
smoking or alcohol and drug abuse, intelligence level,
comorbid mental disorders, and parent sociodemo-
graphic characteristics. The psychiatric diagnoses of the
included cases were made according to DSM-5 during a
clinical interview by a child and adolescent psychiatrist.
The psychometric tests (Porteus Maze Test and Kent-Egy
Intelligence Test) to assess intelligence level were per-
formed under the supervision of a psychologist. Based on
the clinician's opinion resulting from the psychometric
measurements and the clinical interview, the final mental
status of the cases was determined. The cognitive level of
the children who did not meet the intelligence tests was
determined by the opinion of a specialist in psychiatry,
taking into account the information obtained from the
family, the course of developmental stages, and the psy-
chiatric examination. According to their cognitive level,
patients with 1Q /DQ < 70 were classified as mentally re-
tarded. The cases that were temporarily reported, re-
ferred to another institution, and missing data were ex-
cluded (Figure 1). The study was approved by the Ethics
Committee of Harran University (Date: 05/07/2021/
Number: 13).

Records identified through
hospital database for

forensic cases (n=75)

Records excluded
v (=11)

Records screened based on Lack qf_dala f_o_r;
the including criteria of > -Cognitive ability level
study (n=64) -Comorbid psychiatric and
medical disorder
The cases given temporary
report
v
Study included
(n=64)

Figure 1. Record selection process

Statistical Analysis

Data were analyzed with SPSS version 23.0 (IBM SPSS Inc,
Armonk, NY, USA). Descriptive statistics are presented as
frequency, percent, median, minimum, and maximum.
Sociodemographic characteristics and comorbid psychiat-
ric diagnoses were compared using the chi-square test.
Numeric variables were compared using the Mann Whit-
ney U test. A two-tailed test was used to test whether the
mean was significantly equal to a given value. Thus, a p-
value < 0.05 was considered statistically significant. To en-
sure the size of the effect, Cohen's d was calculated and a
value of 0.87 was obtained, which can be accepted as a
large effect.

Forensic Psychiatry

Results

It was found that of the cases recorded, 46.9% were re-
ferred for juvenile delinquency (n=30), while 12.5% (n=8)
were referred for abuse, 25.0% (n=16) for early marriage,
10.94% (n=7) for causal derivation, and 4.69% (n=3) for
appointment to guardianship (Figure 2).

m juvenile delinquents

W Early marriage
Victims

m Causal inference

® Guardianship

Figure 2. Reasons for forensic report orders of forensic
cases admitted to the psychiatry outpatient clinic

It was found that 35 boys (54.7%) and 29 girls (45.3%) par-
ticipated in the study. It was found that 25% of the cases
were attending school at the time of presentation for fo-
rensic examination. 92.2% of the cases lived with their bi-
ological parents, while 7.8% lived either with a single par-
ent or with a caregiver, e.g., due to divorce or death. It
was found that 20.3% (n=13) of the cases were smokers,
while 7.8% (n=5) used alcohol and 6.3% (n=4) used an ad-
dictive substance. Cerebral palsy was present in 6.3%
(n=4) and epilepsy in 3.1% (n=2). The DSM-5 clinical inter-
view revealed that 42.2% of cases (n=27) had at least one
psychiatric disorder, including ADHD in 21.9%, CD in
14.1%, post-traumatic stress disorder (PTSD) in 4.69%,
and anxiety disorder and stuttering in 1.6% of cases (Fig-
ure 3).

g
5]
4

Attention
hype

Intellectual
disability

icit Conduct disorder Post-traumatic  Anxiety disorder

stress disorder

disorde

Figure 3. Diagnostic distribution of forensic cases admit-
ted to the psychiatry outpatient clinic

Based on the psychometric measurements and clinical in-
terview, it was found that 89.1% of the cases (n=57) had
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normal intelligence, while 10.94% (n=7) had intellectual
disability. When the cases were stratified by gender, it
was found that the rate of school firmness was lower in
girls than in boys (p=0.003), while there was no significant
difference in the use of tobacco, alcohol, and drugs
(p=0.351; p=1.000 and p=0.620, respectively). It was also
found that psychiatric disorders were more common in
boys (p=0.039) and ADHD rates were also higher in boys
(p=0.002).

Among juvenile offenders, the mean (min-max) age, num-
ber of siblings, and most recent grade level attended
were 15 (12-20), 7 (3-13), and 8 (4-10), respectively. It was
found that of the juvenile offenders, 90% (n=27) were
boys and 10% were girls. It was also found that 63.3%
(n=19) did not attend school, while 33.3% (n=10) smoked,
16.7% (n=5) consumed alcohol, and 13.3% (n=4) used
drugs. When assessed according to the DSM-5 manual,
53.3% of the cases were found to have a psychiatric dis-
order, with ADHD (40%) and CD (30%) being the most
common psychiatric diagnoses. In assessing alleged of-
fenses among juvenile offenders, burglary was reported
in 43.3% of cases, non-accidental assault in 26.7%, sexual
abuse in 16.7%, property damage in 6.7%, first-degree
murder in 3.3%, and forgery in 3.3%. For all juvenile of-
fenders (n=30), the judicial authorities asked for an opin-
ion on whether the subject was "capable of recognizing
the meaning and consequences of the acts with which he
is charged or of managing behavior related to his of-
fense."

Among the victims, the mean (min-max) age, number of
siblings, and last grade attended were 13.5 (5-17), 7 (3-
11), and 7 (0-8), respectively. It was found that of the vic-
tims, 37.5% (n=8) were boys, while 62.5% (n=5) were girls.
It was also noted that 62.5% (n=19) did not attend school,
while there was no case of alcohol or other drug use in
this group. When assessed according to the DSM-5 man-
ual, it was found that 50.0% of the cases had a psychiatric
disorder, with PTSD (37.5%) and mild mental retardation
(ID) (12.5%) being the most common psychiatric diagno-
ses. Of the cases, 37.5% were referred for sexual abuse
and 62.5% for physical abuse. The reasons for requesting
a forensic expert opinion were to assess whether the per-
son concerned was capable of recognizing the signifi-
cance and consequences of the crime committed against
him or her and of exhibiting appropriate behavior (in
12,5% (n=1)), whether mental health was disturbed in
25% (n=2), whether they are able to defend themselves
psychologically (in 37.5% (n=3)), whether they can pro-
tect their property (in 12.5% (n=1)), and whether their
testimony is reliable (in 12.5% (n=1)).

When comparing juvenile offenders and victims, it was
found that male gender was significantly higher in the ju-
venile offender group (p=0.005). No significant difference
was found between the groups in terms of school history
(p=1.00) or use of tobacco, alcohol, and drugs (p=0.395,
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p=0.563, and p=0.560, respectively). In addition, no sig-
nificant differences were found for occupations and pa-
rental relationship (p=0.128 and p=0.464, respectively).
The groups were compared in terms of the presence of a
psychiatric disorder, and no significant difference was
found (p=0.053) (Table 1).

Table 1. Sociodemographic characteristics of juvenile de-
linquents and victims

Juvenile delin-  Victims p
quents (n:8)
(n:30)
Age (years), 15 (12-20) 13.5(5-17) 0.174"
Median(min-max)
Gender, n (%)
Girls 3(10) 5(62.5) 0.005™
Boys 27 (90) 3(37.5)
School durability, n (%)
Yes 11 (36.7) 3(37.5) 0.965**
No 19 (63.3) 5 (62.5)
Presence of any psychiat-
ric diseases, n (%)
No 14 (46.6) 4 (50)
ADHD 12 (40) 0(0)
Ccb 9 (30) 0(0) 0.053™
PTSD 0(0) 3(37.5)
1D 1(3.33) 1(12.5)

Notes: * Mann Whitney U test; ** Chi-Square test; Bold values indicate
P<0.05.

Abbreviations: ADHD, attention deficit hyperactivity disorder; CD, con-
duct disorder; PTSD, post-traumatic stress disorder; ID, intellectual disa-
bility

For subjects referred for early marriage, the mean age
(min-max), number of siblings, and final grade attended
were 16 (15-17), 8.5 (1-14), and 7.5 (4-11), respectively. It
was noted that all subjects were girls. It was also noted
that 43.8% of the cases were pregnant at the time of re-
ferral. No psychiatric disorder was detected in this group.
All subjects were referred to determine if there was a
mental disability for marriage. Of the cases, 93.8% did not
have schooling appropriate for their age and 6.2% were
smokers.

Discussion

In this study, forensic cases in children referred to the
child psychiatric outpatient clinic of a training and re-
search hospital were examined in terms of reason for
presentation, sociodemographic characteristics, and
comorbid psychiatric diagnoses.

It was found that the average age of the juvenile offend-
ers examined in our study was 15 years. The literature in-
dicates that children aged 14-16 years are the most likely
to be involved in a crime (7-10). It was also found that the
proportion of male gender among juvenile offenders was
90%. The studies from Turkey also found that the male
gender predominated among juvenile offenders (10, 22).
The studies from different countries also emphasized the
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gender differences among juvenile offenders. In the liter-
ature, male gender was considered an important risk fac-
tor in the 6-11 years and 12-14 years age groups, while
female gender was described as a protective factor for
criminal behavior (5). The fact that boys are more prone
to violence and that neurodevelopmental disorders are
more common in boys may explain the high rate of crim-
inal behavior (5, 11-13).

In our study, it was found that more than half of the juve-
nile offenders did not attend school and the educational
level was at a primary school level. In many studies from
different countries and cultures, a negative correlation
between delinquency and educational level was found,
and school persistence was lower in this group of children
(7,8,11, 23). Considering that not attending school is a risk
factor for delinquency, planning appropriate education
for children and adolescents who do not attend school
may protect children from becoming involved in delin-
quency.

In our study, it was found that among juvenile offenders,
33.3% were smokers, while 16.7% consumed alcohol and
13.3% used drugs. In a study by Karadag et al. the rate of
substance use among juvenile offenders was 6%, while in
the study by Yiiksel et al. it was 22.4% (8, 10). Another
study reported that the rates for smoking and drug use
were 45.3% and 4.6%, respectively (24). The literature in-
dicates that alcohol and drug use is a risk factor for crim-
inal behavior in childhood and adolescence (5,11). A
study on risk and protective factors for juvenile delin-
qguency reported that substance abuse was the most im-
portant predictive factor for criminal behavior (25). In an-
other study, it was found that there is a direct relationship
between alcohol consumption and delinquency. Accord-
ing to this study, alcohol consumption increases criminal
behavior in mid-adolescence, while criminal behavior in-
creases future alcohol consumption (26).

It has been suggested that there is an interaction be-
tween criminal behavior and psychiatric disorders, with a
higher prevalence of psychiatric disorders in children with
criminal behavior compared with the general population
(27). ADHD, oppositional defiant disorder, conduct disor-
der, alcohol abuse, substance abuse, depression, PTSD,
and anxiety disorders have been found to be associated
with criminal behavior (11,27,28). In our study, the rate
of psychiatric disorders was 53.33%. The most common
diagnosis in the group with psychiatric disorders was
ADHD (40%), followed by CD (30%). In the study of juve-
nile offenders, Yiiksel et al. reported a rate of psychiatric
disorders of 49.5%. Similar to our study, the authors re-
ported that ADHD and CD were the most common psychi-
atric diagnoses (8). In a study of 111 cases, the rate of psy-
chiatric disorders was reported to be 69.4% (9). Although
results vary across studies, ADHD, the most common neu-
rodevelopmental disorder in childhood, is more com-
monly found in children with criminal behavior thanin the
general population (11, 24,29,30). Almost all features of
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ADHD, such as impulsivity, hyperactivity, irritability, ina-
bility to consider consequences before acting, inability to
plan for the future, low sensory control, risk-taking be-
havior, or inability to defer pleasure, have been associ-
ated with repeated criminal behavior (31). On the other
hand, CD in childhood has been shown to be a precursor
to culpable and antisocial behavior in the future. The lit-
erature shows that almost half of juvenile offenders meet
the criteria for severe CD (32). Early identification of these
conditions and initiation of appropriate treatment can
help reduce criminal behavior in these children.

The victims of abuse comprised 12.5% (n=8) of forensic
cases included in our study. Of these cases, 37.5% were
referred due to being the victim of sexual abuse while
62.5% due to being the victim of physical abuse. Although
previous studies focused on sexual abuse in childhood vic-
timization, recent studies showed that the children are at
risk for other crimes as well as sexual abuse (10, 22). In a
study on 80 children diagnosed with abuse between 2009
and 2010, it was found that 24.7% were subjected to
physical abuse while 49.4% to sexual abuse, 11.2% to
emotional abuse, and 14.6% to neglect (33). According to
TurkStat data for 2019, it was determined that children
were brought to security units most frequently due to
physical injuries (3).

In our study, the median age was found as 13.5 among
victims while 62.5% were girls. In addition, it was found
that more than one-half of the victims were not attending
school in our study. Literature shows that abuse incidence
is higher among children and adolescents not attending a
school (22). Similar to our study, it was found that the ma-
jority of victims was girl with a mean age of 13.3 years
Karadag et al. (10). In a study by Ayaz et al., it was found
that the majority of children who were victims of abuse
were girls with a mean age consistent with our study. In
addition, it was found that 38% of children and adoles-
cents were not attending a school or receiving education
corresponding to their age (22). Our findings showed that
being the victim of violence or abuse is one of the im-
portant factors that are involved in withdrawal from edu-
cation. There is a need for more comprehensive studies
to evaluate the risk factors of children who are victims of
abuse.

In our study, it was found that there was a psychiatric dis-
order in 50% of victims as PTSD (37.5%) and mild MR
(12.5%) being the most common psychiatric disorders. In
the literature, it has been reported that mental disorders
and comorbid mental disorders are seen at higher rates
in cases of abuse. In a meta-analysis on child neglect and
abuse, it was found that depressive disorders, anxiety,
and PTSD were associated with all forms of abuse (34). In
a study from Turkey, a psychiatric disorder was reported
by 71% in cases of abuse as PTSD is the most common di-
agnosis in agreement with our study (22). In another
study, it was reported that the psychiatric disorder rate
was 59.7% and that limited mental capacity was the most
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common mental disorder (10). Both the results of our
study and other studies in the literature show that abused
children are at risk for mental health problems. Health
professionals evaluating children and young people
should be aware of the characteristics of children who
may be abused.

Another major group included cases presented with the
request for early marriage in our study, which accounted
for 25% of all cases. All cases were female in this group.
Similar to our study, the female gender was higher among
cases presented with the request for early marriage in
other studies from Turkey. In a study by Ayaz et al., all of
the cases presented with the request for early marriage
were girls while this rate was reported as 98.1% in a study
by Eyliboglu and Eylboglu (22, 17). In a study on family
structure, Uslu et al. found that the rate of marriage<18
years of age was 9.3% among girls and 0.2% among boys
(35). In our study, it was determined that 93.8% of this
group did not attend school at the time of application. In
other studies conducted in our country, it has been
shown that the majority of cases who applied due to early
marriage did not attend school at the time of admission
(17, 19, 36). The relationship between education level
and early marriage is striking with a decreased tendency
to early marriage by increasing education level. In a large
study from Turkey, it was found that almost one-half of
girls who had no formal education or did not complete 8-
years of education got married before 18 years of age
while only 5.2% of those with an education level of high
school or higher got married (37). In our study, another
important finding was that 43.8% of cases in this group
were pregnant at presentation. Undesired pregnancy is
one of the adverse consequences of early marriage as
girls have no sufficient information about contraception
methods. In a study from Turkey, it was reported that
65% of married girls aged 15-18 years did not desire preg-
nancy within the first 2 years of marriage but 73% used
no contraception method to prevent pregnancy. How-
ever, it was seen that 94% had a baby in the first year of
marriage while 6% in the second year of marriage (38). An
undesired pregnancy may lead the girl to obligate the re-
sponsibility of being a mother and experience many prob-
lems. Pregnancy in girls with incomplete physical devel-
opment harbors a risk for physical and mental injury and
mother-child death (19).

In our study, no psychiatric disorder was detected in the
early marriage group. In the literature, it has been re-
ported that there is an important, adverse relationship
between early marriage and general mental well-being
and that these children experiencing the burden of re-
sponsibility of marriage at early ages suffer from emo-
tional distress and depression (21). In addition, it was de-
termined that this group applied to psychiatric services
more than those who married as adults (39). While stud-
ies indicate a high rate of psychiatric disorders in this
group, this rate was found to be low in some studies (17,
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40). However, the authors suggested that this may be due
to masking symptoms in the attempt of receiving permis-
sion for marriage and concerns regarding punishment to
parents or themselves (40). In our study, the lack of psy-
chiatric disorders in our study may be due to masking
symptoms and similar concerns of parents.

Nevertheless, our study has some limitations. First of all,
the data were collected retrospectively and no scale was
used. Secondly, the study included no control group.
Thirdly, the sample size was relatively lower since we in-
cluded. Lastly, this study was conducted in a single center,
which may have affected the results. There is a need for
multicenter studies to be conducted with different eco-
nomic, cultural, and geographical regions. Despite these
limitations, it is important to identify risk factors, pro-
mote awareness among clinicians, and guide protective
interventions.

Conclusion

Our study showed that lack of education maintenance is
a risk factor for involving forensic events while the male
gender is associated with criminal behavior and the fe-
male gender is a risk factor for abuse. Based on the data
of our study, we think that planning an appropriate edu-
cation for children and adolescents who do not attend
school and taking educational measures and protective
measures for children and adolescents who lose time in
education will be a protective intervention to prevent
children from being involved in crime and abused. In ad-
dition, ADHD and CD are seen as risk factors for involve-
ment in a crime. Thus, early diagnosis and timely manage-
ment of these disorders will reduce both criminal behav-
iors and continuity of criminal behaviors. In this regard,
screening for emotional and behavioral problems in
schools starting from kindergarten may be an appropriate
approach.
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Cocukluk Cagi Pilonidal Siniis Hastaligi ve Cerrahi Tedavisi
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Oz.

Amag: Pilonidal sintis hastaligi (PSH), ¢cogunlukla gengleri ve geng eriskinleri etkileyen, erkek cinsiyette
daha ylksek insidans ile gorilen inflamatuar bir hastaliktir. PSH tedavisi igin bircok konservatif ve cerrahi
yontem tanimlanmistir ancak halen ideal tedavi olarak kabul edilen bir yontem yoktur ve en 6nemlisi
higbir tedavi yontemi hastaligin tekrarlama riskini ortadan kaldiramamaktadir.

Materyal ve metod: Haziran 2016 ile kasim 2021 tarihleri arasinda klinigimizde PSH nedeniyle ameliyat
edilen 49 hastanin dosyasi retrospektif olarak incelendi. Hastalar Karydakis flep (KF) yontemi ve
eksizyon+primer kapatma (EPK) yontemiyle ameliyat edilen hastalar olmak lizere 2 gruba ayrildi.
Bulgular: KF grubu normal hayata ortalama 7.52 giinde dénerken EPK grubu 11.53 giinde donebildi. KF
grubunda hastalarin 2 (%8.7)sinde komplikasyon gelisirken, EPK grubunda 5 (%19.2) hastada kom-
plikasyon gelisti, istatistiki olarak anlaml fark saptanmadi.

Sonug: PSH tedavisinde hem KF yontemi hem de EPK yontemi kabul edilebilir ve glivenlidir, ancak bizim
¢alismamizda KF yonteminin daha etkili oldugunu géstermistir.

Anahtar Kelimeler: Pilonidal sinls, Karydakis flep, Eksizyon+primer kapatma, Cocuk
Abstract

Background: Pilonidal sinus disease (PSD) is an inflammatory condition that mostly affects young people
and adults, with a higher incidence in males. Many conservative and surgical methods have been de-
scribed for the treatment of PSD, but there is still no method accepted as the ideal treatment, and most
importantly, no treatment method can eliminate the risk of recurrence of the disease.

Materials and Methods: The files of 49 patients who were operated on for PSD in our clinic between
June 2016 and November 2021 were reviewed retrospectively. The patients were divided into 2 groups
who were operated with the Karydakis flap (KF) method and Excision of the sinus with primary closure
(EPC) method.

Results: While the CF group returned to normal life in an average of 7.52 days, the EPK group was able
to return in 11.53 days. Complications developed in 2 (8.7%) patients in the KF group, whereas 5 (19.2%)
patients had complications in the EPC group. There was no statistically significant difference.
Conclusions: Both the KF method and the EPC method are acceptable and safe in the treatment of PSD,
but our study showed that the KF method is more effective.

Keywords: Pilonidal sinus, Karydakis flap, Excision+primary closure, Child
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Kocaman ve GUnendi

Giris

Pilonidal sinds hastaligi (PSH), cogunlukla gencleri ve geng
eriskinleri etkileyen, erkek cinsiyette daha yuksek insi-
dans ile gorilen inflamatuar bir hastahktir (1). Cocuklarda
ozellikle de adolesan dénemde gorilen PSH insidansinin
1,2-2/10000 oldugu tahmin edilmektedir (2). PSH tipik
olarak sakrokoksigeal bolgede siddetli agri ve rahatsizliga
yol agan akut apse epizoduyla baslar (3). Etyolojisi tam bi-
linmemekle beraber 6zellikle kafada bulunan sagin kesim
veya dokilme sonrasi gluteal sulkusta mekanik strtin-
meyle subkutandz dokuya girdigini disindirmektedir
(4). Risk faktorleri temel olarak erkek cinsiyet, sedanter
yasam tarzi, intergluteal bolgede killanma, asiri kilolu
olma ve lokal tahris ile iliskilidir (5).

Secilecek tedavi yontemi hastaligin siddetine ve cerrahin
deneyimi ve tecriibesine degismektedir. PSH akut evrede
abse bosaltilirken; kronik vakalarda genellikle eksizyon
primer kapatma (EPK) , Limberg flep ile kapama, Karyda-
kis flep (KF) kullanilarak asimetrik kapatma veya minimal
invaziv tekniklerden kristalize fenol ve endoskopik piloni-
dal siniis tedavisi (EPSIT) yéntemiyle tedavi edilebilir (6-
9). Hangi yontem segcilirse segilsin en 6nemli sorun niks-
tar.

Bu ¢alismada ¢ocukluk ¢aginda olusan PSH’nin KF yontemi
ve EPK yontemiyle ameliyat edilen hastalarin sonuglarini
sunmayi amagladik.

Materyal ve Metod

Klinik arastirmalar etik kurulu onayi alindiktan sonra (Har-
ran Universitesi  Klinik Arastirmalar  Etik  Kurulu
(13.12.2021 tarih, 22 nolu oturum ve 13 sayih karar))Ha-
ziran 2016 ile kasim 2021 tarihleri arasinda klinigimizde
PSH nedeniyle ameliyat edilen hastalarin dosyalari retros-
pektif olarak incelendi. Hastalar KF yontemi ve EPK yonte-
miyle ameliyat edilen hastalar olmak lizere 2 gruba ay-
rildi. Niks vakalar, komplike pilonidal sinisli hastalar ve
sinlis agzi 3 ten fazla olan hastalar calisma disinda bira-
kildi. Hastalara operasyondan 4-6 saat 6ncesinde barsak
temizligi yapildi.

Hastalar prone pozisyonda genel veya spinal anestezi al-
tinda ameliyat edildi. Anestezi tiirline hasta istegine gore
karar verildi. Hastalara proflaktif antibiyotik olarak 1 g se-
fazolin sodyum anestezi indikslyonu sirasinda intrave-
nodz olarak uygulandi. Her iki grupta da gluteal bolgeler
bantlar ile agilarak intergluteal sulkus orataya cikartildi.
EPK’da; sinus agzini ve/veya sekonder sinus agizlarini in-
sizyon icinde kalacak sekilde elipsoid insizyon yapildi. Kist-
ler yeterli genislikte presakral fasyaya kadar cikarildi. He-
mostaz sonrasi yara kenarlari prolen siturler ile primer
olarak orta hatta kapatildi. Gereklilik durumuna goére va-
kum dren konuldu.

KF yonteminde; sinlis agzini ve/veya sekonder sinis agiz-
larini igine alacak sekilde asimetrik elipsoid insizyon ile
baslandi. Orta hat lateralinde baska bir sinls agzi varsa in-
sizyon kenari lezyona dogru kaydirildi. Gorilen bir sinis
agzi yoksa insizyon tarafi rastgele segildi. insizyon sonrasi
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presakral fasyaya kadar ilerlenerek kist cikarildi. Daha
sonra orta hatta yakin yara kenarindan koter kullanilarak
flap hazirlandi. Hazirlanan flap orta hat kaydirilacak se-
kilde diger yara kenarina cilt alti vicryl stitlir ile, cilt ise pro-
len sitdr ile kapatildi. Gereklilik durumuna goére vakum
dren konuldu.

Tim hastalar 3. gln, 1. hafta ve 1. ay sonunda goéraldi.
Hastalarin uzun dénem sonuglari telefon gorismesi ile si-
kayeti olup olmadigi sorularak kaydedildi.

Hastalarin yaslari, cinsiyetleri, viicut kitle indeksleri, kag
adet sinls agzinin bulundugu, hangi ameliyat tekniginin
uygulandigi, dren konulup konulmadigi, ameliyat siresi,
drenin kaginci giin gekildigi, ameliyat sonrasi kaginci giin
normal yasamina dondigi ve komplikasyonlari microseft
excel dosyasina girildi.

istatistiksel analizler icin IBM SPSS for Windows, siiriim
22.0 (IBM Corp., Armonk, NY, ABD) kullanildi. Surekli de-
giskenler ortalama * standart sapma veya medyan (cey-
rekler arasi aralik) olarak, kategorik degiskenler ise ylzde
olarak sunuldu. Dagilimin normalligini degerlendirmek
icin Kolmogorov-Smirnov testi kullanildi. Gruplar arasinda
surekli degiskenlerin karsilastirilmasi, parametrik degis-
kenler i¢in Student t testi ve parametrik olmayan degis-
kenler icin MannWhitney U testi kullanilarak yapildi. Ka-
tegorik degiskenleri karsilastirmak icin ki-kare testleri kul-
lanildi. p<0,05 olan farkhlklar istatistiksel olarak anlamli
kabul edildi.

Bulgular

KF grubunda 23 (16 erkek, 7 kiz) ve EPK grubunda 26 (16
erkek, 10 kiz) hasta olmak lzere toplam 49 hasta calis-
maya dahil edildi. Hastalarin ortalama yaslari KF gru-
bunda 14.86, EPK grubunda 14.96 yasti ve anlaml fark
saptanmadi.

Tablo 1. Hastalarin demografik 6zellikleri

KF grup EPK grup p
(n=23) (n=26) degeri
Cinsiyet
Erkek (%) 16 (%69.6) 16 (61.5)
Kiz (%) 7 (%30.4) 10 (38.5)
Yas 14.86 14.96 0.815
VKi 25.69 25.38 0.648
Ameliyat siiresi 40.56 32.38 0.000
Siniis sayisi 1.34 1.38 0.795
Normal yasama donis | 7.52 13.53 0.023
suresi
Komplikasyon 2 (%8.7) 5(%19.2) | 0.293

KF: Karydakis flep; EPK: Eksizyon primer kapatma; VKi: Vuciit Kitle in-
deksi

KF grubunun ortalama Vuciit Kitle indeksi (VKi) 25.69 he-
saplanirken, EPK grubunda 25.38 saptandi. EPK grubunun
ortalama ameliyat siiresi KF grubuna gore anlamli olarak
dislik saptandi. Her iki grupta ortalama sinlis agzi sayisi
acisindan anlamli fark saptanmadi. KF grubunda hastala-
rin %26.1’ine dren konulurken ortalama dren kalis stresi
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0.69 glindli, EPK grubunda ise hastalarin %88.5’ine dren
konulurken ortalama dren kalis sliresi 3.34 glindi. KF
grubu normal hayata ortalama 7.52 giinde dénerken EPK
grubu 11.53 glinde donebildi, 2 grup arasinda istatistiki
olarak anlamli fark saptandi. KF grubunda hastalarin 2
(%8.7)sinde komplikasyon gelisirken, EPK grubunda 5
(%19.2) hastada komplikasyon gelisti, istatistiki olarak an-
laml fark saptanmadi. KF grubunda 1 hastada seroma, 1
hastada da yara ayrismasi goriiliirken, EPK grubunda 1 se-
roma, 1 yara ayrismasi, 1 yara yeri enfeksiyonu ve 2 has-
tada niks gorildi. Hastalarin demografik ve ameliyat
ozellikleri Tablo 1’de verilmistir.

Tartisma

Herbert Mayo, PSH’ni ilk kez 1833'te ayrintili olarak ta-
nimlamistir. PSH tedavisi icin bircok konservatif ve cerrahi
yontem tanimlanmistir ancak halen ideal tedavi olarak ka-
bul edilen bir yontem yoktur ve en énemlisi hicbir tedavi
yontemi hastaligin tekrarlama riskini ortadan kaldirama-
maktadir (10). PSH cerrahi tedavisinde unroofing, lokal
eksizyon+primer kapatma ve cesitli flep yontemleri ile
onarim yapilmaktadir. Aslinda hangi cerrahi tedavi yon-
temi segcilirse segilsin kolay uygulanabilir, disik maliyetli,
normal hayata ¢abuk dénilebilen, niiks ve komplikasyon
orani en disiik yontem olmalidir (11). PSH tedavisinde ba-
sariyl etkileyen en 6nemli etken orta hattin kaydirilmasi-
dir. Limberg flep, KF yontemi, Duformental flep gibi yon-
temler ile intergluteal sulkustaki orta hat lateralizasyonu
saglanmaktadir (12). Lokal EPK gibi orta hat kapatma tek-
nikleri birden fazla galismada tanimlandigi gibi 6nemli
postoperatif morbidite ve niiks oranlarina sahipken, Us-
tinlGgu daha 6nceki calismalarda acikga gosterilen kary-
dakis flep yontemi gibi orta hat disi kapatma teknikleri
kullanilabilir (13).

Sakrokoksigeal boélgenin bu kronik, enfeksiyoz, iyi huylu
hastaligi erkeklerde kadinlara gore 2,2-4 kat daha siktir
(14). Bizim serimizde de literatilire yakin oranda 1,9 olarak
bulundu.

Gegmis yillarda PSH dokusunun cikartilmasi ve kalan do-
kunun primer kapatilmasinin yaranin agik birakilip sekon-
der iyilesmeye birakilmasindan daha iyi sonuglari oldugu
savunulmus ancak sonraki yillarda yiksek oranda niiks
oranlari nedeniyle yerini flep yontemlerine birakmaya
baslamistir (15).

Karydakis’in kendi adini verdigi yontemde kilin gdmiilme-
sine neden olan intergluteal sulkus lateralize edilerek in-
tergluteal sulkusta herhangi skar dokusu kalmamasi sag-
lanmaktadir (16). 7471 hastayi kapsayan kendi serisinde
komplikasyon oranini %8.5 ve niiks oranini %0.7 sapta-
mistir (16). Erkent ve arkadaslarinin yaptigi eriskin hasta-
lari kapsayan ¢alismada KF grubunda %3,1 oraninda niks
goriliirken, EPK grubunda %10.9 oraninda gorilmis ve
fark istatistiki olarak anlamli bulunmus (14). Kartal ve ar-
kadaslarinin yaptigi calismada KF yéntemiyle ameliyat et-
tikleri hastalarda %2,6 oraninda niiks goriliirken toplam

Cocukluk Caginda Pilonidal Sinis

komplikasyon ve niiks agisindan EPK ameliyatina gore is-
tatistiki olarak anlamli dusiik saptanmistir (17). Morden
ve arkadaslarinin yaptigi 44 EPK yapilan hasta ve 24 KF ya-
pilan hastanin dahil edildigi calismada niks ve komplikas-
yon oranini KF grubunda disik bulmuslardir ancak hasta
sayisi az oldugu icin istatistiki olarak anlamli bulunmamis-
tir (18). Yaptigimiz calismada KF grubunda %8.7 oraninda
komplikasyon saptarken hicbir hastada niiks saptamadik
ancak EPK grubunda %19.2 oraninda seroma, yara yeri
enfeksiyonu ve yara dezihensi saptarken 2 hastada da
niks saptadik.

Golet ve arkadaslarinin 61 pediatrik hastayi kapsayan ¢a-
lismasinda KF ve EPK yontemiyle ameliyat ettikleri hasta-
larinda niiks oranini ve normal yasama dénme zamanini
KF grubunda anlamh olarak disiik bulmuslardir (13). Bi-
zim ¢alismamizda da KF grubu 7,52 glinde normal yasama
donerken, EPK grubu 13.53 giinde normal yasama don-
mustir ve bu istatistiki olarak anlamliydi.

Calismamizda KF yéntemi, daha kisa iyilesme sireleri ve
daha diistk niks oranlari sagladigi igin EPK’dan daha etkili
oldugunu gostermistir. Bu nedenle, KF teknigi pediatrik
yas grubunda pilonidal sinis tedavisinde kullanilmasi 6ne-
rilebilinir.
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Abstract

Background: Malnutrition, which occurs at the time of hospitalization or develops during follow-
up, has a negative effect on patients in pediatric intensive care unit (PICU). In our study, we aimed
to determine the malnutrition status at the time of hospitalization, the relationship of malnutri-
tion status at hospitalization with mortality scores, as well as the changes in malnutrition status
during hospitalization in PICU.

Materials and Methods: Patients aged between 1 month and 18 years, who were hospitalized
and followed up in PICU of our hospital for at least 7 days between January and June 2016, were
included in our study. Pediatric Nutritional Risk Score (PNRS) scores were compared with Gomez
and Waterlow scores both at the admission to the PICU and discharge from the PICU.

Results: Our study has included total 102 patients, weight loss was detected in 33 (32.3%) of the
patients compared to hospitalization, while weight gain was detected in 44 (43.1%) patients. We
detected newly developed malnutrition both at the time of admission and during the PICU follow-
up. Patients with malnutrition at the time of discharge had a high PNRS score at admission.
Conclusions: In conclusion, the malnutrition status and risk situations of patients should be de-
termined and patient-specific nutritional strategies applied from the beginning of treatment in
PICU.

Keywords: Malnutrition, Nutrition, Pediatric intensive care unit, Pediatric nutritional risk scores

Oz.

Amag: Hastanede yatis sirasinda ortaya ¢ikan veya izlem sirasinda gelisen malnitrisyon, ¢ocuk
yogun bakim tnitesindeki (CYBU) hastalari olumsuz etkilemektedir. Calismamizda, CYBU'nde yatis
anindaki malnitrisyon durumunu, yatistaki malnitrisyon durumunun mortalite skorlari ile iligki-
sini ve CYBU'nde yatisi sirasinda malniitrisyon durumundaki degisiklikleri belirlemeyi amagladik.
Materyal ve metod: Calismamiza Ocak-Haziran 2016 tarihleri arasinda hastanemiz CYBU'nde ya-
tarak en az 7 glin takip edilen 1 ay-18 yas arasi hastalar dahil edildi. Pediatrik Nutrisyonel Risk
Skoru (PNRS), CYBU yatisinda ve taburcu olduklarinda &lgiilen antropometrik dlgiimler yanisira
hesaplanan Gomez ve Waterlow skorlari ile karsilastirildi.

Bulgular: Calismamiza toplam 102 hasta dahil edilmis olup, hastalarin 33'tinde (%32.3) hastaneye
yatisa gore kilo kaybi, 44'iinde (%43.1) kilo artigi saptanmistir. Hem basvuru aninda hem de CYBU
takibinde yeni gelisen malnitrisyon saptandi. Taburculuk sirasinda malnitrisyonlu olan hastalarin
basvuru sirasinda yiiksek PNRS skoru vardi.

Sonug: Cocuk yogun bakim tinitesinde tedavinin baslangicindan itibaren hastalarin malnitrisyon
durumu ile risk durumlari belirlenmeli ve hastaya 6zel beslenme stratejileri uygulanmalidir.

Anahtar Kelimeler: Malnitrisyon, Beslenme, Cocuk yogun bakim unitesi, Pediatrik nutrisyonel
risk skoru

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2022;19(1):56-60.
DOI: 10.35440/hutfd.1068515

Sorumlu Yazar / Corresponding Author

Dr. Hatice Feray ARI
Sanliurfa Egitim ve Arastirma Hastanesi,
Cocuk Yogun Bakim, Sanliurfa, TURKIYE

E-mail: dr.hferayyavas@gmail.com
Gelis tarihi / Received: 05.02.2022

Kabul tarihi / Accepted: 11.03.2022
DOI: 10.35440/hutfd.1068515

The study was presented;

1. 28t Annual Meeting of The European
Society of Paediatric and Neonatal In-
tensive Care (6-9 Haziran 2017, Liz-
bon, Portekiz).

2. Uluslararasi Katilimli 14. Cocuk Acil
Tip ve Yogun Bakim Kongresi (18-21
Ekim 2017, Adana, Tiirkiye)

56


https://orcid.org/0000-0002-2208-2524
https://orcid.org/0000-0003-3306-8899
https://orcid.org/0000-0002-1730-6968
https://orcid.org/0000-0002-3832-9691
https://orcid.org/0000-0003-2684-0625
https://orcid.org/0000-0002-9134-767X
https://orcid.org/0000-0002-6070-8196
https://orcid.org/0000-0001-8310-3766

Arretal.

Introduction

The relationship between nutritional status and critical ill-
ness has a great importance in the intensive care unit fol-
low-up of patients. For this reason, the impact of nutritional
strategies on patient prognosis is an ongoing area of rese-
arch. Studies have shown that nutritional deficiency in cri-
tically ill children is between 20-47% (1). It is known fact
that malnutrition, which occurs at the time of hospitaliza-
tion or develops during follow-up, has a negative effect on
patients in pediatric intensive care unit (PICU). The causes
of malnutrition in PICU can be counted as: the main dise-
ase, mechanical ventilation, dialysis, and parenteral nutri-
tion (2).

The metabolic response of the organism to stress, injury,
surgery or inflammation cannot be changed by nutrition.
However, deficiency of nutrition causes the development
of malnutrition (3-6). This situation has an increasing effect
on morbidity and mortality (3). During hospitalization, de-
termination of nutritional status and risk assessment of pa-
tients are important for foreseeing possible clinical outco-
mes. Traditionally, anthropometric measurements such as
body weight, height, and upper middle arm circumference
(UMAC) are used to detect malnutrition (7,8).

In our study, we aimed to determine the malnutrition sta-
tus at the time of hospitalization, the relationship of mal-
nutrition status at hospitalization with mortality scores, as
well as the changes in malnutrition status during hospitali-
zation in PICU.

Materials and Methods

Patient Selection and Method

Patients aged between 1 month and 18 years, who were
hospitalized and followed up in PICU of our hospital for at
least 7 days between January and June 2016, were included
in our study. Patients who had abdominal surgery on ad-
mission or during follow-up were excluded from the study.
In addition, the follow-up of patients whose hospitalization
period exceeded 60 days was terminated.

Pediatric Nutritional Risk Score (PNRS), anthropometric
measurements, oral intake, eating ability, increased food,
medical condition, symptoms affecting nutrition (pain,
dyspnea, depression) were evaluated in the first 48 hours
of hospitalization (Appendix.1). PNRS scores were compa-
red with Gomez and Waterlow scores when patients were
discharged from the PICU. Weight, height, UMAC, and tri-
ceps skinfold thickness (TST) (Holtain caliper, Crymych, Eng-
land) were measured at five different periods, at the time
of admission and 1st, 2nd, 4th, 8th weeks of hospitalization.
In these specified timepoints, in addition to anthropomet-
ric values, patients’” Gomez and Waterlow scores were cal-
culated and at the end of the study they were compared
with their base scores. We used this approach in order to
be able to detect when the patient devoleped malnutrition
either at the time of admission or

Nutritional Status and Malnutrition of Patients in Pediatric Intensive

during PICU stay. The collected data were recorded in detail
by the same person.

Appendix 1. Pediatric Nutritional Risk Score Risk Factors
(Score Values)

Pain [1]

Pathlogy* Daily Food Intake <%50 [1] Score Nutritional Risks
Mild (grade 1) [0] None 0 Low

Mild (grade 1) [0] One 1 Moderate
Mild (grade 1) [0] Both 2 Moderate
Moderate (grade 2) [1] None 1 Moderate
Moderate (grade 2) [1] One 2 Moderate
Moderate (grade 2) [1] Both 3 High
Severe (grade 3) [3] None 3 High
Severe (grade 3) [3] One 4 High
Severe (grade 3) [3] Both 5 High

* Pathology grading criterias

1.Grade: Mild 2.Grade: Mode- 3.Grade: Severe
stress factors rate stress factors  stress factors
Detection of health  Current surgery Cardiac surgery
problem Chronic cardio- Worsening of chro-
Bronchiolitis pathy nic disease
Gastroenteritis Chronic entero- Major internal organ
Minor surgery pathy surgery
Other mild infecti- Severe infections Hemopati
ons Cystic fibrosis Heamatologic dise-
Sickle cell disease ase
Others Severe depression

Severe sepsis
Others

PNRS calculation: Depending on the degree of the stress factor, 0,1 or 3
points were added, 1 point was added if the patient had pain, and 1 point
was added if the patient took less than 50% of the daily calories. The cur-
rent scores were summed and the risk level was calculated.

Ethics

The study was conducted in accordance with the principles
of the Declaration of Helsinki and the International Confe-
rence on Harmonization Good Clinical Practice guidelines.
The ethics committee approval for the study was obtained
from Doctor Behcet Uz Pediatrics Education and Research
Hospital (2016/73). Written informed consent was obtai-
ned from all patients before the study procedures.

Statistical Analyses

In our study, the data were recorded to clinical research
forms and statistically evaluated using the SPSS 22.0 Micro-
soft. As statistical methods; mean, standard deviation, mi-
nimum-maximum, median and percentile distribution data
were used for descriptive findings. Paired t-test was used
for the data with normal distribution in the anthropometric
measurements of the patients at the time of admission and
discharge from the PICU and Wilcoxon analysis was used
for those who did not. Chi-square test was used to compare
patients' status at the time of admission and discharge from
the PICU, malnutrition scores and PNRS according to the
Gomez and Waterlow classification. A p-value below 0.05
was considered significant for all analyses.
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Results

Our study has included total 102 patients, consisted of 45
(44.1%) girls and 57 (55.9%) boys. The age of the patients
was between 1-138 months and the median age was found
as 8 months (IQR:22). The most common hospitalization di-
agnosis was pneumonia (40 patients 39.2%), and followed
by metabolic diseases (27 patients 26.5%), congenital heart
diseases (13 patients 12.7%), central nervous system infec-
tion (5 patients 4.9%), sepsis/septicemia (5 patients 4.9%),
other diseases (12 patients 11.7%) (acute/chronic renal fa-
ilure, hemolytic uremic syndrome, epilepsy/status epilepti-
cus, Guillain-Barre syndrome, cancer, ion imbalance).
Examining the duration time in PICU revealed that, the ave-
rage time of duration was between 7-60 days and the me-
dian was 18 days (IQR:12). The time to start feeding after
hospitalization was 0-32 days, and the median number of
days was calculated as three (IQR:3). Weight loss was de-
tected in 33 (32.3%) of the patients compared to hospitali-
zation, while weight gain was detected in 44 (43.1%) pati-
ents. The duration of time from the admisson to the PICU
until the initiation of either oral or parenteral nutrition ran-
ged from 0 to 32 days, and the median was calculated as 3
days (IQR:3). Twenty-two (22.5%) of the patients started
nutrition within the first 24 hours, and 42 (41.1%) of them
within the first 48 hours. For all the patients we aimed to
start early nutrition (enteral and/or parenteral) and to give
1-2 gr/kg/day protein and 100-150 kcal/day energy at the
time of full nutrition till a week.

In our study, when the Gomez scores of the patients at the
time of admission and discharge were examined, an incre-
ase in the malnutrition score was observed in five patients
and a decrease in the malnutrition score in two patients.
Although 39 of the patients were hospitalized with mode-
rate or severe malnutrition, no improvement was achieved
in their scores at the time of discharge from the PICU. As a
result, 44 (43.1%) patients were admitted to the general
ward as moderate or severe malnourished while leaving
the PICU (Table.1 and Table.2). In addition, the develop-
ment of moderate or severe malnutrition ratio was 43,1%
in duration of PICU, and the proportion of patients with we-
ight loss was 32,3%.

Table 1. Anthropometric measurements of the patients at
the time of admission and discharge from the PICU

Admission Discharge

of PICU of PICU pvalue
Body weight (kg)* 6,95 (IQR:6,48) 7 (IQR:6,14) 0,06
Height (cm)* 65,5(IQR:32,5) 66(IQR:30.13) 0,17
UMAC (cm)** 13,83(+2,89)  13,78(+2,87) 0,59
TST (mm)** 10,07((+3,86)  10,38((+4,02) 0,15

*Median **Average

Nutritional Status and Malnutrition of Patients in Pediatric Intensive

Table 2. The status of the patients at the time of admission
and discharge from the PICU according to the Gomez clas-
sification

Discharge of PICU p
value
... Normalor Moderate or
Gomez classifi- .
. mild malnut- severe Total
cation ... .
rition malnutrition
Normal or mild
malnutrition o o -
Admission 56(%54.9) 5(%4.9) 61(%59.8) 8
of PICU <
Moderate or
severe 2(%1.9) 39(38.2)
malnutrition 41(%40.1)
58(%56,8) 44(%43.1)

Total

At the time of hospital stay, patients have a strong risk of
malnutrition. Therefore, we compared PNRS with Gomez
and Waterlow malnutrition score at the time of discharge
from the PICU. Patients with malnutrition at the time of
discharge had a high PNRS score at admission as seen in
Table.3 and Table.4.

Table 3. Comparison of Gomez Malnutrition score and
PNRS score at the time of discharge from the PICU

PNRS Gomez Malnutrition Score
p value
>90 75-89 60-74 <60
Mild 4(%3,9) 0(%0) 0(%0) 0(%0) -
Moderate 5(%4,9) 14(%13,7) 6(%5,8) 1(%0,9) =3
Severe 11(%10,7) 24(%23,5) 22(%21,5) 15(%14,7)
Total 20(%19,6) 38(%37,2) 28(%27,4) 16(%15,6)

Table 4. Comparison of Waterlow Malnutrition score and
PNRS score at the time of discharge from the PICU

PNRS Waterlow Malnutrition score
p value

Normal Acute Chronic
Mild 3(%2,9) 0(%0) 1(%0,9)
Moderate 8(%7,8) 11(%10,7) 7(%6,8) o
Severe 14(%13,7) 18(%17,6) 39(%38,2) =)
Total 25(%24,5) 29(%28,4) 47(%46)
Discussion

Malnutrition is observed both at the time of admission to
PICU and during the hospitalization in PICU. In our study,
we detected newly developed malnutrition both at the
time of admission and during the PICU follow-up. When the
Gomez scores of the patients at the time of admission and
discharge were examined, an increase in the malnutrition
score was observed in five patients and a decrease in the
malnutrition score in two patients. Although 39 of the pati-
ents were hospitalized with moderate or severe malnutri-
tion, no improvement was achieved in their scores at the
time of discharge from the PICU. As a result, 44 (43.1%) pa-
tients were admitted to the general ward as moderate or
severe malnourished while leaving the PICU (Table.1 and
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Table.2). This is a very dramatic finding on how often mal-
nutrition can be seen in PICU.

The beginning time of nutrition enteral, parenteral or both
form of admission to the PICU ranged from 0 to 32 days in
our study, and the median was calculated as 3 days.
Twenty-two (22.5%) of the patients started nutrition within
the first 24 hours, and 42 (41.1%) of them within the first
48 hours. In the study conducted by Taylor et al. examined
the nutritional status of 95 children in the PICU for at least
3 days, it was found that 59% of them started to nutrition
(both enteral and parenteral) in the first 24 hours.
However, the rate of patient who started enteral nutrition
within the first 24 hours is 48.2%. At the same time it has
been observed that patients can receive only 58% of their
energy needs and nutritional status cannot be corrected
until about the 10th day (9). A study by Mikhailov et al con-
sisted of 5105 criticially ill children concluded that the initi-
ation of enteral nutrition in the first 48 hours was associa-
ted with decreased mortality rates (10)

Patients followed in PICU are at risk for nutritional prob-
lems and anthropometric changes that may affect morbi-
dity and mortality. In the study conducted by Frédéric V.
Valla et al. in 2019, they observed that 24% of the patients
in the PICU had a weight loss of 5% or more (11). Ventura
et al., determined that 18% of the patients had deficiency
of nutrition at the time of admission to the PICU (12). In
addition, Hulst et al. detected a relationship between anth-
ropometric measurements and nutritional status. In anot-
her study by Hulst et al. found the anthropometric deterio-
ration, that developed during the PICU follow-up, returned
to normal after 6 months (13, 14). In our study, the deve-
lopment of moderate or severe malnutrition ratio was
43,1% in duration of PICU, and the proportion of patients
with weight loss was 32,3%. This situation explained the
high frequency of both nutrition deficiency at the time of
hospitalization and weight loss during hospitalization in PI-
CUs.

In addition, nutritional deficiency/malnutrition is associa-
ted with poor clinical outcomes, including increased lenght
of stay in PICU, prolonged mechanical ventilation therapy,
and higher mortality (15). In the PNRS validation study con-
ducted in Turkey in 2020 by Tasc! et al., examining the pa-
tients hospitalized in the pediatric services, weight loss was
found in 62.2% of high-risk patients (16). In our study, we
compared PNRS with Gomez and Waterlow malnutrition
score at the time of discharge from the PICU. Patients with
malnutrition at the time of discharge had a high PNRS score
at admission (Table.3 and Table.4). While this situation re-
veals a significant relationship between malnutrition and
PNRS, it also explains that the importance of nutritional risk
calculation at the time of hospitalization.

The fact that our study was performed in a single center,
only covers a 6-month period in a year, and finally not being
able to measure basal metabolic rate in the study popula-
tion can be counted as our limitations. Moreover, our pati-
ents were closely monitored for daily volume overload but

Nutritional Status and Malnutrition of Patients in Pediatric Intensive

we did not calculate their protein/lipid ratios. Therefore we
couldn't argue about the effect of dietary combination.

Conclusion

In conclusion, malnutrition is an important problem in PI-
CUs. Malnutrition can be observed in patients both at the
time of admission and duration of hospitalization. For this
reason, the malnutrition status and risk situations of pati-
ents should be determined and patient-specific nutritional
strategies applied from the beginning of treatment in PICU.
We thought that the nutritional status of PICU should be
observed detailed in future studies.
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Viicut Gelistirme Egzersizi Yapan Kas Obezi Yetiskin Bireylerde Tiyol/Disiilfit

Homeostazinin incelenmesi
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Oz.

Amag: Bu ¢alismada viicut gelistirme egzersizi yapan bireylerdeki oksidatif stres diizeylerinin, nor-
mal kilolu sedanter, asiri kilolu ve obez bireyler ile dizenli fiziksel egzersiz yapan normal kilolu
bireylerin karsilastirilmasi amaglanmistir.

Materyal ve metod: Calismaya 18-45 yaslari arasinda 122 gonulli erkek katilimcr dahil edilmis ve
katihmcilar ilgilendikleri egzersizin sekline ve Viicut Kitle indeksine gore 4 farkli gruba ayrilmistir.
Vicut gelistirme egzersizi yapan bireylerdeki oksidatif stres diizeyleri, normal kilolu sedanter, asiri
kilolu ve obez bireyler ile dizenli fiziksel egzersiz yapan normal kilolu bireylerle karsilastirildi. Ok-
sidatif stres dlzeylerini belirlemek igin serum tiyol-dislfit parametreleri 6lgilmustir.

Bulgular: Normal kilolu, diizenli egzersiz yapan katilicilarda dinamik tiyol / distlfit homeostazinin
saglandigl, ancak viicut gelistirme egzersizi yapan grupta dinamik tiyol / distlfit homeostazinin
bozuldugunu gozlenmistir.

Sonug: Deney sonuglari viicut gelistirme egzersizi gibi agir egzersizlerden kaginilmasi, diizenli ve
hafif egzersizlerin ise tesvik edilmesi gerektigini gostermektedir.

Anahtar Kelimeler: Egzersiz, Obezite, Oksidatif stres, Tiyol/distlfit, Viicut gelistirme egzersizi

Abstract

Background: In this study, it was aimed to compare the oxidative stress levels of individuals who
do bodybuilding exercises, normal weight sedentary, overweight and obese individuals and nor-
mal weight individuals who do regular physical exercise.

Materials and Methods: 122 male volunteers aged between 18-45 years were included in the
study. Participants were divided into 4 different groups according to the type of exercise they
were interested in and their Body Mass Index. Oxidative stress levels in individuals doing bodybu-
ilding exercises were compared with sedentary normal weight, obese individuals and normal we-
ight individuals doing regular physical exercise. Serum thiol-disulfide parameters were measured
to determine oxidative stress levels.

Results: It was observed that dynamic thiol / disulfide homeostasis was achieved in participants
with normal weight and regular exercise, but dynamic thiol / disulfide homeostasis was impaired
in the group doing bodybuilding exercise.

Conclusions: The results of the experiment show that we should avoid heavy exercises such as
bodybuilding, and that regular and normal exercises should be encouraged.

Keywords: Exercise, Obesity, Oxidative stress, Thiol/disulfite, Bodybuilding exercise
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Giris

Fazla kilo ve obezite, saghgi bozabilecek anormal veya asiri
yag birikimi olarak tanimlanmaktadir. Diinya saghk 6rgtti
(WHO), diinya capinda obezite prevalansinin 1975 ile 2016
arasinda neredeyse (g katina c¢iktigini belirtmektedir. 2016
yili verilerine gore 18 yas ve lzeri yetiskin bireylerin %39'u
(1,9 milyar kisinin) asiri kilolu, %13'Unin (650 milyon kisi-
nin) ise obez oldugu tahmin edilmektedir. 2017 yilinda asiri
kilo veya obezite nedeniyle her yil 4 milyondan fazla insanin
6limine neden olan bu sorunun kiiresel salgin boyutlarina
ulastigi belirtilmektedir (1).

Obezitenin patogenezinde obez bireylerdeki oksidatif stre-
sin (OS) ve yag dokusu inflamasyonunun kritik bir rol oyna-
digi belirtilmektedir. Artan vicut yagi, gesitli bozukluklari
tetikleyen bir risk faktoradur (2). Obezitede biriken yag do-
kusu, proinflamatuar sitokinlerin yani sira reaktif oksijen
turlerinin (ROS) olusumunu artiran “adipokinler” adi verilen
biyoaktif maddelerin sentezini uyarir (3). Adipositokinler,
obezite ile iligkili lokal ve sistemik inflamasyondan sorumlu-
dur (4). Asin miktarda yag dokusu, proinflamatuar sitokin-
lerin (TNF-a, IL-1 veya IL-6) kaynagi olarak islev gorir ve
obezitenin dislk dereceli kronik inflamasyon yoluyla ROS
seviyelerinde bir artisa neden oldugunu ve oksidatif stresi
indiikler (4, 5). inflamasyon, oksidatif stres ve mitokondri-
yal disfonksiyon, inslin direnci, Kardiyovaskiler bozukluk-
lar, hipertansiyon, bazi kanser tirleri, astim ve T2D dahil ol-
mak Uzere metabolik bozukluklarin patogenezine katkida
bulunur (3,6).

Oksidatif stres (OS), reaktif oksijen tirlerini (ROS) notralize
etmede hiicresel antioksidan savunma sisteninin yetersiz-
ligi ve homeostatik dengenin bozulmasi olarak tanimlanir
(6). Uzun sureli oksidatif stres maruziyeti, DNA’da oksidatif
hasari, mitokondriyal disfonksiyonu tetikler ve sonugta lipit
birikimine ve insiilin direncine neden olan bir kisir dongiiye
neden olur (3).

Tiyoller 6nemli antioksidanlardir ve ROS'un enzimatik olma-
yan yollar ile yok edilmesinde rol oynarlar. OS gelistiginde,
proteinlerdeki tiyol gruplar disilfitlere dontstarilir. Daha
sonra, disllfit kdprileri belirli antioksidanlar tarafindan geri
dontsimli olarak tiyol gruplarina indirgenebilir. Boylece
dinamik bir tiyol/disilfit dengesi strdirilebilir (7).

Viicut kitle indeksi (VKi), 30 kg/m?'yi gecen bir kisi obez ola-
rak kabul edilir. Son zamanlarda yapilan arastirmalar, obe-
zite ile iliskili risk faktorlerinin asiri viicut agirhgina degil,
daha ¢ok yag dokusunun bolgesel dagihmina bagh oldugunu
ortaya koymustur (5). Bununla birlikte, bu indeks yagsiz-
yagh kitle oranini degerlendirmez (3). Vicut gelistirme eg-
zersizi yapan kas obezi bireyler ile asiri yag dokusuna sahip
obez bireylerdeki oksidatif stres diizeylerinin nasil bir degi-
sim gosterdigi tam olarak bilinmemektedir. Bu nedenle kas
obezi bireyler ile asiri yag dokusuna sahip obez bireyler ara-
sindaki oksidatif stres diizeylerinin tiyol-distlfit parametre-
leri yardimiyla incelenmesi amaglanmistir.

Kas obezi bireylerde Tiyol/Disiilfit homeostazi

Materyal ve Metod

Bu calisma, Harran Universitesi Tip Fakiiltesi Fizyoloji ana-
bilim dali laboratuvarinda gergeklestirilmis olup, calismaya
saghkli, yetiskin 122 erkek birey (Yas: 27,73+5,47 yil; Kilo:
80,70+11,38 kg; ve Boy: 177,78%5,93 cm) katilmistir. Tim
denekler calismanin amaglari hakkinda bilgilendirilmis ve
projeye katilim icin onaylari alinmistir. Bu ¢alisma Harran
Universitesi Tip Fakiiltesi Etik Kurulu tarafindan 05/04/2018
tarih ve 39 sayili karar ile onaylanmistir. Calisma Helsinki
Deklarasyonu ve lyi Klinik Uygulama y®nergelerine uygun
olarak gerceklestirilmistir.

Calismamiza 18-45 yaslari arasinda 122 gondlla erkek kati-
limci dahil edildi. Katihmcilar ilgilendikleri egzersizin sekline
ve Viicut Kitle indeksine (VKi) gore 4 farkli gruba ayrildi.

1. Kontrol Grubu (NKS): Dizenli spor yapmayan ve
VKi’si normal olan (22,70) 29 saglikli erkek gondillii
dahil edilmistir.

2. Duzenli Spor Yapan Grup (NKDE): Tempolu yiri-
yus ve hafif kosu tarzinda dizenli egzersiz yapan
ve VKi’si normal olan (22,56) 32 saglikli erkek gé-
nillt dahil edilmistir.

3. Obezite Grubu (AKOS): Diizenli spor yapmayan ve
VKi’si normalden yiiksek olan (28,75) 30 saglikh er-
kek gondlli dahil edilmistir.

4. Vicut Gelistirme Egzersizi Yapan Grup (VGE): Du-
zenli viicut gelistirme egzersizi yapan ve VKi’si nor-
malden ylksek olan (28,11) 31 saghkh erkek go-
nilli dahil edilmistir.

Kan Alma ve Numune Toplama:

Tim gonalla katilimcilardan, gerekli demografik olgiimler
yapildiktan sonra analizlerinde kullaniimak tzere 5 ml kadar
venoz kan numunesi alindi. Kanlar santrifiij edilerek serum-
lar ayrildi. Eppendorf tiiplere konularak analizler yapilin-
caya kadar -86°C’de derin dondurucuda saklandi. Kit ve sarf
malzemeler temin edildikten sonra serum 6rnekleri uygun
kosullarda eritilerek Harran Universitesi Fizyoloji Anabilim
Dali Laboratuvarimizda ilgili analizler yapildi.

Tiyol/Disiilfit Hemeostaz (TDH) Parametreleri:

Serum TDH parametreleri, Erel ve Neselioglu (8) tarafindan
gelistirilen kolorimetrik bir 6lcim teknigi kullanilarak ¢ali-
sildi. Baslangicta, serum dogrudan DTNB ile tepkimeye so-
kularak dogal tiyol seviyeleri 6l¢tildli. Daha sonra ise toplam
tiyol seviyelerini 6lgmek igin, serum numunelerindeki disil-
fit baglari sodyum borohidrit (NaBH4) kullanilarak serbest
tiyol gruplarina indirgendi. Daha sonra, kullaniimayan
NaBH4'i tamamen ortamdan uzaklastirmak i¢in formalde-
hit kullanildi. Ardindan DTNB kullanilarak hem indirgenmis
ve hem de dogal olarak serumda bulunan tiyol gruplar (to-
tal tiyol) olgtld. Bir distlfit baginin indirgenmesi ile iki ayri
tiyol grubu ortaya ciktigindan, dinamik distlfit baglarinin
miktari total tiyol ve natif tiyol arasindaki farkin yarisi sek-
linde hesaplandi. Ayrica, disiilfit / natif tiyol, dislfit / total
tiyol ve natif tiyol / total tiyol’in ylzdelik oranlari hesap-
landi.
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istatistiksel Analizler:

istatistiksel analizler icin IBM SPSS 25.0 (IBM SPSS Inc, Chi-
cago, IL, USA) paket programi kullanildi. Verilerin normal
dagilimi Shapiro Wilk testi kullanilarak degerlendirildi. Nor-
mal dagilima uyan sayisal veriler ortalama + standart sapma
olarak, normal dagilima uymayan sayisal veriler ise medyan
[ceyrek degerler aralig] olarak ifade edildi. Gruplar ara-
sinda, normal dagilima uymayan veriler Kruskal Wallis H
testi (grup ici karsilastirmalar icin Mann Whitney U testi) ve
normal dagilima uyan veriler ise tek yonll varyans analizi
(grup ici karsilastirmalar igin de Tukey testi) kullanilarak de-
gerlendirildi. Analizlerde gliven araligi %95 olarak kabul
edildi. P<0,05 istatistiksel olarak anlaml kabul edildi.

Bulgular

Calisilan gruplara iliskin demografik veriler incelendiginde
boy, kilo yas ve albimin degerleri agisindan istatistiksel acI-
dan anlamli bir farkhlik saptanmamistir. Viicut kitle indeksi
haricindeki diger tiim veriler normal dagilim gdstermekte-
dir (Tablo 1).

Tablo 1. Calisilan gruplara iliskin demografik veriler

Kas obezi bireylerde Tiyol/Disiilfit homeostazi

Calismada, Tablo 2’de incelendiginde istatistiksel olarak is-
tatistiksel olarak anlamli farkliliklarin diizenli spor yapan
grup ile viicut gelistirme egzersizi yapan grup lzerinde top-
landiklari gérilmektedir. Diizenli spor yapan grubun dogal
tiyol seviyesi diger tiim gruplardan daha yiiksek ve tiim
gruplar ile arasinda anlamli bir fark oldugu goérilmektedir.
Toplam tiyol seviyeleri degerlendirildiginde ise dlizenli spor
yapan grubun daha yilksek toplam tiyol seviyelerine sahip
olduklari, kontrol grubu ve obezite gruplari ile aralarinda is-
tatistiksel olarak anlamli farklar oldugu goze ¢arpmaktadir.
Disdilfit, Disulfit/Dogal Tiyol, Distlfit/Toplam Tiyol ve Dogal
Tiyol/Toplam Tiyol dizeyleri incelendiginde ise kontrol
grubu olan normal kilolu sedanter bireyler grubuna kiyasla,
Viicut gelistirme egzersizi yapan Kkisiler istatistiksel olarak
anlamli farklarin oldugu tespit edilmistir. Bu bulgular, nor-
mal kilolu diizenli egzersiz yapan katilicilarda dinamik tiyol
/ disllfit homeostazinin saglandigl, ancak viicut gelistirme
egzersizi yapan grupta dinamik tiyol / disulfit homeostazi-
nin bozuldugunu gostermektedir.

VKi <25

VKi >30

Diizenli Spor

Viicut Gelistirme

Kontrol Grubu Yapan Grup Obezite Grubu Egzersiz Grubu P
NKS (n=29) NKDE (n=32) AKOS (n=30) VGE (n=31)
Boy (cm) 176,45+6,63 177,2145,28 178,00+5,90 179,38+5,68 0,244
Kilo (kg) 87,62+7,17 71,34+7,40 91,2248,34 72,6246,11 <0,001
Yas (yil) 28,55+4,84 27,10+5,98 28,67+5,49 26,63+5,52 0,357
VKi (kg/m2) 27,96 [1,52] 23,29 [3,35] 28,53 [1,70] 22,50[2,17]
Albiimin (gr/dl) 3,999+0,366 3,966+0,283 3,900+0,372 4,035+0,283 0,422

Parametreler ortalama * SD veya medyan [IQR] olarak ifade edildi. SD: Standart sapma; IQR: Ceyrek degerler arahdi; VKI: Viicut kitle
indeksi; NKS: Normal kilolu sedanterler grubu; NKDE: Normal kilolu diizenli egzersiz grubu AKOS: Asiri kilolu ve obez sedanterler

grubu ve VGE: Viicut gelistirme egzersizi grubu.

Tablo 2. Calisilan gruplardaki Tiyol/Disulfit Hemeostaz parametreleri

VKi <25 VKi >30

Kontrol Grubu e:;Z:I’GiZ :r Obezite Grubu Zgzc::siz Gfszitirme P

NKS (n=29) NKDE (n=32) AKOS (n=30) VGE (n=31)
Dogal Tiyol (umol/L) 396,25+46,52 423,44+33,082b 376,20+33,95 397,15+38,374 <0,001
Toplam Tiyol (umol/L) 432,20+51,84 464,21+33,202> 412,25+35,14 442,20+42,91¢ <0,001
Disiilfit (umol/L) 17,946,07 20,4+5,96 18,045,44 22,5+8,24¢¢ 0,021
Disiilfit/ Dogal Tiyol (%) 4,54+1,42 4,86+1,54 4,84+1,55 5,71+2,10¢ 0,045
Disiilfit/ Toplam Tiyol (%) 4,13+1,19 4,40+1,28 4,3741,28 5,07+1,67¢ 0,055
Dogal Tiyol/ Toplam Tiyol (%) 91,74+2,37 91,21#2,56 91,25+2,57 89,87+3,35¢ 0,055

Parametreler ortalama * SD veya medyan [IQR] olarak ifade edildi. SD: Standart sapma; IQR: Ceyrek degerler araligi; NKS: Normal
kilolu sedanterler grubu; NKDE: Normal kilolu diizenli egzersiz grubu; AKOS: Asiri kilolu ve obez sedanterler grubu; VGE: Viicut gelis-

tirme egzersizi grubu. a: NKDE ile NKS, b: NKDE ile AKOS, c: VGE ile NKS, d: VGE ile NKDE, e: VGE ile AKOS arasinda anlamli fark vardir.
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Tartisma

Bu galisma ile viicut gelistirme egzersizi yapan bireylerdeki
oksidatif stres diizeylerinin, normal kilolu, asiri kilolu (obez)
bireyler ve dilizenli fiziksel egzersiz yapan normal kilolu bi-
reyler ile karsilastirarak arastirilmasi amacglanmistir. Viicut
gelistirme egzersizi yapan bireylerde oksidatif stres diizey-
lerini arastiran ¢alismalarin sayisi ¢ok sinirhdir.

Tartisma kisminda literatlirde sinirli veri bulunmasi nede-
niyle viicut gelistirme egzersizine en yakin brans olmasin-
dan dolayi halter ve direng egzersizleri dikkate alinmistir.
Bildigimiz kadariyla, viicut gelistirme egzersizi yapan kas
obezi bireylerde oksidatif stres biyobelirteci olan “tiyol-di-
stlfit” dlizeylerini arastiran literatlirde baska calisma bulun-
mamaktadir.

Temel bulgularimiz normal kilolu dizenli spor yapan gru-
bun daha yiksek antioksidan (tiyol) diizeyine sahip oldugu
gosterirken, viicut gelistirme egzersizi yapan grubun daha
yliksek oksidatif stres parametrelerine sahip oldugunu gos-
termektedir.

OS olarak tanimlanan, ROS lretiminin antioksidan savunma
kapasitesini astigl durumda, ateroskleroz, yaslanma, kan-
ser, metabolik sendrom, obezite ve diger inflamatuar has-
taliklar gibi birgok patolojik durum ortaya ¢ikmaktadir. Bu
nedenle, oksidan-antioksidan dengesinin stabilitesi, orga-
nizmalarin genel sagligi icin hayati bir konudur (7).
Duzenlifiziksel egzersiz, kardiyovaskuler hastalik, kanser ve
diyabet riskinde azalma ile birlikte tiim nedenlere bagh
olam riskini azaltma gibi birgok saglik yararina sahiptir. Pa-
radoksal olarak, kasilmis iskelet kaslarinin serbest radikaller
olusturdugu ve uzun siireli ve yogun egzersizin hiicresel bi-
lesenlerde oksidatif hasara neden olabilecegi bilinmektedir
(12).

Oksidatif stres, oksidan lretimi ile antioksidan yanitlar ara-
sindaki dengesizliktir. Agir egzersizin oksidatif stres biyobe-
lirteclerini akut olarak arttirdigi ve boyle bir egzersizi taki-
ben uzun siireli pro-oksidan redoks durumunun eslik ettigi
saptanmistir (13-17).

Egzersiz sirasinda, en az 3 ana ROS/RNS kaynagi, hlcresel
redoks dengesinin dnemli varyasyonlara ugramasina neden
olur: (i) mitokondriyal metabolizma, (ii) sitozol reaksiyonlari
(XO aktivitesi gibi) ve (iii) membrana bagl azalmis NADPH
oksidazin (Nox) (aktivasyonu) (18). Egzersiz sirasinda/son-
rasinda es zamanl olarak demir homeostazinda bozulmalar
da gozlemlenmistir. "Serbest" demir iyonlari, daha agresif
ROS/RNS Ulreten daha fazla serbest radikal reaksiyonlarini
katalize etme kapasitesi nedeniyle biyolojik sistemlerde
ozellikle zararhdir. Polotow ve ark. halter ¢alisan 11 kisi ile
yaptiklari ¢alismada, maksimum glg testinde, buyik mik-
tarda demir iyonu salinimi nedeniyle plazmadaki antioksi-
dan kapasitenin tiikenmesine neden oldugunu rapor etmis-
lerdir (19).

Yogun veya yorucu egzersiz, maksimum gicii azaltabilir (20,
21) ve kas hasarini, oksidatif stresi, inflamasyonu artirabilir,
bu da egzersiz yapma ve bir antreman programina bagli
kalma yetenegini azaltabilir (22). Yogun egzersizi ise genel-
likle glinler veya haftalarca siirebilen bir giigsiizliik ve agr

Kas obezi bireylerde Tiyol/Disiilfit homeostazi

doénemi izler ve zirve genellikle egzersizi takiben 24 ila 48
saat arasinda gergeklesir (20, 23).

Anaerobik esik yogunluguna yakin yapilan ve kisa sireli
maksimal efor harcanan sprint ve kuvvet egzersizleri gibi
egzersizin hemen ardindan lipid peroksidasyon belirtecleri-
nin arttigr bildirilmistir. Bu yiksek yogunluklu egzersizleri
takiben 48 saate kadar redoks pertiirbasyonlarinin devam
ettigi belirtilmistir (13, 15-17).

Cok yogun bir kuvvet antrenmani tiiri olarak bilinen olim-
pik halter egzersizleri de bu durumdan etkilenmektedir (24,
25). Lui et al. (24) ve Pettersson. (25), hem uzun sureli eg-
zersiz antremani hem de bir haftalik yogun direng antre-
mani yapan elit haltercilerde oksidatif stresin, kas hasarinin
ve hiicre hasarini arttirdigini rapor etmislerdir. Bu nedenle
yogun antrenman sonrasi uygun dinlenmenin toparlanma
icin dnemli oldugu belirtilmistir (20).

Ammar ve arkadaslari, olimpik bir halter seansindan hemen
sonra kas hasari, oksidatif stres ve inflamasyon belirtegleri-
nin, aksam ve 6gleden sonra seanslarina kiyasla sabahlari
daha yiksek artis oldugunu tespit etmisler. Ayrica 48 saatin
bu parametrelerin ¢ogu icin (6zellikle sabah seansindan
sonra) dinlenim degerlerine ulagsmak i¢in yeterli olmadigini
gostermislerdir (16, 20)

Genel olarak, agirlk kaldirma egzersizi, aerobik egzersizden
cok daha fazla iltihaplanma ve/veya kaslarda hasara neden
olmakta ve bu fenomen, halterin neden oldugu kas hasari
olarak bilinmektedir (27, 31). Yakin kizil6tesi spektroskopi
kullanarak, daha 6nce insan deneklerde agirlik kaldirma eg-
zersizi sirasinda kaslarda nispeten anoksik bir durumun
meydana geldigini saptamistir (30). Bu durumda, veno6z kan
¢ikisinin kisitlanmasi, agir direngli tekrarlayan kas kasiima-
larindan kaynaklanmistir ve egzersizden hemen sonra kan
akisinda hizli bir artis, "kasta iskemi-reperflizyon benzeri bir
durum" ile sonuglanmistir (29, 30). iskemi-reperfiizyon du-
rumu ROS dretir ve ROS'un neden oldugu doku hasari bilin-
mektedir (26, 28, 32).

Uchiyama ve arkadaslari, sican modeli kullanarak, agirlik
kaldirma egzersizi sirasinda oksidatif stres kaynakli kas ha-
sarinin olusup olusmadigini incelemisler. ilk pikte, {i¢ anti-
oksidan enzimin (SOD, GPX, CAT) hepsinde egzersizden he-
men sonra gozlenirken, ikinci pik egzersizden 24-72 saat
sonra gozlendigi rapor edilmistir. Antioksidan enzim aktivi-
telerindeki ilk artisin, agirhk kaldirma egzersizi sirasinda
tekrarlanan iskemi-reperfiizyon benzeri durumdan kaynak-
landigi ve bu iskemi-reperfiizyon durumunun ROS Ureti-
mine neden olabilecegi belirtilmistir. Makrofajlar, nétrofil-
ler ve diger fagositik hiicrelerin nekrotik alanlarin ortadan
kaldiriimasina yardimci oldugu bilinmektedir. ikinci pikin ise
bu hiicrelerin kasin hasarli kismina gogline ve fagositik akti-
vitelerine bagl olabilecegi belirtilmektedir (26).

Sonug¢
Viicut gelistirme egzersizi yapan bireylerde, agir egzersiz
nedeniyle oksidatif stresin arttig, tiyol / dislfit homeosta-
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zinin bozuldugu gérulmektedir. Diizenli egzersiz yapan nor-
mal kilolu bireylerde ise oksidatif stresin azaldigi, tiyol / di-
stlfit homeostazinin korundugu goriilmistir. Bu sonuglar
bize viicut gelistirme egzersizi gibi agir egzersizlerden kagin-
mamizi, dizenli ve hafif egzersizlerin ise tesvik edilmesi ge-
rektigini gbstermektedir.

Etik onam: Bu ¢alisma icin Harran Universitesi Tip Fakiiltesi Etik
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Abstract

Dr. Ibrahim Hakan BUCAK
Background: Teleradiology refers to radiological images being transmitted in an electronic environment from Altinsehir Neighborhood 3012 Street Ma-
the hospital where the imaging was performed to another center for consultation or reports. It is also widely nas Site G Bloc Floor:7 No:32 Adiyaman/
employed in Turkey. The purpose of this study was to perform a retrospective evaluation of the teleradiology TURKEY Postal Code:02040

images of patients presenting to the pediatric emergency department.

Materials and Methods: Cases presenting to the pediatric emergency department of a Turkish tertiary edu-
cation and research hospital between 01.01.2018 and 30.08.2018 and undergoing imaging reported using
the teleradiology system were evaluated retrospectively. Age, sex, the imaging technique (computed tomog-
raphy or magnetic resonance imaging) and the test report result, day and time of presentation to the emer-

E-mail: drhbucak@hotmail.com
ihbucak@hotmail.com

gency department, and patient outcomes were recorded. Received / Gelig tarihi: 25.08.2021
Results: One hundred nine cases reported with the teleradiology system were included in this study. Forty-
four (40.4%) patients were girls and 65 (59.6%) were boys, with a mean age of 105.53 + 62.46 (4-212) months. Accepted / Kabul tarihi: 11.02.2022

Computed tomography was performed on 108 patients (99.1%), and both computed tomography and mag-
netic resonance imaging on one (0.9%). Patients most frequently presented on Saturdays (22.9%) and at
16:00-00:00 hours (48.6%). The most common emergency department presentation symptoms were those
involving the central nervous system (40.4%). Teleradiology system reports were most frequently normal
(66.1%), followed by acute appendicitis (11.9%), and hydrocephaly (7.3%).

Conclusions: This first study evaluating the use of teleradiology in the pediatric emergency department con-
cluded that teleradiology is useful in the diagnosis and treatment of cases requiring radiological imaging at
the weekends and outside normal working hours.

DOI: 10.35440/hutfd.986914

Key Words: Teleradiology, Pediatric emergency medicine, Computed tomography

0z.

Amag: Teleradyoloji hizmeti; radyolojik goriintiilemenin elektronik ortamda konsiiltasyon ya da raporlanmasi
amaciile gonderilmesidir. Ulkemizde de yaygin olarak kullanilmaktadir. Calismada ¢ocuk acil servise basvuran
hastalarin teleradyoloji gortintiilemelerinin geriye yonelik degerlendirilmesi amaglandi.

Materyal ve Metod: Ugiincii Basamak bir Egitim ve Arastirma Hastanesi Cocuk Acil Servisi he 01.01.2018-
30.08.2018 tarihleri arasinda teleradyoloji sistemi ile raporlanan goérintilemesi olan olgular retrospektif
degerlendirildi. Calismada; yas, cinsiyet, gorliintileme tetkiki [bilgisayarli tomografi (BT) ve magnetik re-
zonans goruntileme (MRG)] ve tetkik rapor sonucu, acil servise basvuru giinii ve saat araligi, basvuru sikayeti,
hastanin sonlanimi kaydedildi.

Bulgular: Teleradyoloji sistemi ile raporlanan 109 olgu ¢alismaya dahil edildi. Olgularin 44’u ( %40.4) kiz, 65 1
(%59.6) erkek, yas ortalamalari ise 105.53 #62.46 (4-212) ay idi. Olgularin 108 ine (%99,1) bilgisayarl tomo-
grafi, 1 (%0.9) hastaya ise hem bilgisayarli tomografi hem de manyetik rezonans goériintiilemenin yapildigi
saptandi. Olgularin hastaneye en sik cumartesi ginu (% 22.9) ve 16.00-24.00 (% 48.6) saat araliginda
basvurduklari belirlendi. En sik acil servis bagvuru sikayeti merkezi sinir sistemine (% 40.4) ait yakinmalar idi.
Teleradyoloji sistemi raporlari incelendiginde en sik 3 rapor sonucu; normal (% 66.1), akut apandisit (%11.9),
hidrosefali (%7.3) oldugu goruldu.

Sonug: Ulkemizde teleradyoloji hizmetinin ¢ocuk acil serviste kullanimini degerlendiren bu ilk calismada rady-
olojik goriintiileme ihtiyaci olan olgularin tani ve tedavisinde katki sagladigi sonucuna varildi.

Anahtar kelimeler: Teleradyoloji, Cocuk acil tip, Bilgisayarli tomografi
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Introduction

Telemedicine is defined as the simultaneous use of medical
data and telecommunications technology in medical services
and/or for educational purposes (1). Teleradiology, one of
the sub-branches of telemedicine, is widely employed in all
fields of medicine, and is becoming an increasingly appreci-
ated medical discipline. Teleradiology involves the transmis-
sion, via an electronic system, of radiological images from the
medical center where the imaging was performed to a differ-
ent location for interpretation and/or consultation (1,2). The
technique first began being used in the 1960s, and teleradi-
ology services in Turkey were first made available in 1997
(2,3).

By their nature, emergency departments are the units most
in need of teleradiology. This method plays a key role in the
diagnosis, follow-up, and treatment of patients presenting to
the emergency department (4). The main factor behind the
use of teleradiology in the emergency department is that ra-
diology services are not easily available outside normal work-
ing hours (5). No previous studies have investigated the use
of teleradiology in pediatric emergency departments in Tur-
key. The study data will therefore contribute to the literature
in clarifying the current position.

The purpose of this study was to perform a retrospective
evaluation of cases undergoing radiological imaging in the
pediatric emergency department of a tertiary education and
research hospital and reported using teleradiology.

Materials and Methods

The files of cases presenting for any reason to the pediatric
emergency department of a Turkish education and research
hospital between 01.01.2018 and 30.08.2018, undergoing ra-
diological imaging computed tomography (CT) and magnetic
resonance imaging (MRI), and with images transferred for re-
ports using the teleradiology service were examined retro-
spectively. Age (months), sex (male/female), the imaging test
requested (CT or MRI) and the test result, the day of presen-
tation to the emergency department, time of presentation,
presentation symptom, and outcome (discharge, hospitaliza-
tion, referral to another hospital department) were recorded
from the patient files. Trauma and emergency surgery pa-
tients are not examined on a primary basis in our hospital’s
pediatric emergency department. Trauma and emergency
surgery patients are not therefore directly admitted. The sur-
gical requirements of the cases in the study were also as-
sessed separately.

Patients examined in the pediatric emergency department
during the study period who did not undergo radiological im-
aging, and those whose images were not transferred to the
teleradiology system despite imaging being performed were
excluded from the study.

Ethical approval
Approval was granted by the local ethical committee (no.
2019/8-23).

The Evaluation of Teleradiology Images in the Pediatric Emergency

Statistical Analysis
The study data were analyzed on SPSS software (IBM, version
21.0, Chicago, IL, USA). Categorical data were expressed as
number and percentage, and constant variables as mean plus
standard deviation.

Results

Examination of the hospital records showed that 116,170 pa-
tients were examined at the pediatric emergency depart-
ment between 01.01.2018 and 31.08.2018. MRI and CT were
performed on 120 patients, and images from 109 of these
were reported via the teleradiology system. All 109 cases re-
ported using the teleradiology service were included in the
study.

Forty-four (40.4%) of the 109 patients in the study were girls
and 65 (59.6%) were boys. The mean age of the patients was
105.53 + 62.46 (4-212) months. CT was performed on 108
(99.1%) patients and CT plus MRI on one (0.9%).

The most frequent day of presentation was Saturday [25 pa-
tients (22.9%)], and the most frequent time of presentation
was between 16:00 and 00:00 [53 (48.6%)]. Although the
most common emergency department presentation symp-
tom was central nervous system findings [50 (40.4%) pa-
tients], the incidence of abdominal pain among gastrointes-
tinal system symptoms was also notably high [35 (28.2%) pa-
tients]. The data elicited in the study are shown in Table 1.

Table 1: General study data.

n (%)
Sex Female 44 (40.4)
Male 65 (59.6)
Tests cT 108 (99.1)
CT and MRI 1(0.9)
Day of presenta- Monday 14 (12.8)
tion Tuesday 12 (11)
Wednesday 12 (11)
Thursday 12 (11)
Friday 23 (21.1)
Saturday 25 (22.9)
Sunday 11 (10.1)
Time of presenta- 08:00-16:00 39 (35.8)
tion 16:00-00:00 53 (48.6)
00:00-08:00 17 (15.6)
Central nervous system 50 (40.4)
Afebrile convulsion 17 (13.7)
Febrile convulsion 9(7.3)
Emergency depart- Headache 8 (6.5)
ment presentation Other (clouded con- 16 (12.9)
symptom sciousness, facial paraly-
sis, syncope, etc.)
Gastrointestinal tract 42 (33.8)
Abdominal pain 35(28.2)
Emergency depart- Vomiting 7 (5.6)
ment presentation General symptoms 32 (25.8)
symptom Fever 29 (23.4)
Hematuria 1(0.8)
Electric shock 1(0.8)
Foreign body ingestion 1(0.8)
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Examination of the CT and MRI reports evaluated through the
teleradiology system revealed that 72 (66.1%) were normal,
13 (11.9%) were reported as acute appendicitis, and eight
(7.3%) as hydrocephaly. Imaging in the only patient to un-
dergo CT and MRI revealed tubo-ovarian abscess. Details of
the teleradiology reports are given in Table 2.

Thirty-eight (34.9%) of the 109 cases included in the study
were treated on an out-patient basis, 46 (42.2%) were admit-
ted to the children’s diseases ward, and three (2.8%) to the
pediatric intensive care unit, while 22 (20.2%) were referred
to relevant branch clinics. Sixteen (14.7%) of the patients
transferred to relevant branches on the basis on the imaging
results were taken for emergency surgery.

Table 2: CT report results.

Diagnosis n (%)
Normal 72 (66.1)
Hydrocephaly 8(7.3)
Tubo-ovarian abscess and ovarian cyst 1(0.9)
Pulmonary mass 1(0.9)
Ovarian cyst 1(0.9)
Acute appendicitis 13 (11.)
Arachnoid cyst 2(1.8)
Cerebral edema 2(1.8)
Pleural effusion 1(0.9)
Subdural hematoma 1(0.9)
Mastoiditis 1(0.9)
Nasal mass 1(0.9)
Mesenteric lymphadenitis 1(0.9)
Perforated appendicitis 1(0.9)
Acute cerebral ischemia 1(0.9)
Ureteral stone 2(1.8)

Discussion

Imaging techniques are of vital importance to rapid and ac-
curate diagnosis in emergency departments. Emergency de-
partments endeavor to meet their radiology consultations,
inside or outside working hours, by means of ‘teleradiology.’
Although there are various models for adult emergency de-
partments across the world, there is no special application
for pediatric emergency departments (6,7). Despite the in-
creasing numbers of imaging tests being performed in emer-
gency departments, the problem of insufficient radiology
support is predicted to persist in the years ahead. As a result
of advances in imaging techniques, and the provision of low-
cost imaging archiving and communications systems in rural
and less developed regions. Teleradiology is now available on
request in all health institutions (3,4). One study evaluating
the provision of pediatric radiology services outside normal
working hours determined that hospitals approached the
subject differently, with models such as shift working, telera-
diology services, or a separate radiology unit for the emer-
gency department being employed (6). Teleradiology is also
widely employed in rural areas in Turkey (8).

The Evaluation of Teleradiology Images in the Pediatric Emergency

The imaging technique for which reports were most fre-
quently requested in the present study was CT (n: 108,
99.1%). Aquino MR et al. (6) analyzed pediatric emergency
department radiology reports outside normal working hours,
and reported the use, in decreasing order of frequency, of
direct radiology, ultrasound, body CT, and neurological CT.
Turgut K et al. (9) analyzed CT images reported by means of
teleradiology in pediatric/adult age groups. Those authors
established that abdominal CT was the imaging technique for
which reports were most frequently requested via teleradiol-
ogy in cases presenting with abdominal pain. Yurtseven A et
al. (10) analyzed CT use in the emergency department and
found that 84.2% of 337 pediatric cases undergoing CT imag-
ing were reported as normal. In the present study, 66.1% of
CT tests were reported as normal. Considering that gastroin-
testinal tract symptoms were present in 42 (33.8%) of the
109 cases included in this study, and the numbers of reports
determining abdominal pathology from CT examination and
of cases reported as normal (Table 2), we think that greater
priority should be attached to alternative imaging techniques
not involving radiation (such as ultrasonography), as an alter-
native to CT imaging.

Gattu et al. (11) examined the literature concerning telemed-
icine practices (tele-consultation, tele-monitoring, tele-edu-
cation, etc.) in pediatric emergency medicine in a study from
2016. Those authors reported that the use of telemedicine
procedures in pediatric emergency medicine was promising,
and that the number of academic centers using telemedicine
programs was rising on a continuous basis. The present study
is the first to evaluate teleradiology services in the pediatric
emergency department in Turkey. Our study data show that
teleradiology is most employed on Saturdays and between
the hours of 16:00 and 00:00. They also show that hospitals
requesting teleradiology service provision or already using
teleradiology will experience or are experiencing greater in-
tensity on the day and times we identified for pediatric emer-
gency departments.

In addition to providing immediate information, teleradiol-
ogy can also prevent repeated test requirements when
properly planned. In a retrospective study from the USA in
2016, Watson et al. (12) analyzed 400 randomly selected
trauma patients transferred to the surgery department of a
university hospital in 2007-2012. These consisted of 200
trauma patients admitted without use of teleradiology and
200 admitted after teleradiology services. The authors con-
cluded that repeat CT imaging rates were lower in the trauma
patient group admitted after use of teleradiology. That study
also suggested that teleradiology reduced costs, length of
stay in the emergency department, and exposure to radia-
tion. Trauma patients are not admitted to our pediatric emer-
gency department. However, it appears that the need for re-
peated CT imaging can be prevented as a result of teleradiol-
ogy for cases requiring surgery. In a study from 2008, Duch-
esne et al. (13) analyzed the application of teleradiology in
the care and management of trauma patients in a rural area.
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The authors reported that as a result of teleradiology use, se-
verely injured patients were transferred promptly to a ter-
tiary trauma center. That study indicated that with the use of
telemedicine, patients with mild injuries could be treated in
the center without being referred to an advanced center, and
that repeated CT scans were avoided in the event of referral.
The analyses described above and our own study results in-
dicate that the use of teleradiology should be further dissem-
inated in pediatric emergency departments.

Limitations

The limitations of this study include its single-center nature,
and the low patient number deriving from the fact that ours
is not a trauma/emergency surgery center.

Conclusions

Teleradiology is successfully employed in the pediatric emer-
gency department and contributes significantly to the diag-
nosis and treatment of cases requiring radiological imaging.
Further studies regarding teleradiology in the pediatric emer-
gency department are now needed.
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Arastirma Makalesi / Research Article

Ektodermal Displazi’de Doku Malformasyonlari, Ozellikleri ve Olusum Oranlari

Yasemin YAVUZ!

1 Harran Universitesi, Dishekimligi Fakiiltesi, Dis Hastaliklari ve Tedavisi, A.D. Sanliurfa, Tiirkiye

Oz.

Amag: Ektodermal Displazi sendromu, dogum 6ncesi yasamda ektoderm tabakasindan gelisen iki veya
daha fazla dokunun anormal gelisimi ile tanimlanan, 200’e yakin karmasik bir genetik bozukluk grubudur.
Bu klinik vaka serisi galismasinin amaci, Ektodermal Displazi vakalarinin klinik bulgularinin gorilme
sikliklarini degerlendirmek, farkindalik olusturmak ve dental yaklagsimlar hakkinda bilgi vermektir.
Materyal ve Metod: Calismada tiim vakalar, tani igin klinik muayeneden gegirildi ve tiim major dental
Ektodermal Displazi anomalileri incelendi. Muayenede, girik disler, mevcut dis sayisi, dis sekil anoma-
lileri, kafatasi, ylz, sag, tirnaklar, cilt, ter bezleri incelendi.

Bulgular: Calismada elde edilen klinik bulgularin gérilme yiizdeleri hakkinda bilgi verildi.

Sonug: Bu calismalarin dis hekimleri arasinda farkindalik olusturup hastalarin yasam kalitesine katki
saglayacag dusunaldd.

Anahtar Kelimeler: Cirik, Risk, Agiz saghgi, Ektodermal Displazi.

Abstract

Background: Ectodermal dysplasia syndrome is a complex group of nearly 200 genetic disorders cha-
racterized by the abnormal development of two or more tissues that develop from the ectoderm layer
in prenatal life.

The aim of this retrospective clinical case series study is to evaluate the frequency of clinical findings of
ectodermal dysplasia cases, to raise awareness and to provide information about dental approaches.
Materials and Methods: All of participated cases in the study, underwent a rigorous clinical examina-
tion for diagnosis, and all major dental Ectodermal dysplasia anomalies were examined in the cases. In
the examination, decayed teeth, number of existing teeth, tooth shape anomalies, skull, face, hair, na-
ils, skin, sweat glands were examined.

Results: Information was given about the percentage of clinical findings obtained in the study.
Conclusions: It was thought that such studies would raise awareness and contribute to the quality of
life of the patients.

Keywords: Caries, Risk, Oral health, Ectodermal Dysplasia.
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Giris

Ektodisplasin A'nin (EDA) genetik eksikligi, X'e bagh Hi-
pohidrotik Ektodermal Displaziye (XLHED) neden olur (1).
Ektodermal Displazi (ED) embriyonun ektoderm tabaka-
sindan kaynakli kompleks bir grup gelisim bozuklugudur.
Prenatal hayatta embriyo 3 tip hiicre tabakasindan; endo-
derm, mezoderm ve ektoderm olusur. Ektoderm hiicreleri
dis, sag, tirnak, cilt ve ter bezlerinin gelisimini ve farkh
baska dokulari olusturur.

Displazi terimi, normal biylime modelinden farkh bi-
yliime gelisme anlamina gelir. Bu nedenle, Ektodermal
Displazi, bir bireyin viicudunda ektodermden gelisen iki
veya daha fazla dokunun yapisinda degisiklikler oldugu
anlamina gelen genetik bozukluklari tanimlayici bir terim-
dir. ED gorilme sikliginin 10.000’de 1’den 100.000’de 1’e
kadar degisen oranlarda oldugu bildirilmistir (2-13).

ED ilk olarak 1792’de Danz tarafindan rapor edilmistir. ED
deriyi, gozleri, kulaklari, solunum yollari mukozasini, par-
mak ve ayak parmaklarinin gelisimini, sinirleri ve viicudun
diger dokularini da etkileyebilir. Simdiye kadar 170-200
farkh ED formu tarif edilmesine ragmen, molekiler di-
zeyde neden olan 30 civarinda gen tiiri tanimlanip acikla-
nabilmistir (5, 6, 8, 9, 11-16). Kalitsal olarak ED, yeni mu-
tasyonlar sonucu veya otozomal dominat, otozomal rese-
sif, X'e bagli resesif ya da X'e bagli dominant genetik gegis
gosterebilir (12-14, 16-22).

X-linked hipohidrotik ektodermal displaziye (XLHED) ge-
netik olarak ectodisplasin A1 (EDA1) molekil eksikliginin
sebep oldugu ve bu molekiliin eksikliginin prenatal do-
nemde giderilmesinin deri ve dis eksiklikleri gibi klinik bul-
gulari engelledigi ile ilgili calismalar yayinlanmistir (23,
24). Arastirmacilar EDA proteini, gebeligin 26 ve 31. haf-
talarinda iki etkilenmis insan ikizine ve 26. gebelik hafta-
sinda tek bir etkilenmis insan fetlisiine intraamniyotik ola-
rak uygulamis, 33. haftada (ikizler) ve 39. haftada (tek go-
cuk) dogan bebeklerde normal sekilde terleme izlenmis-
tir. XLHED ile ilgili hastaligin, 14 ila 22 aylik olduklarinda
gelismedigini bildirmislerdir (1). Bu sonug, gebeligin erken
doénemlerinde tespit edilen ED vakalarinda eksik olan EDA
proteininin yerine konulmasi (protein replasman tedavisi)
gibi tedavi edici bir yontem bulunabilecegi yoniinde Gimit
vericidir.

Ozel olarak adlandiriimis cok sayida kompleks ED tiirii ta-
nimlanmasindan dolayi tani konulayamayabilir. Bunun
yaygin sebeplerinden bazilari; kisinin semptomlarinin bir
ED sendromunun klasik tanimina uymamasi, kisinin gene-
tik testten gegmemis olmasi ve vakadaki mevcut semp-
tomlarin birden fazla ED tipine uymasi olabilir. Genetik
testlerin yapilip bir taniya ulasilamamasi veya genetik test
sonucunun negatif olmasi (bilinen genlerde mutasyonun
olmamasi) gibi durumlarda vaka tanimlanmamis ED tipi
olarak adlandirilabilir (24).

ED'lerle ilgili tanimlanmis neden olan geni gosteren sinirli
bilgi ve tanimlamalar vardir (15). Nadir gorilen hastaliklar
grubunda degerlendirilen ED’nin kesin patogenezini belir-
lemek i¢in daha fazla genetik ¢alismalara ihtiya¢ oldugu

Ektodermal Displazi ve Doku Malformasyonlari

bildirilmistir (25).

ED’de gelisme geriliginin nedeninin farkinda olunmayabi-
lir, bu durum ED’nin spesifik tipinin teshisini bulmada ge-
cikme ile sonuglanabilir. ED vakalari, bircok benzerlik tasi-
yan ve siniflandirilmasi zor olan heterojen bir kalitsal geli-
sim bozuklugudur. (14).

ED vakalarinda dental ve medikal problemleri tedavi et-
mek icin genetik teshis gerekli degildir. Genetik teshis ol-
madan da vakalar ydnetmek semptomlari hafifletmek
mimkiindr.

Terleme ile ilgili problemler var ise, taniniz ister Hipohid-
rotik Ektodermal Displazi (HED) isterse de Ankyloblepha-
ron-Ectodermal Defects-Cleft Lip And/Or Palate Send-
romu (AEC) olsun, hasta asiri sicaklardan korunulmahdir.
Disler eksikse, tani Okiilodentodijital Displazi Sendromu
veya Ektrodaktili-Ektodermal Displazi Sendromu(EEC) ol-
sun, protetik ve ortodontik tedaviler kesin ayirici tani ko-
nulmadan da yapilabilir. Boylece vakalarin yasam kalitesi
onemli 6lglide optimize edilebilir.

Bu vaka serisi ¢alismasinin amaci, klinik gorseller ve giin-
cel bilgiler 1s1ginda hekimler arasinda oral bulgulara odak-
lanarak ED hakkinda farkindalik olusturmak, ED’nin semp-
tomlarinin tedavi segenekleri hakkinda bilgi vermektir.

Materyal ve Metod

Bu ¢alisma, kliniklerimize basvuran ED vakalarindan elde
edilmis bilgiler kullanilarak yapilmistir.

Harran Universitesi Klinik Arastirmalar Etik Kurulunun
10.01.2021 tarih ve HRU/22.01.11 sayili izin karart ile ¢a-
lismaya baslanmis ve hastalardan onam formu alinmistir.
Calismaya ED tanisi konmus toplam 45 vaka dahil edildi.
Vakalarin yas, cinsiyet, akrabalik ylzdeleri, konik dis, dis
eksiklikleri gibi 6nemli ED bulgulari incelendi. Tiim hasta-
lar muayene edilip, hem vakalarin hem de ailelerin minor
ve major anomalileri degerlendirildi. Klinik olarak maksil-
lofasial bulgular degerlendirilip kayit altina alindi. Vakalar-
dan gesitli nedenlerle elde edilmis olan réntgen ve ligbo-
yutlu konik 1sinli bilgisayarli tomografi gorintileri ince-
lendi.

istatiksel olarak “Fisher's Exact Testi” kullanilarak karsilas-
tirmalar yapilip degerlendirildi.

Bulgular

Calismaya dahil edilen ED tanisi konmus; 1,5-45 yas arasi
yas ortalamasi 13,6 olarak tespit edilen, 21’i erkek ve 24’i
kadin olmak tzere toplam 45 vaka dahil edildi.

Yapilan klinik muayene ve radyolojik degerlendirmelerde
vakalarin yas (Ortalama 13,6), cinsiyet, ebeveynler ara-
sinda akrabalik durumu (29 vaka), terleme azlig1 (38 vaka),
semer burun (29 vaka), ileri ¢ikik dolgun dudak (34 vaka),
mevcut dis sayisi (Ortalama 13,4) ve konik dis gorulme sik-
lig1 (38 vaka) gibi 6nemli ED bulgulariincelendi ve gorilme
ylzdeleri arasinda istatiksel karsilastirmalar yapildi (Sekil
1).

Terleme azlig1 gérilme oranlari agisindan cinsiyetler ara-
sinda (Kadin-Erkek degiskenine gore) “Fisher's Exact
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Testi” uygulanarak karsilastirma yapildi (Sekil 1) ve istatis-
tiksel olarak anlamli bir fark bulunmadi (P=0.252 yani
P>0.05).

Ektodermal Displazi Bulgular:

Dis Eksikligi Olan
Vakad5

Az Terleme 38 Konik Dis 38

-_—

Cikik Dudak 34

Akraba 29 ~ Semer Burun 29
= Kadin 24
Erkek 21

Ort Dis Sayisi 13,4

10 Ort Yag 13,6

(1)) =

Sekil 1. ED’nin 45 vakada belirlenen bulgularinin gérilme yiz-
deleri.

Tartisma

ED vakalarda sik rastlanan karakteristik intraoral bulgular;
sut ve daimi diglerde konik sekil bozuklugu, oligodonti, hi-
podonti, anadonti, dissiz bolgelerde az gelismis alveolar
kret, maksiller retriizyon, mandibular protriizyon, dis-
lerde siirme gecikmesi olup klinik tanida olduk¢a 6nemli-
dir (7, 11, 18, 26).

Yaptigimiz gcalismada, klinik muayene ve radyolojik incele-
melerde vakalarin yas ortalamasi 13,6 olarak tespit edildi,

21 kadin, 24 erkek olmak lizere toplam 45 vaka lizerinde
ylriatilen incelemede 29 ebeveyn arasinda akrabalik, 38
vakada terleme azligi, 29 vakada semer burun, 34 vakada
ileri ¢ikik dolgun dudak tespit edildi. Vakalardan elde edi-
len yas, mevcut dis sayisi (Ortalama 13,4) ve konik dis go-
rilme sikhigr (38 vaka) gibi 6nemli bulgular ve gorilme
yuzdeleri karsilastirildiginda literatiirle paralel bulgular
gorulmastar (27).

Cinsiyet (Kadin-Erkek) degiskenine gore terleme azhgi
veya yoklugu karsilastirildiginda erkek ve kadinlar ara-
sinda istatistiksel olarak anlamli bir fark bulunmadi

(P=0.252, P>0.05) (Sekil 1).

ED vakalarinin agiz igi ve disi klinik bulgularinda; dis ek-
siklikleri, dis malformasyonlari, konik dis sekilleri, mevcut
dislerde guriige yatkinhk, tukurik bezi salgisinda azlik, ya-
rik dudak ve/veya damak gorilebilir. Semer burun, géz ve
dudak cevresinde hiperpigmentasyon, cenelerde ve yiiz
gorinimiinde dikey boyut azhigi, ¢cikintih alin, dolgun disa
donik ve protruziv dudaklar bulunur.

ED vakalarinda sag, kas ve kirpikler, ince, kisa ve azdir.
Deri; keratinize, diiz ve kurudur. Avug ici ve ayak tabanla-
rinda hiperkeratozis bulunur. Alin ve dudaklar ¢ikintili, bu-
run ¢okuktlir. Goz ve agiz gevresinde gizgisel ince kirigik-
liklar ve koyu pigmentasyon, tirnaklarda kalinlasma, renk
degisikligi, sekil bozuklugu gibi defektler gorilebilmekte-
dir. Ter bezleri degisik oranlarda etkilendiginden hasta-
larda azalmis terleme (hipohidroz) veya terlememe (an-
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hidroz) gorilebilir. Terleme kaybi ile viicut sicakhgr kont-
rol mekanizmasi ortadan kalkmistir. Ani ylkselen ates ve
sicaga tahammulsuzliik goraliir. Cocukluk donemlerinde
sik sik yiiksek ates ataklari gegirebilirler.

ED sendromlu vakalarda, géz kapakgigindaki bezlerin yok-
lugu ve gobzyasi salinimindaki yetersizlik gbziin ylizeyinde
epitelyal sorunlara sebeb olabilir. Solunum yolunda mu-
kus Uretiminin azalmasi enfeksiyonlara yatkinlk, isitme
kaybi, burun tikanikhgi, bagisikhk sisteminde zayiflik gibi
problemleri ortaya cikarabilir (11, 13, 14, 18, 26, 28, 29,
30).

Calismamizda vakalarin %84’linde terleme az veya yoktu,
%64’linde semer burun, %75’inde ileri ¢ikik kalin dudak-
lar, %84’linde konik disler ve %100’tnde dis eksiklikleri
gorildiu elde edilen bu klinik bulgular literatir ile parelel-
lik gostermistir (Sekil 2, 3, 4, 5, 6, 7). ED vakalarinda ge-
nellikle tipik bir goriintl s6z konusudur. Klinik gériiniim
toplum igine gikmaktan kaginma, ice kapanma, ve degisik
psikolojik problemler olarak karsimiza cikabilir. Bu ne-
denle hastalarin mimkin oldugunca erken yaslarda este-
tik ve fonksiyon kayiplarinin karsilanmasi psikolojik ve
sosyal gelisimlerinin saglikh olmasi agisindan 6nemlidir.

Sekil 2. Panoramik radyografide gorilen konik digler ve alveolar
vertikal kemik boyutunda kayiplar.

Sekil 3. Agiz ici muayenede tespit edilen ED’nin tipik bulgularin-
dan dis eksiklikleri ve konik dis gorintumleri.

Alveolar kretlerde dis eksikligine bagh gelisim eksikligi
gozlenir, ¢ene ve ylz vertikal boyut kaybi ile sagittal
yonde boyutsal buyume geriligi gézlenir. Derin damak ve
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dudak/damak yarigi, salgl bezlerinin gelisememesi veya
az salgi yapmasina bagli olarak; agiz kurulugu, disfaji (yut-
kunma zorlugu) ve dis curugine yatkinhk gorilebilir. Dis-
lerde sayl anomalileri, konik sekiller, diastemalar, anor-
mal kok sekilleri, daimi dis kdklerinde rezorpsiyon ve mine
hipoplazileri gorilebilir (31-33). Belirtilen klinik bulgular
vakadan vakaya hafiften siddetliye degisen oranlarda ola-
bilir.

Sekil 4. Agiz ici muayenede tespit edilen ED’nin tipik bulgularin-
dan dis eksiklikleri ve konik dis gérintmleri.

sekil 5. Ug Boyutlu Konik I§|nI| Bilgisayarli Dental Tomografide
ED’nin karakteristik bulgularindan dis eksiklikleri ve bagli olarak
alveolar kretlerdeki vertikal kemik gelisim eksiklikleri.

ED’nin degisik klinik bulgu gosteren farkli tipleri tanimlan-
mistir. Genetik tasiyicilik modeli otozomal dominant, oto-
zomal resesif ve X kromozomuna bagl resesif karakterler
icerir. ED hem erkek hem de kiz cocuklarda gorulebilir (8,
11, 21). Genetik tastyiciik modeline gére hem kadin hem
de erkeklerde klinik bulgularin etkilenme oranlar farkh
olabilir.

ED vakalarinda temel dental ihtiyag ¢lirlik dislerin resto-
rasyonu, protetik rehabilitasyonlar (implant uygulama-
lari, tam protez, sabit ve hareketli kismi protez kombinas-
yonlari) ile oral hijyen egitimidir. Bu nedenle dis hekimi
tedavi planlamasini multidisipliner yapmali ve erken dis
kayiplarini 6énlemelidir. ED vakalarinda 6zellikle Ust ge-
nede dis eksikligine bagl yeterli alveolar kret olmamasi ve
kret tepelerinin maksiller sinlise ¢ok yakin olmasindan do-
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layi geleneksel implant uygulamalari yapilamaz. Ancak ya-
pilan galismalarda deneyimli ve egitimli ¢ene cerrahlari
tarafindan zigomatik kemikten destek alinip implant ya-
pilmasi givenle kullanilabilir alternatif tedavi yontemi
olarak bildirilmistir (34).

Sekil 6. ED vakasindan anterior yiiz profil goriinimi 6r-
negi.

Sekil 7. ED vakasindan lateral yiiz profil gérinimu ornegi
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ED vakalar fiziksel gelisim defektleri nedeniyle estetik
kaygilar tasimaktadirlar ( 25, 35). Estetik, fonksiyon ve fo-
nasyona yonelik erken dental tedaviler bliyik 6nem tasi-
maktadir.

ED vakalarinda agiz kuruluguna sik rastlanir bu nedenle
yiksek gurik riski olusur. ED vakalarinda disiik oranlarda
florur iceren dis macunlariilk disin sirmesiyle beraber dis
fircalamasinda kullanilabilir. Cocuklarda artmis biberon
clirtgi riski goz 6niinde bulundurulmali ve ebeveynler bil-
gilendirilmelidir. Erken donemde dis hekimi destegi alin-
mal dizenli agiz dis saghgi bakimi yapilmalidir.

Son yillarda yapilan ¢calismalardan elde edilen kanitlar, in-
sanlarda clriik yatkinliginda mine formasyonunda yer
alan genlerin rolleri oldugunu géstermektedir (36). Gene-
tik duizensizliklerin ¢lirlik olusumunda rol oynadigi belirtil-
mektedir ve bu konu ile ilgili ED vakalarinda genetik iligki-
leri agiga cikarici galismalar yapilabilir.

Sonug

Dig hekiminin ED’nin karakteristik ve ayirt edici 6zellikle-
rine hakim olmasi, erken teshis agisindan oldukca deger-
lidir. Estetik, fonksiyon ve fonasyonun saglanmasi, dikey
boyutun korunmasi ve vakanin fiziksel ve psikososyal ge-
lisiminde, 6nemli kose tasidir. Eriskin donemde cerrah

implant uygulamalari ile birlikte sabit ya da hareketli pro-
tez uygulamalari dustndlebilir.

Vakalara medikal yonlendirme ile; kulak burun bogaz has-
taliklari, genetik, géz hastaliklari, dermatoloji ve gogus
hastaliklari gibi boltiimlerden tibbi destek alinabilir.

Tibbi tedaviler genellikle vakalarin semptomlarini hafif-
letme amaci tasirken, dental tedaviler maksillofasial siste-
min estetik, fonksiyon ve fonasyonunu saglamaya ve ayni
zamanda normal fiziksel ve psikolojik biiyiimeyi destekle-
meye yoneliktir. Tedaviler ED’li bireylerin yasam kalitesini
bozan klinik semptomlarin azaltilmasina ve anormal geli-
sen dokularin fonksiyonel olmasini saglamaya yoneliktir.

Dis hekimleri, nadir goriilen genetik bir dizensizlik olan
ED’nin tanisinda ilk basamak olabileceklerini unutmama-
hdirlar. ED vakalarina ve ebeveynlerine, mevcut dislerin
onemi ve en iyi sekilde korunmasi gerektigi, erken yas-
larda gerekli tedavilerin yapilmasinin zaruriyeti bilinci ve-
rilmelidir.
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Abstract

Background: Social stigma is the discrediting or unfair treatment of a person or group for any
of their characteristics. Social stigmatization is one of the most important results of the COVID-
19 pandemic. The aim of the present study is to develop a measurement tool for assessing
COVID-19-related stigma.

Materials and Methods: The sample of the study consisted of 324 participants who were for-
merly diagnosed with COVID-19. Measurement regarding the validity of the COVID-19 Stigmati-
zation Scale was evaluated with exploratory analysis.

Results: Females accounted for 50.3% (n = 163) of the participants, and the mean age of the
participants was 35.35 + 11.23 . The internal consistency coefficient of the scale was 0.95. The
internal consistency coefficients of the subscales were .92 for “anticipatory anxiety”, .90 for
“external stigmatization”, .89 for “negative self-image”, .84 for “contagion anxiety”, .90 for “dis-
closure anxiety”, and .87 for “internal stigmatization.” The total variance explained by the scale
was 61.96%.

Conclusions: The findings indicated that the COVID-19 Stigmatization Scale, consisting of 44
items in six subscales, is a valid measurement tool for COVID-19 related social stigma.

Key Words: COVID-19, Pandemic, Stigma, Scale development

0z.

Amag: Sosyal damgalanma, bir kisi veya grubun herhangi bir 6zelliginden dolayi itibarsizlastiril-
masi veya haksiz muameleye maruz kalmasidir. COVID-19 pandemisinin 6nemli sonuglarindan
biri sosyal damgalanmadir. Bu galismanin amaci, COVID-19 ile iliskili damgalanmayi deger-
lendirmek igin bir 6l¢lim araci gelistirmektir.

Materyal ve Metod: Arastirmanin drneklemini, daha 6nce COVID-19 tanisi almis 324 katilimci
olusturdu. COVID-19 Damgalama Olgegi'nin gegerliligine iliskin dl¢iimler, agimlayici faktdr analizi
ile degerlendirildi.

Bulgular: Katilimcilarin %50.3'inl (n=163) kadinlar olusturdu ve katimcilarin yas ortalamasi
35.35+11.23 idi. Olgegin ic tutarlihk katsayisi 0.95 idi. Alt dlgeklerin i¢ tutarllik katsayilar
“beklenti kaygisi” i¢cin .92, “digsal damgalanma” igin .90, “olumsuz benlik imaji” igin .89, “bulas
kaygis!” icin .84, “ortaya ¢ikma kaygis!” igin .90 ve “i¢sel damgalama” igin .87 saptandi. Olgegin
acikladigi toplam varyans %61.96 idi.

Sonug: Bulgularimiz, alti alt 8lgekli 44 maddeden olusan COVID-19 Damgalama Olgegi'nin COVID-
19 ile ilgili sosyal damgalanmayi degerlendirmek icin gegerli bir 6l¢im araci oldugunu
gostermistir.

Anahtar kelimeler: COVID-19, Pandemi, Damgalanma, Olgek gelistirme
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Introduction

Erving Goffman defined stigma as “an attribute which is
deeply discrediting that reduces a person from a whole and
usual person to a tainted, discounted one” (1). People all
over the world are exposed to stigmatization due to their
gender, race, language, and cultural differences (2). On the
other hand, some people are stigmatized because of their
medical problems. Many studies have reported that people
with contagious diseases have been exposed to social dis-
crimination and stigma (3,4). It has been reported that the
SARS and MERS pandemics have consequences associated
with social stigmatization (5,6). HIV/AIDS-related stigma
has been indicated in the results of many studies as well.
These studies reported consequences of such stigmas are
feelings of shame, guilt, anger, worthlessness, and hope-
lessness, and the avoidance of social interactions (7,8).
After the first coronavirus disease-19 (COVID-19) case was
reported in Wuhan, China, in December 2019, COVID-19
rapidly spread across the world. By October 20, 2021, the
number of confirmed COVID-19 cases worldwide reached
241,411,380 (9). On the same date, 7,387,537 total COVID-
19 cases were reported in Turkey (10). The rapid spread of
the pandemic and mandatory restrictions caused some so-
cial problems.

The COVID-19 pandemic has seemingly caused concerns re-
lated to social stigmatization, especially for infected indi-
viduals and healthcare workers. For instance, healthcare
professionals have reportedly been rejected by their rela-
tives and neighbors, with whom the professionals often
share common living spaces (11-14). Healthcare workers
have even been denied access to public transport and
shared elevators in some countries (12). COVID-19 survi-
vors have been exposed to social discrimination by their
neighbors, which leaves survivors feeling more anxious and
lonelier (15). Meanwhile, it has been reported that individ-
uals from Far Eastern countries experience social problems,
including exposure to physical violence, all over the world
(16). Misused definitions and the spread of incorrect infor-
mation about COVID-19 have caused such stigmas. It has
been stated that the "myths" about transmission of the dis-
ease, the prevention suggestions, and the treatments all
stigmatize COVID-19 survivors and healthcare workers. The
World Health Organization has reported that the use of
some inappropriate expressions to define the COVID-19
pandemic—such as "COVID-19 victims," "COVID-19 pa-
tients," and "families with COVID-19"—can facilitate social
stigmatization as well (17). The COVID-19 pandemic has
also been identified as a “Chinese virus” by some politicians
and magazines (18).

Due to the aforementioned reports and results, it can be
said that COVID-19-related stigma is an important social is-
sue all over the world. It is clear that along with individuals
diagnosed with COVID-19, the elderly and healthcare work-
ers are more exposed to stigma throughout the pandemic.
We think that a measurement tool is needed to evaluate
social stigma, which is one of the important social problems

A scale proposal for COVID-19-related social stigmatization

of the COVID-19 pandemic. To our knowledge, two differ-
ent self-report scales have been developed so far in Thai-
land and Egypt to assess the stigma associated with COVID-
19 (19,20). Although COVID-19-related stigma has been re-
ported in many scientific articles, there is no developed
measurement tool to investigate this stigma in Turkish pop-
ulation. Therefore, this study aims to develop a self-report
scale for assessing COVID-19-related stigma in Turkish pop-
ulation.

Materials and Methods

Sample

The sample of the study consisted of 324 participants who
were formerly diagnosed with COVID-19 at Adiyaman Edu-
cation and Research Hospital. The diagnosis of COVID-19
was confirmed by PCR for all participants. The inclusion cri-
teria for participation were i.) being over the age of 18, ii.)
having no severe mental or neurological iliness (Those di-
agnosed with schizophrenia, mental retardation, alcohol
and substance use disorder, and dementia were excluded),
iii.) being at least a primary school graduate, and iv.) having
completed the quarantine period (minimum 14 days) after
recovery. The research protocol was registered in the clini-
cal trials registry of the Turkey Ministry of Health and with
the non-invasive clinical research ethics committee of
Adiyaman University (2020/8-15). All procedures per-
formed in this study were conducted with the informed
consent of the participants.

Process
The following steps were considered in order to develop
the COVID-19 Stigmatization Scale:

i.) Information on stigma associated with COVID-19 and
other contagious diseases was obtained through a lit-
erature review.

ii.) Semi-structured interviews were conducted with the
individuals selected from the sample and healthcare
workers, and their common complaints related to
stigma were determined.

iii.) The opinions about the content of the scale were ob-
tained from the authors in the field.

iv.) Possible items that could be included in the raw draft
of the scale were determined, and a raw scale with 69
items was created by three researchers. While the au-
thors determined 69 items related to stigma, both the
reports and scientific articles related to COVID-19 and
the findings published in previous pandemics such as
SARS and MERS were taken into consideration.

Materials

A sociodemographic form that included age, gender, mari-
tal status, education level, number of family members,
working status, medical problems, psychiatric disease or
psychotropic drug use, tools of transport used, and eco-
nomic status was completed by all participants.
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The COVID-19 Stigmatization Scale (raw form) was also
completed by each participant. The COVID-19 Stigmatiza-
tion Scale was designed by the authors as a five-point Likert
type scale. The response of each item is rated as 1 (never),
2 (rarely), 3 (sometimes), 4 (often), and 5 (always) points.

Statistical analysis

The SPSS 24.0 package program (SPSS Inc., Chicago, IL,USA)
was used for the statistical analyzes of the datas. Normality
tests and exploratory factor analysis (EFA) were applied to
determine the suitability of the collected data for statistical
analysis. The factor structure of the scale was determined
by examining the factor loads for the factors in which the
items were included. An internal consistency analysis was
conducted to test the reliability of the measurements ob-
tained from the sample.

Results

Females accounted for 50.3% (n = 163) of the participants,
and the mean age of the participants was 35.35 + 11.23
(range = 18-80). Healthcare workers (doctors and nurses)
accounted for 43.2% (n = 140) of the participants. Univer-
sity graduates accounted for 66.1% (n = 214) of the partici-
pants.

Exploratory Factor Analysis and Construct Validity

EFA was performed to determine the distribution of the 69
scale items to sub-dimensions and the factor structure of

A scale proposal for COVID-19-related social stigmatization

the scale. As the first step, the Keiser-Meyer Olkin (KMO)
sample competence value was 0.91, and the Bartlett's test
of sphericity value was 2= 10578.69 (df = 990 and p =
0.001) (Table-1).

Table 1. Exploratory Factor Analyzes of COVID-19 Stigmati-
zation Scale

Kaiser-Meyer-Olkin Measure (KMO) 0,906
Bartlett's Test of Sphericity ( Approx. Chi-Square) 10578,691
Degree of freedom 990,00
Significance (P) 0,001
Reliability (Alpha) (a) 0,952
Explained Total Variance 61,963

The correlation matrix of the variables was examined, and
it was found that the correlations between variables were
over .30 in many cases. To determine the construct validity
of the scale, the vertical rotation (varimax) technique was
used, and the data was found to meet the necessary crite-
ria, according to the principal components method. To de-
termine the number of factors, the Kaiser criterion (> 1 of
eigenvalue), line graph, common factor variance, and ex-
plained variance ratio were taken into account. Our find-
ings showed that, in the first analysis of the scale, there
were eight factors with an eigenvalue above 1. After we ex-
amined the items in the factors and related measurements,
the scale was expected to comprise six factors (Figure-1).
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Figure 1. line Chart for Exploratory Factor Analyses (EFA) of COVID-19 Stigmatization Scale

For the factor analysis, the factor eigenvalues, explained
variance rates, factor loads, and scree plot were examined,
and the analysis was repeated by removing the items with
insufficient values. Item reliability measures for the scale
items ranged between r = 0.390-0.850, common variance
measures between r = 0.354-0.813, and factor-1 load val-
ues between 0.430-0.680 (Table-2). Twenty-five items of
the raw scale were removed because their factor loadings

were below 0.40. According to the breaks in the line graph,
the scale showed six more breaks after a vertical break. Ac-
cordingly, the items in the scale were collected in six fac-
tors: “health anxiety,” “external stigmatization,” “negative
self-image,” “contagion anxiety,” “disclosure anxiety,” and
“internal stigmatization.” The vertical rotation (varimax)
technique was used in factorization. The determined fac-
tors are named according to the content of the relevant
items. The eigenvalues, variances, and alpha values of each

” u
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factor are sufficient, as seen in Table-2. The total variance
explained by the scale was 61.96%.

The internal consistency coefficient (a) of the scale was
0.95. The two-half reliability values of the scale were 0.93

for the first half and 0.91 for the second half. The Spear-

man—Brown coefficient was 0.863. The internal consistency

Table 2. Exploratory Factor Analyzes for COVID-19 Stigmatization Scale

A scale proposal for COVID-19-related social stigmatization

coefficients (o) of the subscales were .92 for “anticipatory
anxiety,” .90 for “external stigmatization,” .89 for “negative
self-image,” .84 for “contagion anxiety,” .90 for “disclosure
anxiety,” and .87 for “internal stigmatization.”

Item Common Factor-
Items Reliabi- Variance 1
lity Value

1. COVID-19 infected me because | did not say no for kindness to every wish of the people. 0,51 0,53 0,60

2. Since | had COVID-19, my confidence in myself has decreased considerably in my future life. 0,62 0,52 0,60

3. I will never be physically the same as before. 0,67 0,49 0,49
- 4. If | get COVID-19 once again, | may not be able to regain my health. 0,49 0,35 0,43
.g 5. Since | had COVID-19, | will be alone from now on. 0,53 0,41 0,48 © 5
5: 6. Since | had COVID-19, | will never be able to socialize with the people | care about. 0,58 0,55 0,60 ng‘ ﬁ
> 7. Since | had COVID-19, my self-confidence will gradually decrease in my future life. 0,72 0,71 0,66 5 P
% 8. Even if | get rid of COVID-19, | think it will always affect me negatively from now on. 0,67 0,56 0,59 S e
% 9. Since | had COVID-19, my future plans will behindered. 0,69 0,59 0,61 gCJD §
g 10. Since | had COVID-19, | am afraid that | will not be able to do some of my activities. 0,75 0,64 0,58 w >

11. Out of fear of COVID-19, I will no longer be able as sociable (enterprising) as | was in the 0,71 0,64 0,64

past.

12. Since | had COVID-19, | will not have relationships with my friends as before. 0,68 0,60 0,59

13. Since | had COVID-19, | will not be able to engage in any activity with the people around me. 0,70 0,60 0,52

1. When | got COVID-19, what people said about me made me feel awful. 0,75 0,67 0,60

2. What people said about me when they found out that | was COVID-19 was very upsetting 0,74 0,65 0,60
c for me.
-3 3. The fact that | was COVID-19 made my friends see me as kind of culpable. 0,70 0,65 0,68
E 4. My colleagues blamed me for being COVID-19. 0,66 0,58 0,53 lo\t ":'.
g 5. My social circle thought | was an irresponsible person because | was COVID-19. 0,62 0,49 0,54 Lg 3
2 6. Some people pretend it's my fault that I'm COVID-19. 0,67 0,55 0,58 ,—?, 3
‘—u‘; 7. Some people around me attribute that | am COVID-19 due to my own faults. 0,80 0,74 0,61 % §
§ 8. People who have heard that | have COVID-19 thinks that | am someone to be stayed away 0,59 0,58 0,53 23
£ from.
“ 9. Even if | have survived COVID-19, people are saying that | should stay away from people. 0,51 0,55 0,59

10. People who hear that | had COVID-19 think as if | will infect them immediately. 0,51 0,58 0,60

11. | felt guilt when | got COVID-19. 0,39 0,35 0,48
e @ | 1. Many people think someone with COVID-19 is disgusting. 0,72 0,65 0,47 g o
= g 2. Many people treat someone who has had COVID-19 as if they were cursed. 0,77 0,73 0,47 Ty §
% & | 3. Many people think that someone with COVID-19 is dirty. 0,84 0,80 0,49 g ™
Z 8 | 4. Ifeelthat many people are looking at someone with COVID-19 as if they were contaminated. 0,85 0,81 0,49 & >
z 1. I am constantly worried about infecting other people with COVID-19. 0,78 0,71 0,46 ©
-g 2. Even though the doctors say | am no longer at risk of transmitting COVID-19, | cannot get the RN
= ) X 0,75 0,75 0,61 ~ ™~
< thought of contagion out of mind. it
S 3. Eveniflam fully recovered, | do not approach anyone because | think I might infect someone ,—?, 8
S ) ] 0,79 0,81 0,61 > 5
8 with COVID-19. : : g <
§ 4 Even though | a.m fully recovered, | cannot do what I should have done because | think | might 0,62 0,63 0,59 2>

infect someone with COVID-19.
z 1. When | got COVID-19, | found it very risky to tell someone. 0,68 0,63 0,62 .
-g 2. When | got COVID-19, | could only say this to people | trust around me. 0,76 0,68 0,57 o0 &1
é 3. When | got COVID-19, | was careful to whom | could tell this. 0,77 0,69 051 Z; S
g 4. When | got COVID-19, | avoided to tell about this situation with some people. 0,85 0,78 0,53 ,—:", 3
§ 5. | was worried that people who found out | had COVID-19 would tell others about it. 0,74 0,71 0,57 % §
2 6. | told people to keep it a secret that | was COVID-19. 0,70 0,60 0,46 >3
e 7. | was afraid to tell people that | am COVID-19. 0,80 0,72 0,54
& c 1 Some people around me think | deserve to be COVID-19. 0,42 0,37 0,46 . ',;
E 212 | am ashamed of myself that | got COVID-19. 0,82 0,78 0,51 % ~ ™~
o :L'.; 3. | have the feeling that | am a harmful person because | got COVID-19. 0,70 0,68 0,57 z §* §
§ g 4. Being COVID-19 makes me feel like a bad person. 0,77 0,78 0,60 _ga ]
£ 5. When | got COVID-19, | felt like | was not as nice as other people. 0,40 0,38 0,52 u" g
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Discussion

The aim of the present study was to develop a measure-
ment tool for assessing COVID-19-related stigma. The
findings of the study showed that the COVID-19 Stigmati-
zation Scale is a self-report scale consisting of six factors
and forty-four items with sufficient statistical reliability
and validity.

The rapid spread of misinformations about COVID-19 has
caused intense fear among patients with COVID-19. An-
ger and hatred has arisen in a part of the society against
COVID-19 patients. At the beginning of the COVID-19 pan-
demic, xenophobia caused serious social problems for Far
Eastern individuals, especially in Europe (12,14). On the
other hand, it has been reported that health workers are
exposed to discriminatory attitudes in many countries
(21). This study revealed the psychometric properties of
a self-report scale that can be used to assess the stigma
associated with COVID-19.

To our knowledge, there is no scale developed to assess
the stigma associated with COVID-19 in our country. In
this study, whether the research sample was sufficient or
not was interpreted by calculating the KMO value. KMO
values above 0.9 are considered “superb” for sampling
adequacy (22). Kaiser 1974). The KMO value of the
COVID-19 Stigmatization Scale was 0.91 in the initial va-
lidity analyses, showing that the sample size was suffi-
cient. The results of EFA indicate that item loads of the
COVID-19 Stigmatization Scale were between 0.430-
0.680. Matsunaga has noted that item loads above 0.40
are within acceptable limits. It can thus be said that the
factor loads related to the items are acceptable (23).
Internal consistency was examined for the reliability of
the final form of the COVID-19 Stigmatization Scale. The
Cronbach-a value of the scale was 0.95. Cronbach-a val-
ues above 0.9 are considered to show “excellent” internal
consistency (24). Therefore, the Cronbach-a value of the
COVID-19 Stigmatization Scale is compatible with a relia-
ble internal consistency.

The current study had some limitations. The results re-
garding the COVID-19 Stigmatization Scale are limited to
the data of a city with a population of approximately
three hundred thousand. It can be considered as a limita-
tion of the present study. The validity of the scale should
therefore be tested in culturally different samples. As an-
other limitation of the study, the concurrent validity of
the COVID-19 Stigmatization Scale could not be evaluated
due to the lack of a similar scale with norm study in Turk-
ish population. Additionally, information on the follow-up
process of the participants in the intensive care unit (ICU)
and non-intensive care unit could not be obtained. There-
fore, stigmatization characteristics of those followed in
the ICU and non-ICU could not be compared.

Conclusion
To conclude, our results indicate that the COVID-19 Stig-
matization Scale has psychometric properties. The

A scale proposal for COVID-19-related social stigmatization

COVID-19 Stigmatization Scale with a six-factor structure
consisting of 44 items is a self-report measurement tool
that clinicians can use to evaluate social stigma associated
with COVID-19.
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Association of Higher Body Mass Index and Diastolic Dysfunction in Patients
Non-Hospitalized with COVID-19: A Post-COVID-19 Echocardiography Study
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Abstract

Background: The studies reported an association between body mass index (BMI) and diastolic func-
tion in metabolically healthy individuals. The relationship between the BMI and diastolic dysfunction
(DD) of metabolically healthy who recovered from COVID-19 without hospitalization and who have
effort dyspnea has not been adequately studied yet. This study aimed to characterize the association
between BMI and diastolic function in an uncomplicated group with preserved ejection fraction.
Materials and Methods: The study included 50 (17 males and 33 females) patients and 50 (20 males
and 30 females) healthy control subjects. A transthoracic echocardiogram was performed in all pa-
tients.

Results: There was no significant difference between the groups in terms of age (p=0.101), gender
(p=0.534), and BMI (p=0.070). C-reactive protein (CRP) (p=0.005) and D-dimer (p=0.009) were signifi-
cantly higher in the patient group. DD was significantly higher in the patient group (p<0.001). When
controlling for the effect of age in the patient group, a significant negative correlation was found be-
tween BMI and E/e’ ratio (r=0.428; p=0.001), while this significance was not detected in the control
group (r=0.118; p=0.414). According to the linear regression analysis, BMI had a significant and posi-
tive predictive effect on the E/e' ratio (p=0.004). According to the logistic regression analysis, BMI was
found to have a predictive effect on the diagnosis of DD (p=0.007).

Conclusions: Obesity has been associated with severe COVID-19 infection through impaired ventila-
tion. In our study, it is understood that the deterioration in ventilation can continue, and diastolic
dysfunction is more common in overweight patients who have had COVID-19.

Key Words: Body mass index, Diastolic function, Transthoracic echocardiography, COVID-19

0z.

Amag: Calismalar, metabolik olarak saglikh bireylerde viicut kitle indeksi (VKi) ile diyastolik fonksiyon
arasinda bir iliski oldugunu bildirmektedir. Metabolik olarak saglikli olup hastaneye yatiriimadan
COVID-19'dan iyilesen ve sonrasinda efor dispnesi gelisenlerin VKi ile diyastolik disfonksiyon (DD)
arasindaki iliski heniiz yeterince arastirilmamistir. Bu galismada, ejeksiyon fraksiyonu korunmus kom-
plike olmayan bir grupta VKi ile diyastolik fonksiyon arasindaki iligkiyi karakterize etmeyi amagladik.
Materyal ve Metod: Calismaya 50 (17 erkek ve 33 kadin) hasta ve 50 (20 erkek ve 30 kadin) saglikli
kontrol denegi dahil edildi. Tum hastalara transtorasik ekokardiyogram uygulandi.

Bulgular: Gruplar arasinda yas (p=0,101), cinsiyet (p=0,534) ve VKi (p=0,070) agisindan anlaml fark
yoktu. Hasta grubunda C-reaktif protein (CRP) (p=0,005) ve D-dimer (p=0,009) anlamli olarak daha
yuksekti. DD, hasta grubunda anlamli olarak daha yuksekti (p<0,001). Hasta grubunda yasin etkisi
kontrol edildiginde, VKi ile E/e’ orani arasinda anlamli negatif korelasyon bulunurken (r=0,428;
p=0,001), kontrol grubunda bu anlamlilik tespit edilmedi (r=0,118; p=0,414). Lineer regresyon analizine
gore VKi'nin E/e' orani lizerinde anlamli ve pozitif bir prediktif etkisi vardi (p=0,004). Lojistik regresyon
analizine gére VKi'nin DD tanisini ngdriicii etkisi oldugu bulundu (p=0,007).

Sonug: Obezite ventilasyonda bozulma yoluyla siddetli COVID-19 enfeksiyonu ile iligkilendirilmistir.
Calismamizda COVID-19 gecirmis overweight hastalarin COVID-19 sonrasinda da ventilasyondaki bo-
zulmanin devam edebildigi ve diastolik disfonksiyonun daha sik goriildigi anlagiimaktadir.

Anahtar kelimeler: Viicut kitle indeksi, Diyastolik fonksiyon, Transtorasik ekokardiyografi, COVID-19
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Introduction

The exact relationship between body mass index (BMI) and
the coronavirus disease 2019 (COVID-19) clinic has been
studied many times over the past year (1). While the first
studies focused more on obesity (2), subsequent studies re-
vealed that higher BMI (3, 4), which does not meet the obe-
sity criteria, also has a negative effect on COVID-19. Obesity
might act as an independent risk factor for a poor disease
progression of COVID-19 (5), and it is associated with various
problems such as a decrease in total respiratory system
compliance, respiratory muscle inefficiency, increased air-
way resistance and work of breathing, and ventilation-per-
fusion inequality in the respiratory system (6, 7). Simonnet
et al. (8) demonstrated that the risk for invasive mechanical
ventilation in patients diagnosed with COVID-19 was more
than seven-fold higher for those with BMI>35 compared
with BMI<25 kg/m2. From a cardiovascular perspective,
obesity is causally related to diabetes mellitus, stroke, hy-
pertension, renal disease, and heart failure (8). However,
obesity or higher BMI can cause cardiopulmonary problems
without causing these complications (9). On the other hand,
studies show a graded association between higher BMI lev-
els and higher risk of COVID-19 infections (3, 4).

The vast majority of the above information addresses the
acute episodes of patients hospitalized for COVID-19 (10). It
is known that many people infected with COVID-19 experi-
ence the disease without any or milder symptoms and the
need for hospitalization (11). While some of this group of
outpatients did not show any signs after recovery, it was re-
ported that post-COVID-19 dyspnea occurred in some indi-
viduals (12). Studies have reported that these symptoms af-
ter COVID-19 may be associated with comorbid diagnoses
(23). Unlike, people who do not have any comorbid diseases
may experience symptoms in the post-COVID-19 period. Ef-
fort dyspnea is one of these symptoms recently encoun-
tered in cardiology outpatient clinics (12-14).

In this study, we aimed to compare the transthoracic echo-
cardiogram (TTE) parameters of patients who were admit-
ted to the cardiology outpatient clinic of a district state hos-
pital with dyspnea and who had COVID-19 no more than
three months ago with no or mild symptoms without hospi-
talization with healthy controls regarding with clinical and
sociodemographic variables.

This study aimed to investigate diastolic dysfunction in peo-
ple who have recently had COVID-19 and to compare it with
the control group.

Materials and Methods

Study Design

In this cross-sectional study, we compared consecutive pa-
tients admitted to the cardiology outpatient clinic of a dis-
trict state hospital with a control group. After being seen by
the treating cardiologist, each patient’s eligibility for the
study was evaluated, and if they were eligible, they were in-
vited to participate in the study. The patient group consisted

Post-COVID-19 Dyspnea in Patients without a Comorbidity

of individuals with effort dyspnea. The patient group con-
sists of patients who applied to the cardiology outpatient
clinic for various reasons, who had a positive COVID-19 re-
verse transcriptase-polymerase chain reaction (RT-PCR)
test, and were treated at home. The patient group received
favipiravir treatment for COVID-19. The control group con-
sisted of metabolically healthy subjects. All subjects under-
went TTE within the admission day. Biochemical analysis
was also performed on the same day. BMI was calculated by
dividing weight in kilograms (kg) by height in meters squared
(m?). The approval of the local ethics committee was ob-
tained, and all study participants provided written informed
consent (University Ethics Committee, Protocol number:
2021/01-7).

Exclusion and Inclusion Criteria

Patients and controls were included if they were over 18
years of age. All subjects were considered metabolically
healthy, defined as lack of known diabetes mellitus, hyper-
tension, and hyperlipidemia. All patients had used favipi-
ravir 50-60 days ago due to COVID-19 (first day 1600 mg
twice daily; 2-5 days 600 mg twice a day) without the need
for hospitalization. Those who tested positive for COVID-19
RT-PCR in the patient group before three months were ex-
cluded from the study. None of the subjects had a history of
dyspnea. The subjects with ejection fraction (EF) under 50%
and patients with extreme BMIs (<18.5 or >50) were ex-
cluded. The subjects with aortic stenosis and regurgitation,
mitral stenosis and regurgitation, or atrial fibrillation were
excluded. The control group consisted of metabolically
healthy subjects who were judged to be free of any acute or
chronicillness by history and physical examination, and they
were recruited from hospital staff. There was no drug use in
the patient group and control group.

Measurements

The modified Medical Research Council Dyspnea Scale
(mMRC), which consists of five statements that describe al-
most the entire range of dyspnea from none (grade 0) to
nearly complete incapacity (grade 4), was used in the evalu-
ation of dyspnea (15).

The twelve lead electrocardiogram (ECG) recordings (50
mm/s, 10 mm/mV) were obtained in the supine position us-
ing a CardioFax S device (Nihon Kohden, Tokyo, Japan). Rest-
ing heart rate was measured using the ECG data, and QT in-
tervals were manually calculated by a cardiologist using the
ECG data. Calipers and magnifying glasses were used to re-
duce measurement errors. The QT interval was calculated as
the time from the start of the QRS complex to the end of the
T wave. According to Bazett’s formula’s heart rate, the
measured values were corrected, and a corrected QT inter-
val (QTc) was obtained.

Transthoracic echocardiographic evaluations were per-
formed on all participants using a Vivid 5 Pro ECO device
(General Electric, Horten, Norway). All comprehensive two-
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dimensional echocardiographic examinations were per-
formed according to the American Society of Echocardiog-
raphy (16). In the lateral decubitus position, the images of
the parasternal long and short axis and four-chamber and
two-chamber views from the apical window were obtained.
The left ventricular (LV) EF was assessed using Simpson’s
method. Cardiologists interpreted images with >5 years of
working experience.

LV diastolic function was assessed with Doppler echocardi-
ography following the American and European Societies of

Post-COVID-19 Dyspnea in Patients without a Comorbidity

Echocardiography recommendations. The following varia-
bles were measured: peak transmitral flow velocity in early
diastole (E), peak transmitral flow velocity in late diastole
(A), E/A ratio, early diastolic mitral annular velocity (e’), E/
e’, septal €’, lateral €’, left atrium volume index, tricuspid re-
gurgitation velocity. Diastolic dysfunction (DD) was diag-
nosed according to the TTE results and categorized into
three grades based on the 2016 version of recommenda-
tions (Figure 1) (17).

Mitral |

Y h

| Inflow

[E/A < 0.84E=< SOCm/S}

[ E/A < 0.8+E> 50cm/s
or

0.8 < E/A <2
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2of 3or3of3
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A
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Grade III Diastolic
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LAP
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Figure 1. Diagnostic Criterias of Diastolic Dysfunction (LAP: Left atrial pressure, TR: Triscuspid Regurgitation)

Venous blood samples were obtained from the antecubital
vein of both the patient and control group. The samples
were centrifuged within 30 minutes, and on the same day,
centrifugation was followed in the "CELL-DYN 3700 SL ana-
lyzer (Abbott Diagnostics, Chicago, U.S.A.)" device at the bi-
ochemistry laboratory the same hospital.

Statistical Analysis

Statistical analysis was performed using SPSS Mac Version
26.0 (Statistical Package for the Social Sciences Inc.). De-
scriptive statistics and continuous variables were given as
mean * standard deviation, and categorical variables were
presented as frequency and percentage. The Chi-square test
was used to analyze the categorical data. Normal distribu-
tion suitability was assessed using the Kolmogorov—Smirnov
test. Independent-samples t-test was used to compare two
groups to determine significant differences between
groups. Pearson correlation analysis was performed in both
groups. Binary logistic regression analysis was used in dias-
tolic dysfunction prediction. Linear regression analysis was

used in E/e’ ratio prediction. A value of less than 0.05 (p-
value) was considered statistically significant.

Results

TTE and ECG parameters were compared between the pa-
tient group and the control group. EF (p=0.073), E (p=0.717),
A (p=0.475), E/A ratio (p=0.557), lateral e’ (p=0.061), pulse
(p=0.545), QT (p=0.228), and QTc (p=0.150) values were sim-
ilar between the patient group and the control group. €’
(p<0.001) and septal e’ (p=0.049) were significantly higher
in the control group. Left atrium (LA) volume index
(p<0.001), peak tricuspid regurgitation (TR) velocity
(p<0.001) and E/e’ (p<0.001) were significantly higher in the
patient group (Table 1).

The sample consisted of 50 patients and 50 healthy controls.
There was no significant difference between the groups in
terms of age (p=0.101), gender (p=0.534), and BMI
(p=0.070) (Table 1).
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Table 1. Sociodemographic and Clinical Variables of Patient and Control Groups

Variables

Patient Group (n=50) Control Group (n=50) p value
Age (years) 34.90+9.86 30.58+8.55 0.101
Male 17 (34%) 20 (40%)
Gender Female 33 (66%) 30 (60%) 0.534
Normal 21 (42%) 42 (84%)
Grade of DD Grade 1 15 (30%) 5(10%) <0.001**
Grade 2 14 (28%) 3 (6%)
Grade 0 22 (44%) 36 (72%)
mMRC Grade 1 22 (44%) 13 (26%) 0.010*
Grade 2 6 (12%) 1(2%)
BMI 25.57+3.41 24.54+2.94 0.070
EF 64.00+3.23 62.72+3.80 0.073
E 0.78+0.04 0.78+0.04 0.717
A 0.75+0.04 0.75+0.03 0.475
E/A Ratio 1.03+0.09 1.04+0.02 0.557
e’ 5.62+1.02 6.95+0.73 <0.001**
E/e’ Ratio 14.31+2.00 11.46+1.43 <0.001**
Septal e’ 7.32+1.30 7.78+0.74 0.049*
Lateral e’ 10.60+1.65 11.1941.03 0.061
LA Volume Index 32.97+3.54 30.31+2.79 <0.001**
TR Velocity 2.77+0.33 2.58+0.16 <0.001**
Pulse 69.04+9.02 70.14+9.07 0.545
Qr 372.90+20.65 377.50£17.06 0.228
QTc 142.33+£14.05 146.49+14.63 0.150
White blood cell (103/ulL) 7.97+1.87 8.00+1.50 0.914
Hemoglobin (g/dL) 14.46+1.46 14.59+1.48 0.665
Neutrophil (106/ulL) 4.73+1.65 4.88+1.40 0.606
Lymphocyte (103/uL) 2.53+0.88 2.37+0.61 0.305
Monocyte (103/ul) 0.51+0.19 0.49+0.17 0.578
Eosinophil (103/ulL) 0.18+0.16 0.19+0.18 0.703
Basophil (103/uL) 0.09+0.05 0.07+0.05 0.593
CRP (m/L) 0.50+0.56 0.2610.18 0.005*
D-Dimer (ug/L) 281.64+88.84 239.54+67.74 0.009*

*p<0.05; **p<0.001; Student’s t-test and chi-square test were used; Abbreviations= E: Early Wave; A: Atrial Wave; LA: Left Atrium; TR: Tricuspid Regurgita-
tion; DD: Diastolic Dysfunction; mMRC: Modified Medical Research Council Dyspnea Scale; BMI: Body Mass Index: EF: Ejection Fraction; QTc: Corrected QT

Interval; CRP: C-Reactive Protein

White blood cell (p=0.914), hemoglobin (p=0.665), neutro-
phil count (p=0.606), lymphocyte count (p=0.305), mono-
cyte count (p=0.578), eosinophil count (p=0.703) and baso-
phil count (p=0.593) values were similar between the pa-
tient group and the control group. C-reactive protein (CRP)
(p=0.005) and D-dimer (p=0.009) were significantly higher
in the patient group (Table 1).

According to the logistic regression analysis, BMI was found
to have a predictive effect on the diagnosis of DD (p=0.007)
(Table 4).

In the comparison between genders in the patient group,
there was no significant difference in parameters (BMI, EF,
E, A, E/Aratio, pulse, QT, QTc, €’, E/e’, septal e, lateral ¢’,
left atrium volume index, tricuspid regurgitation velocity,
white blood cell, neutrophil count, lymphocyte count, mon-
ocyte count, eosinophil count, basophil count, CRP, D-di-
mer) (p>0.05) other than hemoglobin (p<0.001).

There was a significant difference in mMRC between the
patient and control groups (p=0.010). All cases in the sam-
ple had grade 2, grade 1 DD, or normal diastolic function.
There was a significant difference between the patient

group and the control group in terms of DD (p<0.001) (Ta-
ble 1).

In the patient group, patients with normal diastolic function
(NDF) and patients with DD (grade 1 or grade 2 DD) were
compared in terms of clinical parameters. Age (p<0.001),
BMI (p<0.001) and eosinophil count (p=0.031) of DD pa-
tients were significantly higher. EF, E, A, EA, €’, septal €,
lateral €’, E/€’, left atrium volume index, tricuspid regurgi-
tation velocity, and D-dimer were significantly different be-
tween patients with NDF and patients with DD. Hemogram
and QTc values were similar between the groups (p>0.05).
The findings are shown in Table 2.

When controlling for the effect of age in the patient group,
a significant positive correlation was found between BMI
and E/e’ ratio (r=0.428; p=0.001), while this significance
was not detected in the control group (r=0.118; p=0.414).
According to the linear regression analysis, BMI had a sig-
nificant and positive predictive effect on the E/e' ratio
(p=0.004) (Table 3).
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Table 2. Comparison of Clinical Parameters Between Patients with Normal Diastolic Function and Patients with Diastolic
Dysfunction in the Patient Group

Variables NDF (n=21) DD (n=29) p value
Age (years) 28.85+6.19 39.2749.77 <0.001**
BMI 23.35+2.69 27.18+2.96 <0.001**
EF 6612.46 62.55+2.97 <0.001**
E 0.81+0.01 0.7610.04 <0.001**
A 0.72+0.03 0.78+0.04 <0.001**
E/A Ratio 1.12+40.05 0.97+0.07 <0.001**
e’ 6.6210.46 4.89+0.69 <0.001**
E/e’ Ratio 12.3940.85 15.69+1.33 <0.001**
Septal e’ 8.54+0.69 6.44+0.85 <0.001**
Lateral e’ 12.15+0.87 9.48+1.08 <0.001**
LA Volume Index 29.90+1.69 35.20+2.78 <0.001**
TR Velocity 2.56+0.11 2.93+0.36 <0.001**
Pulse 70.95+9.98 67.65+8.16 0.206
Qr 364.52+18.83 378.96+20.06 0.013*
QTc 142.95+15.17 141.89+13.44 0.796
White blood cell (103/uL) 7.77+1.93 8.11+1.84 0.537
Hemoglobin (g/dL) 14.49+1.63 14.43+1.35 0.884
Neutrophil (108/ulL) 4.41+1.34 4.96+1.84 0.253
Lymphocyte (103/ulL) 2.68+1.12 2.42+0.66 0.351
Monocyte (103/ul) 0.49+0.20 0.52+0.19 0.544
Eosinophil (103/ulL) 0.13+0.11 0.220.18 0.031*
Basophil (103/uL) 0.0910.20 0.09+0.14 0.992
CRP (m/L) 0.49+0.65 0.51+0.49 0.893
D-Dimer (pg/L) 251.04+71.58 303.79+94.56 0.037*

*p<0.05; **p<0.001; Student’s t-test was used; Abbreviations= NDF: Normal Diastolic Function; DD: Diastolic Dysfunction; E: Early Wave; A: Atrial Wave;
BMI: Body Mass Index: EF: Ejection Fraction; LA: Left Atrium; TR: Tricupsid Regurgitation; IVRT: Isovolumetric Relaxation Time; QTc: Corrected QT Interval;
CRP: C-Reactive Protein

Tablo 3. Effect of BMI and Laboratory Parameters on E/e’  Table 4. Effect of BMI and Laboratory Parameters on Diasto-

ratio lic Dysfunction

%95 Confidence In- %95 Confidence

Parameters B partial terval Parameters p value Odds ratio Interval
p value

Lower Upper Lower Upper
BMI 0.421 0.004** 0.428 0.082 0.412 BMI 0.007** 1.478 1.115 1.958
Hemoglobin White blood cell
(g/dL) 0.078 0.626 0.076 0.003 0.005 (10%/ul) 0.558 0.998 0.993 1.004
Lymphocyte Hemoglobin (g/dL) 0.694 0.999 0.993 1.004
(103/uL) 0.089 0.521 0.101 0.000 0.001 Neutrophil (10%/uL) 0.504 1.002 0.996 1.007
Monocyte Lymphocyte (103/ul) 0.787 1.001 0.995 1.006
(103/uL) 0.117 0.387 0.135 0.002 0.004 Monocyte (103/ul) 0.496 1.003 0.995 1.010
Eosinophil Eosinophil (103/uL) 0.178 1.006 0.996 1.016
(103/uL) 0.191 0.194 0.202 0.001 0.006 CRP 0.574 0.591 0.095 3.696
CRP 0.015 0.922 0.181 1.032 1.138 D-Dimer 0.215 1.006 0.996 1.016
D-Dimer 0.191 0.220 0.015 0.003 0.011 Constant 0.102 <0.001
Constant 0.250 3.603 13.462 **p<0.01; Logistic regression analyses were used. Abbreviations= BMI:

**p<0.01; Lineer regression analyses were used. Abbreviations= BMI: Body  Body Mass Index; CRP: C-Reactive Protein.
Mass Index; CRP: C-Reactive Protein.
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Discussion

While most patients with COVID-19 recover and turn back
to normal health, some patients can have complaints that
can last for weeks or even months after recovery from acute
illness (13). Insomuch as patients who are not hospitalized
and have mild symptoms can experience persistent or sub-
sequent symptoms (14). Late symptoms may be related to
psychiatric, renal, neurological, dermatologic, cardiovascu-
lar, and respiratory (13). Dyspnea, a respiratory sign, is a
subjective experience of breathing discomfort that can only
be known through a patient's report and may occur after
COVID-19 (18). Although dyspnea due to acute COVID-19
has been studied frequently, information is lacking on dysp-
nea that persists after recovery (14). This study compared
patients who had no history of dyspnea before COVID-19
with healthy controls. DD was significantly higher in the pa-
tient group. Although BMI values were similar between
groups, there was a significant positive correlation between
BMI and E/e' ratio in the patient group, but not in the control
group.

Rozenbaum et al. (19) investigated the relation between
BMI and diastolic function in a relatively large cohort of met-
abolically healthy obese with preserved EF. They defined the
metabolically healthy as lack of known diabetes mellitus, hy-
pertension, and hyperlipidemia. Eventually, they suggested
that high BMI is associated with an increased risk of DD even
in metabolically healthy patients. Peterson et al. (20) de-
signed a study to determine the effects of obesity on LV
function in young metabolically healthy obese women, and
they reported that obesity in young otherwise-healthy
women is associated with decreased diastolic function. Pe-
terson et al. (20) stated that decreased diastolic function
was negatively correlated with BMI. Chadha et al. (9) inves-
tigated the impact of obesity on the alteration of LV func-
tions in non-diabetic, non-hypertensive, and normoli-
pidemic obese Asian Indians and reported that DD is signifi-
cantly higher in obese subjects. lacobellis et al. (21) evalu-
ated cardiac parameters in uncomplicated obese subjects
with long-term obesity, normal glucose tolerance, normal
blood pressure, and regular plasma lipids and demonstrated
that obese participants presented DD compared with nor-
mal subjects. Pascual et al. (22) reported that BMI correlated
significantly with indices of LV function in obese subjects
who had no other pathological conditions.

More of the studies mentioned above can be found in the
literature. Although the significant relationship between
BMI and DD was studied in these studies, the relationship
between BMI and DD, which did not meet the obesity crite-
ria, was not studied sufficiently. A similar situation is valid
for COVID-19. Many studies have examined the negative im-
pact of obesity on the COVID-19 process (1). In COVID-19, as
in many other conditions, a significant relationship was
found between obesity and DD (2). However, on the border
of overweight, the relationship between BMI and DD has not
yet been investigated in COVID-19.

Post-COVID-19 Dyspnea in Patients without a Comorbidity

According to BMI, general population is classified in five cat-
egories: underweight (BMI < 18.5 kg/m2), normal weight
(BMI 18.5-24.9 kg/m2), class | obesity - overweight (BMI
25.0-29.9 kg/m?2), class Il obesity - obesity (BMI 30.0-39.9
kg/m?2), class Il obesity - extreme obesity (BMI > 40 kg/m?2)
(23). In this study, both groups were at the limit of normal
weight or overweight, and they did not have any confound-
ing factors such as diabetes mellitus, hypertension, and car-
diac pathology. The patients had dyspnea that started after
COVID-19 and continued despite the improvement of the
acute period of the infection. Subjects had grade 1, grade 2
DD, or NDF. DD in the patients group was significantly higher
than in the control group. The TTE parameters of NDF and
DD cases in the patient group were compared, and the find-
ings were in favor of NDF. A significant relationship was
found between the E/e’ ratio used in DD grading and BMI in
the patient group. The findings showed that BMI can be used
to predict the E/e’ ratio and DD that occurs following acute
COVID-19 infection. Magoon (24) stated that the subclinical
ventricular relaxation impairment, the conglomeration of
factors specific to COVID-19 such as systemic inflammatory
milieu, endothelial dysfunction, microvascular thrombosis,
arrhythmias, disturbed ventricular cross-talk, and myocar-
dial oxygen supply-demand perturbations might be associ-
ated with LV DD in COVID-19 despite a preserved LV EF. Alt-
hough studies link DD with the use of high positive end-ex-
piratory pressure, there is no such situation in our study
(25).

CRP level was significantly different between the patient
group and the control group. However, there was no differ-
ence between the NDF and the DD in the patient group. D-
dimer was significantly different both between the patient
group and the control group and between the NDF and the
DD in the patient group. This study revealed that D-dimer
could be used to exclude the post-COVID-19 DD. The rela-
tionship between D-dimer and COVID-19 has been known
since the first studies in this field (26). Increased rates of D-
dimer have a significant connection to mortality. The rela-
tionship between D-dimer levels and survival rate was ex-
amined in various studies.

Moreover, several studies have examined the relationship
between D-dimer levels and the severity of the COVID-19
(27). The literature reports that recovered COVID-19 pa-
tients may have significantly higher D-dimer levels than
healthy controls. Chen et al. (28) observed markedly higher
D-dimer concentrations in a cohort in non-survivors com-
pared to recovered COVID-19 patients. The findings of this
study are compatible with the literature in this sense. On the
other hand, it was seen in this study that eosinophil count
gave significant results in predicting the E/e’ ratio. However,
the hemogram parameters of the patient group and the con-
trol group and NDF and DD in the patient group were similar.
The major limitation of this study is its cross-sectional de-
sign. A prospective method starting from the early days of
COVID-19 with regular follow-up TTE measurements would
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yield more convincing results about the nature of dyspnea
or DD in COVID-19. Another limitation is that weight changes
were not known, and different adipose tissue locations may
have other pathological effects. While hydration status may
influence diastolic assessment, a reliable fluid balance was
unavailable in all subjects. Alcohol consumption, smoking
status, and illicit drug use, which may affect diastolic func-
tion, were unavailable.

In this study, we found that DD was more common in people
who had recently had COVID-19 and did not have any other
disease than the healthy control group.

Conclusions

This study is the first to examine late symptoms of COVID-
19 in metabolically healthy people and address the relation-
ship of higher BMI to DD. These early abnormalities in car-
diac function may have important implications for explain-
ing the DD associated with increased cardiopulmonary mor-
bidity caused by higher BMI. This study suggested that
higher BMI itself or indirect effects of adipose tissue affect
LV function, not only its related metabolic comorbidities.
Further studies are needed to evaluate whether these TTE
findings translate into clinical settings.

Ethical Approval: The approval of the local ethics committee was
obtained, and all study participants provided written informed con-
sent (Adiyaman University Ethics Committee, Protocol number:
2021/01-7 Date: 19/01/2021).

Author Contributions:

Concept: S.A.

Literature Review: S.A.

Design : S.A.

Data acquisition: S.A.

Analysis and interpretation: S.A.
Writing manuscript: S.A.

Critical revision of manuscript: S.A.

Conflict of Interest: The authors declare that they have no compet-
ing interests.

Disclosure: The funding entities had no role in the study's design,
the collection and analysis of data, the decision to publish, or the
preparation of the manuscript.

References

1. Petrakis D, Margina D, Tsarouhas K, Tekos F, Stan M, Nikitovic
D, et al. Obesity - a risk factor for increased COVID-19 preva-
lence, severity and lethality (Review). Mol Med Rep. 2020;
22(1):9-19.

2. Finer N, Garnett SP, Bruun JM. COVID-19 and obesity. Clin
Obes. 2020; 10(3):e12365.

3. Malik VS, Ravindra K, Attri SV, Bhadada SK, Singh M. Higher
body mass index is an important risk factor in COVID-19 pa-
tients: a systematic review and meta-analysis. Environ Sci Pol-
lut Res Int. 2020; 27(33):42115-42123.

4. PeresKC, Riera R, Martimbianco ALC, Ward LS, Cunha LL. Body
mass index and prognosis of COVID-19 infection. A systematic
review. Front Endocrinol (Lausanne). 2020; 11:562.

5. Ni YN, Luo J, Yu H, Wang YW, Hu YH, Liu D, et al. Can body
mass index predict clinical outcomes for patients with acute

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Post-COVID-19 Dyspnea in Patients without a Comorbidity

lung injury/acute respiratory distress syndrome? A meta-anal-
ysis. Crit Care. 2017; 21(1):36.

Dietz W, Santos-Burgoa C. Obesity and its implications for
COVID-19 mortality. Obesity (Silver Spring). 2020; 28(6):1005.
Pranata R, Lim MA, Yonas E, Vania R, Lukito AA, Siswanto BB,
et al. Body mass index and outcome in patients with COVID-
19: A dose-response meta-analysis. Diabetes Metab. 2020:
101178.

Simonnet A, Chetboun M, Poissy J, Raverdy V, Noulette J, Du-
hamel A, et al. High prevalence of obesity in severe acute res-
piratory syndrome coronavirus-2 (SARS-CoV-2) requiring inva-
sive mechanical ventilation. Obesity (Silver Spring). 2020;
28(7):1195-1199.

Chadha DS, Gupta N, Goel K, Pandey RM, Kondal D, Ganjoo
RK, et al. Impact of obesity on the left ventricular functions
and morphology of healthy Asian Indians. Metab Syndr Relat
Disord. 2009; 7(2):151-158.

YangJ, HuJ, Zhu C. Obesity aggravates COVID-19: A systematic
review and meta-analysis. J Med Virol. 2020 Jun
30:10.1002/jmv.26237.

Kronbichler A, Kresse D, Yoon S, Lee KH, Effenberger M, Shin
JI. Asymptomatic patients as a source of COVID-19 infections:
A systematic review and meta-analysis. Int J Infect Dis. 2020;
98:180-186.

Garrigues E, Janvier P, Kherabi Y, Le Bot A, Hamon A, Gouze H,
et al. Post-discharge persistent symptoms and health-related
quality of life after hospitalization for COVID-19. J Infect.
2020;81(6):e4-€6.

Carfi A, Bernabei R, Landi F; Gemelli Against COVID-19 Post-
Acute Care Study Group. Persistent symptoms in patients af-
ter acute COVID-19. JAMA. 2020; 324(6):603-605.

Davido B, Seang S, Tubiana R, de Truchis P. Post-COVID-19
chronic symptoms: a postinfectious entity? Clin Microbiol In-
fect. 2020; 26(11):1448-1449.

Bestall JC, Paul EA, Garrod R, Garnham R, Jones PW, Wedzicha
JA. Usefulness of the Medical Research Council (MRC) dysp-
noea scale as a measure of disability in patients with chronic
obstructive pulmonary disease. Thorax. 1999; 54(7):581-586.
Pritchett AM, Jacobsen SJ, Mahoney DW, Rodeheffer RJ, Bai-
ley KR, Redfield MM. Left atrial volume as an index of left atrial
size: A population-based study. J Am Coll Cardiol. 2003;
41:1036-1043.

Nagueh SF, Smiseth OA, Appleton CP, Byrd BF, Dokainish H,
Edvardsen T, et al. Recommendations for the evaluation of left
ventricular diastolic function by echocardiography: an update
from the American Society of Echocardiography and the Euro-
pean Association of Cardiovascular Imaging. Eur J Echocardi-
ogr. 2016; 17(12):1321-1360.

Campbell ML. Dyspnea. Crit Care Nurs Clin North Am. 2017;
29(4):461-470.

Rozenbaum Z, Topilsky Y, Khoury S, Pereg D, Laufer-Perl M.
Association of body mass index and diastolic function in met-
abolically healthy obese with preserved ejection fraction. Int J
Cardiol. 2019; 277:147-152.

Peterson LR, Waggoner AD, Schechtman KB, Meyer T, Gropler
RJ, Barzilai B, et al. Alterations in left ventricular structure and
function in young healthy obese women: assessment by echo-
cardiography and tissue Doppler imaging. J Am Coll Cardiol.
2004; 43(8):1399-1404.

lacobellis G, Ribaudo MC, Leto G, Zappaterreno A, Vecci E, Di
Mario U, et al. Influence of excess fat on cardiac morphology
and function: study in uncomplicated obesity. Obes Res. 2002;

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2022;19(1):83-90.

DOI: 10.35440/hutfd.988301

89



Abus S. Post-COVID-19 Dyspnea in Patients without a Comorbidity

10(8):767-773.

22. Pascual M, Pascual DA, Soria F, Vicente T, Hernandez AM,
Tébar FJ, et al. Effects of isolated obesity on systolic and dias-
tolic left ventricular function. Heart. 2003; 89(10):1152-1156.

23. De Lorenzo A, Soldati L, Sarlo F, Calvani M, Di Lorenzo N, Di
Renzo L. New obesity classification criteria as a tool for bari-
atric surgery indication. World J Gastroenterol. 2016;
22(2):681-703.

24. Magoon R. Left-ventricular diastolic dysfunction in COVID-19:
Opening the Pandora's Box! Korean J Anesthesiol. 2021.

25. ChinJH, Lee EH, Kim WJ, Choi DK, Hahm KD, Sim JY, et al. Pos-
itive end-expiratory pressure aggravates left ventricular dias-
tolic relaxation further in patients with pre-existing relaxation
abnormality. Br J Anaesth. 2013; 111(3):368-373.

26. LiY, Zhao K, Wei H, Chen W, Wang W, lJia L, et al. Dynamic
relationship between D-dimer and COVID-19 severity. Br J
Haematol. 2020; 190(1):e24-e27.

27. Rostami M, Mansouritorghabeh H. D-dimer level in COVID-19
infection: a systematic review. Expert Rev Hematol. 2020;
13(11):1265-1275.

28. Chen T, Wu D, Chen H, Yan W, Yang D, Chen G, et al. Clinical
characteristics of 113 deceased patients with coronavirus dis-
ease 2019: retrospective study. BMJ. 2020; 368:m1091.

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2022;19(1):83-90.
DOI: 10.35440/hutfd.988301



Arastirma Makalesi / Research Article

Aktif Venoz Ulseri Olan Hastalarda Klinik Ozellikler, Yara Kiiltiirii Sonuglari

ve Ulserle iligkili Dermatolojik Bulgular
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Oz.

Amag: Bu calismanin amaci, aktif venoz lseri olan hastalarda klinik 6zellikleri, yara kiltlrl sonuglari ve
Ulserle iliskili dermatolojik bulgulari belirlemekti.

Materyal ve metod: Calismamiza aktif venoz lilseri olan 28 hasta dahil edildi. Veriler hasta dosyalarindan
geriye doniik olarak analiz edildi.

Bulgular: Hastalarin %89.2'si erkek,% 75'i 40 yasin lizerindeydi. Ortalama yas 53.89 + 14.46 idi. Venoz Ulser
etiyolojisinde ikincil nedenler (%71.5) ilk sirada yer aldi. Anatomik olarak derin ven6z tutulum (%78.6) en
siktl. Hastalarin %64.3'lnde posttrombotik sendrom ve %35.7'sinde izole ven6z yetmezlik vardi. Hastalarin
%42.8'inde ilk kez Ulser goruliirken, digerlerinde (%57.2) tekrarlayan tlser vardi. Ortalama Ulser siiresi 3.08
+3.35 yildi. Ortalama llser boyutu 6.3 x 8.4 cm2 idi. Ulser siklikla tekti (%89.2) ve en ¢ok medial malleoliin
(%71.5) uzerinde yerlesmisti. Hastalarin %50'sinde solda, %42.8'inde sagda ve %7.2'sinde her iki ekstrem-
itede yerlesim gostermekteydi. Yara kiltlriinde en sik treyen mikroorganizmalar sirasiyla pseudomonas
aeruginosa (%32.1), proteus mirabilis (%28.5), escherchia coli (%28.5) ve staphylococcus aureus (%21.3) idi.
Ulserle iliskili dermatolojik bulgular; lipodermatoskleroz (%92.8), hiperpigmentasyon (%92.8), ddem (%75),
ekzematoz staz dermatiti (%32.1), korona flebektatika (%28.5), likenifikasyon (%25), flebolenfodem
(%17.8), sellulit (%17.8), atrofi blanche (%10.8), otosensitizasyon dermatiti (%7.1) ve onikomikoz (%21.3)
idi.

Sonug: Aktif venoz tlser klinik olarak kronik ven6z yetmezligin son agamasidir. Venoz Ulser tedavisi zordur
ve niks siktir. Venoz Ulser tedavisinde basariya ulagsmak igin multidisipliner bir yaklasim gereklidir.

Anahtar Kelimeler: Venoz Ulser, Etiyoloji, Klinik, Deri bulgulari, Kiltiir, Mikroorganizma
Abstract

Background: The aim of this study was to determine clinical characteristics, wound culture results and
ulcer-related dermatological findings in patients with active venous ulcers.

Materials and Methods: 28 patients with active venous ulcers were included in the study. Patient’s data
were analyzed retrospectively.

Results: 89.2% of the patients were male and 75% were over 40 years old. Mean age was 53.89 * 14.46.
Secondary etiologic causes (71.5%) were in the first place. Anatomically, deep venous involvement (78.6%)
was the most common. Postthrombotic syndrome was in 64.3% and isolated venous insufficiency in 35.7%
of the patients. While 42.8% of the patients had ulcers for the first time, others (57.2%) had recurrent
ulcers. The average ulcer duration was 3.08 + 3.35 years. The average ulcer size was 6.3 x 8,4 cm?2. Venous
ulcer was on the left in 50%, on the right in 42.8% and on both extremities in 7.2% of the patients. Ulcer
was frequently sole (89.2%). Ulcer was mostly located above medial malleolus (71.5%). The most common
microorganisms grown in wound culture were pseudomonas aeruginosa (32.1%), proteus mirabilis (28.5%),
escherchia coli (28.5%) and staphylococcus aureus (21.3%), respectively. Ulcer-related dermatological find-
ings were lipodermatosclerosis (92.8%), hyperpigmentation (92.8%), edema (75%), eczematous stasis der-
matitis (32.1%), corona phlebectatica (28.5%), lichenification (25%), phlebolymphedema (17.8%), cellulitis
(17.8%), atrophie blanche (10.8%), autosensitization dermatitis (7.1%) and onychomycosis (21.3%).
Conclusions: Active venous ulcer is clinically the last stage of chronic venous insufficiency. Venous ulcer
treatment is difficult and recurrence is frequent. A multidisciplinary approach is required to achieve suc-
cess in the treatment of venous ulcers.

Keywords: Venous ulcer, Etiology, Clinic, Skin findings, Culture, Microorganism
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Go6ksin ve Simsek

Giris

Venoz hastalik, vendz sistemin uzun sireli morfolojik ve
fonksiyonel anormallikleri olarak tanimlanir (1). Veno6z yet-
mezlik ise, primer / sekonder konjenital ya da akkiz venoz
patolojilerle olusabilen ciddi ven6z kapak yetersizligi nede-
niyle gelisen veno6z hipertansiyon ve staz sonucu 6dem ile
baslayip tedavi edilmedigi taktirde venoz Ulsere kadar iler-
leyebilen klinik durumlari ifade eder (2). Toplumda gorilme
insidansi %10-33 oranindadir. Kadinlarda erkeklere gore
daha sik goralur (3,4).

Venoz yetersizlik daha ziyade tromboz, enfeksiyon, travma
ve termomekanik hasarlara sekonder olarak venoz kapak-
larda olusan inflamatuvar destriiktif stireclere bagl olarak
gelisir (5).

Primer ven6z hastalik yavas ilerleme egilimindedir ve genel-
likle yizeyel damarlarda baslayan kapak reflisu ile iliskilidir.
Posttrombotik sekonder vendz hastalik ise, derin damarlar-
dan kaynaklanan tikanma ve reflii kombinasyonlariile iligkili
daha hizliilerleyen bir hastaliktir (5).

Semptomlar vendz hastaligin klinik evresine gore degisken-
lik gosterir. Telenjiektazi ve retikiler venlerin oldugu klinik
evrelerde hastalarda sadece kozmetik sikayetler olabilir-
ken, venoz hastaligin ileri evrelerinde gorilen venoz llser-
ler ciddi semptomlara neden olur. Venoz llserle iliskili olan
bircok dermatolojik klinik durum ve bulgu venoz ulsere eslik
edebilir (5).

Venoz dlser toplumda %0.15-0.3 oraninda goralir (6). Ve-
noz staz Ulseri genellikle distal medial malleolar bolgede
meydana gelir. Tabani et kirmizisi renginde, sig, 6demli,
nemli ve gevrektir. Sinirlari hafif diizensiz ancak keskin si-
nirlidir, etrafini gevreleyen ciltte hiperpigmentasyon, bazen
likenifikasyon ve ekzematéz degisiklikler vardir. ikincil en-
feksiyonlar Ulseri komplike hale getirebilir ve tedavisini glic-
lestirir. Ayak bilegi 6demi siklikla mevcuttur (5).

Venoz Ulser tanisi klinik muayene ve doppler ultrasonografi
ile kolayca konabilen ancak tedavisi zor ve tedavi maliyeti
oldukga yiiksek olan, is glici kaybina ve yasam kalitesinde
ciddi bozulmaya sebep olabilen bir hastaliktir. Venoz lser,
tedavi surresi uzun olmakla birlikte iyilesebilen ancak nuiks
orani oldukga yiiksek olan bir hastaliktir (7).

Venoz Ulser, kalp ve damar cerrahisi, enfeksiyon hastalik-
lari, dermatoloji, plastik cerrahisi ve radyoloji kliniklerinin
katkilari ile multidisipliner bir yaklasimla takibi ve tedavisi
yapilmasi gereken klinik bir durumdur.

Bu ¢alismanin amaci, aktif venoz dlseri olan hastalarin klinik
ozelliklerini, yara kultard sonuglarini ve lserle iliskili der-
matolojik bulgulari belirlemekti.

Materyal ve Metod

Hasta popiilasyonu

1 Ocak 2018 ve 31 Aralik 2020 tarihleri arasinda dermatoloji
ve kalp damar cerrahisi polikliniklerinde muayenesi yapilan,
aktif venoz lilser kesin tanisiyla yatirilip tedavisi baslanan ve
mikrobiyolojik kiltlir sonucu pozitif olan 28 hasta ¢alismaya
dahil edildi.

Aktif Venéz Ulserli Hastalarin Klinik Ozellikleri

Calisma yontemi

Hastalarin demografik verileri, klinik ve ven6z Ulsere ait
ozellikleri hasta dosyalarindan geriye donik olarak analiz
edildi. Vendz doppler ultrasonografi ve mikrobiyolojik kil-
tir sonuglari ile birlikte hastalarin klinik, etiyolojik, anato-
mik ve patolojik evresi ve ayrica Ulsere iliskin deri bulgulari
da dosyalardaki kayitlardan g¢ikarildi.

Bu calisma tek-merkezli retrospektif gézlemsel bir ¢alisma-
dir. Galisma igin Gniversitenin etik kurulundan onay alinmis-
tir (11.10.2021, 192.168.159.32 — 59072).

Venéz iilser siniflamasi

Hastalarin klinik, etyolojik, anatomik ve patofizyolojik sinif-
lamasi icin CEAP (Clinical-Etiology-Anatomy-Pathophysio-
logy) siniflamasi kullaniimistir.

istatistiksel yntem

Hastalara ait verilerden sirekli degiskenler ortalama + stan-
dart sapma olarak ifade edilirken, kategorik degiskenler ise
say!i ve siklik (%) olarak ifade edildi.

Bulgular

Hastalarin ortalama yasi 53.89 + 14.46 iken, biiyik ¢ogun-
lugu 40 yas Uzerindeydi. Venoz Ulserli hastalarin biyik ¢o-
gunlugunu erkek hastalar olustururken, tlser siklikla sol alt
ektremitede lokalize ve tek lezyon seklinde gérilmekteydi.
Ulserlerin ¢ogunlugunu tekrarlayan lserler olusturmak-
taydi. Hastalara ait demografik veriler ve llsere ait 6zellik-
ler Tablo 1'de detayl olarak verilmistir.

Tim hastalar aktif ven6z Ulserli hastalardan olusmakta
olup, hastalarda venoz yetersizligin bliyik ¢cogunlugunun
derin ven6z tromboza sekonder olarak gelisen posttrombo-
tik sendrom nedeniyle oldugu tespit edildi. Derin venler ilk
sirada tutulurken, venoz doppler ultrasonografide refli ve
obstriiksiyon en sik gérilen patolojiydi. Hastalarin CEAP siI-
niflamasi ve ayrintili klinik evrelemesi Tablo 2’de goérulebilir.
Hastalarda venoz tlser olusumuna neden olan venéz pato-
loji ve bu patolojiyi olusturan klinik durumlar Tablo 3’te gos-
terilmistir.

Mikrobiyolojik kiiltiir sonucunda en ¢ok Greyen mikroorga-
nizmanin Psédomonas aeroginosa oldugu tespit edildi. Mik-
robiyolojik kultlr sonuglarina ait detayli veriler Tablo 4’te
gorilebilir.

Venoz Ulserli hastalarin hemen hemen tamaminda lipoder-
matoskleroz, hiperpigmentasyon ve 6dem mevcuttu. Has-
talara eslik eden ulserle iliskili deri bulgulari icinde ekzema-
t6z staz dermatiti, likenifikasyon, sellilit, flebolenfodem,
corona flebektatika ve onikomikoz sik gorultrken, otosen-
sitizasyon dermatiti, atrofi blanche (beyaz atrofik plak) ve
skarla iyilesmis Ulser daha az gézlemlendi. Diger eslik eden
dermatolojik bulgular ve bunlara ait sayisal ve oransal veri-
ler Tablo 5’te ayrintili olarak verilmistir.
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Tablo 1. Hastalarin demografik verileri ve venoz tlserin 6zellikleri

Demografik veriler ve Klinik 6zellikler Sayi/Ortalama/%/Oran/interval
Hasta sayisi 28 %100
Ortalama yas ve yag arahigi 53.89+ 14.46 [29-80 yas]
Yas intervali
<40 yas 7 %25
>40 yas 21 %75
Cinsiyet
Erkek 25 %89.2
Kadin 3 %10.8
Erkek/Kadin 25/3 8.3
DM
(+) 5 %17.8
Gegirilmis girisimsel ya da cerrahi venoz islem
(+) 9 %32.2
Venoz Ulser Ozellikleri
Boyut 6.3 x 8.4 cm? [2ecmx 20 cm]
Sure* 3.08 +3.35yil [1ay-10vyil]
Taraf 28 %100
> Sol > 14 > %50
> Sag > 12 > %42.8
> Bilateral > 2 > %7.2
Sayi
> 1 > 25 > %89.2
> 2 > 2 > %7.2
> 3 > 1 > %3.6
Lokalizasyon
>  i¢ malleol Uistii > 20 > %715
> Dis malleol Ustu > 4 > %14.2
> Sirkimferansiyel > 1 > %3.6
> Tibia 6n ylzl > 3 > %10.8
Olusum
> llkkez > 12 > %428
> Rekiirren > 16 > %57.2
*jlk iilserin baglangicindan bugiine kadar gegen siire.
Tablo 2. Hastalarimizin CEAP siniflamasi.
CEAP Siniflamasi Sayi %
C (Klinik)
»  Klinik evre [C0-C6]
co GOrunir vendz hastalik yok
c1 Telenjiektazi ve ya retikiler venler
Cc2 Varis
c3 Odem
C4 Staz Dermatiti
c5 iyilesmis Ulser
C6* Aktif Ulser 28 %100
E (Etyolojik)
Ec Konjenital (c) (Klippel Trenaunay..vs.) - -
Ep Primer (p) 8 %28.5
Es Sekonder (s) (Posttrombotik sendrom, Travma, vs.) 20 %71.5
Venoz hastalik yok (n)
En - -
A (Anatomik)
As Superfisyel (s) ven 14 %50
Ad Derin (d) ven 22 %78.6
Ap Perforan (p) ven 6 %21.4
An Tespit edilememis (n) - -
»  Tutulum &zelligi
v s 3 %10.7
v d 13 %46.4
v s+d 6 %21.4
v s+p 3 %10.8
v s+d+p 2 %7.2
v d+p 1 %3.6
P (Patolojik)
Pr Refli (r) 10 %35.8
Po Obstriksiyon (o) , tromboz 7 %25
Pr+o Reflli ve obstriiksiyon (r + o) 11 %39.2
Pn Venéz patoloji yok (n) - -

*Hastalarin hepsi aktif venéz llser evresinde olan hastalardan olusmaktadir.
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Tablo 3. Hastalarda vendz Ulser olusumunu indiikleyen klinik durumlar

Aktif Venéz Ulserli Hastalarin Klinik Ozellikleri

Klinik Durum

v' Post-trombotik sendrom 18 %64,3
- Derin vendz tromboz olusumunu indiikleyen hastalik varligi
»  Sistemik hastahk > 4 > %142
»  Travma > 3 >  %10.8
»  Ekstremitede kirik > 2 > %7.2
»  Kalga ve ya diz operasyonu > 2 > %7.2
»  immobilizasyon > 3 > %108
- Hemipleji o 1 0O  %3.6
. Vertebral tbhc. o 1 0O  %3.6
= leriyas o 1 0 %3.6
»  Trombofili > 2 > %72
- Faktor-V Leiden mutasyonu o 1 0O  %3.6
. Esansiyel Trombositoz o 1 0  %3.6
»  Yanik > 1 >  %3.6
»  Tumor > 1 » %36
. Osteosarkom o 1 0  %3.6
v' Kronik venéz yetersizlik 10 %35.7
Tablo 4. Mikrobiyolojik kiltiir sonuglari.
Kiiltiir Say! % / Oran
Materyal alma yontemi
. Surdntd 21 %75
. Kuretaj, debritman 7 %25
Sonug¢
. Mikroorganizma turi
Tek mikroorganizma 16 %57.2
Miks mikroorganizma 12 %42.8
. Mikroorganizma tir sayisi
1 17 %60.6
2 10 %35.8
3 1 %3.6
. Kulturlerde Greyen farkl mikroorganizma sayisi 40 1.43*
. Ureyen mikroorganizma
Psédomonas Aeroginosa 9 %32.1
Proteus Mirabilis 8 %28.5
Escherichia Coli 8 %28.5
Stafilococcus Aureus 6 %21.3
Corynebacterium Striatum 3 %10.8
Enterococcus Faecium 2 %7.2
Enterobacter Aerogenes 2 %7.2
Streptococcus Pyogenes 1 %3.6
Morgenella Morgagnii 1 %3.6
*Her hasta igin kiltiirde tireyen ortalama mikroorganizma tiir sayisi
Tablo 5. Hastalara eslik eden venoz ulserle iliskili deri bulgular
Ulserle iligkili Dermatolojik Bulgular* Sayi %
v lyilesmis kontralateral tilser (epitelize) 1 %3.6
v' Skarile iyilesmis kontralateral Glser 2 %7.2
v' Atrofi Blanche (Beyaz atrofik plak) 3 %10.8
v' Telenjiektazi 12 %42.8
v' Retikiiler ven, varis 9 %32.1
v' Corona flebectatica 8 %28.5
v"  Lipodermatoskleroz 26 %92.8
v" Hiperpigmentasyon 26 %92.8
v' Odem, extremitede cap farki 21 %75
4 Flebolenfédem ( ayak sirtinda lokalize 6dem) 5 %17.8
v' Likenifikasyon 7 %25
v' Ekzematéz staz dermatiti 9 %32.1
v' Otosensitizasyon dermatiti** 2 %7.1
v Selltlit 5 %17.8
v' Onikomikoz 6 %21.3

*Aktif vendz lseri olan hastalarda bilateral alt ekstremitede yapilan muayene ile saptanan dermatolojik bulgulardir.
**Fkzema disseminasyonu.
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Tartisma

Venoz llser hastalarin yasam kalitesini olumsuz etkileyen,
fizik ve psisik bozukluga, is glicli kaybina sebep olan mor-
biditesi yliksek bir hastalktir (1).

Venoz Ulseri olan hastalar siklikla 50 yas lGizerindedir. An-
cak 40 yas alti hastalarda da vendz ulser gorilebilmekte-
dir (3). Calismamizda, hastalarin yas ortalamasi 50'nin
Uzerindeydi. Kirk yas alti hasta orani ise 1/4’tu. Venoz al-
ser nedeniyle hastaneye yatis erkeklerde daha sikti. Bu
durum, erkeklerde sigara kullaniminin daha yaygin ol-
masil, yara iyilesmesinin kadinlara nazaran daha gtli¢ ve er-
kek hastalarin tedaviye uyumlarinin daha diistik olmasiyla
aciklanabilir.

Venoz llser tedavisi sonrasi iyilesme gili¢c ve sonrasinda
niiks siktir. Hastalarimiz icinde niks tlser orani %57.2 idi.
iyilesme sonrasi niiksii engellemek icin idame tedavi ve
basingli corap kullanimi gereklidir (6).

Venoz bacak Ulseri patofizyolojisi ile ilgili birgok teori var-
dir; ancak vendz vaskiiler faktor en 6nemlisidir. Diger ilgili
durumlar arasinda kaltsal faktérler (protein C, protein S
eksiklikleri ve aktif protein C direnci gibi), tersine donmis
fizyolojik 6dem dongusi ve cildin lokal travma ve mikro-
organizmalara karsi azalmis direnci bulunur (8-10).
Kronik venoz yetersizlik, vendz obstriiksiyon olsun veya
olmasin, kapak yetersizliginin bir sonucudur (11). Venoz
mikroanjiyopati, trombin ve mikrovaskiiler obliterasyonla
birlikte biyik dallanmis kapiller damarlarin varliginin sa-
yica azalmis olmasiyla karakterizedir ( 12). Tam bu degi-
siklikler mikrovaskiiler iskemi ve 6dem olusturur. Perfiiz-
yon basincindaki artis daha sonra kapiller damarlarda asiri
sayida l6kosit sekestrasyonuna neden olur. Sonug olarak,
aktive edilmis I6kositler, kapiller endotelyuma zarar vere-
rek gegirgenligini arttirir ve ciltte iskemiye, trofik degisik-
liklere ve Ulsere neden olur (13,14).

Venoz yetersizlik kronik ilerleyici bir hastalktir. Bu yuz-
den, venoz yetersizlik erken evrede tespit edilir edilmez
tedavisi iyi yapiimali, Ulsere gidis engellenmelidir.

Venoz Ulserin derin ve biliylk olmasi, anamnezde derin
ven trombozu olmasi, derin vendz yetersizligin bulun-
masi, ileri yas, Ulser bolgesi cevresinde yetersiz perforator
venlerin varhgi, gegirilmig ylizeyel veno6z islem, uzun siire-
dir iyilesmeyen Ulser olmasi, Ulser iyilesmesini negatif
yonde etkilemektedir. Bunun yaninda hipertansiyon, dia-
betes mellitls, konjestif kalp yetmezligi, obezite, inflama-
tuvar ya da otoimmiin hastalik ve sigara kullanimi da ve-
noz Ulser iyilesmesini geciktiren risk faktorleridir (15-17).
Calismamizda, derin vendz yetersizlik etyolojisinde %71.5
oraninda posttrombotik sendrom ve travma oldugunu
tespit ettik. Derin ven6z tutulum hastalarimizin
%78.6’sinda mevcuttu. Hastalarimizin %32.2’sinde Ulserle
ayni tarafta daha 6nceden gegirilmis girisimsel ya da cer-
rahi venoz islem varligini saptadik.

Venoz lserde klinik olarak infeksiyon semptomlari ve
bulgusu olan hasta orani ortalama % 5’dir (18). Venoz Ul-
serde tabanda koyu kirmizi renk, opak tipte renk degisik
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ligi, ekstida volimu ve viskozitesinde artis, kirilgan grani-
lasyon dokusu, Ulser kenarini olusturan ciltte inflamas-
yon, hiperemi ve lokal isi artisi, koti koku (malodor) var-
lig1, agrida artis veya agri karakterinde degisiklik, CRP de
10-100 kat artis infeksiyon bulgusu olarak kabul edilmek-
tedir (18-20). Bizim ¢alismamizdaki hasta grubu yatirilarak
tedavi edilen hastalardan olustugundan infeksiyon orani
daha yiksek idi. Hastalarin %17.8’inde selllilit mevcuttu.
infeksiyon icin mikroorganizma dikkate alindiginda kiil-
tirde Greme orani yaklasik %95’dir (18). En sik tespit edi-
len mikroorganizmalar gram + bir bakteri olan Stafilakok
ve gram — basil olan Psédomonas tiirleridir (18,21). Biz ¢a-
lismamiza sadece kiltiirde Gremesi olan hastalari dahil et-
tigimizden, tim hastalarin (%100) kiltirinde Ureme
vardi. Calismamizda kiltiirde en ¢ok tGreyen bakteri ps6-
domonas aeroginosa idi. Buna takiben sirasiyla proteus
mirabilis, escherichia coli ve stafilokokus aureus en ¢ok
tireyen bakterilerdi. Ureyen bakterilere bakildiginda bun-
larin direncgli suslar oldugu goérilmektedir. Vendz tlserli
hastalarda infeksiyon bulgusu ile direncli suslarin varligi
arasinda direkt bir baglanti tespit edilememistir (18,22).
Ancak, infeksiyon gelismesinde patojen mikroorganizma-
nin tird 6nemli oldugu kadar, infeksiyon yikinin de
onemli oldugu bilinmektedir (18,23). Viriilansi yiiksek ve
biofilm olusturma kabiliyeti olan, antibiyotiklere direngli
psédomonas ve stafilokok gibi bakteriler venéz Ulser te-
davisini glglestirir (18,24,25).

Antibiyotik tedavisi uygulanan hastalarda Ulser iyilesme-
sinin daha hizhi oldugunu goésteren ¢alismalar mevcuttur
(2). Klinik olarak vendz Ulserde infeksiyon varliginin tespi-
tinde, venoz Ulser icin daha spesifik oldugu distinilen in-
feksiyon bulgularini tanimlayan EWMA ( European Wo-
und Management Association ) protokoli kullanilir (22).
Venoz ulserde antibiyotik kullanimi; infeksiyon, tedaviye
direngli uzun siredir iyilesmeyen (lser, virlilansi ve bio-
film olusturma kabiliyeti yiksek olan bakterilerin varli-
ginda daslinllmelidir. Yara iyilesme sirecindeki anahtar
faktor, mikrobiyal ylikii azaltmak igin lezyonun derinleme-
sine temizlenmesi ve bakimidir (22,26).

Venoz Ulser iyilesmesinde, antibiyotik tedavisine ve yara
bakimina ek olarak, standart medikal tedavi, elevasyon,
elastik bandaj, basingli corap ve ek destek tedavi uygula-
malari biiyiik dneme haizdir (6). lyilesme sonrasi niiksi
engellemeye yonelik yapilan idame tedaviler de biylik
Onem tagsir.

Venoz dlserle iliskili birgok dermatolojik hastalik ve bulgu
Ulsere eslik edebilmektedir. Vendz yetmezlikli hastalarda
cilt bulgulari sebebiyle dermatoloji konsiltasyonlarinin is-
temi tiim dermatoloji konsultasyonlarin %1-6’sini olustur-
maktadir (27). Venoz dlserli hastalarimizin hemen hemen
tamamina yakininda hiperpigmentasyon, lipodermatosk-
leroz ve 6dem mevcuttu. Bunun disinda Ulser ¢evresinde
%32.1 oraninda ekzematdz staz dermatiti ve %25 ora-
ninda likenifikasyon gozlemledik.
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Bacaklarda gorilen alerjik kontakt dermatitin en sik se-
bebi staz dermatiti, llser icin kullanilan topikal tedaviler,
elastik bandaj ve coraplardir. Ekzemat6z staz dermatitli
hastalarin 1/3’iinde otosensitizasyon veya ekzema disse-
minasyonu goralir. Otosensitizasyon dermatitine en ¢ok
neden olan ekzema tiirli staz dermatitidir (28). Ekzemat6z
staz dermatiti olan hastalarimizin 2’sinde (%7.1) ekzema
disseminasyonu oldugunu gozlemledik.

Sellalit  gibi  enfeksiyon  bulgulari  hastalarimizin
%17.8’inde gorildi. Bunlarin  disinda hastalarimizin
%21.3’linde onikomikoz tespit edildi. Sdez de Ocariz ve
ark. vendz yetmezligi olan hastalara onikomikozun %36.1
oraninda eslik ettigini bildirmislerdir (27).

Venoz llser, kronik venoz yetersizliginin son evresinde ge-
lisen tedavisi zor klinik bir durumdur. Tedavisi uzun, Uste-
lik tedavi sonrasi niiks orani da bir hayli yliksektir. Venoz
Ulser olusumunu tetikleyen posttrombotik sendrom ve
venoz yetersizligin erken evrede teshisi, takibi ve tedavisi
buyuk 6nem tasimaktadir. Vendz yetersizlik ve Ulserde;
teshis, takip ve tedavide en iyi sonuglara ulasmak icin mul-
tidisipliner klinik yaklasim zorunludur.

Etik onam: Bu ¢alisma tek-merkezli retrospektif gézlemsel bir
calismadir. Calisma igin lniversitenin etik kurulundan onay alin-
mustir (11.10.2021, 192.168.159.32 — 59072).
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Arastirma Makalesi / Research Article

Akut Koroner Sendrom ile Gelen Hastalarda Cok Damar Hastaligi ile

Monosit/HDL-C Orani Arasindaki iliski

Kenan TOPRAK !

1Sjverek Devlet Hastanesi, Kardiyoloji Béliimii, Sanlurfa, TURKIYE

Oz.

Amag: Akut koroner sendromlar tiim diinyada 6limiin en sik nedenleri arasindadir. inflamasyon akut koroner
sendrom (AKS) etyoloji ve patogenezinde énemli bir yere sahiptir. Bugline kadar inflamasyonu degerlendirmek
igin bir gok farkli parametre kullaniimistir. Monosit /HDL-C orani (MHO) son yillarda kullanima giren yeni bir infla-
masyon belirtecidir. Calismamizin amaci, AKS ile basvuran hastalarda MHO’nun klinik 6nemini saptamaktir.
Materyal ve metod: Bu retrospektif calismaya, akut koroner sendrom tanisiyla klinigimize basvurmus ve koroner
anjiyografi yapilmig 195 hasta dahil edildi. Tim hastalarin rutin hematolojik ve biyokimyasal parametreleri geriye
dontk olarak incelendi. Monosit sayisinin HDL kolesterole boltinmesi ile MHO elde edildi. Hastalar MHO tertille-
rine gore 3 gruba ayrildi. Her 3 grup, anjiyografik 6zellikler ve MHO agisindan karsilastirildi.

Bulgular: Her 3 grup arasinda bazal demografik karakteristikler agisindan anlaml bir farklilik saptanmadi. Ancak,
MHO arttikga 3 damar hastaligi sikliginin da giderek arttigi tespit edildi. (sirasiyla % 12, %33 , %52, p<0.001).
Korelasyon analizinde yas (r=0.326 , p<0.001) ve MHO’nin (r=0.347 , p<0.001) kritik darhk bulunan damar sayisi
ile pozitif sekilde korele oldugu tespit edildi. Yapilan ¢ok degiskenli lojistik regresyon analizinde yas (risk orani:
1.052; %95 guven araligi: 1.020 - 1.085; p = 0.001), MHO (risk orani:1.075, %95 guiven arahgi: 1.036 — 1.116; p
<0.001) ve Diyabetes mellitus (risk orani:2.462 ; %95 gliven araligi : 1.192 — 5.087; p = 0.015 ) ¢ok damar hastali-
ginin bagimsiz prediktorleri olarak tespit edildi. MHO sinir degerinin 2 19.1 alinmasi, % 71.9 duyarlilik ve % 61.8
ozgulliik ile akut koroner sendromlu hastalarda ¢ok damar hastaligini 6ngoérdu.

Sonug: MHO yeni bir inflamasyon belirtecidir. Calismamizda MHO’nun AKS ile basvuran hastalarda ¢ok damar
hastaligini bagimsiz bir sekilde 6ngordugiini tespit ettik.

Anahtar Kelimeler: Monosit/HDL orani ; Akut koroner sendrom; inflamasyon ; Cok damar hastaligi

Abstract

Background: Acute coronary syndromes are among the most common causes of death worldwide. Inflammation
has an important place in the etiology and pathogenesis of ACS (acute coronary syndrome). To date, many diffe-
rent parameters have been used to assess inflammation. Monocyte HDL ratio (MHR) is a new marker of inflam-
mation that has come into use in recent years. The aim of our study is to determine the clinical significance of
MHR in patients presenting with ACS.

Materials and Methods: In this retrospective study, 195 patients who applied to our clinic with the diagnosis of
acute coronary syndrome and underwent coronary angiography were included. Routine hematological and bioc-
hemical parameters of all patients were analyzed retrospectively. MHR was obtained by dividing the number of
monocytes by HDL cholesterol. The patients were divided into 3 groups according to their MHR tertiles. All 3
groups were compared for angiographic features and MHR.

Results: There was no significant difference between the 3 groups in terms of baseline demographic characteris-
tics. However, it was determined that the frequency of 3-vessel disease increased gradually as MHR increased.
(12%, 33%, 52%, respectively, p<0.001). In the correlation analysis, age (r= 0.326 , p<0.001) and MHR (r=0.347 ,
p<0.001) were positively correlated with the number of vessels with critical stenosis. In the multivariate logistic
regression analysis, age (hazard ratio: 1.052; 95% confidence interval: 1.020 - 1.085; p = 0.001), MHR (hazard ratio:
1.075, 95% confidence interval: 1.192 - 5.087; p <0.001) and diabetes mellitus (hazard ratio: 2.462 ; 95% confi-
dence interval: 1.192 —5.087; p = 0.015 ) were identified as independent predictors of multivessel disease. Taking
the MHR cut-off value > 19.1 predicted multivessel disease in patients with acute coronary syndrome, with a
sensitivity of 71.9% and a specificity of 61.8%.

Conclusions: MHR is a new marker of inflammation. In our study, we found that MHR independently predicted
multivessel disease in patients presenting with ACS.

Keywords: Monocyte/HDL ratio; Acute coronary syndrome; Inflammation; Multivessel disease
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Akut koroner sendrom (AKS) diinyada énemli bir mortalite
ve ekonomik ylik nedenidir ve diinya ¢apinda yilda >2,5 mil-
yondan fazla hastane yatislarindan sorumludur (1,2). AKS'li
hastalarin yaklasik %15'i bir yil icinde tekrarlayan kardiyo-
vaskdler olaylar yasar (3).

Koroner arter, iyi gelismis (¢ katmanl bir yapidir. En igteki
katman, dolasimdaki arteriyel kanla temas eden endotelyal
hiicrelerle kapl olan tunika intima olarak adlandirilir. Endo-
tel hiicreleri, siki bir sekilde diizenlenmis bir vaskiler home-
ostaz mekanizmasina sahiptir ve bu mekanizmanin basari-
sizlig aterosklerotik hastalik silirecine yol acar. Cok damar
hastaligl, 2.5 mm veya daha fazla ¢apa sahip iki veya daha
fazla ana koroner arterde belirgin darlk (>%70) olarak ta-
nimlanir (4). ST ylikselmeli miyokard enfarktiisi (STEMI) ile
basvuran hastalarin yaklasik %40 ila %50'sinde ¢ok damar
koroner arter hastaligi vardir (4).

Aterosklerotik stirecin baglangicinda ve ilerlemesinde infla-
masyon, oksidatif stres ve endotelyal disfonksiyonun roli
goz onune alindiginda, gesitli inflamatuar biyobelirteglerin
koroner arter hastaliginin siddeti ve prognozu ile iliskili ol-
dugu bildirilmistir (5).

Aterosklerotik lezyon bolgesindeki inflamatuar hicrelerin
plak yirtilmasinda énemli bir patofizyolojik rolt vardir (6).
Cesitli sitokinlerin ve molekillerin kaynagi olan dolagimdaki
monositler; trombositler ve endotelyal hiicrelerle etkile-
sime girerek inflamatuar ve protrombotik siireglerde rol oy-
nar (7). Bu hiicreler ayni zamanda aterosklerotik plaklardaki
inflamatuar siirecin en 6nemli bilesenlerinden biridir. Akut
miyokard enfarktistintin (AMI) akut fazi sirasinda yiksek
monosit sayisi, plak ilerlemesi ile iliskilendirilmistir (8), ay-
rica monositozun, koroner arter hastaligi (KAH) ve AMI igin
bagimsiz bir belirteg oldugu saptanmistir (9). Aksine, yiiksek
yogunluklu lipoprotein kolesterol (HDL-C), vazorelaksas-
yona yardimci olarak, diisiik yogunluklu lipoprotein koles-
terol oksidasyonuna miidahale ederek ve endotelyal nitrik
oksit sentaz ekspresyonunu arttirarak endotel hicrelerini
korur (10). Son zamanlarda, monosit/HDL-C orani (MHO),
kolayca elde edilebilen laboratuvar belirteglerinin prediktif
ve prognostik degerini tek bir fraksiyonda birlestirerek, kar-
diyovaskiiler hastaliklarda yeni bir belirte¢ olarak ortaya
¢tkmistir (11). Sonug olarak MHO, monositlerin proinflama-
tuar etkisi nedeniyle oksidatif stresi ve HDL-C'nin antioksi-
dan ve antiinflamatuar etkisini birlestirir (12). Son zaman-
larda yapilan ¢alismalarda MHO ve akut koroner sendrom
arasindaki iliski ortaya konmustur (13). Akut koroner send-
romlu hasta popilasyonunda, MHO, stent trombozunun ve
hastane ici gelisen major kardiyak olaylarin yani sira morta-
litenin bir gostergesi oldugu ortaya konmustur (14). Calis-
malar ayrica MHO ve aterosklerotik damar yayginhgi ve ve
ateroskleroz yuki arasindaki iliskiyi incelemistir (11). Ancak
MHO ile kritik darlik ulunan damar sayisi arasindaki iliskinin
incelendigi calismalar nispeten yetersiz ve geliskilidir. Biz bu
¢alismamamizda , akut koroner sendrom ile anjiografi yapi-
lan hastalarda MHO ile kritik darlik bulunan damar sayisi
arasindaki iliskiyi incelemeyi amacgladik.
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Materyal ve Metod

Calisma popiilasyonu

Bu geriye doniik ¢calismada klinigimize AKS tanisi ile basvu-
ran ve KAG (koroner anjiografi) yapilmis olan 195 ardisik
hasta dahil edildi. AKS tanisi igin glincel kilavuzlar kullanildi.
Daha 6nce bilinen KAH, ciddi kalp kapagi hastaligi, malig-
nite, akut enfeksiyon, antihiperlipidemik tedavi alan, ciddi
karaciger hastalig ve bobrek yetmezligi olan hastalar ¢a-
lisma disi birakildi. Tip 2 diyabetes mellitus, aglk kan sekeri
seviyesi > 126 mg / dL ve/veya hastanin daha 6nce diyabet
tanisi alinmasi ve tedavi edilmesi olarak tanimlandi. Sistolik
kan basincinin > 140 mmHg ve/veya diyastolik kan basinci-
nin = 90 mmHg olmasi ya da antihipertansif tedavi kullani-
yor olmak ve/veya bilinen hipertansiyona sahip olmak hi-
pertansiyon olarak tanimlandi. Calisma Harran Universitesi
Tip Fakultesi etik kurul tarafindan onaylandi (tarih:
24.01.2022, no: 22/02/16) ve Helsinki Bildirgesi'nin kuralla-
rina uygun olarak uygulandi.

Biyokimyasal analiz

Merkezimize akut koroner sendromla basvuran hastlarin
retrospektif olarak ge¢mis laboratuar kayitlari tarandi. An-
jiografi oncesi hastalardan periferik venéz kan ornekleri
alindi. Tam kan sayimi parametrelerini 6lgmek i¢in otomatik
bir kan hticresi sayaci (Beckman Coulter analizori, Califor-
nia, ABD) kullanildi. Kreatinin, C-reaktif protein (CRP), Na,
K, alblmin, trik asit , trigliserit , HDL-C, dislik yogunluklu
lipoprotein kolesterol (LDL-C), hemogram dahil olmak
lizere kan biyokimyasal parametrelerinin seviyeleri 6l-
culdi. Her hastanin monosit/HDL-C orani ilk basvuru anin-
daki monosit sayisi ve HDL kolesterol degeri baz alinarak
hastalardan alinan ven6z kan 6rnekleri Gizerinden standart
laboratuvar yontemleri kullanilarak analiz edilen kayith kan
sonuglari Gizerinden hesaplandi. Hastalar monosit/HDL-C
oranina gore 3 tertile ayrildi : grup 1 (MHO =10.6 + 2.7 olan-
lar), grup 2 (MHO =18.2 + 2.0) olanlar ve grup 3 (MHO=31.0
+7.7).

Koroner anjiyografi

Tim hastalara standart Judkins teknigi ile femoral veya ra-
diyal yaklagimla koroner anjiyografi yapildi. Tum hastalarin
kayith anjiyografik géruntileri iki bagimsiz kardiyolog tara-
findan degerlendirildi. Aterosklerotik damarlar gorsel ola-
rak ciddi obstriiksiyon varligina gére numerik olarak sinif-
landirildi. Major epikardiyal arterlerde %70 ve Uzeri darlik,
kritik damar hastaligi olarak adlandirildi.

istatistiksel analiz

Tiim istatistiksel hesaplamalar icin Sosyal Bilimler igin ista-
tistik Programi 20 (IBM SPSS, Chicago, IL, USA) kullanildi.
Verilerin normal dagilimini test etmek icin Kolmogorov-
Smirnov testi kullanildi. Strekli degiskenler ortalama + SD
veya median (25-75. ¢eyreklikler) olarak ifade edildi ve da-
gilima gore Student t veya Mann-Whitney U testleri ile kar-
silagtinldi. Kategorik degiskenler yilizde ve sayi olarak ifade
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edildi ve Ki-kare testi ile karsilastirildi. Strekli degiskenlerin
korelasyonunu belirlemek icin Sperman veya Pearson kore-
lasyon katsayilari kullanildi. 3 damar hastaliginin bagimsiz
prediktorlerini belirlemek icin cok degiskenli lojistik regres-
yon analizi yapildi. MHO’nun 3 damar hastaligini dngérme-
deki kesme(cut-off) degerinin belirlenmesi icin Receiver
operating characteristics (ROC) egrisi kullanildi. istatistiksel
anlamhlik diizeyi p <0.05 olarak kabul edildi.

Bulgular

Calismaya toplam 195 hasta dahil edildi. Hastalar MHO ter-
tillerine goére 3 gruba ayrildi. Gruplarin bazal karakteristik,
laboratuvar ve anjiyografik ozellikleri Tablo 1’de gosteril-
mektedir. Gruplar arasinda bazal demografik 6zellikler agI-
sindan anlaml bir farkhlk tespit edilmedi. Ancak, MHO art-
tik¢ca hastalarda ¢ok damar hastaligi bulunma sikhginin da
giderek arttig1 tespit edildi (sirasiyla % 12, %33 , %52,
p<0.001). MHO dusiik olanlarda kandaki HDL orani daha
yuksek idi (1., 2. ,3. tertillerde sirasiyla 40.2 + 11.3,34.1 +
5,0, 30.2+ 7.1 , p<0.001). Ayrica lenfosit ve monosit sayisi
cok damar hastaligi olanlarda daha yiiksek idi (p<0.001).Ya-
pilan korelasyon analizinde, Monosit/HDL orani ile ¢ok da-
mar hastaligi (r = 0.347, p < 0.001) ve yas (r= 0.326, p <
0.001) arasinda pozitif bir korelasyon mevcuttu (Tablo 2) .
Yapilan ¢ok degiskenli lojistik regresyon analizinde yas (risk
orani: 1.052; %95 guven arahgi: 1.020 - 1.085; p = 0.001),
MHO ( risk[odds] orani:1.075, %95 glven arahgi: 1.192 —
5.087; p <0.001) ve diyabetes mellitus (risk orani:2.462 ;
%95 gliven araligi : 1.192 — 5.087; p =0.015 ) cok damar has-
taliginin bagimsiz prediktorleri olarak tespit edildi (Tablo 3).
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MHO sinir degerinin > 19.1 alinmasi, % 71.9 duyarlilik ve %
61.8 6zgullik ile akut koroner sendromlu hastalarda gok
damar hastaligini 6ngoérdurdi (Sekil 1).

ROC Curve
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Sekil 1. Monosit/HDL Oraninin ¢ok damar hastaligini éngordiir-
medeki ROC (receiver operating characteristics) egrisi analizi, Akut
koroner sendrom ile bagvuran hastalarda basvuru sirasindaki mo-
nosit sayisi/yiksek yogunluklu lipoprotein kolesterol (HDL-C)
orani (MHO) esik degerinin 19.1 den buylk olmasi % 71.9 duyar-
lilk ve % 61.8 6zgullik ile ok damar hastaligini 6ngordirdir,
EAA:egri altinda kalan alan

Tablo 1. Calismaya alinan hastalarin demografik ve klinik 6zelliklerinin karsilastiriimasi

1.Tertil 2.Tertil 3.Tertil p
n=65 n=65 n=65

Degigkenler 10.6+2.7 18.2+2.0 31.0+7.7

Yas,yil 60.4+11.9 60.7+12.4 61.8+11.5 0.796
Cinsiyet, erkek (%) 37 (56) 51(78) 47 (72) 0.23
Hipertansiyon (%) 35(53) 39 (60) 38 (58) 0.761
Diabet (%) 17 (26) 21(32) 19 (29) 0.743
Sigara (%) 33 (50) 47 (72) 45 (69) 0.22
Glukoz (mg/dl) 161.2 +98.4 154.7 £70.0 144.1 £ 58.8 0.449
Kreatinin (mg/dl) 0.8+0.2 0.9+0.2 0.9+0.2 0.067
Urik asit (mg/dl) 51+17 53+13 56+2.0 0.225
Albumin (g/dl) 41+03 42+03 42103 0.728
Trigliserid (mg/dl) 184.1 + 140.5 175.4 + 80.7 217.3+139.5 0.128
HDL (Yiiksek dansiteli Kolesterol) (mg/dl) 40.2+11.3 34.1+5.0 30.2+7.1 0.000
LDL (Diisiik dansiteli Kolesterol) (mg/dl) 101.5+39.2 115.8+36.7 110.8 £37.8 0.100
C- reaktif protein (mg/dL) 1.0+25 0.8+1.1 1.0+1.3 0.714
Hematokrit (%) 41.8+6.0 43.6+5.5 42.9+5.9 0.189
Hemoglobin (gr/l) 13.2+2.0 13.9+1.8 13.7+2.1 0.069
Platelet (10%/uL) 266.7+71.8 266.4 +61.3 274.2 £ 80.0 0.779
Notrofil(106/uL) 6507 + 2773 7799 3327 7168 + 4325 0.117
Lenfosit(10%/uL) 1752 £739 2223 + 837 2782 +£1042 <0.001
Monosit(10°/uL) 444 + 155 654 + 115 1168 + 933 <0.001
3 damar hastaligi (%) 8(12) 22 (33) 34 (52) <0.001

MHO: Monosit/HDL Orani
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Tablo 2. Cok damar hastalig ile MHO ve yas arasindaki
korelasyon analizi sonuglari

Degiskenkenler r p
Monosit/HDL Orani 0.347 <0.001
Yas 0.326 <0.001

Tablo 3. Cok damar hastaliginin bagimsiz 6ngérduricili-
guni gosteren ¢ok degiskenli lojistik regresyon analizi

Degiskenler OR (% 95 giiven araligi) p
Yas 1.052 (1.020 - 1.085) 0.001
Diabet 2.462 (1.192 - 5.087) 0.015
Monosit/HDL Orani 1.075 (1.036 - 1.116) <0.001
Tartisma

Bu ¢alismamizda, akut koroner sendrom ile gelen hastlarda
baslangic MHO'nin 3 damar hastaligi ile dnemli 6lgtde ilis-
kili oldugunu gosterdik. Ayni zamanda, MHO degeri attikca,
yas ve ¢cok damar hastaligi oraninin da arttigi gortldi. MHO
parametresinin, AKS hastalarinda, cok damar hastaligi icin
bagimsiz birer risk faktéri olabilecegi saptandi.
Ateroskleroz, kan akisi bozuklugu bolgelerinde ortaya ¢i-
kan, iyilesmeyen kronik inflamatuar bir hastaliktir (15). Ko-
lesterol iceren plazma lipoproteinlerinin bu bdlgelerde su-
bendotelyal tutulmasi ve akis aracili inflamatuar degisiklik-
ler endotel hiicrelerinde aterojenik sureci tetikledigi diisi-
nilmektedir (15,16). Bu aterosklerotik plagin merkezinde
monositlerden tiiretilen makrofajlar, oksitlenmis LDL'yi sin-
direrek ve tehlikeli képuk hicrelerini olusturarak aktif rol
alirlar. Monosit sayisinin aterosklerozda plak olusumu ve
ilerlemesinin bagimsiz ve anlamh bir belirleyicisi oldugu
gosterilmistir (17). Bath ve arkadaslari saghkh bireylerden
ve hiperkolesterolemili hastalardan alinan monositlerin
migrasyon Ozelliklerini incelemis ve hiperkolesterolemik
hastalardan elde edilen monositlerin saglikli bireylerden
elde edilen monositlerden ¢ok daha iyi gog ettigini bulmus-
tur (18). Monositlerin aksine HDL-C, LDL oksidasyonunu en-
geller ve antiinflamatuar, antioksidan, antitrombotik ve
faydali vaskiler etkilere sahiptir (19). HDL-C orani arttikca
orantili olarak bu 6zelliklerin daha da arttig1 ortaya koyul-
mustur (20). Kandaki beyaz kan hiicresi sayimlarindaki fark-
hliklar, enflamatuar durumla iliskilidir ve bunlarin kardiyo-
vaskdiler hastaliklardaki 6ngordirictligi ve prognostik de-
geri daha 6nceki calismalarda ortaya konmustur (21).
Yiiksek monosit sayisi ve diisik HDL-C diizeylerinin infla-
masyon ve oksidatif stres ile iliskili olabilecegi gosterilmis
(19) ve MHO'nin kardiyovaskiiler hastaliklarda yeni bir
prognostik belirte¢ oldugu bildirilmistir (13). Bazi calisma-
larda , yiiksek MHO degerleri olan primer perkiitan koroner
girisim (pPCl) ile tedavi edilen ST segment yiikselmeli miyo-
kard enfarktisli (STEMI) hastalarda stent trombozu orani-
nin 2.2 kat daha yiksek oldugunu gostermistir. Bu hasta-
larda MHO, stent trombozunun bagimsiz bir 6ngoriiclsiu
olarak rapor edilmistir (14). Bir sistemik inflamasyon belir-
teci olarak serum CRP seviyeleri ile ve MHO arasindaki iliski,
primer PCl ile tedavi edilen STEMI hastalarinda da ortaya
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konulmustur (22,23). Koroner anjiyografi uygulanan ve ko-
roner aterosklerozun ciddiyeti ve karmagsikhginin SYNTAX
skoru (SXskor) ile degerlendirildigi stabil KAH hastalarinda,
MHO ve CRP seviyeleri pozitif olarak korele oldugu saptan-
mistir (r= 0.390) ve yiksek SXskoru>23 olan stabil KAH has-
talarinda anlamli olarak MHO daha yiiksek bulunmustur
(24). Ayrica MHQ'nin koroner aterosklerozun yukii ile ba-
gimsiz olarak iliskili oldugu, MHQO'nin SYNTAX skoru (r=
0.371) ve CRP seviyesi (r=0.336) ile 6nemli 6lgude iliskili ol-
dugu dogrulanmistir (24). Ayrica, MHO'nin her birim yiksel-
mesi, yiksek SXskor riskinde %8.3'lik bir artisla iliskilendi-
rilmistir (23). Basarili bir ¢ciplak metal stent uygulanan an-
gina pektorisli hastalarda, en yliksek MHQO'sI olanlarda res-
tenoz orani, en diisik MHO's1 olan hastalardan daha yiksek
oldugu saptanmis, MHO'nun prosedir oncesi degerinin
stent restenozunun bagimsiz bir 6ngoérdiricisi oldugu
gosterilmistir (25).

Ozellikle, MHO ve CRP diizeylerinin prosediir dncesi deger-
leri, stent ici restenozda, ciplak metal stent implantasyo-
nundan sonra stabil veya stabil olmayan angina pektorisi
olan stent disi restenoz hastalarina gore daha yiiksek ol-
dugu saptanmistir (26). Ayrica MHO, yiksek CRP ve (rik
aside ek olarak stent ici restenozun bagimsiz bir belirleyicisi
oldugu saptanmistir (27). Agikgoz ve arkadaslarinin yaptigi
¢alismada MHO'nin STEMI hastalarinda hastane mortali-
tesi, uzun vadeli mortalite, hastane i¢i major advers kardi-
yak olaylar (MACE) ve uzun vadeli MACE'in bagimsiz bir 6n-
gordiricisa oldugu da gosterilmistir. Dikkat cekici bir se-
kilde, bu parametrelerin higbiri tek basina ele alindiginda
monosit sayisi veya HDL-C ile iliskili bulunmamistir (28,29).
Cetin ve arkadaslarinin yaptigi ¢alismada MHO degerleri
yiiksek olan AKS'li hastalarda, hastane igi ve uzun sireli
MACE olusumu, MHO degeri diisiik olan AKS hastalarina ki-
yasla 1.4 kat daha yuksek bulunmustur (23). Balta ve arka-
daslarinin yaptigl ¢calismada, basarili akim saglanan hasta-
lara kiyasla no- reflow fenomeni gelisen STEMI hastala-
rinda anlamli olarak daha yliksek MHO degerleri gbzlenmis;
bu hastalarda, pPCl'den sonra, MHO seviyeleri, no-reflow
fenomeninin bagimsiz 6ngoriiclist olarak rapor edilmistir
(30). Zhang ve arkadaslarinin yaptigi calismada, selektif ko-
roner anjiyografi yapilan hastalarda, MHO'nin yiiksek ol-
dugu grupta , olaysiz sagkalim oranlari daha yliksekti ve
MHO, bu hastalarda MACE riskinin artmasiyla anlaml se-
kilde iliskili bulunmustur . Ancak, yazarlar MHO'nin MA-
CE'larin bagimsiz bir dngoériclisi olmasina ragmen, prog-
nostik etkisinin monosit sayimindan Ustiin olmadigini be-
lirtmislerdir (29). Yapilan bir calismada STEMI hastalarinda
MHO’nin trombis tiki ile iligkili oldugu bildirilmistir
(30).Anjiyografik olarak orta dereceli koroner stenozu igin
fraksiyonel akim rezerv 6lgimu yapilan hastalar Gzerinde
yapilan bir baska calisma, hemodinamik olarak anlamli lez-
yonlari olan (fraksiyonel akim rezerv degeri <0.80) hasta-
larda MHO degerlerinin daha yiksek oldugunu gdstermis-
tir. Yazarlar, MHO'nin fonksiyonel olarak anlamli anjiyogra-
fik olarak orta dereceli koroner arter stenozunun bagimsiz
bir 6ngoriictst oldugunu bildirmistir (32).
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Biz calismamizda ¢ok damar hastaligi yas ile MHO arasinda
anlaml pozitif korelasyon bulduk. Ayrica HDL , lenfosit ve
monosit sayilari ile cok damar hastaligi arasinda anlamli
iliski saptadik. Akut koroner sendromla gelen hastlarda yas
ve aterosklerotik yiik arasinda daha 6nceki ¢alismalarda po-
zitif iliski ortaya konmustur (33). Ancak akut koroner send-
rom basvuran hastlarda ¢ok damar hastalig ile MHO ara-
sinda literatlrde celiskili sonuglar ortaya konmustur. Cetin
ve ark.’nin yaptigl calismada ¢ok damar hastaligi ile MHO
arsinda pozitif yonde korelasyon bulmustur (23) . Bunun ak-
sine Oylumlu ve ark.’nin yaptigl calismada ¢ok damar has-
taligiile MHO arasinda anlamliiliski bulunmamustir (12). Biz
kendi galismamizda Cetin ve ark.’nin yaptigi calismayla
uyumlu olarak ¢ok damar hastaligi olanlarda daha yiiksek
seviyelerde MHO saptadik (23). Ayrica ilging olarak 3. ter-
tilde literatiirle uyumsuz olarak daha yiiksek lenfosit oran-
lari saptadik. Bunun nedeni her ne kadar kesin olmasa bile
, akut inflamasyona reaktif bir cevap olabilir ¢cinkl yapilan
¢alismalarda akut koroner sendromda CD4 T hiicrelerinin
plak anstabilitesinde rol aldigi gosterilmistir (34). Ek olarak
hem lenfositler hem de monositler, aterosklerotik slirecin
baslatiimasinda ve ilerlemesinde ¢cok dnemli bir role sahip
oldugu daha onceki galismalarda ortaya konmustur (35).
Ayrica calismamizda MHO’na ek olarak yas ve diyabetin de
¢ok damar hastaliginin bagimsiz prediktorleri olarak sapta-
dik. Bu bulgumuz literatir ile uyumluydu (36).

MHO ile cok damar hastaligi arasindaki iliskinin altinda ya-
tan kesin mekanizmalar bilinmemektedir. Onceki calismala-
rin gosterdigi gibi, ateroskleroz endotel hiicrelerinin ya-
pisma molekiliinii aktive eder ve monontkleer hiicrelere
baglanir. Monositler arter endoteline baglandiklarinda ko-
puk hicreleri olusturmak igin intimaya girerler (37). Aktive
monositler hasarli veya aktive endotel ile etkilesime girer
ve lezyonel makrofaj birikimini ve plak makrofaj icerigini
etkiler , bu da monosit kemotaktik protein 1 ligandi, vaski-
ler hiicre adezyon moleklli 1 ve hiicreler arasi adezyon
molekiill 1 dahil olmak (izere bazi proinflamatuar araci mo-
lekillerin asir ekspresyonuna yol agar. Monositler, so-
nunda oksitlenmis LDL-C'yi yutan ve ilk kopukli hicreleri
olusturan makrofajlara farklilasir (38). HDL-C molekiilleri
makrofaj goclinli engeller ve bu hiicrelerden kolesterol ka-
lintilarini giderir. HDL-C, hematopoietik sistemdeki hemato-
poietik kdk hicreleri ve multipotent progenitor hiicre pro-
liferasyonunu baskilar (38). HDL-C, monositleri inhibe ede-
rek, aktive edilmis monosit yapismasini, yayilmasini ve mo-
nositlere farklilasan progenitor hiicrelerin proliferasyonunu
kontrol eden mekanizmalarda rol oynar (39). Anti-inflama-
tuar ve anti-oksidatif etkilerinin yani sira HDL, endotelyal
nitrik oksit sentaz ekspresyonunu artirarak vazodilatasyonu
da destekler (40). Bu nedenle, monositler proinflamatuar
ve prooksidan etkiler gosterir, ancak HDL-C bu sirecleri ter-
sine ¢evirme faktori olarak islev gordir.

Calismanin Sinirliliklan
Calismamizin bazi kisithhklarr mevcuttu. Birincisi tek mer-
kezli ve gbrece olarak az sayida hasta ile yapilmasidir. ikinci
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olarak, koroner angiyografik degerlendirmenin gorsel yo-
rumlama ile yapilmasidir. Uglincii olarak, koroner arter
hastaliginin yayginhgi ve ciddiyetinin gostergesi olan skor-
lamalar ile karsilastirma yapilmasi makelemize daha fazla
katki saglayabilirdi. Ayrica akut koroner sendrom hastalari
disinda, stabil anjina pektorisli hastalarda da enflamatuar
parametreler ile beraber MHO parametrelerinin degerlen-
dirilmesi bu konunun agikliga kavusmasinda fayda saglaya-
bilir (41).

Sonug

Koroner arter hastaligl olan hastalarda daha yiiksek MHO
ve ¢ok damar hastaligi artan MHO'nin ateroskleroz gelisimi
ve ilerlemesi ve sonugta ortaya ¢ikan kardiyovaskiler olay-
lar igin bir 6ngoéricl olabilecegini desteklemektedir. Bu
baglamda, MHO ¢ok damar hastaligini 6ngérmede etkili ol-
dugundan bu oranin daha yiiksek oldugu saglikh popiilas-
yonda koruyucu tedavilerin daha da yogunlastiriimasi, ile-
ride gerceklesebilecek kardiyovaskiler olaylari 6nlemede
etkili bir strateji olabilir.
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Abstract

Background: Platelet transfusion is an effective method used to prevent and treat bleeding in thrombocyto-
penic patients. The impact of platelet transfusion without respecting the ABO compatibility on platelet trans-
fusion refractoriness is debated. We aimed to evaluate platelet transfusions practice at our tertiary care
hospital.

Materials and Methods: We analyzed 849 hematology-oncology patients who underwent platelet transfu-
sion at Dokuz Eylll University Hospital between January 2014 and December 2020. Case under the age of 18
were excluded from the study. We retrospectively assessed the demographic data of selected cases, the
types of transfusion products employed, and patients’ laboratory parameters.

Results: Hematology-oncology patients accounted for 44.6% (n=849) of the transfusions. Much of the re-
mainder is used in the emergency department 11.7% (n=224) and intensive care 6.8% (n=131). Eight hundred
and forty-nine hemato-oncological patients were retrospectively identified between 2014 and 2020. The
median age was 60 (18-91) years, with 44.6% women. ABO-identical platelet transfusions were 93.6%.
Eighty-one percent of platelets were transfused to patients with counts < 25 x 1076 pL. Post transfusion the
next day, platelet count increment <10 x 1076 pL was 31.6%, 37.5%, 30.0% for ABO compatible, ABO major
incompatible, and ABO minor incompatible, respectively.

Conclusions: We conclude that platelet transfusions should always be made to only ABO identical platelets
whenever possible. As with every blood product transfusion, comprehensive and practical national policies
should be developed based on international guidelines for causing minimum side effects and maximum effi-
cacy for platelet transfusion.

Key Words: Platelet transfusion, ABO blood group, Refractoriness, ABO compatibility

0z.

Amag: Trombosit transflizyonu trombositopenik hastalarda kanamayi 6nlemek ve tedavi etmek igin kullani-
lan etkili bir yontemdir. ABO uyumlulugu gozetilmeksizin trombosit transflizyonunun trombosit transflizyon
refrakterligi izerindeki etkisi tartisiimalidir. Uglincii basamak hastanemizde ABO ile uyumlu olan ve olmayan
trombosit transflizyonu uygulamalarimizi degerlendirmeyi amagladik.

Materyal ve Metod: Dokuz Eyliil Universite Hastanesi’nde Ocak 2014 ile Aralik 2020 tarihleri arasinda trom-
bosit transflizyonu yapilan 849 hematoloji-onkoloji hastasini analiz ettik. 18 yas alti olgular ¢alisma disi bira-
kildi. Segilmis vakalarin demografik verilerini, kullanilan transflizyon drlinlerinin uygunluklari ve hastalarin
laboratuvar parametrelerini geriye donik olarak degerlendirdik.

Bulgular: Transflizyon yapilan hastalarin %44,6'sini (n=849) hematoloji-onkoloji hastalari olusturdu. Trans-
flzyon uygulamalarinin %11,7’si (n=224) acil serviste ve %6.8’i (n=131) yogun bakim unitelerinde uygulandi.
2014 ve 2020 yillari arasinda 849 hemato-onkolojik hasta geriye donuk olarak tarandi. Ortanca yas 60 (18—
91) idi ve %44.6's1 kadindi. ABO-tam uyumlu trombosit transfiizyonlari %93,6 idi. Trombositlerin %81’i, sayisi
< 25 x 1076 pL olan hastalara transfiize edildi. Transflizyondan bir sonraki giin, trombosit sayisi artisi <10 x
1076 pL, sirasiyla ABO uyumlu, ABO majoér uyumsuz ve ABO mindér uyumsuz igin sirasiyla %31.6, %37.5, %30.0
idi.

Sonug: Trombosit transfiizyonlarinin mimkiin oldugunca sadece ABO ile uyumlu trombositlere yapilmasi ge-
rektigi sonucuna vardik. Her kan Urini transflizyonunda oldugu gibi, trombosit transfiizyonunda da mini-
mum yan etki ve maksimum etkinlige neden olmak igin uluslararasi kilavuzlara dayali kapsamli ve pratik ulusal
politikalar gelistirilmelidir.

Anahtar kelimeler: Trombosit transflizyonu, ABO kan grubu, refrakterlik, ABO uyumlulugu

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2022;19(1):105-109.
DOI: 10.35440/hutfd.1066407

, Fatih DEMIRKAN3

Corresponding Author / Sorumlu Yazar
Dr. Ahmet SEYHANLI

Department of Hematology
Institute/University/Hospital Republic of
Turkey Ministry of Health Sivas Provincial

Health Directorate Sivas Numune Hospital
Sivas, TURKEY

E-mail: ahmet8563@yahoo.com
Received / Gelis tarihi: 01.02.2022

Accepted / Kabul tarihi: 02.03.2022

DOI: 10.35440/hutfd.1066407

105


https://orcid.org/0000-0001-6082-2995
https://orcid.org/0000-0002-6188-8790
https://orcid.org/0000-0002-1172-8668
https://orcid.org/0000-0002-0930-6300
https://orcid.org/0000-0002-8187-7159

Seyhanli et al.

Introduction

Platelet transfusion is a standard and effective therapy for
preventing and treating bleeding in different thrombocyto-
penic patients. Indications for platelet use vary. Cameron et
al. showed that hematology-oncology patients accounted
for 67% of the platelet transfusions (1). Much of the rema-
inder is used in cardiac surgery (7-10%) and intensive care
(5-9%) (2). Two forms of platelet products for transfusion
are whole blood platelets and apheresis platelets. Apheresis
Platelet concentrates are obtained from single donor aphe-
resis platelets (SDAP). Random donor platelets (RDP) are ob-
tained from 4 to 6 units of pooled donor whole blood with
the use of Buffy-coat (BC) and platelet-rich plasma (PRP)
method. The main reason for preferring RDP use is the low
cost and recycling of blood resources. Patients receiving
SDAP have significant amounts of donor plasma that can ca-
use a higher risk of hemolytic reactions and acute lung injury
but a lower risk of transmitting infectious disease due to
fewer donor exposures. Both RDP and SDAP can be preser-
ved in plasma or special platelet additive solutions (PAS) (3).
Consensus remains elusive on the best transfusable platelet
product. Refractoriness to platelet transfusion is the inabi-
lity to reach the platelet count with transfusion. The two ca-
uses of refractoriness are immune and non-immune. Among
immune-related refractoriness, antibodies against HLA anti-
gens are the primary cause. Non-immune causes implicate
splenomegaly, fever, and ABO incompatibility (4, 5). Oga-
sawara K. et al. genetically determined ABO antigens on the
surface of platelets (6). Human platelets do not express any
rhesus (Rh) antigens. The Rh type of a platelet product cau-
ses no problem for transfusion incompatibility directly;
however, potential sensitization to Rh antigens on residual
red cells in the platelet product should be avoided. There is
no unanimity of the clinical significance of ABO-incompa-
tible platelet transfusion. Several studies have shown the su-
periority of the transfusion response with ABO identical pla-
telets to ABO-incompatible (7-9), though it is currently not
standard of procedure. A survey of a high number of North
American laboratories reported a lack of a clear policy regar-
ding the use of ABO-incompatible platelets by 17% of trans-
fusion services (10). We evaluated platelet transfusions
practice at the 9 Eylul University Hospital in Turkey.

Materials and Methods

Eight hundred forty-nine (platelet-transfused hematology-
oncology patients) were analyzed from January 2014 to De-
cember 2020 at the 9 Eylul University Hospital in Turkey.
Case under the age of 18 were excluded from the study. The
selected cases’ demographics data, the types of transfusion
products used, and patients’ laboratory parameters were
retrospectively evaluated. Platelet ABO matching categories
were as defined below: ABO-identical platelet, donor and re-
cipient have the same ABO platelet antigens and plasma an-
tibodies; ABO minor mismatch, donor’s plasma ABO antibo

Evaluation of platelet transfusions practice

dies show incompatibility with recipient’s platelet ABO anti-
gens, and ABO major mismatch, incompatibility of donor’s
platelet ABO antigens with recipient’s plasma ABO antibo-
dies. The study protocol was approved by Dokuz Eylul Uni-
versity Ethics Committee (01/02/2021, 2021/03-48).

Statistical Analysis

Data were analyzed statistically using Windows software
SPSS v24.0. Descriptive statistics were made. Parametric
data are presented as mean tstandard deviation, non-para-
metric data as median, categorical data as a percentage.

Results

Hematology-oncology patients accounted for 44.6%
(n=849) of the transfusions. Much of the remainder is used
in the emergency department (11.7%, n=224) and intensive
care (6.8%, n=131) (Table 1).

Table 1. Total percentage of patients by clinics

Clinics No. (%)
Hemato-oncology 849 (44.6)
Emergency department 224 (11.7)
Intensive care unit 131 (6.8)
Cardio-vascular surgery 98 (5.1)
Gastroenterology 66 (3.4)
Others 535 (28.1)
Total 1903 (100)

Eight hundred and forty-nine hemato-oncological patients
were identified between 2014 and 2020 retrospectively. The
median age was 60 (18-91) years with 379 (44.6%) women
and 470 (55.4%) men. The most common group aged 50-69
years (47.8%) was transfused with platelets. A total of 381
(44.9%) apheresis and 468 (55.1%) whole blood-derived ca-
ses were transfused. According to the ABO blood group, 385
(45.3%) patients were A, 145 (17.1%) were B, 64 (7.5%) were
AB, and 255 (30%) patients were in the O group. Seven
hundred and seventy 770 (90.7%) patients were Rh-positive,
and 79 (9.3%)were Rh-negative. Table 2 shows further deta-
ils about demographic characteristics. Of these, 795/849
(93.6%) patients were classified as ABO compatible, 30/849
(3.5%) as major incompatibility, and 24/849 (2.8%) as minor
incompatibility. Table 3 lists characteristics of patients re-
garding whether they received ABO and Rh compatibility of
platelet transfusions. Eighty-one percent of PLTs were trans-
fused to patients with counts < 25 x 1076 pL; 4.5% of pati-
ents had counts > 50 x 10”6 L. Routine monitoring of next-
day platelet count increment for all patients is illustrated in
Table 4. Post transfusion next day, platelet count increment
<10 x 1076 puL was 31.6%, 37.5%, 30.0% for ABO compatible,
ABO major incompatible, and ABO minor incompatible, res-
pectively. Table 5 lists the distribution of post platelet trans-
fusion increment for ABO compatibility.
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Table 2. Baseline patient characteristics
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Table 5. Post platelet transfusion next day platelet count

Baseline patient characteristics No. (%) increment by ABO compatibility
Sex Next day
Female 379 (44.6) platelet ABO |1:?12r MAaB.gr
Male 470 (55.4) Count compatible or o
. compatibility compatibility
Age,y increment No. (%) No. (%) No. (%)
18-29 59 (6.9) (uL) 0. 1% o- 1%
30-49 181 (21.3) 252 (31.6)
50-69 406 (47.8) <10 x10"6 7 (37.5) 9(30.0)
2|70 | 203 (23.9) 10-24x10"6 254 (32.0) 9(37.5) 9 (30.0)
Platelet source
25-49 x10"6

Apheresis 381 (44.9) 226 (28.5) 6 (25.0) 10 (33.3)
Whole blood—derived 468 (55.1)

. . . >50 x106 63(7.9) 2(8.3) 2(6.7)
Primary diagnosis
Acute leukemia 256 (30.2)
Myelodysplastic syndrome 71 (8.4) Discussion
I(')ytf::::]a 222 g;‘;i The transfusion of blood products is a critical process that
Patient ABO type should be performed after proper ana'|y5|s of the profltjloss
A 385 (45.3) balance. We employ platelet transfusion for therapeutic or
B 145 (17.1) prophylactic purposes. The practical and safe threshold for
AB 64 (7.5) prophylactic platelet transfusion in a clinically stable patient
o] 255 (30.0) is a platelet count of 10 x 10”76 uL because it adequately pre-
Patient Rh type vents spontaneous bleeding (11-13). The threshold for pla-
Rh (+) 770 (90.7) telet transfusions to control bleeding, such as multi-lumen
Rh (-) 79 (9.3)

Table 3. Platelet transfusions by ABO and Rh product type

ABO blood type ABO compatibility No. (%)

of recipient
ABO- Minor Major
identical mismatch  mismatch
A 371 (43.7) 9(1.1) 5(0.6)
B 130(15.3) 5(0.6) 10(1.2)
AB 54 (6.4) 10(1.2) -
(o] 240 (28.3) - 15 (1.8)

Rh blood type of Rh compatibility No. (%)

recipient

Rh (+) Rh (-)
Rh (+) 751 (88.5%) 19 (2.2%)
Rh (-) 10 (1.2%) 69 (8.1)

Table 4. Routine monitoring of next-day platelet count inc-
rement on all patients

Platelet Pre-transfu-  Post-trans- Post-transfu-
count (uL) sion No. fusion No. sion incre-
No.(%) (%) ment No.(%)
<10 x1016 216 (25.4) 50 (5.9) 268 (31.6)
10-24 x10"6 474 (55.8) 272 (26.7) 272 (32.0)
25-49 x10"6 121 (14.3) 353 (41.6) 242 (28.5)
>50 x10"6 38 (4.5) 219 (25.8) 67 (7.9)

catheter insertion, was 25 x 1076 uL; for an invasive proce-
dure such as major surgery, liver, or lung biopsy, the thres-
hold was <50 x 1076 pL (14). Sixty-three percent of our pa-
tients had a platelet count of <25 x 1076 uL for platelet
transfusion, and nearly all patients had multi-lumen cathe-
ter insertion. RDP is used commonly in many European cen-
ters, while in the USA, between two--thirds and three--quar-
ters of all transfusions given are SDAP (14-17). We used 55%
RDP and 45%SDAP in our hospital. PAS’s use decreases the
amount of plasma in platelets to 20% compared to plasma’s
use, so that plasma-related adverse effect is low. PAS cannot
be used due to its prohibitive costs (17). Platelet transfusion
refractoriness (PTR) is multifactorial and can be divided into
immune or non-immune. Among immune-related refracto-
riness, antibodies against human leukocyte antigens (HLA)
or less often against human platelet specific antigens (HPA)
are the primary causes. Non-immune causes constitute app-
roximately 80% of PTR and are implicated in infection-sep-
sis, splenomegaly, fever,and ABO incompatibility (4, 5, 18).
Whether each of these factors can affect post-transfusion
platelet increments remains unclear. One study revealed the
presence of ABO blood antigens on the surface of platelets
(10). There is little information about the clinical outcome of
ABO compatibility in platelet transfusions in current clinical
practice and commonly transfused without respect for ABO
compatibility. Carr et al. reported that a greater incidence of
early refractoriness in patients receiving ABO-incompatible
platelets (19) particularly leads to an increased risk of mor-
bidity and mortality (20). Jimenez et al. demonstrated that
ABO major incompatible platelet transfusions yielded one-
third of the platelet recovery of ABO identical transfusions
(21). Heal JM et al. reported a possible survival advantage

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2022;19(1):105-109.

DOI: 10.35440/hutfd.1066407

107



Seyhanli et al.

for adult leukemia patients on ABO identical platelet trans-
fusions (22). On the contrary, few studies suggest that trans-
fusion of ABO non-identical platelets does not impact clini-
cal outcomes (19, 23). Several studies detected anti-D allo-
immunization when RhD-negative patients were transfused
with RhD-positive platelets from single-donor apheresis
(24-26); this may be a vital issue, especially when receiving
RhD-positive platelet transfusions to RhD-negative childbe-
aring women and pediatric patients. Following our hospital’s
transfusion policy, most platelet transfusions performed in
our patients were ABO-Rh compatible products. However, a
few patients received ABO-Rh incompatible platelet transfu-
sions. Hence, we made no intergroup statistical compari-
sons. The present study had a few limitations. It was a ret-
rospective study on patients with different clinical conditi-
ons based on single-center data. The platelet transfusion’s
adverse effect and long-term outcome could not be evalua-
ted. Data from the pediatric population was excluded.

To our knowledge, the current study is the first one to report
on the proportion of ABO compatible versus incompatible
platelet transfusion received with hematology-oncology pa-
tients who require platelet transfusions in Turkey. Belie-
vably, platelet transfusions should always be made to only
ABO identical platelets whenever possible. As with every
blood product transfusion, effective national policies should
be developed based on international guidelines for ensuring
minimum side effects and maximum efficacy for platelet
transfusion.
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Abstract

Background: Gallstones and biliary sludge are the most important causes of acute pancreatitis (AP) in our country.
For many years, endoscopic retrograde cholangiopancreatography (ERCP) has been used to diagnose and treat acute
biliary pancreatitis (ABP). The patient's treatment with acute biliary pancreatitis should be assessed in light of current
international guidelines. This study aimed to analyze the patients who were admitted to our clinic with the diagnosis
of acute biliary pancreatitis and underwent Endoscopic Retrograde Cholangiopancreatography (ERCP) for treatment,
in the light of the literature.

Materials and Methods: The records of patients who underwent ERCP with a diagnosis of acute biliary pancreatitis
in our general surgery endoscopy department between April 2020 and March 2021 were retrospectively reviewed.
Results: ERCP was performed in 131 patients with acute biliary pancreatitis. 60 (45.8%) of the patients were male,
whereas 71 (54.2%) were female. ERCP was performed on 121 (92.36%) patients for common choledochal stones, 9
(6.87%) for periampullary/distal end of the choledochal tumor, and 1 (0.76%) for acute pancreatitis due to biliary
tract rupture after hepatic cyst surgery. While 30 patients underwent ERCP, endoscopic sphincterotomy (ES), and the
placement of a plastic stent in the common bile duct, 99 patients underwent ERCP, ES, and stone extraction from the
common bile duct. There was no operative mortality.

Conclusions: Acute pancreatitis is a very heterogeneous disease, ranging from mild edematous pancreatitis to severe
necrotizing pancreatitis with a mortality of 20%. There are still many controversial issues in the diagnosis and treat-
ment of this disease. However, endoscopic retrograde cholangiopancreatography, a minimally invasive biliary pan-
creatitis procedure, should be at the forefront of diagnosis and treatment.

Keywords: Acute biliary pancreatitis, Endoscopic retrograde cholangiopancreatography, choledocholithiasis

Oz.

Amag: Ulkemizde akut pankreatitin (AP) en 6nemli nedeni safra tasi ve safra gamurudur. Endoskopik retrograd kolan-
jiyopankreatografi (ERCP) uzun yillardir akut biliyer pankreatitin (ABP) tani ve tedavisinde kullanilmaktadir. Akut bili-
yer pankreatitli hastanin tedavisi; glincel uluslararasi kilavuzlar esliginde degerlendirilmelidir. Bu ¢calismada akut bili-
yer pankreatit tanisi ile klinigimize yatirilan ve tedavi amaciyla Endoskopik Retrograde Kolanjio pankreotografi (ERCP)
yapilan hastalari literatir esliginde analiz etmeyi amagladik.

Materyal ve metod: Nisan 2020-Mart 2021 tarihleri arasinda akut biliyer pankreatit tanisiyla Genel Cerrahi Endoskopi
Unitemizde ERCP yapilan hastalarin kayitlari retrospektif olarak incelendi.

Bulgular: kut biliyer pankreatit tanisi alan 131 hastaya ERCP yapildi. Hastalarin 60’1 (%45,8) erkek, 71’i(%54,2) kadindi.
Hastalarin 121’i (%92,36) koledok tasi, 9'u(%6,87) periampuller/koledok distal ug tiimaérd, 1°i(%0,76) kist hadatik ame-
liyati sonrasi safra yollarina kist riptirtne bagh Akut Pankreatit nedeniyle ERCP’ ye alinmiglardi. 30 hastaya ERCP,
endoskopik sfinkterotomi (ES) ve koledoga plastik stent yerlestirilmesi islemi yapilirken 99 hastaya ERCP, ES ve kole-
doktan tas ekstraksiyonu islemi yapildi. Operatif mortalite olmadi.

Sonug: Akut pankreatit; hafif 6demat6z pankreatitten, %20 mortaliteye sahip siddetli nekrotizan pankreatite kadar
uzanan, oldukga heterojen dagilima sahip bir hastaliktir; tani ve tedavisinde halen birgok tartismali konu mevcuttur.
Ancak biliyer pankreatitte minimal invaziv bir islem olan Endoskopik retrogratkolanjiopankreatografi tani-teshis ve
tedavi saglamasi bakimindan ilk planda tutulmalidir.

Anahtar Kelimeler: Akut biliyer pankreatit, Endoskopik retrogradkolanjiyopankreatografi, koledokolitiyazis
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Introduction

Gallstones and biliary sludge are the most important cau-
ses of acute pancreatitis (AP). In developed countries,
acute biliary pancreatitis (ABP) is associated with gallsto-
nes in 35-75% of cases. Only 3-7% of patients with galls-
tones develop pancreatitis. Acute pancreatitis occurs
when the biliary and pancreatic ducts of the Ampulla of
Vater open jointly, and a millimetric gallstone frequently
obstructs the pancreatic duct (1). Small stones are often
the cause of acute gallstone pancreatitis.

Compared to large stones, microscopic stones (<5 mm in
diameter), as well as bile sludge and microlithiasis (2), can
pass through the cystic duct and obstruct the ampulla.
Pancreatitis is more common in women than males beca-
use cholelithiasis is more common in women (2).
Gallstone pancreatitis is caused by a stone blocking the
pancreatic duct from the cystic duct. This obstruction inc-
reases the pressure in the pancreatic ducts and damages
the duct and acinar cells. Severe pancreatitis frequently
results in local inflammatory complications, a systemic
inflammatory response, and even sepsis.

Despite modern diagnostic and treatment procedures,
acute pancreatitis remains a disease with high morbidity
and mortality. For many years, endoscopic retrograde
cholangiopancreatography (ERCP) has been used to diag-
nose and treat ABP. When treating the patient with acute
biliary pancreatitis, the patient should be assessed accor-
ding to current international guidelines. This method sho-
uld also be used to assess the appropriate timing of the
ERCP operation for the patient (3). Acute pancreatitis (AP)
is a clinical picture that can appear in different clinical si-
tuations, from interstitial edematous pancreatitis, a mild
form of the disease, to acute necrotizing pancreatitis, a
severe condition and has a variable prognosis. Pancreati-
tis, which develops in 80% of patients, is acute edematous
pancreatitis that is self-limiting and mild, rarely develops
local and systemic complications, and can be improved
with general supportive care. The remaining 20% of pati-
ents present with acute necrotizing pancreatitis, severe
organ failure, high morbidity, and mortality (4).

The presence of at least two of the following three criteria
leads to the diagnosis of acute pancreatitis:

1) Abdominal pain consistent with the disease,

2) Biochemical evidence of pancreatitis (amylase and li-
pase above three times the upper limit),

3) Presence of characteristic findings on abdominal ima-
ging.

Although the disease takes a mild course in 80-85% of pa-
tients, the physician needs to predict the remaining 20%
who may take a mortal course (3). An Ultrasonography
(USG) is recommended in the first application to clarify
the etiology of acute pancreatitis. In most cases, compu-
ted tomography (CT) is not necessary for the initial diag-
nosis, although it may be performed if the diagnosis is in
doubt. In cases where the etiology cannot be clarified, it
is recommended that an investigation with USG followed

Effect of ERCP on Acute Pancreatitis

by Magnetic resonance cholangiopancreatography
(MRCP) or endoscopic USG be performed to reveal occult
choledocholithiasis (3). Although measurement of serum
pancreatic enzymes (amylase, lipase) is the "gold stan-
dard" in the diagnosis of pancreatitis, both may elevate in
non-pancreatitis, but lipase proved to be more specific.
The cut-off value for diagnosis is the elevation of these
enzymes by more than three times the upper limit of nor-
mal. Many markers have been studied to determine the
severity of pancreatitis, but no early marker of severity AP
has been found. However, a CRP level of > 150 mg/| on
the 3rd day can be used as a prognostic factor for severe
AP (5th). Procalcitonin is the most sensitive marker for
the presence of pancreatic infection, and low levels have
a substantial negative predictive value for infected necro-
sis. Although acute pancreatitis has been recognized for
over a century, the basic treatment approach has not
changed significantly. After the clinical application of en-
doscopic retrograde cholangiopancreatography was int-
roduced, the location and timing of endoscopic retrog-
rade cholangiopancreatography in biliary pancreatitis
were questioned. Few prospective randomized clinical
studies have been conducted on this topic in the last 20
years, and it has been reported to be beneficial in severe
pancreatitis in the early stages and concomitant cholan-
gitis (5). In mild and temporary cases, it has been obser-
ved to provide no additional benefit. In light of recent
data, it has been determined that it is more useful to eva-
luate many different parameters together, such as the
duration of the biliopancreatic obstruction, the severity
and course of the disease, and the availability of other di-
agnostic methods such as magnetic resonance cholangio-
pancreatography/endoscopic ultrasonography, and per-
form an analysis.

Based on the World Society of Emergency Surgery (WSES)
resolutions held in Italy in 2018, the guideline states the
indications for emergency ERCP as follows: Routine ERCP
is not recommended for acute calculous pancreatitis. In
the presence of cholangitis and acute calculous pancrea-
titis, as well as common bile duct obstruction and acute
calculous pancreatitis, ERCP is indicated. Routine ERCP is
not recommended only in predicting severe AP without
cholangitis or obstruction of the common bile duct (3).
The superiority of ERCP in treating biliary stones and cho-
langitis attacks in acute pancreatitis of biliary origin has
been proven. This study aimed to retrospectively examine
131 patients who had undergone ERCP for acute pancre-
atitis in our clinic in the light of the literature.

Materials and Methods

The study was conducted with the decision of the Clinical
Research Ethics Committee of Harran University dated
05.07.2021 and decision nhumber:HRU/21.13.07. Acute
pancreatitis was diagnosed in 256 patients at the General
Surgery Clinic of Mehmet Akif Inan Training and Research
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Hospital between April 2020 and March 2021 using phy-
sical examinations, laboratory tests, and imaging tech-
niques. ERCP was performed in 131 patients with chole-
dochal obstruction. The diagnosis of acute pancreatitis
was established based on abdominal pain, a serum amy-
lase level three times normal. All patients underwent di-
agnostic abdominal USG, MR cholangiography, and com-
puted tomography. Demographic characteristics of pati-
ents, the severity of disease, complications after ERCP,
mortality, and surgery were recorded. The Revised At-
lanta Classification was used to classify the severity of
acute pancreatitis. Informed consent for the procedure
was obtained from all patients and their first-degree rela-
tives. Prophylactic intravenous antibiotics (sulbactam so-
dium+cefoperazone sodium 1 g) were administered to
each patient before the procedure. All patients were ope-
rated on under general anesthesia. The Olympus Exera Il
CV-180 and Fuijifilm Processor VP-3500HD were used for
the ERCP.

Results

60 (45.8%) of the patients were male, whereas 71 (54.2%)
were female. The age range of patients was 18 to 96 ye-
ars, and the mean age of all patients was 54.09+20.55 ye-
ars, 58.68+19.15 years in men, and 50.21+£21.02 years in
women. Table 1 displays demographic information about
the patients. When the etiology of acute pancreatitis was
studied, 131 (60.9%) patients had diseases obstructing
the bile ducts, while other causes of acute pancreatitis
were found in 125 (48.82%) patients (alcoholism, hyperli-
pidemia, pancreatic cancer, drug intake, and an undetec-
table cause).

Table 1. Demographic information about the patients
Demographic Data

Age (18-93)

Gender Female: 71 (54,19%)

Male: 60 (45.80%)

Biliary obstruction: 131 (51,17%)

No biliary obstruction:(48,82%)

Average 9 days

Light: 85 (%33,20)

Middle:158 (61,71)

Severe:13 (5,07)

Etiology

Hospitalization Period
Disease severity

Of the patients who underwent ERCP for acute pancrea-
titis, 82% also had cholangitis. The diagnosis of cholangitis
was made based on the cholangitis findings on MRCP
along with leukocytosis, elevated bilirubin, laboratory fin-
dings with elevated liver function tests, clinical findings
with fever, and abdominal pain.

Radiological examinations of patients who underwent
ERCP revealed choledochal stones in 121 (92.36%), peri-
ampullary/choledochal distal end tumors in 9 (6.87%),
and choledochal obstruction due to rupture of the bile
ducts after cystic surgery in 1 (0.76%). All patients with
choledochal stones also had stones in the gallbladder. At
MR cholangiography, the mean diameter of the common

Effect of ERCP on Acute Pancreatitis

bile duct was 9.2242.57 mm (minimum 6.0, maximum 23
mm). Mean bilirubin levels were 4.02 + 1.80 (min 1.0, max
9.0) mg/dl.131 patients were taken for the ERCP proce-
dure. Eight patients with choledochal stones could not be
cannulated. All these patients were female and had a
common bile duct diameter less than 9 mm and bilirubin
levels less than 4. Endoscopic sphincterotomy (ES) was
performed in all patients with choledochal stones. In 93
of these patients, stone extraction was performed with ES
and balloon, and basket catheter. In 20 patients, a 10
French 12 cm plastic stent was inserted into the common
bile duct following ES. In patients who underwent ERCP
with the diagnosis of the distal common bile duct and pa-
pillary tumor, a plastic stent was placed after ES. After li-
ver cyst surgery, ES was performed on a patient who had
pancreatitis due to the cyst opening in the bile ducts, and
a plastic stent was placed in the common bile duct. There
was no during the process mortality. During the surgery,
four patients experienced sphincterotomy-related blee-
ding. Bleeding was stopped with an adrenaline injection
and balloon pressure. Postoperative blood transfusion
was not required. Post ERCP, the patient's cholangitis did
not regress, and he died of septic shock on day 2. The ave-
rage hospital stay of patients was nine days.

Discussion

Acute pancreatitis presents a comprehensive clinical pic-
ture ranging from mild interstitial edema to severe he-
morrhagic gangrene and necrosis. In addition to sponta-
neous recovery, a severe picture characterized by abdo-
minal pain or hypotension, fluid sequestration, metabolic
disorders, sepsis, and death may be observed clinically
(4). Acute pancreatitis still has high morbidity and morta-
lity today. Biliary factors are the most common etiologic
factors causing acute pancreatitis. Gallstones are known
to cause 35-75% of acute pancreatitis in developed count-
ries (6-7).

The presence or absence of acute cholangitis with ABP is
essential in deciding whether to perform ERCP. After an-
tibiotic treatment and biliary decompression in the pre-
sence of acute cholangitis, mortality decreased from
100% to 9-40%. The concomitant occurrence of acute
cholangitis in ABP is a condition requiring urgent ERCP (5).
In randomized controlled studies, biliary sphincterotomy
for acute biliary pancreatitis and early ERCP with stone
removal has been shown to accelerate

patient recovery (8).

ERCP can reveal papillary and ductal abnormalities

in patients with recurrent pancreatitis attacks whose eti-
ology cannot

be detected by other methods (9).

In the literature, there are four extensive prospective ran-
domized controlled studies and many meta-analyses that
question the role of ERCP in the early setting at ABP and
guide our clinical behavior. A prospective randomized
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study conducted by Neoptolemos and his team from Lei-
cester, England, investigating the role of early ERCP in
ABP, published in The Lancet journal in 1988, was the first
powerful study in the literature (10). 121 Patients with
acute pancreatitis and gallstones on the USG were divi-
ded into a medical follow-up or ERCP emergency treat-
ment within the first 72 hours. About half of the ERCP
group was classified as severe pancreatitis. Choledochal
stones were found in 63% of severe pancreatitis cases and
25% of mild pancreatitis cases. Endoscopic sphinctero-
tomy (ES) was also performed on those who were found
to have choledochal stones. A significant reduction in
complications and mortality was observed in patients
with severe pancreatitis who underwent ERCP and ES. In
one study, the cases where endoscopic methods were pri-
oritized for treatment were summarized as endoscopic
retrograde cholangiopancreatography (ERCP) stone
extraction for biliary pancreatitis and endoscopic
sphincterotomy (EST) for AP due to sphincter Oddi dys-
function, and EST and/or stenting in the pancreas divisum
(11).

Sphincterotomy with ERCP and surgery reduces recur-
rence by 30% within six weeks in biliary pancreatitis, AP,
and cholangitis (12) .

The precipitating factor in pancreatitis due to gallstones
is permanent obstruction of the biliopancreatic duct or
periampullary edema, which develops even when the
stone leaves. With increasing duration of permanent
obstruction of the biliopancreatic duct, the rate of worse-
ning pancreatic damage increases (10,13). Therefore,
early ERCP is essential.

One hypothesis is that small stones cause transient obst-
ruction in the common bile duct and trigger mild pancre-
atitis if they pass into the duodenum and the event resol-
ves spontaneously, whereas large stones cause intermit-
tent obstruction and trigger severe pancreatitis if they are
permanently lodged in the common bile duct. In our
study, there was no meaningful correlation between the
severity of pancreatitis and the size of the stone pushed
by ERCP from the common bile duct to the duodenum.
Some experimental and clinical studies have also shown
that the duration of biliopancreatic obstruction is more
important and meaningful to explain this situation
(10,13).

According to one study, the duration of biliopancreatic
obstruction is more important than the severity of panc-
reatitis in the decision to perform early ERCP (14). Beca-
use pancreatitis resolves rapidly in transient obstructions,
it was found more appropriate to evaluate patients for
ERCP with imaging in cases of permanent obstruction
(more than 48 hours). In acute cholangitis and permanent
obstruction, ERCP should be performed; in other cases,
medical treatment is sufficient.

Limited data are available to determine when non-urgent
ERCP should be performed in patients with acute biliary
AP with persistent obstruction and without cholangitis.

Effect of ERCP on Acute Pancreatitis

The Cochrane analysis concluded that ERCP should be
performed within 72 hours (15).

According to the recommendation of the American Gast-
roenterology Society, it seems appropriate that the ti-
ming of the ERCP procedure should not be less than 24
hours to allow the stone obstructing to pass spontaneo-
usly and that it should not exceed 48 hours to prevent the
formation of long-term biliary obstruction (16).

In our study, patients were taken to ERCP within an ave-
rage of 48-72 hours after hospitalization. The cure rate of
acute pancreatitis and the cause of cholangitis were cru-
cial for the decision to use ERCP. An ERCP procedure was
performed after antibiotic suppression of the septic pic-
ture due to patients' cholangitis, pancreatitis, and fluid
replacement. High-volume fluid replacement before
ERCP was found to be an independent protective factor
against moderate to severe PEP and was associated with
a shorter hospital stay in one study (17) .

In this study, 48.82% of 256 patients diagnosed with APR
had no choledochal stones or other cause of choledochal
obstruction, and ERCP was indicated in 131 (51.17%). In
82% of APR patients brought for ERCP, cholangitis was
also seen. All patients were administered intravenous an-
tibiotics (sulbactam sodium+cefoperazone sodium 1 g,
metronidazole 500 mg). In 1 patient, cholangitis did not
regress after ERCP, and the patient died on the 2nd pos-
toperative day. In other patients, acute pancreatitis and
cholangitis regressed. Leukocytosis and liver function
tests regressed from the first day after the procedure. Ra-
pid improvement was observed from day 3 onward in
those whose bilirubin levels were above ten before ERCP
and from day 1 onward in those below 10.

In preprocedural MRCPs of patients undergoing ERCP for
acute pancreatitis, the mean diameter of the common
bile duct was 10 mm. The MR cholangiographic diagnoses
made to confirm the diagnosis of acute pancreatitis were
compatible with those made on ERCP. As described in the
literature, stones of the common bile duct were visuali-
zed as filling defects in MRCP images in our study, whe-
reas irregular strictures in the distal common bile duct
were detected in common distal end tumors and papillary
tumors.

Diagnostic and therapeutic ERCP is also performed in
acute recurrent pancreatitis. In recurrent acute pancrea-
titis where the etiology cannot be understood with MRCP,
EUS is evaluated with ERCP. Etiology includes, in particu-
lar, the study of causes such as microlithiasis and biliary
sludge, pancreatic divisum, dysfunction of the sphincter
of Oddi, parasitic diseases. The diagnostic value of ERCP
in recurrent acute pancreatitis with negative imaging has
been reported to be 38-79% in the literature (18). A bili-
ary and/or pancreatic sphincterotomy is required if ERCP
is to be performed for this reason. In our study, ERCP was
performed in 8 patients diagnosed with acute recurrent
pancreatitis. In these patients, MRCP revealed filling de-
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fects in the common bile duct. ES was performed in 8 pa-
tients during ERCP, and millimeter-sized stones and bile
sludge were removed. ERCP is an invasive method, and
the risk of pancreatitis after ERCP is even higher in these
patients. A stent can be placed in the pancreatic duct in
high-risk patients, or rectal indomethacin can be used
(19). If gallstones or gallstone sludge cannot be detected
in idiopathic acute recurrent pancreatitis, if EUS and/or
MRCP findings are normal, ERCP with Oddi sphincter ma-
nometry may be considered. Empirical sphincterotomy of
the bile ducts and/or pancreas can be performed without
performing sphincter manometry of Oddi, i.e., ERCP can
be used for primary treatment as a method to move from
treatment to diagnosis (20).

In a study we conducted in a monocentric manner in our
clinic, our rate of post ERCP pancreatitis (PEP) was 8.1%
in a series of 513 patients who underwent ERCP in 19
months (21).

Our PEP rate was 8.9% in this series of 131 patients who
underwent ERCP with a diagnosis of acute pancreatitis,
and no significant difference was found.Acute cholangitis
is the most widely accepted parameter for the early diag-
nosis of biliopancreatic obstruction. After many different
diagnostic approaches, a consensus for the diagnosis of
acute cholangitis was reached in Tokyo in 2007 (22) .
ERCP is useful in the diagnosis and treatment of biliary
pancreatitis (23,24). However, since it is an invasive pro-
cedure in which various complications such as worsening
of pancreatic inflammation, bleeding, respiratory failure,
cholangitis, cholecystitis, lumbar osteitis may occur;
many different parameters such as these complications,
the experience of the endoscopist, comorbidities, and
adequate hygienic infrastructure should be considered
when deciding to perform ERCP (14,25). In this study,
ERCP was performed in patients with pancreatitis due to
obstruction of the common bile duct (e.g., stone, tumor,
hydatid cyst). After ERCP, clinical and laboratory results
improved in a short time.

Conclusion:

The most common indication for ERCP is the presence of
stones in the common bile duct. Emergency ERCP and en-
doscopic sphincterotomy are the main treatment options
for acute suppurative obstructive cholangitis due to sto-
nes.

Decompression with ERCP in patients with acute biliary
pancreatitis and concomitant cholangitis reduces patient
mortality and morbidity. If there is no indication of cho-
langitis, an early ERCP is ineffective in mild or severe
acute biliary pancreatitis.

Consequently, after reviewing the literature data, ERCP
and sphincterotomy are recommended in all cases of
acute biliary pancreatitis with cholangitis and jaundice,
enlargement of the bile ducts in the USG, or a severe
form.

Effect of ERCP on Acute Pancreatitis
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Tip Fakiiltesi Ogrencilerinin Bilimsel Arastirmalara Yonelik Tutumlar
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Oz.

Amag: Bu calismanin amaci, tip 6grencilerinin bilimsel arastirmalara yénelik tutumlarinin hangi dizeyde
oldugunu tespit etmektir. Calismada ayrica Ogrencilerin cinsiyetlerine ve sinif diizeylerine gére arastirmaya
yonelik tutumlari arasinda anlamli bir farklilik olup olmadigi da incelenmistir.

Materyal ve metod: alisma, tanimlayici kesitsel olarak planlanmistir. Tip Fakiltesi’'nde egitim géren 6grenci-
lerin bilimsel arastirmalara karsi tutumlari sorgulanmistir. Calismada ‘Bilimsel Arastirmaya Yénelik Tutum Ol-
cegi’ kullaniimistir.

Bulgular: Ogrencilerin &lcek alt boyutlarindan aldiklari puan ortalamalari incelendiginde; arastirmacilara yar-
dimci olmaya isteksizlik puanlari 21,39+48,33 ile bilimsel arastirmalara yonelik olumsuz tutum puanlar 23,50
+8,15; bilimsel aragtirmalara yonelik olumlu tutum puanlari 23,86+6,37 ve arastirmacilara yonelik olumlu tu-
tum puanlari 22,00+ 7,20 ise olarak belirlendi. Arastirmalara yonelik olumsuz tutum puani Gglincl sinif 6g-
rencilerde en az diizeyde tespit edilmis olup, hem birinci sinif 6grencilerden hem de dérdiinci ve altinci sinif
ogrencilerden anlamli olarak farkliydi (p<0,001). Arastirmalara yonelik olumlu tutum agisindan dérdiinci ve
besinci siniflar en dusiik ve Uglinct sinif 6grencilerinden anlamli sekilde farklilik gosteriyordu (p<0,02).
Uglincii siniflarin bu boyuttan en yiiksek puani olan égrenciler oldugu tespit edildi.

Sonug: Calisma sonuglarimiza gore tip 6grencilerinin bilimsel arastirmalara yonelik olumlu ve olumsuz tutum
puanlarinin benzer oldugu tespit edildi. Ogrencilerin cinsiyeti agisindan bilimsel arastirmalara yonelik tu-
tumda anlamli bir farklilik tespit edilmedi. Bilimsel aragtirma uygulama dersi alan tgiinci sinif 6grencilerinin
arastirmacilara ve arastirmalara karsi olumlu tutumu anlamli olarak yiksek bulundu.

Anahtar Kelimeler: Tip 6grencisi, Bilimsel arastirmalara yonelik tutum, Tip egitimi
Abstract

Background: The aim of this study is to determine the level of attitudes of medical students towards scientific
researches. In the study, it was also examined whether there was a significant difference between students’
attitudes towards researches according to their gender and grade levels.

Materials and Methods: he study was planned as descriptive cross-sectional. The attitudes of the students
studying at the Faculty of medicine towards scientific research were questioned. In the study, the “Attitude
Scale Towards Scientific Research  was used.

Results: When the average scores of the students from the sub-dimensions of the scale are examined; unwil-
lingness to help researchers were 21.39+8.33, and negative attitudes towards scientific research were 23.50
+8.15; Positive attitude scores towards scientific research were determined as 23.86+6.37 and positive atti-
tude scores towards researchers were determined as 22.00+ 7.20. The negative attitude score towards the
research was determined at the lowest level in the third year students and it was significantly different from
both the first year students and the fourth and sixth grade students (p<0.001). In terms of positive attitudes
towards research, fourth and fifth grade students differed significantly from the lowest and third grade stu-
dents (p<0.02). It was determined that the third graders were the students with the highest scores from this
dimension.

Conclusions: According to our study results, it was determined that the positive and negative attitude scores
of medical students towards scientific research were similar. No significant difference was found in the atti-
tudes towards scientific research in terms of the gender of the students. No significant difference was found
in the attitudes towards scientific research in terms of the gender of the students. The positive attitude of
the third year students who took scientific research practice course towards researchers and research was
found to be significantly higher.

Keywords: Medical students, Attitudes towards scientific researches, Medical Education
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Giris

Gelecegin hekimlerinin mesleki uygulamalarinda gilincel reh-
berleri takip ederek kanita dayal akademik bilgilere ve yeterli
becerilere sahip olmalari beklenmektedir. Glinden giline artan
medikal bilgiyi objektif olarak takip etmeleri i¢in tip 6grencile-
rinin elestirel akil yliritme becerisi kazanmalari gerekmektedir
(1). Bu nedenle, tip egitimi mifredatinin temel bir bileseni ola-
rak bilimsel arastirma faaliyetleri birgok tip fakiltesinde mezu-
niyet 6ncesinden baslamaktadir (2,3). Tip egitiminde bilimsel
arastirmalar, genellikle 6gretim Uyelerinin bagl bulunduklari
Uiniversitelerde ve egitim arastirma hastanelerinde gerek uz-
manlik 6grencileri gerekse mezuniyet 6ncesi 6grencilerle bir-
likte diizenledikleri ¢calisma ve projelerle yiritiilmektedir. Tip
fakiltesi 6grencilerinin meslegini 6grenirken kanita dayali tip
uygulamalarini benimsemeleri ve igsellestirmeleri agisindan
tip fakiltesi miifredatinda bilimsel arastirma yéntemleri dersi
yer almaktadir (4). Mezuniyet 6ncesi tip egitimi ulusal ¢ekirdek
egitim programi kapsaminda, tip fakiiltesi mezunlarinin ulusal
yetkinlik ve yeterlik belgesi alabilmesiigin, meslegi ile ilgili glin-
cel literatlr bilgisine ulasabilmesi ve elestirel olarak degerlen-
direbilmesi, klinik karar verme sireglerinde kanita dayali tip il-
kelerini uygulamasi beklenir (5). Bu baglamda tip fakiltele-
rinde egitim mifredatlarinda bilimsel arastirma yontemleri te-
orik ve uygulama dersi seklinde islenmesi tavsiye edilmektedir
(6). Bu gereklilikler vurgulanmasina ragmen bazi arastirmalar
tip 6grencilerinin bilimsel arastirmalara katilma ve hekimligin
yani sira aragtirmaci kimligi edinme konusunda isteksiz oldu-
gunu sdylemektedir (7,8). Ogrencilerin mezun olmadan &nce
bilimsel arastirma yaparak bu deneyimlerini ilerideki kariyerle-
rini yonlendirmede kullanabilecekleri, mesleklerini kanita da-
yali icra edebilecekleri ortamlar yaratmanin énemi vurgulan-
maktadir (9).

Dizce tip fakiltesi egitim miifredatinda degisik sinif diizeyle-
rinde bilimsel aragtirma yontemleri konulu dersler bulunmak-
tadir. Ayrica 2018-2019 yil mifredatinda tglinci sinifa bu te-
orik derslere ek olarak, 6grencilerin gruplar halinde bilimsel
arastirma yapmanin tim basamaklarini deneyimlemeleri igin
ders saati tanimlanmistir. Bu uygulama dersi kapsaminda 6g-
rencilerin geri bildirimleri ve bilimsel arastirmalara yonelik tu-
tumlarini belirlemek 6nemlidir. Ayrica bilimsel arastirmalara
yonelik tutumlari etkileyebilecek faktorlerin de incelenmesi
gerekmektedir. Bu ¢alismanin amaci, tip fakiiltesi 6grencileri-
nin bilimsel arastirmalara yonelik tutumlarinin hangi diizeyde
oldugunu tespit etmektir. Calismada ayrica Ogrencilerin cinsi-
yetlerine ve sinif dlizeylerine gore arastirmaya yonelik tutum-
lari arasinda anlamli bir farkhlik olup olmadigi da incelenmistir.

Materyal ve Metod

Arastirmamiz, tanimlayici kesitsel olarak planlanmistir. Dizce
Universitesi Tip Fakiltesi’nde 2018-2019 Egitim-Ogretim yi-
linda 6grenimine devam etmekte olan tiim 6grencilere ulasil-
maya c¢alisiimis ve Anket yolu ile bilimsel arastirmalara yonelik
tutum sorgulanmistir. ilgili Egitim-Ogretim yil itibariyle 6greni-
mine devam eden 754 6grenci ¢calismanin evrenini olusturmak-
tadir. Arastirmada o6rneklem segimine gidilmemis olup calis-
maya katilmayi kabul eden 6grenciler, ¢alismanin érneklemini
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olusturmustur. Calisma icin Diizce Universitesi Etik kurulundan
onay alinmistir (Protokol No: 2018/197).

Bilimsel Arastirmaya Yénelik Tutum Olgedi (BAYTO)
Calismamizda Tip Fakiltesi 6grencilerinin Bilimsel arastirma-
larla ilgili diisiincelerini 6lgmek i¢in, Korkmaz ve arkadaslari ta-
rafindan 2011’de gelistirilen ‘Bilimsel Arastirmaya Yonelik Tu-
tum Olgegi (BAYTO) kullanilmistir (10). Olgek besli Likert ti-
pinde 30 maddeden olusmakta olup, 4 alt boyut icermektedir.
Faktorlerde yer alan maddelerin her biri; Hi¢ katilmiyorum (1),
Katilmiyorum (2), Kararsizim (3), Katiyorum (4), Tamamen Ka-
tiliyorum (5) seklinde derecelendirilmistir. Olgegi olusturan
faktérler Arastirmacilara Yardimcr Olmaya isteksizlik Bilimsel
Arastirmalara Yonelik Olumsuz Tutum, Bilimsel Arastirmalara
Yonelik Olumlu Tutum, ve Arastirmacilara Yénelik Olumlu Tu-
tum seklindedir. Olgegin ilk iki alt boyutu arastirmalara yénelik
olumsuz tutum diger iki boyutu arastirmalara y6nelik olumlu
tutumu ifade etmekte olup, 6lcek degerledirirken toplam puan
hesaplanmayip, arastirmalarda alt boyutlar ayri ayri analiz edi-
lerek yorumlanmaktadir (11).

istatistiksel Analiz

Verilerin dagihmi Kolmogorov-Simirnov testiyle incelenmis,
basiklik ve garpiklk katsayilari da incelenmistir. Tanimlayici is-
tatistikler sayisal degiskenler igin ortalamatstandart sapma,
kategorik degiskenler icin sayi (ylzde) seklinde verilmistir.
Grup karsilastirmalarinda Independent samples t test ve One-
way ANOVA (post hoc Fisher LSD) test kullaniimis, korelasyon
analizleri Pearson korelasyon analizi ile yapilmistir. istatistiksel
analizler SPSS v.22 programi ile yapilmig, anlamlilik diizeyi 0,05
olarak dikkate alinmistir.

Bulgular

Calismaya gonilli olarak katilan 256 6grenci dahil edilmistir.
Yas ortalamasi 21,99+1,91 (min: 18- max: 28) olan 6grencilerin
%14,1'i (n=36) birinci sinif, %11,7’si (n=30) ikinci sinif, %14,5’i
(n=37) lglnca sinif, %21,5’'i (n=55) dordiinct sinif, %23,0"1
(n=59) besinci sinif, %15,2’si (n=39) altinci sinifti.
Ogrencilerin dlcek alt boyutlarindan aldiklari puan ortalamalari
incelendiginde; arastirmacilara yardimci olmaya isteksizlik pu-
anlar1 21,3948,33 ile bilimsel arastirmalara yonelik olumsuz tu-
tum puanlarn 23,50 #8,15; bilimsel arastirmalara yonelik
olumlu tutum puanlar 23,86+6,37 ve arastirmacilara yonelik
olumlu tutum puanlari 22,00+ 7,20 ise olarak belirlendi (Tablo-
1).

Tablo 1. Ogrencilerin BAYTO ve Alt Boyutlarindan Aldiklari
Puan Ortalamalari

Olgek ve Alt Boyutlar Ort.#SS  Min-

Max
Arastirmacilara yardimci olmaya isteksizlik 21,39 8-40
Arastirmalara yonelik olumsuz tutum 23,50 9-44
Arastirmalara yonelik olumlu tutum 23,86 7-35
Arastirmacilara yonelik olumlu tutum 22,00 6-30
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Tablo 2. Ogrencilerin Cinsiyeti ile Bilimsel arastirmaya yonelik
tutum o6l¢egi puan ortalamalarinin karsilastiriimasi

Ort+SS Min-Max P
Arastirmaci- Kiz 21,67+7,77 8-40
lara yardimci 0.656
olmaya istek- Erkek 21,21+8,68 8-40 ’
sizlik
Arastirmalara Kz 23,06%8,06 9-44
yonelik olum- .\ 53781822 1042 %94
suz tutum

+ _

A;Zit;;malara Kiz 24,3746,43 7-35 0,306
y Erkek  23,5316,34 935
olumlu tutum
Arastirmaci- Kiz 22,1546,90 6-30
farayGnellk ¢ ok 21,9147,40 630 7%

olumlu tutum

Ogrencilerin sinif diizeyleriile bilimsel arastirmalara yonelik tu-
tum Olgegi alt boyutlari arasinda farkhlik olup olmadigi incelen-
diginde; Arastirmalara yonelik olumsuz tutum puani tGgiinc si-
nif 6grencilerde en az diizeyde tespit edilmis olup, hem birinci
sinif 6grencilerden hem de dérdiinci ve altinci sinif 6grenciler-
den anlamh olarak farkhydi (p<0,001). Arastirmalara yonelik
olumlu tutum acisindan doérdiinci ve besinci siniflar en distk
ve Uglncil sinif 6grencilerinden anlamh sekilde farkhlik goste-
riyordu (p<0,02). Uclincii siniflarin bu boyuttan en yiiksek pu-
aniolan 6grenciler oldugu tespit edildi. Arastirmacilara yonelik
olumlu tutum agisindan dordiinci ve altinci siniflar en disik
ve lguncu sinif 6grencilerden anlamli sekilde farklilik gosteri-
yordu (p<0,015). Ugiincii sinif 6grencilerin bu boyuttan aldig
puan en yiiksek olarak belirlenmistir (Tablo 3).

Tablo 3. Ogrencilerin Sinifi ile Bilimsel arastirmaya yonelik tu-
tum oOlcegi puan ortalamalarinin karsilastiriimasi

Ort+SS Min-Max P

1 20,92+8,19 10-38
Arastirmacilara 2 19,7043,03 12-40
yardimer  olmaya 3 19,3046,25 8-40 0,187
isteksizlik 4 21,51+9,31 8-40

5 22,15+8,12 8-40

6 23,7718,19 9-40

1 25,5615,97 15-41
Arastirmalara yé- 2 22,8048,61 10-40
nelik olumsuz tu- 3 18,84+4,95 9-27 0,001
tum 4 24,98+8,08 13-41

5 22,51+8,09 10-44

6 25,95+10,19 12-44

1 23,8316,20 12-34

2 24,4716,16 9-35
Arastirmalara y6- 3 27,00+4,61 15-35 0,020
nelik olumlu tutum 4 22,55+6,89 13-41

5 22,9046,16 10-44

6 23,74+7,01 12-44

1 21,81+6,97 6-30
Arastirmacilara 2 22,17%7,41 7-30
Jénelik olumlu tu- 3 25,51+3,57 17-30 0,015
tum 4 20,31+7,56 6-30

5 22,4416,72 8-30

6 20,4618,92 6-30
Tartisma

Bu calismada tip fakiltesi 6grencilerinin bilimsel arastirmalara
yonelik tutumlari incelenmistir. Calismada kullandigimiz

Tip Fakiiltesi Odrencilerinin Bilimsel Arastirmalara Yonelik Tutumlari

BAYTO 6lcegi alt boyutlarinin analizine gore 6grencilerin aras-
tirmacilara ve bilimsel arastirmalara yénelik olumlu ve olum-
suz tutum puanlarinin benzer diizeylerde oldugu goriilmistdr.
Yaptigimiz literatir arastirmasina gore ¢alismada kullandigimiz
Olcek veya benzeri nicel yontemlerle (ilkemizdeki tip fakiltele-
rinde okuyan 6grencilerin tutumu 6lgilmemistir. Bununla bir-
likte bilimsel arastirma derslerinin geri bildirimlerini nitel yén-
temlerle incelemis arastirmalar mevcuttur. Ege Tip fakdlte-
sinde yapilan bir ¢calismada, 6grencilerin bilimsel arastirmalara
katilmalari icin temel motivasyonun, arastirma yapmayi 6g-
renme arzusu oldugu belirtilmistir. Bununla birlikte ayni ¢alis-
mada dikkat ceken olumsuz tutum ifadeleri de vardir. Ogrenci-
lerin zaman eksikligi, yeterli mentorluk eksikligi ve arastirma
yapmanin asistanlik i¢in rekabet avantaji saglamamasi gibi ne-
denler, bilimsel arastirma yapmanin éniindeki 6nemli engeller
olarak ifade edilmistir (12,13). Bu sonug da bizim ¢alismamizda
oldugu gibi 6grencilerin bilimsel arastirmalara yénelik tutum-
larinin olumlu ve olumsuz yonleri oldugunu gostermektedir.
Olumlu yonlerin vurgulanmasi ve gelistirilmesi, olumsuz yonle-
rin degistirilerek glincellenmesini tavsiye ediyoruz.

Calisma sonuglarimiz kullanilan 6lgegin alt boyutlari bagla-
minda incelendiginde; alt boyutlarda anlamli farkliliklar, 6gren-
cilerin okuduklari sinif diizeylerinde ortaya ¢ikmistir. Calisma-
mizda dikkat ¢eken bir sonug, tictincl sinif 6grencilerinin diger
siniflara gore daha az arastirmalara yonelik olumsuz tutum ser-
giledikleri goriilmustir. Bu sonugla paralel olarak, yine liglincii
siniflarin arastirmalara yonelik olumlu tutum boyutundan en
yiiksek puani olan égrenciler oldugu tespit edilmistir. Ugiincii
sinif 6grencilerin ayrica arastirmacilara yonelik olumlu tutum
boyut puani da diger 6grencilerden daha yiiksek bulunmustur.
Fakiltemizde Giglnci sinif mifredat programina bilimsel aras-
tirma uygulamalarinin eklenmis olmasinin bu sonugla ilgisi ol-
dugunu disltnlyoruz. Bu da bilimsel arastirma yontemleri te-
orik derslerinin yani sira arastirma uygulamalarinin da tip fa-
kiltesi mifredatinda tanimlanmasi gerektigini gostermekte-
dir. Nitekim yine saglik alaninda yapipan bir ¢calismanin sonug-
lari, arastirma dersinin hem arastirmalara yonelik farkindahk
ve tutumu olumlu yonde etkiledigi hem de arastirma ve bilim-
sel etkinliklere katilimi arttirdigini géstermistir (14). Bilimsel
arastirma yontemleri uygulama dersinin Uglincl sinifa eklen-
mesi dogru bir strateji gibi gérinmekle birlikte yine ¢alisma so-
nuglarimizda 6. siniflarin arastirmacilara yardimci olmaya is-
teksizliklerinin yiksek oldugu ve yine ayni sekilde arastirmaci-
lara yonelik olumlu tutumun da disik oldugu gorilmustdr. Bu
durumun tlkemizde son sinif 6grencilerinin tipta uzmanlik si-
navina agirlik vermeleri dolayisiyla bilimsel arastirmalara ve
arastirmacilara yonelik olumsuz tutumda olabileceklerini di-
sindiirmektedir (15,16). Buna benzer bir kaygi da bilimsel
arastirmalara ayrilan zamanin ders g¢alisma zamanini almasi
olabilir. Nitekim Portekiz’de yapilan bir ¢alismada tip 6grenci-
lerinin bilime ve arastirmaya ilgisinin alt siniflardan Ust siniflara
dogru bilimsel arastirmalarin zaman almasi, ders notlarinin 6n-
celigi gibi sebeplerle gittikce azaldigini tespit edilmistir (17).
Donemsel bir tutum olabilecegi gibi bu olumsuz tutumun de-
vam etmemesi igin tip egitiminde bilimsel arastirmalarin 6zen-
dirilmesi gerekmektedir. Bazi calismalar, bilimsel arastirma
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yontemleri derslerinin erken siniflardan itibaren mifredatta
olmasini tavsiye etmektedir (18,19). Bununla birlikte bilimsel
arastirmalarin etkisinin boylamsal olarak izlenmesi gerektigi de
belirtiimektedir (12). Bizim ¢alismamizda da siniflar arasi bilim-
sel arastirmalara yonelik tutumlardaki degiskenlikler distinil-
duginde, her sinif diizeyinin kendi dinamikleri icinde degerlen-
dirilerek bilimsel arastirma yéntemleri derslerinin yapilandiril-
masi gerektigini géstermektedir. Bilimsel arastirmanin tip mif-
redatina entegrasyonu tip 6grencilerinin mesleki gelisimi ve
tibbin ilerlemesi icin sagladigl avantajlara ragmen yetersiz kal-
maktadir. Bu yetersizlik teorik bilginin yani sira bilimsel aras-
tirma yapma, elestirel makale okuma ve diisiinmeyi deneyim-
leme eksikligi olarak degerlendirilebilir.

Kisithliklar

Calismamiz tanimlayici ve kesitsel olmasi bakimindan tim tip
fakiltesi 6grencilerinin tutumu olarak genellenemez. Ayrica
o6grencilerin 6nceki deneyimlerini ve ilerideki degisiklikleri de-
gerlendiremedik.

Sonug

Calismamizda tip fakiiltesi 6grencilerinin bilimsel arastirmalara
yonelik tutumlar degerlendirilmistir. Calisma sonuglarimiza
gore cinsiyet baglaminda bilimsel arastirmalara yonelik tutum
degismemektedir. Bununla birlikte ¢alisma sonuglarimiza gére
sinif diizeylerine goére olumlu ve olumsuz tutumlar farklilasa-
bilmektedir. Ayrica bilimsel arastirma uygulama dersi alan 6g-
rencilerin arastirma ve arastirmacilara karsi olumlu tutumlari
artmaktadir. Tip Fakiltesi mifredat programinda bilimsel aras-
tirma dersi ve uygulamasinin yer almasi, 6grencilerin bilimsel
arastirmalara karsi olumlu tutum sergilemelerini ve kanita da-
yali bilgiye 6ncelik vermelerini saglar.
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Research Article / Arastirma Makalesi

Evaluation of OSAS in Patients Planned Bariatric Surgery

Who Has Morbid Obesity

Hasan ELKAN ! ', Mehmet Erkan KAPLAMA 2

1 Sanliurfa Education and Research Hospital, Department of General Surgery, Sanliurfa, Turkey

2 University Of Health Sciences, Sanliurfa M. Akif Inan Education and Research Hospital, Department of Otorhinolaryngology,

Sanliurfa, Turkey

Background: Before bariatric surgery, diagnosis of OSAS is vital for the prevention of both operative and
postoperative complications. in diagnosing of OSAS, polysomnography (PSG) is the gold-standard
method, but it cannot be performed on all patients due to cost and time limitations. We aimed to de-
termine the new predictive factors that we can use to identify patients on whom we will perform PSG.
Materials and Methods: Preoperative height, weight, body mass index (BMI), neutrophil-lymphocyte
ratio (NLR), mean platelet volume (MPV), platelet mass index (PMI), and platelet-lymphocyte ratio (PLR)
of the patients were recorded. PSG was performed, and apnea-hypopnea indices (AHI) were determined.
This process was repeated one year after the surgery.

Results: A laparoscopic sleeve gastrectomy (LSG) was performed in 57 patients. There were statistically
significant differences regarding age, height, BMI, and PMI values between the patients with and with-
out OSAS before surgery (P < 0.05). Also, statistically significant differences were detected in preopera-
tive and postoperative BMI and PMI values of patients whose OSAS ultimately improved (P < 0.05).
Conclusions: LSG is an effective method to reduce weight and, therefore, to improve OSAS. Also, BMI
and PMI parameters are the most important predictive values in predicting OSAS. PSG can be performed
on selected patients based on predictive values.

Key Words: Obesity, obstructive sleep apnea, polysomnography, bariatric surgery, platelet mass index

0z.

Amag: Bariatrik cerrahi 6ncesi OUAS (Obstruktif uyku apne sendromu) tanisi, hem operatif hem de post-
operatif komplikasyonlarin 6nlenmesi igin hayati 6nem tasimaktadir. Polisomnografi (PSG) OUAS
tanisinda altin standart yontem olmasina ragmen maliyet ve zaman kisithhgl nedeniyle tiim hastalara
uygulanamamaktadir. PSG uygulayacagimiz hastalari belirlemek igin kullanabilecegimiz yeni prediktif
faktorleri belirlemeyi amagladik

Materyal ve Metod: Hastalarin ameliyat éncesi boy, kilo, viicut kitle indeksi (VKi), nétrofil-lenfosit orani
(NLO), ortalama trombosit hacmi (OTH), trombosit-lenfosit orani (PLR) ve trombosit kitle indeksi (PKi)
kaydedildi. PSG yapildi ve apne-hipopne indeksleri (AHi) belirlendi. Bu islem ameliyattan bir yil sonra
tekrarlandi.

Bulgular: 57 hastaya laparoskopik sleeve gastrektomi (LSG) yapildi. Ameliyat 6ncesi OUAS olan ve olma-
yan hastalar arasinda yas, boy, VKi ve PMI degerleri istatistiksel olarak anlamli derece farkliydi (P < 0.05).
Ayrica, OUAS'I nihai olarak diizelen hastalarin ameliyat 6ncesi ve sonrasi BMI ve PMI degerlerinde istat-
istiksel olarak anlamli farkliliklar tespit edildi (P < 0.05).

Sonug: LSG, agirligi azaltmak ve dolayisiyla OSAS'i iyilestirmek igin etkili bir yontemdir. Ayrica BMI ve PMI
parametreleri OUAS'I tahmin etmede en 6nemli prediktif degerlerdir. PSG, prediktif degerlere dayali
olarak segilmis hastalarda yapilabilir.

Anahtar kelimeler: Obezite, Obstruktif uyku apnesi, Polisomnografi, Bariatrik cerrahi, trombosit kitle
indeksi
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Introduction

Obesity is an increasing problem in worldwide and an ex-
cessive or abnormal increase in body fat, disrupting hu-
man health, and shortens life expectancy. There are many
complications associated with obesity, one of which is ob-
structive sleep apnea syndrome (OSAS) (1). The most ef-
fective long-term treatment of obesity is bariatric sur-
gery. In many cases, bariatric surgery provides dramatic
weight loss and significant improvements in sleep dis-
turbances and other comorbidities. The surgical interven-
tion aims to lose at least 50% of excess weight with low
operative morbidity, improve comorbidities with no long-
term complications (2). In 5-year follow-up, laparoscopic
sleeve gastrectomy (LSG) resulted in excess weight loss in
58.4% of body weight (3). OSAS is characterized by recur-
rent upper airway obstruction and recurrent intermittent
hypoxia during sleep. The prevalence of OSAS in the gen-
eral population is reported to be 2-4%. Advanced age,
obesity, anatomical anomalies, and genetic factors are
proposed risk factors for OSAS (4, 5). It was reported that
OSAS was detected in 50-77% of obese patients. Obesity
narrows the upper airway due to increased adipose tissue
around the neck and especially the pharynx. It has been
shown that the tendency for the upper airway narrowing
was increased in obese people (6, 7).

There is no precise diagnostic physical examination find-
ing in OSAS. History, physical examination, and question-
naires guide the diagnosis. (8, 9).

Routine laboratory test not helps to diagnose or deter-
mine the severity of OSAS. Mean platelet volume (MPV),
platelet-to-lymphocyte ratio (PLR), and neutrophil-to-
lymphocyte ratio (NLR), which are simply detectable in-
flammatory markers with complete blood count test,
have been investigated in some studies recently. How-
ever, different results have been reported in previous
studies conducted in OSAS cases (10,11).

OSAS causes hypoxia and is associated with inflammation,
increased platelet activity, and atherosclerosis. Increased
platelet activation in patients with OSAS has been re-
ported in previous studies (12,13). Some studies have
shown that the platelet volume and the platelet count
can serve as indicators of platelet activity, leading to the
definition of the platelet mass index (PMI) as an indicator
that considers two parameters (14). Based on this, we hy-
pothesized that PMI could be an important new predic-
tive factor in OSAS patients.

Polysomnography (PSG) is the gold standard in OSAS re-
search, its application requires technical equipment, per-
sonnel, time and high cost. The Apnea-Hypopnea Index
(AHI) is a parameter used to indicate the severity of sleep
apnea. It is determined by the number of apnea and hy-
popnea events per hour of sleep. AHI results of adults are
classified as follows;

AHI < 5: Normal,

5<AHI<15: Mild sleep apnea,

15<AHI<30: Moderate sleep apnea,

OSAS in Bariatric Surgery

AHI>30 (15) : Severe sleep apnea.

The objectives of this study were:

1) To determine the prevalence of OSAS in patients
planned for obesity surgery.

2) To evaluate bariatric surgery's success after one year
and determine the improvement in OSAS after surgery.
3) To investigate whether PMI is a new predictive factor.

Materials and Methods

Patients scheduled for bariatric obesity surgery and
agreed to participate and signed informed consents at the
Sanliurfa Education and Research Hospital between 2018
and May 2019 were included in the study. Ethical ap-
proval was obtained from Harran University Faculty of
Medicine. Demographic features, preoperative height,
weight, and BMI of the patients were recorded. MPV,
NLR, PLR, and PMI were calculated. Finally, PSG was per-
formed, and the AHI classification was performed. The
patient's OSAS levels were determined according to AHI
values. One year after the surgical intervention, all of
these procedures were repeated, and the changes were
compared statistically. Before surgery, the values of pa-
tients with and without OSAS were also compared. In ad-
dition, we provided dual control by comparing the values
of those who had OSAS before surgery and recovered
OSAS after surgery. The total weight loss (% TWL) was de-
fined as ((operative weight - the follow-up weight)/(op-
erative weight) x 100). Percentage of excess weight loss
(%EWL) was defined as ((operative weight - follow-up
weight)/(operative weight - ideal weight) x 100) with
ideal weight based on body mass index (BMI) of 25
kg/m2. PMI was calculated using the following formula:
PMI = platelet count x mean platelet volume/103 (fL/nL).
Platelet mass index (PMI) is associated with platelet func-
tionality. The distribution and effects of the collected data
were examined.

Statistical analysis

Data were analyzed using Statistical Package for Social
Science for Windows (SPSS) 24.0. The gender and OSAS
data of the patients were presented with percentages
and frequencies. Mean and standard deviation were ex-
amined to determine the patients' NLR, PLR, MPV, and
PMI values .

Paired Samples t-Test was used to examine the differ-
ences in weight, BMI, AHI, NLR, PLR, MPV, and PMI values
before and one year after surgery.

One Way ANOVA was used to determine the differences
in weight, BMI, AHI, NLR, PLR, MPV and PMI values of the
patients regarding OSAS degrees. LSD and Tukey tests
were applied to determine between which groups the dif-
ferences found as a result of variance analysis were sig-
nificant. The difference in OSAS levels of patients before
and after surgery was determined using the Chi-Square
Test.
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Results

The same surgeon performed the LSG surgical procedure
for all patients. Overnight polysomnography was per-
formed with a 44 channel E- series (Compumed-
ics,Abootsford, VIC, Australia) via continuous sleep moni-
toring technique. No complications were observed in pa-
tients during their 1-year follow-up. A total of 57 pa-
tients, including 30 women (52.6%) and 27 (47.3%) men,
were included in the study. The mean age was 37.5+9.8
years.

Mean preoperative BMI was 47.8 £ 5.8 kg/m2. One year
after LSG, the patient's mean BMI was 33.4 + 3.5 kg/m2,
while the mean TWL was 30.4+7.5%, and EWL was
67.6 £18.7%. A statistically significant difference was
found between preoperative and postoperative values in
weight, BMI, and AHI parameters (Table 1). AHI de-
creased from 26.7 (s.d 8.3) to 9.9 (s.d 7.1). The decrease
in BMI and weight reflects the success of surgical inter-
vention regarding obesity.

Table 1. Preoperative and postoperative values in the pa-
rameters.

Parameters Mean s.d. 14
Preoperative 130.1 228

Weight ( kg) - .000**
Postoperative 90.8 10.4
Preoperative 47.8 5.8

BMI (kg/m? -000**

(ke/m*) Postoperative 33.4 3.5 000

Preoperative 26.7 8.3

AHI - .000**
Postoperative 9.9 71

Paired Samples t-Test; p<0.05; p<0.01
BMI (body mass index)
AHI (apnea-hypopnea indices)

Table 2. OSAS degrees of patients before and after sur-
gery

OSAS Degrees N(57) %
None
(AHImean3.2) 8 315
Mild
(AHImean12.7) 12 211
Before
Surgery Moderate 1o .
(AHI mean 27.6) .
Severe
(AHI mean 37.3) 8 141
OSAS Degrees
None
(AHI mean 2.9) 26 45.6
After Mild
Surgery  (AHImean10.8) 29.8
(1 year) Moderate
(AHImean19,7) 4 24.6
Severe - B

OSAS (obstructive sleep apnea syndrome)
AHI (apnea-hypopnea indices)

A statistically significant change was observed in the OSAS
levels of patients before and after surgery. The OSAS de-
gree of eight patients was severe before surgery, while

OSAS in Bariatric Surgery

none of the patients had severe OSAS degrees after sur-
gery. Similarly, there were 18 patients without OSAS be-
fore surgery and 26 patients with OSAS after surgery (Ta-
ble 2).

Firstly, the differences in patients' preoperative parame-
ters regarding the presence of OSAS were examined.
There were statistically significant differences in age,
height, BMI, and PMI values. The age, BMI, and PMI in-
creased with an increase in patients' OSAS degrees. Also,
patients' OSAS degrees increased with a decrease in
height. The difference found for the age variable was
found to be significant between patients without OSAS
and those with moderate OSAS. The differences found for
BMI and PMI parameters were significant between pa-
tients without OSAS and patients with moderate and high
OSAS (Table 3).

Preoperative and postoperative parameters of 8 patients
who had preoperative OSAS and recovered OSAS postop-
eratively in the first year were compared. Differences
were detected in BMI and PMI values (Table 4).

Discussion

Platelet mass index is an indicator of platelet function,
and small platelets are enzymatically less active than
large platelets (16). VEGF production is initiated by fac-
tors such as platelet-derived growth factor-BB, keratino-
cyte growth factor, epidermal growth factor, tumor ne-
crosis factor-a, and transforming growth factor-f1, and
interleukin-B1. However, among those factors, hypoxia is
probably one of the most effective stimuli that induce the
construction of VEGF and its receptors. The data obtained
showed that PMI values might increase parallel with VEGF
increase during hypoxia (16, 17). In general, platelet func-
tion can be more accurately reflected by platelet mass
than platelet count alone. This issue was first explored by
Gerday et al, who found that the use of platelet mass re-
duces the number of platelet transfusions (18). OSAS is an
increasingly prevalent disease globally; it is characterized
by recurrent intermittent hypoxia, and intermittent hy-
poxia plays a role in increased platelet activity. To our
knowledge, this is the first study to investigate the possi-
ble association between PMI and OSAS. We found a sig-
nificant positive correlation between PMI and OSAS. PMI
was significantly high in OSAS and was an independent
factor for the prediction of OSAS. However, in future
studies, this correlation should be demonstrated with
more details by studying PMI in larger OSAS patient
groups.

O'Keeffe et al. used preoperative PSG and reported an
OSAS prevalence of 77% in obese patients before surgery
(19). Frey et al. was studied in 40 consecutive patients
who were evaluated bariatric by polysomnography. Ob-
structive insomnia disorder was present in 88% of the pa-
tients. OSAS was present in 29 of 41 (71%) patients, while
upper airway resistance syndrome was present in 7 of 41
(17%) (20). In our study, the mean BMI value of morbidly
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obese patients before the operation was 47.8 kg/m2, and

OSAS was present in 68.5% of these patients.

Table 3. Preoperative parameters in terms of OSAS degrees.

OSAS in Bariatric Surgery

No OSAS OSAS p Difference
;0 OSAS i/lild OSAS 3 4
: ] Moderate OSAS Severe OSAS
Parameters (AHI<5) (5<AHI<15) R
(Mean £ 5.d.) (Mean £ 5.0.) (15<AHi<30) (AHI >30)
T U (Mean ts.d.) (Mean ts.d.)
Age 34,4+11,0 35,1+10,2 41,848,1 38,88+13,88 .038* 1-3
Weight 139,2+29,6 130,3+25,1 127,0£12,5 123,11+18,10 468 -
BMI 46,215,8 47,145,7 49,216,0 49,4616,05 .047* 1:2
Mpv 6,911,2 7,141,2 7,442,1 8,08+1,69 294 -
NLR 1,2+0,4 1,5+0,7 1,610,9 1,89+0,91 311 -
PLR 96,1+34,3 97,7456,7 107,9+41,5 121,7457,4 .613 -
PMI 1943.24712.2 2084.7+652.6 2218.3¢751.9 2357.7+803.2 .026* 12

One Way ANOVA ; *p<0.05 ; **p<0.01
OSAS (obstructive sleep apnea syndrome)  BMI (body mass index)
MPV( mean platelet volume) NLR ( neutrophil lymphocyte ratio)

AHI (apnea-hypopnea indices)
PLR ( platelet lymphocyte ratio) PMI ( platelet mass index)

Table 4. Comparison of preoperative and postoperative parameters of patients whose OSAS completely disappeared

Preoperative Postoperative

OSAS No OSAS
Parameters (AHI>5) (AHIi<5) P

(Ortts.s.) (Ortts.s.)
Weight 91,4049,54 91,00£11,30 .957
BMI 35,34+4,01 31,9442,48 .023*
Mpv 7,9040,96 7,15+1,01 .178
NLR 1,93+0,72 2,0840,76 .302
PLR 120,94+32,75 102,49+29,75 .203
PMI 2176.8+769.1 1878.4+657.8 .021*

One Way ANOVA ; *p<0.05 ; p<0.01
OSAS (obstructive sleep apnea syndrome)  BMI (body mass index)
MPV( mean platelet volume) NLR ( neutrophil lymphocyte ratio)

Genio et al. showed that a significant improvement was
observed at a 5-year follow-up after sleeve gastrectomy.
The AHI improved in 80.6% (29/36) of patients after sur-
gery (from 32.8 +1.7t0 5.8 + 1.2) (21). Also, we observed
a significant improvement in OSAS after LSG at the one-
year follow-up. There were no patients with severe OSAS
after the operation. OSAS rate decreased to 54.4%. The
AHl improved from 26.7 £+ 8.3t09.9 + 7.1.

Similar to our study, Szczepaniak et al. reported a TWL of
% 29.5 and EWL of % 60.2 one year after sleeve gastrec-
tomy (22). One year after LSG, we obtained 30.4 + 7.5%
TWLand 67.6 £ 18.7% EWL.

We observed that the presence of OSAS was directly re-
lated to age, height, BMI and PMI. This result differs from
previous studies in which there was no correlation. Ac-
cording to Rajala et al. studied 27 morbidly obese patients

AHI (apnea-hypopnea indices)
PLR ( platelet lymphocyte ratio) PMI ( platelet mass index)

(13 men and 14 women) with a BMI 240 kg/m2. The mean
BMI was 50 + 12 kg/m2. The incidence of AHI >10 in men
and women was 77% and 7%, respectively. They found no
difference in mean BMI or neck circumference in subjects
with and without OSAS. There was no significant relation-
ship between BMI and apnea severity during poly-
somnography (23). However, Dixon et al. Examined the
predictors for OSAS in 99 morbidly obese subjects with a
BMI >35 kg/m2 and found four clinical and two biochem-
ical factors that were independently predictive of AHI: ob-
served sleep apnea, male gender, age, higher BMI, fasting
insulin, and glycosylated hemoglobin A. OSAS had a prev-
alence of severe sleep apnea in 71% and 23.3% of partic-
ipants (24). In addition to advanced age and BMI, we
found PMI useful in predicting OSAS.

PLR, NLR and MPV have been studied in patients with
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OSAS and different results have been obtained in the lit-
erature. According to Varol et al. found that MPV was sig-
nificantly higher in severe OSAS patients compared to the
control group (25). Yeo-Jeong et al. They reported that as
AHI values increased, PLR increased (11). Sunbul et al.
found that the NLR value was significantly higher in pa-
tients with OSAS compared to the control group (26). In
our study, we did not find a relationship between OSAS
and NLR, PLR and MPV. In addition, we found that PMI
was significantly higher in OSAS patients.

PSG is a comprehensive test used to diagnose sleep oxy-
gen disorders by examining brain waves, blood level,
heart rate and breathing, as well as eye and leg move-
ments during the night in a sleep lab. PSG is time-con-
suming, requires a special team, and is costly. Also, the
number of sleep labs is limited worldwide. Therefore, the
selection of patients who needs PSG is challenging. Our
study shows that age, height, BMI, and PMI are important
predictive values. PSG should only be requested by exam-
ining these parameters in patients presenting with sleep
apnea complaints to prevent unnecessary testing.
CONCLUSION

In order to ensure the accuracy of the predictive values,
the parameters of patients who had preoperative OSAS
and patients who recovered OSAS after surgery were
compared. As a result, it was concluded that BMI and PMI
were the most important predictive values. It can be said
that PSG before bariatric surgery not be a routine test; it
can be performed on patients based on predictive values.
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COVID-19 Olgularinda Yogun Bakim Gereksiniminin Degerlendirilmesinde

Tiyol ve iskemi Modifiye Albuminin Rolii
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Oz.

Amag: Korona virus hastaligi (COVID-19) 4,5 milyondan fazla insanin 6limine sebep olmus kiresel bir halk saglig soru-
nudur. Bu galismada, yatakli servis ve yogun bakim tinitesinde tedavi alan COVID-19 hastalarinin tiyol ve iskemi modifiye
albumin (iMA) diizeylerinin, hastalarin mevcut klinik durumu ile iligkisinin degerlendirilmesi amaglanmistir.

Materyal ve metod: Bu calismaya, PCR testi ile pozitif oldugu dogrulanmig, COVID-19 enfeksiyonu tanisi alan 300 hasta
dahil edilmistir. Hastalar tedavi edildigi birim esas alinarak iki gruba ayrilmistir. Bu hastalarin 160’1 serviste (grup 1), 140'i
yogun bakim birimlerinde (grup 2) tedavi edilmistir. Hastalarin numunelerinde tiyol, iMA, CRP, ferritin ve lenfosit diizey-
lerinin 6lglim gergeklestirilmistir.

Bulgular: Gruplar karsilastirildiginda grup 2’nin tiyol diizeyleri 6nemli derecede diisiik bulunmustur (p<0,001). Ayrica grup
2’nin IMA diizeylerinin, grup 1’e gére anlamli diizeyde yiiksek oldugu gézlenmistir (p<0,001). Diger laboratuvar testleri
degerlendirildiginde, grup 2’nin CRP ve ferritin diizeyi yuksek (p<0,001), lenfosit sayisi ise disuk (p<0,001) olarak belir-
lenmistir. Tiyol diizeyleri ile CRP, ferritin, lenfosit ve IMA diizeyleri arasinda anlamli korelasyon saptanmistir (sirasiyla r=-
0,58, p<0,001; r=-0,41, p<0,001; r=0,32, p<0,001; r=-0,39, p<0,001). Ayrica IMA diizeyleri ile CRP, ferritin, lenfosit ve tiyol
dzeyleri arasinda anlamli korelasyon gozlenmistir (sirasiyla r=0,19, p=0,02; r=0,18, p=0,043; r=-0,15, p=0,047; r=-0,39,
p<0,001).

Sonug: COVID-19 hastalarinda gliglii bir antioksidan olan tiyol diizeyinin azalmasi, oksidatif strese sebep olan mevcut
inflamatuvar stiregten kaynaklanmakla beraber tromboza sekonder gelisen iskemik sartlara bagli oksidatif stresin etkisi
ile de ortaya ¢ikmis olabilecegini dustindiirmektedir. Dolayisiyla inflamatuvar siirecin ve trombotik olaylarin daha siddetli
olarak gézlendigi yogun bakim hastalarinda iMA diizeylerinin artmasi, tiyol diizeylerinin azalmasini destekleyecek nitelik-
tedir. Sonug olarak yatakli serviste ve yogun bakim iinitesinde tedavisi gergeklestirilen COVID-19 hastalarinin tiyol ve iIMA
dizeylerinin belirlenmesi, hastalarin mevcut klinik durumu ve hastaligin seyri hakkinda yardimci olabilecek bir potansi-
yele sahip oldugunu distndurmektedir.

Anahtar Kelimeler: COVID-19, Iskemi modifiye albumin, Tiyol, Yogun bakim

Abstract

Background: Corona virus disease (COVID-19) is a global public health problem that has killed more than 4.5 million
people. In this study, it was aimed to evaluate the relationship between the thiol and ischemia modified albumin (iMA)
levels of COVID-19 patients treated in the inpatient and intensive care unit with their current clinical status.

Materials and Methods: In this study, 300 patients who were confirmed to be positive by PCR test and diagnosed with
COVID-19 infection were included. The patients were divided into two groups based on the unit they were treated. 160
of these patients were treated in the inpatient service (group 1) and 140 in the intensive care units (group 2). Thiol, IMA,
CRP and ferritin levels were measured from the serum samples of the patients.

Results: When the groups were compared, the thiol levels of group 2 were found to be significantly lower (p<0.001). In
addition, it was observed that the IMA levels of group 2 were significantly higher than group 1 (p<0.001). When other
laboratory tests were evaluated, the CRP and ferritin levels of group 2 were high (p<0.001) and the lymphocyte count
was low (p<0.001). A significant correlation was found between thiol levels and CRP, ferritin, lymphocyte and IMA le-
vels ( r=-0,58, p<0,001; r=-0,41, p<0,001; r=0,32, p<0,001; r=-0,39, p<0,001, respectively). In addition, a significant cor-
relation was observed between iMA levels and CRP, ferritin, lymphocyte and thiol levels (r=0,19, p=0,02; r=0,18,
p=0,043; r=-0,15, p=0,047; r=-0,39, p<0,001, respectively).

Conclusions: The decrease in the level of thiol, which is a powerful antioxidant, in COVID-19 patients suggests that alt-
hough it is due to the existing inflammatory process that causes oxidative stress, it may also be caused by the effect of
oxidative stress due to ischemic conditions developing secondary to thrombosis. Therefore, the increase in iIMA levels in
intensive care patients in whom the inflammatory process and thrombotic events are observed more severely supports
the decrease in thiol levels. As a result, the determination of thiol and IMA levels of COVID-19 patients treated in the
inpatient and intensive care unit suggests that it has the potential to help with the current clinical status of the patients
and the course of the disease.

Kevwords: COVID-19, Intensive care, Thiol, Ischemia modified albumin
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Eren ve ark.

Giris

Korona virils hastalig (COVID-19) 4,5 milyondan fazla insanin
o6lumine sebep olmus kiresel bir halk saghgi sorunudur (1).
Hastalik asemptomatik klinik bir tablodan 6liimle sonuglana-
bilen degisken klinik bir seyir gdsterebilmektedir. Hastalik kli-
nik seyrine gore ayaktan tedavi edilebildigi gibi hastanede ya-
takli servislerde ya da klinik seyrin ¢ok agresif seyrettigi du-
rumlarda yogun bakimlarda da takip edilmektedir (2).
COVID-19 hastalarinda hastaligin siddetinin, sitokin firtinasi
olarak adlandirilan, proinflamatuar sitokinlerin asiri tretimi
sonucu gerceklesen oksidatif hasarla ilgili olabilecegi ileri st-
ralmektedir (3). Oksidatif stres, reaktif oksijen ttrlerinin (ser-
best radikallerin) Gretimi sonucu olusan oksidan durum ile
antioksidan sistem arasindaki dengenin bozulmasindan kay-
naklanir (4). COVID-19 gibi solunum yolu viral enfeksiyonlari
genel olarak sitokin Gretimi, inflamasyon, hiicre 61imu ve ok-
sidatif stres ile baglantili olabilecek patofizyolojik stireglerle
iliskilidir. Redoks sinyal yolaklarr ile ilgili yeni degerlendirme-
ler oksidatif stresin makromolekiiler hasara ve anormal
hiicre sinyallerine ve disfonksiyonel redoks kontroliine yol
acan tiyol redoks devrelerinin bozulmasina yol actigi ileri su-
ralmektedir (4-6).

Tiyol gruplari antioksidan molekiillerin basinda gelir ve buyuk
bir kismi albuminden kaynaklanmaktadir (5, 7). Diyabet, kar-
diyovaskiler hastaliklar, gesitli kanserler, romatoid artrit ve
kronik bobrek yetmezligi gibi bircok hastalikta bu dengenin
bozuldugu gosterilmistir (8-12). Dolasimda en fazla bulunan
protein olan albliminin, serbest oksijen radikalleri, iskemi, hi-
poksi, asidoz gibi ¢esitli etkenler sonucu N-terminal ucu mo-
difiye olarak Co*?, Ni*2, Cu*? gibi elementleri baglayabilme ka-
pasitesini azaltir. Alouminin bu formu iskemi modifiye albu-
min (IMA) olarak isimlendirilir (6, 13, 14). Fizyolojik sartlarda
dolagimdaki albuminin sadece %1-2’si modifiye halde bulu-
nurken, vicutta iskemi olusturan patolojik kosullarda ise bu
oran yiikselebilmektedir (15). IMA’nin, bir cok hastalikta olu-
san doku hipoksisine bagh iskemi ve oksidatif stresi yansita-
bilecegi ileri stirilmektedir (16-19).

Bu galismada, yatakl servis ve yogun bakim Unitesinde tedavi
alan COVID-19 hastalarinin tiyol ve IMA diizeylerinin, hasta-
larin mevcut klinik durumu ile iliskisinin degerlendirilmesi
amaclanmistir.

Materyal ve Metod

Bu calismaya, PCR testi ile pozitif oldugu dogrulanmis,
COVID-19 enfeksiyonu tanisi alan 300 hasta dahil edilmistir.
Bu hastalarin 160’1 serviste 140’1 yogun bakim birimlerinde
tedavi edilmistir ve hastalar tedavi edildigi birim esas alina-
rak iki gruba ayrilmistir.

Hastalardan tiyol, IMA, CRP ve ferritin diizeylerinin 8l¢imii
icin jelli biyokimya tliplerine, lenfosit sayimi i¢in ise EDTA’li
tlplere venoz kan ornekleri alinmistir. Jelli biyokimya tiple-
rine alinan kan érnekleri 1500 x g'de 10 dakika

santrifiij edilmistir. Serumlari ayrilan kan 6rnekleri -80°C de-
rin dondurucuda saklanmistir. Calisma Ankara Sehir Hasta-
nesi 2 No'lu Klinik Arastirmalar Etik Kurul’'un 13/10/2021 ta-
rih ve E2.Kurul-E2-21-913 sayili karari ile onaylanmistir.

COVID-19’da Yogun Bakima Yatis ve Tiyol-iMA

Serum tiyol diizeyleri, kromojen olarak DTNB kullanilan, Erel
ve Neselioglu’nun tanimladig spektrofotometrik 6lglim yon-
temi ile belirlenmistir (20). IMA diizeyi, albuminin kobalt bag-
lama kapasitesi Bar-Or ve arkadaslari tarafindan tanimlanan
prensiple spektrofotometrik olarak dlgtlmustir (21). Tiyol ve
iMA diizeyleri Siemens ADVIA Chemistry cihazinda 6lgiilmiis-
tir. CRP ve ferritin diizeyleri Siemens Atellica Solutions ciha-
zinda ve lenfosit sayilari Siemens ADVIA 2120 hemogram ci-
hazinda 6lgllmustar.

Verilerin dagilimi Kolmogorov-Smirnov analizi yapilarak de-
gerlendirilmistir. Tanimlayici analizler, degiskenler normal
dagihm gostermedigi icin medyan (¢eyrekler-arasi aralik) ola-
rak ifade edilmistir. iki grup arasindaki farkin anlamhlik dii-
zeyi, veriler normal dagihm gostermediginden Mann Whit-
ney U testi ile degerlendirilmistir. Korelasyon analizleri, nor-
mal dagilim gostermeyen degiskenler igin kullanilan Spear-
man korelasyon testi ile gergeklestirilmistir. TUm istatistiksel
hesaplamalar SPSS (Statistical Package for Social Sciences)
yazilim programi (V.22; IBM, Armonk, NY, ABD) kullanilarak
yapilmis ve tiim analizler icin 0,05 diizeyinden disik bir p de-
geri, istatistiksel olarak anlamli kabul edilmistir.

Bulgular

Bu calismaya, PCR testi ile pozitif oldugu dogrulanmis,
COVID-19 enfeksiyonu tanisi alan 300 hasta dahil edilmistir.
Bu hastalarin 160’1 serviste (grup 1) 140’1 yogun bakim birim-
lerinde (grup 2) tedavi almistir. Serviste tedavi géren hasta-
larin yas ortalamasi 56,4+12,47 iken yogun bakim biriminde
tedavi goren hastalarin yas ortalamasi 69,52+12,28 olarak
belirlenmistir. Ayrica serviste tedavi goren hastalarin
%54,25’i erkek, %45,75’i kadin iken yogun bakim biriminde
tedavi goren hastalarin  %70,95’i erkek %29,05’i kadindir.
Grup 1 ve grup 2’de bulunan hastalarin tiyol ve IMA sonugla-
riyla beraber CRP, ferritin ve lenfosit diizeyleri Tablo 1’de su-
nulmustur.

275 4

250 1

Tiyol diizeyi (umol/L)

175 4

150 A

T
Yogun bakim gereksinimi olmayan
Covid-19 hastalar

T
Yogun bakim gereksinimi olan
Covid-19 hastalan

Sekil 1. Yogun bakim gereksinimi olan ve yogun bakim gerek-
sinimi olmayan COVID-19 hastalarinda tiyol diizeylerinin de-
gisimi (X o).
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Gruplar karsilastinildiginda grup 2’'nin tiyol diizeyleri 6nemli
derecede diisuk bulunmustur (p<0,001). Ayrica grup 2’nin
iMA diizeyleri, grup 1’e gére anlamli diizeyde yiiksek olarak
gozlenmistir (p<0,001). Diger laboratuvar testleri degerlendi-
rildiginde, grup 2’nin CRP ve ferritin diizeyi yiksek (p<0,001),
lenfosit sayisi ise diistik (p<0,001) olarak belirlenmistir (Tablo
1, Sekil 1, Sekil 2). Tablo 2’de gorildiigi gibi tiyol diizeyleriile
CRP, ferritin, lenfosit ve IMA diizeyleri arasinda anlaml kore-
lasyon saptanmistir (sirasiyla r=-0,58, p<0,001; r=-0,41,
p<0,001; r=0,32, p<0,001; r=-0,39, p<0,001). Ayrica IMA di-
zeyleriile CRP, ferritin, lenfosit ve tiyol dlizeyleri arasinda an-
lamli korelasyon gozlenmistir (sirasiyla r=0,19, p=0,02;
r=0,18, p=0,043; r=-0,15, p=0,047; r=-0,39, p<0,001).

1.00 4

4 &
o o
S b

IMA diizeyi (ABSU)

0.80

0,75 4

T
Yogun bakim gereksinimi olmayan
Covid-19 hastalar

T
Yogun bakim gereksinimi olan
Covid-19 hastalar

Sekil 2. Yogun bakim gereksinimi olan ve yogun bakim ge-
reksinimi olmayan COVID-19 hastalarinda iMA diizeylerinin
degisimi (X + ox).

Tablo 1. Serviste ve yogun bakim Unitesinde tedavi edilen
COVID-19 hastalarinin labaratuvar parametreleri

Laboratuvar testleri Grup 1 Grup 2 p-degeri
Tiyol dlzeyi (umol/L) 273,3 (68,4) 162,9 (57,3) <0,001*
IMA diizeyi (ABSU) 0,791 (0,19) 0,933 (0,20) <0,001*
CRP duzeyi (g/L) 0,022 (0,058) 0,147 (0,186) <0,001*
Ferritin dlzeyi (ug/L) 203,7 (270) 428,1 (580) <0,001*
Lenfosit sayisi (x10°/L) 1,3 (0,94) 0,77 (0,52) <0,001*

Grup 1, Serviste tedavi edilen COVID-19 hastalari, Grup 2; Yogun bakim ini-
tesinde tedavi edilen COVID-19 hastalari, iIMA; iskemik modifiye albumin,
ABSU; Absorbans iinite CRP; C-reaktif protein. Tiyol ve IMA degerleri orta-
lamazstandart sapma olarak, CRP, ferritin ve lenfosit sayisi median (ceyrek-
ler-arasi aralik) seklinde verilmistir. *0,05’ten kiiglik olarak elde edilen p de-
gerleri anlamli olarak kabul edilmistir.

Tablo 2. COVID-19 hastalarinin Tiyol ve IMA degerleri ile CRP,
ferritin ve lenfosit degerleri arasindaki korelasyon analizi

Parametreler Tiyol iMA
r P r p
degeri degeri degeri degeri
CRP -0,58 <0,001* 0,19 0,020*
Ferritin -0,41 <0,001* 0,18 0,043*
Lenfosit 0,32 <0,001* -0,15 0,047*
IMA -0,39 <0,001*

* p degeri <0,05 olarak bulundugunda anlamli olarak kabul edilmistir.

COVID-19’da Yogun Bakima Yatis ve Tiyol-iMA

Tartisma

COVID-19 hastaliginda, ileri yas, erkek cinsiyet, genetik yat-
kinhk, komorbidite (diyabet, hipertansiyon, kronik akciger
hastaligi, kalp hastaliklari, malignite) gibi nedenlere bagli ola-
rak klinik seyir degiskenlik gbsterebilmektedir. Bu durum ha-
fif asemptomatik bir tablodan yogun bakim gereksinimi or-
taya cikarabilecek siddetli bir tabloya kadar ilerleyebilmekte,
hatta 6limle sonuglanabilmektedir.

Bu ¢alismada esas olarak, dolagimdaki en 6nemli antioksidan
olan ve birgok calismada COVID-19 hastaligiyla iliskilendiril-
mis bir parametre olan tiyol diizeylerinin ve iskemiye bagli
olarak modifiye olan albuminin bir belirteci olan iskemi mo-
difiye albumin (IMA) diizeylerinin, yogun bakim ihtiyaci bulu-
nan ve serviste tedavi edilen hastalarda karsilastirilmasi
amaglanmistir.

COVID-19 enfeksiyonu nedeniyle ¢alismaya dahil edilen 300
hastanin 140’1 yogun bakim destegine ihtiya¢ duymus, geriye
kalan hastalarin tedavisi yatakl serviste gergeklestirilmistir.
COVID-19 hastalarinin tani ve takibinde siklikla kullanilan
CRP, ferritin ve lenfosit dlizeylerinin, yogun bakim Unitesinde
tedavi edilen hastalar ile yatakli serviste tedavi edilen hasta-
lar arasinda anlamli derecede farkl oldugu saptanmistir
(Tablo 1). Yatakh serviste tedavi edilen hastalarla karsilastiril-
diginda, yogun bakim gereksinimi olan hastalarin CRP ve fer-
ritin dlzeyleri yuksek (p<0,001), lenfosit sayilar ise diisiik
(p<0,001) olarak gézlenmistir. inflamatuvar belirte¢ ve pozi-
tif akut-faz proteinleri olan CRP ve ferritin dlizeylerinin yik-
sek seviyelerde gozlenmesi, bircok calismada COVID-19 has-
tahiginin siddeti ile iliskilendirilmistir (22). Bu ¢calismada da, li-
teratlirle uyumlu olarak yogun bakim {initesinde tedavi edi-
len hastalarda daha yiiksek CRP ve ferritin dlizeyleri gézlen-
mistir. Bununla beraber, COVID-19 hastalarinda lenfosit sayi-
sinin azalmasina bagl olarak ortaya ¢ikan lenfopeninin di-
zeyi, hastaligin siddetini yansitan ve bir kot prognoz bulgusu
olan 6nemli hematolojik bir parametredir (23). Bu ¢alismada,
serviste tedavi edilen hastalarla karsilastirildiginda, yogun
bakim (nitesinde tedavi edilen hastalarda lenfosit sayisi
onemli derecede disiik olarak belirlenmistir. Gerek CRP ve
ferritin dlzeylerinin inflamatuvar bir yanit olarak artmis ol-
masl, gerekse COVID-19 enfeksiyonuna bagh olarak lenfosit
sayllarinin azalmasi bu calismanin literatiirdeki bulgularla
uyumlu oldugunu gostermektedir.

Yatakl servis ve yogun bakim (initesinde yatan COVID-19
hastalari karsilastirildiginda; yogun bakim (nitesinde tedavi
goren hastalarin tiyol diizeylerinin belirgin olarak distigu
gozlenmistir. Yogun bakim destegi alan COVID-19 hastala-
rinda gergeklesen siddetli inflamatuvar yanita baglh olarak
yogun oksidatif stres meydana gelmektedir. Giigll bir antiok-
sidan olan tiyol molekiliniin dizeyinin dismesi oksidatif
stresi notralize etmek icin tikenmesinden kaynaklanmakta-
dir (5, 24). Bu durumda tiyol diizeyinin dusiklGgl, hastahk
siddetinin kritik diizeyde oldugu ile ilgili ngori sunmaktadir.
Bununla birlikte dislik tiyol diizeylerinin yatakh servis hasta-
larinin yogun bakim destegi gereksinimi igin alinacak klinik
kararin sekillendirilmesine de yardimci olabilecegi dustinil-
mektedir.
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Yatakli serviste ve yogun bakim Unitesinde bulunan COVID-
19 hastalari karsilastinildiginda yogun bakim (nitesinde te-
davi goéren hastalarin IMA diizeylerinin belirgin olarak yiiksel-
digi gozlenmistir. COVID-19 hastaliginin komplikasyonlarin-
dan biri de trombozdur (25). Trombotik olaylar sonucu geli-
sen iskemi, doku ve organ hasarlarina neden olmaktadir. Ay-
rica iskemik sartlar albuminin N-terminal ucunu modifiye
ederek albuminin fonksiyonlarini etkilemektedir. Bu calis-
mada, yatakli serviste yatan hastalarla karsilastirildiginda,
yogun bakim destegi alan hastalarda gdzlenen yiiksek iMA
diizeyinin tromboza sekonder gelisen iskemiden kaynaklan-
digr dustntlmustiir. Dolayisiyla hastaliga bagh trombotik
olaylarin éngériilmesinde IMA diizeylerinin degerlendiril-
mesi 6nem arz etmektedir.

COVID-19 hastalarinda gli¢li bir antioksidan olan tiyol diize-
yinin azalmasi, oksidatif strese sebep olan mevcut inflamatu-
var siregten kaynaklanmakla beraber tromboza sekonder
gelisen iskemik sartlara bagl oksidatif stresin etkisi ile de or-
taya ¢ikmig olabilecegini diislindirmektedir. Dolayisiyla inf-
lamatuvar siirecin ve trombotik olaylarin daha siddetli olarak
godzlendigi yogun bakim hastalarinda iIMA diizeylerinin art-
masi, tiyol diizeylerinin azalmasini destekleyecek niteliktedir.
Ayrica, tiyol ve IMA diizeyleri ile CRP, ferritin ve lenfosit de-
gerleri arasindaki anlamli korelasyon da dikkat gekicidir
(Tablo 2). Tiyol ve IMA diizeylerinin, hastaligin siddetini ve
prognozunu yansitan parametreler ile iliskisi, bu iki testin de
COVID-19 hastaliginin siddeti ve prognozunun degerlendiril-
mesine yardim edebilecegini disindirmektedir.

Sonug olarak yatakh serviste ve yogun bakim Unitesinde te-
davisi gergeklestirilen COVID-19 hastalarinin tiyol ve IMA dii-
zeylerinin belirlenmesi, hastalarin mevcut klinik durumu ve
hastaligin seyri hakkinda yardimci olabilecek bir potansiyele
sahip oldugunu dislindirmektedir.

Etik onam: Ankara Sehir Hastanesi 2 No’lu Klinik Arastirmalar Etik
Kurul’'un 13/10/2021 tarih ve E2.Kurul-E2-21-913 sayili karari ile
onaylanmistir.
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Pikan Cevizi (Carya illinoensis) Kabugunun

Antikanser Aktivitesinin incelenmesi
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Oz.

Amag: Kanser, hiicrelerin kontrolsiiz cogalmasi sonucu ortaya gikan ve her gecen yil daha da yayginlasan
hastaliklarin basinda gelir. Mevcut tedavi yontemlerinin yetersizligi, segici etkiye sahip ve nispeten daha
az yan etkili yeni yontem arayisi her gegen giin artmistir. Son yillarda kanser tedavi yéntemlerinden biri
olarak yayginlasan fitoterapi, en dikkat gekici aday ve hizla gelisen bir alan olusturmustur. Bu ¢alismada
fitoterapi yonteminden yola gikarak, pican cevizinin (Carya illinoinensis) yesil-dis kabugunun antikanser
aktivitesi arastirilmigtir.

Materyal ve metod: Pican cevizi yesil kabugunun gesitli kanser hiicre hatlari Gizerindeki antikanser akti-
vitesi hiicre kiiltirt yontemi kullanilarak test edilmistir. Bu kapsamda PC-3, DU-145, PNT1-A, HT-29, HCT-
116 ve HUVEC hiicre hatlari, pikan cevizi yesil-dis kabugu hekzan ekstrakti ile tedavi edilerek sitotoksik
degeri belirlenmistir. Belirlenen doz ve hiicreler kullanilarak Annexin V/PI boyamasi ile apoptotik hiicre
ylizdesi ve Pl boyamasi ile ise hiicre dongusu Uzerine etkileri arastirilmistir.

Bulgular: Elde edilen deney sonuglarina gére pican cevizi yesil-dis kabuk hekzan ekstrakti segici etki gos-
tererek en yuksek sitotoksik etkiyi prostat kanseri hiicre hatti olan PC-3 lizerine gosterdigi tespit edilmis-
tir (1Cso: 40.32pug/ml). Belirlenen ICso’unda apoptotik hiicre yizdesi %94 ve GO/G1 fazinda tutulan hiicre
miktari ise %59.2 oldugu bulunmustur.

Sonug: Bu galisma sonucunda PC-3 hiicrelerin, hiicre boliinmesini yavaslattigi ve hiicrelerde apoptozisi
tetikledigi tespit edildi. Bu sonuglara gore, farmakolojik alanda pican cevizi yesil-dis kabugunun kanser
tedavisinde kullanilabilecek alternatif bir bitki adayi oldugu ve bu alanda yapilacak galismalara yol goste-
rici olacagl 6ngorilmektedir.

Anahtar Kelimeler: Pikan Cevizi, Carya illinoinensis, Antikanser, Apoptozis, Hiicre Déngusu
Abstract

Background: Cancer is one of the diseases that developed by uncontrolled proliferation of cells and be-
come more common every year. The inadequacy of existing treatment methods, the need for new met-
hods with lesser side effects have increased. Phytotherapy, which has become widespread as one of the
cancer treatment methods in recent years, has created the most remarkable candidate and a rapidly
developing field. In this study, based on the phytotherapy method, the anticancer activity of the green
outer bark of the pican nut (Carya illinoinensis) was investigated.

Materials and Methods: The anticancer activity of pican nut green bark on various cancer cell lines was
tested using the cell culture method. In this context, the cytotoxic value of the green-shell hexane extract
of pecan nut was tested on PC-3, DU-145, PNT1-A, HT-29, HCT-116 and HUVEC cell lines. The percentage
of apoptotic cells was investigated with Annexin V/PI staining and cell cycle with Pl staining.

Results: According to the experimental results, it was determined that pican nut green-outer shell
hexane extract showed highest cytotoxic effect on PC-3, which is the prostate cancer cell line (1C50:
40.32ug/ml). The percentage of apoptotic cells was found to be 94% and the of cells retained in the
GO0/G1 phase was 59.2%.

Conclusions: As a result of this study, it was determined that PC-3 cells suppressed cell division and trig-
gered apoptosis in cells. Based on these results, it is predicted that the green-outer shell of pican nut is
an alternative plant candidate that can be used in the treatment of cancer in the pharmacological field
and will guide the studies to be done in this field.

Keywords: Pecan Nut, Carya illinoinensis, Anticancer, Apoptosis, Cell Cycle
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Giris

Kanser giinimizde en sik rastlanan hastaliklar arasindadir.
Kanserin bu olglide yayginlagsmasi bu hastaligin teshisi ve te-
davisi i¢in yapilan galismalarin yogunlasmasina neden ol-
mustur (1). Ancak kanser hticrelerinin normal hicrelerden
farkli olarak proliferasyon hizinin yiksek olmasi, yogunluga-
bagl inhibisyon olmamasi, telomeraz aktivitesinin yiksek ol-
masl, invazyon ve metastaz 6zelliginden dolayi viicudun di-
ger yerlerine yayilabilmesi gibi 6zelliklere sahip olmasi kan-
serle micadeleyi gliclendirmistir (2-5). Kanser tedavisinden
en sik kullanilan tedavi yontemi kemoterapi ve radyoterapi-
dir. Bu tedavi yontemleri hastalikla miicadelede tam anla-
miyla ¢6ziim olamamasinin yani sira normal saglikli hiicreleri
zarar vermesi en biliylk dezavantajidir (6, 7). Bu yontemler-
deki dezavantajlari ortadan kaldirarak ve daha etkin tedavi
yontemleri kesfetmek icin alternatifler aranmaya baslanmis-
tir. Normal hiicrelere zarar vermezken kanserli hiicreleri 6l-
dirmesi amaciyla dogada bulunan bitkisel triinlere yonelim
artmistir. Bu yontem de fitoterapi olarak adlandirilmaktadir
(8, 9). Bu yontemde bitkilerin sahip oldugu igeriklerine goére
spesifik kanserler Gzerinde etki gosterebilme kapasitesini
arastiran calismalar son yillarda literatiirde genis yer kapla-
maktadir (10-13).

Pican cevizi (Carya illinoinensis), anavatani Kuzey Amerika ki-
tasi olan Brezilya’da 'Nogueira-pec' olarak bilinen Carya
cinsi, gliney ve gliney dogu bdlgelerinde yetistirilen Juglan-
dales takiminin Juglandaceae familyasinindan Carya cin-
sine bagli illinoinensis tlrd olan, sert kabuklu bir meyvedir
(14). Pican cevisi dis kabugu ile yuratilen bazi ¢calismalarda
ylksek lif ve polifenol bilesikler yéniinden zengin ve bunun
yanisira antioksidan aktiviteye sahip oldugu gosterilmistir
(15). Sahip oldugu bu o6zelliklerinden dolayi basta kardiyo-
vaskuler ve nérodejeneratif hastaliklar olmak tizere, diyabet,
obezite, osteoporoz gibi hastaliklara karsi koruyucu etkileri-
nin oldugu ongorilmektedir (16-21). Bu galismada da pican
cevizi yesil-dis kabugunun anti-kanser aktivitesi arastiriimis-
tir. Farkh ¢oziiclilerde hazirlanan bitki ekstraklari farkh kan-
ser ve normal hiicreler Gzerindeki sitotoksik etkisi test edile-
rek apoptotik hiicre ylizdesi ve hiicre dongisi evrelerindeki
hiicre birikimi ileri molekiler teknikler kullanilarak test edil-
mistir.

Materyal ve Metod

Hiicre Kiiltiirii

Calismada ATCC (American Type Culture Collection)’den te-
min edilip, sivi azotta stokladigimiz kanser ve normal hiicre
hatlari kullanildi. HT-29, HCT-116 (kolorektal kanseri hic-
resi), HUVEC (insan endotel normal hiicresi), DU-145, PC-3
(prostat kanseri hticresi), PNT1-A (prostat normal hiicresi)
%10 FBS (Fetal Bovine Serum-Sigma-Aldrich, ABD), 100
ug/mL  streptomisin/1001U/mL penisilin  (Sigma-Aldrich,
ABD) eklenmis DMEM: F-12 (Sigma-Aldrich, ABD) /RPMI-
1640 (Sigma-Aldrich, ABD) besiyerinde nemli atmosferde,
%5 CO2, %95 hava iceren inkiibatérde 37 2C’de kdltire
edildi.

Pikan Cevizi Kabugunun Antikanser Aktivitesi

Bitki Ekstrelerinin Hazirlanmasi

Calismada kullanilacak olan Pikan cevizi bitkisinin yesil-dis
kabuk 6rttst kisimlari 40°C etlivde kurutularak toz haline
getirildi. Toz halindeki bitkiden 500 gr alindi (1:1) ve hekzan:
methanol: su igerisinde 40°C’de bir gece inkibe edildi. Ult-
rasonikator ile 15 dk homojenize edilerek filtre kagidinda si-
zUldU. 40°C’de evaporatoér yardimiyla alkol ¢ozeltileri uguru-
lup, ham metanol ekstrakti elde edildi. Hom metanol ekst-
rakti hekzan ile yikanarak yaglar ekstraktan uzaklastirildi.
Hekzan iceren porsiyonlar da evaporator ile alkol ¢ozeltileri
uzaklastirilarak kurutuldu ve hekzan ekstrakti elde edildi.

Hiicre Canliligi Testi

MTT (3-(4,5-Dimethylthiazol-2-yl)-2,5-Diphenyltetrazolium
Bromide) (Sigma-Aldrich, ABD) hiicre proliferasyon ve sito-
toksisite kiti kullanilarak pican cevizi yesil-dis kabugu ekst-
raklarinin sitotoksik etkileriincelendi. Hiicreler, 75 cm?3 flask-
lara ekilip, %80-90 oraninda dolunca tripsin enzimi yardi-
miyla kaldirilarak 96 kuyucuklu steril plaklara ekildi (1x10*
hicre/kuyucuk) 24 saatlik sire ardindan besiyerleri uzaklas-
tirlhp ve her bir ekstrakt i¢in 0, 2.5, 5, 10, 25, 50, 100 ve
200ug/mL olacak sekilde uygulandi ve 24 saat inklbe edildi.
inkiibasyon sonrasi kuyucuklar bosaltildi ve MTT soliisyonu
(5mg/mL) eklenerek yaklasik 4 saat inkiibe edildi. inkiibas-
yon sonras! plaklardaki besiyeri uzaklastirildi ve her kuyu-
cuga 100 pl DMSO eklenerek spektrofotometrede 470
nm’de absorbans 6l¢timi alindi (Thermo Scientific Multiskan
GO, ABD).

Annexin V/PI ikili Boyamasi

Hiicrelerdeki apoptotik hiicre ylizdesini belirlemek icin An-
nexin V ve Pl boyasi iceren kit, Uretici firmanin (BD Bioscien-
ces, New Jersey, ABD) tavsiyeleri dogrultusunda uygulandi
ve her 6rnek Ug tekrar olarak ¢alisildi. BD Facs Via (BD Bios-
ciences, New Jersey, ABD) flow sitometri cihazinda okutula-
rak analiz edildi.

Hiicre Déngiisii Analizi

Hicre donglsu evrelerini belirlemek igin BD Cycletest™ Plus
DNA Reagent kiti (BD Biosciences, New Jersey, ABD) Uretici
firmanin tavsiyeleri dogrultusunda uygulandi ve her 6rnek
li¢ tekrar olarak ¢alisildi. BD Facs Via (BD Biosciences, New
Jersey, ABD) flow sitometri cihazinda okutularak analiz
edildi.

istatistiksel Analiz

Calismalar tamamlandiktan sonra; 6ncelikle veriler deger-
lendirildi. Daha sonra verilerin normal dagilimh olup olma-
diklarina bakilip, duruma gore tek yonli varyans analizi ya-
pildi. Gruplarin karsilastirmalarinda; verilerin normal dagi-
lima sahip olup olmadigini tespit etmek icin Shapiro-Wilk ta-
nitici testi kullanildi. Shapiro-Wilk testi sonucunda gruplarda
normal dagilim giktiginda anlamli fark testi igin Student t-
test, normal dagilim ¢ikmadiginda ise anlamli fark testi igin
Mann-Whitney U testi kullanildi. istatistiksel analizler igin
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SPSS 25(SPSS, Inc, Chicago, IL) ve GraphPad prism 9 (Graph-
Pad Software, Inc, San Diego, ABD) kullanildi.

Bulgular

Pican Cevizi-Dig Kabugunun Hekzan Ekstrakti Prostat Kan-
seri Hiicrelerinin Proliferasyonunun Yavaslatti

Pican cevizi yesil-dis kabugu ile hazirlanan ekstraklarin, kan-
ser (PC-3, DU-145, HT-29 ve HCT-116) ve normal (PNT1 -A ve
HUVEC) hiicre hatlarinda 24 saat 0-200 pug/mL dozlarinda 3
(methanol, su ve hekzan) farkh ¢6ziict ile muamele edilerek
ICso degerleri hesaplandi. Kanser hiicrelerinden en diisiik ve
normal hiicrelerden en yiksek ICso degerine sahip ekstrakt

Pikan Cevizi Kabugunun Antikanser Aktivitesi

ve hicre tespit edildi. Hekzan ¢ozlicist ile hazirlanan
ekstraktin digerlerine oranla daha etkili oldugu bulundu. Bu
etki, PC-3 huicresinde 1Cso 40.32pg/mL; DU-145 hiicresinde
ICs0 45.01 pg/mL ve PNT1-A hiicresinde ise ICso 83.60 pg/mL
olarak hesaplandi (Sekil 1A-B). Ayni ekstraktin kolon kanseri
HT-29 (ICso 42.10 pg/mL) ve HCT-116 (ICso 63.03 pg/mlL)
hiicreleri Gizerinde sitotoksik etkisi normal hiicreye (HUVEC:
ICso 64.82 pg/mL) kiyasla daha disiik oldugu tespit edildi
(Sekil 1C-D). Pican cevizi yesil-dis kabugunun hekzan
ekstrakti prostat kanseri (PC-3) Uzerinde segici etki
gostererek hiicre proliferasyonunu yavaslattigi bulundu.

1A IB
150 7 150 9
& *
£ 100 4 Z 100 4
£ N = |
i al g s 3L I - 5
- \1 E
E 2 ?
= g r T T T I — = 0 T T T T T L
0 158 1 25 & 160 2 013 5 10 25 S0 100 200
504 .50 Kanser ve Normal Hiicreler IC sy {ugrmlL)
= I3
ke e = DU-M5 IC,~45.01 — .32
=a= PNTI1-A 1C,, 8360 = PNTI-A I{;]=H.1.MI DL-145 45.01
PNTI-A H3.60
HT-19 42.10
IC i
150 150 HCT-116 63.03
HUVEC 6482
5 oo g -
£ =
i Z
- -
£ £,
- ] T T T T T T T T o r T T T T _I L b
8 L5 5 10 35 50 100 200 0 5 5 0 2 50100 0
& -50

== HT-29 1C,=42.10

=#= HCT-116 1o, =63413

-5 HUVEC I =64.82

= HUVEC IC, =645

Sekil 1. Pican cevizi (Carya illinoinensis) yesil-dis kabugu hekzan ekstraktinin kanser (PC-3, DU-145, HT-29, HCT-116) ve normal (PNT1-A,
HUVEC) hicreler tizerindeki sitotoksik etkilerinin degerlendirilmesi. Tim veriler, lic bagimsiz deneyden elde edilen ortalama + SD olarak
ifade edilir. ICsp degeri GraphPad Prism 9 programi kullanilarak hesaplandi.

Pican Cevizi Yesil-Dis Kabugunun Hekzan Ekstrakti PC-3
Hiicrelerinde Apoptozisi Tetikledi

Pican cevizi yesil-dis kabugunun hekzan ekstraktinin 1Cso de-
gerlerine gore 20 ve 40 ug/mL olacak sekilde PC-3 ve PNT1-
A hiicreleri 24 saat inkiibe edildi ve sonrasinda apoptotik
hiicre 6lum oranini tespit etmek igin Annexin V/PI ikili bo-
yama yontemi yapildi. Sekil 2’de gorildigi gibi PC-3 hiicre-
sinde apoptotik hiicre ytizdesi 20 ug/mL dozunda %58.9; 40
ug/mL dozunda ise %94.0 oldugu ve doz artisina bagli olarak
hiicre 6limUunin arttigl ve bu artisin istatistiksel olarak an-
lamh oldugu tespit edildi (*p<0.05). Bunun yanisira artan
dozlar (20 ve 40 pg/ml)’da PNT1-A hicresinde apoptotik
hiicre ylzdesi sirasiyla %7.6 ve %8.9 bulundu. Pican cevizi
yesil-dis kabugu hekzan ekstrakti prostat kanseri hiicrele-
rinde segici etki gosterdigi ve hiicrelerin apoptozise gitme-
sine tesvik ettigi tespit edildi.

Pican Cevizi-Dis Kabugunun Hekzan Ekstrakti PC-3 Hiicrele-
rinin Boliinmesini Yavaglatti

Pican cevizi yesil-dis kabugunun hekzan ekstraktinin ICso de-
gerlerine gore 20 ve 40 ug/mL olacak sekilde PC-3 ve PNT1-
A hiicreleri 24 saat inkilibe edildikten sonra hiicre bélinmesi
evrelerindeki hiicre oranini tespit etmek icin Pl boyamasi ya-
pildi. Sekil 3’de gorildugu gibi PC-3 hiicresinde 20 ug/mL do-
zunda Sub-G1'de %18.3, GO/G1 fazinda %63.1, S fazinda %
11.8 ve G2/M fazinda % 7.3; 40 pg/mL dozunda ise Sub-
Gl'de % 16.8, GO/G1 fazinda %59.2, S fazinda % 18.1 ve
G2/M fazinda % 6.7 oldugu tespit edildi. Bunun yanisira
PNT1-A hicresinde ise 20 pg/mL dozunda Sub-G1'de %2.1,
G0/G1 fazinda %61.9, S fazinda % 7 ve G2/M fazinda % 27.6;
40 pg/mL dozunda ise Sub-Gl'de % 1.3, GO/G1 fazinda
%59.2, S fazinda % 11.8 ve G2/M fazinda % 26.7 olarak be-
lirlendi. Pican cevizi yesil-dis kabugu hekzan ekstrakti prostat
kanseri hiicrelerinde segici etki gosterdigi ve hiicre boéliinme-
sini yavaslattigi tespit edildi.
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Sekil 2. Pican cevizi (Carya illinoinensis) yesil-dis kabugu hekzan ekstraktinin PC-3 ve PNT1-A hiicreleri tizerindeki apoptotik etkilerinin
degerlendirilmesi. Veriler ortalama * SD (n=3) olarak gosterildi. *p <0.05 anlamli olarak kabul edildi.
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Sekil 3. Pican cevizi (Carya illinoinensis) yesil-dis kabugu hekzan ekstraktinin PC-3 ve PNT1-A hiicreleri lizerindeki hiicre déngisi tizerin-
deki etkilerinin degerlendirilmesi. Veriler ortalama + SD (n=3) olarak gosterildi.

Tartisma

Son yillarda kanser hastalarinin oranindaki hizli artis arastir-
macilari yeni tedavi yontemi bulmaya yonlendirmistir. Bu
yontemlerde, mevcut kullanilan ilaglardaki zararli kimyasal
etkiyi duslrebilmek adina dogal yollarla elde edilebilen
Grlnlere ilgi artmistir. Yapilan ¢alismalarda 6zellikle immin
sistemini gliclendirecek yonde anti-mikrobiyal ve antioksi
dan igerigi yuksek olan bitkiler dikkat gekmistir. Ancak bu bit

kilerin etkin dozlarinin belirlenebilmesi ve dogru sekilde te-
davi amach kullanilabilmesi icin detayl bir incelemeye ihti-
yag duyulmaktadir. Bu yeni perspektif fitoterapi adiyla karsi-
miza ¢ikmaktadir. Bitkilerin, insan saghginda ve saghk sorun-
larinin ¢oziimiinde Ustlendigi 6nemli rol ve buna iliskin uygu-
lamalar, ¢ok eski caglardan beri bilinmektedir. Onceleri, géz-
lem ve deneme-yanilma yontemleriyle edinilmis cesitli alis-
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kanliklar seklinde gelisen geleneksel 6zellikteki bazi uygula-
malar, zaman icinde bilim alanina da uyarlanmistir. S6gut
agaci kabugunun veya yapraklarinin, tedavide ilag olarak kul-
lanildigi, Eski Misir, Simer, Hitit yazitlarinda kaydedilmistir.
Yillar sonra bu veri, bilimsel olarak kanitlanmistir; bu bilgi-
den hareketle, cagimizda diinyanin en ¢ok kullanilan ilac
olan “Aspirin” elde edilmistir (22). Glinimizde, ilagla teda-
vinin ve ilaglarin kokenini olusturan bitkilerin dogrudan ya
da dolayli bicimlerde kullanimi, bilimsel bir ugras olarak ‘Far-
makognozi’ bilimi kapsaminda ele alinmaktadir. Bitkilerle de
ilgili kimyasal maddelerin, viicuttaki tedavi edici 6zellikleri
ise ‘Farmakoloji’ biliminin kapsamina girer (8). Son yillarda
ise farmakolojik alandaki biiyik gelismelerle birlikte bu bit-
kisel Grlnler tip diinyasinin énemli bir kismini olusturmaya
baslamistir. Yapilan arastirmalar sonucu anti-kanser etkisi
oldugu tespit edilen bitkiler, kanser tedavisinde kullaniimak
Uzere ilag Uretiminde yer almistir (10). Bitkisel Grinlerin ve
onlarin tirevlerinin viicudun immin sistemiyle uyumlu ol-
masl! ve etkin deger bulundugunda saglikli hiicrelere zarar
vermeden, viicudun direncini arttirmasina yardimci olmasi,
onlarin tedavilerde tercih edilmelerinin baslica sebeplerin-
dendir (23). Bitki populasyon lyelerinin besin icerikleri birbi-
rinden farkhdir. Bu nedenle galisilacak bitkinin besin icerigi
hakkinda bilgi sahibi olmak ¢alismanin yoniinin belirlenme-
sinde ve sonucunun 6ngorilmesinde etkili olabilir. Sarimsak
bitkisi, anti-mikrobiyal 6zellige sahipken, bircok farkli kiilti-
rel kokenleri olan gesitli bitkiler farkh uygulamalardan gegi-
rilerek, hekimler tarafindan bircok hastaligin tedavisinde
kullanilmaktadir (24, 25). Pican cevizi kabuguyla daha 6nce
Prado ve ark. tarafindan yapilan ¢alismada, pikan cevizinin
kabugundan elde edilen sulu ekstraktin (Carya illinoinensis),
Balb-c farelerinde meme kanseri hiicre hatti olan MCF-7 ve
Ehrlich asit timori Gzerindeki aktivitesi arastirilmistir. Bu
calismada, DNA parcgalanmasi, hiicre dénglisi durmasi ve
apoptozisin tetiklenmesi ile anti-timor aktivite gosterdigi
bulunmustur (26). Yapmis oldugumuz bu ¢alismada ise pros-
tat ve kolon kanseri ve normal hiicre hatlarinda pican cevizi
yesil-dis kabugu hekzan ekstraktinin 6zellikle prostat kanser
hicrelerinde segici sitotoksik etki gosterdigini bulduk. Bu
anti-timor etkisini aydinlatmak adina dahil olan mekanizma
apoptotik hiicre 6liminde (Bcl-XL, Bax ve p53) ve hiicre
dongisl diizenlemesinde (siklin A, siklin B ve CDK2) yer alan
kilit proteinlerin aktivasyonu ile ilgili olabilecegi bulgusuna
ulasiimistir (27). Bu literatir bilgisi ile uyumlu olacak sekilde
yapmis oldugumuz ¢alismada en disik sitotoksik etkiye sa-
hip PC-3 hucreleri kullanilarak pican cevizi yesil-dis kabugu
hekzan ekstraktinin apoptotik ve hiicre donglisi Uzerine
olan etkisini arastirdik. Elde ettigimiz sonuglara goére hekzan
ekstraktinin artan dozlarinda apoptotik hiicre ylizdesinin
arttigi ve hiicre béliinmesini yavaslattigini tespit ettik. Prado
ve ark. kabugun anti-timoér, anti-mikrobiyal etki gésterme-
sinin altinda yatan sebebi olarak sahip oldugu fenolik bilesik
miktari ile orantili oldugunu bildirmistir (28-30). Tim bu so-
nuglar birlikte ele alindiginda, hekzan ¢ozeltisiyle ekstrakte
edilen pican cevizi yesil dig-kabugunun prostat kanseri hiic-
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releri Uzerinde anti-kanser aktivite gosterdigi, hicre bélin-
mesini yavaslatarak hiicrelerde apoptozisi tetikledigi tespit
edilmistir. Pican cevizi yesil kabugunun yiksek antioksidan
ve icerdigi fenolik bilesenlerden dolayi, spesifik kanser tir-
leri Gzerinde uygulanacak tedaviler icin farmakolojik alanda
destek saglayabilecegi sonucuna varilmistir.

Sonug¢

Pican cevizi yesil-dis kabugunun zengin fenolik madde igerigi
ve antioksidan bollugu sebebiyle kanser tedavisinde kullanil-
maya aday bir bitki olabilecegi dnerilmektedir.

Etik onam: Insan ve hayvan deneklerle herhangi bir calisma icer-
memektedir. Calisma hiicre kiiltiirii ortaminda yapilmstir.
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Sigara Kullaniminin Total intravendz Anestezi Uygulamasinda

suve

Rokuronyum Bromidin Farmakodinamigine

Etkisi

Seval KARAKAYA ATINCER! ““', Menekse OZCELIK? Meltem GUNER CAN?

1 Acibadem Universitesi, Anesteziyoloji ve Reanimasyon Anabilim Dali, istanbul, Tiirkiye.

2 Ankara Universitesi Tip Fakiiltesi, Anesteziyoloji ve Reanimasyon Anabilim Dali, Ankara, Tiirkiye.

Oz.

Amag: Bu calismanin amaci; sigara icen hastalarda, anestezi derinligi ve ndromuskuler monitérizasyon yapilarak,
nondepolarizan bir néromuskdler bloker olan rokuronyum bromidin etki stiresindeki degisimin arastiriimasidir.
Materyal ve metod: Calismaya, her grupta 29 olmak tzere toplam 58 hasta dahil edildi. Hastalar, hig sigara kullanma-
yan hastalar (n=29) ve bir glinde en az 10 adet sigarayi en az 2 yil sireyle devaml kullanan hastalar (n=29) olmak
tizere iki gruba ayrildi. Tum hastalarda hedef kontrollli inflizyon yontemi ile total intravenoz anestezi yontemi uygu-
land1. Hastalarin intraoperatif hemodinamik parametreleri ve bispektral indeks (BiS) degerleri takip edildi. Doz ih-
tiyaci, “blok baglama suresi (lag time)”, “blok oturma siresi (onset time)”, “derin néromuskuler blok stiresi”, “T1 %10
suresi”, “klinik etki stresi”, “derlenme indeksi”, “komplet derlenme araligl” degerleri her hasta igin kaydedildi.
Bulgular: Calismamizda blok baslama suresi, degerlerinde sigara igmeyenler ve sigara igenler arasinda anlamli fark
gozlenmedi (60+17 saniye ve 60+11saniye, p>0.05). Blok oturma suresi degerleri sigara icmeyen ve igenlerde 105+34
saniye ve 120446 saniye iken, derin ndromuskdler blok zamani yine sigara igmeyen ve i¢enlerde 28+13.7 dakika ve
33.7+9.3 dakika idi. T1 10% suresi ve klinik etki suresi degerleri de sigara igmeyen ve sigara igenlerde
15.5+7.6/17.2+5.8 dakika ve 16.5+11.1/18.25+7.3 dakika idi (p>0.05). Benzer sekilde derlenme indeksi de sigara
icmeyenler (12.747.3) ve igenler (12.416.6) arasinda anlamli fark géstermedi.

Sonug: Calismamizda “blok baslama stresi”, “blok oturma suresi”, "derin néromuskuler blok stresi", "klinik etki su-
resi", "T1 %10 suresi", "derlenme indeksi", "komplet derlenme araligi" degerleri karsilastirildiginda gruplar arasinda
istatistiksel olarak anlamli bir fark saptanmadi.

Anahtar kelimeler: Sigara kullanimi, Nikotin, Rokuronyum bromid, Néromuskler fonksiyon monitorizasyonu.
Abstract

Background: The aim of this study is to compare the time-course of effect of rocuronium, a non-depolarizing neuro-
muscular blocker in anesthesia practice between smokers and non-smokers by neuromuscular and BIS monitoriza-
tion.

Materials and Methods: 58 patients with 29 patients in each group were included the study. All patients were divided
smokers (n=29) who smokes >10 cigarettes per day during the last two years and nonsmokers (n=29). Total intrave-
nous anesthesia with target controlled infusion was used in all patients. All hemodynamic parameters and BIS values

”n

were noted intraoperatively. The dose requirements and “lag-time”, “onset-time”, “deep neuromuscular blockade
time”, “T1 %10 time”, “time of clinical action”, “recovery index” were recorded for all patients.

Results: The lag time values were 60+17 seconds and 60+11 seconds for non-smokers and smokers respectively
(p>0.05). While the onset time values were 105+34 seconds and 120+46 seconds, deep neuromuscular block time
values were 28+13.7 minutes and 33.7+£9.3minutes for nonsmoker and smokers. The duration to 10% and time of
clinical action values were 15.5%7.6 minutes, 17.245.8 minutes, and 16.5+11.1 minutes, 18.25+7.3 minutes for non
smokers and smokers respectively (p>0.05). Similarly recovery index values showed no difference between nonsmok-
ers (12.717.3 minutes) and smokers (12.416.6 minutes).

Conclusion: The results of the present study suggest that chronic nicotine exposure does not change the dose re-

quirements and “lag-time”, “onset-time”, “deep neuromuscular blockade time”, “T1 %10 time”, “time of clinical ac-
tion”, and “recovery index”.

Keywords: Smoking, nicotine, rocuronium bromide, neuromuscular monitoring.

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2022;19(1):137-142.
DOI: 10.35440/hutfd.1068545

Oya OZATAMER?

Sorumlu Yazar / Corresponding Author

Dr. Seval KARAKAYA ATINCER

Acibadem Universitesi,

Anesteziyoloji ve Reanimasyon Anabilim
Dal,

istanbul, Turkiye

e-mail: drsevalkrky@gmail.com

Gelis tarihi / Received:
09.02.2022

Kabul tarihi / Accepted:
07.04.2022

DOI: 10.35440/hutfd.1068545

137


https://orcid.org/0000-0001-5303-1351
https://orcid.org/0000-0001-5893-8577
https://orcid.org/0000-0002-7417-1967
https://orcid.org/0000-0002-3081-0907

Karakaya Atinger ve ark.

Giris

Noromuskiler bloker ajanlar endotrakeal entiibasyonu
kolaylastirmak ve operasyon sirasinda kas gevsemesi sag-
lamak amaci ile kullanilan ilaglardir (1). Yeterli diizeyde
analjezi ve anestezi saglanmadan yliksek doz kas gevsetici
kullanimi uyaniklik dizeyinde (farkinda olma) artisa ne-
den olabilir. intraoperatif ddsnemde kas gevseticilerin kul-
lanimi sirasinda néromuskiiler fonksiyon monitorizas-
yonu uygulanabilir ve bunun yanisira uyanikligin 6nlen-
mesi icin anestezi derinligi stirekli degerlendirilebilir.
Sigara kullanimi diinyada 6nemli bir halk saghg problemi-
dir. Sigara kullaniminin saglik izerinde zararh etkileri (ize-
rine yapilan tim uyarilara ragmen enddstriyel llkelerde
toplumun Ggte biri hala sigara kullanmaktadir. Sigara ice-
risindeki nikotin, nikotinik-kolinerjik reseptorler Gzerinde
agonistik etkiye sahip bir alkaloiddir. Kronik sigara kulla-
nimi ile olusan yiksek kan nikotin dizeyinin nikotinik re-
septor sayisinda azalmaya neden oldugu bilinmektedir
(2). Sigara kullaniminin ayrica karacigerde ilag metaboliz-
masinda gorev yapan enzimleri indiikleyerek birgok ilacin
biyotransformasyonunu arttirdigi da bilinmektedir (2,3).
Nondepolarizan kas gevseticilerin etkin doz ve etki sure-
lerini degistiren bircok faktorin (cinsiyet, viicut isisi, inha-
lasyon ajani kullanimi) varligindan bahsedilmekle birlikte
(3-5), sigaranin da nondepolarizan kas gevseticilerin far-
makokinetik-farmakodinamigi Gzerine etkilerini arastiran
calismalar bulunmaktadir (6). Orta etki sureli bir kas gev-
setici olan vekuronyumun saatlik tiketiminin, sigara ig-
meyenlerle karsilastirildiginda sigara icenlerde arttigi gos-
terilmistir (7). Yizde doksan bes efektif dozunun (ED95)
da vekuronyum igin sigara icenlerde icmeyenlerden daha
yuksek oldugu gosterilmistir. Bu durum, sigaranin veku-
ronyum tiiketimindeki artisi ya reseptor diizeyindeki etki-
leriile ya da vekuronyum metabolizmasinda yarattigi artis
ile sagladigini distindirmektedir.

Monokuarterner aminosteroid yapisinda olan rokuron-
yum, orta etki stireli, hizli etki baslangicli bir non-depola-
rizan néromuskiler bloker ilagtir. Diger tim anestezik
ajanlarda oldugu gibi rokuronyum bromidin de klinik uy-
gulamalarinin sigara kullanan hastalarda farkl olabilecegi
diistiniilmekle birlikte bu konudaki bilgiler sinirli sayidaki
arastirmalara dayanmaktadir. Vekuronyumun yapisal ola-
rak rokuronyuma benzemesi ve vekuronyum ile yapilan
calismalarin daha fazla olmasi; vekuronyum ile yapilan s6z
konusu bu galismalarin rokuronyum hakkinda da bilgi ve-
rebilecegini distindirr (7,8).

Bu c¢alismada; kisa-orta sureli kulak burun bogaz operas-
yonlarinda, néromuskiiler blok ve anestezi derinligi moni-
torize edilmis hastalarda sigara kullaniminin; rokuronyum
bromidin klinik etki sliresi Gzerine etkisinin arastiriimasi
amaglanmistir.

Materyal ve Metod

Bu calismaya Ankara Universitesi Tip Fakiiltesi Etik Kuru-
lundan onay (Karar no:150-4673) alindiktan sonra Kulak
Burun Bogaz ameliyathanelerinde, 6 ay siire icerisinde,

Sigara ve rokuronyum bromid

elektif sartlarda alinan, 4 saatten kisa sireli septum devi-
asyonu, fonksiyonel endoskopik sinls cerrahisi (FESS) ve
septoplasti operasyonlari uygulanacak, ASA’ya (American
Society of Anesthesiologists) gore I-Il grubu, 18-59 yas
arasi 58 hasta dahil edildi.

Calisma disi birakilacak hastalarin planlanmasinda, bilinen
kardiyak ve néromuskiler hastaligi, karaciger ve boébrek
fonksiyonlarinda bozukluk, zor entiibasyon sliphesi, pre-
medikasyon ve anestezi esnasinda kullanilacak ilaglardan
herhangi birine alleriji, kalsiyum kanal blokeri, antikonviil-
zan ve aminoglikozid grubu antibiyotik kullanim 6ykisu
olan ve kilosu ideal vicut agirhginin %20 daha altinda
veya Ustlinde kalan hastalar ¢alisma disi birakildi. Calis-
maya dahil edilmesi planlanan hastalara, bir gin 6nce ya-
pilan preoperatif degerlendirme sirasinda operasyon oda-
sinda uygulanacak monit6rizasyon yontemleri ve anestezi
sekli hakkinda bilgi verilerek onaylari alindi.

Operasyon Oncesi hastanin adi, soyadi, yasi, cinsiyeti,
boyu, kilosu, ideal vicut agirhigi, eslik eden hastaliklari,
ilag kullanimi, daha 6nceden gecirdigi operasyonlari, ASA
sinifi, allerji 6ykisi ve gegirecegi operasyon kaydedildi.
Hastalar sigara icen ve icmeyen olarak iki gruba ayrildilar.
Grup sigara igmeyen (Grup 1): Gun iginde hig sigara kul-
lanmayan hastalar.

Grup sigara icen (Grup 2): Gun icinde en az 10 adet siga-
rayl, en az 2 yil siire ile stirekli kullanan hastalar olarak be-
lirlendi.

Hasta Hazirhgi

Calismaya dahil edilmesi planlanan tiim hastalara operas-
yon odasina alindiktan sonra 20-22 gauge intravenoz ka-
nul ile damar yolu acildi ve sedasyon amaci ile 0,04 mg/kg
dozunda intravendz midazolam uygulandi. Hastalar, rutin
olarak uygulanan EKG, periferik oksijen saturasyonu ve
non-invaziv kan basinci takibi icin monitorize edildi. Bis-
pektral indeks (BiS) monitérizasyonu icin BiS elektrodlari,
tim hastalarin alin bolgeleri alkol ile temizlendikten sonra
onerilen sekilde yapistirildi ve Aspect Medical Systems’a
(USA) ait monitor baglantisi yapildi. Néromuskiiler ileti ve
blok monitérizasyonu igin, akseleromiyografi yontemi ile
Ol¢lim yapan, TOF-Watch ® SX (Organon Ltd., Dublin, Ire-
land) akselerasyon monitori kullanildi. Bu monitorizas-
yondan elde edilen bilgiler detaylandiriimak ve kaydedil-
mek izere TOF-Watch ® SX yazilimi olan bir diz Gsti bilgi-
sayara, TOF-Watch ® SX Interface (Organon Ltd., Dublin,
Ireland) yardimi ile aktarildi. Hastalar TOF-Watch ® SX mo-
nitériiniin prosediriine uygun sekilde monitorize edildi.
Anestezi indiiksiyon ve idamesi

Tim hastalarin anestezi indiiksiyon ve idamesinde propo-
fol ve remifentanil ile total intraven6z anestezi, hedef
kontrolli inflizyon yéntemi (HKi) ile uygulandi. HKI icin
Orchestra (Astra Zeneca) hedef kontrolli inflizyon pom-
pasi kullanildi.

Tim hastalarda anestezi indiiksiyonu, bir dakikalik remi-
fentanil inflzyonunu takiben propofol inflizyonu ile sag-
landi. Hedef kontrolli inflizyon pompasi bilgisayar verile-
rine schineder farmakokinetik inflizyon modeli girildi.
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Propofol hedef plazma konsantrasyonu bolus tarzi uygu-
lamaile 2.5 mikrogram/ml olacak sekilde ayarlandi. Remi-
fentanil inflizyonuna baslama zamani anestezi baslangic
saati olarak kaydedildi. Remifantanil hedef plazma kon-
santrasyonu bir dakika icinde 7.5ng/ml olacak sekilde
ayarlandi. Hastalarin BiS degerleri 80’in altina disti-
ginde %100 oksijen ile maske ventilasyonuna baslandi.
idame sirasindaki remifentanil ve propofol hedef plazma
diizeyleri ise hastalarin intraoperatif BiS, kan basinci ve
kalp hizi degerlerine gore ayarlandi. Her hastada intrao-
peratif takip edilen algoritma Sekil 1 de gosterilmistir.
Noromuskiiler Monitorizasyon

Anestezi indlksiyonu sona erdikten sonra, TOF-Watch ®
SX monitorid CAL 2 modunda (25 mA ile) kalibre edildi ve
stimilasyon igin her 15 saniyede bir tekrarlanan, 2 Hz fre-
kansta, her biri 0,2 msn (200 us) siren doértli uyari dizisi
(train of four,TOF) kullanildi. Her hastada ortalama 3-5
dakika sinyal stabilizasyonu saglamak amaci ile TOF uyari-
sina devam edildi. Bu siirenin sonunda 0,6 mg/kg do-
zunda rokuronyum bromid, 5 saniye iginde iV uygulandi
ve o an kas gevsetici ilacin uygulanma zamani olarak kay-
dedildi.

Rokuronyum bromid enjeksiyonunun baslangicindan tekli
segirme yiiksekligi (T1) yanitinda (ilk 6lgilebilir azalmaya
kadar gecen siire; “blok baslama siiresi” olarak, rokuron-
yum bromid enjeksiyonunun baslangicindan T1 yanitinda
%95 depresyon olusuncaya kadar gecen sire; “blok
oturma siresi” olarak kaydedildi. Submaksimal néromus-
kiler blokaja ulasiimasi halinde, T1 yanitinda %95’ten
daha az depresyon olustu ise benzer veya ayni amplittidli
ard arda elde edilen Ug¢ yanittan ilki bitis noktasi olarak ka-
bul edildi.

Tim hastalar etki baslangic zamani belirlenir belirlenmez
entlbe edildiler. TOF uyarisi sifir olduktan yeni bir TOF
uyarisi baslayana kadar gecen siire “derin néromuskiiler
blok stiresi” olarak, rokuronyum bromid enjeksiyonunun
tamamlanmasindan T1 yanitinin %10 olmasina kadar ge-
¢en siire “T1 %10 siiresi” olarak, rokuronyum bromid en-
jeksiyonunun tamamlanmasindan T1 yanitinin %25 olma-
sina kadar gegen stire “klinik etki siiresi” olarak kayde-
dildi.

Tim hastalara cerrahi islemin bitis stiresi géz 6niine alina-
rak,

¢ Cerrahiislemin devam etmesi halinde, rokuronyum bro-
midin klinik etki stresi dolunca 0,15 mg/kg dozunda ek
doz uygulandt. ilk ek dozun ardindan rokuronyum bromi-
din klinik etki siresi, cerrahi islem halen devam ediyor
iken dolmasi halinde ikinci, ardindan (giinci ek doz uygu-
lamasi yapildi ve bu uygulamalar arasindaki siire kayde-
dildi.

e Cerrahi islemin bitmesine az bir sire kalmasi duru-
munda ise yine rokuronyum bromidin klinik etki siresi
doldugunda, Ug¢ dakika igcinde tamamlanacak sekilde 30
ugr/kg dozunda neostigmin, 10 pgr/kg atropin ile iV uygu-
land.

Sigara ve rokuronyum bromid

Derlenme periyodu boyunca, T1 yanitinin %25 derlenme-
sinden %75 derlenmesine kadar gegen siire; “derlenme
indeksi” olarak, T1 yanitinin %25 derlenmesinden TOF
oraninin %80 olmasina kadar gegen siire; “komplet der-
lenme araligl” olarak kaydedildi.

intraoperatif Takip

Tlm hastalarda anestezi idamesi sirasinda mekanik venti-
lat6r ayari tidal volim 6-8 ml/kg, solunum sayisi:12 olacak
sekilde ayarlandiktan sonra End-tidal CO2 diizeyi 35-45
mmHg arasinda tutulacak sekilde ayarlandi.

Hastalar indiiksiyon 6ncesi, indiiksiyon sirasinda ve indiik-
siyondan sonraki 1., 3., 5., 10., 15., 20., 30., 45., 60., 75.,
90., 105., 120., 150., 180., 210., 240. dakikalarda, anestezi
bitiminde ve derlenme sonunda intraoperatif hemodina-
mik parametreler (sistolik kan basinci, diyastolik kan ba-
sinci, ortalama kan basinci, kalp hizi), periferik oksijen sa-
tiirasyonu, end-tidal CO2 degeri, periferik 1si (axilla) ve BIS
degerleri agisindan takip edildiler.

Her hasta icin anestezi ve cerrahi sureleri hesaplanarak
kaydedildi. intraoperatif toplam anestezi siiresi goz
oniine alinarak ortalama saatlik propofol, remifentanil ve
rokuronyum bromid tiiketimi kaydedildi.

Derlenme Periyodu

Hedef kontrollli infiizyon(HKi) yéntemi ile uygulanan total
intravenéz anetezi (TIVA)'ya, cilt sitiirleri atilmaya bas-
landigi sirada son verildi. Hastalar T1 yanitinin %75 der-
lenmesi ve buna ilave olarak BiS degerlerinin 70’in tizerine
¢ikmasi halinde ekstiibe edildiler. Anestezi bitiminden
ekstiibasyon anina kadar gecen siire; “ekstiibasyon za-
man” olarak kaydedildi. Hastalarin ekstilibe edildikleri an-
dan, BiS degerlerinin 90 ve lizerine ¢iktigl ana kadar gecen
sire; “tiva derlenme siiresi” olarak kaydedildi.

Hastalar, BiS degerleri 90’in (izerine ve TOF oranlari ise
%90’1n Uzerine ¢iktigl zaman operasyon odasindan, anes-
tezi sonrasi derlenme odasina transfer edildiler.
istatistiksel Analiz

istatistiksel analiz amaci ile kisisel kullanima uygun 1BM
uyumlu bir bilgisayar ve Windows igin SPSS 15.0 (Statisti-
cal Programme for Social Sciences, Chicago, IL, ABD) ista-
tistik programi kullanildi. Kategorik verilerin degerlendiril-
mesinde ‘Ki-kare’ Bagimlilik testi, degiskenler arasinda
iliskinin tespit edilmesinde Korelasyon analizi,iki gruplu
karsilastirmalarda ise non-parametrik testlerden Mann-
Whitney U testi kullaniimistir. p<0,05 olmasi istatistiksel
olarak anlamh kabul edildi.

Bulgular

Calismaya alinan iki grup arasinda yas, kilo, boy, ASA fizik-
sel durum, yandas hastaliklar, anestezi ve cerrahi sireleri
acisindan istatistiksel olarak anlaml fark saptanmadi
(p>0,05; Tablo 1).

Tim hastalarda intraoperatif hemodinamik degiskenler-
den kalp hizi, kan basinci, periferik oksijen saturasyonu,
periferik 1s1 ve entidal CO2 diizeyleri stabil seyretti. Grup-
lar arasinda istatiksel olarak anlaml fark saptanmadi
(p>0,05).
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Gruplarnin intraoperatif BiS degisiklikleri karsilastirildi-
ginda iki grup arasinda istatistiksel olarak anlamli bir fark
gdzlenmedi (p>0,05). Gruplarin dl¢iim araliklarinda BIS
degisiklikleri sekil 2’de verilmistir.

Tablo 1. Demografik 6zellikler.

Demografik ozel- | Grup 1 | Grup 2 | P de-
likler (n=29) (n=29) geri
Yas (yil) 42+ 8 38+ 12 p>0.05
Kilo (kg) 69+ 10 66+ 9 p>0.05
Boy (cm) 1738 168+ 6 p>0.05
ideal viicut agirhg | 70+ 9 65+ 7 p>0.05
ASA | (n) 9 11 p>0.05
ASA 1l (n) 1 1 p>0.05
Yandas hastahk

Var (n) 3 5 p>0.05
Yok (n) 26 24 p>0.05
a';‘:(s)tez' strest 1 113¢37 107+ 57 p>0.05
(c;;;";'h' Suresi 954+ 35 93+ 55 p>0.05

Gruplarin intraoperatif toplam rokuronyum, propofol, re-
mifentanil tiketimleri ve saatlik rokuronyum, propofol ve
remifentanil tiketimleri karsilastirildiginda istatistiksel
olarak anlaml bir fark gézlenmedi (p>0,05) (Tablo 2).

Tablo 2. Gruplarin intraoperatif ilag tiiketimleri.

Grup 1 Grup 2 P de-
(n=29) (n=29) geri
Toplam rokuronyum 70431 65+17 p>0.05
tiketimi (mg)
Saatlik rokuronyum 49+12 47+11 p>0.05
tiketimi (mg)
Toplam propofol 6041513 503+207 p>0.05
tuketimi (mg)
Saatlik propofol 428+78 369181 p>0.05
tiketimi (mg)
Toplam remifentanil 166611101 | 1448+633 | p>0.05
tuketimi (ug)
Saatlik remifentanil 11814359 1064+409 | p>0.05
tuketimi (ug)

Degerler ortalama * SD u géstermektedir

Noromuskiler monitorizasyon parametrelerine bakildi-
ginda; blok baslama siiresi, blok oturma stiresi, derin n6-
romuskiler blok siiresi, T1 %10 siiresi, klinik etki siiresi,
derlenme indeksi, komplet derlenme araligi, birinci ek doz
ile ikinci ek doz arasinda gecen siire parametlerinde an-
lamli fark saptanmadi (p>0,05). Gruplar arasi ekstiibasyon
zamanlari ve tiva derlenme sureleri arasinda istatistiksel
olarak anlamh bir fark saptanmadi (p>0,05) (Tablo 3).

Sigara ve rokuronyum bromid

Tablo 3. N6romonitorizasyon parametrelerine ve der-
lenme siiresine ait veriler.

Grup 1| Grup 2 | pdegeri
(n=29) (n=29)
Blok baslama siiresi | 6017 60+11 p>0.05
(sn)
Blok oturma siiresi (sn) | 105134 120%46 p>0.05
Derin noéromuskiler | 28+13,7 33,749,3 p>0.05
blok suresi (dk)
T1 %10 siiresi (dk) 15,5¢7,6 | 17,2458 | p>0.05
Klinik etki stresi (dk) 16,5+11,1 | 18,25+7,3 | p>0.05
Komplet derlenme ara- | 12,7+7,3 12,446,6 p>0.05
g (dk)
1.- 2. ek doz arasinda | 21,449,0 17,5+4,4 p>0.05
gegen siire (dk)
Ekstiibasyon zamani 4,1+0,9 3,6%1,1 p>0.05
Tiva derlenme siiresi 6,7%2,2 7,913,4 p>0.05
Derlenme indeksi (dk) 5,5+2,8 5,6%2,8 p>0.05

Degerler ortalama * SD u géstermektedir

Tartisma

Sigaranin karaciger enzim sistemi lizerinde etkili oldugu
bircok calisma ile ortaya koyulmustur (2,3). Sigara igimi ile
nondepolarizan bir ndromuskiler bloker olan rokuron-
yum bromidin etki siresi arasinda bir iliski olup olmadigi-
nin arastinldigi bu calismada, sigara icen ve icmeyen grup-
lar arasinda rokuronyum etki suresi agisindan istatiksel
olarak anlamli fark saptanmadi.

Anestezi uygulamalarinda birgcok ilacin bir arada kulla-
nimi, klinisyenlerin ilag etkilesimi hakkinda genis bilgi sa-
hibi olmalarini gerektirir. Karacigerde bulunan ve birgok
ilacin metabolizmasinda gérev yapan P450 enzim sistemi
Uzerinde sigaranin indiiksiyon etkisi mevcuttur (3). Bu ne-
denle sigara kullanimina bagl olarak bu sistemle metabo-
lize olan ilaglarin hizl metabolize olmasi ve etkin doza ula-
sabilmek icin kullanilacak ila¢ miktarinin artmasi beklenir.
Metabolize olan ilacin aktif metaboliti olmasi halindeyse
etkisi uzar. Bu nedenle uygulanacak medikasyonlarin kul-
lanim sekli, doz ve kullanim sirelerinin degisebilecegi dik-
kate alinmalidir.

Nikotin, insan viicuduna kronik olarak alindiginda asetil
kolinin nikotinik reseptorlerine uyguladig siirekli uyari
nedeniyle, down regiilasyona neden olmaktadir (2,3,9).
Bu durumdan asetil kolin yolu tizerinden etki eden kimya-
sallar, nérotransmiterler ve yaygin olarak kullanilan bazi
ilaglarin etkilenmesi beklenir. Calismamizda rokuronyum
bromidin sigara icen ve igmeyen hastalarda néromuskiler
blok baslama zamani, derin néromuskdler blok siresi ve
derlenme (izerine etkisinin farkli olmadigi gorildi.

Sigara icenlerde vekuronyumun %95 efektif dozunun
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(ED95) sigara icmeyenlerden daha yiiksek oldugu ve vekii-
ronyum ihtiyacinin sigara igenlerde %25 daha fazla oldugu
gosterilmistir (7). Ayni calismada sigara icenlerin, néro-
miskuler blogun devami icin daha sik ek doza ihtiyaci ol-
mustur. Bu sonuglari, kiigiik dozlarda nikotinin reseptor-
leri stimile ettigi, dolayisiyla reseptorlerde blok icin daha
yliksek doz néromuskuler ajana ihtiya¢ duydugu ve artmis
metabolizmaya bagli olarak da idamede daha sik ek doza
ihtiyac oldugu seklinde yorumlamislardir. Bizim c¢alisma-
mizda néromuskiiler bloker olarak kullanilan rokuronyum
ihtiyacinda ve yapilan ek doz sikhginda sigara icen ve ig-
meyen hastalar arasinda fark saptanmamistir. Calisma-
mizdan farkli olarak bu ¢alismada TiVA ile birlikte nitréz
oksid kullanilmistir. ilag etkilesimleri ve nikotinin resep-
torler Gzerindeki etkileri dikkate alindiginda, sonuglarin
farkli gtkmasina neden olabilecek bir cok faktériin birlikte
bulunabilecegini distinmekteyiz.Ayni zamanda bu calis-
mada hastalar operasyondan 6 saat 6nce sigara icmeyi bi-
rakmiglar ancak bizim ¢alismamizda sigara igcen hastalar
icin sigarayi birakma sireleri standardize edilmemistir.
Operasyon oncesi donemde hig sigara kullanmayan, si-
gara icmeyi ameliyattan 10 saat 6ncesinde birakan ancak
21 mg/glin transdermal nikotin uygulanan, yine sigarayi
ameliyattan 10 saat 6nce birakan ve transdermal nikotin
uygulanmayan ve ameliyattan 6nce premedikasyon yapi-
lana kadar sigara igmesine izin verilen hastalar arasinda
atrakiiryum igin néromuskiiler blok sireleri karsilastiril-
mistir (10). Anestezi idamesi isofluran ile saglanmistir. Si-
gara icen ve transdermal nikotin kullanan hastalarin blok
baslama zamanlarinda 6nemli bir degisiklik olmamistir. Si-
garayl ameliyattan 10 saat 6nce birakan ve transdermal
nikotin uygulanmayan hastalarda ndromuskuler blok si-
resi sigara igmeyen ve sigara icen gruptan daha uzun bu-
lunmustur. Toplam kullanilan néromuskuler ilag miktari;
Sigarayl ameliyattan 10 saat 6nce birakan ve transdermal
nikotin uygulanmayan hastalarda diger ¢ gruptan daha
az bulunmustur. Bu sonuglari, sigara icenlerde asetilkoli-
nin nikotinik reseptorlerinde down regiilasyonun s6z ko-
nusu olabilecegi veya kronik olarak nikotin maruziyetinin
asetilkolin yapimini azaltmis olabilecegi seklinde agikla-
miglardir. Bu nedenle, kronik igiciler, igmeyenlerle ayni
dozda atrakiiryuma ihtiyag duyarlar. Buna ragmen, 10 sa-
atten uzun sire sigarayi birakanlarda, nikotinin etkisi ih-
mal edilebilir diizeydedir. Buradaki sonuglari, rokuron-
yumla karsilastirmak dogru olmayabilir ancak bahsedilen
sigaranin reseptor diizeyindeki etkisi ve ameliyattan 6nce
sigarayl birakma siiresinin néromuskuler blok tzerine et-
kisinin degisebilmesi, kandaki nikotin diizeyinin n6romus-
kuler blokerler icin 6nemli oldugunu distndirir. Bizim
calismamizda hastalarin gunllk ictikleri sigara sayisi ve si-
gara bagimlisi olma sireleri standart tutulmus olsa da
kandaki nikotin diizeyi ve ameliyattan 6nce sigarayi bi-
rakma sureleri standardize edilememistir ve nikotinin
akut etkileri degerlendirilememistir.

Sigara icen ve igmeyen hastalarda rokuronyumun farma-
kodinamik etkileri farkli calismalarda degerlendirilmistir.

Sigara ve rokuronyum bromid

Anestezi idamesi propofol inflizyonu, fentanil ve nitroz
oksid ile saglanmis sigara icen ve igmeyen hastalarda ro-
kuronyum bromiiriin saatlik doz ihtiyaci, infuzyon miktari,
blok baslama zamani, maksimum bloga ulagma zamani ve
%10 derlenme slresi karsilastirilmis ve iki grup arasinda
anlamh bir fark bulunmamustir (11). Sigara icen ve icme-
yen hastalarda rokuronyum bromiiriin etkisinin degerlen-
dirildigi, anestezi idamesinde inhalasyon ajani olarak se-
vofluran kullanilan bir galismada ise sigara icen grupta ro-
kuronyum bromiiriin blok baslama zamani, T1'in %25 ol-
masi ve T1'in %25’ten %75’e yilikselme siiresi sigara igme-
yen gruptan daha kisa bulunmustur (12). Uzun sireli si-
gara icen ve icmeyen hastalarda, TiVA ile genel anestezi
altinda rokironyum bromiiriin etki baslangic zamaninin,
derlenme indeksinin ve T1'in %25'ten %75'e degisen iyi-
lesme siiresinin degerlendirildigi bir calismada ise bu de-
giskenler bakimindan fark gézlemlenmemistir (13). Anes-
tezi idamesinde TiVA kullanilan hastalardaki sonuglarin
¢alismamizdaki sonuglar ile benzer oldugu gézlemlenmis-
tir. Bununla birlikte inhalasyon ajani kullanilan sigaraicen
ve icmeyen hastalarda rokuronyum brom{riin farmakodi-
namigi farklilik gostermistir. Bu ¢alismada ameliyat siire-
since TOF ile 5 dakika araliklarla dlcimler alinmistir (12).
Bu monitodrizasyon sekli de kullanilan kas gevsetici mikta-
rini etkileyebilir. Ayrica anestezik ajan olarak sevofluran
kullanilmasi bahsedilen istatiksel farkhlklari olusturmus
olabilir.

Pasif sigara i¢ciminin de rokironyumun farmakodinami-
sine etkisini degerlendirmek igin cevresel sigara kullani-
mindan etkilenen ¢ocuklarda rokuronyum ihtiyacinin de-
gisimi arastirilmistir. 4-10 yas araliginda glinde en az 10
adet sigara icilen ortama maruz kalan ¢ocuklarda T1’in
%95 deprese olmasi anlamh olarak daha kisa, yine bu
grupta T1’in %25 derlenmesi daha uzun bulunmustur. Bu
etkinin nikotinin uzun sireli etkisiyle asetilkolin reseptor-
lerinin sayisini azaltmasi ve boylece néromuskuler bloker-
lere hassasiyetin artisina bagli olabilecegi distnilmustir
(14). Cevresel sigaraya maruz olan ¢ocuklarda rokuron-
yum blok baslama zamaninin daha kisa siirede olacagini
ve derlenme siresinin uzayacagini belirtmislerdir. Bu ¢a-
lisma ile bizim ¢alismamiz arasindaki en biyik fark hasta
gruplarinin arasindaki yas dagihmidir. Néromuskuler blo-
kerlerin ¢ocuklarda etkin dozlari farkhhk géstermektedir.
Ayrica burada kullanilan anestezik ajan olan sevofluranin
kas gevseticilerin tzerinde klinik etki siiresini, idame do-
zun siresini ve derlenme siresini etkileyebilecegi bilin-
mektedir (15).

Sonug olarak; calismamizda sigara icen ve icmeyen hasta-
lar arasinda roklironyum bromiiriin farmakodinamik etki-
lerinin benzer oldugu gortlmustiir. Hastalar arasinda int-
raoperatif toplam ve saatlik rokuronyum, propofol, remi-
fentanil tiiketimleri karsilastirildiginda istatistiksel olarak
anlamh bir fark goézlenmemistir. Calismaya alinan tim
hastalarda ortalama anestezi strelerinin benzer olmasi,
calismada hedef kontrollii inflizyon HKI yéntemi ile anes-
tezi uygulanmasi ve bunun igin standart bir algoritmanin
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takip edilmesi, ilag tiketimi agisindan hastalar arasinda
fark olmamasini aciklayabilir. Sigara icmeyen hastalarin
pasif icici olup olmadiginin belirlenmemis olmasi, hastala-
rin operasyon oncesi sigara icmedikleri siirenin standar-
tize edilmemeleri, her iki grupta da nikotinin ve rokuron-
yumun plazma konsantrasyonunun olg¢ilmemis ve buna
bagh olarak rokuronyum farmakokinetiginin arastirilma-
mis olmasi ve hasta sayimizin belirli bir siire igerisinde (6
ay) olmasi nedeniyle az olmasi ise ¢alismamizin kisitlayici
ozelliklerindendir. Bu nedenle ¢calismamizin daha ileri di-
zeyde arastirmalarla desteklenmesi gerekmektedir.

Etik onam: Calisma icin Ankara Universitesi Tip Fakiiltesi Etik Ku-
rulundan onay alindi (Tarih: 20/04/2009 Karar no:150-4673).
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Abstract

Background: he aim of the current study is to investigate the effects of activity-based exercise
intervention for hallux valgus deformity.

Materials and Methods: Forty women with hallux valgus deformity were included in the study
and the participants were divided into two groups as intervention and control (intervention
group 37.8 + 7.20 years, control group 37.31+2.61 years). Before and after the 8-week interven-
tion programme hallux valgus angle, activity-specific balance scale, dynamic gait index and foot
function index were measured.

Results: According to the results of the study in the intervention group, the hallux valgus angle
decreased significantly in both the right and left feet after the treatment, and a significant imp-
rovement was obtained in the activity specific balance confidence scale, foot function index,
pain, disability, activity limitation, and total score of foot function index (p<0.001). When the
intervention and control groups were compared after the intervention, a significant difference
was found in favor of the intervention group in the foot function index and pain, disability and
total score parameters of the dynamic gait index (p<0.001).

Conclusions: The results of our research reveal that the exercise applied for hallux valgus is ef-
fective in terms of balance, walking and function. It has been demonstrated that activity-based
exercise is a good option in the treatment of hallux valgus, which is a very common deformity
that should be taken seriously.

Key Words: Hallux Valgus; Exercise, Activity

0z.

Amag: Bu ¢alismanin amaci, halluks valgus deformitesi igin aktiviteye dayal egzersiz miidahale-
sinin etkilerini arastirmaktir.

Materyal ve Metod: Calismaya halluks valgus deformitesi olan 40 kadin dahil edildi ve katimcilar
mudahale ve kontrol olarak iki gruba ayrildi (midahale grubu 37.8 + 7.20 yil, kontrol grubu
37.3+2.61 yil). Midahale grubunda 8 haftalik egzersiz programi 6ncesi ve sonrasinda halluks val-
gus aglsl, aktiviteye 6zel denge skalasi, dinamik yliriime indeksi ve ayak fonksiyon indeksi 6lgtildi.
Bulgular: Miidahale grubunda egzersiz sonrasinda hem sag, hem de sol ayakta halluks valgus
acisinda azalma ve aktiviteye 6zgi denge glivenlik 6lgegi, dinamik ylrtiime indeksi, ayak fonksi-
yon indeksinin, agr, yetersizlik, aktivite kisitliligi ve toplam skor parametrelerinde anlaml ge-
lisme bulundu (p<0.001).

Miidahale ve kontrol gruplari karsilastirildiginda, ayak fonksiyon indeksinin agri ile yetersizlik ve
toplam skor parametrelerinde miidahale grubu lehine anlamli fark bulundu (p<0,001).

Sonug: Arastirmamizin sonuglari, halluks valgusa yonelik olarak uygulanan egzersizin denge, yu-
riime ve fonksiyon agisindan etkili oldugunu ortaya koymaktadir. Toplumda 6zellikle kadinlarda
sik karsilasilan ve ciddiye alinmasi gereken bir deformite olan halluks valgus tedavisinde aktivi-
teye dayali egzersizin iyi bir secenek oldugu ortaya konmustur.

Anahtar kelimeler: Halluks valgus, Egzersiz, Aktivite
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Introduction

Hallux valgus (HV) is one of the most common structural
foot deformities in adults and it is characterized by abnor-
mal rotation and lateral deviation of the hallux at the first
metatarsophalangeal joint. This angle is also called as the
angle between the bisection line of the first metatarsal
bone and the proximal phalanx (1). This angle is defined
as normal if itis 15 ° and below, mild up to 20 °, moderate
between 20 ° and 40 °, and severe when it is 40 ° and
above. In this case, it can be mentioned that there is HV
deformity at values above 15 degrees. This deformity has
symptoms such as pain, inflammation, and reduced mo-
bility of the thumb (2,3).

HV formation and progression is a multifactorial event. In-
ternal factors that cause deformity can be listed as the
presence of pes planus, abductor and adductor muscle
imbalance, obesity, joint laxity, genetic factors, race, ad-
vanced age, gender and external factors such as long-
term use of high-heeled shoes with narrow toe boxes
(2,4,5).

HV is more common especially among women and in ol-
der ages. Although the exact etiology of hallux valgus is
not understood, its prevalence is highest in females with
symptoms of deformity exacerbated by fashion-shoe
wear (6,7).

By changing the foot posture and biomechanics, hallux
valgus negatively affects the sensory inputs taken from
the foot, thus causing gait and balance disorders (8). Ot-
her structural deformities in the foot may also be associ-
ated with hallux valgus like pes planus. These problems
affecting the foot biomechanics can cause more serious
loss of functions with advanced ages and negatively affect
daily life activities. It is also known that structural foot
problems increase the risk of falling in advanced ages
(4,9).

Common rehabilitation practices for hallux valgus can be
listed as exercise, shoe advice and orthotic modifications.
Implementation of exercises through activity is an appro-
ach that has not been tried before for this disease group
according to our best knowledge (10-12).

It is aimed to activate the foot muscles which have diffe-
rent functional importance with the exercise interven-
tion. The tendons and muscles that move the big toe are
arranged around the metatarsophalangeal joint in four
groups: the long and short extensors, the short flexors,
and the two tendons of the abductor and adductor hallu-
ces (13,14).

The aim of this study is to examine the effects of activity-
based activity intervention for hallux valgus deformity on
deformity angle, pain and balance parameters.

Materials and Methods

Participants

Considering the average values of the hallux valgus angle
of the treatment and control groups in the reference ar

Exercise intervention for Hallux Valgus Deformity

ticle according to the results of the power analysis made
with the Gpower program to determine the number of
participants to be included in the study, 40 people were
eligible to participate in the study with a total p < 0.05
significance level and 95% power (11).

This research consists of an intervention program for HV
deformity designed with an activity-oriented exercise
perspective. At the beginning of the study, a total of 50
individuals with hallux valgus deformity were contacted.
42 of these individuals volunteered to participate in the
study. After the research started, 2 people dropped out
of the study. As a result, 40 women with hallux valgus de-
formity were included in the study (intervention group
37.8 £ 7.20 years, control group 37.3+2.61 years).
Patients who have painful flexible hallux valgus deformity
with the degrees 15 and above included to the study.
Patients who met the following criteria were excluded:
previous hallux valgus or foot surgery, patients with rigid
deformity and who participated previous rehabilitation
intervention for hallux valgus before.

Ethical Statement

Ethics committee approval was received from Biruni Uni-
versity Ethics Committee, dated 25/09/2018, number
2018/20-03.

Assessment Procedure

Various measurements were applied to the patients be-
fore and after the intervention in the occupational the-
rapy unit (Foot function index (FFI), dynamic gait index
(DGI), activites specific balance confidence scale (ABC
scale).

Goniometric HV angle measurement

This angle was measured in standing position while
transferring weight on bare feet. The center of rotation of
the goniometer was placed on the metatarsophalangeal
joint space. One arm of the goniometer was placed paral-
lel to the first metatarsal and the other parallel to the the
proximal phalanx of the hallux. The average was calcula-
ted by taking three measurements (3).

Foot Function Index

Foot function index (FFI) measures the foot pain and the
difficulties in foot-related activities experienced by the
patient in the last week. The FFl is a self-administered
questionnaire consisting of 3 subscales: pain (9 items), di-
sability (9 items), and activity limitation (5 items), contai-
ning 23 items for assessing patients with foot diseases.
The pain subscale (PS) evaluates the level of foot pain in
various situations. The disability subscale (DS) investiga-
tes difficulty in performing various activities due to foot
problems. The activity limitation subscale (ALS) shows ac-
tivity limitations due to foot problems. The patient has to
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score each question on a scale from 0 (no pain or diffi-
culty) to 10 (worst pain imaginable or so difficult it requi-
res help), that best describes their foot over the past
week (15).

Dynamic Gait Index

Dynamic gait index (DGI) is a scale that evaluates the ef-
fects of postural changes during walking in daily life on
walking and balance. It evaluates not only usual steady-
state walking, but also walking during more challenging
tasks. It assesses the individuals ability to modify balance
while walking in presence of external demands. During
the test, 8 functional walking tests are performed by the
subject and marked out of three according to the lowest
category which applies. 24 is the total individual score
possible. Scores of 19 or less have been related to incre-
ase incidence of falls (16).

Table 1. Activity-Based Exercises

1.Stretching the toe by rolling the ball under the foot.
2. Active toe abduction

3. Active toe extension

4. Passive stretching of the thumb towards the neutral
position in the direction of abduction. After waiting for
10 seconds in this position and it is repeated for 10
times.

5. Carrying 10 lego pieces between the thumb and 2nd
finger into a bucket

6. Building a tower with 10 Lego pieces.

7. Attaching the rubber buckles to a bar.

8. Putting objects of different shapes and sizes into the
box.

9. Heel-toe stretching (the heel is positioned between
the toes for 10 seconds and this is repeated for 10

times).

Activity Specific Balance Confidence Scale (ABC)

This scale contains 16 tasks related to indoor and outdoor
daily living activities, to measure balance confidence in el-
derly people who have various levels of functioning. Sco-
res range from 0 (no confidence) to 100 (complete confi-
dence) for each question item. Higher scores indicate gre

Exercise intervention for Hallux Valgus Deformity

ater confidence. At the end of the evaluation, the balance
security level is determined as a percentage by dividing
the sum of the answers given by the patients by 16 (17).

Randomization

After the baseline assessments, patients were randomly
assigned to intervention group or control group using a
computer-generated table of randomized numbers crea-
ted before the start of data collection.

Exercise programme

Following the evaluation process, an activity-oriented
exercise program was applied to the patients in the inter-
vention group for 8 weeks. In the beginning, the activities
that should be practiced on a daily basis were taught to
the patients one by one (Table 1). The activities we per-
formed within the scope of our research strengthened es-
pecially the tibialis posterior, fibularis longus, abductor
and adductor hallucis flexor digitorum longus and brevis,
lumbricales and flexor hallucis longus muscles.

Results

According to the results of the evaluation made before
and after the 8-week intervention program, IBM SPSS
22.0 for windows statistical package program was used
for statistical analysis of research data. The Wilcoxon sig-
ned-rank test was applied for intra-group comparisons
before and after the intervention period. In the interven-
tion group, the hallux valgus angle decreased significantly
in both the right and left feet after the treatment, and a
significant improvement was obtained in the activity spe-
cific balance confidence scale, dynamic walking index,
pain, disability, activity limitation and total score of foot
function index (p<0.001). There was no significant diffe-
rence in the control group (p>0.001 (Table 2).

According to the Mann Whitney U test results, when the
intervention and control groups were compared after the
intervention process, a significant difference was found in
favor of the intervention group in the foot function index
and dynamic gait index parameters (p<0.001) (Table 3).
In the current study, activity-oriented exercise interven-
tion was applied to female cases with hallux valgus defor-
mity and evaluations were made before and after the
exercise period. Considering the results of the evalua-
tions, it was determined that exercise intervention was
effective in terms of hallux valgus angle, balance, gait and
foot function in these population. Although there was no
significant difference in the hallux valgus angle before and
after the intervention in the experimental and control
groups, a significant improvement was observed in the
balance, gait and foot function parameters in the experi-
mental group.
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Table 2. Hallux valgus angle, balance, dynamic gait and foot function index scores before and after the interven-

tion period
Intervention group Median Min. Max. Mean sd z p
HVA before intervention (right) 19 15 27 19 3.49
HVA after intervention (right) 16.25 11 25 16.45 3.42 -3.946 0.000*
HVA before intervention (left) 20.50 16 29 21.07 3.72
-3.929 0.000*
HVA after intervention (left) 18 12 26 17.80 3.27
ABC before intervention 73.74 52.5 92.5 73.95 9.96
-3.920 0.000*
ABC after intervention 86.33 72.40 99.80 86.63 9.06
DGl before intervention 17.50 12 22 17.10 2.75
-4.008  0.000*
DGl after intervention 20 15 23 19.55 2.54
FFI before intervention 66 32 97 64.20 17.45
-3.921 0.000*
FFI after intervention 33.50 23 74 36.50 14.49
Control group Median Minimum Maximum Mean sd z p
HVA before intervention (right) 18 16 21 18 1.48
-1.380 0.168
HVA after intervention (right) 18 16 21 18.17 1.45
HVA before intervention (left) 18 15 22 18.30 1.84
-1.182 0.237
HVA after intervention (left) 18 15 21 18.50 1.53
ABC before intervention 75 62.60 92.50 76.51 7.59
-1.531 0.126
ABC after intervention 75.10 58.40 94.50 75.69 8.11
DGl before intervention 16.5 11 21 16.10 2.75
-0.180 0.857
DGl after intervention 16.5 10 20 16.05 2.56
FFI before intervention 60.50 39 101 63.10 16.53
-0.715 0.475
FFI after intervention 58.50 44 98 63.60 14.70
p<0.001
ABC: Activity specific balance confidence scale
DGI: Dynamic gait index
FFI: Foot function index
HVA: Hallux valgus angle
Table 3. The comparison of intervention and control groups
Median Min. Max. Mean rank p
Right intervention 16.25 11 25 15.60 0.008
HVA control 18 16 21 25.40
Left HVA intervention 18 12 26 18.80 0.353
control 18 15 21 22.20
ABC intervention 86.33 72.40 99.80 26.85 0.001
control 75.10 58.40 94.50 14.15
DGl intervention 20 15 23 26.98 0.000*
control 16.5 10 20 14.03
FFI intervention 33.50 23 74 12.30 0.000*
control 58.50 44 98 28.70
*p<0.001
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Discussion

As a result of our research, significant improvements
were obtained in terms of hallux valgus angle, balance,
gait and foot function index after activity-based exercise
intervention. Hallux valgus is a deformity that affects
walking and wearing shoes, especially in women. For this
reason, interventions that provide functional recovery
such as exercise are very valuable with their corrective
effect.

The original dimension of this research is to carry out the
exercise on an activity-based basis in order to construct it
in a more enjoyable and sustainable way.

In cases with hallux valgus deformity, it is known that
strengthening of the tibialis posterior, fibularis longus,
abductor and adductor hallucis, flexor digitorum longus
and brevis, lumbrikales and flexor hallucis longus muscles
has positive effects on balance and walking activities
(8,18). By activating these muscle groups with the inter-
vention, we achieved gains both correcting the deformity
and increasing the function.

In Abdalbary’s study, 36 sessions of exercise, mobilization
and finger separator were applied to 28 women with
moderate hallux valgus deformity for 3 months. Signifi-
cant improvement was observed in pain, muscle strength
and angle parameters in the intervention group (11). In
our study, we obtained significant results in pain and an-
gle parameters over a 2-month period.

Although exercise and activity approaches can not comp-
letely normalize the deformity, they increase the mobility
of patients by reducing pain and improving walking and
balance performancel.

Considering the complications caused by hallux valgus
surgical methods and the inactivity process after surgery,
it would be appropriate to prefer a conservative treat-
ment approach such as exercise. however, it is not an
easy situation to gain the habit of exercising. The purpose
of the activity-oriented exercise approach is to ensure
that patients enjoy exercise and most importantly, its
continuity. it is also an approach where visual inputs and
focus are of great importance and this increases its effect.
However, despite these, when the literature is examined,
there is no activity-oriented intervention study for hallux
valgus deformity according to our best knowledge.

Conclusion

The results of the current research revealed the impor-
tance of the activity-oriented exercise therapy perspec-
tive in correcting the HV deformity angle. Results pro-
vided significant improvements in balance, gait and foot
function parameters of activity-based exercise interven-
tion for hallux valgus deformity. It has been demon-
strated that activity-based exercise is a good option in the
treatment of hallux valgus, which is a very common de-
formity that should be taken seriously.

Exercise intervention for Hallux Valgus Deformity

Ethical Approval: Ethics committee approval was received from
Biruni University Ethics Committee, dated 25/09/2018, num-ber
2018/20-03.

Author Contributions:

Concept: B.O.

Literature Review: B.0O.

Design :B.0., Y.C.

Data acquisition: B.O.

Analysis and interpretation: B.0., Y.C.
Writing manuscript: B.O., Y.C.

Critical revision of manuscript: . B.O., Y.C.
Conflict of Interest: None

Financial Disclosure: None

References

1. Glasoe WM. Treatment of Progressive First Metatarsopha-
langeal Hallux Valgus Deformity: A Biomechanically Based
Muscle-Strengthening Approach. J Orthop Sports Phys
Ther. 2016; 46(7):596-605.

2. Bek N, Kinikli Gi, Coskun G, Karahan S. An investigation of
relationship between hallux valgus angle and health rela-
ted quality of life and functional status, J Exerc Ther Reha-
bil. 2015; 2(1): 21-27.

3.  Robinson C, Bhosale A, Pillai A. Footwear modification fol-
lowing hallux valgus surgery: The all-or-none phenomenon,
World J Methodol. 2016; 6(2):171-80.

4. Coughlin MJ, Jones CP. Hallux valgus demographics, etio-
logy, and radiographic assessment. Foot Ankle Int. 2007;
28(7): 759-77.

5. Mickle KJ, Munro BJ, Lord SR, Menz HB, Steele JR. Gait, ba-
lance and plantar pressures in older people with toe defor-
mities. Gait Posture. 2011; 34(3): 347-51.

6. Nix SE, Vicenzino BT, Collins NJ, Smith MD. and Characte-
ristics of foot structure and footwear associated with hallux
valgus: a systematic review. Osteoarthritis Carti-
lage. 2012; 20: 1059-1074. _

7. Dunn JE, Link CL, Felson DT, Crincoli MG, Keysor JJ, McKin-
lay JB., Prevalence of foot and ankle conditions in a multi-
ethnic community sample of older adults, Am J Epide-
miol, 2004; 159(5) : 491-8

8. Nishimura A, Ito N, Nakazora S, Kato K, Ogura T, Sudo A.
Does hallux valgus impair physical function? BMC Muscu-
loskelet Disord. 2018; 19 (1): 174.

9. Barr EL, Browning C, Lord SR, Menz HB, Kendig H. Foot and
leg problems are important determinants of functional sta-
tus in community dwelling older people, Disabil Rehabil.
2005; 27(16): 917-23.

10. Kim MH, Yi CH, Weon JH, Cynn HS, Jung DY, Kwon OY. Effect
of toe-spread-out exercise on hallux valgus angle and
cross-sectional area of abductor hallucis muscle in subjects
with hallux valgus. J Phys Ther Sci. 2015; 27(4): 1019-1022.

11. Abdalbary SA. Foot Mobilization And Exercise Program
Combined With Toe Separator Improves Outcomes In
Women With Moderate Hallux Valgus At 1-Year Follow-Up.
J Am Podiatr Med Assoc. 2018; 108(6): 478-486.

12. Gur G, Ozkal O, Dilek B, Aksoy S, Bek N, Yakut Y. Effects of
Corrective Taping on Balance and Gait in Patients With Hal-
lux Valgus. Foot Ankle Int. 2017; 38(5): 532-540.

13. Hurn SE, Vicenzino BT, Smith MD. Non-surgical treatment

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2022;19(1):143-148.

DOI: 10.35440/hutfd.1079912

147


https://www.ncbi.nlm.nih.gov/pubmed/?term=Dunn%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=14977645
https://www.ncbi.nlm.nih.gov/pubmed/?term=Link%20CL%5BAuthor%5D&cauthor=true&cauthor_uid=14977645
https://www.ncbi.nlm.nih.gov/pubmed/?term=Felson%20DT%5BAuthor%5D&cauthor=true&cauthor_uid=14977645
https://www.ncbi.nlm.nih.gov/pubmed/?term=Crincoli%20MG%5BAuthor%5D&cauthor=true&cauthor_uid=14977645
https://www.ncbi.nlm.nih.gov/pubmed/?term=Keysor%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=14977645
https://www.ncbi.nlm.nih.gov/pubmed/?term=McKinlay%20JB%5BAuthor%5D&cauthor=true&cauthor_uid=14977645
https://www.ncbi.nlm.nih.gov/pubmed/?term=McKinlay%20JB%5BAuthor%5D&cauthor=true&cauthor_uid=14977645
https://www.ncbi.nlm.nih.gov/pubmed/14977645
https://www.ncbi.nlm.nih.gov/pubmed/14977645
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4433967/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hurn%20SE%5BAuthor%5D&cauthor=true&cauthor_uid=27148407
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vicenzino%20BT%5BAuthor%5D&cauthor=true&cauthor_uid=27148407
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smith%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=27148407

Oztiirk and Celik

14.

15.

16.

17.

18.

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2022;19(1):143-148.

of hallux valgus: a current practice survey of Australian po-
diatrists, J Foot Ankle Res. 2016; 9:16.

Karabicak GO., Bek N., Tiftikci U., Short-Term effects of ki-
nesiotaping on pain and joint alignment in conservative
treatment of hallux valgus. J Manipulative Physiol Ther.
2015; 38(8): 564-71.

Yaliman, Sen El, Eskiyurt N, Budiman-Mak E. Turkish Trans-
lation and Adaptation of Foot Function Index in Patients
with Plantar Fasciitis. Turk J Phys Med Rehab. 2014; 60:
212-22.

Wrisley DM, Walker ML, Echternach JL, Strasnick B. Relia-
bility of the Dynamic Gait Index in people vestibular disor-
ders. Arch Phys Med Rehabil. 2003; 84(10):1528-33.
Ayhan C., Biyikturan O., Kirdi N., Yakut Y., Giiler C. The
Turkish Version Of The Activities Specific Balance Confi-
dence (ABC SCALE): It’s Cultural Adaptation, Validation and
Reliability In Older Adults, Turkish Journal of Geriatrics
2014; 17 (2): 157-163.

Spink MJ, Fotoohabadi MR, Wee E, Hill KD, Lord SR, Menz
HB. Foot and ankle strength, range of motion, posture, and
deformity are associated with balance and functional abi-
lity in older adults. Arch Phys Med Rehabil. 2011; 92(1):68-
75.

DOI: 10.35440/hutfd.1079912

Exercise intervention for Hallux Valgus Deformity

148



Arastirma Makalesi / Research Article

Beyin Oliimii Tani Siiresi Tani Ekibindeki Hekim Sayisina Bagh midir?

Mevlut DOGUKAN ! “*/, Fadime TOSUN ! ", Mehmet DURAN !, Cengiz GUVEN 2

1 Adiyaman Universitesi Egitim ve arastirma Hastanesi Anestezi ve Reanimasyon Béliimii Adiyaman, TURKIYE
2 Adiyaman Universitesi Tip Fakiiltesi, Kalp ve Damar Cerrahisi Anabilim Dali, Adiyaman, TURKIYE

Oz Sorumlu Yazar / Corresponding Author

Dr. Cengiz GUVEN

Adiyaman Universitesi Tip Fakiiltesi, Kalp
ve Damar Cerrahisi Anabilim Dali, Adiya-
man, TURKIYE

Amag: Bu calismada; lilkemizde 2014’te ¢ikarilan kanun hikmiinde kararname ile beyin 6limi ta-
nisi koyacak hekim sayisinin dért’ten iki’ye diisiiriilmesi beyin 8limi (BO) tani siiresini kisaltip ki-
saltmayacagini inceleyerek literattre katki saglamayi amaglandik.

Materyal ve metod: 2008-2018 yillari arasinda beyin 6lim tanisiyla yatan hastalarin arsiv kayitlari
taranarak; cinsiyet, yas, BO siirecine gétiiren tanilari, hastane yatis siireleri, yatis zamani ile beyin
6limii tanisi konana kadar gecen siire ve glaskow koma skoru (GKS) 3 ile BO tanisi arasindaki siireler
kayit altina alindi. Hastalar 2008 -2013 yilari arasinda alinanlar Grup A ve 2014-2018 yilari arasinda
alinanlar Grup B olmak tizere iki gruba ayrildi.

Bulgular: Bu ¢alismanin 6rneklemi yaslar 1 ile 89 arasinda degisen (Ort=53.9+22.7) 74’4 (% 59.7)
erkek, 50’si (%40.3) kadin olmak tUzere 124 vakadan olusturuldu. Grup A 30 hasta, Grup B 94 hasta-
dan olusmaktadir. Yatis zamani ile beyin 6limi tanisi konana kadar gecen siire Grup A’da 7.4+2.1
giin ve Grup B’de 6.1%3.6 giin ve GKS-3 ile BO tanisi arasindaki sure Grup A’da 57.7+20.3 ve Grup DOI: 10.35440/hutfd.1004918
B’da 40.6%17.6 ortalama (saat) olarak tespit edilmistir. Sira ile (p=0.016), (p=0.000) istatistiksel ola-

rak daha uzun bulunmustur.

Sonug: Calismamizda 2014 yilinda gikartilan yonetmelik degisikliginde hekim sayisinin 2’ye dusuril-

mesi beyin 6limii tani koyma siiresini kisalttigi gdzlenmistir. Ulkemiz ve tim diinyada nakil bekle-

yen hasta gin gectikce artmaktadir. Kadavra kaynakl dondér sayisini artirilimasinda bu degisikligin

katki saglayacagi kanaatindeyiz.
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Abstract

Background: In this study; We aimed to contribute to the literature by examining whether reducing
the number of physicians who will diagnose brain death from four to two with the statutory decree
enacted in 2014 in our country will shorten the time for brain death diagnosis.

Materials and Methods: The files of patients diagnosed with brain death in our hospital between
2008 and 2018 were scanned, and their age, gender, hospitalization diagnoses leading to the IA
process, hospitalization times, the time between hospitalization and the diagnosis of brain dead,
and the time between Glasgow coma score (GCS) 3 and brain death (BD) diagnosis were recorded.
The patients were divided into two groups as Group A, those recruited between 2008 and 2013,
and Group B, those recruited between 2014 and 2018.

Results: The sample of this study consisted of 124 cases, 74 (59.7%) male and 50 (40.3%) female,
aged between 1 and 89 years (Mean=53.9+22.7). Group A consisted of 30 patients and Group B 94
patients. The time between hospitalization and diagnosis of brain death was 7.4+2.1 in Group A,
6.113.6 in Group B, and the time between GCS3 and BD diagnosis in Group A 57.7+ 20.3 and
40.6%17.6 (hours) in Group B. In order (p=0.016), (p=0.000) were statistically longer.

Conclusions: In this study, it was observed that reducing the number of physicians to 2 in the regu-
lation change made in 2014 shortened the time to diagnose brain death. The number of patients
waiting for organ transplantation is increasing day by day in our country and all over the world. We
believe that this change will contribute to increasing the number of cadaveric donors.

Keywords: Brain death, Diagnosis time, Apnea test
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Dogukan ve ark.

Giris

Gunumuzdeki teknolojik ve tibbi cihaz alanindaki gelismeler
6limin taniminda degisiklige neden olmustur. Bilimsel ge-
lismeler sayesinde, mekanik ventilasyon ve kardiyopulmo-
ner resutasyonun uygulanabilmesi beyin islevleri bitmesine
ragmen vicudu yasar halde tutabilmeyi basarili kilmistir.
1960’larin baslarinda baslayan basarili organ translanplan-
tasyonu ve donor organlarina artan ihtiyag, beyin 6limiiniin
tibben ve kanunen tanimlanmasini gerekli kilmistir (1). Bu ih-
tiyac dogrultusunda 1968’de Harvard kriterleri (2) yayinlan-
mistir. Bu kriterler de; beyin 6limu beyin sapi ve beyin fonk-
siyonlarinin donlisiimsiiz kaybi olarak belirtilmis ve ilk resmi
tanimi yapilmistir. Harvard kriterlerinde yer alan tanimlama-
lar ginimizde kullanilan beyin 8limu kriterlerine benze-
mektedir. BO gelisen bir hastada immiinolojik ve hemodina-
mik degisiklikler, organlar igin ciddi tehlikeler olusturmakta-
dir. Yogun bakimda yatis donoriin bakimi ve organlarin ko-
runmasi icin cok 6nemli bir ddnem olmasina ragmen, BO ta-
nisinin konma siiresi ve yatis siiresinin uzamasi organ kay-
bina da yol agmaktadir (3,4).

Ulkemizde, organ nakline iliskin ilk resmi belge 1979 yilinda
yayinlanan 2238 sayili “ Organ ve Doku Alinmasi, Saklanmasi
ve Nakli‘ hakkindaki (5) kanunundur. Bu kanuna goére beyin
oluma “beyin fonksiyonlarinin dénisiimsiz kaybi olan bir
klinik durumdur”. Bu yasaya gére BO tanisini 4 uzman hekim
(norolog, beyin cerrahi, kardiyolog, anesteziyoloji ve reami-
nasyon uzmani) tarafindan hazirlanan rapor ile belgelenmesi
gerektirirdi. Ancak 18 Ocak 2014‘de 28886 sayili resmi gaze-
tede 6514 kanun nolu kararname yayinlanarak bazi kanun-
larda degisiklik yapiimistir. Bu kanunun ile “tibbi 6limin
gerceklestigine, biri nérosirirjiyen, veya norolog biri de yo-
gun bakim veya anesteziyoloji ve reanimasyon uzmanin dan
olusan iki hekim tarafindan tip kurallarina uygun olarak oy
birligi ile karar verilir” seklinde yeniden dizenlenmistir (6,7).
Bu ¢alismada 2014 yilinda hekim sayisinin ikiye disirilmesi
ile beyin 6limu tani stiresini kisaltip kisaltmayacagini retros-
pektif olarak inceleyerek literatiire katki saglamayi amaglan-
dik.

Tablo 1. Hastalari demografik veriler ve beyin 6limi nedenleri

Beyin Oliimii Tani Siiresi ve Hekim Sayisi

Materyal ve Metod

Bu calisma Adiyaman Universitesi Girisimsel Olmayan Klinik
Arastirmalar Etik Kurulundan 22/05/2018 tarihinde 2018/4-
28 protokol sayili onay alindiktan sonra 01.01.2008 ile
31.12.2018 tarihleri arasinda hastanemiz Yogun Bakim Uni-
tesinde (YBU) gerceklesen BO olgularinin arsiv kayitlari ince-
lenerek gergeklesmistir. Apne testi yapilamayan veya negatif
olan vakalar dislama kriteri olarak alindi. Hastalarin cinsiyet,
yas, BO siirecine gétiiren yatis tanilari, yatis zamani ile beyin
6linU tanisi konana kadar gecen sire ve Glasgow Koma
Skalasi (GKS) 3 ile BO tanisi arasindaki siire, apne testi (AT)
uygulanma sirasindaki arter kan gazi bulgular kayit altina
alindi. Calismaya dahil edilen vakalar 2008 -2013 yillari ara-
sinda alinanlar Grup A ve 2014-2018 yilari arasinda alinanlar
Grup B olmak tizere iki gruba ayrildi.

istatistiksel Analiz

Verilerin istatistiklerinde ortalama, standart sapma, medyan
en disuk, en yiiksek, frekans ve oran degerleri kullaniimistir.
Degiskenler kolmogorov simirnov ile test edildi. Bagimsiz de-
giskenlerin analizinde Mann-Whitney u ve ki-kare test kulla-
nild1. istatistiklerde SPSS 27.0 programi kullanilmistir.

Bulgular

Bu calismanin orneklemi yaslari 1 ile 89 arasinda degisen
(Ort=53.9422.7) 74’0 (% 59.7) erkek, 50’si (% 40.3) kadin ol-
mak Uzere 124 vakadan olusturuldu. Grup A da 30 hasta
Grup B 94 hastadan olusmaktadir. Grup A da hastalarin yas-
lari Grup B den diisliktl (p=0.021). Grup A ve Grup B de cin-
siyet dagilimi arasinda anlamli (p=0.639) fark yoktu. Grup A
ve Grup B de tanilara gore dagihmda anlamh fark yoktu.
Grup A ve Grup B de yatis siresinde anlamh (p=478) fark
yoktu. Grup A ve Grup B de ek tani da (p=0.179) fark yoktu.
Grup A ve Grup B de organ bagisina onay (p=0.486) farklilik
gostermemistir.

Grup A Grup B ]
Ort.1s.s /n(%) Medyan Ort.+SD /n(%) Medyan
Yas 46,0+22,2 47,5 56,4+22,4 62,0 0,021 m
Cinsiyet Kadin 11(36,7) 39 (41,5) 0,639 S
Erkek 19 (63,3) 55 (58,5)

Tani

Kanama 16 (53,3) 40 (42,6) 0,302 S
SVH 6 (20,0) 17(18,1) 0,814 x
Post CPR 4(13,3) 26(27,7) 0,111 S
Kitle 2(6,7) 4(4,3) 0,631 X2
Travma Yok 2(2,1) 1,000 X2
Diger 2(6,7) 5(5,3 0,676 S

X*Ki-kare test(Fischer test), ™ Mann-whitney u test

CPR; Cardiopulmonary resuscita
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Yatis zamani ile beyin 6liinii tanisi konana kadar gecen
slire Grup A’da 7.4+2.1ve Grup B’de 6.11£3.6 ve GKS3 ile
BO tanisi arasindaki sure Grup A’da 57.7+20.3 ve Grup
B’da 40.6+17.6 ortalama (saat) olarak tespit edilmistir.
Sira ile (p=0.016), (p= 0.00) istatistiksel olarak Grup A’da
daha uzun bulunmustur (Tablo 1).

Apne testi 6ncesi Grup A da PH ilk 6l¢ciim Grup B den an-
lamli (p=0.001) olarak daha duistiktl. Grup A ve Grup B de
PH ikinci 6lciimde (p=0.079) fark géstermemistir. Grup A
ve Grup B de PCO; ilk 6l¢lim ve ikinci 6lgimde fark yoktu

Beyin Oliimii Tani Siiresi ve Hekim Sayisi

(sirayla, p=0.707 ve p=0.491). Grup A ve Grup B de PO, ilk
Olcum ve ikinci 6lcimde anlaml farklilik yoktu (sirayla,
p=0.446 ve p=0.657). Grup A ve Grup B de sodyum degeri
anlamh (p=0.543) farklilik gostermezken, Grup A da po-
tasyum degeri Grup B den anlamli (P=0.007) olarak daha
yuksekti (Tablo 2).

Apne testinde alinan ilk arteriyel kan gazinda olgilen PH
degeri (PH1), Grup A da Grup B ye gore daha disik bu-
lundu (p=0.001) (Tablo 3).

Tablo 2. Beyin 6lumii ile gelen hastalarin ek tani ve tani siireleri

Degiskenler Grup A Grup B
Ort.ts.s /n(%) Medyan Ort.xSD /n(%) Medyan P
Ek tani
Var 10 (33,3) 20(21,3) 0,179
Yok 20 (66.7) 74 (78,7
BT Anjio 5 (50,0) 15(75)
Doppler 5 (50,0) 5(25)
Organ bagisina onay 413,3) 8(7,5) 0,486™
B.0O Tanisi (giin) 7,42,9 7,5 6,1%3,6 5,0 0,016™
Yatis suresi (giin) 9,2 43,3 8,5 9,1+4,7 8,0 0,478™
Tani slresi* 57,7+20,3 48,0 40,6117,6 48,0 0,000™
X Ki-kare test(Fischer test), ™ Mann-whitney u test, * GKS3 ile BO tanisi arasindaki sure ( saat),
BO; Beyin 6limii
Tablo 3. Apne testi bulgulari
Grup A Grup B
Apne testi Ort.ts.s Medyan Ort.ts.s Medyan P
PH! 7,30,1 7,3 7,440,1 7,4 0,001™
PH? 7,1+0,1 7,1 7,2+0,1 7,1 0,079™
PCO,* 41,345,8 40,0 40,815,3 40,0 0,707™
PCO,2 69,716,3 68,0 71,08,3 70,0 0,491m
PO, ! 286,6168,6 250,0 273,2160,5 278,0 0,446™
PO,? 165,2176,9 159,0 168,0£65,5 162,0 0,657™
Na 150,1+12,9 151,0 155,0+£34,8 152,0 0,543™
K* 4,610,9 4,4 4,1+0,8 4,0 0,007™

™ Mann-whitney u test

Tartisma

Organ nakli ile ilgili nemli sorunlarindan biri beyin 6limu
teshis slrecinin yavas islemesidir bu da donér bulunma
olasiligl azaltmaktadir. Bu ¢alismada 2014 yilinda hekim
sayisinin ikiye disdrilmesi ile beyin 6limi tani siresini
kisaltip kisaltmayacagini retrospektif olarak incelendi.
Diinya genelinde 80 (ilkeyi kapsayan 2002 yilinda yapilan
bir meta analizde, llkelerin %75’den beyin 6limu tanisi-
nin iki hekim tarafindan saptandigi belirtilmistir (8). Tir-
kiye’de ise 2014 yayinlanan yasa degisikligi ile beyin
o6luma tanisi 2 hekim tarafindan konulmaya baslanmistir
(6,7).

Organ bagisi ile beyin 6limi tani stiresi hakkinda birkag
yayinda farkh sonuglar belirtilmistir. Kirakli ve ark (9) BO
tani siresinin organ bagisi oranlarina etkisini inceledikleri
calismada, BO tani siiresini, klinik tanidan rapor diizenlen-
mesine kadar gecgen sire olarak alinmis ve organ kabulu
ortalama 6 saat, kabul etmeyenlerde 22 saat bulunmus-
tur. Battal ve ark. (10) yaptigi calismada 62 hastada orta

lama tani siiresi 106,2 saat olarak bulunmus. Baska bir ¢a-
lismada, 79 hastada ortalama tani siresi 7 giin olarak bil-
dirilmis (11). Altinsoy ve ark. (12) yaptig1 118 hastaya kap-
sayan bir ¢alismada 2014 6ncesi tani siresi ortalama
4.82%3.6 gilin iken 2014 ve sonrasinda ortalama 2.31£1.72
giin oldugu tespit edilmis. Calismamizda ise BO tespit sii-
resi, olgunun yogun bakim tinitelerine gelisinden, BO ke-
sin tanisi konulana kadar gegen siire dikkate alindi 124
hastaya BO tani koyma siiresi 2014 6ncesi (Grup A) orta-
lama 7.4+2.9 (ort 7.5) glin, 2014 sonrasinda (Grup B) or-
talama 6.1£3.6 (ort 5) giin oldugu tespit edildi. 2014 son-
rasinda tani koyma siiresindeki kisalmanin yénetmelik de-
gisikliginin etkisinin olabilecegini diisiinmekteyiz.

B.O tanusi tlkeden iilkeye farkhlik géstermektedir. Ulke-
mizde de yapilan ¢alismalarda, BO tanisi konulan hastala-
rin buyuk bir kismi erkek cinsiyet oldugu belirtilmis
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(9,11,13,14). iran’dan Aghighive ark. (15) yaptiklari calis-
mada erkeklerde BO tanisi oraninin kadinlarin 2,1 kati ola

rak bildirilmis. Calismamizda da diger ¢calismalara benzer
olarak beyin 6lim tanisi konanlarin %63,3’si erkek cinsi-
yet oldugu tespit edildi ve Gruplar arasinda anlamli bir
fark olmadigi tespit edildi.

BO yatis tanilari en yiiksek oranda ani gelisen intrasereb-
ral olaylardir (11,16,17). Karasu ve ark. (11) calismala-
rinda BO tanisi alan 79 hastanin %59.5’nin hastaneye yatis
tanilarinin intrakraniyal kanama oldugu belirtilmis. Eira ve
ark. (18.) yaptigi calismada 92 hastada en sik BO nedeni-
nin %55.4 oraninda intraserebral kanama sonrasi oldugu
saptanmis. Escudera ve ark.(17)’'da 1844 hastada en sik
BO nedeninin %42 oraninda intraserebral kanama oldu-
gunu belirtilmis. Calismamizda da olgularin %53.3’inin
hastane yatis tanisi en sik intraserebral kanama oldugu ve
Gruplar arasinda anlamli bir fark olmadigi tespit edildi.
Beyin oliminin belirlenmesi kapsamli bir klinik degerlen-
dirmeye dayanmasina ragmen tani kriterleri tlkeler ara-
sinda bazi farkhhklar gostermektedir. Wijdicks’in (8) yap-
tig1 calismada iilkelerin % 40’inda BO tanisinda destekle-
yici testlerin zorunlu oldugu belirtilmis. Amerika Birlegik
Devletleri'nde destekleyici test yetiskin hastalarda zo-
runlu olmadigi, ancak klinik muayenedeki bulgular eksik
oldugunda yardimci test eklenmektedir (18). Diger taraf-
tan beyin 6liminan klinik bir tani oldugu; 6n kosullar ye-
rine getirilip nérolojik muayene ve apne testi yapilabili-
yorsa, destekleyici test zorunluluk olmayip; klinik muaye-
nenin tamamlanamadigi stipheli durumlarda hekimler ku-
rulunun onayladigl bir destekleyici test onerilmektedir
(19). Beyin 6lim tanisinda yardimci test olarak elektro-
ensefalografi (EEG), duyusal uyarilmis potansiyeller,
transkranial doppler ultrasonografi, radyoniklid serebral
sintigrafi (SPECT), bilgisayarli tomografi (BT) anjiyografi ve
kateter serebral anjiyografi destekleyici testler kullanila-
bilir (20). Altinsoy ve ark. (12) yaptigi calismada destekle-
yici test olarak direk serebralanjiografi (DSA), EEG, BT an-
jiyo, trans kraniyal doppler ultrasonografi kullaniimis.
2014 oncesi beyin 6limu tanisi alan olgularda en ¢ok des-
tekleyici test olarak %44.8 araninda EEG, 2014 sonrasi be-
yin 6limi tanisi alan olgularda en ¢ok destekleyici test
olarak ise %35.3 araninda DSA oldugu gorilmus. Bizim ¢a-
hsmamizda ise 2014 o6ncesi %33.3 ve 2014 sonrasi
%21.3’inde destekleyici test yapildi. BT anjiyo uygulama
sayisi 2014 sonrasi donemde artis oldugu gorildi.

BO tanisi konulan hastalarin hastanede yatis siirelerine
bakildiginda; Karan ve ark. yaptiklari calismada hastalarin
yatis sireleri ortalama 6.60+£11.12 giin ve yogun bakim
initesinde beyin 6limi 6n tanisi ile takip edilmeye bas-
lanmasindan kesin tani konana kadar gecen siire ortalama
35.15+33.58 saat oldugu gorilmis (14). Burns ve ark. 192
hastanin %16’sinda BO gdzlenmis bu hastalarin yogun ba-
kimda kalig sliresi ise ortalama 5,7 giin oldugu tespit edil-
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mis (21). Ozmert ve ark. yapmis olduklari ¢alismada pedi-
yatrik yogun bakim Unitesinde hastalarin ortalama kalis
sUresini 6.9+7.4 giin olarak bulmuslardir (22). Yaptigimiz
¢alismada ise hastalarin hastanede yatis stireleri 2014 6n-
cesi ortalama 9.243.3 giin, 2014 sonrasi 9.1+4.7giin ve BO
tani suresinin, 2014 oncesi 57.7+20.3, 2014 sonrasi
40.6%17.6 ortalama (saat) olarak tespit edilmis ve istatis-
tiksel olarak 2014 sonrasi kisa bulundu.

Sonug

Bu calismada 2014 yilinda yapilan yonetmelik degisikli-
ginde hekim sayisinin 2’ye disirilmesi beyin 6limu tani
koyma siiresini kisalttigl gbzlenmistir. Beyin 6limu tanisi
konulan hastalarin organlarinin alinmasinin bu yeni di-
zenlemenin gereksiz zaman kaybini azaltarak, donor sayi-
sinin artacagi kanaatindeyiz.

Etik onam: Calisma icin Adiyaman Universitesi Girisimsel Olma-
yan Klinik Arastirmalar Etik Kurulundan onay alindi (22/05/2018
tarih 2018/4-28 protokol sayisi)
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Abstract

Background: Thumb pulp is a common site for hand injuries and the sensory function gained with its
reconstruction is very important for hand function. We aimed the focusing in Foucher’s flap of the first
dorsal metacarpal artery for coverage of thumb pulp defects.

Materials and Methods: Our study was done over a period of two years, between 2019 and 2021 and
involved 14 consecutive cases of thumb pulp defects treated in our institution. The patients included
12 males and 2 female, mean age of 40,5+14,43 years. Three elective and eleven emergency cases
were operated in the study. We observed the patients for a period as following first week, 1 st. Month,
3. Month, 6 and 12 month.

Results: The mean used flap was 2,57x2,07 cm. All the patients had good fine touch and the mean
two-point discrimination (s2-PD) was 8,9 mm, which was satisfactory. No flap loss occurred in any
patient; one patient distal margin necrosis, one patient epidermolysis and one patient venous conges-
tion were observed.

Conclusions: Foucher’s flap for thumb pulp defects is successful flap tecnique for sensation reconst-
ruction. It replaces the soft tissue loss at the thumb pulp with minimal donor site morbidity and with
good return of thumb pulp sensation. Our experience showed that Foucher’s flap is reliable option
and has minimal complications.

Key Words: Foucher’s flap, Thumb pulp defect, Dorsal metacarpal artery, Island flap

0z.

Amag: Bagparmak pulpasi el yaralanmalarinin sik goriildigi bir bolgedir ve yaralanma sonrasi yapilan
rekonstriiksiyonla kazanilan duyu el fonksiyonu igin oldukga dnemlidir. Calismamiz basparmak pulpa
defektinin rekonstriiksiyonunda kullanilan birinci dorsal metakarpal arter ada flebi olan Foucher’s fle-
binin kullanimi ve sonuglarini tartigsmak igin yapildi.

Materyal ve Metod: Calismamiza 2019 — 2021 yillari arasinda hastanemize basvuran 14 basparmak
pulp defektli 14 hasta dahil edildi. Hastalarimizin 12’si erkek, 2’si kadin, yas ortalamalari ise 40,5+14,43
idi. 11 hastaya elektif cerrahi, 3 hastamiza da acil cerrahi uygulandi. Hastalarimiz ameliyat sonrasindaki
1. hafta, 1. ay, 3. ay 6. ay ve 12. ay olarak takip edildi.

Bulgular: Ortalama flep boyutu 2,57 x 2,07 cm idi. Hastalarin ortalama iki nokta ayrim duyarliligi (s2-
PD) 8,9 mm olarak 6lgiildii ve bu sonug gayet tatmin ediciydi. Bir hastamizda marjinal nekroz, bir has-
tamizda epidermoliz ve bir hastamizda ven6z konjesyon gozlemledik fakat uyguladigimiz fleplerin hig-
birinde flep kaybi yasamadik.

Sonug: Foucher’s flebi basparmak pulp defekti olan hastalarda dokunma hissini saglayabilen basarili
bir yumusak doku rekonstriiksiyon teknigidir. Donor sahada minimal morbidite olusturarak pulp de-
fekti dokunma hissi elde edilerek rekonstriikte edilmektedir. Calismamizda da minimum komplikasyon
ve glivenilir bir rekonstriiksiyon teknigi oldugunu gostermis olduk.

Anahtar kelimeler: Foucher’s flep, Bagsparmak pulp defekti, Dorsal metakarpal arter, Ada flebi
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Introduction

Thumb pulp defects mostly occur due to avulsion injuries
and affect the function more than the other finger’s inju-
ries. Also, thumb pulp injuries decrease quality of life dur-
ing daily living activities compared to other finger injuries.
The use of skin grafts is quite challenging for reconstruct-
ing defects where tendon or bone is exposed. (1,2). It is of
utmost importance to reconstruct these defects using sen-
sate flaps to provide the various functions of the thumb.
Many alternatives are practiced for thumb pulp defect re-
construction, such as pulp tissue transfer of toe, Littler's
neurovascular island flap, sensate cross-fingered flaps,
other small free flaps, and the first dorsal metacarpal ar-
tery (FDMA) island flap (3-8). Foucher and Braun first de-
scribed the FDMA island flap as a sensory island flap to re-
surface soft-tissue defects of the fingers. The FDMA island
flap is also named the Foucher’s flap (9).

FDMA is one of the three branches of the radial artery,
which originates at the starting point of the first inter-
metacarpal cleft and stretches out with the side of the sec-
ond metacarpal over the first dorsal interosseous muscle.
The artery stretches out the fascial layer of the first dorsal
interosseous muscle and divides into three branches; the
intermediate branch moves towards the first web space,
the radial branch to the thumb, and the ulnar branch to
the index finger. The dorsal surface of the index finger up
to the proximal interphalangeal (PIP) joint finger is fed by
FDMA. (10).

The present study aimed to evaluate the patients operated
for thumb pulp defect reconstruction using the Foucher’s
flap.

Materials and Methods

Study design and study population

This retrospective study was conducted at the hand sur-
gery department of a tertiary hospital between December
2019 and November 2021. Ethical approval for this study
was obtained from Necmettin Erbakan University Ethical
Committee (Date:26/02/2020; Number:2020/2327). Four-
teen patients with thumb pulp defects were operated on
with the Foucher’s flap. We performed emergency surgery
on ten trauma patients after six to 23 hours of injury. All
patients were followed up postoperatively at the end of
the first week and first, third, sixth, and 12th months.

The sensory function of the flaps was evaluated with the
fine touch and two-point discrimination (s2-PD) testing.
Postoperative complications were recorded.

Surgical technique

Foucher flap is more convenient for the reconstruction of
pulp defects of the thumb. (Figure 1). This technique can
also be applied to reconstruct the first web, for the length-
ening of the thumb and the tissue defects that occur after
the resection of the dorsal hand tumors. All patients were
operated on with tourniquet control (250 to 300 mmHg)
under local anesthesia.

Foucher’s Flap For Reconstruction Of Thumb Pulp Defects

The flap was harvested from the dorsal surface of the sec-
ond finger up to the proximal interphalangeal (PIP) joint
fed by FDMA. Initially, the FDMA was found inside the
muscle belly of the dorsal interosseus muscle. Muscle fas-
cia was incised, followed by the second metacarpal bone
periosteum elevation on the radial side. The metacarpal
nutrient branch of FDMA was found and ligated. The flap
was elevated, leaving the paratenon intact on the surface.
(Figure 2).

Figure 1. Left thumb of a patient who developed necrosis
after primary suture.

Figure 2. First metacarpal artery-based flap harvesting.
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The pedicle included the fascia of the first dorsal interos-
seous muscle, the dorsal veins, and the sensory branch of
the radial nerve. Then, the flap was placed over the defect
area (Figure 3). A full-thickness skin graft was used to cover
the donor area. The patient's hands were elevated for 48
hours in the early postoperative period. The patients were
discharged after the first postoperative day and were ob-
served for postoperative complications until the fifth post-
operative day. After surgery, a daily dose of 100 mg ace-
tylsalicylic acid was prescribed for one month.

- A 5
Figure 3. Transport of the first metacarpal artery-based
flap with the pedicle stem.

Statistical analysis

The data obtained in the study were transferred to the da-
tabase created in the SPSS (Statistical Package For Social
Sciences) v.18.0 package program for the statistical analy-
sis. Continuous variables were presented as mean * stan-
dard deviation for the normally distributed data. Categori-
cal variables were presented as number, and percentage
in the descriptive statistics section.

Results

Of the fourteen patients with a mean age of 40.5+14.4
(range, 16 to 66) years, 12 were male, and two were fe-
male. Eleven patients presented with trauma, while two
patients had thumb pulp infection, and one had tissue de-
fects after tumor resection (Table 1). The mean diameter
of the defect was 5.21+2.83 (2x1 to 3x5) cm. The mean
used flap size was 2,7+0,73 x 2,57+0,93 cm. No flap loss
occurred in any patient. We had only three complications:
venous congestion in one patient, epidermolysis in one pa-
tient, and distal margin necrosis in one patient (Table 2).
The mean sensory function of the Foucher’s flaps was s2-
PD of 8.9+2,1 mm. Subjective satisfaction score was
8.24+1,97 (range:4-10). Twelve patients recovered with a
satisfactory cosmetic appearance of both the flap and do-
nor site (Figure 4). The range of motion restriction was ob-
served in two patients.

Foucher’s Flap For Reconstruction Of Thumb Pulp Defects

Figure 4. Clinical outcome of the flap and graft site at the
2nd postoperative month.

Discussion

Reconstruction of complex thumb pulp tissue defects is a
challenging intervention, and different techniques have
been described in the literature (1-5,8,11,12). Our study
used the Foucher's flap, which contains the dorsal meta-
carpal artery and its vein, covering the superficial part of
the radial nerve, for thumb pulp defects. We observed fa-
vorable results in the postoperative period, and the tech-
nique was applicable and beneficial for the functioning
and sensation of the joint.

The sensibility of the thumb is the most crucial issue for
thumb pulp reconstruction. The mean s2-PD of patients
was 8,9 mm. We found that the sensation (pain and tem-
perature) was protected after reconstructing the thumb
pulp defects via the Foucher's flap. Ghelani et al. (13) ex-
amined 15 patients with thumb defects who had FDMA is-
land flap and reported that FDMA island flap for thumb de-
fects was a reliable and good option with a low complica-
tion rate. Similarly, Chang et al. (6) operated on eight pa-
tients who had extensive pulp defects of the thumb along
with joint, bone, tendon exposure. They used the FDMA
island flap technique, and the mean s2-PD was reported as
8.1mm. In a retrospective study conducted by Muylder-
mans and Hierner (2), the mean s2-PD test result was re-
ported as 10.57 mm. They also stated that the differences
in sensibility with FDMA island flap depended on the pa-
tient's age. There were seven patients with a mean age of
54.9+22,3 (range, 28 to 89) years in their study.
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There were 14 patients with thumb pulp defects in the pre-
sent study with a mean age of 40.5+£14.4 years. The ability
of cortical reorientation can be attributed to age-related
differences in surgical results.

In our study, the mean flap size was 2,07+2,57 x 2,57+0,93
cm, and we observed distal margin necrosis in only one pa-
tient. Other flap methods such as Vilain flap or Moberg
flap are not recommended when the defects are greater
than 20 mm (14). In Foucher’s modification, the flap com-
monly has reduced microinjury complication rate and is
also preferable for different geometric designs by using
dorsal metacarpal artery (15).

We observed venous congestion in one patient, epider-
molysis in one patient, and distal margin necrosis in one
patient as early postoperative complications. Similarly,
Delikonstantinou et al. (1) reported that only one out of
eight patients had partial Foucher’s flap necrosis while all
patients' thumbs had optimal stability. Al Lahham et al.
(16) operated on nine patients with distal thumb injuries
with the FDMA island-Holevich flaps and reported that
two of the flaps had epidermolysis, and none of the pa-
tients had an infection or distal necrosis. They concluded
that FDMA was one of the best choices for reconstructing
the distal thumb, although it had an unfavorable effect of
distal necrosis that could be avoided by surgical technique
experience. The main disadvantage is necrosis of the distal
part of the valve, leading to further complications such as
prolonged wound healing, infection, and even the neces-
sity for further surgery. This condition can be attributed to
subcutaneous tunneling of the island valve, which may
tighten in the next few postoperative days due to hema-
toma or edema accumulation. Another important cause
may be inadequate venous drainage of the valve, leading
to distal end occlusion and necrosis. Inadequate venous
drainage of the flap cause edema, distal margin conges-
tion, necrosis, and other related early complications. Kola
et al. (17) focused on the Foucher’s neurovascular flap,
which is acknowledged to be an effective thumb recon-
struction method. They reported the results of seven pa-
tients with extensive pulp defects of the thumb recon-
structed with the Foucher’s flap and concluded that
Foucher’s flap had successful results with rare complica-
tions.

Couceiro and Sanmartin (18) compared the outcomes of
the Holevich technique and FDMA island flap technique in
10 patients. The outcomes revealed that the Holevich
group had less occlusion and necrosis. Zhang et al. (19) op-
erated on 42 patients with thumb pulp defects via
Foucher's flap, and thumb flap necrosis occurred in only
two patients. In addition, they did not need further sur-
gery. Ghoraba et al. (11) reported that FDMA flap was a
sensate flap for reconstruction of the thumb and con-
cluded that FDMA island flap provided reliable functional
and aesthetical results.

Although surgical options are limited in thumb pulp in-

Foucher’s Flap For Reconstruction Of Thumb Pulp Defects

juries, we successfully use Foucher's flap as a standard tre-
atment method in our clinic in cases of primary tissue loss
or post-surgical necrosis. Foucher's flap is our first-line tre-
atment option regarding low donor site morbidity, no ma-
jor complications after the flap, and providing the thumb
two-point discrimination sense.

Limitations

This study has several limitations. First, the study has a ret-
rospective design with small sample size. Second, there
was no patient group operated with other techniques to
compare the effectiveness of the surgical technique. How-
ever, there are studies with a limited number of patients,
similar to the present study, and the number of compara-
tive studies in the literature is limited.

Conclusion

In conclusion, the Foucher's flap for reconstruction of
thumb pulp defects is a reliable method with good func-
tional results. Furthermore, the FDMA island flap success-
fully provides thumb sensation in thumb pulp defects with
minimal donor site morbidity.
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Cocukluk Cagi Tiberkiiloz Olgularinin Degerlendirilmesi: Tek Merkez Deneyimi
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Oz.

Amag: Tiberkiloz, diinya genelinde enfeksiydz bir ajana bagl 6limlerin en 6nde gelen nedenidir. Cocukluk ¢agi tu-
berkilozu epidemiyolojik verileri ¢ocuklarda mikrobiyolojik tani zorlugu nedeni ile sinirhdir. Bu galisma da tek
merkezde takip ve tedavi edilen gocukluk ¢agi tiiberkiiloz hastalarinin sosyodemografik ve epidemiyolojik verilerinin
incelenmesi planlanmistir.

Materyal ve metod: 2 yil boyunca hastanemiz Cocuk Enfeksiyon Hastaliklari servis ve polikliniginde tiiberkiloz has-
taligi tanisi alarak tedavisi ve takibi yapilan 47 hasta retrospektif incelenerek calismaya dahil edilmistir. Hastalarin
klinik, radyolojik, histopatolojik, bakteriyolojik sonuglari, hastane medikal sisteminden hazirlanan formlara kaydedil-
mistir.

Bulgular: Hastalarin 26’s1 (%55.3) kiz cinsiyetindeydi. Yas dagihimina bakildiginda akciger tiiberkilozlu hastalarda me-
dian deger 14 (min/maks 4-18), akciger disi tuberkiilozlu hastalarda median deger 12 (min/maks 0-17), milier tu-
berkiilozda ise median deger 11 (min/maks 0-17) yas olarak bulunmustur. Hastalarin %80.9’u 5-18 yas araligindaydi.
Tlberkiloz hastalik dagilimina bakildiginda %31.9°u akciger tuberkilozu, %55.3’U akciger disi tiiberkiloz, %12.7’si
milier tuberkilozuydu. Akciger disi tiberkilozlarinin gogunlugu %38.2 oraninda tiiberkiiloz lenfadenitiydi. %51 has-
tada histopatolojik tani igin biyopsi alinmistir. Akciger tiiberkilozlu olgularda ates, oksurik, gece terlemesi,
istahsizlik/kilo kaybi en sik semptom iken, akciger digi tiiberkiloz hastalarinda boyunda ve koltuk altinda siglik, milier
tiiberkilozda ise ates en sik goriilen semptomdur

Sonug: Bu cgalisma 2 yillik streci icermesi ve tek merkezde olmasina ragmen cocukluk ¢agi tiiberkiloz hastaliginin
bélgemizde hala yiiksek oranda gériildiigiinii desteklemektedir. Ozellikle gocukluk ¢ag) tiiberkiilozu, toplumdaki ye-
tiskin tlberkiloz hastaliginin tani ve tedavi asamasindaki aksakliklarinin dolayli bir gostergesidir. Bu nedenle etkin
tiiberkiloz tarama, 6nleme hizmetlerini iyilestirmek gerekmektedir

Anahtar Kelimeler: Cocukluk dénemi, Epidemiyoloji, Tiberkiloz
Abstract

Background: Tuberculosis is the leading cause of death due to an infectious agent worldwide. Childhood tuberculosis
epidemiological data are limited due to the difficulty of microbiological diagnosis in children. In this study, it was
planned to examine the sociodemographic and epidemiological data of childhood tuberculosis patients who were
followed and treated in a single center.

Materials and Methods: : Forty-seven patients diagnosed with tuberculosis, treated and followed-up in the Pediatric
Infectious Diseases department for 2 years were retrospectively analyzed and included in the study. The clinical,
radiological, histopathological and bacteriological results of the patients were recorded in the forms prepared from
the hospital medical system

Results: Twenty-six (55.3%) of the patients were female. Considering the age distribution, the median value is 14
(min/max 4-18) in patients with pulmonary tuberculosis, 12 (min/max 0-17) in patients with extrapulmonary tuber-
culosis, and the median value is 11 (min/max 0-17) years found in miliary tuberculosis. 80.9% of the patients were
between the ages of 5-18. When the distribution of tuberculosis diseases was examined, 31.9% of them were pulmo-
nary tuberculosis, 55.3% of them were extrapulmonary tuberculosis, 12.7% of them were miliary tuberculosis. The
majority of extrapulmonary tuberculosis was 38.2% tuberculous lymphadenitis. Biopsy was taken for histopathologi-
cal diagnosis in 51% of patients. While fever, cough, night sweats, loss of appetite/weight loss were the most common
symptoms in patients with pulmonary tuberculosis, swelling in the neck and armpits in patients with extrapulmonary
tuberculosis, fever was the most common in miliary tuberculosis.

Conclusions: Although this study covers a 2-year period and is in a single center, it supports that childhood tubercu-
losis disease is still seen at a high rate in our region. Especially childhood tuberculosis is an indirect indicator of the
failures in diagnosis and treatment of adult tuberculosis disease in the community. Therefore, it is necessary to
improve effective tuberculosis screening and prevention services.

Keywords: Childhood, Epidemiology, Tuberculosis
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Giris

Tlberkiloz, tim diinyada 6lime sebep olan bulasici hasta-
liklarin basinda gelmektedir. 1882 yilinda Robert Koch tara-
findan kesfedilen tiberkiloz, insanligin en eski hastaliklarin-
dan biridir. Diinya Saglik Orgiitii (DSO) verilerine gére 2021
yilinda tiim diinyada yaklasik 9,9 milyon kisi tliberkiloz ta-
nisi almistir ve olgularin %11’ini ¢ocuklar olusturmaktadir.
2020 Tirkiye tuberkiiloz kontrol raporunda ise Tirkiye'de
toplam tlberkiloz olgu sayisi 11,786 olup, tiberkiloz insi-
dansi yiiz binde % 14.1 olarak saptanmigtir. 15 yas alti tiber-
kiiloz tanisi alan ¢ocuk sayisi 605 olup, tiberkiiloz insidan-
sina bakildiginda ise 4 yas altinda, ylz binde 3.3, 5-14 yas
arasinda ise yiiz binde 3.1 olarak saptanmistir. 2005 yilindan
itibaren diinya verilerinde oldugu gibi Tlrkiye olgu sayisi ve
insidans oraninda da diisis devam etmektedir (1-3).
Tlberkiloz havayolu ile bulasan bir hastaliktir ve genellikle
eriskin akciger tliberkilozu olan kisilerden ¢ocuklara bulasir.
Temas sonrasi Mycobacterium tuberculosis basili alinir ise
dogal ve adaptif immdnite ile basil yok edilebilir, boylece ti-
berkiloz enfeksiyonu veya tiberkiloz hastaligi olugsmaz.
Eger M. tuberculosis basili dogal ve adaptif imminite ile yok
edilemez ise latent tliberkiloz veya ¢cocukluk ¢agi primer ti-
berkiloz hastalgi olusur. Genellikle cocuklarda lenfo-hema-
tojen yayilim olur ve 6zellikle 1 yas altinda daha sik (%50)
olmak Uzere, 5 yas altinda tlberkiiloz hastaliginin gelisme
riski daha fazladir (4-7).

Cocukluklarda tlberkilozun klinik ve radyolojik taniminda
standart bir yol bulunmamaktadir. BCG asisi iliskili tiberki-
lin cilt testi (TCT) pozitifligi, interferon gamma salinim testi-
nin (IGST) her merkezde bakilamiyor olmasi, ayni zamanda
IGST’nin 5 yas altinda tiiberkiloz tanisina kisitl katkisi olmasi
¢ocuklarda tuberkiloz tanisini zorlagtirmaktadir. Ayni za-
manda c¢ocuklarda 6rnek alma tekniklerinin zorlugu ve akci-
ger kaviter tiberkilozunun daha az gorilmesi nedeniyle
mikrobiyolojik tani oranlari disiiktir. Tani zorlugu ve tani
gecikmelerinden kaynakh tlkemizde ¢ocukluk ¢agi epidemi-
yolojik verileri sinirlidir. Bu ¢alisma da tek merkezde takip ve
tedavi edilen ¢ocukluk ¢agi tiiberkiloz hastalarinin epidemi-
yolojik verileri incelenmistir.

Materyal ve Metod

Eylil 2019 - Agustos 2021 tarihleri arasinda hastanemiz Co-
cuk Enfeksiyon Hastaliklari servis ve polikliniginde tiberki-
loz hastaligl tanisi alarak tedavisi ve takibi yapilan 47 hasta
geriye doniik incelenerek ¢alismaya dahil edilmistir. Klinik
ve radyolojik bulgular, TCT ve/veya IGST, histopatoloji veya
bakteriyoloji kombinasyonlari ile tiberkiloz hastaliginin ta-
nisinin kesinlestirildigi hastalarin medikal kayitlari geriye do-
nik taranmistir. Tim hastalara TCT yapilmis, BCG skari olup
olmamasina gore 10-15 mm (zeri TCT pozitif kabul edilmis-
tir. Ayrica hastalarin 2 yonla akciger grafisi, akciger tomog-
rafisi, akciger disi tiiberkiloz hastaligina yonelik diger radyo-
lojik tetkikleri ve biyopsi yapilan hastalarin patoloji ve bakte-
riyolojik sonuglari daha 6nce hazirlanan standart bir forma
kaydedilmistir.

Cocukluk Cagi Tiiberkiiloz Olgularinin Degerlendirilmesi

Calismanin Etik Kurulu onayi Harran Universitesi Tip Fakdil-
tesi Etik kurul komitesinden alinmistir. (Tarih:20.09.2021,
No: HRU/21.16.02) alinmistir. Calisma Helsinki ilkelerine uy-
gun planlanmistir.

istatistiksel analiz

Arastirmada veriler SPSS-v.25 (Statistical Package for the
Social Sciences version-25) paket programi kullanilarak ana-
liz edilmistir. Surekli degiskenlerin normal dagilimi histog-
ram, scatter plot, Skewnes-Kurtosis degerleri, Kruskal-Wallis
ve Shapiro-Wilk test sonuglari ile degerlendirilmistir. Verile-
rin tanimlayici istatistik sonuglari sayl ve ylizde temelinde
degerlendirilmis olup gereken verilerde ortalama, standart
sapma, ortanca, minimum ve maksimum degerleri verilmis-
tir. Calismada kategorik verilerin analizinde Pearson ve Fis-
her ki-kare testleri kullanilmigtir. Arastirma igin p sinir degeri
0,05 olarak kabul edilmigtir.

Bulgular

Calismaya alinan 47 tiberkilozlu hastanin 26’s1 (%55.3) kiz
cinsiyetindeydi. Hastalarin yas dagilimina bakildiginda akci-
ger tuberkilozlu hastalarda median deger 14 (min/maks 4-
18), akciger disi tuberkiilozlu hastalarda median deger 12
(min/maks 0-17), milier tiiberkiilozda ise median deger 11
(min/maks 0-17) yas olarak bulunmustur. Hastalarin
%80.9'u 5-18 yas araligindaydi. Hastalardan 7’si gogmen
olup, bu hastalarin 5’i 14 yas Ustliyd(, 1'i 11 yasinda, 1 hasta
4 yasindaydi. Tuberkiiloz hastalik dagihmina bakildiginda
%31.9'u akciger tliberkilozu, %55.3’t akciger disi tiberki-
loz, %12.7’si milier tliberkilozdan olusuyordu. Akciger disi
tuberkiilozlarinin gogunlugu %38.2 oraninda tiiberkiiloz len-
fadenitiydi. Hastalarin sosyodemografik verileri Tablo-1'de
gosterilmistir.

Tim hastalar yeni tani tliberkiilozdu, niiks vaka yoktu. Tim
hastalara HIV bakilmis, negatif saptanmistir. Temas 6ykusi
sorgulandiginda ev icinde baska tliberkiloz hastasi olma
orani %21.3 olup, %17 hastanin indeks vakasina ulasilabil-
mistir (Tablo 1).

Hasta semptomlari incelendiginde akciger tiberkiilozlu ol-
gularda ates (%71.4), oksirik (%78.6), gece terlemesi
(%71.4), istahsizhk/kilo kaybi (%71.4) en sik gorilmekte
iken, akciger disi tiberkiloz hastalarinda ise boyunda ve kol-
tuk altinda sislik (%69.2) istahsizlik/kilo kaybi (%25.9), karin
agnisi (%25.9), kusma (%22.2) ve ates (%18.5), milier tiber-
kiilozda ise ates (%75) en sik gorilmustlr (Tablo-2). Semp-
tom siresi incelendiginde ise hastalarin %80.8’inde semp-
tom siiresi 1-3 ayd.

Tlberkllozlu hastalarin %14.8'inin BCG skari yoktu ve bu
hastalarin timi gogmen hastaydi. Tum hastalara TCT yapil-
mistir, 34 hastada (%72.3) pozitiflik saptanmistir. TCT negatif
hastalarin %30.7’si milier tiberkiloz hastalgi, %23’0 tiber-
kiiloz lenfadenit, %23’ akciger tiiberkllozuydu. TCT negatif
diger hastalardan biri SSS tuberkiilozu iken diger hasta plev-
ral tiiberkilozdu. TCT negatif saptanan hastalarda IGST po-
zitif bulunmustur (Tablo 3).
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Hastalarin %51’inden aglik mide suyu (AMS) veya balgam
alinmis olup, %33.3’Unde Aside Rezistan Basil (ARB),
%29.8’inde tiiberkiiloz PZR (Polimeraz Zincir Reaksiyonu)
pozitif saptanmistir. Hastalardan alinan tim orneklerin kul-
tur pozitifligine bakildiginda bu oran %20.8 olarak saptan-
mistir. Tim kiltirden M. tuberculosis etken olarak tretildi.
Kaltlr pozitif saptanan hastalarin 2’si akciger tuberkilozu,
2’si tiberkiloz lenfadeniti, 1’i gastrointestinal tiiberkllozdu.
Kaltirde M. tuberculosis Gremesi olan gastrointestinal ti-
berkiilozlu bir hastanin antibiyograminda pirazinamid di-
renci saptanmistir, bunun disindaki Gremelerde anti-tliber-
kiiloz direnci saptanmamistir.

Toplam 24 hastaya tanisal biyopsi yapilmis olup, bu hastala-
rin %66.6’s1 tiberkiiloz lenfadenit, %16’sI gastrointestinal ve
/veya peritoneal tuberkiloz, digerleri kemik, plevral ve ver-
tebra tutulumlu tiberkilozdu.

Tablo 1. Hastalarin Sosyodemografik Ozellikleri

Sosyodemografik Akciger TB Akciger-disi Milier TB
Faktorler B

TB hastaligl, n (%) 15 (31.9) 26 (55.3) 6(12.76)
Erkek, n (%) 5(33.3) 14 (53.8) 2(33.3)
Turkiye Cumhuriyeti 8(53.3) 26 (100.0) 6 (100.0)
vatandasl, n (%)
Yas, n (%)
<4 1(6.7) 7(26.9) 1(16.6)
5-14 8(53.3) 16 (53.9) 4 (66.6)
15-18 6 (40.0) 5(19.2) 1(16.6)
index vakasina ulasi- 3(20.0) 3(11.5) 2(33.3)
lan, n (%)
Ev i¢i bagka vaka var- 5(33.3) 3(11.5) 2(33.3)
g1, n (%)

TB:Tiiberkiiloz

Hastalarin radyolojik degerlendirilmesinde; her hastaya iki
yonlu akciger grafisi ¢cekilmis olup, sonrasinda gereginde ak-
ciger tomografisi ile tekrar degerlendirilmistir. Tuberkiloz
lenfadeniti, gastrointestinal tiberkiloz disiinilen hastalara
oncelikle ultrasonografik degerlendirme planlanmis, gerekli-
lik halinde abdominal veya boyun bilgisayarli tomografi ce-
kilmistir. Hastalarin %57.4’G tomografi, %51’i ultrasonografi
ile degerlendirilmistir. Akciger tiberkilozu olan hastalar-
dan, 4 hastada kaviter lezyonlar, 4 hastada milier patern, 4
hastada primer odak ve kalsifik lezyon, 7 hastada ise pnémo-
nik infiltrasyon saptanmistir. Santral sinir sitemi tiberkiilozu
olan hastanin degerlendirilmesinde manyetik rezonans ince-
leme de (MRI) tiiberkiilomlari ve tiiberkiiloz meningoense-
falitini duslindlren bulgulari mevcuttu. Kemik tiberkilozu
olan 3 hastanin kas-iskelet sistemi degerlendirilmesi icin ge-
kilen MRI’da kemik iligi 6demi, kemikte destriiksiyona sebep
olan patolojik lezyonlar saptanmistir. Bu hastalarin 2’si mi-
lier tiberkiilozdu. Gastrointestinal tiiberkilozlu olan hasta-

Cocukluk Cagi Tiiberkiiloz Olgularinin Degerlendirilmesi

nin ultrasonografi ve abdominal tomografi bulgulari ise pe-
ritoneal mayi, abdominal lenfadenopatiler ve ileogekal bol-
gede kalinlagma olarak raporlandi.

Tablo 2. Hastalarin Basvuru Sirasindaki Bulgulari

Akciger Akciger Milier TB

Semptomlar P degeri
TB digi TB

istahsizlik/Kilo kaybi, n 2(33.3)

10(66.6) | 7(26.9) <0.05
(%)
Ates, n (%) 10 (66.6) 5(19.2) 3(50.0) <0.05
Gece terlemesi, n (%) 10 (66.6) 4(15.3) 2(33.3) <0.05
Oksiiriik, n (%) 11 (73.3) - 2(33.3) <0.05
Karin agrisi, 1(16.6)

1(6.6) 7 (26.9) >0.05

n (%)
Hemoptizi, n (%) 7 (46.6) - 2(33.3) <0.05
Kusma, n (%) - 6(23.0) 1(16.6) >0.05
Balgam, n (%) 3(20.0) - 1(16.6) <0.05
Bas agrisi, n (%) - 4(15.3) 1(16.6) >0.05
Boyunda ve koltuk al- - 18 (69.2) 1(16.6) <0.05
tinda sislik, n (%)
Diger semptomlar* 2(13.3) 2(7.6) 2(33.3) <0.05

*Diger Semptomlar; bel bélgesinde sislik, emeklemede aksama
TB:Tiiberkiiloz

Hastalarin 24’Une (%51.0) histopatolojik tani icin biyopsi
alinmistir. Kazeifiye granlilomatoz reaksiyon, nekroz iceren
granilamato6z inflamasyon gibi tiiberkiilozu destekleyici his-
topatolojik bulgular saptandi.

Toplam tedavi siiresine bakildiginda %78.7 hastanin tedavisi
6 aya, %17 hastada (milier+kemik tiiberkilozu olan ve SSS
tuberkiilozu olan) 12 aya tamamlanmistir. Tedavi 37 (%82.2)
hastada 2 ay 4’li 4 ay 2'li tedavi, 8 hastada (%17) 2 ay 4’lu
10 ay 2’li tedavi almistir. 2 milier tiiberkilozlu hasta tedavisi
tamamlanmadan yasamini yitirmistir.

Tartisma

Tluberkiloz, diinya genelinde tek bir enfeksiydz ajana bagh
6liimlerin 6nde gelen nedenlerinden biridir ve tim 6lim ne-
denleri arasinda dokuzuncu sirada yer almaktadir. Tiberki-
loz, M. tuberculosis'in (veya daha az yaygin olarak Mycobac-
terium bovis’in) neden oldugu cok cesitli klinik hastaliklari ta-
nimlar. Tiberkilloz hastaligi hemen hemen her organi etki-
leyebilir ve tipik olarak graniilom olusumu ile iliskilidir (4).
Tlrkiye tiberkiloz kontrol 2020 raporunda, 15 yas alti tani
alan toplam c¢ocuk sayisi 605 olup, tiiberkiiloz hastaliginin
tutulum yeri degerlendirildiginde; 4 yasindan kiguk tiiber-
kiiloz hastalarinda izole akciger tiberkiloz ve izole akciger
disi tiberkiloz gorilme sikligr esit iken, %10.8 oraninda ak-
ciger tuberkiiloz ve akciger disi tiiberkiloz birlikte gorilmus-
tlr. 5-14 yas araliginda ise akciger tiiberkiilozunun gérilme
sikhg1 daha yiksek bulunmustur.
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Tablo 3. Hastalarin demografik, laboratuvar bulgulari ve tedavi protokolleri

Cocukluk Cagi Tiiberkiiloz Olgularinin Degerlendirilmesi

Hasta <o Yas, Pozitif Pozitif pozitif | Pozitif Histopatolojik Ta"';ﬁ:,:f’d‘ Tedavi
Tutulum yeri T Median TCT IGST ARB Kiltiir bulgu Vbul g’u o (50
F o, o, o o o ©,
n,(%) (min-maks) n (%) n (%) n (%) n (%) n (%) n (%)
Akciger TB 15(31,9) 14 12(35.2) 4 3 2(40.0) 8 ZSK;EEZ/
& ' (4-18) : (28.5) (37.5) : (17.0) g
4ay HR
) 12 15 3 2 2 16 8 2 ay HRZ/HRE**
T8 lenfadenit 18(38.2) (9 ay-17) (44.1) (21.4) 250) | (40.0) (66.6) 17.7) day HR
i, 6 11 2 4 2 6 2-3 ay HRZE,
Milier TB (12.76) (0-17) (5.8) (28.5) 1(12.5) 8.3) (12.7) 4-10 ay HR***
o 4(8,5) 2 3 1 1 3 3 2 ay HRZE,
Gastrointestinal T8 (2-12) (8.8) (12.5) (20.0) (12.5) (6.3) 4ay HR
. 1 1 1 1 2 ay HRZE,
Kemik TB (2.1) 1 (2.9) (4.1) (2.1) 10ay HR
) 1 1 1 1 1 2ay HRZ,
Periton TB 2.1) 2 (2.9) (7.1) @.1) 2.1) 4ay HR
1 1 1 1 2 ay HRZE,
Plevral TB (2.1) 8 (7.1) (4.1) (2.1) 4ay HR
1 1 1 1 2 ay HRZE,
$SST8B (2.1) 5 ] (7.1) (12.5) ) ] (2.1) 10 ay HR

*Kaviteli, yaygin yada ARB pozitif akciger TB’ de ilk 2 ay HRZE, diger akciger TB tedavisi ilk 2 ay HRE olarak planlanmistir
**BCG iliskili TB lenfadenitlerindepirazinamid direnci nedeni ile ilk 2 ay tedavi HRE olarak planlanmistir, diger TB lenfadenitlerinde ise ilk 2 ay tedavi

HRZ olarak planlanmistir.

***5SS ve kemik tutulumu olan milier TB tedavisi toplam 12 aya tamamlanmisgtir.

TCT: Tiberkdilin cilt testi
IGST: Interferon Gamma Salinim Testi
ARB: Aside Rezistan Basil

Dort (4) yasindan kigik ¢cocuklarda lenfohematojen yayilim
riskinin daha yiiksek olmasi daha kiiclik cocuklarda akciger
disi tiiberkiloz hastaliginin daha sik oldugunu desteklemek-
tedir. Bizim ¢alismamizda da 4 yasindan kiicik hastalarda
akciger disi tliberkiiloz daha siklikla gorilmistir. 5-14 yas
araliginda akciger tiiberkilozu goriilme sikhgi artmakla be-
raber bizim ¢alismamizda bu yas grubunda akciger disi tU-
berkiiloz daha sik gorilmektedir (3,8,9).

Bizim calismamizda en sik goriilen akciger disi tliberkiiloz,
%38.2 orani ile tliberkiloz lenfadenitidir. Cocukluk ¢agi ti-
berkiiloz hastaliginin degerlendirildigi diger calismalarda da
benzer sekilde tliberkilozun akciger disi en sik tutulum sekli
lenfadenit olarak bildirilmistir (3,9-11).

Cocuklarda tlberkiloz tanisi mikrobiyolojik kanit yeterlilik
dizeyinin eriskinlere gore daha dislik olmasi nedeni ile
daha zordur. Ulkemizde tiiberkiiloz hastaligi tanisi veya
suphesi olan gocuklarin ailesinde tiiberkiiloz hastaliginin
saptanmasina yonelik tarama yapilmaktadir. Clinkl akciger
tiberkilozu tanisi almig yetiskin biri ile temasin olmasi ¢o-
cuklarda primer tiberkilozun dogrulanmasi icin 6nemlidir.
Literatlr verilerine bakildiginda indeks vaka saptanma
oranlari eriskin ¢alismalarinda %17.1 veya daha dusik bu-
lunurken Cosar ve ark. yaptigi ve cocuk hastalarin degerlen-
dirildigi bir calisma da ise %59 gibi yliksek oranda saptan-
mistir (11-13). Bizim ¢alismamizda ise bu oran totalde %17
olup tiliberkiiloz hastaliginin tutulum yeri iligkili bulunma-
mistir. Bizim ¢alismamizda indeks vaka saptanma oranlari-
nin dislk olmasinin nedeni mevsimsel isci olarak galisan ai-
lelerde hastaligin saptandigi donemde yeterli ve uygun aile
taramasi yapilamamasi ile iliskili olabilir. Ev icinde baska ¢o-
cukluk c¢agr tuberkiiloz hastaligi bulunma orani ise
%21.3’tlir. Bu oranin gocuk sayisinin fazla olmasi ile iliskili
olarak yuksek saptanmistir.

Tlberkiloz hastaliginin semptomlari sorgulandiginda, akci-
ger tiberkilozlu olgularda ates, istahsizlik-kilo kaybi, 6ksu-
rik, gece terlemesi sik iken, akciger disi tiberkiloz hastali-
ginda ise boyun ve koltuk altinda sislik en sik semptomlar-
dir. Bu veriler literatir verileri ile benzerdir (11,12).

TCT mikobakteriler ile daha 6nce enfekte olan kisilerde
meydana gelen geg tip asiri duyarhlik testidir ve tiiberkiiloz
hastaliginin insidansinin belirlenmesinde kullanilir. TCT du-
yarhihg ve 6zgullugu, tuberkiiloz enfeksiyonu kesin gruplar
ile bulasici olmayan ortamlardan gelen bebekler gibi ¢ok
dusik tiberkiloz insidansi olan gruplarda karsilastirilarak
belirlenmistir. BCG’nin rutin olarak yapildig tlkelerde ve
non-mikobakteriyel enfeksiyonlarda yalanci pozitif olabile-
cegi gibi, milier ve tiberkiiloz menenijiti gibi agir klinik tab-
lolarda, bagisiklik sisteminin baskilandigi durumlarda yanlis
negatif saptanabilir. Bizim ¢alismamizda TCT pozitiflik orani
%72.3 bulunmustur. TCT negatif hastalarin %30.7’si milier
tiberkiiloz hastaligi klinigindeyken, %23’G tiberkiloz len-
fadenit, %23’U akciger tuberkilozuydu. TCT negatif diger
hastalardan biri SSS tiberkiilozu iken diger hasta plevral ti-
berkiilozdu. Yapilan diger ¢alismalarda da oldugu gibi akci-
ger disi tiiberkiloz hastalarinda ve milier tiiberkiiloz hasta-
larinda TCT negatif sonuclar daha siklikla gortlmastir
(11,14-17).

Cocukluklarda tiiberkiilozun tanisi klinik, radyolojik ve labo-
ratuvar veriler ve gerekirse histopatolojik 6rnekleme ile bir-
likte konulmaktadir. Kiiltiirde etkenin Uretilmesi antitliber-
kiiloz antibiyotik duyarlligini belirlemek agisindan da 6nem
tasimaktadir. Tarkiye’den yapilan ¢ocukluk ¢agi tiiberkiloz
¢alismalarinda kaltir Gremesi %15-25 arasinda bildirilmistir
(9,11,18). Bizim ¢alismamizda kltur pozitiflik orani %20.8
saptanmigtir.
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Antituberkiiloz tedavi siiresi ve ilag se¢imi ile iliskili calisma-
lar son birkag dekatta yapilmis olup 6nerilen standart kom-
binasyonlar ve sireleri belirlenmistir. Bizim ¢alismamiz da
da klavuzlarin 6nerisi dogrultusunda planlanan tedavi re-
jimleri ve sureleri literatilr ile uyumlu bulunmustur (6,7,14).
Calismamizin kisith yonlerine bakildiginda gérece olgu sayi-
sinin disiik olmasi sayilabilir. Bazi ailelerin mevsimsel isci
olarak ¢alismasi nedeni ile tani ve tedavi takibi eksikliklerin-
den dolayi ¢alismadan cikarilmistir. Fakat sosyoekonomik
olarak dustik gelirli bir bolge ve gogmen yogunlugunun fazla
oldugu bir boélge verilerini yansitmasi nedeni ile tilkemiz igin
o6nemli bir veri oldugunu diistinliyoruz.

Sonug olarak; Tek merkezde 2 yil icinde takip ve tedavisi ta-
mamlanan hastalar ¢alismaya alinmis olmasina ragmen ¢o-
cukluk g¢agi tiberkiloz hastaliginin bélgemizde hala yiiksek
oranda gorildiigiini desteklemektedir. Etkin tiiberkiiloz ta-
rama, dnleme hizmetlerini iyilestirmek gerekmektedir.

Etik onam: Etik Kurulu onayi Harran Universitesi Tip Fakiiltesi Etik
kurul  komitesinden  alinmistir.  (Tarih:20.09.2021,  No:
HRU/21.16.02) alinmistir.
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Klinik Laboratuvarda Gereksiz Testleri Onleme Yontemi
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0z.

Amag: Saglk hizmetlerinin Ucretsiz oldugu ulkelerde laboratuvar test maliyetleri artmaktadir. Test
siralarini engellemeden gereksiz testleri dnlemek igin yeni yazihm yéntemleri 6nemli tasarruflar sag-
layabilir. Bu ¢alismanin amaci, akilli laboratuvar yazilimlarinda tanimlanan algoritmalar ile 2 yil bo-
yunca engellenen gereksiz test miktarlarinin tespit edilmesidir.

Materyal ve metod: AlinlQ (Abbott, USA) yazilimi, klinisyenlerin siparis vermesini engellemeden ge-
reksiz testleri tespit eden ve iptal eden algoritmalar tanimlamistir. Ocak 2018'den Ocak 2020'ye ka-
dar istenen bes farkli laboratuvar testinin (direkt bilirubin, klor, AST, serbest PSA ve serbest T3) en-
gellenen miktarlari hesaplandi. Ocak 2016 ile Ocak 2018 arasinda ¢alisilan ayni testlerin yazilimsiz
calisilan oransal miktarlari ile karsilastiriimistir.

Bulgular: Algoritmalar 261540 AST, 174096 direkt bilirubin, 135373 klor, 27486 serbest T3, 1160
serbest PSA'y1 engelledi. 2 yilda toplam 599656 test daha az tuketildi.

Sonug: Bu calismada tanimlanan algoritmalar, gereksiz testleri basariyla engellemistir. Herhangi bir
klinik laboratuvar bu basit algoritmalari kullanabilir ve diger testler igin uyarlayabilir. Klinik labora-
tuvarlarda akilli laboratuvar yazilimlari kullanilarak milyonlarca dolar tasarruf edilebilir.

Anahtar Kelimeler: Test 6nleme, AlinlQ, Algoritma, Gereksiz test

Abstract

Background: In countries where health services are free, laboratory test costs are increasing. New
software methods for preventing unnecessary tests without obstructing the test orders can provide
significant savings. The aim of this study was to detect unnecessary test amounts that were preven-
ted for 2 years with algorithms defined in intelligent laboratory software.

Materials and Methods: AlinlQ (Abbott, USA) software has been defined algorithms that detect and
cancel unnecessary tests without preventing clinicians from ordering. The prevented quantities of
five different laboratory tests (direct bilirubin, chlorine, AST, fPSA and fT3), which were requested
from January 2018 to January 2020, were calculated. It was compared with the proportional amo-
unts of the same tests that were performed between January 2016 and January 2018, which were
studied without software.

Results: Algorithms prevented 261540 AST, 174096 direct bilirubin, 135373 chlorine, 27486 FT3,
1160 free PSA. A total of 599656 tests were saved in 2 years.

Conclusions: In this study, defined algorithms successfully prevented unnecessary tests. Any clinical
laboratory can use these simple algorithms and adapt it for other tests. Millions of dollars can be
saved by using intelligent laboratory software in clinical laboratories.

Keywords: Test preventing, AlinlQ, Algorithm, Unnecessary test
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Giris

Klinik laboratuvarlarda c¢alisilan test giderleri her yil artmak-
tadir. Saglk hizmetlerinin Gcretsiz ve kolay ulasilabilir olmasi
bunun nedenleri arasindadir. Gereksiz test talepleri gereksiz
is akisina neden olur. Bu konu, saghk harcamalarini artiran
bir sorun olarak tiim diinyada dikkate alinmakta ve ¢6ziim
yontemleri tartisilmaktadir (1, 2). Klinisyenlerin laboratuvar
kullanim ahskanliklarini degistirmek icin hastane bilgi sis-
temlerinde tavsiye rehberligi olanlar da dahil olmak (izere
cesitli calismalar yapilmistir (3, 4). Genellikle kullanilan yon-
temler, numune laboratuvara ulasmadan test istemlerinin
engellenmesine yonelik olmustur (5-7). Laboratuvar testleri-
nin istemlerinin yapilmasi sirasindaki engellemeler klinisyen-
lerin istemedigi bir durumdur. Clinkl malpraktis davalarin-
dan gekinen klinisyenler, herhangi bir hastalik tanisini kagir-
mak istemezler ve tanisal test sonuglarina ulasmak onlar igin
onemlidir (8). Test istemlerini engellemeden analitik fazda
gereksiz testleri 6nlemeye yonelik yeni yazilim yontemleri
onemli olglide tasarruf saglayabilir. Laboratuvar yazilimlari,
klinik taniya ulagmada sorun olusturmayacak sekilde sinirsiz
algoritmaya izin verir. Bu ¢alismanin amaci, akilli laboratuvar
yaziliminda tanimlanan algoritmalar ile 2 yil boyunca engel-
lenen gereksiz test miktarlarini tespit etmektir.

Materyal ve Metod

Bu c¢alismada, klinik biyokimya otoanalizéri (Abbott,
C16000, USA) ve hormon otoanalizorli (Siemens, Centaur
XP, Germany) arasinda iletisimi saglayacak AlinlQ (Abbott,
ABD) yazilimi kullanilmistir. Yazihma 5 farkli algoritma tanim-
lanmistir. Tanimlanan algoritmalar genel tip bilgisi dahilinde
her laboratuvar tarafindan kullanilabilecek tanimlamalar
olup, telif hakki gerektirmemektedir. Klinisyen tarafindan ta-
lep edilen alanin transaminaz (ALT), total bilirubin, total
prostat spesifik antijen (PSA), tiroid uyarici hormon (TSH),
serbest T4 (FT4), sodyum (Na) ve potasyum (K) testlerinin
yapilmasi istenmistir. Yukarida belirtilen test sonuclari elde
edildikten sonra, ALT testi normal aralikta olan hastalar igin
aspartat transaminaz (AST) testi calismasi iptal edildi, total
bilirubin testi normal aralikta olanlar igin direkt bilirubin testi
calismasi iptal edildi, PSA normal olanlar igin serbest PSA
testi calismasi iptal edildi. Serbest T3 (FT3) iptali icin hem
TSH hem de FT4 testlerinin normal aralikta olma sarti kondu.
Her iki sonucun da normal arali§in disinda olmasi duru-
munda FT3 testi caligildi. Gereksiz klor testini iptal etmek igin
Na ve K testlerinin normal aralikta olmasi sarti tanimlandi.
Her iki sonucun da normal arahgin disinda olmasi duru-
munda klor testi ¢alisiimistir. AST, direkt bilirubin, klor, FT3
veya Serbest PSA testlerinin tek basina kodlandig durum-
larda herhangi bir iptal yapilmamistir. Algoritmalar Ocak
2018’de tanimlandi ve 2 yil boyunca calistirildi. iptal olan
test sayilarinin arasindaki farki karsilastirabilmek igin Ocak
2016’dan Ocak 2018’e kadar olan test sayilari da hesaplandi.
Test sayilarina ek olarak AST/ALT, direkt bilirubin/total bili-
rubin, serbest PSA/total PSA, FT3/FT4 ve Cl/Na oranlari da
hesaplanarak karsilastirildi.
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Bulgular

Herhangi bir algortima kisitlamasinin olmadigi Ocak 2016 ile
Ocak 2018 arasi 299360 ALT testi, 283383 AST testi gercek-
lestirildi. AlinlQ programinin ¢ahstinldigi iki yil boyunca
307859 ALT testi ve 29888 AST testi gerceklestirildi. AST/ALT
orani %94,66 dan %9,71 e geriledi (tablo 1). AlinlQ ¢ahstiril-
masa idi tahmini calisilacak AST sayisi 291428 olarak hesap-
lanmistir (tablo 2). Tahmini ¢calisilacak test sayilarina gore ta-
sarruf edilen test sayisi 261540 olarak gerceklesmistir. Ali-
nlQ'dan dnce toplam 182372 total bilirubin testi ve 178831
direkt bilirubin testi calisildi. AlinlQ'dan sonra toplam
216653 total bilirubin, 38350 direkt bilirubin calisilmistir. Di-
rekt bilirubin/Total bilirubin orani %98,06 dan %17,70 e ge-
riledi (tablo 1, sekil 1).

24,66 98,06
— =
67,34 62,07
32,71
971 17,7 B 12,08 16,79 14,42
AST/ALT Direkt FT3/TSH Klor/Sodyum Serbest
Bilirubin/Total PSA/PSAa
Bilirubin

= 2016-2018 2018-2020

Sekil 1. Algoritmalarin kullaniimadig 2016-2018 vyillari ile
kullanildigi 2018-2020 yillari test tiketiminde gorilen oran-
sal azalma

Tablo 1. Algoritmalarin kullaniimasiyla (AlinlQ yazilimi ile)
test sayilarindaki oransal degisimler

Test 2016-2018 2018-2020
Test Sayist | Oran % (b/a) | TestSayisi | Oran % (b/a)

ALT? 299.360 94,66 307.859 9,71

AST> 283.383 29.888

Total Bilirubin? 182.372 98,06 216.653 17,70

Direkt Bilirubin® 178.831 38.350

TSH? 90.770 32,71 75.974 12,04

FT3b 29.696 9.154

FT4 61.575 57.636

Sodyum? 246.019 67,34 267.815 16,79

Klor® 165.662 44.966

Potasyum 244.544 269.226

PSA? 3.454 62,07 2.434 14,42

Serbest PSAP 2.144 351

Total 1.787.810 1.320.306

AlinlQ calistirilmasa idi tahmini calisilacak direkt bilirubin sa-
yisi 212446 olarak hesaplanmistir (tablo 2).

Tahmini calisilacak test sayilarina gore tasarruf edilen direkt
bilirubin test sayisi 174096 olarak gergeklesmistir. Ali-
nlQ'dan 6nce toplam 3454 total PSA testi ve 2144 serbest
PSA testi ¢alisildi. AlinlQ'dan sonra toplam 2434 total PSA,
351 serbest PSA calisilmistir. serbest PSA/Total PSA orani
%62,07 den %14,42 ye geriledi. AlinlQ galigtiriimasa idi tah-
mini calisilacak serbest PSA sayisi 1511 olarak hesaplanmis-
tir. Tahmini galisilacak test sayilarina gére tasarruf edilen
serbest PSA test sayisi 1160 olarak gerceklesmistir. Ali-
nlQ'dan 6nce toplam 90770 TSH, 29696 FT3, 61575 FT4 testi
calisildi. AlinlQ'dan sonra toplam 75974 TSH, 9154 FT3,
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57636 FT4 testi testi c¢alisildi. FT3/TSH orani %32,71’den
%12,04’e geriledi (sekil 1). AlinlQ galistirilmasa, tahmini gali-
silacak FT3 sayisi 36640 olarak hesaplanmistir. Tahmini ¢ali-
silacak test sayilarina gore tasarruf edilen FT3 test sayisi
27486 olarak gergeklesmistir. AlinlQ'dan o6nce toplam
246019 sodyum, 165662 klor testi ¢alisildi. AlinlQ'dan sonra
toplam 267815 sodyum, 44966 klor testi ¢alisildi. klor/sod-
yum orani %67,34'den %16,79’e geriledi. AlinlQ calistiril-
masa, tahmini ¢alisilacak klor sayisi 180339 olarak hesaplan-
mistir. Tahmini calisilacak test sayilarina gore tasarruf edilen
klor test sayisi 135373 olarak gerceklesmistir. AlinlQ pasif
olsa 2018-2020 yillari arasinda tahmini 722365 test calisila-
cakken, 122709 test olarak gerceklesmistir. Tasarruf sagla-
nan test sayisi toplam 599656 olarak gergeklesmistir.

Tablo 2. Galisilan test sayisi, algoritmalar olmadan (AlinlQ
calistirilmasa idi) tahmini ¢alisilacak ve 6nlenen test sayilari.

Calisilan test Tahmin edilen Onlenen gereksiz
sayisi * test sayisiv* test sayisi (y-x)
(AlinlQ aktif) (AlinlQ pasif)
AST 29.888 291.428 261.540
Direkt Bili- 38.350 212.446 174.096
rubin
FT3 9.154 36.640 27.486
Klor 44.966 180.339 135.373
fPSA 351 1.511 1.160
Toplam 122.709 722.365 599.656

*y siitunundaki tahmin edilen test sayilarinin hesaplanma sekli; Tablo 1 den
hesaplanan ve AlinlQ pasif iken 2016-2018 yillarindaki b/a oranlari (Tahmin
edilen test sayisi/ Calisilan test sayisi) esas alinarak elde edilen oranlara
gore ¢alisilmasi tahmin edilen test sayilari.

Tartisma

Preanalitik fazda laboratuvar testlerinin engellenmesi he-
kimlerin yogun calisma kosullarinda daha ¢ok stres altinda
kalmasina neden olabilir. istem asamasindaki engellemeler,
zorlastirilmis test istem arayiizi ile 6zglrlGgu kisitlanan he-
kimin malpraktis yapma kaygisinin artmasina ve ¢alisma mo-
tivasyonunun bozulmasina neden olabilir. Gereksiz testlerin
analitik asamada tespit edilmesi hekimlerin daha kabul ede-
cegi bir yontem olabilir. Laboratuvar karar destek sistemle-
rinin, analitik asamada birbiriyle iliskili bazi testleri 6nle-
mede faydali oldugu gosterilmistir (9).

Hekimlerin taniya uyumlu test istemleri laboratuvar hizmet-
lerindeki giderlerin artmasina neden olmaktadir (10, 11).
Malpraktis yasalarindan magdur olma korkusu, hastaya za-
rar verme anksiyetesi, yogun saglik hizmeti sirasinda taniyi
atlama korkusu hekimlerin gereksiz tetkik isteme nedenle-
rindendir (12, 13). Laboratuvar giderlerini énlemek igin bazi
testlerin sadeceilgili klinisyenler tarafindan istenmesinin kis-
men basarili oldugu gosterilmistir. Uygulanan yontemler ge-
nellikle preanalitik fazdaki uygulamalari icermekte ve bu ki-
sitlamalar klinisyenlerin hosuna gitmemektedir (14). Hekim-
lerin gereksiz test istemi yaptiklarini bilgilendirmenin ve la-
boratuvar kullanimlarini retrospektif incelenmesinin test is-
temi yaparken daha dikkatli olmalarina neden oldugu tespit
edilmistir (7). Kolay istemi saglayan test panellerinin olustu-
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rulmasi ve kisa yollar gereksiz test istemlerini arttirabilmek-
tedir. Ozel bir saglik kurulusunda yapilan bir calismada, he-
kimlerin test istemi yapilan yaziimin araytiziinde degisiklik-
ler ile daha az test istemi yaptiklari goriildi. Test istemi hak-
kinda egitim verilmesi, bazi bilgi notlari ile caydirma ve uyari
yapilmasi test sayilarini azaltabilmektedir (15-18). Servis
hastalarinda yapilan testlerin 24 saatlik periyotlarla istemi-
nin yapilmasina izin verilmesi tam kan, biyokimya ve koagu-
lasyon testlerinde azalmaya neden oldugu gosterilmistir. Bu
nedenle, istem periyotlarinin kontrol altinda tutulmasi, test
tekrarinda agiklama girme zorunlulugu gereksiz testlerin en-
gellenme yontemlerindendir (19-21).

Bu calisma onceki gcalismalarin aksine, hekimlerin istem yap-
1181 testlerin analitik fazda tespit edilerek, belli algoritmalarla
engellenmesi prensibine dayanmaktadir. Harran Universi-
tesi Uygulama ve Arastirma Hastanesi Klinik Biyokimya La-
boratuvari'nda biyokimya ve hormon analizérleri igin uygu-
lanan bes farkh algoritma ile gereksiz yere siralanan énemli
sayida test elimine edildi. iki yillik bir siirede; 261540 AST,
174096 direkt bilirubin, 135373 klor, 27486 FT3 ve 1160 ser-
best PSA testi engellendi. Engellenen testlerin iptalinde her-
hangi bir klinik taninin atlanmamasina dikkat edildi. AST/ALT
orani %94,6 dan %9,71’e, direkt bilirubin/total bilirubin
orani %98,06 dan %17,7’e, FT3/TSH orani %32,71’den
%12,04’e, klor/sodyum orani %67,34’den %16,79’e, serbest
PSA/Total PSA orani %62,07 den %14,42 ye geriledi. iki yilin
sonunda toplam 599656 gereksiz test engellendi. Laboratu-
varda iki yilda ¢alisilan toplam test sayisi yaklasik bes milyon
adettir. Engellenen gereksiz test orani toplam test sayisinin
%11,9’udur. Test sayisi daha yiiksek laboratuvarlarda bu al-
goritmalarin kullanilmasi yapilacak tasarrufun da daha fazla
olmasini saglayabilir.

AST testi spesifitesi dusiik olan ve bir¢ok hastalikta yliksele-
bilen bir testtir. Karaciger hastaliklarinda ALT ile birlikte ylk-
selir (9, 22, 23). Ayni zamanda iyatrojenik olarak intramus-
kuler enjeksiyon sonrasi ve 6rnek alimi sirasinda hemolize
baglh olarak da yikselebilir. Asiri egzersiz sonrasinda da yuk-
seldigi gorilebilmektedir (24). Herhangi bir patolojinin ol-
madigl iyatrojenik AST yiiksekligi, hekimlerde ve hastalarda
gereksiz obsesyona neden olabilir (25). Kas hastaliklari,
AST'nin etkilendigi baska bir durumdur, ancak Kreatinin ki-
naz (CK) kullanimi, kas hastaliginin distintildigi durumlarda
daha anlamhdir (26). Bu nedenlerden dolayi, ALT testi refe-
rans aralikta iken AST’nin calisiimamasi genellikle herhangi
bir aksaklik olusturmaz.

Total bilirubin test istemi, genellikle direkt bilirubin ile bir-
likte yapilir. Karaciger ve safra patolojilerinde referans de-
gerlerinin lizerine gikar (27). Total bilirubin referans deger-
lerde iken direkt bilirubinin yiikselmesi mimkin degildir. To-
tal bilirubin degeri normal oldugunda, direkt bilirubin degeri
hicbir hekimde kayg! olusturmaz. Bu ylizden direkt bilirubin
testinin gereksiz test istemleri arasinda en Ust siralarda ol-
dugu soylenebilir.

Klor, fizyolojik tamponlama mekanizmasi devreye girdiginde
bikarbonat ile yer degistiren bir iyondur. Kan referans deger-
leri genellikle sodyumla birlikte degiskenlik gosterir. Kan
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pH’sinin anormal oldugu durumlarda sodyumdan bagimsiz
degisen degerleri icin bu algoritma dezavantaj olusturabilir
(28). Fakat hekimler metabolik asidoz veya alkaloz siphe-
sinde kan gazi testi istemektedir. Rutinde kan gazi cihazlari
Na, K ve Cl testlerini de oksijen ve karbondioksit degerleriyle
birlikte tek profil halinde galisir. Bundan dolayi, klor sifti ol-
dugunda anormal klor degerinin atlanma ihtimali yoktur. 2
yil icinde, klor testinin galisiimadigi icin itiraz eden tek bir he-
kim olmustur. Hekim alkalozda olan bir hasta icin bu itirazi
yapmistir. Kan gazi testi istedigini de belirten hekime klor so-
nucunu kan gazi panelinde de gorebilecegi belirtilmistir.
Prostat hastaliklarinda total PSA degeri, serbest PSA ile bir-
likte ylkselir (29). Total PSA testi fizyolojik sinirlarda iken
serbest PSA dlizeyine bakmak gereksizdir. Genellikle {iroloji
klinigi tarafinda istenen testin iptaline yonelik herhangi bir
itiraz olmamistir.

Tiroid hastaliklarinin tani ve takibinde TSH, FT3 ve FT4 test-
leri birlikte istenir. Genel tarama icin FT4 ve TSH’nin referans
araliginda olmasi yeterlidir. Nadir de olsa bazi tirotoksikoz
vakalarinda izole FT3 yiiksekligi gorilebilir. Bu algoritmada,
FT4 ve TSH testleri normal aralikta oldugunda FT3 testinin
calisiilmamasi istenmektedir. izole FT3 yiiksekliginin atlanma
ihtimaline karsi ilgili bolimlere bilgilendirme yapilmistir.
Boyle bir durumda hekim sadece FT3 test istemini yapabilir
ve algoritma devre disinda olacaktir. ki yil icinde izole FT3
yuksekligi agisindan herhangi bir aksaklik ortaya ¢tkmamigtir.
Gereksiz testleri engellemeye yonelik bes farkli algoritma iki
yiIl boyunca basariyla galistirilarak, yaklasik 599656 biyo-
kimya testinin tasarrufu saglanmistir. Analitik faz icin tanim-
lanan bu algoritmalar kolay, ucuz ve cihaz markalarindan ba-
gimsiz olarak her klinik laboratuvarda preanalitik faz kisitla-
malarina ek olarak uyarlanabilir. Diinya genelinde ciddi artis
gosteren saghk harcamalarinda tasarruf saglamak igin bu tir
onlemler pahali hepatit belirtegleri, TORCH paneli ve PCR
testleri igin de uygulanabilir.

Etik onam: Bu ¢alisma igin etik izin gerekmemektedir.
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Abstract

Background: The relationship between placental localization and fetus is unclear. This study was aimed to
determine the relationships between placental localization, ultrasound findings and pregnancy outcomes of
the third trimester of pregnancies.

Materials and Methods: Three-hundred and two women were included in the study. Maternal age, gravidity,
parity, abortion and live birth numbers, types of previous births, gestational age, femur length (FL), biparietal
diameter (BPD), head circumference (HC), abdominal circumference (AC), placental localization (ante-
rior/posterior/lateral/fundus), umbilical artery systolic/diastolic ratio (S/D), fetal presentation, type of deliv-
ery, post-partum parameters of infant were obtained from archive records.

Results: The placentas were located in the anterior, posterior, fundal and lateral uterine wall in 38.1%, 30.1%,
19.9%, and 11.9% of individuals, respectively. Measurements of the HC in the third trimester were differed
according to the localization of the placenta, and the HC measurements were significantly higher if the pla-
cental localization was anteriorly (p=0.045). There were no differences in other ultrasonographic measure-
ments (S/D, BPD, AC ve FL), in the height, weight, and gender of the baby, gestational week at delivery,
APGAR scores and type of delivery according to the placental localization (p>0.05).

Conclusions: In this study, we found that placental localization did not affect pregnancy outcomes, type of
delivery and gender of the baby in risk-free, spontaneous and single pregnancies in the third trimester. Also,
we stated that the previous birth type did not give an idea about placental localization. We think that pla-
centa implantations, except placental location anomaly and invasion anomaly, do not provide precise infor-
mation about pregnancy outcomes and type of delivery.

Key Words: Placenta localization, Third trimester, Ultrasonography

oz.

Amag: Plasenta lokalizasyonu ve fetiis arasindaki iliski belirsizdir. Bu ¢alismada, gebeligin tGglinci trimeste-
rindeki plasenta lokalizasyonu ile ultrasonografi bulgulari ve gebelik sonuglari arasindaki iligkilerin belirlen-
mesi amaglanmistir.

Materyal ve Metod: Calismaya 302 kadin dahil edildi. Anne yasi, gravidite, parite, diisiik ve canli dogum sa-
yisl, 6nceki dogum sekilleri, gebelik yasi, femur uzunlugu (FL), biparietal gap (BPD), bas gevresi (HC), abdomi-
nal gevre (AC), plasenta lokalizasyonu (anterior/posterior/lateral/fundus), umblikal arter sistolik/diyastolik
orani (S/D), fetal prezentasyon, dogum sekli, bebegin dogum sonrasi parametreleri arsiv kayitlarindan elde
edildi.

Bulgular: Plasenta lokalizasyonlari sirasiyla bireylerin %38.1, %30.1, %19.9 ve %11.9'unda anterior, posterior,
fundal ve lateral uterin duvarda bulunuyordu. Ugiincii trimesterde HC dlgiimleri plasenta lokalizasyonuna
gore farkhlk gosteriyordu ve plasenta lokalizasyonu anteriorda ise HC dlgimleri anlamli olarak daha yiiksekti
(p=0.045). Diger ultrasonografik 6l¢timlerde (S/D, BPD, AC ve FL), bebegin boy, kilo ve cinsiyeti, dogum haf-
tasi, APGAR skorlari ve dogum seklinde plasenta lokalizasyonuna gore farkhlik yoktu (p>0.05).

Sonug: Bu ¢alismada Uglincli trimesterdeki risksiz, spontan ve tekil gebeliklerde plasenta lokalizasyonunun
fetal sonuglari, dogum seklini ve fetal cinsiyeti etkilemedigini saptadik. Ayrica 6nceki dogum seklinin plasenta
lokalizasyonu hakkinda fikir vermedigini tespit ettik. Plasenta lokalizasyon anomalisi ve invazyon anomalisi
disindaki plasenta implantasyonlarinin fetal sonuglar ve dogum sekli hakkinda kesin bilgi vermedigini distin-
mekteyiz.

Anahtar kelimeler: Plasenta lokalizasyonu, Ugiincii trimester, Ultrasonografi
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Introduction

Ultrasonography is a routinely performed evaluation in
pregnant women to gain an idea about the fetus's anatomy
and development, placenta and its structures (1). The pla-
centa is a nutrient structure, and also a site of waste
exchange between the mother and fetus (2). It is known
that placental localization may change during pregnancy
according to the adequate blood supply of the placenta.
The placenta is usually implanted on the anterior wall or
the posterior wall of the uterine where the blood supply is
the highest (3). Also, the placenta can be implanted on the
fundal part, right lateral and left lateral regions of the ute-
rus. Some studies in the literature stated that the placental
migration to the different uterine walls could affect the
type of placental separation, type of delivery, dynamics of
labor and postpartum parameters (4). Studies have indica-
ted that the implantation regions of the placenta at various
rates (5-8).

However, the mechanism of placental implantation is not
fully understood, and the relationships of placental regions
with pregnancy outcomes and ultrasound findings have not
been adequately explained. When the literature is re-
viewed, it is seen that there is a need for studies towards
identifying the relationships of placental localization. The-
refore, in this study, we aimed to examine the relationships
between placental localization, ultrasound findings and
pregnancy outcomes of the third trimester of pregnancies.

Materials and Methods

This retrospective study was performed on the data of third
trimester pregnant women at Dicle University Department
of Obstetrics and Gynecology archives between June 2019
and October 2019. Ethics committee approval was obtai-
ned from The Ethical Committee of Dicle University Faculty
of Medicine (decision no:252, dated: 14.11.2019).
Maternal age, gravidity, parity, abortion, and live birth
numbers, types of previous births, gestational age, femur
length (FL), biparietal diameter (BPD), head circumference
(HC), abdominal circumference (AC), placental localization
(anterior/posterior/lateral/fundus), umbilical artery systo-
lic/diastolic ratio (S/D), fetal presentation (cephalic/bre-
ech/transverse/oblique), type of delivery (Cesarean/vagi-
nal delivery), post-partum parameters of infant (height/we-
ight/gender of the baby/gestational week at delivery/AP-
GAR scores at 1. minute and 5. minutes) were obtained
from archive records.

Pregnant women who were in the third trimester of preg-
nancy and evaluated by ultrasonography during pregnancy
follow-ups were included in the study. Pregnancies with int-
rauterine ex, twin pregnancies, those with pregnancy
complications (diabetes, hypertension, etc.), those with
placental location anomaly, amniotic fluid anomalies
(polyhydramnios, oligohydramnios), congenital anomalies,
preeclampsia, ablation placenta, intrauterine growth retar

Placental localization in the third trimester of pregnancy

dation were not included in this study. Patients with mis-
sing parameters that we evaluated in the archive records
for our study were not included in the study.

In our study, the ultrasound examination was applied tran-
sabdominally. Ultrasonographic measurements were made
with the Voluson 730 Expert ultrasound device (GE Medical
Systems, Zipf, Austria). The bladder did not have to be full.
However, if the pelvis was not seen well, the patient’s blad-
der should had to be filled until to a suitable capacity. Ute-
rine localization of the placenta was noted as anterior, pos-
terior, fundal and lateral (Figure 1).

If the placenta located in the anterior inner surface of the
uterus corpus, it was defined as anterior located placenta.
If it is located in the right or left lateral inner wall of the
uterus then that was defined as lateral localization of pla-
centa. Fundal localization of the placenta is defined where
the placenta located in the fundus of the uterus. The most
important clinically useful distinction of the location is the
relationship between the lower portions of the placenta
and the internal os of the uterus (9). Terms such as low-
lying placenta, marginal placenta previa, partial and total
placenta previa, all refer to an abnormally low placenta. A
total placenta previa completely covers the internal os (10).
The BPD was measured on a plane of the section that inter-
sects both the third ventricle and thalamus. The cursors
were then placed on the outer edge of the proximal skull
and the inner edge of the distal skull. This length was noted
as BPD. The calvarium was always displayed symmetrically
in the image. HC measurements were obtained by placing
the cursors on the outer margins of the calvarium bilate-
rally. Image for FL aligned along the long axis of transducer
femoral bone (11). The proper view was obtained by visua-
lizing either the femoral head or the greater trochanter at
the proximal end of the femur and the femoral condyle at
the distal end. The calipers were placed at the junction of
bone and cartilage to measure only ossified bone (12).
Image for AC was taken at the level of the largest diameter
of the fetal liver, denoted by the point of union of the right
and left portal veins, which had a “hockey stick” appea-
rance (13).

The amniotic fluid index (AFl) was calculated by dividing the
uterus into four quadrants using the linea nigra for the right
and left divisions, and the umbilicus for the upper and
lower quadrants. The maximal vertical amniotic fluid poc-
ket diameter in each quadrant not containing cord or fetal
extremities was measured in centimeters; the sum of these
measurements was defined as the AFI. If the AFI<5 cm it is
called oligohydramnios, if AFl 224 cm it is defined as
polyhydramnios, the fluid index>5 cm and <24 cm it is nor-
mal (14).

By looking at the structure of the fetus leading to the birth
canal by transabdominal ultrasonography, the fetal presen-
tation was noted as cephalic, breech, oblique and trans-
verse.
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Figure 1. Posterior (a), anterior (b), left lateral (c) and fundal (d) localization of the placenta

All data were analyzed using Statistical Package for Social
Sciences (SPSS Inc., Chicago, IL, ABD). The distribution of
the data was evaluated by the Shapiro-Wilk test. The quan-
titative data were described as mean and standard devia-
tion and qualitative data were described using frequencies
and percentages. Differences in categorical variables were
evaluated by the chi-square test. The comparison of pla-
cental location and pregnancy outcome was done using
one-way analysis of variance (ANOVA) for quantitative va-
riables. If there was a difference between groups Games
Howell post-hoc test was applied to determine which mea-
surement causes to difference. Pearson’s correlation co-
efficient was used to investigate the relationships between
the placental localization and parameters. A p-value of <
0.05 was considered as statistically significant.

Results

Totally 602 pregnant women’s retrospective data were
examined. The average age of 302 pregnant women who
met the inclusion and exclusion criteria of this study was
30.25+ 5.63 years. The mean period of gestation was
36.60+ 2.25 weeks. At the third-trimester ultrasound scre-
ening, the placentas were located in the anterior uterine
wall, posterior uterine wall, fundal uterine wall and lateral
uterine wall in 38.1%, 30.1%, 19.9%, and 11.9% of individu-
als, respectively. The demographic and clinical characteris-
tics of pregnant women are given in Table 1.

According to the previous pregnancy stories of individuals

who participated in this study, 39 (12.9%) of the pregnant
women did not give birth before, 185 (63.3%) gave birth by
cesarean and 78 (25.8%) delivered normal vaginal delivery.
And it was determined that placental localization did not
differ according to the previous delivery method (p> 0.05)
(Table 1). The normal vaginal birth rate was 23.5% and ce-
sarean rate was 76.5% in terms of delivery type in current
pregnancies. According to the placental localization, there
was no significant difference in terms of delivery of current
pregnancy (p> 0.05) (Table 3).

Table 1. Demographic and clinical data of pregnant women
included in the study and frequency distribution of placen-
tal localization in the third trimester

Variables Recults
Maternal age (years)* 30.2545.63 (18-45)
Gravidity** 4(1-13)
Parity** 3(0-9)
Abortion** 1(0-8)

Live birth** 2 (0-9)
Previous birth (cesarean) n (%) 185 (63.3)
Previous birth (normal) n (%) 78 (25.8)
Previous birth (none) n (%) 39 (12.9)
Period of gestation (weeks)* 36.60+2.25 (26-41)
Placental localization n (%)
Anterior 115 (38.1)
Posterior 91 (30.1)
Fundal 60 (19.9)
Lateral 36 (11.9)

*Meanzstandard deviation (min-max), **Median (min-max)
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It was observed that the anterior location of the placenta is
most common in > 30 years of age group pregnants, fol-
lowed by posterior location (Table 2). However, there was
no relationship between maternal age and placental locali-
zation (p> 0.05).

Biometric measurement results, ultrasound findings and
postpartum parameters of the fetus according to the place-
ment of the placenta are given in table 3. It was determined
that HC measurements in the third trimester of pregnancy
differ according to placental localization, and HC measure-
ments were significantly higher in the anterior localization

Table 2. Placental localization in different age groups.

Placental localization in the third trimester of pregnancy

of placenta (p=0.045). There were no difference in other
ultrasonographic measurements (S/D, BPD, AC ve FL) in
terms of placental localization (p> 0.05). According to ges-
tational week intervals, there was no difference in terms of
localization of the placenta (p=0.819). The placental locali-
zations of fetuses, which were presented as cephalic, bre-
ech and transverse, generally found in the anterior surface
of uterine and, in the oblique presentation the placental lo-
calization was generally observed as anterior and fundal
part of uterine (p= 0.024).

Age groups Anterior Posterior Fundal Lateral P
N % N % N % N %

<20 2 0.66 2 0.66 1 0.33 4 1.32

21-25 26 8.60 14 4.63 12 3.97 8 2.64 0.171

26-30 37 12.25 35 11.58 18 5.96 12 3.97

>30 50 16.55 40 13.24 29 9.60 12 3.97

p<0.05 is statistically significant, chi-square test

Table 3. Biometric measurements, ultrasound findings and postpartum results of fetuses in the third trimester accor-

ding to placental localization.

Pre-natal parameters Anterior
Umblical artery S/D ratio 2.37+0.38
Biparietal diameter (BPD) 35.76+2.21
Head circumference (HC) 37.25+2.07
Abdominal circumference (AC) 36.69+2.58
Femur length (FL) 36.63+2.23
Period of gestation (week) n (%)

26-30 4 (44.44)
30-34 12 (37.5)
34-38 82 (37.10)
38-42 17 (42.5)
Fetal presentation n (%)

Cephalic 100 (36.63)
Breech 7 (43.75)
Transverse 5(71.42)
Oblique 3 (50)
Post-partum parameters Anterior
Baby height (cm) 49.4343.58

Baby weight (gr) 3014.31+466
Gender of the baby n (%)

Female 52 (36.87)
Male 63 (39.13)
APGAR score at 1. minute 5.37£1.19
APGAR score at 5. minute 7.97+0.88
Gestational week at delivery 37.30+1.97
Type of delivery n (%)

Normal vaginal delivery 22 (30.98)
Cesarean section 93 (40.25)

Posterior Fundal Lateral P
2.38+0.46 2.37+0.30 2.31+0.29 0.9072
35.93+1.84 35.63+2.09 36.2242.21 0.700?
36.06+1.98 35.18+2.09 36.13+2.01 0.045%*
36.9612.16 36.52+2.36 37.2842.28 0.5612
36.65+2.12 36.27+2.37 36.9242.13 0.623?
2(22.22) 2(22.22) 1(11.11)
9(28.12) 8 (25) 3(9.37) 0.819'
68 (30.76) 44 (19.90) 27 (12.21)
12 (30) 6 (15) 5(12.5)
89 (32.60) 50(18.31) 34 (12.45)
2(12.5) 5(31.25) 2 (12.5) 0.024"*
- 2 (28.57) -
- 3(50) -
Posterior Fundal Lateral P
50.11+2.77 49.43+4.50 50.61+2.73 0.176?
3090.54+499 2988.33+486 3217.50+527 0.308?
44 (31.20) 27 (19.14) 18 (12.76) 0.841
47 (29.19) 33 (20.49) 18(11.18)
5.76+1.28 5.72+1.34 5.58+1.29 0.1232
8.22+0.77 8.17+0.92 8.00£1.12 0.177?
37.73£1.86 37.334£2.13 37.67+2.23 0.4572
25 (35.21) 13 (18.30) 11 (15.49) 0.235
66 (28.57) 47 (20.34) 25 (10.82)

*p<0.05 statistically significant, 'chi-square test, “one-way ANOVA

It was seen that, pregnancy outcomes were not differ ac-
cording to the placental location (p> 0.05). There was no
difference in the height, weight, and gender of the baby
according to placental localization (p= 0.176, p= 0.308, p=
0.841, respectively). And also, there wasn’t seen a diffe-
rence according to placental localization in terms of gesta-
tional week at delivery and APGAR scores (p> 0.05) (Table
3).

According to the results of correlation analysis, there was
no correlation between placental localization and age, gra-
vidity, parity, live birth numbers, abortus number, previ-
ous birth type, gestational week at delivery, gestational
week, fetal presentation, umbilical artery S/D ratio, BPD,
HC, AC, FL, type of delivery, height, weight, and gender of
the baby, APGAR scores (p> 0.05).
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Discussion

A total of 302 healthy pregnant women in the third trimes-
ter of pregnancy were examined in this study. The study
showed that the placental localization did not affect the
height, weight, and gender of the baby, APGAR scores of
baby, gestational week at delivery and type of delivery. On
the other hand, placental localization could affect on fetal
presentation and HC measurements of the fetus.

In the present study, most of the placenta (38.1%) were
located in the anterior inner surface of the uterus corpus.
We ranked as secondary the posterior placenta rate
(30.1%). In the study performed by Nagwani et al. on 100
pregnant women in the third trimester of pregnancy, the
rate of the fundal placenta was found 37% and the rate of
the anterior placenta was 29% (6). However, in our study,
we found the rate of the fundal placenta as 19.9%. Fidan
et al. who studied on 292 pregnant women in the third tri-
mester of pregnancy and found the placenta was located
in anterior, posterior and fundal wall in 52.7%, 37.7%, and
9.6% respectively (4). In a study conducted by Kéroglu et
al. on the second trimester of pregnant women, the ante-
rior placenta rate was determined as 40.6 % and the pos-
terior placenta rate was 35.9% (1). These results were con-
sistent with our study results. It is seen that placental lo-
calization rates were determined at different rates in vari-
ous studies. Since the placental localization mechanism is
unclear, we think that the variability of the placenta's pre-
sence anterior, posterior, lateral or fundal region of uterus
cannot be explained.

We determined that, the type of delivery did not change
due to the placental localization. Similar to our study, K6-
roglu et al. found that the type of delivery did not change
according to the placental localization (1). Granfors et al.
determined that the placental localization rate is 47.8%
anteriorly and, the normal vaginal delivery rate is 78.4% in
their study (5). However, it was not examined whether
there was a difference in terms of the delivery type accor-
ding to placental localization.

In our study, we found that neither the previous type of
delivery nor giving or not before did not affect the placen-
tal localization in the next pregnancy. Studies have found
that if the previous delivery was cesarean, the risk of pla-
centa previa increased by the ratio of 47% (15), and 60%
(16). However, when we examined the literature, we did
not find any studies which investigated whether the previ-
ous delivery method affected placental localization other
than placental implantation anomaly. We think that more
studies are needed on this subject.

In our study, no significant correlation was found between
placental localization and maternal age, but it was deter-
mined that the placenta was mostly in anterior localization
in the group which is above 30 years of age. Mirbolouk et
al. found a significant relationship between maternal age
(26- 35 years) and placental localization (17). In the study
of Magann et al., no significant difference was found

Placental localization in the third trimester of pregnancy

between maternal age and placental localization by fol-
lowing our study (18). However, we think that more stu-
dies are needed to reveal the existence of this relationship.
In terms of fetal biometric measurements, we found that
HC measurement was significantly associated with placen-
tal localization. In our study, no difference was found in
other measurements (BPD, FL, AC) in terms of placental lo-
calization. In accordance with our study Erdolu et al. stated
no significant difference in terms of placental localization
and BPD, FL, AC measurements (3). The researchers have
not measured HC in their study. In our study, we found
that HC measurement was higher, in those with an ante-
rior placental localization than other placental localizati-
ons. We thought that depending on the placement of the
placenta, the blood flow to the fetus may be variable and,
accordingly the measurements of HC may change.
However, due to the lack of difference in placental locali-
zation in terms of other biometric measurements, we
think that the studies to strengthen this interpretation are
needed.

Filipov et al. stated that placental localization is effective
on fetal presentation, and emphasized that fundal placen-
tal localization is associated with cephalic presentation
and mostly with breech presentation (19). Granfors et al.
found that fundal and lateral placenta localization is
mostly associated with breech presentation (5). In our
study, we found that patients with fundal placental locali-
zation had more fetal cephalic presentations. In the study
carried out by Granfors et al., only nulliparous patients,
smokers, and patients who became pregnant with in-vitro
fertilization method were included, and in the study of Fi-
lipov et al., only those with nulliparouss and placental lo-
cation anomalies were included (5,19). In our study, these
individuals were the criteria for exclusion, so we think that
other reasons except placental localization could affect fe-
tal presentation.

Uterine and ovarian arteries are the main blood supply of
the uterus. Placental localization is an important determi-
nant of placental blood flow (3). Nagwani et al. stated that
the low placental blood flow and perfusion may cause low
birth weight (6). We didn’t find a relationship between
birth weight and placental localization. Although it was not
statistically significant, we found the baby weights of pati-
ents with lateral placental localization more than those
with anterior placental localization. In a study conducted
by Devarajan et al., in accordance with our study, they de-
termined that newborn birth weights were different due
to placental localization, but this difference was not signi-
ficant (20). Therefore, we think that placental localization
cannot provide information about whether the fetus will
have a risk of intrauterine growth retardation (IUGR) or
macrosomia.

In our study, we found that gender of the baby is not rela-
ted to placental localization. While some studies indicate
that placental localization may affect gender of the baby

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2022;19(1):169-175.

DOI: 10.35440/hutfd.1091904

173



Giindiiz et al.

(3,17,21), Torricelli et al. stated that there is no significant
relationship between the gender of the baby and placenta
localization (22). In the studies which are indicating that
placental localization is related to gender of the baby, re-
searchers stated female fetuses have anterior placental lo-
calization and male fetuses have posterior placental loca-
lization (3,9). Mirbolouk et al. found that right anterior lo-
cated placenta could be seen in male fetuses, and left pos-
terior located placenta in female fetuses (17). In conduc-
ted studies, we see that there is not enough evidence to
support this information. Based on the results of our
study, we cannot say that placental localization affects
gender of the baby. We think the factors which affect gen-
der of the baby are the chromosomal ones.

When we examined in terms of APGAR scores, it was seen
that there was no difference in scores of APGAR 1. and 5.
minutes according to the placental localization. Although
it is not clear, Magann et al. stated that high lateral imp-
lantations are associated with low APGAR scores (18).
However, in the study of Magan et al., it is seen that risky
pregnancies such as placental location anomalies, and de-
tachment placenta, IUGR, preeclampsia, which are the
exclusion criteria in our study, are also included. Similar to
the results of our study, Kéroglu et al. found that APGAR
scores at 1. and 5. minutes did not differ according to pla-
cental localization (1).

The limitation of our study is a retrospective study and, the
ultrasonographic measurements were made by different
individuals could be considered as limitations of our study.
Examining different vessels with Doppler ultrasonography
could contribute to the future studies.

In conclusion, we found that the placental localization of
risk-free, single and spontaneous pregnancies in the third
trimester did not affect pregnancy outcomes, type of deli-
very and gender of the baby. We can say that the previous
type of delivery does not give an idea about the placental
localization. As a result, we think that excluding placental
location and invasion anomalies, placenta localization do
not provide precise information about pregnancy outco-
mes and type of delivery. Prospective studies with more
patient participation are needed.
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Amag: Koronavirls hastaligi 2019 (COVID-19), tehlikeli kuresel bir pandemi olarak tim diinyada yiiksek morbidite Dr. Seyda Nur DAGLI

ve mortaliteye yol agmistir. Oksidatif stres, proteinler, lipitler ve DNA Uzerinde glicli etkilere sahip olup, gesitli Harran Universitesi Tip Fakiiltesi,
hiicresel fonksiyonlarin bozulmasina neden olmaktadir. Bu nedenle oksidatif stresin; nérodejeneratif, kardiyovas- Fizyoloji Anabilim Dal,

kuler hastaliklar, diyabet ve metabolik sendrom gibi bircok hastaligin patogenezinde rol oynadigi gosterilmistir. Osmanbey Kamp(isii
COVID-19'da oksidatif stresin olasi roliine dair birgok kanit bulunmasina ragmen hastalik seyri boyunca nasil o ’

T ) Sanliurfa, Tirkiye.
degistigi bilinmemektedir.

Materyal ve metod: Bu calismaya hafif, orta ve siddetli semptom gosteren 18 kadin, 25 erkek olmak {izere toplam

43 COVID-19 hastasi dahil edilmistir. Hastalardan; 15. giin, 30. giin, 45. giin ve 60. giin olmak {izere 4 defa venéz E-mail: seyda_dgl@hotmail.com
kan ornekleri alinip; serumlarinda MDA, Protein karbonil, total antioksidan ve total oksidan dizeyleri 6lgtilmustir.

Bulgular: Erkeklerde 45. ve 60. glinlerdeki total antioksidan duizeyleri kadinlara kiyasla istatistiksel olarak anlamli Gelis tarihi / Received: 01.04.2022
olgude yuksek bulunmustur (p<0.05). Total oksidan dizeyleri siddetli semptomu olan hastalarda diger gruplara

kiyasla istatistiksel olarak anlamli 6lglide ytiksek bulunmustur (p<0.05). Hastalar yaslara gore kiyaslandiginda ise Kabul tarihi / Accepted: 13.04.2022

MDA, PC ve total oksidan dizeyleri 47 yasinin izerinde olan hastalarda 47 yasin altindaki yas gruplarina gore an-
lamli 6lgtide ytuksek bulunmustur (p<0.05).

Sonug: COVID-19un oksidatif strese neden oldugu ve bu durumun membran yapisini bozma, inflamasyon, apoptoz
ve semptomlarin daha siddetli olmasina neden olacagi kanaatindeyiz. Bu nedenle COVID-19 hastalarina 6zellikle
47 yasin Uzerindeki erkek hastalara etkili tedavi stratejilerinden biri olarak antioksidan maddelerin uygulanmasi
onerilebilir.

DOI: 10.35440/hutfd.1096787

Anahtar Kelimeler: COVID-19, Oksidatif stress, Total antioksidan, Total oksidan

Abstract

Background: The coronavirus disease 2019 (COVID-19), as a dangerous global pandemic, has caused high morbid-
ity and mortality all over the world. Oxidative stress has strong effects on proteins, lipids and DNA, causing disrup-
tion of various cellular functions. Therefore, oxidative stress; It has been shown to play a role in the pathogenesis
of many diseases such as neurodegenerative, cardiovascular diseases, diabetes and metabolic syndrome. Although
there is plenty of evidence for the possible role of oxidative stress in COVID-19, it is unknown how it changes over
the course of the disease.

Materials and Methods: A total of 43 COVID-19 patients, 18 women and 25 men, with mild, moderate and severe
symptoms were included in this study. From patients; Venous blood samples were taken 4 times on the 15th day,
30th day, 45th day and 60th day; MDA, Protein karbonil, Total antioxidant and total oxidant levels in their serum
were measured.

Results: Total antioxidant levels on the 45th and 60th days in men were found to be statistically significantly higher
than in women (p<0.05). Total oxidant levels were found to be statistically significantly higher in patients with
severe symptoms compared to other groups (p<0.05). When the patients were compared according to age, MDA,
PC and total oxidant levels were found to be significantly higher in patients over 47 years of age compared to those
under 47 years of age (p<0.05).

Conclusions: We are of the opinion that COVID-19 causes oxidative stress and this will cause membrane structure
disruption, inflammation, apoptosis and more severe symptoms. For this reason, it can be recommended to apply
antioxidant substances to COVID-19 patients, especially male patients over the age of 47, as one of the effective
treatment strategies.

Keywords: COVID-19, Oxidative stress, Total antioxidant, Total oxidant
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Giris

Siddetli akut solunum sendromu koronaviriis 2 (SARS-CoV-
2), 2019 Coronavirus hastaliginin (COVID-19) nedeni olup, ilk
vakalar Aralik 2019'da Cin'in Wuhan kentinde ortaya ¢ikmis-
tir (1). 20 Ekim 2020 itibariyle COVID-19, diinya ¢apinda yak-
lasik 41 milyon insanin enfekte oldugu 1.122.758'den fazla
insanin 8liimiine neden oldugu kayit edilmistir. Oliimlerin gi-
derek artmasi sonucunda 11 Mart'ta Diinya Saghk Orgiiti
tarafindan pandemi ilan edilmistir (2). Klinik olarak, SARS-
CoV-2 ile enfekte olan hastalarin ¢cogu minimal semptomatik
veya asemptomatik seyrederken, hastalarin ~%5'inde ciddi
akciger hasari ve/veya coklu organ yetmezligi gorulir (3).
COVID-19, kandaki yiiksek sitokin, kemokin ve C-reaktif pro-
tein seviyeleri ile kanitlandigi gibi, asiri inflamatuar yanitlara
yol agan anormal konakgi bagisiklik yaniti ile karakterizedir
ve solunum sisteminde ciddi hasar ile iliskilidir (4-6). Temel
olarak, SARS-CoV-2 enfeksiyonundan etkilenen bagisiklik sis-
temi yanitinin iki asamasi vardir. Birincisi, virisii ortadan kal-
dirmak ve hastaligin ilerlemesini engellemek igin gerekli ola-
cak spesifik adaptif bagisiklik tepkisidir. Digeri ise, belirleyici
ve onemli olan bagisikhk tepkilerini (anti-serum veya pegile
IFNa) artirmaktir (7). Baska bir bakis agisina gore, solunum
yolu kaynakh viral COVID-19 enfeksiyonlarinin ¢ogu infla-
masyon, sitokin Gretimi, hiicre 6lim ve oksidatif stresin ne-
den oldugu diger patofizyolojik streglerle giigli bir uyum
icinde olabilir (8-10).

Oksidatif stres (OS), reaktif oksijen turleri (ROS) ve anti-
oksidanlar arasinda oksidanlar lehine bir dengesizlik olarak
tanimlanir. Bu da redoks sinyallemesinin bozulmasina
ve/veya lipitler, deoksiribontkleik asit (11) veya pro-
teinlerde geri donlisii olmayan oksidatif hasara yol acar (12).
Oksidatif hasarlar, kanser, kardiyovaskiler, nérodejeneratif
ve akciger hastaliklari gibi farkh patolojilerin gelisiminde rol
oynar (13). Oksidatif stresin HIV 1, viral hepatit B, C ve D
virUsleri, herpes virisleri, korona virusleri gibi solunum
virtsleri dahil olmak Uzere ¢ok cesitli viral enfeksiyonlar
tarafindan tetiklendigi bilinmektedir. Birgok viral, bakteriyel
ve parazitik enfeksiyonun ROS ve akciger dokusu hasari ve
epitelyal bariyer disfonksiyonu ile iliskili reaktif nitrojen tu-
rlerinin Uretimini tetikledigi acikga anlasilmis olsa da, COVID-
19 progresyonuna katkida bulunan OS’in molekiler in-
flamasyon mekanizmalarini anlamak, hastalarda tedavileri
iyilestirmek icin gerekli bir ihtiya¢ olmustur. Oksidatif
stresin, yakin zamanda COVID-19'da kilit bir rol oynadigi
yapilan calismalarda gosterilmistir (8, 14). SARS-CoV-2
baglanmasindan sonra ACE2 biyoyararlanimindaki azalma,
Anjiyotensin (Ang) II'nin, NADPH oksidaz aktivasyonuna
neden olur. Bu durum OS ve inflamatuar yanitlari indiikleyen
sinyallere aracilik eder. Oksidatif stresin artmasi COVID-
19'un semptomlarinin siddetine katkida bulunur (15, 16).
Yapilan ¢alismalarda NADPH oksidaz-2'nin hastanede yatan
COVID-19 hastalarinda asiri eksprese edildigi ve OS’in art-
masina neden oldugunu gosterilmistir (17). Bu sonuglarla
uyumlu olarak, diger arastirmacilar makrofajlarda NADPH

Covid-19, Oksidatif stres, Toplam antioksidan, Toplam oksidan

oksidaz-2'in blokajinin OS’te azalma sayesinde hastalik fe-
notiplerini iyilestirdigini gbstermislerdir (18).

Biz bu ¢alismada, COVID-19 enfeksiyonu sonrasi farkli zaman
araliklarinda total oksidan ve total antioksidan diizeylerini;
protein ve lipitlere yonelik oksidatif hasarlar belirteclerini
arastirmayi, oksidatif stresin yas ve cinsiyet bakimindan
karsilastirimasini ve bazi spesifik semptomlarla iliskisini
ortaya koymayi amacladik.

Materyal ve Metod

Calisma protokolii ve érneklerin toplanmasi

Calisma protokoli Helsinki deklarasyonu ilkelerine uygun
olarak kurumsal bilimsel etik komitesi (Harran Universitesi
Klinik Arastirmalar Etik Kurulu Tarih: 19/11/2021 Karar No:
HRU/21.21.21) tarafindan onaylandi. Katilimcilardan yazili
bilgilendirilmis onam formu alindiktan sonra 18 kadin ve 25
erkek olmak Uzere toplam 43 hasta ¢alismaya dahil edildi.
Hastalara COVID-19 ters transkriptaz polimeraz zincir
reaksiyonu (RT-PCR) (n=40) veya klinik gozlem (n=3) ile
COVID-19 teshisi koyuldu. Standart prosedirlerle bir
nazofaringeal siriintl toplandi ve COVID-19'un varhgi RT-
PCR testi ile belirlendi. COVID-19 tanisi konulan hastalarla
bireysel olarak gorisiilerek semptom baslangi¢ tarihleri
kaydedildi. Hastanin semptom baslangi¢ glini 0 olarak kabul
edildi. Veno6z kan ornekleri 15, 30, 45 ve 60. glinlerde alindi
ve ornekleri 1500(x)g de 10 dk santrifiij edildikten sonra se-
rumlari ayrilarak calisma zamanina kadar -86 °C'lik derin
dondurucuda saklandi. Alinan kan érnekleri sirasiyla 15. giin
icin 1, 30. gilin igin 2, 45. gin icin 3 ve 60. giin icin 4 olacak
sekilde kodlandi. Buna goére 15., 30., 45., 60. giin MDA
dizeylerinin ifadesi icin sirasiyla MDA 1, MDA 2, MDA 3,
MDA 4 seklinde siniflandirildi. Katilimcilar ile uzman hekimin
hastalarla birebir gérismesinden elde edilen demografik
bilgiler, cinsiyet, yas, viicut kitle indeksi (BMI), hastalik de-
recesi ve hastalik belirtileri hazirlanan bilgi formu
kullanilarak kaydedildi (Tablo 1). Hastalar, hastalik derecesi
bakimindan Dusik (hastaligi 1-2 gin ayakta ¢ok hafif
geciren), Orta (hastaligi 3-5 giin evde dinlenerek gegiren) ve
Yuksek (hastaligi hastanede yatisi yapilarak gegiren) olmak
Uzere 3 farkli gruba ayrilarak siniflandirildi.

Total Antioksidan Kapasite (TAS) Tayini

Total antioksidan tayini Erel yontemine gore bir mikro-plaka
okuyucu (Varioskan Lux, Thermo Scientific, ABD) kullanilarak
yapildi. Bu yontemde fenton reaksiyonunda, demir iyonu
¢Ozeltisi ile hidrojen peroksit ¢dzeltisinin karistirilmasiyla hi-
droksil radikali uretildi. Reaktif-1'de bulunan demir iyon
¢Ozeltisi, reaktif-2'de bulunan hidrojen peroksit ¢ozeltisi ile
karistirildi. Bu karisimda, hidroksil radikali tarafindan
Gretilen kahverengi renkli dianisidinil radikal katyonu gibi
radikaller olusturuldu. Olusan hidroksil radikalinin baslattigi
glcll serbest radikal reaksiyonlarina karsi numunenin anti-
oksidatif etkisi 6l¢lildi. Bu analiz Trolox ile kalibre edildi ve
Trolox esdegeri (mmol Trolox Equiv/L) olarak ifade edildi
(20).
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Tablo 1. COVID-19 hastalarinin demografik bilgileri ve klinik
karakterleri

COVID-19 hastalarinin 6zellikleri (n)
Toplam hasta sayisi 43
Semptom gdsteren 43
Semptom gdstermeyen 0
Semptom derecesi siniflandirmasi (n)
1 (distik) 5
2 (orta) 21
3 (siddetli) 17
Semptomlar (n)
Oksiiriik 34 (%79.0)
Ates 37 (%86.0)
Nefes darligi 35 (%81.3)
Bas agrisi 29 (%67.4)
Terleme 29 (%67.4)
Karin agrisi 21 (%48.8)
istah kaybi 26 (%60.4)
Erkek cinsiyet (%) 25 (%58.1)

Kadin cinsiyet (%) 18 (%41.9)

Yas, medyan (min-max ) 40.0 (19-57)
Yas siniflandirmasi (n)

Yas 1 (>36) 19

Yas 2 (37-46) 13

Yas 3 (47-57) 11
VKi* siniflandirmasi (n)

1 (Normal) 18

2 (Fazla kilolu) 17

3 (Tip 1 obez) 6

4 (Tip 1 obez) 2

*VKI: Viicut kitle indeksi

Total Oksidan Kapasite (TOS) Tayini

Total oksidan tayini Erel yontemine gore bir mikro-plaka
okuyucu (Varioskan Lux, Thermo Scientific, ABD) kullanilarak
yapildi. Numunede bulunan oksidanlar, ferréz iyon-odianis-
idin kompleksini ferrik iyonuna oksitler. Oksidasyon
reaksiyonu, reaksiyon ortaminda bol miktarda bulunan glis-
erol molekdlleri tarafindan glglendirilir. Ferrik iyon, asidik
bir ortamda ksilenol orange ile renkli bir komplekse do-
nlstaralir.  Spektrofotometrik olarak olgilebilen renk
yogunlugu, numunede bulunan toplam oksidan molekail
miktari ile iligkilidir. Bu analiz H20: ile kalibre edildi ve H202
esdegeri (umol H202 Equiv/L) olarak ifade edildi (21).

Oksidatif Stres indeksi (OSi) Hesaplanmasi

Oksidatif stresin o6nemli bir gostergesi olan OSl'nin
hesaplanmasi icin 6ncelikle TOS ve TAS seviyeleri belirlendi.
Daha sonra OS indeksi su formile gore hesaplandi: OSI
(rasgele birimler) = TOS [(umol H20:2 esdegeri/L) /TAS (mmol
Trolox esdegeri/L)] x 100 (22).

Covid-19, Oksidatif stres, Toplam antioksidan, Toplam oksidan

Malondialdehid (MDA) Tayini

PUFA arasidonik asit ROS’lar ile etkilesime girerek sonunda
MDA, 4-hidroksi-2- nonenal (HNE) ve F2-izoprostanlar gibi
diger reaksiyon Urinlerini olusturmak Ulzere peroksitlenir.
ROS'un lipitlerle 6zel reaksiyonu genellikle "lipit pero-
ksidasyonu" olarak bilinir. MDA, HNE ve F2-izoprostanlar,
0S’in, yani lipit peroksidasyonunun yaygin olarak kabul
edilen biyobelirtegleridir. MDA'nin tiyobarbitirik asit (TBA)
reaktivitesi ile Olcimi, lipit peroksidasyonunu deger-
lendirmede en yaygin olarak kullanilan yontemdir. Serum
MDA diizeyleri, Deaper ve Hadley'in gelistirmis olduklari
yontem modifiye edilerek olgildi. Serum ve doymus bir TBA
reaktifi ¢ozeltisi, kaynar su banyosunda 15 dk boyunca pH
1.5'te 1sitildi. Sogutulduktan sonra stipernatantin absorbansi
532 nm'de spektrofotometrik (Thermo Scientefic Variosckan
Lux, ABD) 6lguldii. MDA-TBA kompleksinin bu dalga boyun-
daki molar ekstinksiyon katsayisindan (1.56x105 M-1 cm-1)
faydalanilarak, nmol/ ml cinsinden MDA konsantrasyonlari
hesaplandi (23).

Protein Karbonil (PC) Tayini

Protein karbonilasyonu, ROS’lar tarafindan tesvik edilebilen
bir tlr protein oksidasyonudur. Genellikle, 2,4-dinitro-
fenilhidrazin (DNPH) ile hidrazonlar olusturmak (zere
reaksiyona girebilen reaktif ketonlar veya aldehitler
olusturan bir islemi ifade eder. Diger amino asitlerin yani sira
lizin, arjinin, prolin ve treonin kalintilarinin yan zincirlerinin
“birincil protein karbonilasyonu” reaksiyonunda dogrudan
oksidasyonu, DNPH ile saptanabilir protein Urlnleri Gretir.
Bu calismadaki protein karbonil diizeyleri, DNPH reaksiyonu
ile manuel olarak analiz edildi. Analiz, protein hidrazon
olusturmak icin DNPH ile protein karbonil arasindaki
reaksiyonun spektrofotometrik tespiti ile yapildi. Karbonil
icerigi nmol/mg protein olarak belirlendi. Toplam protein
Olgiimleri ise Thermo Scientific uDrop Plate kullanilarak
olguldu (24).

istatistiksel analiz

istatistiksel analiz, SPSS Statistics yazilim versiyonu 25 (IBM
SPSS Inc.) kullanilarak yapildi. Dagilimin normalligini test et-
mek i¢in Shapiro-Wilk testi kullanildi. Normal dagihim
gosteren veriler ortalama + standart sapma seklinde, normal
dagihm gostermeyenler veriler (belirtilerin siiresi) median
(IQR) seklinde yazildi.

Normal dagilan verilerdeki gruplar arasi ¢oklu karsilastirma-
lar icin one way ANOVA kullanilirken grup igi ikili
karsilastirmalar igin Tukey HSD testi kullanildi. Normal
dagilim gbstermeyen verilerin  gruplar arasi  ¢oklu
karsilastirmalar icin Kruskal Wallis-H Testi, grup ici ikili
karsilastirmalarinsda ise Bonferoni dizeltmesi kullanildi.
Parametreler arasindaki korelasyonlar Pearson korelasyon
testi ile analiz edildi. p <0.05 istatistiksel olarak anlamh ka-
bul edildi.
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Tablo 2. Oksidtif stres parametrelerinin zaman dilimlerinde karsilastiriimasi. Veriler median (IQR) olarak sunulmustur

15.giin 30.gilin 45.giin 60.gilin p
TAS (mmol Trolox Eqv/L) 1.1(0.2) 1.1(0.3) 1.1(0.3) 1.1(0.2) 0.134
TOS (umol H20: Eqv/L) 17.5(13.8) 15.8 (11.2) 15.3(9.9) 12.6 (11.3) 0.122
0SI (AU) 1.5(1.6) 1.4(1.2) 1.4(0.9) 0.9 (1.4) 0.174
MDA (nmol/ml) 11.0(6.3) 10.2(7.1) 9.4 (6.8) 10.5(8.4) 0.966
PC (nm/mg) 82.2 (56.8) 75.1(46.7) 76.9 (53.2) 749 (57.4) 0.623

Giinler arasinda istatistiksel olarak anlamli bir farklihk gérilmemistir (p>0.05). TAS: Total antioksidan diizeyi, TOS: Total oksidan diizeyi, OSi: Oksidatif
stres indeksi, MDA: Malondialdehid, PC: Protein karbonil

Tablo 3. Oksidatif stres parametrelerinin kadin ve erkekler arasinda kiyaslanmasi. Veriler median (IQR) olarak
sunulmustur

Kadin (n=18) Erkek (n=25) p
TAS 1 (mmol Trolox Eqv/L) 1.06 (0.26) 1.22(0.25) 0.10
TAS 2 (mmol Trolox Eqv/L) 1.17(0.23) 1.22(0.49) 0.61
TAS 3 (mmol Trolox Eqv/L) 1.05 (0.36)° 1.26 (0.19)" 0.01
TAS 4 (mmol Trolox Eqv/L) 1.05 (0.26)° 1.23(0.33)" 0.04
TOS 1 (umol H,02 Eqv/L) 15.23 (12.24) 17.84 (14.75) 0.79
TOS 2 (umol H20; Eqv/L) 13.98(13.33) 17.61(11.68) 0.69
TOS 3 (umol H20; Eqv/L) 14.20(11.41) 16.14 (10.18) 0.20
TOS 4 (umol H,0; Eqv/L) 13.71(11.54) 12.42 (15.66) 0.47
0SI 1 (AU) 1.61(1.29) 1.35(1.77) 0.69
0SI 2 (AU) 1.14(0.95) 1.57(1.24) 0.21
0S! 3 (AU) 1.54(0.99) 1.24 (1.25) 0.81
0S1 4 (AU) 1.26 (1.35) 0.91 (1.83) 0.76
MDA 1 (nmol/ml) 8.87 (4.08) 13.19(8.58) 0.06
MDA 2 (nmol/ml) 9.34(8.70) 10.62 (4.78) 0.37
MDA 3 (nmol/ml) 9.34(8.17) 9.69 (6.83) 0.94
MDA 4 (nmol/ml) 8.76 (3.76)° 15.30 (9.46)° 0.02
PC 1 (nm/mg) 65.18 (44.90) 94.15 (75.34) 0.09
PC 2 (nm/mg) 66.07 (34.43)° 92.46 (70.25) 0.02
PC 3 (nm/mg) 77.01 (49.03) 75.99 (58.30) 0.69
PC 4 (nm/mg) 68.82 (30.35) 91.98 (93.04) 0.18

Tabloda farkli harf bulunan gruplar arasinda istatistiksel olarak anlamli fark vardir. TAS: Total antioksidan diizeyi, TOS: Total oksidan diizeyi, OSi:
Oksidatif stres indeksi, MDA: Malondialdehid, PC: Protein karbonil

Tablo 4. COVID-19 semptom siddetinin oksidatif stres parametreleri bakimindan karsilastirilmasi. Veriler median (IQR)
olarak sunulmustur.

Diisiik Orta Siddetli

TAS 1 (mmol Trolox Eqv/L) 1.26 (0.43) 1.12 (0.33) 1.09 (0.30)
TAS 2 (mmol Trolox Eqv/L) 1.11 (0.30) 1.16 (0.27) 1.25(0.58)
TAS 3 (mmol Trolox Eqv/L) 1.19 (0.35) 1.19 (0.28) 1.27 (0.49)
TAS 4 (mmol Trolox Eqv/L) 1.10(0.27) 1.18 (0.19) 1.22 (0.45)
TOS 1 (umol H:0: Eqv/L) 9.04 (5.6)° 17.9 (14.5)° 19.14 (14.75)°
TOS 2 (umol H20; Eqv/L) 16.14 (10.23) 15.45 (18.41) 17.39(10.19)
TOS 3 (umol H;0; Equ/L) 11.85 (11.42) 16.14 (15.64) 16.08 (9.41)
TOS 4 (umol H20; Eqv/L) 9.90 (14.85) 12.47 (15.67) 14.20 (50.95)
0s1 1 (AU) 0.71 (0.78)? 1.58 (1.32)° 1.86 (1.83)°
0SI 2 (AU) 1.57 (1.22) 1.34(1.30) 1.43 (1.31)
0SI 3 (AU) 1.01 (0.64) 1.60 (1.42) 1.35(1.19)
0S4 (AU) 0.83 (1.75) 1.00 (1.61) 0.98 (1.37)
MDA 1 (nmol/ml) 14.36 (7.88) 9.57 (5.19) 11.56 (16.81)
MDA 2 (nmol/ml) 12.03 (29.37) 10.51(8.17) 9.81 (6.39)
MDA 3 (nmol/ml) 9.28 (8.23) 9.34 (8.08) 10.39 (7.24)
MDA 4 (nmol/ml) 11.91(70.92) 9.11 (8.29) 15.41 (8.99)
PC 1 (nm/mg) 95.51 (36.70) 65.18 (57.65) 85.85 (78.00)
PC 2 (nm/mg) 76.93 (31.39) 68.24 (57.68) 87.17 (55.61)
PC 3 (nm/mg) 77.44 (5.93) 81.11 (78.25) 61.13 (43.77)
PC 4 (nm/mg) 82.41 (42.73) 71.63 46.48) 76.46 (114.19)

Tabloda farkli harf bulunan gruplar arasinda istatistiksel olarak anlamli fark vardir (p<0.05). TAS: Total antioksidan diizeyi, TOS: Total oksidan diizeyi,
0SI: Oksidatif stres indeksi, MDA: Malondialdehid, PC: Protein karbonil
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Tablo 5. Yas gruplarina gore oksidatif stres parametrelerinin karsilagtirilmasi. Veriler median (IQR) olarak sunulmustur.

<36 (n=19) 37-46 (n=13) 47-57 (n=11)
TAS 1 (mmol Trolox Eqv/L) 1.19 (0.39) 1.06 (0.38) 1.09 (0.19)
TAS 2 (mmol Trolox Eqv/L) 1.16 (0.26) 1.01(0.43) 1.30(0.37)
TAS 3 (mmol Trolox Eqv/L) 1.19 (0.35) 1.06 (0.34) 1.26 (0.23)
TAS 4 (mmol Trolox Eqv/L) 1.13 (0.21)? 1.19 (0.50)2 1.23 (0.22)°
TOS 1 (umol H20: Eqv/L) 15.19 (12.75) 20.00 (11.82) 15.45 (15.19)
TOS 2 (umol H;0; Eqp/L) 12.88 (10.12)° 19.71 (17.84)* 17.61 (9.53)
TOS 3 (umol H20; Eqv/L) 12.94 (10.22) 15.00 (10.47) 19.61 (6.91)
TOS 4 (umol H20; Eqv/L) 12.61 (13.99) 14.43 (10.50) 11.90 (25.34)
0SI 1 (AU) 1.32(1.37) 2.08 (1.45) 1.32 (1.46)
0SI 2 (AU) 1.07 (1.07) 1.65 (2.29) 1.47 (1.15)
0SI 3 (AU) 1.18(1.01) 1.60 (1.86) 1.51 (0.65)
0514 (AU) 1.00 (1.42) 1.02 (1.71) 0.97 (2.12)
MDA 1 (nmol/ml) 11.68 (5.08) 11.38 (13.40) 10.68 (7.50)
MDA 2 (nmol/ml) 10.57 (8.32) 12.20 (28.79) 9.46 (4.58)
MDA 3 (nmol/ml) 9.11 (8.76) 10.04 (8.08) 9.75 (3.82)
MDA 4 (nmol/ml) 10.45 (9.28) 8.40 (3.73) 16.11 (10.92)°
PC 1 (nm/mg) 63.96 (41.30)° 95.01 (45.32)° 105.05 (82.77)*
PC 2 (nm/mg) 63.91 (42.51) 81.62 (49.40) 98.99 (60.26)
PC 3 (nm/mg) 75.07 (39.85) 77.12 (54.00) 77.77 (85.62)
PC 4 (nm/mg) 77.24 (53.66) 79.43 95.65) 64.06 (109.82)

Tabloda farkli harf bulunan gruplar arasinda istatistiksel olarak anlamli fark vardir (p<0.05). TAS: Total antioksidan diizeyi, TOS: Total oksidan diizeyi,

0SI: Oksidatif stres indeksi, MDA: Malondialdehid, PC: Protein karbonil

Bulgular
COVID-19 hastalarinin demografik bilgileri ve klinik karak-
terleri Tablo 1’de gosterilmistir.

Giinlere gére farkhliklar

Oksidatif stres parametrelerinin diizeyleri tim zaman ara-
liklarinda karsilastirilmasi Tablo 2’de gosterilmistir ve ista-
tistiksel olarak anlamli bir fark gértlmemistir.

Cinsiyete gore farkhilhklar

Oksidatif stres parametrelerinin kadin ve erkekler
arasinda kiyaslanmasi Tablo 3’de verilmistir. Erkek has-
talarda TAS 3 ve TAS 4 diizeyleri kadin hastalara kiyasla
istatistiksel olarak anlamli dizeyde vyiksek bulundu
(p<0.05). Yine erkek hastalarda kadin hastalara gére MDA
4 dizeyi ve PC 2 diizeyleri istatistiksel olarak anlamli
diizeyde ylksek bulundu (p<0.05).

Hastalik derecesine gore farklliklar

Koronaviris hastaligi gegirilirken gosterilen semptom sid-
detlerine gore diisik, orta ve siddetli semptomlu gru-
plarin OS bakimindan karsilastirlmasi Tablo 4’te
yapilmistir. COVID-19 hastaligini orta ve siddetli semp-
tomlarla geciren bireylerin TOS 1 dizeyleri ve OSI 1
ylizdeleri, diisik siddette semptom gosteren bireylere

kiyasla anlamli olarak daha yiksek oldugu tespit edildi
(p<0.05).

Yas gruplarina gore farkhliklar

Yasa gore 36 ve alti, 37-46 arasi, 47-57 arasi gruplarin OS
parametreleri bakimindan kiyaslanmasi Tablo 5’te
sunulmusgtur. Buna gore, yas arahgl 47-57 arasinda olan
hastalardan TAS 4 ve MDA 4 diizeyleri 47 yasindan daha

kiiclk olan hastalara kiyasla istatistiksel olarak anlamli
dizeyde ylksek bulundu (p<0.05). Yaslari 37-46 yas
araligindaki bireylerde, TOS 2 diizeyleri diger gruplara
kiyasla anlamli 6lglide yiksek bulundu (p<0.05). Son
olarak PC 1 diizeyi 37-46 yas araligindaki hastalarda 37
yasindan kiiclk hastalara kiyasla ve 47-57 yas araligindaki
bireylerde diger gruplara kiyasla istatistiksel olarak an-
lamh diizeyde yiksek oldugu bulundu (p<0.05).

VKi’ye gére farkliliklar

Vicut kitle indeksi ile oksidatif stres parametrelerinin
kiyaslanmasi yapilmistir. Farkh VKi’ye sahip COViD-19
hastaligi gecirmis bireylerden alinan tim zaman dilim-
lerindeki 6rneklerde o6lglilen oksidatif stres parametre
diizeyleri arasinda istatistiksel olarak anlamli fark
gorilmedi (p>0.05).

Korelasyonlar

Oksidatif stres parametreleri ile COVID-19 semptomlari
arasindaki korelasyon analizi yapilmistir. Buna gore; nefes
darhgi ile TAS 1 diizeyi arasinda pozitif yonde istatistiksel
anlamlilik (p=0.002 r=0.631), nefes darligi ile TOS 2 dlizeyi
arasinda negatif yénde (p=0.041, r=-0.450), OSi 2
diizeyleri ile arasinda pozitif yonde istatistiksel anlamlilik
bulundu (p=0.011, r=0.540). Bas agrisi ile TOS 1 arasinda
pozitif (p=0.011, r=0.545) OSi 1 arasinda negative yénde
istatistiksel anlamhhk bulundu (p=0.04, r=-0.451).

Terleme ile TAS 1, TAS 2, TAS 4 ve OSi 1 arasinda negatif
yonde istatistiksel anlamlilik bulundu (sirasiyla; p=0.002
r=-0.654, p=0.035 r=-0.486, p=0.038 r=-0.493, p=0.025 r=-
0.512). Karin agrisi ile TAS 1, OSi 1 arasinda negatif ydnde
istatistiksel anlamlilik bulundu (sirasiyla; p=0.003 r=-
0.929, p=0.014 r=-854). istah kaybi ile TAS 3 dizeyi
arasinda pozitif yonde istatistiksel anlamlilik bulundu
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(p=0.042 r=0.530). Oksiiriik ile MDA 1 arasinda (p=0.008
r=0.551), istah kaybi ile MDA 4 arasinda pozitif yonde
istatistiksel anlamlilik bulundu (p=0.011 r=0.679). Son
olarak nefes darhgl ile MDA 1, MDA 3 arasinda pozitif
yonde istatistiksel anlamhhlk bulundu (sirasiyla p=0.044
r=0.494, p=0.006 r=0.621).

Tartisma

COVID 19 hastaligi mitokondriyal disfonksiyona neden ol-
maktadir bu durum; oksijen ve enerji Gretiminde nispi bir
azalmaya ve ROS iretiminde artisa yol agar. Bu durumda
sliperoksit, H202 ve diger reaktif tiirler esas olarak mito-
kondriyal solunum zinciri tarafindan uretilir. Hidrojen pe-
roksit, makrofajlarda, noétrofillerde ve endotel hiicrele-
rinde proinflamatuar sitokinleri NADPH oksidaz aracili-
giyla aktive eden birgok genin ekspresyonuna neden ola-
rak daha fazla stperoksit ve H202 Uretir (14, 25). Ayrica
yayinlanan arastirmalar, COVID-19 mikrobiyota disbiyo-
zunun toksik gazlar hidrojen sulfir (H2S) ve nitrojen oksit
(NO) uretimi yoluyla mitokondriyal homeostaziyi bozdu-
gunu gostermistir (25). Bu siregler nihayetinde COVID-19
hastalarinda oksidatif hasara yol agar. Calismalar, insan-
larda oksidatif hasarin meydana geldigini ve demografik,
fiziksel veya beslenme faktorlerinin ile iliskili oldugunu
gostermistir (26). Bizim bulgularimiz da bu sonuglarla ayni
dogrultuda olacak sekilde OS parametrelerinden TAS,
TOS, MDA ve PC diizeylerinin yikseldigi goriildii. Bu bag-
lamda ¢alismamizda ilk kez COVID-19 hastalarinda MDA
ve PC diizeylerinin yiikseldigi tespit edildi. Ozellikle erkek-
lerde OS parametrelerinin daha fazla arttigi tespit edildi.
Yaptigimiz ¢alismanin sonucunda yaslar arasinda kiyas-
lama yapildi ve 47 yasindan daha bliyiik hastalarda OS pa-
rametrelerinin daha fazla arttig istatistiksel olarak sap-
tandi. Ayni zamanda OS’in COVID-19 semptomlarinin sid-
deti ile kiyaslanmasinda yiiksek siddette semptom goste-
ren hastalarda OS parametrelerinin daha fazla olduguda
kaydedildi.

Oksidatif stres diizeyi erkek hastalarda daha yiiksektir

Literatiirde vyapilan bazi analizler, COVID-19'a ya-
kalanmada cinsiyet farkini  degerlendirmek igin
yapilmistir. Sistematik incelemede; erkekler ve kadinlar
arasinda COVID-19 teshisi konmus vakalarin toplanmig
prevalansinin sirasiyla 55.00 (51.43-56.58, 12 =%99.5,
p<0.001) ve 45.00 (41.42-48.57) oldugunu ortaya koydu.
Bu, COVID-19'un erkeklerde kadinlardan daha yaygin
oldugunu gosterir. Kanada, Ontario'da vyapilan bir
arastirma erkeklerin pozitif test verme olasiliginin daha
ylksek oldugunu gostermistir. Pakistan'da COVID-19 va-
kalarinin %72'si erkektir. Global Health 5050 verilerine
gore, bu sayr COVID-19 teshisi dogrulanmis vakalarin
sayisi ve hastaliga bagh o6lum orani, farkl Ulkelerde
erkekler arasinda vyuksektir (27). Yapilan baska bir
calismada farelerde koronavirlsler lizerinde daha 6nce
yapilan bazi arastirmalar, Ostrojenin koruyucu bir roli
olabilecegini &ne siirmistiir. Ostrojenler, artan sitokin

Covid-19, Oksidatif stres, Toplam antioksidan, Toplam oksidan

salinimina yol agan bagisiklik tepkisinin yikselme fazini
bastirir (28). Yazarlar ayrica, bir 6strojen reseptér antago-
nisti ile tedavi edilen disi farelerin, erkek farelerle ne-
redeyse ayni oranda 6ldiigiini gostermistir (29). Fizyolojik
ostrojen konsantrasyonlarinin, Ostrojen reseptérleri ve
mitojenle aktive olan protein kinaz ve nikleer faktor
kappa B yolu tarafindan manganez slperoksit dismutaz
ve glutatyon peroksidaz ekspresyonunu aktive ettigini
gostermektedir. Oksidatif ve metabolik stresle iliskili
Ostrojen yoksunlugu Uzerinde erken baslangich 6strojen
tedavisi ile ortadan kaldirldigi gosterilmistir (30). Yaptigi-
miz ¢alismanin sonucu COVID-19 hastasi olan erkeklerde
kadinlara kiyasla daha fazla OS goérilmesinin sebebini
aciklamaktadir. Erkeklerin sosyal hayatta daha aktif ol-
dugu dislnilirse COVID-19 virtsiine daha fazla maruzi-
yeti sonucu erkeklerde COVID-19'un daha fazla oldugu
normal gorilsede, COVID-19 sebepli 6llimlerin kadinlara
kiyasla daha fazla olmasinin sebebinin; OS stresin daha
fazla olmasindan kaynakli, inflamasyona ve apoptoza se-
bebiyet vererek bircok hastaliklarin kékenini olusturdugu
disandlebilinir.

Bazi spesifik COVID-19 semptomlari ile oksidatif stres
diizeyleri arasindaki iliskiler

Yapilan galismalar OS’in artmasi, COVID-19'un semptom-
larinin siddetine katkida bulundugunu gostermistir (15,
16). Bizim g¢alismamizin sonucunda bas agrisinin TOS di-
zeyi; nefes darhg, oksirlk ve istah kaybinin MDA dizey-
leri ile korelasyonunda pozitif yonde istatistiksel olarak
anlamh sonug¢ bulunmasi; OS’den kaynakli siddetli semp-
tomlarin bir agiklamasi olarak gérdlebilir. Yapilan galisma-
larin ve galismamiz sonucunda OS’den kaynakl inflamas-
yon, apopotoz ve COVID-19 virlsiine bagl gelisebilecek
semptom ile patolojilerin engellene bilmesi agisindan bu
hastalarin antioksidan destegi almalari, 6zellikle 47 yasi-
nin lzerindeki erkek hasta bireylere siddetle tavsiye edil-
mektedir. Mevcut ¢alisma COVID-19 semptomlari ile ok-
sidatif stres parametrelerinden MDA ve PC arasindaki ilis-
kiyi inceleyen ilk calismadir.

Semptom siddeti artisi oksidatif stresi artirir

Yapilan calismalarda NADPH oksidaz-2'nin hastanede ya-
tan COVID-19 hastalarinda asiri eksprese edildigi ve OS’in
artmasina neden oldugunu goésterilmistir (17). Bu sonug-
larla uyumlu olarak, diger arastirmacilar makrofajlarda
NADPH oksidaz-2'in blokajinin OS’deki azalma sayesinde
hastalik fenotiplerini iyilestirdigini gostermislerdir (18).
Bizim yaptigimiz calismada OS parametreleri ile hasta-
larda goriilen semptomlar arasinda korelasyon analizi ya-
pildi. Bu analiz sonucu diger ¢alismalarla uyumlu olarak;
okslrik ile MDA 1, istah kaybi ile MDA 4; nefes darligi ile
MDA 1, MDA 3; bas agrisi ile TOS 1 arasinda pozitif yonde
istatistiksel olarak anlamli korelasyon oldugu saptandi. Bu
durum bize semptomlar arttikga OS’inde arttigI sonucuna
ulastirmistir. Terleme ile TAS 1, TAS 2, TAS 4; karin agrisi
ile TAS 1 arasinda negatif yonde korelasyonun istatistiksel
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olarak anlamli 6l¢lide olmasi ise antioksidan madde art-
tikca semptomlarin azaldigi bilgisine ulastirmistir. Diger
bir yorumla semptomlarin artmasi OS’nin artmasina ve
antioksidan maddelerin azalmasina neden olmustur.
Nefes darhgiile TAS 1; istah kaybiile TAS 3 diizeyi arasinda
pozitif yonde istatistiksel anlaml korelasyon bulunmasi
ise bu semptomlarin antioksidan parametreleri art-
tirdiginin bir gostergesidir. Nefes darligi ve istah kaybi
semptomlarinin MDA diizeyleri ile istatistiksel olarak an-
lamli Olclide pozitif korelasyonu; bu semptomlarin OS
stresi arttirmasinin bir sonucu olarak antioksidan para-
metrelerinide arttigini disiindiirmektedir. Genel olarak
COVID-19 teshisi konmus hastalarda tim semptomlarla
beraber OS’in artmasi; baska kronik hastaligi olan birey-
lerde bu kronik hastaligin semptomlarinda artis gérilme-
sine neden olabilir. Bu durum COVID-19’un bireylerdeki
ilerleyisinin siddetli ve agir olmasina sebebiyet verebilir.
Buna gore, teshis koyulan COVID-19 hastalarina gligli an-
tioksidan maddeler ile takviye yapilmasinin koruyucu bir
etki gosterebilecegi ongorilmastir.

Artan yasla birlikte oksidatif stres diizeyi artar

Oksidatif stres hicrede endojen olusumu ve birikimini
saglayarak; lipid, protein ve DNA oksidasyonuna neden
olur. Lipid peroksidasyonu igin MDA, protein oksidasyo-
nunu igin PC dlizeylerinde artig goriliir. Bu stregler hiicre
ici hasara, hiicre fonksiyonlarinin bozulmasina, nihaye-
tinde hiicre 6liminin yaslanma ve yasa bagh cesitli kro-
nik hastaliklarla iliskilendirilmesine neden olur (31). Yas
artisi, COVID-19’a yakalanma riskini artirmakla birlikte,
yash hastalarda hastalik siddetinin daha yiiksek oldugu
yapilan ¢alismalarda gosterilmistir (32). Calismamizda yas
artisina bagli olarak MDA 4 ve PC 1 dizeylerinde artis ol-
dugu ilk kez tespit edilmistir. Bulgularin sonucunda
COVID-19 hastalarinda yasa bagli olarak semptomlarin
daha siddetli gorilmesi hem yasa bagh olarak hem de
COVID-19’un etkisi ile OS’in artmasindan dolayi oldugu
dusinidlmektedir.

insanlar yaslandikca, glutatyon Uretimi gibi antioksidan
savunma mekanizmalari da tikenir ve buna bagli olarak
ROS artig, tiim hiicrelerin nikotinamid adenin dintkleotid/
nikotinamid adenin dintkleotid fosfat (NAD*/NADP) ora-
ninin distigl bir psédohipoksi durumuna girmesine ne-
den olur (33, 34). Literatiirde yash hastalarin en disuk
NAD* seviyelerine sahip oldugu, buna karsilik en dusiik
riske sahip olan bebekler ve ¢ocuklarda en yiiksek seviye-
lerine sahip oldugu bildirilmistir (27, 32). Oksidatif stres
ayrica NAD*'ya bagiml enzim olan poli ADP riboz polime-
raz 1'i (PARP1) aktive eder. PARP1'in hiperaktivitesi, hlic-
resel NAD"In tiikenmesine, ATP eksikligine, enerji kay-
bina ve ardindan hiicre 6limine yol acar. Bu siregler,
proinflamatuar kaskadini gelistirme potansiyeline sahiptir
(35). Bu bilgiler dogrultusunda yasa baglh olarak OS’in art-
masini dogrular sekilde olan bulgularimiz 47 yasinin lize-
rindeki koronavirlis hastalarinda daha fazla OS’in goéril-
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mesini desteklemektedir. Artan yasla birlikte RARP1 art-
tirma, NAD* azalmasi kaynakli OS’in artmasina ek olarak
COVID-19 kaynakh OS’in artmasi daha fazla hiicre 6Imine
sebebiyet vereceginin bir gostergesidir. Bu durum hiicre
batinlugiuni bozarak doku harabiyetine sebebiyet vere-
cek; daha 6nce yapilan galismalarda gosterilen COVID-19
kaynakli coklu organ yetmezliginin temelini olusturabile-
cegi kanaatindeyiz.

Sonug olarak; yaptigimiz calismadan elde edilen veriler 47
yas Uzerindeki erkeklerde ve siddetli semptomu olan has-
talarda daha fazla OS’in oldugunu gostermistir.
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Abstract

Background: We aimed to evaluate the perfusion index (PI) level at the 10th minute of admission to the
emergency department in patients with non-ST-segment elevation myocardial infarction (NSTEMI) and un-
stable angina pectoris (USAP). In addition, we aimed to evaluate whether Pl is useful in differentiating
NSTEMI and USAP patients in the emergency department in the early stage.

Materials and Methods: Eighty NSTEMI (Group 1) and 50 USAP (Group 2) patients who were consecutively
admitted to our emergency department between November 2017 and May 2019 and diagnosed with acute
coronary syndrome were included in the study. In both patient groups, Pl measured with the Massimo-SET
Root 7362A RDS7 non-invasive pulse oximetry probe and other routine laboratory measurements were
measured and compared.

Results: The mean Pl was significantly lower in NSTEMI patients (p <0.001). At 30-day patient follow-up,
the PI of the reduce was significantly lower (P <0.001). The area under the curve was significantly lower for
Pl in NSTEMI patients (area under the curve 0.313, p = 0.016). At 30-day patient follow-up, the level of Pl
was significantly lower in the died patients than the survived patients (P <0.001). The area under the curve
was significantly lower for Pl in NSTEMI patients (area under the curve 0.313, p = 0.016).

Conclusions: Although our study shows that Pl may be an early marker in the distinguish of NSTEMI and
USAP patients and may be useful in predicting the mortality of these patients, more extensive studies will
support our hypothesis.

Key Words: Perfusion Index, Non ST segment elevation myocardial infarction , Unstable angina pectoris

0z.

Amag: segmenti ylkselmesi olmayan miyokard infarktist (NSTEMI) ve kararsiz anjina pektoris (USAP) has-
talarinda, acil servise basvurularinin 10. dakikasinda perflizyon indeksi (Pl) diizeyini degerlendirmeyi
amagladik. Ayrica, acil serviste NSTEMI ve USAP hastalarini erken safhada ayirt etmede PI'nin bir faydali
olup olmadigini degerlendirmeyi amagladik.

Materyal ve Metod: Kasim 2017- Mayis 2019 tarihleri arasinda acil servisimize ardisik olarak basvuran, akut
koroner sendromu tanisi alan 80 NSTEMI (Grup 1) ve 50 USAP hastasi (Grup 2) ¢alismaya dahil edildi. Her
iki hasta grubunda, Massimo-SET Root 7362A RDS7 non invazif pulse oksimetri cihazi probu yardimi ile
Olglilen Pl ve diger rutin laboratuvar 6lgildi ve karsilastirma yapildi.

Bulgular: NSTEMI hastalarinda Pl ortalamasi belirgin olarak dustik idi (p<0.001). 30 giinliik hasta takibinde,
olen hastalarda Pl seviyesi hayatta kalan hastalara gére anlamli olarak daha diistiktii (P <0.001). Egri altin-
daki alan, NSTEMI hastalarinda Pl igin 6nemli 6lgtide daha diisukti (egri altindaki alan 0.313, p = 0.016).
Sonug: Calismamiz, PI'nin NSTEMI ve USAP hastalarinin ayirt edilmesinde erken bir belirteg olabilecegini ve
bu hastalarin mortalitesini tahmin etmede faydali olabilecegini gosterse de daha kapsamli galismalar hipo-
tezimizi destekleyecektir.

Anahtar kelimeler: Perfiizyon indeksinin,ST segmenti yiikselmesi olmayan miyokard infarktiisii, Kararsiz
anjina pektoris, Acil Servis
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Introduction

The clinical spectrum of non-ST-elevation acute coronary
syndrome (ACS) includes patients with cardiomyocyte nec-
rosis or biochemical evidence of non-ST-segment myocar-
dial infarction (NSTEMI) and unstable angina patients wit-
hout cardiomyocyte necrosis. The clinical representation of
these syndromes can range from asymptomatic patients at
presentation to individuals with ongoing ischemia, electrical
or hemodynamic instability, and those who need urgent re-
vascularization (1). In the studies, it has been reported that
high-sensitivity cardiac troponin (hsTn) is useful in excluding
acute myocardial infarction (AMI) with high confidence and
without the need for additional testing. However, a reliable
test result around 60 minutes can be considered as a disad-
vantage. The pathological mechanism in acute STEMI is co-
ronary artery total occlusion. The pathological mechanism
for acute NSTEMI and unstable angina pectoris (USAP) may
be incomplete occlusion of the coronary artery. The sudden
onset and rapid development of acute coronary syndrome
can lead to life-threatening conditions at any time. There-
fore, early detection and diagnosis is critical for patients
with ACS (2).

Studies conducted in recent years suggest that the perfusion
index (P1) is an auxiliary method to evaluate the perfusion
status in adults and to determine the severity of the disease
(3,4).

PI, which is an indirect and non-invasive measurement, is
the evaluation of arterial pulsatile power in a specific area
(hand, finger, foot). It is calculated by pulse oximetry by cal-
culating the percentage of the pulsatile signal. In the litera-
ture, we did not find any record of a relationship between
Pl, a noninvasive method that measures microcirculation,
and cardiovascular death. We thought that IP could be use-
fulin differentiating between NSTEMI and USAP and predic-
ting the prognosis, which are easy to use and give rapid re-
sults. Thus, we aimed to evaluate the Pl level of NSTEMI and
USAP patients when they admitted to emergency depart-
ment (ED), and also to evaluate whether there is an early
prediction in the differentiation of NSTEMI and USAP pati-
ents.

Materials and Methods

The study was designed as a observational and prospective
study. The study approved by the Diyarbakir Gazi Yasargil
Training and Research Hospital Ethics Committee (approval
date: 29/09/2017 number: 83),

Study Population:Between November 2017 and May 2019,
130 patients with acute coronary syndrome,80 patients with
NSTEMI (Group 1) and 50 patients with USAP (Group 2), con-
secutively admitted to the ED were included in the study.
Most of the patients had symptoms, typical chest pain, as
well as the equivalent ischemic symptoms suggestive of ACS
such as shortness of breath, nausea, vomiting, jaw pain, arm
pain, and some participants. Cases were selected from pati-
ents who were brought to the ED consecutively and diagno-
sed as a result of anamnesis, electrocardiography (ECG),

Perfusion Index in Patients Presenting to the Emergency

troponin and ECHO.

The exclusion criteria of the participants in the study were
determined as follows: 1. STEMI patients, 2. cancer patients,
3. chronic obstructive pulmonary disease, 4. hematological
and rheumatic diseases, 5. acute febrile disease, 6. organ
transplant or those who take other narcotic drugs, 7. those
who take alcohol, cigarettes or other addictive substances.9.
Oxygen saturation below 95%.

Patients with a life-threatening condition and requiring im-
mediate invasive treatment were hospitalized. In all partici-
pants, ECG was taken and Pl was measured in the first 10
minutes. Blood samples of the patients were taken in the
first hour. Routine hemogram, biochemistry, CRP and Tro-
ponin T tests were studied in the blood samples taken. Pati-
ents with confirmed diagnoses were then followed up in the
relevant clinics for further treatment and follow-up, while
patients with the appropriate criteria were excluded from
the study.

Study variables

Pl and hs-CRP levels were the primary independent variab-
les. Troponin | and creatine kinase MB fraction (CK-MB) va-
lues were recorded and evaluated with ECG in the differen-
tiation of NSTEMI and USAP.

Measurement of Perfusion Index

PI measurement was performed with Massimo-SET Root
7362A RDS7 non-invasive pulse oximetry device saturation
probe. Before administering any medication and oxygen
therapy, the probe of the device was attached to the distal
phalanx of the non-dominant middle finger of the patients,
with the hand at heart level. During the procedure, continu-
ous measurement was made with the Pl probe by keeping it
waiting for 2 minutes.

Masimo Signal Extraction Technology (SET®), the Pl measu-
red by Masimo is a numerical value obtained from amplifi-
cation of the pulsations displayed on the plethysmographic
waveform. It is calculated as the ratio of the pulsatile signal
to the non-pulsatile signal. Perfusion index values between
0.02 and 20 can be detected by Masimo (5). The Masimo
pulse oximetry model focuses on the true arterial signal. The
normalized infrared pulsatile signal (IR) and normalized red
pulsatile signal (RD) detected in motion states include both
the arterial saturation signal and the venous (or non-arte-
rial) motion noise signal. In conventional pulse oximetry sys-
tems, low perfusion condition increases the unwanted sig-
nal-to-noise ratio and results in pulse oximetry error. The
software and hardware features of Masimo SET® are desig-
ned to give the best performance in patients with poor per-
fusion (5).

Other laboratory measurements

In blood samples from both NSTEMI and USAP patients on
admission to ED, complete blood count and routine bioche-
mical tests (Aeroset, Abbott, Abbott Park, lllinois, USA),
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cardiac markers (CK MB; reference weight 0.18-5 ng/mL and
troponin I; reference weight 0.02 0.06 ng/mL) with electroc-
hemilumine scan, Siemens Immulite 2000 instrument] and
highly sensitive C-reactive protein (hs-CRP) by (Roche / Hi-
tachi Cobas system, Roche Diagnostics, Germany) was car-
ried out. The blood of all subjects was centrifuged within 10
minutes with 3500 cycles within 10 minutes to study a tube
hemogram and another tube to study hs-CRP and other ro-
utine biochemistry, within 10-15 minutes after taking the
blood from the vein. The precipitate was measured immu-
noturbidimetrically and results were obtained in approxima-
tely 40 minutes. White blood cell count (WBC) was counted
by laser scattering using the Cell Dyn Ruby analyzer (range
4-10x109/L) (Abbott Laboratories Diagnostic Division, Ab-
bott Park, IL 60064 USA).

Statistical Analysis

Statistical analysis of the data was performed using SPSS
(version 20.0; SPSS Inc., Chicago, IL, USA). The number of ca-
ses included in the study was determined by power analysis.
A comparison was made between the Pl levels of NSTEMI
and USAP cases. Under the conditions of a = 0.005 of the
standard deviation of the Pl with 80% power, and the diffe-
rence between the two groups, the number of people nee-
ded was calculated as 43 for each group. Shapiro—Wilk test
was used for normal distribution evaluation. Arithmetic
meantstandard deviation was used for continuous variab-
les, frequency and percentage were used for categorical va-
riables. Comparisons of normally distributed numerical vari-
ables were made using Student's t test. Categorical variables
were analyzed using chi-square or Fisher's exact tests. Rece-
iver operating characteristic (ROC) curve analyzes were per-
formed to evaluate the diagnostic accuracy of Pl. The area
under the ROC curve was estimated. Specificity and sensiti-
vity values were determined. Tests for hypotheses P values
less than 0.05 were considered statistically significant.

Results

As shown in Table 1, of the 130 participants included in the
study, 80 (61.5%) had NSTEMI (37 males, 43 females; group
1) and 50 had USAP (21 males and 29 females; group 2). It
was similar in terms of gender (p=0.534); the mean age of
NSTEMI patients was 67.04.05 years, and USAP patients was
64.361£16.76 (p=0.329).

As seen in Table 2, the mean Pl was 4.04+2.46 in NSTEMI
patients and 6.24+7.69 in USAP patients (Figure 1). PI level
was significantly higher in USAP patients (p<0.001).

In contrast, the hs-CRP level was significantly higher in
NSTEMI patients than in USAP patients (20.15+23.50 vs.
10.37+13.67; p= 0.012; Figure 2).

Although WBC and NEU levels were higher in NSTEMI pati-
ents, the difference between the groups was not significant
(p=0.269 and p=0.170, respectively; Table 2).

Perfusion Index in Patients Presenting to the Emergency

Table 1. Average of demographic and laboratory values of
NSTEMI and USAP Patients

Parameters Group 1 (61.5%, n=80) Group 2 (38.5%, n=50) p*
[MeanzSD] [Mean%SD]

Age (yil) 67.04+14.05 64.36% 16.76 0.329
SBP (mmHg) 136.99+23.95 131.94+ 16.19 0.191
DBP (mmHg) 78.04+12.69 79.88+10.60 0.393
Time (hour) 11.89+£15.08 9.78+14.95 0.438
Pulse (beats/min) 84.58+ 24.50 83.86121.65 0.866
BMI (kg/m2) 27.1941.80 26.6813.41 0.365
Troponin I(ng/mL) 5.7317.66 0.2410,13 <0,001
T.Chol (mg/dL) 188.68+49.44 184.90+42.34 0.821
LDL (mg/dL) 114.64+36.84 108.78+33.08 0.655
HDL (mg/dL) 41.61+13.68 44.03+7.70 0.590
TG (mg/dL) 193.20+125.16 137.33+£71.05 0.199
LDH (U/L) 294.91+112.63 289.14+207.98 0.655
HbA1c (%) 10.92+29.88 7.47+1.61 0.717
CL (mmol/ L) 101.2614.51 101.26%3.68 0.998
Ca (mg/dL) 9.16+ 0.63 9.2140.51 0.653
NA (mEg/L) 139.73+4.04 139.72+3.83 0.998
K (mEg/L) 4.41+0.56 4.4610.52 0.611
HGB(g/dL) 13.40+2.07 13.77+2.49 0.374
HCT (%) 41.4615.83 43.98+4.72 0.013
Platelet count 252.78+86.77 254.13+5.84 0.923
MCV (fL) 89.8216.66 6.6616.65 0.175
MCH fL(fL) 29.06% 2.66 28.26128.26 0.443

*Student t test and Chi-square test. ALT- Alanine Aminotransferase, APTT-
Active partial thromboplastin time, AST- Aspartate aminotransferase, BMI-
Body mass index,Ca- Calcium, CL- Chlorine, DBP-diastolic blood pressure,
HCT- Hematocrit, HGB- Hemoglobin, HDL- High-density lipoprotein, Na- So-
dium, MCH- Mean corpuscular hemoglobin, MCV- Mean corpuscular vo-
lume, SBP- Systolic blood pressure, T.Chol-Total cholesterol, LDL- Low-den-
sity lipoprotein, TG- Triglyceride
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Figure 1. Mean Pl in NSTEMI and USAP patients

Table 2. The Mean Hs-CRP, WBC and NEU of NSTEMI and
USAP Patients

Parameters Group 1 (61.5%, n=80) Group 2 (38.5%, n=50) p*
[MeanSD] [MeanSD]

PI 4.04+2.46 6.1043.31 <0.001

Hs-CRP, mg /L 20.15423.50 10.37413.67 0.012

WBC 11.7943.92 10.95+4.46 0.269

NEU 8.0443.06 7.16+4.08 0.170

P*-Student t test. PI- Perfusion index, Hs-CRP- high sensitivity C-reactive
protein, WBC- White blood cells, NEU- Neutrophil
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Figure 2. Average hs-CRP level in NSTEMI and USAP patients
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Figure 3. ROC analysis of PI, hs-CRP, WBC and Neutrophil le-
vels

Table 3. The means of Hs-CRP, WBC and NEU in Died and
Survive patients

Survive patients Died patients

Parameter (92.3%, n=120) (7.7%, n=10) pP*
[MeanxSD] [MeanzSD]

Pl 5,08+2,93 1,831£3.31 <0.001

Hs-CRP (mg /L) 15,82+20,86 22,08+18,96 0.386

WBC (103/mm3) 11,40+4,13 12,35+4,33 0.490

NEU (103/mm3) 7,7243,50 7,7543,39 0.970

P*-Student t test. PI- Perfusion index, Hs-CRP- high sensitivity C-reactive
protein, WBC- White blood cells, NEU- Neutrophil

The 30-day follow-ups were analyzed, and then the data of
the patients who died were compared with the data of the
patients who did not die (Table 3).

The Pl value of the survivors was 5.08+2.93, while the Pl va-
lue of the dead was 1.83+3.31 and the difference was statis-
tically significant (Figure 3, P <0.001). ROC analyzes of PI, hs-
CRP, WBC and Neutrophil levels are shown in Figure 4; The
area under the curve was significantly lower for Plin NSTEMI
patients (area under the curve 0.313, p=0.016).
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Figure 4. Comparison of the mean Pl values of deceased and
surviving cases

Discussion

This study revealed that the mean Pl values were signifi-
cantly higher in USAP patients than the mean of NSTEMI pa-
tients, whereas the hs-CRP level was significantly higher in
NSTEMI patients. In addition, it showed that patients with
low Pl values significantly increased the risk of death in our
study.

Ischemic heart disease (IHD) is the leading cause of death
worldwide, and more importantly, the demographics of the
condition is changing with the increasing frequency of el-
derly patients presenting with ACS (6). Among the available
clinical biomarkers commonly used in ACS, specifically Car-
diac troponin | (cTnl), cardiac troponin T (cTnT), creatine ki-
nase-MB (CK-MB), and myoglobin. Especially hypersensitive
troponin | / T are markers of myocardial necrosis with high
sensitivity and specificity. However, it has recently been fo-
und that troponin | / T levels increase in diseases other than
myocardial ischemic necrosis (7-9). Also, effective clinical bi-
omarkers for unstable angina pectoris are still not available.
Therefore, new biomarkers, particularly expressive fluores-
cent, sensitive and stable, are important for patients with
ACS (especially USAP).

It is beneficial for clinicians to have an clue about the circu-
latory status and changes in peripheral perfusion so that
they can make more accurate decisions in patient manage-
ment. The Pl value may vary depending on the region where
the measurement is made. The best monitoring areas sho-
uld be selected from those with relatively stable PI (10,11).

It requires the insertion of a light, small probe in only one of
the fingers of the patients, and the results are read on the
small screen of the device within 1 to 2 minutes. Studies
have reported that low perfusion reduces the pulse oxi-
metry performance and leads to a decrease in oxygen satu-
ration values (12). There are limited studies on the PI cut-off
value (13). Hummler et al. defined a perfusion index with a
cut-off value of less than 2 as low perfusion (12,14). In our
study, we measured the Pl cut-off value as 2.3 in NSTEMI
patients. We are aware that this cut off value is affected by

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2022;19(1):184-188.

DOI: 10.35440/hutfd.1067974

187



Kagmaz et al.

different situations. For this purpose, measurements were
made from all patients under similar conditions as much as
possible. Measurements were made from the distal pulp of
the middle finger of the non-dominant hand of the patients
in the resuscitation room with the same temperature envi-
ronment. With this understanding, Pl measurement was
performed at the 10th minute of the patients' arrival.
Cardiovascular diseases are the primary cause of mortality
and morbidity not only in the early stage of critical iliness
but also in a clinical setting. Clinical studies have reported
the importance of microcirculation in the early stages of cri-
tical diseases (13,14). It has been reported that mortality ra-
tes increase in cardiovascular patients with low Pl (15). In a
study, an increase in Pl was observed in patients with AF
with rapid rapid ventricular response when rate-limiting
therapy was applied (16). In our study, we measured Pl for
an early clinical prediction in patients with NSTEMI and
USAP at admission to ED. The Pl value was significantly lower
in NSTMI patients than in USAP patients. A low PI rate was
associated with an increased risk of death. Cardiac biomar-
kers cTnl and cTnT are the mainstay in the evaluation of pa-
tients with suspected acute coronary syndrome (ACS).
However, the disadvantage is that it is relatively expensive
and the result is obtained in approximately one hour. The
main advantage of Pl measurement is that it gives results in
a very short time and is cheap.

Our study has many limitations. Our study is single-centered
and covers relatively few cases. Another important limiting
factor is that we do not have precise data on the use of va-
sodilator or vasoconstrictor drugs that may affect PI.

Conclusion

Although our study shows that Pl may be an early marker in
differentiating NSTEMI and USAP patients and may be useful
in predicting the mortality of these patients, more compre-
hensive studies will strengthen our hypothesis. As a result,
simple, non-invasive Pl measurement in the emergency de-
partment can be a useful indicator in differentiating NSTEMI
and USAP in a very short time and predicting the risk of de-
ath of these patients.
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Emetropik, Miyop ve Hipermetrop Gozlerde Lenstar 900 Kullanarak Goziin
Biyometrik Ol¢limlerinin Anatomik Calismasi

Ali SIMSEK 1, Ali AYDIN 2| Cagri MUTAF

1 Harran Universitesi Tip Fakiiltesi, G6z Hastaliklari Anabilim Dali, Sanliurfa, TURKIYE
2 Adiyaman Universitesi Tip Fakiiltesi, Anatomi Anabilim Dali, Adiyaman, TURKIYE

Oz. Sorumlu Yazar / Corresponding Author
Amag: Kirma kusurlari ve géziin biyometrik olgtileri arasindaki iliskiyi arastirmak. Dr. Cagri MUTAF

Materyal ve metod: Bu galisma oftalmoloji klinigimizde hasta dosyalarinin gegmise donik taranmasiyla Harran Universitesi Tip Fakiiltesi G6z Has-
gerceklestirildi. Tim veriler hasta arsivinden elde edildi. Gozlin biyometrik 6lgtimleri 120 fakik bireyin gozu taliklari Anabilim Dali, Osmanbey Kam-
LenStar LS 900 (Haag-Streit AG) cihazi ile dlgulerek elde edildi. Calismamiza 40 emetrop, 40 miyop ve 40 plsii ,63300 Haliliye, Sanliurfa, TURKIYE
hipermetrop birey dahil edildi. Sonug 6lgiimleri igin tek yonli ANOVA testi kullanilarak ti¢ grup karsilasti-

rildi. Bunlar; On kamara derinligi, santral kornea kalinlig), lens kalinligi, pupil capi, aksiyel uzunluk ve retina E-mail: drmutaf1985@gmail.com

sinir lifi tabakasi kalinligidir. Bu ¢alismada midriatik ajan damlatiimadi.

Bulgular: Gruplar arasi yas ortalamasi emetropik grupta (+SD; 31 + 5), miyopik grupta (xSD; 33 + 6), hiper- Gelis tarihi / Received: 05.10.2021

metropik grupta (SD; 32 + 8) olarak bulundu. Gruplar arasinda yas ortalamasi agisindan anlamli fark go-
rilmedi (p=0.653). Gruplar arasinda 6n kamara derinligi (p <0.001), lens kalinhigi (p = 0.016) ve aksiyel uzun-
lukta (p <0.001) anlamli farklilik vardi. On kamara derinligi ve aksiyel uzunluk miyopik grupta anlamli olarak
yuksek bulunurken lens kalinligi ise hipermetropik grupta anlamli olarak yiiksek bulundu (p< 0.05). Bunun
yani sira merkez kornea kalinlig (p = 0.756), gbz bebegi ¢api (p = 0.462) ve retina kalinhigi (p = 0.646) baki- DOI: 10.35440/hutfd.1005057
mindan istatistiksel olarak anlamh bir fark yoktu.

Sonug: Bu ¢alisma gruplar arasinda aksiyel uzunluk, 6n kamara derinligi ve lens kalinhgi 6lglleri agisindan

Kabul tarihi / Accepted: 21.04.2022

fark oldugunu goéstermistir. Bu anatomik dlgtimler arasindaki farki bilmek bize klinik ve cerrahi galismalari- Bu arastirma makalesi

mizda yol gosterici olacaktir. 17.Ulusal Anatomi Kongresinde
s6zel sunum olarak kabul edilmistir.

Anahtar Kelimeler: Goz biyometrisi, LenStar, Miyopi, Hipermetropi 5-9 Eyliil 2016, Eskisehir, Tiirkiye

Abstract

Background: To evaluate the correlation between refractive error and ocular biometric measures.
Materials and Methods: This study was performed in our ophthalmology clinic by scanning the patients
files retrospectively. All data were obtained from the patient archive. Ocular biometric measures were
obtained with a LenStar LS 900 optical biometry (Haag-Streit AG) on one eye of 120 phakic subjects. In our
study, 40 emmetropes, 40 myopes, and 40 hipermetropes were included. Outcome measures were com-
pared for the three groups using One-way ANOVA test. The measures were central anterior chamber depth
, central corneal thickness, lens thickness, pupil diameter, axial length and retinal nerve fiber layer thick-
ness. Mydriatic agent was not distilled in our study.

Results: The mean age between the groups was found to be in the emmetropic group (+SD; 31 £ 5), in the
myopic group (£SD; 33 + 6), and in the hyperopic group (+SD; 32 + 8). There was no significant difference
between the groups in terms of mean age (p=0.653). In our study, there were significant differences among
groups in anterior chamber depth (p <0.001), lens thickness (p = 0.016), and axial length (p < 0.001). Ante-
rior chamber depth and axial length were found to be significantly higher in the myopic group, while lens
thickness was significantly higher in the hyperopic group (p< 0.05). However, there were not significant
differences among groups for central corneal thickness, (p = 0.756), pupil diameter (p = 0.462), and retinal
thickness (p=0.646).

Conclusions: This study demonstrated the anterior chamber depth, lens thickness, and axial length mea-
surements are different among groups. Knowing the difference between these anatomical measurements
will guide us in our clinical and surgical studies.

Keywords: Ocular biometry, LenStar, Myopia, Hipermetropi
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Giris

Bircok klinik arastirma ve uygulamalarinda g6z boyutlari-
nin dogru dlciimii esastir. Ornegin okiiler biyometri klinikte
katarakt ve refraktif cerrahisinde goz ici lens (GIL) hesapla-
malarinda kullanlir. Bunun yaninda miyop calismalarinda
oldugu gibi refraktif bilesenlerin yapisal ve boyutsal degisik-
likleri 6lglilerek miyopinin gelisimi ve ilerlemesi izlenebilir
(1,2).

Son vyillarda okuler parametrelerin degerlendirilmesi igin
optik koherens tomografi
(OKT), ultrasonik biomikroskopi, Scheimpflug gorintileme,
tarayici-slit topografi ve interferometri gibi bircok cihazdan
sikhkla faydalaniimaktadir (3).
Bu cihazlardan elde edilen sonuglarin karsilastirilabilir ol-
masi, birbirlerine yakin sonuglar vermeleri ve birbirlerinin
yerine tercih edilebilmeleri hasta él¢limlerinin daha dogru
yapilmasini saglamakta ve hasta memnuniyetini artirmak-
tadir.
interferometrinin ultrasondan 10 kat daha hassas ve daha
glivenilir oldugu gosterilmistir (4). I0L Master cihazi (Carl
Zeiss AG, Jena, Almanya) ve AL-Scan (Nidek Co. Ltd., Ja-
ponya-2012) cihazinda parsiyel koherans interferometri,
Lenstar LS 900 (Haag Streit AG, Koeniz, isvicre) cihazinda ise
optik dustk- koherans reflektometri kullanihir.
IOL Master cihazi aksiyel uzunlugu 6l¢gmek igin ilk kullanilan
parsiyel koherans interferometredir. Bunlarin ultrasondan
farki korneayla temas etmemesidir. Bu cihaz ek olarak iris
genisligi ve 6n kamera derinligini de olger fakat lens kalinli-
gini ve retinal kalinligi 6lcemez .Ultrasonik biyometri ile ya-
pilan bircok karsilastirmali calismada IOL Master ile alinan
olciimlerin daha dogru ve daha hizli oldugu gosterilmistir
(5,6,7).
Optik Dusilik Koherans Reflektometri (Lenstar LS 900)
(Haag-Streit AG, Koeniz, Switzerland) digerlerine kiyasla
kullanima yeni girmis olan bir non-kontakt optik biometri
Olgciim aletidir. Cihaz optik distk koherans reflektometri
(ODKR) prensibine gore fonksiyon goérmektedir. Aksiyel
uzunluk (AU),santral kornea kalinhg (SKK), 6n kamara de-
rinligi (OKD; kornea epiteli ve lens 6n kapsiili arasi mesafe),
lens kalinligi (LK) ve retina kalinhgini (RK) da igeren biyomet-
rik ol¢ciimlere ilaveten keratometri, pupil ¢api ve limbus-
limbus mesafeleri (LLM) de tek seferde elde edilebilmekte-
dir. Onceleri &n kamara derinligi, santral korneal kalinligi,
lens kalinhigl, retina sinir lifi tabakasi kalinligi ve aksiyel
uzunluk olgiimlerini elde etmek igin bircok cihazi beraber
kullanmak zorunda kaliyorduk. Ginimizde Lenstar LS 900
cihaziyla tek dl¢limde bu degerler alinmaktadir (8,9). Ciha-
zin 6lgtugu ilave 6zellikler bize farkli kirma kusurlari arasin-
daki iliskiyi ve bu hastaliklarin takibinde énemli bir klinik
kullanim avantaji sunmustur.
Normal gozlerde korneanin kirma gici ile aksiyel uzunluk
arasinda bir denge vardir ve géziin emetropik olmasini sag-
lar.

Géziin Biyometrik Olgiimleri

Okduler parametrelerin degismesi goziin kiricilik giiclini de-
gistirerek ametropiye ( miyopi ve hipermetropi) neden olur.
Gozin refraktif degerleri ile parametreleri arasindaki iliskiyi
arastiran cesitli calismalar mevcuttur (10). Bu calismada
emetropik, miyop ve hipermetrop gozlerde Lenstar 900 kul-
lanarak géziin biyometrik l¢iimleri olan SKK, OKD, PC, LK,
AU ve RK agisindan gruplar arasindaki farkin gosterilmesi
amaglanmaktadir.

Materyal ve Metod

Bu retrospektif calisma goz hastaliklari klinigimizde yapildi.
Veriler hasta arsivi taranarak elde edildi. Etik kurul onayi
alindi.( Adiyaman Universitesi Klinik Calismalar Etik Kuru-
lundan 21/03/2017 tarih ve 2 nolu oturum 2017/2-3 nolu
karar). Calismaya alinan hastalardan bilgilendirilmis onam
alindi. Calismaya 120 fakik birey alindi. Calismamiza 40
emetrop, 40 miyop ve 40 hipermetrop birey dahil edildi.
Glokom, kornea bozuklugu, tilted disk, retina bozukluklar
ve katarakti olan hastalar ¢alismaya dahil edilmedi. Tim 6l-
c¢limler ayni teknisyen (G.S.) tarafindan yapildi. Hastalar
emetrop (+1 D —1 D), miyop (—1 D -6 D) ve hipermetrop (+1
D- +6 D) olarak gruplara ayrildi.. Goziin biyometrik 6lgiim-
leri (SKK, AU, OKD, PC ,LK ve RK) Lenstar LS 900 optik biyo-
metri (Haag-Streit AG) ile olgllerek elde edildi. Bu galis-
mada oOlgiimler dncesinde midriatik ajan uygulanmadi.

Optik Diisiik Koherens Reflektometri (Lenstar LS 900)
Olciimlerde kullanilan; Lenstar biyometrisi optik diisiik ko-
herans reflektometri prensibiyle ¢alismaktadir.Isik dalgala-
rin koherens stiperpozisyonu yaparak cihazin élgiim alma-
sini saglamaktadir. Cihaz MKK, AU, AD, OKD, retina sinir lifi
tabakasi kalinhgi ve lens kalinhgi élgiimleri igin 820 nm su-
perluminesant diod lazerden faydalanmaktadir. Cihaz 950
nm 151k yayan diodu (LED) keratometri, limbus-limbus me-
safe Olcimi ve pupillometri degerlerini 6lgmek igin kullan-
maktadir. Kornea apeksinden yansiyan sabit halkalarin go-
rintd analizi ile korneanin egrilik yaricapi olglimleri elde
edilmektedir. Projekte edilen 32 adet isik analiz edilerek dik
ve diiz meridyenlerdeki kornea egrilik yarigaplari hesaplan-
maktadir. Yansitilan 32 adet 1si§in timi, lzerlerinde 16
farkh 6lgiim noktasi bulunan 1.65 mm ve 2.30 mm ¢apa sa-
hip 2 halkadan olusmaktadir. Lenstar LS 900 tek ol¢ciimde
tekrardan diizenleme yapmaksizin 16 ardisik 6l¢iim yapabil-
mekte ve 6lclilen bu degerlerin ortalamasini bize vermek-
tedir.

istatistik

Analiz igin SPSS 20 istatistik programi kullanildi. Sonug 6l-
climlerinde tek yonli ANOVA testi kullanilarak G¢ grup de-
giskenleri karsilastirildi. Bu degiskenler; SKK, OKD, PC, LK,
AU ve RK'dir. p <0,05 degeri anlamli kabul edildi.
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Bulgular

Calismaya katilan 120 hastanin 66’si kadin, 54’0 erkek cin-
siyette idi. Gruplar arasi yas ortalamasi emetropik grupta
(xSD; 31 £ 5), miyopik grupta (xSD; 33 * 6), hipermetropik
grupta (xSD; 32 + 8) olarak bulundu. Gruplar arasinda yas
ortalamasi ve cinsiyet acisindan anlamli fark gortlmedi
(p=0.653 ,p=0.752). Gruplar arasinda OKD, LK ve AU baki-
mindan istatistiksel olarak anlamli fark saptandi ( p < 0.05).
OKD VE AU miyopik grupta anlamli olarak yiiksek bulunur-
ken lens kalinligi ise hipermetropik grupta anlamh olarak
yuksek bulundu (p< 0.05). SKK, PC ve RK bakimindan ise is-
tatistiksel olarak anlaml bir fark gérilmedi. Her ¢ grubun
biyometrik 6lcim degerleri Tablo 1. de 6zetlenmistir.

Tablo 1. Emetropik,Hipermetropik ve Miyopik gruplarin bi-
yometrik g6z 6l¢lim sonuglari

Biyometrik Kirma kusuru Ortalama deger p-Value
Olgiim grup +SD
Emetropi 538 £ 0.030
Miyopi 535+ 0.027
iz::lll I[(;)rrnn]eal Hipermetropi 541 +0.025 0.756
Emetropi 2.92+0.31
Miyopi 3.31+0.39
On kamara De- . .
- Hipermetropi 2.08+0.25 <0.001*
rinligi [mm]
Emetropi 5.32+1.09
Miyopi 5.56+1.16
Pupil Capi [mm] Hipermetropi 5.42+1.12 0.462
Emetropi 3.801£0.26
Miyopi 3.35+0.27
Lens Kalinligs Hipermetropi 42240235 0.016*
[mm]
Emetropi 23.69+0.75
Miyopi 25.43 £0.62
S';:J:Q';s?r'ﬁ:n] Hipermetropi 213£090  <0.001*
Emetropi 197.03 £16.33
Miyopi 195.02 + 30.72
F:rtr:?al Kalinltk S ermetropi 20001+1830 0040

*One-Way ANOVA testi

Tartisma

Ls 900 g6zlin biyometrik degerlerini non kontakt ve hizli 6l¢-
meye olanak verdi ve farkl refraktif degere sahip hastalari
karsilastirmamizi sagladi. Gozlin biyometrik degerlerini 6lg-
mek icin kullanilan ¢ok farkl cihazlar mevcuttur. Bu cihaz-
lardan ultrasonik biyometri AU, SKK ve OKD hesaplanmasi
icin gold standart olarak kabul edilse de; yetersiz ¢6zlinir-
Ik ve hassasiyete sahip oldugu, olcimi yapan teknisyen
veya hekimin deneyimlerine bagl oldugu i¢in non-kontakt
biyometrik 6lclim yontemleri daha hassas ve dogru sonug

lar vermektedir. Literatiirde SKK acisindan miyopiile hiper-
metrop ve emetropik gruplar arasinda fark bulunmamustir
(11). Biz de SKK agisindan ¢alismamizda emetropik, miyop
ve hipermetrop gruplar arasinda istatistiksel olarak anlamli
bir fark bulmadik.

Géziin Biyometrik Olgiimleri

OKD, fakik GiL ve akomodatif lenslerin implantasyonu igin
tahmini GIL giici hesaplamalari yeni biyometrik formiil-
lerde 6nemlidir. Yapilan galismalarda OKD agisindan emet-
ropik, miyop ve hipermetrop gozlerde istatistiksel 6Gnemli
bir fark oldugu gosterilmistir (10). Biz de emetropik, miyop
ve hipermetrop gruplar arasinda istatistiksel olarak anlamli
bir fark saptadik. OKD miyoplarda emetrop ve hipermet-
roplara gore daha ylksek bulundu.

Bazi galismalarda pupil ¢api acisindan miyop ile hipermet-
rop ve emetropik gruplar arasinda fark bulunmamistir (12).
Yaptigimiz ¢alismada da emetropik, miyop ve hipermetrop
gruplar arasinda pupil capi agisindan anlamli istatistiksel bir
fark tespit edilmedi.

Lens kalinligini 6lgmek miyopinin ilerlemesi ve akomodas-
yonun (g6z uyumu) dahil oldugu ¢alismalarda énemli bir pa-
rametredir. Zadnik ve ark. yaptigi ¢alismada miyop olmayan
kisilerde lens kalinligini anlamli olarak yiksek bulmustur
(13). Biz ise gaismamizda hipermetropik grupta lens kalin-
hginin istatistiksel olarak anlaml yiiksek oldugunu tespit et-
tik.

Glob aksiyel uzunluk ol¢timleri miyopi arastirmalarinda te-
mel teskil eder. Aksiyel uzunluk miyopik gruplarda diger
gruplarla karsilastirildiginda yiksek bulunmustur (14-16).
Biz de galismamizda AU dlgiimlerinin miyopik grupta diger
iki gruba gore anlamli sekilde yiiksek oldugunu gosterdik.
Miyop kisilerde retina ve koroidde incelme, koroid dolasi-
minda azalma ve skleral kalinlik ve esneklikte azalma gos-
terilmistir (17-20). Hipermetropide aksiyel uzunluk,6n ka-
mara derinligi ve lens kalinlig diger gruplara gére daha di-
stk ve skleral kalinlik ve esneklik ise daha yiksek bulun-
mustur (21). Retina kalinhginin ( Retinal Nerve Fiber Layer
Thickness (RNFLT) kalinhgi) glokom, Behget hastaligi ve Par-
kinson hastaligi gibi sistemik hastaliklarda ve miyopide azal-
dig1 bilinmektedir (22-26). Hipermetropide ise degismedigi
bulunmustur (27).

Yaptigimiz calismada ise RK agisindan emetropik, miyop ve
hipermetropik gruplar arasinda istatistiksel olarak anlamli
bir fark gozlenmedi.

Makalemizde goziin anatomik verileri olan okiler paramet-
releri daha kapsamli tek bir galismada goéstermeye calistik.
Emetropik, miyop ve hipermetrop gozlerde Lenstar 900 kul-
lanarak gruplar arasindaki farki ortaya koymak ve bu farkin
klinik dnemine katkida bulunmak istedik. .

Lenstar LS 900 cihazinin pratik, hizli ve non kontakt olmasi
cihazin Ustln ozellikleridir. Gliniimiiz mevcut pandemi ko-
sullarinda non- kontakt 6lgim yéntemlerin kullanimi gide-
rek artmaktadir.

Calismamiz gruplar arasinda aksiyel uzunluk, 6n kamara de-
rinligi ve lens kalinligi 6l¢tlerinin farkh oldugunu géstermis-
tir. Bu anatomik olgiimler arasindaki farki bilmek bize klinik
ve cerrahi calismalarimizda yol gosterici olacaktir. Teknolo-
jinin gelismesiyle birlikte daha dogru 6l¢lim yapan cihazla-
rin kullanima girmesi gbz hekimlerine kolaylik saglamakla
birlikte hasta memnuniyetini de artirmaktadir.
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Arastirma Makalesi / Research Article

Glineydogu Anadolu Bolgesi Popiilasyonunda Maksiller Siniis Septa
Prevalansinin Konik Isinh Bilgisayarhh Tomografi ile
Retrospektif Olarak Degerlendirilmesi

Nedim GUNES!“*', Hatice DEMIRCAN AGIN 2 ', Mehmet Sinan DOGAN 2%, Veysel ERATILLA 2

1 Dicle Univesitesi Dishekimligi Fakiiltesi, Agiz, Dis ve Cene Cerrahisi Bolimii, Diyarbakir, TURKIYE
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Oz. Sorumlu Yazar / Corresponding Author

Amag: Bu calismanin amaci; siniis septanin, Giineydogu Anadolu bdlgesi popiilasyonundaki prevelansini konik isinli Dr. Mehmet Sinan DOGAN
bilgisayarli tomografi (KIBT) ile retrospektif olarak degerlendirmektir.

Materyal ve metod: Bu retrospektif calismada, 2015-2020 yillari arasinda Dicle Universitesi Dis Hekimligi Fakiiltesi,
Agiz, Dis ve Cene Cerrahisi Anabilim dalina gesitli nedenlerle bagvuran 948 hastaya ait toplam 1896 sinUs, KIBT goriin-

Harran Universitesi Dis Hekimligi
Fakultesi, Pedodonti Anabilim Dall,

tiileri incelenmistir.948 hastaya ait (510 kadin, 438 erkek) siniis septa KIBT gériintiileri degerlendirildi. Siniis septa tespit sanlurfa, TURKIYE
edilen vakalar; cinsiyet, lokalizasyon (anterior, orta ve posterior), lateralizasyon (unilateral, bilateral) agisindan elde
edilen tiim veriler kaydedildi ve istatistiksel olarak analiz edilerek gériilme sikliklar belirlenmistir. E-mail: dtlider@hotmail.com

Bulgular: 18-65 yas araligindaki 948 hastanin KIBT goruntuleri degerlendirilmistir. Bu hastalarin maksiller sag ve sol
¢eneleri incelenmis ve 303 hastada toplam 322 sinis septa tespit edilmistir. 284 hastada tek sinus septa gorulurken,
19 hastada ikiser sinus septa gorulmustir. 510 kadin hastada (1020 septa incelendi) 178 septa tespit edildi (%9). 438
erkek hastada ise (876 septa incelendi) 144 septa tespit edildi (%7). 322 sinlis septanin, 284 tanesinde tek septa
goriliirken (%88); 19 tanesinde cift siniis septa (%5) goriilmustir. Sinlis septa; anteriorda 81 adet (%25), ortada 153 Kabul tarihi / Accepted: 10.03.2022
adet (%47), posteriorda 88 adet (%27) olarak tespit edilmistir. Sinlis septa kadin hastalarin 6’sinda (510 hastada) gift
tarafli goruldi (%1). 166 hastada tek tarafli olarak goraldi. Sinls septa erkek hastalarin 3’tGinde ( 438 hastada) cift tarafli
goruldi (%0,6). 138 hastada tek tarafli olarak goruldi.

Sonug: Calismamizda sinis septa prevalansi toplamda Giineydogu Anadolu Bolgesi popllasyonunun % 16’sinda gorul-
mustur. SinUs septa, kadin hastalarda daha ylksek oranda izlenmistir. Cift siniis septa %5 olarak gérulmustir. Bu yuz-
delik degerler; p<0,05 igin istatistiksel olarak anlamli kabul edilmistir.

Gelis tarihi / Received: 09.02.2022

DOI: 10.35440/hutfd.1070466

Anahtar Kelimeler: Konik isinli bilgisayarli tomografi, Sinis septa, Prevalans
Abstract

Background: The aim of this study to evaluate the prevalence of sinus septa in the population of the Southeastern
Anatolia region retrospectively with cone beam computed tomography (CBCT).

Materials and Methods: In this retrospective study, a total of 1896 sinus and CBCT images of 948 patients who applied
to Dicle University Faculty of Dentistry, Oral and Maxillofacial Surgery Department for various reasons between 2015-
2020 were examined. Sinus septa CBCT images of 948 patients (510 women, 438 men) were evaluated. Cases in which
sinus septa is detected; All data obtained in terms of gender, localization (anterior, middle and posterior), lateralization
(unilateral, bilateral) were recorded and their incidence was determined by statistical analysis.

Results: CBCT images of 948 patients aged 18-65 years were evaluated. The maxillary right and left jaws of these pa-
tients were examined and a total of 322 sinus septa were detected in 303 patients. While a single sinus septa was seen
in 284 patients, two sinus septa were observed in 19 patients. In 510 female patients (1020 septa were examined), 178
septa were detected (9%). In 438 male patients (876 septa were examined), 144 septa were detected (7%). A single
septa was observed in 284 of 322 sinus septa (88%); Double sinus septa was observed in 19 of them (5%). Sinus septa;
81 (25%) in the anterior, 153 (47%) in the middle, and 88 (27%) in the posterior. Sinus septa was bilateral in 6 (510
patients) female patients (1%). It was seen unilaterally in 166 patients. Sinus septa was seen bilaterally in 3 (438 pa-
tients) of male patients (0.6%). It was seen unilaterally in 138 patients.

Conclusions: In our study, the prevalence of sinus septa was seen in 16% of the Southeastern Anatolia Region popula-
tion. Sinus septa was observed at a higher rate in female patients. Double sinus septa was seen as 5%. These percent-
age values are; It was considered statistically significant for p<0.05.

Keywords: Cone-beam computed tomography, Sinus septa, Prevalence
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Giris

Maksiller sintis anatomik olarak; maksillanin alveolar, infra-
temporal, fasiyal yuzeyleri ile orbital tabani arasinda bulu-
nan duvari ince genis bir bosluktur. Sintsiin genisligi, sekli ve
duvarlarinin kalinhgi, kisiden kisiye gore farkli olabilir. Ayni
zamanda kisinin iki tarafindaki sintsler de birbirinden farkli-
lik gosterebilir(1). Sinls anteriora dogru genellikle kanin-
premolar disler hizasina kadar ulasir. Dis biikey olan sins ta-
bani en derin yerine genellikle birinci molar dis bélgesinde
ulasir(2). Underwood, maksiller sinlisiin anatomisini ayrintili
bir sekilde ortaya koyarken ilk olarak maksiller siniis septu-
mundan s0z etmis ve bu septumlari klinik olarak énemsiz
anatomik farkhliklar olarak ifade etmistir(3,4,5). Septumlar
sinUsi iki veya ikiden fazla bosluga ayirabilen kortikal uzan-
tilar olup degisik kalinlkta, sayida ve uzunlukta olabilmekte-
dirler. Maksiller sintste bulunan anatomik degisiklikler sints
hastaliklarinin belirlenmesinde ve tedavisinde endoskopinin
yaygin kullanmi ve dental implant uygulanacak olan kisilerde
sinlis augmentasyon islemlerinin uygulanmaya baslanmasi
ile 6nemi artmistir. Maksiller sinls septalari birincil (primer)
ve ikincil (sekonder) olmak Uzere iki ana baslik altinda ince-
lenmektedir. Konjenital septa olarak ta adlandirilan primer
septa maksiller sintstin tim duvarlarinda bulunabilmekte ve
ylzin orta kisminin gelisimi sirasinda meydana gelmektedir.
Primer septalarin sinlisin meydana gelmesi esnasinda kavi-
telerin birlesmelerinin tam olarak gerceklesememesinden
kalan artiklardan meydana geldigi diistiniilmektedir(6). Se-
konder septa ise gesitli nedenlerden dolayi dis kaybini mita-
kip maksiller kemigin farkli bolgelerinde gesitli miktarlarda
rezorbsiyon olusmasina bagli olarak sinlistin tabaninda izlen-
mektedir(7,8). Bu teoriyi destekleyen bulgular ise septanin
on ve arka bolgesinde bulunan siniis taban yiksekliklerinin
farklilik gostermesidir(4). Septalar maksiller sinisi nadi-
rende olsa birbirinden tamamen farkli alanlara bdéler ve bu
alanlarin drenaji igin kendi ostiumlari bulunur(6,9). Maksiller
sinUste yapilacak olan uygulamalarda, sinlste bulunan ana-
tomik farkhhklarin bilinmesi yapilacak olan islemlerin basa-
risi yéninden oldukca degerlidir.

Maksiller Siniis Septa Prevalansinin Konik Isinli Bilgisayarli Tomografi ile Degerlendirilmesi

Bu ¢alismanin amaci Glineydogu Anadolu popilasyonunda
maksiller sinlis septa gorilme oraninini ve lokalizasyonunu
KIBT (konik 1sinli bilgisayarli tomografi) kullanilarak deger-
lendirilmesidir.

Materyal ve Metod

Calismamizda, 2018 Ocak - 2021 Subat tarihleri arasinda
Dicle Universitesi Dis Hekimligi Fakiltesi’ne basvuran 948
hastanin 1896 adet maksiller siniistine ait KIBT goruntileri
retrospektif olarak degerlendirilmistir. Dicle Universitesi Dig
Hekimligi Fakiltesi’nden etik kurul onayi alinarak inceleme-
ler yapilmistir (29/12/2021 tarih ve onay numarasi: 2021-
58). Calismaya dental implantlar, endodontik islemler, kist
ve tlimor gibi patolojik kitlelerin tespiti, periodontal cerrahi
gereksinimi ile ortodontik tedavi 6ncesi durum tespiti igin
cekilen tomografiler dahil edildi. Artefakth, operasyon ile
greft uygulanmis ve siniliste patoloji saptanan goriintiler ¢a-
lisma digi birakildi. KIBT goérintlleri incelenerek; septanin
mevcudiyeti, sayisi, konumu, yuksekligi hastalarin tama-
minda sag ve sol maksiller sintsler i¢in ayri ayri olacak se-
kilde kaydedildi. Septalarin lokalizasyonlarini net olarak
ifade etmek amaciyla, sinlsler Kim (2006) ve ark.'nin(10) dis-
sizolmayan hastalarda uyguladiklari protokole uygun olarak;
anterior (2. Klgiikazi disinin distal bélimiinin daha mezia-
linde), orta (2. Kiiglik azi disinin distal bolimii ile ikinci azi
disinin distal bolimi arasinda) ve posterior (ikinci azi diginin
distal boliminin daha distalinde) olmak Uzere (i¢ bélgeye
ayrildi. (Resim 1)

Dis eksikligine bagh referans olarak kullanilabilecek noktanin
olmadigl durumlarda septa lokalizasyonunu belirlemede
Gonzalez Santana ve ark. ile Rancitelli ve ark.’nin(11,12) ta-
nimladiklari teknik uygulandi. Bu teknikte tomografik grafi-
lerden elde edilmis panoramik gérintiilerde sintisiin 6n ve
arka duvarlari araligindaki azami mesafeler hesaplandi. Bu
mesafelerin %’si orta, kalan %’lik kisimlar ise anterior ve
posterior alanlar olmak tizere septalarin konumlarini belirle-
mek amaciyla kullanildi (Resim 2).

Resim 1. Disli hastalarda septa konumunu belirlemede
kullanilan metot

Resim 2. Dissiz hastalarda septa konumunu belirlemede
kullanilan metot
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Maksiller Siniis Septa Prevalansinin Konik Isinh Bilgisayarli Tomografi ile Dederlendirilmesi

Resim 4. A. Septanin aksiyel gériintisi, B. Septanin horizontal gériintusi, C. Septanin sagittal gériintiisu

Bulgular

Calismaya alinan 948 hastanin 510" u kadin, 438’ i erkekti
Toplam 1896 maksiller siniisiin 322’sinde (% 33,9) septa
mevcuttu. Bu septalarin 178’i kadinlarda 144’(i erkeklerde
goriuldi. 303 hastanin 284’inde tek septa (%93.7) 19’ unda
ise birden fazla septa (% 6.3) mevcuttu. 322 siniis septa en
fazla maksiller sintisiin orta bolgesinde gorildi. Bu septala-
rin 81'i (% 25.1) 6n, 153'U (% 46.8) orta ve 88'i (% 27.3) arka
bolgede idi (Tablo 3). Septa kadin hastalarin 6’sinda (510
hastada) cift tarafli goruldii. 166 hastada tek tarafli olarak
goruldi. Septa erkek hastalarin 3’tiinde ( 438 hastada) cift ta-
rafli gérildi. 138 hastada tek tarafli olarak goruldi.

istatistiksel Analiz Yorumlama

Calisma verilerimizin istatistiksel analizinde IBM SPSS 21.0
for windows istatistik paket programi kullanildi. Olgiimsel
degiskenler ortalama + standart sapma (SD) ile, kategorik
degiskenler ise sayi ve ylzde (%) ile sunuldu. Nitel degisken-
lerin gruplar arasi karsilastiriimasinda Ki-kare (x2) testi ana-
lizi kullanildi. Hipotezler ¢ift yonli olup, p<0.05 oldugunda
istatistiksel olarak anlamli kabul edildi.

948 hastada toplam 1896 sinis incelendi. Kadin 510 hasta
(1020 septa incelendi), 178 septa tespit edildi. Erkek 438
hasta (876 septa incelendi), 144 septa tespit edildi ( Tablo 1).
948 hastanin, 303’linde septa var. 284 hastada tek septa, 19

hastada ¢ift septa mevcuttur. Toplamda 322 septa olarak he-
saplandi (Tablo 2).

Tablo 1. Erkek ve kadin hastalarinda sinis septa dagilimi

Toplam 1896 322 P
Kadin 1020 178 ns
Erkek 876 144 0,622

Tablo 2. SinUs septalarin tek ya da cift olarak goriilmesi

Toplam Septa P
T('ek s'|ntjs septa 322 284 0,001""*
Cift sinis septa 322 19

ns:p>0,05, anlamli fark yok

*:p<0.05 , anlamli fark var

**:p<0.01, cok anlamli fark
**%*:p<0.001, ileri derecede anlamli fark
Lokalizasyonlarina Gére Septa Miktarlari:

83 tanesi anteriorda (322 septada)

151 tanesi ortada (322 septada)

88 tanesi posterior ( 322 septada)

Lateralizasyon
Septa kadin hastalarin 6’sinda (510 hastada) cift tarafli go-
raldi. 166 hastada tek tarafli olarak gorildi. Septa erkek
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hastalarin 3’linde ( 438 hastada) cift tarafli gorildi. 138 has-
tada tek tarafli olarak goruldu.

Tablo 3. Sinus septalarin anterior, orta ve posterior bolgede
gorilme dagihimlari

Toplam Septa P
Anterior 322 81
Orta 322 153 0,000"""
Posterior 322 88

ns:p>0,05, anlamli fark yok

*:p<0.05, anlamli fark var

**:p<0.01, cok anlamli fark
**%*:p<0.001, ileri derecede anlamli fark

Tartisma

Maksiller sinls bolgesinde yapilacak olan cerrahilerde, mak-
siller sintistin anatomik yapilarinin ve farkhliklarinin operas-
yon oncesi tespiti kritik bir dneme sahiptir. Clinkii maksiller
sinUs icerisindeki anatomik veya patolojik olusumlar operas-
yonu gergeklestirecek tecriibeli cerrahlari bile ciddi anlamda
zorlamaktadir(13,14) Maksiller sinUsteki septa varligini, ora-
nini ve ozelliklerini belirlemek icin radyolojik olarak panora-
mik radyografi ve bilgisayarli tomografiden faydalaniimistir.
Anatomisine iliskin 6zellikler kadavralar lzerinde degerlen-
dirilmis olup sinlis ogmentasyon operasyonlari sirasinda ise
klinik olarak incelenmistir. Bilgisayarli tomografi ve panora-
mik radyografi ile kiyaslamali yapilan ¢alismalarda, panora-
mik radyografinin hatali sonuglar verdigi tespit edilmistir. Bu
nedenle alveolar prosesin yiiksek ¢ozliniirlikte gérintilenip
incelenmesini elde etmesinden dolayi bilgisayarli tomografi
tercih edilen radyolojik yontemdir(8,9,15). Bizde kendi calis-
mamizda bu sebeplerden dolayi bilgisayarli tomografi lze-
rinde degerlendirmeler yapildi. Krenmair ve ark(16) bilgisa-
yar ile izerinde higbir bir islem uygulanmamis BT lzerinde
yapilan degerlendirmelerde septa oranini % 16 olarak bul-
mustur. Oh ve ark(17) bu orani % 24 olarak belirlemislerdir.
BT'nin formatlanmasiyla yapilan baska calismalarda Ve-
lasquez-Plata ve ark(18) septa varligi oranini %24, Kim ve
ark(10) ise % 26.5 olarak bulmuslardir. Ozeg ve ark(19) BT ile
yaptiklari degerlendirme sonucunda sinls septa oranini %
13.7 olarak bulmuslarken, Yildirim ve ark'nin(20) konik isinli
bilgisayarl tomografide 1000 maksiller sintise baktiklari ¢a-
lismalarinda % 29.7 oraninda septa insidansi bulunmustur.
Durmus(21) ise 446 hastanin maksiller sintstint KIBT Uze-
rinde incelediginde sinis septa oranini % 30.2 olarak tespit
etmistir.

Calismamizda 948 hastada septa varligi oranini % 31,9 ola-
rak tespit ettik. Maksiller sinis septalarinin en yaygin bulun-
duklari konumu Underwood arka olarak bildirmesine rag-
men, Krenn-mair 6n olarak bildirmistir(15,22) Pommer ve
arkadaslari ise septanin en fazla bulundugu konumu %
54,6’lik oranla azi disler bolgesi olan orta bolgede tespit et-
mislerdir(23). Valezquez-Plata(18) septalarin % 24’Gnin si-
niistin 6n bolgesinde, % 41’inin orta alanda ve % 35’inin arka
alanda lokalize oldugunu belirlerken, Kim ve ark(10) ¢alisma-
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larinda % 25,4’tGnin anterior alanda, % 50.8’inin orta bol-
gede ve % 23,7’sinin posterior alanda konumlandigini belirt-
mislerdir. Kiling ve ark(19) ise septalarin % 25,8 anterior, %
29,9 orta ve % 44,2 posterior bolgede oldugunu tespit etmis-
lerdir. Durmus ise yaptigi calismada septum loklaizasyonunu
% 45,2 orta bolgede bulmustur ve bunu sirasiyla % 28,1 ile
posterior ve % 26,7 ile anterior bolge oldugunu belirtmistir.
Bizim ¢alismamizda ise bu septalarin % 25,1 anteriorda, %
46,8 orta ve % 27,3 posteriorda idi. Sinlis septanin konumu
ile ilgili istatistiksel olarak anlamli bir fark bulunmustur (p =
0,0003). Durmus(21) calismasinda septa tespit ettigi hasta-
larin % 93,3 sadece bir septum goriirken % 6,7’sinde birden
fazla septum tespit etmistir. Biz ise septa tespit ettigimiz
hastalarin % 93,7’sinde tek % 6,3’iinde ise birden fazla septa
tespit ettik. Septalarin bir ya da birden ¢ok olmasi agisindan
da istatistiksel olarak ileri derecede anlaml fark bulunmus-
tur (p = 0,00012). Septa prevalansi ile hastanin cinsiyeti (p =
0,662) arasinda ise istatistiksel olarak anlamli iliski buluna-
mamistir.

Bu calismadan elde edilen sonuglara gore popilasyonun
yaklasik Ggcte birinde gorildiugi tespit edildi. Uygulanacak
implant operasyonlarinin tomografilerle planlanmasi ortaya
cikabilecek komplikasyonlarin ciddi oranda azalmasini, hatta
implant planlamasini iki boyutlu goriintiileme yéntemlerine
nazaran farklhlastirabilecegi gorildi. Ancak bu galisma so-
nuglarinin yapilacak daha genis katilimli ve igerikli arastirma-
larla dogrulanmasina gerek oldugu degerlendirildi.

Sonug¢

Maksiller sinlise uygulanacak olan siniis ogmentasyonu gibi
cerrahi operasyonlarda sinlis anatomisinin ayrintili sekilde
bilinmesi meydana gelebilecek komplikasyon oraninin disi-
rilmesi acisindan 6nemlidir. Ayrica glinimizde yaygin ola-
rak yapilan dental implant uygulamalari 6ncesinde bu ana-
tomik farklihgin bilinmesi operasyonun basarisi icin 6nemli-
dir.
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Abstract

Background: Occupational diseases can be prevented by implementing the appropriate occupational
health and safety measures against occupational hazards in the workplace. Unfamiliarity with and mis-
management of occupational diseases by physicians is often linked to inadequate medical training.
This study aims to investigate medical students' awareness of, knowledge and attitudes towards oc-
cupational health, exposure to occupational hazards, and preventive measures.

Materials and Methods: This cross-sectional study was conducted with medical students between
March and June 2021. Due to the introduction of online education during the COVID-19 pandemic, the
questionnaire was sent to the students in the electronic medium. The data analysis was performed
with SPSS (version 21). Pearson chi-square test and Fisher's exact test were used for the comparison
of the categorical variables for two independent groups.

Results: Of the 547 medical students who participated in the study, 56.7% (n= 310) were female, and
43.3% (n=257) were male. The median age was 22 (18-30) years. Of the students, 29.4% (n=161) were
attending the preclinical classes, 27.8% (n=152) were 6t-year, 21.9% (n=120) were 4t"-year, and 20.8%
(n=114) were 5t-year. Of the participants, 12.2% (n=67) scored their level of knowledge about the
perceived occupational diseases 1 out of 5, 40% (n=219) scored 2 out of 5, 38.6% (n=211) scored 3 out
of 5, 9.1% (n=50) scored 4 out of 5. It was found that the level of knowledge increased with the class
level.

Conclusions: This study showed that the medical students' knowledge about occupational diseases is
at a moderate level, and it is essential to offer a dedicated course on occupational diseases during
medical training in order to increase their knowledge about these diseases.

Key Words: Occupational diseases, medical faculty, medical student
oz.

Amag: Mesleki tehlikelere karsi isyerinde gerekli is saghgi ve glivenligi 6nlemlerinin alinmasi ve uygu-
lanmasi ile meslek hastaliklari 8nlenebilmektedir. isle ilgili hastaliklarin taninmamasi ve yanlis yonetil-
mesi genellikle yetersiz tip egitimiyle baglantilidir. Tip fakiltesi 6grencilerinin mesleki tehlikelere ma-
ruz kalma konusundaki ve 6nleyici tedbirler hakkindaki farkindaliklarini, bilgilerini ve is sagligina yone-
lik tutumlarini arastirmayi amaglamaktadir.

Materyal ve Metod: Kesitsel nitelikte olan bu ¢alisma, Mart 2021-Haziran 2021 tarihleri arasinda tip
fakultesi 6grencileri arasinda gergeklestirilmistir. Pandemi slirecinde online egitim olmasi nedeniyle
galismanin anketi, 6grencilere elektronik ortamda gonderildi. Verilerin analizi igin SPSS v21.0 paket
programi kullanildi. iki bagimsiz grubun karsilastirilmasinda kategorik degiskenler igin Pearson ki-kare
testi ve Fischer Exact Testi kullanildi.

Bulgular: Calismamiza katilan 547 6grencinin %56.7’si kadin, %43.3’( erkek ve yas median degeri 22
(18-30) idi. Ogrencilerin %29.4'i preklinik sinif, %27.8'i 6. sinif, %21.9’u 4. sinif, %20.8’i 5. sinifa devam
etmekteydi. Tip fakiltesi 6grencileri, algiladiklari meslek hastaliklari hakkindaki bilgi dizeyini 5 puan
Uzerinden %12.2’si 1, %40’1 2, %38.6’s1 3, %9.1’i 4 olarak tanimladilar ve sinif diizeyi artmasi ile birlikte
bilgi diizeyinin arttig1 saptandi.

Sonug: Bu galisma, tip fakiltesi 6grencilerinin meslek hastaliklari hakkindaki bilgi diizeyinin orta
dlzeyde oldugunu ve daha fazla bilgi sahibi olmak igin tip fakiltesi egitimi boyunca meslek hastaliklari
dersinin ayrica verilmesi gerekli oldugunu géstermektedir.

Anahtar kelimeler: Meslek hastaligi, Tip fakiltesi, Tip 6grencisi
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Introduction

The international authorities such as the World Health Or-
ganization (WHO) and the International Labor Organization
(ILO) define occupational diseases (ODs) as a group of dis-
eases in which a cause-and-effect relationship can be
demonstrated between a harmful factor specific to the
work being done and the human body affected by it (1). Ac-
cording to the ILO estimates, around two million workers
die from work-related injuries and diseases worldwide (2).
In addition, ODs cause significant labor loss by reducing the
productivity and capacity of the employees. It is estimated
that the cost of work-related diseases in the European Un-
ion (EUV) is at least €145 billion per year (3).

Occupational diseases can be prevented by implementing
the appropriate occupational health and safety (OHS)
measures for occupational hazards in the workplace. The
OHS is one of the basic components of medical education
as a technical as well as a medical discipline. Most work-
related health problems are commonly managed by non-
specialist physicians. The unfamiliarity with and misman-
agement of ODs is often linked to inadequate medical train-
ing (4). For this reason, physicians' knowledge about the
potential causal relationship between occupations and dis-
eases should be up-to-date, not only to provide patients
with information about OHS but also to diagnose, treat, and
prevent ODs (5). Thus, it is critical for physicians to have the
training that will enable them to identify the occupational
health problems they may experience themselves or ob-
serve in their patients. It is also possible to provide this
training during medical school (6, 7). The content and dura-
tion of occupational health training provided during medi-
cal school differ among different countries and universities
(8). These variations in the level, duration, content, and ex-
amination procedures suggest that the medical training
about OHS is neglected (9). It has been emphasized that
medical training on occupational health is limited in many
countries (10). In Turkey, specific courses are not allocated
for ODs or OHS, but training with varying content and dura-
tion is given in different clinical departments. A recent
study of 25 medical schools in Turkey reported that all par-
ticipating public health departments provide training on oc-
cupational health. It was also reported that most of the
training involved classroom lectures or small group work
and that the average total instruction time was 8.1 hours.
Practical sessions were held in approximately half of the
medical schools (44%), and workplace visits were per-
formed in one-third (32%) (11).

In Cerrahpasa School of Medicine at Istanbul Cerrahpasa
University, occupational health topics are mainly discussed
within the scope of the Public Health Program, while vari-
ous aspects of occupational diseases are covered within the
scope of clinical courses in pulmonary diseases.

The Undergraduate Education Program for Public Health is
designed to cover occupational health topics in the first,
third, and sixth years of the medical school curriculum. Oc-
cupational Health and Diseases was approved as a field of
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sub-specialization by the Ministry of Health in Turkey in
2012 and is offered to specialists of pulmonary diseases,
public health, and internal medicine who choose to take
the training, which is given in a three-year program (12).
This study aims to investigate the awareness and
knowledge of medical school students about occupational
hazards and preventive measures and their attitudes to-
wards occupational health before and during their practical
training and to analyze the factors affecting their aware-
ness, knowledge, and attitudes.

Materials and Methods

Study Design

This cross-sectional study involved medical students and
was conducted between March 2021 and June 2021.

Measurement Tools

The data was collected by using a questionnaire developed
by the researchers. The questionnaire consisted of five
parts and 21 items. The first part included questions about
the sociodemographic characteristics of the students; the
other parts probed their knowledge and opinions about the
ODs and the Specialization in Occupational Diseases (sec-
ond part), the risk factors for ODs (third part), and the pro-
tection from ODs (fourth part) and their attitudes and be-
haviors towards protection from ODs (fifth part). Partici-
pants were asked to score their perceived level of
knowledge about occupational diseases from 1 to 5 points.
The 1%, 2", and 3™-year medical students were considered
preclinical.

Data Collection

In the 2020-2021 academic year, 2428 medical students
training at Istanbul University-Cerrahpasa, Cerrahpasa
School of Medicine were included in the study, no sample
calculation was made. A total of 547 medical students
answered the questionnaire; thus, 22.5% of the individuals
in the universe of the study could be reached. Due to the
introduction of online education during the Covid-19 pan-
demic, the questionnaire was prepared using the Google
Forms program and sent to the students in an electronic
medium (Whattsap). Participants were required to give in-
formed consent online in order to proceed to the survey.
After clicking on the link sent to them, the participants
agreed to participate in the survey and were able to fill out
the survey. The study was approved by the Ethics Commit-
tee of Cerrahpasa School of Medicine at Istanbul Cer-
rahpasa University (Date: 02.03.2021 No. 50468).

Data Analysis

The data was evaluated and analyzed by using the SPSS
(version 21, SPSS Inc., Chicago, IL, USA) package program.
The data were presented as the median (minimum-maxi-
mum) for the continuous variables; frequency and percent-
age were used for the qualitative data. Pearson chi-square
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test and Fisher's exact test were used for the comparison
of two independent groups in terms of categorical varia-
bles. A p-value of <0.05 was accepted as the statistical sig-
nificance level.

Results

Of the 547 students who participated in the study, 56.7%
(n=310) were female, and 43.3% (n=237) were male. The
median age was 22 (18-30) years. Of the students, 29.4%
(n=161) were in the preclinical level, 21.9% (n=120) were in
the 4th-year, 20.8% (n=114) were in the 5"-year, and 27.8%
(n=152) were in the 6"-year. The sociodemographic char-
acteristics of the students are given in Table 1.

Table 1. The sociodemographic data of participating medi-
cal students

Variables n %
Gender

Female 310 56.7
Male 237 43.3
Level

Preclinical 161 29.4
4th-year 120 21.9
Sth-year 114 20.8
6th-year 152 27.8
Smoking

Yes 76 13.9
No 471 86.1
Alcohol use

Yes 142 26
No 405 74

Of the students, 48.3% (n=264) reported that they were
aware of the sub-specialization about ODs; this rate in-
creased with the students' year in medical school
(p<0.001). Of the students, 83.9% (n=459) stated that they
wanted to know more about ODs, and 83.7% (n=458)
agreed that separate courses about ODs should be offered
during medical school. The percentage of students who
wanted to know more about ODs decreased as the grade
level increased (p<0.001).While 38.9% (n=213) of the stu-
dents could name three OD diagnoses, 36% (n=197) could
name none, and the percentage of students who could
name ODs increased with the grade level (p<0.001). Of the
ODs for healthcare workers, hepatitis B infection was iden-
tified by 83.7% (n=458) of the students, HIV infection by
73.5% (n=402), anxiety/depression by 88.7% (n=485), lum-
bar/neck hernia by 78.6% (n=430), varicose veins by 72.6%
(n=397), tuberculosis by 64.4% (n=352), and contact der-
matitis by 43.9% (n=240). There were significant differ-
ences among grade levels regarding the rates of identifica-
tion of hepatitis B, tuberculosis (p<0.001), HIV (p=0.036),
anxiety/depression  (p=0.003), neck/lumbar hernia
(p=0.001), and contact dermatitis (p=0.004). Of the stu-
dents, 79.5% correctly identified that the ODs should be re-
ported, 55.9% correctly identified that cancers could also
be considered an OD; there were significant differences
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among grade levels regarding the rates of correct re-
sponses to these questions (p<0.001). Students identified
their knowledge levels as 1/5 (12.2%), 2/5 (40%), 3/5
(38.6%), and 4/5 (9.6%); their perceived knowledge levels
increased as the grade level increased (p<0.001) (Table 2).
The students' knowledge about the risk factors for ODs is
shown in Table 3. Chemical factors were correctly identified
as risk factors for the ODs by 94.3% (n=516) of the students,
physical factors by 93.4% (n=511), biological factors by
82.8% (n=453), ergonomic factors by 81.9% (n=448), and
psychosocial factors by 63.3% (n=346). The rates of cor-
rectly identifying them were significantly different among
grade levels (p<0.05). When asked about the categories for
risk factors for the ODs encountered by healthcare profes-
sionals, chemical factors were correctly identified as a
group of risk factors by 87.6% (n=479) of the students, psy-
chosocial factors by 87.4% (n=478), biological factors by
86.5% (n=473), physical factors by 81.5% (n=446), and er-
gonomic factors by 56.5% (n=309). The rates of correctly
identifying psychosocial factors were significantly different
among grade levels (p=0.006) (Table 3).

The students' knowledge and opinions about protection
from ODs are given in Table 4. More than half of the stu-
dents (55.9%) had received training on the use of personal
protective equipment (PPE), and this rate increased with
the grade level (p<0.001). Of the students, 14.1% (n=77)
thought that PPEs completely protected against ODs, and
there was a significant difference between grade levels
about their opinion on this matter (p<0.001). The rate of
those believing that the hepatitis B vaccine is protective
was 91.8% (n=502), which increased with the grade level
(p<0.001). For the protection of healthcare workers from
ODs, 96% (n=525) agreed that PPEs should be used, 95.8%
(n=524) agreed on vaccinating against biological agents,
86.7% (n=474) agreed on receiving OHS training, and 77.3%
(n=423) agreed on having an annual health screening. The
percentage of students who thought that they should have
an annual health screening was significantly different be-
tween classes (p=0.001). There was a significant difference
among the grade levels regarding the rate of students who
thought that PPEs should be used while working with ultra-
sound imaging, magnetic resonance imaging (MRI), radios-
copy, computed tomography (CT), electroencephalography
(EEG), and electromyography (EMG) due to the risk of radi-
ation (p<0.005).

The students' attitudes about protecting themselves from
their ODs are shown in Table 5. The rate of vaccination
against Hepatitis B was 65.4% (n=358), which increased
with grade level (p<0.001). Students most commonly used
hand sanitizers (92.9%) or soap and water (85%) for hand
hygiene during their internships at hospitals; there was a
significant difference between grade levels regarding the
use of hand hygiene products (p<0.001). Most of the stu-
dents reported using PPE while performing procedures on
patients in the clinics (96.7%) and practicing hand hygiene
before and after contact with the patient, blood, and body
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fluids. There was a significant difference between grade
levels regarding the use of hand hygiene after contact with
the patient and after contact with blood or body fluids
(p=0.042, p<0.001, respectively). Among the reasons to shy
away from using PPEs, 72.9% (n=399) of the students cited
physical discomfort, 68.2% (n=373) cited restricting their

Knowledge and Attitudes of Medical Students towards Occupational Diseases

mobility, 41% (n=224) cited that PPE was not provided,
17.4% (n=95) cited that PPE was insufficient for protection,
9.3% (n=51) cited that they believe PPEs were unnecessary
for the tasks they performed. There were significant differ-
ences between grade levels regarding the reasons cited
(p<0.005).

Table 2. Knowledge and opinions of medical students about occupational diseases and the sub-specialization

All Preclinical th h h
Question (1+2+3) 4n Z,Z;" Sn Z,Z;" 6n Z,Z;" p
n (%) n (%)
Did you know that there is a sub-specialization for
ODs? 264(48.3) 44(27.3) 64(53.3) 56(49.1) 100(65.8) <0.001
Yes 283(51.7) 117(72.7) 56(46.7) 58(50.9) 52(34.2)
No
Should there be a separate course on ODs in medical
schools?
| agree 458(83.7) 125(77.6) 102(85) 102(89.5) 129(84.9) 0.059
I do not agree 89(16.3) 36(22.4) 18(15) 12(10.5) 23(15.1)
Would you like to know more about ODs?
Yes
No 459(83.9) 155(96.3) 96(80) 94(82.5) 114(75) <0.001
88 (16.1) 6(3.7) 24(20) 20(17.5) 38(25)
Can you write three ODs diagnoses that you know?
0
1 197(36) 88(54.7) 58(48.3) 26(22.8) 25(16.4)
2 49(9) 24(14.9) 10(8.3) 8(7) 7(4.6) <0.001
3 88(16.1) 15(9.3) 22(18.3) 24(21.1) 27(17.8)
213(38.9) 34(21.1) 30(25) 56(49.1) 93(61.2)
What are the ODs for healthcare workers?
Hepatitis B infection
Yes 458(83.7) 119(73.9) 112(93.3) 102(89.5) 125(82.2) <0.001
No 89(16.3) 42(26.1) 8(6.7) 12(10.5) 27(17.8)
HIV infection
Yes 402(73.5) 114(70.8) 84(70) 96(84.2) 108(71.1) 0.036
No 145(26.5) 47(29.2) 36(30) 18(15.8) 44(28.9)
Anxiety/depression
Yes 485(88.7) 142(88.2) 96(80) 106(93) 141(92.8) 0.003
No 62(11.7) 19(11.8) 24(20) 8(7) 11(7.2)
Neck/lumbar hernia
Yes 430(78.6) 118(73.3) 84(70) 96(84.2) 132(86.8) 0.001
No 117(21.4) 43(26.7) 36(30) 18(15.8) 20(13.2)
Varicose
Yes 397(72.6) 116(72) 90(75) 84(73.7) 107(70.4) 0.847
No 150(27.4) 45(28) 30(25) 30(26.3) 45(29.6)
Tuberculosis
Yes 352(64.4) 87(54) 93(81.7) 72(63.2) 95(62.5) <0.001
No 195(35.6) 74(46) 22(18.3) 42(36.8) 57(37.5)
Contact dermatitis
Yes 240(43.9) 54(33.5) 50(41.7) 60(52.6) 76(50) 0.004
No 307(56.1) 107(66.5) 70(58.3) 54(47.4) 76(50)
Are ODs one of the diseases that should be reported?
Yes
No 435(79.5) 139(96.3) 80(66.7) 90(78.9) 126(82.9)
No idea 45(8.2) 2(1.2) 24(20) 6(5.3) 13(8.6) <0.001
67(12.2) 20(12.4) 16(13.3) 18(15.8) 13(8.6)
Can cancers be defined as ODs?
Yes 306(55.9) 77(47.8) 52(43.3) 74(64.9) 103(67.8)
No 100(18.3) 24(14.9) 30(25) 26(22.8) 20(13.2) <0.001
No idea 141(25.8) 60(37.3) 38(31.7) 14(12.3) 29(19.1)
Your level of knowledge about ODs
1 67(12.2) 42(26.1) 4(3.3) 12(10.5) 9(5.9) <0.001
2 219(40) 78(48.4) 60(50) 44(38.6) 33(21.7) <0.001
3 211(38.6) 39(24.2) 52(43.3) 48(42.1) 72(47.4) <0.001
4 50(9.1) 2(1.2) 4(3.3) 10(1.8) 38(25) <0.001

OD: Occupational disease
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Table 3. Knowledge of medical students about the risk factors for occupational diseases.

. All Preclinical 4th year 5thyear 6t year
Question n (%) (1n+(2;;;*,) n (%) n (%) n (%) P

Which of the following categories include risk

factors for ODs?

Biological

Yes 453(82.8) 117(72.7) 108(90) 96(84.2) 132(86.8) <0.001

No 94(17.2) 44(27.3) 12(10) 18(15.8) 20(13.2) ’

Physical

Yes 511(93.4) 143(88.8) 116(96.7) 110(96.5) 142(93.4) 0.025

No 36(6.6) 18(11.2) 4(3.3) 4(3.5) 10(6.6) :

Chemical

Yes 516(94.3) 143(88.8) 112(93.39 112(98.2) 149(98) 0.001

No 31(5.7) 18(11.2) 8(6.79 2(1.8) 3(2) )

Psychosocial

Yes 346(63.3) 147(91.3) 96(80) 88(77.2) 117(77) 0.003

No 201(36.7) 14(8.7) 24(20) 26(22.8) 35(23) ’

Ergonomic

Yes 448(81.9) 89(55.3) 70(58.3) 84(73.7) 103(67.8) 0.006

No 99(18.1) 72(44.7) 50(41.7) 30(26.3) 49(32.2) ’

Which of the following categories include risk

factors for the ODs encountered by healthcare

professionals?

Biological

Yes

No 473(86.5) 141(87.6) 108(90) 102(89.5) 122(80.3) 0.062
74(13.5) 20(12.4) 12(10) 12(10.5) 30(19.7) )

Physical

Yes

No 446(81.5) 131(81.4) 96(80) 88(77.2) 131(86.2) 0.284
101(18.5) 30(18.6) 24(20) 26(22.8) 21(13.8) )

Chemical

Yes

No 479(87.6) 139(86.3) 102(85) 100(87.7) 138(90.8) 0.493
68(12.4) 22(13.7) 18(15) 14(12.3) 14(9.2) '

Psychosocial

Yes

No 478(87.4) 153(95) 100(83.3) 98(86) 127(83.6) 0.006
69(12.6) 8(5) 20(16.7) 16(14) 25(16.4) '

Ergonomic

Yes

No 309(56.5) 90(55.9) 61(50.8) 74(64.9) 84(55.3) 0174
238(43.5) 71(44.1) 59(49.2) 40(35.19 68(44.7) :

Can you write three physical risk factors that you

know?

0 435(79.5) 132(82) 96(80) 90(78.9) 117(77)

1 61(11.2) 21(13) 10(8.3) 12(10.5) 18(11.8) 0.593

2 26(4.8) 4(2.5) 6(5) 6(5.3) 10(6.6) :

3 25(4.6) 4(2.5) 8(6.7) 6(5.3) 7(4.6)

OD: Occupational disease
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Table 4. Knowledge and opinions of medical students about protection from ODs

. All Preclinical 4th year 5th year 6t year

Question n (%) i n (%) n (%) n (%) P
Did you receive training about the use of
PPEs during your medical school educa-
tion?

306(55.9) 59(36.6) 64(53.3) 70(61.4) 113(74.3)
Yes 241(44.1) 102(63.4) 56(46.7) 44(38.6) 39(25.7) <0.001
No
Does the use of PPE completely protect
from ODs?
| agree 77(14.1) 28(17.4) 28(23.3) 6(5.3) 15(9.9)
I do not agree 470(85.9) 133(82.6) 92(76.7) 108(94.7) 137(90.1) <0.001
Do you think the hepatitis B vaccine is pro-
tective?
Yes 502(91.8) 125(77.6) 115(95.8) 112(98.2) 150(98.7)
No 45(8.2) 36(22.4) 5(4.2) 2(1.8) 2(1.3) <0.001
What should healthcare workers do to
protect themselves from ODs?
Should use PPEs
Yes 525(96) 151(93.8) 114(95) 110(96.5) 150(98.7) 0.154
No 22(4) 10(6.2) 6(5) 4(3.5) 2(1.3) ’
Should get vaccinated against biological
risk factors
Yes 524(95.8) 151(93.8) 116(96.7) 108(94.7) 149(98) 0.258
No 23(4.2) 10(6.2) 4(3.3) 6(5.3) 3(2) ’
Should get an annual health screening
Yes 423(77.3) 136(84.5) 82(68.3) 96(84.2) 109(71.7) 0.001
No 124(22.7) 25(15.5) 38(31.7) 18(15.8) 43(28.3) ’
Should participate in OHS training
Yes 474(86.7) 139(86.3) 102(85) 100(87.7) 133(87.5) 0.918
No 73(22.7) 22(13.7) 18(15) 14(12.3) 19(12.5) :
For which of the following devices is it nec-
essary to use PPE (lead apron, glasses,
screen, etc.) due to the risk of radiation?
Ultrasound imaging
Yes 37(6.8) 20(12.4) 10(8.3) 4(3.5) 3(2) 0.001
No 510(93.2) 141(87.6) 110(91.7) 110(96.5) 149(98) )
MRI
Yes 130(23.8) 70(43.5) 32(26.7) 8(7) 20(13.2) <0.001
No 417(76.2) 91(56.5) 88(73.3) 106(93) 132(86.8) ’
X-ray imaging
Yes 524(95.8) 157(97.5) 112(93.3) 110(96.5) 145(95.4) 0.364
No 23(4.2) 4(2.5) 8(6.7) 4(3.5) 7(4.6) ’
Radioscopy
Yes 301(55) 59(36.6) 60(50) 82(71.9) 100(65.8) <0.001
No 246(45) 102(63.4) 60(50) 32(28.1) 52(34.2) :
CcT
Yes 504(92.1) 135(83.9) 112(93.3) 110(96.5) 147(96.7) <0.001
No 43(7.9) 26(16.1) 8(6.7) 4(3.5) 5(3.3) )
EEG
Yes 46(8.4) 32(19.9) 6(5) 6(5.3) 2(1.3) <0.001
No 501(91.6) 129(80.1) 114(95) 108(94.7) 150(98.7) ’
EMG
Yes 40(7.3) 28(17.4) 6(5) 4(3.5) 2(1.3) <0.001
No 507(92.7) 133(82.6) 114(95) 110(96.5) 150(98.7) )

PPE: Personal protective equipment, OD: Occupational disease, OHS: Occupational health and safety, MRI: Magnetic resonance imaging, CT: Computed to-
mography, EEG: Electroencephalography, EMG: Electromyography
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Table 5. Attitudes of medical students about the prevention of ODs

Preclinical

. All 4th year 5th year 6t year
Question (1+2+3) P
n (%) n (%) n (%) n (%) n (%)

Have you had the Hepatitis B
vaccine?
Yes 358(65.4) 66(41) 66(55) 84(73.7) 142(93.4) <0.001
No 189(34.6) 95(59) 54(45) 30(26.3) 10(6.6)
What do you use for hand hy-
giene in the clinics where you
had your internship?
Soap and water 465(85) 135(83.9) 106(88.3) 80(70.2) 144(94.7) <0.001
Hand sanitizer 508(92.9) 135(83.9) 116(96.7) 110(21.7) 147(96.7) <0.001
Wet wipes 55(10.1) 38(23.6) 8(14.5) 6(5.3) 3(2) <0.001
Do you use PPE (mask, gloves,
apron, etc.) when dealing with
patients in clinics where you had
your internship?
Yes 529(96.7) 153(95) 116(96.7) 112(98.2) 148(97.4) 0.510*
No 18(3.3) 8(5) 4(3.3) 2(1.8) 4(2.6)
In which situations do you prac-
tice hand hygiene?
Before contact with the patient 539(98.5) 159(98.8) 120(100) 114(100) 146(98) NA
After contact with the patient 516(94.3) 157(97.5) 114(95) 102(89.5) 143(94.1) 0.042
Before contact with blood and
body fluids 446(81.5) 148(91.9) 86(71.7) 94(82.5) 118(77.6) <0.001
After contact with blood and
body fluids 528(96.5) 153(95) 116(96.7) 112(98.2) 147(96.7) 0.597"
What are your reasons for not
using PPEs?
Restricts my mobility 373(68.2) 122(75.8) 68(56.7) 82(71.9) 101(66.4) 0.006
Causes physical discomfort

399(72.9) 135(83.9) 86(71.7) 80(70.2) 98(64.5) 0.001
I think that PPE is unnecessary
for my work 51(9.3) 12(7.5) 4(3.3) 10(8.8) 25(16.4) 0.002
PPEs are not provided

224(41) 45(28) 44(36.7) 54(47.4) 81(53.3) <0.001
| think PPE provides insufficient
protection 95(17.4) 40(24.8) 14(11.7) 8(1.5) 33(21.7) <0.001

NA: Analysis failed, PPE: Personal protective equipment
*Fisher's exact test

Discussion

Our study investigated the awareness and knowledge of
medical school students about exposure to occupational
hazards and preventive measures, their attitudes towards
occupational health before and during practical training in
a university hospital, and the associated factors. Of these
medical students, 12.2% scored their perceived level of
knowledge about ODs as 1 out of 5, 40% as 2, 38.6% as 3,
and 9.1% as 4; it was found that the level of knowledge in-
creased with the year in medical school.

Occupational diseases are not a separate area of specializa-
tion in Turkey, but it was approved by the Ministry of

Health in 2012 as an area of subspecialty. The subspecialty
(fellowship) training in ODs is given as a three-year program
for the specialists in pulmonary diseases, public health, or
internal medicine who choose to do so (12). Education for
occupational health and diseases is offered as

a theoretical course by the departments of public health or
pulmonary diseases, usually in the third and fifth years of
medical school. In our study, almost half of the students
stated that they knew about the ODs as an area of subspe-
cialty, and this rate increased with the school year. It is
thought that this may be because there was an ODs special-
ist actively working, and the 5"-year students were offered

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2022;19(1):198-207.

DOI: 10.35440/hutfd.1074631

204



Gling6rdii and Kurtul

a course on ODs at the university where the study was con-
ducted. In our study, 83.9% of the students reported that
they wanted to know more about ODs, and 83.7% agreed
that separate courses on ODs should be offered during
medical school. In a study of the medical school curriculum,
it was reported that 6™-year students in the School of Med-
icine at Ege University indicated that ODs were not covered
during their clinical internships, except for the internship in
pulmonary diseases, and that almost all of the students de-
sired to receive this training and to see case examples start-
ing from the 3-year (13). In many medical schools, ODs are
integrated into the subjects taught in a single medical de-
partment (mostly pulmonary diseases), but they are a sig-
nificant part of clinical education because they require a
holistic approach and a multidisciplinary education system.
In addition, in order to identify the accurate prevalence of
ODs, it is recommended that they are taught as a part of
the basic curriculum in medical education (14-15). In our
study, 38.9% of the students could name three diagnoses
of ODs, while 36% could not name any, and the percentage
of students who could name ODs increased with the grade
level. In previous studies in Turkey, approximately one-
third of the participants claimed that they knew the most
common/reported OD in Turkey; almost all of these named
a respiratory disease, although not all of them were correct
(16, 17). In one of these studies, none of the participants
mentioned work-related stress when asked about the most
common ODs (16), although work-related stress is one of
the most common ODs and becomes increasingly more
common (18). In our study, 87.4% of the participants cor-
rectly indicated that psychosocial risk factors could cause
ODs. Studies conducted in various countries have reported
that there are very few training programs in medical
schools covering the relationship between environment
and occupation, and therefore the number of physicians
who received training on ODs before graduation is low (17,
19, 20).

In a study examining the knowledge and attitudes of physi-
cians working in another university hospital in Turkey about
ODs, 54% of the participants stated that they received
training on ODs. Of these, 83.4% indicated receiving such
training during medical school, 8.5% during residency train-
ing, 7.5% as in-service training at the hospital. In that study,
76.8% of the participants were aware that ODs are diseases
to be reported; this rate was similar to the one reported in
our study (79.5%) (16). Uzmezoglu et al. studied the physi-
cians in the first and last year of their residency training in
internal medicine in various university hospitals in Ankara,
Turkey, and found that 57.6% of the participants received
training about ODs during their medical school, but only
17.5% of them stated that this training was adequate. In
that study, only one-fourth of the participants stated that
they received adequate training about ODs during their res-
idency training (17).

In 1992, WHO and ILO recognized hepatitis B infection as
an OD for healthcare workers (21). In a previous study that

Knowledge and Attitudes of Medical Students towards Occupational Diseases

investigated the medical students' awareness about the oc-
cupational health risks for healthcare workers in Turkey,
the rate of those who correctly identified the diseases
transmitted through contact with blood or other body flu-
ids was 83.3% among first-year students and 90.9% among
sixth-year students (22). Similarly, 83.7% and 73.5% of the
students correctly identified hepatitis B and HIV infections
as ODs for healthcare workers, respectively; the rate of cor-
rect answers increased with grade level.

A focus on the perception of risks should be an important
component of future educational programs to promote
preventive behaviors in medical students. In addition, med-
ical students should be able to receive training in a safe
learning environment, which is related to the experiences
that allow them to practice and make mistakes in a threat-
free environment. In our study, 55.9% of the students
stated that they received training on the use of PPE, and
96.7% stated that they used PPE during their internship. In
a study conducted at a large tertiary teaching hospital in
Sydney, Australia, Barratt et al. investigated the self-re-
ported experiences of interns about the use of PPEs (23).
Unlike our study, many of the interns participating in that
study reported that they had not previously received for-
mal training about the skills required for optimal PPE use,
and consequently, they developed potentially unsafe hab-
its.

The World Health Organization has recommended that
healthcare professionals and medical students be given
special consideration in screening and vaccination for hep-
atitis B virus (24). The vaccination status of 553 students at
a medical school in France was investigated, and the fre-
guency of having the hepatitis B vaccine, which was com-
pulsory, was found to be 74.7%. The authors suggested sys-
tematic monitoring for the students' vaccination status
(25). In a study conducted with 650 medical school students
in Germany, it was found that the rate of vaccination
against hepatitis B was higher among the students in clini-
cal training (96.6% and 78.3%, respectively) compared to
those in preclinical training (26). In our study, the overall
rate of vaccination against hepatitis B was 65.4%, while this
rate increased to 93.4% among 6"-year students, which
may suggest that the rate of vaccination increases with the
increased knowledge level in advanced classes. In another
study, Nair et al. reported that 91.3% of the participants
had sufficient knowledge about hand hygiene, but only
25.2% were aware that it was necessary to wash hands be-
fore injections (27). On the contrary, in our study, almost
all of the students in all grade levels reported practicing
hand hygiene when necessary. It is also thought that the
present COVID-19 pandemic has increased the awareness
about hand hygiene.

This study investigated the knowledge of medical students
at all grade levels in Turkey about ODs and their attitudes
towards risk factors for ODs. However, as a cross-sectional
study using self-reported data, this study has various limi-
tations. Since this was a single-center study in Turkey, its
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results may not be generalized to other institutions or
countries. The participation of this study is low, which may
be due to online surveys during the pandemic period. Fi-
nally, due to the cross-sectional nature of our study, a
causal relationship could not be established.

Conclusion

This study demonstrated that the medical students'
knowledge level about occupational diseases was moder-
ate and that it is necessary to offer a separate course on
occupational diseases during medical school training in or-
der to equip them with more extensive knowledge about
the subject. Implementing a multidisciplinary training pro-
gram with the cooperation between the departments of oc-
cupational diseases and faculties, if necessary, might be
more effective. Introducing compulsory courses on occupa-
tional diseases during the medical school programs will be
a critical intervention for the future of occupational dis-
eases. Starting from medical school and expanding to all
levels of medical training and profession, providing training
on the diagnosis and treatment of occupational diseases
and on related legal issues may enable physicians to be
more competent in occupational diseases and move our
country forward in the diagnosis, treatment, and preven-
tion of occupational diseases.
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Amag: Derin ven trombozu (DVT) birgok nedene bagli olarak ortaya gikan 6nemli bir mortalite ve morbidite
sebebidir. Otoimmun hastaliklar, maligniteler, gegirilmis major cerrahi girisimler, immobilite ve hiperhomosis-
teinemi metabolik hastaliklar DVT’ye yatkinlik olugtur. Homosistein metabolizmasini etkileyen vitamin B12 ve
vitamin D eksikliginin DVT gelisimi ile iligkili olabilecegi yoniinde ¢alismalar mevcuttur. Biz calismamizda DVT
gelismis hastalarda, vitamin B12 ve vitamin D diizeylerinin kontrol grubuna goére kiyaslarak incelemeyi amagla-
dik.

Materyal ve metod: Calismamiza Aralik 2015-Aralik 2020 tarihleri arasinda DVT saptanan 97 hasta ve DVT’si
olmayan 91 birey alindi. Hasta ve kontrol grubunun serum vitamin B12 ve vitamin D dizeyleri ile klinik ve diger
tetkik sonuglari hastane bilgi sisteminden retrospektif olarak degerlendirildi.

Bulgular: Calismaya alinan hasta ve kontrol grubu arasinda demografik 6zellikler agisindan fark saptanmadi.
Serum vitamin D (19.64+8.68 vs 23.6317.99, p<0.001) ve vitamin B12 duzeyleri (252.94+101.17 vs
338.51+102.76, p<0.001) DVT'si olan grupta, kontrol grubuna gore anlaml olarak diisiik saptandi. Cok degis-
kenli analizde, vitamin B12 diizeyinin DVT igin bagimsiz prediktor oldugu saptandi. (OR=0.991, %95 Cl; 0.987-
0.995, p<0.001).

Sonug: Vitamin B12 ve vitamin D dlzeyleri kanda kolaylikla bakilabilen parametrelerdir. Calismamizda DVT
olan hastalarda her iki vitamin diizeyi de diisiik olarak bulundu. Ozellikle DVT agisindan risk faktorleri bulunan
hastalarda, DVT gelisiminin olasi basit bir gostergesi olarak kullanilabilir.

Anahtar Kelimeler: Vitamin B12, Vitamin D, Derin ven trombozu, Hiperhomosisteinemi

Abstract

Background: Deep vein thrombosis (DVT) is an important cause of mortality and morbidity and may be asso-
ciated with many different causes. Autoimmune diseases, malignancies, previous major surgical interventions,
immobility, hyperhomocysteinemia and some metabolic diseases predispose to DVT. There are studies sug-
gesting that vitamin B12 and vitamin D deficiency, which affect homocysteine metabolism, may be associated
with the development of DVT. In our study, we aimed to compare vitamin B12 and vitamin D levels in patients
with DVT compared to the control group.

Materials and Methods: Between December 2015 and December 2020, 97 patients with DVT and 91 individu-
als without DVT were included in our study. Serum vitamin B12 and vitamin D levels, clinical and other exami-
nation results of the patient and control groups were evaluated retrospectively from the hospital information
system.

Results: There was no difference in demographic characteristics between the patient and control group inclu-
ded in the study. Serum vitamin D (19.64+8.68 vs 23.63+7.99, p<0.001) and vitamin B12 levels (252.94+101.17
vs 338.51+102.76, p<0.001) were found to be significantly lower in the group of DVT. In multivariate analysis,
vitamin B12 level was found to be an independent predictor for DVT. (OR=0.991, 95% Cl; 0.987-0.995,
p<0.001).

Conclusions: Vitamin B12 and vitamin D levels can be easily measured in the blood. In our study, both vitamin
levels were found to be low in patients with DVT. It can be used as a possible simple indicator of the develop-
ment of DVT, especially in patients with risk factors for DVT.

Keywords: Vitamin B12, Homocysteine, Vitamin D, Venous thrombosis
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Giris

Venoz tromboemboli (VTE), pulmoner emboli (PE) ve derin
ven trombozunun (DVT) olusturdugu klinik bir tablo olup
kardiyovaskdler hastaliklar arasinda 6nemli bir mortalite ve
morbidite nedenidir. Gelismis Ulkelerde goriilme insidansi
60 yas Uzerinde % 0.1 olup en sik alt ekstremite derin ven-
lerinden kaynaklanmaktadir (1). VTE, genetik faktérinin
disinda otoimmun hastaliklar, maligniteler, gegirilmis major
cerrahi girisimler, immobilite, hiperhomosisteinemi ve si-
gara kullanimi gibi faktorlerin etkin oldugu multifaktoriyel
bir hastalik olarak kabul edilmektedir (2).

Vitamin D, yagda eriyen vitamin olup bir kismi besinlerle
alinsa da viicudun ihtiyacinin ¢ogunlugu deride sentezlen-
mektedir. Esas etkisini kalsiyum ve fosfor metabolizmasi
lizerinden gostermektedir. Son zamanlarda yapilan ¢alis-
malarda otoimmun hastaliklar, kanserler, kardiyovaskiiler
hastaliklar ve enfeksiy6z hastaliklarin gelisiminde vitamin D
eksikligi ve yetersizliginin etkisi oldugu saptanmistir (3).

D vitamini miyokard ve endotel Gizerindeki reseptorleri tize-
rinden kardiyovaskiiler hastaliklarin patogenezinde rol oy-
namaktadir. Vaskiler diiz has hicrelerinde proliferasyonu
inhibe eder ayrica nitrik oksit Gretimini arttirmasi ve mak-
rofajlarin képik hiicrelerine donlisimini inhibe etmesi ile
antiaterosklerotik etki géstermektedir (4). D vitamini endo-
telde, vaskiiler diiz kas hiicrelerinde ve miyositlerde bulu-
nan VDR reseptori ile trombojenik aktivite Uzerinde etkili
olmaktadir (5). Literatlrde 6zellikle gebelik doneminde D
vitamini takviyesinin DVT gelisimini azaltacagini sdyleyen
calismalar bulunmaktadir. Ayrica D vitamini diizeyinin azal-
masi ile plazminojen aktivator inhibitéri-1 (PAI-1) dizeyle-
rinde artis olacag bildirilmektedir (6).

Metiyonin dongusiiniin ara Urini olan homosistein bir
esansiyel aminoasittir. Yapilan ¢alismalar da koroner arter
hastaligi, periferik arter hastaligi, inme ve venéz trombo-
embolizm ile homosistein konsantrasyonlari arasinda bir
iliskinin varligin1 gosterilmistir (7). Artmis homosistein di-
zeyinin en sik kazanilmis sebepleri folik asit ve B12 vitamin
eksikligidir. Yiksek homosistein diizeylerinin sonucu mey-
dana gelen homosistein oksidasyonu ile olusan hidrojen pe-
roksitin meydana getirdigi endotel sitotoksitesi, prostasik-
lin ve nitrik oksid inhibisyonu, faktér V ekspresyonundaki
artis ve protein C inaktivasyonu vaskiler hasarin ve venoz
trombozun olasi mekanizmalaridir (8).

DVT tedavi edilmedigi takdirde pulmoner emboli, pulmoner
hipertansiyon ve post-trombotik sendrom gibi morbidite ve
mortalitesi yliksek komplikasyonlara sebep olmaktadir. Bu
sebeple dogru tedavi kadar risk altindaki bireylerin saptan-
masi ve korunmasi da dnemlidir. Bu konuya katki saglamak
icin bizde ¢alismamizda retrospektif olarak DVT’si olan has-
talarda kan vitamin B12 ve vitamin D dizeylerini kontrol
grubuna gore kiyaslayarak irdelemeyi amacladik.

Materyal ve Metod
Aralik 2015-Aralik 2020 tarihleri arasinda hastanemiz kardi-
yoloji ve kalp damar cerrabhisi polikliniklerine bacak agrisi si
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kayeti ile basvuran, fizik muayene bulgulari ve ven6z dopp-
ler ultrasonografiincelemesi sonucu DVT saptanan 97 hasta
ile tetkiklerinde DVT saptanmayan 91 birey calismaya
alindu.

Calismamiz Bakirkdy Dr. Sadi Konuk Egitim ve Arastirma
Hastanesi Etik Kurulu izni ile gergeklestirildi (Tarih:
21.06.2021, Karar No: 2021-12-05). Hasta bilgileri ve labo-
ratuvar tetkikleri hastane bilgi sisteminden retrospektif ola-
rak incelendi. Tani aninda, otoimmin hastaligi olanlar, ma-
lignitesi olanlar, trombofili tanililar, oral kontraseptif kulla-
nimi ve hormon replasman tedavisi alanlar, immobil hasta-
lar, son 3 ay icinde cerrahi girisim yapilanlar, 3 ay icerisinde
travma 6ykisi olanlar, anamnezde daha 6nce DVT oykisi
olanlar ve gebeler ¢alismaya dahil edilmedi.

Galismamizda her iki alt ekstremite doppler ultrasonografi
incelemesi renkli doppler ultrasonografi cihazi (Hitachi Hi
Vision Preirus) ile yapildi. Trombisin direkt gorilmesi,
doppler ile akim gézlenmemesi, ven ¢apinin genislemesi, ci-
hazin probu ile kompresyona yanit alinamamasi ve aug-
mentasyon cevabi olmamasi DVT igin tani kriteri olarak ka-
bul edildi.

Vitamin D seviyesini degerlendirmek igin 25-hidroksi (OH)
vitamin D duzeyleri olglldi. 25 (OH) D dizeyleri 20
ng/mL'nin altindaysa eksiklik; 20 ng/mL ile 30 ng/mL arasin-
daysa yetersizlik; 30 ng/mL veya Uzerindeyse normal dii-
zeyde olarak kabul edildi (9).

istatistiksel Analiz

istatistiksel analiz igin SPSS 15.0 for Windows programi kul-
lanildi. Tanimlayicr istatistikler; kategorik degiskenler igin
sayl ve ylzde, sayisal degiskenler icin ortalama, standart
sapma, olarak verildi. Gruplarda oranlar Ki Kare Testi ile kar-
silastinldi. Sayisal degiskenlerin bagimsiz iki grup karsilastir-
malari normal dagihm kosulu saglandiginda Student t Test
ile kosul saglanmadiginda Mann Whitney U testi ile yapildi.
Risk faktorleri Lojistik Regresyon Analizi ile incelendi. Kesim
degeri incelemesi ROC Curve Analizi ile yapild. istatistiksel
alfa anlamlilik seviyesi p<0.05 olarak kabul edildi.

Bulgular

Calisma hastalarinin demografik 6zellikleri Tablo 1’de veril-
mistir. Calismamiza toplam 188 hasta dahil edildi. Hastala-
rin 97’si DVT kolunda, 91’i ise kontrol grubunda yer aldi.
Cinsiyete gore DVT kolundaki hastalarin 49 (%50.5)u erkek,
kontrol grubundaki hastalarin 42 (%46.2)’si erkek idi.
DVT’na sahip hastalarin yas ortalamasi 62.84+14.21 iken
kontrol grubundaki hastalarin yas ortalamasi 59.91+12.21
idi. DVT ve kontrol grubu karsilastirildiginda demografik ve-
riler arasinda anlamh fark saptanmadi.

Laboratuvar verilerinin karsilastirilmasi Tablo 2’de verilmis-
tir. Hematolojik parametreler agisindan incelendiginde DVT
ve kontrol grubu arasinda anlamli fark saptanmadi. Serum
yiksek dansiteli kolesterol (43.85+9.83; 69.26+63.34
p<0.001), D vitamini (19.64+8.68; 23.63+7.99 p<0.001) ve
B12 vitamin seviyeleri (252.94+101.17; 338.51+102.76

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2022;19(1):208-214.

DOI: 10.35440/hutfd.1063465

209



Caliskan ve ark.

p<0.001) DVT grubunda kontrol grubuna gore anlamh ola-
rak distk saptandi. Diger veriler arasinda anlamli fark sap-
tanmadi.

Tablo 1. Hastalarin klinik ve demografik 6zellikleri

DVT Grup Kontrol

(n=97) Grup (n=91)
Yas, yil 62.84+14.21 59.91+12.21 0.133
Cinsiyet, Kadin 48 (49.5%) 49 (50.5,0%)
(%) Erkek 49 (50.5%) 42 (46.2%) 0330
Sigara (%) 20 (20.6%) 14 (15.4%) 0.351
Diyabet (%) 22 (22.7%) 26 (28.6%) 0.355
Hipertansiyon (%) 37 (38.1%) 38 (41.8%) 0.613
Hiperlipidemi (%) 18 (18.6%) 25 (27.5%) 0.146
Koroner Arter Hastaligi (%) 20 (20.6%) 20 (22%) 0.820

DVT: Derin ven trombozu

Sensitivity

0.0 0.2 0.4 0.6

1 - Specificity

Derin Ven Trombozu Hastalarda Vitamin B12 ve Vitamin D Diizeyleri

Hastalarin 72’sinde (DVT grubunda 52 hasta, kontrol gru-
bunda 20 hasta) vitamin D eksikligi, 85’inde (DVT grubunda
31 hasta, kontrol grubunda 54 hasta) vitamin D yetersizligi
tespit edildi. 31 hastanin (DVT grubunda 14 hasta, kontrol
grubunda 17 hasta) D vitamin diizeyleri normal sinirlarda
saptandi. Gruplara gore D vitamini siniflamalari istatistiksel
olarak farkhhk gostermektedir (p=0,001) (Tablo 3).

Tablo 4’de DVT’nu predikte eden faktorlerin degerlendiril-
digi cok degiskenli analiz goriilmektedir. Cok degiskenli reg-
resyon analizi sonucunda B12 vitamini (OR=0.991; %95 Cl,
0.987-0.995; p<0.001) ve vyuksek dansiteli kolesterol
(OR=0.930; %95 Cl, 0.896-0.966; p<0.001) DVT igin anlamli
prediktor faktor olarak saptandi.

B12 vitamin degerinin 276,5 ve altinda oldugu degerler
%70.3 sensitivite, %63.9 spesifite ile DVT ile iliskili tespit
edildi (AUC=0.731 %95 CI 0.659-0.803, p<0.001). D vitamini
dagilim araliginin DVT’nu predikte ettigi kesim degeri %63.7
sensitivite, %62.9 spesifite ile 21.8 olarak saptandi
(AUC=0.654 %95 CI 0.576- 0.733, p<0.001) (Sekil 1).

Source of the
Curve

D VITAMIN DUZEYI
——B12 VITAMIN DUZEYI
Reference Line

0.8 1.0

Diagonal segments are produced by ties.

Sekil 1: Vitamin B12 ve Vitamin D dizeylerinin derin ven trombozu gelisimini 6ngordirmedeki ROC curve analizi
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Tablo 2. Calismaya alinan hastalarin laboratuvar verileri

Derin Ven Trombozu Hastalarda Vitamin B12 ve Vitamin D Diizeyleri

DVT grup (n=97)

Ort.£SD

Kontrol grup (n=91)
Ort.+SD ¢]

T.Kolesterol (mg/dl) 214.18+35.75

LDL(mg/dl) 132.74+29.96
HDL (mg/dl) 43.85+9.83
Trigliserid (mg/dl) 159.49482.95
Beyaz Kiire (103/uL) 7.75%2.72
Platelet (103/uL) 234.98+76.19
Hemoglobin (gr/l) 13+1.77
Kreatin (mg/dl) 0.82+0.22
Magnezyum (mg/dl) 1.98+0.19
Kalsiyum (mg/dl) 9.46+0.37
Potasyum (mmol/I) 4.41+0.43

B12 vitamin seviyesi (ng/l)

25(0H)D seviyesi (ng/ml) 19.64+8.68

252.94+101.17

211.24+42.51 0.608
127.91+42.84 0.457
69.26163.34 <0.001
145.05+76.43 0.217
7.63+1.82 0.725
245.6165.81 0.309
13.16+1.42 0.511
0.79+0.19 0.302
2.01+0.17 0.275
9.50+0.41 0.792
4.32+0.31 0.074
338.51+£102.76 <0.001
23.63+7.99 <0.001

T.Kolesterol:Total Kolesterol, LDL: Diisiik dansiteli kolesterol, HDL: Yiiksek dansiteli kolesterol 25(0H)D: 25-hidroksi vitamin D, DVT: Derin ven trom-

bozu

Tablo 3. Vitamin D diizeylerinin gruplar arasi dagihmi

DVT Grup _ p
(n=97) Kontrol Grup (n=91)
25(0OH)D < 20 ng/ml 52 (53.6%) 20 (22%)
0,001

25(0H)D = 20-30 ng/ml 31 (32%)

25(0H)D > 30 ng/ml 14 (14.4%)

54 (59.3%)

17 (18.7%)

25(OH)D: 25-hidroksi vitamin D, DVT: Derin Ven Trombozu

Tablo 4. Derin ven trombozu ¢ok degiskenli logistik regresyon analizi sonuglari

p OR (95% C.1.)
Yuksek Dansiteli Kolesterol <0.001 0.930 (0.896-0.966)
Vitamin B12 Duzeyi <0.001 0.991 (0.987-0.995)
Vitamin D Diizeyi 0.284 0.978 (0.940-1.018)

Tartisma

Calismamizin ana bulgusu, DVT gelisen hastalarda kontrol
grubuna goére vitamin B12 ve vitamin D dizeyinin daha di-
slik oldugudur. Ek olarak cok degiskenli analizlerde vitamin
B12 diizeyinin dislik olmasi DVT gelisiminin bagimsiz bir 6n-
gordirictsi oldugu bulduk.

DVT olgulari ¢ogu zaman sessiz seyrettigi icin hayati tehdit
edici boyuta gelene kadar farkina variimayabilir. inme ve mi-
yokard enfarktiisiinden sonra en sik goriilen tglinci kardi-
yovaskuler hastaliktir (10). Ultrasonografi ve bilgisayarli to-
mografi gibi tani yontemlerinin yayginlasmasi ve hastalarin
hastaneye ulasiminin kolaylasmasi sonucunda bu hastalara
tani gecikmemektedir. immobilite, malignansi, oral kontra

septif kullanimi, son 3 ay icerisinde gecirilen travma ve cer-
rahi 6yklsu, gebelik, antifosfolipid sendromu gibi edinsel
risk faktorlerinin yaninda yapilan bazi ¢alismalarda B6, B12
ve D vitaminini eksikliklerinin de DVT gelisiminde rol alabile-
cegi bildirilmistir. Calismamizda 25 (OH) D ve B12 vitamin
diizeyleriile DVT gelisimi arasinda istatistiksel olarak anlamli
bir iliski bulunmaktadir. Aralarindaki iliski ters yonludir. 25
(OH) D ve B12 vitamin diizeyleri azaldikga DVT gelisim riski
artmaktadir. Bu da D vitamini ve B12 vitamini eksikliginin ve-
ndz tromboz igin risk faktori olarak tanimlayan literatiirdeki
calismalar ile uyumludur.
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Gunes Isigina maruziyetinin azalmasi ve beslenme aliskanhk-
larindaki degisiklikler nedeniyle D vitamin eksikligi tim diin-
yada kiiresel bir salgin olarak kabul edilmektedir. Ulkemizde
de D vitamini eksikligi 6nemli bir halk sagligi sorunu haline
gelmistir (11). Tirk poplilasyonunda 8161 kisinin dahil edil-
digi bir calismada D vitamini dizeyleri hastalarin sadece
%11.3’Unde normal (30-80 ng/mL) saptanmistir (12). Esas
etkisini kalsiyum ve fosfor metabolizmasi lzerinde gosterse
de, son yillarda yapilan bir¢cok ¢alismada endotel, immiin sis-
tem, kanser hiicreleri ve bircok organda vitamin D resepto-
rinlin saptanmasi iskelet sistemi disinda bir¢ok hayati fonk-
siyonla iliskilendirilmistir. D vitamini eksikligi ve yetersizligi,
kardiyovaskuler hastaliklar dahil olmak {zere birgcok kronik
hastalikla iliskilendirilmistir (3).

inflamasyon yanitinda artis, endotel disfonksiyonu, platelet
ve koagulasyon kaskadindaki artis VTE patogenezinde rol oy-
namaktadir. immiin sistem (zerinde vitamin D reseptérii-
niin saptanmasindan sonra vitamin D’nin immin sistem tze-
rindeki fizyolojik etkilerini agiklamak lzere birgok ¢alisma ya-
pilmistir. Vitamin D immin sistemde rol oynayan hicreler
lizerinde etki ederek IL-2, IL-6, TNF- a ve C-reaktif protein
Gretimini azaltirken, IL-10, IL-4 ve IL-5 gibi anti-inflamatuar
sitokinlerin Giretimini arttirmaktadir. Artmis inflamasyondan
etkilenen kemik iliginden aktive olmus megakaryositler do-
lasim sistemine salinmaktadir. Ayrica D vitamin eksikliginde
trombomodulin ve plazminojen aktivatér inhibitor Tip-I se-
viyelerinde meydana gelen degisiklikler ile tromboziste artis
izlenmistir (13). Vitamin D dizeylerinin azalmasi yukarida
saymis oldugumuz olasi patolojik stregler ile DVT'na neden
olabilir. Calismamizda DVT’u olan grupta vitamin D dizeyi-
nin diistik saptamis olmamiz bunu desteklemektedir.
Khademvatani ve arkadaslarinin 167 kisilik ¢alismalarinda
dusik serum 25(0OH)D seviyeleri ile idiyopatik DVT arasinda
iliski oldugunu gostermistir (14). Yine baska bir calismada
Moscarelli ve arkadaslari renal transplant yapilan hastalarda
D vitamini seviyeleri ile VTE gelisim riski arasindaki iliskiyi
arastirmis ve DVT gelisen grupta kontrol grubuna gore D vi-
tamin seviyelerini anlamli olarak dusik saptamislardir (15).
Ekvatordan kutuplara dogru gidildikce kardiyovaskiler has-
talik oranlarinda saptanan artis bazi arastirmacilar tarafin-
dan gunes i1sinlarindan daha az faydalanilmasi sonucu mey-
dana gelen D vitamin eksikligi ile iliskilendirilmistir. Yapilan
blylk capl baska bir ¢alismada Kopenhag’da yasayan 18
791 hasta 30 yil boyunca takip edilmis ve 950 hastada VTE
tanisi saptanmistir. VTE gelisen grupta serum 25(OH)D sevi-
yeleri daha disiik saptanmis, bu durum yaz ve kis aylarinda
ki mevsimler degismeler sonucu azalan serum 25(0OH)D sevi-
yeleri ile iligkilendirilmistir (16). Diger taraftan bu calismala-
rin aksine 6021 hastanin 10 yil boyunca takip edildigi baska
bir calismada serum 25(OH)D seviyeleri yiiksek olan hastalar
ile dislik olan hastalar arasinda VTE gelisimi agisindan an-
laml bir fark saptanmamustir (17).

D vitamin eksikligi, endotelyal adezyon molekiilleri ekspres-
yonu ve damar diiz kas proliferasyonu ile makrofajlarin ko-
pik hiicrelerine dontsiimiinde meydana gelen artis sonucu

Derin Ven Trombozu Hastalarda Vitamin B12 ve Vitamin D Diizeyleri

endotel fonksiyonlarinda bozulma meydana getirerek ate-
rosklerozu hizlandirir ve vaskiiler hastaliklar icin risk faktori
olusturmaktadir. 25(0OH) D duzeyleri 15 ng/mL’den disik
olanlar ile 30 ng/mL’ den yiiksek olanlar hastalarin karsilag-
tinldig1 18 225 hastadan olusan bir calismada 25(0OH) D di-
zeyleri dislik olan grupta miyokard infarktisu riskinin arttig
saptanmistir (18).

Suda ¢ozlinebilen bir vitamin olan B12 insan viicudunda dre-
tilmediginden diyetle alinmasi gerekmektedir. Vitamin B12
eksikliginin en sik sebepleri diyetle yetersiz alim ve gastroin-
testinal sistemde emilim yetersizligidir. Vitamin B12, homo-
sisteinin metiyonine donilisimiiniinde rol alan metiyonin
sentaz enzimi icin kofaktor olarak rol almaktadir. Homosis-
tein, metiyonin metabolizmasi sirasinda olusan ara bir ami-
noasittir. B12 vitamini ile homosistein dizeyleri arasinda
ters iliski oldugu gosterilmistir (19, 20). B6 ve B12 vitaminleri
homosisteinin atilimi, donisimu gibi tiim yollarda etkindir
(20). Yuksek homosistein diizeyi, bircok mekanizma ile en-
doteliyal hiicreler lzerinde hasara neden olarak aterojenik
dzellik kazanmaktadir. ilk olarak 1969 yilinda Mc Cully tara-
findan homosistein ile ateroskleroz arasindaki iliski tanim-
landiktan sonra yapilan bir¢ok ¢alisma sonucunda yiksek
homosistein seviyeleri kardiyovaskiiler hastaliklar icin ba-
gimsiz bir risk faktori olarak kabul edilmektedir(21). Litera-
turde kardiyovaskiiler risk azaltilmasi icin homosistein dize-
yinin duslrilmesinin faydasi olabilecegi belirtiimektedir, bu
konuda tartismalar mevcuttur. Vitamin B12 ile homosistein
degerlerini dislirerek vaskiiler endotel fonksiyonlarinda di-
zelme gorilmustir (20). Ancak yine de bu konuda yapilan
calismalar yetersizdir.

Homosisteinin otooksidasyonu sonucu olusan superoksit ve
hidrojen peroksit gibi reaktif oksijen deriveleri dogrudan en-
dotel hasarina yol agmakta ve endotelyal nitrik oksit sente-
zini azalmaktadir (22). Ayrica homosistein, koagtlasyon fak-
torlerinden faktor V, faktor X ve faktor Xl aktivasyonunu hiz-
landirir, heparan silfat salinimini ve protein C aktivayonunu
baskilayarak protrombotik bir ortam yaratir (23). Homosis-
tein ylksekliginin hem arteriyel hem de veno6z tromboz ris-
kinde artisa yol actigl bilinmektedir. Yapilan galismalarda ho-
mosistein dizeyleri ile tromboz olusumu ile klinik veren
myokardiyal enfaktis, iskemik inme ve pulmoner emboli gibi
bircok hastalikla arasinda iliski oldugu saptanmistir (24, 25,
26). Ayrica 9 calismayi iceren bir meta-analizde yiiksek ho-
mosistein ve DVT arasinda bir iliski bulunmustur (27). Calis-
mamizda vitamin B12 diizeyinin DVT gelisen hastalarda di-
stk olmasi literatiir ile uyumludur. Ayrica ¢alismamizda di-
suk vitamin B12 diizeyinin DVT gelisiminde bagimsiz bir pre-
diktor oldugunu saptadik. Azalmis vitamin B12 diizeyi homo-
sistein metabolizmasi Gizerinden DVT ye neden olmus olabi-
lir. Calismamizda ayrica homosistein diizeylerine bakilmis ol-
saydi bu mekanizma ile ilgili daha net bir aciklama yapma-
mizi saglayabilirdi.

Calismamizda bir takim kisithihklar mevcuttur. Calismamizin
ana kisithhgr calisma grubunun kiiclik olmasi ve galismanin
retrospektif olarak yapilmis olmasidir. Ayrica ¢alismada ho-
mositein dizeylerinin olgcilmemis olmasi calismamizin diger

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2022;19(1):208-214.

DOI: 10.35440/hutfd.1063465

212



Caliskan ve ark.

kisithhgidir. Bu konuda, hasta sayisinin daha fazla oldugu ve
uzun donem takiplerin yapildigi prospektif calismalara ihti-
yac vardir.

Sonug

Sonug olarak, vitamin B12 ve vitamin D diizeyi biyokimyasal
analizler ile kolaylikla elde edilebilen parametrelerdir. Bu ¢a-
lismada, DVT’si olan hastalarda kontrol grubuna goére serum
vitamin B12 ve vitamin D diizeyleri anlamh olarak disik sap-
tanmistir. DVT gibi ciddi mortalite ve morbidite nedeni ola-
bilen bir hastalik 6ncesi riskli grupta bu vitamin diizeylerinin
bakilmasi ve eksikligi olan hastalara replasman yapilmasi uy-
gun bir tedavi modalitesi olabilir.
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Abstract

Background: Rhinogenic headache is a common finding that may occur due to features related to the nasal
cavity and paranasal sinuses without any underlying rhinological disease. It is thought that paranasal sinus
volumes and anatomical variations may have an effect on this symptom. The aim of this study is; to investi-
gate the paranasal sinus volumes and remarkable anatomical variations in patients with rhinogenic hea-
dache.

Materials and Methods: Paranasal sinus tomography images and hospital files of 72 patients who were re-
ferred to the otolaryngology department were evaluated retrospectively. The volumes were calculated by
the sinus volume index method and the presence of septal spur, concha bullosa, onodi cell, haller cell, agger
nasi cell and paradoxical middle turbinate were evaluated as anatomical variations. As the control group, the
data of 40 patients who were operated with open technique rhinoplasty for esthetic purposes were taken
and the results were compared statistically.

Results: The frontal sinus volume index was 4.57 cm3 in the patient group and 6.02 cm? in the control group,
and this difference was statistically significant. No significant difference was found between the two groups
in other paranasal sinus volumes. The presence of septal spur was observed more frequently in the patient
group, and this result was found to be statistically significant. There was no significant difference between
the two groups regarding other anatomical variations.

Conclusions: The low sinus volume may have an effect on the formation of rhinogenic headache. The pre-
sence of a septal spur may create a possible mucosal contact point, leading to rhinogenic headache.

Key Words: Headache, Paranasal sinus, Anatomic Variation, Volume

0z.

Amag: Rinojenik bas agrisi; altta yatan herhangi bir rinolojik hastalik olmadan nazal kavite ve paranazal
sintslerle ilgili 6zellikler nedeniyle ortaya gikabilen, yaygin bir bulgudur. Rinojenik bas agrisinin olusumunda
paranazal sinlis hacimleri ve anatomik varyasyonlarin etkisi olabilecegi dustnilmektedir. Calismamizin
amaci; rinojenik bas agrisi olan hastalarin paranazal siniis hacimlerini ve sik karsilasilan anatomik varyasyon-
larin sikhgini ve bu parametrelerin bu bulgunun gelisimindeki etkisini arastirmaktir.

Materyal ve Metod: Rinojenik bas agrisi nedeniyle néroloji bolimi tarafindan kulak burun bogaz bélimiine
yonlendirilmis 72 adet hastanin paranazal sintis tomografileri ve dosyalari retrospektif olarak degerlendirl-
mistir. Hacimler sinls volim indeks metodu ile hesaplanmis ve anatomik varyasyon olarak septal spur, konka
billoza, onodi hiicresi, haller hiicresi, agger nazi hiicresi ve paradoksik orta konka varligi degerlendirilmistir.
Kontrol grubu olarak estetik amacgla agik teknik rinoplasti ameliyati yapilmis 40 adet hastanin verileri alinmis-
tir ve ortaya ¢ikan sonuglar istatistiksel olarak kiyaslanmistir.

Bulgular: Hasta grubunda frontal sinis voliim indeksi 4,57 cm3, kontrol grubunda ise 6,02 cm? olarak 6lgil-
mus ve bu fark istatistiksel olarak anlamlidir. Diger paranazal sinls hacimlerinde her iki grup arasinda anlaml
bir fark bulunamamistir. Anatomik varyasyon olarak sadece septal spur varligi hasta grupta daha sik olarak
gozlenmis ve bu sonug istatistiksel olarak anlamli olarak bulunmustur. Diger anatomik varyasyonlar ile ilgili
her iki grup arasinda anlamli bir fark tespit edilememistir.

Sonug: Rinojenik bas agrisi olusumunda sinls hacimlerinin azliginin bir etkisi olabilir. Septal spur varligi olasi
bir mukozal kontakt noktasi yaratarak rinojenik bag agrisina yol agabilir.

Anahtar kelimeler: Bas agrisi, Paranazal sinus, Anatomik Varyasyon, Volim
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Introduction

Headache is one of the most common complaints in admis-
sions to otolaryngology, neurology, internal medicine and
emergency departments. Headache is an important public
health problem and affects 1-2% of the general population
(1). Almost all people experience a primary or secondary
headache at least once in their lifetime. A primary head-
ache is when the headache itself is the main problem and
is not a symptom of another underlying disease. Secondary
headaches occur due to another underlying disease or con-
dition. Among the secondary headaches, rhinogenic head-
aches are a common entity and are frequently seen in rou-
tine outpatient admissions (2).

Rhinogenic headache; is a secondary headache syndrome
that may be associated with some sinonasal conditions de-
spite the absence of rhinosinusitis and other inflammatory
diseases, hyperplastic mucosa, purulent discharge, nasal
polyps or masses (3). Although the diagnosis, management
and treatment protocol are still controversial, this head-
ache syndrome is a branch of headache types defined by
the International Headache Society (2). Some studies have
suggested that rhinogenic headache may be associated
with sinonasal mucosal contact points (4). On the other
hand, there are some studies in the literature focusing on
the relationship between anatomical sinonasal variations
and rhinogenic headache (5). The volumes and aeration lev-
els of the sinuses can also be classified in the spectrum of
anatomical variations of the paranasal sinuses and may dif-
fer in most patients and cause some various clinical findings
accordingly. There are many studies with various results
about the etiology of rhinogenic headache. While some au-
thors describe some cases with large and hyperaerated pa-
ranasal sinuses with a rhinogenic headache complaint;
there are also some studies describing patients with low pa-
ranasal sinus volume complaining rhinogenic headache (6).
Most of the time, etiologic causes and pathophysiologic
mechanisms can not be clarified in patients presenting with
rhinogenic headache. This situations leads to most patients
are left untreated and it causes recurrent hospital admis-
sions. Evaluation with paranasal sinus tomoFigurey should
also be used in addition to the examination in patients who
applied to the otolaryngology department with a prelimi-
nary diagnosis of rhinogenic headache. Anatomical varia-
tions of the paranasal sinuses, the volume and level of aer-
ation of the paranasal sinuses can be evaluated significantly
by computed tomoFigurey imaging of the paranasal si-
nuses. The aim of this study is to evaluate the possible re-
lationship and effects of anatomical variations and levels of
paranasal sinus volumes in patients with rhinogenic head-
ache by evaluating the tomoFigureic sections of patients
who applied to the otolaryngology department.

Materials and Methods

Ethical approval was obtained for the study from the non-
interventional clinical research ethics committee of Faculty
of Medicine of Usak University (Meeting date: 16.09.2021,

Paranasal Sinus Volumes and Variations in Rhinogenic

Application no: 168-168-11,Decision no: 11)

In this study, the images of paranasal sinus tomoFigureies
and hospital files of 158 patients who applied to the oto-
laryngology department due to rhinogenic headache
between January 2021 and December 2021 were evaluated
retrospectively. These patients were referred to the oto-
laryngology department with a preliminary diagnosis of rhi-
nogenic headache by the neurology department. Neurolo-
gical evaluations of the patients and cranial imaging with
magnetic resonance (MR) were performed by the neuro-
logy department, and no neurological disease was diagno-
sed to explain the headache. Patients with uncontrolled hy-
pertension, visual disturbances, dentoalveolar complaints,
and a history of previous nasal or paranasal surgery were
excluded from the study.

In this study, images of paranasal sinus computed tomoFi-
gureies (CT) and hospital files of 158 patients who applied
to the otolaryngology department due to rhinogenic hea-
dache were evaluated. 86 patients were excluded from the
study because of soft tissue hypertrophy, inflammatory
images, and findings related to rhinosinusitis on paranasal
CT images. The remaining 72 patients were included in the
study. Sinus volumes and levels of aeration of the paranasal
sinuses were evaluated by the sinus volume index method
and frequently encountered remarkable anatomical varia-
tions were examined. Septal spur, concha bullosa, onodi
cell, haller cell, agger nasi cell and paradoxical middle tur-
binate were chosen as the most common and remarkable
anatomical variations and these variations were evaluated
in tomoFigurey sections in this study. As the control group,
40 patients who underwent open technique rhinoplasty
surgery for aesthetic purposes are included in the study.

Examination of Paranasal CT Images

Paranasal CT imaging was performed at 40 mA and 120 kV,
at a rotation speed of 1 second, and 1 mm thick sections
were taken. Paranasal CT images were examined together
with the otolaryngologist and radiologist, and the measure-
ments were recorded with an agreement of two physicians.
The sinus volume index method, which was defined by
Barghouth et al. (7) in their study published in 2002, was
used to calculate the paranasal sinus volumes. According to
this method, the largest distances of the relevant paranasal
sinus in sagittal, axial and coronal sections were measured.
These measured distances were calculated according to the
formula SVI =% * A * B * C and sinus voliime indices of the
right maxillary, left maxillary, frontal and sphenoid sinuses
were calculated (Figure 1). Due to the complex anatomical
structure of the ethmoid sinuses, sinus volume index was
not calculated and the ethmoid sinuses were not evaluated
in this study.

Septal spur, concha bullosa, onodi cell, haller cell, agger
nasi cell, paradoxical middle turbinate were examined as
remarkable anatomical variations. Paranasal sinus tomoFi-
gurey sections were examined in all three planes, and the
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existence of these variations was decided with the agree-
ment of the radiologist and otolaryngologist.

Statistical analysis
IBM SPSS 25.0 ( IBM Corp., Armonk, NY ) program suitable
for Windows was used for statistical analysis. The p<0.05

Paranasal Sinus Volumes and Variations in Rhinogenic

value was accepted for statistical significance. For the sta-
tistical comparison of paranasal sinuses and sinus volume
indices between groups, the t test used for independent
groups was used. For the analysis of anatomical variation
parameters, descriptive statistical methods of SPSS prog-

ram and chi-square test were used.

Figure 1: An example of measuring of largest lengths of the paranasal sinuses for calculating sinus volume indices in
the coronal, axial, sagittal planes according to Barghouth G, et al method

Results

There were a total of 72 patients in the patient group in
the study, and the mean age of the patients was 37.90 +
6.27 years, 49 of them were female (68.05%) and 23 of
them (31.94%) were male. In the control group, there
were a total of 40 patients and the mean age of the pati-
ents was 27.46 + 7.86, 26 of them were female (65%) and
14 of them was male (35%).

The distribution of the mean, p and t values of the para-
nasal sinus volume indices in both groups are given in
Table 1 with details.

Paranasal sinus volume indices were compared between
both groups using an independent sample t test. The fron-
tal sinus volume index was calculated as a lower value in
the patient group than in the control group, and this was
statistically significant. No statistically significant diffe-
rence was observed between the two groups among ot-
her sinus volume indices. Although there was no statisti-
cally significant difference was observed, the volumes of
other paranasal sinuses were also measured to be lower
level than the control group.
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Table 1: Means of paranasal sinus volume indices in patient and control groups

Paranasal sinus Patient Group Control Group p value t value
(n=31) (n=28)

Right maxillary sinus volume index 13,28 cm3 14,40 cm3 0,271 -1,52

Left maxillary sinus volume index 12,91 cm3 14,45 cm3 0,374 -1,97

Sphenoid sinus volume index 7,29 cm3 8,54 cm3 0,967 -2,55

Frontal sinus volume index 4,57 cm3 6,02 cm3 0,005 -3,48

The comparison of the right maxillary sinus volume index
between the patient and control groups is presented in Fi-
gure 1, the comparison of the left maxillary sinus volume
index is presented in Figure 2, the comparison of the sphe-
noid sinus volume index is presented in Figure 3 and the
comparison of the frontal sinus volume index is presented
in Figure 4. The presence of septal spur, concha bullosa,
onodi cell, haller cell, agger nasi cell and paradoxical
middle turbinate parameters as a remarkable anatomical
variations were also investigated. The distribution of these

anatomical variations within the patient and control gro-
ups is summarized in Table 2 and the comparisons
between the groups are shown in Figure 5.

The distribution of anatomical variations within the sub-
ject groups was statistically analyzed by multivariate
analysis. Only the septal spur variation was observed more
common in the patient group than in the control group,
and this was statistically significant. No statistical diffe-
rence was observed between the two groups of subjects
regarding the distribution of other variations.

Table 2: Distribution of remarkable anatomical variations in patient and control groups

Remarkable Anatomical Variations

Septal Spur Concha Bul- Onodi Cell Haller Agger Nasi  Paradoxical Middle
losa Cell Cell Turbinate
Type of Patient 10 7 3 2 3 3
Group Control 3 9 1 2 2 4
Simple Boxplot of Right Maxillary Sinus Volume Index by Type of Subjects Simple Boxplot of Sfenoid Sinus Volume Index by Type of Subjects
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Figure 1. Box plot Figure showing the difference in right maxillary
sinus volume index between patient and control groups.

Simple Boxplot of Left Maxillary Sinus Volume Index by Type of Subjects
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Figure 2. Box plot showing the difference in left maxillary sinus vo-
lume index between patient and control groups

Patient Control
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Figure 3. Box plot showing the difference in sphenoid sinus volume

index between patient and control groups

Simple Boxplot of Frontal Sinus Volume Index by Type of Subjects

Frontal Sinus Volume Index

Patient Control

Type of Subjects

Figure 4. Box plot showing the difference in frontal sinus volume

index between patient and control groups

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2022;19(1):215-220.

DOI: 10.35440/hutfd.1066155

218



Dilci et al.

Clustered Bar Count of Variations by Type of Subjects

Type of
Subjects
W Patient
M Control

|

Count
o

@
P ..

-
sjeuiqn | |

ePPI jo esoing euouo?) [

1182 1pouQ |
]
182 J8lleH _i 1

inds |eydes

- .|
182 isepy 160y I
=
ejeuiqin ) |
BIPPIA J0 BAIND) [2IOPEIC ] [

Figure 5. Comparison Figure of anatomical variations between
groups.

Discussion

Sinus headache is a definition frequently used in clinical
practice by many physicians, especially family physicians,
emergency physicians and internists (8). Although it is na-
med as a sinus headache believed to occur as a result of ab-
normalities in the sinonasal region, this type of headache
was defined as rhinogenic headache by the International He-
adache Society (9). However, there is not any consensus on
both diagnosis and treatment of this disease, and most cli-
nicians can not manage such patients appropriately and
inappropriate treatments can be observed in routine clinical
practice (10). In patients with a preliminary diagnosis of rhi-
nogenic headache, evaluation with paranasal sinus tomoFi-
gurey has a major role in both diagnosis and treatment.

In this type of headache, there are no obvious signs of rhi-
nosinusitis with the absence of sinonasal inflammation, hy-
perplastic mucosa, purulent discharge, sinonasal polyp or
mass, and headache is concentrated in the paranasal si-
nuses. Any underlying cause can not be found and it can be
considered as rhinogenic headache. Although the etiology of
rhinogenic headache is often attributed to mucosal contact
points in the literature, its etiology has not been fully en-
lighted (11). In addition to mucosal contact points, the vo-
lume and aeration levels of the paranasal sinuses are anot-
her issues that are emphasized in the etiology of this disease
(12). There are some studies focusing the large and hyperae-
rated paranasal sinuses with rhinogenic headache, on the
other hand there are also some studies resulting the relati-
onship with immature and low-volume paranasal sinuses
with rhinogenic headache. As a result of these studies, a
clear consensus has not been reached about this issue. In
series of rhinogenic headache with low volume paranasal si-
nuses , headache was often attributed to secondary causes
or possible mucosal contact points. In the series of rhinoge-
nic headache with high volume paranasal sinuses, it was tho-
ught that headache might be caused by the compression of
the large paranasal sinuses on the dura and frontal lobe (13).
In our study, paranasal sinus volumes were calculated with
the sinus volume index method as defined by Barghouth G.
et al. This method is accurate, fast, easy and inexpensive

Paranasal Sinus Volumes and Variations in Rhinogenic

method for calculating the paranasal sinus volumes altho-
ugh there are other methods in which additional software
and reconstruction techniques should be needed (7). In our
study, a statistically significant decrease was found only in
frontal sinus volumes in patients with rhinogenic headache.
Although the results of other paranasal sinus volume com-
parisons are not statistically significant, the volume of si-
nuses are lower in the patient group than in the control
group. These findings suggest that low paranasal sinus volu-
mes may be a factor for rhinogenic headache. Aydemir L et
al. also described a relationship of low volumes of total si-
nus, frontal sinus, and maxillary sinus in patients with rhino-
genic headache (12). In this study, similar to that article, low
frontal sinus volumes were detected in the patient group. It
can be thought that low paranasal sinus volumes may be re-
lated to the etiology of rhinogenic headache. Deterioration
of mucociliary activity, easily occlusion of the ostium and the
formation of a possible mucosal contact point due to under-
developed sinuses may be the potential reasons for causing
rhinogenic headache in the patients with low paranasal si-
nus volumes. In some case series, it has been shown that
hyperaerated frontal sinuses are associated with rhinogenic
headache. Etiologically, it has been stated that insufficiency
of mucociliary activity in large sinuses and vacuum effect of
this aeration may result the headache (14). After surgery of
cases with frontal bossing or pneumatocele due to excessive
volume of paranasal sinus, it was observed that headache
was subjectively decreased, but it still persists. Subjectively,
the decrease in headache can also be attributed to the pla-
cebo effect due to surgery in patients (15).

Another important factor investigated in the etiology of rhi-
nogenic headache is anatomical variations. In this study, the
most common and remarkable paranasal sinus and nasal ca-
vity variations were examined. According to this study, only
the presence of septal spur was observed more frequently
in the patient group than in the control group and this result
is statistically significiant. Other anatomical variations such
as concha bullosa, haller cell, agger nasi cell, onodi cell and
paradoxical middle turbinate were observed in similar num-
bers in both the patient group and the control group. Septal
spur is usually associated with septal deviation and may ca-
use stenosis and mucosal contact point in the nasal cavity,
and it is thought that it may cause rhinogenic headache de-
pending on these mucosal contact points (16). It is hypothe-
sized that rhinogenic headache may be occurred by the
polymodal receptors of the afferent nerves of the maxillary
and ophthalmic branches of the trigeminal nerve at the mu-
cosal contact points and by the substance P secreted from
the contact points (17). Also; It has been shown that the se-
verity and frequency of headaches are reduced when the
mucosal contact points in the nasal cavity are surgically cor-
rected (18). It is thought that agger nasi cell, concha bullosa,
onodi cell, haller cell and paradoxical middle turbinate may
also create a possible mucosal contact point and cause rhi-
nogenic headache (19). However, the fact that similar ana-
tomical variations can be observed in patients without any
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symptoms leads to this issue has not been fully enlighted
with details. In order to better explain the relationship
between anatomical variation and rhinogenic headache,
prospective studies with more subjects are required.
According to this study, it can be concluded that paranasal
sinus volumes and anatomical variations may be associated
with rhinogenic headache. In this study, low volume frontal
sinus and septal spur was found to be statistically significant
as anatomical variation may be related to rhinogic headache
etiology. However, the retrospective nature of the study and
the small number of patients are major limitations of this
study. Therefore, multidisciplinary, prospective studies in-
volving more subjects are needed to examine these relati-
onships in more detail. In addition, grading the severity of
rhinogenic headache and examining this change according
to the results of the patients who underwent surgery will
contribute to obtaining new information on this issue.

Conclusion

Rhinogenic headache is a symptom that is observed quite
frequently in clinical practice and a clear consensus has not
been reached in its diagnosis and treatment. The etiological
causes of rhinogenic headache have not been fully defined
with details. There are studies in the literature suggesting
that the variations in the paranasal sinus and the volumes of
the sinuses may be effective in the development of this he-
adache. In our study; only a low frontal sinus volumes was
detected in patients with rhinogenic headache. In terms of
anatomical variations, only the presence of septal spur was
found to be associated with rhinogenic headache. It was
thought that the presence of septal spurs could create a pos-
sible mucosal contact point, and that low frontal sinus volu-
mes could easily disrupt mucociliary activity and cause hea-
dache with the effect of vacuum. In order to reveal the rela-
tionship between rhinogenic headache and these parame-
ters more clearly, it is appropriate to conduct prospective,
multidisciplinary studies involving large patient groups and
examining the severity of headache.

Ethical Approval: Ethical approval was obtained for the study from
the non-interventional clinical research ethics committee of Faculty
of Medicine of Usak University (Meeting date: 16.09.2021, Applica-
tion no: 168-168-11,Decision no: 11 )

Author Contributions:

Concept: A.D.

Literature Review: A.D., F.K.B.

Design : A.D., F.K.B., N.A.

Data acquisition: A.D., F.K.B., N.A.

Analysis and interpretation: A.D., F.K.B., H.Y.
Writing manuscript: A.D.

Critical revision of manuscript: N.A., H.Y., F.K.B.

Conflict of Interest: The authors have no conflicts of interest to de-
clare.
Financial Disclosure: Authors declared no financial support.

Paranasal Sinus Volumes and Variations in Rhinogenic

References

1. Jensen R, Stovner LJ. Epidemiology and comorbidity of head-
ache. Lancet Neurol. 2008;7(4): 354-61.

2. Olesen J. International Classification of Headache Disorders.
Lancet Neurol. 2018;17(5): 396-97.

3. Sollini G, Mazzola F, landelli A, Carabbio A, Barbieri A, Mora R,
et al. Sino-nasal anatomic variations in rhinogenic headache
pathogenesis. J Craniofac Surg. 2019;30:1503-1505.

4. Wolf G, Saria A, Gamse R. New aspects of the autonomic in-
nervation of human nasal mucosa . Laryngol Rhinol Otol.
1987,66:149-151.

5. Senocak D, Senocak M. Sinonasal pathology and headaches.
Rhinology. 2004;42:8-14.

6. Kousoulis P, Hajiioannou J, Florou V, Kretzas D, Korres G. Ex-
cessive paranasal sinuses and mastoid aeration as a possible
cause of chronic headache. Case Rep Otolaryngol.
2013;2013:836064.

7. Barghouth G, Prior JO, Lepori D, Duvoisin B, Schnyder P,
Gudinchet F. Paranasal sinuses in children: size evaluation of
makxillary, sphenoid, and frontal sinuses by magnetic reso-
nance imaging and proposal of volume index percentile
curves. Eur Radiol. 2002; 12:1451-1458.

8. Cady RK, Dodick DW, Levine HL, et al. Sinus headache: a neu-
rology, otolaryngology, allergy, and primary care consensus
on diagnosis and treatment . Mayo Clin Proc. 2005;80:908-
916.

9. Patel ZM, Kennedy DW, Setzen M, Poetker DM, DelGaudio JM.
‘ Sinus headache’: rhinogenic headache or migraine? An evi-
dence-based guide to diagnosis and treatment. Int Forum Al-
lergy Rhinol. 2013;3:221-230.

10. Lipton RB, Diamond S, Reed Mi Diamond ML, Stewart WF. Mi-
graine diagnosis and treatment: results from the American
Migraine Study Il. Headache 2001;41:638-645.

11. Harrison L, Jones NS. Intranasal contact points as a cause of
facial pain or headache: systematic review. Clin Otolaryngol.
2013;38:8-22.

12. Aydemir L, Doruk C, Caytemel B, Sahin B, Sahin E, Celik M,
Comoglu S, Turel MNK. Paranasal sinus volumes and head-
ache: is there a relation? Eur Arch Otorhinolaryngol.
2019;276:2267-2271.

13. Herzallah IR, Hamed MA, Salem SM, Suurna MV. Mucosal con-
tact points and paranasal sinus pneumatization: Does radiol-
ogy predict headache causality? Laryngoscope
2015;125:2021-2026.

14. Kalavagunta S, Reddy KTV. Extensive maxillary sinus pneuma-
tization. Rhinology 2003; 41: 113-117.

15. Patel AC, Hammoudeh JA, Urata MM. Pneumosinus dilatans:
a rare cause of frontal sinus expansion — case report and re-
view of literature. Journ of Oral Maxillofac Surg.
2008;66:2380-2386.

16. Ferrero V, Allais G, Rolando S, Pozzo T, Allais R, Benedetto CJ.
Endonasal mucosal contact points in chronic migraine. Neuol
Sci. 2014;35:83-87.

17. Stammberger H, Wolf G. Headaches and sinus disease: the en-
doscopic approach. Ann Otol Rhinol Laryngol Suppl.
1988;97:3-23.

18. Huang HH, Lee TJ, Huang CC, Chang PH, Huang SF. Non-sinus-
itis related rhinogenous headache: a ten-year experience. Am
J Otolaryngol. 2008;29:326-332.

19. Mehle ME, Kremer PS. Sinus CT scan findings in ‘sinus head-
ache’ migraineurs. Headache 2008;48:67-71.

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2022;19(1):215-220.

DOI: 10.35440/hutfd.1066155

220



	kapak 2022-1
	İçindekiler 19-1
	1 19-1 (1-7)
	2 19-1 (8-13)
	3 19-1 (14-21)
	4 19-1 (22-29)
	5 19-1 (30-37)
	6 19-1 (38-43)
	7 19-1 (44-51)
	8 19-1 (52-55)
	9 19-1 (56-60)
	10 19-1 (61-66)
	11 19-1 (67-70)
	12 19-1 (71-76)
	13 19-1 (77-82)3
	14 19-1 (83-90)3
	15 19-1 (91-97.)
	16 19-1 (98-104.)
	17 19-1 (105-109.)
	18 19-1 (110-115.)
	19 19-1 (116-119.)
	Tıp Fakültesi Öğrencilerinin Bilimsel Araştırmalara Yönelik  Tutumları

	20 19-1 (120-125.)
	21 19-1 (126-130.)
	22 19-1 (131-136)
	23 19-1 (137-142)
	24 19-1 (143-148)
	25 19-1 (149-153)
	26 19-1 (154-158)
	27 19-1 (159-163)
	28 19-1 (164-168)
	29 19-1 (169-175)
	30 19-1 (176-183)2
	31 19-1 (184-188)2
	32 19-1 (189-192)
	33 19-1 (193-197)
	34 19-1 (198-207)
	35 19-1 (208-214)
	36 19-1 (215-220)



