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Yazarlara Ac¢iklama

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 goruntleri, gbriintili hastalik tanimlama sorularini ve editére mektuplari yayinlar.

Yayina kabul edilme, edit6ryal komite ile en az iki hakem karari ile alinir. Yayina kabul edilen yazilarin her tirlii yayin
hakki dergiye aittir. Bu hak ézel diizenlenmis yayin hakki devir formu ile biitin yazarlarin imzasi ile tespit edilir. Dergi
yilda 3 kez yayinlanir. Derginin yayin dili Ttirkge ve/veya ingilizcedir. Génderilerin yazilar daha énce herhangi bir dergide
yayinlanmamis ve orijinal olmalidir (Bilimsel kongrelerde sunulan sézli bildiri ve posterler bildirme kayd ile harigtir).
Dergide yayimlanan yazilarin her tirli sorumlulugu (etik, bilimsel, yasal vb.) yazarlara aittir. Yayina kabul edilmeyen
yazilar ve her tirlii ekler (fotograf, tablo, sekil ve disket vb.) iade edilmeyecektir. Yazim kurallarina uygun olarak
hazirlanmamig 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

gdnderilmelidir. Kapak sayfasi harig yazinin hicbir yerinde galismanin yapildigi kurum ve yazarlarin ismi gegmemelidir.
TUm yazilar

Kapak Sayfasi,

Tiirkce Ozet,

ingilizce Ozet,

Makale Kismi,

Agclklamalar,

Kaynaklar,

Tablolar,

Sekiller ve resimler,

Alt yazilar seklinde dizilmelidir.

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

yuklenmesi gerekmektedir.

Arastirma inceleme yazilarinin makale kismi (0zet, referanslar, tablo, sekil ve alt yazilar harig) toplam 4000 kelimeyi,

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

Olgu bildirileri su bdlimlerden olusmalidir: Baslik, ingilizce baslik, Tirkge ve ingilizce ézet, giris, olgunun/olgularin

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

yazilar ve orijinal konulara ait gériintil sunumlari 2 sayfayr gegmemelidir.

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

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

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

YAZILARIN HAZIRLANMASI

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

Telif Hakki © 2022 Harran Universitesi Tip Fakiiltesi Dergisi. u
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Yazilar sisteme 2 dosya halinde yiiklenmelidir.

1 - KAPAK SAYFASI

Yazinin baghg arastirma yazilarinda 100 karakteri (harf), olgu sunumlarinda 80 karakteri gegmemelidir. Baglik hem
ingilizce hem de Tiirkge olarak yazilmalidir. Yazida calismaya katkisi olan yazarlarin ad ve soyadlari acik olarak
yazilmali, yazar sayisi, multidisipliner ¢alismalar disinda, arastirma ve inceleme yazilarinda ve derlemelerde 8'i olgu
sunumlarinda 6'y1 editdre mektuplarda, gorintl sunumlarinda 2'yi gegmemelidir. Yazilarin altina galismanin yapildig
kurumun aglk adresi yazilmalidir.

Calisma daha once herhangi bir kongrede sunulmus ise kongre adi, zamani (gln-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 yaziimalidir.

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 gore 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 (Oz.) ve ingilizce (Abstract)
Ozetlerin baginda Turkce ve Ingilizce baslk bulunmalidir. Arastirma inceleme yazilarinda 400, olgu sunumlarinda 200
kelimeyi gecmemelidir.

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

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

Tiim Olglimler metrik sisteme (Uluslararasi Birimler Sistemi, SI) gére yazimalidir. Ornek: mg/kg, pg/kg, mL, mL/kg,
mL/kg/h, mL/kg/min, L/min/, mmHg, vb. OIgUmIer ve istatiksel veriler, climle basinda olmadiklar siirece rakamla
belirtilmelidir. Herhangi bir birimi ifade etmeyen dokuzdan kiigiik sayilar yazi ile yaziimalidir.

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 béllimlerinden olusur.

Giris: Konuyu ve ¢alismanin 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 sonuglari ile beraber verilmelidir.

Tartigma: Calismanin sonuglari literatir verileri ile karsilastirilarak degerlendirilmelidir.

Tim yazimlar Turkge yazim kurallarina uymali, noktalama isaretlerine uygun olmalidir. Kisaltmalardan mimkin
oldugunca kaginiimali, eger kisaltma kullanilacaksa ilk gegtigi yerde ( ) icerisinde agiklanmalidir. Kaynaklar, sekil tablo
ve resimler yazl igerisinde gegis sirasina gére numaralandiriimalidir.

c) Kaynaklar

Telif Hakki © 2022 Harran Universitesi Tip Fakiiltesi Dergisi. “
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Kaynaklar iki satir aralikli olarak yazilmalidir. Kaynak numaralari cimle sonuna nokta konmadan () iginde verilmeli,
nokta daha sonra konulmalidir. Birden fazla kaynak numarasi veriliyorsa arasina “,”, ikiden daha fazla ardisik kaynak
numarasi veriliyor ise rakamlari arasina “-” konmaldir [6r. (1,2), (1-3) gibi]. Kaynak olarak dergi kullaniliyorsa: yil, cilt,
sayl, baslangic 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 yaziima sekli asagidaki érnekler gibi olmalidir.
Kisisel gorusler ve yayinlanmamis yazilar kaynak olarak gosteriimemelidir.

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

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

Tiirkiye'de yayimlanan ulusal dergilerin adlari (indekslenenler haric) tam olarak yazilmaldir.

Oztiirk IA, Ertiirk C, Bilge A, _Altay MA, Altay N, Isikan UE. Tibia Kiriklarinda Cerrahi Tedavi Yontemlerinin
Kompartman Basincina Etkisi. Harran Universitesi Tip Fakdltesi 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, Cilt Il istanbul Universitesi Cerrahp
asa Tip Fakilltesi Yayinlari, Istanbul, 1999:1635-1650.
2) Freidman WF. The intrinsic  properties of the developing heart. In: Sonneblick E, Leschi M, Friedman
WF, eds. Neonatal Heart Disease. New York: Grunestratton, 1999:21-50.

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

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

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

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

Telif Hakki © 2022 Harran Universitesi Tip Fakiiltesi Dergisi. -
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e) Tablolar

Tablolar ayri sayfaya iki satir aralikli yazilmali, her tablonun Uzerinde numara ve agiklayici ismi olmalidir. Tabloda
kisaltmalar varsa tablonun altinda alfabetik siraya gére acilimlari yazilmalidir. Ornekler: PS: pulmoner stenoz, VSD:
ventrikller septal defekt. Tablolar yazi icindeki bilgilerin tekrari olmamalidir. Tablo igerisindeki gizgiler enlemesine ve
boylamasina olmamali, yalniz Ust ve altinda diz cizgiler olmalidir. Tablo numaralandirmasi (Tablo 1., Tablo 2., ...)
seklinde ardisik numara verilmis olmali ve Roma rakamlari kullaniimamalidir.

f) Sekil ve Resimler

Her turlli gizim, 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) ¢ézlnUrltginde ve net olmalidir. Resimler makale
icine ayri bir sayfada yliklenmelidir. Sekil ve resim altlarinda kisaltmalar kullaniimis ise kisaltmalarin acilimi alfabetik
siraya gore alt yazinin altinda belirtilmelidir. Mikroskobik resimlerde biyUtme orani ve teknigi agiklanmalidir.

Yayin kurulu, yazinin 6ziini degistirmeden gerekli gérdigu 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 bolimiinde: klinik arastirmanin yapildigi kurumdaki etik kuruldan prospektif ve retrospektif her
calisma icin onay aldiklarini ve calismaya 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
sonuglart ile ilgili olarak, dergiye yapilan basvuru esnasinda, etik kurul onay belgesinin sunulmasi zorunludur. Yazar(lar),
ticari badlanti veya calisma icin maddi destek veren kurum varhiginda; kullanilan ticari Grin, ilag, firma vb. ile nasil bir
iliskisi oldugunu sunum sayfasinda Editére bildirmelidir. Béyle bir durumun yoklugu da yine ayri bir sayfada belirtiimelidir.

Etik kurul izni gerektiren galismalarda Etik Kurul Onay Belgesinin makale génderim siirecinde sisteme ylklenmeli
ve izinle ilgili bilgiler (kurul adi, tarih ve sayi no) materyal ve metod béliminde ve ayrica makalenin tartisma kismindan
sonra agiklamalar bélimUnde belirtilmelidir. Etik Kurul izni gerektiren arastirmalar agagidaki gibidir.

- Anket, miilakat, odak grup galismasi, gézlem, deney, gortisme teknikleri kullanilarak katilimcilardan veri toplanmasini
gerektiren nitel ya da nicel yaklasimlarla yGrGtilen her tlrl arastirmalar

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

- Insanlar tizerinde yapilan Klinik aragtirmalar,

- Hayvanlar (izerinde yapilan arastirmalar,

- Kisisel verilerin korunmasi kanunu geregince retrospektif calismalar, (Arsiv taramasi yapilan calismalarda
istenildiginde galismanin 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 belirtimesi gerekmektedir

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

SON KONTROL

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

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

3. Baslik Tiirkge ve ingilizce olarak yazilmis,

4. Kaynaklar kurallara uygun olarak yazilmis,

5. Tablo, resim ve sekillerde 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 lizerinde olan

makaleler degerlendirmeye alinmadan red edilecektir.

Telif Hakki © 2022 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)
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Oz

Amag: Akut pankreatit (AP), yuksek mortalite riski olan yaygin bir gastrointestinal hastaliktir. bakteriyel olmayan akut infla-
masyon. Amino asitler, organizmalarin slireglerinde metabolik ara trtinler olarak protein yikiminda, yeni bloklarin olusumunda
ve metabolizmanin analizinde énemli bir yer olusturur. amino asitopatiler; AP'li hastalar akut metabolik dekompansasyon,
bulanti, kusma ve beslenme sirasinda gastroozofageal ve karin agrisi gibi gastrointestinal disfonksiyon ile bagvururlar. Bu ¢a-
lismanin amaci, akut pankreatitli hastalarda plazma amino asit profillerinin bir belirte¢ olarak hareket edip edemeyecegini
ortaya koymak ve akut pankreatitte amino asit profilinin 6nemini vurgulamaktir.

Materyal ve metod: Calismaya 65 akut pankreatatli hasta, Calisilan hastalar da karin agrisi, serum amilaz ve lipaz degerlerinin
3-5 kat artii ile konuldu. Saglkli kontrol grubunda 50 kisi mevcut hastalik 6ykusi ve patolojik durumu olmayanlar segildi.
Plazmada aminoasit profili 8lgimii 8045 LC-MS/MS cihazinda ¢alisildi.

Bulgular: Yaptigimiz calismada akut pankreatitli hastalarin serum amino asit profilineki amino asitlerin 1- metil histidine, 2-
aminoadipik asit, 2-minobutrik asit, 3-metil histidine, aspartat, sitrulin, glutamin methyonin ve valine amino asitlerinin anlamli
olarak arttigi; ancak 5-hidroksi lizin, alanin, sistine, tirozin ve izol6sin seviyelerinin saglikli kontrol grubu ile karsilastirildiginda
anlamli olarak dustugi saptandi (p<0.05).

Sonug: Aminoasit konsantrasyonlari tim viicut islevlerine baglidir ve gastrointestinal hastaliklarda degisiklik yapabilir. Yapilan
¢alismalarda, aminoasit profillemesi tip biliminde metabolik hastaliklar, akut pankratit hastalarda bir potansiyel belirteg olarak
kullanildigl, diyet proteinleri ve aminoasitler pankreas fonksiyonunu diizenleyebildigini ileri sirmislerdir. Plazma aminoasitle-
rinin seviyeleri viicuttaki aminoasitlerin akisina tesir eden tiim faktorlerin net tesirini gosterir. Enfeksiyonun varliginda olusan
degisikliklerin bu hastalarin plazmalarindaki aminoasitler tarafindan iletiliyor olabilecegi dustinlilmektedir. Akut pankreatit en-
feksiyonu hastalarda yapacak oldugumuz ¢alisma sonucunda bazi aminoasitlerin akut pankreatit enfeksiyonlu hastalarda bu-
lunmasi, bu aminoasitlerin enfeksiyonun gelisimi yontinde 6nemli bir role sahip oldugunu géstermek ve ileriye dontk bu konu
hakkinda karar verirken yardimci olabilmektir.

Anahtar Kelimeler: Akut Pankreatit, Serbest Aminoasit profili, LC-MS/MS
Abstract

Background: Acute pancreatitis (AP) is a common gastrointestinal disease with a high mortality risk. non-bacterial acute inf-
lammation. Amino acids form an important place in protein breakdown, formation of new blocks and analysis of metabolism
as metabolic intermediates in the processes of organisms. amino acidopathies; Patients with AP present with acute metabo-
lic decompensation, nausea, vomiting, and gastrointestinal dysfunction on feeding such as gastroesophageal and abdominal
pain. The aim of this study is to reveal whether the plasma amino acids profiles may act as markers in patients with acute
pancreatitis and highlight the importance of amino acids profile in the acute pancreatitis.

Materials and Methods: 65 patients with acute pancreatitis were included in the study with abdominal pain, 3-5 fold increase
in serum amylase and lipase values. In the healthy control group, 50 people without current disease history and pathological
conditions were selected. Amino acid profile measurement in plasma was studied in 8045 LC-MS/MS device.

Results: In our study, the amino acids 1-methyl histidine, 2-aminoadipic acid, 2-minobutyric acid, 3-methyl histidine, aspartate,
citrulline, glutamine methionine and valine amino acids increased significantly in the serum amino acid profile of patients with
acute pancreatitis; however, 5-hydroxylysine, alanine, cystine, tyrosine and isoleucine levels were found to be significantly
lower when compared to the healthy control group (p<0.01).

Conclusions: Amino acid concentrations are dependent on all bodily functions and may be altered in gastrointestinal disea-
ses. Studies have suggested that amino acid profiling is used in medical science as a potential marker in patients with meta-
bolic diseases and acute pancreatitis, and that dietary proteins and amino acids can regulate pancreatic function. Levels of
plasma amino acids show the net effect of all factors that affect the flow of amino acids in the body. It is thought that the
changes that occur in the presence of infection may be transmitted by the amino acids in the plasma of these patients. The
finding of some amino acids in patients with acute pancreatitis infection as a result of our study in patients with acute panc-
reatitis infection is to show that these amino acids have an important role in the development of infection and to assist in
making a decision on this issue for the future.

Keywords: Acute Pancreatitis, Free Amino acid profile, LC-MS / MS
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Giris

Akut pankreatit, Pankreasin akut inflamasyonudur, dogus-
tan metabolizma hastalari dahil olmak (izere, bircok tesvik
edici faktorle birlikte yasami tehdit eden inflamatuar bir du-
rumdur.

Pankreasin interstisyel ddemi ile karakterize klinik tablodur
ve akut pankreatitli hastalarin ¢gogunda patolojik sonuglar
ortaya cikar (1, 2). Pankreas inflamasyonunda kendi Urettigi
sindirim enzimleri kendi dokusuna zarar verip ve toksinlerin
salinmasina yol acabilir. Ayrica bakteriyel olmayan bir hasta-
liktir (3-5). Sistemik komplikasyonlara sebebiyet verip sepsis
ve sok gibi 6limle sonuglanir. Safra yolu hastaliklari ve kole-
litiazise sebep oldugu ileri striilmektedir. ERCP islemi uygu-
lanmis hastalarin bazilarinda akut pankreatite neden oldugu
gorulmistdr. (5). Organik asiduri, amino asidopatiler ve kon-
jenital hiper ammonemileri olan hastalar, akut metabolik
dekompansasyonun, bulanti, kusma, gastro6zofageal, karin
agrisi ve gastrointestinal fonksiyon bozuklugu goésterir (6,7).
Akut pankreatit tanisinda amilaz ve lipaz enziminin artmasi
onemli bir belitegtir (8). Alkolik kislerde lipazin amilaz enzi-
mine gore kanda daha uzun sire yiiksek degerde kalabilir (8-
10).

Akut pankreatitli hastalarda hemoglobinin oksijen baglanma
yetenegi bozulur, dokularda hipoksi gelismesine, pulomner
damarlarda hasar olusumuna neden olup ve lesitinaz surfak-
tan Uretimini engeller. Bunlardan dolayi alveoler kollapsa or-
taya gikar (11). Pulmonerden serbest yag asitleri salgilana-
rak alveolar membrani yirtilir ve endotel bozulur. Sonugta
toksik etkiler akcigerlerde infiltrasyona daha sonra adult
respiratuar distres sendromuna (ARDS) yol acip diffiizyon
kapasitesini diistiriir (10). inspirasyon voliimii yetesizligi ne-
deniyle akciger komplikasyonlar olusur ve hipoksiye neden
olur (12,13).

Yapilan galismada metabolik degisiklikler sonucunda, ser-
best oksijen radikallerini antioksidan enzimlerinin akut
pankreatit ilerlememesini gdstermislerdir (11). ilaglar, safra
taslar ve alkolin inflamasyonda roli oldugu ve proteolitik
enzimleri aktive etmesinde 6nemli rolii oldugu 6ne sirdl-
mustar (14).

Amino asitler, kritik metabolik islevleri yerine getirir, 6rnegi;
proteinlerin sentezi, organizmalarinin metabolik ara madde-
ler olarak deprotein taglarinin olusturulmasinda, biyokimya-
sal analizlerin ¢alismasinda marker oldugu ortaya konul-
mustur (15). insan saghigini korumak icin gerekli miktarlarda
alinmayan amino asitler diyet takviyesi ile alinir (16). Akut
pankreatitli hastalarda amino asit miktari degistigi 6ne su-
ralmdistar (17). Son zamanlarda yapilan arastirmalarda ami-
noasit profillemesi tip biliminde metabolik hastaliklar, akut
pankratit hastalarda bir potansiyel belirte¢ olarak kullanila-
bilir. Yapilan bir arastirmada diyet proteinleri ve aminoasit-
ler pankreas fonksiyonunu goézlemlendigi 6n gorilmustar
(18). Ayrica pankreatik enflamasyonun olusmasinda pankre-
asin proteolitik enzimleri rol oynadigi ve bu enzimlerin
pankreas dokusu iginde belli bir aktivite ile ¢ahstiklari ileri
surtlmektedir. Bazi enfeksiyonlarin kendi yapisina 6zgi
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plazma aminoasit profillerini olusturma ihtimali bu hastalik-
larin teshis ve nereden kdken aldigi konusunda aminoasitle-
rin énemli rollerinin oldugu dusindirmustir (18). enfeksi-
yonlar bakteriyal veya viral olabilir, enfeksiyon direkt sito-
toksik etkisi olusturarak veya kan akiminda olusturdugu deg-
sliklikler nedeniyle hasar olusturabilir (19). Hepatitler, ka-
bakulak, Epstein-Barr, ve kizamik virlsleri akut pankreatit
olusumunda primere sebep olabilir (20). Yapilan galisma-
larda mikroorganizmalarin veya parazitlerin safra yollarini ti-
kayabildigi ve buda akut pankreatite yol actigl gosterilmistir
(21).

Pankreatik enflamasyonun olusimasinda pankreasin proteo-
litik enzimleri tarafindan olustugu ve inaktif formdaki amino
asit pankreas dokusu icinde bazi biyokimyasal mekanizma-
larla aktive olduklari yapilan arastirmalarda 6ne sirialmus-
tir. Bu amagla; akut pankreatit enfeksiyonu hastalarda ya-
pacak oldugumuz calisma sonucunda bazi aminoasitlerin
akut pankreatit enfeksiyonlu hastalarda bulunmasi, bu ami-
noasitlerin enfeksiyonun gelisimi yoniinde énemli bir role
sahip oldugunu gostermek ve ileriye déniik bu konu hak-
kinda karar verirken yardimci olabilmektir.

Materyal ve Metod

Calismaya 65 akut pankreatatli hasta alindi, Calisilan hasta-
larda karin agrisi, serum amilaz ve lipaz degerleri yaklasik 3-
5 kat artis olmasi ile konuldu. Calismamizda AP hasta grubu-
nun toplam 65 kisi (39’0 erkek ve 26’s1 kadin) yas ortalamasi
(54.00 + 11.00) yil, saglikh kontrol grubu 50 kisi mevcut has-
talik 6ykusi ve patolojik durumu olmayanlar segildi, toplam
50 kisi (28'i erkek ve 22’si kadin) yas ortalamasi (55,43+15,5)
yildir.

Bu calismaya baslamadan énce Harran Universitesi Tip Fa-
kiiltesi'nden etik kurul onayi alindi (20/09/2021 tarih ve
HRU21.16.19 sayili karar). Calismamiz Helsinki Deklarasyo-
nu'nda belirlenen kriterlere uygun olarak planlandi. Hem bu
calismaya katilan akut pankreatitli hastalarindan hem de
saglkli kontrollerden bilgilendirilmis onam formu alindi. 12
saatlik agliktan sonra aglik amilaz, lipaz enzim aktivitesi ve
amino asit profili diizeylerini belirlemek icin kan alindi. Plaz-
mada aminoasit profili dl¢imi 8045 LC-MS/MS cihazinda ¢a-
hsildi. Plazmada aminoasit profili 6l¢iimi LC-MS/MS ile ince-
lenmesi hiicre pelletinin Gzerine 350 ul ve 25 pl internal
standart eklenerek 5sn karistirildi. 5 dk 1000 g’ de santrif{j
edilerek stipernatant alindi ve 8045 LC-MS/MS cihazinda ¢a-
hisildi. Calismaya alinan hastalarimzdan bilgilendirilmis onam
alinmistir. AP hastalarindan abdominal BT ¢ekilmis ve radyo-
lojiuzmanlari tarafindan degerlendirilmistir. Abdominal
BT’'de; pankreasin ¢capinda artmistir, ve pozitif olan hastalara
akut pankreatit tanisi konuldu.

istatistiksel Analiz

Sonuglar ortalama + standart sapma (SD), verilmektedir. Ca-
lisma verilerimiz istatistiksel analizi icin SPSS (Statistical Pac-
kage for Social Sciences) ve bu programda 22.0 windows kul-
lanilarak yapildi. Strekli degiskenlerin normal dagilimina
Kolmogorov-Smirnov testi ile degerlendirildi.
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Bulgular

Tablo 1. Akut pankreatitli hastalar ve saglikli kontrol gruplarinin serum serbest amino asit seviyeleri ve anlamhlik de-

Akut Pankreatitli Hastalarda Plazma Amino Asit Profili

gerleri.
Variables Akut Pantreatit Group Kontrol Group Anlamlilik
Min Max X +SD Min Max X +SD Degf,"e"
MHIS-1 40.3 117.8 87.0+18,7 1.2 30.1 6.5%6,3 <0.05*
Amino adipic-acid-2 1.8 6.9 39+14 0.1 1.7 0.5+0.4 <0.05*
Amino butyric-acid-2 16.5 59.3 60.5 +10.6 8.9 43.9 38.6+13.2 <0.05*
MHIS-3 7.3 9.6 8.8 +0.8 3.3 3.9 3.6%1.4 <0.05*
Oh-proline-4 9.2 16.5 13.5 £2.5 0.5 1.3 1.5+0.7 <0.05*
Alanin 60,2 90.5 100.4£42.2 55.6 348.7 308.8 +137.2 <0.05**
Arjinin 133.9 217.1 158.4+62.9 18.8 73.9 68.9+28,1 <0.05*
Asparajin 86.9 179.9 152.4 £23.15 43.1 72.2 58.0 +13.8 <0.05*
Aspartik asit 81.2 159.2 111.6 £ 26.5 21.5 101.8 85.4+19.8 <0.05*
Sitrulin 12.2 61.1 426 £17.4 4.4 29.4 21.7+8.9 <0.05*
Sistin 11.9 58.5 45.4 +£19.9 59.6 91.4 79.4 £125 <0.05**
Glisin 143.4 316.4 241.5 £73.7 23.9 152.4 102.6 + 67.5 <0.05*
Glutamin 0.17 4.6 4610.1 1.1 4.3 23+23 <0.05*
Glutamat 6.4 11.4 9.5 +1.6 1.6 9.8 6.6+1.7 <0.05*
Metyonin 63.4 316.4 228.5179.7 23.9 182.4 131.6 £61.5 <0.05*
Histidin 124.3 517.6 370.3+178.4 129.5 355.4 245.5+95.9 <0.05*
5-Oh Lizin 18.4 135.7 55.9 +35.7 176.4 1192.8 451.4 +248.1 <0.05%*
Fenilalanin 99.6 230.7 168.5+46.7 182.6 304.1 261.5+35,2 <0.05**
Prolin 16.7 73.1 33.9+12.0 42.9 65.3 55.1 +44.1 <0.05*
Serin 60.2 251.4 2286+7.2 22.9 159.2 156.2 +40.0 <0.05*
Tironin 27.8 114.4 81.9+38.7 257.9 377.4 383.7+52.1 <0.0.5*
Tirozin 213.5 592.3 563.2 +84.7 212.1 507.5 470.5 £46.2 <0.5%*
Triptofan 12.2 157.7 159.9 +65.2 17.4 89.4 65.3 £36.1 <0.5%*
Valin 42.3 214.1 196.9 + 104.5 75.5 158.8 126.9 +25.4 <0.05*
Karnozine 22.8 171.2 1459 +27.2 31.6 62.9 44.4+16.4 <0.05*
Etanol amin 33.1 163.1 150.8 + 13.1 48.9 143.5 103,9 +38.9 <0.05*
GABA 65.9 481.7 453.1 £21.1 53.5 239.8 196.9+62.1 <0.05*
Orto fosforil etanol amin 0.2 6,5 2.2 t46 0,01 11.6 9.5+2.1 <0.05**
Losin 4.9 13.4 14.1 £ 0.05 3.5 13.8 149 +1.6 >0.05
izolosin 35.6 102.9 97.4+35 46.8 123.5 1209 +1.6 <0.05**
Alloizolosin 13.5 25.6 22.6+9.8 14.3 25.8 21.5+29 >0.05
*. Artus géstermis, **: Azaldigini géstermis
MHIS-1: 1-Metil histidin, MHIS-3: 3- Metil histidin, GABA: Gama amino blitirik asit
group
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Grafik 1. Akut pankreatitli hastalar ve saglikh kontrol gruplarinin serum serbest amino asit seviyesi
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Yaptigimiz galismada akut pankreatitli hastalarin serum
amino asit profilineki amino asitlerin 1- metil histidine, 2-
amino adipik asit, 2-mino butrik asit, 3-metil histidin, histi-
din, aspartat, sitrulin, glutamin, valine oh-prolin, triptofan,
arjinin, glisin, serin, Fenil alanin, karnozin, etanol amin ve
GABA amino asitlerinin anlamh olarak arttigi; ancak lizin,
alanin, cysteine, tirozin izoldsin ve ortho fosforil etanol amin
seviyelerinin saglikh kontrol grubu ile karsilastirildiginda an-
lamli olarak distiigu ve saptandi (P<0.05; Tablo 1).

Tartisma

Akut pankreatit nedeni pankreasin iltihapl olmasidir. Ani-
den baslar ve karnin Ust bolgesinde (epigastrik bolgede)
daha sonra siddetli agri seklinde devam eder. Pankreatitten
kaynaklanan siddetli karin agrisi bazende sirtta vurabilir
(1,5). Pankreatik enflamasyonun olusimasinda pankreasin
proteolitik enzimlerinin énemli rollerinin oldugu distnl-
mistir (14). Aminoasitler proteinlerin baslica yapi taslarini
olusturur. Yaptigimiz calismada akut pankreatitli hastalarin
serum amino asit profilindeki arginin ve metiyonin amino
asitlerinin kontrol grubu ile karsilastirildiginda anlamli olarak
arttig (p<0.05: Tablo 1) buda arginin arginaz enzimiyle lre
ve ornitine metabolize olmaktadir. Metiyonin ve ornitin
amino asitlerinden ise poliaminler olan spermidin, spermin
ve putressinler bilesimleri elde edilir. Poliaminler hiicrelerde
niikleotid ve protein sentezini uyararak hticre proliferasyo-
nunda 6nemli gorevlerde yer alir. Plazma aminoasitlerinin
seviyeleri viicuttaki amino asitlerin akisina etki eden tiim
faktorlerin net

tesirini gostermektedir (22). Enfeksiyonun varliginda olusan
degisikliklerin bu hastalarin plazmalarindaki aminoasitler ta-
rafindan olustugu disiinilmekte ve hastaligin siddetini gos-
termektedir. Serum glutamat diizeyi akut pankreatitli hasta-
larda serum glutamin konsantrasyonun tersine kontrol
grubu ile karsilastindiginda, anlaml derecede artigi goril-
mistiir. Buda artmis semptomlarin baslamasinda ve akut
pankreatitli hastalarda hiicre i¢i glutaminin glutamata dona-
simindeki artisi nedeniyle hiicre i¢i artan glutaminin gluta-
mata dénlsim metabolizmasindaki siiresine bagl oldugu
dusandlmektedir (22,23).

Akut Pankreatitli hastalarda baslangigta, histidine, 1- metil
histidine ve 3- metil histidine, amino asitlerinin kontrol
grubu ile karsilastinldiginda anlamh olarak arttig1 (p<0.05:
Tablo 1) gérilmektedir. bilindigi gibi histidin; histaminin bir
onclistdir ve protein igin bir substrattir. Artmis histidin kon-
santrasyonu histamin konsantrasyonun distkligiine neden
olabilir. Histidin histamin reseptoriine baglandigi ve mide
asidi salgilanmasinda rol oynadig bilinmektedir. Azalmis his-
tamin Uretimi, protein sindiriminin azalmasina neden olabilir
(24).

Yaptigimiz ¢alismada akut pankreatitli hastalarin serum
amino asit profilindeki amino asitlerin 2-aminoadipik asit,2-
aminobutrik asit, aspartik asit, glisin, valin ve karnozin
amino asitlerinin kontrol grubuile karsilastirildiginda anlamh
olarak arttigi (p<0.05: Tablo 1), bu degisiklikler, enflamatuar
olgular ve organ fonksiyonlarina bagli olabilir.

Akut Pankreatitli Hastalarda Plazma Amino Asit Profili

Calismamizda akut pankreatitli hastalarin serum aromatik
amino asit profilindeki amino asitlerin fenil alanin, tirozin ve
triptofan amino asitlerinin kontrol grubu ile karsilastirildi-
ginda anlamli olarak diistigi (p<0.05: Tablo 1) goriilmekte-
dir. Serum amino asitlerin konsantrasyonundaki bu anlamh
dusus o6zellikle aromatik ve esansiyel amino asitler, ekzokrin
nedeniyle proteinin yetersiz sindirimine neden olur. Pank-
reas proteazlari arasinda kimotripsin peptid baglarinin hid-
rolizini katalize eder ve bdylece fenilalaninin tirozine dénu-
suminl fenilalanin hidroksilaz aktivitesi ile gergeklestirir.
Buda yetersiz beslenmesinin etkileri ile dengelenebilir (25).
Amino asitler 6nemli substratlardir; protein sentezi, glikoz
ve Ure sentezi, enerji Gretimi, biyolojik olarak aktif madde-
lerin sentezi, nitrik oksit, katekolaminler, tiroid hormonlari,
kreatinin ve karnitin 6zel metabolik ve diizenleyici islevleri,
sinaptik bakim, insilin ve glukagon sekresyonunun diizen-
lenmesi gibi 6nemli fonksiyonlari vardir (16,26). Bazi amino
asitler sinyal molekiilleri ve gen ekspresyonunun diizenleyi-
cisidir. Boylece, amino asit konsantrasyonu insan saghginin
korunmasi igin gereklidir.

Standart 20 aminoasit arasinda silfir molekili iceren ami-
noasitlerden sistein ve metiyonin. Metiyonin’nin tlrevi
olan S-adenozil metiyonin, bir cok enzimatik reaksiyonlarda
yer alan metil grubu vericisidir. Sistein, karnitin ve tau-
rin sentezinde 6zellikle metiyonin, transsilfiirasyon reaksi-
yonlarinda 6nemli yer tutar. Fosfolipidlerin ve 6zellikle fos-
fatidilkolin sentezinde rol oynar. Metiyoninin déniisimin-
deki mekanizmalarda bir ¢ok patolojik hastaliklara akut
pankretit gibi hastaliklara neden olabilir. Yapilan g¢alisma-
larda, genetik ve cevresel degisikliklerin ve yiksek metabo-
lizma hizinin bir sonucu olarak hiicre igi reaktif oksijen tirle-
rinin(ROS) artigi gosterilmistir. Bu yiiksek ROS seviyeleri, ok-
sidatif strese dogrudan katkida bulunur. Yiksek ROS seviye-
lerini dengelemek icin, enflamatuar hiicreleri indirgenmis
GSH formunun korunmasi yoluyla kismen indirgen esdeger-
lerin Gretimini arttirir (11,16). Sistin, GSH'nin yapi taslarin-
dan biri oldugu i¢in, GSH'nin yuksek tretimi, endojen sistin
kaynaklarini tiiketebilir buda artisa neden olur (28). Yaptigi-
miz ¢alismada akut pankreatitli hastalarin serum amino asit
profilindeki amino asitlerin sistin, tironin, izolosin, ortofos-
foril ve ortofosforil etanol amin amino asitlerinin kontrol
grubu ile karsilastirildiginda anlamli olarak dustigi (p<0.05:
Tablo 1) gostermektedir, serum amino asitlerin konsantras-
yonundaki bu anlamli dists ozellikle lizozomal amino asit
konsantrasyondaki azalmasiyla ortaya ¢ikmaktadir. Sindirim
aktivitesi enzimlerinin azalmasiyla sindirim bozuklugu ortaya
cikar. Akut pankreatit genellikle gida aliminin azalmasi nede-
niyle kilo kaybina neden olur ve sindirim bozuklugu protein-
lerin, lipitler ve karbonhidratlar buda yetersiz beslenme
komplikasyonlari olusumuna neden olur (1,3,11). Yapilan ¢a-
lismalarda, beslenme parametresinin 6nemli oldugunu ve
proteince yetersiz beslenmesinin azalmasi serum amino asit
konsantrasyonlari ile iligkili oldugu ileri stirimustur (27).
Amino asitlerin serum konsantrasyonunu etkileyen baska bir
mekanizma, iskelet kasi proteininin katabolizmasinin art-
masi olabilir. Enflamatuar bir hastalik olan Akut pankreatit,
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bazen kas proteinini anabolizmadan katabolizmaya kaydira-
bilir. Ayrica iskeletin katabolizmasinda kas proteinin artma-
sinda rol oynayabilir, buda serum konsantrasyonundaki azal-
maya ve proteinin yetersiz sindirimine neden olur. Bunun
dengelenmesi kastan salinan amino asitler yardimi ile olabil-
mektedir (18,27).

Yaptigimiz galismada akut pankreatitli hastalarin serum
amino asit profilindeki amino asitlerin alanin, cysteine, tiro-
zin ve izolésin seviyelerinin saghkli kontrol grubu ile karsilas-
tinldiginda anlaml olarak distligtu saptandi (P<0.05; Tablo
1). Akut pankreatitli hastalarin amino asit seviyelerinin azal-
masinin nedeni birikmis metabolitler, enfeksiyon, sistem tu-
tulumu nedeniyle ilerlemis durumlarda solunum yolu tika-
nikhgi, hastalarin yasam kalitesinin bozulmasi gibi faktérlere
baghdir ve bu faktorlerin ortadan kaldirilip tedavi edilmesi
gerekmektedir (18,29).

Akut pankreatit, pankreas enzimlerinin Ozellikle parankim
hiicrelerinin igine girmesi ve hiicre igersinde aktive olmasi
glandin sindirimi sonucu olusan bakteriyel olmayan akut
enflamasyonudur (1). Saghkli insanlarda aminoasit dengesi-
nin normal olmasi, metabolik degisiklikler, ve bir cok meta-
bolik ve kronik hastaliklar ile degistigi one strtlmustir (6).
Fizyolojik aminoasit konsantrasyonlari organlarin fonksiyo-
nuna baglidir ancak patolojik hastaliklarda degisiklik goste-
rebilir. Son yillarda, aminoasit profillemesi tip biliminde me-
tabolik hastaliklar, akut pankratit hastalarda bir potansiyel
belirteg olarak kullanilabilir. Bazi ¢calismalarda diyet protein-
leri ve aminoasitler pankreas fonksiyonunu dizenleyebilirli-
gini gostermitir (30). Pankreas enflamasyonuna neden olan
proteolitik enzimleri diisiinilse de inaktif olan bu enzimlerin
pankreas dokusu igersine sizar ve aktive olmasi ¢alisma ko-
nusudur. Alloizolosin ve losin konsantrasyonlarinin artisa
dogru bir egilim de gézlendi, ancak farkhliklar istatistiksel an-
lamhliga ulagsmadi (P>0.05; Tablo 1 ). Esansiyel amino asitler
(lizin, alanin, sistein, izolGsin ve treonin aromatik amino asit-
ler (fenil alanin,triptofan, tirozin) gibi secilmis amino asitle-
rin konsantrasyon toplaminda 6nemli bir azalma bulundu
(P<0.05; Tablo 1). Gama amino bdtirik asit; engelleyici no-
rotransmiterdir, 6zellikle sinir sisteminde bir ¢ok isleve kati-
lir (29). GABA insanlarda bir beyin ileticisi ve hayvanlarda ha-
periferik néronal ileticisidir.

Sonug¢

Bazi amino asitlerin azalmis serum konsantrasyonu, muhte-
melen protein yetersiz sindiriminden kaynaklanmaktadir.
Bununla birlikte, yetersiz beslenme ve sistemik kronik enfla-
masyonun serum amino asitleri Gizerindeki etkisi, akut pank-
reatit seyrinde pankreas ekzokrin yetmezliginin degerlendi-
rilmesine yardimci olabilecegi ve secilen amino asitlerin tak-
viyesinin verilmesi goriisiindeyiz. Ayrica protein yetersizligi
nedeniyle bazi amino asitlerin serum konsantrasyonundaki
azalma, akut pankreatit, seyri sirasinda protein yetersiz sin-
dirimine, birkag amino asidin serum konsantrasyonlarinin
degismeden kalmasinin, buda bazi se¢ilmis amino asitlerin
takviyesinin gelismis akut pankreatit 'de degerli olabilecegini
distinmekteyiz. Bazi enfeksiyonlarin kendi yapisina 06zgli
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plazma aminoasit profillerini olusturma ihtimali bu hastalik-
larin teshisi nasil ve nereden kéken aldigi konusunda amino-
asitlerin onemli rollerinin oldugu distindlrmustur.
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Abstract

Background: We evaluated the number of ear, nose, throat, phlegm, and wound-site culture
samples sent to the Medical Microbiological Laboratory at a University Hospital in Turkey before
and during the coronavirus disease 2019 (COVID-19) pandemic.

Materials and Methods: In this study, 2662 cultures sent to the Laboratory in 2019, 2020, and
2021 were evaluated. The culture samples were categorised by type and year, and the changes
over time were assessed.

Results: Of the patients, 1277 (48%) and 1385 (52%) were female and male, respectively. The
average of age of the female and male patients was 58.06 and 57.71 years, respectively. The
number of cultures differed significantly among 2019, 2020, and 2021 (p < 0.05). The numbers
of phlegm, wound site, nose, ear, and throat cultures differed significantly among the years
(p < 0.05). The numbers of wound, sputum, and ear cultures decreased after 2019, and those of
nasal and throat cultures increased in 2020 and 2021.

Conclusions: The COVID-19 pandemic altered the number of cultures being sent to the Labora-
tory.

Key Words: COVID-19, pandemic, culture, laboratory

Oz.

Amag: Bu calismanin amaci Covid-19 pandemisi siirecinde Tirkiye’de bir Universite Hastanesi
Tibbi Mikrobiyoloji laboratuvarina gonderilen kulak, burun, bogaz, balgam, yara yeri kiltiirt nu-
munelerindeki degisikligi pandemi dncesi donem, pandeminin ilk tespit edildigi yil ve takip eden
stiredeki sayisal degisikligini saptayip, bu yillari karsilastirmaktir.

Materyal ve Metod: Bu amagla 2019,2020 ve 2021 yillarinda Mikrobiyoloji laboratuvarina
goénderilen 2662 kiiltir degerlendirildi. Bu kdltirler, numune gesitliligine ve yillara gére katago-
rize edilerek yillar arasindaki degisim karsilastirildi.

Bulgular: Bunlarin 1277’si (%48) kadin, 1385’i (%52) erkek hastaydi. Kadin hastalarin yas ortala-
malari 58,06 erkek hastalarin yas ortalamalari 57,71 idi. Kiltur sayisal veri olarak 2019 yili ile
2020 ve 2021 yillar arasunda karsilastirildiginda istatistiksel agidan anlamh bulundu (p<0.05).
Balgam, yara yeri, burun, kulak, bogaz kiiltiriinde de yillar arasinda istatiksel olarak anlaml fark-
lilik bulundu (p<0.05). 2019 yilindan sonra yara, balgam ve kulak kultirleri azalmis, pandemi yil-
larinda ise burun ve bogaz kiilturlerinde artis olmustur (2020,2021).

Sonug: Calismamiz Covid-19 pandemisinin hastaliklarin insidansinda dolayli olarak degisiklige
neden oldugunu laboratuvara gelen kultur sayilarindaki anlaml degisiklik ile saptanmigstir.

Anahtar kelimeler: Covid-19, Pandemi, Kultir, Laboratuvar
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Introduction

The World Health Organization (WHO) defines pandemic as
the worldwide spread of a new disease. In December 2019,
anincrease in pneumonia cases of unknown aetiology was de-
tected in Wuhan, People’s Republic of China. On January 7,
2020, those cases were found to be caused by a new corona-
virus, which was subsequently designated severe acute res-
piratory syndrome coronavirus-2 (SARS-CoV-2). The WHO
named the disease coronavirus disease 2019 (COVID-19) on
February 11, 2020. COVID-19 started to spread in Europe in
January and a pandemic was declared by the WHO on March
11, 2020 (1).

Clinical, laboratory, and radiological findings can trigger sus-
picion of COVID-19, but the final diagnosis is made by poly-
merase chain reaction (PCR) detection of SARS-CoV-2 RNA
(2,3).

The pandemic changed the normal course of life. Although
the number of patients presenting to hospital was increased
by COVID-19, postponement of non-urgent elective proce-
dures decreased the number of patients in some depart-
ments. Because COVID-19 first affects the upper respiratory
tract and subsequently the lower respiratory tract, the Oto-
rhinolaryngology Department saw an increasing number of
patients during the COVID-19 pandemic (4,5). We evaluated
the effect of the COVID-19 pandemic on the number of ear,
nose, throat, phlegm, and wound site culture samples sent to
our Medical Microbiology Laboratory (Adiyaman University,
Adiyaman, Turkey).

Materials and Methods

We evaluated the effect of masking, social distancing, and
movement restrictions on the incidence of other diseases
transmitted via droplets, according to the number of labora-
tory samples. The study was approved by the Local Ethics
Committee of Adiyaman University (Date: 16/02/2022, deci-
sion number 2022/19).

Patients from whom phlegm, nose, ear, throat, and wound
culture samples were taken in 2019, 2020, and 2021 were
identified in the database of the University Training and Re-
search Hospital. The clinical and demographic data of the pa-
tients were recorded according to age and sex.

Statistical methods

A statistical analysis was performed using SPSS v. 21 software
(IBM Corp., Armonk, NY, USA). Continuous data are presented
as minima, maxima, medians, and means; categorical varia-
bles are given as frequencies and percentages. The chi-
squared test was used as appropriate. A value of p < 0.05 was
taken to indicate statistical significance.

Results

The Medical Microbiology Laboratory of our hospital received
2662 wound site, phlegm, nose, ear, and throat culture sam-
ples from 2019 to 2021. Of them, 1277 (48%) and 1385 (52%)
were from female and male patients, respectively. The aver-
age of age of those female and male patients was 58.06 and
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57.71 years, respectively. The numbers of culture samples are
listed in Table 1. The number of wound site cultures was 855
in 2019, 53 in 2020, and 82 in 2021. The number in 2019 was
significantly higher than in 2020 and 2021. Similarly, the num-
ber of phlegm cultures was 678 in 2019, 377 in 2020, and 367
in 2021. The number in 2019 was significantly higher than in
2020 and 2021. The number of nose cultures was 4 in 2019,
36 in 2020, and 26 in 2021. The number in 2019 was signifi-
cantly smaller than in 2020 and 2021 (p < 0.05). The number
of ear cultures was 21 in 2019, 1 in 2020, and 3 in 2021. The
number in 2019 was significantly higher than in 2020 and
2021 (p <0.05). The number of throat cultures was 30 in
2019, 90 in 2020, and 39 in 2021. The number in 2019 was
significantly smaller than in 2020 and 2021 (p < 0.05).

Table 1. Distribution of wound site, sputum, ear, nose, throat
culture numbers and percentage by years

2019 2020 2021 o value
n (%) n (%) n (%)
Wound 855 o o
o (384 ~ S3OSI%  B2(1586%)  p<0.0s
Sputum cul- 678 377 367
ture (42.69%)  (67.68%) (7008%) P00
Nasal o o o
. 4(0.25%)  36(6.46%) 26 (5.02%) p<0.05
Ear o o o
olture 21(1.32%)  1(0.17%) 3(0.58%) p<0.05
Throat 30(1.88%) 90 (16.15%) 39 (7.54%) p<0.05
culture
Total 1588 557 517
Discussion

Researchers have investigated the laboratory parameters
useful for follow-up and risk classification for mortality due to
COVID-19, including nose, throat, and phlegm cultures (6).
However, the number of samples being sent to microbiologi-
cal laboratories for the diagnosis and follow-up of Covid-19
patients is large.

Most wound infections are hospital-acquired (7). Culture and
antibiogram evaluations increase the success rate and de-
crease the cost of treating wound-site infections. By control-
ling antibiotic use, these procedures can also prevent the
spread of resistant bacteria.

Microbiological examinations are hampered by difficulty in
identifying the causative microorganisms in infected wounds.
Clinical samples should be obtained as aseptically as possible
because the report of the microbiological laboratory is im-
portant for treatment decision-making (8,9). During the
COVID-19 pandemic, patients receiving long-term intensive
care unit treatment and patients with oxygen saturation
problems often experienced adverse events such as pressure
sores. Yu et al. (10) evaluated 16 studies with 7696 partici-
pants from seven countries. There were two main types of
pressure injuries related to COVID-19: pressure injuries
caused by protective equipment (masks, goggles, or face
shields) and those caused by being in the prone position dur-
ing pressure therapy. Nonetheless, the number of nosocomial
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wound infections has decreased during the pandemic, as in-
dicated by the decrease in the number of elective surgeries
and postoperative hospitalisation duration, and the decrease
in the number of patients hospitalised in intensive care units
for conditions other than COVID-19. Indeed, the number of
wound site cultures decreased during the COVID-19 pan-
demic. Phlegm culture is important for diagnosis and follow-
up for monitoring the airway flora of patients with lower res-
piratory tract infections and detecting potentially pathogenic
microorganisms.

The use of antibiotics active against the causative agent de-
creases the annual number of attacks and the hospitalisation
frequency and duration in bronchiectasis and chronic ob-
structive pulmonary disease, and it increases the quality of
life and respiratory function of patients (11,12). Shafran et al.
(13) evaluated the causes of bacterial infection secondary to
COVID-19. Patients with COVID-19 had a higher bacterial in-
fection rate (12.6% vs. 8.7%), a longer interval from admission
to detection of a bacterial infection (4 [1-8] and 1 [1-3] days),
and a higher rate of late (48 h after admission) infection with
Gram-positive bacteria (28% vs. 9.5%) than those with influ-
enza. However, we believe that social distancing, mask wear-
ing, suspension of schools, and following hygiene rules de-
creased the risk of infection, reducing the number of intensive
care unit admissions due to respiratory diseases. Postponing
elective operations decreased the number of postoperative
hospitalisations and so also the number of nosocomial infec-
tions. The result was a smaller number of samples received by
the Medical Microbiology Laboratory. There was a significant
decrease in the number of phlegm cultures during the pan-
demic. Graciano et al. (14) reported an approximately 70%
decrease in admissions to intensive care units during the pan-
demic.

COVID-19 primarily affects the upper respiratory tract, ex-
plaining the significant increase in the number of nose and
throat cultures during the pandemic (15,16). The significant
decrease in the number of ear cultures during the pandemic
was a result of avoidance of ear infection risks (e.g., swim-
ming pools).

Conclusion

COVID-19 does not only affect the respiratory system; it indi-
rectly affects other organs. The number of culture samples
sent to our Medical Microbiology Laboratory changed signifi-
cantly during the COVID-19 pandemic, suggesting effects on
the incidence rates of other infectious diseases.

Limitations
This study was limited by being restricted geographically. For
this reason, a larger multicentre study is needed.
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Diyabetik Nefropatili Hastalarda Paraoksonaz 1 Gen Polimorfizmlerinin
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0z.

Amag: Bu ¢alismada, Paraoksonaz 1 geni kodlanan boélge Q192R ve L55M polimorfizmleri ile Tip2 Diyabetli hastalarda
Diyabetik Nefropati gelisimi arasindaki iliskinin arastiriimasi amaglandi.

Materyal ve metod: Harran Universitesi Tip Fakiiltesi Endokrinoloji Bilim Dali polikliniklerine basvuran; Tip2 Diyabetli
50 hasta, Diyabetik Nefropatili 50 hasta ve 50 saglikl kontrol gruplari calismaya alindi. Alinan periferik kan érneklerin-
den DNA izolasyonu yapildi. Polimeraz zincir reaksiyonu ile elde edilen riinler restriksiyon enzimleri Alwl ve Hin1ll ile
kesildi. Elde edilen urlinler agaroz jelde ylrutuldi. UV goruntileme ile polimorfizm genotiplemesi yapildi.

Bulgular: Paraoksonaz 1 geni Q192R (584A>G) polimorfizmini genotip dagilimi: Tip 2 Diyabet hasta grubunda; QQ %58,
QR %32 ve RR %10 bulundu. Diyabetik Nefropati grubunda; QQ %52, QR %42 ve RR %6 bulundu. Saglikli kontrol gru-
bunda; QQ %62, QR %30 ve RR %8 bulundu. Gruplar arasinda genotip frekanslari yoniinden istatistiksel olarak anlamli
bir fark gérilmedi (p>0.05). Paraoksonaz 1 geni L55M (172T/A) polimorfizminin genotip dagilimi: Tip 2 Diyabet hasta
grubunda LL %48, LM %32 ve MM %20 bulundu. Diyabetik Nefropati grubunda; LL %68, LM %26 ve MM %6 bulundu.
Saglikh kontrol grubunda; LL %42, LM %42 ve MM %16 bulundu. Gruplar arasinda genotip dagilimi ydniinden istatis-
tiksel olarak anlaml bir fark gortilmedi (p>0.05). M allel frekansinin Tip 2 Diyabetli ve Diyabetik Nefropati’li grupta
istatistiksel olarak anlamli oldugu gorildi (sirasiyla p=0.007, p=0.011).

Sonug: Bulgularimiza gore, Paraoksonaz 1 L55M allel frekansinin, Tip2 Diyabet ve Diyabetik Nefropati hasta grubunda
anlamli ¢ikmasi, Paraoksonaz 1 L55M polimorfizminin bu hastaliklarin gelisiminde risk faktoru olabilecegini dustindir-
mektedir. Paraoksonaz 1 geni Q192R ve L55M polimorfizmlerinin, Tip 2 Diyabet hastalarinda Diyabetik Nefropatiye
yakalanma riski ile iliskili olmadigi géraldi.

Anahtar Kelimeler: PON1, Tip2 Diabetes Mellitus, Diyabetik Nefropati, Polimorfizm

Abstract

Background: In this study, it was aimed to investigate the relationship between Q192R and L55M polymorphisms in
the region encoding the Paraoxonase 1 (PON1) gene and the development of Diabetic Nephropathy in patients with
Type 2 Diabetes.

Materials and Methods: Applying to Harran University Medical Faculty Endocrinology Department polyclinics; 50 pa-
tients with Type 2 Diabetes, 50 patients with Diabetic Nephropathy and 50 healthy controls groups were included in
the study. DNA isolation was performed from peripheral blood samples. The products obtained by polymerase chain
reaction were cut with the restriction enzymes Alwl and Hinlll. The obtained products were run on an agarose gel.
Polymorphism genotyping was performed by UV imaging.

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: The genotype distribution of the paraoxonase 1 gene Q192R (584A/G) polymorphism: It was found QQ 58%,
QR 32%, and RR 10% in Type 2 Diabetes patient group. It was found QQ 52%, QR 42%, and RR 6% in Diabetic Neph-
ropathy group. It was found QQ 62%, QR 30%, and RR 8% in healthy control group. There was no statistically significant
difference between the groups in terms of genotype frequencies (p>0.05). Genotype distribution of Paraoxonase 1
gene L55M (172T/A) polymorphism:It was found LL 48%, LM 32%, and MM 20% in Type 2 Diabetes patient group. It
was found LL 68%, LM 26%, and MM 6% in Diabetic Nephropathy group. It was found LL 42%, LM 42%, and MM 16%
in healthy control group. There was no statistically significant difference between the groups in terms of genotype
frequencies (p>0.05). M allele frequency was found to be statistically significant in Type 2 Diabetes and Diabetic Neph-
ropathy groups (p=0.007, p=0.011, respectively).

Conclusions: According to our findings, the fact that Paraoxonase 1 L55M allele frequency was significant in Type 2
Diabetes and Diabetic Nephropathy patient groups suggests that Paraoxonase 1 L55M polymorphism may be a risk
factor in the development of these diseases. Paraoxonase 1 gene Q192R and L55M polymorphisms were not associa-
ted with the risk of developing Diabetic Nephropathy in Type 2 Diabetes patients.

Keywords: PON1, Type2 Diabetes Mellitus, Diabetic Nephropathy, Polymorphism
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Giris

Diabetes Mellitus (DM); insilinin genom kaynakli eksikligi
veya fonksiyonel bozuklugu ile karakterize olan, organizma-
nin karbohidrat, yag, protein gibi biyomolekiil metaboliz-
masinda hasar olusturan bir hastaliktir (1,2,3). DM; hiperg-
lisemi, mikrovaskiler ve makrovaskiler bircok komplikas-
yona sebep olmaktadir. Diinyada morbidite ve mortalite
oraninin oldukga yiiksek seyrettigi kronik metabolik hasta-
liklar grubunun 6nemli bir Gyesidir (4,5). Diyabet, gelisim
slirecine baglh olarak genellikle nefropati, retinopati, néro-
pati ve ateroskleroz gibi ¢esitli komplikasyonlara ve fonksi-
yon bozukluklarina neden olmaktadir (6).

Diyabetik Nefropati (DN), DM’un kronik mikrovaskiiler
komplikasyonlarindan biri olup, Son Dénem Bobrek Yet-
mezligi (SDBY) gelisimin en énemli etkenidir. DM’nin Tip 2
tlrt daha yaygin bir sekilde goruldiginden, DN vakalarinin
cogu Tip 2 diyabet ile iliskilidir. Dinyada genellikle Tip 2 Di-
yabet ile birlikte daha sik seyreden DN; Tip 2 diyabetin mor-
bidite ve mortalitesinde biyiik rol oynamaktadir. DN, nor-
malde kanda olmasi gereken proteinin idrarla atilma orani-
nin fazla oldugunu gosteren proteiniri ile kendini gosterir.
DN slirecinde rutin seyreden proteiniri ve kanda tre-krea-
tin yiksekligi, mikroalbtimindriyi beraberinde getirmekte-
dir (7,8.9) Vicuttaki sivi homeostazi ve kan akis diizensizlik-
leri, inflamatuar ve metabolik fonksiyonlardaki defektler
DN gelisiminin temelinde yatan nedenlerdir. Hiperglisemi
olgularinda sitokin, buyime faktorleri ve kemokinlerin
ekspresyonundaki artis diyabette mikrovaskiler seviyede
komplikasyonlarin bas géstermesine sebep olmaktadir. Di-
yabetli bireylerde 3-6 aylik siirede yapilan Gg idrar tetkikinin
en az ikisinde, hastanin albUminUri degerleri mg/24 saat ba-
zinda >300 veya pg/dk bazinda >200 gikmasi ile DN tanisi
konulmaktadir (10).

Paraoxonase (PON) gen ailesi, 7 nolu kromozom lzeride yer
alir ve PON1, PON2, PON3 genlerinden olusur. Paraoksonaz
1 (PON1) geni; 7g21.3'de lokalize olup 6zellikle karaciger
dokusunda eksprese olur. PON1 karacigerde sentezlenip
seruma salgilanan, toksik metabolitlerden paraoksonun
hidrolizinden sorumlu, yiksek yogunluktaki lipoproteine
(HDL) bagh bir esterazdir. Ayni zamanda LDL'yi lipit perok-
sitlerinin oksidatif hasarindan koruyan antioksidan ve anti-
inflamatuar bir enzimdir. Kalsiyum (Ca) bagimli olup antia-
terojenik ve antioksidan 6zelligi olan bir enzim olmasi ne-
deniyle kardiyovaskiler hastaliklar, diyabet, sepsis, alzhei-
mer ve parkinson gibi pek ¢ok hastaligin gelismesine karsi
koruyucu rol oynayabilecegi dusinilmektedir. PON1, di-
stk yogunluklu lipoproteinlerin (LDL) oksidatif modifikasyo-
nuna karsl ve aterosklerotik siiregleri 6nlemede 6nemli bir
rol oynamaktadir. Kolesterol tasinmasinda rol oynayarak
periferik dokular Gizerinde kolesterol birikimine engel olur.
(11,22,13).

PON1’'deki enzimatik aktivite bireysel farkliliklar goster-
mektedir. PON1 aktivitesinde gerceklesen degisimlerden,
proteini eksprese eden gen lokusundaki polimorfizmler so-
rumlu tutulmaktadir. PON1 geni kodlanan bélgede lokalize

Diyabetik Nefropatili Hastalarda Paraoksonaz 1 Gen Polimorfizmi

iki aminoasitteki degismeler serum PON1 aktivitesini dog-
rudan etkilemektedir. Bu degisiklikler 55. kodonda Leu -
Met, 192. Kodonda ise GIn - Arg degisimi olarak kaydedil-
mistir. (14,-16).

Bu calismada, Paraoksonaz 1 geni kodlanan bolge Q192R ve
L55M polimorfizmlerinin Tip2 Diyabetli hastalarda Diyabe-
tik Nefropati gelisimi ile iliskileri incelendi.

Materyal ve Metod

Calisma gruplari

Sanliurfa Harran Universitesi Hastanesi Endokrinoloji Polik-
liniklinigine basvuran, benzer yas araliginda, farkli cinsiyet-
lerde ve 18 yas Uzeri bireylerden olusturuldu. Tip 2 DM
hasta grubu: Endokrinoloji polikliniginde American Diabe-
tes Association (ADA) kriterlerine gore Tip 2 DM tanisi kon-
mus ve tedavisi devam eden galismaya onay vermis 18 yas
istli 50 hastadan olusturuldu.

DN hasta grubu: Daha 6nce Endokrinoloji polikliniginde Tip
2 DM tanisi konmus, idrar mikroalbiimin/kreatin orani 230
mg/glin Gzeri olan ¢alismaya onay vermis 18 yas Usti 50
hastadan olusturuldu. Kontrol Grubu: Tip 2 DM tanisi ve
nefropati tanisi konmamis, 18 yas Usti ¢alismaya onay ver-
mis 50 kisiden olusturuldu. Bilinen malignitesi olanlar, DN
disinda nefropatisi olanlar, gebeligi olanlar, asikar kardiyo-
vaskiler hastalig, norodejeneratif hastaligi olanlar ve diya-
betik ayak yarasi olanlar ¢alismaya dahil edilmedi.

Calisma igin, Harran Universitesi Tip Fakiiltesi Etik Ku-
rulu’ndan 08.09.2019 tarih ve 19/09/52 sayili onay alindi.

Kan alimi ve DNA izolasyonu

Hastalardan alinan 2 cc periferik ven6z kan EDTA’l hemog-
ram tlipune alindi, kanlar -20 derecede saklandi. DNA izo-
lasyonu, kan drneklerinden K1820-02 katalog numarali Pu-
reLink™ Genomic DNA Mini Kit ile kit protokolii kullanilarak
yapildi (17).

Polimeraz Zincir Reaksiyonu (PZR)

Q192R polimorfizmi igin PZR, 15 ul hacimde yapildi. 7,5 pl
PZR Master Mix(K0171), 0,3 pl forward primer, 0,3 pl re-
verse primer (Biobasic, Ontario, Canada), 4,9 ddH20 ve 2 ul
genomik DNA kullanildi. PZR; 95°C’de 5 dk (baslangic dena-
turasyonu), 95°C’de 30 sn, 60 °C’de 30 sn, 72 °C'de 45 sn
(40 siklus) ve 72°C’de 5 dk. olarak gergeklestirildi.

L55M polimorfizmi icin PZR, 15 ul hacimde yapildi. 7,5 ul
PCR Master Mix(K0171), 0,3 ul forward primer, 0,3 pul re-
verse primer (Biobasic), 4,9 ddH20 ve 2 ul genomik DNA
kullanildi. PZR; 95°C'de 5 dk (baslangi¢ denaturasyonu),
95°C’de 30 sn, 55°C’de 30 sn, 72°C’de 45 sn (40 siklus), 72
°C’'de 5 dk olarak gergeklestirildi.

Restriksiyon parga uzunluk polimorfizmi (RFLP) Analizi

PZR ile gogaltilan 99 bp uzunlugunda olan 10 pl Q192R
DNA’sI 1U Alwl (MBI Fermantas) restriksiyon endoniikleaz
enzimi ile 6 saat 55°C'de kesim islemi yapildiktan sonra
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80°C’de 20 dk inkiibe edildi. %4’liik agaroz jel elektrofore-
zinde yiratilerek UV altinda goériintilendi.

Q192R gen polimorfizmi icin; 99 b¢’lik PZR (rlinli PZR-RFLP
ile analiz edildiginde: jelde 99 b¢ uzunlugunda tek DNA ban-
dinin gérilmesi polimorfizmin olmadigini (Wild-tip, Q/Q);

Tablo 1. Calismada Kullanilan Primer Dizileri

Diyabetik Nefropatili Hastalarda Paraoksonaz 1 Gen Polimorfizmi

66 ve 33 bg uzunlugunda iki DNA bandinin gérilmesi homo-
zigot (R/R); 99, 66, 33 b¢ uzunlugunda ti¢ DNA bandinin go-
rilmesi heterozigot (Q/R) polimorfizm olarak degerlendi-
rildi (Sekil 1).

SNP Primer Dizisi Amplifikasyon iriini
192 Q/R 5’'-TATTGTTGCTGTGGGACCTGAG-3’ (Q192RF5), 99bp
5’-CACGCTAAACCCAAATACATCTC-3’ (Q192RRS5)
55L/M 5-GAAGAGTGATGTATAGCCCCAG-3’ (L55MF5), 170bp

5’-TTTAATCCAGAGCTAATGAAAGCC-3'(L55MR5)

SNP: single nucleotide polymorphism.

Marlcer ddH2O QO QR

Sekil 1. PON1 Geni Q192R (rs662 584A>G) Alwl enzimi ile kesilen
PZR Urinlerinin agaroz jel elektroforez gorintisu. 1. birey QQ ge-
notipi, 2. birey QR ve 3. birey RR genotipi. Q alleli 99 bg, R alleli 66
ve 33 bg.

Sekil 2. PON1 Geni rs854560 L55M (172T>A) Hin1ll enzimi ile ke-
silen PZR Uriinlerinin agaroz jel elektroforez gorintisi. 1. birey
MM genotipi, 2. birey LM ve 3. birey LL genotipi. M alleli 170 bg, L
alleli 126 ve 44 bg.

Tablo 2. Calisma Gruplarinin Demografik Ozellikleri

PZR ile ¢ogaltilan 170 bp uzunlugunda olan 10 pl L55M
DNA’si, 2U Hinlll (MBI Fermantas) restriksiyon endonik-
leaz ile 5 saat 37°C'de kesim islemi yapildiktan sonra
65°C'de 20 dk inkiibe edildi ve %2’lik agaroz jel elektrofore-
zinde yiritllerek UV altinda gorintilendi. L55M gen poli-
morfizmi igin; 170 baz ifti (bg) uzunlugunda amplifikasyon
Grln{ Hinlll ile kesildikten sonra, jelde sadece 170 bg ban-
din gorulmesi polimorfizmin olmadigini (Wild-tip, L/L), 126
ve 44 bg iki DNA bandinin goriilmesi homozigot polimor-
fizmi (M/M), 170, 126 ve 44 bg¢ uzunlugunda tic DNA bandi-
nin gérilmesi heterozigot polimorfizm (L/M) olarak deger-
lendirildi (Sekil 2).

istatistiksel Analiz

Arastirmadan elde edilen verilerin istatistiksel analizleri igin
SPSS V25.0 programi kullanildi. Biyokimyasal veriler ve de-
mografik 6zellikler Anova testi kullanilarak karsilastirildi. Bi-
yokimyasal ve demografik 6zelliklerin yabanil tip ve mutant
allel arasinda karsilagtiriimasiigin T testi uygulandi. Allel fre-
kanslari ve genotip dagilimlari Hardy-Weinberg esitligi ki-
kare testi ile belirlendi. Allel dagihm ve sikliginin gruplar
arasi farkliliklari da Fisher’s exact testi ile degerlendirildi. P
<0.05 degerleri istatistiksel olarak anlamh kabul edildi.

Bulgular

Calisma gruplarinin demografik 6zellikleri incelendiginde;
yas ortalamalarinin birbirine yakin oldugu ve aralarinda is-
tatistiksel olarak anlamh bir fark olmadigl gorildi. Ancak
hasta gruplarinin, saghkl grupla arasindaki viicut kitle in-
deksi (VKi) karsilastinldiginda anlamli bir fark oldugu go-
rildi (Tablo 2.). Calismaya alinan gruplarin biyokimyasal
verileri de ayrica istatistiksel olarak karsilastirildi (Tablo3).

Degiskenler T2DM T2DM Nefropati Saghkh P
Hastalari Hastalari Kontrol Grubu degeri

Ornek Sayisi(n) 50 50 50

Cinsiyet(E/K) 25/25 24/26 12/38

Yas (yil) 52.06+8.43 50.94+10.75 50.42+11.062 0.712*

VKi(kg/m?) 30.97+4.56 29.88+3.75 25.21+1.11 <0.01*

VKi; Viicut kitle indeksi
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Tip2 DM ve saglkli kontrol grubundaki PON1 Q192R ve
L55M polimorfizminin genotip dagilimi ve allel frekanslari
karsilastirildi. Tip 2 DM ve kontrol grubu arasinda genotip
dagilimlarinin ve R allel frekansinin anlamli olmadigi, M al-
lel frekansinin Tip 2 DM’li grupta anlamli oldugu bulundu
(p=0.007) (Tablo 4). DN ve saglikli kontrol grubundaki PON1

Tablo 3. Calisma Gruplarinin Biyokimyasal Verileri

Q192R ve L55M polimorfizminin genotip dagilimi ve allel
frekanslari karsilastirildi. DN ve kontrol grubu arasinda ge-
notip dagilimlarinin ve R allel frekansinin anlamli olma-
dig1,M allel frekansinin ise DN’li grupta anlamli oldugu bu-

lundu (p=0.011) (Tablo 5).

Degigkenler T2DM Hastalari T2DM Nefropati Hastalari Saghkh Kontrol Grubu p degeri
Ornek Sayisi(n) 50 50 50

AKS (mg/dl) 167.24+60.11 192.92490.31 89.84+10.41 <0.01*
HbA1c (%) 9.7619.51 8.9612.49 5.14+0.34 <0.01*
Ure (mg/dl) 32.23+15.65 36.52+23.09 27.158.57 0.023*
Kreatin (mg/dl) 1.078+1.59 0.993%0.52 0.72+0.196 0.163
Trigliserit (mg/dl) 239.24+235.7 213.36+132.94 146.4176.87 0.015*
Total Kol. (mg/dl) 192.9451.48 173.12+44.17 161.14+54.96 0.013*
LDL (mg/dl) 137.53+24.15 86.73+37.20 70.21+29.44 0.051
HDL (mg/dI) 52.66163.61 40.72+9.91 68.84144.16 0.009*
eGFR ml/dk 91.22+19.33 84.46+24.73 104.88+20.81 <0.01*
idrar mikroalbiimin (mg/gr) 10.97+14.83 154.76+240.21 - <0.01*
idrar Kreatinin (ml/dk) 142.48495.11 97.78+69.08 - 0.008*

AKS: achik kan sekeri, eGFR: tahmini glomeriiler filtreleme orani, HbAlc: hemoglobinAlc, HDL: yiiksek yogunluklu lipoprotein, LDL: diistik yogunluklu

lipoprotein.

Tablo 4. Tip 2 DM ve Kontrol Grubu Q192R ve L55M Genotip Dagilimi ve Allel Frekanslari

SNP Tip2 DM (n=50) Kontrol (n=50) X? OR (%95 Cl) p degeri
Genotip/Allel
Q192R
Genotip
QQ 31 (%62,0) 26 (%52,0) Referans Referans Referans
QR 15 (%30,0) 21 (%42,0) 0.091 1.680 (0.973-2.900) 0.069
RR 4 (%8,0) 3 (%6,0) 1.000 0.894 (0.183-4.364) 0.500
Allel
Q 77 (%77,0) 73 (%73,0) Referans Referans Referans
R 23 (%23,0) 27 (%27,0) 0.427 0.750 (0.177-3.180) 0.624
L55M
Genotip
LL 21 (%42,0) 34 (%68,0) Referans Referans Referans
LM 21 (%42,0) 13 (%26,0) 0.139 0.619 (0.350-1.095) 0.139
MM 8 (%16,0) 3 (%6,0) 0.201 0.375 (0.106-1.332) 0.200
Allel
L 63 (%63,0) 81 (%81,0) Referans Referans Referans
M 37 (%37,0) 19 (%19,0) 0.005* 0.514 (0.318-0.829) 0.007*
X?: Ki-Kare, OR: Odds Ratio, Cl: Confidence interval, SNP: single nucleotide polymorphism.
Tablo 5. DN ile Kontrol Grubu Q192R ve L55M Genotip Dagilimi ve Allel Frekanslari
SNP DN Kontrol (n=50) X? OR (%95 CI) p degeri
Genotip/Allel (n=50)
Q912R
Genotip
QQ 29 (%58,0) 26 (%52,0) Referans Referans Referans
QR 16 (%32,0) 21 (%42,0) 0.407 0.762 (0.453-1.280) 0.408
RR 5(%10,0) 3 (%6,0) 0.543 1.667 (0.421-6.603) 0.715
Allel
Q 74 (%74,0) 73 (%73,0) Referans Referans Referans
R 26 (%26,0) 27 (%27,0) 0.026* 0.963 (0.607-1.528) 0.500
L55M
Genotip
LL 24 (%48,0) 34 (%68,0) Referans Referans Referans
LM 16 (%32,0) 13 (%26,0) 0.068 1.231(0.663-2.283) 0.068
MM 10 (%20,0) 3 (%6,0) 0.074 3.333(0.975-11.395) 0.071
Allel
L 64 (%63,0) 81 (%81,0) Referans Referans Referans
M 36 (%27,0) 19 (%19,0) 0.007* 1.895 (1.170-3.067) 0.011*

X2: Ki-Kare, OR: Odds Ratio, Cl: Confidence interval, SNP: single nucleotide polymorphism.
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Tip 2 DM hasta grubu ile DN hasta grubu arasinda Q192R
polimorfik boélgesi icin QQ-QR ve QQ-RR genotipleri karsi-
lastinildiginda (sirasiyla X?:0,549-0,748) QQ (yabanil tip) ile
QR (heterezigot mutant) ve RR (homozigot mutant tip) ge-
notipleri arasinda istatistiksel olarak anlaml olmadig g6-
raldi (p=0.524, p=1.000). Tip2 DM hasta grubu ile DN
hasta grubu arasinda alleller karsilastirildiginda; R(mutant)
allelinin Tip 2 DM grubu ve DN grubu arasinda istatistiksel
olarak anlamli olmadigi gorildu (p=0.743) (Tablo 6). Tip2
DM hasta grubu ile DN hasta grubu arasinda L55M poli-
morfik bolgesi icin LL-LM ve LL-MM genotipleri karsilasti-
rildiginda (sirasiyla X?:0,407-0.795) sonuglarin istatistiksel
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olarak anlamh olmadig gorilda (p=0.408, p=0.795). DM
hasta grubu ile DN hasta grubu arasinda L ve M allelleri
karsilastirildiginda M allelinin Tip 2 DM grubu ve DN grubu
arasinda istatistiksel olarak anlamli olmadigl gorildi
(p>0.05) (Tablo 6).

Calismaya dahil edilen bireylerin demografik 6zellikleri ve
kan basinci, sirasiyla QQ; LL; yabanil tip polimorfizm gos-
termeyen genotipleri ve RR; MM; polimorfizm gosteren
genotipleri arasinda karsilastirildi. Sonuclarin istatistiksel
olarak anlamh olmadig gorildi (p>0.05) (Tablo7).

Tablo 6. Tip 2 DM ve DN Hasta Grubu Arasinda PON1 Geni Q192R ve L55M Genotip ve Allel Frekanslari

SNP Tip2 DM (n=50) DN X? OR (%95 Cl) p degeri
Genotip/Allel (n=50)
Q192R
Genotip
QQ 31 (%62,0) 29 (%58,0) Referans Referans Referans
QR 15 (%30,0) 16 (%32,0) 0.549 1.280(0.705-2.323) 0.524
RR 4 (%8,0) 5(%10,0) 0.748 1.250(0.356-4.385) 1.000
Allel
Q 77 (%77,0) 74 (%74,0) Referans Referans Referans
R 23 (%23,0) 26 (%26,0) 0.742 1.130(0.694-1.841) 0.743
L55M
Genotip
LL 21 (%42,0) 24 (%48,0) Referans Referans Referans
LM 21 (%42,0) 16 (%32,0) 0.407 0.762(0.453-1.280) 0.408
MM 8 (%16,0) 10 (%20,0) 0.795 1.250(0.538-2.904) 0.795
Allel
L 63 (%63,0) 64 (%63,0) Referans Referans Referans
M 37 (%37,0) 36 (%27,0) 0.883 0.973(0.675-1.402) 1.000

X2: Ki-Kare, OR: Odds Ratio, Cl: Confidence interval, SNP: single nucleotide polymorphism.

Tablo 7. Calisma Gruplarinda Polimorfizm Gostermeyen ve Homozigot Polimorfizm Gésteren Bireyler Arasinda Demog-

rafik ve klinik verilerin Karsilastiriimasi

rs662 (Q192R)

Tip 2 DM DN Kontrol
Genotip QQ RR p QQ RR p QQ RR p
(n) 31 4 29 5 26 3
Yas 50.9748.32 57+13,03 0,323 51.17+10.78 49.80+5.26 0,343 49.77+9.76 55+15.62 0.227
(y)
VKI 31.48+4.92 32,55+4,91 0,560 29.62+3.21 32.12+3.81 0,079 25.24+1.12 25.50+1.08 0,802
(kg/m?)
SBP 123.55+16.24  112,5+9,57 0,180 124.48+12.70  142+420.49 0,043* 112.30+9.08  116.66%5.77 0.313
(mmHg)
DBP 77.42%7.73 72.549.57 0,512 78.2816.58 88+8.36 0,524 75%7.07 8010.7 0.239
(mmHg)

rs854560 (L55M)

Tip 2 DM DN Kontrol
Genotip LL MM p LL MM p LL MM p
N 21 8 24 10 34 3
Yas 52.05+6.64 52.50+6.57 0.640 49.50+11.01 54.80+10.71  0.663  51.74%11.63 43+3.46 0.209
(y)
VKi 30.28+4.35 32.9443.88 0.771 28.82+2.97 31.20+4.98 0.132 25.27+1.03 25.23+1.07 0.996
(kg/m?)
SBP 121.90+17.21  128.75%14.6 0.964 127.91+16.41 120+ 0.316  115.88+7.83 113.33#11.55 0.351
(mmHg) 14.9
DBP 76.6617.96 8019.25 0.671 79.5816.9 75.7249.71 0.278 76.1746.52 76.6615.57 0.580
(mmHg)

QQ: yabanil tip polimorfizm géstermeyen genotip, RR: polimorfizm gésteren genotip, DBP: diastolik kan basinci, SBP: sistolik kan basinci, VKI: viicut

kitle indeksi,
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Tip 2 DM hastalarinda Q192R polimorfizmi icin QQ ve RR
genotipleri arasinda AKS, eGFR ve idrar kreatin degerleri-
nin anlamh oldugu goérilda (p<0.05). HbAlc, Ure, kreatin,
trigliserit, total kolesterol, LDL, HDL ve idrar mikroalb-
min degerleri anlamli degildi (p>0.05). DN hastalarinda ve
kontrol grubunda biyokimyasal verilerin QQ ve RR geno-
tipleri arasinda anlamli olmadigi gorilda (p>0.05) (Tablo
8.). Tip 2 DM hastalarinda L55M polimorfizmi igin LL ve
MM genotipleri arasinda HDL, eGFR ve idrar kreatin de-
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gerlerinin anlamli oldugu; AKS, HbAlc, (re, trigliserit, to-
tal kolesterol, LDL, HDL ve idrar mikroalblmin degerleri-
nin anlamli olmadigi tespit edildi (p>0.05). DN grubunda
LL ve MM genotipleri eGFR degerlerinin anlamh oldugu;
AKS, HbAlc, lire, kreatin, trigliserit, total kolesterol, LDL,
HDL, idrar mikroalblimin ve idrar kreatinin degerlerinin
anlamh olmadigi tespit edildi (p>0.05). Kontrol grubunda
LL ve MM genotipleri arasinda biyokimyasal verilerin an-
lamh olmadigi gorildi (p>0.05) (Tablo 9).

Tablo 8. Calisma Gruplarinda Q192R Polimorfizmi igin Polimorfizm Gdstermeyen ve Homozigot Polimorfizm Gdsteren

Bireyler Arasinda Biyokimyasal Verilerin Karsilagtiriimasi

rs662 (Q192R)

Calisma Grubu Tip2 DM DN Kontrol

Genotip QQ RR p QQ RR p QQ RR p
Genotip  Sa- 31 4 29 5 26 3

yisi(n)

AKS 167.45+63.76 178.25+14.56  0.022* 202.72491.42 217.4+134.34 0.09 89.42+10.58 97.66+13.05 0.694
(mg/dI)

HbA1c (%) 7.68+2.71 7.93+2.45 0.478 9.44+2.78 8.47+1.79 0.156 5.15+0.36 5.02+0.16 0.164
Ure 32.02+£18.48 42.07+25.2 0.219 39.14+28.14 35.95+10.41 0.376 25.68+8.05 31.38£10.11 0.625
(mg/dI)

Kreatin 0.85+0.38 0.983+0.37 0.593 1.004+0.55 1.0440.35 0.720 0.72+0.19 0.70+0.26 0.418
(mg/dI)

Trigliserit 249.32+284.44 238.25+80.44 0.432 214.86+£151.09 192.4+80.08 0.355 149.65+81.9 105.66+23.45 0.277
(mg/dI)

Total Koleste- 192.7+£55.11 204+28.57 0.389 178.75+48.16 155.4+45.91 0.875 178.03+74.57 128.66+51.86 0.685
rol

LDL 91.75439.75 84.27431.26 0.319 91.49+43.65 71.52+37.65 0.590 75.50£34.50 73.4+1.21 0.100
(mg/dl)

HDL 53.33£35.01 43.08+10.55 0.129 40.88+11.28 39.8+12.63 0.797 78.51+53.50 4245.29 0.141
(mg/dI)

eGFR 94.14+17.27 71+28.67 0.048* 83.13+24.01 77.6x17.75 0.471 104.69+21.36  101.33+24.41 0.778
(ml/dk)

idrar (mg/gr) 10.91+14.33 3.37+1.42 0.067 146.47+211.2 186.8+223.74  0.680 - - -
mikroalbiimin

idrar Kreatin 141.28+67.89 198.38+256.83  <0.01* 108.45+79.18 83.04+50.62 0.501 - - -

(ml/dk)

QQ: yabanil tip polimorfizm géstermeyen genotip, RR: polimorfizm gbsteren genotip,
AKS: achik kan sekeri, eGFR: tahmini glomeriiler filtreleme orani, HbAlc: hemoglobinAlc, HDL: yiiksek yogunluklu lipoprotein, LDL: diistik yogunluklu

lipoprotein

Tablo 9. Calisma Gruplarinda L55M Polimorfizmi igin Polimorfizm Gostermeyen ve Homozigot Polimorfizm Gosterenler

Arasinda Biyokimyasal Verilerin Karsilastiriimasi

Rs854560 (L55M)

Calisma Grubu Tip2 DM DN Kontrol

Genotip LL MM p LL MM p LL MM p
Genotip Sayisi(n) 21 8 29 5 26 3

AKS (mg/dL) 161.47+62.69 158.37+44.34 0.092 221.95194.64 179.5+87.47 0.715 88.44+10.61 87.33+4.51 0.075
HbA1c (%) 7.49+2.68 7.95+2.77 0.216 9.7142.09 8.4613.14 0.979 5.12+0.3 5.18+0.27 0.587
Ure (mg/dL) 30.99+14.80 31.3049.31 0.486 38.58+22.04 33.6749.36 0.149 26.9618.85 28.53+12.35  0.412
Kreatin (mg/dL) 0.85+0.42 0.79+0.17 0.073 1.04+0.64 0.88+0.19 0.129 0.7340.21 0.63+0.12 0.357
Trigliserit 183.24+127.94  168.25%+80.65 0.561 215+101.67 207.3+126.57 0.958 145.7+75.89 113.33+22.74  0.212
(mg/dL)

Total Koles. 177.23+45.87 210.37+68.06 0.300 171.36+41.59 173.1+46.11 0.502 166.58+71.86 142.66+41.68 0.390
(mg/dL)

LDL (mg/dL) 81.81+35.4 100.46+46.68  0.182 85.94+36.21 82.22+40.45 0.539 67.47+26.31 76.13+2.01 0.087
HDL (mg/dL) 57.45%£37.26 42.63+10.76 0.022* 40.1849.93 41.5+£11.01 0,583 76.75+49.28 41.8+5.07 0.119
eGFR (ml/dk) 91.85+19.44 102+6.14 0.003* 87.54+30.32 78.9+13.27 0.039* 102.85+21.65 121.33t16.5 0.387
idrar (mg/gr) 8.5949.29 7.1246.29 0.106  144.83+233.11  235.5+366.44  0.213 - - -
mikroalbiimin

idrar Krea-  121.45+78.39  130.98+25.19 0.013* 86.97+76.47 102.75+47.47  0.320 - - -
tin(ml/dk)

LL: yabanil tip polimorfizm géstermeyen genotip, MM: polimorfizm gésteren genotip
AKS: aclik kan sekeri, eGFR: tahmini glomeriiler filtreleme orani, HbAlc: hemoglobinAlc, HDL: yiiksek yogunluklu lipoprotein, LDL: diisiik yogunluklu

lipoprotein
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Tartisma

DM, birden fazla komplikasyon ile endike olup diinyada en
sik rastlanan kronik metabolik bir hastaliktir. Cevresel, fizik-
sel ve genetik faktorlerin birlesimi sonucu gelisir (18). Me-
tabolik hastaliklar arasinda tiim diinyada ilk siralarda yer
alir ve Tipl, Tip2 ve Gestasyonel diyabet olarak ¢ ana
gruba ayrilir (19).

Tip 2 DM, insilin bagimh olmayan diyabet (NIDDM) tiiri
olarak bilinen, asil nedeni zamanla gelisen insilin direnci
olan, buna ek olarak 8 hiicrelerindeki fonksiyonel bozukluk-
lar ve hepatik glikoz sentez miktarindaki artislarin da hasta-
lik gelisiminde 6nemli rol oynadigi multifaktéryel metabolik
bir hastaliktir. Bu hastalikta Tip 1 DM’un aksine instlin sek-
resyonu ve Uretimi mevcuttur (20,21). Tip2 diyabet ¢cevresel
ve genetik etkilere bagli multifaktoryel bir hastaliktir. Tip 2
DM, genelde monogenik ve poligenik olgular seklinde iki
ana grupta incelenmektedir. Monogenik olgular, tek bir
gene bagli mutasyonlar ve polimorfik yapilar sonucu hasta-
lik olusumuna yol agarlar. Tip 2 DM’de genglerde rastlanan
erigkin tip DM (MODY) olgulari harig genelde poligenik sey-
reden ve bireysel farkliliklar gésteren cesitli genetik varyas-
yonlar sonucu meydana gelmektedir (22). Diyabete bagh
olarak gelisen nefropati, diyabetik bireyleri etkileyen ikincil
onemli komplikasyonlardan biridir. DN ile iliskili bircok gen
varyantlari arastirilmistir (23).

PONL1 gen bolgesindeki polimorfizmler enzim aktivitesini
etkilemektedir (24). PON1 geni kodlanan bolgede en sik go-
rilen Q192R ve L55M polimorfizmleridir. Bu polimorfizmle-
rin inme, Tip 2 DM, hiperlipidemi ve koroner arter hastaligi
gibi hastaliklarla iliskisi oldugu ileri stirtilmustir (25,26).
Farkh etnik gruplarda yapilan galismalarda, PON1 geninin
192. pozisyonda R allelinin bulunmasinin ateroskleroz geli-
simi ile iligkili oldugu gosterilmistir (27,28). Liu ve ark. tara-
findan yapilan meta-analizde PON1 geni Q192R polimorfiz-
minde R alleli ya da RR genotipinin, iskemik inme igin risk
arttirici bir faktér oldugu ileri strialmustar (29). Tip 1 diya-
betli hastalarda PON1 polimorfizmi ile nefropati gelisiminin
iliskisinin olmadigi raporlanmistir (30). 2017 yilinda yapilan
bir galismada Tip 1 diyabetli hastalarda L55M ve Q192R po-
limorfizmlerinin DN gelisiminde rol oynayan genetik belir-
tecler olabilecegi ileri stirilmustir (31). Jun ve ark. tarafin-
dan 2013 yilinda yapilan metaanalizde, PON1 geni Q192R
ve L55M polimorfizmi ile DN gelisimi arasinda bir iliski bu-
lunmamistir (32). Alicja ve arkadaslar tarafindan 2020 yi-
linda yapilan bir galismada, L55M gen polimorfizminin, he-
modiyaliz hastalarinda instline bagimli olmayan DM nefro-
patisiyle iliskisinin olmadigi bildirilmistir (33).
CGalismamizda, Tip2 DM hastalarinda PON1 geni Q192R ve
L55M polimorfizmlerinin genotip dagilimi ve allel frekansla-
rinin DN gelisimine olasi etkisi arastirildi. Tip 2 DM ve kont-
rol grubu arasinda R allel frekansinin anlaml olmadigi, M
allel frekansinin Tip 2 DM’li grupta anlamh oldugu gorilda
(p=0.007). DN ve kontrol grubu arasinda R allel frekansinin
anlamliolmadigi, M allel frekansinin ise DN’li grupta anlamli
oldugu gorildi (p=0.011). Tip 2 DM ve DN hasta gruplari
arasinda, RR ve MM mutant genotiplerinin anlamli olmadigi
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gorildu (p>0.05). Tip 2 DM grubu ile DN grubu arasinda R
ve M allel frekanslarinin anlaml olmadigi gorildii(p>0.05).
Li ve ark. asikar nefropatisi olan ve yeni tani nefropatisi
olan Tip 2 DM’li hastalarda HDL-PON1 aktivitesinin azaldi-
gint bulmuslardir (34). Qujeq ve ark. tuzla uyarilan PON1 ge-
notip ve fenotiplerinin Tip 2 DM’de aterojenik indekslerle
iliskisini incelemislerdir. LL genotipli bireylerle LM+MM ge-
notipli bireyler arasinda ve QQ genotipli bireylerle QR+RR
genotipli bireyler arasinda demografik 6zelliklerin anlamli
olmadigini rapor etmislerdir (35). Ayan ve ark. diyabetli ve
baslangi¢c seviyede DN’li hastalarda paraoksonaz, arileste-
raz ve homosistein tiyolaktonaz aktivitelerini incelemisler.
Kontrol grubu, Tip 2 DM normoalbiminri ve Tip 2 DM mik-
roalblminrili hasta gruplari arasinda demografik verilerin
anlamli olmadigini bildirmislerdir (36).

Calismamizda; kontrol, Tip 2 DM ve DN hasta grubu arasin-
daki biyokimyasal parametreleri hastaliga etkisi yoéniinden
inceledik. Ayrica her parametreyi, PON1 polimorfizm (yaba-
nil tip (QQ-LL) ve homozigot mutant tip (RR-MM)) genotip-
leri arasinda istatistiksel olarak karsilastirdik. Ayrica DN ge-
lisiminde, biyokimyasal parametrelerin genotip ve alleller
arasindaki farkhhklarini inceledik.

Calismamizda Tip 2 DM, DN ve kontrol grubunda VKi deger-
lerine bakildiginda her iki hasta grubunda VKi degerlerinin,
kontrol grubundakine gore daha yiksek oldugu ve istatis-
tiksel olarak anlamli oldugu gorildi (p<0.01).

Buna ek olarak Tip 2 DM, DN ve kontrol grubu arasinda bi-
reylerin VKi degerleri Q192R ve L55M polimorfik bélgeleri
icin yabanil tip ve homozigot mutant genotipler (QQ-RR ve
LL-MM) arasinda karsilastirildiginda, RR ve MM genotipine
sahip bireylerde VKIi ortalamalari daha yiiksek goriilse de,
sonuglarin anlamli olmadigi gorildi (p>0.05).

Qujeq ve arkadaslari, LL ve LL+ MM genotiplerine sahip bi-
reyler arasinda biyokimyasal parametreleri karsilastirmis-
lar. AKS, trigliserit, total kolesterol ve LDL degerleri LL+ MM
genotipine sahip bireylerde daha yiiksek oldugunu ancak
anlamli olmadigini bildirmislerdir. QQ ve QR+RR genotiple-
rine sahip bireyler arasinda biyokimyasal parametreleri kar-
silastirdiklarinda AKS, HbAlc, trigliserit, total kolesterol ve
LDL degerlerinin QQ genotipine sahip bireylerde daha yik-
sek oldugu gorilmistir. QQ ve QR+RR genotipli bireyler
arasinda LDL degerlerinde anlamli bir fark oldugu, diger pa-
rametrelerin anlamli olmadigi gérialmistur (35).

Ayan ve arkadaslarinin, diyabetli ve baslangig seviyede DN’li
hastalarda paraoksonaz, arilesteraz ve homosistein tiyolak-
tonaz aktivitelerini degerlendirdikleri ¢alismada; kontrol
grubu, diyabetli normoalblminiri grubu ve diyabetli mikro-
alblmindri grubu bireyleri arasinda HbAlc, eGFR, Kreatinin,
LDL, HDL, trigliserit, total kolesterol, idrar albiimini ve idrar
kreatini gibi biyokimyasal parametreler karsilastiriimistir.
Gruplar arasinda HbAlc, HDL, kreatinin, trigliserit ve idrar
albimin degerlerinin anlamli oldugunu ancak eGFR, LDL, to-
tal kolesterol ve idrar kreatin degerlerinin anlamli olmadi-
gini bildirmislerdir (36).

Calismamizda, Tip 2 DM, DN ve kontrol grubunda, AKS,
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HbA1lc, Ure, Trigliserit, Total Kolesterol, HDL, eGFR, idrar
mikroalblimin ve idrar kreatin degerlerinin anlamli oldugu
goruliirken (p<0.05), LDL ve kan kreatin degerlerinin an-
lamli olmadigi goruldi. Ayrica hasta gruplari ve kontrol gru-
bundaki bireylerin biyokimyasal parametrelerini, PON1
Q912R ve L55M polimorfik bolgeleri igin yabanil tip ve ho-
mozigot mutant genotipler (QQ-RR ve LL-MM) arasinda kar-
silastirdik. QQ ve RR genotipleri arasinda, AKS degerlerinin
Tip 2 DM grubunda anlamh oldugu(p=0.002), DN ve kontrol
grubunda anlamli olmadigi gérildi. LL ve MM genotipleri
arasinda ise AKS degerlerinin gruplar arasinda anlamh ol-
madigi gorildi.

Tip2 DM hasta grubunda HDL degerlerinin, QQ ve RR geno-
tipleri arasinda anlamli olmadigi, LL ve MM genotipleri ara-
sinda ise anlaml oldugu gorildi(p=0.022). eGFR degerleri-
nin; Tip 2 DM hasta grubunda QQ ve RR genotipleri arasinda
anlamli oldugu(p=0.048), DN ve kontrol grubunda anlamh
olmadig gorildu. LL ve MM genotipleri arasinda, Tip 2 DM
ve DN grubunda anlamli oldugu (sirasiyla p=0.003,
p=0.039), kontrol grubunda ise anlamli olmadig gorildu.
idrar mikroalbiimin degerlerinin; Tip 2 DM, DN ve kontrol
grubunda QQ-RR ve LL-MM genotipleri arasinda anlamli ol-
madigi gorildii. idrar kreatin degerleri; Tip 2 DM grubunda
QQ-RR ve LL-MM genotipleri karsilastirildiginda anlamli ol-
dugu goriildii(p=0.013). Ancak DN grubunda QQ-RR ve LL-
MM genotipleri arasinda istatistiksel olarak anlamli iligki ol-
madigi gorilda.

Sonug¢

Calismamizda, PON1 L55M polimorfizmi ile Tip2 DM ve DN
arasinda anlamli iliski oldugu, PON1 Q192R polimorfizmi ile
Tip2 DM ve DN arasinda anlamli iliski olmadigi goriildi. M
allel frekansinin Tip2 DM ve DN hasta grubunda anlamli ¢ik-
masi (sirasiyla; p=0.007, p=0.011), PON1 L>M polimorfizmi-
nin bu hastaliklarin gelisiminde risk faktéri olarak deger-
lendirilmesinin uygun olabilecegini diisiindiirmektedir. Ca-
lismaya katilan kisi sayisinin az olmasi, ¢calismanin kisitlayici
faktori olarak gosterilebilir. Tip2 DM ve DN ile bu polimor-
fizmler arasindaki iliskiyi dogrulamak icin yapilacak olan ¢a-
lismalarda kisi sayisinin arttirilmasi uygun olacaktir.

Tesekkiir

Yiiksek Lisans Ogrencisi Uzman Oguzhan KENGER, calis-
maya katkisi olmus ancak makalenin yazim asamasinda ve-
fat etmistir. Kendisine yapmis oldugu katkilardan dolayi te-
sekkir ederiz.
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Comparison of Conventional Wet Dressing and Vacuum Assisted Closure
with Hypochlorous Acid Application in Fournier Gangrene Treatment
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Abstract Corresponding Author / Sorumlu Yazar
Background: Fournier's gangrene; It is a rare, rapidly progressive and potentially fatal necrotizing fasciitis of the genital Dr. Hasan Anil KURT

area and perineum. Bacterial toxins cause local tissue damage and necrosis. This can continue until a significant amount Barbaros Mahallesi Prof. Dr. Sevim BULUC
of tissue becomes necrotic. Neutralization of bacterial toxins improves results. Low concentrations of Hypochlorous Acid Sokak Terzioglu Yerleskesi A Blok No:2
(HOCI) can be antimicrobial without causing cytotoxicity in normal cells in the wound and surrounding tissues. In this 17020, Canakkale, TURKIYE

study, we aimed to compare the results of patients treated with HOCI (0.01% w/v) through Vacuum Assisted Closure

(VAC) and with traditional wet dressing (WD) after surgical debridement due to Fournier Gangrene (FG) in our clinic. E-mail: doktoranil@yahoo.com

Materials and Methods: 73 patients treated for FG between 2009-2019 in our clinic were evaluated retrospectively. The

patients were divided into two groups: those who received HOCI with VAC (Group A, n = 30) and those who received WD Received / Gelis tarihi: 11.02.2022

(Group B, n = 42) after the first debridement. HOCI (0.01% w/v), known to destroy bacteria and bacterial toxins, was
administered to 30 patients with FG in saline with a pH of 4-5, 5-6 times a day. Using VAC, 5-10 ml of 0.01% HOCI was
applied to the wound and aspirated. For WD application, the wound was closed by applying mupirocin calcium and ri-
famycin to an appropriate number of wet sponges suitable for the wound surface and depth after cleansing the wound
with sponges moistened with isotonic 3 times a day. The collected data were compared. P values smaller than 0.05 were DOI: 10.35440/hutfd.1071388
considered significant.

Results: The hospitalization time and wound healing time of 30 patients who received HOCI with VAC were shorter (p

Accepted / Kabul tarihi: 10.05.2022

<0.05), and the number of patients requiring secondary debridement was also lower (p <0.05). Our article was presented as an oral presen-
Conclusions: HOCI application with VAC is an effective, successful and important postoperative treatment and wound tation at the 5th Urological Surgery Congress
care method that provides shorter hospital stay and faster recovery time. Toxicity and immune dysfunction due to bac- on 7-15 November 2020.

terial toxins and toxins released from damaged cells can be alleviated with HOCI application via VAC. We recommend
this method, which is easy to apply and inexpensive in certain FG cases.

Key Words: Hypochlorous Acid, Negative-Pressure Wound Therapy, Fournier Gangrene

Oz.

Amag: Fournier gangreni; genital bélgenin ve perinenin seyrek goriilen, hizli ilerleyen ve 6ldirici olabilen bir nekrotizan
fasitisidir. Bakteriyel toksinler, lokal doku hasarina ve nekroza neden olur. Onemli miktarda doku nekrotik hale gelene
kadar bu devam edebilir. Bakteriyel toksinlerin nétralizasyonu sonuglari iyilestirmektedir. Hipoklorik asit’in (HOCI) dustik
konsantrasyonlari, yaradaki ve ¢evre dokulardaki normal hiicrelerde sitotoksisiteye neden olmadan antimikrobiyal etkili
olabilmektedir. Fournier Gangreni (FG) gelisen hastalarda, yapilan operasyon sonrasi uygulanan Vakum Destekli Kapatma
(VDK) esliginde yaraya HOCI (% 0.01 w/v) uygulamasi ile geleneksel islak pansuman (IP) tedavisi uygulanan hastalarin
sonuglarini karsilagtirmay1 amaglayan bir galisma hazirladik.

Materyal ve Metod: Merkezimizde 2009-2019 yillari arasinda FG nedeniyle debridman uygulanan 73 hasta retrospektif
olarak degerlendirdi. iki grup halinde ele alindilar; debridmandan sonra VDK ile HOCI uygulananlar (A Grubu, n =30) ve IP
uygulananlar (Grup B, n = 42). Bakterileri ve bakteriyel toksinleri yok ettigi bilinen HOCI (% 0.01 w/v), pH’1 4-5 olan salin
icinde FG’li 30 hastaya glinde 5-6 kez uygulandi. VDK kullanilarak 5-10 ml % 0.01 HOCI yaraya uygulanip aspire edildi. IP
uygulamasinda ise giinde 3 kez, izotonik ile 1slatilan spanglarla yara temizlendikten sonra yara ylzeyine ve derinligine
uygun sayidaki islak spanglara mupirosin kalsiyum ve rifamisin uygulanarak yara kapatildi. Toplanan veriler karsilastirildi.
Anlamlilik igin 0.05’ten kiglk p degeri kabul edildi.

Bulgular: VDK ile HOCI uygulanan 30 hastanin hastanede yatis suresi ve yara iyilesme suresi daha kisaydi (p= 0.018) ve
ikincil debridman gereken hasta sayisi da daha diistktu (p = 0.026).

Sonug: VDK ile HOCI uygulamasi, daha kisa hastanede yatis suiresi ve daha hizli iyilesme siresi saglayan etkili, ameliyat
sonrasl igin basarili bir yara tedavi yontemidir. Bakteri kaynakli ve zarar géren hiicrelerden salinan toksinler nedeniyle
ortaya ¢likan toksisite ve immun islevsizlik VDK esliginde HOCI uygulamasi ile hafifletilebilir. Uygun FG vakalarinda kolay
uygulanabilir ve ucuz olan bu yontemi 6neriyoruz.

Anahtar kelimeler: Hipoklorik Asit Hipoklordz Asit, Negatif-Basingli Yara Terapisi, Fornier Gangreni
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Introduction

Jean Alfred Fournier described a syndrome with perineal ne-
crosisin 5 menin 1883 (1). This syndrome, which is a polymi-
crobic necrotizing fasciitis, involves the scrotum and peri-
neum and can invade the adjacent abdominal wall, was
called the Fournier Gangrene (FG). This infection, some-
times progressing heavily, can cause fascia destruction at 2-
3 cm/h, causing widespread soft tissue necrosis and sepsis
(2). It is characterized by thrombosis of micro vessels, tissue
ischemia and subsequent necrosis and infective spread. In
most of the cases, FG is a polymicrobial infection caused by
aerobic and anaerobic organisms of urogenital, colorectal
and cutaneous origins (3). FG has high morbidity and mor-
tality rates despite aggressive treatment (3-67%). The delay
in treatment causes a serious increase in the mortality rate
(4). For Fournier gangrene, the classical treatment is exci-
sion of all necrotic tissues with radical excision, use of broad-
spectrum antibiotics, intensive care support, and repeated
dressings. In this classic treatment, repeated debridement is
usually required. Patients' wounds remain open for a long
time.

In addition to the conventional wet dressing used in postop-
erative wound care, there are other procedures such as hy-
perbaric oxygen, growth agents, unprocessed honey, vac-
uum dressing technology, and other alternative treatment
methods (5).

Low concentrations of HOCI (below CT50 of 286 uM30) can
be antimicrobial without causing cytotoxicity in normal cells
in the wound and surrounding tissues (6). HOCl inhibits bac-
terial growth, cell division and protein synthesis and de-
stroys bacteria by oxidizing sulfhydryl enzymes and amino
acids, reducing the production of adenosintriphosphate,
providing DNA breakage, and suppressing DNA synthesis
(7,8,9). HOCl is used as a wound cleansing agent (10). Stud-
ies show that HOCI acts as an antimicrobial and anti-biofilm
agent that also supports wound healing (11,12-15). Sakarya
et al. showed that a stable HOCI solution reduces the num-
ber of cells in biofilms and has positive effects on in-vitro fi-
broblast and keratinocyte migration (12). Previous studies
have shown that HOCI solution is not painful for patients,
eliminates wound smell (16) and is effective in wound heal-
ing (17).

A VAC device (Confort NPWT [Negative Pressure Wound
Therapy] device - Konfort Private Health Services, Eskisehir-
Turkey) (Figure 1) acts by generating a negative pressure
and reducing the exudate, inflammation and edema, and is
a device which accelerates the healing process. With the ab-
sorbing effect of VAC, debris and exudate are removed.
There are data indicating that this mechanism stimulates an-
giogenesis, increases nutritional support of tissue and pro-
vides regeneration (18). VAC has become the mainstay of
wound treatments within the last 15 years due to its extraor-
dinary effects on chronic and difficult healing (19,20).

HOCl in Fournier Gangrene Treatment

Figure 1. Confort NPWT device (Konfort Private Health Services,
Eskisehir-Turkey). In this study, we aimed to compare the results of
patients treated with HOCI (0.01% w/v) through VAC and with WD
after surgical debridement due to Fournier Gangrene in our clinic.

Materials and Methods

The study was approved by the Social and Humanity Sci-
ences Ethical Committee of Canakkale Onsekiz Mart Univer-
sity Medical Faculty with dated 03.06.2020 and numbered
2011-KAEK-27/2020-E.2000070227.

Data of 72 patients treated for Fournier Gangrene in our
clinic between 2009-2019 were compared and analysed. FG
was diagnosed by seeing necrotizing fasciitis in the scrotal
and perineal area. Patients with simple inflammation with-
out involving fascia were excluded from the study group. 3rd
generation cephalosporin and Metronidazole were initiated
in the patients at first, and fluid and electrolyte treatment
was given. All patients were operated on the day of arrival
for surgical debridement. Empirical antibiotic therapy was
renewed according to the culture of the removed tissues
and antibiotic susceptibility test. After the first surgery, pa-
tients were divided into two groups: HOCI application with
VAC (Figure 2) (Group A) and WD treatment (Group B).
HOCI application with VAC was repeated 3-4 days after the
first application during surgery. Patients were evaluated for
the necessity of debridement between the applications. VAC
treatment was applied by irrigating the wound using 5-10 ml
of 0.01% HOCI (0.01% w/v) with Confort NPWT device in sa-
line (pH 4-5) and with a negative pressure of 50-120 mmHg
5-6 times a day. For wet dressing application, the wound was
closed by applying mupirocin calcium and rifamycin to an
appropriate number of wet sponges suitable for the wound
surface and depth after cleansing the wound with sponges
moistened with isotonic 3 times a day. Patients were evalu-
ated for the necessity of debridement between the dress-
ings. In the presence of newly developing necrotizing tissue,
debridement was repeated. Healed wounds were closed.
but in some cases, it was necessary to use flaps or grafts (Fig.
2).
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Figure 2. Patient with Fournier Gangrene treated with HOCI application with VAC

Fournier gangrene etiology, demographic data, necrosis
area and location, length of hospital stay, second debride-
ment requirement, wound healing times, and the need to
use grafts were recorded.

Independent Groups t-test was used for statistical analysis.
For statistical significance, p value was considered less than
0.05.

Results

All 72 patients were male, and mean age was 63.5 + 25.5
years. After the first operation, those who received HOCI
with VAC (Group A) comprised 30 people (41.6%), and those
who received conventional wet dressings (Group B) con-
sisted of 42 people (58.3%). In the treatment process of this
disease, we had 1 patient who died in our hospital. While 40
(55.5%) of our patients had type 2 Diabetes Mellitus (Type 2

DM), 27 (67.5%) of these Type 2 DM patients had uncon-
trolled blood sugar. Vascular disease (hypertension, periph-
eral artery disease, coronary artery disease) was present in
50 (69.4%) of the patients. Table 1 shows the demographic
information of our patients. The duration of our patients'
stay was 18 = 11days, and the mean width of the debride-
ment site was 71.5 £ 18.5 cm2.

Full thickness skin graft was required to close the wound of
only 3 patients. In group A compared to group B, mean hos-
pital stay duration and wound healing time were signifi-
cantly shorter (p<0.05). The location and width of the
wound, variables related to the treatment of the wound,
and comparison of both groups according to the variables
are shown in Table 1.
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Table 1. Demographic information, the width of the wound, variables related to the treatment of the wound, and compari-

son of the two groups

Value*!
Variable Total Group A*?2 Group B*3 P value
Number of patients 72 (100%) 30 (41.6%) 42 (58.3%) -
Diabetes Mellitus 40 (%55.5) 17(%23.6) 23(%31.9) -
Chronic Disease 50(%69.4) 21(%29.1) 29(%40.2) -
Mean age (years) 63.5+25.5 64.9+21.1 62.6+26.4 p<0.05
Body mass index (kg/m?) 28.313 27.4+2.3 28.8+3.3 p<0.05
Hospital stay duration (days) 18+11 13.6+5.4 21.1+7.9 p<0.05
Wound healing time (days)*#4 15.1+11.9 10.7+4.3 18.2+8.8 p<0.05
Number of patients requiring a second debridement 1 9 p<0.05
Width of the wound (cm?) 71.5+18.5 70.6+19.4 72.2+17.8 p<0.05
Number of patients with graft used to close the wound 1 2 p<0.05

*1. Values were provided as number (percentage) or mean # standard deviation

*2. The group receiving HOCl with Vacuum-Assisted Closure
*3. The group receiving Conventional Wet Dressing

*4. Time from the first operation to the operation where the wound was closed (number of days)

Discussion

FG is a high-mortality polymicrobial necrotizing fasciitis that
involves the scrotum and perineum regions and can invade
the adjacent abdominal wall, progressing rapidly in the sub-
cutaneous tissue and deeper (2). In most of the cases, FG is
a polymicrobial infection caused by aerobic and anaerobic
organisms of urogenital, colorectal and cutaneous origins
(3). The basis of treatment in FG is the excision of all necrotic
tissues, use of broad-spectrum antibiotics, intensive care
support, and repeated dressings (5). Incision limits should
include healthy and bleeding tissue (21).

In addition to the conventional wet dressing used in postop-
erative wound care, there are other procedures such as hy-
perbaric oxygen, growth agents, unprocessed honey, vac-
uum dressing technology, and other alternative treatment
methods (5). Low concentrations of HOCI (below CT50 of
286 uM30) can be antimicrobial without causing cytotoxicity
in normal cells in the wound and surrounding tissues (6).
HOCl is used as a wound cleansing agent (10). Studies show
that HOCI acts as an antimicrobial and anti-biofilm agent
that also supports wound healing (11,12-15). VAC technol-
ogy is a mechanism that generates a negative pressure and
acts by reducing exudate, inflammation and edema, and ac-
celerates the healing process. With the absorbing effect of
VAC, debris and exudate are removed. There are data indi-
cating that this technology stimulates angiogenesis, in-
creases nutritional support of tissue and provides regenera-
tion (18). VAC has been the mainstay of wound treatments
in recent years due to its extraordinary effects (19,20). VAC
technology was originally investigated by Morkywas and Ar-
genta et al. in 1997 (22). It was first applied for FG treatment
in 2009 (23). In this study, we aimed to compare the results
of patients treated with HOCI (0.01% w/v) through VAC and
with WD after surgical debridement due to FG in our clinic.
While 55.5% of our patients had Type 2 DM, 67.5% of these-
Type 2 DM patients had uncontrolled blood glucose. Vascu

lar disease (hypertension, peripheral artery disease, coro-
nary artery disease) was present in 69.4% of the patients.
We think that Type 2 DM and vascular diseases play an es-
sential role in FG development and that these diseases ac-
celerate the progression of inflammation, delaying wound
healing.

VAC application accelerates the wound healing process and
shortens the length of hospital stay (24,25). HOCI has pre-
vented infectious complications in a short amount of time,
without administering systemic antibiotic administration
and causing local side effects such as allergies or skin irrita-
tion, in clinical studies of the treatment of chronic diabetic
foot ulcers, osteomyelitis and pressure sores (26,27).
Horsanali et al. showed that the duration of hospital stay of
patients who received VAC was shorter than those who did
not receive VAC treatment (24). Aslam et al. compared VAC
and conventional dressing in the treatment of diabetic foot
ulcers. In this study, it was shown that healing time was
shortened, cost was decreased and morbidity was reduced
in patients who received VAC (25).

The duration of hospital stay of the group which was applied
HOCI with VAC was significantly shorter compared to the
group which received conventional WD, similar to the stud-
ies of Aslam and Horsanali, and the mean duration was 13.6
+ 5.4 days. Yanaral et al. did not find a significant difference
in the mean number of surgical debridements between con-
ventional dressing and VAC groups in their study (28). In our
study, the number of cases requiring secondary debride-
ment was significantly lower in the first group. This may be
due to the fact that VAC accelerates the healing process by
generating a negative pressure and reducing exudate, in-
flammation and edema; that it stimulates angiogenesis and
increases the nutritional support of tissue (18) promoting re-
generation; and that the HOCI solution reduces the number
of cells in biofilms and has positive effects on in vitro fibro-
blast and keratinocyte migration (12).
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Conclusion

The method of applying HOCI (0.01% w/v) to the wound with
VAC provides shorter hospitalization time and faster recov-
ery time in the management of patients with FG compared
to WD. It is an effective, successful, and important postop-
erative treatment and wound care method. Toxicity and im-
mune dysfunction due to bacterial toxins and toxins re-
leased from damaged cells can be alleviated with HOCI ap-
plication via VAC. We recommend this method, which is
easy to apply and inexpensive in certain FG cases. The re-
sults of this retrospective study should be supported by pro-
spective studies with larger patient samples.
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Amag: Yanik epidemiyolojisi, her bolgenin sosyo-ekonomik etkenlere ve kiiltiirel 6zelliklerine bagli olarak degisiklik gostermektedir. Bu travmalarin
oniine gegilmesi veya azaltiimasi icin alinmasi gereken tedbirler agisindan her bolgede yanik travmalarinin etiyolojisine yonelik verilere ihtiyag
vardir. Bu ¢alismadaki amacimiz 2012-2021 yillari arasinda Yanik Merkezimizde tedavi géren yash Turk ve Suriyeli hastalarin demografik ve epide-
miyolojik olarak incelenmesidir.

Materyal ve metod: Kurum onayi alindiktan sonra Ocak 2012 ile Aralik 2021 tarihleri arasinda, 10 yillik donemde, hastanemiz yanik merkezinde
yatarak tedavi géren toplam 21531 hastanin kayitlari incelendi. Toplamda 155 hastanin (136 Turk, 19 Suriyeli) demografik ve epidemiyolojik verileri
kaydedildi. Ayakta tedavi goren, baska bir merkeze sevk edilen veya kronik yanigi olan hastalar ¢alisma disi birakildi. Calismaya alinan hastanin yasi,
cinsiyeti, yanik nedenleri, yanik lokalizasyonlari, yanik siddeti (toplam vicut yiizey alani (TBSA) yuzdesine gore hafif, orta, siddetli ve kritik olarak
gruplandirildi), bagvuru zamani, hastalarin ikamet ettikleri yer, hastanede takip stresi ve sonuglari kayit edildi. Yanik nedenleri; haslanma, alev,
elektrik, kimyasal yanik olarak siniflandirildi. TBSA dokuzlar kuralina gére hesaplandi. Yanik lokalizasyonlari bag-boyun, gévde(on ve arka), Ust ekst-
remite ve alt ekstremite, kalga ve genital bolge olarak siniflandirildi. Hastalarin bagvuru tarihleri sonbahar, kis, ilkbahar ve yaz olarak siniflandirild.
Hastalarin yasadiklari bolge kentsel ve kirsal olmak tzere iki grupta degerlendirildi.

Bulgular: Calismaya 97’si (%62.7) kadin, 58'i (%37.3) erkek olmak tzere toplam 155 hasta dahil edildi. En sik goriilen neden haglanma yaralanma-
lariydi. Bunu alev yaniklari ve elektrik yaniklari takip ediyordu. Hastalarin yanik derecelerinin toplam viicut alan ytizeyine gore siniflandirdigimizda
en yuksek oranda orta (%10-30 TBSA) derecede yanik oldugunu gorduk. Yine en sik yanan viicut anatomik bolgesi ise kol (%51.6) ve bacak (%50.3)
olmak Uzere ekstremitelerde oldugu goruldu. Hastalarin 136’si Turk, 19'u Suriyeli oldugu gorildi. Yanik nedenlerinin analizinde ise kimyasal ve
elektrik yaniklarinin Suriyelilerde hig goriilmedigi, alev ve haslanma yaniklarinin ise Turklerde istatistiksel olarak anlamli sekilde daha fazla oldugu
saptandi. Yanik viicut alanlari incelendiginde ise her iki irkta da en sik ekstremite yaniklarinin oldugu tespit edildi. Takiplerde 15 (%9.7) hastanin
oldugi gorilda. Olimler arasinda ise en sik 8liimiin %80 oranla 65 yas altinda gerceklestigi saptandi (p=0.027).

Sonug: Yash nufustaki yanik yaralanmalarini inceledigimiz bu ¢alismada bélgesel nifus, Suriyeli milteci sayisi, yasam kosullari gibi etkenler goz
ontne alindiginda geng hastalara kiyasla bu 6zel hasta grubunda tibbi bakim ihtiyacinin fazla ve 6nemli oldugunu séyleyebiliriz. Geriatrik yanik
hastalarinda gerek komorbid hastaliklar gerekse yaslanmanin sistemsel etkisi nedeniyle her adimda multidisipliner yaklasim ile azalan mortalite ve
morbiditeyi yakalayabiliriz.

Anahtar Kelimeler: Geriatri, Miilteci, Yanik
Abstract

Background: The epidemiology of burns varies depending on the socio-economic factors and cultural characteristics of each region. There is a need
for data on the etiology of burn traumas in each region in terms of precautions to be taken to prevent or reduce these traumas. Our aim in this
study is to analyze the demographic and epidemiological aspects of elderly Turkish and Syrian patients who were treated in our Burn Center
between 2012 and 2021.

Materials and Methods: After local ethics committee approval, the records of a total of 21,531 patients who were hospitalized in our hospital's
burn center between January 2012 and December 2021, over a 10-year period, were reviewed. In total, demographic and epidemiological data of
155 patients (136 Turkish, 19 Syrian) were recorded. Outpatients, referred to another center, or patients with chronic burns were excluded from
the study. Age, gender, burn causes, burn localizations, burn severity (grouped as mild, moderate, severe and critical according to total body
surface area (TBSA) percentage), time of admission, place of residence of the patients, duration of follow-up in the hospital and results were
recorded. Etiology of burns were classified as scalding, flame, electrical, chemical burns. TBSA was calculated according to the rule of nines. Burn
localizations were classified as head and neck, trunk (anterior and posterior), upper extremity and lower extremity, buttocks and genital area. The
admission dates of the patients were classified as autumn, winter, spring and summer. The region where the patients lived was evaluated in two
groups as urban and rural.

Results: A total of 155 patients, 97 (62.7%) female and 58 (37.3%) male, were included in the study. The most common cause was scalding injuries.
When we classified the burn degrees of the patients according to the total body area surface, we found that the highest rate of burns was moderate
(10-30% TBSA). The most frequently burned anatomical parts of the body were thearms (51.6%) and legs (50.3%) in the extremities. It was seen
that 136 of the patients were Turkish and 19 were Syrian. In the analysis of the causes of burns, it was found that chemical and electrical burns
were never seen in Syrians, while flame and scalding burns were statistically significantly higher in Turks. When the burned body areas were
examined, it was determined that the most common burns were on the extremities in both races. It was observed that 15 (9.7%) patients died in
the follow-ups. Among the deaths, it was determined that the most common death occurred under the age of 65 with 80% (p=0.027).
Conclusions: In this study, we examine burn injuries in the elderly population, we can say that the need for medical care is higher and more
important in this special patient group compared to younger patients, when factors such as the regional population, the number of Syrian refugees,
and living conditions are taken into account. Due to the systemic effects of aging and comorbid diseases in geriatric burn patients, we can achieve
reduced mortality and morbidity with a multidisciplinary approach at every step.

Key Words: Burn injury, Geriatrics, Refugee
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Demir ve ark.

Giris

Yaniklar tibbi, psikolojik ve ekonomik etkileri olup tiim ya-
sam boyunca yliksek morbidite ve mortalite oranlariile trav-
manin yaygin bir formu olmustur. Teknoloji ile endistri ala-
nindaki ilerlemeler yanik olgu sayisinda ve gesitliliginde artis
meydana getirmistir. Yanik yaralanmalari ylizey alani art-
tik¢a tiim organizmay: etkileyen sistemik bir travma haline
donusdr. Ayrica yaralanma mekanizmasi, bolgesi, ek hasta-
lik, metabolik kosullar ve enfeksiyonlar nedeniyle sepsis ve
6lume kadar degisebilen bir klinige yol agabilir (1,2,3).
Genel popllasyonun yas dagilimina gore yanik yaralanmalari
yash kesimde daha siktir (4). Yashlk fizyolojisi nedeniyle ref-
lekslerde yavaslama ve gorme fonksiyonlarinda bozulma
orandaki bu artisa neden olmakta ve yashlarin 6zellikle ya-
niklara karsi daha savunmasiz olmalarina yol agmaktadir
(5,6). Toplam viicut ylzey alani benzer olan geng yanikli
hasta gruplari ile karsilastirildiginda yasli hastalar atrofik cilt,
azalmis hareket, azalmis organ fonksiyonu, ek hastalik gibi
bircok zayif fizyolojik ve psikolojik nedenler sebepli daha
yuksek 6lim orani ve koétu prognozla karsi karsiya kalirlar
(7,8,9). Bu sebepledir ki zorlu bir halk saghgi sorunu haline
gelen yasli bireylerde yanik yonetimi ¢cok daha zor ve 6nemli
hale gelip 6zel ilgi gerektirir (6). Yine tedavi ve bakimin uzun
sirmesi, rehabilitasyon ve tekrarlayan operasyonlar gerek-
tirmesi sebebiyle maliyet artiglari da gérilebilmektedir (10).
Birlesmis  Milletler Miulteciler Yiksek Komisyonu'na
(UNCHR) gore, 2020'nin ortalarinda diinya genelinde 26.3
milyonu miilteci olmak tzere 80 milyon zorla yerinden edil-
mis insan vardi. UNCHR’ye gore miiltecilerin ¢cogunlugunun
Suriye’den geldigi ve ozellikle gevre Ulkelere sigindigi belir-
tilmistir. Tlrkiye, su anda savas, zuliim ve silahli catismalar-
dan etkilenen 3,6 milyon Suriyeli ile en fazla kayitl multeciye
ev sahipligi yapmaktadir (11). lllere gére bakildiginda ise yak-
lasik 452 bin Suriyeli ile Sanlurfa ikinci sirada en yogun miil-
teci nifusuna sahiptir (12). Diinyanin pek ¢ok tlkesinde tim
muiltecilerin yerel halktan daha ciddi saglik sorunu yasadigi
ve daha ylksek oranda gesitli travmalara maruz kaldiklari bu
nedenle de daha sik acil servisleri kullandiklari bildirilmekte-
dir (13).

Cogunlukla bu yaralanmalar basit tedbirlerin alinmasi, is gii-
venligi kurallarina uyulmasi, cocuk ve yaslilarin yanik yara-
lanmalarina neden olabilecek etkenlerden uzak tutulmasiile
onlenebilmektedir. Dolayisiyla saglkli epidemiyolojik veriler
elde etmek, bu verileri dogru yorumlamak ve baslica risk fak-
torlerini belirlemek en ucuz ve en etkili yontemdir. Yanik
travmalarindaki etiyolojik faktorlerin sikhgi ve cesitliligi her
boélgenin sanayilesme, sosyo-ekonomik, niifus gesitliligi, kiil-
tirel ve egitim 6zelliklerine bagh olarak degismektedir. Bu
travmalarin éniine gegilmesi veya azaltilmasi igin alinmasi
gereken tedbirler agisindan her bolgede yanik travmalarinin
etiyolojisine yonelik verilere ihtiya¢ vardir. Bu ¢alismadaki
amacimiz 2012- 2021 yillari arasinda Yanik Merkezimizde te-
davi goren yash Tirk ve Suriyeli hastalarin demografik ve
epidemiyolojik olarak incelenmesidir.

Geriatrik Hastalarda Yaniklar

Materyal ve Metod

Calismamiz, tek merkezli retrospektif olarak planlandi. Etik
kurul onayi (Harran Universitesi Klinik Arastirmalar Etik Ku-
rulu Tarih;06.06.2022 No: 22.11.03) alindiktan sonra Ocak
2012 ile Arahk 2021 tarihleri arasinda 10 yillik donemde has-
tanemiz yanik merkezinde tedavi géren toplam 21531 has-
tanin kayitlariincelendi. 55 yas segimi, Travmanin Maliyet ve
Sonuglari Ulusal Calismasindan alinan verilere dayandiriimis-
tir, bu veriler yaralanma sonuglarinin 55 yasinda énemli 6l-
clide degismeye basladigini gosteriyordu (14). Bu yuzden ¢a-
lismamiza 55 yas ve lzerindeki tUm hastalari (geriatrik has-
talar olarak) dahil ettik. Totalde 155 hastanin (136 Turk, 19
Suriyeli) demografik ve epidemiyolojik verileri kaydedildi.
Ayakta tedavi goren, baska bir merkeze sevk edilen veya kro-
nik yanigl olan hastalar ¢alisma disi birakildi. Calismaya ali-
nan hastanin yasi, cinsiyeti, yanik nedenleri, yanik lokalizas-
yonlari, yanik siddeti (toplam viicut yiizey alani (TBSA) yliz-
desine gore hafif, orta, siddetli ve kritik olarak gruplandi-
rildi), basvuru zamani, hastalarin ikamet ettikleri yer, hasta-
nede takip sliresi ve sonuglari kayit edildi. Yanik nedenleri;
haslanma (sicak su, sit, ¢ay, corba), alev, elektrik, kimyasal
yanik olarak siniflandirildi. TBSA dokuzlar kuralina goére he-
saplandi. Yanik lokalizasyonlari bas-boyun, govde(on ve
arka), st ekstremite (kollar ve eller) ve alt ekstremite (ba-
caklar ve ayaklar), kalga ve genital bolge olarak siniflandirildi.
Hastalarin bagvuru tarihleri sonbahar, kis, ilkbahar ve yaz
olarak siniflandirildi. Hastalarin yasadiklari bolge kentsel ve
kirsal olmak Uzere iki grupta degerlendirildi.

istatistiksel analizler igin SPSS 22.0 kullanildi. Sayisal para-
metrelerin dagilimi histogram, varyasyon katsayilari ve Kol-
mogorov-Smirnov testleri kullanilarak degerlendirildi. Nor-
mal ve normal dagilmayan sayisal parametreler sirasiyla or-
talamazstandart sapma (SD) ve medyan (minimum-maksi-
mum degerler) olarak sunulmustur. Sayi ve ylzde (n, %) ola-
rak sunulan kategorik degiskenlerin karsilastirilmasinda ki-
kare veya Fisher’sexact testleri kullanildi. Normal ve normal
dagilmayan sayisal parametreler, sirasiyla Student t-testi ve
Mann-Whitney U testi kullanilarak iki bagimsiz grup arasinda
karsilagtirildi. Olimle ilgili parametreleri saptamak icin tek
degiskenli analiz yapildi. P degeri <0,05 olan parametreler,
olumle bagimsiz olarak iligkili faktorleri belirlemek igin ¢cok
degiskenli analize dahil edildi. Geriye dogru kademeli model
kullanildi. Model uyumunu degerlendirmek icin Hosmer-Le-
meshowuyum iyiligi istatistigi kullanildi. Odds oranlari
(OR'ler) ve %95 guiven araliklari (Cl'ler) her tahmin edici igin
hesaplandi. <0.05 olan bir P degeri istatistiksel olarak an-
lamli kabul edildi.

Bulgular

Galismaya 97’si (%62.7) kadin, 58'i (%37.3) erkek olmak
lizere toplam 155 hasta dahil edildi. Tiirk ve Suriyeli ayrimi
yapilmadan toplam 155 hastanin demografik 6zellikleri, ya-
nik etiyolojisi, toplam viicut ylizey alanina gore yanik siddeti
ve yanigin meydana geldigi anatomik bélgenin analizi tablo
1’de gosterildi. Buna gére hastalarin 80’inin kentte 75’inin
ise kirsal bolgelerde yasayanlarin olusturdugu saptandi. En
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sik gérilen yanik yaralanmasinin haslanma tarzinda yara-
lanma oldugu gorialdi. Bunu alev yaniklari ve elektrik yanik-
lari takip ediyordu. Hastalarin yanik derecelerinin toplam vii-
cut alan ylizeyine gore siniflandirdigimizda en yiiksek oranda
orta (%10-30 TBSA) derecede yanik oldugunu goérdik. Yine
en sik yanan viicut anatomik bolgesi ise kol (%51.6) ve bacak
(%50.3) olmak tizere ekstremitelerde oldugu gorildu.

Tablo 1. Hastalarin demografik ozellikleri ile yaniklarin etiyoloji,
siddet ve anatomik yerlesimlerinin analizi

n (%)
Kadin |om62.7)
Erkek |'5837.3)
Hastanin Yagadifi bblge [
Kentsel | 80{51.86)
Kirsal [ 75148.)
Yanik etiyolojisi i
Alev yanigi 61(39.4)
Haglanma yam [ 75(48.4)
Kimyasal yanik 6(3.9)
Elektrik yanig "13(8.9)
Yanik siddeti )
Hafif<%10 TESA 48(31.6)
Orta-%1030 TBSA | 84(55,3)
Siddetli %30-50 TBSA [11%7.2)
Kritik->%50 TBSA ["9(%5.9)
Anatomik Yanik bolgeleri |
Bag ve boyun | 46(29.7)
Kol | 80(51.6)
El [731a7.1)
On gévde | 61(39.9)
Arka govde | 29(18.7)
Kalca |25 (16.1)
Perine | 7(4.5)
Bacak [78(50.3)
Avak a1.9(a1.9)

Turk ve Suriyeli hastalarin demografik 6zellikleri, yanik eti-
yolojisi ve yanigin meydana geldigi anatomik bdlgenin analizi
tablo 2’de verildi. Buna gore ¢alismaya dahil edilen hastala-
rin 136’s1 Turk, 19'u Suriyeli oldugu goéruldi. Hastalarin irk-
larina gore cinsiyet ayrimina bakildiginda ise istatistiksel bir
anlamhlik saptanmadi. Yanik nedenlerinin analizinde ise
kimyasal ve elektrik yaniklarinin Suriyelilerde hi¢ gérilme-
digi, alev ve haslanma yaniklarinin ise Tirklerde istatistiksel
olarak anlamli sekilde daha fazla oldugu saptandi. Yanik vi-
cut alanlari incelendiginde ise her iki irkta da en sik ekstre-
mite yaniklarinin oldugu tespit edildi. Hastalarin yasadigi
cografi bolgeler agisindan istatistiksel olarak anlamli farklilik
tespit edilmis olup en sik yanik yaralanmalarinin kirsal bol-
gelerde yasayanlarda gorildigt anlasildi. Ancak irk ayri-
minda ise Tlrk hastalarda kentte yasayanlarda Suriyeli has-
talarda ise kirsal bolgede yasayanlarda daha fazla yanik ya-
ralanmalari oldugu saptandi.

Geriatrik Hastalarda Yaniklar

Tablo 2. Tiirk ve Suriyeli hastalarin demografik 6zellikleri, yanik eti-
yolojisi ve yanigin meydana geldigi anatomik bolgenin analizi

Tiirk Suriyeli p

n (%) n (%) degeri
Kadin 88 (90,7) 9(9,3) P=0.114
Erkek 48(82.8) 10(17.2) P=0.114
Hastanin Yasadigi bolge
Kirsal 60(80) 15(20) P=0.004
Kent 76(95) 4(5) P=0.004
Yanik nedenleri;
Alev yanigi 47 (77) 14 (23) P<0.001
Haslanma yanig 70 (93.3) 5(6.7) P=0.040
Kimyasal Yanik 6(100) 0(0) P=0.350
Elektrik yanigi 13(100) 0(0) P=0.159
Yanik bolgesi
Bas-boyun yanigi 35(76.1) 11(23,9) P=0.040
Kol yanig 66(82.5) 14(17.5) P=0.040
El yanigi 60(82.2) 13(17.8) P=0.047
On govde 49(80.3) 12(19.7) P=0.023
Arka govde 23(79.3) 6(20.7) P=0.125
Kalga yanigi 19(76) 6(24) P=0.051
Perine yanigi 6(85.7) 1(14.3) P=0.867
Bacak yanigi 65(83.3) 13(16.7) P=0.092
Ayak yanig 55(84.6) 10(15.4) P=0.313

Calismada incelenen yas grubu icerisinde literatiirle uyumlu
geriatrik yas araligl (>65 yas) degerlendirildiginde toplam
155 hastanin 82’sinin(%52.9) 65 yas ve Uzerinde, 73 (%47.1)
hastanin da 55-65 yas araliginda oldugu gorildi. Yine yas
median degerinin ise 65 (55-114) yas oldugu saptandi. Yas
ile yanik etiyolojisi arasinda anlamli bir iliski olmadig
(p=0.413), yine yas ile yanik siddeti arasinda da anlamli bir
iliski olmadigi (p=0.392) goralda.

Hastalarin komorbid hastaliklari incelendiginde diyabetes
mellitus 46 (%29.7), bobrek hastaligi 14 (%9.0), gastroente-
rolojik hastaliklar 18 (%11.6), kardiyovaskdler hastaliklar 80
(%51.6), solunum hastaliklari 24 (%15.5), norolojik hastalik-
larin 30 (%19.4) oldugu tespit edildi.

Tim hastalarin takiplerinde sadece 15 (%9.7) hastanin 6l-
digi goruldi. Olimler arasinda ise en sik 8limiin %80
oranla 65 yas altinda gerceklestigi saptandi (p=0.027).
CGalismada hastalarin yag siniri 65 olarak alinip yanigin ana-
tomik yeri ile 6lim arasindaki iliski incelendiginde bas boyun
yaniklarinin (%65.2) anlamli olarak 65 yas altinda goéruldugi
(p=0,005) ve yine 6lim (%80) oraninin 65 yas altinda anlamli
olarak (p=0,027) daha sik gorildigi tespit edildi. 65 yas ve
izerinde en sik yanik lokalizasyonunun ekstremiteler oldugu
saptandi (Tablo 3).

Hastalarin yanik siddeti, etiyolojisi, yas ve irk parametreleri
ile 6lim arasindaki iliskiye bakildiginda ise 6lim ile yanik sid-
deti arasinda logistik regresyon analizine gore bagimsiz bir
iliski oldugu goriuldi (P<0.001).(Tablo 4).

Hastalarin yanik etiyolojileri ile hastanede yatis sireleri in-
celendiginde istatistiksel olarak anlamli bir iliski saptanmaz-
ken (Tablo 5), yanik siddeti ile iliskiye bakildiginda ise hafif
yaniklarda yatis siiresi median degeri 7(1-61) giin iken, sid-
detli yaniklarda 12(1-39) glin olup istatistiksel olarak anlaml
bir iliski oldugu gorildiu (p=0,008).
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Tablo 3. 65 yas Uzeri ve alti hastalarin yanik yerleriile 6lim oranlari
arasindaki iligki

265 yas 55-65 yas T
Yasg n (%) n (%) p degeri
Bas boyun 16(34.8) 30(65.2) P=0.005
Kol 42(52.5) 38(47.5) P=0.189
El 38(52.1) 35(47.9) P=0.263
On govde 30(49.2) 31(50.8) P=0.743
Arka govde 12(41.4) 17(58.6) P=0.494
Kalga 9(36) 16(64) P=0.225
Perine 1(14.3) 6(85.7) P=0.075
Bacak 30(38.5) 48(61.5) P=0.037
Ayak 27(41.5) 38(58.5) P=0.257
Olim 3(20) 12(80) P=0.027

Tablo 4. Yanik Siddeti ile Olim Arasindaki iligki

Parame- odc?sra- 95% confidenceinterval P
ters tio value
;Z?ilk sid- e 15.088 275.736 P<0.001*

*: jstatistiksel olarak anlamli.
(Backwardstepwise model kullaniimis ve son model (adim-4) bu tabloda su-
nulmustur.)

Tablo 5. Yanik etiyolojileri ile yatis siiresi arasindaki iliski

g 3 "
©

£ 8 £ a3
S ) > £ S
3 4 S ]
< T ¥ w

LOS

median

(min-max) 7(1-61) 6(1-30) 6(1-9) 3(2-30) 0.178

(gtin)

LOS: length of stay (hastanede kalis siiresi)

Tartisma

Yanik yaralanmalari tiim diinya icin bir tehlike ve her birey
icin olasi bir saglik sorunudur. Yanik vakalari bir anhk dikkat-
sizlik veya kisinin kendini yanik etkeninden koruyamamasi
nedeniyle ortaya ¢ikar. Kendine bakamayan bireylerin 6zel-
likle yash ntfusun, bakim vericilerinin anlik dalginhg, ilgisiz-
ligi veya dikkatsizligi ile yanik vakalar gercgeklesebilir. Unu-
tulmamasi gereken en dnemli ayrinti, yanik yaralanmalarinin
her durumda “6nlenebilir” olmasidir (15). Genel olarak yanik
oranlari azalma egiliminde (16) olmasina ragmen bazi ¢alis-
malar yash popilasyonun hizli bliyiimesi ve bu popiilasyo-
nun yaralanmalara karsi savunmasizligi nedeniyle yaslilikta
yanik insidansinda artis bildirmislerdir (17,18,19).
Yaslilardaki yanik vakalarini inceledigimiz ¢alismamizda
%62.7 oraniyla kadin cinsiyet hakimiyeti vardi. Irklarina gore
inceledigimizde ise Tiirklerde kadin, Suriyelilerde erkek cin-
siyette daha fazla yanik vakasi vardi. Literatiire baktigimizda
bazi ¢calismalarda kadin hakimiyeti (18,19) bazi ¢calismalarda
ise erkek hakimiyeti (20) mevcut oldugu goriilda. Bu farklilik,
farkli Ulkeler ve bolgeler arasindaki cinsiyet dagilimindaki
farkhhklar ve aile igcinde kadin ve erkek arasindaki farkli isb6-
[Gm ile ilgili olabilir.

Yasli hastalarda kirsal ve kentsel yerlesimlerine gore yanik

Geriatrik Hastalarda Yaniklar

oranlari ile ilgili literatir verilerine bakildiginda 2020 yilinda
yayinlanan Cin’de 109 yasl yanik hastasinin incelendigi bir
¢alismada kirsal ve kentsel yanik oranlari arasinda anlaml
bir fark bulunmamis (21). Biz de galismamizda total yanik
hastalari kapsaminda literatilire benzer sekilde kirsal ve kent-
sel olarak anlamh bir fark tespit etmedik. Ancak irklara gore
inceledigimizde ise Suriyelilerde kirsal kesimde daha fazla
yanik vakasi oldugu goralda. Irk farklihginin nedeni olarak
bolgede Suriyelilerin sosyoekonomik, kiltiirel ve barinma
alanlari agisindan daha kisith imkanlara sahip olmasi sebe-
biyle kirsal alanlarda yasamalarina baglanabilir.

Yanik nedenleri incelendiginde calismamizda en sik has-
lanma (%48.4) sonrasinda alev (%39.4) yaniklari oldugunu
gordik. Literatlre baktigimizda Wang ve ark. yaptig calis-
mada %83.4 oranla haslanma yaniklarinin ilk sirada oldugu,
2019 yihinda 86 yanikli geriatrik hastanin incelendigi bir
baska ¢alismada haslanma yaniklarinin %48.8, alev yanikla-
rinin %39.5 oldugu goruldi (21,22). Calismamizda Suriyeli-
lerde ise en sik yanik nedeninin alev yaniklari oldugu go-
raldd. Saptadigimiz ve literatlrle uyumlu olan sonuglarimizi
bolge halkinin yasam sekillerinden ozellikle beslenme,
Isinma amaciyla haslanma ve alev tarzi yaniklara sebep ola-
bilecek etmenlerle daha sik etkilesimde olmalarina baglaya-
biliriz.

Mortalite yanik iliskisi tGzerine literatlir taramamizda ¢alis-
malar arasinda farkliliklar oldugunu gérdiik. ilhan ve ark.
yaptigi calismada mortalite oranini %10.9 olarak kaydetmis-
tir (23), Zarei ve ark. %33.4 gibi yliksek mortalite oranlari
(24), Demirel ve ark. tlkemizde yaptiklari calismada morta-
lite oranini %30.4 bildirmislerdir (25). Wang ve ark. Yaptigl
geriatrik hasta grubundaki calismada ise mortalite orani
%24.8 olarak belirtilmistir (21). Calismamizda ise mortalite
orani %9.7 olup 65 yas sinir alindiginda 6limlerin %80 sik-
likla bu yas siniri altinda oldugunu saptadik. Bulgularimiza
baktigimizda 6zellikle inhalasyon yaniklarinin oldugu bas-bo-
yun yaniklari 65 yas altinda en sik oranda olup mortalite ora-
ninindaki yiksekligin nedeni olabilir. Tim bu literatir ¢a-
lisma verileri ile bizim sonuglarimiz neticesinde yanik ile
meydana gelen mortalitede yas, cinsiyet arasinda anlamli
iliski olmadigi ancak yanik anatomik bdlgesinin, siddetinin ve
komorbit hastalik varliginin etkili olabilecegini diisinmekte-
yiz.

Yaniklarin anatomik bolgelerine gore baktigimizda en sik
oranda (st ve alt ekstremitelerde olustugunu gérdiik. Ulke-
mizde 2019 yilinda yash hastalar Gzerinde yapilan bir galig-
mada en sik (%31.25) yanik bolgesi olarak alt ekstremite ol-
dugunu bildirmislerdir (22). Yaslilarda hareket kisithhginin
artmasi, kendi basglarina desteksiz aktif yasamda zorlanabil-
meleri, bakim problemleri yasamalari nedenleri ile cogu za-
man tek basina kalip 6zellikle de ekstremitelerde yanik yara-
lanmalarina neden olabilecek durumlarla karsilagsmalari art-
maktadir.

Hastalarin viicut ylizey alanina goére siddeti incelendiginde
ise litratlirde yapilan bir calismada %67.79 unda TBSA %0-10
arasi olup hafif siddette, %14.72 si ise TBSA %11-20 arasi
olup orta siddette yanik olarak raporlanmistir (26). Yine bir
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baska calismada Wang ve ark. TBSA’lari %30-49, %50-69 ve
>%70 olarak siniflandirip hasta dagilimlarini sirasiyla %72.5,
%19.3 ve %8.3 olarak bildirmislerdir (21). Biz de galisma-
mizda yanik siddetini inceledigimizde literatirle uyumlu ola-
rak en sik %55.3 oranla orta, %31.6 oranla da hafif siddette
yanik yaralanmasi saptadik. Siddetli ve kritik yanik yaralan-
malarinin geriatrik yaslara kiyasla daha ¢ok geng Uretken is
hayatinda gorilmesi nedeniyle bu TBSA oranina gore hafif
ve orta yanik siddetinin agirlikta oldugunu distinebiliriz.
Yanik siddeti ile hastanede kalis siireleri arasindaki iliskiyi in-
celedigimizde yanik siddetinin artmasi ile hastane uzun ka-
hslarinin 12 (1-39) gin olacak kadar arttigini gorduk. Litera-
tire baktigimizda ise Wearn ve ark. yaptig calismada has-
tane kalis slresi olarak 12 (4-30) giin olarak bildirmislerdir
(27). Yine Qian ve ark. calismasinda hastalik siddeti ile has-
tane kalig slresi arasinda dogru orantili iliski oldugu bildiril-
mistir (26). Biz de galismamizda literatiirle uyumlu olarak ya-
nik siddetinin artmasi ile hastane kalis suiresinin arttigini sap-
tadik. Bu suiredeki artisin bir diger sebebi olarak da yash has-
talardaki komorbidite oldugunu disiinmekteyiz.

Sonug olarak yash nufustaki yanik yaralanmalarini inceledi-
gimiz bu calismada bélgesel nifus, Suriyeli milteci sayisi, ya-
sam kosullari gibi etkenler géz 6nlne alindiginda geng has-
talara ve bolge halkina kiyasla bu 6zel hasta grubunda tibbi
bakim ihtiyacinin fazla ve 6nemli oldugunu soyleyebiliriz. Ya-
nik hastalari igerisinde bu yas grubunda gerek eslik eden
hastaliklar gerekse yaslanmanin sistemsel etkisi nedeniyle
her adimda multidisipliner yaklasim ile azalan mortalite ve
morbiditeyi yakalayabiliriz. Yine bu yas grubunda yaniklara
yonelik dnleyici tedbirlerin alinmasi, Suriyelilerin yasam ko-
sullarinin iyilestirilmesine yonelik dizenlemelerin planlan-
masi ve her adimda gerekli sosyal destegin verilmesi ile yasli
yanik yaralanmalarinda sonuglarti iyilestirebiliriz.

Sinirhliklar

Calismamizin bazi 6nemli kisithhklari vardir. Geriye dénik ve
tek merkezde yapilmasiilk ve en 6nemli kisithiligidir. Vaka sa-
yisinin azligr bir diger kisithliktir. Eksik veriler nedenli vaka
sayisinin az olmasi ile sonuglar tizerinde etkili olabilecek bazi
vakalar ¢alisma disi birakilmis olabilir. Vaka sayisinin yeterli
olmasi ile ileriye doniik ve ¢ok merkezli ¢alismalar mevcut
sonuclara olumlu katki saglayacaktir.
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Is FiLaC™ the Ideal Choice for Initial Treatment of Anal Fistula as a

Minimally Invasive Treatment Option?

Hiseyin YONDER ! ", Faik TATLI?
1 Harran University Faculty of Medicine, Department of General Surgery, Sanliurfa, Tiirkiye
2 Private Metrolife Hospital, Clinic of General Surgery, Sanliurfa, Turkiye

Abstract

Background: The laser method (FiLaC™) has recently emerged as a minimally invasive treatment
option in the treatment of anal fistula. Anal incontinence and fistula recurrence after anal fistula
surgery are postoperative problems that complicate the treatment. In our study, we aimed to
investigate the effectiveness of the film method in the treatment of anal fistula and in which
cases it should be preferred in the treatment.

Materials and Methods: Twelve patients who underwent FiLaC™ diode laser at Derik State Hos-
pital between July 2017 and August 2018 were included in the study. Patients were analyzed
retrospectively in terms of age, gender, development of incontinence, recovery and return to
work, fistula types, MRI findings, and complications.

Results: 11 of the patients included in the study were male and 1 female and the mean age was
46. Intraoperative complications were not observed in any of the patients. The mean follow-up
period was 13.5 (7-19) months. Complete recovery was observed in 4 (33.3%) patients in the
follow-ups of the patients, while no improvement was achieved in 8 (66.7%) patients.
Conclusions: he FiLaC™ procedure for the treatment of anal fistula is a safe, minimally invasive,
sphincter-sparing treatment option with low efficacy. However, it can be preferred as an initial
treatment in high-level fistulas and in patients who want minimally invasive intervention.

Key Words: FiLaC™, Anal fistula, Recurrence

Oz.

Amag: Lazer yontemi (FiLaC™), son zamanlarda anal fistuil tedavisinde minimal invazif tedavi
secenegi olarak karsimiza ¢ikmaktadir. Anal fistll cerrahisi sonrasi anal inkontinans ve fistl
niksu tedaviyi zorlastiran postoperatif sorunlar olarak karsimiza gikar. Calismamizda FiLaCTM
yonteminin anal fistiil tedavisinde etkinligini ve tedavide hangi durumlarda tercih edilmesi ger-
ektigini arastirmayi amagladik.

Materyal ve Metod: Temmuz 2017 ile Agustos 2018 yillari arasinda Derik Devlet Hastanesi’'nde
FiLaC™ diyot lazer uygulanan 12 hasta ¢alismaya dahil edildi. Hastalar retrospektif olarak, yas,
cinsiyet, inkontinans gelisimi, iyilesme ve ise donis zamani, fistdl tipleri, MR bulgular ve kom-
plikasyonlar agisindan analiz edildi.

Bulgular: Calismaya alinan hastalarin 11’0 erkek 1 kadin olup yas ortalamasi 46 idi. intraoperatif
komplikasyon higbir hastada gorilmedi. Ortalama takip stresi 13,5 (7-19) ay idi. Hastalarin tak-
iplerinde 4 (%33,3) hastada tam iyilesme gozlenirken, 8 (%66,7) hastada ise iylesme saglanamadi.
Sonug: Anal fistul tedavisi igin FiLaC™ proseduru, givenli, minimal invaziv, sfinkter koruyucu bir
tedavi segenegi olup dusiik etkinlige sahiptir. Ancak ylksek seviyeli fistiillerde, minimal invazif
girisim isteyen hastalarda baslangi¢ tedavisi olarak tercih edilebilir.

Anahtar kelimeler: FiLaC™, Anal fistil, Niiks
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Introduction

Anal fistula is a disease in which more than 90% of cases are
of cryptoglandular origin and occurs after anorectal absces-
ses (1). According to the Parks classification, fistulas are di-
vided into four main groups; intersphincteric, transsp-
hincteric, suprasphincteric and extrasphincteric (2) (Figure
1). Although temporary relief is provided with antibiotics
and analgesics in the acute period, the definitive treatment
of the disease is surgery (3). In addition to seton applica-
tion, fistulectomy and fistulotomy among surgical treat-
ment methods, new methods such as intersphincteric fis-
tula tract ligation (LIFT), video-assisted anal fistula treat-
ment (VAAFT) and FiLaC™ diode laser have recently been
used. The main purpose of fistula surgery; permanent re-
covery and preservation of anal continence.

The Seton method is a surgical method that preserves the
function of the sphincter muscle and reduces urinary incon-
tinence compared to other methods. Fistulotomy is repor-
ted to be the most effective method in the treatment of
anal fistulas and the cure rate is >90% (4-6). However, pati-
ents treated with fistulotomy are at risk of developing anal
sphincter dysfunction after surgery. This risk is higher in
women, those with complex fistula, those with preopera-
tive incontinence problems, and those with recurrence or
previous anorectal surgery (6,7). When the fistulotomy
method is used to treat high-level fistulas, there is increa-
sed concern about the risk of continence impairment due
to anal sphincter damage that may occur during surgery (8).
Therefore, various "sphincter sparing" techniques such as
fibrin glue, use of anal fistula plugs, anorectal advancement
flap, and ligation of the intersphincteric fistula tract (LIFT)
have been described to minimize concerns regarding func-
tional outcomes in the surgical treatment of fistulas. These
approaches were initially promising, but the success rates
reported in the literature showed conflicting results (9).
None of these treatments has been universally accepted as
the gold standard surgical approach for fistula treatment.
One of the new methods, FiLaC™, was first used by Wil-
helm (10) in 2011 for the treatment of anal fistulas. This
procedure involved complete removal of the entire length
of the fistula tract, closure of the fistula's internal opening
using a diode laser source and a radial laser probe. The
most important feature of FiLaC™ is that the laser tip used
does not damage the sphincters and other structures. The
FiLaC™ approach is designed to simultaneously eliminate
both the anal gland/crypt and the epithelial layer of the fis-
tula via photothermal effect while closing both internal and
external fistula openings. Major causes of fistula recur-
rence in other techniques such as bioprosthetic plugs and
fibrin plugs include missed or untreated internal openings,
inadequate drainage of the intersphincteric space, missed
sideways and/or fistula epithelial remnants, and granula-
tion tissue (11-13).

In our study; We aimed to present the results of patients
for whom we used the FiLaC™ method in the treatment of
anal fistula.

Is FiLaC™ the ideal choice for initial treatment of anal fistula

Figure 1. Park’s Classification
1:superficial fistula, 2:intersphincteric fistula, 3:transsphincteric fistula,
4:suprasphincteric fistula, 5:extrasphincteric fistula

Materials and Methods

Twelve patients who underwent FiLaC™ diode laser at De-
rik State Hospital between July 2017 and August 2018 were
included in the study. Our study is a retrospective clinical
study and informed consent was obtained from all patients
who underwent the FiLaC™ procedure. The study was app-
roved by the Ethics Committee of Harran University (Date:
21/03/2022 - HRU.22/06/13). Fistulas were classified ac-
cording to the Parks classification system (Figure 1). All pa-
tients were evaluated by preoperative clinical examination
and classified using contrast-enhanced pelvic magnetic re-
sonance imaging (MRI). Demographic data (age, gender),
details of fistula type, and previous surgical treatments
were recorded. Postoperative complications and follow-up
times were evaluated. Preoperatively, mechanical bowel
preparation with an emptying enema was performed in all
patients, and 1 g of cefuroxime and 500 mg of metronida-
zole were administered intravenously. They received two
more doses of 500 mg intravenous metronidazole within 24
hours of surgery.

FiLaC™ diode laser method

The FiLaC™ diode laser emits energy of 100-120 joules/cm
at a wavelength of 1470 nm. This composition is believed
to result in more effective local tissue resorption and pro-
tein denaturation. It is also thought to provide the most id-
eal absorption curve in water. When the temperature exce-
eds 100°C, the evaporation effect is seen in the form of
white smoke. Using a radial tip laser destroys granulation
and epithelial tissue. The procedure affects an area of 2-3
mm and causes more controlled tissue damage using less
force (10). Closure of the fistula channel by coagulation is
achieved by slowly pulling the laser probe out of the fistula
channel at a rate of about 3 seconds per cm. This process
should continue until it coagulates and the external ope-
ning of the fistula is closed.
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Surgical Technique

Our patients were operated on under spinal anesthesia.
Following anesthesia, patients were placed in the lithotomy
position, with sterile drapes. The internal and external mo-
uths of the fistula were determined. The laser probe was
inserted into the external opening, extended along the fis-
tula tract, and passed through the internal opening (Figure
2). The tip of the probe was then pulled a few millimeters
into the inner opening. The laser was applied at an energy
level of 100 joules. The procedure was continued by gradu-
ally pulling out the probe at 5mm intervals. After every 3
shots, the laser probe was removed and the tip of the probe
was cleaned with gauze dipped in hydrogen peroxide to
prevent charring. The process continued until the probe tip
came out of the outer opening. The internal opening was
closed with 3/0 vicryl sutures, the external opening was not
sutured.

Figure 2. Laser probe inside the fistula tract

Results

Of the 12 patients included in the study, 11 were male and
1 was female, and the mean age was 46 years. The distribu-
tion of patients according to fistula types is given in Table
1. Mean follow-up was 13.5 months (range, 7-19 months).
After 1 year, the patients were followed up at 3-month in-
tervals by telephone. All patients were discharged after one
or two days of uneventful hospital stay. None of the pati-
ents needed opioids or iv analgesics. All patients were able
to work, drive or walk the day after the procedure. FiLaC™
failed to close the fistula tract in 8 of 12 patients. These ca-
ses were categorized as failed procedures. Patients with fa-
iled FiLaC™ procedures had one extrasphincteric, five
transsphincteric, and two intersphincteric fistulas. The suc-
cess rate with FiLaC™ is 33.33%. In the patient with
extrasphincteric fistula, our next choice was the loose seton
technique. The other seven patients had transsphincteric
and intersphincteric fistulas and did not consent to a se-

Is FiLaC™ the ideal choice for initial treatment of anal fistula

cond laser application session. Our next choice for these pa-
tients was the tight seton technique.

Table 1. Classification and data

Characteristics Number of patients n (%)

Park’s classification

intersphincteric 4 (33)
transsphincteric 7 (58)
extrasphincteric 1(9)
preoperative seton use 3
recurrence 8
follow-up time 15 (7-19)
incontinence 0(0)
Time to return to work 5(3-8)

Discussion

Anal fistulas are treated surgically. The aim of fistula sur-
gery is to permanently remove the inflammatory process
without compromising stool continence. Fistulotomy is
considered the gold standard in anal fistula surgery.
However, this treatment is more successful in treating in-
tersphincteric fistulas and lower transsphincteric fistulas
and superficial fistulas. Higher level fistulas can cause un-
desirable consequences such as anal incontinence and re-
currence. Although evidence suggests that this condition
has been known and treated for thousands of years, few
studies in the literature offer a critical and comprehensive
discussion of the factors associated with relapse and incon-
tinence. However, identifying associated risk factors may
contribute to reducing such complications. Complications
such as anal incontinence and fistula recurrence following
fistulotomy to treat high fistulas have prompted surgeons
to seek other treatments. Their goal is to prevent anal in-
continence and recurrence. The traditional treatment for
complex anal fistulas is seton placement (14). Basically, se-
ton placement is based on the principle that the inner and
outer openings of the fistula are combined with a stylet and
tied using a non-absorbable suture (silk, polypropylene,
polyester). Technically, it can be applied in two ways as lo-
ose or tight seton. With this method, the treatment process
continues by squeezing the seton and gradually cutting the
tissue. Therefore, this technique is recommended to re-
duce the risk of postoperative fecal incontinence (14,15).
Vial et al. (15), the fecal incontinence rate determined in a
systematically reviewed study using the seton procedure
was between 5.6-25.2%, and the recurrence rate was
between 3-5% in 19 case series and 448 patients. The LIFT
method, on the other hand, was first defined as a sphincter-
sparing method for the treatment of fistulas in 2007 (16). In
subsequent studies, the technique has been proposed for
the treatment of primary and recurrent anal fistulas. Mala-
korn et al.(17) in a retrospective clinical study involving 251
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cases found that this technique had a high success rate in
low transsphincteric and half horseshoe fistulas, and a low
success rate in high transsphincteric and horseshoe fistulas.
There was no case of anal incontinence in this study.

In a retrospective clinical study of complicated anal fistulas
conducted by Xu and Tang (18) in 2017, there was a 40%
recurrence rate and 1in 55 patients developed fecal incon-
tinence. Fibrin glue was the first biological material used in
the treatment of anal fistula (19). It has been shown that
platelet-derived growth factors or material enriched with
platelet-rich fibrin, when used to treat perianal fistulas, ac-
celerate tissue growth and provide closure of the fistula
tract (20). In 2015, Lara et al. (21) reported that 40 (66%) of
them showed anal fistula closure in a mean follow-up pe-
riod of 24 months in a prospective multicenter study invol-
ving 60 patients, and anal incontinence did not develop in
any of the patients. The success rate for intersphincteric fis-
tulasis 87.5% (n = 8), 61.54% (n = 13) for low transsphincte-
ric fistulas, 64.52% (n = 31) for medium transsphincteric fis-
tulas, 57.14% for high transsphincteric fistulas (n = 7) and
100% for suprasphincteric fistulas (n = 1). In this study, it
was observed that there were few suprasphincteric fistulas
and the procedure was not applied in cases with horseshoe
fistula. Several other methods have been tried to reduce
recurrence and anal incontinence in the treatment of
complicated anal fistulas. Some of these methods include
bioprosthetic plugs and anorectal tissue flaps (22-24).
However, these methods failed to produce the desired re-
sults in terms of tissue healing and fistula closure and did
not prevent recurrence. The laser energy transmitted to the
fistula channel by the diode laser radial tipped fiber used in
our study destroys the endoluminal granulation tissue and
the epithelial wall of the fistula tract. Simple diathermy can-
not achieve the same results as it does not produce the tis-
sue reduction effect that regulates thermal damage in the
normal sphincter muscle and cannot be controlled as easily
as the laser. In our study, the FiLaC™ procedure was used
in patients with intersphincteric fistulas, low and high
transsphincteric fistulas, and extrasphincteric fistulas. The
optimum shrinkage effect achieved by the heat dissipated
by the radial tip fiber is limited by radial penetration by the
fistula lumen. 2-30 mm depth of the fistula channel. It is
believed that a wavelength of 1470 nm is more effective in
creating shrinkage and denaturation and has an optimal ab-
sorption curve in water. Surgical trauma is very low, and the
hyperthermic effect is considered minimal and reversible
(25). The patients were called for weekly control in the first
month after discharge. One month later, patients were fol-
lowed up at 3-month intervals for the first year. After the
first year, the patients were called by phone and asked if
they had any complaints. After 12 months, phone calls were
made. The median follow-up period of our patients was 15
months. Eight cases were considered unsuccessful at 12
weeks postoperatively. One of these patients had an
extrasphincteric fistula. Of the other patients, four had high
transsphincteric fistulas, two had intersphincteric fistulas,

Is FiLaC™ the ideal choice for initial treatment of anal fistula

and one had low transsphincteric fistulas. Not all relapsed
patients accepted a second FiLaC™ session and requested
further treatment procedures. Because FiLaC™ is a "blind"
procedure, small secondary pathways can be difficult to de-
tect during surgery. This can be considered a disadvantage
of the procedure, as it can lead to relapse. Previous studies
have reported severe anal pain in a significant proportion
of patients treated with a high-energy laser (980 nm diode
laser). This can occur as a result of using higher volumes of
laser energy to be successful. In our study, we routinely
used 1470 nm diode laser instead of 980 nm diode laser for
FiLaC™. None of our patients needed postoperative IV
analgesic administration. In a study on the FiLaC™ proce-
dure, Terzi et al. (26) reported that they achieved complete
recovery in 40% of the patients when they published their
long-term results, which included 103 patients. In yet anot-
her prospective cohort study, Marref et al. (27) presented
their results in 69 consecutive patients. According to these
results, 45.6% improvement was observed in the median
follow-up period of 6.3 months. Nordholm-Carstensen et
al. (28) They published the results of 68 patients in another
original article they published. Although there were pati-
ents who had repeated laser application, the success rate
remained at 44.1%. The median follow-up was 19 month:s.
In our study, we achieved a 33.3% success rate, which is
slightly lower than those reported in similar studies. We
attribute this difference to the lower number of patients in
our study compared to other studies and to poor postope-
rative self-care conditions in our patients. At the same time,
a second laser session was not applied to any of our pati-
ents in our study. FiLaC™ requires more costly equipment
compared to other sphincter sparing procedures; however,
the diode laser platform is easily portable and has many ot-
her surgical applications, such as the treatment of varicose
veins. Therefore, the machine can be shared by different
specialists in an organization, thus reducing overall costs. It
should be noted that disposable diode radial laser probes
are moderately expensive, but still less expensive than
most fistula plugs. In the light of the results of our study,
FiLaC™ is a safe and low morbidity treatment method for
anal fistulas. Because it preserves the sphincter complex
and anal continence, this procedure should be promoted as
one of the options for the treatment of complex anal fistu-
las, especially in patients with weak sphincters. However,
this procedure has a low success rate. Therefore, it can be
preferred in the initial treatment in patients who demand
minimally invasive treatment. Larger series and multicenter
randomized studies are needed to confirm the results of
this study.
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Bleeding Control in Pediatric Hypospadias Surgery: Tourniquet and Adrenaline

Tansel GUNENDI ', Osman Hakan KOCAMAN !
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Abstract

Background: Hypospadias is the most encountered congenital malformation of the newborn penis. Re-
fashioning of the urethra, both physiologically and aesthetically requires a good surgical exposure to per-
form a scrupulous surgery. To obtain such standards tourniquet application and adrenaline injection have
been performed in the past but there is still controversy for the best results.

Materials and Methods: The files of 78 patients, who were operated on for hypospadias repair in our
pediatric surgery clinic between November 2017 and April 2022, were reviewed retrospectively. Opera-
tions were carried out by a single surgeon using tubularized incised plate urethroplasty (TIPU) technique.
The hypospadias cases were grouped according to their meatal locations as to glanular, distal and proxi-
mal hypospadias. These patients were then compared in 2 groups by Tourniquet application (TA) and
Adrenaline injection (Al) regarding their complications.

Results: In our study group 12 (15,4%) patients had glanular hypospadias, 58 (74,4%) patients had distal
hypospadias and 8 (10,2%) patients had proximal hypospadias relating to meatal locations. 12 complica-
tions were encountered in total. The overall complication rate was 15,3%. There was statistical signifi-
cance in complications between tourniquet application and adrenaline injection irrespective of meatal
locations. We found no difference in-between glanular, distal or proximal hypospadias cases.
Conclusions: While adrenaline injection has been found with satisfying results in the past, our study
showed that tourniquet application is a safe and reliable method obtaining hemostasis in hypospadias
surgery. Nevertheless, further randomized studies with larger groups are required to determine the best
option.

Key Words: Hypospadias, Hemostasis, Tourniquet, Adrenaline, Children
6z.

Amag: Hipospadias yenidogan penisinde gériilen en sik konjenital malformasyonudur. Uretranin hem fiz-
yolojik hem de estetik olarak yeniden sekillendirilmesi, titiz bir ameliyat gerceklestirmek igin iyi bir cerrahi
alan gorinim gerektirir. Bu standartlari elde etmek icin gecmiste turnike uygulamasi ve adrenalin en-
jeksiyonu yapilmistir ancak en iyi sonucun alinip alinmadigl konusunda hala tartismalar devam etmekte-
dir.

Materyal ve Metod: Cocuk cerrahisi klinigimizde Kasim 2017-Nisan 2022 tarihleri arasinda hipospadias
onarimi nedeniyle ameliyat edilen 78 hastanin dosyalari geriye doniik olarak incelendi. Ameliyatlar tek
cerrah tarafindan tiibilarize insize plate tretroplasti (TIPU) teknigi kullanilarak gergeklestirildi. Hipospa-
dias olgulari mea yerlesimlerine gore glaniiler, distal ve proksimal hipospadias olarak gruplandirildi. Bu
hastalar daha sonra Turnike uygulamasi (TA) ve Adrenalin enjeksiyonu (Al) ile komplikasyonlari agisindan
2 grupta karsilastirildi.

Bulgular: Calisma grubumuzda mea yerlegsimine bagli 12 (%15,4) hastada glanuler hipospadias, 58 (%74,4)
hastada distal hipospadias ve 8 (%10,2) hastada proksimal hipospadias vardi. Toplamda 12 komplikas-
yonla karsilasildi. Genel komplikasyon orani %15,3 idi. Mea yerlesiminden bagimsiz olarak turnike uygu-
lamasi ile adrenalin enjeksiyonu arasindaki komplikasyonlarda istatistiksel olarak anlamli bulundu. Gla-
niler, distal ve proksimal hipospadias olgulari arasinda fark bulunamadi.

Sonug: Gegmiste adrenalin enjeksiyonu tatmin edici sonuglar vermesine ragmen, ¢alismamiz hipospadias
cerrahisinde turnike uygulamasinin hemostazi saglayan guvenilir bir yontem oldugunu gostermistir. Bu-
nunla birlikte, en iyi segenegi belirlemek igin daha blyiik gruplarla randomize galismalara ihtiyag vardir.

Anahtar kelimeler: Hipospadias, Hemostaz, Turnike, Adrenalin, Cocuk
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Introduction

Hypospadias is the most common anomaly encountered in
boys. Satisfactory results are achieved by providing a
straight penis with slit-like meatus, thus aiming for smooth
urination and subsequent normal sexual intercourse (1). Alt-
hough more than 300 operations have been described for
this surgery in the English literature, there is no uniform
technique to date that guarantees successful results (2). Nu-
merous and varied techniques have been developed for the
treatment of these anomalies and are still in clinical practice
(3). One of these techniques is tubularized incised plate ure-
throplasty (TIPU). This surgery was first described and devel-
oped by Snodgrass for the repair of distal hypospadias (4),
and later the indication for this surgery included mid-penile
and proximal penile hypospadias with no chordee or mild
chordee (5). The most common problem in these cases is cu-
taneous fistula, while meatal stenosis is the second most
common complication of hypospadias (6).

One of the most common complications during hypospadias
surgery is bleeding. Its control is one of the main concerns
of every surgeon, and providing this task has several ad-
vantages such as better visualization of the operative field,
smoother wound healing process, and a better postopera-
tive cosmetic appearance (7,8). To attain this goal, the use
of rubber bandages was first introduced by Esmarch accord-
ing to a report by Klenerman in 1962 (9). Various types of
tourniquets have been used in different surgical specialties
to control bleeding during surgery. Redman first described
the rubber band tourniquet application in hypospadias sur-
gery in 1983 (10). In addition, various authors have sug-
gested that improved results can be obtained with adrena-
line injection during hypospadias surgery (4,11,12). Among
the advantages of adrenaline injection are the limiting the
use of tourniquet, which reduces the effects of reperfusion
injury, and providing more effective pain control with an ad-
ditive effect when intraoperative analgesic injection is re-
quired (11,12).

However, to date, there is no consensus among surgeons
dealing with pediatric hypospadias on the most effective
bleeding control technique. In this study, tourniquet appli-
cation and adrenaline injection were compared for hemo-
stasis during hypospadias surgery, and their effects on sur-
gical and postoperative outcomes were evaluated.

Materials and Methods

78 patients who were operated by a single surgeon for hy-
pospadias repair surgery in our clinic between November
2017 and April 2022 were included in this study. Patients
were first divided into three groups based on meatal loca-
tion, as described by Hadidi in 2004: glanular, distal, and
proximal hypospadias (13). Patients were then randomly al-
located into a tourniquet application (TA) group or an adren-
aline injection (Al) group by simple randomization of sub-
jects via computer-generated random numbers. Boys older
than 1 year and hypospadias anomalies that can be cor

Bleeding Control in Pediatric Hypospadias Surgery

rected with a single surgery were included in the study. Ex-
clusion criteria were determined as follows: recurrent hypo-
spadias repair; prominent penile chordee; the presence of
any disease requiring corticosteroid therapy and a history of
hypersensitivity to adrenaline. In some patients, when ade-
quate bleeding control could not be achieved with adrena-
line, tourniquet application was added to the operation and
the patient was excluded from the study. The ethics com-
mittee approved the study (Ethics committee decision num-
ber: HRU/22.09.31) and written informed consent for the
hypospadias operation was obtained from all participants.
In the TA group, a rubber band cut out from a surgical glove
was knotted at the base of the penis after degloving, and in
the Al group, adrenaline of 1/100,000 solution was injected
by the side of the incision lines. (Figure 1 and 2) Adrenaline
was diluted by adding 0,1 cc of 1:1000 epinephrine to 10 cc
of normal saline in a syringe, giving out 9 cc out of the sy-
ringe than taking another 10-cc saline into the syringe.
Should the need arise, additional doses were given to the
patient.

Figure 1. Tourniquet application at the base of penis

Procedures were carried out by a single pediatric surgeon.
The operative technique was a two layer tubularized incised
urethroplasty defined by Snodgrass. A single-layer flap of
dartos was prepared and laid on the sutures, subsequent
glansplasty was carried out with subepithelial 6-0 PDS su-
tures. In the TA group, the tourniquet was bound after the

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2022;19(2):256-260.

DOI: 10.35440/hutfd.1122250

257



Giinendi and Kocaman

skin dissection and released in every 10 minutes to minimize
ischemia-reperfusion damage. In both groups, bipolar elec-
trocautery was selected for hemostasis. Coban dressing (3M
Critical & Chronic Care Solutions, USA) was wrapped around
the penis, loosened the next day, and removed post-opera-
tively 48 hours. As the choice of catheter, 8 Fr to 12 Fr Foley
or Feeding tube was preferred depending on age and the
penis size. It was removed after 3-7 days in glanular cases, 7
days in distal cases, and 14-21 days in proximal cases. In
proximal cases, a suprapubic catheter was also inserted, and
then was removed after the withdrawal of the urethral cath-
eter.

Figure 2. Adrenaline ijected by thside of the incision lines

Statistical analysis

All data were analyzed with SPSS 22 statistical program. Kol-
mogorov Smirnov test was used to evaluate the distribution
of variables. Continuous variables were expressed as
meanztstandart deviation (SD), and categorical variables as
percentages and numbers. Student's t test was used to com-
pare continuous variables. The Chi-squared test was used
for comparing the categorical data between the two studied
groups. P value smaller than 0.05 was accepted as statisti-
cally significant. All analyses were performed with SPSS (ver-
sion 22, SPSS Inc., Chicago, IL).

Results

78 patients were enrolled in the study. Mean age of the pa-
tients was 6,66 +4,54. The follow up time was between 4 to
12 months. Of these 78 patients, 12 (15,4%) patients had

Bleeding Control in Pediatric Hypospadias Surgery

glanular hypospadias, 58 (74,4%) patients had distal hypo-
spadias, 8 (10,2%) patients had proximal hypospadias relat-
ing to meatal locations. 12 complications were encountered
in overall groups. The overall complication rate was 15,3%.
We had 2 UC fistula and 1 urethral diverticulum in in proxi-
mal hypospadias group (37%), 2 UC fistula and 1 glans dehis-
cence related to wound site infection in distal hypospadias
group (5%) and 6 (50%) meatal stenosis in glanular hypo-
spadias group. The characteristics and the complication
rates are shown in Table 1.

Table 1. Characteristics depending upon meatus location

Tourniquet Adrenaline
Variables Injection P
group
group

Age, years 8.8+4.50 4.32+3.34 <0.001
Meatus location

Glanular 6 6

Distal 33 25 0.234

Proximal 2 6

3 of the 4 fistulas developed throughout the 6 months pe-
riod post-operatively and 1 fistula healed spontaneously.
These 3 fistulas were operated 6 months later after several
urethral dilations. In six meatal stenosis complications that
were seen in glanular hypospadias, urethral dilations were
done in office which resolved after several attempts. One di-
verticulum complication and one glans dehiscence were
managed with re-do TIPU. Diverticulum patient needed a
third operation and total re-operation rate was 7%.

There was statistical significance regarding the age of the
patients between TA and Al groups. The complications rates
were higher in Al group and the difference was statistically
significant. Patients were divided into 3 subgroups related
to meatal locations and were compared accordingly. There
was no statistical significance between hypospadias types.
The general characteristics and complications are shown in
Table 2.

Table 2. Complications compared in Tourniquet versus
Adrenaline injection group

Tourni- i
. Adrenaline
Variables quet -
Injection group

group

Meatal stenosis 1 5

UC Fistula 1 3

Glans dehiscence - 1

Urethral  diverticu- i 1 0.007

lum

Discussion

A meticulous bleeding control is a prominent factor in avert-
ing complications such as hematoma, wound dehiscence, or
infection. A blood-free area can be attained by bipolar elec-
trocautery, a vasoconstricting agent or a tourniquet assem-
bly (14-16).
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Taking a glance at the history of hypospadias surgery, sev-
eral types of tourniquets have been used. When the English
literature is reviewed, one can recognize that there is no
consensus on the length of the tourniquet period or the
dose of adrenaline to be used. Looking at the previous pub-
lications, there are authors who keep the tourniquet time
between 9 minutes to 50 minutes in a wide range. In fact,
some authors applied tourniquets throughout the opera-
tion, while others recommended loosening it every 10
minutes (17,18).

To find the answer to the question of how long a tourniquet
can be safely kept, Cakmak et al conducted a series of stud-
ies in rabbits in 2002. A tourniquet with a circular rubber
band was applied to the bases of the penis of animals that
were divided into six subgroups for 10 to 60 minutes, and
tourniquet intervals of 10 minutes were reported to have
the least damage to the penile skin (19). Burul et al pub-
lished a similar survey-style study that a time limit of up to
20 minutes is more appropriate than a longer blockade. Al-
most half of the participants stated that they employed the
tourniquet around 20 minutes, while only 10% kept it in
place throughout the entire operation. When asked at which
stages of the operation the tourniquet was applied, it was
reported that tourniquet was used most frequently during
anastomosis (20). Accordingly, some authors such as Rab-
inovitch reported penile edema in 4.17% of cases after tour-
niquet release (21). It has also been published that nerve
and muscle damage begins after the tourniquet pressure ex-
ceeds 500 mmHg (22). Kajbafzadeh et al. reported the ef-
fects of various hemostatic techniques used in hypospadias
repair on the urethral wall in a study with rabbits (23). While
light microscopy did not show any significant findings in his-
topathological parameters between tourniquet and control
groups, electron microscopy showed that ultrastructural
damage to the urothelial epithelium occurred after half an
hour of continuous or intermittent tourniquet period (23).
Various authors have reported results with concentrations
ranging from 1:100,000 to 1:800,000 for the optimal dose of
Adrenaline (19, 22, 24). It is known that drugs containing
adrenaline should not be used in tissues supplied by end ar-
teries such as fingers and toes, but in some publications,
opinions against this information have also been defended
(22). In another study, Alizadeh et al compared the results
of tourniquet application and adrenaline injection on bleed-
ing control during hypospadias surgery and reported that
adrenaline can be an effective method for bleeding control
and surgical exposure (25). On the contrary, Cakmak et al. in
their survey study reported that the

use of adrenaline may impair wound healing (19). In this
study, only 9.4% of the participants stated that they used
adrenaline. More than half of the surgeons were using
adrenaline at the dose of 1/100. 000 while the remaining
participants were employing the adrenaline at the same
dose, but this time combined with lidocaine. The reasons for
not preferring adrenaline reported by the participants were

Bleeding Control in Pediatric Hypospadias Surgery

listed as not needing it (71.3%), post-operative complica-
tions (23%), systemic side effects (3.4%) and drug ineffec-
tiveness (2.3%) (19). Similarly, we also found that adrenaline
injection resulted in more complications in our study.
Limitations of our study included some factors such as insuf-
ficient number of patients and short follow-up time since
some complications may emerge years after surgery. The
other factor is the difference between tourniquet and
adrenalin group in terms of age. It could well be speculated
that younger age and smaller penile size may have caused
afore mentioned complications. While the choice, tourni-
quet against adrenaline, it is easier to employ tourniquet in
larger genitalia and prefer adrenaline in a relatively small pe-
nis in younger age. Last but not least, there are many factors
that may affect hypospadias complications such as use of
optical magnification, suturing materials and techniques,
urinary diversion, urethral catheterization, or post-opera-
tive dressings as well as anatomical and environmental fac-
tors. To stabilize these determinants and avoid bias, the op-
erations were carried on by a single surgeon and afore men-
tioned variables were applied mostly the same other than
hemostasis variable.

In conclusion, tourniquet application is a safe and effective
method in controlling operative bleeding for hypospadias
surgery. It should also be kept in mind that no technique is
bereft from harm in terms of ischemia reperfusion and
adrenaline injection has its own disadvantages such as im-
paired wound healing. Even though both techniques are
used universally there is still a need for randomized con-
trolled studies with larger groups.
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Abstract

Background: In this study we aimed to investigate the outcomes of the first coitus injuries in newly
married couples which are common in our society.

Materials and Methods: This is a retrospective study involving 89 patients admitted to the obstetrics
and gynecology clinic of our hospital with the complaint of bleeding secondary to postcoital vaginal
discharge between January 2017 and December 2020.

Results: The mean age of 89 patients admitted due to postcoital genital injury was 2618 years. All 89
of the patients had genital injury in the first coitus. The mean number of lesions was 1.4 + 0.73 and
their dimensions were 2.7+0.96 cm. 65% of the patients were in primary and lower education groups.
The main localizations of genital injuries were in the vaginal introitus (n=29), at the right lateral wall
(n=13), at the left lateral wall (n=10) and at posterior fourchette (n=10). Preoperative mean hemoglo-
bin level was 11.2+1.78 and postoperative hemoglobin level was 9.8+1.3. The mean operation time
was 21.2+7 minutes and the hospital stay was 1.04+0.2 days. 19 of the interventions were repaired
under local anesthesia under office conditions and 70 were repaired under spinal anesthesia or sedo-
analgesia in the operating room.

Conclusions: Vaginal injuries after coitus are considerably high. Rapidly developing and life-threaten-
ing bleeding can occur after injuries. Premarital education about psychosexualty, preventing pregnan-
cies at an early age and conducting sociocultural-based studies may help to reduce genital injuries
after the first coitus.

Key Words: First coitus, Genital injury, Bleeding

oz.

Amag: Toplumda yeni evlenmis giftlerde sik rastlanan ilk koitus sonrasi gergeklesen vajinal yaralanma-
larin arastirilmasi amaglanmistir.

Materyal ve Metod: Bu retrospektif calisma Ocak 2017 ve Aralik 2020 tarihleri arasinda vajinal iligki
sonrasi kanama sikayetiyle hastanemizin kadin hastaliklari ve dogum klinigine basvuran 89 hastayi
kapsamaktadir.

Bulgular: Postkoital yaralanma nedeniyle calismamiza dahil edilen 89 hastanin yas ortalamasi 2618 idi.
89 hastanin tamamindaki genital yaralanmalarin ilk koitusa bagh oldugu saptandi. Lezyonlarin
ortalama sayisi 1.4+0.73 ve ortalama uzunlugu 2.7+0.96 cm idi. Hastalarin % 65’inin ilkokul ve alti
egitim grubundan oldugu saptandi. Genital yaralanmalar en sik 29 hastada vajinal introitus bolgesinde
saptanirken 13 hastada vajen sag lateral duvarda, 10’ar hasta grubunda ise vajen sol lateral duvar ve
forsette saptandi. Ortalama preoperatif hemoglobin degeri 11.2+1.78, postoperatif hemoglobin degeri
9.8+1.3 bulundu. Ortalama midahale siresi 21.2+7 dakika ve hastanede kalis sliresi 1.04 +0.2 idi. Va-
jinal yaralanmalarin onarim islemi 19 hastada ofis kosullarinda ve lokal anestezi altinda, 70 hastada ise
ameliyathane kosullarinda spinal ya da sedo-analjezi altinda gergeklestirildi.

Sonug: Koitus sonrasi vajinal yaralanmalar oldukga siktir. Bu yaralanmalar sonrasi hizli gelisen ve hayati
tehdit edebilen kanamalar goriilebilir. Evlilik 6ncesi giftlerin psikosekstel egitim almalari, erken yasta
gebeliklerinin 6nlenmesi ve sosyokiltirel temelli galismalarin yapilmasi ilk cinsel iliski sonrasi genital
yaralanmalarin azalmasina yardimci olabilir.

Anahtar kelimeler: ilk koitus, Genital yaralanma, Kanama
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Introduction

It has been reported that 1/1.000 of gynecological hemor-
rhages are caused by genital injuries (1). Genital injuries may
be caused by sexual assault, trauma, and coitus (2). In adult
women, coitus is the most common genital injury mecha-
nism and accounts for 80% of vaginal lacerations (3, 4). Gen-
ital injuries after the first coitus also vary between 10% and
75% in studies with general prevalence (5). Coitus injury has
been reported to be between 4-11% if itis a part of a normal
sexual life with consent (6- 8). Bleeding after coitus may be
more than predicted. Life-threatening injuries requiring ur-
gent surgical intervention are frequently observed (9). Due
to the high rates of early marriage in our region, newly mar-
ried couples are frequently admitted to our hospital due to
bleeding as a result of coitus injury. Studies on the subject in
the literature are not sufficient. Overall, the study was eval-
uated together with genital injuries and other genital trau-
mas after coitus. Therefore, there is a need for a study on a
homogeneous patient group. In this study, we aimed to in-
vestigate the outcomes of the first coitus injuries in newly
married couples, which are common in our society.

Materials and Methods

This study was approved by Healt Sciences University Diyar-
bakir Gazi Yasargil Training and Research Hospital Clinical
Research Ethics Committee (Number: 05.11.2021 /916 ).
This is a retrospective study involving 89 patients admitted
to the obstetrics and gynecology clinic of our hospital with
the complaint of bleeding secondary to postcoital vaginal
discharge between January 2017 and December 2020. Our
study was approved by the Medical Ethics Committee of our
hospital and adhered to the articles of the Helsinki Conven-
tion in its design and implementation. All admissions ac-
cepted with the diagnosis of postcoital genital injury have
been scanned from the archive system and the patients (for
example, cervical erosion, mass, menorrhagia) with bleed-
ing due to genital pathologies have been excluded. Parame-
ters such as age, marital status, gravida, coit history, educa-
tional status, vital signs at the time of admission, hemogram
value, place and duration of intervention, length of hospital
stay and transfusion need were obtained through the pa-
tient files and hospital archive system.

Information about the number, location and size of genital
injuries was obtained through surgical notes. In the pres-
ence of multiple lacerations, the largest is taken as basis for
our study. Some of the repairs could be performed under
local anesthesia with lidocaine under office conditions con-
sidering the size and location of the injury in hemodynami-
cally stable patients who could tolerate vaginal examination.
On the other hand some patients were intervened in the op-
erating room under sedoanalgesia or spinal anesthesia due
to hemodynamic instability, inability of the patient to toler-
ate vaginal examination and large, deep or excessive bleed-
ing of vaginal injury. Patients were intervened in the asepsis
rules in the lithotomy position. Lesions were repaired pri-
marily using 1-0 or 2-0 absorbable sutures as needed. When
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necessary, a vaginal roll buffer soaked with baticon was ap-
plied to the patients after bleeding control after the inter-
vention and the buffer was removed after 6-8 hours. Hemo-
gram measurements were performed twice for control pur-
poses at the time of admission and on average 4-6 hours af-
ter the intervention. Patients were called for control after 1
week and a vaginal relationship ban was recommended for
1 month after discharge.

Statistical analysis

We used IBM SPSS 21.0 for Windows (SPSS Inc., Chicago, IL,
USA) statistical package program for statistical evaluation of
our research data. A descriptive analysis of the records was
performed following the completion of the audit. Categori-
cal variables were presented as frequencies and percent-
ages.

Results

The mean age of 89 patients admitted due to postcoital gen-
ital injury was 26+ 8 years. Nine of them are in the adoles-
cent group. All of the patients had genital injury in the first
coitus. The mean number of lesions was 1.4 £ 0.73 and their
dimensions were 2.7 £ 0.96 cm. 65% of the patients were in
primary and lower education groups.

The main localizations of genital injuries were 29 (32%) in
the vaginal introitus, 13 (14%) in the right lateral, 10 (11%)
in the left lateral, and 10 (11%) in the posterior fourchette.
General information of patients and injuries are given in Ta-
ble 1.

Table 1. Features of clinical and genital injury

Number of patient (n) 89
First coitus (n) 89
Age 26+8
Married (%) 100
Nullipar (%) 100
Adolescent (n) 9
Gravida 0
Education

Primary education and below 65%
Primary and above 35%
Number of Injury 1.4+0.73
Injury size (cm) 2.7 £0.96
Injury localization

Vaginal Introitus (n) 29
Posterior fourchette (n) 10
Cervix Posterior fornix (n) 7
Labium minor (n) 2
Right lateral vaginal (n) 13
Left lateral vaginal wall (n) 10
Right lateral wall+introitus (n) 9
Right lateral wall + post.fornix (n) 9

Preoperative mean hemoglobin level was 11.2 + 1.78 and
postoperative hemoglobin level was 9.8 + 1.3. The mean op-
eration time was 21.2 + 7 minutes and the hospital stay was
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1.04 £ 0.2 days. 19 (21%) of the interventions were repaired
under local anesthesia under office conditions and 70 (79%)
were repaired under spinal anesthesia or sedoanalgesia in
the operating room. Operational information is summarized
in Table 2.

Table 2. Operational features

Preop. hemoglobin (g/dL) 11.2+1.78
Postop. hemoglobin ( g/dL) 98 +1,3
Time from admission to operation (minutes)

Operation time (ms) 2127
Length of hospital stay (days) 1.04+0.2
Operation location

Office (n) 19
Operating room (n) 70
Blood Transfusion (n)

Hypovolemic shock (n) 2
Systolic blood pressure (mmHg) 96 +8
Diastolic blood pressure (mmHg) 61 16

Discussion

The amount of bleeding may be higher in genital injuries af-
ter consensual sexual intercourse. The frequency of applying
to the health center with hypovolemic shock and vaginal lac-
eration is high (10-12). The vagina receives its blood from
the azygos arteries, branches of the uterine artery coming
from the internal iliac artery. They extend along the front
and rear vaginal walls. Since the vaginal region is rich in
terms of vascularity, the amount of bleeding may be high in
injuries (13). Explaining the customs and traditions of our
patients may be useful in making this study more under-
standable. In this context, the first sexual experience of most
of our patient profile is accompanied by marriage. In our so-
ciety, hymen is given great importance and it is expected to
bleed the first night. The tradition of bloody sheets contin-
ues in our region. This blood is a proof of her virginity. This
blood is expected to be a lot, and even to flow like menstrual
blood. The parents wait at the door of the room where the
couple have sexual intercourse, and they have to show dou-
ble blood sheets in the morning. This puts a lot of pressure
on couples.

In our study, the mean age of the patients was 26 years and
10.4% of the patients were in the adolescent age group. In
this respect, it is in a similar age range to the average of the
literature (14). The vast majority of patients apply to the
emergency department with excessive bleeding late at night
due to the first relationship after the wedding. In our study,
a decrease of approximately 1.4 units was observed be-
tween preoperative and postoperative hemoglobin values
of our patients. Blood transfusion was performed in 4 pa-
tients. Two of our patients came with hypovolemic shock.
Two patients who came with hypovolemic shock were re-
ferred to our hospital from a remote location outside the
city. In the literature, the frequency of blood transfusions
was frequently performed in case series (14). Tchounzou et
al. reported the blood transfusion rate as 5.6% in the coitius
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injury study of 53 diseases (15). In some studies, it was ob-
served that this rate increased up to 38% (1, 15).

In our study, the most common areas of genital injury after
coital intervention were vaginal introitus with 32.5% and
right vaginal wall with 14%. Since the vast majority of our
patient profile is the first sexual experience, we attribute the
frequency of genital injury in the vaginal introitus to this. Co-
existence of right vaginal wall and right vaginal wall and pos-
terior fornix was observed more frequently. Sau et al. re-
ported more frequent injuries to the right vaginal wall.
There are studies in the literature reporting the frequency
of right injury as well as studies reporting no difference (16).
Dickinson explains genital injuries on the right as follows is
more frequently seen due to dextroversion of the uterus on
the right and increased tension of the vagina in this region.
Anatomically, the right fornix being larger than the left is
more likely to adapt to the fornix and glans penis. This situ-
ation stated that it may increase the frequency of stretching
along the posterior fornix on the right side during sexual in-
tercourse (14, 17). Vaginal lateral wall tears have been re-
ported to cause more bleeding than other types. In injuries,
the vaginal wall is generally opened and the tear expands
with more penetration. On the other hand, posterior fornix
tears also occur in general, and even if there is frequent in-
jury in the posterior fornix, the vagina does not bleed as
much as the lateral wall tears and it is supported by a thinner
layer of connective tissue, so it is not bled as much as lateral
vaginal wall laceration due to relatively less blood supply
(18, 19).

All 89 patients in our study were first post-intercourse coit
injuries. All patients are newlyweds. In this case, it is the first
series of coitus injuries in the literature that are newly-wed
couples. The first coital relationship is the most significant
risk factor in our study. In coitus-related vaginal injuries, the
patient's self-contraction with fear may cause increased in-
tra-abdominal pressure in the posterior fornix. Increased in-
tra-abdominal pressure and contraction of vaginal length
due to voluntary contraction in vaginal muscles may result
in injury due to increased tension in the posterior fornix and
decreased flexibility in the vagina during deep penetration
(14). Apart from this, various risk factors were found. Coital
positions may also cause unusual deep penetrations and
may result in injuries. Mc Colgin et al. reported that the most
harmful position during sexual intercourse was in cases
where the patient was in dorsal decubitus with hyperflexion
and abduction of limbs. They also suggested that hormonal
deficiency, vaginal infection and male factor -such as vigor-
ous intercourse, penile anomaly (size and shape abnormal-
ity), voluntary medical male circumcision (VMMC) and pe-
nile swellings and deviations - should be investigated (20-
22). Cisse et al. stated that in addition to vaginal infection
and position factor, duration of sexual abstinence and aph-
rodisiac drugs used increased the likelihood of injury (23).
One of the risk factors is the adolescent age group. In our
study, 10.4% of the patients were in the adolescent age
group. Dao et al. reported that there were risk factors due
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to genital disproportion and insufficient vaginal tissues in
the adolescent age group (24).

Of the 89 patients in our study, 70 were treated in the oper-
ating room. The operation duration was 20 minutes and the
mean length of hospital stay was 1 day.

Patients who were admitted to our hospital were diagnosed
in the emergency department and evaluated for interven-
tion under office conditions in the service. Due to anxiety,
agitation and active vaginal bleeding from genital trauma,
patients undergo suboptimal vaginal examination under of-
fice conditions. At the same time, the lack of vaginal flexibil-
ity due to vaginismus and nulliparity, which is common in
this patient group, creates difficulty in diagnosing and treat-
ing vaginal deep lacerations. Bleeding in the vaginal introitus
can be controlled by simple suturing. With the effect of an-
esthesia under operating room conditions, a better view of
vaginal injuries and a more favourable environment for su-
turing are provided. At the same time, a more suitable envi-
ronment is provided for the treatment of hypovolemic fluid
due to bleeding, which is frequently encountered in this pa-
tient group. After the patients are treated, they usually re-
cover quickly and are externalized within a maximum of 24
hours.

In our study, 65% of couples are non-highly educated cou-
ples. Omo-Aghoja et al. reported that the education level of
couples and lack of foreplay were important factors in coital
injuries. In the patient group where the study was con-
ducted, couples often experience their first sexual experi-
ence on the first day of marriage. The studies suggest that
studies should be conducted to eliminate the lack of psycho-
sexual education of couples before marriage (25-27).

The limitations of the study are that it is a retrospective
study due to its nature, that we do not know about vaginal
infection, anatomical anomalies and that the male factor is
not examined. The strength of our study is that married cou-
ples developed coitus injuries after the first coitus and had
the highest number of patients in the literature.

Conclusion

Vaginal injuries after coitus are considerably high. After
these injuries, there is rapidly developing and life-threaten-
ing bleeding. In societies where traditions are strong, there
are many people who experience their first sexual experi-
ence on the first day of traditional marriage. Due to expec-
tations, the first sexual experience of couples is under phys-
ical and psychological trauma. Precautions should be taken
against these injuries that cause life-threatening bleeding.
Premarital couples receiving psychosexual education, pre-
venting pregnancies at an early age, and conducting socio
cultural-based studies may help to reduce genital injuries af-
ter the first coitus.
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Amag: Erkek treme sistemini etkileyen bir kanser tiirli olan prostat kanseri, diinya genelinde en sik gorilen ikinci
kanser tlri olup, erkeklerde tiim kanserlerin %10'unu olusturmaktadir. Prostat kanseri hastalarinda kullanilan bi-
rincil tedavi yontemlerinden biri kemoterapidir. Sisplatin, prostatkanseri basta olmak tzere birgok kanser turinin
tedavisinde yaygin olarak kullanilan bir kemoterapi ilaci olup, DNA replikasyonu ve transkripsiyon siireglerine mu-
dahale ederek etki gosterir. Fakat kanser hiicrelerinde sisplatine karsi gelisen ilag direnci ve normal hiicreler tizerin-
deki yan etkiler bu ilacin kullanimi kisitlayip tedavi verimini azaltmaktadir. Son zamanlarda kanser hiicrelerinde sisp-
latine karsi gelisen direncin “metabolik yeniden programlama” kaynakli oldugu edilmistir. Bu ¢alismada, sisplatinin
prostat kanseri hiicrelerinde metabolik siireg tizerine etkileri belirlemek ve ilag direncini tersine gevirmek igin po-
tansiyel yeni bir strateji gelistirmek hedeflenmistir.

Materyal ve metod: Bu nedenle bu galisma sisplatininkanserli ve normal prostathticrelerinin aminoasit metoboliz-
masi Uzerindeki etkilerinin incelenmistir.Calismada prostatkanseri hiicresi (DU-145) ve normal prostathlcrelerine
(PNT-1A) 10 uM sisplatin uygulanip 24 saat inkiibe edildi.Elde edilen hiicre lizatindaki serbest aminoasit profili LC-
MS/MS yontemiyle incelendi. Verilerin analizi SPSS ve MetaboAnalyst 5.0 programi ile yapildi.

Bulgular: Sisplatin uygulanan PNT1A hiicrelerinde arginin miktari azalirken, taurin, fosfoetonalamin, ornitin ve trip-
tofan seviyesinin arttigi gézlendi.Sisplatin uygulanan DU-145 hiicrelerinde isearginin,glisin ve 2-Aminoheptandioik
Asit miktarinin arttigl, sarkozin ve beta alanin ise azaldig| tespit edildi.

Sonug: Calisma sonucunda sisplatin normal ve kanser hlcrelerin aminoasit metabolizmasi tizerinde fakli etkiler gos-
terdigi, bu nedenle farklilik gdsteren aminoasitlerin invitro ortamda uygulanarak yeni galismalarin yapilmasi, kanser
tedavisinde olumlu etkiler olusturabilir.

Anahtar Kelimeler: Aminoasit Metabolizmasi, Metabolomik, Prostat kanseri, Sisplatin
Abstract

Background: Prostate cancer, which is a type of cancer affecting the male reproductive system, is the second most
common type of cancer worldwide and constitutes 10% of all cancers in men. One of the primary treatment meth-
ods used in prostate cancer patients is chemotherapy. Cisplatin is a chemotherapy drug widely used in the treatment
of many types of cancer, especially prostate cancer, and it acts by interfering with DNA replication and transcription
processes. However, drug resistance against cisplatin in cancer cells and side effects on normal cells limit its use and
reduce the treatment efficiency. Recently, resistance to cisplatin in cancer cells has been reported to be due to
"metabolic reprogramming". In this study, it was aimed to determine the effects of cisplatin on the metabolic pro-
cess in prostate cancer cells and to develop a potential new strategy to reverse drug resistance.

Materials and Methods: This study investigates the effects of cisplatin on amino acid metabolism of cancerous and
normal prostate cells. In the study, 10 uM cisplatin was applied to prostate cancer cells (DU-145) and normal pros-
tate cells (PNT-1A) in the medium and incubated for 24 hours. The free amino acid profile in the obtained cell lysate
was analyzed by LC-MS/MS method. Data analysis was done with SPSS and MetaboAnalyst 5.0 program.

Results: While the amount of arginine decreased in the PNT1A cells treated with cisplatin, the levels of taurine,
phosphoethonalamine, ornithine and tryptophan were increased. It was determined that the amount of arginine,
glycine and 2-Aminoheptandioic Acid increased, while sarcosine and beta alanine decreased in DU-145 cells when
treated with cisplatin.

Conclusions: As a result of the study, cisplatin has different effects on amino acid metabolism of normal and cancer
cells, therefore, new studies by applying different amino acids in vitro may have positive effects in cancer treatment.

Key Words: Amino acid Metabolism,Cisplatin, Metabolomics, Prostate cancer
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Arslan ve ark.

Giris

Prostat kanseri erkeklerde en sik goriilen kanser tiri olup,
diinya genelinde en sik gorilen ikinci kanser turtadir (1).
Son calismalarda prostat kanserinin tiim kanserler arasinda
liclincl sirada ve en yiksek bes yillik sag kalim oranina sa-
hip oldugunu bildirilmistir. Ayrica, yaslanan nifusun gelis-
mesi ve yasam kalitesinin artmasiyla birlikte prostat kanseri
insidansi 6nemli 6lglide artmistir(2, 3). Prostat kanseri igin
mevcut tedavi esas olarak cerrahi, androjen yoksunlugu te-
davisi ve kemoterapiden olusmaktadir(4, 5). Androjen yok-
sunlugu tedavisi ilk asamalarda etkili bir yontem olmasina
ragmen, tedavi sonunda hastalarin ¢cogunda tedavisi mim-
kiin olmayan metastatik kastrasyona direncli prostat kanse-
rine donlsur.Ayrica androjen yoksunlugu tedavisine duyarli
olmayan birgok prostat kanseri hastasibulunmaktadir(6, 7).
Bu nedenle, metastatik kastrasyona direngli prostat kanseri
icin yeni etkili terapétiklere acilen ihtiya¢ duyulmakta-
dir(8).ilerlemis prostat kanseri icin bir baska etkili ve yaygin
olarak kullanilan tedavi sekli kemoterapidir (9). Sisplatin en
etkili kemoterapotik ilaglardan biri olup, meme kanseri, ak-
ciger kanseri, yumurtalik kanseri ve prostat kanseri dahil ol-
mak Uzere birgok kanser tirtinii tedavi etmek icin kullanilir-
ken (10), ciddi yan etkiler ve ilag direnci gibi nedenler pros-
tat kanserindeki kullanimini sinirlamaktadir (11).

Bu nedenle son yillarda sisplatinin yan etkilerini ve ilag di-
rencini azaltmak igin kombinasyon tedavilerinin etkili ola-
cagi onerilmistir (12, 13). Bu nedenle prostat kanserini etkin
bir sekilde tedavi edebilmek icin ilag toksisitesinin Ustesin-
den gelebilecek alternatif tedavi yontemlerinin arastiril-
masi gerekmektedir (8). Sisplatin direncinin nedeninin aras-
tinlmasina yonelik yapilan galismalar genellikle genetik,
epigenetik ve sinyal iletim yollarinin incelenmesine dayan-
mistir. Ayrica son zamanlarda metabolomik alanindaki ge-
lismelerde sisplatin direncinde timor metabolizmasi roliine
artan bir ilgi gosterilmesine neden olmustur (14).

Kanser hiicrelerinin etrafindaki mikro-ortam, normal hiicre-
lerin ¢evresinden tamamen farklidir. Bu nedenle, timor
hiicreleri, hipoksi ve hipotrofik kosullara hizl bir adaptif ya-
nit géstermektedir. “Metabolik yeniden programlama” ola-
rak bilinen timor hicrelerindeki bu biyo-enerjetik feno-
meni, kanserin on 6zelliginden biri olarak tanimlanmigtir
(15).

Glikoz, amino asit ve lipid metabolizmasinin yeniden sekil-
lenmesi ile olusan metabolik yeniden programlama; bir
yandan tiimorlerin enerji ve malzeme gereksinimlerini kar-
silarken, 6te yandan, epigenetik diizenlemeyle; timor olu-
sumu, metastaz, ilag direnci ve diger siireclerde dnemli bir
rol oynar (16, 17). Sisplatinin timér hicresi 6limund indiik-
ledigi ve timor hicrelerinin sisplatin kaynakli 6lime diren-
digi slireclere metabolik yeniden programlama eslik eder.
Bu nedenle metabolik siirecleri hedeflemek, sisplatin diren-
cini tersine cevirmek icin potansiyel bir yeni stratejiyi temsil
eder.

Bu ¢alismada sisplatinin normal ve kanserli prostat hiicrele-
rinin aminoasit metabolizmasi tGzerindeki degisikler incele
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nerek, kanser hiicrelerinde gelisen sisplatin direnci ile sisp-
latinin normal hicrelerdeki istenmeyen toksik etkilerinin
olugsmasinda aminoasitlerin etkisinin olup olmadigini tespit
etmek amaciyla yapildi.

Materyal ve Metod

Hiicreler ve Kiiltiir Kosullari

Calismada ATCC'den temin edilip stokladigimiz; Prostat
kanseri (DU-145) ve normal (PNT-1A) hicreleri kullanild.
Kullanilan hiicrelerin beslenmesi ve biylimesi icin DMEM-
F12(Sigma-Aldrich Cat No: D9785, ABD) ve RPMI-
1640(Sigma-Aldrich Cat No: R8758, ABD)besi ortami, %10
FBS(Sigma-Aldrich Cat No: F7524, ABD) ve %1 L-glutamin-
Sigma-Aldrich Cat No: 59202C, ABD), %1 penisilin/strepto-
misin(Sigma-Aldrich Cat No: P4333, ABD) kullanildi. Hicre
stoklari 37°C’de ¢ozdirilerek, falkon tipe alinan besi orta-
mina icinde 5000 rpm 5 dk santrifiij edildi.Santrif{ij sonrasi
olusan pellet halindeki hiicreler25 cm?likflaska4 ml besi
yeri ortami icinde slispanse hale getirilerek 37 °C’'de, %5
CO2 ve %95 nemli ortamda 24 saat inkiibe edildi.H{creler
25 cm?lik flaskta%80 yogunluga ulastiktan sonra hiicrelere
10 uM sisplatin uygulanarak 24 saat inkiibe edildi.Hlcre igi
serbest amino asit profili incelemek icin daha dnceki calis-
mamizda yapilan metoda gére yapildi. inkiibasyon sonrasi
hiicreler 2 defa soguk PBS ile yikandiktan sonra hiicre kazi-
yicisi ile hiicreler toplandi. Hiicreler 1ml soguk PBS orta-
mina alindiktan sonra 1200 rpm 5 dk santriflij edilerek si-
pernatantlari uzaklastirilarak pellet elde edildi. Elde edilen
pellet lizerine soguk lizisbuffer eklenerek homojenizator
(QiagenTissuelLyser, Almanya) ile +4 °C 10 dklize edildi ve
14.000 rpm’de santrifij edildi. Elde edilen slpernatant ile
amino asit profilleme kit prosediri uygulanarak analizler
yapildi.

Serbest aminoasit profilinin LC-MS/MS ile incelenmesi

Hicre ici serbest aminoasit profilleme analizi daha 6nce ¢e-
lik ark. (21) tarafindan yapilan metod modifiye edilerek, ti-
cari kit protokolii (Bome Trivitron, Trimaris-BR130030, Tiir-
kiye) uygulanarak LC-MS/MS (Shimadzu-8045) ile yapildi.
Bu kit yonteminde serbest aminoasitlerin analizinde tirevli
yontem kullanilmaktadir. Bu yontemde 100 pL 6rnek alin-
diktan sonra 0.1 M HCl igerisinde hazirlanmig ve 20 adet
C13 ve N15 isaretli atomlari iceren aminoasitten olusan i¢
standart karisimi ile karnistirilir. ikinci asamada pH’1 denge-
lemek ve tirev reaksiyonun daha verimli gerceklesmesini
saglamak igin propanol igerisinde hazirlanmig bazik 6zellige
sahip organik tampon bilesenleri eklenir. Bu asamada 6rnek
icerisindeki proteinlerin ¢oktiirilmesi de gergeklesir. Daha
sonra karigim uzerine aktif bilesen olarak %5 oraninda alkil
kloroformat iceren koloroform/izooktan karisimi eklenerek
oda sicakhginda 3 dk bekletilir. Tirevlendirilen aminoasitler
santriflij islemi ileorganik solventleri iceren Ust faza alinir.
LC-MS/MS sistemine bu fazdan 1 pL enjeksiyon yapilir. Ekst-
raksiyon ve tiirevlendirme islemi sonrasi esterlestirilen ami-
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noasitlerim molekdl agirligr arttigl ve daha ugucu hale gel-
digi icin MS cihazinda verdigi sinyal de artmaktadir. Kroma-
tografik ayirim ise C18 ters faz dolgu maddesi iceren Trima-
ris Amino asit LC-MS/MS kolonunda (250mm x 2mm, 3uM)
gerceklestirilmistir. Mobil faz A igerigi Su: MeOH:1M Amon-
yum format (85:14:1) ve Mobil faz B icerigi MeOH olarak
belirlenmistir. Amino asit molekdlleri ESI (+) iyonizayon
yontemi ile MRM modunda analiz edildi.

istatistiksel Analiz

Veriler SPSS versiyon 22.0 (SPSS Inc.) kullanilarak istatistik-
sel analizi yapildi ve ortalama + standart sapma (Sd) olarak
sonuglar verildi. Gruplar arasindaki farkhhklar Kruskal-Wal-
lis testi ile ardindan Tamhane testi kullanilarak analiz edildi
ve p<0.05 anlamli olarak kabul edildi. Cok degiskenli istatis-
tiksel analiz igin MetaboAnalyst 5.0 (https://www.metabo-
analyst.ca/) kullanildi. Principal Component Analysis (PCA)
ile gruplar arasindaki ayrisma ve kiimelesme belirlendi. Bu
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ayrisma ve kiimelesmeye katkisi olan aminoasitleri tespit
etmek igin Variablelmportance in Projection (VIP) skorlari
bulundu. Ayrica gruplar arasinda degisim gosteren aminoa-
sitlerin yogunluklarini goérsellestirmek amaciyla isi haritasi
olusturuldu.

Bulgular

Sisplatinin kanser ve normal hiicre aminoasit profili iize-
rindeki etkileri

Sisplatinin kanser ve normal hiicre aminoasit profili tizerin-
deki etkileri LC-MS/MS ile incelenerek sonuglar tablo1’de
verilmistir. Sisplatinin PNT1-A(A)/ DU-145(Cis) (D); PNT1-
A(Cis)(B) /DU-145(Cis)(D) ve DU-145 (C)/ DU-145 (Cis) (D)
gruplari kiyaslandiginda 2-aminoheptandioik asit, arginin,
glutamin ve taurin aminoasitleri anlaml sekilde artarken; B-
alanin, sarkozin, asparajin ve sitrilin anlamli sekilde azaldigi
tespit edildi.

Tablo1. Sisplatin DU-145 ve PNT1-A hiicre aminoasit profili Gizerindeki etkisi.

Gruplar

Amino Asit (umol/L) Ki- p Post-Hoc

saltma PNT1-A (A) PNT1-A (Cis) DU-145 (C) DU-145 (Cis) (Tukey)

(B) (D)
2-Aminobiitirik Asit 2-Aba 0.16+0.04 0.14+0.04 0.09+0.02 0.05+0.04 0.096 -
2-Aminoheptandioik  2-Aha 0.59+0.08 0.61+0.02 0.63+0.10 1.02+0.16 0.003 A-D, B-D, C-D
Asit 4-Hyp 2.52+0.44 2.31+0.81 2.07+0.29 1.70+0.58 0.493 -
4-Hidroksiprolin 5-Hyl 0.23+0.09 0.16+0.13 0.31+0.04 0.07+0.06 0.113 -
5-Hidroksilizin Ala 6.23+0.72 5.96+2.69 4.46+0.66 3.47+1.50 0.200 -
Alanin Arg 2.58+0.57 0.61+0.43 4.25+0.65 10.8510.40 <0.001 A-B, A-C, A-D,
Arginin Asn 7.60+1.39 8.05+3.55 2.82+0.90 1.84+1.00 0.010 B-C, B-D, C-D
Asparajin Asp 8.35+1.11 6.69+3.00 9.56+1.04 4.71£2.65 0.102 A-D, B-D
Aspartik Asit Cit 8.73+1.50 8.67+2.56 3.49+0.73 2.34+1.36 0.002 -
Sitrilin GIn 163.081+21.21 140.71+50.28 139.11+17.44 447.93+126.50 0.001 A-C, A-D, B-C,
Glutamin Glu 10.61+0.81 10.25+5.48 14.32+2.32 14.91+8.90 0.540 B-D
Glutamik Asit Gly 7.61+0.95 6.59+2.80 5.54+0.73 5.18+2.21 0.436 A-D, B-D, C-D
Glisin His 1.19+0.17 1.2310.44 1.3440.22 1.57+0.36 0.502 -
Histidin Leu 10.78+2.48 10.30+3.61 9.26+1.13 9.65%3.75 0.921 -
Lésin lle 5.99+1.19 5.20+£1.93 4.,19+0.97 5.24+1.95 0.596 -
izolosin Allo-lle 0.11+0.05 0.09+0.03 0.08+0.01 0.07+0.02 0.592 -
Alloizolosin Lys 6.83+1.59 6.44+2.07 6.28+1.11 6.94+2.53 0.968 -
Lizin Met 0.95+0.13 0.90+0.31 1.38+1.16 0.5710.02 0.685 -
Metionin Orn 1.52+0.26 3.341+1.68 1.06+0.32 1.27+0.87 0.070 -
Ornitin Phe 1.22+0.17 1.154+0.39 1.41+0.41 2.05+0.86 0.212 -
Fenilanalanin Pro 5.19+1.61 3.99+1.48 4.83+1.08 3.75+2.00 0.656 -
Prolin Ser 4.18+0.79 3.89+1.56 3.45+0.70 3.07+0.99 0.618 -
Serin Thr 3.53+0.65 3.56+1.33 4.29+0.53 5.43+1.61 0.214 -
Treonin Trp 0.61+0.10 0.63+0.19 0.65+0.13 0.83+0.36 0.606 -
Triptofan Tyr 3.05+0.91 2.94+0.91 3.10+0.79 2.43+2.39 0.933 -
Tirozin Val 4.48+0.72 4.10+1.61 4.38+0.64 3.26+0.76 0.478 -
Valin Ans 7.10+0.97 6.78+0.26 6.81+0.87 6.37+1.13 0.791 -
Anserin B-Ala 0.11+0.02 0.0940.05 0.85+0.11 0.25+0.17 <0.001 -
Beta-Alanin Sar 0.50+0.08 0.40+0.18 1.4340.11 0.4710.23 <0.001 -
Sarkozin Cyt 0.02+0.01 0.03+0.01 0.03+0.01 0.03+0.03 0.940 A-C, B-C,C-D
Sistatiyonin Typ 0.03+0.01 0.10+0.08 0.10+0.01 0.13+0.18 0.773 A-C, B-C,C-D
Tiyoprolin Cys 0.83+0.11 2.08+1.69 0.44+0.06 0.45+0.20 0.449 -
Sistin P-Eta 2.67+0.44 9.11+5.03 10.38+1.15 25.11+16.88 0.071 -
Fosforiletanolamin Tau 2.88+0.81 7.61+1.27 7.14+1.04 14.72+6.11 0.012 -
Taurin -
A-D
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PCAile Gruplarin Ayrilmasi

Aminoasit konsantrasyon farkhliklarina gére gruplardaki 6r-
neklerin dagilimlari temel bilesen analizi (PCA) ile gorselles-
tirildi. PCA skor grafikleri iki ve t¢ boyutlu olarak verildi (Se-
kil 1). Bu sonuglara gére DU-145 ve DU-145 (Cis) gruplari
hem kendi arasinda hem de diger gruplardan belirgin se-
kilde ayrismistir. PNT1-A ve PNT1-A (Cis) gruplan diger

A

Pl

FCI(ELI%
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gruplara gore belirgin sekilde ayrismasina ragmen kendi
aralarinda ayrisma gostermemistir. PNT1-A ve DU-145
gruplarindaki aminoasit konsantrasyonlari arasindaki belir-
gin farkliliklar oldugu ve sisplatin uygulamasinin da DU-145
hiicreleri Gzerinde belirgin degisiklikler yaptigi ama PNT1-A
hiicreleri Gzerinde kismi degisikliler olusturdugu sonucuna
ulasild.
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Sekil 1. Gruplarin iki boyutlu (A) ve ti¢ boyutlu (B) PCA grafikleri. DU-145 (Kirmizi); DU-145 (Cis) (Sar1); PNT1-A (Mavi); PNT1-A (Cis)
(Yesil) gruplarinda degisen amino asitlerin gosterimi. Sisplatin uygulanan DU-145 hiicrelerinde diger gruplara kiyasla amino asit ay-

risimi belirgindir.

Sisplatin Uygulanan Hiicrelerdeki Farklilasan Aminoasitle-
rin VIP Analizi

Gruplardaki ayrismaya katkilari olan aminoasitlerin projek-
siyonda degisken dnem (VIP) grafikleri ¢izildi ve en ylksek
15 aminoasit siralandi. VIP skoru ne kadar yliksekse ayris-
maya olan katkisi da o derece artmaktadir. Grafiklerdeki kir-
mizi ve mavi kutucuklari sirasiyla o aminoasidin artisini ve
azalisini temsil etmektedir. Sisplatin uygulanan PNT1-A
hiicrelerinde arginin miktari azalirken, taurin, fosfoetonala-

min, ornitin ve triptofan seviyesinin arttig1 gdzlendi. Sispla-
tin uygulanan DU-145 hiicrelerinde ise arginin, glisin ve 2-
Aminoheptandioik Asit miktarinin arttigi, sarkozin ve beta
alanin ise azaldigi tespit edildi. Sisplatin uygulanan kanser
ve normal hiicrelerdeki ayirt edici aminoasitleri tespit et-
mek amaciyla MetaboAnalyst programinda VIP analizi ya-
pildi. Bu analiz sonucunda sisplatin kanser hiicrelerinde ar-
ginin, 2-Amino heptandioik Asit ve glutamin aminoasitle-
rinde artiga yol agarken, normal hiicrelerde bu aminoasitle-
rin azalmasina neden olmustur (Sekil 2).
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Sekil 2.Gruplarin ayrilmasina katkisi olan aminoasitlerin VIP grafikleri. A: PNT1-A ve PNT1-A(Cis); B: DU-145 ve DU-145 (Cis); C: DU-
145 (Cis) ve PNT1-A (Cis) gruplari kiyaslandiginda degisen amino asitlerin grafikleri.
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Tartisma

Sisplatin, kanser tedavisinde yaygin olarak kullanilan bir
kemoterapi ilacidir. Timor hicreleri, sisplatine karsi nor-
mal hticrelere kiyasla daha duyarlidir. Sisplatin, DNA rep-
likasyonu ve transkripsiyon siireclerine miidahale ederek
bir anti-timor etkisi gdsterir. Bununla birlikte, timor hiic-
relerinin ilaca direng 6zellikleri sikhkla sisplatin etkinligi-
nin kaybina ve kemoterapinin basarisiz olmasina neden
olarak timorin ilerlemesine neden olur. TUmor hiicrele-
rinin ihtiyac duydugu bliylik miktarda enerji ve bilesikler
nedeniyle, metabolik yeniden programlama, tiimorlerin
olusumunda ve gelismesinde dnemli bir rol oynar. DNA
hasari onarimi ve metabolizma arasindaki etkilesimin de
sisplatin direnci lizerinde etkisi vardir. Bu nedenle; glukoz
metabolizmasi, amino asit metabolizmasi, lipid metabo-
lizmasi ve diger metabolik yollardaki molekiler degisiklik-
ler, timor hicrelerinin sisplatin direncini etkiler (14-17).
Bu calismada sisplatin normal ve kanserli hiicrelerin ami-
noasit metabolizmasi Ulzerindeki degisim incelenmistir.
CGalisma sonucunda; Sisplatinin normal prostat hiicreleri
(PNT-1A) tzerindeki etkisi incelendiginde kontrol guru-
buna gore; arginin, glutamin, B-alaninve sarkozin anlamli
sekilde azalirken; ornitin, fosforiletanolamin ve taurinin
ise anlamli sekilde arttigi tespit edildi. Sisplatinin prostat
kanser hiicresi (DU-145) aminoasit degisimi incelendi-
ginde; kontrol gurubuna gore; arjinin, sitrilin, beta-alanin
ve sarkozin azalirken, Fosforiletanolamin, taurin ve gluta-
min seviyelerinin arttig tespit edildi.

Cok sayida galisma, amino asitlerin sadece protein sentezi
icin substrat olarak degil, ayni zamanda kanser hiicreleri-
nin biyimesini desteklemek icin metabolitler ve metabo-
lik duzenleyiciler olarak da kullanildigini gostermistir (18,
19). Amino asit alimi ve metabolizmasi, spesifik amino
asitlere bagimhlik goésteren bir¢cok kanserde anormaldir.
Amino asitler, genotoksisite, oksidatif stres ve beslenme
stresi altinda kanser hiicrelerinin hayatta kalmasini ve ¢o-
galmasini destekler. Bu nedenle, amino asit metabolizma-
sinl hedeflemek potansiyel bir kanser tedavisi stratejisi-
dir(20, 21). Ayrica amino asit metabolitleri ve metabolik
enzimler de sisplatin direncini etkiler(14).Metabolik plas-
tisite, tiimor hiicresinin hayatta kalmasini tesvik ederek
kanser biylimesini mimkiin kilar. Ozellikle amino asitler,
cogalan hiicrelerde niikleotid metabolizmasi dahil olmak
lizere metabolik akis icin gerekli olan karbon, amino ve
amido gruplarini bagislayarak araci metabolizmada hayati
bir rol oynar (22). Glutamin, esansiyel olmayan bir amino
asittir, ancak birgcok tiimor hicresi, hayatta kalmak igin
hiicre digi glutamine bagimlidir. Bu nedenle glutamin,
sartli olarak gerekli bir amino asit olarak kabul edilir. Glu-
tamin, amino asitleri, lipidleri ve niikleik asitleri sentezle-
mek icin ana nitrojen kaynagi ve karbon kaynagi olarak
kullanilir(21).Glutamin, kanser hiicrelerinde ilag¢ diren-
ciyle ilgili en ¢ok galisilan amino asittir. Glutamin hiicre bi-
yolojisinde pleiotropik bir role sahiptir ve gesitli kanser
tirlerinde bagimhligi iyi bilinmektedir. Ayrica, farmakolo
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jik midahale veya glutamin metabolizmasinin diyet mo-
dilasyonu umut verici bir terapotik yaklasim olarak kabul
edilir (23, 24). Arjinin; yari esansiyel bir amino asit olup,
kanser hiicresi bliyiimesi ve hayatta kalma ve bagisiklik
hicresi islevi gibi cesitli biyolojik islevlerde yer alir. Bu ne-
denle, arginin mevcudiyetinin modilasyonu, metaboliz-
maya dayali kanser tedavileri igin umut verici bir terapotik
strateji olarak vurgulanmaktadir (24).Yaptigimiz ¢alisma
sonucunda; sisplatin kanser hiicrelerinde argininve gluta-
min aminoasitlerinde artisa yol agarken, normal hiicre-
lerde bu aminoasitlerin azalmasina neden olmustur.So-
nug olarak, kanserlerde ilag direncini artirmada amino asit
metabolizmasinin temel rollerine iliskin bilgiler, ila¢ diren-
cinin Ustesinden gelmek icin potansiyel terapotik yakla-
simlari ortaya gikarmigtir. Konvansiyonel kemoterapi ve il-
gili toksisitenin gerekliligini azaltmaya yardimci olmak igin
amino asit metabolizmasinin modiilasyonu hakkinda
daha fazla arastirma yapilacagini umuyoruz. Bu yonde
daha fazla ¢alisma, kanser tedavisinde bircok ilerlemeyle
sonuglanan kisisellestirilmis amino asit modilasyonunun
tasarimina yol agabilir.

Etik onam: insan ve hayvan deneklerle herhangi bir ¢alisma icer-
memektedir. Calisma hiicre kiiltiirii ortaminda yapilmis olup etik
izne tabi degildir.
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Arastirma Makalesi / Research Article

Akut Koroner Sendromlu Geng Hastalarda Monosit Kemoatraktan Protein-1 ve
CC Kemokin Reseptorii Tip 2 Gen Polimorfizmlerinin Klinik Onemi

Mustafa Begeng TASCANOV ! “, Senol CITLi?

IHarran Universitesi Tip Fakiiltesi Kardiyoloji Anabilim Dali, Sanliurfa, TURKIYE
2Recep Tayyip Erdogan Universitesi Tip Fakiiltesi Tibbi Genetik Anabilim Dali, Rize, TURKIYE

Oz.

Amag: Akut koroner sendrom (AKS), kiiresel 6liimlerin birincil nedenidir. Geng niifus arasinda AKS'nin
risk faktorlerini ve altta yatan nedenlerini belirleme konusunda 6zel bir endise vardir. Genetik faktorler,
hastaliklari 6nleme ve erken teshis agisindan glinimuzde popliler bir ¢alisma konusu haline gelmistir.
Bu ¢alismada, geng akut koroner sendromlu (AKS) hastalarda Monosit Kemoatraktan Protein-1 (MCP-1)
(A-2518G) ve C-C kemokin reseptor tip 2 (CCR2) (G190A) gen polimorfizmlerinin klinik Gnemini aragtir-
mayi amagladik.

Materyal ve metod: Geng AKS'li (<40 yas) 63 hasta ile koroner arterleri normal olan 103 hasta bu ¢alis-
maya dahil edildi. Tim hastalarda MCP-1 (A-2518G) ve CCR2 (G190A) gen polimorfizmleri 6l¢tld.
Bulgular: Hasta ve kontrol gruplari arasinda MCP-1 gen polimorfizmi genotip agisindan énemli dlglide
farkhhk gostermekte iken (p = 0.021), CCR2 gen polimorfizmi iki grup arasinda benzer olarak saptandi.
MCP-1 geninin hasta ve kontrol grubunda genotipik dagihm sikhigina bakildiginda, hasta gurupta GG
(%12.7 "e karsin %3.7) ve AA (%54’e karsin %45.8) sikhigi daha fazla iken, AG (%33.3’e karsl %50.5)
sikhiginin daha dustk oldugu tespit edildi.

Sonug: Bu calismada geng AKS'li hasta grubunda MCP-1 (A-2518G) GG genotipinin ylksek oldugu ve
koroner arter riski ile iligkili oldugu saptandi.

Anahtar Kelimeler: C-C kemokin reseptori tip 2, geng akut koroner sendrom, Monosit Kemoatraktan
Protein-1

Abstract

Background: Acute coronary syndrome (ACS) is the primary reason of death global. There is a special
concern in identifying risk factors and underlying causes of ACS in young population. Genetic factors
have currently become a popular study topic in terms of disease prevention and early diagnosis. In this
study, we aimed to investigate the clinical importance of Monocyte Chemoattractant Protein-1(MCP-1)
(A-2518G) and C-C chemokine receptor type 2 (CCR2) (G190A) gene polymorphisms in patients with
young ACS.

Materials and Methods: 63 patients with young ACS (<40 years), and 103 patients who have normal
coronary arteries were included in this study. MCP-1(A-2518G) and CCR2(G190A) gene polymorphisms
were measured in all patients.

Results: Although MCP-1 gene polymorphism was significantly different between the patient and con-
trol groups in terms of genotype (p = 0.021), CCR2 gene polymorphism was found to be similar between
the two groups. When the genotypic distribution frequency of the MCP-1 gene in the patient and control
groups was examined; it was detected that the frequency of GG (12.7% vs. 3.7%) and AA (45.8% vs. 54%)
was higher, whereas the frequency of AG (33.3% vs. 50.5%) was lower in the patient group.
Conclusions: In this study, it was determined that the MCP-1 (A-2518G) GG genotype was high in the
young patient with ACS and was associated with coronary artery risk.

Key Words: C-C chemokine receptor type 2, young acute coronary syndrome, Monocyte Chemoattract-
ant Protein-1
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Giris

Koroner arter hastaliginin (KAH) toplumdaki énemi; miyo-
kard enfarktlisu (Ml), kalp yetmezligi, ani kardiyak 6lim ve
benzeri saglik sorunlari ve getirdigi sosyo-ekonomik yikler
nedeniyle giderek artmaktadir (1,2). KAH'In genetik ve cev-
resel faktorlerden kaynaklandigl ve hastaligin gortilme sikh-
ginin yasla birlikte arttigi bilinmekle birlikte, son zamanlarda
erken yaslarda KAH gorilme sikhginin da arttigi saptanmistir
(2,3). Geng nufusta KAH'In risk faktorlerinin ve altta yatan
nedenlerin belirlenmesi 6zel ilgi konusudur (4). Risk faktor-
lerinin belirlenmesi ve degistiriimesi muhtemelen hastaligin
ilerlemesini 6nleyebilir ve/veya yavaslatabilir. Su anda, inf-
lamatuar belirtecler, homosistein ve prokoagtilanlar dahil ol-
mak Uzere KAH'In patogenezini agiklayan yeni konvansiyonel
olmayan risk faktorleri bildirilmistir (3,5,6-7).

Ateroskleroz, patogenezinde inflamasyonun rol oynadigi
kronik bir hastaliktir (8). Kemokinler inflamasyonu tetikleyen
parametrelerden biridir. Kemokinler, inflamasyonun énemli
bir gostergesidir ve doku hasari, alerjiler, kardiyovaskiler
hastaliklar ve diyabet ile iligkili oldugu 6ne siiriilen genis bir
polipeptit ailesinden olusur. Bu kemokinlerden biri de MCP-
1 (monosit kemoatraktan protein-1) proteinidir (9). Bu pro-
tein ayni isimle adlandirilan MCP-1 (alternatif isim CCL2
geni) geni tarafindan kodlanir ve mononiikleer hiicrelerin
aktivasyonunda ve inflamasyon bolgesine goglerinde 6nemli
rol oynar. MCP-1 proteini hiicre lizerindeki etkisini CCR2 re-
septoru araciligiyla gésterir. CCR2 reseptor, ayni adi tagiyan
CCR2 geni tarafindan kodlanir. Bu genlerdeki polimorfizmle-
rin farkli hastaliklarla iliskili oldugu gosterilmistir. MCP-1 ge-
ninin fonksiyonel bir polimorfizmi olan ve ekspresyonunu et-
kileyen MCP-1(A-2518G) (rs1024611) polimorfizmidir. CCR2
geninde ise o©nemli olan ve fonksiyonunu etkileyen
CCR2(G190A) (rs1799864) polimorfizmidir (9-11).

Bildigimiz kadariyla literatlirde geng AKS’nin MCP-1 ve onun
reseptorii CCR2 gen polimorfizmleri ile iligkisini gdsteren bir
calisma bulunmamaktadir. Bu ¢alismada, geng¢ AKS tanili
hastalarda MCP-1(A-2518G) ve CCR2(G190A) gen polimor-
fizmlerinin arastirilmasi amaglanmistir.

Materyal ve Metod

Bu calisma kesitsel bir vaka kontrol calismasi olarak plan-
landi. 63 geng AKS'li hasta (<40 yas) ve stabil anjina pektoris
tansiyla anjio endikasyonu olan ve koroner arterleri normal
tespit edilen 103 hasta bu ¢alismaya dahil edildi.

AKS su sekilde siniflandirildi: 20 dakikayi asan iskemik gogus
agrisi olan, agrisi nitratlarla azalmayan ve son 48 saat iginde
ortaya ¢ikan, serum troponin diizeyleri normal olan ve elekt-
rokardiyografide (EKG); ST- segment sapmasi olan veya ol-
mayan hastalarda kararsiz angina pektoris (USAP); hasta kli-
nik takip sirasinda kardiyak biyobelirteg¢ seviyelerinde (tro-
ponin | ve kreatin kinazMB) bir artis gelistirdiyse ST elevas-
yonlu olmayan miyokard enfarktlst (NSTEMI); en az 2 ardi-
sik derivasyonda [erkeklerde >2 mm (0,2 mV), kadinlarda
>1,5 mm (0,15 mV)] veya V2-V3 derivasyonlarinda ve/veya
diger bitisik gbgls veya extremite derivasyonlarinda >1 mm

MCP-1 ve CCR2 gen polimorfizmi ve gen¢ akut koroner sendrom

(0,1 mV) kalci ST ve J noktasi yiikselmesi varsa ST elevas-
yonlu miyokard enfarktlsi (STEMI); olarak tanimlanildi (3).

Bilinen aterosklerotik koroner arter hastaligi, kalp yetmez-
ligi, malignite, siddetli kalp kapak hastalgi, akut enfeksiyon,
romatizmal veya hematolojik hastalik, karaciger hastaligi, re-
nal hastalik 6ykisl olanlar ve genetik hastalik hikayesi olan
hastalar ¢alismaya dahil edilmedi.

Geng AKS'ye karsi benzer bir kontrol grubunun kullaniimasi
sonuglari olumsuz etkileyebilir. Kontrol grubundaki kisilerin
gelecekte miyokard enfarktlisii gegirmeyecegi garanti edile-
mediginden, yas sinirina ulasmis (¢alismamizda 40 yas Usti)
kisilerden olusan kontrol grubu olusturulmustur (3).

Bu calisma yerel etik komitemiz (Tokat Gaziosmanpasa Uni-
versitesi Klinik arastirmalar Etik kurulu 07/08/2018 tarih, 18-
KAEK-188 karar) tarafindan onaylandi ve Helsinki Deklaras-
yonu kilavuzlarina gore yapildi. Tim hastalardan bilgilendi-
rilmis onam alindi. Tim hastalara standart Judkins teknigi
kullanilarak femoral veya radyal erisim yoluyla koroner anji-
yografi yapildi.

Genetik analizi

Hastalardan alinan 5cc EDTAIlI kan 6rneginden DNA izolas-
yon kiti kullanilarak tretici firmanin 6nerdigi protokol dog-
rultusunda DNA izolasyonu yapilmistir. MCP-1 (rs1024611)
ve CCR2 (rs1799864) varyasyonlari uygun primerler kullani-
larak PCR (polimeraz zincir reaksiyonu) yontemi ile cogaltil-
mistir. Yapilan PCR’ da son konsantrasyonu 0,6 pikomol/pl
olacak sekilde primer cifti kullanilmistir. Diger PCR bilesen-
leri; 10 mM Tris-HCI (25 °C pH: 8,8), 50 mM KCl, son konsant-
rasyonu 0,2 mM olacak sekilde deoksinikleotittrifosfatlar ve
15 mM MgClI2’ diir. Toplam hacim 25 pl ‘ye dH20 ile tamam-
lanarak PCR reaksiyonu gergeklestirilmistir. PCR’ da sicaklik
kosullari; 95 °C’ de 5 dk denatiirasyon, 35 déngi olarak 95
°C’ de 30 sn. denatiirasyon, 58 °C- 52 °C’ de 30sn hibridizos-
yon, 72 °C’ de 30 sn uzama ve 72 °C’ de 7 dk son uzama ola-
rak gergeklestirilmistir. PCR sonrasi Grlinler agaroz jel elekt-
roforezi ile kontrol edilmistir. PCR Uriinlerinden Nextera XT
DNA kitupane hazirlama kiti kullanilarak kitiphane hazir-
lanmis ve MiSeq Reagent Kits v2 kullanilarak hazirlanan ki-
tiphaneler MiSeq cihazinda yurutilmistir. Elde edilen so-
nuglar IGV (Integrative Genomics Viewer) programi kullani-
larak analiz edilistir.

istatistiksel analiz

Tlm istatistiksel analizler, IBM SPSS Statistics yazilimi (versi-
yon 22.0; IBM Corp., Armonk, NY, ABD) kullanilarak yapildi.
Degiskenlerin normal dagilimini test etmek icin Kolmogorov-
Smirnov testi kullanildi. Surekli degiskenler dagilima gore
Mean + SD ve medyan (25 ve 75 ceyrek) olarak ifade edildi.
iki gruplu karsilastirmalarda Mann-Whitney U ve Student's T
testi kullanildi. Kategorik degiskenler Ki-kare testi ile karsi-
lastirildi. p<0.05 degeri istatistiksel olarak anlamli kabul
edildi.
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Bulgular

MCP-1 ve CCR2 gen polimorfizmi ve gen¢ akut koroner sendrom

Calisma popilasyonunun temel demografik 6zellikleri Tablo 1'de sunulmustur.

Tablo 1. Calisma popiilasyonunun temel laboratuvar ve demografik 6zellikleri

Kontrol gurubu

Degiskneler Geng AKS gurubu (n=63) (n=107) P

Yas, yil 38.1+3.4 51.1+79 0.001
Erkek cinsiyet, % 38 (60) 66 (62) 0.860
VKi, kg/m? 27.4+23 26.9+2.8 0.382
Diabetes mellitus, % 14 (22) 16 (15) 0.230
Hipertansiyon, % 18 (29) 20(19) 0.135
Sigara % 17 (27) 21 (20) 0.266
SKB,mmHg 128.2+11.9 1269+ 125 0.524
DKB,mmHg 75.5+7.3 75.8+8.1 0.804
Total Kolesterol, mg/dl 169.2 £ 53.2 169.4 + 37.1 0.971
Low density cholesterol, mg/dl 102.78 +32.4 101.7 £ 30.1 0.828
High density cholesterol, mg/dl 34 (30-40) 40 (34-52) 0.001
Trigliserit, mg/dl 168 (103-219) 148 (102-209) 0.198
Glukoz, mg/dl 93 (90-101) 95 (90-100) 0.937
Ure, mg/dl 29.9+10.1 30.8 +10.6 0.474
Kreatinin, mg/dI 0.86+0.2 0.84+0.2 0.445
Sodyum, mmol/I 139.9+4.0 139.1+3.7 0.174
Potasyum, mmol/I 43+0.42 4.2+0.44 0.854
Hemoglobin, gr/dl 13.6+1.9 13.5+1.7 0.731
Beyaz Kire,10%/ul 10.8+3.4 10.6+2.9 0.999
Platelet, 103/ul 251.9+56.8 244.0 +£57.7 0.386
ESH, mm/saat 27(11-42) 13(6-27) 0.003
hsCRP, mg/dl 6.7(2.5-10) 2.9(0.8-7.0) <0.001
Ejeksiyon fraksiyon, % 53.5+5.0 57.1+6.9 <0.001

Kisaltmalar: ESH: Eritrosit sedimentasyon hizi, VKI: Viicut — kitle indexi; hsCRP:high sensitive C-reactive protein, DKB: diyastolik kan basinci; SKB:

sistolik kan basinci

Geng AKS hastalari ve kontrol gurubu arasinda cinsiyet, si-
gara, hipertansiyon, diyabet ve viicut kitle indeksi agisindan
anlamli fark saptanmadi (p> 0.05). Ancak yas agisindan grup-
lar arasinda anlaml farklilhk vardi (p = 0.001). Laboratuvar
parametrelerine bakildiginda; geng¢ AKS hastalarinda yiliksek
duyarlikli C-reaktif protein (p <0.001) ve eritrosit sedimen-
tasyon hizi (p = 0.003) anlamli olarak daha yiiksek iken, yik-
sek yogunluklu lipoprotein (p = 0.001) ise anlamli olarak
daha dusiik idi. Geng AKS dagihm USAP 13(%21), NSTEMI 19

iken, AG (%33.3’e karsi %50.5) sikliginin daha disiik oldugu
tespit edildi (p = 0.021). Ancak alel frekanslari arasinda bir
iliski bulunamadi (p = 0.939) (Tablo 2). Yine CCR2 geninde de

her iki gurup arasinda alel frekanslari agisindan anlamli bir
iliski bulunmadi (p = 0.676) (Tablo 3).

Tablo 3. Calisma popiilasyonunda CCR2 (G190A) polimorfiz-
minin genotip ve alel dagilimi

(%30), STEMI 31(%49) olarak tespit edildi. CCR2 Geng AKS Kontrol Gurubu
n=63 n=107
. . GG (normal) 54 (85.7) 91 (85)
Tablo 2. Calisma populasyonl:mda MCP-1 (A-2518G) poli- é AG (heterozigot) 9(14.3) 14 (13.1) 0.543
morfizminin genotip ve alel dagilimi AA (homozigot) 0(0) 2(1.9)
Geng Kontrol - = A 117 (92.9) 196 (91.6)
MCP-1 AKS Gurubu P <2 G 9(7.1) 18(8.a) 067
n=63 n=107
° AA (normal) 34 (54) 49 (45.8)
£g AG (heterozigot)  21(33.3)  54(s05) 0021  Tartisma
© GG (homozigot) 8(12.7) 4(3.7) MCP-1 (A-2518G) ve CCR2 (G190A) genotiplerinin geng AKS
=3 A 89(70.6) 152(71) 0939  Uzerindeki etkisini arastirdigimiz bu calismamizda, MCP-1
- G 37(29.4) 62(29)

MCP-1 (A-2518G) ve CCR2 (G190A) polimorfizminin ¢alisma
gruplarindaki genotip ve alel dagilimi Tablo 2 ve 3'te goste-
rilmektedir. Her iki gurup arasinda MCP 1 gen polimorfizmi
acisindan istatistiksel olarak anlamh farkliik saptanirken,
CCR2 gen polimorfizmi agisindan anlamli bir fark tespit edi-
lemedi. MCP-1 geninin hasta ve kontrol grubunda genotipik
dagihm sikhgina bakildiginda, hasta gurupta GG (%12.7 ‘e
karsin %3.7) ve AA (%54’e karsin %45.8) sikligi daha fazla

(A-2518G) GG genotipinin gen¢ AKS'de kontrol grubuna gore
anlaml derecede yliksek oldugunu ve hastalik riskiyle iliskili
oldugunu bulduk. Ancak, MCP1'in resept6ri olan CCR2'nin
G190A genotiplemesi agisindan ise guruplar arasinda an-
lamh bir iliski bulunmadi.

Koroner arter hastaligi (KAH), diinya ¢apinda morbidite ve
Slimiin 6nde gelen nedenidir. ileri yas dnemli risk faktorle-
rinden biri olmasina ragmen geng yasta sikligi artmaktadir
(2,12). Vaskiler hiicreler ve cesitli I6kosit tirlerinin etkilesi-
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minden kaynaklanan kronik ve akut inflamasyon, ateroskle-
rozun baslica nedenlerinden biridir. Klinik ve deneysel ¢alis-
malardan elde edilen kanitlar, inflamasyonun ¢ok gesitli kar-
diyovaskiler hastaliklarda anahtar rol oynadigi fikrini des-
teklemektedir (8,13). Bu galismada da inflamatuar belirteg-
ler olarak hs-CRP ve ESH'yi degerlendirdik. Bu parametrele-
rin 6nceki calismalara benzer sekilde, geng AKS hastalarinda,
kontrol grubuna goére anlamli derecede yilksek oldugunu
bulduk (8,14-15)

Aterosklerozun baslama mekanizmasina buyik ilgi vardir ve
vaskiler dokuda l6kosit infiltrasyonunu baslatan sinyaller,
terapotik hedefler olma potansiyelleri nedeniyle odaklan-
mistir. Lokositlerin belirli bir dokuya c¢ekilmesi ve baglan-
masi, lokal inflamasyonun baslatiimasi ve strdrilmesi igin
esastir. Bu olaydaki ana stlireg, kemotaktik sitokinler (ke-
mokinler) tarafindan kontrol edilir. Kemokinler, dolagimdaki
Iokositlerin hareketini inflamasyon veya hasar bolgelerine
yonlendiren kiigik heparin baglayici proteinlerdir (13-16).
Yapisal ve iglevsel farkliliklarina gore biyiik ailelere ayrilan
yaklasik 50 insan kemokini vardir. Bu kemokinlerden biri
MCP-1 proteinidir. MCP-1, CCL2 geni tarafindan kodlanir
(17). Son kanitlar, MCP-1'in monosit ve makrofaj goglinii ve
infiltrasyonunu spesifik olarak dizenleyen en onemli ke-
mokinlerden biri oldugunu gostermistir. Son yillarda MCP-1
gen polimorfizmi ile inflamatuar hastaliklar arasindaki iliski
Uzerine birgok ¢alisma yapilmistir (18). MCP-1'in kardiyovas-
kiler hastaliklarin baslamasinda ve patogenezinde 6nemli
bir rol oynayabilecegi de 6ne strllmustir (10,16).

Daha 6nce yapilan galismalarda MCP-1'in (A-2518G) ate-
roskleroz ile iliskili oldugu bildirilmistir (9-10,16). Ancak
baska bir calismada MCP-1'in (A-2518G) ateroskleroz ile ilis-
kili oldugu gosterilmemistir (19). Muhtemel sebep ¢alisma
tasarimindaki farkhliklar nedeniyle olabilir. Bu galismada,
geng AKS'li hastalarda MCP-1 (A-2518G) gen polimorfizminin
klinik 6nemini analiz ettik. Bu ¢alismada MCP-1 (A-2518G)
GG genotipinin geng AKS grubunda kontrol grubuna gore an-
lamli derecede yiksek oldugu gosterilmistir.

Bu bulgu geng AKS hastalarinda MCP-1 (-2518A>G) GG ge-
notipini tagimanin, inflamasyon bélgesine monosit/makrofaj
goclinl artirabilecegini ve bununda vaskiler inflamasyon
gelisimini siddetlendirebilecegini disiindiirmektedir. Olasi
bir vaskiler inflamasyondaki artis, aterosklerozisi hem bas-
latabilir hem de baslayan bir aterosklerozis siirecini hizlandi-
rabilir. Saptadigimiz bu bulgu ileri fonksiyon calismalari ile
desteklenmelidir.

Bu ¢alismanin temel kisitliligi, tek merkezde yapilmis olmasi
ve gorece az sayida hastayi icermesidir. Genetik polimorfizm
bolgeye ve irka gore farklilk gosterebilir. MCP-1'in (A-
2518G) geng AKS 'nin gelisimi Gizerindeki etkisini daha iyi an-
lamak icin daha blyiik ¢calismalara ihtiyag vardir.

Sonug¢

Bu calismada MCP-1 (A-2518G) GG genotipinin geng AKS'de
anlamli olarak daha yiiksek oldugu ve hastalik riskini artirdigi
gosterilmistir.

MCP-1 ve CCR2 gen polimorfizmi ve gen¢ akut koroner sendrom
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Chronic Total Occlusion in ST-Segment Elevation Myocardial Infarction
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Abstract Corresponding Author / Sorumlu Yazar

Dr. Murat AKCAY
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Background: Neutrophil to lymphocyte ratio (NLR) and platelet to lymphocyte ratio (PLR) are new systemic
inflammation markers and predictor of adverse cardiovascular outcomes. Approximately 10% of patients
with acute ST-segment elevation myocardial infarction (STEMI) undergoing primary percutaneous coronary
intervention (PPCI) have chronic total occlusion (CTO) of the non-infarct-related artery. The presence of
concurrent CTO is associated with short- and long-term morbidity and mortality. Here, we aimed to inves- . )
tigate the relationship of NLR and PLO with coexistent CTO in STEMI patients. E-mail: drmuratakcay@hotmail.com
Materials and Methods: Ninety consecutive STEMI patients with concurrent CTO were included in the study
group and 100 STEMI patients without CTO were included in the control group retrospectively. The rela-
tionship between inflammatory markers and concurrent CTO in STEMI was analyzed.

Results: STEMI patients with concurrent CTO had increased NLR, PLR, C-reaktive protein and troponin while
decreased glomerular filtration rate, left ventricular ejection fraction (LVEF) in comparison with patients
without CTO. In multivariate analysis, NLR (p=0.002), PLR (p=0.042), CRP (p=0.002), hypertension (p<0.001), DOI: 10.35440/hutfd.1070075
Hyperlipidemia (p=0.002) and LVEF (p=0.012) were found to be the independent predictors for the presence

of concurrent CTO. In the ROC (Receiver Operating Characteristic) curve analysis, > 5.6 and > 164 cut-off

values were determined for NLR and PLR in detecting concurrent CTO in STEMI.

Conclusions: PLR and NLR, simple and easily calculated laboratory parameters, may permit prediction of

concurrent CTO in patients with STEMI.

Received / Gelis tarihi: 12.03.2022

Accepted / Kabul tarihi: 07.07.2022

Key Words: STEMI, Non-infarct artery chronic total occlusion, Neutrophil/lymphocyte ratio (NLR), Plate-
let/lymphocyte ratio (PLR)

Oz.

Amag: Notrofil/lenfosit orani (NLO) ve platelet/lenfosit orani (PLO), yeni sistemik inflamasyon belirtegleri
ve olumsuz kardiyovaskiler sonuglarin 6ngoérictleridir. Primer perkitan koroner girisime (PPKG) alinan,
akut ST-segment yiikselmeli miyokart enfarktusli (STYME) hastalarin yaklasik %10’unda enfarktla iligkili ol-
mayan arterde kronik total okluzyon (KTO) mevcuttur. Es zamanli KTO varligi, kisa ve uzun dénem morbidite
ve mortalite ile iligkilidir. Biz burada, NLO ve PLO' nun STYME hastalarinda es zamanl KTO ile iligkisini aras-
tirmayi amagladik.

Materyal ve Metod: STYME ile basvuran, eszamanli baska damarda KTO'su olan 90 hasta ¢alisma grubu ve
KTO’su olmayan 100 STYME’li hasta ise kontrol grubu olarak geriye doniik olarak ardisik bir sekilde alind.
inflamatuvar belirtegler ve STYME’de eszamanli KTO arasindaki iliski analiz edildi.

Bulgular: Eszamanli KTO'su olan STYME’li hastalarda, KTO'su olmayan hastalara kiyasla NLO, PLO, C-reaktif
protein ve troponin artarken, glomerdler filtrasyon hizi, sol ventrikul ejeksiyon fraksiyonu (SVEF) azaldi. Cok
degiskenli analizde NLO (p=0.002), PLO (p=0.042), CRP (p=0.002), hipertansiyon (p<0.001), hiperlipidemi
(p=0.002) ve SVEF (p=0.012) parametreleri eszamanli KTO varligi i¢in bagimsiz 6ngoriiculer olarak bulundu.
ROC (Receiver Operating Characteristic) egrisi analizinde STYME’de eszamanli KTO’yu saptamada NLO ve
PLO igin sirasiyla > 5.6 ve > 164 kestirim degerleri saptandi.

Sonug: Basit ve kolay hesaplanan laboratuvar parametreleri olan PLO ve NLO, STYME'li hastalarda eszamanli
KTO'nun 6ngorilmesine yardimci olabilmektedir.

Anahtar kelimeler: STYME, Enfarkt digi arter kronik total okliizyonu, Nétrofil/lenfosit orani (NLO), Plate-
let/lenfosit orani (PLO)
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Introduction

Early primary percutaneous coronary intervention (PPCI) is
an effective treatment strategy in patients with acute ST-
segment elevation myocardial infarction (STEMI) and asso-
ciated with successful outcomes. Primary percutaneous cor-
onary intervention is superior from thrombolytic therapy
with respect to morbidity and mortality rates (1). Mul-
tivessel disease (MVD) is detected in 40-60% of the STEMI
patients whereas chronic total occlusion (CTO) in non-in-
farct-related artery (IRA) is present in 10% of these patients
(1,2). Last studies showed that the prognostic effect of mul-
tivessel disease on short and long period mortality after pri-
mary PCl could be due to present a coexistent CTO (3,4-8).
In the PPCI, the existence of a non-infarct related artery CTO
was detected to be related with one year mortality inde-
pendently, but MVD was not related (8). In a study, the ex-
istence of CTO in non-IRA was shown to be related with poor
prognosis; however, after recovery of left ventricule ejec-
tion fraction (LVEF) and renal functions, one-year survival
was dependent on the presence of MVD, irrespective of
presence CTO (8,9). Furthermore, the independent clinical
predictors for CTO were cardiogenic shock, prior myocardial
infarction (Ml), age> 65 years, and history of angina (9). Ath-
erosclerosis is related with low stage systemic inflammatory
effect in which leukocytes perform a critical role. Leukocytes
play a role in thrombus formation alongside atherosclerosis.
Neutrophil/lymphocyte ratio (NLR) is the most powerful
white blood cell (WBC) predictor of bad results. NLR is a sys-
temic inflammatory indicator that has been connected to
mortality and morbidity in numerous cardiac diseases such
as decompensated heart failure, stable coronary artery dis-
ease, and acute coronary syndrome. Partial lymphopenia
conversely thinks the cortisol stimulated stress reaction
(10). Platelets are also involved in the advancement of ath-
erosclerosis. Platelets interconnect with endothelial cells,
leukocytes and secrete the inflammatory agents that reason
to adhesion and transmigration of monocytes (11,12). These
monocytes promote to inflammatory activities in the vessel
wall increasing atherosclerotic lesions (13). So, we hypothe-
sized and evaluated that platelet/lymphocyte ratio (PLR)
and NLR might have an association with the presence of con-
current CTO in STEMI patients.

Materials and Methods

Study population

This study was designed retrospectively. We evaluated ret-
rospectively 1286 consecutive patients who were admitted
with first STEMI and underwent PPCI within 12 hours of
symptom onset. We detected non-IRA CTO lesions in 238 pa-
tients. The patients with active infection (n=21), chronic in-
flammatory disease (n=13), known malignancy (n=5), cardi-
ogenic shock (n=3), patients with steroid therapy (n=11),
end-stage liver and renal failure patients (n=18), no WBC
data (n=42), history of PCl (n=24) and history of coronary ar-
tery bypass greft patients (n=11) were kept out from the

NLR, PLR and CTO in STEMI

study. After all, 90 STEMI patients with concurrent CTO
(group 1) and age, sex suitable 100 STEMI patients without
CTO as a control group (group 2) were added in our study.
The study was confirmed by the corporate ethics committee
(ethics committee of the Faculty of Medicine, Kars Kafkas
University (Date:14/08/2013-No: 2013/49)) and adhered to
the Declaration of Helsinki.

The baseline characteristics of patients such as age, gender,
history of hypertension (HT), diabetes mellitus (DM), hyper-
lipidemia (HL), smoking, family history and total ischemic
time were saved. Also, patients were evaluated for blood
pressure, heart rate, Killip class, existence of cardiogenic
shock, history of using drug, laboratuvary parameters (such
as creatinine, glucose, lipid, and hematologic parameters).
All patients were evaluated with transthoracic echocardiog-
raphy within 24 hours after the coronary event. Left ventric-
ular ejection fraction was measured using the biplane Simp-
son’s technique. Echocardiographic parameters were evalu-
ated in accordance with the guidelines of the American So-
ciety of Echocardiography (14). Venous blood was taken for
laboratory analysis from all patients on admission to the
hospital. Hemoglobin, White blood cell, neutrophil, lympho-
cyte, platelets, NLR and PLR were obtained with Coulter LH
780 Hematology Analyzer (Beckman Coulter Ireland Inc,
Mervue, Galway, Ireland) as complete blood count (CBC).

Definitions

STEMI was described as existence of ST-segment elevation
>1 mm in two or more continuous electrods (=2 mm for V1-
V3), ongoing myocardial ischemia 230 min, new beginning
left bundle branch block or true posterior infarction. CTO
was described as existence of TIMI 0 or 1 flow stage in non-
infarcted coronary artery, not associated with acute coro-
nary event (15). CTOs inside branches of major epicardial
coronary arteries were recorded according to its main
branches such as left anterior descending (LAD) coronary ar-
tery, right coronary artery (RCA) and circumflex artery (CX).
The distinction between the critical lesion for STEMI and
CTO was arised from morphology of the occlusion (absence
of new thrombus, presence of bridge, septal or epicardial
collaterals) and a possible history of previous myocardial in-
farction. Hypertension was described as systolic blood pres-
sure> 140 mmHg and/or diastolic blood pressure was >90
mmHg at least twice or if the patient was receiving antihy-
pertensive drugs. Smoking was described as current smok-
ing. Diabetes mellitus was described as previous taking anti-
diabetic drug or insulin or having fasting glucose values
above 126 mg/dl. Hyperlipidemia was described as LDL>100
mg/dl, TG> 200 mg/dl, or taking current statin therapy.
Cockcroft-Gault formula was used for calculating the esti-
mated glomerular filtration rate (eGFR) (16).

Coronary angiography and primary PCI
All patients underwent PPCI within half an hour after admis-

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2022;19(2):277-283.

DOI: 10.35440/hutfd.1070075

278



Boyaci et al.

sion. All patients were immediately loaded with acetylsali-
cylic (300 mg) and clopidogrel (600 mg) and were trans-
ferred to angiography laboratory for PPCI. Due to the equal-
ity of the groups and accessibility, all patients were loaded
with clopidogrel. Heparin (100 1U/kg) was given before PCl,
but the glycoprotein llb/llla inhibitor (only tirofiban) was
used according to the choice of cardiologist. All angiographic
approaches were made using the femoral way with a 7-Fr
guiding catheter. The IRA was only target of the procedure.
Direct stenting was applied if possible; balloon predilatation
was applied for unsuitable lesions. Post-dilatation was app-
lied the cardiologist choice after evaluated the final stent
position and angiographic view. Thrombolysis in myocardial
infarction (TIMI) flow stage was evaluated for all patients be-
fore the procedure. Coronary collateral circulation (CCC)
was evaluated according to the Rentrop classification (17).
According to; Grade 0 staged as no flow; Grade 1 staged as
flow of side vessels via collateral roads without visualization
of the epicardial area; Grade 2 staged as incomplete flow of
the epicardial big coronary artery via collateral roads; Grade
3 staged as full flow of the epicardial big coronary artery.
The patients were seperated into impaired CCC (Group-1,
Rentrop grades 0-1) or good CCC (Group-2, Rentrop grades
2-3). After PCl, antiaggregant (clopidogrel, acetylsalicylic
acid) and other treatments were given according to the gui-
delines. All angiographic images we

Statistical analysis

Continuous parameters are given as mean + standard devi-
ation, and categorical parameters are given as percentage.
Student-t test or Mann-Whitney-U test or Chi-square tests
were applied for compare between the two groups, as suit-
able. The Kolmogorov Smirnov test was applied for evalua-
tion the normality of dispersion of continuous parameters.
One way ANOVA was performed to compare NLR and PLR
ratio according to vessel types in patients with concurrent
CTO. Multivariable logistic regression test was made to de-
fine the independent predictors of coexistent CTO in STEMI
patients; the parameters were fitted from variables found to
have marginal relations with it on univariate testing
(p<0.05). Receiver operating characteristic (ROC) test was
applied to determine the cut-off value of NLR and PLR in es-
timation of concurrent CTO in STEMI patients. Comparison
of area under curves (AUC) was made by MedCalc program,
version 7.3.0.1 (MedCalc Software, Belgium). Relationship
between parameters were made using Pearson or Spear-
man correlation. The P value of <0.05 was accepted im-
portant. All other analyses were made with SPSS 15.0 statis-
tical program (SPSS Inc., Chicago, IL, USA).

Results

A total of 190 STEMI patients (mean age was 67.5 + 11.8
years and male ratio was 81.1%) were included the study.
There was no variation among the groups about age and
gender. The baseline clinic and angiographic parameters of
groups are presented in Table 1. The prevalence of single

NLR, PLR and CTO in STEMI

and two-vessel CTO in the non-IRAs was 8% and 0.5%, re-
spectively. The patients with concurrent CTO exhibited
higher frequency of hypertension, hyperlipidemia, NLR, PLR,
WBC, CRP, troponin; as well as lower estimated GFR and
LVEF in comparison with patients without CTO (Table 1).
The median total ischemic time was 4+2.1 hours for the pa-
tients who underwent primary PCl and there was no statis-
tical variation among the groups (4.2+2.2 vs 3.842, p =
0.237). Of the 90 patients with concurrent CTO, target ves-
sels involving CTO were RCA in 48.9 %, followed by Cx in 30%
and LAD in 28.9% of the cases. Six patients (7.8%) had two-
vessel CTOs. Coronary stent implantation was made in 71
patients with concurrent CTO, whereas 18 patients under-
went elective surgery, and 1 patient underwent medical
therapy. In-hospital mortality rate was 11.6% (22 patients),
which included 18 STEMI patients with concurrent CTO.
Both NLR and PLR were importantly higher in subjects with
in-hospital mortality, when compared to those who survived
(11+7.7vs 7.5 £ 5, p=0.042 and 296 + 163 vs. 258 + 335,
respectively, p=0.012). The patients with good CCC were de-
tected importantly higher NLR values (8.1+5.5 vs 6.8 + 5.3,
p=0.042) in comparison with the patients with impaired
CCC.

The patients with concurrent CTO had importantly higher
NLR values (10.1 £ 5.7 vs 5.9 + 4.3, p<0.001) and PLR values
(353 £ 389 vs. 181 + 212, p<0.001), compared to those with-
out CTO (Table 1). In one way ANOVA analysis, which com-
pared the NLRs and PLRs according to vessel types in pa-
tients with concurrent CTO, no statistical association was
observed between the vessel type and these two parame-
ters (p = 0.545 and p = 0.138, respectively). Multivariable lo-
gistic regression test was applied for detecting the inde-
pendent parameters for coincident CTO. The parameters
that were found to be important in the univariate test (NLR,
PLR, estimated GFR, HT, CRP, HL, WBC, troponin, LVEF) were
added in the multivariate model. Between those, NLR, PLR,
CRP, HT, HL and LVEF were found independent predictors
for concurrent CTO in patients with STEMI (p<0.05) (Table
2).

Receiver-operating characteristic (ROC) curve evaluation
was made to determine the best cut-off threshold of NLR
and PLR in the prediction of concurrent CTO. NLR value 2 5.6
was obtained an AUC (Area Under the Curve) value of 0.737
(95% Cl1 0.667-0.808) (p<0.001) and PLR value > 164 was ob-
tained an AUC value of 0.804 (95% CI 0.743-0.865) (p<0.001)
(Figure 1). Moreover, NLR of 2 5.6 value showed a sensitivity
of 73% and specificity of 63% and PLR of > 164 value showed
a sensitivity of 80% and specificity of 68% for the prediction
of concurrent CTO (Figure 1).

We compared both AUC of ROC curves for define the most
proper parameter, and PLR ratio was found more accurate
against the NLR in prediction of concurrent CTO in STEMI pa-
tients (p=0.037) (Figure 2). There was a mild correlation
among NLR and eGFR (r =-0.241 p=0.001) and a moderate
correlation among NLR and PLR (r = 0.393, p<0.001) (Figure
3).

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2022;19(2):277-283.

DOI: 10.35440/hutfd.1070075

279



Boyaci et al.

Table 1. Baseline clinical and angiographic characteristics of the groups

NLR, PLR and CTO in STEMI

Variables STEMI with concurrent CTO STEMI without CTO (Con- P value
(n=90) trol group) (n=100)

Age (years) 68 +11 66 +12 0.196
Sex, Male n (%) 74 (82.2) 80 (80) 0.145
Diabetes mellitus, n (%) 18 (20) 11(11) 0.085
Hypertension, n (%) 72 (80) 52 (52) <0.001
Hyperlipidemia, n (%) 50 (55.6) 41 (41) 0.045
Smoking, (%) 16 (17.8) 25 (25) 0.227
Total ischemic time, hours 42+2.2 3.8+2 0.237
LVEF (%) 419+7.4 46.1+8 <0.001
Rentrop grade 0-1, (%) 72.2 64 0.226
White blood cell count, (K/ulL) 12.3+3 11+2.8 0.003
Neutrophil/Lymphocyte ratio (NLR) 10.1+5.7 59+43 <0.001
Platelet/Lymphocyte ratio (PLR) 353 +389 181 +212 <0.001
Estimated GFR, mL/min/1.73 m? 74.2+235 82.7+23.6 0.014
LDL-Cholesterol, mg/dl 135+43 141 +39 0.364
HDL-Cholesterol, mg/dI| 37+10 39+9 0.155
Triglyceride, mg/dl 140+ 78 123 +69 0.631
CRP (mg/l) 4+39 2.8+2.7 0.028
TIMI 0-1, (%) 67.8 77 0.155
IRA

LAD, (%) 44.4 41 0.527

Cx, (%) 233 17 0.577

RCA, (%) 31.1 39 0.256

CRP: Creactive protein, IRA: Infarct related artery, GFR: Glomerular filtration rate, LVEF: Left ventricular ejection fraction, NLR: Neutrophil lymphocyte
ratio, PLR: Platelet lymphocyte ratio, TIMI: Thrombolysis in myocardial infarction

Table 2. Independent predictors of concurrent CTO in multivariate analysis

Variables Univariate P value Multivariate P value
OR and 95% Cl OR and 95% Cl
LVEF 0.985 (0.972-0.997) <0.001 0.935 (0.8887-0.985) 0.012
NLR 1.194 (1.111-1.284) <0.001 1.168 (1.058-1.289) 0.002
PLR 1.005 (1.003-1.008) <0.001 1.002 (1.000-1.004) 0.042
CRP (mg/I) 1.119 (1.020-1.228) 0.028 1.209 (1.071-1.366) 0.002
GFR (mL/min/1.73m?) 0.985 (0.972-0.997) 0.014 0.998 (0.982-1.014) 0.796
HT 3.692 (1.930-7.063) <0.001 5.128 (2.203-11.936) <0.001
HL 1.799 (1.011-3.200) 0.045 3.438 (1.583-7.465) 0.002

Cl: Confidens interval, CRP: C reactive protein, GFR: Glomerular filtration rate, HL: Hyperlipidemia, HT: Hypertension, LVEF: Left ventricular ejection
fraction, NLR: Neutrophil lymphocyte ratio, PLR: Platelet lymphocyte ratio, OR: Odds ratio.
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Figure 1. ROC analyses of NLR (a) and PLR (b) in prediction of con-  Figure 2.

current CTO in patients with STEMI patients. (NLR= Neutrop-
hil/lymphocyte ratio, PLR= Platelet/lymphocyte ratio, CTO= Chro-

nic total occlusion)
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curves of NLR and PLR for identification of patients with concur-
rent CTO. (NLR= Neutrophil/lymphocyte ratio, PLR= Plate-

let/lymphocyte ratio, CTO= Chronic total occlusion)
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Figure 3. The graphic showing correlation analysis between NLR
and PLR. (NLR= Neutrophil/lymphocyte ratio, PLR= Platelet/lymp-
hocyte ratio).

Discussion

In our study, we evaluated the association among NLR, PLR
and concurrent CTO in STEMI patients. This study demon-
strated that existence of concurrent CTO in STEMI patients
related with an increased in inflammatory markers such as
NLR and PLR and had a more frequent incidence of hyper-
tension, hyperlipidemia and a lower LVEF and eGFR. These
parameters, except eGFR, were independent predictors for
concurrent CTO in STEMI patients.

Prior studies have shown a strong association among higher
inflammatory parameters and raised mortality in both
healthy persons and patients with symptomatic and/or
asymptomatic coronary artery disease (18,19). White blood
cell subtypes such as neutrophils, lymphocytes, and mono-
cytes are identified as inflammatory agents in the cardio-
vascular diseases and are played an important role in in-
flammatory response (20). Neutrophils increase in early
phase of acute inflammation and involve with adaptive my-
ocardial infarct healing, whereas lymphocytes play specific
role in late phase of immune response. The reduction of
lymphocytes in inflammation was thought due to stress-re-
lated steroid exposure and increased apoptosis (21). Neu-
trophil to lymphocyte ratio was displayed more powerful
predictor than leukocyte values for inflammation (22). It
was also related with morbidity and mortality in heart fail-
ure, stable or unstable coronary artery diseases (10). Re-
cently published studies showed that PLR, a novel inflam-
matory marker, predicted long-time mortality in patients
with malignancies and unstable atherosclerotic processes
(23,24). Atherosclerosis is a disease that progresses with
chronic inflammatory events and appears with thrombotic
complications (25). Platelets play an important role in pro-
gression of atherosclerosis. Platelets effect the endothelial
cells, leukocytes and extricate the inflammatory agents
providing to adhesion and transmigration of monocytes

NLR, PLR and CTO in STEMI

(11,12). Therefore, increased PLR due to elevated platelet
and reduced lymphocyte counts might be related with in-
creased vascular complications in STEMI patients.

The previous studies showed that existence of CTO in a
non-IRA was associated with poor prognosis in patients un-
dergoing primary PCl for acute STEMI (3,5,29). If distal cor-
onary flow of CTO depended on collateral blood flow from
IRA, the infarct area related IRA will spread more wide my-
ocardial area. In addition, presence of concurrent CTO in
the non-infarct-related artery is higher in terms of cardio-
vascular risk factors and comorbidities. Increased mortality
in this population could be related to low PCl success (6).
So, some simple hematological parameters could permit in-
terpretation of PCl outcomes and mortality risk preproce-
durally. However, time should not be wasted waiting for
the results of hematological parameters in STEMI.

This is the first study that showed the impact of hematolog-
ical parameters such as NLR and PLR, in estimation of con-
current CTO for STEMI patients. Previous studies showed
that existence of concurrent CTO was related with impaired
left ventricular functions in STEMI patients when compared
to those without concurrent CTO (3,5). The most likely
mechanism may be that patients with concurrent CTO, lose
of their potential coronary collaterals in the coronary ar-
tery, resulting in less blood supply to the infarct-related ar-
tery and larger infarct size. Lee et al. (27) have reported that
increased neutrophil numbers predict a higher infarction
area, worse angiographic results, and poor short-time prog-
nosis in patients with STEMI. Tanriverdi et al. (28) showed
that STEMI patients with NLR > 5.47 had significantly higher
infarct area and NLR > 5.47 was an independent predictor
of in-hospital mortality. The results of our study are com-
patible with these findings. Elevation in NLR in STEMI pa-
tients with concurrent CTO is probably due to association
between large infarction size and increased neutrophil
count. Buyukkaya et al. (28) demonstrated that existence
and severity of metabolic syndrome was correlated with
changes in NLR. In our study, STEMI patients with concur-
rent CTO were found to have increased prevalance of ath-
erosclerotic and metabolic syndrome risk factors (HT, HL)
except diabetes. So, the association between elevated NLR
and presence of concurrent CTO may also be attributed to
higher frequency of metabolic syndrome risk parameters in
this group (9). The poor prognostic impact of NLR in STEMI
patients, which was shown in previous studies, may be
stemmed from the relationship between NLR and existence
of CTO in non-IRA. Chronic total occlusion was related with
raised mortality in STEMI patients. Data about PLR and its
relationship with coronary events are lacked. Several cyto-
kines such as interleukin (IL)-1, IL-3 and IL-6 which are se-
creted in pro-inflammatory phase of systemic inflammation
stimulate the production of megakaryocytes, lead to in-
crease in platelet counts. Some studies showed that in-
creased platelet counts are related with development of
atherosclerotic processes and related complications.
Morever, platelets induce the leukocyte differentiation for
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more proadhesive and promigratory phenotype, and leuko-
cytes produce mediators that more activate the platelets.
It is important to know that the relation among platelets,
leukocytes and endothelial cells are frequently two-way
(30,31). Accordingly, in current study there was moderate
correlation among PLR and NLR. Platelet to lymphocyte ra-
tio, mediator of acute inflammatory response in athero-
sclerotic processes, was elevated in STEMI patients with
concurrent CTO and was related with larger infarct size. The
superiority of PLR over NLR in prediction of presence con-
current CTO in STEMI patients was showed in ROC curve
analysis. This result may have been stemmed from higher
sensitivity of PLR in promoting inflammatory response (32).
Cicek and et al (33) showed together of PLR and NLR can be
helpful for the estimation of in-hospital and long-time mor-
tality in STEMI patients undergoing primary PCl. Again,
Turkmen et al. (34) demonstrated that PLR was a better
predictor of systemic inflammatory response in uremic pa-
tients compared to NLR. In our study, mean eGFR was
within normal limits in both groups; however, the group
with CTO had relatively worse renal functions. This may ex-
plain why PLR was a better predictor for CTO rather than
NLR in STEMI patients.

In this study the prevalence of single and two-vessel CTO in
the non-IRA was 8 % and 0.5%, respectively. This was ap-
propriate with data provided in prior studies with STEMI pa-
tients (3—6). As the existence of CTO in STEMI patients was
related with worse prognosis and PCl failure, it was signifi-
cant to suspect the existence of CTO in non-infarct-associ-
ated artery prior processing to angiography in patients re-
fering with STEMI. Therefore, we performed a basic, quick
test, complete blood count, without wasting time, to obtain
NLR and PLR before primary PCl, which could predict the
presence of concurrent CTO. Furthermore, we described
several basic clinical predictors for the existence of CTO in
non-infarct associated artery. We found out that history of
HT and HL, and lower LVEF were related with the existence
of concurrent CTO.

Limitations

The retrospective design of our study was unable to assess
the longitudinal relationships. We could not investigate the
benefit of recanalization of the concurrent CTO lesion and
short or long period survival. In many patients, the time of
the CTO could not be detected obviously, but it was consid-
ered after attentive evaluation of the plaque formation to
be >3 months old and, therefore, it assumed as correct CTO
(15). But there was a possibility of the inclusion the patients
who had the occlusion for less than 3 months. Additionally,
the patients with prior Ml and CABG were excluded from
the study. So, the frequency of coexistent CTO in STEMI pa-
tients could be underestimated as some of these patients
could had probably CTO.

Conclusion
Several risk stratification systems have been developed for

NLR, PLR and CTO in STEMI

patients who were referred to hospital with STEMI. The
presence of CTO at non-IRA has been detected to indicate
the high-risk patients due to increased mortality and low
PCl success. PLR and NLR are simple laboratory parameters
that could be easily calculated. These parameters can per-
mit prediction of high short and long period mortality and
low procedural success before the primary PCl in STEMI pa-
tients.
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HIV/AIDS Hastalarinda Osteoporoz/Osteopeni Sikhigi,
D Vitamini Diizeyleri ve iliskili Risk Faktorleri
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Oz. Sorumlu Yazar / Corresponding Author
Amag: insan immiin yetmezlik viriisii (HIV) ile enfekte bireylerde kemik mineral yogunlugunda (KMY) azalma sik Dr. Nesibe KORKMAZ
gorilmekte ve osteopeni, osteoporoz orani ile kemiklerde kirik riski genel poptilasyona gére daha yliksek seyret- Enfeksiyon Hastaliklari ve Klinik Mikro-

mektedir. Calismamizda gift enerjili X-15in1 absorbsiyometrisi (DXA) sonucuna gére hastalarimizin osteoporoz/os-

biyoloji Klinigi, Diskapi Yildirim Beyazit
teopeni sikhgi ve iliskili risk faktorlerinin irdelenmesi, 25 (OH) vitamin D sonuglarinin degerlendirilmesi hedef-

Egitim Arastirma Hastanesi,

lendi. .

Materyal ve metod: Klinigimizde 2011-2021 tarihleri arasinda takip ettigimiz HIV ile enfekte hastalarin dosyalari Ziraat, Sehit Omer Huallsdemlr ?ulvarl
geriye doniik olarak incelendi. DXA sonucuna ve 25 (OH) vitamin D diizeyine ulasilan hastalar calisma kapsa- NO:1,06110 Altindag/AnkaraTURKIYE
minda degerlendirildi. Olgularin yas, cinsiyet, bulas sekli, sigara kullanimi, CD4 T lenfosit dlzeyleri, HIV RNA se-

viyeleri KMY sonuglarina gére karsilastirildi. E-mail: nesibeaydogan@hotmail.com
Bulgular: KMY sonucuna ulasilan 146 hastanin yas ortalamasi 44, CD4 T lenfosit ortalamasi 399 idi. Hastalarin

dokuz (%6)'unda osteoporoz, 44 (%30)’iinde osteopeni saptandi. Osteoporoz/osteopeni saptanan hastalarin % Gelis tarihi / Received: 17.02.2022

49'u 50 yas altinda idi. Cinsiyet, CD4 T lenfosit sayisi, HIV viral yik agisindan osteoporoz/osteopeni ile KMY nor-
mal olan grup arasinda istatistiksel anlamli fark saptanmadi. 25 (OH) vitamin D dizeyleri, 0-20 arasinda olanlar
85/116 (%73), 21-30 arasinda olanlar 24/116 (%20), 30’un tizerinde olanlar 7/116 (%6) bulundu.

Sonug: Calismamizda, HIV ile enfekte hastalarimizin 6nemli bir kisminda KMY’de azalma ve ciddi D vitamin ek-
sikligi saptanmistir. Ozellikle tarama dnerilmeyen geng hasta grubunda da osteoporoz/osteopeni insidansinin DOI: 10.35440/hutfd.1075228
yiksek oldugu gézden kagirilmamalidir. D vitaminin imminmodiilatér ve kemik sagligindaki etkileri géz ardi edil-

meden eksikligin oldugu hastalara replasman tedavilerinin uygulanmasi gerektigini disinmekteyiz.
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Abstract

Background: Decrease in bone mineral density (BMD) is common in individuals infected with human immune
deficiency virus (HIV) and the rate of osteopenia, osteoporosis and bone fracture risk are higher than the general
population. In our study, we aimed to evaluate the frequency of osteoporosis/osteopenia according to the re-
sults of dual-energy X-ray absorptiometry (DXA) and examination of associated risk factors and also evaluate the
results of 25 (OH) vitamin D.

Materials and Methods: The files of HIV-infected patients we followed up in our clinic between 2011 and 2021
were retrospectively reviewed. Patients with DXA results and 25 (OH) vitamin D levels were evaluated within the
scope of the study. Age, gender, mode of transmission, smoking, CD4 T lymphocyte levels, HIV RNA levels of the
cases were compared according to BMD results.

Results: The average age of 146 patients with BMD results was found 44, and the CD4 T lymphocyte was 399.
Osteoporosis was diagnosed in nine (6%) patients and osteopenia was diagnosed in 44 (30%) patients. 49% of
patients diagnosed as osteoporosis/osteopenia were under the age of 50. There was no statistically significant
difference between the osteoporosis/osteopenia group and the group with normal BMD in terms of gender, CD4
T lymphocyte count and HIV viral load. 25 (OH) vitamin D levels were found as 85/116 (73%) between 0-20,
24/116 (20%) between 21-30 and 7/116 (6%) above 30.

Conclusions: In our study, a significant decrease in BMD and severe vitamin D deficiency were found in a signi-
ficant portion of our HIV-infected patients. Especially in young patient group for whom screening is not recom-
mended. It should be considered that the incidence of osteoporosis/osteopenia may be high. Without ignoring
the effects of vitamin D on immunomodulatory and bone health, we think replacement therapy should be app-
lied to patients with deficiency.

Keywords: Osteopenia, Osteoporosis, 25(0OH)vitamin D, HIV
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Giris

insan immiin yetmezlik viriisu (HIV) ile enfekte olan hasta-
larda genel populasyona gére kemik mineral yogunlugunda
(KMY) azalma ve kirik riski daha fazla gorulmektedir (1-3).
Oliimciil olmaktan uzaklasan HIV infeksiyonunda D vitamini
eksikligi ve KMY’de azalma gibi yasam kalitesini etkileyen
kronik hastaliklar ve ek problemlerin yonetimi ¢ok daha
onemli hale gelmistir (4). Yapilan galismalarda HIV ile en-
fekte hastalarda osteoporoz %2-23, osteopeni %24-59,5
oranlarinda bildirilmistir (5-8). HIV enfeksiyonunda gorilen
kemik demineralizasyonun nedenleri belirsizdir (9). Dustk
viicut kitle indeksi, fiziksel inaktivite, malabsorbsiyon, hipo-
gonodizm, vitamin D eksikligi, sigara kullanimi, HIV enfeksi-
yonunun kendisi, viral ylk ve tedavide kullanilan ilaglar bu
nedenlerden bazilaridir (10,11).

Vitamin D eksikligi genel olarak her yastan bireyi etkileyen
kiresel bir sorundur. HIV/AIDS olgularinda bilinen genel
risk faktorleri yaninda, HIV'in kendisine ve kombine antiret-
roviral tedavi (cART) kullanimina bagli olarak vitamin D ek-
sikligi daha yliksek oranlarda izlenmektedir. Yapilan gesitli
calismalarda HIV ile enfekte bireylerin neredeyse tama-
minda D vitamini yetersizligi oldugu (kalsidiol seviyesi<30
ng/ml), %30 kadarinda da D vitamini eksikligi (kalsidiol sevi-
yesi<20 ng/ml) oldugu saptanmistir (12,13). D vitamininin
antiinflamatuar, antimikrobiyal, immiinmodilator etkileri
oldugu bilinmektedir. ART altindaki hastalarda bile, azalmig
D vitamini seviyeleri ile osteoporoz, kardiyovaskdiler hasta-
liklar, tip Il diyabet ve enfeksiyonlar gibi komorbiditeler ara-
sinda iliski oldugu saptanmistir (12,14,15).

Calismamizda klinigimizde takip ettigimiz naiv HIV ile en-
fekte hastalarin kemik mineral yogunlugu 6lciim sonuglari,
25 (OH) vitamin D diizeyleri ve osteoporoz, osteopeni sap-
tanan hastalarin risk faktorlerinin irdelenmesi hedeflendi.

Materyal ve Metod

Uciincii basamak egitim ve arastirma hastanesinde 2011-
2021 tarihleri arasinda takip ettigimiz 252 HIV ile enfekte
hastanin dosyalari retrospektif olarak degerlendirildi. KMY
sonuglarina gore risk faktoérleri karsilastirilirken, sekonder
osteoporoz/osteopeni nedenlerine sebep olabilen hiperti-
roidi, hiperparatiroidi, hipogonadizm, diabetes mellitus ve
kortikosteroid kullanimi olan olgular calismaya dahil edil-
medi. Olgularin yas, cinsiyet, bulas sekli, sigara kullanimi,
CDA T lenfosit diizeyleri, HIV RNA seviyeleri, KMY 6l¢timleri,
25 (OH) vitamin D dilizeylerine hasta dosyalarindan ulasildi.
Hastalarin tedavi almadan énceki KMY 6lgtimleri ve 25 (OH)
vitamin D dizeyleri calisma kapsaminda degerlendirildi. 25
(OH) vitamin D duzeyleri icin 0-20 ng/mL eksiklik, 21- 30
ng/mL yetersizlik, 30 ng/mL’nin Gzeri yeterli diizey olarak
kabul edildi. Diinya Saglik Orgiitii'niin kriterlerine gére os-
teopeni, T skorunun -2.5 ile -1 arasinda olmasi; osteoporoz,
T skorunun -2.5’in altinda olmasi seklinde tanimlandi.
Calismaya ait etik kurul izni Diskapi Yildirim Beyazit Egitim
Arastirma Hastanesihastanesi etik kurulundan 01.11.2921
tarih ve 123/03 sayi nolu ile alindi.
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Calismada veri analizi igin SPSS 25.0 paket programi kulla-
nildi Galismanin verileri normallik varsayimlari agisindan in-
celendiginde, Kolmogorov-Smirnov degerleri p<0.05 olarak
belirlendi. D vitamin degerleri ile CD4 T lenfosit ve HIV RNA
degerleri arasindaki iliskiyi belirlemek icin nonparametrik
testlerden spearman korelasyon analizi yapildi. Kategorik
degiskenlerin karsilastiriimasinda ChiSquare test ve Fisher’s
Exact test kullanildi.

Bulgular

HIV ile enfekte takip ettigimiz 252 hastanin 146’sinin KMY
sonucuna ulasildi. Hastalarin yas ortalamasi 44,20+14,22
yas, CD4 T lenfosit ortalamasi 399,69+271,63 hiicre/uL, HIV
RNA ortalamasi 13862461,21 IU/ml saptandi. Hastalara ait
sosyodemografik ve klinik 6zellikler tablo 1’de verilmistir.

Tablo 1. Hastalara ait Sosyodemografik ve Klinik Ozellikler

Kemik mineral Osteoporoz
. ogunlugu olan tiim +
Degiskenler Y8 hagstalar osteopeni
N=146 N=53
Cinsiyet n (%)
Kadin 19 (13,0) 10 (18,9)
Erkek 127 (87,0) 43 (81,1)
25 (OH) vitamin D dii-
zeyi (ng/ml) n (%)
Yok 74 (50,7) 16 (30,2)
Ciddi yetersiz 54 (37,0) 32 (60,4)
Yetersiz 13 (8,9) 3(5,7)
Normal 5(3,4) 2(3,8)
Bulas n (%)
Bilinmiyor 19 (13,0) 8 (15,1)
Homosekstiel 39 (26,0) 15 (28,3)
Heteroseksuel 88 (60,3) 30 (56,6)
Yas n (%)
50 yas alti 95 (65,1) 26 (49,1)
50 yas Ustii 51 (34,9) 27 (50,9)
Ek Hastalik n (%)
Yok 125 (85,6) 45 (84,9)
Var 21 (14,4) 8 (15,1)
Sigara n (%)
Yok 52 (35,6) 27 (50,9)
Var 80 (54,8) 25 (47,2)
Bilinmiyor 14 (9,6) 1(1,9)
CDA4 T lenfosit
(hiicre/pL) n (%)
350 alti 73 (50,0) 25 (47,2)
350 Ustu 73 (50,0) 28 (52,8)
HIV RNA
(IU/ml) n (%)
100.000 alti 55 (37,7) 19 (35,8)
100.000 st 88 (60,3) 32 (60,4)
Bilinmiyor 3(2,1) 2(3,8)

KMY sonucuna ulasilan 146 hastanin dokuz (%6)’unda oste-
oporoz, 44 (%30)'Unde osteopeni saptandi. KMY sonucu
normal gelen hastalar ile sekonder osteoporoz/osteope-
niye sebep olan risk faktorleri ¢ikarildiktan sonra kalan os-
teopeni/osteoporoz hastalari karsilastirildi. Osteoporoz/os-
teopeni saptanan hastalarin %88’inde D vitamini eksiklik ve
yetersizligi oldugu gorildi, diger degiskenlerin analizleri
tablo 2’de 6zetlenmistir.
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Tablo 2. Kemik Mineral Yogunlugu Sonuglarina gore Cesitli
Degiskenlerin Karsilastirilmasi

Osteoporoz
. Normal +
Degiskenler N=88 osteopeni P
N=50
Cinsiyet n (%)
Kadin 9 (10,2 8(16,0
Erkek 79((89,8)) 42((84,0)) 0.3217
Bulas yolu n (%)
Bilinmiyor 11(12,5) 8(16,0)
Homosekstiel 24 (27,3) 15 (30,0) 0.748*
Heteroseksuel 53 (60,2) 27 (54,0)
Sigara n (%)
Yok 23(30,7) 26 (53,1)
Var 52 (69,3) 23 (46,9) 0.013%
CDA4 T lenfosit
(hiicre/pL) n (%)
350 ?IU“ 44 (50,0) 22 (44,0) 0.498#
350 Ustu 44 (50,0) 28 (56,0)
HIV RNA
(IU/ml) n (%)
100.000 alti 34 (39,1) 19 (39,6) 0.954#
100.000 st 53 (60,9) 29 (60,4)
25 (OH) Vitamin D
(ng/ml) n (%)
Ciddi yetersiz 20 (60,6) 30(88,2)
Yetersiz 10 (30,3) 3(8,8) 0.027*
Normal 3(9,1) 1(2,9)

*:Fisher’s Exact test, #;ChiSquare test, p<0.05 istatistiksel olarak anlamli

HIV ile enfekte takip ettigimiz 252 hastanin 116’sinin 25
(OH) vitamin D dizeylerine ulasildi. 25 (OH) vitamin D di-
zeyleri, 0-20 arasinda olanlar 85/116 kisi (%73), 21-30 ara-
sinda olanlar 24/116 (%20) kisi, 30’'un Uzerinde olanlar
7/116 (%6) kisi idi.

Tartisma

HIV ile enfekte bireylerde etkili ve erken antiretroviral te-
davilerle birlikte beklenen yasam siireleri uzamistir. Bekle-
nen yasam sliresi uzadik¢a osteoporoz, osteopeni gibi ko-
morbiditelerin gorilme sikligi da artmakta ve bu hastalikla-
rin yonetimi de hastaligin yonetimi kadar énemli bir hal al-
maktadir. Bilinen klasik risk faktorlerinin yani sira, HIV en-
feksiyonunun kendisi de kemik kaybina katkida bulunmak-
tadir (16). Calismamizda cift enerjili X-1sin1 absorbsiyomet-
risi (DXA) sonucuna ulasilan 146 naiv HIV ile enfekte hasta-
nin %36’sinda osteoporoz/osteopeni oldugu saptanmis
olup, hastalarin dokuz (%6)'unda osteoporoz, 44
(%30)’Gnde osteopeni saptanmistir. Brown ve ark.nin te-
davi naiv yas ortalamasi 31-44 arasinda olan 10 galismayi
irdeledikleri bir meta analizde kemik mineral dansitesinde
azalma %12 ile %62.5 arasinda bulunmus ve ayni meta ana-
lizde HIV ile enfekte olmayan gruba gére osteopeni ve os-
teoporoz oranlarinin 6.4 ve 3.6 kat fazla oldugu tespit edil-
mistir (17). Vlot ve ark.nin tarafindan yapilan bir ¢calismada
yas ortalamasi 39 olan tedavi naiv hastalar degerlendirilmis
ve galismamiza benzer sekilde osteopeni %44, osteoporoz
%11 olarak saptanmistir (18). Ulkemizden Yenilmez ve
ark.nin tedavi naiv hastalarda yaptiklari bir galismada oste-
openi %47.5, osteoporoz %7.5, Senoglu ve ark.nin naiv has-
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talar degerlendirdikleri ¢alismada ise osteoporoz/osteo-
peni orani %46, osteoporoz orani %19 saptanmistir. Se-
noglu ve ark.nin galismasinda sekonder osteoporoz risk fak-
torleri galisma disi degerlendirilmemistir (19,20). HIV ile in-
fekte olan ve olmayan erkeklerin karsilastirildigi bir calis-
mada fraktur sikhgi HIV ile enfekte bireylerde 2.5/1000
hasta yili, HIV ile enfekte olmayanlarda 1.9/1000 hasta yili
olarak bulunmustur (21). HIV ile enfekte bireylerde osteo-
poroz, osteopeni oranlari yas gruplarina, tlkelere gore fark-
lliklar géstermekte ve normal populasyona goére osteopo-
roz, osteopeni ve kirik riski daha yiksek seyretmektedir.
HIV ile enfekte bireylerde kemik saghginin korunmasi, er-
ken tani ve tedavinin planlanmasi icin KMY ile kemik tara-
malarinin yapilmasi ve risk faktorlerinin degerlendirilmesi
oldukga 6nemlidir.

HIV ile infekte hastalara, postmenopozal kadin ve >50 yas
erkek olmasi halinde DXA yapilmasi onerilmektedir (22).
Daha geng hastalarda fraktir riski diisiik oldugu icin DXA ile
tarama onerilmemekteyse de, fraktiir 6ykiisi olan kisilerde
yasa veya cinsiyete bakilmaksizin DXA yapilmasi 6nerilmek-
tedir (23). Calismamizda (izerinde durmak istedigimiz
onemli bir nokta ise osteoporoz ya da osteopeni gelisen
hastalarimizin yaklasik yarisinin (%49) 50 yas altinda oldu-
gunun tespit edilmis olmasidir. Brown ve arkadaslarinin 331
tedavi naiv hastayi degerlendirdikleri calismada hastalarin
%31’'inde KMY’de dislkliik saptanmis ve yas ortalamasi da
36 bulunmustur (24). Senoglu ve ark.nin ¢calismasinda da
131 osteoporoz/osteopeni saptanan hastanin %81’inin 50
yas altinda oldugu tespit edilmistir (20). Cimen ve ark.nin
tedavi alan, viral yik negatif 50 yas alti ve premenapozal
kadinlarda yaptiklari ¢alismada yas ortalamasi 38 olan 72
hasta degerlendirilmis ve hastalarin %19.3’tnde disiik KMY
saptanmistir (25). Ozellikle HIV ile enfekte bireylerde geng
populasyonda da KMY’de ki azalma dikkat c¢ekicidir. Rutin
KMY taramasi yapilmasi onerilen, risk faktorleri tasiyan
grup disinda da kemik taramasinin yapilmasinin osteo-
peni/osteoporoz varliginin erken saptanmasi, hayat kalite-
sinin arttirilmasi igin dnemli oldugunu diisinmekteyiz.
Bircok faktor HIV ile enfekte bireylerde osteoporoz, osteo-
peniye sebep olabilmektedir. Calismamizda yiksek viral ylk
ve diisik CD4 T lenfosit sayilari ile osteoporoz, osteopeni
gelisimi arasinda istatistiksel anlamli bir fark bulunmamis-
tir. Santi ve arkadaslarinin 1204 hastayi degerlendirdikleri
calismada da yuksek viral yik ve CD4 lenfosit sayilari ile dii-
sik KMY arasinda zayif bir iliski oldugu bulunmustur (26).
Ulkemizden Yenilmez ve ark.nin 101 tedavi naiv hastay de-
gerlendirdikleri ¢calismada da ¢alismamizla benzer sekilde,
yuksek viral ylk ve diigsik CD4 lenfosit sayilari ile osteopo-
roz, osteopeni gelisimi arasinda iliski saptanmamustir (19).
Calisma kapsaminda 10 yildir takip ettigimiz hastalarimizin
116’sinin 25 (OH) vitamin D degerlerine ulasiimis olup has-
talarimizin %73’tinde D vitamini eksikligi saptanmistir. HIV
ile enfekte bireylerde D vitamin eksikliginin degerlendiril-
digi bir meta analizde bu oranin %70 ile %83 arasinda de-
gistigi saptanmistir (27). Vitamin D eksikligi Ulkemizde yay-
gin olarak goriilmektedir. Gimiser ve ark.nin ¢alismasinda
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111 HIV ile enfekte hastanin D vitamini sonuglari degerlen-
dirilmis ve hastalarin %71.2’sinde D vitamini eksikligi sap-
tanmistir (28). Ek hastaligi olmayan hastaneye herhangi bir
sebeple basvuran hastalarda yapilan bir calismada bu oran
%51.8, Tamer ve ark.nin kontrol grubunda da %63 saptan-
mistir (29,30). Ulkemizde HIV ile enfekte hastalarda D vita-
mini degerlerinin irdelendigi calisma sayisi azdir. Aydin ve
ark.nin D vitamini seviyelerinin ylksek oldugu yaz aylarinda
yaptiklari bir calismada 96 HIV ile enfekte hastanin D vita-
mini seviyeleri degerlendirilmis olup hastalarin %14.4’inde
D vitamini eksikligi,%68.8’inde yetersizligi tespit edilmistir
(31). D vitamini eksikligi cut-off degerlerindeki farkliliklar,
glinese maruziyet farkliliklari, mevsim, enlem, irksal farkli-
liklar, yasam tarzi farkhliklari gibi bircok sebep D vitamin se-
viyeleri ile ilgili net sonuglara ulasilamamasina sebep ol-
maktadir. Fakat calismamizda da gorduglimiiz tzere hasta-
larin %73’tGnde ciddi D vitamini eksikligi, osteoporoz/ oste-
openi gelisen hastalarin da %88’inde D vitamin eksikligi
mevcuttu. D vitaminin immiin regilasyondaki rold, kalsi-
yum ve kemik metobalizmasindaki 6nemi dislintlecek
olursa D vitamin takviyelerinin HIV ile enfekte bireylerde
onemli oldugu kanaatindeyiz. D vitamini istemlerine Saglik
Bakanligi yonetmeligi geregi getirilen kisitlamalar nedeniyle
enfeksiyon hastaliklari kliniklerinden rutin istemler yapila-
mamakta ve hastalar cogunlukla ilgili branslara yénlendiril-
memektedir. Kemik sagliginin yonetimi HIV ile enfekte has-
talarda multidisipliner yapilmalidir ve endokrinoloji, fizik te-
davi gibi branslarla koordineli calisiilmasi gerektiginin
onemli oldugunu diisiinmekteyiz.

Calisma populasyonunun az olmasi ve 25(OH) vitamin D di-
zeylerinin mevsimsel farklilik gézetmeden irdelenmis ol-
masi ¢calismamizla ilgili kisithliklardir.

Sonug

Calismamizda HIV ile enfekte hastalarimizin (g¢te birinde
dusik KMY ve % 73’linde ciddi D vitamini eksikligi saptan-
mistir. KMY distklGgi olan hastalarimizin yaklasik yarisinin
50 yas altinda olan ve DXA ile tarama 6nerilmeyen grupta
oldugu goriilmektedir. HIV ile enfekte bireylerde osteo-
peni/osteoporoz varliginin erken saptanmasi, hayat kalite-
sinin arttirilmasi, erken ve etkili tedavilerin baslanmasi agi-
sindan 6nemlidir. Bu nedenle rutin tarama 6nerilemeyen
geng hasta grubunda da KMY taramalarinin géz ardi edilme-
mesi gerektigini disinmekteyiz.
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Abstract

Background: In IVF-ICSI cycles with GnRH antagonist protocol, the aim is to investigate the effects of hCG day hemogram values on
OPU and IVF-ICSI success, implantation and clinical pregnancy rates.

Materials and Methods: Patients who underwent IVF-embryo transfer (ET) cycle after controlled ovarian stimulation (COS) ICSI
treatment in a secondary care center between 2019 and 2020 were retrospectively examined. The effects of the differences in Hgb,
HCT, PIt, WBC, P-LCR, PDW, RDW-CV, RDW-SD, and MPV values, which are among the hCG day CBC parameters of the cases, on the
total oocyte (immature (M1)+mature (M2)+ germinal vesicle (GV)) and M2 oocyte counts obtained after OPU, the number of ferti-
lized oocytes (two pronuclei (2PN)) obtained after IVF-ICSI, implantation and clinical pregnancy rates were evaluated.

Results: During the study, 171 patients were evaluated. No significant correlations were found between the Hgb, HCT, WBC, P-LCR,
PDW and MPV values of the cases and the number of aspirated follicles, total oocytes and M2 oocytes after OPU (p>0.05). No
significant correlations were found between the number of 2PN and frozen embryos obtained after IVF-ICSI, implantation and clinical
pregnancy rates (p>0.05). A negative, low or insignificantly strong statistically significant correlation (r=-0.160 and p=0.037) was
found between the platelet count and the number of follicles aspirated after OPU. It was observed that there were negative, low or
insignificantly strong statistically significant correlations between the RDW-CV values of the cases and the number of 2PN and frozen
embryos obtained after IVF-ICSI (r=-0.164, p=0.032 and r=-0.224, p=0.004, respectively). In addition, negative, low or insignificantly
strong statistically significant correlations were found between the RDW-SD value and the number of follicles aspirated after OPU,
total oocytes, and M2 oocytes (r=-0.247, p=0.001; r=-0.24, p=0.003; r=-0.220, p=0.004 respectively). Negative, low or insignificantly
strong statistically significant correlations were found between the RDW-SD value and the number of 2PN, and frozen embryos
obtained after IVF-ICSI (r=-0.219, p=0.004; r=-0.229, p=0.003 respectively).

Conclusions: In conclusion, no significant correlation could be found between women's hCG day Hgb, Hct, WBC, P-LCR, PDW and
MPV values and OPU results or IVF-ICSI success, and these values were not predictive during the treatment process. It was deter-
mined that none of the hemogram parameters affected the implantation or clinical pregnancy rates in the treatment cycles. Alt-
hough we found that OPU results worsened with increasing PIt or RDW-SD values, and fertilization success decreased with increasing
RDW-SD and RDW-CV values, the strength of these correlations was weak.

Key Words: In-vitro fertilization, Hemogram parameters, Intracytoplasmic sperm injection, Pregnancy outcomes, Implantation

Oz.

Amag: GnRH antagonist protokollii IVF-ICSI sikluslarinda, olgularin hCG giinii hemogram degerlerinin OPU ve IVF-ICSI basarisina,
implantasyon ve klinik gebelik oranlarina etkisini aragtirmak amaglandi.

Materyal ve Metod: ikinci basamak bir merkezde, 2019-2020 yillari arasinda kontrollii ovaryan stimiilasyon (KOS) sonrasi ICSI te-
davisi uygulanan IVF-embriyo transferi (ET) siklusu yapilan hastalar retrospektif olarak tarandi. Olgularin hCG ginii CBC para-
metrelerinden Hgb, HCT, Plt, WBC, P-LCR, PDW, RDW-CV, RDW-SD ve MPV degerlerindeki farkliliklarin; OPU sonrasi elde edilen
toplam oosit (immatiir (M1)+matir (M2)+ germinal vezikiil (GV)) ve M2 oosit sayilari, IVF-ICSI sonrasi fertilize oosit (iki proniikleus
(2PN)) sayilari, implantasyon ve klinik gebelik oranlarina etkisi korelasyon analizleri ile degerlendirildi.

Bulgular: Calisma stiresince 171 hasta degerlendirildi. Olgularin Hgb, HCT, WBC, P-LCR, PDW ve MPV degerleri ile OPU sonrasi aspire
edilen follikiil sayisi, toplam oosit ve M2 oosit sayisi arasinda; IVF-ICSI sonrasi elde edilen 2PN ve freeze embriyo sayisi, implantasyon
ve klinik gebelik oranlari arasinda anlamli korelasyonlar bulunamadi (p>0.05). Platelet sayisi ile OPU sonrasi aspire edilen follikdl
sayisi arasinda negatif yonde, diisiik veya 6nemsiz derecede kuvvetli istatistiksel olarak anlamli bir korelasyon (r=-0.160 ve p=0.037)
tespit edildi. Olgularin RDW-CV degeri ile IVF-ICSI sonrasi elde edilen 2PN ve freeze embriyo sayisi arasinda negatif yonde, disiik
veya 6nemsiz derecede kuvvetli istatistiksel olarak anlamli korelasyonlar oldugu goruldi (sirasiyla r=-0.164, p=0.032 ve r=-0.224,
p=0.004). Ayrica, RDW-SD degeriyle OPU sonrasi aspire edilen follikil sayisi, toplam oosit, M2 oosit sayisi; IVF-ICSI sonrasi elde edilen
2PN ve freeze embriyo sayisi arasinda negatif yonde, dusiik veya 6nemsiz derecede kuvvetli istatistiksel olarak anlamli korelasyonlar
saptandi (sirasiyla r=-0.247 ve p=0.001; r=-0.24 ve p=0.003; r=-0.220 ve p=0.004; r=-0.219 ve p=0.004; r=-0.229 ve p=0.003).
Sonug: Sonug olarak, kadinlarin hCG giinii Hgb, Hct, WBC, P-LCR, PDW ve MPV degerleri ile OPU sonuglari veya IVF-ICSI basarisi
arasinda anlamli bir iliski saptanamayip, bu degerlerin tedavi siirecinde 6ngérdiriici olmadigi gorildli. Hemogram parametrelerin-
den higbirinin tedavi sikluslarindaki implantasyon veya klinik gebelik oranlarini etkilemedigi tespit edildi. Artan Plt veya RDW-SD
degeriyle OPU sonuglarinin kotilestigini; artan RDW-SD ve RDW-CV degerleri ile fertilizasyon basarisinin duistigiini tespit etsek de
bu korelasyonlarin giicti zayifti.

Anahtar kelimeler: In-vitro fertilizasyon, Hemogram parametreleri, Intrasitoplazmik sperm enjeksiyonu, gebelik sonuglari,
Implantasyon
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Introduction

It is estimated that 8-12% of couples worldwide are affected
by infertility (1). In-vitro fertilization (IVF) is a type of assisted
reproductive therapy (ART) and a complex procedure de-
signed to combat the current issue of infertility and produce
healthy live births. These extracorporeal fertilization of gam-
etes procedures include conventional IVF and intracytoplas-
mic sperm injection (ICSl) (2). In these procedures, controlled
ovarian stimulation (COS) protocols help to (3) achieve ade-
quate oocyte count and ideal endometrial maturation. After a
successful oocyte pick-up (OPU) procedure, it is inevitable to
get a higher chance of pregnancy thanks to the free of error
ICSI procedure and quality embryo selection. OPU findings
and IVF-ICSI success are affected (4, 5) by various factors such
as the age and health of the couples, the woman's body mass
index (BMI), hormonal values, egg quality, ovarian reserve,
and the presence of endometrial structure in pregnancy-ap-
propriate receptivity.

The diagnosis of a wide range of pathologies, including ane-
mia, infectious diseases, bleeding disorders, and immunologi-
cal and hematological issues, can be achieved (6) by evaluat-
ing the quantitative and structural changes in cells during a
hemogram test (complete blood count (CBC). Iron deficiency
in women results in low hemoglobin and hematocrit (HCT) val-
ues are associated with infertility, abortion, low birth weight
and preterm birth. It has been discovered that anemic
women with inadequate iron levels are more susceptible to
ovulation issues (7).

White blood cell (WBC) count and mean platelet volume
(MPV) are systemic indices of inflammation, and studies
demonstrate that chronic inflammatory processes can have
detrimental impacts on gonadal activities in both men and
women (8-11). Mean platelet volume is also an indicator of
platelet activation since platelet size and platelet activation
has a linear relationship between them. Due to the fact that
the platelet distribution width (PDW) depicts the heterogene-
ity of platelet function, the activation or malfunction of plate-
lets, endothelial cells, and monocytes has been reported in in-
fertile women (8, 12, 13).

Numerous research on the function of CBC parameters, which
are inflammatory markers exist. However, in predicting IVF
success, there is a need to investigate the association be-
tween other CBC parameters and IVF-ICSI treatment success.
In addition to inflammatory CBC parameters such as the WBC
and MPV values on the day of human chorionic gonadotropin
(hCG) injection, in this study, in IVF-ICSI cycles with a gonado-
tropin-releasing hormone (GnRH) antagonist protocol, we in-
vestigated how anemia or platelet functions affect the treat-
ment process, implantation, and clinical pregnancy rates of
the cases.

Materials and Methods

In the clinic of our Assisted Reproduction Treatment Center,
171 IVF-embryo transfer (ET) cycles that received ICSI treat-
ment following COS were retrospectively reviewed between

The Effect of Hemogram Parameters in IVF-ICSI Cycle

2019 and 2020. In order to carry out the study, ethics com-
mittee approval was obtained from Private Memorial Sisli
Hospital ethical committee for this study (Issue and Date: 003-
09 May 2022) For all phenomena, the GnRH antagonist proto-
col was applied to achieve COS. The treatment has been initi-
ated on the second or third day of the cycle. The subjects re-
ceived a subcutaneous injection of 250 mcg of recombinant
human chorionic gonadotropin (r-hCG) following the discov-
ery of follicles measuring 17 mm or larger during follicular fol-
low-up with transvaginal ultrasonography (TV-USG).

34-36 hours after recombinant human chorionic gonadotro-
pin administration, oocyte retrieval (OPU) was performed un-
der general anesthesia and TV-USG guidance. The oocyte-con-
taining intrafollicular fluid was aspirated using an OPU needle
(Cook 1735, 17 G) and transferred to 14 ml tubes (Falcon, BD
France). Under a stereomicroscope(Nicon, Japan), oocytes
from follicular fluid placed into a Petri dish (Corning 90 ml)
were picked. The hyaluronidase enzyme was given to the se-
lected oocytes, and the cumulus cells around the oocytes
were separated with the aid of a 135-175 mm pipette. Oo-
cytes isolated from cumulus cells were transferred to a spe-
cialized culture medium, housed in an incubator, and pre-
served until ICSI treatment. Germinal vesicle (GV), metaphase
I (M1), metaphase Il (M2), and pronucleus (PN) were defined
as formations based on the maturation status of the oocytes
collected during the oocyte collection process. The M2 oo-
cytes were treated with intracytoplasmic sperm injection.
Following 3-5 days of sexual abstinence, a semen sample was
sought from the male partner. Within 30 minutes of sampling,
semen fluid was expected to become liquid. After examining
the volume, viscosity, and pH of the semen, its morphology
was assessed. Sperm count and its morphology were analyzed
in accordance with World Health Organization (WHO) require-
ments by examining sperm under a 20X maghnification light mi-
croscope (14). Then the sperm was made ready for the ICSI
treatment.

Transfer of a fresh embryo was realized between days 3 and 6
following OPU. In addition to frozen transfer cycles following
embryo cryopreservation, fresh transfer cycles and the num-
ber of transplanted embryos were also recorded. Blood levels
of beta-hCG were used to determine the pregnancy status of
the cases 12 days after the transfer. 7-10 days later, the endo-
metrial cavity of women with a positive pregnancy test (beta-
hCG>30IU/L) was evaluated by TV-USG to evaluate the gesta-
tional sac (GS). Seven weeks after ET, clinical pregnancies
were confirmed by GS and fetal heartbeat on TV-USG or by
identification of trophoblastic tissue in the abourtus material.
After establishing a differential diagnosis for ectopic preg-
nancy, it was determined that biochemical pregnancy formed
in cases in which no GS was visible on TV-USG. The implanta-
tion rate is defined as the ratio of the number of pregnancies
with a formed gestational sac to the number of embryos
transplanted. In the light of these definitions, the CBC param-
eters of Hgb, Hct, Plt (Platelet), WBC, P-LCR (Platelet large cell
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ratio), PDW, RDW-CV (Red blood cell distribution width varia-
tion coefficient), RDW-SD (Red blood cell distribution width
standard deviation) on the hCG cases and differences in MPV
values; The effects on total oocytes (immature (M1) + mature
(M2) + germinal vesicle (GV)) and M2 oocytes obtained after
OPU, fertilized oocytes (two pronuclei (2PN)) numbers after
IVF-ICSI, implantation and clinical pregnancy rates were inves-
tigated.

Age, duration and cause of infertility, history of assisted repro-
ductive technology (ART) (unsuccessful intrauterine insemina-
tion (IUI) and IVF attempt), and demographic features of the
couples; The female partner's BMI, gravity, total antral follicle
(AF) count in both ovaries prior to treatment, follicle stimulat-
ing hormone (FSH) and luteinizing hormone (LH) values on the
third (D3) day of the cycle, and r-hCG levels were evaluated.

Statistical Analysis

Continuous variables were represented by mean * standard
deviation, (minimum-maximum), while numbers and percent-
ages represented categorical data. The Kolmogorov-Smirnov
Goodness of Fit Test was used to analyze intergroup normality
of continuous variables. As the data did not follow a normal
distribution, the Kruskal Wallis Analysis (aPost hoc: Mann
Whitney U Test with Bonferroni correction) was used to com-
pare the three groups, while the Mann Whitney U Test was
used to compare the two groups. Chi-Square Test and Fisher's
Exact Test were used to compare categorical data. The IBM
SPSS Package Program version 26.0 was used for the analyses

Table 1. Certain sociodemographic characteristic of the cases

The Effect of Hemogram Parameters in IVF-ICSI Cycle

(IBM Corporation, Armonk, NY, USA). The statistical signifi-
cance level was taken as p<0.05 The significance level estab-
lished by the Mann Whitney U test with Bonferroni correction
was determined as p<0.0016.

In correlation analysis, the correlation coefficient "r" was used
to measure the correlation coefficient. This coefficient's value
ranges from-1to 1, and it was determined that the closer "r's"
absolute value is to 1, the greater the association (linear rela-
tionship between the variables).

Results

While the median age of 171 women who underwent assisted
reproductive technology was 31 (range: 21-47), the median
age of their partners was 34 (range: 23-60), and the average
length of marriage was 5.68 years. Patients had a median BMI
of 24.8 (17.8-35.6) kg/m2. While 25.1% of cases had a history
of one failed IVF attempt, 15.9% had a history of two or more
failed attempts. While 16.4% of the cases had a history of one
failed 1Ul attempt, 18.1% of the cases had a history of two or
more unsuccessful Ul attempts. Considering the causes of in-
fertility requiring in-vitro fertilization, it was determined that
female infertility (40.3%) was the most common cause cumu-
latively, while male infertility (other abnormal spermiogram
parameters other than azoospermia, varicocele, endocrine
reasons, congenital problems, etc.) was the cause for which
IVF-ICSI was planned most frequently when the reasons were
evaluated alone (Table 1).

Med
(min-max)

Age (year) *** 31 (21-47)
Age of the Partner (year) 34 (23-60)
Date of Marriage 5,68 (0,58-22)
Gravida 0(0)a
BMI (kg/m?) 24.8 (17.8-35.6)
Failed IVF attempt

0 101 (59,1%)

1 43 (25,1%)

2 14 (8,2%)

23 13 (7,7%)
Failed IUI attempt

()} 107 (62,6%)

1 28 (16,4%)

2 26 (15,2%)

>3 10 (5,9%)
Infertility etiology
Unexplained infertility 21 (12,3%)
Male infertility 63 (36,9%)

. Azoospermia 9(5,3%)

. Other causes 54 (31,6%)
Female infertility 69 (40,3%)

. Tubal causes 21(12,3%)

. PCOS 18 (10,5%)

. POI 6 (3,5%)

e  Endometriomas 4(2,3%)

e  Other causes 20 (11,3%)
Female and male infertility 15 (8,8%)
PGD 3(1,8%)
Total 171 (100,0)

BMII: Body mass index, IVF: In-vitro Fertilisation , IUI:Intrauterine insemination, PCOS: Polycystic ovary syndrome, POI:Primary ovarian insufficiency, PGD:
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Preimplantation genetic diagnosis.

Table 2 provides the median, lowest, and maximum values
for the CBC parameters of the cases. No significant associa-
tion was detected between the values of hemoglobin, Hct,
WBC, P-LCR, PDW, and MPV and the number of follicles as-
pirated following OPU, the total number of oocytes, and M2
oocytes (p>0.05). In addition, there was no association be-
tween these CBC values and the number of 2PN and frozen
embryos retrieved after IVF-ICSI, implantation, and clinical
pregnancy rates (p>0.05) (Table 3).

A negative, low or insignificantly strong statistically signifi-
cant correlation was detecterd between the platelet count
and the number of follicles aspirated following OPU (r=-
0.160 and p=0.037) (Table 3).

Statistically significant negative, weak or insignificantly
strong associations between the RDW-CV values of the cases
and the number of 2PN and frozen embryos acquired during
IVF-ICSI (r=-0.164, p=0.032 and r=-0.224, p=0.004, respec-
tively) were found. In addition, with RDW-SD value, number
of follicles aspirated after OPU, total oocytes, and number
of M2 oocytes;Negative, low, or insignificantly strong statis-

The Effect of Hemogram Parameters in IVF-ICSI Cycle

tically significant correlations were found between the num-
ber of 2PN and frozen embryos obtained after IVF-ICSI (r=-
0.247 and p=0.001, respectively; r=-0.24 and p=0.003; r=-
0.220 and p=0.004, r=-0.219 and p=0.004, r=-0.229 and
p=0.003) (Table 3).

Tablo 2. Analysis of hemogram parameters of the cases

Median value (min-max).

Hgb (g/dL) 13.0 (9.0-15.5)
Het (%) 40.0 (31.0-94.0)
PLT (103/uL) 291.0 (160.0-531.0)
WBC (103/uL) 8.0 (4.0-16.0)
P-LCR (%) 24.0 (12.2-43.0)
PDW (fL) 12 (8.8-22.0)
RDW-CV (%) 13 (10.9-19.0)
RDW (fL) 40.7(34.4-55.0)
MPV (fL) 9.5 (6.0-14.0)

Hgb: Hemoglobin, Hct: Hematocrit, PIt: Platelet, WBC: Leukocytes, P-LCR:
Platelet large cell ratio, PDW: Platelet Distribution Width, RDW-CV: Red
blood cell distribution width variation coefficient, RDW-SD: Red blood cell
distribution width standard deviation and MPV: Mean platelet volume.

Table 3. Correlation analysis of hemogram parameters of the cases and the results of OPU and IVF-ICSI treatment

Hgb Hct Pt WBC P-LCR PDW RDW-CV RDW-SD MPV
N - % r .006 .009 -.160 .031 -.037 -.125 -.132 -.247** -.018
2‘ % 2 p .934 .907 .037 .691 .636 104 .085 .001 .816
=8 N 171 171 171 171 169 171 171 171 171
5 g ° r -.016 -.019 -.120 .039 -.058 -171° -.113 -.224" -.073
8 I E. p .835 .803 118 .608 451 .025 140 .003 .343
2 N 171 171 171 171 169 171 171 171 171
s o r .054 .033 -.118 .017 -.036 -.111 -.149 -.220™ -.033
,3 E. p .480 .667 123 .828 .639 147 .052 .004 .671
2 N 171 171 171 171 169 171 171 171 171
= r .022 .040 -.149 .014 -.106 -.138 -.164" -.219" -.115
_ o p 778 .606 .052 .858 169 .072 .032 .004 134
Q o N 171 171 171 171 169 171 171 171 171
'-2'-' . B 5 § r -.010 .027 -.055 -.088 -.018 -.105 -.224" -.229" -.048
'8 .% Y s P .902 729 .A87 .263 .819 .184 .004 .003 .544
- &= 5 N 163 163 163 163 161 163 163 163 163
Implantation rate r -.092 -.193 -.079 .094 .022 -.131 -.090 -.044 -.067
p 457 115 .524 446 .858 .285 468 .720 .589
N 68 68 68 68 68 68 68 68 68
Clinical pregnancy r -.030 -.109 .022 .076 -.067 -.205 .017 -.013 -.041
rate p .809 .375 856 539 .585 .093 .891 913 .738
N 68 68 68 68 68 68 68 68 68

*Spearman's rank correlation coefficient

OPU: Oocyte retrieval procedure, IVF-ICSI: In-vitro fertilization-intracytoplasmic sperm injection, M2 oocyte: Mature oocyte, 2PN: Two pronuclei
(fertilized oocyte), Hgb: Hemoglobin, Hct: Hematocrit, Plt: Platelet, WBC: Leukocytes, P-LCR: Platelet large cell ratio, PDW: Platelet Distribution
Width, RDW-CV: Red blood cell distribution width variation coefficient, RDW-SD: Red blood cell distribution width standard deviation and MPV: Mean

platelet volume.

Discussion

In this study, no significant association was found between
the HCG day CBC parameters of women, Hgb, Hct, WBC, P-
LCR, PDW, and MPV values, and OPU results or IVF-ICSI suc-
cess; therefore, these values were not predictor for treat-
ment outcomes. It was determined that none of the hemo-
gram parameters impacted implantation or clinical preg-
nancy rates during the treatment cycles.

It was determined that the higher the Plt value on the hCG
day of the cases, the fewer the number of aspirated follicles
during OPU. Red cell distribution width standard deviation
was found to be inversely proportional to the number of fol-
licles aspirated and collected oocytes following OPU, or the
success of fertilization following IVF-ICSI. Similarly, it was
found that as RDW-CV value increased, fertilization success
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in cycles reduced. Within this context, the weakness of the
intensity of negative correlations in all analyses should not
be neglected.

Tola (8), demonstrated that increasing the PIt value in cases
of unexplained infertility boosted the number of embryos
retrieved following IVF treatment and the fertilization rate.
Furthermore, Tola discovered that the MPV value and the
number of embryos created were inversely proportional in
her study. One possible explanation for the discrepancy in
our study's result is that the researcher only collected data
on women who were not obese and had unexplained infer-
tility. However, as evidenced by our findings, it was con-
cluded that none of the inflammatory marker CBC val-
ues were indicative of clinical pregnancy rates.

Red cell distribution width (RDW), is a measure of the varia-
bility of red blood cell volume that is used as part of the
standard CBC (15). RDW typically increases when iron defi-
ciency anemia, folate deficiency anemia, and vitamin B12
deficiency anemia occur (16). The iron level is vital in sup-
porting ovarian functions (7), while the folate level is im-
portant in embryo development (17). Indeed, the increase
in RDW-SD value and decrease in the number of follicles as-
pirated and collected oocytes following OPU, as well as the
decrease in fertilization success with increasing RDW-SD and
RDW-CV values, can be explained in light of this piece of in-
formation.

An et al., (9) discovered that the PDW value had a negative
impact on embryo quality in IVF-ICSI cycles. Although a lin-
ear relationship between the rate of quality embryos and
the rate of pregnancy was expected, they were unable to es-
tablish any statistically significant relationship between
PDW value and clinical pregnancy rates. Similarly, we con-
cluded that the cases' PDW value had no effect on the im-
plantation or clinical pregnancy rates in the cycles.

The current study's main limitations can be listed as; it was
designed retrospectively, had a small population of infertile
women, and used patient data from a single ART center.
Nonetheless, the findings merit consideration, and it is be-
lieved that prospective studies with a larger number of
cases, as well as sub-parameters such as the quality of the
embryo acquired after ICSI on the third and fifth days, are
required to obtain much more significant results from the
studies.

Conclusion

In conclusion, we found that in IVF-ICSI cycles, none of the
CBC values influenced implantation or clinical pregnancy
rates. Another result suggests that the hemogram parame-
ters Hgb, Hct, WBC, P-LCR, PDW, and MPV had no effect on
OPU or IVF-ICSI success. We detected that the OPU out-
comes deteriorated as PIt, or RDW-SD values increased; and
that fertilization success decreased as RDW-SD and RDW-CV
values increased. Even though the correlation impact re-
mains weak, we believe that these results contribute to the
literature.

The Effect of Hemogram Parameters in IVF-ICSI Cycle
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0z.

Amag: Bu ¢alismanin amaci; yogun bakim Unitesinde yatan hastalarin cinsiyetine ve yasina gore
bébrek tasi insidansi, mortalite durumlari, yogun bakim yatis streleri ve hastane yatis sirelerini
incelemektir.

Materyal ve metod: Bu calisma retrospektif kesitsel bir galisma tasarimi olarak yapilmistir. 2020-
2021 tarihleri arasinda Saglik Bilimleri Universitesi Sanliurfa Mehmet Akif inan SUAM Cerrahi Yo-
gun Bakim Unitesi ve Uroloji Klinigi tarafindan 10-94 yas arasi yogun bakim {initesine yatan 376
hasta ile gergeklestirilmistir. Calisma kapsamina hastalarin cinsiyet, yas, goriintileme sonuncunda
bobrek tas veya kist durumu, mortalite durumu, yogun bakim yatis siiresi, hastane yatis slresi
kayit edilmistir. Veriler Ki-kare, ANOVA ve bagimsiz t-test kullanilarak analiz edilmistir.

Bulgular: Elde edilen bulgulara gére bu ¢alismaya katilan hastalarin bobrek tasi genel insidansi %7
olarak bulunmustur. Bu galisma kapsaminda kadin hastalarin ve erkek hastalarin bébrek tasi insi-
dansi incelendiginde kadin hastalarda %6 olarak bulunurken erkek hastalarda %8 olarak bulun-
mustur. Ancak bu farkhhk istatiksel olarak anlaml bulunmamistir. Ayrica yas ile birlikte bébrek tasi
insidansinin yikseldigi anlasiimistir. Bbrek tasi olanlarin 6lim orani %2 olarak bulunmustur.
Sonug: Bu ¢alisma sonunda elde edilen bulgular literatir ile paralellikler gostermektedir. Calisma-
nin uygulandigi cografyanin ve hasta profilinin farkli olmasindan dolayi mevcut verilerin farkh de-
mografik yapi verileri ile desteklenmesi saglanmistir.

Anahtar Kelimeler: Bobrek tasi, Yogun bakim, Cinsiyet, Yas

Abstract

Background: The aim of this study is to examine the incidence of kidney stones, mortality status,
length of stay in the intensive care unit and length of hospitalization according to the gender and
age of the patients hospitalized in the intensive care unit.

Materials and Methods: This study was designed as a retrospective cross-sectional study.
Between 2020-2021, Health Sciences University Sanliurfa Mehmet Akif inan Education Research
Hospital was carried out with 376 patients between the ages of 10-94 who applied to the hospital.
In the scope of the study, gender, age, renal stone or cyst status as a result of imaging, mortality
status, duration of intensive care hospitalization, and hospitalization period of the patients were
recorded. Data were analyzed using Chi-square, ANOVA and independent t-test.

Results: According to the findings, the overall incidence of kidney stones in the patients participa-
ting in this study was found to be 7%. In this study, when the incidence of kidney stones in female
and male patients was examined, it was found as 6% in female patients and 8% in male patients.
However, this difference was not statistically significant. It has also been understood that the in-
cidence of kidney stones increases with age. The mortality rate of those with kidney stones was
found to be 2%.

Conclusions: The findings obtained at the end of this study show parallels with the literature. Due
to the different geography and patient profile of the study, the existing data were supported by
different demographic data.

Keywords: Kidney stones, Intensive care, Gender, Age
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Giris

Bobrek taslari, tekrarlayan aralikh agri ataklari, cerrahi ma-
dahaleler, ilag tiketimi ile kendini gosteren ve hastalarin
yasam kalitesini etkileyen diinya ¢apinda yaygin bir sorun-
dur. Tas olusumu kristalizasyonla baslayip, biyliyen kristal-
lerin birbirine yapismasi ile bu siirecte maruz kalinan uya-
rici, baskilayici kimyasal, cevresel faktorler ve diyetin etki-
siyle meydana gelen bir silirectir (1-3). Son kanitlar, bobrek
taslarinin olusumunun, Helicobacter pylori enfeksiyonu ve
peptik Glser hastaligina benzer bir nanobakteriyel hastaligin
sonucu oldugunu gostermektedir (4). Nanobakteriler, bir
kalsiyum fosfat kabugu (apatit cekirdegi) olusturan kiigik
hiicre ici bakterilerdir ve bobrek tasinin merkezi nidusunda
(%97) ve renal papilladaki mineral plaklarinin (Randall plak-
lar1) Gzerinde bulunurlar(2-5).

Yas, cinsiyet, irk, ilaglar, genetik, diyet ve cevresel faktorle-
rin yani sira at nali bobrek, Greteropelvik bileske darliklari,
bodbrek ektopisi gibi anatomik etkenlerin de bobrek tasio-
lusumunda risk faktori olusturdugu bilinmektedir (6). Bob-
rek tasi hastalig tekrarlama egilimindedir ve niiks orani 5
yil icerisinde yaklasik % 50'dir (7). Uriner sistem tas hasta-
g1, giinliik hayati oldukga etkileyen, yiksek tedavi maliyet-
leri, akut ve kronik bdbrek hastaligi potansiyeli olan bir sag-
lik sorunu olup Uriner sistemi etkileyen triner infeksiyonlar
ve prostat hastaliklarindan sonra Ulglincu en sik hastaliktir
(8). Tas olusumuna iligkin iki esas epidemiyolojik faktor bu-
lunmaktadir. Birisi; ekstrensek faktorlerler (iklim, yasama
ve ¢alisma ortami, icme suyu ve diyet 6zellikleri), digeri ise
intrensek faktorlerdir (kaltsal gecen fizyolojik, anatomik ve
irksal 6zellikler) (9). Kalitimin tas olusumunda % 5 oraninda
katkisi oldugu distiniilmektedir. Bazi ailelerde, digerlerine
oranla daha fazla Uriner sistem tasma rastlanilmaktadir.
Bobrek tasi hastalarinin yaklasik % 25'i aile anemnezi ver-
mektedir (10). Bu hastaligin insidansi tahmini olarak % 2 ile
% 3 arasinda degismektedir (11). Amerika Birlesik Devletleri
(ABD) nlfusunun %9'undan fazlasinin bu hastaliktan etkile-
necegi bildirilmistir ve bu Glkede dogrudan ve dolayli tedavi
maliyetlerinin yilda birka¢ milyar dolar oldugu tahmin edil-
mektedir (12). Uriner sistem tas hastaliginin prevalansi gii-
niimiizde artmakta olup, tas hastaligi riskinin yasam boyu
yaklasik %10-15 oldugu dusunilmektedir (5). Bu rahatsizli-
gin sikliginin son 30 yilda dramatik sekilde artig gosterdigi
epidemiyolojik calismalarda tespit edilmistir. Ozellikle Av-
rupa genelinde bu artisin 2 kat civarinda oldugu gorilmus-
tdr. Bu artistan ise bilylk oranda sedanter yasam tarzi ve
degisen beslenme aliskanliklarinin sorumlu oldugu disu-
nilmektedir. Bu artistan ise blyiik oranda sedanter yasam
tarzi ve degisen beslenme aligkanliklarinin sorumlu oldugu
distnilmektedir (13). Turkiye Balkanlardan baslayip Kuzey
Hindistan’a uzanan tas kusagi tizerinde yer almaktadir. Tir-
kiye’de yeterli epidemiyolojik ¢calisma olmamakla beraber,
1991 yilinda yapilan bir ¢calismada llkemizde Uriner sistem
tas hastaligi prevalansinin % 15 oldugunu bildirilmistir (14).
Tirkiye’de 2010 yilinda yapilan bir galismada Uriner sistem
tas prevalansi %10 olarak tespit edilmistir (15). Tas cinsle
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rine gore yapilan degerlendirmede ise endistriyel toplum-
larda en sik gorilen tas komponenti %70-80 oraninda kalsi-
yum oksalat ve bunun hidroksiapatit kombinasyonlari olup
%10-15 oraninda enfeksiyon taslari gériilmektedir. Urik asit
ve sistin tasi oranlari ise sirasiyla %10 ve %1’dir (16). Bolge-
ler arasi iklim sartlari, sivi alimi, beslenme aliskanliklari go-
rialme sikligini degistirmektedir. Yiuksek hava sicakhgi, sivi
aliminin yetersiz olmasi, hayvansal beslenme, tuzlu yiyecek-
ler nedeniyle Glineydogu Anadolu bolgesinde bobrek tasi
ile daha ¢ok karsilasiimaktadir (17). Bu ¢alismada bolge-
mizde de 6nemli bir saglik problemi olan bdbrek tasi igin
herhangi bir semptomu ve sikayeti olmayanlarda tas sikli-
gini ortaya ¢ikarmayi amacladik.

Materyal ve Metod

Bu calisma Saglik Bilimleri Universitesi Sanliurfa Mehmet
Akif inan SUAM Cerrahi Yogun Bakim Unitesi ve Uroloji Kli-
nigi tarafindan yapilmistir. Calismaya baslamadan once
Harran Universitesi Tip Fakiltesi Etik Kurulu'ndan izin alin-
mistir (tarih: 09/05/2022; karar no:HRU/22/09/23). Bu ¢a-
lisma retrospektif kesitsel bir calisma tasarimi olarak yapil-
mistir. 2020-2021 tarihleri arasinda Saglik Bilimleri Univer-
sitesi Mehmet Akif inan Egitim Arastirma Hastanesi cerrahi
yogun bakim (initesine yatirilan ve daha 6nce herhangi bir
Uiriner sistem hastaligl olmayan 376 hasta ile gerceklestiril-
mistir. Calisma kapsamina hastalarin cinsiyet, yas, goriinti-
leme sonuncunda bdbrek tas veya kist durumu, mortalite
durumu, yogun bakim yatis siresi, hastane yatis sliresi kayit
altina alinmistir. Hastalara ait radyolojik goriintaler iki farkh
doktor tarafindan farkl zamanlarda incelenerek raporlandi-
rilmistir. Hastalara ait demografik bilgiler hastane kayit sis-
teminden elde edilmistir. Bu galisma kapsaminda toplanan
verilerin analizi igin SPSS (Statistical Packagefor Social Sci-
ences, Version 21,0, SPSS Inc, Chicago, IL, USA,) programi
kullanildi. Elde edilen veriler basta betimsle analizler olmak
izere ki-kare testi ve ANOVA istatiksel testleri uygulanarak
verilerin istatiksel analizi incelendi. Elde edilen istatiksel ¢ik-
tilar %95given araliginda, anlamlilik p<0.05 diizeyinde de-
gerlendirildi.

Bulgular

Bu calisma kapsaminda hastalarda bobrek tasi insidansinin
tespiti amacglanmistir. Bunun yaninda hastalarin cinsiyet,
yas, mortalite durumlari, yogun bakim yatis siireleri ve has-
tane yatis sireleri karsilastirmali olarak analiz edilmistir.
Elde edilen istatiksel bulgular asagida listelenmistir. Calisma
kapsaminda hastalardaki bébrek tasi insidansinin cinsiyete
gore degiskenlik gosterilip gosterilmedigi arastiriimistir. Bu-
nun icin ki-kare testi uygulanmistir. Elde edilen sonuglar
asagidaki tabloda 6zetlenmistir (Tablo 1).

Yapilan analizlere gore ¢alismaya 72 kadin ve 304 erkek ol-
mak Uzere toplam 376 hasta katilmistir. Bu hastalarin
24’Unde (4 kadin, 20 erkek) bobrek tasi ve 27’sinde (6 kadin,
21 erkek) basit bobrek kisti tespit edilmistir. Elde edilen ki-
kare analizine gore ¢calismaya katilan hastalarin cinsiyetine
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gore bobrek tasi gorllmesi arasinda bir iliski yoktur
(p=0,878>0,05). Calisma sonucunda kadin hastalarin bob-
rek tasi insidansi %6 olarak bulunurken erkek hastalarin in-

sidansi %8 olarak bulunmustur. Bu katilimcilarin bébrek tasi
genel insidansi %7 olarak bulunmustur.

Calismaya dahil edilen hastalarin yaslarina bagh bobrek tasi
insidansinin degisip degismedigi incelenmistir. Bunun igin
Tablo 1.Bobrek tasinin varliginin cinsiyete goére dagilimi

Yogun Bakimda Yatan Hastalarda Bébrek Tasi insidansi

gorintileme sonucunu degisken olarak alinip yasa degiske-
nin degisimi incelenmistir. Bunun icin ANOVA testi uygulan-
mis ve sonuglar 6zetlenmistir (Tablo 2). Ayni sekilde bu go6-
rintileme sonucun baglh olarak kisilerin yogun bakimda
kalma sireleri ve hastanede toplam kalim sireleri arasin-

daki iliski de incelenmistir (Tablo 2).

Goriintuleme

Yok Tas Kist Toplam Pearson Chi-Square p
Cinsiyet Kadin 62 4 6 72 ,261 ,878
Erkek 263 20 21 304
Toplam 325 24 27 376

Tablo 2.Yas, yogun bakim yatis siiresi ve hastane yatis siiresi degiskenleri icin goriintiileme sonuglari gruplari arasindaki

fark
n Ort Std. Sa. Std. Hata F p
Yok 325 50,94 21,413 1,188 9,316 ,000
Tas 24 52,58 22,807 4,655
Yas Kist 27 69,37 18,704 3,600
Toplam 376 52,36 21,793 1,124
Yok 316 5,61 5,236 ,295 1,349 ,261
Tas 23 3,87 2,546 ,531
Yogun Bakim Yatis Siiresi Kist 27 5,15 3,949 ,760
Toplam 366 5,47 5,034 ,263
Yok 316 10,24 8,990 ,506 1,568 ,210
Hastane Yatis Suiresi Tas 23 7,65 >,944 1,239
Kist 27 12,22 12,201 2,348
Toplam 366 10,23 9,121 ,A77

Yapilan ANOVA istatiksel analizine gore elde edilen bulgu-
lara gére goriintileme sonucunda hastalarda bébrek tasi
olmamasinin, kist bulunmasinin veya tas bulunmasi ince-
lendiginde gruplar arasinda yas degiskeni anlamli bir fark-
ik gostermektedir (F= 9,316, p<0,05). Gruplar arasinda
olusan bu farklihgin hangi gruptan kaynaklandigi Tukey
post-hoc testleri sonucunda ortaya ¢ikmistir. Buna gore
gruplar arasindaki farkin kistlerden kaynaklandigi anlasil-
mistir. Yas degiskeni incelendiginde bobrek tasi rahatsiz-
lig1 olmayanlarin yas ortalamasi 51 iken bdbrek tasi rahat-
sizligi olanlarin yas ortalamasi 53 ve bobrek kisti olanlarin
yas ortalamasi 69 olarak tespit edilmistir.

Ancak, hastalarin yogun bakim yatis siresinin hastalarin
bobrek gorintiileme sonucunda herhangi bir problem ol-
mamasi, kist olmasi veya tas olmasinin bir fark olusturma-
dig1 anlasiimistir (p>0,05). Ayni sekilde hastalarin hastane

yatis sureleri icin de bu gruplar arasinda istatiksel olarak
bir farklilik géstermemektedir (p>0,05).

Ayrica ¢alismaya dahil edilen hastalarin cinsiyete gére yas,
yogun bakim yatis suireleri, ve hastane yatis slreleri ara-
sinda anlamh bir fark olup olmadigi yapilan bagimsiz t-
testi ile incelenmistir. Elde edilen bulgular asagidaki tab-
loda sunulmustur (Tablo 3).

Yapilan analize gore yas degiskeni icin kadin ve erkek has-
talarin ortalamalari arasinda fark bulunmustur. Gruplar
arasindaki bu fark istatiksel olarak anlamh bulunmustur
(t364= 3,576, p< .05). Kadin hastalarin yas ortalamalari ile
erkek hastalarin yas ortalamalari arasindaki fark 9,289
olarak bulunmustur. Ancak, ayni gruplar igin yogun bakim
yatis stireleri (p=0,386) ile hastane yatis streleri (p=0,587)
kadin ve erkekler icin istatiksel olarak farklilik gésterme-
mistir.

Tablo 3. Yas, yogun bakim yatis slresi ve hastane yatis stiresi degiskenleri icin erkek ve kadin gruplari arasindaki fark

Cinsiyet N Ort Std. Sa OrtFark t df p
Yas Kiz 72 59,88 19,265 9,289 3,576 364 ,016
Erkek 304 50,59 22,006
o L Kiz 70 5,00 4,872 -,581 -,868 364 ,386
YogunBakimYatigSiiresi Erkek 296 558 5,074
HastaneYatisSiiresi Kiz 70 9,71 8,618 -,634 -,545 364 ,587
Erkek 296 10,35 9,246
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Calismaya katilan hastalarin mortalite durumlari kayit edil-
mistir. Bu hastalarin mortalite durumlari ile bobrek tasi in-
sidansi arasinda bir iliski bulunup bulunmadigi incelenmis-
tir. Bu analizi gerceklestirmek icin ki-kare istatiksel analizi
gerceklestirilmistir. Elde edilen bulgular asagidaki tabloda
sunulmustur (Tablo 4).

Elde edilen bulgulara gore hastalarin mortalite durumlariile
hastalarin bébreklerinde goriintilenen bulgularile arasinda
bulunan iliski istatiksel olarak anlamli bulunmamistir

Tablo 4. Mortalite ile gorlintiileme sonuglari arasindaki iliski

Yogun Bakimda Yatan Hastalarda Bébrek Tasi insidansi

(p=0,396). Hastalardan taburcu olanlarin insidansi %80 ve
ex olanlarin sayisi %20 olarak bulunmustur. Ayrica bobrek
tasi teshisi konulup taburcu olanlarin orani %5 iken ex olan-
larin oraniise %2 olarak bulunmusgtur.

Ayni sekilde mortalite durumlarinin cinsiyet ile bir iliski
olusturup olusturmadigi incelenmistir (Tablo 4).

Yapilan Ki-kare analizinde mortalite durumun erkek veya
kadin gruplari arasindaki farkin istatiksel olarak anlamli bu-
lunmamigstir (p=0,416).

Goriintileme Toolam Pearson Chi- P
Yok Tas Kist P Square
Mortalite Taburcu 254 17 24 295 1,8542 ,396
Ex 62 6 3 71
Toplam 316 23 27 366
Tablo 5. Mortalite ile cinsiyet arasindaki iligki
Cinsiyet Toplam Pearson Chi-Squ- p
are
Kiz Erkek
Mortalite Taburcu 54 241 295 ,662 ,416
Ex 16 55 71
Toplam 70 296 366
Tartisma

Bu calisma yogun bakim Unitesinde yatan hastalarin cinsi-
yete ve yasina gore bobrek tasi insidansi, mortalite durum-
lari, yogun bakim yatis siireleri ve hastane yatis siireleri in-
celenmistir. Calismanin bu kisminda arastirmada elde edi-
len bulgularin mevcut literatir ile karsilastiriimasi yansitila-
caktir.

Calismaya katilan hastalarin bébrek tasi genel insidansi %7
olarak bulunmustur. Elde edilen bulgular mevcut literatir
ile karsilastinldiginda bu bulgular Uribari ve arkadaslari ta-
rafindan bulunan % 2 ile % 3 degerinden yiliksek ancak As-
simos tarafindan ABD’de ve Goddard ve arkadaslari tarafin-
dan Yeni Zelanda’da elde edilen %8 degerinden dusik bu-
lunmustur (11,12,18). Elde edilen bulgular Asya kitasinda
bulunan %1-5 degerlerinden yiiksek ancak Avrupa’daki %5-
9 degerleri civarinda bulundugu ortaya ¢ikmistir (19-23). Af-
rika’da yapilan arastirmalara gore elde edilen %0,5 degeri
ve Malezya’da bulunan %2 degerleri bu ¢alismada edilen in-
sidans ylizdesinden daha disik oldugu anlasiimistir (3,12).
Ulkemizde yapilan calismalarda

elde edilen bébrek tasi insidansi % 15’dir ve bizim ¢alisma-
miza kiyassan bu ¢alismada elde edilen degerler daha diisiik
cikmistir (7,14). Muslumanoglu ve arkadaslari tarafindan
yapilan galismada elde edilen %10 orani ile karsilastirildi-
ginda bu galismada elde edilen oranlar da disiik ¢tkmistir
(15). Calismalarda ortaya ¢ikan farkliliklarin sebebi hastala-
rin genel profili olabilecegi gibi bolgesel farkliliklarin bir so-
nucu da olabilir.

Bu ¢alisma kapsaminda kadin hastalarin ve erkek hastalarin
bobrek tasi insidansi incelendiginde kadin hastalarda %6
olarak bulunurken erkek hastalarda %7 olarak bulunmus-
tur. Scales tarafindan yapilan ¢alismada tas olusma ihtimali

erkek kadin orani 2 olarak tespit edilmisken bu oran gittikce
azalmakta olup 1997 yilinda 1,7; 2002 yilinda 1,3 kata geri-
lemistir (10). Bu degerler mevcut ¢alisma ile karsilastirildi-
ginda yakin degerler oldugu anlasiimaktadir. Oransal olarak
farkli olmakla beraber bobrek taginda erkek hastalarin yuz-
desi kadin hastalardan yiiksek ¢cikmistir. Benzer sonuglar
farkh yuzdelikler ile baska ¢alismalarda

da ortaya ¢ikmistir (23). Duygun tarafindan yapilan c¢alis-
mada kadinlarin %8’inde ve erkeklerin %12’sinde bdbrek
tasl tespit edilmistir (15). Bu bulgular mevcut bulgulara ki-
yasen benzer sonuglar tasimaktadir. Ayni sekilde Afrika Ul-
kelerinde ve Kore’de erkek hasta yizdesi daha yiksek
oranla kadin hasta ylizdesinden fazla gtkmistir (12,24). An-
cak yapilan ki-kare testinde bobrek tasi insidansinin erkek
ve kadin gruplari arasinda istatiksel olarak anlamli bir fark-
liik géstermedigi anlasiimisti. Akkas tarafindan 2015-2019
tarihleri arasinda istanbul’da gergeklestirilen bir calismada
kadin ve erkeklerin bébrek tasi hastasi olmalari arasinda an-
lamh bir fark bulunmamistir (15). Bu ¢alismada da erkek
hastalarin ylizdesi fazla olmasina ragmen bu farklilik istatik-
sel olarak anlamli bulunmamistir. Bu sonu¢ mevcut literatir
ile paralellik géstermektedir.

Bu alanda yapilan ¢alismalarda yas degiskeninin bobrek tasi
insidansi icin dnemli bir faktér oldugu dile getirilmektedir.
Bu mevcut ¢alismada da bobrek tasi rahatsizligl olmayanla-
rin yas ortalamasi 51 iken bobrek tasi rahatsizhgi olanlarin
yas ortalamasi 53 olarak tespit edilmistir. Bu durum yasa
bagh bir degisim ortaya ¢ikarmaktadir. Bu bulgu literatlrde
belirtilen 30 ila 60 yas araligi ile uyumluluk géstermektedir
(12,23). Ancak bir baska calismada belirtilen <50 yasindaki-
silerde 250 yasindakilere goére daha fazla oldugu kriterinden
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farkh gikmaktadir(25). Almanya'da 1979 ve 2001 yillarinda
yapilan arastirmalarda yas arttikca yayginhgin arttigini gos-
termektedir ve bu mevcut ¢alismanin bulgulari ile uyumlu-
dur (24). Ulkemizde yapilan calismalar benzer sonuglari
gostermektedir. Sahin tarafindan yapilan ¢alismada tasin
gorilme sikhginin 50-59 yas grubunda oldugu saptanmis ve
bu bulgu bu ¢alismada ortaya ¢ikan bulgular ile cok benzer-
lik gostermektedir (25). Ayni sekilde lilkemizde yapilan bir-
cok calismada da yas ile birlikte bébrek tasi insidansinin art-
tig1 anlasiimaktadir ve bu bulgular calismamiz ile teyit edil-
mistir (5,15). Ancak yapilan istatiksel analizde bobrek tasi-
nin gorllmesinin yas ile degisimi istatiksel olarak anlamli
bulunmamistir. Bu bulgu mevcut literatiir ile paralellik gos-
termektedir (26). Ayrica lilkemizde de 2015-2019 tarihleri
arasinda gergeklestirilen bir calismada yas gruplari arasinda
da anlamli bir fark bulunmamistir (15).

Hastalardan taburcu olanlarin insidansi %80 ve ex olanlarin
sayisi %20 olarak bulunmustur. Ayrica bobrek tasi teshisi
konulanlardan taburcu olanlarin %5 ancak ex olanlar ise %2
olarak tespit edilmistir. Bu bulgular literatir ile karsilastiril-
diginda yakin sonuglar géstermektedir. Robert ve arkadas-
lari tarafindan yapilan galismada 6lim orani %0,5 olarak
tespit edilmistir. Arastirmacilara goére erken tedavi géren
hastalarda bu %0,1 olarak tespit edilmistir (27). Bu bulgu
bbbrek tasi tanisinda yapilacak olan erken miidahalenin Ul-
kemizde de 6lum oranlarini diiguriicegini isaret etmektedir.
Bu arastirmanin amaci, yogun bakim Unitesinde yatan has-
talarin cinsiyete ve yasina gére bobrek tasi insidansi, mor-
talite durumlari, yogun bakim yatis siireleri ve hastane yatis
surelerinin incelenmesidir. Bu amag¢ dogrultusunda elde
edilen verilerin istatiksel analizleri gergeklestirilip sonuglar
literatir ile karsilastinldiginda benzer sonuglar ortaya ¢ik-
mistir. Calisma bulgularin énleyici saglik tedbirleri igin yol
gosterici olmasi beklenmektedir. Bu arastirmanin gercgek-
lestirilmesi icin ideal arastirma yontem ve geregleri kullanil-
mistir. Ancak her arastirmada oldugu gibi bu arastirmada
bazi sinirliklar kaginilmaz olmustur. Calismamiz bébrek tasi
olan kisilerin saglik hizmetlerine basvurulari ile tespit edil-
mig olmasi ile sinirhidir. Ayrica taburcu olan hastalarin daha
sonraki tedavi asamalari ve durumlari ulasilamadigindan
¢alismaya dahil edilmemistir.

Sonug olarak Uriner sistem sikayeti olmasa bile hastalar de-
gerlendirilirken Uriner sistem ihmal edilmemelidir. Hatta
yatis verilen bu hastalarda driner sistem patolojisinin erken
teshis edilmesi hem hasta hayatini hemde saglik sistem ma-
liyetleri Gzerine olumlu etkileri oldugu kanaatindeyiz.
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Background: To investigate the morphometric characteristics of the lacrimal sac fossa in Anatolian
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population using multidetector computed tomography (MDCT) images in surgical aspect.
Materials and Methods: A total of 77 cranial MDCT scans were evaluated. The dimensions of the Faculty of Medicine,
maxillary and the lacrimal bones forming the lacrimal sac fossa were measured in 3 axial planes (up- Cukurova University, Adana,
per, middle, and lower planes). TURKIYE

Results: The mean maximum thickness of the maxillary bone at the upper, middle and lower planes
were: 3.58 mm, 4.27 mm, and 5.81 mm; the mean midpoint thickness at each plane were: 2.76 mm,
2.51 mm, and 1.48 mm; the mean lacrimal bone thickness at each plane were: 0.72 mm, 0.65 mm,
and 0.66 mm; the mean distance between anterior and posterior lacrimal crests at each plane were:
5.96 mm, 8.1 mm, and 4.63 mm; the mean angle between the lacrimal bone and the sagittal plane in
males and females at the middle plane were: 132.73° and 131.46°; the mean length of the lacrimal
sac fossa in males and females were: 15.82 mm and 14.02 mm.

Conclusions: In Anatolian population, bone thicknesses of the lacrimal sac fossa were higher in males, DOI: 10.35440/hutfd.1138470
while the angle between the lacrimal bone and the sagittal plane was higher in females. This study

indicated that osteotomies, which are the main target of dacryocystorhinostomy (DCR) interventions,

can be easily performed in the Anatolian population.
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Oz.

Amag: Anadolu toplumunda, fossa sacci lacrimalis’in morfometrik 6zelliklerini cerrahi agidan mul-
tidedektor bilgisayarli tomografi (MDBT) gorintiileri kullanarak arastirmak.

Materyal ve Metod: Toplam 77 kranial MDBT taramasi degerlendirildi. Fossa sacci lacrimalis’i olug-
turan maxilla ve os lacrimale’ye ait kemik kisimlarinin boyutlari 3 aksiyal diizlemde (Ust, orta ve alt
dizlem) élgulda.

Bulgular: Ust, orta ve alt diizlemlerde maxilla’nin ortalama maksimum kalinligi: 3,58 mm, 4,27 mm
ve 5,81 mm; tim dizlemlerde ortalama orta nokta kalinhgi: 2,76 mm, 2,51 mm ve 1,48 mm; tim
dizlemlerde ortalama os lacrimale kalinligi: 0,72 mm, 0,65 mm ve 0,66 mm; tim dlzlemlerde crista
lacrimalis anterior maxillae ve crista lacrimalis posterior arasindaki ortalama mesafe: 5,96 mm, 8,1
mm ve 4,63 mm; orta diizlemde erkek ve kadinlarda os lacrimale ile sagital diizlem arasindaki orta-
lama agi: 132.73° ve 131.46°; erkek ve kadinlarda fossa sacci lacrimalis’in ortalama uzunlugu: 15.82
mm ve 14.02 mm olarak 6lguld.

Sonug: Anadolu toplumunda fossa sacci lacrimalis’in kemik kalinliklari erkeklerde daha yiksek iken,
os lacrimale ile sagital diizlem arasindaki agi kadinlarda daha ylksek bulundu. Bu ¢alisma, dakriyosis-
torinostomi (DSR) girisimlerinin ana hedefi olan osteotomilerin Anadolu toplumunda kolaylikla yapi-
labilecegini gostermistir.

Anahtar kelimeler: Dakriyosistorinostomi, Maxilla, Morfometri, Multidedektor bilgisayarl tomografi,
Nazolakrimal kanal
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Introduction

The lacrimal sac fossa is a concavity located on the antero-
medial wall of the orbit and is formed by the maxillary and
lacrimal bones (1). This concavity is limited by the anterior
and posterior lacrimal crests, and the lacrimal sac fits into
this cavity. The nasolacrimal sac continues as the nasolacri-
mal duct and drains into the inferior meatus (2, 3). An obst-
ruction might occur at any point in the ductal system and
such an occurrence usually causes chronic dacryocystitis (4).
The resulting epiphora and suppuration significantly reduce
the patients' quality of life (5). External dacryocystorhinos-
tomy (DCR) is considered the gold standard method for ma-
naging nasolacrimal duct obstruction with high success rates
of 80-98% (6). With this conventional method, a fistula is for-
med between the lacrimal sac and nasal mucosa to provide
efficient tear drainage (7). However creating a small bone
window by osteotomy during the external DCR seems as a
relatively easy manipulation, variable thicknesses of both
the maxillary and the lacrimal bones must be taken into con-
sideration (3). Otherwise, shrinkage of the mucosa, which is
an expected alteration during the healing phase, might obst-
ruct the bony window fully or partially, ultimately resulting
in a blockage of tear flow to the nasal cavity (8). With a suc-
cessful DCR, optimal patency of the nasolacrimal duct can be
achieved by the removal of bony elements between the an-
terior and posterior lacrimal crests (9). Therefore, it should
be considered that the variational morphology of this relati-
vely small region might affect the outcomes of the DCR (10).

Since the morphology of the lacrimal sac fossa shows signi-
ficant variations between different and even in the same po-
pulations, extensive morphological knowledge about the
area is a necessity while performing osteotomy (10-12). Se-
veral studies have demonstrated the morphological and sur-
gical importance of this narrow region (3, 10-13). In the Ja-
panese population higher proportion of the bony part of the
lacrimal sac fossa is formed by the lacrimal bone (11). Thin-
ner maxillary bones has been found in Caucasians (10). In
East Asians, maxillary bone is thicker than those of the Cau-
casians (10). When it comes to focusing on differences ari-
sing from sexual characteristics, it is evident that all the bony
components constituting the lacrimal sac fossa is thicker in
males (11, 14, 15). Therefore, in this study, in order to de-
termine the anatomical characteristics and serve as a guide
for surgical interventions, complete morphological measu-
rements of the lacrimal sac fossa were performed in Anato-
lian population on multidetector computed tomography
(MDCT) images.

Materials and Methods

This study was a retrospective study approved by the local
non-interventional clinical research ethics committee (Pro-
tocol no: 6.12.2019/94) and conducted in accordance with
the Declaration of Helsinki. The axial MDCT scan images,
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with the thickness of 0.5 mm, belonging to the patients who
were screened between December 2020 and December
2021 were included in this study. One hundred thirty-two
(132) cranial MDCT images were obtained. Our inclusion cri-
teria were the presence of normal anatomical morphology
of bilateral orbital and sinus structures. Patients with any
history, clinical signs, or radiological findings of trauma or
ophthalmic surgery, inflammation, neoplastic formations in-
volving the orbits or sinuses were excluded from the study.
In addition, patients with dental implants that cause severe
artifacts in the MDCT series and any unfixed cranium ap-
pearance which was incompatible with Frankfurt horizontal
plane were excluded as well. According to these criteria, a
total of 77 cranial MDCT images were used.

All scans were performed by a 160-slice MDCT scanner
(Toshiba Aquilion™ PRIME; Otawara, Japan) with the follow-
ing standard protocol: 0.6 mm collimation with 0.5 mm slice
thickness, 120 kV, and 250 m. The images, 0.5 mm axial sec-
tions, and 3D reformatted, were evaluated using a bone win-
dow setting (Width: 2500; Level:500) and a digital work-
station (Vitrea CT workstation, Toshiba; Otawara, Japan).
Measurements were performed based on the methods
described by Gore et al. (2015) (10). The “upper plane” was
determined as the first axial plane just below the fronto-lac-
rimal-maxillary suture that corresponds to the uppermost
and concave point of the lacrimal sac fossa (Fig. 1A). The
“lower plane” was determined as the last axial plane before
the appearance of the complete ring of the nasolacrimal ca-
nal entrance (Fig. 1C). The “middle plane” was chosen as the
cut midway between the upper and lower planes (Fig. 1B).
In the upper and middle planes, the maximum thickness of
the maxilla was measured at the point where the concavity
of the lacrimal sac fossa starts its curve (Fig. 2A and Fig. 2B,
line 1). In the lower plane, since the lacrimal sac fossa starts
to get encircled like a ring, it was measured tangentially to
the anteriormost portion of it (Fig. 2C, line 1). Thickness of
the lacrimal bone was measured at the point just posterior
to lacrimo-maxillary suture (Fig. 2, line 3). The midpoint
thickness was measured at the half-way between the line of
the maximum thickness of the maxilla and the line of the
thickness of the lacrimal bone (Fig. 2, line 2). Bone thicknes-
ses were measured on the viewing software with a digital
caliper tool at 30° from the coronal plane, by the correspon-
ding author. Also, the distances between anterior and pos-
terior lacrimal crests were measured at all three planes (Fig.
2, line 4). Numbers of the sections between the first and last
axial planes were recorded and multiplied by 0.5 and pre-
sented as the “length of the lacrimal sac”. Moreover, the
angle between the lacrimal bone and the sagittal plane was
measured at the level of the middle plane (Fig. 3, a). Measu-
rements were performed using a dedicated workstation
(Vitrea®; Vital Images Inc., MN, USA).
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Figure-l. Axial-section images of the right lacrimal sac fossa. Arrows are shO\‘Ning the right lacrimal sac fossa. A: Upper plane. B: Middle
plane. C: Lower plane.

Figure 2. Dimensions of the right lacrimal sac fossa. Red lines are showing the bone thicknesses, yellow lines are showing the distance
between the anterior and posterior lacrimal crests. Bone thicknesses were measured 30° to coronal plane. 1: Maximum thickness of
the maxilla. 2: Midpoint thickness. 3: Thickness of lacrimal bone. 4: Distance between anterior and posterior lacrimal crests. CP: Co-

ronal plane

Figure 3. The angle between the lacrimal bone and the sagittal
plane at the middle plane (a). SP: Sagittal plane

All statistical analyses were performed using IBM SPSS Sta-
tistics Version 20.0 statistical software package (SPSS Inc.,

Chicago, IL, USA). Categorical variables were expressed as
numbers and percentages, whereas continuous variables
were summarized as mean and standard deviation and as
median and minimum-maximum where appropriate. The
Kolmogorov-Smirnov test was used to analyze the distribu-
tion of each data set into parametric and nonparametric
data. For comparison of continuous variables between two
groups, the Student's t-test or Mann-Whitney U test was
used depending on whether the statistical hypotheses were
fulfilled or not. Repeated Measurements Analysis was app-
lied to evaluate the variation of measurements in planes.
Intraobserver variability was evaluated by examining Bland
Altman and Pearson correlation coefficients. The statistical
level of significance for all tests was considered to be 0.05.

Results

Multidetector computed tomography (MDCT) images of 77
patients were included in this study (36 males, 41 females).
The average age was 44.81+20.70 years (male: 45.194+21.11;
female: 44.46+20.58; range: 6-81 years) and statistical signi-
ficance was not observed between genders (p=0.822). The
average and median values of the parameters are shown in
Table 1.
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Table 1. Distribution of male and female morphometric measurements means in all planes (upper, middle, and lower)

in the lacrimal sac fossa.

Measurements Upper Plane p Middle Plane p Lower Plane p
Total 3.58+1.1 4.27+1.12 5.81+1.46
p<0.001?
3.55(1.48-.06) 4.28 (2.02-.92) 5.69 (3.18-9.99)
Maximum thickness of the Male 3.72+1.21 0.350 4.42+1.15 0.254 6.18+1.4
maxillary bone (mm) 3.58(1.48-.06) 4.53 (2.08-.92) 6.2 (3.89-8.77) 0.029"
Female 3.47+0.99 4.13+1.1 5.49+1.45 ’
3.06 (1.94-.51) 4.23 (2.02-.91) 5.39(3.18-9.99)
Total 2.7610.85 2.51+0.77 1.48+0.43
2.68 (1.4-5.06) 2.49 (1.06-5.17) 1.44 (0.77-3) p<0.0017
Male 2.9040.92 0.255 2.4440.72 0.434 1.50+0.41
Midpoint thickness (mm) 2.84 (1.4-5.06) 2.38 (1.38-4.3) 1.48 (0.77-2.62) 0.420
Female 2.64+0.78 0.255 2.57+0.82 0.434 1.47+0.45 ’
2.50(1.5-4.19) 2.51(1.06-5.17) 1.44 (0.88-3)
Total 0.7240.16 0.65+0.14 0.66+0.14 5
0.71(0.38-.13) 0.64 (0.31-1.12) 0.62 (0.37-1.02) p<0.001
Male 0.79+0.17 <0.001 0.69+0.13 0.0157 0.6940.16
Lacrimal bone thickness (mm) 0.78 (0.44-.13) ¥ 0.67 (0.45-0.96) 0.66 (0.37-1.02) 0.0421
Female 0.6610.12 0.6110.14 0.6210.1 ’
0.65 (0.38-.91) 0.60 (0.31-1.12) 0.62 (0.46-0.95)
Total 5.96+0.94 8.1+1.83 4.63+1.1 0.001!
5.90 (3.62-.33) 7.75 (4.61-16.49) 4.45 (2.14-8.38) p<0.
Distance between anterior and Male 6.04+0.92 0.493 8.42+2.17 0.209 4.64+0.98
posterior lacrimal crests (mm) 5.86 (4.44-.33) 7.82 (5.85-16.49) 4.66 (3.09-7.62) 0.838
Female 5.89+0.96 7.82+1.44 4.62+1.22
5.92 (3.62-.62) 7.54 (4.61-11.29) 4.35 (2.14-8.38)
Age Angle (°; degree) Length of the lacrimal sac fossa (mm)
Male Female p Male Female p Male Female p
45.19+21.11 44.46+20.58 0.822 132.73+11.77 131.46+12.38 0.647 15.8245.12 14.2044.63 0.140
50 (6-77) 45 (12-81) 132.75 (106.08- 129.49 (103.14- 13.75 (8.5- 13.75 (8-26.75)
164.89) 153.27) 27.25)

Values are given as meanzstandard deviation and median (min-max).
1 These values indicate statistical significance (p<0.05).

Tables 2, 3, and 4 show the results of repeated measure-
ments in the lacrimal sac fossa of the first ten patients. Con-
sidering the correlation coefficient >0.80, and narrow LoA
limits (are defined as -1.96 s and +1.96 s, with s the stan-
dard deviation of the difference between the two measu-
rements), it can be said that there is a good agreement
between repeated measurements. A good intraobserver
agreement was found for repeated measurements of the

maximum thickness of the maxillary bone at the left upper

plane (-0.054+0.274), the distance between the anterior
and posterior lacrimal crests at the left upper and middle
planes (-0.055+0.591 and 0.076+0.79), maximum thickness
of the maxillary bone at right lower plane (-0.062+0.294)
and length of the left lacrimal sac fossa (0.000+0.707) at the
lower plane.
Correlations between measurements at all planes for male
and female patients were examined (Table 5).

Table 2. Means and mean differences of the measurements in the upper plane results with 95% agreement limits

according to the Bland-Altman analyses and with Pearson correlation coefficients.

Upper Plane M ire | M re 1l Mean Difference LoA/mm Pearson Correlation Co-
MeaniSD MeaniSD MeaniSD efficient (p-value)

Maximum thickness of the 3.39+1.49 3.45+1.39 -0.054+0.274 -0.590; 0.482 0.984 (<0.001)
maxillary bone (mm)

= Midpoint thickness (mm) 2.5240.93 2.85+0.99 -0.332+0.300 -0.919; 0.255 0.953 (<0.001)

| Lacrimal bone thickness (mm) 0.65%0.15 0.73+0.09 -0.084+0.135 -0.347;0.179 0.452 (0.190)
Distance between anterior and 5.96+0.96 6.02+1.24 -0.055+0.591 -1.213; 1.103 0.884 (0.001)
posterior lacrimal crests (mm)
Maximum thickness of the 3.30+1.09 3.70+1.26 -0.402+0.609 -1.595; 0.791 0.876 (0.001)
maxillary bone (mm)

£ Midpoint thickness (mm) 2.77+1.01 2.69+1.09 0.083+1.04 -1.954; 2.120 0.514 (0.129)

f;’ Lacrimal bone thickness (mm) 0.63+0.17 0.730.1 -0.106+0.147 -0.394;0.182 0.481 (0.160)
Distance between anterior and 6.04+1.59 5.82+1.68 0.217+1.481 -2.685; 3.119 0.590 (0.073)
posterior lacrimal crests (mm)

SD: Standard Deviation,; LoA, denotes limits of agreement with 95%.
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Table 3. Means and mean differences of the measurements in the middle plane results with 95% agreement limits
according to the Bland-Altman analyses and with Pearson correlation coefficients.

Middle Plane Measure | Measure Il Mean Difference LoA/mm Pearson Correlation
MeanSD MeanSD MeaniSD Coefficient (p-value)
Maximum thickness of the 4.11+1.23 4.49+1.34 -0.38210.515 -1.391; 0.627 0.924 (<0.001)
maxillary bone (mm)

— Midpoint thickness (mm) 2.34+0.84 2.57+0.89 -0.230+0.581 -1.369; 0.909 0.775 (0.008)

E Lacrimal bone thickness (mm) 0.61%0.15 0.68+0.09 -0.07110.106 -0.277;0.135 0.701 (0.024)
Distance between anterior and 7.84+1.27 7.76x1.47 0.076%0.79 -1.472;1.624 0.843 (0.002)
posterior lacrimal crests (mm)

Angle (°; degree) 139.1+20.62 136.7+19.82 2.39248.229 -13.737; 18.521 0.918 (<0.001)
Maximum thickness of the 4.09%1.20 4.4441.25 -0.34410.779 -1.870; 1.182 0.798 (0.006)
maxillary bone (mm)

- Midpoint thickness (mm) 2.73+1.07 2.65+0.84 0.083+0.901 -1.683; 1.849 0.579 (0.079)

E Lacrimal bone thickness (mm) 0.59+0.17 0.6510.13 -0.060+0.194 -0.439; 0.319 0.210 (0.560)

x Distance between anterior and 8.67+1.67 7.72+1.31 0.959+1.683 -2.339; 4.257 0.382 (0.275)
posterior lacrimal crests (mm)

Angle (°; degree) 130.66%15.96 131.74+15.91 -1.080+5.105 -11.084; 8.924 0.949 (<0.001)

SD: Standard Deviation,; LoA, denotes limits of agreement with 95%.

Table 4. Means and mean differences of the measurements in the lower plane results with 95% agreement limits ac-
cording to the Bland-Altman analyses and with Pearson correlation coefficients.

Lower Plane Measure | Measure Il Mean Difference LoA/mm Pearson Correlation Co-
MeanSD MeaniSD MeaniSD efficient (p-value)
Maximum thickness of the maxil- | 5.68+1.68 6.19+1.90 -0.512+0.569 -1.626; 0.602 0.957 (<0.001)
lary bone (mm)
Midpoint thickness (mm) 1.15+0.20 1.32+0.29 -0.170+0.172 -0.507; 0.167 0.812 (0.004)
e Lacrimal bone thickness (mm) 0.59+0.12 0.70£0.07 -0.111+0.135 -0.375; 0.153 -0.004 (0.991)
= Distance between anterior and | 5.14+1.26 4.79+1.52 0.347+0.511 -0.655; 1.349 0.948 (<0.001)
posterior lacrimal crests (mm)
Length of the lacrimal sac fossa | 14.745.32 14.7+5.07 0.000+0.707 -1.385; 1.385 0.992 (<0.001)
(mm)
Maximum thickness of the maxil- | 5.96+1.95 6.02+1.78 -0.06210.294 -0.638; 0.514 0.992 (<0.001)
lary bone (mm)
Midpoint thickness (mm) 1.15+0.39 1.51+0.41 -0.35440.253 -0.849; 0.141 0.799 (0.006)
":T; Lacrimal bone thickness (mm) 0.610.17 0.7610.17 -0.151+0.251 -0.642; 0.340 -0.060 (0.870)
= Distance between anterior and | 5.07+1.42 4.84+1.21 0.230+0.361 -0.478;0.938 0.975 (<0.001)
posterior lacrimal crests (mm)
Length of the lacrimal sac fossa | 15.31+4.18 14.9+4.45 0.400+1.174 -1.900; 2.700 0.965 (<0.001)
(mm)

SD: Standard Deviation,; LoA, denotes limits of agreement with 95%.

Table 5. Correlation coefficients of measurements between upper, middle, and lower planes in males and females.

Measurements Middle Lower Middle Lower
Maximum thickness of the maxillary Upper 0.312 (0.064) 0.272 (0.108) 0.524 (<0.001) 0.281 (0.075)
bone (mm) Middle 0.676 (<0.001) 0.759 (<0.001)
Midpoint thickness (mm) Upper 0.233(0.172) 0.448 (0.006) 0.411 (0.008) 0.242 (0.127)
Middle 0.316 (0.060) 0.202 (0.206)
Lacrimal bone thickness (mm) Upper 0.376 (0.024) 0.255 (0.133) 0.324 (0.039) 0.495 (0.001)
Middle 0.525 (0.001) 0.401 (0.009)
Distance between anterior and Upper 0.351 (0.036) 0.201 (0.239) 0.601 (<0.001) 0.223 (0.160)
posterior lacrimal crests (mm) Middle 0.084 (0.626) 0.339 (0.030)

Values are given as correlation coefficients (p-v lue).

In total, for all measurements (maximum thickness of the
maxillary bone, midpoint thickness, lacrimal bone thick-
ness, distance between anterior and posterior lacrimal
crests) between planes (from upper to lower) was found to
be statistically significant (p<0.001 for all) (Table 1). When
this change was analyzed from gender perspective, it was
not statistically different from each other in all four measu-
rements (p=0.242, p=0.193, p=0.259, p=0.399, respecti-
vely).

The mean thickness of the maxillary bone at the lower
plane was higher in males than in females (p=0.029). Simi-
larly, the mean lacrimal bone thickness was lower for fema-
les at all planes (p<0.001, p=0.015, p=0.042) (Table 1).

There is a moderate and positive relationship between the
middle and lower planes in terms of the maximum thick-
ness of the maxillary bone measurement in males (r=0.676,
p<0.001). Similarly, when females were evaluated for the
same measurement, a strong and positive relationship was
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found (r=0.759, p<0.001). Furthermore, no correlation was
observed between the length of the lacrimal sac fossa and
the angle (r=0.038, p<0.742).

Discussion

Variations in bony structures are thought to arise from ra-
cial and gender characteristics (16). However, even in the
same isolated geography or race, there are considerable
anatomical variations observed in cranial bones and as well
as lacrimal sac fossa (1, 11, 12, 17). Kang et al. (2017) found
that maxillary bone in the lacrimal sac fossa was thicker in
males (15). The study of Sarbajna et al. (2019) showed that
the maxillary bone is thicker and the lacrimal bone is thin-
ner in males, they also showed that the angulation of the
lacrimal bone was higher in females (11). In a Taiwanese
study, the lacrimal bone thickness was found to be higher
in males (18). However, the reported measurements in the
Taiwanese study (male, 5.8 £ 0.9 mm; female, 4.2 £+ 0.8 mm)
were much higher than those in other documented results
(10, 11, 15, 19-22). In our study, the thicknesses of both
maxillary and lacrimal bones were higher in males at all
three axial planes. Nevertheless, our results were consis-
tent with the literature.

Maxillary bone thicknesses at all planes were found to be
higher in males. However, this difference was statistically
significant solely at the lower plane (p= 0.029). As in our
study, the reported data in such studies indicate that the
maxillary bone is thicker in males (2, 10, 11, 14, 15). In black
Africans, thicker maxillary bone joins the lacrimal sac fossa
(upper, 5.6 mm; middle, 5.2 mm, lower: 8.5 mm) (10). In
the middle plane, current study revealed higher measure-
ments (male, 4.42 mm; female, 4.13 mm; general average,
4.27 mm) than Caucasians (4.0 mm) (10) but not than black
Africans (5.2 mm) (10) or Japanese (5.07 mm) (11).
However, in our study, thinner maxillary bone was obser-
ved at the upper and lower planes compared to black Afri-
cans, Caucasians, and Japanese (Anatolian: upper, 3.58
mm; lower, 5.81 mm. Black Africans: upper, 5.6 mm; lower,
8.5 mm. Caucasians: upper, 3.6 mm; lower, 6.6 mm. Japa-
nese: upper, 4.6 mm; lower, 6.30 mm) (10, 11). Purevdorj
et al. (2021) reported that thicker maxillary bone at the lac-
rimal sac fossa might lead to decreased success rates for
endoscopic and external DCR interventions (23).

In this study, midpoint thickness was higher at upper and
lower planes in males. At the middle plane, it was found to
be higher in females. However those differences were not
significant between genders (upper, p=0.255; middle,
p=0.434; lower, p=0.420). Midpoint thickness also shows
variability between different populations. While East As-
ians (3.3 mm) (20), Black Africans (3.1 mm) (10), and Jape-
nese (3.04 mm) (11) have higher, Caucasians (10) have the
lowest midpoint thickness at the upper plane (2.0 mm) (10,
20). It was found to be relatively thinner in Korean (2.42
mm) (15) and Anatolian (our study, 2.76 mm) populations.
At the middle plane, the Japanese have the highest value

Morphometric Evaluation of the Lacrimal Sac Fossa

for midpoint thickness (3.0 mm) (11). Following the Japa-
nese, East Asians (2.6 mm) (20), Koreans (2.56 mm) (15),
Anatolians (2.51 mm), Black Africans (2.0 mm) (10) and Ca-
ucasians (1.5 mm) (10) are respectively listed. At the lower
plane, Black Africans (1.2 mm) (10), Caucasians (1.3 mm)
(10) and Anatolians (our study, 1.48 mm) have lower; East
Asians (2.0 mm) (20), Japanese (2.17 mm) (11) and Koreans
(2.18 mm) (15) have higher midpoint thickness values. A
significant decrease was observed in Black Africans (10)
through the upper to lower plane, whereas Koreans (15)
did not show any significant change. Unlike the other popu-
lations, in Koreans, the midpoint thickness at the upper
plane was reported to be lower than that of the middle
plane (15).

In our study, lacrimal bone thicknesses were significantly
higher in males at all three axial planes (upper, p<0.001;
middle, p=0.015; lower, p=0.042). Our results were higher
than those of Black Africans (upper, 0.12 mm; middle, 0.10
mm, lower: 0.09 mm) and Caucasians (upper, 0.10 mm;
middle, 0.09 mm, lower: 0.09 mm) (10), but lower than Ja-
panese (upper, 1.13 mm; middle, 1.13 mm, lower: 1.08
mm) (11). Yung and Logan (1999) showed a much thinner
lacrimal bone in their study on cadavers but did not men-
tion the races of the cadavers (22). The lacrimal bone is
much thinner than the maxillary bone, therefore the punc-
ture must be carefully performed during the osteotomy in
DCR to prevent damage to adjacent mucosa of turbinates.
The average length of the lacrimal sac fossa was not signifi-
cantly different between genders in our study, but it was
slightly higher in males (p= 0.140). On the other hand, Lee
et al. (2021) found the length of the lacrimal sac fossa + na-
solacrimal duct to be 22.5 mm in a CT study on the craniums
of individuals whom underwent autopsies (13). It was re-
ported as 22.2 mm in the cadaveric study of Ali et al. (2018)
(12). However, we mainly focused on evaluating the bony
components that precisely form the lacrimal sac fossa. The-
refore we did not evaluate the morphometric features of
the nasolacrimal duct. On the other hand, Tao et al. (2018)
reported the length of the lacrimal sac fossa as 13.40 mm
in a cadaveric study which is lower than ours (12). This disc-
repancy may originate from the variational morphology of
the facial structures. For instance, Liu et al. (2014) reported
that African-Americans had a significantly greater nasion to
subnasale distance than Chinese (24). Nonetheless, this re-
lationship should be supported by further studies.

We also measured the angle between the lacrimal bone
and the sagittal plane at the middle plane. It is difficult to
perform osteotomy using an elevator or Kerrison rongeur
in external DCR surgery in patients with a 90° angle
between the lacrimal bone and sagittal plane. However, in
endonasal DCR, this procedure is easily performed with
Kerrison rongeur (25). The aforementioned angle was hig-
her in males in our study (male, 132.73°; female, 131.46°).
On the contrary, in the Japanese population, Sarbajna et al.
(2019) reported higher angle in females (male, 131.69°; fe-
male, 132.00°) (11). However, in both studies, the angles
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were not significantly different between genders (Anato-
lian, p=0.647; Japanese, p=0.902) (11). As a result of the
wider angle between lacrimal bone and sagittal plane, it
may be quite easy to create a bony window in the lacrimal
sac fossa in Anatolian population during both the external
and endonasal DCR surgeries.

In external DCR, bony elements between anterior and pos-
terior lacrimal crests are removed to facilitate tear drainage
for relief of epiphora. Therefore we measured the distances
between anterior and posterior lacrimal crests at all three
axial planes. It was initially relatively narrower at the upper
plane (5.96 mm) and became wider at the middle plane
(8.10 mm). It has the lowest value at the lower plane (4.63
mm).

Our study has several limitations. First of all it was designed
as a retrospective study and included merely the normal
anatomical structures. Therefore we did not compare our
results with post-orbital fracture or post-DCR monitoring
concepts to link with clinical practice. Moreover, due to the
absence of a free-hand measurement tool in the digital
workstation, we were unable to measure the maxilla and
lacrimal bone lengths to analyze their contribution ratio in
the formation of the lacrimal sac fossa.

Conclusion

To the best of our knowledge, this is the first study that in-
vestigates the detailed morphometric characteristics of the
lacrimal sac fossa in such a demographic. Our results
showed bone thicknesses were higher in males, while the
angle between the lacrimal bone and the sagittal plane was
higher in females. In the light of the results of our study, it
can be concluded that osteotomies can be easily performed
in external and endonasal DCR interventions in the Anato-
lian population. However, the anatomical characteristics of
the lacrimal sac fossa should be well known to create an
ostium of sufficient size, and in this context, we believe that
our study will make an important contribution to the litera-
ture.
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Oz.

Amag: Pankreatik néroendokrin tiimaorler (oNET) nadir gérilen hastaliklardir ve cerrahi 6n planli tedavi yiiz
gulduriicidar. Bu galismada hastanemizde son 11 yilda pankreatik néroendokrin timor nedeniyle cerrahi
tedavi uygulanmis hastalarin geriye donuk inceleyerek; bulgularimizi literatiire sunmayi amagladik.
Materyal ve metod: Ocak 2011 ile Mart 2022 tarihleri arasinda pNET nedeniyle basvuran hastalarin dosya-
lari geriye doniik incelendi. Coklu veri eksigi olan, operasyon yapiimamis ve 18 yasindan kiigik olan hastalar
¢alisma disi birakildi. Hastalar yas, cinsiyet, operasyon tiirli, timor boyutu, tipi ve histolojik 6zellikleri, has-
tanede kalig, niiks hastalik ve sag kalim agisindan degerlendirildi.

Bulgular: alismaya alinan 33 hastanin 13’0 kadin 20’si erkekti ve yas ortanca degeri 56 (18-86) idi. Fonksi-
yonel timori olan 8 hasta vardi ve biri somatostatinoma olup digerleri insiilinomaydi. Hastalarin 7’sine
enlikleasyon; 26'sina pankreatektomi yapildi. Ana lezyonu adenokanser ve ser6z kistadenom olup rezeksi-
yon uygulanan ve spesmen patolojisinde insidental pNET saptanan Ug hasta vardi. Timéri grade 1, 2 ve 3
olan sirasiyla 23, 7 ve 3 hastamiz vardi. Timor ¢api ortanca degeri 24 (3-80) mm idi. Hastanede yatig stiresi
ortanca degeri 7 (2-50) glind. Takip stiresi ortanca degeri 24 (1-71) ay; hastaliksiz sag kalim 14 (1-71) aydi.
Sonug: pNET’ler nadir gorilen ve insidental olarak da saptanabilen, titizlikle yonetilmesi gereken hastalik-
lardir. pNET’in cerrahi ve konservatif tedavisinde fikir birligi saglanabilmesi icin daha genis serileri iceren
galismalar yapilmasi gerekmektedir.

Anahtar Kelimeler: Néroendokrin tiimér, Pankreas, insiilinoma, Eniikleasyon
Abstract

Background: Pancreatic neuroendocrine tumors (pNET) are rare diseases and surgical treatment is promi-
sing. In this study, we retrospectively analyzed the patients who underwent surgical treatment for pancre-
atic neuroendocrine tumor in our hospital in the last 11 years; We aimed to present our findings to the
literature.

Materials and Methods: The files of the patients who applied for pNET between January 2011 and March
2022 were retrospectively analyzed. Patients with multiple data deficiencies, who did not undergo surgery,
and who were younger than 18 years of age were excluded from the study. The patients were evaluated in
terms of age, gender, type of operation, tumor size, type and histological features, hospital stay, recurrent
disease and survival.

Results: Of the 33 patients included in the study, 13 were female and 20 were male, and the median age
was 56 (18-86). There were 8 patients with functional tumors, one was somatostatinoma and the others
were insulinomas. Enucleation in 7 of the patients; Pancreatectomy was performed in 26 of them. There
were three patients whose main lesion was adenocarcinoma and serous cystadenoma, who underwent
resection and whose specimen pathology had incidental pNET. We had 23, 7 and 3 patients with grade 1,2
and 3 tumors, respectively. The median value of tumor diameter was 24 (3-80) mm. The median value for
hospital stay was 7 (2-50) days. The median value of follow-up was 24 (1-71) months; disease-free survival
was 14 (1-71) months.

Conclusions: pNETSs are a rare disease that can be detected incidentally and should be carefully managed.
Studies with larger series are needed to reach a consensus on the surgical and conservative treatment of
pNET.

Keywords: Neuroendocrine tumor, Pancreas, Insulinoma, Enucleation
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Giris

Noéroendokrin tiimérler néroendokrin hiicrelerden kdken
alan tiimorlerdir. En sik gastrointestinal sistemde gorilirler
(1). Kan sekeri basta olmak tizere gesitli viicut fonksiyonla-
rini diizenleme amaciyla insilin, glukagon, somatostatin,
amilin, pankreas peptidi, gastrin, inkretin ve sekretin gibi
cesitli hormonlar salgilayan pankreas adacik hiicrelerinin
timorleri oldugunda ise bunlar pankreatik néroendokrin
timérler (pNET) olarak adlandirilirlar (2). insidansi 1-5 mil-
yon/yil olan pNET ler tim pankreas timorlerinin %1-2'sini
olusturur (3). Sikhkla yavas ilerlemekle beraber, lokal inva-
zivden agresif metastaz yapabilenlere kadar ¢ok farkli ma-
lignite potansiyellerine sahip olabilen tumaérlerdir (4,5). Tu-
mor lokalizasyonu belirlenebildiginde cerrahi tedavi 6neril-
mektedir (1). Blaylk tiimor, yuksek malignite siiphesi veya
metastaz varliginda pankreatektomi onerilmektedir (6).
Cerrahinin 6n planda oldugu radikal tedavinin pNET'de
uzun dénem sag kalimi arttirabildigi bildirilmistir (7).

Bu calismada hastanemizde son 11 yilda pankreatik néro-
endokrin timor nedeniyle cerrahi tedavi uygulanmig hasta-
lari geriye donik inceleyerek; bulgularimizi literatiire sun-
may! amagladik.

Materyal ve Metod

Bu calismanin etik kurul onayi Baskent Universitesi Tip ve
Saglik Bilimleri Arastirma Kurulu’ndan (Proje no: KA22/145-
22.03.2022) alindi. Hastanemize Ocak 2011 ile Mart 2022
tarihleri arasinda pNET nedeniyle basvuran hastalarin dos-
yalari geriye doniik incelendi. Cerrahi tedavi uygulanan ve
veri eksigi olmayan 18 yasindan buyuk hastalar ¢alismaya
alindi. Coklu veri eksigi olan, operasyon yapilmamis ve 18
yasindan ki¢ik olan hastalar ¢alisma disi birakildi. Hastala-
rin timor yerlesimleri bilgisayarli tomografi (BT), magnetik
rezonans goriintiileme (MRG) ve endoskopik ultrasonografi
(EUS) ile yapildi. Calismaya alinan hastalar yas, cinsiyet,
operasyon tiirl, timor boyutu, tipi ve histolojik 6zellikleri,
hastanede kalis, nliks hastalik ve sag kalim agisindan deger-
lendirildi.

Tanimlayici istatistik olarak; kategorik degiskenlerin deger-
lendirilmesinde frekans (n) ve ylzde (%), sayisal degisken-
lerin degerlendirilmesinde ortanca (minimum-maksimum)
degerleri dikkate alindi.

Bulgular

Calismaya alinan 33 hastanin 13’0 kadin 20’si erkekti ve yas
ortanca degeri 56 (18-86) idi. Fonksiyonel timori olan 8
hasta vardi ve biri somatostatinoma olup digerleri insilino-
maydi. Hastalarin 7’sine enikleasyon; 26’sina pankreatek-
tomi (total, distal, whipple) yapildi ve timiinde cerrahi si-
nirlar negatifti. Whiplle prosediri uygulanan 55 yasinda
kadin hastada adenokansere ek; distal pankreatektomi uy-
gulanan 57 ve 72 yasinda erkek hastalara sirasiyla adeno-
kanser ve serdz kistadenoma ek insidental pNET saptandi.
Timor gapi ortanca degeri 24 (3-80) mm idi. Tumor en sik
pankreas bas kisimda (%40) yerlesim géstermekteydi. Ki-

Pankreas Néroendokrin Timér Deneyimimiz

67% <3, mitoz (10 BBA) <2 ve timori grade 1 olan 23 hasta
vardi. Ki-67% 3-20, mitoz (10 BBA) 2-20 ve timori grade 2
olan 7; Ki-67% >20, mitoz (10 BBA) >20 ve timori grade 3
olan 3 hasta vardi. Kromogranin A pozitifligi olan 23 (%70),
sinaptofizin pozitifligi olan 28 (%85) hasta vardi. Tumoér; 13
hastada lenfovaskiler invazyon icermekteydi. Hastanede
yatis siresi ortanca degeri 7 (2-50) giindi. Takip slresi or-
tanca degeri 24 (1-71) ay; hastaliksiz sag kalm 14 (1-71)
aydi (Tablo 1).

Tablo 1. Hastalarin tanimlayici verileri

n (%),
Median (min-max)
Cinsiyet Kadin 13 39
Erkek 20 61
Yas 56 (18-86)
Operasyon Enlkleasyon 7 22
Distal pakreatektomi®? 12 36
Whiple prosediiri* 12 36
Total pankreatektomi 2 6
TOmor tipi Afonksiyonel 25 76
Fonksiyonel 8 24
Tiimor boyutu (mm) 24 (3-80)
Yerlesim yeri Bas 13 40
Uncinat 2 6
Govde 9 27
Kuyruk 9 27
Ki 67 (%) <3 23 70
3-20 7 21
>20 3 9
Mitoz (10 BBA) <2 23 70
2-20 7 21
>20 3 9
Tiimor grade | 23 70
Il 7 21
Il 3 9
Kromogranin A Negatif 10 30
Pozitif 23 70
Sinaptofizin Negatif 5 15
Pozitif 28 85
Lenfovaskiiler invazyon Yok 20 61
Var 13 39
Lenf nodu Reaktif 2 (0-31)
Pozitif 0 (0-31)
Yatig siiresi 7 (2-50)
Takip siiresi 24 (1-71)
Hastaliksiz sagkalim 14 (1-72)

*Adenokanser+insidental pNET
AMAdenokanser+i insidental pNET ve Serdz kistadenom+ insidental pNET

Tartisma

Pankreatik néroendokrin tiimorlerin ¢cogunlugu 4-6. dekat-
larda ortaya ¢ikmaktadir (3). Calismamizda hastalarin ¢cogu
erkekti ve yas ortanca degeri 56 (18-86) idi. Spesmen pato-
lojik incelemelerinde pNET’lere insidental olarak rastlana-
bilmektedir. Retrospektif 1074 pankreatektomi materyali-
nin incelendigi bir calismada; ana lezyonu pNET olmayanlar

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2022;19(2):309-312.

DOI: 10.35440/hutfd.1126786

310



Glindogdu ve ark.

arasinda insidental pNET saptanma orani %4 olarak bildiril-
mistir (8). Otopsi calismalarinda ise pNET saptanma orani %
0.5-1,5’dur (3). Calismamizda ana lezyonu adenokanser ve
serdz kistadenom olup rezeksiyon uygulanan ve spesmen
patolojisinde insidental pNET saptanan (¢ hasta vardi.
Pankreatik noéroendokrin tiiméorler fonksiyonel olan ve
fonksiyonel olmayanlar olarak siniflandirilir (6). Cogu (%50-
75) nonfonksiyonel olan pNET'lerin Ugte bir kadari insdlin,
gastrin, glukagon, vazoaktif intestinal peptit, somatostatin
dahil olmak Uzere ¢esitli peptit hormonlarini salgilayabilir-
ler (3). instilinomalar en sik gériilen pNET lerdir. Siklikla be-
nign olup iyi diferansiyedir ve malignite oranlari %5-10'dur
(6). insiilinomada yénetim, insiilinin neden oldugu hipogli-
semiyi hedefleyen ilaglarla konservatif tedaviyi, ameliyatsiz
invaziv proseddrleri ve ayrica kiratif acik veya laparoskopik
timor rezeksiyonunu igerir (6). Malign lezyon oldugunda
(>2 cm, >2 mitoz, >2% Ki-67, anjioinvazyon varhgi) pankre-
atektomi 6nerilmektedir. Potansiyel iyi huylu <2 cm lezyon-
lar icin en ideal yaklagim konusunda tartisma devam etmek-
tedir (9). Enlikleasyon 6zellikle kiigiik (<2,5 cm), benign, uni-
lokiler, yizeyel yerlesimli instilinomalarda tercih edilir. Be-
nign olgularda lenf nodu diseksiyonu 6nerilmez (6). Boyutu
<2 cm, non fonksiyone olup rezeksiyon yapilanlar ile eniik-
leasyon yapilan pNET’li hastalarin karsilastinldig bir ¢alis-
mada; entikleasyon sadece %11'inde yapilmig ve rezeksiyon
ile karsilastirihginda daha az transflizyon, daha az morbidite
ve daha kisa yatis stresi ile iliskili bulunmustur (9). Farkli bir
retrospektif bir calismada hastalarin %31’ine eniikleasyonu
yapilmis, timor entikleasyonundan sonra %19'unda tekrar-
layan hastalik gelistigi bildirilmistir (10). Calismamizda fonk-
siyonel tiimori olan 8 hastamiz vardi ve biri somatostati-
noma olup digerleri insilinomaydi. Hastalarin 7’sine eniik-
leasyon; 26’sina pankreatektomi (total, distal, whipple) ya-
pildi.

Ki-67 sadece aktif béliinen hiicreleri boyar ve daha fazla bo-
linen hicreler daha daha agresif hastaligi isaret eder. Bu
baglamda iyi diferansiye pNET Grade 1 (low grade), Grade
2 (ara grade) ve Grade 3 (yuksek grade) olarak ayrilir ve si-
rasiyla < 2%, 2%-20% ve > 20% Ki-67 indeksine ve < 2, 2-20
ve > 20 mitoza (10BBA) sahiptirler (2,11). Uygun patolojik
taniicin Kromogranin A ve sinaptofizin boyamalarinin bildi-
rilmesi gerektigi vurgulanmaktadir (12). Tumoéri Grade 1,2
ve 3 olan sirasiyla 23, 7 ve 3 hastamiz vardi. Kromogranin A
pozitifligi olan 23 (%70), sinaptofizin pozitifligi olan 28
(%85) hasta vardi.

Siklikla solid lezyonlar olan pNET ler nadiren kistik olabil-
mektedirler. Kontrastlanma paternlerinin tayini ve lokali-
zasyon belirlenebilmesi amaciyla hem BT ve hem de MRG
tetkikleri degerlidir (13). Karaciger, pankreas, beyin ve ke-
mik lezyonlarinin tespiti icin BT'ye kiyasla MRG; akcigerlerin
gorintilenmesi icin BT tercih edilmelidir (12) RO/R1 rezeke
edilmis G1-G2'li hastalarda, gorlntilemenin 3-6 ayda bir
(BT veya MRG) ve G3'te 2-3 ayda bir yapilmasi 6nerilir. Ar-
tan takip siresi ile evreleme araliklari 1-2 yila kadar uzaya-
bilse de, takip 6mur boyu olmalidir (12). Calismamizda tu-
mor lokalizasyonu belirleme ve niiks tayini amaciyla BT ve

Pankreas Néroendokrin Timér Deneyimimiz

MRG kullanildi. Hastalarimizin tiimiinde rezeksiyon RO idi.
Takip siresi ortanca degeri 24 (1-71) ay ve hastaliksiz sag
kalim 14 (1-71) ayd1.

Calismamiz; retrospektif olmasi ve kontrol grubu icerme-
mesi gibi ¢esitli kisithliklar icermektedir.

Sonug¢

pNET ler nadir gérilen ve insidental olarak da saptanabilen
titizlikle yonetilmesi gereken bir hastaliktir. pNET’in cerrahi
ve konservatif tedavisinde fikir birligi saglanabilmesi icin
daha genis serileri iceren g¢alismalar yapilmasi gerekmekte-
dir.

Etik onam: Bu ¢calismanin etik kurul onayi Baskent Universitesi Tip
ve Saglik Bilimleri Arastirma Kurulu’ndan (Proje no: KA22/145-
22.03.2022) alind..
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Arastirma Makalesi / Research Article

Eriskin El Bilek Radyografilerinden Elde Edilen Morfometrik Olgiimlerin Cerrahi

Agidan Onemi

Ahmet Kiirsad ACIKGOZ ! ", Figen BINOKAY 2 "', M. Giilhal BOZKIR!

1Cukurova Universitesi, Tip Fakiiltesi, Anatomi Anabilim Dali, Sarigam, Adana, TURKIYE
2Cukurova Universitesi, Tip Fakiiltesi, Radyoloji Anabilim Dali, Saricam, Adana, TURKIYE

Oz.

Amag: El bilegi patolojileri belirli anatomik paternlerle iliskili oldugundan, radyografik gértintilerden elde edilen
el bilegi kemiklerine ait anatomik parametreler tani ve tedavi icin olduk¢a 6nem tagimaktadir. Calismamizda,
yetiskin bireylere ait el bilegi radyografilerinden elde edilen morfometrik élgiimlerin cerrahi yonden incelemeyi
ve elde edilen dlgiimlerden bilateral el bilegi boyutlari tahmini igin regresyon denklemleri gelistirmeyi amagladik.
Materyal ve metod: Calismamiz retrospektif bir calisma olup, 2012-2022 yillari arasinda Gukurova Universitesi
Tip Fakultesi Radyoloji Anabilim Dali’'na bagvuran 18-65 yas arasi 100 (50 kadin, 50 erkek) saglikli yetiskin birey-
lere ait 200 radyolojik el gériintiisii (100 sag, 100 sol) lizerinde gergeklestirilmistir. istatistiksel analizler i¢in IBM
SPSS 21.0. programi kullaniimis olup istatistiksel anlamhlik p<0,05 olarak kabul edilmistir.

Bulgular: Radyografik lglimler sag ve sol ele gore siniflandiriimig ve bilateral (sag ve sol taraf) farkliliklar ince-
lendiginde, el bilegi géruntulerinden elde edilen agi ve uzunluk élgtimlerinin timiinde sag ve sol el arasinda ista-
tistiksel olarak anlamli fark bulunmamistir (p>0,05). Ayrica el bilegi radyolojik goriintilerinden elde edilen agi ve
uzunluk él¢limleri arasindaki korelasyon incelenmis ve elde ettigimiz 6lgiim degerlerinin arasindaki istatistiksel
olarak anlamli korelasyon katsayilari 0.139 ile 0.917 arasinda degismektedir. Ozellikle RA ile SFA (r=0.917,
p<0.001) 6lgtimleri arasinda ¢ok gl¢lu pozitif iliskiye rastlanmistir.

Sonug: Elde ettigimiz sonuglar dogrultusunda, sag ve sol (bilateral) el bilegi 6lgimlerinde istatistiksel olarak an-
lamli fark olmadigi ve yeterli simetri bulunmasindan dolay el bileginin rekonstriiktif cerrahisinde kontralateral
bilek radyografilerinin sablon olarak kullaniimasi yoniinden olusturdugumuz regresyon denklemlerinin basarili
bir sekilde kullanilabilecegini disiinmekteyiz.

Anahtar Kelimeler: El bilegi, Radyolojik 6lgtimler, Radius, Ulna

Abstract

Background: Anatomical parameters of the wrist bones obtained with radiographic images are important for
diagnosis and treatment because the ankle pathologies are associated with certain anatomical patterns. The
purpose of the present study was to surgically examine the morphometric measurements obtained from wrist
radiographs of adult individuals and to develop regression equations for the estimation of bilateral wrist sizes
from the obtained measurements.

Materials and Methods: The study had a retrospective design and was performed on 200 radiological images
(100 right, 100 left) of healthy adult individuals aged 18-65 (50 male, 50 female) applying to the Department of
Radiology in the Department of Medicine at the University of Cukurova from 2012 to 2022. The IBM SPSS 21.0
program was used for statistical analyzes, and statistical significance was assumed to be p<0.05.

Results: The radiographic measurements were classified according to the right and left hands, and when the
bilateral (right and left sides) differences were examined, no statistically significant differences were detected
between the right and left hands in all of the angle and length measurements obtained from the wrist images
(p>0.05). In addition, the correlation between the angle and length measurements obtained from the wrist ra-
diological images was examined and the statistically significant correlation coefficients between the measure-
ment values we obtained ranged from 0.139 to 0.917. Especially, a very strong positive correlation was found
between RA and SFA (r=0.917, p<0.001) measurements.

Conclusions: In line with our results, we think that the regression equations developed can be used successfully
in terms of using contralateral wrist radiographs as a template in reconstructive surgery of the wrist, since there
is no statistically significant difference in right and left (bilateral) wrist measurements and there is sufficient
symmetry.

Keywords: Wrist, Radiological measurements, Radius, Ulna
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Giris

El ve el bilegi, insanin glinlik yasantisinda en sik kullandigi
ve hayatinda oldukga blyiik yer edinen organlardan biri ol-
masinin yani sira ayni zamanda viicudun en ¢ok yaralanan
bolgesidir (1). El bilegi bolgesinde, damar, sinir ve tendonlar
olmak tzere birgok dnemli yapinin yer almasindan dolayi,
bu bdlgenin anatomisinin ayrintili bilinmesi, etkili tedavi
planlarini formile etmenin temelini olusturur ve el bilegi
mekanigini anlamamizin ayrilmaz bir pargasidir (2). El bilegi
travmasi, karpal kemik kiriklarinin %70'ini olusturan skafoid
kiriklariyla birlikte énemli yumusak doku ve kemik yaralan-
masina neden olabilir (3). El bilegi yaralanmalarinin basarih
bir sekilde teshis edilmesi, gériintulerin yorumlanmasi ve
daha sonra uygulanmasi gereken tedavi yontemi, bilegin
morfolojik varyasyonlarinin dogru bilgisine baghdir (2).
Cesitli calismalar, radyografik el bilegi parametrelerinin bi-
reyler arasinda farkhlik gésterdigini ve bu farkliliklarin bazi
hastalik sureglerine kargi farkli duyarhlik seviyeleriyle iligkili
oldugunu gostermistir; Kienbock hastaligi, daha diiz bir rad-
yal egim ve pozitif ulnar varyansh ulnokarpal impaksiyon
sendromu ile iliskilendirilmistir (4). Bunun yani sira litera-
turde yer alan bazi galismalar, negatif ulnar varyans ile Ki-
enbock hastaligi ve skafolunat disosiasyon arasinda, pozitif
ulnar varyans ve ulnar impaksiyon sendromu arasinda ve
triangular fibrokartilaj ve lunotriquetral ligamentin yirtiklari
arasinda istatistiksel bir iliski oldugunu gostermistir (5).

El bilegi patolojileri belirli anatomik paternlerle iliskili oldu-
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gundan, radyografik gorintiilerden elde edilen el bilegi ke-
miklerine ait anatomik parametreler tani ve tedavi igin ol-
dukga 6nem tasimaktadir (6). Calismamizda, yetiskin birey-
lere ait el bilegi radyografilerinden elde edilen morfometrik
olciimlerin cerrahi yonden incelemeyi ve elde edilen 6lglim-
lerden bilateral el bilegi boyutlari tahmini igin regresyon
denklemleri gelistirmeyi amacladik.

Materyal ve Metod

Galismamiz retrospektif bir ¢alisma olup, 2012-2022 yillari
arasinda Cukurova Universitesi Tip Fakiiltesi Radyoloji Ana-
bilim Dali’'na basvuran 18-65 yas arasi 100 (50 kadin, 50 er-
kek) saghkl yetiskin bireylere ait 200 radyolojik el gorin-
tlsh (100 sag, 100 sol) Gzerinde gergeklestirilmistir. Calis-
maya daha 6nce el ve el bilegi bélgesinden herhangi bir cer-
rahi operasyon gegirmis, kirik, travma, konjenital anomali
ve 6lgim igin yetersiz radyografik gorintiilere sahip hasta-
lar calismaya dahil edilmemistir. Calismamiz, Cukurova Uni-
versitesi Tip Fakiiltesi Girisimsel Olmayan Klinik Arastirma-
lar Etik Kurulu‘ndan 03.06.2022/123 sayili etik kurul onayini
almistir. Radyolojik goruntileri goriintilemek ve agl ve
uzunluk 6lglimlerini yapmak icin Enlil PACS sistem yazilimi
(Eskisehir, Tirkiye) kullanildi. A¢i ve mesafe 6lglimlerinin
detayh agiklamasi tablo 1’'de verilmis, dlgllen agi ve mesafe
degerleri sekil 1 ve 2’de gosterilmektedir.

Sekil 1. El bilegi radyolojik 6Iguﬁwler; UYA:Ulnar yerlesim inklinasyon agisi (A), SCA: Sigmoid gentik é<;|5| (B), RA: Radial inklinasyon a|5|

(C), SFA: Os scaphoideum faset inklinasyon agisi (D).
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G 1

Sekil 2. El bilegi radyolojik 6lgtimler; LFA: Os lunatum faset inklinasyon agisi (E), LTA: Os lunatum tilt acisi (F), UV: Ulnar varyan (G),

UEKA: Ulnar eksen- ulnar kubbe agisi (H).
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H

Tum agilar ve mesafeler iki yazar tarafindan birbirinden ba-  iki gézlemcide SKK degeri 0.93-0.97 arasinda bulunurken,
gimsiz olarak iki kez olguldi. Glvenilirlik testi icin sinif i¢ci  gdzlemciler arasi guivenirlikte bu deger 0.91-0.94 arasinda
korelasyon katsayilari (%95 gliven aralikh SKK) kullanildi.  bulunmustur. Tim 6lglimlerin gézlemci igi ve gozlemciler
Tum o6lgtimlerde gozlemci igi glivenirlik incelendiginde, her  arasi glvenilirligi mikemmeldi (7).

Tablo 1. Radyografik agi ve 6l¢iim tanimlari

Radyografik a¢i ve dlglimler

Tanimlar

Ulnar yerlesim inklinasyon agisi (UYA) (8)

Ulna’nin uzunlamasina safti ile Ulna’nin Radius ile eklem yaptigi ylizeyinden gecen teget
arasinda cizilen agidir.

Radial inklinasyon agisi (RA) (9)

Radius’un karpal yuizeyinin ulnar tarafindan processus styloideus radii’nin ucuna kadar olan
cizgi ile ulna eksenine dik olan ¢izgi arasindaki agi.

Ulnar eksen- ulnar kubbe agisi (UEKA) (5)

Ulna ekseni ile ulnar kubbe arasindaki ag!

Os lunatum faset inklinasyon agisi (LFA) (9)

Radius’ta os lunatum’un oturdugu cukurlugun sklerotik gizgisi ile Ulna’nin distalinin uzun
eksenine dik olan gizgi arasindaki agi.

Os scaphoideum faset inklinasyon agisi (SFA) (4)

Radius’un distal ulnar kosesi sklerotik volar kenari seviyesinden radius’un uzun eksenine
dikme gizilir. Bu gizgi ile radius’un radius distal eklem yiiziinde volar kenarda yer alan iki
fossa’yi birlestiren ve proc. styloideus’un volar kenarindan gegen gizgi arasindaki agi 6lgilir.

Ulnar varyans (UV) (4)

Ulna’nin uzun eksenine dik ¢izgi gizilir. Bu ¢izgi ile caput ulnae’nin en distal kismindan bu
cizgiye cizilen paralel gizgi arasindaki dik uzaklik lgulur.

Sigmoid gentik agisi (SCA) (4)

Ulna’nin uzun ekseni boyunca gizilen bir ¢izgi ile Radius’un incisura ulnaris’inin en proksimal
ve distal noktalarini birlestiren bir ¢izgi arasindaki agi.

Os lunatum tilt agisi (LTA) (9)

Os lunatum'un tabanina gizilen dik bir gizgi ile Radius ekseni arasindaki agl.

istatistiksel analiz

lama, standart sapma ile minimum ve maksimum degerle-

Degiskenlerin normal dagilima uygunlugu Shapiro Wilk testi  rini elde etmek i¢in tanimlayici analiz yapildi. Normal dagilim
ve grafiksel incelemeler ile degerlendirildi. Olciimlerin orta-  gdsteren verilerin sag ve sol el él¢ciimleri karsilastirmasinda
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Bagimli 6rneklem t-testi, normal dagilim gostermeyen veri-
lerde ise Wilcoxon testi kullanildi. Nicel degiskenler arasi
iliski korelasyon analizi ile incelendi ve iliski dlizeyinin belir-
lenmesinde Pearson korelasyon katsayisi ve Spearman kore-
lasyon katsayisi kullanildi. Karsi taraf el bileginin agi ve 6l-
¢limlerinin tahmini etmek icin kullanilacak denklemleri olus-
turmak icin regresyon analizi kullanilmistir. Karsi taraf el bi-
legi 6lciminin tek degiskenle tahmin edilmesinde tekli reg-
resyon denklemi, farkh degiskenlerin birlestirilmesiyle asa-
mali bir yéntemle ¢oklu regresyon denklemi elde edilmistir.
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istatistiksel analizler icin IBM SPSS (IBM Corp. Released
2012. IBM SPSS Statistics for Windows, Version 21.0. Ar-
monk, NY: IBM Corp.) programi kullanilmis olup istatistiksel
anlamhlik p<0,05 olarak kabul edilmistir.

Bulgular

Calismaya dahil olan 100 kisiye ait 200 radyografik el bilegi
gorintisinden elde edilen agi ve uzunluk 6lgiimlerinin ta-
nimlayici istatistikleri tablo 2’de gdsterilmistir.

Tablo 2. Bireylere ait radyolojik agi (2) ve dlgimlerin (mm) tanimlayici istatistikleri

Radyografik agi ve dlglimler Ortalama#S.S. Minimum Maksimum
UYA(9) 7,74£10,41 -16,95 23,40
SCA(2) 5,59+9,90 -21,50 22,90
RA(2) 21,77+4,02 12,20 29,90
SFA(9) 27,244,722 14,00 39,50
LFA(?) 13,96+3,85 5,06 24,80
LTA (2) 19,08+2,70 11,10 26,64
UV (mm) 1,01+1,89 -3,42 4,57
UEKA (2) 89,70+3,14 81,70 97,20

S.S.= Standart sapma

Tablo 3. Radyografik agi (2) ve olglimlerin (mm) sag ve sol el arasindaki karsilastirmasi
Measurements Sag Sol tdegeri p degeri

Mean S.S. Mean S.S.

UYA (92) 7,90 10,58 7,57 9,88 -1,209 0,227
SCA (9) 5,65 9,88 5,53 9,97 -0,341 0,733
RA (9) 21,70 4,23 21,85 3,81 -1,093 0,277
SFA (9) 27,26 4,92 27,23 4,54 0,173 0,863
LFA (2) 14,05 3,88 13,87 3,84 1,744 0,084
LTA (2) 19,11 2,75 19,04 2,66 0,706 0,482
UV (mm) 1,04 1,90 0,99 1,89 -0,867 0,386
UEKA (2) 89,82 3,23 89,58 3,05 1,789 0,077

S.S.= Standart Sapma

Radyografik dlciimler sag ve sol ele gore siniflandiriimis ve
bilateral (sag ve sol taraf) farkliliklar incelenmistir (tablo 3).
Calismada el bilegi goriintiilerinden elde edilen agiI ve uzun-
luk dlciimlerinin tiimiinde sag ve sol el arasinda istatistiksel
olarak anlamli fark bulunmamistir (p>0,05).

Tablo 4. El bilegi radyolojik 6lciimleri arasindaki korelasyon

El bilegi radyolojik gorintilerinden elde edilen agi ve uzun-
luk dlgciimleri arasindaki korelasyon incelenmistir (tablo 4).
Elde ettigimiz 6lgim degerlerinin arasindaki istatistiksel ola-
rak anlamli korelasyon katsayilari 0.139 ile 0.917 arasinda
degismektedir. Ozellikle RA ile SFA (r=0.917, p<0.001) &I-
¢Umleri arasinda ¢ok glgli pozitif iliskiye rastlanmistir (10).

UEKA uv LTA LFA SFA RA SCA UYA
UYA r 0,116 0,134 0,055 0,135 b0,186* b0,180* b0, 728** 1
P 0,100 0,058 0,441 0,056 0,008 0,011 <0,001
SCA r 0,090 b0,151* 0,102 b0,201* b0,179* b0,188* 1
P 0,206 0,033 0,149 0,004 0,011 0,008
RA r 20,139* b0,260** -0,019 20,719** 20,917** 1
P 0,049 <0,001 0,789 <0,001 <0,001
SFA r 20,212* b0,231** -0,029 20,670** 1
P 0,003 0,001 0,687 <0,001
LFA r 0,106 b0,260** -0,120 1
P 0,135 <0,001 0,091
LTA r -0,072 0,068 1
P 0,312 0,338
uv r -0,053 1
P 0,460
UEKA r 1
p

a Pearson korelasyon analizi, ® Spearman korelasyon analizi, ** Korelasyon 0,001 diizeyinde é6nemlidir. * Korelasyon 0,05 diizeyinde énemlidir.
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Karsi taraf el bilegi 6lciimlerinin tahmini igin sag ve sol el
bilegi olcim degerlerinden tekli regresyon denklemleri
olusturulmus ve tahmini standart hata degerleri, dizeltil-
mis R? ve p degerleri Tablo 5'te gdsterilmistir. Tekli reg-
resyon denklemlerinin tahmini standart hata degerleri
+0.971 ile £1.855 arasinda degismektedir.

Eriskin El Bilek Radyografilerinin Morfometrik Olciimlerinin Cerrahi Onemi

Karsi taraf el bilegi 6lgiimlerinin tahmini igin sag ve sol el
bilegi olcim degerlerinden ¢oklu regresyon denklemleri
olusturulmus ve tahmini standart hata degerleri, dizeltil-
mis R% ve p degerleri Tablo 6'da gosterilmistir. Coklu reg-
resyon denklemlerinin tahmini standart hata degerleri
+0.916 ile +1.783 arasinda degismektedir.

Tablo 5. Karsl taraf el bilegi aci (2) ve 6lglimlerinin (mm) tahmini icin sag ve sol el bilegi 6lcimlerinden olusturulan tekli

regresyon denklemleri

Regresyon Denklemleri +TSH Diizeltilmig R? p

Sag RA =-1,205 + (1,048 x Sol RA) 1,389 0,892 < 0,001
Sol RA = 3,356 + (0,852 x Sag RA) 1,253 0,892 <0,001
Sag SFA =-0,126 + (1,006 x Sol SFA) 1,855 0,859 < 0,001
Sol SFA = 3,934 + (0,855 x Sag SFA) 1,710 0,858 < 0,001
Sag LFA=0,516 + (0,976 x Sol LFA) 1,036 0,936 < 0,001
Sol LFA = 0,486 + (0,953 x Sag LFA) 1,023 0,929 <0,001
Sag LTA = 0,787 + (0,962 x Sol LTA) 1,002 0,867 <0,001
Sol LTA =1,797 + (0,902 x Sag LTA) 0,971 0,867 < 0,001
Sag UEKA = 3,620 + (0,962 x Sol UEKA) 1,362 0,822 < 0,001
Sol UEKA = 12,654 + (0.856 x Sag UEKA) 1,285 0,822 < 0,001

TSH= Tahmini standart hata

Tablo 6. Kars taraf el bilegi agi (2) ve dlglimlerinin (mm) tahmini igin sag ve sol el bilegi 6lgimlerinden olusturulan

coklu regresyon denklemleri

Regresyon Denklemleri +TSH Diizeltilmis R? p

Sag SFA = -0,439 + (0,737 x Sol SFA) + (0,350 x Sol RA) 1,783 0,871 < 0,001
Sag LFA =-1,678 + (0,850 x Sol LFA) + (0,180 x Sol RA) 0,916 0,944 <0,001
Sol RA = 3,450 + (0,751 x Sag RA) + (0,150 x Sag LFA) 1,195 0,902 < 0,001
Sol SFA = 4,036 + (0,772 x Sag SFA) + (0,152 x Sag LFA) 1,663 0.866 < 0,001
Sol LFA = 8,254 + (0,961 x Sag LFA) + (-0,088 x Sag UEKA) 0,989 0,934 < 0,001

TSH= Tahmini standart hata

Tartisma

El yaralanmalari yasami nadiren tehdit eder, ancak bireyin
yasam seklini bozabilecegi igin, radyolog ve cerrahin Uze-
rine tani ve tedavi anlaminda biyiik yik diismektedir. Yara-
lanma mekanizmasinin ve gérintileme bulgularinin ayrin-
till degerlendirilmesi, uygun tani ve etkili tedavi icin gerek-
lidir (11). Radius alt ug kiriklari tiim viicut kemik kiriklari ige-
risinde en sik gorilen kirik tipidir. Ancak, glinimizde geng
hastalarda meydana gelen yuksek enerijili travmalar sonrasi
daha kompleks kiriklarla karsilasiimasi, konservatif tedavi-
deki yetersizlikleri ortaya ¢ikarmistir. Konservatif yontem-
lerle elde edilen basarisiz klinik ve fonksiyonel sonuglar, bu
kiriklarin tedavisinde yeni arayislar gindeme getirmistir.
Cooney ve ark.lari radius alt u¢ kirikli 565 hasta icinde
komplikasyon oranini %31 olarak bildirmislerdir. Knirk ve
Jupiter eklem bitlUnlGginin saglanamamasi ve 2 mm’den
fazla eklem yiizey diizensizligi olmasi halinde, posttravma-
tik artritik degisikliklerin cok ylksek oranda gelistigini be-
lirtmislerdir (12, 13, 14). Calismamizda el bilegine ait radyo-
lojik agl ve uzunluk 6lglimlerinin ortalama verileri ve bu pa-
rametrelerin birbiri ile iliskilerini inceledik.

Mwaturara ve ark.’larinin LFA'nin el bilegi radyografik para-
metrelerinin yani sira os lunatum morfolojisi ile nasil iligkili

oldugunu analiz ettigi calismasinda 50 kisiye ait 100 radyog-
rafik el bilegi gérintisini degerlendirmis ve RA, LFA, SFA,
SCA, UV ve LTA olgiimlerini sirasiyla sagda 26°, 13°, 35°, 4°,
0,9 mm ve 15°, solda ise, 26°, 14°, 35°, 3°, 1,3 mm ve 15°
olarak elde etmiglerdir ve bilegin morfometrik 6zellikleri ile
iliskili olarak LFA'deki varyasyonun éneminin belirsiz oldu-
gunu belirtmigleridir (4). Schuind ve ark. lar1 120 kisinin el
bileginin posteroanterior rontgenlerinde 6lgllen cesitli agi
ve indekslerini elde ettigi calismasinda UV, RA ve UEKA 6l-
¢limlerini -0,9 mm, 23,8° ve 90,2° olarak bulmuslardir (5).
Sagerman ve ark.’lari 100 kisiye ait radyolojik gorintilerde
ulnar kisalma sonuglarini etkileyebilecek eklem yuzeyleri-
nin nispi egimini belirlemek amaciyla art. radioulnaris dista-
lis'in kemik anatomisini analiz ettigi ¢calismasinda, UV, SCA
ve UYA olcimlerini sirasiyla 0,05 mm, 7,7° ve 21° olarak
elde etmisler ve art. radioulnaris distalis’in karsilikli eklem
ylzeylerinin birbirine paralel olmadigini gézlemlemislerdir
(8). Kwak ve ar.’larinin tek tarafl Kienbock hastaligi olan 91
hastada, hastaliktan etkilenmemis el bileklerinin spesifik
radyolojik parametrelerini tanimlamayi ve bu parametrele-
rin hastalikla iliskisinin derecesini belirlemeyi amagladigi ¢a-
lismasinda, RA, LTA, LFA, UV dlgimleri ¢calisma grubunda si-
rasiyla; 25,8°, 17,8°, 14,2° ve 0,7 mm iken kontrol grubunda
ise; 26,1°,15°, 14,1° ve 1,3 mm olarak elde edilmistir. Ayrica

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2022;19(2):313-319.

DOI: 10.35440/hutfd.1139449

317



Acikg6z ve ark.

hastalar ve normal bireyler arasinda etkilenmemis bilek-
lerde farklihklar oldugunu belirtmisler ve LTA ve UV para-
metrelerini Kienbock hastalig ile iliskilendirmislerdir (15).
Thienpont ve ark.’lari skafolunat disosiasyonu igin anato-
mik risk faktorlerini belirlemek amaciyla yaptigi ¢calismada
RA, LFA, LTA ve UV 6lgiimlerini skafolunat disosiasyonu olan
hasta grubunda sirasiyla; 20,98°, 10,59°, 18,80° ve -0,55
mm iken kontrol grubunda 23,88°, 13,61°, 17,68° ve -0,42
mm olarak elde etmislerdir (9). Garcia-Elias ve ark.’ lari 60
katilimciya ait el bilegi radyolojik goriintiilerinde RA, SCA ve
UV o6lctiimlerini sirasiyla 22,1°, 6,7° ve 0,2 mm olarak bul-
muslardir (16).

Yoshida ve ark.'nin 51 kadavraya ait 91 el bilegi eklemi tize-
rinde art. radioulnaris distalis'in morfolojik él¢limlerini in-
celemis ve bu calismada UYA, SCA, RA ve UV élglimlerini si-
rasiyla; 22,4°, 2,9°, 27.9°, 0.57 mm olarak elde etmislerdir
(17). iranlilari normal bireylere ait el bilegi radyografileri
Uzerinde calisma yapan Jafari ve ark., RA ve UV dlgiimlerini
siraslyla; 25° ve 0,99 mm olarak bulmuslardir

(18). Mohammed Ali, saghkli Misirhlarda el bileginin rad-
yografik élgimlerinin normal verilerini kadin ve erkeklerde
orta ve ileri yas gruplarina ayirarak inceledigi calismasinda
RA ve UV o6lg¢lmlerini sirasiyla; orta yas grubunda erkek-
lerde; 27° ve 0,42 mm, kadinlarda; 24° ve 0,40 mm, ileri yas
grubunda ise erkeklerde; 27,2° ve 0,40 mm, kadinlarda; 25°
ve 0,39 mm olarak elde etmistir (19). Feipel ve ark. ise 80 el
bilegi radyografisini incelemis ve ortalama RA o&l¢limiini
25°, UV olgimiind ise -0,3 mm olarak elde etmislerdir (21).
Tirk popllasyonundaki el bilegi radyografilerinde olgilen
parametrelerin normal sinirlarini belirlemeyi amaglayan
Yalgin ve Polat’in galismasinda, RA, LFA ve UV dlglimlerinin
ortalama degerlerini sirasiyla; 24,14°, 10,85° ve -0,08 mm
olarak bulmuglardir. Bizim galismamizda ise UYA, SCA, RA,
SFA, LFA, LTA, UEKA ve UV olgiimlerinin ortalama degerleri
sirasiyla; 7,74°,5,59°, 21,77°, 27,24°, 13,96°, 19,08°, 89,70°
ve 1,01 mm olarak elde edilmistir. Caismamizda elde etti-
gimiz verileri literatirle karsilastirdigimizda; UYA ve RA 6l-
¢Uim degerlerinin literatiire oranla daha diistik, LTA 6lgim-
niin ise daha yiksek oldugunu gézlemledik. Ayrica SCA ol-
¢limiine baktigimizda Garcia-Elias ve ark. ile Sagerman ve
ark.’nin elde ettigi 6lgimlerden disiik iken diger calismalar-
dan daha yuksek oldugu gorilmistir. UV ve LFA odlgimle-
rini inceledigimizde, verilerimizin Kwak ve ark. ile mwatu-
rura ve ark.’nin elde ettigi degerlere yakin digerlerinden ise
yuksek oldugu gézlenmistir.

Farkli toplumlar tGzerinde yapilan galismalardaki 6lglimlerin
bizim ¢alismamizda elde ettigimiz sonuglarla farkhhklarinin
nedenleri; genetik, 6rneklem sayisi, bilateral 6lgiimlerin goz
ardi edilmesi, cinsiyet, yas ve beslenme gibi bircok faktor
olabilir.

Calismamizda, el bilegindeki sag ve sol taraf arasindaki tim
olciimlerin simetrik oldugu ve iki taraf arasinda istatistiksel
olarak anlamli bir fark olmadigi bulunmustur. Ayrica art. ra-
dioulnaris distalis’in eklem yiizlerine ait UYA ve SCA (r=
0.728, p < 0.001) élgiimlerinin pozitif yonde gliglii dizeyde

Eriskin El Bilek Radyografilerinin Morfometrik Olciimlerinin Cerrahi Onemi

birbiri ile iliskisi oldugu gozlenmistir. Elde ettigimiz regres-
yon denklemlerinin diizeltilmis R? degerlerinin oldukga yiik-
sek, tahmini standart hata degerlerinin ise olduk¢a diisiik
olmasi basarili tahmin sonuglari verecegini gostermektedir.
Elde ettigimiz sonuglar dogrultusunda, sag ve sol (bilateral)
el bilegi 6lclimlerinde istatistiksel olarak anlamli fark olma-
digi ve yeterli simetri bulunmasindan dolayi el bileginin re-
konstriktif cerrahisinde kontralateral bilek radyografileri-
nin sablon olarak kullanilmasi yéninden olusturdugumuz
regresyon denklemlerinin basarili bir sekilde kullanilabile-
cegini diisinmekteyiz. Ayrica ¢alisma sonuglarimizin, 6zel-
likle el bilegi bolgesinin osteometrik 6zelliklerinin ve el bi-
legi kemiklerinin agisal yerlesimlerinin bilinmesi agisindan
cerrahi islem sirasinda ve sonrasinda olasi komplikasyonlari
onleme noktasinda rehber olacagini disiinmekteyiz.

Etik onam: Calismamiz, Cukurova Universitesi Tip Fakiiltesi Giri-
simsel  Olmayan  Klinik  Arastirmalar  Etik  Kurulu‘’ndan
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Mandibular Gémiilii Ugiincii Molar Dis Pozisyonlarinin

Retrospektif Olarak Degerlendirilmesi

Muhammet Bahattin BINGUL* “*', Mahmut TANKUS 2

1 Harran Universitesi Dis Hekimligi Fakiiltesi, Agiz Dis ve Cene Cerrahisi Anabilim Dali, Sanliurfa, TURKIYE

2 Sanliurfa Agiz Dis Sagligi Hastanesi, Ortodonti Klinigi, Sanhurfa, TURKIYE

Oz.

Amag: Bu calismada Sanliurfa bolgesinde yasayan bireylerin mandibular gomili Gglinci molar dis
pozisyonlarinin degerlendirilmesi amaglanmistir.

Materyal ve metod: Bu retrospektif calismada; 2017 ve 2020 yillari arasinda Harran Universitesi Dis
Hekimligi Fakultesi’ne, gesitli sebeplerle bagvuran 1096 hastanin (469 kadin, 627 erkek) panoramik
radyografileri incelenmistir. Dislerin gomilulik durumu Winter ve Pell- Gregory siniflandirmasina
gore degerlendirilmistir. Hastanin yas ve cinsiyeti ile birlikte; dislerin gomull kalma oranlari, lokali-
zasyonlari, gomdllliik seviyelerinin cinsiyete ve yasa gore dagilimlari kaydedilmistir.

Bulgular: Bu ¢alismada 1096 hastanin 2192 tane mandibular tglncl molar disi incelenmistir. Cinsi-
yete gore dagilim incelendiginde %42,79’u erkek ve %57,21’i ise kadindir. Cinsiyet ile mandibular
Uglincti molar konumu arasinda istatistiksel olarak anlamli iliski bulunmaktadir (p<0,05). Mandibu-
lar Gglinci molar dislerin %60,81’i vertikal, %21,3'4 mezioangular, %9,03'U horizontal, %0,09’u
distoanguler, %0,14’i bukkolingual pozisyonundadir. Mandibular tglincii molar siirme seviyesi ba-
kimindan incelendiginde ise %61,82 oraninda A, %9,76 oraninda B, %20,48 oraninda C seviyesinde-
dir. Cinsiyet ile mandibular Ggilincii molar siirme seviyesi arasinda istatistiksel olarak anlamli iliski
bulunamamistir (p>0,05).

Sonug: Mandibular tiglincii molar disler gdmuli olduklari zaman gesitli komplikasyonlara yol agabil-
mektedir. Bu ylizden bu dislerin konumunun degerlendirilmesi 6nemli bir konudur.

Anahtar Kelimeler: Mandibular Ggilincii molar, Gomdlilik, Prevelans.

Abstract

Background: In this study, it was aimed to evaluate the mandibular impacted third molar tooth
positions of individuals living in the Sanhurfa region.

Materials and Methods: In this retrospective study, Panoramic radiographs of 1096 patients (469
women, 627 men) who applied to the Faculty of Dentistry of Harran University for various reasons
between 2017 and 2020 were examined. The impaction status of the teeth was evaluated according
to the Winter and Pell-Gregory classification. Along with the patient's age and gender, The rates of
impacted teeth, their localization, and the distribution of impaction levels according to gender and
age were recorded.

Results: In this study, 2192 mandibular third molar teeth of 1096 patients were examined. When
the distribution by gender is examined, 42.79% are male and 57.21% were female. There was a
statistically significant relationship between gender and mandibular third molar position (p<0.05).
Of the mandibular third molars, 60.81% were vertical, 21.3% mesioangular, 9.03% horizontal, 0.09%
distoangular, 0.14% buccolingual. When the mandibular third molar eruption level was examined,
it was 61.82% A, 9.76% B, and 20.48% C level. No statistically significant relationship was found
between gender and mandibular third molar eruption level (p>0.05).

Conclusions: Mandibular third molars can lead to various complications when impacted. Therefore,
the evaluation of the position of these teeth is an important issue.

Key Words: Mandibular third molar, Impaction, Prevelans
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Bingiil ve Tankus

Giris

Agiz kavitesinde o©ngorilen zamanda sirmeyen disler
gomuli disler olarak adlandirilir (1). Mandibula lGglinct mo-
larlarin cogunlukla gdmiili kalma nedeni en son siiren dis ol-
masindan otlirtdir. Bu dislerin gomilld kalma nedenlerini
mandibular bliyimede gerilik, dis arkinin distalize olmasi ve
mineralizasyonun ge¢ olmasi olarak siralayabiliriz. Bitiin
gomuli disler icerisinde en ¢cok gémuli kalan disler tGglinci
molar dislerdir (2). Bu nedenle mandibular gémuli Gglincl
molar dislerin pozisyonlarinin degerlendirilmesi 6nem arz
etmektedir. Uclincii molar dislerin gdmiilii kalma insidansi
ve sliirme yasinin toplumlara ve irklara goére degismesinin
nedenleri ¢enelerin gelisiminin, fasiyal blylimenin ve dis
boyutlarinin farklilik géstermesidir (3,4). Ugilincii molarlarin
gomili kalmalari birtakim sonuglara sebebiyet vermektedir.
Komsu diste rezorbsiyon, odontojenik kistler, perikoronitis,
osteomiyelitis bunlardan birkagidir. Bu nedenle lgilincti mo-
lar dis cekimleri oral maksillofasiyal cerrahide en siklikla
yapilan islemlerdendir (1). Uglincii molar dislerin pozisyon-
lari, gesitli anomalileri ve farkli kanal varyasyonlarindan
dolayi tedavileri giictiir. Cekim ya da tedavi islemleri uygu-
lanacaksa hastanin yasi, sistemik durumu ve oral hijyeni goz
ontinde bulundurulmalidir (5,6).

Panoramik réntgenler gémull Gglincli molarlarin gomaluliik
durumunu ve meydana getirdikleri komplikasyonlari deger-
lendirmek icin dis hekimliginde sikilikla kullanilan bir
goriintileme teknigidir. Ayrica konik 1sinh bilgisayarli tomo-
grafilere gore daha az ekspojur siresi ve daha az radyosyon
dozu bu gorintilemenin avantajlarindandir (7). Gomila
liclnct molarlarin degerlendirilmesinde, panoromik ront-
genlerin bazi sinirlamalari olmasina ragmen ¢ogu arastirmaci
tarafindan tercih edilmistir (8,9).

Bu calismada Sanhurfa bolgesinde yasayan bireylerin man-
dibular gomilt Gglnci molar dis pozisyonlarinin duru-
munun degerlendirilmesi amaglanmistir.

Materyal ve Metod

Harran Universitesi Dis Hekimligi Fakiiltesi’nde yapilan bu
calis-maya, Harran Universitesi Klinik Arastirmalar Etik Kuru-
lundan 09/11/2020 tarihli ve HRU/20.19.07 sayih etik kurul
karari ile onam alinmigtir.

Bu retrospektif calismada, Harran Universitesi Dis Hekimligi
Fakiltesi Agiz, Dis ve Cene Cerrahisi Anabilim Dal’'na 2017-
2020 yillari arasinda basvurmus 1096 hastanin cesitli sebep-
lerden dolayi alinmis panoramik radyografileri incelenmistir.
Panoramik rontgenler Vatech PCH-2500 Dijital Panoramik
Goruntiileme Sistemi (Gyeonggi-do, Gliney Kore 65-90 kVp
ve 10 mA'da 2,8 mm toplam alliminyum filtreleme) vasita-
siyla olusturulmustur. Rontgenler degerlendirilirken en az
bir tane gomiilii veya slirmiis olmasinin yanisira mandibular
liclincl molar dise sahip olmasina dikkat edilmistir. Cals-
maya dahil edilen Uglincli molar dislerin kriterlerini; kdk ge-
lisiminin bitmis olmasi, ilgili disin yer aldigi cenede eksik disin
olmamasi ve radyografilerin net olmasi seklinde siralayabili-
riz.

Gémiilii Ugiincii Molar Dis Pozisyonlarinin Dederlendirilmesi

Herediter bozuklugu olan, sendromu olan, rezorpsiyon var-
g1, kist veya tiimor gibi patolojileri gosteren radyografiler,
kok gelisimi devam eden ya da baska bir sebeple liglinci mo-
lar harici dis eksikligi bulunan hastalara ait veriler ¢galismaya
dahil edilmemistir.
Dislerin gomaliliik durumu degerlendirilirken Winter sinifla-
masi kullaniimistir.
Bu siniflamaya gore;

- Vertikal gdmillluk; 100 ile -100,

- Mezioangular gdmiuliliik; 110 ile 790,

- Horizontal gémiiltlik; 800 ile 1000,

- Distoangular gémaulaluk; -110 ile -790,

- Diger; 1110ile -800

- Bukko-lingual gomiilalik,
Diger olarak adlandirilan grupta mezio- invert, disto-invert
ve disto-horizontal gomiili disler yer almaktadir.
GOmUll alt Gglincl azi dislerinin okliizal diizleme gore derin-
ligi Pell ve Gregory siniflandirmasina gore degerlendirilmis-
tir. Buna gore;
Seviye A: Tamamen stirmustir,
Seviye B: Kemikte az slirmis, mine- sement birlesimi kemik
altindadir,
Seviye C: Kemik seviyesinin tamamen altindadir.

Istatiksel Analiz

Bu calismada elde edilen veriler IBM SPSS V 21 paket prog-
rami ile analiz edilmistir. Degiskenlerin normal dagihmdan
gelme durumlari arastirilirken birim sayilari nedeniyle Sha-
piro Wilk’s analizinden yararlanilmistir. Gruplar arasindaki
farkliliklar incelenirken degiskenlerin normal dagilimdan gel-
memesi durumunda grup sayilari nedeniyle Kruskal Wallis-H
Testinden yararlaniimistir. Nominal degiskenlerin gruplarn
arasindaki iliskiler incelenirken Ki-Kare analizi uygulanmistir.
Sonuglar yorumlanirken anlamlilik diizeyi olarak 0,05 kabul
edilmis olup; p<0,05 olmasi durumunda anlamli bir iliskinin
oldugu, p>0,05 olmasi durumunda ise anlamli bir iliskinin ol-
madigi belirtilmigtir.

Bulgular

Bu calismada 1096 hastanin panoramik rontgeni degerlendi-
rilmistir. 2192 tane mandibular tclinci molar disi incelen-
mistir. Bu hastalardan erkek olanlarin sayisi 469 iken, kadin

olanlarin sayisi 627 idi. Cinsiyete gore dagilim incelendiginde
%42,79'u erkek ve %57,21’i ise kadindir (Sekil 1, Tablo 1).

Cinsiyet

Erkek

\/ 43%

Sekil 1. Cinsiyete Gore Dagilim

Kadin
57%
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Tablo 1. Degiskenlere iliskin Frekans Dagilimi

Gémiilii Ugiincii Molar Dis Pozisyonlarinin Dederlendirilmesi

n %

Erkek 469 42,79
Cinsiyet Kadin 627 57,21
Toplam 1096 100
Vertikal 1333 60,81

Mezioangular 467 21,3

Horizontal 198 9,03

i Distoanguler 2 0,09
Mandibular 3. Molar Konumu Bukkolingual 3 0,14
Diger 15 0,68

Yok 174 7,94

Toplam 2192 100
A 1355 61,82

B 214 9,76
Mandibular3.Molar Siirme Seviyesi C 449 20,48
Yok 174 7,94

Toplam 2192 100

Mandibular Gglincti molar konumu bakimindan degerlendi-
rildiginde %60,81 oraninda vertikal, %21,3 oraninda ise me-
zioangular pozisyonundadir. Mandibular {gliinci molar
siirme seviyesi bakimindan incelendiginde ise %61,82 ora-
ninda A, %20,48 oraninda C seviyesindedir (Tablo 1).
Cinsiyet ile mandibular Gg¢lnci molar konumu arasinda is-
tatistiksel olarak anlamli iliski bulunmaktadir (p<0,05). Er-
keklerin %61,09’u ve kadinlarin %60,61’inin mandibular
Giglinct molar konumu vertikaldir. Erkeklerin %0,21’inin
mandibular Gg¢lnci molar konumu distoangular iken, ka-
dinlarda bu pozisyonda bulunan dise rastlanilmamistir. Ka-
dinlarin %0,24’ Gnin mandibular Gglincii molar konumu
bukkolingual iken, erkeklerde bu pozisyonda bulunan dise
rastlaniimamistir (Tablo 2).

Cinsiyet ile mandibular Gglinci molar siirme seviyesi ara-
sinda istatistiksel olarak anlamh iliski bulunmamaktadir
(p>0,05) (Tablo 2).

Yas degerleri bakimindan mandibular {i¢glinci molar ko-
numu arasinda gozlem sayisi yetersiz oldugu i¢in analizi ya-
ptlamamaktadir (Tablo 3a).

Yas degerleri bakimindan mandibular Gglinci molar siirme
seviyesi arasinda istatistiksel olarak anlamh farkhlik bulun-
maktadir (p<0,05). Mandibular tglinci molar siirme sevi-
yesi B olanlarin yasi diger siirme seviyelerine gére; mandi-
bular Gglinct molar siirme seviyesi B olanlarin yasi ise man-
dibular tGglinci molar disine sahip olmayanlara ve A seviye-
sine gore anlamli derecede dusuktir (Tablo3b).

Tablo 2. Cinsiyet ile Degiskenler Arasindaki iliskiye Dair Analiz

Cinsiyet Ki Kare Testi
Erkek Kadin Toplam
n % n % n % Ki Kare p
Mandibular 3. Molar Konumu Vertikal 573 | 61,09 760 60,61 | 1333 | 60,81 * 0,003
Mezioangular 184 | 19,62 283 22,57 467 21,3
Horizontal 102 | 10,87 96 7,66 198 9,03
Distoanguler 2 0,21 0 0 2 0,09
Bukkolingual 0 0 3 0,24 3 0,14
Diger 10 1,07 5 0,4 15 0,68
Yok 67 7,14 107 8,53 174 7,94
Toplam 938 100 1254 100 2192 100
Mandibular 3.Molar Siirme Seviyesi | A 583 | 62,15 772 61,56 | 1355 | 61,82 * 0,593
B 97 | 10,34 | 117 9,33 214 9,76
C 191 | 20,36 | 258 | 20,57 | 449 | 20,48
Yok 67 7,14 107 8,53 174 7,94
Toplam 938 | 100 1254 | 100 2192 | 100
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Gémiilii Ugiincii Molar Dis Pozisyonlarinin Dederlendirilmesi

Tablo 3a. Yas Degerleri Bakimindan Degisken Gruplari Arasindaki Farkhhklar

Yas
n Mean Median Min Max SD
Vertikal 1333 32,4 29 12 86 12,76
Mezioangular 467 27,59 24 10 64 10,48
Horizontal 198 28,54 26 16 74 8,93
Distoanguler 2 35 35 34 36 1,41
Mandibular 3. Molar Konumu = L Cingual 3 21,67 21 19 25 3,06
Diger 15 26,53 21 15 49 11,16
Yok 174 34,07 31 17 76 12,14
Toplam 2192 31,1 28 10 86 12,13
Tablo 3b. Yas Degerleri Bakimindan Degisken Gruplari Arasindaki Farkliliklar
Yas Kruskal Wallis H Testi
n Mean Median Min | Max SD Mean Rank H p
A 1355 32,86 30 12 86 12,56 1195,32 160,104 0,001
B 214 24,88 23 14 54 7,45 748,71
Mandibular 3.Molar "¢ 449 | 27,63 24 10 | 66 | 10,77 891,59
Siirme Seviyesi
Yok 174 34,07 31 17 76 12,14 1283,48
Toplam 2192 31,1 28 10 86 12,13 B-C B-A B-Yok C-A C-Yok

Tartisma

Ugiincii molar dislerin gesitli komplikasyonlara neden olabi-
lecegi bilinmektedir. Bu ylizden bu dislerin gomalulik du-
rumu ve slirme seviyesinin kesin olarak belirlenmesi gerek-
mektedir. Ayrica bu dislerin tedavi protokollinin belirlen-
mesi ileride olusabilecek olumsuz tablolarla karsilasmamak
icin gereklidir (10).

Winter ve Pell-Gregory siniflandirmalari, tGglincii molar dis-
lerinin konumlarini ve siirme seviyelerini degerlendirmek
icin kullanilan genel kabul gorms yontemlerdir (11). Bu ¢a-
lismada, panoramik radyograflar ile mandibular Gglnci
molarlarin durumlarini degerlendirmeyi amagladik.

Venta | ve arkadaslarinin 293 panoramik radyografiyi de-
gerlendirdikleri c¢alismalarinda, Uglncli molar dislerin
%23’luk oranla gomulu kaldigini ve gdmuklik oraninin mak-
silla ve mandibulada benzer oldugunu rapor etmislerdir
(12). Tark toplumunda 17-36 yas araligindaki bireylerde
l¢lnct molar dislerin degerlendirildigi bir calismada ise,
mandibular tGg¢lincli molar dislerin tam gomill kalma orani
%13 olarak bulunmustur. Yine bu ¢alismada tam ya da yari
goémilu tglncl molar dislerin toplam orani ise %67 olarak
belirtilmistir (13). Butlin disler arasinda mandibular tglincu
molar dislerin en yuksek oranda gomuli kaldiklarini bildiren
literatirde birgok calisma bulunmaktadir (1,14,15). Litera-
turincelendiginde tGglincl molar dislerin gomili kalma ora-
ninin % 16,7 ile % 68,6 arasinda degistigi soylenebilir (16).
Calismamizda da mandibular tglinc molar dislerin gomila
kalma orani %20,48 olarak bu bilgi ile uyumlu bulunmustur.

Bu galismada gomiill Gglinct molarlarin pozisyonlari deger-
lendirildiginde en sik vertikal pozisyonla karsilasiimistir.

Bu bulgu Almendros-Marques ve arkadaslarinin, Batanieh
ve arkadaslarinin ve Hugoson ve arkadaslarinin bulgulariyla
paralellik gostermektedir (17,18,19). Ancak Goyal ve arka-
daslari gibi gdbmalu Gguinchd molarlari en sik mezioangular
bulan arastiricilar da bulunmaktadir (20).

Hassan'in, Pell ve Gregory siniflamasina gore degerlendir-
digi gomdiluliik seviyesi ¢calismasinda; mandibulada en yay-
gin seviyenin, seviye C oldugu rapor edilmistir (21). Ancak
¢alismamizda seviye A, en c¢ok karsilastigimiz pozisyondur.
Buna karsin seviye A’ nin en ¢ok oldugunu destekleyen ¢a-
lismalar da mevcuttur (17,22,23). Ayrica bunlarin aksine Ka-
nada ve Ispanya‘da yapilan bazi ¢alismalar seviye B’nin ilk
sirada oldugunu rapor etmislerdir (17,24). Ugiincii molarla-
rin konum ve siirme seviyesindeki bu farkliliklar; irk, hasta
secim kriterleri ve ¢alisma popilasyonuna bagli olabilir. Ay-
rica ilging bir bigimde Richardson ve arkadaslari, ve Venta
ve arkadaslari, gelisim sirasinda stirekli pozisyon degisiklik-
leri nedeniyle ligiinct molar dislerin 20 yasindan dnce sir-
mesini veya gdmull kalmasini tahmin etmenin yanlis olaca-
gin1 6ne slirmislerdir (25,26).

Gegmiste yapilan bazi ¢alismalar; cinsiyetler arasinda goé-
milt dis dagihminda bir farkhliktan bahsedilmemistir
(2,27,28). Dural ve arkadaslari ise gomdlt dis gorilme sikli-
gini kadinlarda erkeklerden daha fazla oldugunu rapor et-
mistir (29). Ancak Tugsel ve arkadaslari ise cinsiyetler ara-
sinda fark bulamamistir. Bu ¢alismanin sonuglari da Tugsel
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ve arkadaslarinin buldugu sonugla uyumlu sekildedir ve
mandibula iclinct molar dislerin gomdilllik durumuile cin-
siyet arasinda anlamli bir fark bulunamamistir (2). Ancak
cinsiyet ile mandibular Gg¢linci molar konumu arasinda is-
tatistiksel olarak anlamli iliski bulunmustur (p<0,05).
Yapilan bu ¢alismada yas degerleri bakimindan mandibular
liclinci molar slirme seviyesi arasinda istatistiksel olarak
anlamh farklihk bulunmaktadir (p<0,05). Mandibular
liclincl molar siirme seviyesi B olanlarin yas degeri diger
siirme seviyelerine gore; mandibular tGglincii molar siirme
seviyesi B olanlarin yas degeri ise mandibular Gg¢lincli molar
siirme seviyesi olmayanlara ve A seviyesine gore anlamli
derecede disuktir. Kruger ve arkadaslari ile Venta ve arka-
daslarinin yaptiklari galismalarda gdmila Giglincl molar dis-
lerinin pozisyonlarinin zaman igerisinde degistirdiklerini ra-
por etmislerdir (30,31). Semptom vermeyen gomdili
Uguincl molar diglerin siirme seviyesinin zamanla degisme-
sinin bu oranlarin degismesine yol agtigi savunulabilir. Ay-
rica bu oranlarin degismesini gdmull tglincli molar dislerin
meydana getirdigi komplikasyonlardan dolayi ¢ekilmesine
de baglanabilir.

Sonug¢

Yapmis oldugumuz ¢alismada, incelenen populasyonda go-
mila Gglincl molar dislerin gémililik durumu ve siirme
seviyeleri literatlirle uyumlu bulunmustur. Mandibular
liclincl molar disler gmilu olduklari zaman gesitli kompli-
kasyonlara yol agabilmektedir. Bu yilizden bu dislerin konu-
munun degerlendirilmesi 6nemli bir konudur.

Etik onam: Harran Universitesi Dis Hekimligi Fakiiltesi’nde yapilan
bu calismaya, Harran Universitesi Klinik Arastirmalar Etik Kurulun-
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Arastirma Makalesi / Research Article

Piriformis Sendromu ve Uyku Kalitesi ile Cinsel Yasam Arasindaki iliski

Ozkan YUKSELMIS* “, Stileyman DONMEZDIL?

1Dagkapi Devlet Hastanesi, Fiziksel Tip ve Rehabilitasyon Klinigi, Diyarbakir, TURKIYE.
2Mardin Artuklu Universitesi, Edebiyat Fakiiltesi Psikoloji Béliimii, Mardin, TURKIYE.

Oz.

Amag: Bu calismayi yaparken klinik pratikte siyatalji ayirici tanisinda siklikla gézden kagirilan piriformis
sendromunun 6nemini vurgulamak ve ayni zamanda bireylerde uyku kalitesine ve cinsel yasama nasil
etkisi oldugunu arastirmak amaglanmistir.

Materyal ve metod: Yaslari 25-55 arasindaki 50 hasta galismayl tamamladi. Ayni tarihlerde basvuran ve
demografik ozellikleri benzer 50 saglikl birey kontrol grubu olarak alindi.Katilimcilara PMS tani kriterleri,
Pittsburgh Uyku Kalite indeksi ve Arizona Cinsel Yasam Olcegi uygulandi. Katimcilar aydinlatilmis odam
formunu imzaladiktan sonra muayeneye alindi. Muayene, deneyimli hekimler tarafindan piriformis send-
romuna bagl agrinin varligini dogrulamak amaciyla yapildi.Muayene sirasinda elektromiyografik ve rad-
yolojik incelemelerden yararlanildi. Katilimcilarin yas, cinsiyet, medeni hal, meslek, 6grenim durumu, boy
kilo gibi demografik ozellikleri kaydedildi.

Bulgular: Piriformis sendromu olan hastalarda uyku kalitesi PUKI skoru kontrol grubuna gére anlamli
olarak yiksektir. Cinsiyet ,lisans medeni durumu gore ayrilan gruplar arasinda anlaml fark olmadig| goz-
lendi .Cinsel tatmin ile uyku kalitesi arasinda zayif bir iliski oldugu gozlendi .

Sonug: Piriformis sendromu olan hastalarda uyku kalitesi bozulmaktadir. Uyku kalitesi ile cinsel tatmin
arasinda zayif bir iliski vardir.

Anahtar Kelimeler: Piriformis sendromu, Uyku kalitesi ,Cinsel yasam
Abstract

Background: In this study, it was aimed to emphasize the importance of Piriformis Syndrome which is
often overlooked in the differential diagnosis of sciatica in clinical practice and also investigated how it
affects sleep quality and sexual life in individuals.

Materials and Methods: Fifty patients aged 25-55 completed the study. Fifty healthy individuals had sim-
ilar demographic characteristics who applied on the same dates were taken as the control group. PMS
diagnostic criteria, Pittsburgh Sleep Quality Index and Arizona Sexual Experience Scale were applied to the
participants. Participants were examined after signing the informed consent form performed by medical
specialists to confirm the presence of pain related to Piriformis Syndrome. Electromyographic and radio-
logical examinations were used during the examination. Demographic characteristics of the participants
such as age, gender, marital status, occupation, education level, height and weight were recorded.
Results: PSQI score of sleep quality in patients with Piriformis Syndrome was significantly higher than the
control group. It was observed that there was no significant difference between the groups regardless of
gender, level of education and marital status.There was a weak correlation between sexual satisfaction
and sleep quality.

Conclusions: ep quality deteriorates in patients with Piriformis Syndrome. There is a weak relationship
between sleep quality and sexual satisfaction.

Keywords: Piriformis Syndrome, Sleep quality, Sexual life
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Giris

Piriformis sendromu (PS), siyatik sinirin piriformis kasi
tarafindan tuzaklanmasiyle olusan, kalga agrisi, siyatalji veya
her ikisine birlikte neden olan klinik durumu ifade eder (1).
Siyatalji nedenlerinden birisinin piriformis kasi olabilecegi ilk
defa 1928 yilinda Yeoman tarafindan bildirilmistir (2).

Bu klinik icin literatiirde “derin gluteal sendrom” ve “pelvik
cikis sendromu” gibi birgok es anlamli terim kullanilmaktadir
(3).

Yapilan calismalarda piriformis sendromunun siyatalji se-
beplerinin %5-6"sin1 olusturdugu gorilmistir (4).Piriformis
sendromu kadinlarda erkeklerin alti kati daha sik olarak
gorulmektedir (5).Bunun sebebi olasilikla kadinlardaki quad-
riceps femoris kasinin erkeklere oranla daha genis agili sey-
retmesi olarak agiklanmaktadir (6).

Piriformis sendromu vakalarinin ¢ogu orta yasl insanlarda
raporlanmistir (7).

Piriformis sendromu etyolojisinde bircok faktor yer alabilir.
Bunlar; gluteal travma, anatomik varyasyon, miyofasyal
tetik nokta, laminektomi, piriformis kasinda abse, miyozit,
bursit, gluteal bolgeye yapilan enjeksiyon, femoral protez,
piriformis kasinda miyozitis ossifikans, klippel-Trenaunay
Sendromu olarak 6rneklendirilebilir (3).

En sik goriilen bulgusu piriformis kasi lokalizasyonuna uyan
agridir. Oturmakla hastanin sikayetleri artabilir. Agri ve
parestezi; hareket ve kalganin internal rotasyonu ile gluteal
bolge ve uyluk arka yiziine dogru yayilir (8).

Freiberg testi (hasta supin pozisyondayken ekstansiyondaki
kalganin pasif i¢ rotasyonu ile agri olusmasi), Pace bulgusu
(kalganin direngli abduksiyon ve dis rotasyonu ile agri
olusmasi), fleksiyon-adduksiyon-internal rotasyonda agr
(FADIR), Lasegue belirtisi (kalga 90 derece fleksiyonda diz ek-
stansiyonda iken piriformis kasi bolgesinde agri olmasi)
tanida sik kullanilan 6zel testlerdir (4).

Tanida  elektrondromyografi,  bilgisayarl  tomografi,
manyetik rezonans goriintileme ve ultrasonografi gibi
goruntileme yontemleri kullanilabilmektedir (8).

Uyku, iceriden veya disaridan kaynaklanan uyaranlar ile
bilingli déneme dondllebilen fizyolojik bir bilingsizlik do-
nemidir (9).Uyku kalitesi uykunun verimliligi olarak
aciklanmaktadir. Uyku kalitesini degerlendirmek igin belirli
olgutler kullanilabilir. Bunlar subjektif uyku kalitesi, uyku
gecikmesi, uyku siresi, alisiimis uyku davranisi, uyku sorun-
lari, uyku ilaci kullanimi ve giindiiz fonksiyon bozuklugu
bilesenlerinden olusmaktadir (10).

Uyku kalitesinin kot olmasi kisinin fiziksel durumunu, is
performansini, hayat kalitesini ve psikolojisini koti etkileye-
bilir (11).Piriformis sendromu olan hastalarda uyurken
agrilarin siddetlendigi ve buna bagh olarak uyku bo-
zukluklari, sabah agrisi ve sabah tutuklugunun arttig
gosterilmistir (12).

Normal cinsel islevler, cinsel davranisin evreleri arasinda
geciste zorluk yasanmamasi olarak tariflenir. Cinsel islevsel-
lik hayat kalitesini gdsteren dnemli bir parametredir. Saghkli
cinsel islevsellik, cinsel davranis esnasinda agri ya da ra-
hatsizlik yasanmamasidir (13).

Piriformis Sendromu, Uyku Kalitesi ve Cinsel Yasam

Cinsel islev bozukluklari, cinsel istekte ve cinsellikle alakali
psikofizyolojik degisimlerdeki bozukluklarla karakterizedir
(14). Piriformis sendromuna sahip bazi kadin hastalarin
cinsel aktivite sirasinda agn sikayetiyle basvurdugu
goralmistar (7).

Bu calismayi yaparken klinik pratikte siyatalji ayirici tanisinda
sikhkla gozden kagirilan piriformis sendromunun 6nemini
vurgulamak ve ayni zamanda bireylerde uyku kalitesini ve
cinsel yasami nasil etkiledigini arastirmak amaglanmistir.

Materyal ve Metod

Piriformis Sendromlu Hastalarda Uyku Kalitesi ve Cinsel
Fonksiyon Bozukluklari“ adli galismanin etik olarak gergek-
lestirildigine dair Saghk Bilimleri Universitesi Gazi Yasargil
Egitim ve Arastirma Hastanesi Klinik Arastirmalar Etik kurulu
tarafindan 10.12.2021 sayi n0:902 etik kural onay belgesi
alinmistir.

Arastirmaya Eyliil 2021 — Subat 2022 tarihleri arasinda Fizik-
sel tip ve rehabilitasyon poliklinigimize basvuran piriformis
sendromlu hastalar dahil edildi.

Bu calisma kesitsel olarak planladi. Diyarbakir Gazi Yasargil
Egitim Arastirma Hastanesi Etik kurulundan onay alindi. Has-
talara ve kontrol grubuna aydinlatilmis onam formu imzala-
tildi ve bir nlishasi kendilerine verildi. Katiimcilar aydinlatil-
mis odam formunu imzaladiktan sonra muayeneye alindi.
Muayene, deneyimli hekimler tarafindan piriformis sendro-
muna bagl agrinin varligini dogrulamak amaciyla yapild.
Muayene sirasinda elektromiyografik ve radyolojik incele-
melerden yararlanildi. Katilimcilarin yas, cinsiyet, medeni
hal, meslek, 6grenim durumu, boy kilo gibi demografik 6zel-
likleri kaydedildi.

Arastirmaya 18 yas ve Uzeri kisiler dahil oldu. En az 3 aydan
beri piriformis sendromu sebebiyle agrilari devam eden has-
talar ¢alismaya katildi. Arastirmaya dahil edilme kriterleri,
kalgadan baslayan ipsilateral olarak siyatik alana dagilan ag-
riya dayal olarak belirlenmistir. Var olan agrinin giin bo-
yunca dalgalanmasi ve egzersizle kotiilesmesi gerekir. Hasta,
agrinin hi¢ olmadigi zamanlari da tecriibe edebilir.

Lumbar radikular kompresyonu olanlar, lumbar disk herni-
yasyonu olanlar, koksopatili kisiler, inflamatuar ya da meka-
nik sakroiliak problemi olanlar ve her tirll infeksiyon veya
tumor ile iliskili pelvik agrisi olanlar ¢alismaya dahil edilme-
mistir. Benzer sekilde daha 6ncesinde piriformis sendromu
olup da tedavi edilen kisiler calismaya dahil edilememistir.
Hasta grubunda, hastaligin siiresi, nsai kullanip kullanmama,
ortez kullanip kullanmama gibi kriterlere bakiimadi.

Yaslari 25-55 arasindaki 50 hasta ¢alismayi tamamladi. Ayni
tarihlerde basvuran ve demografik 6zellikleri benzer 50 sag-
likli birey kontrol grubu olarak alindi.

Katihmcilarin 57’si (%57) kadin, 43’'G (%43)erkektir. Vaka
grubunda 29 kadin, 21 erkek var iken, kontrol grubunda 28
kadin, 22 erkek bulunmaktadir. Vaka grubunun yas ortala-
masl 34,92, standart sapmasi 9,71; kontrol grubunun yas or-
talamasi 32,56, standart sapmasi 8,49 olarak ol¢lilmustir.
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Vaka grubunun %66’si evli iken, kontrol grubunun %72’si ev-
lidir. Vaka grubundaki 22 kisi lisans mezunu iken, kontrol
grubundaki 27 kisi lisans mezunudur.

Katilimcilara PMS tani kriterleri, Pittsburgh Uyku Kalite in-
deksi (PUKI) ve ACYO uyguland.

2.1 Piriformis Sendromu Tanisi

Tani i¢in piriformis sendromunun klinik prezentasyonlarina
gore hazirlanmis 12 soruluk bir test kullanir. Her soru bir pu-
ana esdegerdir. Total skor, O ila 12 puan arasinda degisir. To-
tal skor, 8 veya 8’den fazla ise kisi, piriformis sendromlu ola-
rak kabul edilir. Eger total skor 6 ila 8 arasindaysa kisinin pi-
riformis sendromlu olma ihtimali dustktir. Total skor 6’nin
altindaysa kisi piriformis sendromlu olarak degerlendirilmez.
310 kisinin katildig1 arastirmada (250 kisi vaka; 60 kisi kont-
rol), piriformis sendromlu hastalarin 241’i (%96,4) testten 8
ve lizeri, 9'u ise 6 ila 8 arasinda puan almistir. Kontrol grubu-
nun hepsi ise 6’nin altinda puan almistir (15).

2.2 Pittsburgh Uyku Kalite indeksi (PUKI)

Pittsburgh Uyku Kalite indeksi (PUKI), uyku kalitesini ve bo-
zuklugunu degerlendirmek amaciyla Bussye ve arkadaslar
tarafindan 1988 yilinda gelistirilen testtir. 7 bilesen altinda
19 bagimsiz maddeden olusur. Kisi, sorulara gegcirdigi son bir
ayi disinerek kendi kendine cevap verir. 7 bilesenden alinan
toplam puan, PUKIi puanini belirler.

PUKI ile siibjektif uyku kalitesi, uyku latansi (gecikmesi), uyku
saresi, alisilmis uyku verimliligi ve uyku bozuklugu degerlen-
dirilir. Bilesenlerden bazilari tek maddeden, bazilari ise bir-
den fazla maddeden olusur. Her madde 0-3 arasinda deger-
lendirilir. Toplam puan O ila 21 arasinda degisir (10). Toplam
puanin 5 ve Gzeri olmasi kotii uyku kalitesini gésterir (16).

2.3 Cinsel Fonksiyonun Degerlendirilmesi

Arizona Cinsel Yasam Olgegi (ACYO), Dr. Cynthia McGahuey
tarafindan 1997 yilinda gelistirilmistir. Cinsel dirtd, uya-
rilma, vajinal lubrikasyon/penis ereksiyonu, orgazm olma ve
orgazmdan haz alma seviyelerini 6lgen 5 soruluk bir skaladir.
5 ila 30 arasunda bir deger alir. Total skor 19 veya 19’dan
fazla olmasi sekstiel disfonksiyon gostergesidir (17).

2.4 istatistik Analiz

Hesaplamalar SPSS 18 (SPSS, Chicago, Ill., USA) ile yapilimis-
tir. Verilerin normal dagilima uygun olup olmadigi Kolmogo-
rov-Smirnov test ile degerlendirildi. Gruplararasi karsilastir-
malar verilerin normal dagilima uygunluguna gore indepen-
dent-samples t-test veya Mann whitney - U test ile yapildi.
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Oransal degiskenler arasindaki fark Ki- kare testi ile hesap-
landi. Uyku kalitesi ile, hastalik aktivitesi arasindaki iliskisine
Spearman korelasyon analizi ile bakildi. p<0.05 ile 95% gii-
ven araligi istatistiksel anlamlilik olarak kabul edildi.

Bulgular

Arastirmaya 50 vaka 50 kontrol olmak tizere 100 kisi katil-
mistir. Katilmcilarin %43’G (43) kadin, %57’si (57) erkektir.
Vaka ve kontrol gruplarina gore cinsiyet ve yas dagilimi tablo
1’de paylasiimistir.

Tablo 1. Vaka ve Kontrol Gruplarina Gore Cinsiyet Dagilimi

Cinsiyet Toplam
Kadin Erkek
Vaka 29 21 50 (100,0%)
(58,0%) (42,0%)
Grup
Kontrol 28 22 50 (100,0%)
(56,0%) (44,0%)
Toplam 57 43 100
(57,0%) (43,0%) (100,0%)

Vaka grubunun cinsiyet dagihmiincelendiginde katimcilarin
%42’si erkek, %58'i kadindir. Kontrol grubunun cinsiyet da-
gilimi incelendiginde katilimcilarin %44’G erkek, %56’s1 ka-
dindir. Katihmcilarin yas ortalamasi 33,7, standart sapmasi
9,1olarak hesaplanmistir. Vaka grubunun yas ortalamasi
34,9, standart sapmasi 1,3 olarak bulunmustur. Kontrol yas
ortalamasi 32,5, standart sapmasi 8,4 olarak hesaplanmistir.
Katihmcilarin - %69’u evli, %31’i bekardir. Katilimcilarin
%49’unun lisansi var iken %51’inin lisansi yoktur.
Arastirmaya dahil olan bitin katihmcilardan elde edilen
PMS skor puan ortalamasi 6,3, standart sapmasi 3,5 olarak
hesaplanmistir. Vaka grubu ve kontrol grubu arasinda PMS
skor puanlari arasinda anlaml bir fark olup olmadigini ince-
lemek icin yiritilecek testin belirlenmesi amaciyla ylriti-
len Kolmogorov-Smirnov testi sonucunda verilerin normal
dagilmadigi gértlmistir (p<,05). Yapilan analize iliskin veri-
ler tablo 2’de paylasiimistir.

Vaka grubu ve kontrol grubu arasinda PMS skor puanlari ara-
sinda anlamli bir fark olup olmadiginiincelemek amaciyla yi-
ratdlen Mann Whitney U testi sonucunda gruplar arasinda
anlamli bir fark oldugu bulunmustur (U=143,500, p<,001). Si-
ralar ortalamalariincelendiginde vaka grubunun kontrol gru-
bundan daha yiiksek PMS skoruna sahip oldugu gorilmus-
tar.

Vaka grubu ve kontrol grubu arasinda PMS sonucu dagili-
minda anlamh bir iliski olup olmadigini incelemek amaciyla
ki kare analizi yrattlmastar (Tablo 3).

Tablo 2. Vaka Grubu ve Kontrol Grubu Arasinda PMS Skor Puanlarini incelemek Amaciyla Yiriitiilen Mann Whitney U Testi

Grup n Siralar Ortalamasi Siralar Toplami Mann-Whitney U z P
Vaka 50 72,63 3631,50 143,500 -7,657 0,000
PMS Skor Kontrol 50 28,37 1418,50
Toplam 100
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Tablo 3. Vaka ve Kontrol Grubu Arasinda PMS Sonucu Dagiliminda Anlamli Bir iliski Olup Olmadigini incelemek Amaciyla

Yuratllen Ki Kare Analizi

PMS Sonug Toplam
Normal Mild Severe
Vaka 0 11 39 50
Grup 0,0% 22,0% 78,0% 100,0%
Kontrol 38 / > >0
76,0% 14,0% 10,0% 100,0%
Toplam 38 18 44 100
38,0% 18,0% 44,0% 100,0%
| Value df P
Pearson Chi-Square 65,162 2 0,000

Vaka grubu ve kontrol grubu arasinda PMS sonucu dagili-
minda anlamh bir iliski olup olmadigini incelemek amaciyla
ylratialen ki kare analizi sonucunda gruplar arasinda anlamli
iliski oldugu bulunmustur (X2=65,162, p<,001). Dagilimlar in-
celendiginde vaka grubunun PMS skorunun en ¢ok severe
diizeyinde (%78) oldugu, normal diizeyde hig vaka bulunma-
digi gorulurken, kontrol grubu vakalarinin gogunlugu (%76)
normal dizeyde yigilma géstermistir.

Arastirmaya dahil olan bitin katimcilardan elde edilen
Puki puan ortalamasinin 8,4, standart sapmasi 6,2 oldugu
bulunmustur. Vaka grubu ve kontrol grubu arasinda Puki pu-
anlari arasinda anlamli bir fark olup olmadigini incelemek

icin yiritllecek testin belirlenmesi amaciyla yirdtilen Kol-
mogorov-Smirnov testi sonucunda verilerin normal dagilma-
dig1 gorilmistlr (p<,05). Yapilan analize iliskin veriler tablo
4'te paylasiimistir.

Vaka grubu ve kontrol grubu arasinda Puki puanlari arasinda
anlaml bir fark olup olmadigini incelemek amaciyla yuriti-
len Mann Whitney U testi sonucunda gruplar arasinda an-
lamli bir fark oldugu bulunmustur (U=439,500, p<,001). Sira-
lar ortalamalari incelendiginde vaka grubunun kontrol gru-
bundan daha yiksek Puki skoruna sahip oldugu goézlenmis-
tir.

Tablo 4. Vaka Grubu ve Kontrol Grubu Arasinda Puki Puanlari Arasinda Anlamli Bir Fark Olup Olmadigini incelemek Amaciyla

Ylrutilen Mann Whitney U Testi

Grup n Siralar Ortalamasi Siralar Toplami Mann-Whitney U z P
Vaka 50 66,71 3335,50 439,500 -5,602 0,000
Puki Kontrol 50 34,29 1714,50
Toplam 100

Arastirmaya katilan biitiin katihmcilarin ACYO puani 10,8
standart sapmasi 4,4 olarak hesaplanmistir. Vaka grubu ve
kontrol grubu arasinda ACYO puanlari arasinda anlamh bir

fark olup olmadigini incelemek igin yiritilecek testin belir-
lenmesi amaciyla yiritilen Kolmogorov-Smirnov testi sonu-
cunda verilerin normal dagilmadigi gértlmastir (p<,05). Ya-
pilan analize iliskin veriler tablo 5’te paylasiimistir.

Tablo 5. Vaka Grubu ve Kontrol Grubu Arasinda ACYO Puanlarini incelemek Amaciyla Yiritiilen Mann Whitney U Testi

Grup n Siralar Ortalamasi Siralar Toplami Mann-Whitney U z P

Vaka 50 75,20 3760,00 15,000 -8,541 0,000
ACYO Kontrol 50 25,80 1290,00

Toplam 100

Vaka grubu ve kontrol grubu arasinda ACYO puanlarinda an-
laml bir fark olup olmadigini incelemek amaciyla yiritilen
Mann Whitney U testi sonucunda gruplar arasinda anlamli
bir fark oldugu bulunmustur (U=15,000, p<,001). Siralar or-
talamalari incelendiginde vaka grubunun kontrol grubundan
daha yiiksek ACYO puanina sahip oldugu gérilmistiir.

Katilimcilarin PMS, Puki ve ACYO puani arasinda anlamli iliski
olup olmadigini incelemek amaciyla Pearson korelasyon
analizi yapiimistir. Analiz sonuglari tablo 6’da goérilmektedir.
PMS skor puani, Puki puani ve ACYO puanlari arasinda an-
lamliiliski olup olmadigini incelemek amaciyla yiritilen Pe-
arson korelasyon analizi sonucunda PMS skor puani ile; Puki

puani arasinda pozitif yonde yuksek diizeyde (r=725,
p<,001), ACYO puani arasinda pozitif ydénde orta diizeyde
(r=574, p<,001) anlamh iliski oldugu bulunmustur. Puki pu-
ani ile ACYO puani arasinda ise pozitif yonde zayif diizeyde
anlamliiliski oldugu goralmustar (r=,374, p<,001).

Yas gruplari arasinda PMS skor, Puki ve ACYO puanlari ara-
sinda anlamh bir fark olup olmadigini incelemek igin ylrutu-
lecek testin belirlenmesi amaciyla yiritilen Kolmogorov-
Smirnov testi sonucunda verilerin normaldagiimadigi géril-
mistlr (p<,05). Yapilan analize iliskin veriler tablo 7'de pay-
lasiimistir.
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Tablo 6. PMS, Puki ve ACYO Puanlarina iliskin Pearson Korelasyon Analizi

PMS Skor Puki ACYO
Pearson Korelasyon 1 , 725" ,574™
PMS Skor p ,000 ,000
N 100 100 100
Pearson Korelasyon ,725™ 1 ,374™
Puki p ,000 ,000
N 100 100 100
Pearson Korelasyon ,574™ ,374™ 1
ACYO p ,000 ,000
N 100 100 100
**0.01
Tablo 7. Yasa Gore PMS skor, Puki ve ACYO Puanini incelemek Amaciyla Yiriitiilen Kruskal Wallis H Testi
Yas n Siralar Ortalamasi Kruskal-Wallis H df p
20-30 39 50,41 9,374 2 0,009
31-40 33 40,12
PMS Skor 41-50 28 62,86
Toplam 100
20-30 39 48,27 9,850 2 0,007
Puki 31-40 33 41,42
41-50 28 64,30
Toplam 100
20-30 39 50,87 1,708 2 0,426
" 31-40 33 45,82
AcYO 41-50 28 55,50
Toplam 100

Yas gruplari arasinda PMS skor, Puki ve ACYO puanlarinda
anlaml bir fark olup olmadigini incelemek amaciyla yuriti-
len Kruskal Wallis H testi sonucunda ACYO puaninda
(H=1,708, p>,05) gruplar arasinda anlamli fark bulunmazken,
PMS skor (H=9,374, p<,05) ve Puki (H=9,850, p<,05) puanla-
rinda gruplar arasinda anlamli fark bulunmustur. Siralar or-
talamasi incelendiginde en yiksek PMS skor puani 41-51 yas
grubunda, en disik ise 31-40 yas grubunda oldugu goril-
mekle beraber dogrusal bir ylikselis olmadig dikkat ¢ekmis-
tir. Benzer sekilde puki puaninda da en yiksek puani 41-51

yas grubunda, en disik 31-40 yas grubunda oldugu goriil-
mis ve dogrusal bir ylikselis olmadigi dikkat cekmistir.
Cinsiyete gdre PMS skor Puki ve ACYQ puanlari arasinda an-
lamli bir fark olup olmadigini incelemek igin yiritilecek tes-
tin belirlenmesi amaciyla yiritilen Kolmogorov-Smirnov
testi sonucunda verilerin normal dagilmadigi gorilmastir
(p<,05). Yapilan analize iliskin veriler tablo 8'de paylasiimis-
tir.

Tablo 8. Cinsiyete Gére PMS skor Puki ve ACYO Puanini incelemek Amaciyla Yiritiilen Mann Whitney U Testi

Cinsiyet n Siralar Ortala- Siralar Toplami Mann-Whitney U z P
masi

Kadin 57 53,56 3053,00 1051,000 -1,220 0,223
PMS Skor Erkek 43 46,44 1997,00

Toplam 100

Kadin 57 54,52 3107,50 996,500 -1,599 0,110
Puki Erkek 43 45,17 1942,50

Toplam 100

Kadin 57 48,52 2765,50 1112,500 -0,789 0,430
ACYO Erkek 43 53,13 2284,50

Toplam 100

Yapilan Mann Whitney U analizi sonucuna gére PMS skor
(U=1051,000, p>,05), Puki (U=996,500, p>,05), ACYO
(U=1112,500, p>,05) puanlarinda gruplar arasinda anlamli
fark bulunamamustir.

Medeni hale gére PMS skor Puki ve ACYO puanlari arasinda
anlamh bir fark olup olmadigini incelemek icin yiritilecek
testin belirlenmesi amaciyla yiritilen Kolmogorov-Smirnov
testi sonucunda verilerin normal dagilmadig gérialmistir
(p<0,5). Yapilan analize iliskin veiler tablo 9'de paylasiimistir.

Mann Whitney U analizi sonucunda gbére PMS skor
(U=1027,000, p>,05), Puki (U=977,000, p>05), ACYO
(U=924,000, p>,05) puanlarinda gruplar arasinda anlamli
fark bulunamamustir.

Lisansa gére PMS skor Puki ve ACYO puanlari arasinda an-
lamli bir fark olup olmadigini incelemek igin yiritllecek tes-
tin belirlenmesi amaciyla yiritilen Kolmogorov-Smirnov
testi sonucunda verilerin normal dagilmadigi gorilmustir
(p<,05). Yapilan analize iliskin tablo 10’da paylasiimistir.
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(U=976,000, p>,05) puanlarinda gruplar arasinda anlamli
fark bulunamamustir.

Tablo 9. Medeni Hale Gére PMS skor Puki ve ACYO Puanini incelemek Amaciyla Yiiritilen Mann Whitney U Testi

Medeni Hal n Siralar Ortala- | Siralar Toplami | Mann-WhitneyU | Z P
masi

PMS Skor Bekar 31 51,87 1608,00 1027,000 -0,318 0,751
Evli 69 49,88 3442,00
Toplam 100

Puki Bekar 31 53,48 1658,00 977,000 -0,691 0,489
Evli 69 49,16 3392,00
Toplam 100

ACYO Bekar 31 55,19 1711,00 924,000 -1,088 0,277
Evli 69 48,39 3339,00
Toplam 100

Tablo 10. Lisansa Gére PMS skor Puki ve ACYO Puanini incelemek Amaciyla Yiiriitiilen Mann Whitney U Testi

Lisans n Siralar Ortala- Siralar Toplami Mann-Whitney U z P
masi

Var 49 51,24 2511,00 1213,000 -0,253 0,801
PMS Skor Yok 51 49,78 2539,00

Toplam 100

Var 49 52,77 2585,50 1138,500 -0,767 0,443
Puki Yok 51 48,32 2464,50

Toplam 100

Var 49 44,92 2201,00 976,000 -1,892 0,059
ACYO Yok 51 55,86 2849,00

Toplam 100

Tartisma Kontrol yas ortalamasi 32,5, standart sapmasi 8,4 olarak he-

Piriformis sendromu (PS), piriformis kaslarinda (PK) siyatik
sinirlere olan basklari nezdinde meydana gelen siyatik sinir
noropatisi olarak kabul gérmektedir (18). Piriformis kasla-
rinda siyatigi tuzaklama hali uyku kalitesini ciddi oranda et-
kileyen nedenlerin basinda gelmektedir.

Cogunlukla ¢cok zor olmayan ama tedavisi yapildiginda da ya-
sam kalitesini bir nebze arttiran tanidir. Piriformis sendromu
ayrica kisilerde bel agrisi meydana getirmesinden 6tir(, bel
bolgesinde ve bacak kaslarinda agrilar tutulmalar yasayacak-
tir. Siyatik hattinca da ciddi agrili noktalar olmaktadir. Siyatik
sinirin piriformis kasi tarafindan tuzaklanmasi sonucu kalga
ve bacak agrisi, uyluk arkasina nadiren de bacak ve ayaga ya-
yilan dizestezi goriilmekte ve uyku kaliteleri cinsel yasam ka-
liteleri ciddi oranda da etkilenmekte oldugu ortaya konul-
mustur Casazza (19). Bizim yapmis oldugumuz calismada ise,
vaka grubu kontrol grubuna gore anlamli diizeyde daha yuk-
sek pms skoruna sahip olmakla birlikte, pms sonug puan da-
gilimina bakildiginda da vaka grubunun sonuglari agir (se-
vere) diizeye yigilma gostermisken, kontrol grubu normal
diizeye yigilma gostermistir. Vaka grubunun Puki puani,
kontrol grubuna gore daha yiliksek bulunmustur. Vaka grubu
katilimcilarinin uyku kalitesinin daha koti oldugu gérilmek-
tedir.

Ketenci ve ark.’nin (20) tarafindan yapilan ¢alismada ise
1120 hastayla yapmis olduklari galismada ise yas ortalamasi
38.9211.69 yil olarak bulunmustur Ketenci (20), yapmis ol-
dugumuz calismaya bakildiginda da, vaka grubunun yas or-
talamasi 34,9, standart sapmasi 1,3 olarak bulunmustur.

saplanmistir.

Karan (21) tarafindan yapilan galismada, PS kadinlarda er-
keklere oranla daha sik oldugu gorilmisken, yapmis oldugu-
muz calismada ise cinsiyet, lisans, medeni duruma gore
gruplar arasinda puanlarda anlamli fark olmadigi bulunmus-
tur.

Ayrica yine yapilan bu calismada (21), kadinlardaki oranin
ylksek olma sebebi olarak da biyomekanik agiklamasi, ka-
dinlarda pelvis icindeki quadriseps femoris kasinin erkeklere
oranla daha genis acili olmasindan kaynaklandigi ortaya ko-
nulmustur. Calismada genel manada diger klinik patolojik
durumlarla karismasi nedeniyle saglikh bir epidemiyolojik
bilgi verilememistir.

Kozanoglu, Evcik ve Sonel (22) tarafindan yapilan galismada,
piriformis sendromundan kaynakli alt gruplarda agri siddeti,
kendine bakim, kaldirma-tasima, yiriiyUs, oturma, ayakta
durma, uyku, cinsel yasam, yolculuk ve sosyal hayati sorgu-
lamaktadir. Calisma genelinde de, toplam skor arttik¢a 6zlir-
lilik diizeyi de artmaktadir. Genel olarak literatlirdeki ¢ogu
calisma bu durumu desteklemektedir. Vaka grubunun ACYO
puani kontrol grubundan daha yiiksek bulunmustur. Vaka
grubunun cinsel tatmininin kontrol grubundan daha yiksek
oldugu gorilmektedir. PMS skorunun yikselmesiyle uyku
kalitesinin dislsi arasinda yuksek bir iliski vardir. PMS sko-
runun yikselmesiyle cinsel tatminin disiisii arasinda orta
diizeyde bir iligki vardir. Uyku kalitesi ve cinsel tatmin ara-
sinda ise zayif bir iliski oldugu bulunmustur. 31-40 yas grubu
diger yas gruplarina gore daha disiik Puki ve PMS skoruna
sahiptir.
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Oz.

Amag: Bu calismada Adana Sehir Egitim ve Arastirma Hastanesi’'nde yatan COVID-19 hastalarindan
alinan endotrakeal aspirat (ETA), kan ve kateter 6rneklerinden izole edilen bakterilerin dagilimi ve
antibiyotik direng oranlarinin belirlenmesi amaglandi.

Materyal ve metod: Nisan 2020 ile 31 Mart 2021 tarihleri arasinda RT-PCR testi pozitif olarak tespit
edilen 254 hasta galismaya dahil edildi. Hastalardan génderilen kan, kateter ve solunum yolu kiiltir
sonuglar ve antibiyotik duyarllk test sonuglari mikrobiyoloji laboratuvari veri tabanindan retro-
spektif olarak incelendi.

Bulgular: 254 COVID-19 RT-PCR pozitif hastadan alinan klinik 6rneklerde 433 bakteri tiremesi
saptandi. Bakteriyel etkenler arasinda, Acinetobacter baumannii (%25,17; n =109), ardindan
Esherichia coli (%5,54 n =24) ve Klebsiella pneumoniae (%5,31; n =23) en yaygin patojenler olarak
tespit edildi. A. baumannii igin imipenem, meropenem direng orani sirasiyla %86,8 ve %85,9 bulu-
nurken, K. pneumoniae ve E. coli igin ertapenem ve meropenem direng oranlari sirasiyla igin %83,3,
%75, E.coli igin %12,5, %4,1 bulundu. Bu ¢alismada, 21 Staphlococcus aureus susunun 15’i MRSA
(Metisiline direngli S.aureus) (%71,4) olarak bulundu.

Sonug: COVID-19 hastalarinda gereksiz antibiyotik kullanimindan kaginilmasi direng gelisiminin 6n-
lenmesi ve kiltir duyarliiginin artmasi igin kritik 6Gneme sahiptir.

Anahtar Kelimeler: SARS CoV-2, Covid 19, Rt Pcr, ikincil Bakteriyel Enfeksiyon, Antibiyotik Drenci

Abstract

Background: In this study, it was aimed to determine the distribution and antibiotic resistance rates
of bacteria isolated from endotracheal aspirate (ETA), blood and catheter samples taken from
COVID-19 patients admitted Adana City Training and Research Hospital.

Materials and Methods: Between April 1, 2020 and March 31, 2021, 254 patients PCR positive
patients were included in the study. Blood, catheter and respiratory tract culture growths and an-
tibiotic susceptibility test results were retrospectively analyzed from the microbiology laboratory
database.

Results: 433 bacterial growths were detected in clinical samples taken from 254 COVID-19 PCR
positive patients. Among the bacterial agents, Acinetobacter baumannii (25.17%; n =109) was the
most common pathogens, followed by Escherichia coli (5.54% n =24) and Klebsiella pneumoniae
(5.31%; n =23). While imipenem and meropenem resistance rates for A. baumannii were 86.8% and
85.9%, ertapenem and meropenem resistance rates for K. pneumoniae and E. coli were 83.3%, 75%,
and 12.5% , 4,1%, respectively. In this study, 15 of 21 S.aureus strains were found to be MRSA
(Methicillin-resistant S.aureus) (71,4%).

Conclusions: Avoiding unnecessary antibiotic use in COVID-19 patients is critical to prevent resis-
tance development and increase culture sensitivity.

Key Words: SARS CoV-2, Covid 19, Rt Pcr, Secondary Bacterial Infection, Antibiotic Resistance
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Giris

SARS-CoV-2 (Severe Acute Respiratory Syndrome-Corona-
virus 2), zarfli pozitif polariteli, tek sarmalli bir RNA virtsu-
dir. ilk kez 2019 yilinin Aralik ayinda Cin’in Wuhan eyale-
tinde tespit edilen SARS-CoV-2 virlisiiniin neden oldugu
COVID-19 hastaligi hizla yayilarak yaklasik iki yil stiren pan-
demiye neden olmustur. Solunum yolu viral hastaliklarinin
onemli bir komplikasyonu mortalite ve morbidite artisina
neden olan sekonder bakteriyel enfeksiyonlardir (1).
COVID-19'un en yaygin bakteriyel komplikasyonu, ventila-
torle iliskili pndmoni (VAP) ve ventilatorle iliskili alt solunum
yolu enfeksiyonudur (VA-LRTI) (2). COVID-19 hastalarinda
ikinci siklikta gorilen ikincil bakteriyel enfeksiyonlar kan do-
lasim enfeksiyonlaridir. COVID-19 hastalarinda bakteriyel
enfeksiyon sikligi ve 6zellikleri heniiz agiklik kazanmis degil-
dir. Koenfenksiyon ya da sekonder enfeksiyon distnilen
hastalarda antibiyotik tedavisi baslanmadan 6nce mikrobi-
yal kiltir 6rneklerinin alinmasi ve antibiyotik duyarllik so-
nuglarina goére tedavinin yeniden dizenlenmesi kritik
O6neme sahiptir. Ancak COVID-19 hastali§i nedeniyle yogun
bakim tnitelerine kabul edilen hastalarda 6ncesinde yliksek
antibiyotik kullanim orani s6z konusu oldugundan mikrobi-
yal kaltir duyarliligi da azalmaktadir (3).

Bilinen etkin antiviral tedavinin olmamasi ve influenza has-
talarinda yiiksek bakteriyel siiperenfeksiyon deneyimi
(%11-35 arasinda goriilen koenfeksiyon veya bakteriyel si-
perenfeksiyon sikligr) COVID-19 hastalarinda yaygin antibi-
yotik kullanimi ile sonuglanmistir. Tim hastalarda gereksiz
antibiyotik kullanimi ileri vadede antibiyotik direng gelisimi
icin ciddi tehdittir (4). Bununla birlikte, ampirik antibiyotik
kullanimi azalmis duyarlilikh mikrobiyolojik testler nede-
niyle ve testler sonuglanana kadar zaman kaybetmemek
adina 6zellikle kritik hastalarda son derece énemlidir. Ure-
yen mikroorganizmalarin dagihmi ve antibiyotik direng
oranlarinin belirlenmesi etkili antibiyotik secimi ve gereksiz
antibiyotik kullanimindan kaginilmasi igin kritik 6neme sa-
hiptir.

Bu calismada Adana Sehir Egitim ve Arastirma Hasta-
nesi’nde yatan COVID-19 hastalarindan alinan endotrakeal
aspirat (ETA), kan ve kateter 6rneklerinden izole edilen bak-
terilerin dagihmi ve antibiyotik direng¢ oranlarinin belirlen-
mesi amaglandi.

Materyal ve Metod

Calisma tasarimi ve hasta popiilasyonu

Adana Sehir Egitim ve Arastirma Hastanesi’'ne COVID-19
hastaligl sikayeti ile basvuran hastalardan klinik 6rnekler
(nazofaringeal sirinti ornekleri) Tirkiye Saglik Bakanligi
Ornek Alma Kilavuzu dnerileri dogrultusunda alindi (5). 1
Nisan 2020 - 31 Mart 2021 tarihleri arasinda COVID-19 PCR
testi pozitif olarak tespit edilen 36.951 hasta calismaya da-
hil edildi. Hastalardan génderilen kan, kateter ve solunum
yolu kiltlr sonuglari ve antibiyotik duyarlilik test sonuglari
mikrobiyoloji laboratuvari veri tabanindan retrospektif ola-
rak incelendi.

SARS COV-2 Pozitif Hastalarda Bakteriyel Enfeksiyonlar ve Antibiyotik Direnci

Etik Onay
Bu ¢alisma Adana Sehir Egitim ve Arastirma Hastanesi Klinik
Arastirmalar Etik Kurulu tarafindan 23.09.2020 tarihinde
(karar no: 1080) ve Tiirkiye Saghk Bakanligi tarafindan onay-
lanmustir.

KLINiK ORNEKLER SERVIiS DAGILIMI

mACIL SERVIS
m CERRAHI SERVIS
GOCUK HASTALIKLARI SERVIS
DAHIU SERVIS
EANESTEZ] VE REANIMASYON
m CERRAHI YOGUN BAKIM
mDAHIL YOGUN BAKIM
HCOCUK YOGUN BAKIM

Grafik 1. Kiltlr pozitif hastalarin servis dagihmi

SARS- CoV-2 RT PCR (SARS-CoV-2 Gergek zamanli PCR)
SARS -CoV-2 tespiti Detect™ SARS-CoV-2 Tespit Kiti (Coyote
Bioscience Co, Cin) ve Bio-Speedy SARSCOV2 (2019-nCoV)
gPCR Tespit Kiti (Bioeksen R&D Technologies Ltd, Tirkiye)
kitleri kullanilarak dretici firma talimatlari dogrultusunda
real time PCR yontemi ile yapildi. Amplifikasyon Qiagen Ro-
torgene Q-5 Plex-HRM Termal Cycler (Qiagen, Belgika) ci-
hazi ile gerceklestirildi (6).

Mikrobiyolojik kiiltiir rnekleri

Klinik izolatlarin tanimlanmasi ve antimikrobiyal duyarhlik
testleri icin sirasiyla MALDI-TOF MS (Matris Destekli Lazer
Desorpsiyon/iyonizasyon-Ugus Kiitle Spektrometresi Sii-
resi) (Bruker Daltonik Maldi Biotyper 3.0, Almanya) ve
VITEK 2 (BioMérieux, Fransa) otomatize sistemleri kulla-
nildi. Antibiyotik duyarlilik deneyleri sonuglari EUCAST (The
European Committee on Antimicrobial Susceptibility Tes-
ting) onerileri dogrultusunda yorumlandi (7). Gram negatif
bakterilerde karbapenem direnci ve gram pozitif bakteri-
lerde vankomisin, teikoplanin ve linezolid direnci disk diftiz-
yon yontemi ile teyit edildi. Yakin tarihli ve benzer duyarhhk
profiline sahip suslar calismaya her hasta igin bir kez dahil
edildi.

Bulgular

36.951 COVID-19 PCR pozitif hastanin 18.326'si erkek
18.625'i  kadindi. Hastalarin yas ortalamasi 40,99
(x17,41SD) olarak bulundu. Hastalarin 254’tnin (%0,69)
klinik 6rneklerinde bakteri tiremesi saptandi. Kiltlirde tre-
mesi olan hastalarin 98 (%38,58)’i kadin 156 (%61,42)’i er-
kekti. Bu hastalar icin yas ortalamasi 61,2 (+19,2 SD) olarak
belirlendi. 254 COVID-19 PCR pozitif hastadan alinan klinik
orneklerde (214 kan kultard, 24 aspirat kiltard ve 19 kate-
ter kaltlrd 6rnegi) 433 bakteri iremesi saptandi. Hastalarin
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223'(i(%51)Dahili yogun bakim, 105’i(%24) Anestezi Reani-
masyon yogun bakim , 68’i(%16) Dahili Servis birimlerin-
dendi(Grafik 1).

Bakteriyel etkenler arasinda, Acinetobacter baumannii
(%25,17; n =109), ardindan Esherichia coli (%5,54 n =24) ve
Klebsiella pneumoniae (%5,31; n =23) en yaygin patojenler
olarak tespit edildi. Solunum yolu érneklerinde en sik izole
edilen bakteri Acinetobacter baumannii (%65,38; 34/52)
iken, kan kulttra ve kateter orneklerinde en sik izole edilen
bakteri koagllaz negatif stafilokoklar (sirasiyla %45,18
136/301 ve %37,5; 30/80) olarak tespit edildi (Tablo1).

SARS COV-2 Pozitif Hastalarda Bakteriyel Enfeksiyonlar ve Antibiyotik Direnci

Gram negatif bakterilerden, A. baumannii igin imipenem,
meropenem direng orani sirasiyla %86,8 ve %85,9 bulunur-
ken, K. pneumoniae ve E. coli icin ertapenem ve merope-
nem direng¢ oranlari sirsiyla igin %83,3, %75, E.coli igin
%12,5, %4,1 bulundu (Tablo2). 21 Staphlococcus aureus su-
sunun 15’i MRSA (Metisiline direngli S.aureus) (%71,4) ola-
rak bulundu. Tim S. aureus suslari vankomisin ve linezolid
duyarli olarak tespit edilirken, siprofloksasin diren¢ orani
%23,8, ertiromisin direng orani %61,9, tigesikilin direng
orani %14,2 olarak bulundu. Enterococcus faecium izolatla-
rinda vankomisin direng orani %10,7 bulunurken, E. faecalis
izolatlarinda %17,6 olarak bulunmustur (Tablo 3).

Tablo 1. COVID-19 PCR pozitif hasta klinik 6rneklerinden izole edilen bakteri ve mantarlar

Miroorganizma Aspirat Kiltara Kan Kiiltiri Kan kaltiiri Genel Toplam
(Endotrakel) (Kateter)

Acinetobacter baumannii 34 55 20 109
Candida albicans 5 1 6
Candida spp 1 4 3 8
Enterococcus faecalis 15 1 16
Enterococcus faecium 18 5 23
Escherichia coli 2 17 5 24
Klebsiella pneumoniae 7 13 3 23
Koagiilaz Negatif Stafilokok 136 30 166
Pseudomonas aeruginosa 1 7 2 10
Staphylococcus aureus 1 13 7 21
Diger 6 16 3 25
Genel Toplam 52 301 80 433

Diger; U¢ Achromobacter xylosoxidans, dért Burkholderia (P.) cepacia, iki Enterobacter cloacae, bir Enterococcus avium, bir Proteus hauseri, iki Proteus
mirabilis, bir Providencia stuartii, iki Serratia marcescens, dort Stenotrophomonas (X.) maltophilia, iki Streptococcus agalactiae (Group B), iki Streptococ-
cus pneumoniae, g viridans grup streptokok. Candida spp; li¢c Candida glabrata, bir Candida kefyr, bir Candida lusitaniae, bir Candida orthopsilosis, iki

Candida tropicalis.

Tablo 2. A.baumannii, K.pneumoniae, E.coli izolatlarinda antibiyotik direng oranlari (%)

Antibiyotik A.baumanii K.pneumoniae E.coli
Amikasin 63,1 63 4,1
Amoksisilin+Klavulinik asit - 91,6 50
Ampisilin - 100 70,8
Sefazolin - 91,6 62,5
Sefepim - 91,6 62,5
Sefoksitin - 83,3 20,8
Sefuroksim - 91,6 66,6
Seftazidim 86,6 91,6 62,5
Seftriakson - 91,6 62,5
Sefuroksim - 91,6 62,5
Siprofloksasin 86,7 91,6 62,5
Ertapenem - 83,3 12,5
Gentamisin 83,1 58,3 29,1
Meropenem 85,9 75 4,1
Piperasilin+Tazobaktam 87,9 87 20,8
Trimetoprim+Siilfametoksazol 75,2 83,3 41,6
imipenem 86,8 - -
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SARS COV-2 Pozitif Hastalarda Bakteriyel Enfeksiyonlar ve Antibiyotik Direnci

Tablo3. Koagiilaz Negatif Stafilokok, S. aureus, E. faecium ve E. faecalis izolatlarinda antibiyotik direng oranlari (%).

Antibiyotik Koagﬁlt};:;;iatif sta- S.aureus Enterococcus faecium Enterococcus faecalis
Metisilin 80,7 71,42 - -
Eritromisin 80,7 61,90 - -
Siprofloksasin 71,6 23,80 82,1 58,8
Tetrasiklin 62,1 42,85 - -
Trimetoprim+Siilfametoksazol 36,96 19 - -
Linezolid 0 0 10,7 17,6
Teikoplanin 0 28,5 17,6
Vankomisin 0 28,5 17,6
Penisilin - 85,7 - -
Ampisilin - - 82,1 12,5
Gentamisin yiiksek diizey - - 10,71 18,75

Tartisma

Sepsis COVID-19 hastalarinda mortaliteyi artiran en 6nemli
komplikasyonlardan biridir. Petruk ve arkadaslari yaptiklari
deneysel c¢alismada bakteriyel LPS (lipopolisakkarit)
molekilinin SARS-CoV-2 spike proteinine baglanarak in-
flamatuvar yaniti artirdigl ve hastaligin daha koti seyret-
mesine neden oldugunu gostermislerdir (8). 3834 hastanin
dahil edildigi 30 ¢alisma ile yapilan bir meta-analizde %7
SARS-CoV-2 ve bakteriyel enfeksiyon birlikteligi ve bakteri-
yel enfeksiyon ile 61im oraninda anlamli artis oldugu rapor
edilmistir (9). Ote yandan, ispanya'nin Barselona kentinde
COVID-19 tanisi ile hastaneye basvuran 989 yetiskin has-
tanin dahil edildigi bir calismada, hastalarin 72'sinde (%7,2)
74 bakteriyel enfeksiyon kaydedilmistir (10).

2021 yilinda Tirkiye’den bildirilen bir calismada da A. bau-
mannii, K. pneumoniae ve Stenotrophomonas maltophilia
en yaygin patojenler olarak tesbit ediliken, bu galismada
Acinetobacter baumannii (%42,9) ardindan Esherichia coli
(%9,44) ve Klebsiella pneumoniae (%9,05) en yaygin Ug
patojen olarak tespit edildi(11). Li ve arkadaslari tarafindan
Cin’in Wuhan eyaletinde 102 hastanede yatan COVID-19
hastasinin dahil edildigi bir ¢alismada sekonder bakteriyel
etkenler arasinda, A.baumannii (%35,8; n = 57), ardindan K.
pneumoniae (%30,8; n = 49) ve S. maltophilia (%6,3; n = 10)
en vyaygin patojenler olarak rapor edilmistir. Ayni
calismada, karbapenem direng oranlar ¢alismamizla
uyumlu olarak A. baumannii ve K. pneumoniae igin sirasiyla
%91.2 ve %75.5 bildirilmistir (12).

Bu galismada alt solunum yolu enfeksiyonlarindan sorumlu
en yaygin patojen tipi literatiirle uyumlu olarak Gram
negatif basiller olarak tespit edildi. Avrupa’da 36 yogun
bakim Unitesinde gergeklestirilen ¢ok merkezli bir
calismada, COVID-19 hastalarinda sekonder pnémonide en
sik yer alan bakteriler; basta Pseudomonas auruginosa, En-
terobacter tirleri ve E. coli olmak (izere Gram-negatif basil-
ler olarak tanimlandi (13). Yine Sharifipour ve arkadaslari
tarafindan yogun bakim Unitelerinde yatan COVID-19 has-
talarinin alt solunum yolu 6rneklerinden izole edilen en
yaygin patojen bu ¢alisma ile uyumlu olarak Acinetobacter

baumannii olarak bildirilirken, S.aureus ikinci siklkla bild-
irilen alt solunum yolu enfeksiyonu etkeni idi (9, 14).
COVID-19 hastalarinda kan kalttrt pozitiflik orani %3,6 -
%15 arasinda degismektedir ve Koagulaz Negatif Staphylo-
coccus (KNS)'ler Greyen mikroorganizmalar arasinda ilk
sirayl almaktadir (15-17). Galismamizda kan kiltlrinde
Gireyen mikroorganizmalarin biyik ¢ogunlugunu literatirle
uyumlu olarak KNS’ler olusturmaktadir. Es zamanli en az iki
set kan kiltiriinde ayni anda treyen KNS’ler calismaya da-
hil edilmedigi halde pandemi déneminde ylksek hasta
yogunlugu, yogun bakim, acil ve servislerin dolulugu el hi-
jyeninde azalma ve kan kiltiiri kontaminasyon oranlarinda
artma ile sonuglanmistir. Kontaminasyon ve enfeksiyon
ayriminin yapilamamasi ¢alismamizin kisitliklarindandir.
Yine pandemi déneminde kan kdltiirlerinde kontaminasyon
ve gergek pozitiflik ayrimini inceleyen bir calismada KNS'ler
%82 oraninda kontaminasyon olarak tespit edilmistir (18).
S. aureus, yogun bakimda bakteriyeminin en 6nemli etken-
lerindendir ve uzun siire yogun bakimda yatan hastalarda
MRSA etkenli enfeksiyonlarin olusma olasiligr artmistir (19,
20). Zhu ve arkadaslari tarafindan pandemi oncesi ve son-
rasinin karsilastinldigi bir ¢alismada pandemi déneminde
MRSA oranlarinda anlamli bir artis oldugu gosterilmistir
(15). Ozetle vurgulamak gerekir ki, asi ile hastaneye yatis
oranlarinin azaltilmasi S. aureus enfeksiyonlarina yatkinhgi
azaltacaktir (21). Bu galismada S. aureus metisilin direng
orani %71,4 olarak bulunurken, 2022 yilinda Tanriverdi ve
arkadaslari tarafindan 215 hastanin incelendigi yine tek
merkezli bir calismada COVID-19 hastalarinda S. aureus izo-
latlarinda metisilin direng orani %57,1 olarak bildirilmistir
(22).

Ote yandan, kritik COVID-19 hastalarinda siklikla gériilen
risk altindaki poptlasyonun artmasi, genis spektrumlu
ilaglarin uygulanmasinda artis, antibakteriyel ajanlar,
invaziv yontemlerin kullaniminda artis (6rn. parenteral
beslenme, periferik vaskiler anjiyoplasti, aterektomi,
stentler, mekanik ventilasyon, kalp kateterizasyonu), cer-
rahi prosedirler ve immiinsupresif tedavi solunum yol-
larinin normal florasinda bulunan ve Candidiazisin en
yaygin etkeni olan Candida albicans’in goriilme sikligini
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artirmaktadir (23). Calismamizda 254 hastanin 4’Ginde C. al-
bicans (iremesi saptandi.

Sonug

Koenfeksiyonun hizli tani ve tedavisi siddetli COVID-19 va-
kalarinda hayat kurtaricidir. COVID-19 hastalarinda gereksiz
antibiyotik kullanimindan kaginilmasi ve bununla birlikte
ciddi seyreden COVID-19 vakalarinda sekonder bakteriyel
enfeksiyonlara yonelik ampirik antibiyotik kullanma ger-
ekliliginin belirlenmesi ve uygun antibiyotik secimi ile ilgili
yol gosterici daha genis kapsamli ¢calismalara ihtiyag vardir.

Etik onam: Bu ¢alisma Adana Sehir Eitim ve Arastirma Hastanesi
Klinik Arastirmalar Etik Kurulu tarafindan 23.09.2020 tarihinde
(karar no: 1080) ve Tiirkiye Saglk Bakanhgi tarafindan onaylan-
mstir.
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Cocuklarda Kekemelik ve Hematolojik Parametreler Arasinda iliski Var mi?

Saime SAGIROGLU ', Muhammed Gazi YILDIZ?

1 Kahramanmaras Siitgii imam Universitesi Tip Fakiiltesi Kulak, Burun, Bogaz Anabilim Dali, Kahramanmaras, TURKIYE

Oz.

Amag: Calismamizin amaci kekemelik sorunu olan gocuk hastalarda hematolojik parametreler,
ozellikle Ortalama Trombosit Hacim(MPV) degerlerini degerlendirmektir.

Materyal ve metod: Calismada 60 kekeme hastasi ve 70 kisilik kontrol grubu mevcuttur. Hasta
kabuliint takiben hastalardan alinan Etilen Diamin Tetra Asedik Asit’li (EDTA) kan 6rnekleri oto-
matik hematoloji analizori ile analiz edilerek MPV, Beyaz Kan hicreleri, Trombosit, Notrofil, Len-
fosit, Notrofil/Lenfosit Orani (NLO), Trombosit/Lenfosit Orani(TLO) ve Sistemik immun inflamas-
yon indeksi(SIl) degerleri 6lguld.

Bulgular: Kekeme grubunun ortalama yasi 8.931+3.87, kontrol grubunun ise 8.73+3.21 idi. kekeme-
lik sorunu olan hastalarda MPV, Beyaz kan hiicre sayisi, Trombosit, Notrofil, Lenfosit, TLO ve Sl
istatistiksel agidan anlamli ylksek idi.

Sonug: calismada kekemelik sorunu olan gocuklarda hematolojik parametreler ve 6zellikle MPV
degeri yiiksek bulundu. Kekeme gocuklarda MPV gibi hematolojik belirteglerin kullaniimasi etyo-
lojide suglanan kronik inflamatuar durumunun belirlenmesinde yol gosterici olabilecegi diistince-
sindeyiz.

Anahtar Kelimeler: Kekemelik, Hematolojik parametre, inflamasyon

Abstract

Background: We aimed to evaluate hematological parameters especially Mean Platelet Volime
(MPV) values in children followed-up for stuttering.

Materials and Methods: The study included a total of 130 individuals, comprising 60 in the patient
group with a stutter and 70 in the control group. Ethylene Diamine Tetra Acedic Acid (EDTA) blood
samples drawn at admission of the patient were analyzed in an automated hematology analysis
system. .White blood cell, neutrophil, lymphocyte, MPV platelet count, neutrophil- lymphocyte
ratio(NLR), platelet- lymphocyte ratio(PLR) and Systemic Immun Inflamation Index(Sll) were mea-
sured.

Results: The mean age was 8.93+3.87 years (min:4-max:15) in the stuttering group and 8.73+3.21
years (min:5 max: 15) in the control group. MPV, white blood cell, neutrophil, lymphocyte, plate-
let count, PLR and SIl were higher in patient group compared to the controls and the difference
was statistically significant (p<0,05).

Conclusions: In this study, MPV was found to increase in stuttering children. Also, we believe that
the use of new markers such as MPV in children with stuttering could be a guiding parameter in
determination inflammatory status.

Key Words: Stuttering, Hematological parameter, Inflamation
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Giris

Kekemelik, tekrarlayan sesler, heceler ve ya kelimelerle ko-
nusma ritim ve hizinin olumsuz yénde etkilendigi bir akicilik
bozuklugudur(1). Yasamin herhangi bir doneminde goril-
mekle birlikte cocukluk déneminde sik rastlanan bir ko-
nusma bozuklugu olarak karsimiza ¢ikmaktadir. Okul 6ncesi
donemde 2-5 yas arasi goriilme sikliginin arttigi bilinmekte-
dir(2). Kekemelik; toplumda %1 oraninda, ¢ocukluk caginda
ise %8-11 oraninda bildirilmistir(3). Yapilan calismalarda ke-
kemeligin nérogelisimsel bir motor hastaligi oldugu bildiril-
mistir. Bununla birlikte genetik faktérler de hastaligin olus-
masinda suglanmistir(4). Etyopatogenezde inflamatuar bir
surecin etkin olabilecegi belirtilmistir(5). Kekemelikle ilgili
noérogoriintileme calismalarinda 6zellikle Broca alaninda
ve bazal ganglionlarda inflamasyonla iliskilendirilen farkli-
liklar saptanmistir(6). Ayrica noroinflamatuar bir durum
olarak iliskilendirilebilen dopaminerjik sistem hiperaktivas-
yonu kekemelik etyolojisinde sorumlu tutulmaktadir(7).
Tam kan sayimi, akut ve kronik birgok hastaligin tani ve ta-
kip strecinde hekimlerin sik bagvurdugu 6nemli bir labora-
tuar tetkikidir(8). Hematolojik parametreler arasinda MPV,
Notrofil-Lenfosit orani(NLO), Trombosit-Lenfosit orani(TLO)
ve Sistemik immun inflamasyon indeksi(Sll) inflamatuar
hastaliklarin tani, takip ve prognozuna iliskin degerli bilgiler
vermektedir (9). Calismamizin amaci pediatrik grupta keke-
melik ile hematolojik parametreler ve ozellikle MPV ara-
sinda bir iligki olup olmadigini ortaya koymaktir.

Materyal ve Metod

Etik kurul

Kahramanmaras Siitcli imam Universitesi Tip fakiiltesi Tibbi
arastirmalar yerel etik kurulundan 18/01/2022 tarih ve
2022/03 protokol numarasi ile onay alinmis, Helsinki 1l Bil-
dirgesi uyarinca, bu calismaya katilan tim katilimcilarin
ebeveynleri bilimsel arastirmalar etik kurulu tarafindan
onaylanmis bilgilendirilmis goniilli onam formu imzalamis-
tir.

Dahil edilme kriterleri

Calisma 2015-2019 yillari arasinda Kulak Burun Bogaz bo6-
[lumi Foniatri poliklinigine kekemelik nedeni ile basvuran
pediatrik hastalarin ve herhangi bir sorunu olmayan saglkli
kontrol grubuna dahil edilen kisilerin dosya arsiv taramasi
yapilarak, retrospektif planda gergeklestirildi. Konusma so-
runu olanlar pediatrik hastalar arasindan Mental Bozukluk-
larin Tanisal ve istatistiksel El Kitabi (DSM-V) tani kriterleri
esas alinarak kekemelik tanisi konulmustur(10). Kekemeligi
olan g¢ocuklar birincil kekemeligi olan ¢ocuklardan segilmis-
tir. Ayrica calismaya konugsma bozuklugu olmayan, ¢alisma
grubu ile benzer yas ve cinsiyet dagilimina sahip, saglikh
kontrol grubu da dahil edildi. Kontrol grubu, KBB poliklini-
ginde muayene edilen saglikli cocuklarin dosyalarina ulasi-
larak olusturuldu.

Cikarilma Kriterleri

Cocuklarda Kekemelik ve Hematolojik Parametreler

Sigara maruziyeti, sistemik hastaligi olanlar, yakin zamanda
genel anestezi altinda operasyon gegirenler, farkli neden-
lerle koroziv madde tiiketimi nedeni solunum yollarinda pa-
toloji gelismis hastalar, aktif enfeksiyonu olanlar, ve malig-
nite sorunu olan kisiler, bas boyun bdlgesine radyoterapi
alanlar,konusma akiciligini bozabilecek vokal kord nodila
ve ya polibi, intrakordal kist gibi larengeal patolojisi olanlar,
ses rezonansini etkileyebilecek adenoid hipertrofisi, velofa-
rengeal yetmezlik, nasal polip, nasal septum deviasyonu,
kissing palatin tonsiller, insiziv diglerin bir kisminda ve ya ta-
maminda eksiklikleri olan hastalar ¢caligma digi birakildi. Ay-
rica farkli KBB hekimi tarafindan muayene edilen hastalar
da calismaya dahil edilmedi.

Calisma tasarimi

Calismaya dahil edilen hastalar ayni Kulak Burun Bogaz he-
kimi tarafindan muayene edildi. Ayrica kekemelik sorunu
olanlar ayni konusma, dil patologu tarafindan degerlendi-
rildi. Muayene sonrasi tim katilimcilara odyometrik ince-
leme yapildi. isitme InterAcoustics-Clinical Audiometer
(AC40- USA) ile degerlendirildi ve AT-235 InterAcoustic Inst-
rument Company, (USA) ile timpanometri ve stapes akustik
refleksi degelendirildi. isitme kaybi olanlar ¢alisma disi bira-
kildi. Tim katilimcilara tam kan sayimi (CBC), C reaktif Pro-
tein(CRP),sedimentasyon gibi enfeksiyon ile iliskili olabile-
cek laboratuvar tetkikleri yapildi. Tetkikler sonucunda CRP,
Sedimentasyon seviyesi yliksek olan hastalar ¢alisma disi bi-
rakildi. CBC parametreleri bir Sysmex XN-1000 hematoloji
analizorl (Kobe, Japonya) ile analiz edildi ve hemoglobin,
eritrositler, |6kositler, notrofiller, lenfositler ve trombosit
sayilari Olguldi. NLO, TLO ve SII degerleri formiille belir-
lendi. NLO degeri notrofil sayisinin lenfosit sayisina boliin-
mesi ile hesaplandi. TLO degeri trombosit sayisinin lenfosit
sayisina béliinmesi ile Sii degeri ise (NXT)/L formiilii ile he-
saplanarak kaydedildi.

istatistiksel Analiz

Verilerin degerlendirmesinde degiskenlerin normal dagi-
ima uygunlugu Kolmogorov-Smirnov testi ile incelendi.
Normal dagilan degiskenlerin grup karsilastirmalarinda ba-
gimsiz 6rneklerde t testi uygulandi. Tanimlayici istatistikler
MeanzSD ile ifade edildi. Veriler IBM SPSS versiyon 22 pa-
ket programinda degerlendirildi. istatistiksel anlamlilik
p<0,05 olarak kabul edildi.

Bulgular

Calismaya kekemelik sorunu saptanan 60 ¢ocuk hasta ve 70
saglikh cocuklardan olusan kontrol grubu dahil edildi. Hasta
grubunun yas ortalamasi 8.93+3.87, kontrol grubunun ise
8.73%3.21 idi. Ortalama yas her iki grupta da benzer idi
(p=0.124). Erkek cinsiyet baskinligi 6zellikle hasta grubunda
belirgin idi (Tablo 1). Hasta grubunda yer alan 8 hasta-
nin(%13.3) detayl anamnezinde ailesinde benzer sorunlari
oldugu belirlendi.
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Cocuklarda Kekemelik ve Hematolojik Parametreler

Tablo 1.Calismaya Dahil Edilen Hastalarin Sosyodemografik Ozellikleri

Grup
Hasta (n:60) Kontrol(n:70)
Meantsd Meantsd
Yas 8,93+3,87 8,73+3,21
Cinsiyet Erkek 48(80) 47(67,0)
Kadin 12(20) 23(33,0)

Hematolojik parametreler acgisindan degerlendirildiginde
hasta grubunda tam kan sayimi parametrelerin istatistiksel
agidan anlamli oldugu izlendi(p<0,05). Ozellikle Beyaz Kan
Hicre sayimi(WBC) ve MPV degerlerinde kontrol grubuna
kiyasla hasta grubunda istatistiksel agidan anlamh farkhhk

oldugu saptandi(p<0,001). Kirmizi kan hicre sayimi(RBC),
WBC alt parametreleri ve trombosit sayiminda da anlamli
farklihk mevcut idi(p<0,05). inflamasyon markerleri olarak
degerlendirilen TLO ve Sl istatistiksel anlamli farkhhk sap-
tandi(p=0.031, p=0.023) (Tablo 2).

Tablo 2. Kekeme ve Kontrol gruplari arasinda Hematolojik Parametrelerin degerlendirilmesi

Grup
Hasta (n:60) Kontrol (n:70) p
MeanSD Mean+SD
WBC 9,54%1,20 7,35%1,60 p<0,001*
RBC 6,13+0,25 4,79+0,41 0,006*
PLT 342,56+79,10 311,42+62,80 0,034*
MPV 9,74+1,68 8,6011,36 p<0,001*
Notrofil 4,43%1,87 3,69£1,20 0,003*
Lenfosit 3,22+0,98 2,77+0,79 0,005*
NLO 1,55+1,09 1,55+1,00 0,082
TLO 128,71+38,56 115,40+48,70 0,031*
Sl 414,61+51,36 341,72+41,23 0,023*

Independent sample t test; *Difference is statistically significant;a:0,05 WBC:Beyaz Kan Hiicresi,
RBC:Kirmizi Kan Hiicresi ,PLT: Platelet, MPV: Ortalama Trombosit Hacmi, NLO:Nétrofil/Lenfosit Orani,

TLO:trombosit/Lenfosit Orani, Sli:Sistemik immun inflamasyon indeksi

Tartisma

Kekemelik, etyolojisi tam olarak aydinlatilamamis ko-
nusma bozuklugu ile ilgili bir patoloji olarak karsimiza gik-
maktadir(11). Pediatrik yas grubunda daha sik tespit edilen
kekemelikte erkek cinsiyet baskinligi dikkati cekmektedir.
Epidemiyolojik calismalarda kekemeligin erkeklerde daha
sik goraldigu belirtilmis, ancak kekemelik ve cinsiyet ara-
sinda patofizyolojik iliskinin agik olmadig ifade edilmis-
tir(11-13). Calismamizda literatir ile uyumlu olarak ka-
din/erkek oranini dusik saptadik.

Etyolojik agidan vurgulanan 6nemli hususlardan biri néro-
inflamasyon teorisidir. Perinatal donemde basladig disi-
nilen ve dogum eylemi ile provoke olan Broca alani ve ba-
zal ganglionlar basta olmak tzere frontal bolgede olusan
iskemi-reperflizyon hasari, kronik inflmasyon ve buna bagli
néromotor bozukluk kekemelikle ilgili suglanan 6nemli bir
teori olarak karsimiza ¢ikmaktadir (14). Ayrica norofizyolo-
jik olaylarin yani sira bazi biyokimyasal olaylar da arastiril-
maktadir (15). Kekemelik sorunu olanlarin laboratuar ince-
lemelerinde serum kalsiyum, magnezyum ve bakir seviye-
lerinde normal sinirlarin altinda oldugunu belirten yayinlar
mevcuttur. Sivi —elektrolit dengesizligi konugma merkezin-
deki kronik inflamasyon sorunun kotulesmesine neden
olabilecegi disliniilmektedir. (16-18). Uluslararasi veri ta-
rama programlari kullanilarak yapilan literatiir inceleme-
sinde kekemelik ve hematolojik parametreler arasindaki
iliskiyi irdeleyen yayin bulamadik. Galismamiz, bildigimiz

kadari ile kekemelik ve hematolojik parametreler arasin-
daki iliskiyi inceleyen ilk calismadir.

Trombositlerin fonksiyonel durumu hakkinda bilgi veren
MPV, protrombotik ve proinflamatuar hastaliklarin progo-
nozu ile iliskili olabilen 6nemli bir hematolojik parametre-
dir(19). Liang ve ekibinin yapmis oldugu ¢alismada MPV
degerindeki yilikseklik ile vaskiiler demans arasinda iligki
olabilecegi belirtilmistir (20). Kronik kognitif bozukluklarda
trombosit aktivasyonu ve MPV suglanmistir (21). Greise-
negger ve ekibinin yapmis odlugu calismada yiksek MPV
degerinin iskemik serebrovaskiiler hastalik ile korele olabi-
lecegi belirtilmistir (22). Kog ve ekibinin yapmis oldugu ¢a-
lismada Alzheimer hastalarinda MPV degerinin yiksek ol-
dugu saptanmistir (23). Farkl bir calismada Parkinson has-
talarinda MPV degerinin yliksek bulundugu ifade edilmistir
(24). Ghoshal ve ekibinin yapmis oldugu ¢alismada sik go-
rilen noérolojik hastaliklarin patofizyolojisinde trombosit
aktivasyonu ve disfonksiyonuna atifta bulunulmus, MPV
degerindeki yiiksekligin kronik nérodejeneratif hastalikla-
rin prognozunda kullanilabilecek bir hematolojik para-
metre olabilecegi belirtilmistir (25). Calismamizda ise ke-
keme hastalarda MPV degeri istatistiksel agindan anlamli
yuksek saptandi. Saptadigimiz bu spesifik bulgu bazi yayin-
larda MPV’nin kronik néroinflamatuar sorunlarda yliksek
olmasi gozoniine alinarak, kekeme sorunu olan kisilerin
Broca alaninda saptanan kronik iskemi ve inflamasyon du-
rumu ile iliskilendirilmektedir (26, 27). Bununla birlikte
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MPV vyiksekligi ve kekemelik iliskisini aciklamaya yonelik
daha fazla sayida kapsamli calismalara ihtiya¢c duyulmakta-
dir.

Sistemik immun inflamasyon indeksi, NLO ve TLO bircok
hastaligin teshis ve takibinde kullanilabilecek, maliyeti
ucuz, prognostik dnemi olabilecek bir hematolojik para-
metrelerdir(28). Nérodejeneratif ve ndrovaskiler hastalik-
larda Sl prognostik degeri oldugunu belirten galismalar
mevcuttur.(29-31). Ayrica NLO ve TLO’nun noéroinflama-
tuar komponentli hastaliklarda prognostik faktor olabile-
cegini belirten calismalar mevcuttur(32-34). Calismamizda
ise Sll ve TLO degerlerini kekeme hastalarda istatistiksel
acidan anlamli yiksek tespit ettik. Kekemelik ve NLO ara-
sinda istatistiksel anlamli iliski yoktu. Bu durum kekemelik
ve Broca alanindaki kronik inflamasyon durumunu destek-
leyici bir bulgu olabilir.

Kekemelik ile ilgili glincel ¢alismalarda konusma fonksi-
yonu igin kilit nokta olarak kabul edilen Broca alanindaki
degisiklikler ileri diizey gorintileme yontemleri incelen-
meye alinmistir. Yapilan incelemelerde Broca alaninda.
Saglikh noral parankime kiyasla iskemi ve inflamasyonla
iliskilendirilen degisiklikler tespit edilmistir(26,35-37). Ca-
lismamizda bu durum ile iliskilendirilebilecek tam kan sa-
yimi parametrelerinde kekeme grup igin istatistiksel agi-
dan anlamli yuksek tespit ettik. Bilindigi Gzere tam kan sa-
yimi parametrelerinin normal sinirlar izerinde olmasi kan
viskozitesinde artis ve end organ perflizyon sorununa ne-
den olabilir(38). Saptadigimiz bulgular kan viskozitesini ar-
tis ile iliskilendirilebilinir ve Broca alani gibi end organ per-
flizyonunu olumsuz yonde etkileyerek iskemik hasara yol
acabilmektedir.

Calismanin tek merkezli ve retrospektif olmasi galismami-
zin baslica kisitlayici unsurlari olarak karsimiza ¢ikmakta-
dir. Ayrica degerlendirilen parametreler arasinda TLO
basta olmak tizere MPV, NLO ve Sii enfeksiyon, otoimmun
hastaliklar, kardiyovaskiler patolojiler ve malignite gibi
akut veya kronik inflamasyon durumlarindan etkilenmek-
tedir. Bu durum elde edilen verilerin hizli bir sekilde degis-
mesine neden olmakta ve galismanin ayri bir kisitlayici un-
suru olarak gérmekteyiz.

Sonug

Kekemelik, pediatrik yas grubunda noropsikiyatrik sorun-
lara zemin hazirlayan bir konusma akicilik bozuklugu ola-
rak karsimiza g¢ikmaktadir. Etyolojisinde aydinlatiimamis
noktalarin agiga kavusturulmasi, uygulanacak tedavi mo-
dalitesi gesitliligi ve basari sansini olumlu yonde etkileye-
cegi fikrindeyiz. Calismamizda kekemelik sorunu olanlarin
hematolojik parametrelerinin 6zellikle MPV’'nin istatistik-
sel agidan anlaml yiiksekligi dikkat ¢ekicidir. Saptadigimiz
bulgular Bu durum goézéniine alindiginda bulgularimizin
kekemelik ile ilgili yapilacak ¢alismalara 1sik tutacag di-
slincesindeyiz.
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Abstract

Background: Quercetin has antioxidant and anti-inflammatory effects. Although there are previous animal experiments in-
vestigating Quercetin’s effect on ischemia reperfusion (IR) injury in the literature, studies involving effect of lower extremity
IR on remote organ are rare.

Materials and Methods: 18 male Wistar Albino rats were randomly divided into 3 groups, 6 in each group as; Control (C),
Ischemia-reperfusion (IR), IR-Quercetin, (IR-Q). Their weights were between 200-250 g. 30 minutes before the procedure20
mg/kgQuercetin was administered via intraperitoneal route. In the IR groups, infrarenal abdominal aorta was clamped by
an atraumatic microvascular clamp. After 120 minutes of ischemia and reperfusion was achieved for another 120 minutes.
When reperfusion period ended, tissue samples were taken from the lungs. Malondialdehyde (MDA) level, superoxide dis-
mutase (SOD) and catalase (CAT) enzyme activity and histopathological parameters were compared.

Results: We found the MDA level in the IR group higher than the control group (p<0.0001). Lower MDA level was found in
the IR-Q group compared tothe IR group (p=0.012). SOD and CAT enzyme activity in the IR group was notably lower in the
control group (p<0.0001, p<0.001, respectively). Higher SOD and CAT enzyme activities were found in the IR-Q group com-
pared to the IR group (p=0.012, p<0.001, respectively). Neutrophil infiltration/aggregation, alveolar wall thickness and total
lung injury score were notably higher in IR group than in C group (p=0.001, p=0.002, p<0.0001, respectively). In addition, a
statistically significant decrease was observed in the Quercetin treated group in neutrophil infiltration/aggregation, alveolar
wall thickness and total lung injury score compared to the IR group (p=0.023, p=0.022, p=0.002, respectively).
Conclusions: We determined that intraperitoneally administered Quercetin at a dose of 20 mg/kg30 minutes before ische-
mia in rats reduces lipid peroxidation, oxidative stress and reduces the damage caused by IR in lung histopathology.Study
findings suggest that Quercetin has a lung protective effect when administered before IR.

Key Words: Quercetin, Reperfusion Injury, Lung, Malondialdehyde, Superoxide Dismutase, Catalase

Oz.

Amag: Quercetin antioksidan ve antiinflamatuar etkilere sahiptir. Literatiirde daha 6nce Quercetin'in iskemi reperfiizyon
hasari tzerindeki etkisini arastiran hayvan deneyleri olmasina ragmen, alt ekstremite iskemi-reperfiizyonun uzak organ
Uzerindeki etkisini igeren ¢alismalar nadirdir.

Materyal ve Metod: 18 adet erkek Wistar Albino sican, her grupta 6 adet olmak iizere rastgele olarak Kontrol (C), iskemi-
reperfiizyon (IR), IR-Quercetin, (IR-Q) 3 gruba ayrildi. Agirliklari 200-250 gr arasindaydi. islemden 30 dakika énce intraperi-
toneal olarak 20 mg/kg Quercetin verildi. IR ve (IR-Q) gruplarinda infrarenal abdominal aorta atravmatik mikrovaskuler
klemp ile klemplendi. 120 dakika iskemiyi takiben 120 dakika siireyle reperflizyon saglandi. Reperfiizyon siiresi sona erdi-
ginde akcigerlerden doku 6rnekleri alindi. Malondialdehit (MDA) diizeyi, stiperoksit dismutaz (SOD) ve katalaz (CAT) enzim
aktivitesi ve histopatolojik parametreler karsilastirildi.

Bulgular: IR grubunda MDA duizeyini kontrol grubuna gére daha yiiksek bulundu (p<0,0001). IR-Q grubunda IR grubuna gére
daha dusuk MDA duzeyi bulundu (p=0.012). IR grubundaki SOD ve CAT enzim aktivitesi kontrol grubunda belirgin sekilde
daha dislkti (sirasiyla p<0.0001, p<0.001). IR-Q grubunda IR grubuna gore daha ylksek SOD ve CAT enzim aktiviteleri bu-
lundu (sirasiyla p=0.012, p<0.001). Nétrofil infiltrasyonu/agregasyonu, alveolar duvar kalinligi ve toplam akciger hasari
skoru, IR grubunda C grubuna gore belirgin olarak daha yuksekti (sirasiyla p=0,001, p=0,002, p<0,0001). Ayrica, Quercetin
ile tedavi edilen grupta nétrofil infiltrasyonu/agregasyonu, alveolar duvar kalinhigi ve toplam akciger hasari skoru IR grubuna
gore istatistiksel olarak anlaml diistik bulundu (sirasiyla p=0.023, p=0.022, p=0.002).

Sonug: Siganlarda iskemiden 30 dakika 6nce 20 mg/kg intraperitoneal olarak uygulanan Quercetin'in lipid peroksidasyonunu,
oksidatif stresi azalttigini ve akciger histopatolojisinde IR'nin neden oldugu hasari azalttigini belirledik. Galisma bulgulariQu-
ercetin'in IR 6ncesi uygulandiginda akciger koruyucu etkisi oldugunu disiunduriyor.

Anahtar kelimeler: Quercetin, Reperflizyon Hasari, Akciger, Malondialdehit, Stiperoksit Dismutaz, Katalaz
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Introduction

Ischemia reperfusion (IR) damage to skeletal muscle is ine-
vitable in some clinical situations. Ischemia reperfusion in-
jury causes a serious number of morbidity and mortality
and its physiopathology has been investigated by many re-
searchers so far. Inadequate or no blood supply for muscle
tissue cause ischemia and when the blood supply is re-es-
tablished reperfusion may unexpectedly cause increased
ratio of mortality and morbidity due to extended inflamma-
tion and necrotic and apoptotic events caused by reactive
oxygen species (ROS) (1). IR injury may not be limited to lo-
cal muscle tissue and may spread to distant organs. Altho-
ugh thrombus or embolism is generally the main factor (2),
there may be many reasons such as free-flap reconstruc-
tion, various orthopedic surgery and trauma (3,4).

Toxic ROSplay a main role while tissue destruction and or-
gan dysfunction develop after ischemia-reperfusion injury.
Free radicals provide this effect by disrupting the structure
of molecules in the cell like DNA, protein, lipid, and car-
bonhydrate (5). During ischemic period, because of the dec-
reasing phosphates rich in energy [adenosine triphosphate
(ATP)], their degradation products’ concentration level of
tissue (hypoxanthine) elevates. However, hypoxanthine
produces superoxide anions in the presence of oxygen and
thus the peroxynitrite (OONO") and hydroxyl radical (-OH)
are produced(6). Inflammation and various enzymatic reac-
tions produce reactive oxygen species (ROS, from a variety
of enzymatic sources) that leads to organ dysfunction and
damage. This organ dysfunction and ischemia reperfusion
damage is not only limited to the ischemic area, but also
spread to distant organs. As following IR damage to the
extremitiesmorbidity and mortality are generally caused by
lung injury in the clinic, lungs are the main topic of this
study. The interval between the ischemia and lung injury
makes it even more interesting to find a cure to reduce this
distal organ injury as this interval gives us an opportunity at
the same time (7). Pulmonary edema develops due to inc-
reased vascular permeability following lung damage. Previ-
ous studies have shown that inflammatory mediators, ne-
utrophils and partially free oxygen radicals have a role in
remote organ damage caused by ischemia reperfusion (8).
Various pharmacological agents have been tried in treat-
ment to limit or prevent this damage to the remote organ
(9). However, as far as we can tell, no studies have exami-
ned the effects of this compound on the lungs following IR
damage to the muscles.

Antioxidants have scavenging and suppressing effect on
free radicals. In this way, they inhibit or deactivate the ef-
fect of oxidants in various ways (10,11). ROS formation is-
decreased by antioxidant treatment. Thus, this prevents IR-
induced tissue damage and organ dysfunction. Nowadays,
a rising interest has occured for natural antioxidants defen-
ding the human body against ROS and free radicals (12). Ne-
arly all plant materials including plant based food products
have these natural antioxidants havephenolic compounds
(13). Flavonoids are the main group of the antioxidants.

Effects of Quercetin on Lung Injury After Hind Limb Ischemia Reperfusion

They also include flavanols,flavanones and flavanonols
(14).

Antioxidant rich diets are also supported in the society
nowadays. By scavanging free radicals these diets help to
reduce the risk of many diseases including cancers, cardiac
diseases. Many leaves, fruits, vegetables and grains contain
Quercetin, which is the most putative flavanol (15). Flavo-
noids have an important role as an antidiabetic, antioxida-
tive, anti-inflammatory, and antitumor agent (16,17). Qu-
ercetin has proven effects in inhibiting damage of oxidation
to various tissues such as brain, pancreas, urinary bladder,
heart,kidney, liverand cavernosal tissues (18).Besides being
a strong antioxidant, Quercetin is a radical scavenger (19).

Our aim was to examine the preventive effect of Quercetin
on remote organ after IR in experimental muscle injury. For
this purpose biochemical [Malondialdehyde (MDA),Supe-
roxide Dismutase(SOD), Catalase (CAT)enzyme activity le-
vel] and histopathological parameters were analyzed.

Materials and Methods

Animals and Experimental Protocol

The procedures in the experiment were carried out accor-
ding to the permission of the Gazi University Institutional
Local Animal Care and Use Committee (Ethical number:
G.U.E.T-16-066). Wistar Albino rats (n= 18) between the
age of 10 and 12 weeks and weighingbetween 200-250 g
were used. The rats were housed in a temperature 20-21 °C
and maintained on a 12/12 reversed light cycle anduntil 2
hours before the anesthesia procedure all had access to
food freely.

Rats were anesthetized by intramuscular xylazine hydroch-
loride 10 mg/kg (Alfazyne, 2%; Ege Vet, Ltd., Izmir, Turkiye)
and ketamine (Ketalar; Parke-Davis; Pfizer, Inc., New York,
NY, USA) at 75 mg/kg. Midline laparotomy was done under
general anesthesia.

Rats were casually divided into three groups (n=6) as; Cont-
rol (C), Ischemia-reperfusion (IR), IR-Quercetin group.
Control group: AfterMidline laparotomy no additional sur-
gical intervention was performed. After 4 hours lung tissue
was collected and animals were sacrificed.

IR group:Infrarenal segment of the aorta was clamped with
a vascular clamp.Then, 2 hours later the clamp was remo-
ved and reperfusionwas allowed for 2 more hours. In the
end, lung tissue was collected and rats were sacrificed.

IR group with Quercetine: 20 mg.kg*Quercetine(Quercetin
Anhydrous, Sigma-Aldrich, Q4951-10G) was given intrape-
ritoneally for 30 min before the ischemia period.After-
Midline laparotomy infrarenal segment of the aorta was
clamped with a vascular clamp. Then, 2 hours later the
clamp was removed and reperfusion was allowed for 2
more hours. After collecting lung tissuesamplesat the end
of the reperfusion period, which lasted 2 hours, rats were
sacrificed.

Intracardiac blood samples (up to 10 ml) were obtained.
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Histopathological and biochemical parameters were analy-
zed after the reperfusion period (20).

Oxidative and antioxidant Parameters

Lung tissue was washed withdeionized, cold (4 °C) water to
discard blood contamination and then homogenized with
Heidolph Instruments homogenizer (GMBH & CO KGDiax
900 GermanyR) at 1000 U for about 3 min. Initial prepara-
tion of the tissues is required for measurements on cell con-
test. After 60 min. ofcentrifugation at 10,000 g the upper
clear layer was taken. After reduction of NBT to NBTH2me-
asurement ofabsorbance increase at 560 nm was the main
method used for SOD activity measurement (21). The amo-
unt of enzyme protein resulted in fifty per cent inhibition in
NBTH: reduction rate was defined asone unit of SOD acti-
vity and U/mg protein was used to express.

To measure MDA levels Van Ye et al method was used, thi-
obarbituric acid reactive substances (TBARS) assay (22).
MDA level, as MDA or similar substances react with TBA
and this reaction results in production of pink pigment with
an absorption maximum of 532 nm. Sampleis mixed with
20 % (w/v) trichloroacetic acidin room temperature and the
precipitate is then centrifuged at 3000 rpmfor 10 min. An
aliquot of the supernatant is then placed into an equal vo-
lume of 0.6% (w/v) TBA in a boiling water bath for 30 min.
Sample and blank absorbance were read at 532 nm (UV/VIS
-1601 Shimadzu Spectrophotometer, Japan) after coolin-
gand the results expressed as nmol/mg protein, based on a
standart graph where 1,1,3,3-tetramethoxypropane has
been used as the MDA standard. Lowry O method is used
to determine the samples’ protein levels and bovine serum
albumin was used as standard protein (23).

Measurement of absorbance decrease due to H202 con-
sumption at 240 nm by Aebi H method was used for CAT
activity (24).

Histopathological Analysis

10% neutral formalin solution was used to fix in after lung
tissue samples were removed. After that,samehistologist,
who was blinded to the study examined the lungs with light
microscopy. A 200-400 times magnified microscopywas

Effects of Quercetin on Lung Injury After Hind Limb Ischemia Reperfusion

used to evaluate a total of 10 randomhematoxylin and eo-
sine (H&E) stained sections. Light microscope was used to
examine stained slides. Lung injury degree was measured
by using infiltration of neutrophils and thicknes of alveolar
walls. A score was given to each parameter and 0 point for
any, 1 point for quite little, 2 points for middle, 3 points for
severe.Total lung injury score was calculated by adding the
two scores (25).

Statistical Analysis

Statistical analysis was performed with SPSS 20.0 statistical
software (SPSS, Chicago, IL, USA). p<0.05 was considered to
indicate a statistically significant difference. The data were
expressed as Mean * Standard Deviation (Mean * SD) and
histopathological paramaters median (25%-75%). Shapiro-
Wilk test was used to analyze each categorical variable.
Bonferroni Correction test, Kruskal-Wallis, Mann-Whitney
U testswere used to test histopathological and biochemical
parameters.

Results

Histopathological evaluation

Normal lung tissue morphology is shown by H&E staining in
Figure 1. Severe acute inflammatory processes,degenera-
tive cells, neutrophils, macrophages and hemorrhage were
detected in the IR group (Fig. 2). The IR-Q group showed
hemorrhage, inflammation, vascular congestion and
edema, too (Fig. 3). But the key point is the acute inflam-
matory process was mild. Quercetin significantly prevented
degenerative changes of the lung. Fig. 3 shows an improve-
ment of the inflamed lung tissue morphology in the quer-
cetin treated group (Group IR-Q). Histopathological chan-
ges in Group IR-Q were significantly less than IR group. In
group IR total lung injury score, neutrophil infiltration/agg-
regation and alveolar wall thickness were notably higher
compared to the group C (p=0.001, p=0.002, p<0.0001, res-
pectively). In addition, there was statistically significant
decrease in alveolar wall thickness, neutrophil infiltra-
tion/aggregation, and total lung injury score in the IR-Q
group (p=0.023, p=0.022, p=0.002, respectively) (Table 1).

Table 1. Histopathological datas of lung tissue [Median (25%-75%)]

Group C

Group I/R

Group IR-Q

P**
(n=6) (n=6) (n=6)

Neutrophil infiltration/ agg- 0 2.5 1 0.003
regation (0-1) (1-3)* (0-1)& ’
Alveolar wall 0 0.5
thickness (0-1) (1-3)* (0-1)& 0.001

1 4 1.5
Total score (0-1) (2.75-6)* (0-2.25)& <0.0001

C: Control, I/R: Ischemia/Reperfusion, IR-Q: Ischemia Reperfusion- Quercetin
p **Significance level with Kruskal Wallis test p <0.05
* p <0.05: compared to Group C

& p <0.05: Compared to Group I/R
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Figure 1. Control group: Normal appearance of lung tissue. (H&E: he ma-
toxylin and eosin X100) (A: Alveoli, TB: Terminal bronchiole, ias: interalveolar
septum, inf: inflammation, J { : (septum) thickening).

Figure 2. 1/R group: Light microscopic view of lung tissue; (H&E: hematoxylin
and eosin X100) Degenerative cells, severe acute inflammatory processes,
neutrophils, macrophages and hemorrhage were seen in the IR group. (A: Al-
veoli, da: ductus alveolaris, ias: interalveolar septum, inf: inflammation, |, :
(septum) thickening, { : pulmonary vessel thickening, conj: capillary conges-
tion).

' i SA
ol b &y i o m.ﬁ‘

Figure 3. IR-QUERCETIN group: Light microscopic view of lung tissue; (H&E:
hematoxylin and eosin X100) Acute inflammatory process was mild. Admi-
nistration of Quercetin in rats significantly prevented degenerative changes
in the lung. (A: Alveoli, tb: terminal bronchiole, da: ductus alveolaris, SA: sac-
cus alveolaris, ias: interalveolar septum, inf: inflammation, J \ : (septum)
thickening, conj: capillary congestion).

Effects of Quercetin on Lung Injury After Hind Limb Ischemia Reperfusion

Biochemical Evaluation

Lung tissue MDA levels and CAT ,SODenzyme activities in gro-
ups were shown infigure 4,5,6. Our findings showed that MDA
level in the IR group was significantly higher compared to the
control group (p<0.0001).MDA level in the IR-Q group was sig-
nificantly lower than the IR group (p=0.012) (Figure 4). Lower
SOD and CAT enzyme activity weredetected in IR group com-
pared to the control group (p<0.0001, p<0.001, respecti-
vely).When compared to IR group, SOD and CAT enzyme acti-
vities were fairly higher in the IR-Q group ( p<0.001, p=0.012,

respectively) (Figure 5,6).

Group /R0

_

Malondialdehyde (nmol/mg protein)
m @ = 2
2

=

Figure 4. Malondialdehyde level of lung tissue
C:Control, I/R:Ischemia/Reperfusion, IR-Q: Ischemia Reperfusion-

Quercetin
*p <0.05: compared to Group C, & p <0.05: Compared to Group I/R
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Figure 5. Superoxide Dismutase enzyme activity of lung tissue
C:Control, I/R:Ischemia/Reperfusion, IR-Q: Ischemia Reperfusion-

Quercetin
*p <0.05: compared to Group C, & p <0.05: Compared to Group I/R
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Figure 6. Catalase enzyme activity of lung tissue
C:Control, I/R:Ischemia/Reperfusion, IR-Q: Ischemia Reperfusion-

Quercetin
* p <0.05: compared to Group C, & p <0.05: Compared to Group I/R
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Discussion

In the present study, as lung related problems caused by
extremity IR injury are the major causes of morbidity and
mortality in our clinical experience, we demonstrated that
Quercetin treatment prevents remote organ (lung) damage
caused by IR injury, helps to maintain lung tissue morphology
and attenuates IR induced lipid peroxidation. IR injury initia-
tes a sequence of events that results in cellular damage and
organ dysfunction (26). As a prominent component of the
multiple organ dysfunction syndrome acute lung injuryis the
main cause of the lethal events associated with IR injury(27).
Neutrophil activation has an important role in IR damage. By
inflammatory cytokine production and release of oxygen free
radicals endothelial cell damage occurs and causes major pat-
hological damage in lung injury (28). Generation of inflamma-
tory cytokines like IL-6 is prevented by Quercetin and reper-
fusion injury is decreased (29).

Free oxygen radicals occur during IR injury have an important
role in the tissue damage. So antioxidant agents are beneficial
for the physiopathological changes appear during IR. We in-
vestigated Quercetin as a protective agent for remote organ
injury after skeletal muscle IR injury.Free oxygen radicals ca-
use lipid peroxidationdue to peroxidation of polyunsaturated
fatty acids in the cell membrane (30). Formation of lipid pe-
roxides such as the MDA is caused by oxidation of polyunsa-
turated fatty acids. This also causes enzymatic or chemical de-
terioration by O2™ or OH (31). Lipid peroxidation triggered by
oxygen free radicals is one of the important causes of lung in-
jury (32). In our study, after muscle IRwe measured MDA le-
vels in the lung as lipid peroxidation marker and lung damage
was found to be associated with high MDA levels (33). In our
study, Quercetin as an inhibitor of lipid peroxidation signifi-
cantly decreases the MDA levels. Lipid peroxidation leads to
structural and functional damage to the cells and that results
in cellular injury (34). SOD and CAT are antioxidants produced
endogenously and take role in protecting the cell against ROS
by catalysing their conversion to less reactive species
(30,31,34). SOD converts superoxide radicals (O27) to hydro-
gen peroxide (H202) and oxygen (0z). SOD activity of lungtis-
suewas significantly reduced in the IR group compared with C
group and by treatment of Quercetin increased tissue SOD ac-
tivity was observed compared to IR group. CAT is primary
enzymatic defence against H202 generation. Statistically sig-
nificant difference in the CAT enzyme activity was found
between IR and C groups. Tissue CAT enzyme activity was no-
tably elevated in IR-Q group compared to IR group.

In the present study, in the IR group disruption of alveolar arc-
hitecture was indicated clearly by light microscopy. Also ne-
utrophil infiltration in histopathological sections in the IR
group was observed. However, Quercetin decreased this his-
tological damage in sections from the IR-Q group. It appears
that Quercetin can significantly attenuate leukocyte recruit-
ment in the lung tissues.

Flavonoids play an important role as an anti-inflammatory,
antitumor and antioxidative agent. Vegetables, seedsand fru-
its naturally have Quercetin as a flavonoid. It has a strong an-
tioxidant capacity and especially protective activity against

Effects of Quercetin on Lung Injury After Hind Limb Ischemia Reperfusion

free radical and oxidative tissue damage (35). Quercetin’s
protective effect against IR injury in several organs like ova-
rium, liver and heart was shown in earlier studies (18, 36).Re-
cently, Quercetin’s neuroprotective and antioxidant effect
has been demonstrated (37). Liu et al. have found that Quer-
cetin shows protective effect by decreasing MDA levels in
myocardial IR injury (36). We have found increased tissue
MDA levels in IR group compared to control group. But in the
quercetin treated group MDA levels were decreased. Lipid pe-
roxidation was attenuated notably in Quercetin treated
group.

SOD, CAT as antioxidant enzymes play important role in IR in-
jury. In previous studies it has been shown that Quercetin has
a protective effect against IR injury in heart, skeletal muscle,
renal tissueby increasing SOD and CAT activities (36,38). Our
findings for remote organ ischemia reperfusion injury treated
with Quercetin were similar with previous studies for IR injury
of primer organ. Lung tissue SOD and CAT activity treated
with Quercetin was increased compared to the IR group.
There are studies reported the protective effects of Quercetin
on lung inflammation, lung cancer, and lipopolysaccharide
(LPS)-induced oxidative stress in the lung(39).Huang et al.(40)
also found similar results with us on their experimental study.
Quercetin pretreatment reduced inflammation and oxidative
stress in rats with LPS-induced acute lung injury. But we still
don’t know the exact mechanism of quercetin on enzyme ac-
tivities.

Based on the present findings, pretreatment with Quercetin
can reduce lung injuries resulting from muscle IR. Inhibition
of neutrophil aggregation, as well as increase in antioxidant
enzymes in the injured lung, might be the underlying mecha-
nisms. Further research is required to confirm the clinical ef-
fectiveness of this compound.

Conclusion

We determined 20 mg.kg'Quercetin administered intraperi-
toneally 30 minutes before ischemia reduces oxidative stres,
lipid peroxidation and decreases the damage caused by IR in
rats’ lung histopathology. Quercetin applied before IR in rats
has a protective effect. We believe that when the findings of
our study are supported by other studies, the protective ef-
fects of Quercetin on IR damage will be demonstrated in de-
tail and the indications for use will expand.
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Amag: Boyun agrisi olan hastalarda ekonomik olarak maliyeti yiiksek olan manyetik rezonans go-
rintlleme bulgularinin klinik ile iliskisini arastirmayi amagladik.

Materyal ve metod: Calismaya Ocak-Aralik 2019 tarihlerinde boyun agrisi sikayeti ile bagvuran ve
manyetik rezonans goriintileme yapilan hastalar dahil edildi. Goriintileme normal olan ve olma-
yanlar olarak iki gruba ayrildi; yas, cinsiyet ve agri skalalari karsilastirildi. Ayrica en sik gozlenen
tekli ve goklu bulgular degerlendirildi.

Bulgular: Boyun agrisi sikayeti olup goriintileme de normal olan hastalarin sayisi 21; patolojik
bulgu olanlarin sayisi 130 idi. Yas ortalamalari sirasiyla, 37.23+14.96 ile 45.66+13.24 olup aradaki
fark gruplar arasinda anlamliydi (p=0,023). Agri skalasi; 7.09£0.94 ile 7.03£1.20 olarak bulundu,
gruplar arasinda fark gézlenmedi (p=0,782). G6runtilemesi normal olan grupta 15 kadin 6 erkek;
diger grupta da 99 kadin 31 erkek hasta vardi; cinsiyet agisindan gruplar arasinda fark gézlenmedi
(p=0,411). Tek goriinttleme bulgusu olan hasta sayisi 54 olup; 21 hasta ile en fazla olan gérinti-
leme bulgusu bulging olup protrizyon-diizlesme 25 (%19.2) birlikteligi en fazla idi. DOI: 10.35440/hutfd.1152328
Sonug: Boyun agrisi sikayeti olan hastalarin agri ve goriintiileme bulgulari arasinda iliski gézlenme-

mesi bu hastalarda ayrintili yki ve fizik bakinin, ekonomik maliyeti yiiksek olan manyetik rezo-

nans goriinttilemeden daha 6nemli olabilecegini diistindiirmektedir.
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Abstract

Background: We aimed to investigate the clinical relevance of magnetic resonance imaging find-
ings which is the economically expensive, in patients with neck pain.

Materials and Methods: The patients who underwent magnetic resonance imaging between Jan-
uary and December 2019 with the complaint of neck pain were included in the study. Imaging was
divided into two groups as normal and non-normal; Age, gender and pain scales were compared.
In addition, the most common single and multiple findings were evaluated.

Results: The number of patients with normal imaging was 21; The number of patients with patho-
logical imaging were 130. The mean ages were 37.23+14.96 and 45.66+13.24, respectively, and
the difference was statistically significant between the groups (p=0.023). Pain scale; It was found
to be 7.09+0.94 and 7.03+1.20, and there was no statistically significant difference between the
groups (p=0.782). In the group with normal imaging, 15 females and 6 males; there were 99 fe-
male and 31 male patients in the other group; There was no difference between the groups in
terms of gender (p=0.411). The number of patients with a single imaging finding was 54; Bulging
was the most common imaging finding with 21 patients, and the association of Protrusion-
Straightening 25 (19.2%) was the highest.

Conclusions: The lack of a relationship between pain and imaging findings in patients with neck
pain suggests that detailed history and physical examination may be more important than mag-
netic resonance imaging, which has a high cost.

Keywords: Neck pain, Magnetic resonance imaging, Pain
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Soran ve Satis

Giris

Boyun agrisi yasam boyunca insanlari %40-70 oraninda et-
kiler ve yaklasik %15’i kroniklesir (1). Boyundaki agri kay-
naklari; tendonlar, baglar, paraservikal kaslar, interverteb-
ral diskler, servikal sinir kokleri ve faset eklemlerdir (2). Ag-
rinin en sik nedeni dejenerasyondur. Omurga disi organ ve
dokulardan yansiyan agri seklinde de ortaya cikabilecegi
gibi (3), kaslarin zorlanmasi, kamgi yaralanmalari, faset
sendromu, miyofasyal agri, diskojenik agri ve romatoid art-
rit, ankilozan spondilit, polimiyaljia romatika gibi romatiz-
mal hastaliklar veya kemik metastazlari da agriya neden
olabilir.

Kronik boyun agrisinda, agri nedeni olabilecek hastaliklar iyi
bilinmeli ve bunlara yonelik muayenede yapilmalidir(4).
Boyun agrisi, tanisinda anamnez, fizik muayene, norofizyo-
lojik calismalar ve radyolojik goriintileme 6nemlidir. Man-
yetik rezonans gorintilemeye (MRG) boyun agrili hasta-
larda bolgenin patolojilerini degerlendirmek amaciyla ¢ok
stk bagvurulur.

MRG ile saptanan bulgular direkt olarak hastanin sikayetle-
rine yorumlanmakta ve agriya neden olabilecek diger ne-
denlerin arastiriimasini geciktirmektedir. MRG sonucuna
gore direk medikal veya fizik tedavi yontemleri belirlen-
mektedir.

Ekonomik olarak maliyeti yiksek olan MRG ginimizde
pokliniklerde ¢ok sik kullanilmakta olup, fizik muayene goz
ardi edilmektedir ve olasi diger tanilardan uzaklasilmakta-
dir. Bu galismanin amaci MRG bulgular ile klinik uyumu
arastirmaktir.

Materyal ve Metod

Arastirma Helsinki Deklerasyonu’na uygun olarak gercek-
lestirilip; calisma &ncesi Harran Universitesi Klinik Arastir-
malar Etik Kurulundan onay alindi (HRU/21,06,26).
Ocak-Arahk 2019 tarihleri arasinda boyun agrisi sikayeti
olan hastalar retrospektif incelendi. Servikal MRG olan has-
talar hastane sisteminden gikarildi, hastalarin yas, cinsiyet
ve vizliel analog skalalari kaydedildi. Servikal bolgeden cer-
rahi gecirmis olanlar ve son U ay icinde tedavi alan hastalar
(medikal, fizik tedavi vs) calisma disi birakildi.
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Servikal MRG’de patoloji olmayanlar grup 1; patoloji olanlar
grup 2 olarak ikiye ayrildi. Her iki grup arasinda; cinsiyet, yas
ve visuel analog skala (VAS) degerleri karsilastirildi. Ayrica,
servikal MRG'de olan patolojiler gruplandirildi ve hasta sa-
yisl, yas, cinsiyet ve VAS skorlari hesaplandi.

istatiksel Analiz

istatistik analizler SPSS (Statistical Package for Social Sci-
ence sfor Windows version 22.0 SPSS, Chicago, IL, USA)
programiyla degerlendirildi. Tanimlayici istatistikler orta-
lama * standart sapma, sayilar ve ylzdelerle ifade edildi.
Normal dagilim gosteren sirekli verilerin karsilastiriima-
sinda Student’s t-test ve normal dagilim gostermeyen
grupta Mann-Whitney U testi kullanildi. istatistik anlamlilik
diizeyi %5 (p<0,05) olarak kabul edildi.

Bulgular

Yas ortalamalari 44.49413.76 yil olan 151 hasta degerlendi-
rildi. Hastalarin; 114 (% 75.49 )’'u kadin, 37 (% 24.51)G er-
kek idi. Boyun agrisi sikayeti olup MRG normal olan hasta-
larin sayisi 21; patolojik bulgu olanlarin sayisi 130 idi. Yas
ortalamalarn sirasiyla, 37.23+14.96 ile 45.66+13.24 olup
aradaki fark gruplar arasinda anlamliydi (p=0,023). VAS;
7.09+0.94 ile 7.03+£1.20 olarak bulundu, gruplar arasinda
anlamh fark yoktu (p=0,782). Normal olan MRG grubunda
15 kadin 6 erkek; diger grupta da 99 kadin 31 erkek hasta
vardi; cinsiyet agisindan gruplar arasinda fark gézlenmedi
(p=0,411). Veriler tablo 1 de 6zetlendi.

Tek MRG bulgusu olan hasta sayisi 54 olup; 21 hasta ile en
fazla olan MRG bulgusu bulging idi. Sadece dizlesmesi olan
hastalarin yas ortalamasi ve VAS degerleri digerlerine gore
daha dislik; spondilozu olan hastalarin yas ortalamasi yiik-
sekti; VAS ise bu grupta ve ekstriide disk olan hastada yuk-
sekti. Tim veriler tablo 2 de verildi.

Coklu MRG bulgusu olan hastalar tablo 3’de sunuldu. prot-
rizyon-dizlesme 25 (% 19.2); dlizlesme-bulging 15 (% 11.5)
olan hastalar en fazla ¢oklu MRG bulgulari idi. Bulging-spon-
diloz bulgusu olan hastalarin yas ortalamalari; protriizyon-
bulging ve spondiloz-spondilolistezis olan hastalarin VAS’
en yiksekti.

Tablo 1. Veilerin gruplar arasi karsilastiriimasi (veriler Ortalama + St. Sapma olarak verildi)

Grup 1 (n=21) Grup 2 (n=130) p
Yas 37.23+14.96* 45.66+13.24* 0,023
VAS 7.09+0.94* 7.03+1.20* 0.782
Cinsiyet (kadin\erkek) 15\6 99\31 0,411
*Ortalama + St. Sapma olarak sunuldu.
Tablo 2. Tek manyetik rezonans goriintileme bulgularinin dagilimi
n % Yas* VAS* Kadin\Erkek
Bulging 21 16,2 49.19+10.11 7.71+0.71 18\3
Protriizyon 15 11,5 42.46+10.52 7.9310.70 11\4
Diizlesme 14 10,8 37.92+10.14 6.42+1.22 14\0
Spondiloz 3 2,3 62.00+18.33 8 1\2
Ekstriide 1 0,8 55 9 1\0

* Ortalama + St. Sapma olarak sunuldu.
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Tablo 3. Coklu manyetik rezonans gorintiileme bulgularinin dagilhimi

n % Yas* VAS* Kadin\Erkek
Protriizyon-Diizlesme 25 19,2 43.24+11.59 6.60+1.25 17\8
Diizlesme-Bulging 15 11,5 34.53£9.94  6.13+1.24 10\5
Protriizyon-Diizlesme-Spondiloz 8 6,2 59.62+9.02 7.1241.12 6\2
Protriizyon-Diizlesme-Bulging 6 4,6 39.16+11.95  7.00+1.26 5\1
Diizlesme-Spondiloz-Bulging 5 3,8 54.00+11.31  6.20+1.30 3\2
Protriizyon-Spondiloz 4 3,1 57.25+2.62 7.25+0.50 2\2
Protriizyon-Spondiloz-Bulging 3 2,3 50.66+24.54  7.33+0.57 3\0
Bulging-Spondiloz 3 2,3 63.331£18.14  7.33£1.15 1\2
Protriizyon-Bulging 2 1,5 46.0014.24 8 2\0
Protriizyon-Diizlesme-Bulging-Spondiloz-Ekstriide 2 1,5 42.00%4.24 7 2\0
Diizlesme-Spondiloz 2 1,5 46.00+5.65 6.00+1.41 2\0
Spondiloz-Spondilolistezis 1 0,8 74 8 1\0

* Ortalama # St. Sapma olarak sunuldu.

Tartisma

Boyun agrisi bircok nedene bagli gelisebilir Ayrintili anam-
nez ve fizik muayene taniicin en 6nemli unsurlardir. Boyun
agrilarinda hastada altta yatan ciddi durumlarin dislanmasi
gereklidir. Sonrasinda altta yatan patolojinin mekanik ya
da radikuler olup olmadigi agisindan taniyi destekleyecek
testler ve goriintiileme yontemlerine basvurulmaldir.
Croft ve arkadaslari boyun agrisi icin en 6nemli faktorlerin
psikolojik nedenler, genel saglik durumunun koti algila-
masl, daha 6nceki bir agri sikayeti, fazla cocuk sahibi olan
dul kadinlar oldugunu bildirmistir (5). Calismamiz retros-
pektif olmasi nedeniyle hastalarin sadece cinsiyet ve yas-
lari degerlendirilebildi, sonu¢ olarak MRG bulgulari olan
hastalarin yas ortalamasi anlaml derecede yiksekti ve ka-
din cinsiyette daha fazlaydi. Hastanin ¢alistigi ortamda bo-
yun agrilarinda onemli bir faktordiir. Palmer, insaat isgile-
rinde, hemsirelerde ve elleri omuz seviyesinin lizerinde ¢a-
lisanlarda daha fazla boyun agrisi bildirmistir (6). Retros-
pektif olan galismamizda meslek ile ilgili veriler bulunma-
maktadir.

Kas iskelet sistemi kaynakli boyun agrilarinda fizik muaye-
nede agri, sertlik ve gerginlik olup gorintilemeye gerek
yoktur. Radikiler agri veya spesifik olmayan boyun agrila-
rinda goruntilemeden faydalaniimalidir (7). MRG’nin bo-
yun agrisinin biyolojik nedenlerinin arastiriimasinda kulla-
nimi tartismal olmaya devam etmektedir ¢linki ¢alisma-
larda servikal omurgadaki patolojik degisikliklerin saglikli
gondllilerde de ayni sekilde yaygin oldugunu gosterilmistir
(8). Bir baska prevalans ¢alismasi da, dejeneratif MRG bul-
gularinin boyun agrisi olan hastalarda yaygin oldugunu
gostermistir (9).

Bir sistematik derleme galismasinda toplam 12 galigma in-
celenmis. Bunlardan sekiz calismada, mevcut boyun agrisi
olan katilimcilar hakkinda veri sunmustur, iki galisma kari-
sik bir 6rneklem icermektedir ve iki calisma, su anda boyun
agrisi olmayan katilimcilarin bir 6rnegini icermektedir
(10). Klinik olarak agri sikayetiyle basvuran hastalarda
MRG en sik istenilen goriintileme yéntemi oldugu gozlen-
mektedir. Boyun agrisi olan hastalarda MRG ile servikal
omurgada gosterilen patofizyolojik bulgulari klinigi kismen

aciklayabilmekle birlikte kesin olarak sonug¢ vermemekte-
dir. MRG omurganin detayl anatomik ve patolojik degisik-
liklerini gosterir, fakat bunlar direkt klinikle uyumunu goés-
termez. MRG anormallikleri ancak fizik muayene ile bera-
ber degerlendirildiginde 6nem kazanir (11).

Calismanin retrospektif planlanmasi, hasta muayeneleri-
nin ve MRG raporlarinin ayni hekimler tarafindan yapiima-
mig olmasi dnemli bir kisithilik olmakla birlikte; daha genis
katihmli cok merkezli prospektif calismalara ihtiyag vardir.
Sonug olarak boyun agrisi sikayeti olan hastalarin VAS de-
gerleriyle MRG bulgulari arasinda iliski gozlenmemesi bu
hastalarda ayrintili 6yki ve fizik bakinin, MRG’den daha
onemli olabilecegini diisindirmektedir.

Etik onam: Calisma éncesi Harran Universitesi Klinik Arastirmalar
Etik Kurulundan onay alindi (tarih:15/03/2021, karar no:
HRU/21,06,26).
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Serebral Palsili Olgularda Fiziksel Aktivite Diizeyi ile Uyku Kalitesi Arasindaki
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Oz.

Amag: Serebral palsili bireylerin motor gelisim ve fonksiyonel kapasiteleri saglikli yasitlarina gére daha
yavas gelisim gostermektedir. Bu durumun ortaya ¢ikmasinda uykunun ne kadar etkili oldugu bilinme-
mektedir. Bu ¢calisma, uyku kalitesinin serebral palsili bireylerin motor gelisim ve fiziksel aktivite kapasi-
teleri Gizerindeki etkisini arastirmayi amaglamaktadir.

Materyal ve metod: Cocuklara, kardiyovaskiler endurans igin 6 Dakika YlUrime Testi, kas kuvveti igin
Sirt Ekstansor ve Abdominal Kas Testleri, kassal endurans icin Comelme, Mekik ve Ters Mekik Testleri,
Esneklik igin Otur-Uzan ve Sirt Kaslari Esneklik Testleri ile yirime hizi igin 20 Metre Hizh YirGme testleri
uygulandi. Uyku ahiskanliklari ve uykuyla iliskili sorunlar, Cocuk Uyku Aliskanliklari Anketi kullanilarak
degerlendirildi.

Bulgular: Calismaya 48 serebral palsili birey dahil edildi (ortalama; yas 10,5 (6-18), VKi 17,86 (10.52-30)).
Bunlarin 20’si kadin, 28'i erkekti. Uyku aliskanliklari anketi sonuglari ile yiirime ve esneklik testleri so-
nuglari arasinda negatif yonde orta dereceli iligki oldugu goriiliirken (p<0,05), kassal kuvvet ve endurans
testleri ile iliski olmadig gorildi (p>0,05). Yurime ve endurans testleri puanlari ile toplam uyku slresi
arasinda iliski olmadigi goriliirken; tim egzersiz testleri puanlari ile uyku kalitesi verileri arasinda pozitif
yonde korelasyon oldugu tespit edildi.

Sonug: Serebral palsili bireylerde, uyku kalitesi; yirime, kuvvet, endurans, esneklik gibi fiziksel aktivite
dizeyini gosteren parametrelerle degisen seviyelerde iliskilidir. Bu nedenle rehabilitasyonda hedeflenen
basarinin artirilabilmesi i¢in uyku ile ilgili dizenlemeler gerekebilir.

Anahtar Kelimeler: Serebral Palsi, Uyku, Fiziksel Aktivite

Abstract

Background: Individuals with cerebral palsy develop more slowly in their motor development and ca-
pacities than their healthy peers. It is not known how effective sleep is in this occurrence. This study
aims to investigate the motor development and physical activity capacities of individuals with brain
palsy.

Materials and Methods: 6 Minute Walk Test for cardiovascular endurance, Back Extensor and Ab-
dominal Muscle Tests for muscle strength, Squat, Shuttle and Reverse Shuttle Tests for muscular endur-
ance, Sit-Reach and Back Muscle Flexibility Tests for flexibility and 20 Meter Walk test for walking speed,
we applied to children. Sleep habits and sleep related problems were evaluated using the Child Sleep
Habits Questionnaire.

Results: rty-eight individuals with cerebral palsy were included in the study. (Mean; age 10.5 (6-18), BMI
17.86 (10.52-30)). Twenty of them were girls and 28 were boys. There was a moderate negative corre-
lation between the sleep habits questionnaire results and the results of walking and flexibility tests (p
<0.05), but no correlation was observed with muscle strength and endurance tests (p>0,05). While there
was no relationship between walking and endurance test scores and total sleep time; there was a cor-
relation between all exercise test scores and sleep quality data.

Conclusions: Sleep quality in individuals with cerebral palsy; It is related to varying levels with parame-
ters showing the level of physical activity such as gait, strength, endurance, and flexibility. Therefore,
sleep-related regulations may be required to increase the targeted success in rehabilitation.

Key Words: Cerebral palsy, Sleep, Physical Activity
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Enzin ve ark.

Giris

Serebral Palsi(SP), gliniimiiz diinyasinda, ¢ocuklarda en sik
karsilasilan gelisimsel hareket ve motor bozukluk sebebi-
dir. Turkiye’de her 1000 canh dogumda 4.4 goriilme sikligi
ile 6zurlulik sebepleri icinde en basta gelmektedir (1).
SP’li hastalarda motor sistemin etkilenmesi; spastisite, ko-
ordinasyon bozuklugu, segici kontrol kaybi, kuvvet kaybi,
istemsiz hareketler gibi gesitli olumsuz sonuglar dogurdu-
gundan, bireylerin fiziksel uygunluk dizeyleri ve fonksiyo-
nel kapasiteleri olumsuz yonde etkilenmektedir (2). SP’li
olgularin; fiziksel uygunluk seviyelerinin saglikli yasitlarina
gore daha duslik oldugu (3), bu nedenlerle motor ve algisal
beceri gerektiren aktivitelere daha az katilma egiliminde
olduklari gérialmustar (4).

SP’de temel bozukluk motor yetersizlik olmasina ragmen,
beyindeki etkilenme sadece motor alanla sinirli kalmamak-
tadir. Hareket sistemi disinda; algilama, konusma, uyku,
0grenme, davraniglarla ilgili bozukluklar ve epilepsi gibi ek
rahatsizliklar da siklikla goralar (5).

Uyku bozukluklari, normal gelisim gosteren ¢ocuklarda %5
civarlarinda goriliirken, bu oranin SP’li hastalarda daha
yiksek oldugu gosterilmistir (6,7). Bunun nedeni olarak, bu
cocuklarda; uygunsuz ve diizeltilemeyen viicut pozisyonu,
agrni, kas spazmlari, istem disi hareketler, basing hissi, sicak-
lk, terleme, yutma (salya akmasi, yiksek damak, adenoid
vejetasyon) ya da sindirim problemleri, eslik eden tibbi ra-
hatsizliklar ve tedavilerinin yan etkileri (epilepsi ve teda-
visi), uykuyu baslatma ve devam ettirebilmede yetersizlik,
dizensiz uyku uyanikhk gegisleri, kas tonusundaki degisim-
lere bagli olarak solunum kaslarinda anormal (st havayolu
kontroli ile iliskili solunum gliglikleri ve artmis giin ici uyku
hali oldugu gorilmustir (6,7). Ayrica, zihinsel gelisim yeter-
sizligi ve beyin hasari bulunan bireylerde, degisen 151k algi-
sindan kaynaklanan hormon salinimlarinin diizensizlesme-
sinin de normal uyku déngusiinde bozulmalara neden ol-
dugu gosterilmistir (8).

Bircok nedene bagli olarak ortaya gikabilen uyku bozukluk-
larinin; SP’li bireylerin fiziksel ve duygusal iyilik hallerini
dogrudan etkiledigi (9), ciddi yasam kalitesi kayiplarina yol
actigi gorulmastar (10).

SP rehabilitasyonunda odak nokta genellikle motor kapa-
site olurken, nihai amagsa motor performansin gelistiril-
mesidir. Motor performansta gelisme saglamak igin motor
kapasite disindaki cevresel, sosyal ve kisisel faktorler de
dikkate alinmalidir (11). Fonksiyonel kapasite ve fiziksel uy-
gunlugu artirmaya doénik rehabilitasyon uygulamalarini
test eden calismalara literatlirde siklikla rastlanirken,
onemli kisisel risk faktorler arasinda sayabilecegimiz uyku
kalitesinin, bu degerler Gizerinde herhangi bir etkisi olup ol-
madigina dair bir calisma yapiimamistir. Yaptigimiz calis-
mayla, uyku kalitesinin SP’li bireylerde motor 6grenme ve
fonksiyonel kapasite Uzerinde nasil bir etki gosterdigini
gormeyi amacladik.

Serebral Palsili Olgularda Fiziksel Aktivite Diizeyi ile Uyku Kalitesi Arasindaki fliski

Materyal ve Metod

Sanliurfa’nin Viransehir ilgesindeki bir rehabilitasyon mer-
kezine SP tanisiyla kayith olup ¢alismanin dahil edilme kri-
terlerine uyan ve ailelerden onayi alinan 20 kadin ve 28 er-
kek toplam 48 ¢ocuk calismaya dahil edildi. Tim degerlen-
dirmeler, uzman fizyoterapist tarafindan Ekim 2019- Mayis
2021 tarihleri arasinda yapilmistir. Degerlendirmeler, reha-
bilitasyon merkezi fizik tedavi salonunda, uygun dinlenme
slreleri goz 6ninde bulundurularak gergeklestirilmistir. Bu
calisma icin, Hasan Kalyoncu Universitesi Universitesi Yerel
Etik Kurul onayi alinmistir (Karar numarasi: 2019/72 Tarih:
14.06.2019).

Calismaya SP tanisi almis, 6-18 yas arasinda, Kaba Motor
Fonksiyon Siniflama Sistemi (KMFSS)'ye gére seviye 1, or-
tezsiz bagimsiz yurlyebilen, son 6 ay icerisinde botox
ve/veya cerrahi operasyon gecirmemis, en az 3 aydir teda-
viye devam eden ve gonlli aile onam formu olan hastalar
dahil edildi. Koopere olamayan, KMFSS’ ye gore seviye 1'in
disinda, alt/ust ekstemitede kontraktiir varligi, Modifiye
Ashwort Skalasina (MAS) gore 3’ten fazla spastisitesi olan-
lar ve son 6 ay icinde botox ve/veya cerrahi operasyon ge-
¢irmis hastalar calisma disi birakildi. Calisma igin degerlen-
dirmelerde koopere olamayan, KMFSS’ ye gore seviye 1'in
disinda olan, alt/Ust ekstemitede kontraktir varlig olan,
Modifiye Ashwort Skalasina (MAS) gore 3’ten fazla spasti-
sitesi olan ve son 6 ay i¢inde botox ve/veya cerrahi operas-
yon gegirmis hastalar, arastirmaya dahil edilmedi.
Calismaya alinan ¢ocuklarin fiziksel aktivite diizeyleri 6 Da-
kika YlUrime Testi, Kas Kuvveti Testleri (Sirt Ekstansor Kas
Kuvveti ve Abdominal Kas Kuvveti), Kassal Endurans Test-
leri (Comelme Testi, Mekik Testi, Ters Mekik Testi), Esnek-
lik Testleri (Otur-Uzan Testi, Sirt Kaslari Esneklik Testi) ve
20 Metre Hizli Yirime testleri ile degerlendirildi. Cocukla-
rin uyku aliskanliklarini ve uykuyla iligkili sorunlarini deger-
lendirmek igin Cocuk Uyku Aliskanhklari Anketi (CUAA) kul-
lanildi.

Alti1 Dakika Yiiriime Testi (6DYT)

Fonksiyonel kapasitenin 6nemli bilesenlerinden olan kardi-
yovaskiiler endurans seviyesini belirlemek igin kullanildi.
30 metrelik koridorda kronometre kullanilarak ‘Basla’ ko-
mutuyla ¢ocugun kosmadan, hizli bir sekilde ylriimesi is-
tendi. ‘Dur’ komutunun ardindan 6 dakika iginde yariadugi
mesafe metre (m) cinsinden kaydedildi (12).

Kas Kuvveti Testleri

Manuel kas testi uygulanarak ¢ocuklarin kas kuvvet seviye-
lerini belirlemek igin kullanildi. Sirt ekstansérleri, cocuk yi-
zUstu yatarken bas ve gévdesini yataktan kadirmasi istene-
rek degerlendirildi. Ust abdominaller ise cocuk sirtiistii ya-
tarken, dizler fleksiyonda iken st gévdesini 6ne dogru kal-
dirmasi istenerek degerlendirildi (13).
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Kassal Endurans Degerlendirme

Alt ekstremite enduransini degerlendirmek icin kullandigi-
miz codmelme testinde ¢cocuklarin desteksiz bir tabureye bir
dakika boyunca kalkip oturmalari istenerek tekrar sayilari
kaydedildi. Abdominal kaslarin enduransini degerlendir-
mek icin kullandigimiz mekik testinde 30 sn boyunca, dizler
fleksiyonda ve kollar yanda, sirtiisti pozisyonda yatarken
cocugun Ust govdesini 6ne dogru kaldirdigi tekrar sayisi
kaydedildi. Sirt ekstansorlerinin enduransini degerlendir-
mek icin kullandigimiz ters mekik testinde 30 sn boyunca,
cocugun yuzistil ve kollar yanda yatarken kalgasini kaldir-
mamak kosuluyla omuzlarini kaldirmasi istendi ve tekrar
sayisi kaydedildi (14).

Esneklik Testleri

Cocuklarin esneklik degerlendirmeleri Otur Uzan Testi ve
Sirt Ekstansiyon Esneklik Testi ile degerlendirildi. Otur Uzan
Testi’'nde ¢ocuklardan uzun oturma poziyonunda dizlerin
diiz ve ayaklarin notral poziyonu bozulmayacak sekilde 6ne
dogru uzanmalari istenerek elin tglincl parmagi ile ayak
arasinda kalan mesafe mezura ile oOlgllerek ayak tabani
sonrasi deger pozitif, dncesi negatif olacak sekilde kayde-
dildi (12). Sirt Ektansiyon esnekligi ise cocugun ylzisti ve
kollar yanda yatarken kalgasini kaldirmamak kosuluyla
omuzlarini kaldirmasi istenerek yer ile sternal gentik arasi
mesafe mezura ile 6lgllerek kaydedildi (13).

Yirmi Metre Hizl Yiiriime Testi (20MHYT)
Cocuklarin yirime hizini belirlemek igin kullanildi. 20 met-
relik koridorda kronometre kullanilarak ‘Basla’ komutuyla
¢ocugun mimkin oldugunca hizli bir sekilde yirimesi is-
tendi. ‘Dur’ komutunun ardindan 20 metreyi yurudugi
sire saniye(sn) cinsinden kaydedildi (15).

Cocuk Uyku Aliskanliklari Anketi (CUAA)

Cocuklarin uyku aliskanliklarini ve uykuile iliskili sorunlarini
arastirmaya yonelik olarak 2000 yilinda Owens ve arka-
daslari tarafindan gelistirilen CUAA Kisaltilmigs Formu 33
maddeden olusmaktadir (16). Olgcekte yatma zamani di-
renci, uykuya dalmanin gecikmesi, uyku siiresi, uyku kay-
gisi, gece uyanmalari, parasomniler, uykuda solunumun
bozulmasi, glin igcinde uykululuk seklinde sekiz alt 6lcek bu-
lunmaktadir. Olgek, anne-babadan bir 6nceki hafta tizerin-
den degerlendirmeleri istenerek doldurulmaktadir. Olgek-
teki maddeler genellikle:3 puan, bazen:2 puan ve nadiren:1
puan seklinde skorlanmaktadir. Olgek puanlamasinda ke-
sim noktasi 41 puan olarak kabul edilmekte ve 41’in Uze-
rindeki degerler ‘klinik diizeyde anlamli’ seklinde degerlen-
dirilmektedir. Olcekte ayrica ¢ocugun uyku aliskanliklarini
(yatma saati, butiin glin boyunca uykuda gecirdigi sire,
gece uyandiginda uyanik kaldigi slire) arastirmaya yonelik
¢ soru bulunmaktadir.

istatistiksel Analiz
Calismanin giic analizi %90 giig, %95 given araligl ve hata

Serebral Palsili Olgularda Fiziksel Aktivite Diizeyi ile Uyku Kalitesi Arasindaki fliski

payl a=0,05 alinarak G-Power programi ile yapildi. Ca-
ismaya katilacak kisi sayisi en az 38 olarak belirlendi. Bu
analiz sonucuna gére calismaya 48 kisi dahil edildi. istatis-
tiksel analizler MacOs tabanl SPSS (version 26.0; SPSS, Inc,
Chicago, IL, USA) kullanilarak yapildi. Surekli degiskenler
ortalama + standart sapma ve kategorik degiskenler sayi ve
yuzde olarak hesaplandi. Sirekli degiskenlerin arasindaki
iliskiler Pearson korelasyon analizleriyle incelendi. istatis-
tiksel olarak anlamlilik diizeyi p<0,05 olarak kabul edildi.

Bulgular

Galismaya alinan g¢ocuklarin 20’si (%41,7) kadin, 28’
(%58,3) erkek ve vyas ortalamasi 10,50+3,45 idi.
%35,4’tUnln ilag kullanimi, %27,1’inin epilepsi 6ykusl vardi
ve %62,5’i spastik tip SP idi. (Tablo 1).

Tablo 1. Cocuklarin tanimlayici verileri

DEGISKENLER ORT SD Min Max
n=48
Yas 10,50 3,45 6,00 18,00
VKi 17,86 4,28 10,52 30,00
n (%)
Cinsiyet *Kadin 20(%41,7)
*Erkek 28 (%58,3)
ilag Kullanimi *Var 17 (%35,4)
*Yok 31 (%64,6)
Epilepsi Oykiisii *Var 13 (%27,1)
*Yok 35 (%72,9)
*Spastik tip 30 (%62,5)
SP Tipi *Ataksik tip 11 (%22,9
*Diskinetik tip 7 (%14,6)
VKi: Viicut Kitle indeksi, SP: Serebral Palsi

Cocuklarin 6DYT, kas kuvveti, kassal endurans, esneklik,
20MHYT ve CUAA verileri Tablo 2’de verilmistir.

Cocuklarin uyku ahskanliklar 6lgegi ortalama puanlari ile
ylrlime testleri verileri arasinda negatif yonde orta dere-
cede bir iliski vardi (p<0,05). Toplam uyku siireleriile 6DYT
ve 20MHYT arasinda anlamli iliski bulunamazken (p>0,05),
gece uyanma slreleri arasinda negatif yonde orta dere-
cede bir iliski vardi (p<0,05). Cocuklarin uyku kaliteleri at-
tikga ylrime mesafeleri ve yiirime hizlarinin arttigr ve
gece uyanik kalma sirelerinin azaldigi goraldi (Tablo 3).
Cocuklarin uyku aliskanliklarr ile kassal kuvvet ve endurans
arasindaki iliski incelendiginde uyku alskanliklari 6lgegi or-
talama puanlari ve toplam uyku sireleri ile kas kuv veti ve
enduransi arasinda iliski olmadigi géruldi (p>0,05). Cocuk-
larin gece uyanik kalma sireleri ile sirt ekstansér ve abdo-
minal kas kuvvetleri, comelme testi ve ters mekik testi ve-
rileri arasinda negatif yonde zayif derecede anlamli bir iliski
vardi (p<0,05). Cocuklarin gece uyanmalari azaldikga,
govde kaslarindaki kuvvet ve endurans degerlerinin artis
gosterdigini gorduk.

Cocuklarin uyku aliskanliklari ile esneklikleri arasindaki ilis-
kiyi inceledigimizde Otur Uzan Testi ve Sirt Ekstansor Es-
neklik Testi verileri ile uyku aliskanliklari 6lcegi ortalama
puanlari ve gece uyanik kalma siresi arasinda negatif
yonde orta derecede anlamli bir iliski vardi (p<0,05). Ayrica
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toplam uyku siresi ile esneklik arasinda pozitif yonde ve s

zayIf derecede anlamh bir iliski bulunmaktaydi (p<0,05).

Cocuklarda uyku kalitesinin ve toplam uykuda gecirilen

Tablo 2. Cocuklarin klinik verileri

Grenin artisi ile esneklik arasinda pozitif bir korelasyon

oldugunu gordik.

DEGISKENLER N=83 ORT SD | Min Max
6DYT(m) 356,85 33,14 | 303,00 406,00
*Sirt Ekstansor 4,00 0,39 3,50 4,50
KAS KUVVETI *Abdominal 4,06 0,39 3,50 5,00
*Comelme Testi(n) 24,25 7,15 11,00 36,00
KASSAL ENDURANS *Mekik Testi(n) 10,85 2,36 7,00 14,00
*Ters Mekik Testi(n) 14,37 2,98 9,00 20,00
ESNEKLIK *Otur-Uzan Testi(n) -3,02 3,46 -12,00 3,00
*Sirt Kaslari(cm)) 8,81 2,32 5,00 13,00
20MHTY (sn) 15,07 3,38 8,30 20,42
*Skor 50,50 10,12 32,00 69,00
CUAA *Toplam Uyku(sa) 9,53 1,34 7,00 12,00
*Gece Uyanma(dk) 10,25 11,47 ,00 60,00
CUAA: Cocuk Uyku Aliskanliklari Olcedi, 6DYT: 6 Dakika Yiiriime Testi, 20MHYT: 20 Metre Hizli Yiiriime Testi.
Tablo 3. Cocuklarin uyku aliskanliklari ile yiriime testleri arasindaki iliski
6DYT 20MHYT
r -,325 -,424
CUAA P ,024 ,025
TOPLAM UYKU r ,078 ,129
p ,598 ,383
GECE UYANMA r -,478 -,369
p ,001 ,010
*p<0.05, P: Pearson Korelasyon, CUAA: Cocuk Uyku Aliskanliklar Olcedi, 6DYT: 6 Dakika Yiiriime Testi, 20MHYT: 20 Metre Hizli Yiiriime Testi.

Tablo 4. Cocuklarin uyku aliskanliklari ile kassal kuvvet ve endurans arasindaki iliski

Kas Kuvveti | Kassal Endurans
Sirt Ekstansor Abdominal Comelme Testi Mekik Testi Ters Mekik Testi
CUAA r -237 -,162 -,103 -,096 -,186
p ,105 ,270 484 515 ,206
TOPLAM r 114 215 ,017 ,046 ,058
UYKU
p ,442 ,142 ,909 ,754 .698
GECE r ,-346 ,-323 -,287 -,198 -,349
UYANMA
p ,016 ,025 ,048 -177 ,015
*p<0.05, P: Pearson Korelasyon, CUAA: Cocuk Uyku Aliskanliklari Olgedi.

Tablo 5. Cocuklarin uyku aligkanliklari ile esneklikleri arasindaki iligki

6DYT 20MHYT

CUAA r -,325 -,424

p ,024 ,025

TOPLAM UYKU r ,078 ,129
p ,598 ,383

GECE UYANMA r -,478 -,369
p ,001 ,010

*p<0.05, P: Pearson Korelasyon, CUAA: Cocuk Uyku Aliskanliklar Olgedi

Tartisma

Calismamiz, SP’li bireylerde uyku kalitesinin fiziksel aktivite
diizeyi ve motor performans ile olan iliskisini arastiran ilk
calismadir. Calismamiz, 6-18 yas araliginda, KMFSS’ye gore
seviye 1 olan ¢ocuklarla yirGtalmustar. Farkh kaba motor
seviyelerinde olan ¢ocuklar ¢alismaya dahil edilmeyerek

sonuglarin glivenirliginin artiriimasi

amaclanmistir. Bu siniflandirma sistemi; prognozun belir-
lenmesi, tedavi planinin diizenlenmesi ve tedavi etkinligi-
nin gosterilmesi icin kullanish bir ydontem olarak gosteril-
mistir (17).

SP’li gocuklarda uyku bozuklugu gorilme sikhigi normal po-
pllasyona gore daha fazladir. Calismamizda degerlendiri-
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len 48 ¢ocuktan 38’inde (%79,2), uyku problemleri bulun-
dugu tespit edilmistir. Daha 6nce yapilan ¢alismalar ince-
lendiginde ise, SP’lerde uyku bozuklugu goriilme sikhgi
%23 ile %86.7 arasinda degisen degerlerle karsimiza ¢ik-
maktadir (9, 18, 19, 20, 21 ). Bu farkliliklarin nedeni olarak,
SP’de kronik uyku bozukluklarinin ortaya ¢ikma olasiliginin
yliksek olmasi ve bunlarin hem fiziksel (aktif epilepsi, viicut
tutulum tipi, gérme bozuklugunun miktari vs.) hem de gev-
resel faktorlerle (ebeveynlerin durumu, yatak paylasimi
vs.) yakindan iliskili olmasi gésterilebilir (19, 22, 23). Uyku
ile ilgili bu sorunlarin ¢ocuklarin yasam kalitesini duslir-
dugi (24) ve okul cagindaki SP’li bireylerin okul 6ncesi d6-
nemdekilere gore yaklasik 3 kat daha fazla uyku problemi
yasadiklari gosterilmistir (24,25). Calismamiza katilan bi-
reylerin neredeyse tamaminin okul ¢aginda olduklari gz
onlinde bulunduruldugunda, elde ettigimiz veriler litera-
tirle uyumlu gérinmektedir.

Galismamizda SP’li bireylerin ortalama uyku siresi 9.53
saat olarak bulunmustur. Bu sonucumuz, SP’li ¢gocuklarin
ortalama uyku siiresini 10.3 saat (27) ve 10.2 saat (28) ola-
rak tespit eden yakin zamanda yapilmis calismalarla
uyumlu gériinmektedir. Uyku siresiile ilgili olarak SP’li co-
cuklarin %40’inin 8 saatten daha az uyudugunu gosteren
(29) ve ortalama uyku sirelerini 7.1 saat olarak tespit eden
(30) galismalar da literatiirde bulunmaktadir. Sonuglarimiz
arasinda olusan bu uyumsuzlugun, dahil edilen SP’li birey-
lerin KMFSS siniflandirmasinda ortaya c¢ikan farklardan
kaynaklandigini dislinmekteyiz. Bizim ¢alismamizdaki tim
bireyler KMFS | iken, ortalama uyku sirelerini daha kisa
bulan galismalarda KMFS IV-V olan hasta orani %60’lara
yakindir. Literatlirde KMFSS siniflandirmasinda seviye 1V
ve V olan ¢ocuklarin uyku problemlerinin daha siddetli ol-
dugu, agir motor bozuklugun uyku problemleri ile iliskili ol-
dugunu gosteren galismalar mevcuttur (31,32). Mc Cabe
ve ark yaptiklari ¢alismada her KMFSS seviyesinde birkag
uyku probleminin ortaya c¢iktigini gésterdiler (20).

SP’de ortaya ¢ikan motor sistem tutulumu; koordinasyon
bozuklugu, kuvvet yitimi, spastisite ve gesitli istemsiz hare-
ketlerin ortaya ¢ikmasi gibi sonuglar dogurmaktadir. SP’li
¢ocuklarin saghkli yasitlariyla karsilastirildiklarinda fiziksel
uygunluk seviyelerinin disuk oldugu (3,33), motor etkile-
nime bagh olarak SP’li bireylerin daha az fiziksel aktivite
yaptiklari ve kardiyorespiratuar seviyelerinin distigi bi-
linmektedir (34).

Kardiyovaskiiler endurans degerlerini belirlemek igin uygu-
ladigimiz 6DYT verilerine goére hastalarimizin, ortalama 356
m yuriyebildiklerini gordik. Uyku aliskanhklari 6lgegi pu-
anlariile 6DYT sonuglari arasinda negatif yonde orta dere-
celi bir iliski oldugunu tespit ettik. Yine ayni sekilde, hiz de-
gerlendirmesi icin uyguladigimiz 20MHYT sonuglarinda
hastalarimizin, ortalama 15.07 sn’de yurilyebildiklerini ve
UAO puanlari ile arasinda negatif yonde orta dereceli bir
iliski oldugunu gorduk. Calismamizda, bireylerin uyku kali-
tesi arttikga, yliriime hizi ve ylrime mesafelerinin arttig
ve gece uyanik kalma siirelerinin azaldigi, toplam uyku si-
relerinin ise etkilenmedigi tespit edildi. Uyku kalitesindeki
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artisin, bireylerde hem zihinsel hem de bedensel olarak
daha dinlenmis ve 6grenmeye hazir bir viicut yapisi olus-
turarak motor kontrol, hareket kabiliyeti ve kardiyovaski-
ler kapasitede artisi desetekledigi ve bunun yirime hiziile
ylurime mesafesine artis olarak yansidigi seklinde yorum-
landi.

SP’li bireylerin saglikh yasitlarina gére kas kuvvetlerinin ve
enduranslarinin daha disuk oldugunu gosteren calismalar
mevcuttur (3,33) . Cocuklarin kas kuvveti hakkinda bilgi sa-
hibi olmak igin yapti§imiz sirt ekstansér ve abdominal kas
kuvveti 6lcimlerinde, sirasiyla 4 ve 4.06 degerlerine ulas-
tik. Kassal endurans testlerinde ise, ¢dmelme testinin
24.25, mekik testinin 10.85, ters mekik testinin ise 14.37
tekrar ortalamasiyla yapilabildigi gorildi. Bu degerlerle
UAO verileri incelendiginde, gece uyanmalari azaldikca kas
kuvveti ve endurans degerlerinde artis oldugu, toplam
uyku siresinin etkilenmedigi ve gece uyanik kalma siiresi
ile negatif yonde zayif bir iliski oldugu goriildi. Gece uyan-
malari ve uyanik kalma sirelerinin azalmasinin; uyku kali-
tesini dlsiren uygunsuz ve dizeltilemeyen viicut pozis-
yonlarinin, kas spazmlarinin ve istem disi hareketlerin azal-
masina bagl olabilecegi, bunun da kas kuvveti ve kas en-
duransina artis olarak yansiyabilecegi seklinde yorum-
landi.

Olgularimizin esneklik degerlendirmesinde, hem sirt kas-
lari testinde hem de otur-uzan testinde esneklik kayiplari-
nin oldugu goriildii. Bu sonuglarla UAQ puanlari birlikte de-
gerlendirildiginde, gece uyanik kalma siresi ile arasinda
negatif yonde orta derecede, toplam uyku siiresi ile ara-
sinda ise pozitif yonde zayif derecede bir iliski oldugu go6-
rildu. Cocuklarda uykuda gegirilen toplam siire arttikga,
esnekligin de artis gosterdigini sonucu ortaya gikti.
Calismamizin limitasyonu olarak, ¢cocuklarin uyku aliskan-
liklarini etkileyebilecek uyku hijyeni ve ila¢ kullanim saat-
leri ile ilgili sorgulama olmamasi sayilabilir. Uyku hijyeni
saglayarak uykuyu kolaylastiracak aliskanliklarin varhg
veya uyku (izerinde etkiye sahip olabilecek ilaglarin kulla-
nimini sorgulayan baska ¢alismalara ihtiyag vardir. Ayrica,
¢alismamiza yalnizca KMFSS seviye 1 olan hastalar dahil
edilmistir. Diger KMFSS grubunda bulunan hastalarin da
uyku-fiziksel aktivite iliskisini gosteren ¢alismalar yapilma-
hdir.

Calismamiz sonucunda SP’li bireylerde uyku bozukluklari-
nin son derece yaygin oldugu ve uyku kalitesi ile ylirime,
kuvvet, endurans, esneklik gibi fiziksel aktivite dizeyini
gosteren parametrelerin her biriyle degisen seviyelerde
iliskili oldugu belirlendi. Bu iliskiler g6z 6niinde bulunduru-
larak; SP’li bireylerin rehabilitasyon siirecinde yer alan kli-
nisyenlerin uyku verilerini degerlendirmelerinin ve ailelere
bu konuda egitimler verilmesinin gerekliligi anlasiimistir.
Calismamiz verileri, uyku kalitesinin fiziksel aktivite (izerin-
deki etkisini anlamak ve rehabilitasyon programlarinin bir
parcasi haline getirilmesinin 6nemini gosterek, SP’li birey-
lerin daha saglikli ve bagimsiz bir glinlik yasama ulasmala-
rina destek saglayacaktir.
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Oz.

Amag: Perioperatif donem, stresli ve hizli degisen fizyolojik cevaplarla karakterize bir dénemdir. Bu donemde birgok faktor ve uyaran
sempatik sinir sisteminin aktivasyonuna yol agarak basta tasikardi olmak tizere gesitli hemodinamik degisikliklere neden olmaktadir. Ya-
pilan ¢alismalarda, bu dénemde meydana gelen stres ve hemodinamik degisikliklerin artmis kardiyak hasar, morbidite ve mortalite ile
iligkili oldugu gosterilmistir. Beta blokerler, sempatolitik etkileri sayesinde strese bagli olarak meydana gelen bu olumsuz sonuglari 6nle-
yebilir. Esmolol hidrokloriir, hizli baslangi¢ ve ¢ok kisa etki siiresine sahip olan selektif bir B-1 reseptor blokeridir. Bu ¢alismadaki amaci-
miz, kalp digi operasyona giden ve kardiyak olay gelisimi agisindan orta-yiiksek riskli olan hastalarda perioperatif esmolol kullaniminin,
perioperatif hemodinamiye, tuketilen inhalasyon ajani ve narkotik madde miktarina ve postoperatif tiiketilen analjezik ilag miktarina
etkisini aragtirmaktir.

Materyal ve metod: Genel anestezi altinda elektif grade 3-4 tiroloji ve genel cerrahi ameliyatlari uygulanacak ve revize edilmis kardiyak
risk indeksi ve Mangano klinik kriterlerine gore perioperatif kardiyak olay gelisimi agisindan orta-ytiksek risk tasiyan 40 hasta ¢alismaya
dahil edildi. Hastalar, esmolol (n = 20) ve kontrol grubuna (n = 20) randomize edildiler. Esmolol grubuna, esmolol 500 pg/kg/dk 1 dakika
siiresince intravenéz (i.v.) yliklemesi yapilip kalp atim hizi <80/dk. olacak sekilde esmolol infiizyonu, kontrol grubuna ise ayni siire bo-
yunca % 0,9 NaCl i.v. verildi.

Bulgular: Her iki grup arasinda yas (P = 0.910), cinsiyet (P = 0.519), cerrahi grade (P = 0.288) ve ASA skorlari (P = 0.218) agisindan anlamli
bir farklilik saptanmadi. Ancak, esmolol grubunda ilag yliikleme sonrasi kalp atim hizi (KAH) ve ortalama arter basinci (OAB) bazal degere
gore anlamli olarak azalirken, kontrol grubunda anlamli bir degisiklik olusmadi. Gruplar arasinda operasyon siiresince sevofluran tiiketimi
acisindan anlamli farkhihk saptanmadi, ancak esmolol grubunda ek fentanil gereksinim sikliginin anlamli olarak daha dustk oldugu (P =
0.047) ve kullanilan fentanil miktarinin anlamli olarak daha az oldugu (P = 0.039) goruldi. Postoperatif donemde esmolol grubunda KAH
ve OAB degerlerinin kontrol grubuna goére anlamli olarak daha dusiik oldugu saptandi. Ancak, postoperatif agri ve morfin tiiketimi orta-
lamasi agisindan gruplar arasinda herhangi bir farklilik tespit edilmedi.

Sonug: Nonkardiyak cerrahi uygulanan orta-ytiksek riskli hastalarda esmolol kullaniminin perioperatif ve postoperatif donemde etkin bir
hemodinamik stabilizasyon sagladigini ve perioperatif kullanilan narkotik miktarini azalttigini gosterdik. Ancak, tuketilen inhalasyon ajani
ve postoperatif kullanilan analjezik madde miktari Gizerine anlamli bir etkisini saptayamadik.

Anahtar Kelimeler: Nonkardiyak cerrahi, Kardiyak risk, Esmolol, Analjezi
Abstract

Background: Perioperative period is characterized by stressful and rapidly changing physiological responses. During this period, many
factors and stimuli lead to the activation of the sympathetic nervous system, causing various hemodynamic changes, mainly tachycardia.
Studies showed that stress and hemodynamic changes occurring during this period are associated with increased cardiac damage, mor-
bidity and mortality. Beta blockers can prevent these negative results due to stress, thanks to their sympatholytic effects. Esmolol hy-
drochloride is a selective B-1 receptor blocker with a rapid onset and very short duration of action. Our aim in this study is to investigate
the effect of perioperative esmolol use on perioperative hemodynamics, the amount of inhalation agent and narcotic consumed, and
the amount of analgesic drug consumed postoperatively in patients undergoing non-cardiac operation and at moderate-high risk for the
development of cardiac events.

Materials and Methods: 40 patients undergoing elective grade 3-4 urology and general surgery operations under general anesthesia
and have medium-high risk of perioperative cardiac event development according to the revised cardiac risk index and Mangano criteria
were included in the study. Patients were randomized to esmolol (n=20) and control group (n=20). Esmolol group was loaded with
esmolol 500 pg/kg/min for 1 minute intravenously (i.v.) and maintained as the heart rate to be <80/min., whereas 0.9% NaCl i.v. was
given to the control group.

Results: There was no significant difference between two groups in terms of age (P=0.910), gender (P=0.519), surgical grade (P=0.288),
and ASA scores (P=0.218). However; heart rate (HR) and mean arterial pressure (MAP) decreased significantly after drug loading com-
pared to basal value in esmolol group, whereas there was no significant change in control group. There was no difference between two
groups in terms of sevoflurane consumption, but the frequency of additional fentanyl requirement (P=0.047) and the amount of con-
sumed fentanyl (P=0.039) were significantly lower in esmolol group. In the postoperative period, it was detected that HR and MAP values
were significantly lower in esmolol group than control group. However, there was no difference between two groups in terms of post-
operative pain and morphine consumption.

Conclusions: We demonstrated that use of esmolol provides an effective hemodynamic stabilization in the perioperative and postoper-
ative period and reduces the amount of consumed narcotics perioperatively in patients undergoing noncardiac surgery with medium-
high risk. However, we could not detect a significant effect of esmolol on the amount of consumed inhalation agent and postoperative
analgesic use.

Key Words: Noncardiac surgery, Cardiac risk, Esmolol, Analgesia
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Giris

Perioperatif donem stresli, karisik ve hizli degisen fizyolojik
cevaplarla karakterize bir donemdir (1,2). Anestezi ve cerra-
hinin stresi, agri, hipoksi ve azalmis veya artmis kan hacmi
hastalarda sempatik sinir sisteminin uyarilmasina ve bir ta-
kim hemodinamik degisimlere neden olur. Sonug olarak, ta-
sikardi ve hipertansiyon geliserek miyokardin oksijen tike-
timi artmakta ve bu durum da iskemi, infarktis veya aritmi-
lere yol agmaktadir. Yapilan galismalarda, koroner arter has-
taligi olan ve/veya koroner arter hastaligi icin yuksek risk ta-
slyan hastalarda perioperatif instabil bir hemodinaminin,
artmis kardiyak morbidite ve mortalite ile iliskili oldugu gos-
terilmistir (3,4). Bu nedenle, yuksek riskli hastalarda intrao-
peratif ve postoperatif kardiyak olay insidansini dislirmek
icin kalp atim hizinin artisini dnlemek veya artmis kalp atim
hizini diistirmek etkin bir tedavi yontemi olabilir (4).
inhalasyon anestezikleri giinliik pratikte en sik kullanilan
anestezi ajanlarindandir. Ancak, inhalasyon anestezikleri
strese bagh olusan cevaplari baskilamada ¢ogu zaman ye-
terli degillerdir. Bu nedenle, intraoperatif donemde strese
bagli olusan cevaplari 6nlemek/baskilamak icin ek olarak
opioid kullanimi gerekmektedir. Son zamanlarda yapilan ¢a-
lismalarda, cerrahi girisim sirasinda olusan akut hemodina-
mik yanitlari baskilamak icin sempatolitik ilaglarin opioidlere
alternatif olarak kullanilabilecegi gosterilmistir. Bu amagla
en ¢ok kullanilan ilaglar beta blokerlerdir. Beta blokerlerin
perioperatif sempatolizis i¢in basariyla kullanildigi gosteril-
mistir (5).

Yapilan galismalarda, beta blokerlerin nonkardiyak cerrahi
hastalarindaki perioperatif kardiyak hasari 6nleyebilecegi ve
uzun donem kardiyak sonuglariiyilestirebilecegi gosterilmis-
tir (6). Esmolol hidrokloriir, hizli baslangi¢ ve ¢ok kisa etki
suresine sahip olan, asil olarak kalp kasinda bulunan B-1 re-
septorleri inhibe eden kardiyoselektif adrenerjik reseptor
blokeridir (7). Bu ¢alismadaki amacimiz; kalp disi operas-
yona girecek olan orta ve yuksek riskli hastalarda periopera-
tif esmolol inflizyonu kullaniminin, perioperatif hemodina-
miye, tiketilen inhalasyon ajani ve narkotik madde mikta-
rina, postoperatif tiiketilen analjezik ilag miktarina ve pos-
toperatif yan etkilere olan etkisini arastirmaktir.

Materyal ve Metod

Bu calisma, istanbul Medeniyet Universitesi, Goztepe Aras-
tirma ve Uygulama Hastanesi Etik Kurulu’ndan izin alindik-
tan sonra (tarih: 20.03.2012, karar no: 20/1), hastanemiz
Anesteziyoloji ve Reanimasyon Klinigi’'nde yapiimistir. Ge-
nel anestezi altinda grade 3-4 elektif troloji ve genel cerrahi
ameliyatlari uygulanan ve Revize Edilmis Kardiyak Risk in-
deksi ve Mangano tarafindan diizenlenmis klinik kriterlere
gore perioperatif kardiyak olay gelisimi agisindan orta ve
ylksek risk tasiyan 40 hasta calismaya dahil edildi. Tiim has-
talardan yazili onam formu alindi.

Operasyonlarin biylkligiini derecelendirmek icin cerrahi
grade siniflamasi yapilmistir. Buna gére grade 3 cerrahi: 1 -
4 saat sliren, transflizyon gerektirecek kanama olabilecek,

Elektif Grade 3-4 Cerrahi Uygulanan Hastalarda Esmolol Kullanimi

vital organlarin orta derecede etkilendigi operasyonlar
(mide rezeksiyonu, abdominal histerektomi, orta kulak
ameliyati, vb.) olarak tanimlanirken, grade 4 cerrahi: uzun
stirecek, buyuk kan kayiplari beklenen ve/veya vital organ-
lari direkt olarak etkileyecek operasyonlar (radikal prosta-
tektomi, total kalga protezi, radikal boyun diseksiyonu, ver-
tebra cerrahisi vb.) olarak tanimlandi (8). Perioperatif kardi-
yak risk degerlendirmesi icin Revize Edilmis Kardiyak Risk in-
deksi kriterleri ve Mangano tarafindan diizenlenmis minor
klinik kriterler kullanildi (9,10). Kalp yetersizligi, semptoma-
tik kalp kapak hastaligi, sol ventrikil hipertofisi, sinls bradi-
kardisi, atriyoventrikiiler blok, akciger hastaligi, daha 6nce-
den surekli beta bloker kullanim 6ykist, degerlendirmeyi
zorlastiracak bazal ST degisiklikleri olan ve postoperatif de-
gerlendirmelerinde koopere olmayan hastalar calismadan
dislandilar.

Preoperatif D6nem

Preoperatif degerlendirmesi anestezi polikliniginde yapilan
hastalar cerrahi girisimden bir giin 6nce ziyaret edildi. Yakin-
larina ve kendilerine yapilacak ¢alisma hakkinda bilgi verile-
rek sozli ve yazili onamlari alindi. Ameliyat 6ncesi degerlen-
dirilmeleri yapildi. Preoperatif en az sekiz saat a¢ birakilan
hastalar premedikasyon uygulanmadan preoperatif hazirhk
odasina alindi.

Damar yolu agilan hastalara idame sivisi (Isolyte-S) aghk si-
resine uygun olarak baslandi. Olgular operasyon masasina
alindiktan sonra Datex-Ohmeda S/5 monitori ile kalp atim
hizi (KAH), noninvaziv ortalama arter basinci (OAB), oksijen
saturasyonu (Sp02) ve standart Il ve V derivasyonlarinda
EKG monitorizasyonu yapildi. Anestezi derinliginin belirlen-
mesi icin Bispektral indeks (BIS) kullanildi (11). BIS monitori-
zasyonu icin cildin alkol ile temizlenip kurumasini takiben
fronto-temporal bélgeye BIS sensori yerlestirildi ve 5 saniye
sireyle bastirilarak cilt sensor iliskisi saglandi.

Hastalar randomize ¢ift kor bir sekilde 2 gruba ayrildi: Es-
molol (Baxter Healthcare Corporation, Deerfield, IL, USA)
gurubu (n= 20) ve kontrol grubu (n= 20). Esmolol grubuna,
esmolol 500 pg/kg/dk 1 dakika siiresince intravenéz (i.v.)
yuklemesi yapilip kalp atim hizi <80/dk olacak sekilde esmo-
lol inflizyonu (en fazla 300 pug /kg/dk), kontrol grubuna ise
ayni siire boyunca % 0,9 NaCl i.v. verildi.

intraoperatif D6nem

Anestezi indiiksiyonu igin hastalara fentanil (Vem ilag, istan-
bul, Turkiye) 1 ug/kg ve propofol (1%, Fresenius Kabi, Ger-
many) 2 mg/kg uygulandi. Kas gevsetici olarak rokuronyum
(Kogak Farma, istanbul, Tiirkiye) 0,6 mg/kg i.v. olarak uygu-
landi ve ardindan orotrakeal entlibasyon gerceklestirildi.
Voliim kontrolli modda tidal voliim 8 ml/kg, frekans 12/dk,
end tidal CO2 degeri 35-40 mmHg olacak sekilde ventilatére
baglandi (Datex-Ohmeda S/5).

BIS degeri 40-60 arasinda olacak sekilde sevofluran ve %50
Oz/hava kullanilarak ve gereginde ideal kas gevsemesi igin
rokuronyum bromur 0.15 mg/kg i.v. verilerek gerceklesti-
rildi. Minimum alveolar konsantrasyon (MAK) +1 olacak se-
kilde sevofluran dozu ayarlandi. % 1.5 konsantrasyonun
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Uzerinde sevofluran gereksinimi oldugunda hastalara ek
fentanil 1 ug/kg i.v. uygulamasi yapildi. 4 dakika esmolol in-
flizyonu sonrasi kalp atim hizi >80/dk olan hastalara ikinci
kez 500 p/kg/dk i.v. yikleme uygulanip 100 p/kg/dk i.v. in-
fuzyonla devam edildi. Hedef kalp hizi <80/dk olacak sekilde
maksimum inflizyon miktari 300 pg/kg/dk olmak lizere in-
flzyon artirildi. Entlibasyon sonrasi 1., 10., 30., 60., 120. ve
180. dakikalarda KAH, OAB, end-tidal sevofluran dizeyleri
ve BIS degerleri kaydedildi. Ameliyat siiresince hastalara
kristalloid ve kanama miktarina gore kolloid uygulanarak
normovolemi saglandi ve hemoglobin diizeyi > 10g/dl ola-
cak sekilde eritrosit slispansiyonu transflizyonu yapildi. Kalp
atim hizi <50 /dk oldugunda atropin 0.5 mg uygulandi. Sis-
tolik arter basinci <100 mmHg oldugunda inflizyon uygula-
masi kesilerek hidrasyon artirildi. Ameliyat bitiminde sevof-
luran uygulamasi sonlandirildi ve hastalara sugammadex 2
mg/kg i.v. uygulandi. BIS degeri 280 oldugunda, yeterli solu-
num saglandiginda ve koruyucu reflekslerin geri dondigiine
karar verildiginde hastalar ekstibe edildi.

Postoperatif Donem

Ameliyat bitiminde uyanik ve spontan solunumlari yeterli
olan hastalar ila¢ inflizyonuna devam edilerek yogun bakim
Unitesine alindi. Hastalar ameliyat sonrasi 48 saat yogun ba-
kim Unitesinde takip edildi.

Ameliyat bitiminden sonraki 10. ve 30. dakikalar ile 4., 12.,
24., 36. ve 48. saatlerdeki KAH ve OAB degerleri kaydedildi.
50 mg morfin, 150 ml izotonik % 0,9 NaCl icinde 2cc bolus
ve 10 dakika kilit stiresi olacak sekilde hastalara hasta kont-
rolli analjezi uygulandi. Postoperatif donemdeki agri mik-
tari VAS (vizuel analog skala) ile belirlendi. Postoperatif 30
dk., 4.,12., 24., 48. saat VAS degerleri, hasta kontrolll anal-
jezi morfin tiiketimi, bulanti, kusma ve titreme olup olma-
dig kaydedildi.

Esmolol inflizyonu uygulanan hasta grubunda hedef kalp
atimi hiz1 <80/dk olacak sekilde en fazla 300 pg/kg i.v. infiiz-
yon uygulandi. Operasyon sonrasi 4., 12., 24., 36. ve 48. sa-
atlerdeki KAH ve OAB kayitlari yapildi. TUm hastalarda takip
suresince normovolemi ve normotermi saglandi. Postopera-
tif 48. saatte esmolol uygulamasi kesilerek kontrol grubu ve
esmolol grubundaki hastalar yogun bakim tnitesinden cer-
rahi servise devredildi.

istatistiksel Analiz

istatistiksel analizler SPSS 15.0 (Statistical Package for Social
Sciences) paket programi ile yapilmistir. Strekli verilerin
normal dagilima uyup uymadigini belirlemek icin Shapiro-
Wilk testi yapildi. Normal dagilima uyan surekli veriler orta-
lama * standart sapma, normal dagilima uymayan sirekli
veriler ortanca (25.75. ceyreklik aralik), kategorik veriler ise
sayl (yluzde) olarak ifade edildi. Normal dagilim gosteren ikili
gruplarin karsilastiriimasinda bagimsiz 6rneklem t testi, nor-
mal dagihm gostermeyen ikili gruplarin karsilastirmasinda
ise Mann-Whitney U testi kullanildi. Normal dagihm goste-
ren degiskenlerin tekrarlayan 6lglimlerinde tekrarli 6lglim-
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lerde varyans analizi yapildi. Kategorik verilerin karsilastir-
masi icin ki-kare veya Fisher exact ki-kare testi uygulandi. P
degerinin < 0.05 olmasi istatistiksel anlamlilik olarak tanim-
landi.

Bulgular

Kontrol ve esmolol gruplarinin bazal karakteristikleri ve ope-
rasyonel 6zellikleri Tablo 1’de gosterilmektedir. iki grup ara-
sinda bazal karakteristikler ve operasyonel 6zellikler agisin-
dan anlamh bir farkhhk tespit edilmedi (Tablo 1).

Tablo 1. Gruplarin bazal karakteristik ve operasyonel 6zel-
liklerinin karsilastiriimasi.

Kontrol Grubu Esmolol
(n = 20) Grubu p
(n=20)
Yas, yil 60.85+13.84 61.35+13.96 0.910
Cinsiyet (%)
Erkek 7 (35) 9 (45) 0.519
Kadin 13 (65) 11 (55)
Cerrahi Grade (%)
Grade 3 7 (35) 4 (20) 0.288
Grade 4 13 (65) 16 (80)
ASA (%)
1 3(15) 6 (30)
2 11 (55) 12 (60) 0.218
3 6 (30) 2(1)

ASA: American Society of Anesthesiologists
Gruplarin karsilastirmasinda ki-kare ve/veya Fisher exact ki-kare testi kul-
lanilmistir

Kontrol ve esmolol gruplarinin preoperatif ve intraoperatif
KAH ve OAB degerleri Sekil 1’de gosterilmektedir. Esmolol
grubunda, ila¢ yikleme sonrasi KAH bazal degere gore an-
lamli olarak azalirken, kontrol grubunda bazal degere gore
anlamh bir degisiklik olmadigi tespit edildi. Esmolol grubu ve
kontrol grubu birbirleri ile karsilastirildiginda ise; esmolol
grubunda ilag yiikleme sonrasi ve entlibasyon sonrasi 30.,
60., 120. dk.’lardaki KAH degerlerinin kontrol grubuna goére
anlamh olarak daha duistk oldugu goruldi (Sekil 1A). Benzer
sekilde, Esmolol grubunda ilag¢ yikleme sonrasi OAB bazal
degere gore anlamh olarak azalirken, kontrol grubunda ise
entibasyon sonrasi 10., 120. ve 180. dk.’lardaki OAB bazal
degere gore anlamh olarak daha disik bulundu. Esmolol
grubu ve kontrol grubu birbirleri ile karsilastirildiginda ise;
esmolol grubunda ilag entlibasyon sonrasi 60.dk.’daki OAB
degerinin kontrol grubuna goére anlaml olarak daha disiik
oldugu gorildi (Sekil 1B).

Perioperatif ek fentanil gereklilik miktarlari ve oranlari Tablo
2’'de gosterilmektedir. Kontrol grubu ile karsilastirildiginda,
esmolol grubunda ek fentanil gereksinim sikliginin anlamli
olarak daha distk oldugu (p = 0.047) ve kullanilan fentanil
miktarinin da anlamli olarak daha az oldugu (p = 0.039) tes-
pit edildi.

Gruplarin intraoperatif ortalama sevofluran tiiketim miktar-
lari Sekil 2’de gosterilmektedir. Her iki grupta da sevofluran
tiketimi zamanla artis gosterdi. Ancak, kontrol ve esmolol
grubu arasinda sevofluran tiiketimi agisindan herhangi bir
zaman noktasinda anlamli bir farklilik tespit edilmedi.
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Sekil 1. Pre-operatif ve intraoperatif kalp atim hizi (A) ve ortalama arter basinglarinin (B) karsilastiriimasi.
*P < 0.05 iki grup arasinda ayni zaman noktasindaki farklilik igin; #P < 0.05 ayni grup icerisindeki ilk degerle karsilastirmadaki farklilik igin.

Sevofluran ortalama tiikketim degerleri
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Sekil 2. Sevofluran tiiketim degerinin karsilastirilmasi.
*P < 0.05 iki grup arasinda ayni zaman noktasindaki farklilik igin; #P < 0.05 ayni grup igerisindeki ilk degerle karsilastirmadaki farklilik igin.
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BIS Ortalama Degerleri
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Sekil 3. BIS ortalama degerlerinin karsilastiriimasi.
*P < 0.05 iki grup arasinda ayni zaman noktasindaki farklilik igin; #P < 0.05 ayni grup icerisindeki ilk degerle karsilastirmadaki farklilik igin.
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Sekil 4. Post-operatif kalp atim hizi (A) ve ortalama arter basinglarinin (B) karsilasgtiriimasi.
*P < 0.05 iki grup arasinda ayni zaman noktasindaki farkhlik igin; #P < 0.05 ayni grup icerisindeki yiikleme 6ncesi degerle karsilastirmadaki

farkhihk igin.
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VAS Ortalama Degerleri
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Sekil 5. Post-operatif viziiel analog skala ortalama degerlerinin karsilastiriimasi.
*P < 0.05 iki grup arasinda ayni zaman noktasindaki farklilik igin; #P < 0.05 ayni grup igerisindeki ilk degerle karsilastirmadaki farklilik igin.

Hasta kontrollii analjezi morfin tiiketimi ortalama degerleri

30.Dakika 4.Saat

12.Saat

==@=[ontrol Grubu ==@=Esmolol Grubu

24.Saat 48.Saat

Sekil 6. Post-operatif hasta kontrollii analjezi morfin tiiketimi ortalama degerlerinin karsilastiriimasi.
*P < 0.05 iki grup arasinda ayni zaman noktasindaki farklilik icin; #P < 0.05 ayni grup igerisindeki ilk degerle karsilastirmadaki farklilik igin.

Tablo 2. Peroperatif donemde ek fentanil gereklilik ve mik-

tarlarinin karsilastiriimasi.
Kontrol Grubu

Esmolol Grubu

(n=20) (n=20)
Ek fentanil gerekliligi (%) 14 (70) 8 (40) 0.047
Kullanilan ek 100 (75-225) 85(50-100)  0.039

fentanil miktari, mcg
Gruplarin karsilastirmasinda ki-kare testi ile Mann-Whitney U testi yapil-
mugtir.

Perioperatif BIS ortalama degerleri Sekil 3'te gosterilmekte-
dir. Kontrol ve esmolol gruplari arasinda tiim zaman nokta-
larindaki BIS ortalamalari agisindan anlamli bir farklilik goz-
lenmedi. Alt gurup analizlerinde; esmolol grubunda BIS de-
gerinin ylikleme sonrasi hemen anlamh olarak azaldigi,
kontrol grubunda ise yiiklemeden sonraki 1. dakikadan iti-
baren BIS degerinin anlamli olarak azaldigi tespit edildi.

Ekstlibasyon sonrasi KAH ve OAB degerleri Sekil 4'de goste-
rilmektedir. Kontrol grubu ile karsilastirildiginda, esmolol
grubunda KAH degerlerinin ekstlibasyon sonrasi tlim zaman
noktalarinda anlamli olarak daha diisiik oldugu tespit edildi.
Grup i¢i karsilastirmalari yapildiginda; kontrol grubunda,
ekstlibasyon sonrasi 4. saat, 12. saat, 24. saat, 36. saat ve
48. saat degerlerinin ylikleme 6ncesi degerlere gére anlamli
olarak daha yiksek oldugu goézlendi. Esmolol grubunda ise
ekstlibasyon sonrasi tiim 6l¢im zamanlarindaki KAH deger-
leri, yikleme Oncesi degerlere gore anlaml olarak daha du-
stk idi (Sekil 4A). OAB agisindan karsilastirildiginda; esmolol
grubunda OAB degerlerinin postoperatif 48. saat harig diger
tiim zaman noktalarinda anlamli olarak daha distk oldugu
tespit edildi. Grup igi karsilastirmalara bakildiginda ise; kont-
rol grubunda ekstiibasyon sonrasi 12., 24., 36. ve 48. saat
OAB, yukleme 6ncesi degere gore anlamli olarak daha distik
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idi. Esmolol grubunda ise ekstiibasyon sonrasi tim olgim
zamanlarindaki OAB degerlerinin yikleme oncesi degere
gore anlamli olarak daha dustik oldugu saptandi (Sekil 4B).
Postoperatif VAS degerleri Sekil 5'te gosterilmektedir. Her
iki grup arasinda VAS ortalamalari agisindan anlamli bir fark-
lilik saptanmadi. Her iki grupta da 4. saat, 12. saat, 24. saat
ve 48. saat VAS degerlerinin, 30. dakika VAS degerine gore
anlamh olarak daha disik oldugu tespit edildi. Benzer se-
kilde, postoperatif hasta kontrollli analjezi morfin tiiketimi
degerlerinin de her 2 grupta benzer oldugu ve 4. saat, 12.
saat, 24. saat ve 48. saat degerlerinin, 30. dakika degerine
gore anlamli olarak daha yiksek oldugu tespit edildi (Sekil
6).

Tablo 3. Postoperatif yan etkilerin karsilagtiriimasi
Kontrol Grubu Esmolol Grubu

(n =20) (n=20) P
Bulanti (%) 1(5) 2 (10) 0.548
Kusma (%) 1(5) 0(0) 0.311
Titreme (%) 4 (20) 5(25) 0.705

Gruplarin karsilastirmasinda ki-kare ve/veya Fisher exact ki-kare testi kul-
lanilmustir.

Postoperatif yan etkiler Tablo 3’te gosterilmektedir. Her iki
grup arasinda bulanti (p = 0.548), kusma (p = 0.311) ve tit-
reme sikhigl (p = 0.705) agisindan anlamli bir farkhlik tespit
edilmedi.

Tartisma

Calismamizda, nonkardiyak cerrahi uygulanan ve kardiyak
acidan orta veya yuksek riskli olan hastalarda perioperatif
donemdeki sempatik aktivasyonla gelisen tasikardiyi ve
buna bagl olusabilecek komplikasyonlari azaltmak amaciyla
perioperatif dénemde esmolol kullaniminin klinik énemi
arastirilmistir. Ek olarak, esmolol’tin kullanilan anestezik ve
narkotik ila¢g miktari ve postoperatif analjezik ila¢ tiketimi
Gzerine olan etkisi de incelenmistir. Calismamizin ana bul-
gusu; esmolollin peroperatif ve postoperatif donemde KAH
ve OAB’yi anlaml bir sekilde diisirerek hemodinamik stabi-
lizasyon sagladigi ve perioperatif kullanilan narkotik ajan
miktarini azalttigidir. Ancak, esmolol kullaniminin intraope-
ratif tiketilen inhalasyon ajani miktari ve postoperatif kulla-
nilan analjezik madde miktari Gizerine anlamli bir etkinligi ol-
madigi tespit edildi.

Anestezi, entlibasyon ve cerrahi girisime bagl doku hasari
birer stres uyaranlaridir (1,2). Bu uyaranlarla olusan tasi-
kardi, myokard oksijen tiketimini arttirip, diyastolik dolumu
azaltarak koroner kan akimini bozmaktadir. Bu nedenle pe-
rioperatif donemdeki tasikardi artmis morbidite ve morta-
lite ile iliskili olabilmektedir (6). Framingham ¢alismasinda,
kalp atim hizinda artigla birlikte kardiyovaskiler mortalitede
artis oldugu gésterilmistir (12). inhalasyon ajanlari genel-
likle tek baslarina strese bagl olusan cevaplarin ¢ogunu bas-
kilamada yeterli degildir. Bu nedenle, dengeli bir anestezi
saglanmasi ve strese bagli cevaplarin azaltilmasi igin opioid-
ler kullanilmaktadir. Opioidlerin; kardiyovaskiler stabiliteyi
saglama ve inhalasyon anesteziklerinin MAK degerini du-
stirme gibi pek ¢ok olumlu etkileri mevcuttur (13). Bununla
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beraber, son zamanlarda yapilan ¢alismalarda, cerrahi giri-
sim sirasinda olugan akut hemodinamik yanitlari ve stresi
baskilamak i¢in sempatolitik ilaglarin (beta blokerler) opio-
idlere alternatif olarak kullanilabilecegi gésterilmistir. Linde-
nauer ve arkadaslari (14), nonkardiyak cerrahi uygulanan
hastalarda perioperatif beta bloker tedavisinin givenilirli-
gini incelemislerdir. Kardiyak agidan orta-yiksek riskli olan
hastalarda beta bloker kullaniminin mortaliteyi anlamli ola-
rak diistrdigiini tespit etmislerdir. Boylece, beta bloker te-
davisinin esas olarak orta-yuksek riskli hastalarda giivenle
kullanilabilecegi ve faydal olabilecegi sonucuna varmiglar-
dir (14). Biz de galismamizda kardiyak agidan orta veya yiik-
sek riskli olan hastalari dahil ettik ve bu hastalarda beta blo-
ker kullaniminin hemodinamik parametreler tzerinde her-
hangi bir olumsuz etkinin olmadigini tespit ettik. Tim bu
bulgular beraber degerlendirildiginde preoperatif beta blo-
ker tedavisinin orta yiksek riskli hastalarda giivenle kullani-
labilecegi soylenebilir. Bu g¢alismada bizim g¢alismamizdan
farkh olarak, duslk riskli hastalar da incelenmis ve dusiik
riskli hastalarda beta bloker kullaniminin daha yiiksek mor-
talite ile iliskili oldugu tespit edilmistir. Bu nedenle, periope-
ratif beta bloker tedavisinin kullaniminin esas olarak orta-
yuksek riskli hastalarda daha uygun ve glivenilir oldugu soy-
lenebilir.

Domanski ve arkadaslarinin yaptigi ¢calismada kisa etkili, int-
ravenoz beta blokerlerin perioperatif kullaniminin giivenli
ve etkin kardiyovaskiler koruma sagladigi ve uzun etkili
beta blokerlerin kullanimina bagli gelisen potansiyel hipo-
tansiyondan kacinilabilecegi belirtilmistir (15). Esmololiin,
laringoskopi ve entiibasyon da dahil olmak lizere pek cok
peroperatif uyariya karsi adrenerjik yaniti baskilamada kli-
nik olarak etkin oldugu gosterilmistir (16,17). Bu nedenle ya-
pilan son meta-analizlerde, perioperatif beta bloker uygula-
masinda esmolol inflizyonunun daha givenli bir alternatif
olabilecegini belirtilmistir (5). Hizh baslangi¢ ve kisa etki si-
reli B-1 selektif ilag olan esmolol, spesifik hemodinamik he-
defe uygun ilag titrasyonu ile ilag dozunun bireysellestiril-
mesine izin vermektedir. Boylece ilaca bagh bradikardiyi ve
hipotansiyonu en aza indirerek kardiyak koruma saglayabil-
mektedir (18). Yaptigimiz calismamizda hedef kalp atim hi-
zina ulagmak igin intraoperatif dénemde ve postoperatif 48
saat titre edilerek esmolol uygulamasi yapiimistir. Ortalama
arter basinci intraoperatif sadece 60. dk."da esmolol gru-
bunda kontrol grubuna gore anlamli olarak diistiik saptanmis
olup bu deger de hipotansiyon olarak degerlendirilmemistir.
Dahasi, ¢alismamizda higbir hastada inotrop ihtiyaci olma-
mistir. Bradikardi ataklari ise atropin ile geri dondurebilmis
ve ek tedavi ihtiyaci olmamistir. Calismamiza benzer sekilde,
yapilan bir metaanalizde de non kardiyak cerrahiye giden
hastalarda esmololiin hipotansif ve bradikardi ataklarina ne-
den olmadigi belirtilmistir (19).

Hemodinamik instabiliteyle karakterize major cerrahi ve iyi-
lesme sirecinde, biitiin potent beta bloker ajanlar igin bas-
langic dozu ve tekrarlayan dozlari belirlemek igin protokol-
lere ihtiyag duyulmaktadir. Avrupa kilavuzlarinda sistolik ar-
teriyel basincin 100 mmHg olmasinin sonraki beta bloker
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dozu vermek icin yeterli oldugu énerilmektedir (20). Ameri-
kan kilavuzlarinda ise hipotansiyon olmamasinin sonraki do-
zun verilmesi icin yeterli oldugu belirtilmektedir (21). Biz de
yaptigimiz bu calismada kilavuzlar ve literatiire uygun ola-
rak, esmolol idamesi igin sistolik arter basincinin > 100
mmHg olmasi sinirini kabul ettik. Priebe ve ark.’lar (22) ag-
resif beta bloker kullaniminin yiiksek oranda yan etkiye ve
yararh etkilerde azalmaya neden oldugunu saptamislar ve
KAH’nin en fazla 80/dk olacak sekilde hedeflenmesinin opti-
mal kardiyak koruma ve hasta glivenligi saglayacagini bildi-
rilmislerdir. Calismamizda da esmolol grubuna indiiksiyon
oncesi KAH < 80/dk olacak sekilde esmolol i.v. bolus ve de-
vaminda maksimum 300 p/kg/dk olacak sekilde inflizyon te-
davisi intraoperatif ve postoperatif 48 saat uygulanmis ve
hicbir hastada kalici bir yan etki gorilmemistir. Calisma-
mizda elde ettigimiz bulgular, peroperatif dénemde uygula-
nan esmololiin belirgin bir yan etki olusturmadan etkin bir
hemodinamik stabilizasyon sagladigini gostermektedir.
Esmolol, genel anestezi uygulanan operasyonlarda, kullani-
lan anestezik ve narkotik ilag miktarini ve postoperatif anal-
jezik ilag¢ tiketimini azaltmak amaciyla gesitli calismalarda
kullanilmistir. Chia ve arkadaslarinin genel anestezi altinda
histerektomi uyguladiklari calismalarinda esmolol kullanimi-
nin intraoperatif inhalasyon ajani ve peroperatif fentanil ti-
ketimini azalttig1 ve postoperatif donemde analjezik tiiketi-
mini azalttigi gosterilmistir (23). Bizim galismamizda da es-
molol grubunda fentanil tiiketim miktarinin ve fentanil ge-
reklilik sikhginin esmolol grubunda anlamh olarak daha az
oldugu saptandi. Ancak bu ¢calismadan farkli olarak, calisma-
mizda esmolol ve kontrol gruplari arasinda sevofluran tike-
timi, postoperatif VAS skoru ve potoperatif aneljezik tiike-
timi agisindan anlamh farkhhk saptanmadi. Bunun nedeni
¢alismalarda uygulanan esmolol miktarlarindaki farkhliktan
kaynaklanmis olmakla beraber, literatlirdeki bazi ¢alisma-
larda da (24) esmololiin intraoperatif tiketilen anestezik
madde miktarini azaltmadig1 gosterilmistir. Wilson ve arka-
daslari ise esmololiin anestezi indliksiyonu sirasindaki pro-
pofol gereksinimini azalttigini bulmuslardir (25). Ancak, ne
yazik ki biz calismamizda esmololiin propofol tiketim mik-
tarina olan etkisini degerlendirmemistik. Propofol tiiketim
miktarlarini da incelemek g¢alismamiza ek katki saglayabi-
lirdi. Calismamizdaki ve literattirdeki tim bu bulgular bera-
ber degerlendirildiginde, perioperatif kullanilan beta blo-
kerlerin kullanilan narkotik ila¢ tiketimini azaltmada etkin
bir rollerinin oldugu sdylenebilir. Bunun en olasi nedeni; es-
mololiin, opioidlerin analjezik etkisini arttirmasina baglana-
bilir. Bu konuda daha ayrintili bilgiler elde etmek igin ileriye
donik ve genis hasta katiliminin oldugu ¢alismalara ihtiyag
oldugunu dislinmekteyiz.

Calismamizda BIS degerleri 40-60 arasinda tutulacak sekilde
%1.5 konsatrasyonda sevofluran dizeylerine c¢ikilmistir.
Kontrol ve esmolol grubunun BIS degerleri arasinda istatis-
tiksel olarak anlaml bir fark bulunamamistir. Calismamiza
benzer sekilde Berkenstadt ve arkadaslari da esmololiin BIS
degerlerini degistirmedigini gbstermislerdir (26). Yan etkiler
acisindan bakildigi zaman, ¢calismamizda esmolol ve kontrol

Elektif Grade 3-4 Cerrahi Uygulanan Hastalarda Esmolol Kullanimi

grubu arasinda bulanti, kusma, titreme ve agri agisindan an-
lamh bir farkhlk olmadigl tespit edilmisti. Calismamizdan
farkh olarak, yapilan bir derlemede esmololiin daha diisiik
miktarda bulanti ve kusma sikhgi ile iligkili oldugu gosteril-
mistir (27). Ancak calismamizda bulanti-kusma sikligi her iki
grupta da oldukca dislk sikhkta idi. Bu nedenle, gruplar ara-
sinda fark saptanmamasinin nedeni her iki grupta da bu yan
etkilerin oldukc¢a az olmasindan kaynaklanmis olabilir. Mev-
cut bulgular, esmololiin orta yiiksek riskli hastalarda belirgin
bir yan etki insidansini arttirmadan etkin ve giivenli bir se-
kilde kullanilabilecegini géstermektedir.

Calismanin kisithhklari

Calismamizin kisithihgl hasta sayisinin nispeten yetersiz ol-
masidir. Daha fazla hasta ile yapilacak ¢alismalar, bulgulari-
mizin desteklenmesi bakimindan 6nem arz edecektir. Ek
olarak, hastalarin ileriye donik olarak takip edilmesi ve
prognoz tayininin yapilmasi, calismamiza ek katki saglayabi-
lirdi.

Sonug¢

Genel anestezi altinda major nonkardiyak cerrahi uygulanan
ve kardiyak agidan orta ve yliksek risk taslyan hastalarda es-
molol kullaniminin perioperatif ve postoperatif dénemde
etkin bir hemodinamik stabilizasyon sagladigini ve periope-
ratif kullanilan narkotik miktarini azalttigini gésterdik. An-
cak, tliketilen inhalasyon ajani ve postoperatif kullanilan
analjezik madde miktari Gizerine esmololiin anlaml bir etkisi
saptanmamistir.

Etik onam: Bu c¢alisma icin istanbul Medeniyet Universitesi, Goz-
tepe Arastirma ve Uygulama Hastanesi Etik Kurulu’ndan izin alin-
mistir (Tarih: 20.03.2012, karar no: 20/1).
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Abstract Corresponding Author/ Sorumlu Yazar

Background: The aim of this study is to compare the functional and clinical results of the femoral remnant-sparing reconst- Dr. Baki Volkan (;ETiN
ruction technique with the standard technique in the surgical reconstruction of anterior cruciate ligament (ACL) tears.

Materials and Methods: 150 patients (all men) who underwent surgery for ACL tear were included in the prospective
randomized study. The patients were randomly divided into two groups. In Group A (n=75), ACL reconstruction with pre-

Harran University School of Medicine,
Department of Orthopaedics & Trau-

servation of tibial and femoral remnants was performed using hamstring tendon autograft. In group B (n=75), standard matology, Osmanbey Campus,
reconstruction technique was performed with hamstring tendon autograft and femoral remnants were removed while Sanhurfa-Mardin Karayolu Uzeri
tibial remnants were preserved. The mean age of patients in Group A was 27.2315.64 years, and 26.72+5.82 years in Group 18.Km. 63290 $an||urfa/TU RKIYE

B. The interval between trauma and operation was 4.3613.21 months in Group A and 3.56+3.08 months in Group B. The
mean follow-up period of the patients was 38.05+6.11 months for Group A and 36.86+8.04 months for Group B. There was
no difference between the two groups in terms of age of the patients, interval between trauma and operation and follow-
up periods (p>0.05). Clinical outcomes of surgery were evaluated using Lysholm score, International Knee Documentation
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Committee (IKDC) score, Subjective IKDC 2000 knee score, and physical instability tests. Received / Gelis tarihi: 29.06.2022
Results: Statistically significant improvement was detected in the preoperative Lysholm, subjective and objective IKDC
knee scores, joint range of motion and knee stability tests (Lachman, Pivot Shift, Anterior Drawer) of Group A and Group Accepted / Kabul tarihi: 05.08.2022

B patients (p<0.001). When preoperative and postoperative comparisons were made between the groups in early (18

months) controls, a significant increase was found in favor of Group A in Lysholm, subjective and objective IKDC knee

scores (p<0.05). There were no significant differences in Lysholm, subjective and objective IKDC knee scores, joint range DOI: 10.35440/hutfd.1137590
of motion, and knee stability tests (Lachman, Pivot Shift, Forward drawer) at the last follow-up of the patients (p>0.05).

Conclusions: In the surgical reconstruction of ACL tears, the histologically determined theoretical contribution of ACL fe-

moral remnants in ACL reconstruction performed by preserving the femoral remnants is not clearly observed in clinical

and functional results.

Key Words: Anterior cruciate ligament tear, Arthroscopic ACL reconstruction, Femoral remnant.

0Oz.

Amag: Bu galismanin amaci, én g¢apraz bag (OGB) yirtiklarinin cerrahi tedavisinde, femoral kalintilarin korundugu
rekonstriksiyon teknigi ile standart teknigin fonksiyonel ve klinik sonuglarinin karsilastiriimasidir.

Materyal ve Metod: ileriye doniik randomize olarak planlanan galismaya, OCB yirtigi nedeniyle cerrahi uygulanan 150
hasta (tamami erkek) dahil edildi. Hastalar randomize olarak iki gruba ayrildi. Grup A’da (n=75) hastalara hamstring tendon
otogrefti kullanilarak tibial ve femoral kalintilarin korundugu OCB rekonstriiksiyonu uygulandi. Grup B’de (n=75) ise ham-
string tendon otogrefti ile standart rekonstriiksiyon teknigi uygulandi ve tibial kalintilar korunurken femoral kalintilar
temizlendi. Grup A hastalarin yas ortalamasi, 27,23+5,64 yil, Grup B’de ise 26,7215,82 yildi. Travma-operasyon arasi gegen
sire, Grup A’da 4,36%3,21 ay, Grup B’de 3,56%3,08 ayd. Hastalarin takip suresi, Grup A i¢in 38,05%6,11 ay, Grup B igin ise
36,8618,04 ay olarak hesaplandi. Her iki grup arasinda, hastalarin yaglari, travma-operasyon arasi gegen sire ve takip st-
releri agisindan farkhlik yoktu (p>0,05). Cerrahinin klinik sonuglari Lysholm skorlamasi, Uluslararasi Diz Dokiimantasyon
Komitesi (IKDC) skoru, Subjektif IKDC 2000 diz skorlamasi ve fiziksel instabilite testleriyle degerlendirildi.

Bulgular: Grup A ve Grup B hastalarin ameliyat dncesi Lysholm, siibjektif ve objektif IKDC diz skorlarinda, eklem hareket
acikliklarinda ve diz stabilite testlerinde ( Lachman, Pivot Sift, One Cekmece) ameliyat sonrasi istatistiksel olarak anlamli
duzelme tespit edildi (p<0,001). Erken donem (18 ay) kontrollerde gruplar arasinda ameliyat 6ncesi ve sonrasi karsilagtirma
yapildiginda Lysholm, suibjektif ve objektif IKDC diz skorlarinda Grup A lehine anlamli yiikseklik saptansa da (p<0.05) has-
talarin son kontrollerinde Lysholm, stibjektif ve objektif IKDC diz skorlarinda, eklem hareket agikliklarinda ve diz stabilite
testleri (Lachman, Pivot Sift, One cekmece) acisindan anlamli farklilik izlenmedi (p>0.05).

Sonug: OCB yirtiklarinin cerrahi tedavisinde, femoral kalintilar korunarak yapilan OCB rekonstriiksiyonunda, OCB femoral
kalintilarin histolojik olarak tespit edilen teorik katkisi, klinik ve fonksiyonel sonuglarda belirgin olarak izlenmemektedir.

Anahtar kelimeler: On capraz bag yirtig), Artroskopik OCB rekonstriiksiyonu, Femoral kalinti

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2022;19(2):370-377.
DOI: 10.35440/hutfd. 1137590 370


https://orcid.org/0000-0003-3231-404X
https://orcid.org/0000-0001-9164-6090
https://orcid.org/0000-0001-5987-2813
https://orcid.org/0000-0002-9099-3477

Cetin et al.

Introduction

Anterior cruciate ligament (ACL) tears are common sports-
related injuries (1). Osteoarthritis may be a possible future
outcome in patients with knee instability as a result of ACL
tear. The causes of osteoarthritis are chondral lesions and
meniscus tears as a result of repeated subluxation (2).
Successful results have been reported in the reconstruc-
tion of ACL tears, after the developments in arthroscopic
surgical techniques and rehabilitation principles. Purpose
of ACL reconstruction is to prevent degeneration by provi-
ding knee stabilization and to protect the knee from se-
condary injuries. Despite advances in ACL reconstruction,
graft failure is still a serious problem. Returning to sport
activities in the early period and weak graft structure have
been shown as the main causes of failure (3). Late-stage
osteoarthritis cannot be prevented because of problems
related to grafts and proprioception cannot be provided as
in the pre-injury period. Accordingly, the biointegration of
the graft and optimizing its long-term strength have be-
come important treatment goals.

Some authors reported that preservation of the ACL rem-
nant has positive effects on graft revascularization, liga-
mentization, tendon-bone integration and proprioceptive
functions (4-8) ACL tibial remnants were also examined
histologically for their proprioceptive potential in the lite-
rature. Dhillon et al. found that 46% of the ruptured ante-
rior cruciate ligaments had proprioceptive fibers and
52.4% had mechanoreceptors (9). Lee et al. compared the
sections taken from the intact and torn ACL samples in
terms of mechanoreceptor numbers and observed that
the mechanoreceptors were distributed similarly in the ti-
bial and femoral attachments (10).

The aim of this study is to evaluate the effect of preserva-
tion of femoral side ACL remnant on functional and clinical
outcomes in anatomical single band ACL reconstruction
method. Our hypothesis is that better results can be obta-
ined with femoral remnant-sparing technique in ACL re-
construction.

Materials and Methods

This a prospective randomized study including 150 pati-
ents who were diagnosed with ACL rupture and un-
derwent surgical reconstruction were included in the
study between March 2015 and January 2019. Written in-
formed consent was obtained from all parents and the
study was approved by the Local Research Ethics Commit-
tee (Harran University Ethics Committee (Decision Date:
16.01.2015, No:01-20). ACL injuries were mostly caused by
amateur sports-related injuries among the patients (Table
1). There are no professional athletes among the patients.
Patients between 18-40 years of age with isolated unilate-
ral ACL tear were included in the study. The diagnosis of
the patients was made with physical examination and
magnetic resonance image imaging (MRI). First of all, swel-
ling, ecchymosis and deformity were checked and recor-
ded.

Effects of femoral remnant preservation during anterior cruciate ligament reconstruction

Table 1. Injury Types of Patients

Etiology Group A (n=56) Group B (n=54)

Sport activity 47 45
Traffic accident

Jumping 7 8

Then, the knee stability tests were applied (anterior
drawer, lachman, and pivot shift). MRI was requested for
patients who were thought to have anterior cruciate liga-
ment injury. ACL reconstruction was planned at least three
weeks after the trauma. Previous surgery on the same
knee, grade 3-4 chondral damage, ACL or meniscus tear in
the contralateral knee, concomitant posterior cruciate li-
gament (PCL) and grade 3-4 medial collateral ligament
tear, more than 1 year trauma-operation interval, additio-
nal surgery of total and subtotal meniscectomy in more
than 50% meniscus was excised and noncompliance with
physical therapy and follow-up protocols were exclusion
criteria of the study.

Functional evaluations were performed preoperatively
and at 3, 6, 12 months and at the last follow-up with
Lysholm score, International Knee Documentation Com-
mittee Evaluation (IKDC), subjective IKDC 2000 score and
physical instability tests (Table 2).

Statistical analyses were conducted with SPSS for Win-
dows version 25.0 software (IBM SPSS Inc, Chicago, IL,
USA). The Shapiro Wilk test was employed to assess the
normal distribution of data. Numerical variables with nor-
mal distribution were presented as mean + standard devi-
ation, while those without normal distribution were
expressed as median (interquartile range) values. Catego-
rical variables were stated as number (n) and percentage
(%). Comparison of two-sample numerical variables was
conducted using the Unpaired Student’s t-test and Mann—
Whitney U test. To compare intragroup alterations over
time (from preoperative to postoperative), all dependent
variables were examined with Friedman's test and Wil-
coxon t-test. The Pearson Chi-square test was also used to
compare categorical variables. The confidence interval (Cl)
was accepted as 95% throughout the analyses. A two-tai-
led p value of <0.05 was considered statistically significant.

Surgical Technique

The patients were followed up for 3 weeks without surgery
after trauma. Rehabilitation was performed to relieve the
pain and swelling caused by the acute event and to provide
the range of motion of the joint. Both groups were repai-
red with a transtibial hamstring autograft. All operations
of group A were performed by the same surgeon, and ope-
rations of group B were performed by another surgeon in
the same clinic.

The patients were placed in the supine position on the
operating table and the knee were hung down from the
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table to allow 0-120° range of motion. Pneumatic tour-
niquet was applied for all patients. Anteromedial (AM) and
anterolateral (AL) portals were used for standard knee
arthroscopy. First, a systematic arthroscopic knee exami-
nation was performed. ACL tear was confirmed (Figure 1).
Concomitant meniscus and chondral injury were notted.

In both groups, ACL reconstruction was performed with
arthroscopy-assisted double-layer semitendinosus and
gracilis hamstring autologous graft. After palpating the tu-
berositas tibia and pes anserinus fascia, a slightly oblique

Table 2. Preoperative Stability Tests and Functional Scores

Effects of femoral remnant preservation during anterior cruciate ligament reconstruction

2-3 cm incision was made from 1 cm above to 2 cm medial
of the tuberositas tibia. Gracilis and semitendinosus ten-
dons were palpated under the fascia and separated from
the fascia by blunt dissection. Tendons were fixed to each
other in tension with the proximal and distal parts in op-
posite directions using the Krackow technique. In order to
reduce the elongation of the graft in the joint after fixation
and to minimize stress relaxation, stretching was applied
with a constant force for approximately 10 minutes before
the graft was placed.

PREOP Group A (n=56) Group B (n=54) p value
Range of motion 129.26+1.16 130.60+0.60 > 0.05
Stability tests
Lachman
negative 0 (0%) 0 (0%) 0.586
+ 0 (0%) 0 (0%)
2+ 14 (46.7%) 16 (53.3%)
3+ 42 (52.5%) 38 (47.5%)
Pivot Shift
negative 5 (50%) 5 (50%) 0.321
+ 17 (54.8%) 14 (45.2%)
2+ 31 (47.0%) 35 (53.0%)
3+ 3 (100%) 0 (0%)
Anterior drawer
negative 0 (0%) 0 (0%) 0.172
+ 0 (0%) 0 (0%)
2+ 19 (61.3%) 12 (38.7%)
3+ 37 (46.8%) 42 (53.2%)
Functional scores
Lysholm 63.00 (7,00) 64.00 (5.00) 0.071
IKDC Subjective 2000 54.50 (6,75) 54.50 (6.00) 0.962
IKDC Objective
A 0 (0%) 1(100%) 0.712
B 9 (56.3%) 7 (43.8%)
C 15 (53.6%) 13 (46.4%)
D 32 (49.2%) 33 (50.8%)

First of all, ACL tibial remnant was detected on tibial plato.
The tibial tunnel was performed with the transtibial tech-
nique in both study groups. In the tibial tunnel preparation,
anatomic insertion point of ACL was determined according
to the ACL remnant and anatomic landmarks, and drilling
was performed in a controlled manner to pass through the
remnant. The width of the tibial tunnel was arranged accor-
ding to graft size.

The intercondylar notch was carefully examined in the pati-
ent group (Group A) who underwent ACL reconstruction
with preserving the femoral remnants technique. Minimal
notch debridement was performed in this group. ACL resi-
dues were released if they adhered to the surrounding tis-
sue and PCL. The femoral remnant and footprint were de-
tected by sight and feel with the aid of a probe. Generally,
the femoral remnants were plump-looking and firmly attac-
hed to the bone. The femoral remnant and footprint rem-
nants were left to preserve proprioception and to be useful
in locating tunnels (Figure 2). When the femoral footprint

was detected, a femoral tunnel was dirilled to pass through
its center as a guide for the tunnel. Drilling was done from
the middle of the femoral stump. We did not define the AM
and PL bands separately in our cases.

In the patient group who underwent standard ACL reconst-
ruction (Group B), the intercondylar notch was exposed with
a radiofrequency device to define the medial wall of the la-
teral condyle of the femur. The soft tissues and footprints
close to the femoral tunnel entry site were removed. Liga-
ment remnants in the tibial tunnel opening into the joint
were removed. The tibial stump was preserved as it was in
Group A patients (Figure 3).

Graft placement, position during knee movements, tension,
presence of impingement were evaluated arthroscopically.
A hemovac drain was placed into the knee from the antero-
lateral portal.

Postoperative Rehabilitation
The same rehabilitation program was used for both groups.
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Angle-adjustable knee orthosis is locked in extension. Pati-
ent-controlled parenteral analgesia was administered to the
patients for 24 hours postoperatively. Quadriceps strengt-
hening exercises were started on the first postoperative day
allowing 30° flexion and 0° extension. In the hospital and du-
ring the follow-up outpatient clinic controls, flexion was gra-
dually increased by 10° and reached up to 90°. Active exer-

Effects of femoral remnant preservation during anterior cruciate ligament reconstruction

cises were continued during the day in the flexion and exten-
sion values of the angle-adjustable knee brace. Knee brace
was used with a locked in extension for sleep at night for 6
weeks. Crutches were recommended to the patients for 6-8
weeks postoperatively. Partial weight bearing was allowed
from the 3rd week. Walking and light exercise program was
applied from the 2nd month. Sport activities were not al-
lowed before 6 months.

Figure 1. Arthroscopic examination of ACL

Figure 2. Tunnel Preparation guided by femoral remnants
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Figure 3. Tibial Tunnel Preparation

Results

The number of 150 patients defined initially for both groups
(75 patients for Group A, 75 patients for Group B) was de-
termined as 56 patients for Group A, (ACL remnants were
preserved in the femoral attachment area) and 54 patients
for Group B, (the remnants were debrided) after examina-
tion results and diagnosis of meniscal and chondral injury
in the arthroscopic examination in accordance with the
exclusion criteria. The mean age of the patients was

Table 3. Demographic and Clinical Factors

Effects of femoral remnant preservation during anterior cruciate ligament reconstruction

27.23£5.64 years in Group A and 26.72+5.82 years in Group
B. The interval between trauma and operation day was
4.36+3.21 months in Group A and 3.56+3.08 months in
Group B (min 1 month, maximum 12 months). The follow-
up period of the patients was 38.051+6.11 months for Group
A and 36.868.04 months for Group B. There was no diffe-
rence between the two groups in terms of mean age, inter-
val between trauma and operation and follow-up periods
(p>0.05). There was no difference between the groups in
terms of meniscus and chondral injuries (Table 3).

Group A (n=56) Group B (n=54) p value
Age 27.2315.64 26.7215.82 0.642
Side
Right 29 33 0.324
Left 27 21
Time to surgery (months) 4.36+3.21 3.56+3.08 0.083
Follow-up Time (months) 38.05+6.11 36.86+8.04 0.255
Meniscus Injury
medial 27 28 0.864
lateral 10 8
medial + lateral 5 3
No injury 14 15
Chondral Injury
Grade 1-2 34 30 0.583
No injury 22 24

Satisfactory clinical results were obtained compared to pre-
operative clinical results in both groups. Knee stability and
functional scores were significantly higher compared to
preoperative results in group A. Similarly, knee stability and
functional scores were found to be significantly better in
the standard reconstruction group (p<0.001) (Figure 4-5).
The functional scores (Lysholm: p=0.04, IKDC: p=0.05) in
the first 18 months were found to be higher in Group A.
However, there was no clinically significant difference in
joint range of motion, stability tests and functional scores
at the final examination (p>0.05) (Table 4).

Superficial wound infection occurred in 7 patients (4 pati-
ents group A and 3 patients group B) as an early complica-
tion, which was treated with IV antibiotherapy. In 11 pati-
ents (6 patients in group A and 5 patients in group B),
range of motion was limited due to arthrofibrosis which
was observed in the first 3 months. They responded well to
physical therapy. Deep vein thrombosis, compartment
syndrome were not observed. No re-rupture and implant
failure were detected in the last postoperative follow-up of
the patients.
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Table 4. Stability Tests and Functional Scores (Final)
FINAL Group A (n=56) Group B (n=54) p value
Range of motion 136.60+0.43 136.32+0.44 > 0.05
Stability Tests
Lachman
negative 41 (67.2%) 32 (68.1%) 0.150
+ 15 (31.9%) 20 (57.1%)
2+ 0 (0%) 2 (100%)
3+ 0 (0%) 0 (100%)
Pivot Shift
negative 44 (55.0%) 36 (45.0%) 0.269
+ 12 (41.4%) 17 (58.6%)
2+ 0 (0%) 1 (100%)
3+ 0 (0%) 0 (0%)
Anterior drawer
negative 46 (55.4%) 37 (44.6%) 0.097
+ 10 (37.0%) 17 (63.0%)
2+ 0 (0%) 0 (0%)
3+ 0 (0%) 0 (0%)
Functional scores
Lysholm 90.00 (6.75) 91.00 (2.00) 0.195
IKDC Subjective 2000 84.00 (5.75) 82.00 (3.00) 0.071
IKDC Objective
A 37 (51.4%) 35 (48.6%) 0.907
B 15 (48.4%) 16 (51.6%)
C 4(57.1%) 3 (42.9%)
D 0 (0%) 0 (0%)
Discussion

According to the main findings of this study, ACL reconstruc-
tion performed by preserving the existing femoral footprint
and remnant did not have an effect on knee stability. Addi-
tionally, no significant difference was found between the
two groups in terms of functional scores and range of mo-
tion. Furthermore, it was noted that there was no difference
in terms of complications in both groups.

Schultz first described the mechanoreceptors and propri-
oceptive functions in human ACL in detail in 1984 (11). Later,
Denti demonstrated mechanoreceptors on the ACL residue
that he obtained arthroscopically in 1994 (12). The ACL is
highly innervated by mechanoreceptors. Mechanoreceptors
contribute to the sense of position of the knee, defined as
proprioception. There is a positive correlation

between the number of mechanoreceptors and joint posi-
tion sense, and it has been reported that mechanoreceptors
on preserved ACL residues are valuable in gaining joint posi-
tion sense (10-13). However, the degree of joint laxity due
to impaired joint capsule and muscle strength does not af-
fect the proprioceptive function of the knee. It has also been
reported that preservation of ACL remnants prevents ante-
rior tibial translation by increasing mechanical resistance
(14-16).

Histomorphologically, blood flow, ligamentization, remode-
ling and type Il collagen levels and tendon-bone integration
were observed to be better in the tibial remnant preserved
patients (8,9,17). It has been reported that the loading ca-
pacity of the graft at the 24th week after the reconstruction
was significantly higher in the group with preserved tibial
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remnant (18). It was reported that the functional results and
especially the sense of joint position were better in the
group that underwent remnant-conserving surgery (7).

The clinical results of remnant-conserving surgery are still
controversial altough the results of histomorphological and
animal studies. There are some studies report the positive
effect of the preservation of the tibial stump or remnant(19-
21) while other studies report that remnant-preserving has
no effect (22) or effective only on knee instability (23). The
lack of standardization in study designs and short follow-up
periods are the limitations of the studies. Therefore, in the
present study, we aimed to compare the results of homoge-
neous patient groups. There was no statistically significant
difference between the groups in terms of age, side, gender,
follow-up periods, meniscal and chondral injury levels.
Morphologically normal mechanoreceptors have been de-
tected in remnants at both tibial and femoral ACL attach-
ments (24,25). The studies on ACL remnant have given dif-
ferent rates for the presence of ACL femoral remnants.
Wittsteint et al. evaluated the patients operated for ACL re-
construction (n=111), they reported the presence of femoral
remnants was found in 83% of 63 patients retrospectively
and 98% of 48 patients followed prospectively (26). A short
remnant has been reported in the majority of cases after ca-
reful notchplasty. In the present study, we tought it may be
beneficial to preserve the ACL remnant at the femoral inser-
tion area, as in the similar technique in which the tibial rem-
nant is preserved (20). In Group A, ACL remnants and/or fo-
otprints were not detected at the femoral attachment site
in 6 patients (92,86%). Two of 6 patients were already exc-
luded as they have history of trauma 1 year ago.

ACL remnant at the tibial attachment site has been used as
a guide for tibial tunnel preparation in the anatomical re-
construction of the ACL (27). This technique can prevent
graft compression during knee extension due to tibial tunnel
malposition (28). Similarly, the femoral remnant can be used
as a guide for femoral tunnel preparation. The femoral rem-
nant will be also a useful marker for correct graft placement.
It has been reported that the use of the femoral remnant as
a marker in the preparation of the femoral tunnel is more
anatomical than the positioning with the over the top posi-
tion guide (21). Additionally, the valve mechanism provided
by the protective remnant tissue prevents synovial fluid
entry and and thus graft failure due to tunnel expansion can
be prevented (29,30). Despite the theoretical advantage of
using the femoral footprint as a guide, the difficulty of the
technique and the need for experience appear as a disad-
vantage.

We thought that the clinical and functional results would be
better than the standard procedure as a result of the impro-
vement in the vascularization, ligamentization, integration
of the graft, and especially in the proprioceptive functions
during the healing process. In the study designed for this
purpose, although there was no difference in the results of
manual examination in the early postoperative follow-up
(18 months), we found a significant difference in functional

Effects of femoral remnant preservation during anterior cruciate ligament reconstruction

scores, especially Lysholm scores, in favor of the group with
preserved femoral remnant (p<0.05). The high functional re-
sults in Group A in the first 18 months can be attributed to
the contribution of femoral remnants to graft healing.
However, in the final controls of the patients, we observed
that there was no difference in the effect of preservation of
the femoral remnants on the knee stability and functional
scores after completing the graft integration and returning
to active daily life. Similarly, the lately review of comparative
studies of remnant-sparing surgeries (19), revealed that
remnant-sparing technique’s effect on clinical and functio-
nal results could not be demonstrated. These results were
consistent with the latest data in the present study.

It is important to evaluate the results of the study that both
groups are homogeneous and the accompanying intra-arti-
cular lesions are similar. Additionally, the operations of both
groups are performed by two different surgeons at the con-
sultant level. We believe that standardization contributes to
the value of the study in terms of comparison of clinical and
functional efficacy of only femoral remnants. Although fe-
moral remnant-sparing technique contributes to rapid reco-
very and functional scores in the early period, the difficult
and demanding of the technique, the absence of functional
and clinical differences between the groups in the final cont-
rols can be questioned the necessity of remnant-sparing sur-
gery.

There are several limitations in this study. Firstly, objective
parameters are not sufficient, and only male patients are
included in the study. Secondly, the structure and quantity
of the femoral and tibial remnants and their effect on the
results have not been evaluated. Furthermore the condition
of the graft and the tunnel could not be evaluated radiologi-
cally at the end of the follow-up.

Conclusion

Based on the results we obtained in this study, there is no
significant effect of preservation of the femoral remnants
during ACL reconstruction surgery on clinical outcomes and
functional scores. Therefore, the necessity of very careful
preservation of ACL femoral remnants can be questioned
considering the difficult and experiential technique.
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Endovaskiiler Tedavi Uygulanmis Subaraknoid Kanama Hastaligi ile
Vitamin D Diizeyleri Arasindaki iliskinin Arastiriimasi

Sedat YASIN ', Halil AY?

1Gaziantep Universitesi, Tip Fakiiltesi, Néroloji Anabilim Dali, Gaziantep, TURKIYE

Oz.

Amag: Beyin damar hastaliklarinin nadir gorilen grubunu olusturan subaraknoid kanama, mortalite ve
morbiditesi yliksek bir hastaliktir. Tedavi ve takip siireci oldukga zordur. Tedavisi multidisipliner yaklagim
gerektirir. Klinik gidisata etki eden parametreler bu hastalikta hep bir merak konusu olmustur. Bu yazida
bizim amacimiz; Vitamin-D seviyelerinin norolojik yogun bakim Unitesinde takip edilen subaraknoid ka-
namali hastalarin klinik gidisatlari Gizerine etkisini arastirmak oldu.

Materyal ve metod: Ekim 2019-Ekim 2021 tarihleri arasinda subaraknoid kanama ile hastanemiz acil
servisine basvuran 45 hasta retrospektif olarak taranmistir.Bu hastalarin klinik, labaratuvar ve detayli
anjio raporlari hasta dosyalarindan elde edilmistir.

Bulgular: Olgular D vitamini 20ng/ml den diisiik olanlar ve bu degerden daha yiiksek olanlar seklinde iki
gruba ayrildi. Tim olgularin 23’inde (% 51) Vit-D diizeyleri 20 ng/ml’den disik saptanmis olup, 22’sinde
ise (%49) Vit-D 20ng/ml’den daha ylksek olarak saptandi .Cinsiyet, Vasospazm, Hidrosefali, Epiletik n6-
bet, yogun bakim yatis suiresi, mekanik ventilasyon suiresi, Glaskow koma skalasi (GKS) ve exitus oranlari
bu iki grup arasinda karsilastirildi bircogunda istatistiksel olarak anlamlilik saptanmadi.

Sonug: Subaraknoid kanama tanili hastalarimizda Vit-D eksikligi ve/veya yetersizligi yiiksek oranda mev-
cuttu. Daha ileri galismalara gerek duymakla birlikte Vit-D seviyesi ile subaraknoid kanamali hastalarin
prognozu arasinda iliski bulunamamistir.

Anahtar Kelimeler: Subaraknoid kanama, Norolojik yogun bakim, Vit-D

Abstract

Background: Subarachnoid hemorrhage, which is a rare group of cerebrovascular diseases, is a disease
with high mortality and morbidity. The treatment and follow-up process is quite difficult. Its treatment
requires a multidisciplinary approach. The parameters affecting the clinical course have always been a
matter of curiosity in this disease. Our aim in this article was to investigate the effect of vitamin-D levels
on the clinical course of patients with subarachnoid hemorrhage followed in the neurological intensive
care unit.

Materials and Methods: Forty five patients who applied to the emergency department of our hospital
with subarachnoid hemorrhage between October 2019 and October 2021 were screened retrospecti-
vely. Clinical, laboratory and detailed angio reports of these patients were obtained from patient files.
Results: The cases were divided into two groups as those with vitamin D less than 20ng/ml and those
with higher than this value. Vit-D levels were found to be lower than 20 ng/ml in 23 (51%) of all cases,
and Vit-D was found to be higher than 20ng/ml in 22 (49%) cases. Gender, Vasospasm, Hydrocephalus,
Epiletic seizure, length of stay in intensive care unit, duration of mechanical ventilation, Glasgow coma
scale (GCS) and exitus rates were compared between these two groups, most of them were not statisti-
cally significant.

Conclusions: Our patients with a diagnosis of subarachnoid hemorrhage had a high rate of Vit-D defici-
ency and/or insufficiency. Although further studies are needed, no correlation was found between the
Vit-D level and the prognosis of patients with subarachnoid hemorrhage.

Keywords: Subarachnoid hemorrhage, Neurological intensive care, Vit-D
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Yasin ve Ay

Giris

Subaraknoid kanama (SAK); kanin ani olarak beyin omurilik
sivisina (BOS) gecmesi durumu olup, mortalite ve morbiti-
desi oldukga yuksek bir hastaliktir. Cogunlukla (% 85) anev-
rizma denilen anormal damar balonlasmasinin riptdri son-
rasinda ortaya cikar Tedavisi endovaskiiler ya da cerrahi te-
davidir. Cerrahi tedavi anevrizmanin kliplenmesidir. Endo-
vaskuler tedavi ise anevrizmanin koillenmesi ve/veya int-
rakraniyal stent uygulanmasidir. Anevrizmanin kliplenmesi
anevrizma boynunun durumuna (koil uygulanmasina uygun
olup olmamasi), anevrizmanin lokalizasyonuna ve klinisye-
nin tecribesiyle iliskili olarak degisiklik gostermektedir.

21. yuzyila kadar, D vitamini (Vit-D) 6ncelikle kalsiyum ve
kemik saghgini dizenleme ve rasitizmi 6nlemedeki roliyle
taninirdi (1). GUnumuzde D vitamini eksikligi ayrica kalp-da-
mar ve beyin-damar hastaliklarinda artan risk ve olumsuz
sonuglarla iliskilendirilmistir (2). Vit-D eksikliginin endotel-
yal disfonksiyon, dislipidemi ve arteriyel hipertansiyonu in-
diklemesi, altta yatan mekanizma oldugu distiniilmektedir
(3-4). Ayrica rat modellerinde D vitamini, azalmis iskemi ve
felgten sonra noéron iyilesmesi ile de iliskilendirilmistir (5).
Anevrizmal subaraknoid kanama (aSAK) yliksek mortalite
ve morbidite ile liskili bir hastaliktir (6). Bu ¢calismada ama-
cimiz yogun bakim Unitesinde Vit-D <20 ng/ml olan suba-
raknoid kanamali hastalarda mortalite, vazospazm, hidro-
sefali ve hastane kaynakli enfeksiyonlar dahil birgok komp-
likasyonu Vit-D diizeyi >20 ng/mL olan hastalarla karsilastir-
mak ve prognoza olan etkisini incelemektir.

Materyal ve Metod

Ekim 2019-Ekim 2021 tarihleri arasinda subaraknoid ka-
nama ile hasanemiz acil servisine basvuran 45 hasta retros-
pektif olarak taranmistir. SAK tanisi biling bozuklugu ve ani
gelisen bas agrisi yakinmasi olan hastalara ¢ekilen Bigisya-
rali Beyin Tomografisi gorintileri incelenerek konulmus
olup, 45 hastanin tamami Dijital Subtraksiyon Anjiyografi
initesine alinarak endovaskiiler isleme alinmistir. Bu hasta-
larin klinik, labaratuvar ve detayl anjio raporlari hasta dos-
yalarindan elde edilmistir.Basvuru 6ncesi >600 IU D vita-
mini takviyesi alan hastalar, anevrizmal olamayan subarak-
noid kanamalar ve hamileler ¢alisma disi birakilmistir. Has-
talar 2 g¢alisma grubuna ayrilmistir: D vitamini eksikligi <20
ng/mL (50 nmol/L) olanlar ve D vitamini diizeyi >20 ng/mL
(50 nmol/L) olanlar. Birincil amag, aSAK hastalarinda D vita-
mini eksikliginin hastane mortalitesi, hidrosefali, vazos-
pazm ve enfeksiyonlar lzerindeki etkilerini belirlemektir.
Calisma igin etik kurul onayr alinmistir (Harran Universitesi
Klinik Arastirmalar Etik Kurulu, Tarih: 18/10/2021
No:HRU/21.18.33).

Tum istatistiksel degerlendirmeler SPSS (Statistical Package
for the Social Sciences Version 20.0, SPSS Inc., Chicago, IL,
USA) yazilim programi kullanilarak yapilmistir . Uygulanan
analizde %95 givenilirlik diizeyi esas alinmistir. Verilerin
normallik analizi yapilmistir. Buna gére normal dagilimh de-
giskenlerin iki grup arasindaki farki analiz etmek icin iki ba

Subaraknoid kanamali hastalarda Vit-D seviyesi ve progrese olan etkisi

gimsiz degisken testi olan independent Sample T-Testi kul-
lanilmistir. Normal dagihmli olmayan degiskenlerin iki grup
arasindaki farki analiz etmek igin de Mann Whitney U testi
kullantmustir.

Bulgular

Calismaya toplam 45 hasta alinmis olup, olgularin yas orta-
lamasi 48,93+12,90 idi. 25’i (55,6) kadin, 20’si (%44,4) er-
kekti. Olgularda ki anevrizma lokalizasyonuna bakildiginda;
19’unda (%42,2) Anterior komminican arter (AKomA),
13’Gnde (%28,9) orta serebral arter (OSA), 6’sinda (%13,3)
internal karotis arter (iKA), 1’inde (%2,2) Baziller arter,
3’Gnde (%6,7) posterior komminikan arter (PcomA) 1’inde
(%2,2) posterior serebral arter (PSA), 1’inde (%2,2) anterior
serebral arter (ASA) A2, 1'inde (%2,2) posterior inferiorse-
rebellar arter (PiSA) yerlesimi géze carpmaktadir.

Olgular D vitamini 20ng/ml den dusiik olanlar ve bu deger-
den daha yiiksek olanlar seklinde iki gruba ayrildi. Olgularin
23’inde (% 51) Vit-D 20ng/ml’den distikti, 22’sinda (%49)
Vit-D 20ng/ml’den daha yulksekti. Vit-D<20 ng/ml olan
grupta 6 hastada vasospazm vardi, Vit-D>20ng/ml olan
grupta ise 10 hastada vasospazm vardi. Bu iki grup karsilas-
tirldiginda Vit-D >20ng/ml olan grupta vasospazm sayisi
daha yuksekti ancak istatistiksel anlamli degildi (p=0,221).
Olgularin sadece birinde hidrosefali saptanmig olup, bu has-
tada Vit-D >20ng/dl grubundaydi. Vit-D <20ng/dl olan
grupta 6 hastada exitus saptanirken, Vit-D>20 ng/dl olan
grupta ise 8 hastada exitus saptandi. Bu iki grup karsilasti-
rildiginda; Vit-D>20ng/dl grubunda mortalite sayisi daha
fazlaydi ancak istatistiksel olarak anlamh degildi (p=0,530).
Vit-D <20 ng/dl olan grupta 6 hasta epileptik nobet gegir-
misti, Vit-D >20 ng/dl olan grupta ise 10 hasta epileptik n6-
bet gecirmisti. Bu iki grup karsilastirildiginda Vit-D>20 ng/d|
grubunda epileptik ndbet gegirme sayisi daha fazlaydi an-
cak istatistiksel olarak anlamli degildi (p=0,221).

Vit-D <20 ng/dl| olan grupta yogun bakim yatis siresi orta-
lama 8,08+4,87 olup median degeri 7,00 (1,00-17,00) idi.
Vit-D >20 ng/dl olan grupta ise yogun bakim yatis siiresi or-
talama 12,59+7,43 olup median degeri 13,00 (3,00-33,00)
idi. Bu iki grup karsilastirildiginda Vit-D>20 ng/dl grubunda
yogun bakim yatis siiresi daha fazlaydi ve istatistiksel olarak
anlamliydi (p=0,022). Vit-D<20 ng/dl olan grupta mekanik
ventilasyon siiresi ortalama 4,17+5,70 olup median degeri
0,00 (0,00-16,00) idi. Vit-D >20 ng/dl olan grupta ise meka-
nikventilasyon siiresi ortalama 8,04+6,77 olup median de-
geri 8,00 (0,00-22,00) idi. Bu iki grup karsilastirildiginda Vit-
D>20 ng/dl grubunda mekanik ventilasyon siresi daha faz-
laydi ve istatistiksel olarak anlamliydi (p=0,045). Vit-D<20
ng/dl olan grupta baslangi¢ Glaskow koma skalasi (GKS) or-
talamasi 11,08+3,59 idi. Vit-D >20 ng/dl olan grupta ise GKS
ortalamasi 10,09+3,63 idi. Bu iki grup karsilastirildiginda
Vit-D <20 ng/dl grubunda GKS daha fazlaydi ancak istatis-
tiksel olarak anlamli degildi (p=0,361).
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Tablo 1. Hastalarin demografik 6zellikleri ve klinik dzellikleri

Subaraknoid kanamali hastalarda Vit-D seviyesi ve progrese olan etkisi

Vit-D <20 ng/dl| Vit-D>20 ng/dI Anlamlilik (p)
Yas 53,00+13,04 44,68+11,56 0,069
Cinsiyet (n) 16 K, 7E 9K, 13E 0,062
Vasospazm (n) 6 (%26,1) 10 (%45,5) 0,221
Epileptik Nobet (n) 6(%26,1) 10 (%45,5) 0,221
Exitus 6 (%26,1) 8 (%36,4) 0,530
Yogun bakim yatis siiresi (median) 7,00 (1,00-17,00) 13,00 (3,00-33,00) 0,022
Mekanik ventilasyon siiresi (median) 0,00 (0,00-16,00) 8,00 (0,00-22,00) 0,045
GKS 11,08+3,59 13,00 (3,00-33,00) 0,361
Tartisma yogun bakim vyatis sireleri her iki grup igin

Glnumuzde Vit-D diuzeyinin <20 ng/ml seviyelerinin kemik
sagliginl devam ettirmede yetersiz oldugu ve bu degerin
Vit-D eksikligi tanisinda diagnostik oldugu belirtilmistir (7).
Buradan hareketle yaptigimiz bu retrospektif calismada D
vitamini eksikligi (20ng/ml’den dusulk) saptanan subarak-
noid kanamali hastalarda Vit-D eksikliginin sonuglara etki-
sini arastirdik.

Vit-D eksikligi ile kalp-damar hastaliklari da dahil bir¢ok kro-
nik hastaligin varhgi ve risk faktorleri arasinda agik bir iliski
gosterilmistir. Dikkat ¢ceken 6rnekler arasinda Ulusal Saghk
ve Beslenme Degerlendirmesine ek olarak, genis kapsamli,
Avrupa merkezli kohort ¢alismalari yer almaktadir. Kafa ka-
ristirict tiim faktorlerin dikkatle uyarlanmasina ragmen, Vit-
D seviyeleri ile hipertansiyon, insilin direnci, tip 2 diabetus
mellitus ve dislipidemi arasinda ters bir iliski oldugu goste-
rilmistir. Ayrica Vit-D eksikliginin kalp-damar hastaliklariigin
bagimsiz bir risk faktéri olduguna ek olarak, bu eksikligin
mortalite ve morbiditede etkin bir roli oldugu gosterilmis-
tir (8).

Vit-D eksikliginin endotel disfonksiyonu ile iliskili oldugu ve
Vit-D resept6r aktivasyonunun, oksidatif hasarin azalmasi
ve vaskiler gevseme ile sonuglanabilecegi bulunmustur (9).
Bu mekanizmanin subaraknoid kanamali hastalarda gergek-
lesebilen serebral vazospazmin olasi bir sebebi olabilecegi
dusinidlmektedir. Ancak bizim calismamizda Vit-D dizeyi
20 ng/ml’den ylksek olgularda her ne kadar istatistiksel
olarak anlamli olmasa da vazospazm oranlarinin yiiksek gik-
masi (Vit-D seviyesi diisiik hastalara gore), vasospazm geli-
siminde Vit-D seviyesinin dogrudan rolliniin olmadigini du-
sundirmektedir. Vazospazmin nasil olugtugunun kesin me-
kanizmasi hala belirsizligini korumaktadir. Stphelenilen
mekanizmalar; subaraknoid bosluga salinan kan Grinleri ve
hemoglobin, nitrik oksidi temizleyerek endotelin dizeyle-
rini arttirir, sonrasinda kalsiyum kanallarinin dogrudan akti-
vasyonu yoluyla oksidatif stresi ve diiz kas hiicrelerinde ser-
best radikal hasarini tetikleyerek potansiyel olarak damar
daralmasini baslatilir. Tim bunlar olurken anjiyogenez, inf-
lamasyon ve hiicre digi matriksin yeniden sekillenmesini
iceren ilgili genlerin upregtilasyonu sonucu olur (10-12).
Vit-Deksikligi ile mekanik ventilasyon siresinde artis
iliskilendirilmistir (13). Ancak bizim ¢alismamizda mekanik
ventilasyon siresini Vit-D diizeyi 20 ng/ml’den ylksek olgu-
larda, 20 ng/ml'den dusuk Vit-D dizeyi subaraknoid
kanamali hastalara gére daha uzun saptadik. Ote yandan

karsilastirildiginda benzer olarak Vit-D diizeyi 20 ng/ml’den
ylksek olgularda daha uzun olarak saptandi ve bu iki grup
karsilastirildiginda istatistiksel olarak anlamliydi (p=0,022).
Ayrica calismamizda mekanik ventilasyon siiresi ile korele
bir sekilde yogun bakim yatis siiresini de Vit-D diizeyi 20
ng/ml’den ylksek olgularda, 20 ng/ml’den disik Vit-D
diizeyi olan subaraknoid kanama hastalarina goére daha
uzun saptanmigtir. Anevrizmal subaraknoid kanamal has-
talarda gerek uzun mekanik ventilasyon sireleri gerekse de
yogun bakim yatis sireleri Vit-D yetersizligi yada uygun
deger diizeyinden ziyade bagimsiz risk faktorlerine bagh
olabilir.

Sonug olarak; subaraknoid kanama tanili hastalarimizda Vit-
D eksikligi ve/veya yetersizligi her ne kadar galismaya alinan
hastalarin % 51’inde saptanmis olsa da, bu durumun has-
taligin prognozuna ve de gelisebilecek komplikasyonlara bir
etkisinin olmadigi gorilmektedir. Bu konu ile ilgili daha ileri
calismalarin litaretire katki saglayacagi siphesizdir.

Etik Onam: Calisma icin etik kurul onayr alinmustir (Harran Univer-
sitesi  Klinik ~Arastirmalar Etik Kurulu, Tarih: 18/10/2021
No:HRU/21.18.33).
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Abstract

Background: The percentage distribution of skull types varies considerably between societies. Skull typing is
done according to cephalic index calculation. The aim of this study is to calculate the cephalic index by making
cephalometric measurements on CT images obtained from people living in our geography, and also to reveal
the percentage ratios of skull types and the difference between genders.

Materials and Methods: The study was carried out on computerized tomography images obtained retrospec-
tively of 80 healthy young adults aged 20-40 years. Measurements were made in the sagittal and coronal
planes.

Results: The mean values of skull length (mm), skull width (mm), and cephalic index were 182.09+6.67,
146.60+6.30, and 80.59+4.26% in males, respectively; 173.45+6.98, 140.41+6.53 and 81.07+4.48% in females.
Skull length and width were higher in males than females, and the difference was statistically significant
(p<0.05). Skull type percentages in males 10% dolichocephalic, 37.5% mesocephalic, 37.5% brachycephalic,
and 15% hyperbrachycephalic; it was found as 7.5% dolichocephalic, 42.5% mesocephalic, 27.5% brachyce-
phalic, and 22.5% hyperbrachycephalic in women. The difference between the genders in terms of the ce-
phalic index was not significant (p>0.05). The cephalic index was moderately negatively correlated with skull
length and moderately positively correlated with skull width.

Conclusions: We believe that the data of our study will be useful for anatomists, anthropologists, archaeolo-
gists, forensic medicine specialists, and head surgeons. It will also be important in terms of devices and tools
developed for external use for the head and face region.

Key Words: Skull types, Dolichocephaly, Brachycephaly, Mesocephali, Cephalic index, Morphometry, Anthro-
pometry, Cephalometry

Oz.

Amag: Kafatasi tiplerinin ylzdesel dagilimi, toplumlar arasinda 6nemli derecede farklilik gosterir. Kafatasi
tiplendirmesi sefalik indeks hesaplamasina goére yapilir. Bu galismanin amaci cografyamizda yasayan insanlar-
dan elde edilen BT gortintiileri Gzerinde sefalometrik 6lgimler yaparak sefalik indeksi hesaplamak, ayrica ka-
fatasi tiplerinin ylzdesel oranlarini ve cinsiyetler arasindaki farki ortaya koymaktir.

Materyal ve Metod: Calisma, saglikl 20-40 yas araliginda 80 geng eriskine ait, retrospektif olarak elde edilen
bilgisayarli tomografi gériintiileri tizerinde gergeklestirildi. Olglimler sagittal ve koronal diizlemde yapildi.
Bulgular: Kafatasi uzunlugu (mm), kafatasi genisligi (mm) ve sefalik indeks ortalama degerleri, sirasiyla, erkek-
lerde 182,09+6,67, 146,60+6,30 ve %80,59+4,26; kadinlarda 173,45+6,98, 140,41+6,53 ve %81,07+4,48 bu-
lundu. Kafatasi uzunlugu ve genisligi erkeklerde kadinlara gére daha fazlaydi ve aradaki fark istatistiksel olarak
anlamliydi (p<0,05). Kafatasi tipi ytizdeleri erkeklerde %10 dolichocephalic, %37,5 mesocephalic, %37,5
brachycephalic, %15 hyperbrachycephalic; kadinlarda %7,5 dolichocephalic, %42,5 mesocephalic, %27,5
brachycephalic, % 22,5 hyperbrachycephalic olarak bulundu. Sefaliks indeks agisindan cinsiyetler arasindaki
fark anlamli degildi (p>0,05). Sefalik indeks, kafatasi uzunlugu ile negatif yonde orta diizeyde, kafatasi genis-
ligi ile pozitif yonde orta diizeyde korelasyona sahipti.

Sonug: Calismamizin verilerinin anatomistler, antropologlar, arkeologlar, adli tip uzmanlari, bas bolgesi cer-
rahlari igin faydali olacagi kanaatindeyiz. Ayrica bas ve yiiz bolgesi igin eksternal kullanima yonelik gelistirilen
cihaz ve aygitlar agisindan da 6nemli olacaktir.

Anahtar kelimeler: Kafatasi tipleri, Dolikosefali, Brakisefali, Mezosefali, Sefalik indeks, Morfometri, Antropo-
metri, Sefalometri
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Introduction

Human anatomy shows anthropometric differences depen-
ding on racial characteristics, gender, age, and many envi-
ronmental factors. Based on these differences, race, gender,
and age estimations are tried to be made for identification
in the fields of forensic medicine and archeology. In the lite-
rature, it is possible to find studies on sex prediction based
on the morphometric values of many anatomical structures
such as the pelvis, sternum, sacrum, and coccyx (1,2,3).
Skulls vary in shape, size, and volume. If the skull volume is
between 1350-1450 cm?3, it is considered mesocephalic, if it
is under 1350 cm?, microcephalic, if it is above 1450 cm3, it
is considered macrocephalic. Europeans have macrocepha-
lic skull volume (4). Accurate gender estimation can be achi-
eved over 90% by logistic regression using skull metric diffe-
rences (5). Skulls do not show sex discrimination in children
until puberty. After puberty, differences in dimensions begin
to emerge (6).

There is a possibility that the cephalic index data of a society,
the percentage of cranial types, and many orthopedic and
orthodontic clinical materials such as glasses and earmuffs
to be produced and developed for the head and face region
may affect the quantitative properties such as shape, size,
and quantity. The cephalic index is obtained by multiplying
the ratio of the biparietal diameter to the sagittal diameter
in the skull by 100. A ratio between 75-80% indicates me-
socephalic, over 80% indicates brachycephalic, and below
75% indicates dolichocephalic. Apart from these, it is pos-
sible to talk about hyperbrachycephalic and hyperdolic-
hocephalic types (4)

In anthropometry studies, the cephalic index is often obtai-
ned by manually measuring it with a sliding-type caliper on
living volunteers. During these measurements, it is neces-
sary to feel the most protruding point on the back of the
skull (4). In addition, the skull can sometimes differ in the
most protruding points on the sides due to the shape diffe-
rences. For this reason, there is a possibility of technical er-
rors in manual measurements made for the cephalic index
calculation. Computed tomography (CT), which can show all
tissues in detail, especially bone structures, has become a
frequently used method in forensic medicine and anthropo-
logy such as age, gender and race estimation. Osteometric
measurements made on images brought to the three-di-
mensional and orthogonal plane provide realistic informa-
tion without being affected by orientation errors (1-3,5).
The present study aimed to make cephalometric measure-
ments on orthogonally plane CT images and to reveal the
difference between genders in the Turkish population, con-
sidering that it wouldgive reliable results and would not al-
low technical errors.

Materials and Methods

The study was performed on retrospectively obtained com-
puted tomography images of 80 healthy young adults

(40 females, 40 males) aged 20-40 years (mean:

Skull types according to cephalic index

30.7316,65). Cases with skull pathology, fracture and opera-
tion history, and images with artifacts were not included in
the study. All images in DICOM format were evaluated on a
personal workstation (Horos Medical Image Viewer, Version
3.3, USA). The axial plane images were analyzed with two
and three dimensional reconstructions (Multi Planar Re-
construction-MPR, Maximum Intensity Projection-MIP)
using a standard bone window. In order to provide standar-
dization in three dimensions; axial images were brought to
the Frankfurt horizontal plane, and sagittal, axial, and coro-
nal CT images were adjusted to be in the midline at the same
time in all three images.

80.1 mm

Figure 2. Measurement of skull width on coronal CT image.

Then measurements were made in the sagittal and coronal
planes and recorded in millimeters. Skull length was measu-
red from the glabella to the most posterior point of the skull
(Fig. 1). The biparietal diameter was measured just above
the auricle (Fig. 2).

The approval of the ethics committee of the study was given
by the “Non-Invasive Clinical Research Ethics Committee of
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izmir Bakircay University Faculty of Medicine” with the deci-
sion numbered 2022-630.

Statistical analysis

Data were evaluated with IBM SPSS 26 software. Descrip-
tive statistical values (median, minimum, maximum, stan-
dard deviation) were obtained. The distribution of the obta-
ined data was done with the Shapiro-Wilk test. The correla-
tion between cephalometric values and the cephalic index
was examined. Differences between the sexes were made
with the independent t-test.

Results
The mean values of skull length, skull width, and cephalic in-

dex were 182.09+6.67, 146.60+6.30, and 80.59+4.26% in

Table 1. Descriptive statistical values

Skull types according to cephalic index

males, respectively; 173.45+6.98, 140.41+6.53, and
81.07+4.48% in females (Table 1, Figure 3). Skull length and
width were greater in males than females, and the diffe-
rence was statistically significant (p<0.05) (Table 2). Skull
type percentages in males 10% dolichocephalic, 37.5%, me-
socephalic 37.5%, brachycephalic, 15%, and hyperb-
rachycephalic. It was found as 7.5% dolichocephalic, 42.5%
mesocephalic, 27.5% brachycephalic, and 22.5% hyperb-
rachycephalic in women (Table 3, Figure 4). The difference
between the genders in terms of the cephalic index was not
significant (p>0.05). The cephalic index had a high negative
correlation with skull length and a high positive correlation
with skull width in both genders (Table 4-6).

Genders n Mean Std. Deviation Std. Error Mean
Sagittal Diameter (mm) M 40 182.0915 6.67031 1.05467
W 40 173.4530 6.98234 1.10401
Transverse Diameter (mm) M 40 146.5990 6.30124 0.99631
W 40 140.4105 6.53393 1.03311
. M 40 80.59 4.26 0.63
Cephalic Index (%) W 40 81.07 4.48 0.75
Table 2. Statistical difference between genders
Mean Difference Std. Error 95% Confidence Interval of the Sig.
Difference Difference (2-tailed)
Lower Upper
Sagittal Diameter 8.63850 1.52681 5.59885 11.67815 0.000
Transverse Diameter 6.18850 1.43525 3.33113 9.04587 0.000
Cephalic Index -0.00478 0.00988 -0.02444 0.01488 0.630
Table 3. Skull types and percentage rates
Men Women
(n) (%) (n) (%)
Dolichocephalic 4 10 3 7.50
Mesocephalic 15 37.5 17 42.50
Brachycephalic 15 37.5 11 27.50
Hyperbrachycephalic 6 15 9 22.50
Total 40 100 40 100

Table 4. Correlation analyses at the women

Women
Cranium Lenght

Women
Cephalic Index

Women
Cranium Widht

Women ] .
Cranium Lenght
n=40 p
Women
Cranium Widht r 0.075
n=40 P 0.644
Women .
Cephalic Index r -.621
n=40 p 0.000

0.075 -.621"
0.644 0.000
1 734"
0.000
734" 1
0.000
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Table 5. Correlation analyses at the men

Skull types according to cephalic index

Men Men Men
Cranium Lenght Cranium Widht Cephalic Index
Men -
Cranium Lenght r 1 0.224 -.557
n=40 p 0.165 0.000
Men B
Cranium Widht r 0.224 1 .684
n=40 p 0.165 0.000
Men " .
Cephalic Index r -.557 .684 1
n=40 p 0.000 0.000
Table 6. Correlation analyses at the whole group.
Total Total Total

Cranium Lenght

Cranium Widht Cephalic Index

Total - »
Cranium Lenght r 1 .347 -.527
n=80 P 0.002 0.000
Total . .
Cranium Widht r .347 1 613
n=80 p 0.002 0.000
Total - .
Cephalic Index r -.527 .613 1
n=80 p 0.000 0.000
182,0915 Descriptive values . .
Discussion

130 1734530
160
146,5990
140,4105
140
100
80,59 81,07
&0
60
20 20 20 20 0 a0
40
i I I I I I I
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Sagittal_Diameter (mm) Transverse_Diameter (mm) Cephalic_index (%)

Figure 3. Cephalometric measurements by gender. M:men,
W:women
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Figure 4. Number and percentage distribution of skull types by
gender

In a study carried out in Southern Odisha, India, the most
common skull type in males was the mesocephalic type
with 67.5%, and the dolichocephalic type was second place
with 19.18%. It has been reported that the most common
type in females is mesocephalic with 46.19%, brachycepha-
lic type is the second with 31.90%, and dolichocephalic type
is the third with 20% (6). There are similarities and differen-
ces between the results of this study and the results of our
study. The most common head type in females was similar
in both studies. However, in our study, the rate of dolic-
hocephalic head type in women was quite low. In contrast,
the hyperbrachycephalic head type is in third place. In ad-
dition, in the study of Patro et al, it was reported that there
were serious differences in skull types between men and
women (6). In our study, however, no significant difference
was found between the genders in terms of skull types. In
addition, in this study in India, the mean cephalic index va-
lues were determined as 77.28+3.22 in males and
78.38+3.77 in females (p<0.01). In our study, mean cephalic
index values were found to be 80.59+4.26% in males and
81.07+4.48% in females. These mean values are higher
than the values obtained from the study was carry out in
South Odisha, and the difference between male and female
genders is not significant according to the data of our study.
In a study by Yagain et al. in medical students (66 males and
36 females), the cephalic index was found to be 77.92+5.2
in males. The most common skull types in males are
brachycephalic (33%) and dolichocephalic (33%) types. In-
terestingly, the rate of dolichocephalic type is quite high
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when compared to our study. This result shows an impor-
tant difference between the two societies. In the same
study, the cephalic index was reported as 80.85+7.71 in wo-
men and the most common skull type was reported to be
brachycephalic (33%). It has been reported that the least
common type in women is the mesocephalic type with 9%.
In our study, the incidence of the mesocephalic skull
(42.5%) in women was much higher than the results of this
study in India (7).

In a study carried out in Nigeria, the cephalic index was re-
ported as 73.68+6.53 in men and 72.24+5.60 in women.
The most common skull type was reported as the dolic-
hocephalic type (66.82%). It is not possible to compare the
data of this study, which seems quite different, with our
study. Because this study in Nigeria was carry out on indivi-
duals aged 2-18 years. Childhood outcomes likely influen-
ced the results of the study (8). Our study was carried out
on individuals between the ages of 20-40.

In a study carried out on CT images in healthy children (0-3
years) in Poland, the mean cephalic index values were fo-
und to be 80.54+7.20 in girls and 82.22+6.87 in boys. They
reported that the most common head type is mesocephalic
(approximately 35%). The cephalic index mean values in the
aforementioned study are close to the mean values of our
study. Differently, the dominant head type

in our study was the brachycephalic type (9). However, our
study was carried out in the adult age group.

In a study by Zagga et al. in healthy children (0-36 months),
the mean cephalic index value was found to be 79.49 +
3.42. The most common skull type was reported as me-
socephalic (31.90%) in boys and as brachycephalic (26.19%)
in girls (10). The cephalic index and skull types in these
children will likely change gradually with age.

In a study carried out by Hossain et al. university students
in Japan with males, they examined the effect of 6 anthro-
pometric measurements in the head and face region on the
cephalic index. They reported that the skull type with the
smallest mean values of bifrontal width and bizygomatic
width was dolichocephalic skulls, and that these width va-
lues increased in mesocephalic and brachycephalic head ty-
pes. However, the same cannot be said for the width of the
face. In addition, in this study, it is not possible to make a
proportional comparison between the two studies in terms
of skull types, since the boundaries of skull types according
to the cephalic index are different from our study (11).
Mandal et al. reported that the most common skull type in
boys (53.9%) was hyperbrachycephalic in a study carried
out on preschool students (3-6 years). However, the most
interesting result of this study is that the cephalicindex gra-
dually decreases from the age of 2 to the age of 6 years. The
incidence of hyperbrachycephali skull in boys decreased
from 86.8% to 83.3%, and in girls from 87.8% to 80.5%. The-
refore, although the percentage of hyperbrachycephalic
head type is seen very high in boys, this rate is actually 2.7%
in the 6-year-old group (12).

In a study carried out on Turkmen men (17-20 years old) in

Skull types according to cephalic index

Northern Iran, it was reported that the most common skull
type was brachiocephalic (50%), the least common type
was dolichocephalic (8.1%). These rates are quite different
from the percentage rates obtained in our study. In our
study, mesocephalic and brachycephalic head types were
seen at the same rate in males (both 37.5%). Since women
were not included in this study carried out in Iran, it was
not possible to compare our results with their results (13).
Olcay et al, in a historical review published, mentioned the
existence of studies reporting that the rate of brachycepha-
lic skull type is over 70% in our society (14). In our study,
mesocephalic skull types in women and both mesocephalic
and brachycephalic skull types in men are dominant. This
shows that the cephalic index values of societies change
over time due to many geographical and sociological multi-
factorial events. In addition, the measurement method dif-
ferences between studies, the use of CT images in our
study, may be another reason for the difference between
the results.

Conclusion

We believe that the data of our study will be useful for anat-
omists, anthropologists, archaeologists and forensic medi-
cine specialists. In addition, the skull type percentile rates
of societies that have changed over the decades may be im-
portant in terms of devices and tools that are planned to be
developed for external use in the head and face region.
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Exchange Transfusion in Indirect Hyperbilirubinemia:

A Single Center Experience
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Abstract

Background: Hyperbilirubinemia is a common clinical condition in newborn infants, and bilirubin encephalo-
pathy remains an important health problem today. Decreased bilirubin anxiety and inadequate etiological
evaluations lead to serious problems such as kernicterus. In this study, the development of bilirubin enceph-
alopathy and its etiological causes were evaluated in patients who received exchange transfusion due to indi-
rect hyperbilirubinemia for a period of one year.

Materials and Methods: Newborns admitted to the Neonatology clinic between September 2020 and August
2021 due to indirect hyperbilirubinemia and undergoing exchange transfusion were analyzed retrospectively.
Demographic data, laboratory parameters, and incidence of complications related to exchange transfusion
were investigated.

Results: A total of 62 infants, 61.3%(38) male and 38.7%(24) female, were included in the study. 53.2%(33) of
the cases were delivered by cesarean section. Mean gestational age was 38(36-41) weeks and mean birth
weight was 30631478 grams. The median age at presentation was found to be 5 (1-22) days. In the etiological
evaluation of the cases, 27.4%(44) Rh incompatibility, 50%(31) ABO incompatibility, 46.8%(29) Subgroup in-
compatibility were observed. More than one discrepancy was detected in 33.8%(21) of the cases. Glucose 6
phosphate dehydrogenase enzyme deficiency was detected in 21% (13) of the cases. No etiological cause was
found in 4.8%(3) of the cases.

Conclusions: Indirect hyperbilirubinemia and related bilirubin encephalopathy still remain a serious problem
and therefore exchange transfusion may be required. In order to reduce serious morbidity and even mortality
due to indirect hyperbilirubinemia, bilirubin monitoring should be done closely and risky babies should be
determined in advance with etiological evaluations.

Key Words: Bilirubin encephalopathy, Exchange transfusion, Indirect Hyperbilirubinemia

0z.

Amag: Hiperbilirubinemi yenidogan bebeklerde sik gorilen bir klinik durumdur ve bilirubin ensefalopatisi
guinimuzde hala 6nemli bir saglik sorunu olmaya devam etmektedir. Bilirubin endigesinin azalmasi ve etyolojik
degerlendirmelerin yeterince yapilamamasi kernikterus gibi ciddi sorunlara yol agmaktadir. Bu ¢calismada, bir
yillik siirede indirekt hiperbilirubinemi nedeni ile exchange transfilizyon yapilan hastalarda, bilirubin ensefalo-
patisi gelisimi ve etiyolojik nedenleri degerlendirilmistir.

Materyal ve Metod: Eyliil 2020-Agustos 2021 tarihleri arasinda neonatoloji klinigine indirek hiperbilirubinemi
nedeni ile yatan ve kan degisimi uygulanan yenidoganlar retrospektif olarak incelendi. Demografik veriler,
laboratuvar parametreleri, kan degisimine bagl komplikasyonlarin gelisme siklig1 arastirildi.

Bulgular: Calismaya %61.3(38)'t erkek, %38.7(24)'si kiz olmak lizere 62 bebek alindi. Olgularin %53.2(33)’si
sezaryen ile dogurtulmustu. Ortalama gebelik yasi median 38(36-41) hafta olup, dogum agirligi ortalama
30631478 gram bulundu. Olgularin ortalama bagvuru yasi median 5 (1-22) giin olarak bulundu. Olgularin ety-
olojik degerlendirilmesinde %27.4(44) tinde Rh uyusmazlgi, %50(31)’sinde ABO uyusmazligl, %46.8(29) unda
Subgrup uyusmazliklarinin oldugu goruldu. Olgularin %33.8(21)'inde birden fazla uyusmazlik tespit edildi. Ol-
gularin %21(13)'inde Glukoz 6 fosfat dehidrogenaz enzim eksikligi saptandi. Olgularin %4.8(3)’inde etyolojik
bir neden bulunamadi.

Sonug: indirek hiperbilirubinemi ve buna bagl bilirubin ensefalopatisi halen ciddi bir sorun olmaya devam
etmektedir ve bu nedenle de exchange transfiizyon uygulanmasi gerekebilmektedir. indirek hiperbiliru-
binemiye bagli ciddi morbidite ve hatta mortalitelerin azaltiimasi agisindan bilirubin izlemi yakindan yapilmali
ve etyolojik degerlendirmeler ile riskli bebekler 6nceden tespit edilmelidir.

Anahtar kelimeler: Bilirubin ensefalopatisi, Exchange transfiizyon, indirek Hiperbilirubinemi
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Introduction

Indirect Hyperbilirubinemia (IHB) is generally within physio-
logical limits and has a benign clinical course in the neonatal
period (1,2). However, bilirubin levels rise to very high levels
in some infants (1,2). When high bilirubin levels are not
treated early and appropriately, they may cause irreversible
brain damage and cause important neurological sequelae
called bilirubin encephalopathy (2). Risk factors for severe
hyperbilirubinemia; prematurity, breastfeeding, increased
bilirubin in the first 24 hours of life, isoimmune hemolytic
diseases (Rh, ABO, Subgroup incompatibility), immune he-
molytic diseases (Glucose 6 phosphate dehydrogenase
(G6PD), pyruvate kinase deficiency, etc.), galatosemia and
cephal hematoma (3). Compared to developed countries, it
is reported that there are 4-5 times more Exchange transfu-
sions(ET) in our country (4). In case of high bilirubin level,
early and rapid initiation of intensive phototherapy is im-
portant, but it is stated that performing blood exchange at
the appropriate time prevents the development of neuro-
toxicity and reduces mortality and morbidity (4). However,
since this procedure is an invasive procedure, serious side
effects may occur (2). In order to reduce the risk of bilirubin
encephalopathy and hospitalizations due to indirect hyper-
bilirubinemia, the American Academy of Pediatrics (AAP)
recommends that health institutions should investigate the
risk factors that may occur before the newborn discharge
procedures, determine the rate of bilirubin increase, and es-
tablish a specific follow-up protocol in this regard(5). In our
country, studies examining the risk factors that cause severe
hyperbilirubinemia, possible outcomes after phototherapy
and/or exchange transfusion therapy, and long-term neuro-
developmental follow-up of the cases are limited(6).

In this study, it was aimed to evaluate the demographic
characteristics, etiological causes, indirect hyperbilirubin
levels and risk factors for the development of acute bilirubin
encephalopathy in infants who underwent exchange trans-
fusion for one year in the neonatal intensive care unit (NICU)
due to indirect hyperbilirubinemia.

Materials and Methods

In this study, 250 infants who were followed up and hospi-
talized with the diagnosis of indirect hyperbilirubinemia in
the NICU between September 2020 and August 2021 were
investigated retrospectively. Out of these cases, the results
of 62 cases meeting the study criteria were evaluated. The
study was approved by the Dicle University medical faculty
ethics committee for non interventional studies
(10.11.2021/442).

Newborns with clinical neonatal jaundice who were born be-
tween 36-42 weeks of gestation, birth weight above 1500 g,
who underwent ET, and who were between 0-28 days after
birth were included in the study. Babies with multiple con-
genital anomalies, born under 1500 g, cyanotic congenital
heart disease, direct hyperbilirubinemia,

and babies born before 36 weeks of gestation and after 42
weeks of gestation were excluded from the study. Babies di

Exchange Transfusion in Indirect Hyperbilirubinemia

agnosed with neonatal jaundice were identified from the ar-
chive files of the cases hospitalized in the NICU during the
study period. Research data about the cases were obtained
from the electronic records in the archive unit of the same
hospital. A standard form was created for the data of each
case. The blood group, subgroups, direct Coombs test (DCT),
demographic characteristics, treatment modalities, treat-
ment durations and hospitalization durations of the babies
and their mothers treated with these forms were recorded.
Complete blood count, biochemical tests, DCT, maternal
and infant blood groups and subgroups of all cases were
evaluated. G6PD levels were taken in patients with signs of
hemolysis. Rh incompatibility if the blood group of the pa-
tients whose mother is Rh negative is Rh positive, the pa-
tients whose blood group is 0 but whose baby blood group
is A, B or AB are ABO incompatibility, the motherisc, e, C, E,
C™w, Kell subgroup antigen negative, infants with positive c,
e, C, E, CMw, Kell antigen were evaluated as subgroup incom-
patibility.

Direct Coombs Test ; Positive or negative status was evalu-
ated from the blood taken into the EDTA tube by agglutina-
tion method.

Determination of Blood Group ; Blood was drawn into a tube
with EDTA . After centrifuging 25 microliters of 5% erythro-
cyte suspension on monoclonal cards (Ortho), they were
evaluated.

Complete blood count (White blood cell count, red blood cell
count, platelet count, hemoglobin, hematocrit , MCV,
MCHC); Made with the CELL-DYN Ruby model.

Serum bilirubin level measurement; Total serum bilirubin
from venous blood samples by enzymatic method with Ar-
chitect 16000 autoanalyzer device, indirect bilirubin and di-
rect bilirubin levels were measured and recorded.

The decision to apply phototherapy and/or exchange trans-
fusion was made on the basis of the total serum bilirubin
(TSB) values accepted in the APA recommendations. Ertung
Ozcan brand Baby Led Force model led phototherapy device
or Novos brand Bilisphere 360 LED versatile intensive pho-
totherapy devices were used as phototherapy devices.
Exchange transfusion process; The procedure was per-
formed in one hour using a 3.5, 5 or 8 Fr umbilical vein cath-
eter selected according to the umbilical vein size of the
baby, a triple tap, serum set and injector, with the method
of drawing blood and giving transfusion blood. The hemody-
namic status, respiratory rate, peak heart rate, blood pres-
sure, and sPO: levels of the patients were recorded during
and after ET.

Statistical analysis

Statistical Package for Social Sciences (SPSS) program ver-
sion 21 was used in the statistical analysis of the data ob-
tained from the subjects included in the study. In the evalu-
ation of the data, descriptive statistical methods, mean and
standard deviation, as well as the comparison of non-nor-
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mally distributed parameters in the comparison of quantita-
tive data were performed using Mann Whitney U test be-
tween groups, and Student's t-test was used in comparison
of normally distributed parameters between groups. P<0.05
values for all tests were considered statistically significant.

Results

A total of 62 infants, 61.3%(38) of whom were male and
38.7%(24) were female, were included in the study. The rate
of delivery by cesarean section/section(C/S) was 53.2%(33).
Mean gestational age was 38(36- 41) weeks and mean birth
weight was 30631478 grams. The median age of the patients
was 5 (1-22) days. (Table 1) Rh incompatibility was observed
in 17 (27.4%) of the patients, ABO incompatibility in 31
(50%) and Subgroup incompatibility in 30 (46.8%). More
than one discrepancy was detected in 21 (33.8%) of the pa-
tients. Glucose 6 phosphate dehydrogenase (G6PD) enzyme
deficiency was detected in 13 (21%) of the cases, and differ-
ent blood group incompatibilities were found in 10 of these
patients. Isolated G6PD deficiency was detected in only 3 pa-
tients. No etiologic cause was found in 8 (12.9%) of the pa-
tients. When the mean total bilirubin values of the cases at
the time of hospitalization were examined, it was found that
26.3+9.8 mg/dL and indirect bilirubin values were 24.519.4

Exchange Transfusion in Indirect Hyperbilirubinemia

was given. The rate of the cases who were treated with IVIG
was found to be 8 (12.9%). The number of cases treated with
IVIG was 13 and the most common etiology was ABO incom-
patibility with a rate of 46.1%.

Table 1. Comparison of the demographic characteristics

Number Total p
n(%) Bilirubin mg/ dL
MeantSD
Gender
Female 24 (38.7) 25.8+9.3 0.47
Male 38 (61.3) 26.7+10.2 ’
Type of birth
NSVD 29 (46.8) 26.3+10.5 0.68
c/s 33 (53.2) 26.419.3 )
Gestational age (week)
(Minimum -Maximum) 38(36-41)
Birth weight (grams) +
MeanSD 3063.1+478
Median age at admision
(days) (Min. -Max.) 5(1-21)
Lf:angth of stay at the hos- 8.4+3.4
pital (days) Mean+SD

NSVD: Normal spontaneous vaginal delivery, C/S: Cesarean section, SD:
Standard deviation

Table 2. Etiological evaluation of all cases

mg/dL. It was found to be 26.7£10.2 mg/dL in male and Et'OI?gy - n (%)
25.8%9.3 mg/dL in female, and there was no statistically sig- AB? '"compa.t'_b_'"ty 19(308)
nificant difference between both genders (p=0.47) (Table 1). Rh mcomp'at'b'"ty __ 2(32)
The mean serum total bilirubin value of those born by nor- SUbg'muP 'nco‘m'p‘at'b'"ty' — 9(145)
mal spontaneous vaginal delivery was 26.3+10.5 mg/dL, and ABO fncompatfbflftw Rh 'ncomp'at'b'"ty — 1{16)
the mean total bilirubin value of those born with C/S was ABO incompatibility + Subgroup incompatibility 6(9.7)
26.3+9.3 mg/dL, and there was no statistically significant dif- Rh incompatibility + Subgroup incompatibility 8(129)
ference between delivery method and total bilirubin levels ABO incompatibility + Rh incompatibility + Subgroupin- |  6(9.7)
(p=0.68) (Table 1). compatibility
Considering the etiological evaluations of all cases, it was | 'solated G6PD deficiency * 3(4.8)
found that ABO incompatibility was the most common (Ta- Other (such as urinary tract infection , Sepsis ) 5(8)
ble 2). DCT was positive in 18 (29%) of all cases. IVIG treat- Etiology not determined 3(4.8)
ment was given to 8 (12.9%) of the patients with direct Total 62 (100)
Cooms Test positivity and signs of hemolysis (Table 3). * G6PD: Glucose 6-phosphate dehydrogenase
Considering the treatments applied to the cases, exchange
transfusion was applied to all patients and phototherapy
Table 3. DCT, IVIG administration and mean total bilirubin values in cases with blood group incompatibility

Blood group incompatibility Number DCT positivity* IVIG* Total

(n) n n bilirubinzSD (mg/ dL)

ABO incompatibility (Total) 32 13 6 25.4£10.5

ABO incompatibility (Alone) 8 0 0 22.4 8.4

ABO incompatibility + Subgroup incompatibility 6 8 0 23.8+7.8

ABO incompatibility + Rh incompatibility + Subgroup incompatibility 6 1 1 20.4 6.1

Rh incompatibility (Total) 17 3 0 23.449.5

Rh incompatibility (Alone) 2 0 0 20.8 1.2

Rh incompatibility + Subgroup incompatibility 8 2 0 20.4 £8.2

Subgroup incompatibility (Total) 29 9 one 26.7+8.9

Subgroup incompatibility (Alone) 9 3 0 21.5+5.8

* DCT: Direct Coombs test. IVIG: Intravenous Immunoglobulin, SD: standard deviation.
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Discussion

Acute and chronic bilirubin encephalopathy due to indirect
hyperbilirubinemia still remains an important health prob-
lem. In this study, we tried to explain the characteristics,
etiology and complications of patients who underwent ex-
change transfusion due to indirect hyperbilirubinemia in a
single center within a year.

Exchange transfusion is a type of blood transfusion in which
the patient's blood or its components are exchanged with
other blood or blood products, and the aim is to lower the
serum bilirubin level to reduce the risk of kernicterus(7).
The ET technique was applied for the first time by Diamond
et al.(8) in 1951 to control hyperbilirubinemia due to Rh in-
compatibility and to prevent kernicterus, which is a chronic
bilirubin encephalopathy. In addition to reducing the level
of bilirubin in exchange transfusion, it is also possible to
correct anemia caused by hemolysis, to remove maternal
antibodies, to remove antibody-bound erythrocytes and
other toxic substances(9). Exchange transfusion is recom-
mended in cases of lysis of erythrocytes due to hemolysis,
in cases where the TSB value rises rapidly above the thresh-
old values, in cases of severe anemia and in cases where
indirect bilirubin value does not decrease despite intense
phototherapy (9).

Tiras et al.(10) found the blood exchange rate to be 6.8%
and 13.3% by Narli et al.(11) in patients followed up for in-
direct hyperbilirubinemia, and it was seen that the most
common cause was ABO blood group incompatibility. In our
study, ET was performed in 62 (18.5%) of the cases, and it
was seen that the most common reason was ABO and Sub-
group incompatibility.

Various complications such as sepsis and necrotizing enter-
ocolitis are seen in patients undergoing exchange transfu-
sion due to acute bilirubin encephalopathy. The increase in
the rate of neurological sequelae after hyperbilirubinemia
both impairs the patient's quality of life and imposes seri-
ous economic and social burdens on the society. There are
major and minor risk factors in hyperbilirubinemia (12). The
emergence of jaundice in the first 24 hours, DCT positivity,
enzyme disorders such as G6PD deficiency, blood group, Rh
and subgroup incompatibility, history of phototherapy
and/or exchange transfusion in a previous sibling, and East
Asian race are considered major risk factors (12). Advanced
week of gestation, jaundice before discharge, history of
jaundice in a previous sibling, maternal age over 25, and
male gender are minor risk factors (12).

Neonatal hemolytic disease is a reaction formed by the an-
tibodies formed in the mother due to blood incompatibility
against the antigens in the erythrocytes of the newborn.
ABO, Rh and subgroup incompatibilities can cause this(13).
The incidence of indirect hyperbilirubinemia due to Rh sen-
sitization is gradually decreasing with the widespread use
of Anti-D gamma globulin, which is applied in the case of Rh
antigen testing during pregnancy and if Rh-negative mother
has a Rh-positive spouse. However, the rate of minor blood
group incompatibility other than Rh (D) antigen such as

Exchange Transfusion in Indirect Hyperbilirubinemia

Kell, ¢, C, E, e, duffy is increasing (14).

Subgroup incompatibility should be considered in the pres-
ence of severe hemolysis with indirect hyperbilirubinemia,
and/or in newborns with DCT positive and profound ane-
mia (15). Newborns with subgroup blood group incompati-
bility may present with a clinical spectrum ranging from
asymptomatic to severe hydrops fetalis (16).

In our study, the rate of cases with ABO incompatibility was
32 (51.6%), while those with ABO incompatibility alone
were found to be 19 (30.6%). The rate of patients with Rh
incompatibility is 9 (14.5%) and those with Rh incompatibil-
ity alone are 2 (3.2%). We think that this is due to the fact
that obstetricians, family physicians and pediatricians are
aware of this situation and that Rhogam administration and
bilirubin follow-up are more serious. The rate of patients
with subgroup incompatibility was 29 (46.7%) and 9
(14.5%) with subgroup incompatibility alone. The fact that
subgroup incompatibility is more common than known sug-
gests that there may be subgroup incompatibility among
cases of unknown cause and that there may be a propor-
tional increase due to the decrease in exchange transfusion
due to Rh incompatibility. For this reason, subgroup incom-
patibility should be investigated in patients undergoing ex-
change transfusion.

Antibodies detected by direct Coombs test are in IgG struc-
ture. Because all of the anti-D antibodies and some of the
anti-A antibodies are in the IgG structure, DCT is seen with
a high rate of Rh incompatibility (17). In our study, DCT was
positive in 18 (29%) of the patients hospitalized due to hy-
perbilirubinemia, and it was found in 13 (72%) of them with
ABO incompatibility.

The most common enzyme defect in the world is G6PD en-
zyme deficiency (18). G6PD enzyme deficiency, which is X-
linked recessively inherited, is highest in Africa, Asia, the
Middle East, Latin America and the Mediterranean region
and affects approximately 400 million people (5,14). In our
study, 3 patients had to undergo exchange transfusion due
to G6PD deficiency, and G6PD deficiency was accompanied
by other incompatibilities in 10 patients. In patients pre-
senting with hyperbilirubinemia in countries with risk for
G6PD enzyme deficiency, G6PD enzyme deficiency should
be investigated and bilirubin follow-up should be planned
accordingly.

In some studies on IHB seen in the neonatal period, the pro-
portion of cases without any etiologic cause varies. No
cause was found in 64% of the cases in a study conducted
in Canada, in 50.7% in a study conducted in Iran, and 18.4%
in a multicenter study from Turkey (18-20). In our study, no
cause was found in 3 (4.8%) of the cases who underwent
exchange transfusion due to IHB. The reason why the rate
was found to be lower than other studies was thought to
be due to the fact that many tests for hyperbilirubinemia
could be performed in our unit. As seen in our study, the
etiology of exchange transfusion due to hyperbilirubinemia
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can be clarified when extensive etiological studies are con-
ducted for neonatal hyperbilirubinemia. Thus, undesirable
adverse effects due to bilirubin encephalopathy will be re-
duced, and the frequency of kernicterus will decrease, both
in the patient and in the next child.

Many studies have shown that male gender is a risk factor
for hyperbilirubinemia, and it is among the minor risk fac-
tors by the AAP (5). In a multicenter study conducted by Er-
deve et al., 53.3% of hyperbilirubinemia cases were found
to be male (18). In our study, 38 (61.3%) of the cases were
male, and the male/female ratio was found to be 1.58. In
our study, it was shown that there was no significant rela-
tionship between exchange transfusion and gender, alt-
hough it was more common in males in patients undergo-
ing exchange transfusion (p=0.47).

Limitations

The most important limiting factor is that it was done in a
single center and with a limited number of patients. In the
continuation of the study, the fact that the patients were
not evaluated clinically and neurologically was considered
as another limiting factor.

Conclusion

Prevention of hyperbilirubinemia and consequent ex-
change transfusion is based on the identification of babies
at risk and the effective use of early diagnosis and treat-
ment methods, identifying the risk factors necessary to re-
duce total bilirubin levels. In neonatal hyperbilirubinemia,
if early diagnosis and treatment is not performed, exchange
transfusion is performed. Both brain damage due to en-
cephalopathy and complications related to exchange trans-
fusion have high morbidity and mortality. Today, while ABO
and Rh incompatibilities, which have an important etiolog-
ical place, are closely followed, other etiological conditions
such as subgroup incompatibility, infections, G6PD defi-
ciency, hypothyroidism, metabolic diseases should be kept
in mind, bilirubin concerns should not be ignored, and early
diagnosis and treatment should be performed. In order for
this method to be applied as a standard, extensive studies
with large numbers of patients are needed.
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Arastirma Makalesi / Research Article

Sanliurfa’da Postpartum Uriner inkontinans Prevalansi ve Etkileyen Faktorler
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Oz.

Amag: Calisma, Sanhurfa’da postpartum driner inkontinans prevalansi ve etkileyen faktorleri belirlemek
amaciyla yapilmistir.

Materyal ve metod: Kesitsel tipte olan arastirmanin evrenini, Sanliurfa merkez ilgelerinde Aile Saglig
Merkezlerinden saglik hizmeti alan bir yil icinde dogum yapmis kadinlar olusturmustur. Ornek seciminde
kiime 6rnekleme yontemi kullanilmis ve ¢alisma toplam 300 kadin ile tamamlanmistir. Verilerin deger-
lendirilmesinde, tanimlayici istatistiklerden yiizde, ortalama, ortanca ve standart sapma; tek degiskenli
analizlerden Ki-Kare ve Mann Whithney-U testi kullaniimistir.

Bulgular: Kadinlarin %40.3’Uinde postpartum Uriner inkontinans (%26.3’U stres tip Uriner inkontinans,
%24.7’si sikisma tip driner inkontinans ve %11.7’si mikst tip Uriner inkontinans) oldugu belirlenmistir.
Herhangi bir egitim kademesini tamamlamamis sadece okur yazar olan, sosyal glivencesi olmayan, yas
ortancasi 28 (18-43)'den buyik olan, kendiliginden dustk oyklst bulunan, son dogumu 24 saatten daha
uzun siiren, gebelik sayisi ve normal vajinal dogum sayisi daha fazla olan, konstipasyon ve 6ksurik sikayeti
bulunan kadinlarda postpartum uriner inkontinansin daha fazla oldugu saptanmistir (p<0.05).

Sonug: Calisma sonuglarina gore, kadinlarda postpartum Uriner inkontinans diizeyinin yiksek oldugu,
sosyo-demografik ve obstetrik olumsuzluklar ile abdominal basinci artiran kronik rahatsizliklarin post-
partum driner inkontinansi artirdig belirlenmistir. Bu sonuglar dogrultusunda; postpartum uriner inkon-
tinans semptomlari, alinabilecek 6nlemler ve tedavisine yonelik olarak kadinlarin saglik personelleri tara-
findan bilgilendirilmesi, degerlendirilmesi, desteklenmesi igin gerekli egitim ve danismanliklarin yapilmasi
onerilmistir.

Anahtar Kelimeler: Kadin, Uriner inkontinans, Postpartum iriner inkontinans, Sanlurfa

Abstract

Background: The aim of study was to determine the prevalence of postpartum urinary incontinence and
the affecting factors in Sanliurfa.

Materials and Methods: The study was conducted in cross-sectional type. The population of the study
consisted of women who gave birth within a year and received health services from Family Health Centers
in central districts of Sanlurfa. Cluster sampling method was used for the selection of the sample and the
study was completed with 300 women. For the analysis of the data, descriptive statistics of percentage,
mean and standard deviation were used together with Chi-square as a univariate analysis and Man Whit-
ney-U test.

Results: 40.3% of women had postpartum urinary incontinence (26.3% stress urinary incontinence,
24.7% urge urinary incontinence and 11.7% mixed urinary incontinence). Postpartum urinary inconti-
nence was found to be more common among women who had not completed any educational level and
were only literate with no social security, a median age more than 28, a history of miscarriage, a labor
and birth process that lasted for more than 24 hours, a number of pregnancies, a complain of constipa-
tion and cough, and higher normal vaginal deliveries (p<0.05).

Conclusions: According to the results of the study, it was found that the postpartum urinary incontinence
level was high in the women, and socio-demographic, obstetric problems and chronic diseases that inc-
rease abdominal pressure led to higher rates of postpartum urinary incontinence. In line with these re-
sults, it is suggested to provide necessary training and counseling by health staff to inform, evaluate and
support women for postpartum urinary incontinence symptoms, possible precautions, and treatment.

Key Words: Women, urinary incontinence, postpartum urinary incontinence, Sanliurfa
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Giris

Uriner inkontinans (Ui), istem digi idrar kaybi olarak
tanimlanmaktadir. Stres, sikisma, mikst gibi alt tiplere
ayrilmaktadir (1). Kadinlarda erkeklerden daha sik
gorilmektedir. Diinya genelinde 300 milyondan fazla kadinin
Ui sorunu yasadigi tahmin edilmektedir (2). Ui, hayati bir risk
olusturmamasina ragmen kadinlarin sosyal hayatlarinda zor-
luklar meydana getiren, baska psikolojik ve fizyolojik sorun-
lara neden olan bir saglk problemidir (3,4).

Kadinlarda siklikla yas ilerledikge ortaya ¢ikan Ui sorunu, ayni
zamanda gebelik ve postpartum donemlerinde de goriilmek-
tedir (5). Gebelik ve dogum sirasindaki anatomik degisiklikle-
rin, denervasyon ve travmatik yaralanmalarin alt genitoUri-
ner sistemi ve pelvik tabani etkileyerek Ui'a neden olabildigi
belirtiimektedir (6). Ayni zamanda, dogum eylemi sirasinda
pelvik tabanda bilingli cerrahi kesiler veya kendiliginden geli-
sen yirtiklar da postpartum Ui’ye zemin hazirlamaktadir (5,7).
Tim bunlarin yanisira Ui'in, gebelik sirasinda meydana gele-
bilecek néromduskiiler Gretral sfinkter fonksiyonundaki degi-
sikliklerden de kaynaklanabilecegi ve bu durumun post-
partum donemde de devam edebilecegi belirtiimektedir
(8,9). Literatiirde postpartum Ui prevelansi %6.49 ile %55
arasinda bildirilmektedir (10-13).

Sanliurfa, Turkiye’de toplam dogurganlik hizinin ve kaba do-
gum hizinin en yiiksek oldugu ildir (14). Kadinlarin gebelik ve
dogum sayisinin fazla olmasi, bu bélgede postpartum Ui pre-
valansinin ylksek olabilecegini disundiirmektedir. Post-
partum donemdeki kadinlarda tedavisi miimkin ve yiksek
ihtimalle basarili olan Ui prevalansinin ve etkileyen faktérle-
rinin belirlenmesi, bu soruna iliskin saglik politikalarinin gelis-
tirilebilmesi agisindan énemli veri kaynaklari olacaktir. Bu ne-
denle arastirma, Sanlurfa’da postpartum Ui prevalansi ve et-
kileyen faktorleri belirlemek amaciyla yapiimigtir.

Materyal ve Metod
Arastirmanin Tipi
Arastirma kesitsel tiptedir.

Arastirmanin Yeri
Arastirma Sanhurfa il merkezinde yuratalmdastar.

Yiiriitiildiigii Tarih

Arastirmanin verileri Ocak-Subat 2021 tarihinde toplanmis
olup, arastirma Ocak 2021- Ocak 2022 tarihleri arasinda San-
hurfa il Merkezi’nde yiiriitiimustar.

Arastirmanin Evreni ve Orneklem Segimi

Arastirmanin evrenini, Sanliurfa merkez ilgelerinde Aile Sag-
g1 Merkezlerinden (ASM) saglik hizmeti alan ve son bir yil
icinde dogum yapmis kadinlar olusturmustur. Ornek segimi
kiime 6rnekleme yontemi ile yapilmistir. Her bir ASM bir
kiime olarak kabul edilmistir. Arastirma bolgesindeki toplam
kiime sayisi 69’dur. Arastirma evreninin listesini elde etmek
gic oldugu icin; zamani sabit tutarak ve ay iginde basvuran-
larda 6nemli bir degisiklik olmayacagini varsayarak drnek se-
¢imi ASM’ye basvuran kadinlardan yapilmis, iki glin boyunca
ASM’ye basvuran kadinlar kiime ¢apini olusturmustur.
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Gilinde ASM’lere ka¢ kadinin basvurdugu bilinmedigi ve kag
kisinin postpartum Uriner inkontinans sikayeti oldugu tahmin
edilemediginden, dogru hassasiyetle 6rnek buylkligi hesap-
lamak icin merkez ilgelerden (Haliliye, Eyylbiye, Karakopri)
birer ASM basit rastgele yontemle pilot yapmak Ulzere segil-
mistir. Pilot calisma sonucunda; toplam kiime sayisi 69, orta-
lama kiime ¢api 37.300, evren orantisi tahmin edicisi 0.446,
pilotun varyansi 2.465, evren orantisi tahmin edicisinin var-
yansi 0.00056, tahmini tolerans siniri 0.310, tahmini hata si-
nirt 0.030, alinarak kiime sayisi sekiz olarak hesaplanmistir.
ilcelerdeki ASM sayisina orantili olarak Karaképrii ilcesinden
iki, Haliliye ve EyyUbiye ilcelerinden tGger ASM 6rneklem igin
basit rastgele yontemle secilmistir.

Arastirmaya, Karakopri ilgesinden 48, Haliliye ilgesinden 115
ve Eyyibiye ilgesinden 137 olmak lizere toplam 300 kadin ka-
tilmustir.

Ornekleme dahil olma kriterleri;

- Son bir yil icinde dogum yapmis olmak,

- Son dogumundan oOnce Uriner inkontinans sikayeti olma-
mak,

- iletisim sorunu olmamak (dil sorunu, konusma, isitme vb.),
- Arastirmaya katilmaya gonulli olmak.

Ornekleme dislama kriteri;
- Gebe olmak,
- Herhangi bir psikolojik/ algilama sorunu olmak.

Verilerin Toplanmasi

Arastirmanin verileri, literatlr (2,3,15-17) taranarak olustu-
rulan Veri Toplama Formu araciligiyla ylz ylize gérisme tek-
nigi kullanilarak toplanmistir. Veri Toplama Formu 37 soru-
dan (sosyo-demografik 6zelliklerine iliskin 8 soru, gebelik ve
dogum oykisiine iliskin 13 soru, Ui riskini arttiran faktérlere
iliskin 12 soru ve Ul tipine iliskin 4 soru) olusmaktadir.

Verilerin Degerlendirilmesi

Arastirmada elde edilen veriler, bilgisayar ortaminda Statical
Package for Social Sciences for Windows 20.0 istatistik paket
programi kullanilarak arastirmaci tarafindan degerlendiril-
mistir. Verilerin degerlendirilmesinde, tanimlayici istatistik-
lerden ylizde, ortalama, ortanca ve standart sapma; tek de-
giskenli analizlerden Ki-Kare ve Mann Whithney-U testi kulla-
nilmistir. Sonuglar %95.0 giiven diizeyinde analiz edilmistir.
Arastirmanin bagimh degiskeni; postpartum Ui durumudur.
Arastirmanin bagimsiz degiskenleri ise; sosyodemografik
ozellikler, obstetrik éykii ve Ul'ye iliskin dzelliklerdir.

Tanimlamalar

Cogunlukla zorlayici efor sarf edilirken veya batin ici basinci
arttiracak eylemler esnasinda (6kstirik, hapsirik vb.) bilingsiz
ortaya cikan idrar kagirma durumu “stres triner inkontinansi”
(SUI); detriisér kasinin asiri aktivitesi ile karakterize olan, ki-
side aniden ve engellenemeyen bicimde ortaya g¢ikan miksi-
yon hissinin gelmesi ve idrarin kagirldigi durum “urge-si-
kisma Uriner inkontinansi” (UUI); zorlayici efor sarf edilirken
veya batin ici basinci arttiracak eylemler ile detriisor kasin
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asiri aktivasyonuna bagli ortaya ¢ikan ani miksiyon hissinin
kombine olarak ortaya ¢ikmasiyla gelisen idrar kagirma du-
rumu ise “mikst triner inkontinans” (MUI) olarak kabul edil-
mistir (15).

Arastirmanin Etik Boyutu

Arastirmanin etik agidan uygunlugu icin Harran Universitesi
Etik Kurulu’ndan (09.12.2020 tarih ve 48627 sayili) ve uygula-
nabilmesi icin il Saglik Miidiirligi’nden (13.01.2021 tarih ve
49781372-772.99 sayih) yazili izin, calismaya katiimayi kabul
eden kadinlardan ise bilgilendirilmis onamlari alinmstir.

Arastirmanin Sinirlihiklari ve Giigliikleri

Arastirma verisi, s0zlii beyana dayali olarak toplanmistir. Bir-
¢ok ASM’nin ¢ok kalabalik olmasi, kadinlarin ¢ocuklari ya da
bebekleri ile basvuru yapmalari goérismeleri glglestirmistir.

Bulgular

Kadinlarin yas ortalamasi 27.44+5.6’dlr. Kadinlarin %22.7’si
herhangi bir egitim kademesini tamamlayamamis ve %
85.7’si herhangi bir iste calismamaktadir. Kadinlarin %34.7’si-
nin sosyal glivencesi yoktur ve %86.0’sinin geliri giderinden
azdir. Evde en sik kullandiklari dil Turkge’dir (%49.3). Beden
kitle indeksi (BKi) ortalamalari 25.77+4.03’dir. Kadinlarin es-
lerinin %50’si ilkdgretimi tamamlamistir.

Kadinlarin gebelik sayisi ortalamasi 3.2+2.1, ilk dogum yasi
ortalamasi 2214.0, kendiliginden distk sayisi ortalamasi 1.6
+1.1, sezaryen dogum sayisi ortalamasi 2.01+1.0 ve normal
dogum sayisi ortalamasi 2.49+1.4’dir. Kadinlarin %36.0’sinin
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kendiliginden disik yapma ve %0.3’Unin kiretaj olma oy-
kiist vardir. Kadinlarin %99.7’si son dogumunu bir saglhk ku-
rulusunda yapmistir ve son dogumda kadinlarin %2.3’linlin
cogul gebelik, %13.3’Uniln 24 saatten uzun siiren dogum ey-
lemi, %5.7’sinin iri bebek dogurma, %1.3’Gnin makat gelisli
bebek dogurma, %0.7’sinin midahaleli dogum, %42.7’sinin
epizyotomi onarimi 6ykisu vardir.

Kadinlarda postpartum Ui riskini artiran faktorler incelendi-
ginde; kadinlarin %31.7’sinin konstipasyon, %0.7’sinin néro-
lojik hastalik, %1.0’inin gegirilmis pelvik cerrahi, %9.7’sinin
kronik hastalik, %5.0'inin ila¢ kullanma, %10.0’'unun sigara
icme, %2.3’Unln 6ksurik sikayeti ve % 40.7’sinin son 1 yilda
gecirilmis idrar yolu enfeksiyonu 6ykust vardir. Kadinlarin
ginlik sigara igme miktar 7.7 (+6.1) adettir ve sigara icme
slresi ortalamasi 8.2 (£5.02) yildir. Kadinlarin 6ksirik sika-
yeti slresinin ortalamasi 6 aydir. Kadinlar son bir yilda orta-
lama 1.7 (£0.9) kez idrar yolu enfeksiyonu gegirmislerdir.
Kadinlarin % 40.3’tinde postpartum Ui vardir. Bu kadinlarin,
%26.3’tinde SUI, %24.7’sinde UUI, ve %11.7’sinde MUi bulun-
maktadir (Tablo 1).

Tablo 1. Kadinlarda Postpartum Uriner inkontinans Duru-
muna iliskin Ozelliklerin Dagilimi.

Uriner inkontinans ve Tipi Sayi %

Uriner inkontinans Yok 179 59.7
Stres Tip Uriner inkontinans 79 26.3
Sikisma Tip inkontinans 74 24.7
Mikst Tip Uriner inkontinans 35 11.7

*Uriner inkontinans tipine iliskin sorular birden fazla yanit verilmistir.

Tablo 2. Kadinlarin Bazi Tanitici Ozelliklerinin Postpartum Uriner inkontinans Gériilme Durumuna Gére Dagilimi-1

Postpartum Uriner inkontinans

Var Yok istatiksel Analiz
Tanitici Ozellikler Sayi % Sayi % X2 [
Egitim Durumu
Okur-yazar degil 21 39.6 32 60.4
Okur-yazar 10 66.7 5 333
ilkégretim 61 41.8 85 58.2 12.76 0.012
Ortadgretim 23 45.1 28 54.9
Universite ve iizeri 6 17.1 29 82.9
Calisma Durumu
Caligiyor 13 30.2 30 69.8
Galismiyor 108 42.0 149 58.0 1.66 0.197
Meslek
Memur 3 21.4 11 78.6
Tarim isgisi 10 34.5 19 65.5
Ev Hanimi 108 42.0 149 58.0 2.79 0.247
Esinin Egitim Durumu
Okur-yazar degil 9 47.4 10 52.6
Okur- yazar 5 38.5 8 61.5
ilkégretim 64 42.7 86 57.3 3.94 0.414
Ortadgretim 31 41.9 43 58.1
Universite ve tzeri 12 27.3 32 72.7
Evde En Cok Konugulan Dil
Turkge 58 39.2 90 60.8
Kirtce 24 36.9 41 63.1 112 0.57
Arapga 39 44.8 48 55.2
Ekonomik Durum
Geliri Giderinden Az 103 39.9 155 60.1
Geliri Giderine Esit/ Fazla 18 42.9 24 57.1 0.03 0.849
Sosyal Giivence
Var 68 34.7 128 65.3
Yok 53 51.0 51 49.0 6.81 0.009
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Okur-yazar olan (%66.7), gelir getiren bir iste ¢alismayan
(%42.0), ev hanimi olan (%42.0) esi okur- yazar olmayan
(%47.4) evde en ¢ok Arapcga konusan (%44.8), geliri giderine
esit ya da daha yuksek olan (%42.9) ve sosyal giivencesi ol-
mayan (%51.0) kadinlarda postpartum Ui daha fazladir.

Tek degiskenli analizlerle egitim durumu ve sosyal glivence-
nin postpartum Ui Gizerine istatistiksel olarak anlamli etkisi

Sanhurfa’da Postpartum Uriner inkontinans Prevalansi

saptanmistir (p<0.05). Ancak, ¢alisma durumu, meslek, esi-
nin egitim durumu, evde en ¢ok konusulan dil ve ekonomik
durum agisindan gruplar arasinda istatistiksel olarak anlamh
farkhhk saptanmamistir (p>0.05) (Tablo 2).

Yas ortancasi yiiksek kadinlarda Ui daha fazla saptanmis-
tir(p<0.05). BKi’'nin Ui (zerine etkisi gdsterilmemistir
(p>0.05). (Tablo 3).

Tablo 3. Kadinlarin Bazi Tanitici Ozelliklerinin Postpartum Uriner inkontinans Gériilme Durumuna Gére Dagilimi-2

Postpartum Uriner inkontinans

Var Yok istatiksel Analiz
. . Ortanca Ortanca
Taniticl Ozellikler (Min-Max) (Min-Max) M-W U P
Yasg 28 (18-43) 26 (18-42) 9195.5 0.026
BKi 25.39 (18.37-41.02) 25.59 (16.33-36.72) 10238.5 0.423

Kendiliginden diisuk 6ykisl olan (%53.0), kiiretaj oykisi ol-
mayan (%40.5), son dogumunda; ¢cogul gebeligi olmayan
(%40.6), dogumu 24 saatten uzun siiren (%60), iri bebek do-
guran (%58.8), makat gelisli bebek doguran (%50.0), mida-
haleli dogumu olan (%50.0) ve epizyotomi onarimi gegiren
(%42.2) kadinlarda postpartum Ui daha fazladr.

Tek degiskenli analizlerde, kendiliginden diisiik 6ykisi olan-
larda ve son dogumu 24 saatten uzun slrenlerde post-
partum Ul sikligi daha fazla saptanmistir (p<0.05). Kiiretaj
oykisi, son dogumda ¢ogul gebelik, iri bebek dogurma, ma-
kat gelisli bebek dogurma, miidahaleli dogum ve epizyotomi
onarimi durumunin postpartum Ul lizerine etkisi gdsterilme-
mistir (p>0.05) (Tablo 4).

Tablo 4. Kadinlarin Bazi Obstetrik Ozelliklerinin Postpartum Uriner inkontinans Gériilme Durumuna Gére Dagihmi-1

Postpartum Uriner inkontinans

Var Yok istatiksel Analiz
Obstetrik Ozellikler Sayi % Sayi % X2 P
Kendiliginden Diisiik
Oykiisii
Var 53 49.1 55 50.9 >.357 0.021
Yok 68 354 124 64.6
Kiiretaj Oykiisii
Var 0 0.0 1 100.0 * 1.00
Yok 121 40.5 178 59.5
Son dogumda Cogul
Gebelik Durumu
Var 2 28.6 5 71.4 * 0.705
Yok 119 40.6 174 59.4
Son dogumu 24 Saatten
Uzun Siirme Durumu
Var 24 60.0 16 40.0 6.505 0.011
Yok 97 37.3 163 62.7
Son Dogumda iri Bebek
Dogurma Durumu
Var 10 58.8 7 41.2
Yok 111 39.2 172 60.8 181 0.178
Son Dogumda Makat Geligli Bebek Dogurma Durumu
Var 2 50.0 2 50.0
Yok 119 40.2 177 59.8 * 1.00
Son Dogumda Miidahaleli
Dogum Durumu
Var 1 50.0 1 50.0 " 1.00
Yok 120 40.3 178 59.7 )
Son Dogumda Epizyotomi Onarimi Durumu
Var 54 42.2 74 57.8
Yok 67 39.0 105 61.0 0199 0.656

*Fisher Exact test yapilmistir.
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Kadinlarda gebelik sayisi ve normal dogum sayisi yliksek
olanlarda postpartum Ui daha fazla saptanmistir(p<0.05).
Ancak, ilk dogum yasi ve sezaryen dogum sayisinin PPUI {ize-
rine etkisi gosterilmemistir (p>0.05) (Tablo 5).
Konstipasyonu olan (%50), norolojik hastaligi olmayan
(%40.6), gecirilmis pelvik cerrahisi olan (%66.7), kronik has-
taligi olan (%51.7), ilag kullanan (%60), sigara icen (%56.7),
oksirik sikayeti olan (%100) ve son bir yilda idrar yolu en-
feksiyonu geciren (%45.9) kadinlarda postpartum Ui daha
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fazladir.

Tek degiskenli analizlerde konstipasyon ve oksurik sikayeti
olanlarda postpartum Ui daha fazla saptanmistir (p<0.05).
Ancak, norolojik hastalik varligi, gegirilmis pelvik cerrahi,
kronik hastalik varhgi, ilag kullanimi, sigara igme durumu ve
son bir yilda idrar yolu enfeksiyonu gecirme durumunun

PPUI Gizerine etkisi gdsterilmemistir(p>0.05) (Tablo 6).

Tablo 5. Kadinlarin Bazi Obstetrik Ozelliklerinin Postpartum Uriner inkontinans Gériilme Durumuna Gére Dagilimi-2

Postpartum Uriner inkontinans

Var Yok istatiksel Analiz
I Ortanca Ortanca
Obstetrik Ozellikler ( Min- Max) (Min- Max) M-W U p
Gebelik Sayisi 3(1-13) 3(1-9) 8520.0 0.001
ilk Dogum Yasi 21 (14-36) 21 (16-41) 10253.0 0.432
Normal Vajinal Dogum Sayisi 2 (0-10) 2 (0-6) 9007.0 0.011
Sezaryen Dogum Sayisi 0(0-4) 0(0-5) 10515.5 0.638

Tablo 6. Kadinlarda Postpartum Uriner inkontinans Riskini Arttiran Bazi Faktérlerin Postpartum Uriner inkontinans Go-

rilme Durumuna Goére Dagilimi

Postpartum Uriner inkontinans

Var Yok istatiksel Analiz
Risk Etmenleri Sayl % Say! % X2 P
Konstipasyon
Var 50 52.6 45 47.4 8.006 0.005
Yok 71 34.6 134 65.4
Norolojik Hastalik Varligi
Var 0 0.0 2 100.0 * 0.517
Yok 121 40.6 177 59.4
Gegirilmis Pelvik Cerrahi
Var 2 66.7 1 33.3 * 0.567
Yok 119 40.1 178 59.9
Kronik Hastalik Varhgi
Var 15 51.7 14 48.3 1.247 0.264
Yok 106 39.1 165 60.9
ilag Kullanimi
Evet 9 60.0 6 40.0 1.75 0.186
Hayir 112 39.3 173 60.7
Sigara igme Durumu
Evet 17 56.7 13 433 2.980 0.084
Hayir 104 38.5 166 61.5
Oksiiriik Sikayeti
Var 7 100.0 0 0.0
Yok 114 38.9 179 61.1 * 0.002
Son 1 Yilda Gegirilmis
idrar Yolu Enfeksiyonu
Var 56 45.9 66 54.1 2.274 0.132
Yok 65 36.5 113 63.5

*Fisher Exact test yapilmistir.

Tartisma

Uriner inkontinans, kisinin miktari fark etmeksizin istemsiz
olarak idrarini kagirma durumudur ve diinya genelinde
daha siklikla kadinlarda gorulmektedir (15,18,19). Kadinla-
rin gebelik ve dogum siirecine maruz kalmalari U’nin post-
partum donemde sik gorilmesindeki en blyilk etkenlerdir
(5,10,13,17,20).

Diinyada postpartum Ui prevalansi %6.49 ile %55.0 gibi ge-
nis bir aralikta degiskenlik gostermektedir (10,12,13,21).
Ulkemizde ise postpartum Ui prevalansi %13.5 ile %55 ara-
sinda degismektedir (16, 22-24). Prevelansin bu kadar farkh
olmasinin nedeni, postpartum Ui tani kriterlerinin farkli kul-
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lanilmasi, arastirma popdilasyonlarinin farkliigi ve aras-
tirma yontemi gibi pek ¢ok faktérden kaynaklanabilir (25).
Bu calismada ise postpartum Ui prevelansi %40.3 diize-
yinde oldukga yiksek olarak belirlenmistir. Calisma popd-
lasyonunda postpartum Ui oranin bu denli yiiksek olmasi,
bu bolgedeki kadinlarin dogurganlk hizinin yiiksek olmasi
ile iliskili olabilir. Nitekim literatiirde gebelik ve dogumun Ui
riskini artirdigi belirtilmektedir (20, 26). Siahkal ve ark.
(2020)’'In meta analiz ¢calismasina gore; dogum sekli, epiz-
yotomi, perineal yirtik, yas, gebelik 6ncesi BKi ve neonatal
dogum agirhigi Ul ile dogrudan iliskili olarak bulmustur (27).
Sanliurfa, 2020 yili dogum istatistiklerine gore Tirkiye'de
dogurganlik hizi (3.71) ve kaba dogum hizi (binde 28.3) en
ylksek ildir (14). Bu verilere paralel olarak ¢alismamizda,
kadinlarin gebelik sayilari yliksektir ve gebelik sayisiile post-
partum Ui arasinda anlamliiliski bulunmustur. Ayrica litera-
tiirde vajinal dogumun sezaryenle doguma gére Ui agisin-
dan daha yiksek risk faktori oldugu belirtilmektedir
(28,29). Literatiirle uyumlu olarak bu g¢alismada da vajinal
dogum yapan kadinlarda postpartum Ui diizeyi daha yiik-
sektir.

Calismada, kadinlarin yaklasik dortte birinin herhangi bir
egitim kademesini tamamlayamadigi ve yaklasik lgte biri-
nin sosyal glivencesinin olmadigi; egitim dizeyi dusiik olan
ve sosyal glivencesi bulunmayan kadinlarda Ui diizeyinin
daha yiiksek oldugu saptanmistir. Egitim diizeyi kisinin sag-
lik algisinda, saglikli yasam davranislarini gelistirmesinde ve
kullanmasinda 6nemli bir faktorken, saghk glvencesinin ol-
masi saglik hizmetlerine ulasilabilirliginde ve bu hizmetleri
kullanim dizeylerini artirmada 6énemli bir faktérdir. Calis-
mamiza paralel olarak Ege (2008) (16) ve Baykus’un (2016)
(30) birbirinden bagimsiz ¢alismalarinda da kadinlarin egi-
tim diizeyi arttikga postpartum dénem Ui oraninin diistigi
belirtilmektedir.

Calismada kadinlarin yasi arttikca postpartum Ui diizeyinin
arttigl saptanmistir. Literatlirde, yas ilerledikge Uretral sis-
tem dokularindaki degisikliklere (kan damarlari ve kaslarin
hacminde azalma, bag doku hacminin artmasi, mesanenin
mevcut rezidlel kapasitesinin altina diismesi, idrara ¢ikma
miktarinin artmasi, akimin azalmasi gibi) bagl olarak tretral
fonksiyonlarda bozulma olabilecegi belirtiimektedir (31).
Bu nedenle beklenen bir sonugtur.

Gebelik ve dogum eyleminde meydana gelen komplikas-
yonlarin (abortus, uzamis eylem, midahaleli dogum gibi)
pelvik taban kaslari ve lirogenital sistemin daha ¢ok hasar
almasina neden olarak Ui’ye yatkinligi artirdigi belirtiimek-
tedir (26). Bu bilgiyi destekler nitelikte, calismada kendili-
ginden diistk 6ykisi olan, son dogumunda; dogumu 24 sa-
atten uzun siren, iri bebek doguran, makat gelisli bebek do-
guran, midahaleli dogumu olan ve epizyotomi onarimi ge-
giren kadinlarda postpartum Ui’nin daha fazla oldugu sap-
tanmistir. Ancak yapilan istatistiksel degerlendirmede sa-
dece kendiliginden disuk dykisi ve son gebeliginde uzamig
eylem 8ykiisii postpartum Ul ile iliskili faktorler olarak be-
lirlenmistir. Bu sonug érnekleme giren kadin sayisinin az ol-
masindan kaynaklanmis olabilir.

Sanhurfa’da Postpartum Uriner inkontinans Prevalansi

Karin ici basinci artiran her aktivitenin Ui’ye neden oldugu
bilinmektedir. Dolayisiyla kronik kabizlik ve 6ksiiriik Ui agI-
sindan 6nemli risk faktorleri arasindadir (32,33). Solans ve
ark. (2010) (34)'nin yaptigi cahismada kronik kabizligi olan
kadinlarin %26’sinin postpartum dénemde Ui’si oldugu be-
lirtilmektedir. Kiligh ve Koruk’un (2018) calismasinda ise
kronik 8kstirtigiin Ui gelisme riskini 6.7 kat arttirdig1 saptan-
mistir (35). Calismamizda da literatirle benzer sekilde kro-
nik konstipasyonu ve oksirik sikayeti olan kadinlarda post-
partum Ui diizeyi daha yiiksek bulunmustur.

Arastirmada, postpartum Ui’si olan kadinlar literatiirle
(12,16,36) paralel olarak en sik SUI (%26.3) yasadiklarini
ifade etmislerdir. Bu donemlerde SUI’nin daha sik goériilme-
sinin ana patolojik mekanizmalarinin, dogum esnasinda ge-
lisen mesane boynu ve dretral sfinkter deformasyonlari,
pelvik taban kas dokusunda gelisen zedelenmeler ve peri-
neal yaralanmalarin oldugu distnilmektedir (36,37).

Sonug ve Oneriler

Calisma sonuclarina gore, kadinlarda postpartum Ui diize-
yinin yiksek oldugu, sosyo-demografik ve obstetrik olum-
suzluklar ile abdominal basinci artiran kronik rahatsizliklarin
postpartum Ul'yi artirdig belirlenmistir.

Bu sonuglar dogrultusunda postpartum Ui riskini arttiracak;
sosyo-ekonomik diizeyi disiik kadinlarin verilecek tim egi-
timlerde riskli grup olarak kabul edilmesi, sik ve cok dogum
yapan kadinlarin ve eslerinin aile planlamasi konusunda bi-
linglendirilmesi, dogum eylemine bagh pelvik tabanda geli-
sebilecek hasarlara karsi dogum 6ncesi perineal masaj ve
kegel egzersizleri hakkinda bilgilendirilmesi ve yapmaya
tesvik edilmesi; ayrica, postpartum driner inkontinans
semptomlari, alinabilecek dnlemler ve tedavisine yonelik,
kadinlarin saglk personelleri tarafindan bilgilendirilmesi,
degerlendirilmesi, desteklenmesi igin gerekli egitim ve da-
nismanliklarin yapilmasi énerilmistir.

Etik onam: Harran Universitesi Klinik Arastirmalar Etik Kurul’'ndan
(09.12.2020 tarih ve 48627 sayili) ve Il Saghk Midiirligi’nden
(13.01.2021 tarih ve 49781372-772.99 sayili) yazili izin, ¢galismaya
katilmayi kabul eden kadinlardan bilgilendirilmis onamlari alin-
mistir.
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Oz.

Amag: Bu ¢alismada nadir olarak gorilen 6 cm ve izerin-deki tiroid noddllerinin neden olabilecegi
klinik bulgular ile bu nodullerin postoperatif komplikasyon (hematom, kord paralizisi, kalici hipo-
kalsemi,trakeostomi) oranlarinin incelenmesi planlanmistir.

Materyal ve metod: Calisma 2020-2021yillari arasinda total tiroidektomi yapilan tim hastalar iger-
isinden nodil boyutlari 6 cm ve Uzeri olan 23 hasta Uzerinde yapilmistir. Hastalarin demografik
bilgileri kayit altina alinmis, tiim hastalara bilgisayarli tomografi ¢ekilmistir. Hastalar postoperatif
donemde komplikasyonlar agisindan kisa ve uzun donemde takip edilmis, tim komplikasyonlar
kayit altina alinmistir.

Bulgular: Tiroid nodil boyutu 6 cm ve Uzeri olan 23 hasta retrospektif olarak incelendi. Yirmitig
hastadan 9’unda (% 39.1) boyun BT(Bilgisayarli tomogrofi)’de hava yolu obstriksiyon bulgulari iz-
lendi. Hastalarin 2’sinde (%8,6) tiroid bezinin substernal uzanim gosterdigi tespit edildi. Hastalarin
higbirinde kalici komplikasyon izlenmezken, 5 hastada (% 21,7) gegici komplikasyonlar izlenmistir.
Sonug: Tiroid bezinde 6 cm ve (izeri tiroid nodiillerine daha az sayida rastlanmaktadir. Alti cm ve
Uzeri tiroid nodilu bulunan hastalarda hava yolu obstriiksiyonu, malignite riski, estetik kaygilar
gibi nedenlerle tiroidektomi yapilmasi elzemdir. Tiroid bezi boyutlarinin artmasi cerrahi sonrasi
komplikasyon riskini artirmakta fakat uygun cerrahi teknik ve yakin takip ile bu oran en az seviyeye
indirilebilmektedir.

Anahtar Kelimeler: Tiroidektomi, Dev guatr, Hava yolu obstriksiyonu, Substernal guatr

Abstract

Background: In this study, it was planned to examine the clinical findings that may be caused by
thyroid nodules of 6 cm and above, which are rarely seen, and the rates of postoperative compli-
cations (hematoma, cord paralysis, permanent hypocalcemia, tracheostomy) of these nodules.
Materials and Methods: The study was conducted on 23 patients with nodules of 6 cm and above
among all patients who underwent total thyroidectomy between 2020-2021. Demographic infor-
mation of the patients was recorded and computed tomography was performed on all patients.
The patients were followed up in the short and long term in terms of complications in the posto-
perative period, and all complications were recorded.

Results: Twenty-three patients with a thyroid nodule size of 6 cm or more were analyzed retros-
pectively. In 9 (39.1%) of 23 patients, signs of airway obstruction were observed in neck CT (Com-
puterized tomography). It was determined that the thyroid gland showed substernal extension in
2 (8.6%) patients. While no permanent complications were observed in any of the patients, tem-
porary complications were observed in 5 patients (21.7%).

Conclusions: Thyroid nodules of 6 cm and above are less common in the thyroid gland. In patients
with thyroid nodules of 6 cm or more, thyroidectomy is essential for reasons such as airway obst-
ruction, risk of malignancy, and aesthetic concerns. Increasing the size of the thyroid gland incre-
ases the risk of complications after surgery, but this rate can be minimized with appropriate sur-
gical technique and close follow-up.

Key Words: Thyroidectomy, Giant goiter, Airway obstruction, Substernal goiter
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Giris

Tim diinyada oldugu gibi Glkemizde de genel cerrahi ve en-
dokrin cerrahisi servislerinde en ¢ok yapilan ameliyatlardan
biri tiroidektomidir (1).

Tiroidektomi sonrasi komplikasyonlarin orani diistik olsa da
postoperatif hipoparatiroidi, vokal kort paralizisi, enfeksi-
yon, hemoraji ve hematom gibi komplikasyonlar bildirilmek-
tedir (2). Tiroid bezinde 6 cm ve (izerinde nodil ya da no-
dillerin varliginda dev nodiler guatrdan bahsedilmektedir.
Dev nodiler guatr ya da substernal uzanim gésteren guatr
olan hastalar kendine has sorunlar gostermektedir. Ciddi
basiya bagl ses kisikligl, trakeomalazi, larinks 6demi, disfaji,
kilo kaybi ciddi sorunlar olarak gérilmektedir. Bu hasta gru-
bunda mediastene uzanim operasyon sirasinda kanama, gé-
ris alaninin dar olmasi, vaskiler yapilara yakinlk gibi sorun-
lara yol agmaktadir. Calismamizda gerek dev nodiiler guatr
nedeniyle gerekse de substernal uzanim gdsteren nadir ve
zor 23 vaka retrospektif olarak incelendi ve komplikasyon
oranlari arastirildi. Bu konuda tecriibelerimizin paylasiimasi
amaglandi.

Materyal ve Metod

Harran Universitesi Klinik Arastirmalar Etik Kurulundan
25.07.2022 tarih ve 22.14.10 sayih etik kurul izni alindi. Bu
¢alismada, 2020-2021 vyillari arasinda Sanliurfa Balikhgol
Devlet Hastanesi Genel Cerrahi ve Kulak Burun Bogaz Has-
taliklari Kliniginde yapilan tiroidektomi vakalari igerisinden
dev nodiiler guatr tanisi alan 23 hasta retrospektif olarak in-
celendi. Dev nodiiler guatr, preoperatif gériintiileme ve pa-
toloji raporu sonucu 6 cm ve Gzerindeki nodil olarak tanim-
landi.

Tim hastalarin serbest T3, serbest T4 ve TSH dlgiimleri ame-
liyat Oncesi yapildi.Tim hastalar boyun ultrasonografi
(USG) ve bilgisayarli tomografi (BT) ile degerlendirildi. Tiroid
bezinin boyutu, noddllerin sayisi, boyutlari, lokalizasyonlari,
yogunlugu, basi belirtilerinin olup olmadigi incelendi. Tim
hastalar Kulak Burun Bogaz Hastaliklari (KBB) uzmani tara-
findan ameliyat 6ncesinde laringoskopi yapilarak muayene
edildi. Vokal kord hareketleri kaydedildi. Vokal kord ile ilgili
patolojisi olan hastalar bilgilendirildi. TUm hastalara kompli-
kasyonlar ameliyat 6ncesi s6zIi olarak anlatildi ve tiim has-
talardan aydinlatilmig onam formu imzali olarak alind1.

Tam vakalarda genel cerrahi ve KBB uzmani es zamanli ola-
rak bulundular. Tim vakalarda paratiroid bezlerinden en az
bir tanesi taninarak korundu, muhtemel anatomik pozisyo-
nunda tespit edilemeyen paratiroid dokulari aranmadi,
muhtemel paratiroid dokulari kas dokusuna ekildi. Tiim has-
talarda intraoperatif sinir monitorizasyonu kullanildi. Tim
vakalarda bilateral rekirren laringeal sinir taninarak ko-
rundu. Hastalarin hepsinde negatif basingh dren konarak
operasyona son verildi. Drenler ameliyat sonrasi 3. Giinde
cekildi. Hastalara ameliyat sonrasi ilk 24 saat icerisinde kan
kalsiyum dulzeylerine bakildi, ihtiya¢ duyan hastalara oral
yada intravendz replesman yapild.

Kanama, yara yeri enfeksiyonu, hematom komplikasyonlar
izlenmedi. Hastalar ortalama Uglincl glin dren gekildikten

Tiroidektomide Zorlu Vakalar

sonra taburcu edildi.

Ameliyat sonrasi ses kisikhgi goriilen hastalara KBB uzmani
tarafindan laringoskopi yapildi. ihtiyac duyan hastalara anti-
ddem anti-enflamatuar tedavi basland. ilk ay igerisinde ge-
¢en bu komplikasyon gecici ses kisikligi olarak kaydedildi.
Alti aydan uzun siiren ve diizelmeyen vokal kord paralizisi
rekiirren sinir hasari olarak kabul edilecekti fakat tim has-
talarda ilk alti ay icerisinde diizelme izlendi. TUm hastalar bi-
rinci ay, lg¢lnci ay ve altinci ay mutlak kontrollere ¢agrildi
ve rutin tetkikleri istendi.

Bulgular

Hastalarin 18’i (%78,2) kadin, yas ortalamasi 45,6 iken 5'i
(%21,7) erkek ve yas ortalamasi 51,2 idi. Tum hastalarin yas
ortalamasi 46,8 idi. Hastalarin 17’sinde (%73,9) nodiil bo-
yutu 6 cm’den biyik iken 6’sinda (%26) 8cm’den buyuktd.
Hastalarin 2’sinde (%8,6) substernal uzanim izlendi. Hasta-
larin 13’Unde (%56,52) basi bulgulari varken 10’unda
(%43,4) yoktu. Hastalarin higbirinde ameliyat sonrasi kalici
komplikasyon izlenmezken 5’inde (%21,7) gegcici komplikas-
yonlar izlendi. 3 hastada (%13) tek tarafli gegici vokal kord
paralizisi izlendi. Hastalar ameliyat sonrasi birer ay arayla 1
yil boyunca KBB uzmani tarafindan laringoskogi yapilarak ta-
kip edildi. TiUm hastalarda 6. Ay olmadan bulgular geriledi ve
vokal kord hareketleri normale déndu. 2 hastada (%8,6) hi-
pokalsemi gelisti. Hastalara parenteral ve ardindan oral kal-
siyum replesmani yapildi. Hastalar yakin takip edildi. 3. Ay-
dan sonra hastalarda hipokalsemi bulgulari tamamen geri-
ledi. Higbir hastada postoperatif kanama, hematom, enfek-
siyon izlenmedi.

Tartisma

Tiroid hastaliklari nedeniyle ameliyat olan hastalarda mak-
sat en az komplikayon ve sonrasinda olusabilecek niks
oranlarini en aza indirerek etkili cerrahi yapmaktir. Tiroi-
dektode ameliyat sonrasi birden fazla ciddi komplikasyon ile
karsilasmak mumkinddr. Bunlar; rekirren laringeal sinirin
farkh derecelerde hasarlanmasi, kanama ve paratiroid bezin
hasari sonucu gegici ya da kalici hipokalsemi gelisimidir. Ti-
roidektomi sonrasi morbiditeyi azaltmadaki en 6nemli fak-
tor cerrahi tekniktir. Ameliyat esnasinda rekirren laringeal
sinirin gorilip korunmasi, paratiroid bezlerin kanlanmasi-
nin korunmasi ve iyi bir hemostaz saglanmasi ile komplikas-
yon oranlarini disirmek mimkundur (3,4). Literatirde tiro-
idektomi sonrasi hayati tehdit eden kanama orani %0.25-2.3
arasinda bildirilmistir (5). Ortaya cikabilecek olan bir ka-
nama sonrasinda blylyen bir hematom hava yollarina basi
yaplip, acil cerrahi midahale gerektirebilir. Ameliyat sira-
sinda yapilan dikkatli ve 6zenli bir hemostaz post operatif
kanamayi engellemedeki en 6nemli faktordir (6).

Bizim ¢alismamizda tiim hastalarda en az 6 cm boyutunda
nodiller mevcuttu ve tim hastalara total tiroidektomi ya-
pildi, hastalarimizin higbirinde ameliyat sonrasi hayati tehdit
eden kanama, hematom gelismedi. Ameliyat sirasinda titiz
ve Ozenli kanama kontroliniin saglanmis olmasi en 6nemli
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etken oldugu literatiir ile uyumlu olarak distintlda.

Sekil 1. Her iki tiroit lobunda bazilar kistik, bazilari solid i¢ yapida kalsifikasyonlar iceren noduller mevcut. Tiroid dokusu her iki CCA
posteriora, her iki juguler veni lateral deplese ediyor . Trakea hafif orta hat sagina dogru yer degistirmis.

Sekil 2. Tiroit dokusu inferiora list mediastene dogru belirgin uzanim géstermis olup olagan kontur yapisini kaybetmis. Trakea saga
dogru deplese ve belirgin basili . Blylgu orta kesiminde periferi kalsifiye semisolid i¢ yapida noddiller mevcut. Prevertebral space ile
aradaki yagh planlar segilemiyor. Sol juguler ven lateralize , cca posteriora deplese, Tiroit dokusu ikisinin arasina uzanmis.

Literatiirde total tiroidektomi sonrasi sonrasi kalici RLS ha-  hastada gegici sinir hasari gértldigini bildirmistir (8). Bi-
sar1 %0-0,4, gegici RLS hasariise %1,7-1,9 olarak bildirilmek- ~ zim ¢alismamizda 3 hastada (%13) tek tarafli gegici vokal
tedir (7). Kafadar 940 hastada yaptigi calismada 13 (%1,3)
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kord paralizisi ve buna bagli ses kisikhgi goriilmastir. Lite-
ratlr verileriyle karsilastirildiginda oranin yiksek oldugu
gorilmektedir. Tim hastalarda sinir monitorizasyonu kulla-
nilmis ve anatomik sinir biitlinligl saglanmis olsa da dev
noddler guatr tanili hastalarda gerilmeye, anatomik yapila-
rin yer degistiemsine ve manevra alaninin darligina bagh
olarak paralizinin daha sik gorilebilecegi akilda tutulmalidir
(Sekil 1). Bu hastalarda nodilin boyutu artikga anatomik
yapilar yer degistirmekte,gerilmekte ve hasarlanma riski
artmaktadir. Ses kisikligi gelisen hastalara en dénemde la-
ringoksopi yapilmis ve vokal kord hareketleri degerlendiril-
dikten sonra soguk buhar, anti-6dem ve anrti-enflamatuvar
tedavi verilmistir. Hastalarin hicbirinde 6 aydan uzun sire
semptom izlenmemis, 6. ay kontrollerinde bilateral vokal
kord hareketlerinin dogal oldugu laringoksopi ile kayit al-
tina alinmistir. Yine hastalarimizin sadece 2’sinde (%8,6) ge-
¢ici hipokalsemi gorilmis olup higbir hastamizda kalici
komplikasyonlar izlenmemistir.

Substernal guatr, gbgus boglugu icinde yer kaplayan ve pri-
mer olarak mediasten kaynakl olabilecegi gibi, blyiik ¢o-
gunlukla servikal guatrin biiylyerek ist mediastene uzanim
gostermesiylede olusan ve basi semptomlarina yol acan bir
tiroit patolojisidir (9,10). Hastalarin ¢ogunda erken do6-
nemde tiroid bezi boyutlari artana kadar semptomsuz sey-
reder fakat ilerleyen donemde trakea ve 6zofagus gibi cevre
yapilara basi sebebiyle, kronik 6kstirtk, ses kisikligi, dispne,
stridor ve disfaji gibi solunumsal, 6zofagial, damarsal, néro-
lojik ve metabolik semptomlar goérilebilmektedir (Sekil 2).
En sik %30 ile 60 oraninda dispne izlenmektedir(11,12).
Hastalarimizin 2’sinde (%8,6) substernal uzanim gosteren
guatr mevcuttu. Bu hastalarin biri erkek biri kadindi. Hasta-
larda disfaji, dispne, 6ksirik gibi semptomlar mevcuttu.
Hastalarin hepsinde oldugu gibi bu hastalar da BT ile deger-
lendirildi. Trakeal basi bulgularinin varligi ve trakeanin itil-
mis olmasi semptomlarin nedenini ortaya koydu, hastalara
cerrahi planlandi. Ozellikle dispne stridor gibi obstriiksiyon
bulgulariile basvuran hastalarda substernal guatr akilda tu-
tulmahdir.

Tiroidektomide komplikasyonlari azaltmadaki en 6nemli
faktorler cerrah ve cerrahi tekniktir. Tiroid dokusunun di-
seksiyonu sirasinda kanama kontroliiniin iyi yapilmasi, pa-
ratiroid bezlerinin ve rekirren laringeal sinirlerin korunma-
siyla, komplikasyon oranlarinin minimal diizeyde tutulabi-
lecegi asikardir. Fakat dev nodiler guatr tanili hastalarda
daha 6nce de belirtildigi Gizere nodilln tiroid bezinin nere-
sine yerlestigine bagli olarak anatomik yapilar degisime ug-
ramis olabilir, manevra alani daralmistir bundan dolayi cer-
rahin azami dikkat gostermesi sarttir. Substernal guatr ta-
nili hastalarda parmak diseksiyonu gibi kor yapilan diseksi-
yonlarda gcevre anatomik dokularda hasarlanma olabilecegi
kanama, sinir hasari gibi komplikasyonlar gorilebilecegi
akilda tutulmalidir.

Sonug olarak 6cm’den biiyiik nodiili olan hastalarda ameli-
yat dncesi degerlendirmenin iyi yapilmasi, dogru ve iyi cer-
rahi teknik ve son olarak iyi postoperatif bakim ve takiple
komplikasyonlar en aza indirilebilir.

Tiroidektomide Zorlu Vakalar
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Abstract

Background: The COVID-19 pandemic, which caused to closure of borders and curfews to be imposed all over the
world, is one of the most important urgent public health problems in the last century. YouTube has become one of the
information points for COVID-19 in this period while face to face meeting is diminished. With this study, it has been
aimed to evaluate the proficiency of videos about COVID-19 symptoms on YouTube.

Materials and Methods: The terms “COVID-19 symptoms”, “coronavirus 19 symptoms”, “symptoms of coronavirus”
and “symptoms of covid 19” have been searched on YouTube on 01 April 2020, the videos that were uploaded in 2020
and viewed more than 10.000 times until then were scanned and 719 videos were examined. Videos with an inappro-
priate language, videos with a duration of shorter than 1 minute, and videos that contain information incompatible
with the title have been left out of this study. The videos were examined by two physicians in terms of discussing the
symptoms and wrong information and graded. In case there was a difference between two evaluators, peer-review
has been made by a third reviewer.

Results: 719 videos were scanned and 202 videos were included in the study. Among the uploaders Healthcare Per-
sonnel (3.5%) and Institutions (9.4%) are the two lowest groups. Among the uploader groups with 12 and higher points,
Individuals Other Than Healthcare Personnel stood out among other uploaders significantly with a ratio of 46.7% (p:
0.019). Only 4.1% of the videos included wrong/imperfect information and a statistically significant relation between
uploader groups was not determined (p>0.05).

Conclusions: It is important that COVID-19 symptoms are discussed correctly on YouTube. We are of the opinion that
creation of more content by healthcare personnel, in a period with such heavy social media usage, will be useful in
terms of informing the public.

Key Words: COVID-19, YouTube, Social media, Public informing

Oz.

Amag: Tim diinyada sinirlarin kapatilmasina ve sokaga ¢ikma yasaklarinin uygulanmasina neden olan COVID-19 pan-
demisi, son yuizyilin en 6nemli acil halk sagligi sorunlarindan biridir. Giinliik milyarlarca izleyicisi olan YouTube, yiiz yiize
gorusmenin azaldigl bu dénemde COVID-19 igin bilgilenme noktalarindan biri olmustur. Birgok COVID-19 hastasi
YouTube’da kendi hastalik deneyimlerini anlatmislardir. Bu ¢alisma ile YouTube sitesindeki COVID-19 semptomlari ile
ilgili videolarin yeterliliginin 6lgtilmesi amaglandi.

Materyal ve Metod: 01 Nisan 2020 de YouTube'ta" COVID-19 symptoms", "coronovirus 19 symptoms", "symptoms of
coronavirus" ve symptoms of COVID-19" aramalarini yaparak, 2020 yilinda ylklenmis ve o ana kadar 10.000°den fazla
izlenmis videolar tarandi ve 719 video incelendi. Birden fazla kere yer alan videolarin tekrarlari ¢ikarildi. Dili uygun
olmayan, siiresi 1 dakikadan kisa olan, yiikleyicisi tarafindan yayindan kaldirilmis ve basligiyla uyumsuz videolari ¢alisma
digi birakildi. iki hekim tarafindan videolar semptomlari anlatma ve hatali bilgi igerikleri agisindan incelendi ve pu-
anlandh. iki degerlendirici arasinda fark olmasi durumunda 3. Hakem degerlendirmesi yapildi.

Bulgular: 719 video tarandi ve 202 video ¢alismaya alindi. Videolarin %28.7 si>500.001 izlenmisti. Video yukleyicileri
arasinda Saglik Calisanlari (%3.5) ve Saglik Kuruluslari (%9.4) oranla diistk iki grubu olugsturmaktadi. Saglk kuruluslar,
Saghk calisanlari,Bagimsiz yukleyiciler, Bilinmeyen (p: 0.128) aralarinda puanlama farki bulunmadi. 12 puan ve tzeri
grupta yukleyiciler arasinda arasinda Saglik Calisani disindaki kisiler %46.7 ile diger yikleyicilerden anlamli olarak
ayrilmistir (p:0.019). Tam videolarin sadece %4.1 inde Yanls/Eksik bilgi yer aldi ve yukleyicileri gruplar arasinda istat-
istiksel olarak anlamli bir iliski saptanmamustir (p>0.05).

Sonug: Tim diinyada en sik kullanilan sitelerden biri olan YouTube da COVID-19 semptomlarin dogru anlatiimasi pan-
demi doneminde kisilerin hastaligi tanimasi ve kendini izole etmesi ve saglk kurulusuna bagsvurma karari vermesi agi-
sindan 6nemlidir. Saglik calisanlarinin, sosyal medyanin bu kadar fazla kullanildigi donemde, toplum bilgilendirilmesi
acisindan daha fazla icerik tiretmesinin faydali olacagi kanaatindeyiz.

Anahtar kelimeler: COVID-19, YouTube, Sosyal medya, Halk Bilgilendirilmesi

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2022;19(2):406-411.
DOI: 10.35440/hutfd.1065163

Corresponding Author/Sorumlu Yazar

Dr. Gékhan EYUPOGLU

Department of Emergency Medicine,
Istanbul Basaksehir Cam and Sakura
City Hospital istanbul, TURKIYE
E-mail: gokhanbey982 @gmail.com
Received / Gelis tarihi: 03.06.2022

Accepted / Kabul tarihi: 06.08.2022

DOI: 10.35440/hutfd.1065163

406


https://orcid.org/0000-0001-8583-3690
https://orcid.org/0000-0002-3184-2943
https://orcid.org/0000-0002-7323-0355
https://orcid.org/0000-0003-1178-2274
https://orcid.org/0000-0001-9221-5452
https://orcid.org/0000-0002-3267-3184
https://orcid.org/0000-0003-4129-8985

Eylipoglu et. al.

Introduction

Novel Coronavirus Disease 2019 (COVID-19) was initially
identified in Wuhan province of China in December 2019,
among a group of patients, who consulted with an undefi-
ned viral pneumonia form sharing a visit history of Huanan
sea food market. The virus was isolated from biological
samples and was identified as a beta coronavirus type being
placed with another Severe Acute Respiratory Syndrome
(SARS) and Middle East Respiratory Syndrome (MERS) (1).
On 7 January 2020, the agent was identified as a novel coro-
navirus (2019- nCoV) that was not seen on humans before.
Afterwards, the name of the 2019-nCoV disease was accep-
ted as COVID-19 and the virus was named SARS-CoV-2 due
to its similarity with SARS CoV (2). The number of people
that caught the disease was 6.057.853 and the death toll
was 371.166 worldwide when this article was written (3).
According to the Centers for Disease Control and Prevention
(CDC) COVID-19 symptoms have been stated as fever or shi-
vering, cough, shortness of breath, fatigue, myalgia, sore
throat, nasal obstruction or runny nose, nausea or vomiting,
diarrhea (4). While computerized axial tomography (CAT)
scan is being used for diagnosis of COVID-19, accurate diag-
nosis is established by real-time polymerase chain reaction
(RT-PCR) of nasopharyngeal or oropharyngeal swab speci-
mens (5).

YouTube, one of the most popular three websites with more
than 2 billion viewers per day, is a video sharing site that has
been founded in 2005, providing free video streaming (6, 7).
YouTube also has an important role in spreading health in-
formation. It has been used in medical education, too (8).
YouTube conducts investigations on video contents in terms
of security and copyrights (9). It does not make a verification
of the information presented in the videos. However, most
of the people get information about health on the internet
today (10).

Misinformation causes important problems on public health
and health systems in the time of pandemics (11).

It is important that people recognize symptoms of the dise-
ase and if they are sick early in the time of pandemics, in
terms of isolating themselves and making the decision to
apply for a healthcare provider. In our study, we examined
the degree to which symptoms of the COVID-19 has been
discussed correctly in YouTube videos.

Materials and Methods

The videos, which were uploaded to YouTube between 01
January 2020 and 01 April 2020 with titles such as “COVID-
19 symptoms”, “coronavirus 19 symptoms”, “symptoms of
coronavirus” and “symptoms of COVID-19” and viewed
more than 10.000 times, have been included in this study.
Duplicate videos, videos with an inappropriate language and
videos with a duration of shorter than 1 minute (517 videos
in total) have been left out of this study (Figure 1). Available

videos have been divided into four groups according to type

Impact of The Social Media on COVID-19

of the uploader: 1. Institutions, 2. Healthcare Personnel, 3.
Individuals Other Than Healthcare Personnel and 4. Unk-
nown Uploaders. All videos have been viewed by two physi-
cians separately and in case there was a difference between
two evaluators, peer-review has been made by a third re-
viewer physician.

Videos were examined to check if 8 symptoms that have
been stated as COVID-19 symptoms by CDC have been dis-
cussed and then graded. The grading system was formed by
giving 3 points to “Shortness of breath”, “Fever” and “Co-
ugh”, as they are also being considered Most Common and
Serious on the symptoms list of WHO, 2 points to Fatigue
and 1 point to other symptomes. In that respect, videos men-
tioning all of the 8 symptoms received 15 points. Besides, it
has been considered as incorrect information in case symp-
toms that have not been stated by CDC were discussed in
the videos. By comparing the inclusion of symptoms rates
between four groups, it has been determined whether there
is a statistically significant difference between the groups or
not.

The study was deemed exempt by the Istanbul Basaksehir
Cam and Sakura City Hospital Ethics Committee
(KAEK/2021.06.119).

Statistically Analysis

The statistical analysis of the patient data were performed
through Statistical Package for Social Science (SPSS) 24.0
(Armonk, NY: IBM Corp.). The categorical data are presented
as percentage. Chi-square test was used to compare the dif-
ferences between the groups in terms of frequencies. P
<0.05 was considered as statistically significant.

Results

It was found that 51% of the videos have been uploaded in
less than 1 month and 56.4% of them have been viewed
between 10.000 and 250.000 times according to view count.
Percentage distribution of video uploader groups was
shown at figure 2.

It was seen that incorrect symptom information has been
shared in 8 videos (4.1%). The videos were divided into 2
groups: 1. Videos with total point below 12.2. Videos with
12 and higher total point. 77.7% of the videos were in the
1st group. The other descriptive data of the study has been
shown in Table 1.

Scores of uploader groups have been calculated as Unknown
Uploaders (not classified) 9.0 (7;10), Institutions 9.0 (7;12),
Individuals Other Than Healthcare Personnel 9.5 (9;12) and
Healthcare Personnel 10.0 (8;11) evaluating the Median ra-
tes (p: 0.13). Scoring between other groups has been shown
in Table 2.

Among the uploader groups with 12 and higher points, Indi-
viduals Other Than Healthcare Personnel stood out among
other uploaders significantly with a ratio of 46.7% (p:0.02).
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COVID-19”,
719 videos

The search results on YouTube with
search terms “COVID-19 symptoms”,
“coronavirus 19 symptoms
of coronavirus” and “symptoms of

”

, “symptoms

240

Duplicate videos removed

Videos viewed
479

277
Videos excluded

e Inappropriate language
(Not English)
e Duration of video less

than 1 minute
e Incompatible with title
e Video removed by up-

Study Group
202

loader

Figure 1. Flow chart showing systematic video search and selection process

A significant difference was not observed between scores
of groups in terms of view count (Table 3).

No significant relation has been observed between view
count and incorrect information inclusion. The group that

included most incorrect information was the view count
between 250.001-500.000 group in our study (Table 4).
No significant difference was defined between the uploa-
ders in terms of incorrect information (Table 5).

Institutional; 9%

m Unknown  m Individuals

/

m Institutional Healtcare P

Healtcare P; 4%

Figure 2. Video uploader groups
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Table 1. Descriptive data of the study

n %
Date of Upload <1 month 103 51.0
1-3 months 99 49.0
Type of Uploader UNKNOWN (NOT CLASSIFIED) 114 56.4
INSTITUTIONAL 19 9.4
INDIVIDUALS 62 30.7
HEALTHCARE 7 3.5
View 10.000 - 250.000 114 56.4
250.001 - 500.000 30 14.9
>500.000 58 28.7
Incorrect information NO 185 95.9
YES 8 4.1
Group 1 <12 157 77.7
Group 2 212 45 22.3
TOTAL POINT 202 9.0613.19* 9 (7-11) **
*Mean + Sd **Median (Q1-Q3)
Table 2. Scoring between all groups has been shown
Median
n Mean+SD (Q1; Q3) Test p
Date of upload <1 month 103 9.3943.25 9(8;12) 4.741.5 0.383
1-3 months 99 8.73+3.1 9(7;11)
Type of UPLOADER  Unknown (unclassified) 114 8.79%+2.71 9(7;10) 5.69 0.128
INSTITUTIONAL 19 9.26+2.94 9(7;12)
INDIVIDUALS 62 9.52+3.87 9.5(9;12)
HEALTHCARE 7 9+4.55 10(8;11)
VIEW Count 10.000 - 250.000 114 8.9213,2 9(7;11) 0.344 0.842
250.001 - 500.000 30 8.9713.47 9(7;12)
>500.000 58 9.4+3.04 9(8;11)
INCORRECT Data NO 185 9.32+2.9 9(8;11) 650 0.555
YES 8 7.75%4.2 9.5(5;10.5)
*Chi-square Test; Percentages of columns have been compared.
Table 3. Distribution of the groups scoring below 12 points and above 12 points
<12 212
n % n % Test P
Month <1 month 75 48 28 62 2.92 0.087
1-3 months 82 52 17 38
UPLOADER UNKNOWN (NOT CLASSIFIED) 97 61.8 17 37.8 9.46 0.019
INSTITUTIONAL 13 8.3 6 13.3
INDIVIDUALS 41 26.1 21 46.7
HEALTHCARE 6 3.8 1 2.2
VIEW 10.000 - 250.000 91 58 23 51 0.741 0.691
250.001 -500.000 22 14 8 18
>500.000 44 28 14 31
INCORRECT NO 141 95 44 98 0.684
YES 7 5 1 2
*Chi-square Test; Percentages of columns have been compared.
Table 4. Correct or incorrect information distribution between view groups
VIEW
10.000 - 250.000 250.001 -500.000 >500.000 Test* P
INCORRECT NO 105 25 55 6.467 0.03
98.1% 86.2% 96.5%
YES 2 4 2
1.9% 13.8% 3.5%

*Fisher’s Exact Test; Percentages of columns have been compared.
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Table 5. Correct or incorrect information distribution between uploader groups

UPLOADER
UNKNOWN (NOT CLASSIFIED)  INSTITUTIONAL  INDIVIDUALS  HEALTHCARE Test* P
INCORRECT NO 109 17 55 4 3.09 0.35
95.6% 89.5% 98.2% 100.0%
YES 5 2 1 0
4.4% 10.5% 1.8% 0.0%

*Fisher’s Exact Test; Percentages of columns have been compared.

Discussion

In present study, where the videos about COVID-19 symp-
toms uploaded to YouTube by different uploaders (institu-
tions, individuals other than healthcare personnel, health-
care personnel, unknown uploaders) were evaluated, it was
seen that the videos include adequate information in gene-
ral manner. The video uploaders were largely apart from
healthcare personnel or health institutions (87.1%). Fever,
cough, shortness of breath, being the most common symp-
toms of COVID-19, and fatigue were discussed in the videos
commonly. Only 4.1% of the videos included misinforma-
tion.

Among the uploaders Healthcare Personnel (3.5%) and Ins-
titutions (9.4%) are the two lowest groups. In a similar
study, where the most viewed 69 videos on YouTube
about COVID-19 disease have been examined, it has been
seen that groups involving health institutions or healthcare
personnel [Education (3%), Professional (7%) and Govern-
ment (3%)] also had a low rate. (12). Social media is a useful
resource for the education of public and the patients (13).
Governments imposed quarantines and curfews in all co-
untries in the time of pandemic and social media usage of
people has increased in this period. Healthcare personnel
and health institutions might have fallen behind on content
creation as YouTube is not a scientific platform. Still it is
evaluated as a deficiency that health institutions produced
a low number of videos on behalf of raising the awareness
of the public in the time of such a pandemic.

The group that included most incorrect information was
the view count between 250.001-500.000 group in our
study.

No significant relation has been observed between view co-
unt and incorrect information inclusion. A total of 92 videos
have been examined in the study of Zincir et al., in which
patient education via YouTube videos were investigated,
and no relation has been observed between view rates and
efficiency of videos (14). Present study showed that as Yo-
uTube appeals to general audience, incorrect information
could not be recognized by the public thus, view rates were
not affected.

No significant difference has been observed between vi-
deos that have been uploaded in less than one month and
videos that have been uploaded 1 to 3 months ago in terms
of scoring when the upload time and scoring was compa-
red. It is one of the indicators of us having correct informa-
tion about the major symptoms of the disease from the

very beginning that the videos about COVID-19 symptoms,
which have been shot in January-February-March, have si-
milar scores. In the review of Zu et al. dated February 2020,
fever, cough and fatigue have been stated as major symp-
toms of COVID-19 (15).

No statistical difference has been found between uploader
groups following the grading of symptoms. It has been
concluded that the total points of fever, cough and short-
ness of breath, as the most common symptoms, being 9
and these 3 symptoms being mentioned commonly in the
majority of videos has led to the median value being 9 in all
videos and no significant difference being observed. In the
study of Li et al., on most viewed YouTube videos about
COVID-19, it has been seen that there are significant diffe-
rences between the government/professional group and 3
groups only, when the government/professional group is
compared with six groups (entertainment news, internet
news, network news, Consumer, newspaper, education)
(12). It has been concluded that there is no difference
between uploaders of videos about COVID-19 due to the
fact that correct information on COVID-19 is shared by va-
rious sources and videos with correct information are being
made by content creators other than healthcare personnel
for YouTube.

When the uploader groups with 12 and higher points were
examined, individuals other than healthcare personnel
stood out among other uploaders significantly (p<0.05). It
has been observed that individuals other than healthcare
personnel generally talked about their personal experien-
ces on disease in the videos they produce about COVID-19.
For example, one YouTuber, who normally makes videos
about sound systems in music in the “Audioholics” channel
on YouTube, was observed to make videos about his sick-
ness process as he got COVID-19 and received 12 points
with the video he/she discussed the symptoms. Besides,
healthcare personnel and health institutions shared about
the basics and do not go into details mostly and thus, they
received low points.

When the view rates are checked, the group with a total
point below 12 and the group with 12 and higher total point
were seen to be viewed equally. It was worth to pay atten-
tion that neither inclusion of incorrect information affects
the view count negatively nor the inclusion of correct infor-
mation increases it. No significant relation between the
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view count and “benefit score” had been found in the Bo-
tox-YouTube study of Gas et al. (16). What needs to be
done on YouTube and similar sharing sites is sharing more
posts quantitatively rather than qualitatively. Therefore,
more individuals can be reached in total by this way.

Study Limitations

There are some limitations to this study. First, the study
was conducted over a period of time (01 January 2020 and
01 April 2020), and more videos regarding COVID-19 symp-
toms may have been uploaded since that period. Second,
COVID-19 symptoms which was approved by the CDC and
WHO have changed over time.

Conclusion

The videos on YouTube, in which COVID-19 symptoms are
discussed, are adequate in general manner independently
of the uploader types. It is important that COVID-19 symp-
toms are discussed correctly on YouTube, which is one of
the most frequently used sites all over the world, in terms
of people recognizing the disease in the time of pandemic
and isolating themselves and giving the decision to apply
for a healthcare provider. We are of the opinion that crea-
tion of more content by healthcare personnel, in a period
with such heavy social media usage, will be useful in terms
of informing the public.
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Arastirma Makalesi / Research Article

Ulna’nin Proksimal Béliimiiniin Anatomik Yapisi

Anil Didem AYDIN KABAKCI

1 Necmettin Erbakan Universitesi, Meram Tip Fakiiltesi, Anatomi Anabilim Dali, Konya, TURKIYE

Oz.

Amag: Ulna’nin proksimal bolim'niin sekli, kiriklarin stabilizasyonunu ve cerrahi sonrasi fonksiyonlarin
rehabilitasyonunu etkileyen unsurlardan birisidir. Rediksiyon sirasinda normal anatomik yapilanma
saglanamazise bu durum eklemin gikiklarina, artritine ve fonksiyon kaybina neden olabilir. Rediiksiyonun
tam olarak gergeklestirilemedigi ufak pargali kiriklarda ise uygun bir plak yardimi ile anatomik yapilanma
desteklenebilir. Plak kullaniminin gerektigi durumlarda ise ulna’nin proksimal bolimu yapisinin detayh
bilinmesi 6nemlidir.

Materyal ve metod: Bu galisma, Necmettin Erbakan Universitesi, Meram Tip Fakiiltesi, Anatomi Anabilim
Dal’na ait kemik koleksiyonundaki 62 (cinsiyetleri belirsiz, 26 sag ve 36 sol ulna) adet ulna Uzerinde
gerceklestirildi. Calismamizda ulna'nin proksimal bolimi'ne ait uzunluk ve genislik olgtimleri ile birlikte
acl 6lgumleri gergeklestirilmistir.

Bulgular: Calismamizda toplam ulna uzunlugu (UU) ortalama 24.59+2.00 cm olarak belirlenmistir. Inc.
radialis yukseklik (IRY) ve genislik (IRG) 6l¢timleri tim ulna’larda ortalama olarak sirasiyla 9.69+1.64 mm
ve 15.22+2.18 mm olarak belirlenmistir. Inc. trochlearis derinliginin (ITD) ise 7.30 ile 13.70 mm (ortalama
10.15 mm) arasinda degiskenlik gosterdigi belirlenmistir. Tim ulna’larda ortalama ulna’nin proksimal bo-
Iim{ torsiyon agisi (PUTA), varus agisi (VA), artikiler agi (AA), ulna’nin proksimal bolimi dorsal agisi
(PUDA), tuberkiil agisi (TA), olecranon-diyafiz agisi (ODA) sirasiyla 13.40+1.23°, 9.20+1.85°, 20.37+1.02°,
5.85+2.219, 18.99+0.839, 15.49+3.10° olarak belirlenmistir.

Sonug: Bireysel farkliliklarin g6z 6niine alinarak tasarlandigi implant ve protezler dirsek eklemindeki uyu-
mun basari oranini arttirmakta ve eklemin fonksiyonunu diizglin olarak yerine getirilmesini saglamakta-
dir.

Anahtar Kelimeler: Ulna’nin proksimal bolimi, Morfometri, Varus agisi, Dorsal agilanma

Abstract

Background: The shape of the proximal ulna is one of the factors affecting the stabilization of the fractu-
res and the rehabilitation of functions after surgery. If normal anatomical structuring can not be achieved
during reduction, this may cause joint dislocations, arthritis and loss of function. In small fragmented
fractures where reduction can not be performed completely, the anatomical structuring can be suppor-
ted with the help of an appropriate plate. In cases where plate use is required, it is important to know
the proximal ulna structure in detail.

Materials and Methods: This study was carried out on 62 (unspecified gender, 26 right and 36 left ulna)
ulnas in the bone collection of Necmettin Erbakan University, Meram Medical Faculty, Department of
Anatomy. In our study, angle measurements were performed along with the length and width measure-
ments of the proximal ulna.

Results: In our study, the mean total ulna length (UU) was determined as 24.59+2.00 cm. The mean radial
notch height (IRY) and width (IRG) measurements were determined as 9.69+1.64 mm and 15.22+2.18
mm, respectively. Trochlear notch depth (ITD) was determined to vary between 7.30 and 13.70 mm (ave-
rage 10.15 mm). The mean proximal ulna torsion angle (PUTA), varus angle (VA), articular angle (AA),
dorsal angle (PUDA), tubercular angle(TA) and olecranon-diaphysis angle (ODA) were determined as
13.40+1.239, 9.20+1.85°, 20.37+1.02°, 5.85+2.21°, 18.99+0.83°, 15.49+3.10°, respectively.

Conclusions: Implants and prostheses, which are designed considering individual differences, increase
the success rate of compatibility in the elbow joint and ensure the proper functioning of the joint.

Keywords: Proximal part of the ulna, Morphometry, Varus angle, Dorsal angle
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Giris

Subkutan yerlesimli olmalari sebebi ile dirsek ekleminin en sik
gorilen yaralanmalarindan birisi olecranon kiriklaridir. Olec-
ranon kiriklari, tim proksimal 6n kol kiriklarinin yaklasik
%20'sini kapsamaktadir. Olecranon kiriklarinin gogu travma
sirasinda gelen kuvvetin humerus’un distal kismindan
ulna’nin proksimal kisminin (izerine dogrudan etkisi veya do-
layli olarak musculus triceps brachii’nin olecranon’a yapisma
yerini cekmesi ile gerceklesir (1-3).

Olecranon kiriklari basit transvers ya da oblik olabilecegi gibi
trans-olecranon kirikli ¢ikiklari ve Monteggia kiriklari seklinde
de gorilebilir. Kirngin tird tedavi seklinin belirlenmesinde en
onemli faktordiir. Bu baglamda bireyde kiriga neden olan ya-
ralanma mekanizmasinin, travmanin meydana gelme seklinin
ve travmaya maruz kalan bélge anatomisinin detaylica bilin-
mesi uygulanacak tedavi planini belirlemede hekimler igin ki-
lavuz niteligindedir (1). Sayet kirik uglarinda herhangi bir yer
degistirme s6z konusu degil ise genellikle konservatif tedavi
tercih edilmektedir. On kolun hareketsiz bir sekilde kalmasini
saglayan bir atel yardimi ile bu tarz kiriklar rehabilite edilebi-
lir. Ancak deplase olmus kiriklarda cerrahi tedavi 6n plana ¢ik-
maktadir (3,4). Deplase kirik paterni olan olgularda, gergi
bandi telleri, ulna’nin proksimal bolima plaklari ve intrame-
duller vidalar kullanilarak fiksasyon saglanabilir (3,5).
Ulna’nin proksimal bélimu'nun sekli, kiriklarin stabilizasyo-
nunu ve cerrahi sonrasi fonksiyonlarin rehabilitasyonunu et-
kiler(6). Olecranon kiriklarinin fiksasyonu ile iliskili literatiirde
cok sayida ¢alisma yer almaktadir (7-9). Ancak bu g¢alismalarin
biyuk bir cogunlugunda rediksiyonun dogru olup olmadigini
kontrol etmek icin objektif anatomik parametrelerden bah-
sedilmemistir(2). Rediksiyon sirasinda normal anatomik ya-
pilanma saglanamaz ise bu durum eklemin gikiklarina, artri-
tine ve fonksiyon kaybina neden olabilir. Rediiksiyonun tam
olarak gergeklestirilemedigi ufak pargal kiriklarda ise uygun
bir plak yardimi ile anatomik yapilanma desteklenebilir. Plak
kullaniminin gerektigi durumlarda ise ulna’nin proksimal bo-
[UmUn0n yapisinin detayl bilinmesi 6nemlidir (5).

Bu sebeple, laboratuvarimizda yer alan ulna’larin proksimal
kisimlarina ait morfometrik verilerin ve ulna’nin proksimal
boélimunin agilanmalarini detayli bir sekilde degerlendirerek
verilerin literatiire katki saglamasini plandigimiz bu ¢alisma
tasarlanmistir.

Materyal ve Metod

Bu calisma, Necmettin Erbakan Universitesi, Meram Tip Fa-
klltesi, Anatomi Anabilim dali’na ait kemik koleksiyonundaki
62 (cinsiyetleri belirsiz, 26 sag ve 36 sol ulna) adet ulna lze-
rinde gerceklestirildi. Calisma igin gerekli izin Necmettin Er-
bakan Universitesi ila¢ ve Tibbi Cihaz Disi Arastirmalar Etik
Kurulu’nun 2022 tarih ve 3844 sayili karariile alindi. Kirigi, de-
formitesi ve varyasyonel durumlari olan ulna’lar ¢alisma di-
sinda tutuldu. Calismada ulna’ya ait 6lglimlerin yapilmasinda,
osteometrik tahta, elektronik dijital kaliper (INCA, DCLA-
0605,0.6-150 mm, USA), dijital goniometre (Loyka) ve Image
Jyazilm programindan faydalanildi. Olgiim giivenilirligini sag-
lamak ve bireysel degiskenligi en aza indirmek icin

Ulna’nin Proksimal B6liminin Anatomik Yapisi

ayni arastirmaci tarafindan iki kez tekrarlanan 6l¢timlerin or-
talamasi alindu.

Olciim basamaklari
Ulna’ya ait 6l¢timler, morfometrik élglimler ve agi dlglimleri
olmak lizere 2 grup altinda gergeklestirildi.

Ulna’nin proksimal béliimiiniin morfometrik éigiimleri (Re-

sim 1,2,4)
Toplam ulna uzunlugu (UU): Ulna’nin proksimal ucu ile pro-
cessus styloideus arasi mesafe 6l¢iildu.
Incisura trochlearis harig ulna uzunlugu (UU-IT): Processus
coronoideus’un ucu ile processus styloideus ulna arasindaki
mesafe Olguldi.
Incisura radialis yuksekligi (IRY): Incisura (inc.) radialis’i
olusturan eklem ylizeyinin en Ust ve en alt noktasi arasin-
daki mesafe 6lguldi.
Incisura radialis genisligi (IRG): Inc. radialis’i olusturan ek-
lem ylizeyinin en sag ve en sol noktasi arasindaki mesafe
ol¢llda.
Incisura trochlearis derinligi (ITD): Inc. trochlearis’in en Ust
ve en alt ¢ikintili noktalari arasindan gegen diizlemin alt kis-
minda kalan derinlik 6lguld.
Incisura trochlearis genisligi (ITG1-ITG2-ITG3): Inc. trochle-
aris’in radial, orta ve ulnar tarafta genisligi 6lculd.
Olecranon genigligi (OG): Olecranon’un en genis oldugu se-
viyede sag ve sol taraf arasindaki mesafe o6lcildu.

Ulna’nin proksimal béliimiiniin a¢i 6l¢iimleri (Resim 3,5);
Proximal ulna torsiyon agisi (PUTA): Inc. trochlearis’in Ust
ucundaki ¢ikinti ve olecranon’un en arka ucundan gegen
cizgi ile processus coronoideus’un ucu ve inc. trochlearis’in
alt parcasi Gizerinde bulunan gikinti boyunca gegen ¢izgi ara-
sindaki agi 6lgilda.

Varus agisi (VA, mediolateral diyafiz agisi): Corpus ulnae
ekseni ile olecranon’un ekseni arasindaki agi 6l¢ilda.
Artikiiler agi (AA): Olecranon’un arka korteksinden gegen
gizgi ile inc. trochlearis’in Ust ve alt tarafindaki ¢ikintilardan
gecen ¢izgi arasindaki a¢i dlguldi.

Proximal ulna dorsal agisi (PUDA): Olecranon’un poste-
rior’'una yerlestirilen teget cizgi ile corpus ulnae’nin margo
posterior’u boyunca uzanan hat arasindaki aci 6lgildu.
Tiiberkiil agisi (TA): Olecranon’un arka korteksinden gecen
cizgi ile tuberculum ulnae ile ulna proksimalinin en belirgin
Ust ucundan gegen ¢izgi arasindaki agi 6lgtldi.
Olecranon-diyafiz agisi (ODA): Mediolateral diyafiz ekseni
ile inc. trochlearis’in Gist ve alt tarafindaki ¢ikintilardan ge-
¢en cizgi arasindaki agi 6l¢llda.

istatiksel Analiz

Calismadan elde edilen veriler SPSS 21.0 (IBM,New York,
USA) yazilim programi ile degerlendirildi. Elde edilen veriler
hem tanimlayici (ortalama, standart sapma, minimum ve
maksimum degerler) hem de kantitatif (Korelasyon testi)
analiz yontemleri ile degerlendirildi.
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L k
A
IRG . . — —
uu UU-IT Resim 3: Proximal ulna’ya ait agi lglimleri (AA: Artikiller agi, ODA:
IRY Olecranon-diyafiz agisi, TA: Ttberkdl agisi, PUDA: Ulna’nin proksimal
bolimuniin dorsal agilanmasi)
A PO S — B

Resim 1: Proximal ulna’ya ait morfometrik dlglimler. A: Toplam ulna
uzunlugu (UU) ile inc. trochlearis harig ulna uzunlugu (UU_IT), B: Inc.
radialis ylksekligi ve genisligi (IRY, IRG) ile inc. trochlearis derinligi
ITD)

A B

0G

€-011
A3 E
T-911

Resim 4: A:Total ulna (UU) ve inc. trochlearis hari¢ ulna uzunlugu
(UU_IT), B: Inc. radialis yukseligi (IRY) ve genisligi (IRG), Inc. trochle-
aris derinligi (ITD), C: Inc. trochlearis’in radial (ITG-1), orta (ITG-2) ve
ulnar (ITG-3) taraftan genislik dlglimleri, D: Olecranon genislik 6l-
¢Umu (0OG)

Resim 2: Proximal ulna’ya ait morfometrik dlgiimler. A: Inc. trochle-
aris’in radial (ITG-1), orta (ITG-2) ve ulnar (ITG-3) tarafta genislik 6l-
¢lmleri, B: Olecranon genisligi (OG)

Resim 5: A:Varus agisi (VA), B: Ulna’nin proksimal bolimiind torsi-
yon agisi (PUTA)
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Bulgular

Bu ¢alisma 62 adet ulna’nin proksimal bolimu (26 sag ve 36
sol) Uzerinde gerceklestirilmistir. Calismaya dahil edilen
ulna’lardan 12 tanesinin distal kisimlarinda kirik veya defor-
mite olmasindan dolayi sadece UU ve UU_IT parametreleri-
nin ol¢climlerinde 50 adet ulna kullanilmistir. Calismamizda
toplam ulna uzunlugu (UU) ortalama 24.59+2.00 cm olarak
belirlenmistir. Sag taraf ulna’larda UU ortalama 24.43+1.77
cm, sol taraf UU ise ortalama 24.70+2.18 cm olarak belirlen-
mistir. Inc. trochlearis hari¢ ortalama ulna uzunlugu ise
(UU_IT) sag taraf ulna’larda 21.52+1.62 mm, sol taraf
ulna’lardaise 21.96+2.01 mm (totalde: 21.78+1.85 mm) ola-
rak belirlenmistir. Inc. radialis yikselik (IRY) ve genislik (IRG)

Ulna’nin Proksimal B6liminin Anatomik Yapisi

Olgiimleri tim ulna’larda ortalama olarak sirasiyla 9.69+1.64
mm ve 15.22+2.18 mm olarak belirlenmistir. Bitiin ulna’lar-
dan elde edilen IRY ve IRG degerlerinin, sag ve sol taraf
ulna’lar icin de benzer degerlere sahip oldugu tespit edilmis-
tir. Inc. trochlearis derinliginin (ITD) ise 7.30 ile 13.70 mm
(ortalama 10.15 mm) arasinda degiskenlik gosterdigi belir-
lenmistir. Ayrica ¢calismamizda inc. trochlearis genisligi ra-
dial, orta ve ulnar tarafta olmak tizere 3 farkh yerden 6l¢ul-
mistir. Calisma sonuglari inc. trochlearis’in tim ulna’larda
radial tarafta daha genis oldugunu gostermistir. Olecranon
genisligi ise (OG) ortalama olarak 25.47+2.76 mm olarak be-
lirlenmistir (Tablo 1 ve 2).

Tablo 1. Ulna’nin proksimal bolimi’ne ait morfometrik parametrelerin minimum-maksimum, ortalama ve standart sapma
degerleri (n: 6rnek sayisi, ort: Ortalama, SS: Standart sapma degeri)

Parametreler n Minimum Maximum Ort. S.S.
uu 50 21.00 28.70 24.59 2.00
uu_IT 50 18.50 25.50 21.78 1.85
IRY 62 6.90 13.10 9.69 1.64

IRG 62 11.30 19.90 15.22 2.18

ITD 62 7.30 13.70 10.15 1.37
ITG_1 62 19.60 31.70 25.35 2.72
ITG_2 62 15.40 29.20 22.57 2.43
ITG_3 62 16.40 26.40 22.36 2.05
0G 62 20.90 32.10 25.47 2.76

(UU:Toplam ulna uzunlugu, UU_IT:Inc.trochlearis hari¢ ulna uzunlugu, IRY:Inc.radialis yiikseligi, IRG:Inc.radialis genisligi, ITD:Inc.trochlearis derinligi,
ITG1,ITG2,ITG3:Incisura trochlearis’in radial, orta ve ulnar tarafta genislikleri, OG:Olecranon genisligi, sadece toplam ulna uzunlugu cm cinsinden, diger-

leri mm cinsinden verilmistir).

Tablo 2. Sag ve sol taraf ulna’nin proksimal bolimi’ne ait morfometrik parametrelerin minimum-maksimum, ortalama ve
standart sapma degerleri (n: 6rnek sayisi, ort: Ortalama, SS: Standart sapma degeri

Taraf Parametreler n Minimum Maximum Ort. S.S.
uu 21 22.00 28.00 24.43 1.77

uu_IT 21 19.20 24.60 21.52 1.62

IRY 26 6.90 11.90 9.56 1.56

IRG 26 11.30 19.90 15.46 2.04

SAG ITD 26 7.30 11.70 10.02 1.03
ITG_1 26 20.10 29.10 24.22 2.64

ITG_2 26 19.30 27.00 22.53 2.25

ITG_3 26 19.50 26.10 22.92 1.82

0G 26 20.90 30.80 24.87 2.56

uu 29 21.00 28.70 24.70 2.18

uu_IT 29 18.50 25.50 21.96 2.01

IRY 36 7.10 13.10 9.78 1.71

IRG 36 11.60 19.50 15.05 2.28

SOL ITD 36 7.40 13.70 10.25 1.57
ITG_1 36 19.60 31.70 26.17 2.50

ITG_2 36 15.40 29.20 22.60 2.58

ITG_3 36 16.40 26.40 21.96 2.14

0G 36 21.20 32.10 25.91 2.84

(UU:Toplam ulna uzunlugu, UU_IT:Inc.trochlearis hari¢ ulna uzunlugu, IRY:Inc.radialis yiikseligi, IRG:Inc. radialis genisligi, ITD:Inc.trochlearis derinligi,
ITG1,ITG2,ITG3:Incisura trochlearis’in radial, orta ve ulnar tarafta genislikleri, OG:Olecranon genisligi, sadece toplam ulna uzunlugu cm cinsinden, diger-

leri mm cinsinden verilmistir).

Calismamizda ulna’nin proksimal bolimi’ne ait agilanmalar
(PUTA, VA, AA, PUDA, TA, ODA) o&lcilmistir. Tim
ulna’larda ortalama PUTA, VA, AA, PUDA, TA, ODA agllari
sirasiyla 13.40+1.232,9.20+1.859, 20.37£1.022, 5.85+2.21°9,
18.99+0.839, 15.49+3.102 olarak belirlenmistir. Ayrica galis-
mamizda bu agilarin ortalama degerlerinin sag ve sol taraf
ulna’larda ayri ayri degerlendirildiginde benzer oldugu tes-
pit edilmistir (Tablo 3 ve 4).

Calismamizda proksimal ulna’ya ait parametrelerin birbir-
leri ile olan iliskisi Pearson Correlation testi yardimi ile de-
gerlendirilmistir. Bircok parametre arasinda anlamliiliski ol-
dugu gozlenmistir (Tablo 5). En yiksek korelasyon UU ile
UU_IT parametreleri arasinda (r=0.987) arasinda gozlen-
mistir. Ayrica PUTA ile PUDA parametreleri arasinda ters
yonde bir iliski oldugu belirlenmistir (r=-0.267) (Tablo 5).
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Tablo 3. Proksimal ulna agilari(N: 6rnek sayisi, ort: Ortalama, SS: Standart sapma degeri

Parametreler n Minimum Maximum Ort. S.S.
PUTA(9) 62 11.70 17.40 13.40 1.23
VA(9) 62 6.10 14.10 9.20 1.85
AA(2) 62 18.50 22.70 20.37 1.02
PUDA(2) 62 2.40 11.00 5.85 2.21
TA(9) 62 17.50 21.20 18.99 0.83
ODA(2) 62 10.50 23.70 15.49 3.10

(PUTA:Proximal ulna torsiyon agisi, VA:Varus agisi, AA:Artikiler agi, PUDA:Proximal ulna dorsal agisi, TA:Tiiberkiil agisi, ODA:Olecranon-diyafiz agisi)

Tablo 4. Sag ve sol Ulna’nin proksimal bélimi agilari (n: 6rnek sayisi, ort: Ortalama, SS: Standart sapma degeri

Taraf Parametreler n Minimum Maximum Ort SS
PUTA(?) 26 11.70 17.40 13.40 1.30

VA(9) 26 7.00 14.10 9.63 1.88

SAE AA(2) 26 19.00 22.70 20.62 0.98
PUDA(2) 26 2.60 11.00 6.15 2.30

TA(9) 26 17.50 21.20 19.03 1.01

ODA(2) 26 10.50 20.30 15.85 2.77

PUTA(?) 36 12.00 16.70 13.40 1.20

VA(9) 36 6.10 13.90 8.89 1.80

soL AA(2) 36 18.50 22.10 20.18 1.01
PUDA(2) 36 2.40 10.20 5.63 2.15

TA(9) 36 17.50 20.30 18.96 0.69

ODA(2) 36 10.80 23.70 15.23 3.34

(PUTA:Proximal ulna torsiyon agisi, VA:Varus agisi, AA:Artikiiler agci, PUDA:Proximal ulna dorsal agisi, TA:Tiiberkiil agisi, ODA:Olecranon-diyafiz agisi)

Tablo 5. Ulna’nin proksimal bélimi’ne ait parametreler arasindaki korelasyon iliskisi (r=korelasyon katsayisi, p=anlam-

ik degeri)
PARAMET-
RELER ODA TA PUDA AA VA PUTA 0OG ITG_3 ITG_2 ITG_1 ITD IRG IRY UuU_IT UU
uu r ,214 ,509"" -031 ,750"" ,341" ,111 ,462" ,658" ,666"" ,576"" ,665" ,546" ,575 ,987" 1
p ,135 ,000 ,831 ,000 ,015 ,441 ,001 ,000 ,000 ,000 ,000 ,000 ,000 ,000
Uu IT r ,222 ,500"" -094 ,711*" ,340" ,105 ,437" ,595"* ,645™ ,581"" ,654™ ,518"" 572" 1
- p ,120 ,000 ,515 ,000 ,016 ,466 ,001 ,000 ,000 ,000 ,000 ,000 ,000
IRY r ,395" ,263" -083 ,544"™ ,341* ,079 ,525" ,381" ,365" ,341"" ,573" ,609" 1
p ,001 ,039 ,521 ,000 ,007 ,543 ,000 ,002 ,004 ,007 ,000 ,000
IRG r ,267° ,349"" -140 ,495" ,238 ,164 ,492™ ,319" ,315° ,251" ,409™" 1
p ,036 ,005 ,279 ,000 ,062 ,203 ,000 ,011 ,013 ,049 ,001
ITD r ,175 ,374" ,126 ,665™ ,198 -135 ,597"" ,588"" ,564 ,586" 1
p ,174 ,003 ,331 ,000 ,123 ,295 ,000 ,000 ,000 ,000
TG 1 r ,070 ,321* ,094 ,393" ,191 -122 ,386" ,482"" ,628" 1
- p ,588 ,011 466 ,002 ,137 ,344 ,002 ,000 ,000
TG 2 r ,247 ,172 -067 ,589"™ ,238 -005 ,312" ,745"" 1
- p ,053 ,181 ,607 ,000 ,062 ,969 ,014 ,000
ITG 3 r ,340™ ,307° ,072 ,682" ,346™ ,056 ,397" 1
- p ,007 ,015 /579 ,000 ,006 ,665 ,001
06 r ,311° ,390" ,028 ,455" ,114 -006 1
p ,014 ,002 ,830 ,000 ,377 ,964
r ,000 -064 -267° ,122 ,014 1
PUTA p ,998 ,623 ,036 ,344 916
VA r ,221 ,140 ,007 ,334™ 1
p ,084 278 ,954 ,008
r ,385" ,495"" ,087 1
AA p ,002 ,000 ,501
r -118 ,021 1
PUDA p 362 871
r ,058 1
TA p ,652
ODA rl

p
**p=0.01 diizeyinde anlamlilik, *p=0.05 dizeyinde anlamlilik
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Tartisma

Proksimal ulna kiriklari, basit olecranon kiriklarindan daha
karmasik Monteggia kiriklarina ya da dirsegin stabilizasyo-
nunu saglayan ana yapilarin zarar gérmesine bagli Monteg-
gia benzeri lezyonlara kadar genis bir spektrumda dagilim
gostermektedir. Bu kiriklar yasamin her asamasinda (st
ekstremitede gorilebilen kiriklardir. Bu kiriklarin tedavi-
sinde birincil amag dirsek fonksiyonunun herhangi bir kisit-
lanma olmadan yerine getirilebilmesini saglamaktir (1-4).
Proksimal ulna’ya ait anatomik yapinin bilinmesi, kiriklarin
stabilize edilmesinde ve cerrahi sonrasinda da dirsek eklemi
rehabilitasyonunda 6nem arz etmektedir. Tedavi sirasinda
uygun olmayan bir kemik rekonstriiksiyonu, dirsekte kronik
agrn, fonksiyon kaybi ve ilerleyici eklem dejenerasyonuile so-
nuglanabilir (2,3). Calismamizda kirik fiksasyonlarinda rediik-
siyona yardimci olabilecek anatomik parametrelere ait veri-
ler elde edilmistir.

Total ulna uzunlugu

Calismamizda total ulna uzunlugu ortalama 24.59+2.00 cm
olarak belirlenmistir. Bu uzunluk, Beser ve ark.(3)'lari tara-
findan ortalama 25.05+1.49 cm, Oztiirk ve ark.(2)'lan tara-
findan ortalama 251.02+16.23 mm, Erdem (10) tarafindan
ise ortalama 25.06+1.75 cm olarak belirlenmistir. Tlrk pop-
lasyonunda kuru kemik ulna’lara ait total uzunluk olgtiimleri
karsilastinldiginda verilerin birbirleri ile uyumlu oldugunu
gormekteyiz.

Singh ve ark.(11)’lar;, 100 kuru kemik ulna’da total ulna
uzunlugunu ortalama 26.11+1.69 cm olarak belirlemislerdir.
Ndou ve Schepartz (12), kuru humerus ve ulna’ya ait birgok
morfometrik 6zelligi farkh etnik gruplarda incelemislerdir.
Calismalarinda toplam ulna uzunlugunu beyaz irkta orta-
lama 258.49+17.33 mm; karisik irkta ortalama 249.23+£20.07
mm ve siyahi irkta ise ortalama 261.01+18.77 mm olarak be-
lirlemiglerdir. Ayrica galismalarinda total ulna uzunlugunun
en yliksek siyahi irkta ardindan beyaz ve karisik irkta oldu-
gunu vurgulamiglardir.

Literatirde total ulna uzunluguna ait kadavra ve CT ¢alisma-
lari da mevcuttur. Grechenig ve ark.(13)’lari 54 kadavraya ait
on kolda proksimal ulna’nin 6n agilanmasini incelendikleri
¢alismalarinda total ulna uzunlugunu ortalama 26.2 cm ola-
rak ifade etmislerdir. Bir baska kadavra Uzerinde arastirma
yapan Wang ve ark.(14)’larinin ¢alismalarinda ise 39 kadav-
raya ait 6n kolda total ulna uzunlugu ortalama 26.0 cm ola-
rak belirtilmistir. Akpinar ve ark.(15)’lari, Turk popitlasyo-
nuna ait 44 kadavrada ise total ulna uzunlugunu ortalama 25
cm olarak belirlemislerdir. Hopf ve ark.(16)’lari 100 ulna’ya
ait CT gorintilerinde ortalama ulna uzunlugu 253.6£19.9
mm olarak belirlemislerdir. Sonug¢ olarak g¢alismamizdan
elde edilen verilerin Tiirk popilasyonunda hem kuru kemik-
ler hem de kadavra Gzerinde yapilan ¢alismalar ile beraber
Hopf ve ark.(16)’larinin CT ¢alismalarindan elde edilen veri-
ler ile uyumlu oldugu ancak diger popilasyonlardan elde
edilen verilerden diisik oldugu tespit edilmistir. Ayrica ¢alis-
mamizda total ulna uzunlugu ile birgok parametre arasinda
farkli duzeylerde iligki bulunurken, 6zellikle inc. trochlearis
harig ulna uzunlugu arasinda ylksek derecede bir iligki tespit
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edilmistir (r=0.987). Grechenig ve ark.(13)’lari, ¢alismala-
rinda ulna uzunlugu ile diger parametreler arasinda istatiksel
olarak anlamh bir iliski bulamamiglardir.

Incisura trochlearis hari¢ ulna uzunlugu

Calismamizda inc. trochlearis harig¢ ulna uzunlugu ortalama
21.78+1.85 cm olarak belirlenmistir. Bu uzunluk, Beser ve
ark.(3)lan tarafindan ortalama 22.05 cm, Oztirk ve
ark.(2)’lari tarafindan ise ortalama 223.49 mm olarak tespit
edilmistir. Calisma sonuglarimizin diger arastirmacilarin so-
nuglari ile uyumlu oldugunu gérmekteyiz.

Incisura radialis yiiksekligi ve genisligi

IRY ve IRG parametreleri, literatirde sinirli sayida arastir-
maci tarafindandegerlendirmeye alinmistir. Inc. radialis yik-
seligi (IRY), Cowal ve Pastor (17), Beser ve ark.(3)’lart ile Oz-
tirk ve ark.(2)’lari tarafindan sirasiyla ortalama 10.59 mm
(11.29 mm erkekler, 9.90 mm kadinlar igin), 9.9 mm ve 12.0
mm olarak belirlenmistir. Bizim ¢alismamizda ise ortalama
IRY 9.69 mm olarak belirlenmistir. Calismamizdan elde edi-
len veriler diger arastirmacilar ile kiyaslandiginda Oztiirk ve
ark.(2)’lar ile Cowal ve Pastor (17)’Gn galismalarindan elde
edilen verilere oranla diisiik, Beser ve ark.(3)’larinin ¢alisma-
lari ile uyumlu olarak gézlenmistir. Kadavraya ait kollarin CT
gorintuleri Uzerinde ¢alisma yapan Wegmann ve
ark.(18)’lari ise ortalama IRY’yi 12 mm olarak belirlemisler-
dir.

Benzer sekilde IRG genisligi ise Beser ve ark.(3)'lari ile Oztiirk
ve ark.(2)’lan tarafindan sirasiyla 14.8 mm ve 18.5 mm ola-
rak belirlenmistir. Sakaue (19) ise ¢alismasinda ortalama
IRG’yi kadinlarda 16.25 mm ve erkelerde ortalama 19.23
mm; Monum ve ark.(20)’lari ise sag taraf ulna’larda orta-
lama 20.07 mm ve sol taraf ulna’larda ortalama 19.19 mm
olarak tespit etmislerdir. Cowal ve Pastor (17)’n calismala-
rinda da IRG 6lgimleri yapiimistir; fakat gozlemci ici hata
analizinden elde edilen sonuglar bu 6lglimin glvenilirliginin
olmadigini géstermesinden dolayi ¢alismaya alinamamistir.
Calismamizda ise ortalama IRG 15.22 mm olarak belirlenmis-
tir. Calisma sonuglarimizin Beser ve ark.(3)’larinin ¢alisma
sonuglari ile uyumlu oldugu, diger arastirmacilarin sonugla-
rindan ise disuk oldugu gézlenmistir.

Incisura trochlearis derinligi ve genisligi

Ndou and Schepartz (12), farkl popiilasyonlar izerinde ger-
ceklestirdikleri ¢alismalarinda ITD’nin siyahi irkta beyaz ve
melez irka oranla daha biyik oldugunu ve gruplar arasindaki
farkin anlamli (p<0.001) oldugunu tespit etmislerdir. Ayrica
calismalarinda beyaz irk, melez ve siyahi irkta ortalama
ITD'yi siraslyla 11.45 mm, 11.18 mm ve 11.78 mm olarak be-
lirlemislerdir. Sakaue (19), ortalama ITD’yi erkek bireylerde
12.08 mm ve kadin bireylerde ise ortalama 10.41 mm olarak
ifade etmistir. Oztiirk ve ark.(2)’lari ortalama ITD’yi 11.57
mm olarak tespit etmislerdir. Calismamizda bu 6l¢im orta-
lama 10.15 mm olmak ile beraber diger arastirmacilarin ¢a-
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lismalarinda elde edilen verilere oranla diistk olarak gozlen-
mistir.

Wadia ve ark.(21)’lari olecranon kiriklarinda en cok etkile-
nen parametrenin ITG-2 oldugunu tespit etmislerdir. Ayrica
rekonstriiksiyon icinde bu parametrenin ¢ok énemli oldu-
gunu vurgulamiglardir. Pargali kiriklarin intramedailler vida-
larla sikistiriimasi sirasinda ITG kisitlamasi olabilir. Bu komp-
likasyon eklem hareket agikhiginin bozulmasina neden olabi-
lir. Bu nedenle inc. trochlearis’e ait dl¢climlerin detayl bilin-
mesi 6nemlidir. Beser ve ark.(3)’lar1 ulnar tarafta inc.troch-
learis genisligini (ITG-3) ortalama 29.4 mm ve radial tarafta
inc.trochlearis genisligini (ITG-1) ortalama 24.4 mm olarak
belirlemislerdir. Ayrica ¢alismalarinda ITG-2’yi 17.4 mm ile
26.4 mm arasinda degisen ortalama 22.3 mm olarak belirle-
misledir. Wadia ve ark.(21)’lari ise 100 6nkola ait radyograg-
fik goruntilerde ortalama ITG-2 degerini 24.7 mm olarak be-
lirlemiglerdir. Calismamizda ITG-1, ITG-2 ve ITG-3 paramet-
releri sirasiyla; 25.35mm, 22.57 mm ve 22.36 mm olarak be-
lirlenmistir. ITG-2 parametresinden elde edilen veriler diger
arastirmacilar ile karsilastirildiginda, sonuglarimizin Beser ve
ark.(3)'larindan yuksek, ancak Wadia ve ark.(21)’larinin so-
nuglarina oranla diistik oldugu gézlenmistir.

Olecranon genisligi

Beser ve ark.(3)’lari, ortalama olecranon genisligini 23.1 mm
olarak belirlemislerdir. Monum ve ark.(20)’lari ise ortalama
olecranon genisligini sag tarafta 20.31 mm ve sol tarafta or-
talama 21.27 mm olarak tespit etmislerdir. Cowal ve Pastor
(17)ise bu 6l¢imU erkeklerde ortalama 25.08 mm ve kadin-
larda ortalama 21.93 mm olarak ifade etmislerdir. Ayrica ¢a-
ismalarinda olecranon genisliginin istatiksel olarak cinsler
arasinda anlamli farkhlik olusturdugunu belirtmiglerdir
(p<0.000). Galismamizda ortalama olecranon genisligi 25.47
mm olarak tespit edilmistir. Literatirde bahsedilen kemik
calismalari ile ¢alisma sonuglarimiz karsilastirildiginda so-
nuglarin birbirleri ile uyumlu olmadigini gérmekteyiz. Bu ¢a-
lismalarin hepsinde kuru kemik ulna ve 6l¢tim icin dijital ka-
liper kullanilmistir. Farkh sonuglar ile karsilagilmasina farkli
populasyonlar lizerinde 6lglim yapilmasi, kullanilan kemikle-
rin yas araliklarinin farkli olmasi ve 6l¢lim sirasinda 6lgimun
olecranon’un korteks kisminin lateral veya medial kenarla-
rinda mi 6lgim yapildigi yoksa eklem yiizeyinin lateral veya
medial kenarlarindan mi 6lgiim yapilmasinin neden olabile-
cegi distnilmustdr.

Varus agisi

Proksimal ulna’nin 1/3’liik kisminin anteromedial agilanmasi
olarakta bilinen varus agisi (VA), genis bir aralikta bireysel
farkhhiklar gosteren bir agidir. Olecranon kiriklarinda, uygu-
lanacak anatomik plagin normal bir varus agilanmasina yakin
bir aciya sahip olmasi rediksiyonun basari oranini arttirmak-
tadir (3,5). Bu nedenle bu agilanmanin bireysel farkhliklar
dnemlidir. Kuiru kemik ulna’larda ¢alisma yapan Oztiirk ve
ark.(2)’lar1 bu aglyi ortalama 12.489, Beser ve ark.(3)’lari or-
talama 9.32, Erdem (10) ortalama 13.8292 olarak belirlemis-
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lerdir. Calismamizda ise bu agi ortalama 9.22 (6.12-14.12 ara-
iginda degisen) olarak gozlenmistir. Elde ettigimiz degerler
Erdem (10)’in ¢alismasi ile uyumlu olmak ile beraber diger
arastirmacilardan diisik olarak goézlenmistir. Varus agisi,
Hintli poptllasyon (zerinde calisma yapan Singh ve
ark.(11)’lan tarafindan ortalama 10.782 olarak belirlenmis-
tir.

Grechenig ve ark.(13)’lari kirik tedavisinde plak kullaniminin
etkilerini degerlendirdikleri galismalarinda 54 kadavraya ait
on kolda VA'yi ortalama olarak 17.52 (112-232 arasinda de-
gisen) olarak belirlemislerdir. 74 kadavra’ya ait 6n kolda
arastirma yapan bir diger arastirma ekibi Windisch ve
ark.(6)’lar1 ise VA’y1 ortalama 17.72 (112-282 arasinda degi-
sen) olarak belirlemislerdir. Puchwein ve ark. (22)’lar1 40 6n
kol kemigine ait 3 boyutlu goriintilerde plak uyumlulugunu
arastirdiklari g¢alismalarinda ortalama VA’yr 14.32 (5.8¢9-
21.292 arasinda degisen) olarak tespit etmislerdir. Kuru kemik
ulna’lar Gzerinde anatomik plak uyumlulugunu arastiran bir
diger arastirma ekibi de Totlis ve ark.(5)’dir. Calismalarinda
ortalama VA'yl 8.482 olarak belirlemislerdir. 20 kadavraya
ait 3D CT goruntilerinde proksimal ulna agilanmalarini aras-
tiran Yong ve ark.(23)’lari ise VA'nin 7.92 ile 17.72 arasinda
genis bir yelpazade degiskenlik gésterdigini ve ortalama ola-
rak 12.12 oldugunu vurgulamislardir. Hopf ve ark.(16)’lari
100 ulna’ya ait CT goriintllerinde VA'yi ortalama 12.42 ola-
rak tespit etmislerdir. CT gortntileri Gizerinde ¢alisma yapan
Jarvie ve ark.(24)’lari tarafindan ise bu agi ortalama 10.5¢
olarak belirlenmistir.

Arastirmacilara ait VA olgiimleri farklihk géstermektedir. Bu
durum arastirmacilarin agi 6lgiimlerinde kullandiklari refe-
rans noktalarin farkli olmasindan kaynaklanabildigi gibi (¢a-
lismamizda ulna’nin orta saft ekseni segildi), bu aginin ayni
popiilasyonda cinsler arasinda da degiskenlik gostermesin-
den kaynaklanabilir. Bu baglamda, proksimal ulna kiriklari-
nin restorasyonunda ve internal fiksasyonunda plagin
uyumlu bir sekilde tasarlanabilmesi icin bireysel farkliliklar
dikkate alinmalidir. Dogru olmayan anatomik rediiksiyon 6n
kol fonksiyonunda kayba yol acabilir (25).

Proximal ulna dorsal agisi (PUDA)

Ulna, proksimal ulna dorsal agilanmasi olarak adlandirilan
fizyolojik bir dorsal apex’e sahiptir. Kuru kemikler tzerinde
degerlendirme yapan Oztiirk ve ark.(2)lari, Beser ve
ark.(3)’lari ile Erdem (10) tarafindan bu aci ortalama olarak
siraslyla 5.992, 82,9.129 olarak belirlenmistir. Hint poplasyo-
nuna ait kuru kemik ulna’larda arastirma yapan Singh ve
ark.(11)’lari ise PUDA’y1 ortalama 8.062 olarak belirlemisler-
dir.

Savakkanavar ve Babu (26), 60 6n kol radyografileri Gizerinde
PUDA’yI ortalama olarak sag tarafta 5.69, sol tarafta ise 5.1¢
olarak belirlemislerdir. ilave olarak PUDA’nin sag taraf icin
cinsler acgisindan istatiksel olarak anlamllik ifade etmedigini
ancak sol tarafin anlamli oldugunu vurgulamislardir. Greche-
nig ve ark.(13)’lari, bu agiy1 12 ile 142 arasinda degisen bir
aralikta ortalama olarak 4.52 olarak ifade etmislerdir. Ayrica
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calismalarinda VA ile PUDA arasinda istatiksel olarak bir an-
lamhlik bulamamislardir. Puchwein ve ark.(22)'lari, CT go-
rintilerinde PUDA’nin 12 ile 11.22 arasinda degiskenlik gos-
terdigini ifade etmislerdir. Ortalama PUDA degerini ise 6.29
olarak vurgulamiglardir. Puchwein ve ark.(22)larinin galis-
malarina benzer sekilde Hopf ve ark.(16)’lari da CT gorinti-
leri lizerinde PUDA degerini ortalama 6.42 olarak belirlemis-
lerdir. Puchwein ve ark.(22)’lari ile Hopf ve ark.(16)’larinin
aksine Yong ve ark.(23), 20 kadavraya ait 3D CT goriintile-
rinde PUDA’y1 ortalama 4.32 olarak tespit emislerdir. Jarvie
ve ark.(24)’larinin calismalarinda ise 59 ulna’ya ait CT gériin-
tlsl Uzerinde PUDA ortalama olarak 3.72 olarak tespit edil-
mistir. PUDA, Totlis ve ark.(5)’lari tarafindan 8.492 olarak be-
lirlenmistir (Tablo 6). Rouleau ve ark.(27)’lari bilateral 6n kol
rayografilerinde PUDA’yi1 ortalama 5.72 (02-142 arasinda de-
gisen) olarak tespit etmislerdir. On kol radyografilerinde ¢a-
lisma yapan Reddy ve Garikapati (28) ise sag taraf PUDA’yi
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ortalama 5.79, sol taraf PUDA’yi ortalama 5.52 olarak belir-
lemiglerdir.

Proximal ulna torsiyon agisi

Ulna, olecranon tarafindan bakildiginda dirsek ekleminin
fleksiyon ve ekstensiyon hareketinin bir miktar spiral sekilde
olmasini saglayan belirli bir burkulma derecesine sahiptir. Bu
acl olecranon’un arka ytzinin sapma agisidir. Bu aglya tor-
siyon agisi denilmektedir (23). Bu agl, femuru’un anteversi-
yon agisina ve humerus’un retroversiyon agisina benzemek-
tedir (3). Proksimal ulna’nin sahip oldugu bu torsiyon agisi,
anatomik olarak 6nceden sekillendirilmis plaklarin, proksi-
mal ulnar kingin fiksasyonu igin kullaniminda uyumun basari
oranini azaltmaktadir (23). Kuru kemikler Gizerinde degerlen-
dirme yapan Oztiirk ve ark.(2)’lari ile Beser ve ark.(3)’lar ta-
rafindan bu agi ortalama olarak sirasiyla 14.642, 11.19 olarak
belirlenmistir. Yong ve ark.(23)’lari ise bu agiy! ortalama
22.5% olarak belirlemiglerdir.

Tablo 6. Proksimal ulna’ya ait varus, dorsal ve torsiyon agilarinin arastirmacilarin ¢alismalarindan elde edilen degerleri

Arastirmacilar Srneklem Varus agisi Proksimal ulna dorsal  Proksimal ulna tor-
(VA) acisi (PUDA) siyon agisi (PUTA)

Oztiirk ve ark.(2) 25 kuru kemik ulna 12.48¢ 5.9¢ 14.64¢2
Beser ve ark.(3) 50 kuru kemik ulna 9.3¢ 89 11.1¢
Erdem (10) 82 kuru kemik ulna 13.82¢ 9.12¢ -
Grechening ve ark.(13) 57 kadavra’ya ait 6n kol 17.52 4,59 -
Windisch ve ark.(6) 74 kadavraya ait 6n kol 17.72 -
Puchwein ve ark.(22) 40 6nkola ait CT 14.3¢ 6.29
Totlis ve ark.(5) 200 kuru kemik ulna 8.48¢ 8.49¢
Hopf ve ark.(16) 100 ulna CT gorintisu 12.40 6.42
Yong ve ark.(23) 20 kadavraya ait 3D CT goruntileri 12.1° 4.3¢9 22.5¢

. - 5.62 (sag taraf)
Savakkanavar ve ark.(26) 60 6n kol radyografisi - 5.12 (sol taraf)
Rouleau ve ark.(27) 100 6n kol radyografisi (bilateral) - 5.7¢

0 (s

Reddy ve Garikapati (28) 56 on kol grafisi - i; ((ssi)?tt::::))
Sing ve ark.(11) 100 kuru kemik ulna 10.78¢ 8.062
Jarvie ve ark.(24) 59 ulna CT gorintisu 10.52 3.7¢
Bizim galismamiz 62 kuru kemik ulna 9.2¢ 5.85¢ 13.4¢

Calismamizda ise proksimal ulna torsiyon acisi ortalama
13.42 olarak tespit edilmekle beraber sonuclarimiz Oztiirk ve
ark.(2)’lari ile Beser ve ark.(3)’larinin ¢alismalarina yakindir.
Ancak Yong ve ark.(23)’larinin sonuglar ile karsilastirildi-
ginda uyumsuz olarak goriilmistir. Olgiimlerde kullanilan
tekniklerin ve materyallerin birbirinden farkh olmasinin bu
duruma neden olabilecegi 6ngorilmistiir.

Diger agcilar (Olecranon-diyafiz acisi, Tiiberkiil ve artikiiler
agil)

Olecranon diyafiz agisi, tiberkil acisi ve artikiiler aci, Beser
ve ark.(3)'lan tarafindan ortalama olarak sirasiyla, 19.39,
20.32 ve 27.79 olarak tespit edilmistir. Bizim ¢alismamizda
ise bu acilar ortalama olarak sirasiyla 15.492, 18.992 ve
20.372 olarak belirlenmistir. Caismamizdan elde edilen veri-
ler Beser ve ark.(3)’larinin galismalarina oranla disik bulun-
mustur.

Proksimal ulna’nin morfometrik yapisina ait bilgiler ulna ki-
riklari cerrahisi ve cerrahi sonrasi ulna fonksiyonlarinin reha-
bilitasyonunda 6nem arz etmektedir. Bireysel farkhlklarin
goz online alinarak tasarlandigl implant ve protezler dirsek
eklemindeki uyumun basari oranini arttirmakta ve eklemin
fonksiyonunun diizgiin olarak yerine getirilmesini saglamak-
tadir. Bu baglamda ¢alismamizdan elde edilen verilerin kli-
nisyenlere katki saglayacagi dislincesindeyiz.

Calismanin sinirhliklar

Calismamizin 6n énemli kisitlihg kemiklerin cinsiyetlerinin
bilinmemesidir. Morfolojik 6lclimlerin cinsiyete gore karsi-
lastirilmasi, daha sonraki calismalarda cinsel dimorfizm icin
bir rehber olabilir.
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Deneysel Diyabetik Siganlarda Metformin, E Vitamini ve Corek Otu Yaginin
Karaciger Dokusu Uzerine Hepatoprotektif Etkilerinin Karsilastirilmasi
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Amag: Calismanin amaci, diyabetik siganlarda gelisen karaciger hasarina karsi metformin, E vi-
tamini ve ¢orek otu yaginin hepatoprotektif etkilerini karsilagtirmakti.

Materyal ve metod: 30 adet Wistar Albino sigan, Kontrol (n:6), Diyabet (n:6), Diyabet + Corek
Otu Yagi (n:6), Diyabet + E Vitamini (n:6) ve Diyabet + Metformin (n:6) olmak Uzere 5 gruba
ayrildi. Diyabeti indiiklemek amaciyla tek doz 45 mg/kg Streptozotosin intraperitoneal yolla uy-
gulandi. Diyabet + E vitamini grubuna 100 mg/kg/gtin E vitamini, Diyabet + Metformin grubuna
100 mg/kg/glin metformin ve Diyabet + Corek otu yagi grubuna 2.5 ml/kg/giin ¢orek otu yagi
oral yollarla uygulandi. Karaciger dokularindan elde edilen parafin kesitler Hematoksilen-Eozin,
Masson Trikrom ve PAS boyalari ile boyandi.

Bulgular: Gruplarin histolojik kesitlerinin incelenmesinde; diyabet grubu karaciger kesitlerinde
vakuolizasyon, piknotik gekirdek, sintizoidlerde dilatasyon, azalan glikojen igerigi ve konjesyon
izlendi. Metformin grubunda hasar bulgularinda kismen ve E vitamini grubunda ise minimal
iyilesme gorildi. Corek otu yagi grubunun hasar skorlamasi degerlendirilmesinde diger tedavi
uygulamalarina gore daha iyi bir etkiye sahip oldugu goéruldi. p<0.01.

Sonug: Diyabetin sebep oldugu karaciger hasarina karsi ¢orek otu yaginin iyilestirici etkileri ola-
bilecegi dustinilmektedir.

Anahtar Kelimeler: Cérek otu yagi, Diyabet, E vitamini, Karaciger, Metformin

Abstract

Background: The aim of the study was to compare the hepatoprotective effects of metformin,
vitamin E and black seed oil against liver damage developed in diabetic rats.

Materials and Methods: 30 Wistar Albino rats Control (n:6), Diabetes (n:6), Diabetes + Black
Cumin Oil (n:6), Diabetes + Vitamin E (n:6) and Diabetes + Metformin (n:6) were divided into 5
groups. In order to induce diabetes, a single dose of 45 mg/kg Streptozotocin was administered
intraperitoneally. 100 mg/kg/day vitamin E was administered to the Diabetes + Vitamin E group,
100 mg/kg/day metformin to the Diabetes + Metformin group, and 2.5 ml/kg/day black seed oil
to the Diabetes + Black Cumin oil group. Paraffin sections obtained from liver tissues were
stained with Hematoxylin-Eosin, Masson Trichrome and PAS stains.

Results: Vacuolization, pycnotic core, dilatation of sinusoids, decreased glycogen content and
congestion were observed in liver sections of diabetes group. There was partial improvement in
the damage findings in the metformin group and minimal improvement in the vitamin E group.
It was seen that the black seed oil group had a better effect in the evaluation of damage scoring
than other treatment applications. p<0.01.

Conclusions: It is thought that black cumin oil may have healing effects against liver damage
caused by diabetes.

Keywords: Black seed Oil, Diabetes, Liver, Metformin, Vitamin E
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Giris

Diyabetes mellitus (DM), karbonhidrat, lipit, protein ve mi-
neral metabolizmasinda islev bozukluguna yol acan, kronik-
lesen ylksek kan glukoz diizeyi ile karakterize bir hastaliktir
(1). DM, komplikasyonlariyla buyuk bir kiresel saglik tehdi-
dine sebep olmaktadir. Uluslararasi Diyabet Federasyonuna
(IDF) gore 2015'te 20-79 yas arasi 415 milyon yetiskinin DM
hastasi oldugu, bu sayinin 2040 yilina kadar 642 milyona ula-
sacagl tahmin edilmektedir (2). DM'nin patofizyolojisi, insi-
linin sentezlenmesini ve sekresyonunu sinirlayan pankreasin
beta hiicrelerdeki degisikliklerle ve periferde yer alan doku-
larda instline karsi gelisen direngle iliskilendirilmistir (1).
Buna bagli olarak gelisen hiperglisemi inflamasyona, sitokin-
lerin salgilanmasina, hiicre 6limiine ve ardindan diyabetik
komplikasyonlara yol acgar. Reaktif oksijen tiirlerinin (ROS)
ortaya c¢ikmasi, hipergliseminin primer nedenidir. ROS’un
ylkselen seviyeleri ve antioksidan savunma mekanizmasinin
es zamanli olarak bozulmasi, insiilin direncine, artan lipid pe-
roksidasyonuna ve bunlari takiben hiicresel hasara yol agar
(3). DM’de zamanla gelisen hiperglisemi ve artan inflamas-
yon, hiperlipidemi ve nefropati gibi ikincil komplikasyonlarin
gelismesine sebep olabilir (4). DM, kronik bobrek yetmeazligi,
alkolsiiz steatohepatit ve lipid bozukluklariyla yakindan ilis-
kilidir (5). DM, karacigerde oksidatif strese ve apoptoza ne-
den olur. Ayrica glikojen ve lipid metabolizmasini bozarak
yapisal ve fonksiyonel bozukluklara sebep olmaktadir (4).
DM'’nin karaciger dokusu Uzerindeki etkisi belirlemeye yone-
lik bircok ¢calisma yapilmasina ragmen hala tam olarak anla-
silmayan 6nemli noktalar bulunmaktadir. Streptozotosin
(STZ), dogal olarak meydana gelen bir antineoplastikdir ve
pankreas B-hiicreleri Gizerindeki toksik etkileri sebebiyle de-
ney hayvanlarinda insiline bagimh DM’yi olusturmak icin
sikhkla kullanilan bir ajandir (6). Medikal bitkiler, hastalikla-
rin tedavisi, saghgin strdirilmesi ve yeni ilaglarin sentezi
icin oncii olan maddeleri icermektedir (7,8). Son yillarda di-
yabet tedavisinde kaydedilen ciddi ilerlemelere ragmen te-
davilerde kullanilan ilaglarin ilag direnglerine, toksik etkilere
ve ilag etkilesimlerine sebep olmalari nedeniyle hastalarin
medikal bitkilere yoneldigi gortilmektedir (9). Diyabette kul-
lanilan en 6nemli medikal bitkilerden biri olan ¢orek otu
yagl, ranunculaceae familyasina ait yillik gicekli bir ¢ali bitki-
sidir. Corek otu yagi bilesenlerinin immiin modulatoér, anti-
enflamatuar, antimikrobiyal, hipoglisemik, antioksidan, an-
tikanser ve antiastmatik etkileri yapilan ¢alismalarda goste-
rilmistir (10). Corek otu yagi, insllin salinimi uyararak pank-
reas beta hiicrelerinde olusan hasari iyilestirebilir (11). Co-
rek otunun gesitli formlarinin diyabetik sicanlarda artan kan
sekerini, lipiti, plazma insilinini ve lipid peroksidasyon urin-
lerini diistirdigu ve glutatyon, stiperoksit dismutaz, glutat-
yon peroksidaz ve katalaz gibi antioksidan enzimlerin seviye-
lerini ylkselttigi belirtilmistir (12,13). E vitamini, yagda ¢6z-
nen bir vitamin olup a-tokoferol, E vitaminin dogada en ¢ok
bulunan formudur. E vitamininin ylksek kan glukozu ve gli-
kolize hemoglobin (HbAlc) dizeylerini dusurdigu belirtil-
mistir. Ayrica pankreas B-hucrelerinin fonksiyonunda ve do-
kulardaki
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insitlin direncinde iyilesme sagladigi tespit edilmistir (14).
Metformin, Tip Il DM tedavisinde siklikla kullanilan ve bigu-
anid tlrevi olan 6nemli bir antihiperglisemik ajandir (15). Ay-
rica periferik dokularda insilin-aracili glukoz kullanimini ar-
tirirken, plazma trigliseridi, distk dansiteli lipoprotein (LDL)
seviyelerini ve glukoneogenezi azaltmaktadir (16).
Calismanin amaci, STZ ile olusturulan DM’de siganlarin ka-
raciger dokularinda gelisen hasara karsi ¢érek otu yagi, met-
formin ve E vitaminin etkilerini karsilastirmaktir.

Materyal ve Metod

Calismamiz Dicle Universitesi Hayvan Deneyleri Etik Kurulu
tarafindan 19-04 protokol numarasi ve 35582840-
604.01.01- sayili karari ile onaylanmistir. Calismada kullani-
lan deney hayvanlari Dicle Universitesi Deney Hayvanlari La-
boratuvarindan temin edilmistir.

Calismamizda agirliklari 240-350 gr arasinda degisen 10-12
haftalik 30 adet Wistar Albino cinsi erkek sican kullanildi.
Hayvanlar standart kosullar altinda (oda sicakligi 24-26 °C,
%55-60 nem orani, 12 saat gece 12 saat giindiiz 15tk dongusi
olan odada) tutuldu. Hayvanlarin beslenmeleri igin ad libi-
tum standart pelet yem ve igme suyu kullanildi. Hayvanlar
Kontrol, DM, DM + Metformin, DM + E vitamini ve DM + C6-
rek otu yagi olarak 5 gruba ayrildi. Deney baslangicinda DM
gruplarinda DM olusturmak amaciyla tek doz 45 mg/kg STZ
(Sigma, USA), Sodyum Sitrat soliisyonu (pH: 4.5, 0.1 M) ice-
risinde ¢ézdurilerek intraperitoneal (i.p) yolla uyguladi (17).
Kontrol grubundaki hayvanlara ise plasebo 1ml salini.p yolla
uygulandi. Hayvanlara, hipoglisemiyi 6nlemek amaciyla 24
saat boyunca ad libitum %10 glukolize su verildi. STZ enjek-
siyonundan 72 saat sonra 12 saatlik aghgi takiben, hayvanla-
rin kuyruk veninden alinan kan ve glukometre ile kan glukoz
dizeyleri 6lguldi. Kan glukoz diizeyi 250 mg/dl (izerinde
olan hayvanlar, DM kabul edilip deney gruplarina alindi (18).
Kontrol grubunda yer alan hayvanlara deney siresince giin-
lik olarak plasebo 1ml salin oral yolla (p.o) verildi. Diyabet
(DM) grubunda yer alan hayvanlara diyabet indiiklendikten
sonra glnlik olarak 1 ml salin p.o verildi. Diyabet + E vita-
mini (DM +E) grubundaki hayvanlara diyabet olusturulduk-
tan sonra 100mg/kg E vitamini (kat. no: T325-25G, Sigma, St.
Louis, Missouri, ABD) zeytin yagl icerisinde ¢ozdirulerek p.o
uygulandi (19). Diyabet + Metformin (DM +M) grubundaki
hayvanlara diyabet induklendikten sonra 100mg/kg Metfor-
min (Kat. No:sc-2020008B, Santa Cruz Biotecnology, Dallas
TX, ABD) salin igerisinde ¢ozdirilerek p.o uygulandi (15). Di-
yabet + Cérek otu yagi (DM+ C) grubunda bulunan hayvan-
lara diyabetin indiiklenmesinin ardindan 2.5 ml/kg Cérek otu
yagi (Yerel bir firmadan temin edildi. Marka: Giingay) p.o uy-
gulandi (20). 8 haftalik deneyin ardindan hayvanlar 75 mg/kg
Ketamin + 10 mg/kg Ksilazin anestezisi altinda sakrifiye
edildi. Karaciger dokulari alinip hassas terazide agirliklar 6l-
cilda.
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Doku Takibi

Karaciger dokulari histopatolojik degerlendirme icin 24 saat
Bouin sollisyonunda fikse edildi. Fiksasyonun ardindan do-
kular %50, %70, %80, %90, %96 ve %100 etil alkol serilerin-
den gegirildi. Ksilende (2x30 dakika) seffaflastirilan dokulara
ardindan 2 saat sureyle 58°C deki etiivde parafin inklbas-
yonu yapildi. Ardindan dokular parafin bloklara gomdaldu.
Parafin bloklardan 5-6 um kalinhiginda kesitler alinip histo-
patolojik inceleme icin Hematoksilen-Eozin, Masson Trikrom
ve Periodic Acid-Schiff (PAS) boyalari ile boyandi.

Hematoksilen-Eozin Boyama Protokolii

Parafin bloklardan alinan karaciger doku kesitlerine 3x15 da-
kika ksilende deparafinizasyon islemi uygulandi. Kesitler aza-
lan etil alkol serilerinden (%100, %96, %90, %70, %50) 10’ar
dakika gegcirilip ve distile suda 5 dakika bekletildi. Harris He-
matoksilen boyasi icerisinde 8 dakika tutulduktan sonra ke-
sitler akan su altinda 5 dakika yikandi. Eozin boyasinda 6 da-
kika bekletilen kesitler artan etil alkol serilerinden (%80,
%90, %96) hizlica gegirilip absolii alkolde 2 dakika bekletildi.
Kesitler 3x15 dakika ksilenden gegirilip entellan damlatilarak
lamelle kapatildi. Preparatlar A2 imager Zeiss 1stk mikros-
kobu altinda degerlendirildi.

Masson Trikrom Boyama Protokolii

Parafin bloklardan elde edilen karaciger doku kesitleri 2x10
dakika ksilende deparafinize edildi. Azalan etil alkol serilerin-
den; %100 Alkolde 10 dakika, %96’lik alkolde 5 dakika,
%90'lik alkolde 5 dakika, %70’lik alkolde 2 dakika ve %50’lik
alkolde 2 dakika gegirildi. Distile suda 5 dakika tutuldu. Ke-
sitler Masson Trikrom (Kat. no: # 3916 Bio Optica Milano M,
italya) hazir kit prosediirii ile takip edilerek boyandi. Doku
kesitleri distile suda yikandiktan sonra artan alkol serilerin-
den gegirildi. %100’lUk etil alkolde 1 dakika tutuldu. 2x10 da-
kika ksilen gegirilen kesitler entellan ile kapatilip 1stk mikros-
kobunda degerlendirildi.

Periyodik Asit Schiff (PAS) Boyama Protokolii

Parafin bloklardan elde edilen karaciger doku kesitleri 2x10
dakika ksilende deparafinize edildi. Azalan etil alkol serilerin-
den; %100 Alkolde 10 dakika, %96’lik alkolde 5 dakika,
%90’lik alkolde 5 dakika, %70’lik alkolde 2 dakika ve %50’lik
alkolde 2 dakika gecirildi. 5 dakika distile suda bekletildi. Ke-
sitler PAS (Kat. no: #4117 Bio Optica Milano Ml, italya) kit
prosediirl takip edilerek boyandi. Distile suda 5 dakika yika-
nan kesitler artan alkol serilerinden gegirildi. %100 etil al-
kolde 1 dakika tutuldu. Kesitleri 2x10 dakika ksilen serilerin-
den gegirilip entellan damlatilip lamelle kapatildi ve 1sik mik-
roskobunda degerlendirildi.

Histopatolojik Hasar Skorlamasi

Hematoksilen-Eozin boyalari ile boyanan karaciger kesitle-
rine santral ven yapisi, hepatosit hiicre gekirdeklerinin pik-
notik goriinlimi, sinlizoidal dilatasyon, mononikleer hiicre
infiltrasyonu ve konjesyon bulgulari baz alinarak hasar skor-
lamasi yapildi. 0: hasar yok, 1: Minimal hasar, 2: Hasar, 3:
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Siddetli hasar olarak degerlendirildi (21). Her bir gruptan 60
adet olmak Uzere 300 adet klasik karaciger lobull degerlen-
dirilerek elde edilen degerler igin istatistiksel analiz yapild.

istatistiksel Analiz

Karaciger Agirhgi ve Histopatolojik Hasar Skorlamasi deger-
leri IBM SPSS Statistics 24.0 paket programi kullanilarak ista-
tistiksel acidan incelendi. Verilere istatistiksel analiz yapil-
madan 6nce normallik testi yapildi. Tum datasetlerin normal
dagilmadigi belirlendikten sonra non-parametrik Kruskal
Wallis testine gore istatistiksel anlamlilik degerlendirildi.
Gruplar arasindaki ¢oklu karsilagtirma, Post-hoc Tamhane’s
T2 analizi ile degerlendirildi. Istatistiksel analiz sonucunda
p<0.05 anlamh kabul edildi ve sonuclar ortalama + SD sek-
linde sunuldu.

Bulgular

Histopatolojik Bulgular

Kontrol grubu karaciger kesitlerinde santral ven ¢evresinde
sinlizoidlerin arasinda tek sira dizilmis hepatosit kordonlari
izlendi. Hepatositlerin 6kromatik gekirdekleri santralde ko-
numlanmisti. Ayrica sitoplazmalari da asidifilik gorinim-
deydi. Sinlizoidlerin limeninde yer alan endotel hiicreleri iyi
secilmekteydi. Periodik Asit -Schiff (PAS) boyasi ile boyanan
doku kesitlerinde PAS pozitif glikojen grantlleri izlendi.
Diyabet grubu kesitleri kontrol grubuyla karsilastirildiginda
apoptotik hepatositlerde anlamli bir artis izlendi. Bu apopto-
tik hicrelerin gekirdekleri genel olarak kiiclilmus ve buzis-
mis bir gérinimdeydi. Yag vakuolleri sebebiyle hepatosit-
lerin gérinumlerinde sekil bozukluklar izlendi. Vakuolizas-
yon, konjesyon, piknotik ¢cekirdek, hiperemi ve siniizoidlerde
dilatasyon bulgulari tespit edildi. Bu grupta yer alan karaci-
ger doku kesitlerinin PAS boyamalarinda, kontrol grubu ile
kiyaslandiginda glikojen igerigindeki azalma belirgindi.
Metformin uygulanan diyabet grubu kesitlerinde karaciger
sinlizoidlerinde dilatasyon yani sira santral ven gevresinde
Isinsal olarak dizilen hepatosit kordonlari izlendi. Hematok-
silen-Eozin (H-E) ve Masson Trikrom boyama yapilan karaci-
ger kesitlerinde piknotik gekirdek yapisi, konjesyon, hipe-
remi ve vakoulizasyon bulgularinda azalma tespit edildi. Di-
yabetik grupta gorilen glikojen tablosunda kismen bir diizel-
menin oldugu gorulda.

E vitamini uygulanan diyabet grubu kesitlerinde kontrol
grubu ile kiyaslandiginda hiperemi, piknotik gérinimli ge-
kirdekler, monontkleer hiicre infiltrasyonu ve vakuolizasyon
bulgularinda minimal diizeyde iyilesme izlendi.
Sinlizoidlerde goriilen dilatasyonun kismen azaldig gérulda.
PAS boyama yapilan karaciger kesitlerinde glikojen igeri-
ginde gorilen azalma ise diyabet grubuna benzerdi.

Corek otu yagi verilen diyabet grubunun doku kesitleri ince-
lendiginde hasar bulgularinda anlaml bir diizelme tespit
edildi. Hepatosit ¢ekirdeklerindeki piknotik goriinlimlerde
dizelme kaydedildi. Ayrica diyabet grubunda sayisi ve
hacmi artan vakuollerde belirgin bir azalma izlendi. Hepato-
sitlerin kontirleri belirgindi ve sintizoidlerin gdérunimleri
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normaldi. Diyabet grubu ile karsilastirildiginda glikojen mik-
tarinin belirgin diizeyde arttig1 gorilda (Sekil 1-3).

istatistiksel Bulgular

Histopatolojik Hasar Skorlamasi istatistiksel Bulgulari
Yaptigimiz analiz sonucunda karaciger hasarinin en yiksek
diyabet grubunda oldugu ve E vitamini tedavisi uygulanan
diyabet grubunun da basarili sonu¢ vermedigi belirlendi. Di-
yabet ve E vitamini gruplarinin karaciger hasar ortalamalari
benzerlik géstermektedir (p>0.05). Ancak bu iki grubun diger
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hasar bulgusuna sahip oldugu sonucuna ulasildi. Ayrica met-
formin ve ¢orek otu yagi tedavisi uygulanan diyabetik grup-
larin karaciger hasar skoru ortalama degerinin hem birbirle-
rinden hem de diger deney gruplardan anlamli dizeyde
farkh oldugu gorildi (p<0.01). Yaptigimiz skorlama sonu-
cunda en dislk hasar ortalamasinin kontrol grubunda ol-
dugu tespit edildi. Ayrica biitin deney gruplardan anlamh
dizeyde farkli bir ortalama degerinin oldugu (p<0.01) sonu-
cuna ulasildi. Kontrol grubuna en yakin hasar skor degeri ¢o-
rekotu yagi grubunda izlendi ve skor degeri tim gruplardan

bitiin gruplardan anlamli diizeyde farkli (p<0.01) karaciger  anlamli derecede farkliydi (p<0.01). (Tablo 1, Sekil 4).

Sekil 1. Hematoksilen-Eozin Boyama. Sekil A Kontrol grubu karaciger kesiti. Vena sentralise dogru isinsal dizilim gésteren hepatositler
(=>) arasinda sinlizoidler (s), vena sentralis (V) ve portal alan (P) (Hematoksilen-Eozin (H-E), Bar: 50 um). Sekil B Diyabet grubu karaciger
kesiti. Vena sentraliste trombus (T), sintizoidlerde dilatasyon (s), piknotik ¢ekirdekler () ve globtler yag vakuolleri (kalin ok), (H-E,
Bar: 20 um). Sekil C Diyabet + Metformin grubu karaciger kesiti. Damarda konjesyon (yildiz), sinuzoidlerde dilatasyon (s) ve piknotik
cekirdekler (ok), (H-E, Bar: 20 um). Sekil D Diyabet + E vitamini grubu karaciger kesiti. Hepatosit sitoplazmalarinda yag vakuolleri (kalin
ok basi) ve mononikleer hiicre infiltrasyonu (*), (H-E, Bar: 20 um). Sekil E Diyabet + Corek otu yagi grubu karaciger kesiti. Kontrol
grubuna benzer karaciger parankim hticreleri (=) ile vena sentralis (V) gériinim, (H-E, Bar: 20 um).

A
Sekil 2. Masson Trikrom Boyama. Sekil A Kontrol grubu karaciger kesiti. Vena sentralis (V), radier dizilen hepatositler ve aralarinda
sintizoidler (s) normal yapida (Masson Trikrom, Bar: 50 um). Sekil B Diyabet grubu karaciger kesiti. Damarlarda konjesyon (5%) ve
hepatosit sitoplazmasinda multivezikller yag vakuolleri (kalin ok basi), (Masson Trikrom, Bar: 20 pum). Sekil C Diyabet + Metformin
grubunda karaciger kesiti. Sintizoidler (s) ile vena sentralis’te (V) konjesyon tablosu, (Masson Trikrom, Bar: 20 um). Sekil D Diyabet +
E vitamini grubu karaciger kesiti. Damar konjesyonu (5¢) ve hepatosit ¢cekirdeklerinde piknozis (—) (Masson Trikrom, Bar: 50 um). Sekil
E Diyabet + Corek otu yagi grubu karaciger kesiti. Kontrol grubuna benzer karaciger kesiti, (Masson Trikrom, Bar: 20 um).

:\ “-.. _:-"I‘- s el

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2022;19(2):421-427.
DOI: 10.35440/hutfd.1087068

424



Ayaz ve ark.

Diyabetik Sicanlarda Metformin, E Vitamini ve Cérek Otu Yadinin Karaciger Dokusu Uzerine Etkileri

tablosu, (Periodik Asit -Schiff (PAS), Bar: 50 um). Sekil B Diyabet grubu karaciger kesiti. Kontrole gére azalan glikojen (g) heterojen bir
dagilimi (PAS, Bar: 20 um). Sekil C Diyabet + Metformin grubu karaciger kesitinde heterojen olarak dagilan ve santral zonda kiimelen-
mis glikojen partikilleri (g) (PAS, Bar: 20 um). Sekil D Diyabet + E vitamini grubu karaciger kesiti. Periferik zonda yogunlasan glikojenin
(g) tablosu (PAS Bar: 20 um). Sekil E Diyabet + Corek otu yagi grubu karaciger kesiti. Kontrol grubuna benzeyen glikojen (g) tablosu
(PAS, Bar: 50 um).

Tablo 1. Histopatolojik Hasar Skorlamasi sonuglari

Deney Gruplari Karaciger Hasar Skoru p

Kontrol 0.55 £ 0.562
Diyabet 2.51+0.58¢
Metformin 1.72 £ 0.66¢ ab-cdp<(.01
Vitamin E 2.23+0.62¢
Corekotu Yagi 1.13 £ 0.68°

‘-

* %k
34 ) * %%k

* ¥k

Karaciger Hasar Skoru
~N

]
Kon‘lml D\‘yabe'! Metformin VitaminE  Cérekotu
Yai

=]

Sekil 4. Karaciger Hasar Skorlamasi istatistik sonuglarinin grafik-
sel goriintlsi. *p<0.01, **p<0.01 ve ***p<0.01

Karaciger Ortalama Agirliklari

Deney gruplarinin karaciger agirligina bakildiginda grup or-
talamalari arasinda belirgin bir fark goriilmedi (p>0,05)
(Tablo 2, Sekil 5).

Tablo 2. Deney Gruplarinin Ortalama Karaciger Agirliklari gram (gr)

Deney gruplari Ortalama p
Karaciger Agirhigi (gr)
Kontrol 9,43 +£0,90
DM 10,02 £ 0,98
DM+M 9,66 + 1,37 p>0.05
DM+E 9,45+ 1,57
DM+C 9,52+1,14

[
w
1

Ortalama
Karaciger Agirligi (gr)

wn
1

(=]

Diyabet  Metformin E Vitamini Cdrekotu
Yagi

Kontrol

Sekil 5. Deney Gruplarinin Ortalama Karaciger Agirliklarinin istatis-
tiksel analiz sonuglarinin grafiksel gértintiist. p>0.05

Tartisma

Sunulan ¢alisma, 45mg/kg STZ ile indiklenen DM si¢anlarda
karaciger hasarina karsi E vitamini, ¢corek otu yagi ve metfor-
minin koruyucu etkisini karsilastirmayi amacladi. DM, yik-
sek kan glukoz diizeyi ile tanimlanan, karbonhidrat, protein
ve lipit metabolizmasindaki degisiklikleri iceren kronik ve
metabolik bir hastaliktir. Ayrica lipid ve protein metaboliz-
malarindaki bozukluklarla iligkilidir. Dolayisiyla noropati,
nefropati, retinopati, vaskiilopati ve hepatopati gibi bircok
ciddi ve yasami tehdit eden komplikasyona yol acar (22).
DM’de karaciger hasarinin en 6nemli sebebi hipergliseminin
sebep oldugu oksidatif stres ve sonrasinda ortaya ¢ikan kar-
bonhidrat, protein ve lipid metabolizmalarindaki bozukluk-
lardir (23).

Yaptigimiz ¢alismada kontrol grubunda yer alan siganlarin
karaciger kesitlerinde santral vene dogru radier dizilim gos-
teren hepatosit, hepatositler arasinda yer alan siniizoid,
santral ven ve portal alan yapilari normal goériinimdeydi. Ca-
lismamizla uyumlu olarak EI-Shemi ve arkadaslarinin yaptik-
lari galismada kontrol grubunda bulunan siganlarin karaciger
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kesitlerinde portal ven, hepatosit ve santral ven yapilari nor-
mal gorinimdeydi (24).

Calismamizda diyabet grubu karaciger kesitlerinde glikoje-
nin azalan ve heterojen dagihmi, damarlarda konjesyon,
santral vende trombus, sinlizoidlerde dilatasyon tablosu, ge-
kirdeklerde piknotik goriiniim ve globiler yag vakuolleri iz-
ledi. Bulgularimiz; sirasiyla Li ve arkadaslarinin diyabetik si-
canlarin karaciger kesitlerinde glikojen igeriginin azalmasi
bulgusuyla ve Abdellatif ve arkadaslarinin globliler yag va-
kuolleri bulgusuyla uyumludur (25, 26). Ayrica Yanardag ve
ark. vakuolizasyon, piknotik cekirdekler ve buylk sitoplaz-
mik grandller bulgulariyla ve Oktayoglu ve arkadaslarinin si-
niizoidlerde goriilen dilatasyon bulgulariyla da uyum goster-
mektedir (27, 28).

Yaptigimiz ¢alismada metformin uygulanan diyabet gru-
bunda bulunan karaciger kesitlerimizde diyabet grubunda
gorilen konjesyon, piknotik ¢ekirdek gérinimi ve sinuzoi-
dal dilatasyon bulgularinin kismen diizeldigi ve globuler yag
vakuollerinin azaldigi tespit edildi. Bulgularimiz diyabet
grubu ile karsilastinldiginda daha iyi gorinimdeydi. Calis-
mamizla paralel olarak Haclioglu ve arkadaslarinin yaptiklari
calismada diyabetik sicanlarda metformin uygulamasinda
histolojik olarak konjesyon ve sinlizoidal dilatasyon bulgulari
olan karaciger gorinimi tespit edilmistir (15). Balamsh ve
arkadaslarinin yaptiklari galismada metformin uygulanan di-
yabetik sicanlarda piknotik gekirdekler tespit edilmistir (29).
Zou ve arkadaslari yaptiklari calismada ise metformin uygu-
lanan diyabetik sicanlarin karaciger kesitlerinde globiler yag
vakuollerinin azaldigi belirlenmistir (5).

Corek otu yagi uyguladigimiz diyabetik sicanlarin karaciger
kesitlerinde kontrole yakin goriinen glikojen tablosu tespit
edildi. Hepatositlerin, sinlizoidlerin ve vena santralisin nor-
mal goriinimu izlendi. Aktas ve arkadaslarinin yaptiklari ¢a-
lismada ¢orek otu yaginin etken maddesi olan timokinonun,
diyabetik siganlarin karaciger dokularinda azalan glikojen
icerigini arttirdigi ve kontrol grubuna benzer gériinim sagla-
dig1 tespit edilmistir (30). Ayrica diyabet grubunda gozlemle-
nen sintzoidal dilatasyon ve mononiikleer hicre infiltras-
yonu bulgularinin dizeldigi belirtilmistir. Abdellatif ve arka-
daslarinin yaptiklari galismada ¢orek otu yagi ile tedavi edi-
len diyabetik sicanlarin karaciger kesitlerinde, hepatositle-
rin bliylk bir bélimiiniin normal biyulklikte oldugu cekir-
deklerinde DM’de gorilen piknozis bulgusunun izlenmedigi,
vakuollerin sayisinin ve boyutunun belirgin sekilde azaldigi
tespit edilmis. Ayrica sinuzoidal dilatasyonun gozlenmedigi
ve hepatositlerde homojen glikojen dagihmi oldugu belirtil-
mistir (31). Abdelrazek ve arkadaslarinin yaptiklari ¢alismada
¢Orek otu yagi tedavi edilen diyabetik siganlarin karaciger ke-
sitlerinde hepatositlerde yasanan dejenerasyonun ve portal
alanda gorilen inflamasyonun onarildigl tespit edilmistir
(32). Yapilan galismalardan elde edilen bulgular bulgulari-
mizla uyumludur.

E vitamini uygulanan diyabetik siganlarin karaciger kesitle-
rinde periferik zonda yogunlasan glikojen tablosu, hepotosit
sitoplazmalarinda yag vakuolleri, piknotik cekirdekler ve
santral vende damar konjesyonu gozlemledik. Bulgularimiz
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diyabetik gruba benzer sekilde devam etmekteydi. Calisma-
mizla uyumlu olarak Daniel ve arkadaslari yaptiklar galig-
mada E vitamini uygulanan diyabetik sicanlarda karaciger
dokularinda portal ve siniizoidal konjesyon ve hepatosit-
lerde yaygin vakuoler dejenerasyon tespit etmislerdir (33).
Yaptigimiz ¢alismada deney gruplarinin karaciger agirliklari
arasinda istatistiksel olarak anlamli bir fark gérilmedi.
Calismamizda STZ ile indiiklenen diyabetik sicanlarin karaci-
ger dokularinda histopatolojik bulgulara bagl olarak hasar
olustugu tespit edildi. Yapilan hasar skorlamasinda olusan
hasarin tedavisinde, metforminin kismen yararl oldugu E vi-
taminin etki gdstermedigi, buna karsin ¢orek otu yaginin olu-
san hasara karsi oldukga etkili oldugu sonucuna varildi. Ya-
pilan calismalarda ¢orek otu yaginin antioksidan antienfla-
matuar ve antihiperglisemik etkilere sahip oldugu belirlen-
mis. Bu etkilere bagh olarak oksidatif stresin azalabilecegi ve
bozulan karbonhidrat, lipit ve protein metabolizmasinin di-
zelebilecegi belirtilmistir. Yaptigimiz ¢calismada ¢orek otu ya-
ginin belirtilen etkilere bagli olarak diyabette gelisen karaci-
ger hasarina karsi iyilestirici bir etkisi olabilecegini distin-
mekteyiz. Metforminin uygulanma dozu ve tedavi siiresinin
elde ettigimiz sonuglarda etkili olabilir. E vitamini grubunda
elde edilen sonuglarin ise E vitaminin dozu, kimyasal for-
mundaki farkhlik ve tedavi siresi ile iliskili olabilecegini du-
sinmekteyiz.
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Background: The aim of this study was to determine the relationship of soft tissue and bone lesions Dr. Sunay Sibel KARAYOL

with vascular flow according to different imaging methods in patients with diabetic foot. Department of Radiology,
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On the CTA images, complete obstruction was determined in 21.5% of patients and >70% narrowing in
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findings. In the interpretation of the CDUS findings, insufficient blood flow was determined in 63% of
the patients determined with osteomyelitis, in 61% with cellulitis, in 34% with abscess, in 34% with
tenosynovitis, in 29% with joint effusion, and in 17%with subchondral cyst. A statistically significant
difference was determined in the blood flow determined with CDUS only in the patients determined
Conclusions: In the diagnosis of complications developing secondary to diabetes, and in the decision

for amputation, both CDUS and CTA imaging methods are of value.
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Oz.

Amag: Bu ¢calismanin amaci diyabetik ayak hastalarinda farkli gériintiileme yontemlerine gére yumusak
doku ve kemik lezyonlarinin vaskiler akim ile iliskisini belirlemektir.

Materyal ve Metod: Bu retrospektif, kesitsel, tanimlayici galisma bir Universite hastanesinin Radyodi-
agnostik bolimiinde yapildi.

Bulgular: En sik goriilen bulgu seliilit (n:57, %72.2) ve en az gorilen bulgu subkondral kist (n:14, %17.7)
idi. RDUS bulgularina gore %24,1'inde arteriyel kan akimi yoktu, %27,8'inde monofazik idi. 41 (%51,9)
hastada RDUS'ta vaskiiler kan akimi yetersiz olarak kabul edildi. BTA goérintilerinde hastalarin
%21.5'inde tam tikaniklik, %20.3'Uinde >%70 daralma saptandi. BTA bulgularina gére 46 (%58,2) hastada
vaskiiler kan akimi yetersiz kabul edildi. RDUS bulgularinin yorumlanmasinda osteomiyelit saptanan
hastalarin %63'lnde, selllit saptananlarin %61'inde, apse saptananlarin %34'liinde, tenosinovit sapta-
nanlarin %34'linde, eklem eflizyonu saptananlarin %29'unda ve subkondral kist saptanan hastalarin
%29'unda yetersiz kan akimi saptandi. Sadece sellilit saptanan hastalarda RDUS ile belirlenen kan aki-
minda istatistiksel olarak anlamli fark saptandi (p=0.021).

Sonug: Diyabete bagh gelisen komplikasyonlarin tanisinda ve amputasyon kararinda hem RDUS hem de
BTA gorintiileme yontemleri degerlidir.

Anahtar kelimeler: Renkli Doppler Ultrasonografi, Bilgisayarli Tomografi Anjiografi, Diyabetik ayak,
Magnetik Rezonans Gérlntileme
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Introduction

Diabetic foot wounds developing as a result of chronic
complications of Diabetes Mellitus (DM) are a clinical con-
dition leading to great physical, mental and socio-economic
damage, and can result in organ loss (1). The frequency is
significantly higher in males (2). It has been reported that
every diabetic patient has a lifelong 15% risk of developing
a diabetic foot wound, and in 7-20% of these patients,
these wounds result in amputation of the extremity (1, 3).
In the USA, approximately two-thirds of non-traumatic am-
putations are associated with diabetic foot wounds (1, 4).
Peripheral artery disease is a major risk factor for lower
extremity amputation. Although foot ulcers are not the
most common reason, they are an accompanying factor in
25% of patients. The presence of a palpable pulse does not
exclude peripheral vascular disease (5). Parameswaran et al
(6) reported that evaluation with the Ankle Brachial Pres-
sure Index had 63% sensitivity and 97% specificity. There-
fore, the contribution of radiology to diabetic foot manage-
ment cannot be ignored.

In the clinic, the main aim in the treatment of diabetic foot
patients is to differentiate infection from changes secon-
dary to neuropathy and to prevent amputations associated
with delayed osteomyelitis. Differentiation of these two
pathologies is achieved with imaging methods (7), the most
widespread of which is direct radiography. According to the
American College of Radiology Appropriate Use Criteria list,
it has been reported as the most appropriate method in dif-
ferent combinations of findings consisting of soft tissue
swelling, neuropathy and ulcer (7,8).

Colour Doppler Ultrasonography (CDUS), which encodes
blood flow information as a colour spectrum in a selected
area on an ultrasonography image is the basic non-invasive
imaging method of the vascular system. Changes occurring
at different degrees from the early stages to the late stages
of vascular complications in the process of diabetic foot de-
velopment can be identified (7).

Lower extremity arterial Computed Tomography Angiog-
raphy (CTA), which can be shown in great detail, can give
more quantitative informaton about vascular structures
and is a diagnostic method which has been used more often
recently. Magnetic Resonance Imaging (MRI) has higher
sensitivity and specificity than other methods, and is an
imaging method which can better differentiate changes as-
sociated with neuropathy and infection (7).

The aim of this study was to determine the relationship of
soft tissue and bone lesions with vascular flow according to
different imaging methods in patients with diabetic foot.

Materials and Methods

This retrospective, cross-sectional, descriptive study was
conducted in the Radiodiagnostic Department of a univer-
sity hospital. Approval for the study was granted by the Lo-
cal Ethics Committee of Harran University (decision
no:E.35550, dated: 28.08.2019). The study included adult
patients diagnosed with diabetic foot between January

Comparison of Different Imaging Methods of Diabetic Foot Complications with Blood Flow

2018 and February

2020, for whom radiological imaging was requested. The
patients included in the study were those who were applied
with foot MRI, lower extremity arterial CDUS and lower
extremity arterial CTA. CDUS examinations were performed
by radiologists with at least 2 years of experience. Patients
were excluded from the study if any one of these 3 exami-
nations had not been performed at the same time. From
the hospital PACS (Picture Archiving and Communication
Systems), the MR and CTA images of the patients were re-
evaluated by an experienced radiology specialist, blinded to
the clinical table. Femoral artery, popliteal artery, tibialis
anterior and posterior arteries, perorenal artery, dorsalis
pedis artery were evaluated in CDUS and CTA examinati-
ons. Patient information was retrieved from the hospital
medical records system.

Infection findings (cellulitis, abscess, osteomyelitis, tenosy-
novitis, joint effusion, subchondral cyst) and arterial vascu-
lar blood flow (sufficient/insufficient) were evaluated as 2
main parameters and sub-headings. Diagnostic findings of
infection obtained on foot MRI were accepted as the gold
standard.

The same patients were separated into 2 groups according
to the CTA images, as those with insufficient arterial blood
flow (those with no arterial blood flow [full obstruction]
and those with arterial narrowing of 270%), and those with
sufficient arterial blood flow (those with 50-70% arterial
narrowing and those with <50% narrowing).

The CDUS results were evaluated from a re-interpretation
of the old reports. Patients were separated into 2 groups
according to the CDUS results as those with insufficent ar-
terial flow (no flow or monophasic flow) and those with suf-
ficient arterial flow (biphasic or triphasic flow).

To evaluate the relationship between the blood flow evalu-
ation methods and prognosis, comparisons were made by
separating the patients into 2 groups as those applied with
medical treatment or debridement (Group 1), and those
applied witth amputation (Group 2). MR examinations
were performed using a Magnetom Skyra®, (Siemens He-
althcare Erlangen Germany) device with 3-T magnetic
power, and a 16-channel extremity coil. The same parame-
ters were used for all patients in the acquisition of axial fat-
suppressed T2A TSE images (NEX: 1, TR:2870ms, TE:45ms,
FA:140, Thk:4 mm) and T1A images (NEX: 1, TR: 521ms, TE:
12ms, FA:150 Thk: 4 mm). In the CTA imaging, a 256-slice
Dual CT® (General Electric Healthcare, Waukesha, W1, USA)
was used. CDUS examinations were performed using an
ACUSON S3000 (Siemens Healthcare Erlangen Germany)
device with a 9L4 linear probe.

On the MRI findings, the presence of abscess was accepted
as fluid with characteristics similar to fluid on fluid-sensitive
sequences, thick irregular walls with oedema observed in
the surrounding and peripheral staining on post-contrast
images. Osteomyelitis was accepted as a low signal in bone
marrow on T-weighted images, a high signal, loss of cortex,
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and an increased signal in the surrounding associated with
periosteal reaction on T2-weighted series, and excessive
contrast involvement following the adminstration of cont-
rast material. Cellulitis was accepted as thickening in the
skin, evident lines in subcutaneous tissues, and intense sta-
ining after contrast material administration. Tenosynovitis
was accepted as thickening in the tendon sheath and the
presence of fluid, joint effusion as increased fluid in the
joint space, and the presence of subchondral cyst as cystic
changes in the subchondral area (9, 10).

Statistical Analysis

Data obtained in the study were analyzed statistically using
IBM SPSS for Windows Ver. 23.0 software (Statistical Pac-
kage for Social Sciences, IBM Inc., Illinois-USA®). Confor-
mity of the data to normal distribution was evaluated with
the Shapiro-Wilk Normality test. Descriptive statistics were
stated as mean * standard deviation or median (min-max)
values, frequency (n) and percentage (%), in accordance
with the distribution. The Chi-square test was used to com-
pare categorical variables in groups, and the Mann Whitney
U test was used for continuous variables. A value of p<0.05
was considered statistically significant.

Results

Evaluation was made of a total of 79 patients, comprising
52 (65.8%) females and 27 (34.2%) males with a mean age
of 59.9+8.8 years (range, 41-81 years). The most commonly
seen finding was cellulitis (n:57, 72.2%) and the least seen
was subchondral cyst (n:14, 17.7%) (Table 1). According to
the CDUS findings, arterial blood flow was absent in 24.1%,
and was monophasic in 27.8%. Vascular blood flow on
CDUS was accepted as insufficient in 41 (51.9%) patients.
On the CTA images, complete obstruction was determined
in 21.5% of patients and >70% narrowing in 20.3%. Vascular
blood flow was accepted as insufficient in 46 (58.2%) pati-
ents according to the CTA findings (Table 2). In the CTA
examinations, insufficient blood flow was determined in
65% of the patients determined with osteomyelitis, in 48%
with abscess, in 76% with cellulitis, in 26% with tenosynovi-
tis, in 35% with joint effusion, and in 22%with subchondral
cyst. No statistically significant difference was determined
between the clinical findings and the blood flow status
when the grouping was made according to the CTA reports.
In the interpretation of the CDUS findings, insufficient
blood flow was determined in 63% of the patients determi-
ned with osteomyelitis, in 61% with cellulitis, in 34% with
abscess, in 34% with tenosynovitis, in 29% with joint effu-
sion, and in 17%with subchondral cyst. A statistically signi-
ficant difference was determined in the blood flow deter-
mined with CDUS only in the patients determined with cel-
lulitis (p=0.021) (Table 3). In 50% of the patients with >70%
narrowing and 11% of those with full obstruction identified
on CTA, the presence of biphasic or triphasic flow was re-
ported with CDUS. Monophasic flow was reported to be ob-
served with CDUS in 35% of patients with full obstruction

Comparison of Different Imaging Methods of Diabetic Foot Complications with Blood Flow

identified on CTA (Table 4). In 30% of the patients evaluated
with insufficient blood flow on CTA, flow was determined
to be sufficient according the CDUS findings, and in 39% of
the patients evaluated with sufficient blood flow on CTA,
flow was determined to be insufficient according to the
CDUS findings. A statistically significant difference was de-
termined in the comparison of the CTA vascular narrowing
rates and the CDUS blood flow findings (p=0.007) (Table 4).
Recovery was determined in 30 (38%) patients with medical
treatment only and in 21 (26.6%) with debridement and
medical treatment. Amputation was performed in 35.4% of
patients: toe amputation (n:16, 20.3%), foot amputation
(n:6, 7.6%) and below-the-knee amputation (n:6, 7.6%).
The relationship between prognosis and imaging methods
was evaluated. In the patient group determined with insuf-
ficient blood flow in both CDUS and CTA imaging methods,
significantly more amputations were performed (p=0.035,
p=0.000) (Table 5). (Figure 1a,b,c) (Figure 2a,b,c)

THK: 4 SP: 6,40
FFS

Figure 1a. Axial T2.

THK: 4 SP: 6,40
FFS

DFOV:15x15

Figure 1b. Axial T1 In weighted MR images, signal changes reflecting the
proximal phalanx of the first finger and osteomyelitis in the first metatar-
sal bone, an abscess formation of approximately 22x19 mm fistulized to
the skin at the level of the first metatarsopharyngeal joint, and diffuse sig-
nal increases reflecting edema-inflammation in the surrounding soft tissue
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planes were observed.
07.2018 13:02:26
1 1329280360

Figure 1c. In MIP CT angiography image; The tibialis anterior posterior
and perorenal arteries on the left show less contrast than expected, and
the perorenal artery cannot be traced in the lower half (Stenosis?).

11.10.2018 22:56:12
332623346
CE +++

LOC: 18,51
THK: 3,50 SP: 4,90
FFS

Z: 1,60

C: 629

TE: 11 W: 1339
AQM: 135\320 DFOV:30x30cm
Sikigtinldi 7:1

Sayfa: 1 / 1 IM: 18 SE: 12

Figure 2a. Axial T2.
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332623346

LOC: 27,90
THK: 4 SP: 5,20
FFS

Z:1,60

C: 548

W: 1163
DFOV:15x15cm
Silagtinildi 7:1
IM: 25 SE: 7

AQM: 320\256

Sayfa: 1 / 1

Figure 2b. Axiall T1 weighted MR images are compatible with the pha-
langes of the fifth finger and the fourth and fifth metatarsal bone osteom-
yelitis and accompanying soft tissue abscess formations.

Figure 2c. In MIP CT angiography image; The peroneal artery on the left
is very fine calibrated, but cannot be traced in the lower half (occluded?).
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Table 1. Clinical characteristics according to the MRI findings.

Clinical Characteristics n (%) Total n (%)
Osteomyelitis I;Ar t:esseer:t ?é ‘51(9)2 79 (100)
OO 2
Cellulitis Ff\rzssee':t ;i 5;2 79 (100)
Tenosynovitis Ifrt;sseerr]ltt 2 gii 79 (100)
Joint effusion Ifrk:esszr:\tt 2§ 24512 79 (100)
Subchondral cyst I;Ar l:;sszr:]tt ii isi 79 (100)

Table 2. The relationship between blood flow and imaging methods.
Imaging methods n (%) n (%)
CDUS Flow Findings

- No flow 19 24.1
Insufficient blood flow Monophasic flow 29 578 41 (51.9)
sufficient blood flow Biphasic or 38 48.1 38 (48.1)
triphasic flow
Total 79 (100)
CTA Flow Findings n (%)
- < 50% narrowing 36 45.6
Sufficient blood flow 50-70% narrowing 10 12.7 46 (58.2)
- >70% narrowing 16 20.3
Insufficient blood flow Total narrowing 17 515 33 (41.8)
Total 79 (100)

CDU: Colour Doppler Ultrasound; CTA: Computed Tomography Angiography

Table 3. The relationship between CDUS flow findings and the sociodemographic and clinical characteristics.

CDUS blood flow CTA blood flow

Sosyodemografik ve klinik ézellikler |nsufficient Sufficient Total pvalue |nsufficient Sufficient Total P value
n (%) n (%) n (%) n (%) n (%) n (%)
Male 31(75.6)  21(55.3) 52 (65.8) 28(60.9) 24 (72.7) 52(65.8)

Gender 0.057 0.273
Female 10 (24.4) 17 (44.7) 27 (34.2) 18(39.1)  9(27.3) 27(34.2)

Osteomyelitis Absent 15 (36.6) 17 (44.7) 32 (40.5) 0.461 16 (34.8) 16 (48.5) 32(40.5) 0921
Present 26 (63.4)  21(55.3)  47(59.5) 30(65.2) 17(51.5) 47(59.5)

Abscess Absent 27(65.9) 20(52.6)  47(59.5) 0932 24(52.2)  23(69.7) 47(59.5) 0118
Present 14(34.1)  18(47.4)  32(40.5) 22(47.8) 10(30.3) 32(40.5)

Cellulitis Absent 16 (39.0) 6 (15.8) 22 (27.8) 0.021 11(23.9) 11(33.3) 22(27.8) 0357
Present 25(61.0) 32(84.2) 57(72.2) 35(76.1) 22(66.7) 57(72.2)

Tenosynovitis Absent 27 (65.9)  25(65.8) 52 (65.8) 0.995 34(73.9) 18(54.5) 52(65.8) 0.073
Present 14 (34.1) 13(34.2) 27 (34.2) 12(26.1) 15(45.5) 27(34.2)

Joint effusion Absent 29(70.7)  23(60.5)  52(65.8) 0339 30(65.2) 22(66.7) 52(65.8) 0.893
Present 12(29.3)  15(39.5)  27(34.2) 16(34.8)  11(33.3) 27(34.2)

subchondral cyst Absent 34(82.9) 31(81.6)  65(82.3) 0.875 36(78.3) 29(87.9) 65(82.3) 0270
Present 7(17.1) 7 (18.4) 14 (17.7) 10(21.7)  4(12.1) 14(17.7)

Percentage (%) values are the column percentage. CDUS: Colour Doppler Ultrasound; CTA: Computed Tomography Angiography
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Table 4. Comparisons of the CTA and CDUS narrowing and blood flow findings.

CTA Narrowing Rates

Sufficient flow Insufficient flow ::t;l)
A <50% 50%-70% >70% Full obstruction
CDUS Flow Findings n =36 (%) n=10 (%) n=16 (%) n=17 (%) (%)
. No flow 2(5.6) 3(30) 5(31.3) 9 (52.9) 19 (24.1)
Insufficient flow ) ophasic 10 (27.8) 3(30) 3(18.8) 6 (35.3) 22 (27.8)
Sufficient flow Biphasic or triphasic 24 (66.7) 4 (40) 8 (50) 2(11.8) 38 (48.1)
CTA Flow Findings
— — Total
Sufficient Insufficient n (%) p value
n (%) n (%)
CDUS Flow Findings Sufficient 28 (60.9) 10 (30.3) 38 (48.1) 0.007
Insufficient 18 (39.1) 23 (69.7) 41 (51.9) :
Total n (%) 46 (58.2) 33(41.8) 79 (100)
Percentage (%) values are the column percentage. CDUS: Colour Doppler Ultrasound;
CTA: Computed Tomography Angiography
Table 5. Relationships between prognosis and blood flow according to the imaging methods.
CDUS Flow Findings CTA Flow Findings
Prognosis Insufficient Sufficient Total p value Insufficient Sufficient Total p value
n (%) n (%) n (%) n (%) n (%) n (%)
Group 1 22 (27.8) 29(36.7)  51(64.6) ) ooc 13 (16.5) 38(48.1)  51(64.6) oo
Group 2 19(24.1) 9(11.4)  28(35.4) 20(25.3) 8(10.1) 28 (35.4) ’
Total n (%) 41 (51.9) 38 (48.1) 79 (100) 33 (41.8) 46 (58.2) 79 (100)

Percentage (%) values are the column percentage. CDUS: Colour Doppler Ultrasound;

CTA: Computed Tomography Angiography

Discussion

The aim of using non-invasive methods in the treatment of
diabetic foot is to obtain basic information on which decisi-
ons will be based related to advanced tests or treatment.
Although catheter angiography is the gold standard in the
evaluation of vascular structures, it is an invasive and
expensive method. In addition, not only physiological infor-
mation but also more anatomic information is provided.
While CTA provides anatomic evaluation, CDUS also provi-
des functional evaluation. As peripheral artery disease is
known to be a functional problem, CTA, which provides a
more morphological and limited hemodynamic evaluation,
remains insufficient and so a functional examination such
as CDUS is required (11). When the relationship of these
two modalities with prognosis is examined, it can be seen
that amputation rates increase when there is insufficient
blood flow.

Of the cases seen to have sufficient blood flow on CTA, 39%
were identified as having insufficient blood flow on CDUS,
or from another perspective, 30% of the patients with in-
sufficient blood flow on CTA, were identified with sufficient
blood flow.

Although this seems to be a negative aspect of the CDUS
method, that mono and biphasic flow was determined on
CDUS in 8 of 17 patients with a diagnosis of diabetic foot
with complete obstruction on CTA seems to be a more rea-
listic diagnosis. In a review by Kilicoglu (7), it was reported
that although rare, very low flows could be determined
with CDUS in distal arteries determined with complete
obstruction on angiography.

With the exception of cellulitis clearly determined on MRI,
no difference was seen between the two imaging methods
in respect of the demonstration of any of the 7 clinical cri-
teria. Blood flow was reported to be sufficient more often
with CDUS, only when cellulitis was present in the patients
with diabetic foot. From the basic known pathophysiology,
although this could be due to an increase in vasodilatation
and blood circulation associated with neuromediators in
inflammatory reactions, it may also be because of an acce-
leration in systolic flow in this region as the narrowness inc-
reases in the vascular lumen (7, 11).

Another important finding of the study was that the blood
flow was determined to be insufficient on CDUS in more
than 60% of the diabetic foot patients diagnosed with oste-
omyelitis and cellulitis on MRI (63%, 61%, respectively). Alt-
hough not to a statistically significant level, higher rates of
insufficient flow were determined on CTA, in the presence
of these two diagnoses, including other clinical diagnoses
(65%, 76%, respectively). In comparison with diagnostic an-
giography, the sensitivity and specificity of CDUS examina-
tion has been reported to be extremely high in the evalua-
tion of blood flow (7, 11).

It has been reported that amputation rates in patients with
diabetic foot could be reduced by 50% with a multidiscipli-
nary approach to correct diagnosis and treatment (5).

CTA is a non-invasive examination method which is used in
the evaluations of lower extremity vascular structures,
which can show collateral circulation and variations in ad-
dition to normal anatomy, and from which 3-dimensional
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images can be formed. Although there are also disadvanta-
ges such as exposure to ionising radiation and the need to
use contrast material, CTA is widely used in evaluation be-
fore surgery to arterial structures or endovascular interven-
tional procedures (13).

MRI is another imaging method with an important place in
the management of diabetic foot. It is a method which does
not contain ionising radiation, has high soft tissue resolu-
tion and provides a definitive diagnosis in many diseases. It
has been reported to have 90% sensitivity and 83% specifi-
city in diabetic foot (8, 14). Contrast MRI examination of di-
abetic foot provides detailed information about abscess,
osteomyelitis, tendinitis, tenosynovitis, joint effusion, and
neuropathic arthropathy, which cannot be seen on inspec-
tion (15). It is also useful in surgical planning and determi-
ning localisation (13).

Changes in neuropathic arthropathy start first from bone
tissue and result in deformation, while infection emerges
with defects such as ulcers and calluses developing prima-
rily in the skin. Anatomic differentiation of changes in the
bone structure, the preservation of skin integrity, and the
contrast pattern are important in the differential diagnosis
(7). The application of dynamic contrast MRI is a reliable,
non-invasive imaging method, providing parameters which
can be repeated in the differential diagnosis of osteomyeli-
tis from acute neuropathic arthropathy. Thus, clinicians can
select subsequent procedures appropriate for osteomyeli-
tis in diabetic foot, and treatments can be planned accor-
dingly (17).

There were some limitations to this study, primarily that
the retrospective design could have caused difficulties in
accessing some data. There was no interobserver reliability
evaluation of the radiologist who re-interpreted the CTA
findings, but the mandatory specialist training received was
accepted as the gold standard. The CDUS comments were
used in their original form because the procedure could not
be applied again.

Conclusion

In conclusion, the relationships between CTA flow findings
and clinical diagnosis provided similar results when compa-
red with the relationships between the diagnosis and the
flow findings of CDUS, which is less expensive and easy to
apply. In the diagnosis of complications developing secon-
dary to diabetes, and in the decision for amputation, both
CDUS and CTA imaging methods are of value. The clinical
and examination findings of the diabetic patient should not
be ignored when deciding which of the MRI, CDUS and CTA
examinations should be applied.
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Abstract

Background: To evaluate the complication and success rates of transthoracic lung biopsies (TTLB) performed
under computed tomography (CT) guidance, our first experience and compare them with the literature.
Materials and Methods: Thirty-four CT-guided transthoracic biopsies in 33 consecutive patients with lung
lesions, using a 15-cm-long 16-gauge semi-automatic (coaxial) biopsy needle, were retrospectively evalu-
ated. Age, gender, size of the lesion, location, distance to the pleura, needle insertion angle, patient posi-
tion, presence of emphysema and/or complications (pneumothorax (PTX) and pulmonary hemorrhage
(PH)), radiological findings before, during, and after the biopsy, and pathological diagnosis were retrieved
from the patient files. The diagnostic success and failure of the method and the complication rates were
noted.

Results: PTX and PH were observed in 9 and 7 patients, respectively, and 4 patients had both. The application
of a chest tube was necessary in only 4 patients (4 of 9 patients with PTX). None of the patients with PH
required additional procedures. The biopsy sample was adequate for a histopathologic evaluation in 32 pa-
tients with a diagnostic accuracy rate of 96.6%. The most frequent diagnosis was squamous cell carcinoma
(11/33), followed by other types of primary lung tumors in 14 patients, breast carcinoma metastasis in 2
patients, and B-cell ymphoma in 1 patient.

Conclusions: The rate of complication due to CT-guided TTLB seemed to be comparable with the literature.
PTX and PH may occur in up to one-fifth/-fourth of patients, but the management of these complications
does not require additional procedures in the majority of patients, and the diagnostic accuracy rate is high.

Key Words: Lung, Computed Tomography, Transthoracic Biopsy, Diagnosis, Histopathology

Oz.

Amag: Bilgisayarli tomografi (BT) esliginde yaptigimiz transtorasik akciger biyopsilerinin komplikasyon ve
basari oranlarini, ilk deneyimlerimizi degerlendirmek ve literatdr ile karsilastirmak.

Materyal ve Metod: Akciger lezyonu olan 33 ardisik hastada 15 cm uzunlugunda 16 gauge yari otomatik
(koaksiyel) biyopsi ignesi kullanilarak BT esliginde 34 transtorasik biyopsi igslemi retrospektif olarak deger-
lendirildi. Yas, cinsiyet, lezyonun boyutu, yerlesim yeri, plevraya uzaklik, igne giris agisi, hasta pozisyonu, am-
fizem ve / veya komplikasyon varligi (pnémotoraks ve pulmoner hemoraji), biyopsi 6ncesi, sirasi ve son-
rasinda radyolojik bulgular degerlendirildi ve patolojik tanilar hasta dosyalarindan elde edildi. Yontemin
tanisal basarisi, basarisizligi ve komplikasyon oranlari not edildi.

Bulgular: Pnémotoraks ve pulmoner kanama sirasiyla 9 ve 7 hastada gozlendi ve 4 hastada her ikisi de vardi.
Sadece 4 hastada gogus tuipl uygulamasi gerekti (9 hastanin 4'G pnémotoraksli). Akciger kanamasi olan has-
talarin higbirine ek islem gerektirmedi. Biyopsi 6rnegi, tanisal dogruluk orani % 96.6 olup, 32 hastada his-
topatolojik degerlendirme igin yeterliydi. En sik tani skuamdz hicreli karsinomdu (11/33), bunu 14 hastada
diger primer akciger tumorleri, 2 hastada meme karsinom metastazi ve 1 hastada B hiicreli lenfoma izledi.
Sonug: BT esliginde transtorasik akciger biyopsisine bagli komplikasyon oranimiz literatir ile benzer oranlar-
daydi. Pnémotoraks hastalarin beste birinde ve pulmoner kanama hastalarin dortte birinde ortaya ¢ikabilir,
ancak bu komplikasyonlarin tedavisi hastalarin cogunda ek prosediirler gerektirmez ve tanisal dogruluk orani
yuksektir.

Anahtar kelimeler: Akciger, Bilgisayarli Tomografi, Transtorasik Biyopsi, Tani, Histopatoloji
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Introduction

Computed tomography (CT)-guided transthoracic lung bi-
opsy (TTLB) is a minimally invasive method that plays an im-
portant role in the diagnosis and, if necessary, the molecular
characterization of lung lesions (1).

While the complication rate of fine needle lung biopsy is
low, it may not provide a sufficient number of cells for the
diagnosis and/or molecular profiling of the malignant le-
sions. Therefore, although the complication rates are higher,
thick needle biopsy is preferred due to its higher diagnostic
accuracy, enabling molecular testing for targeted therapy
and immunotherapy, which significantly affects the treat-
ment and prognosis of patients with lung cancer (2, 3). The
coaxial technique is more widely used when compared to
the non-coaxial technique. Since it is performed with fewer
pleural punctures, the risk of developing pneumothorax
(PTX) is expected to be lower when the coaxial technique is
used. In addition, taking more than one sample from the le-
sion with the coaxial technique is easier for the practitioner.
The aim of this study was to examine the results of CT-
guided TTLB, which has recently begun to be performed in
our clinic, in patients with lung lesions, and evaluate the suc-
cess rates and incidence of complications.

Materials and Methods
The study was approved by the Adiyaman University Non-
Interventional Ethics Committee (Approval no: 2020 / 9-32).

Case Selection

Thirty-three consecutive patients with a lung mass detected
on thoracic CT examinations and/or chest radiographs, who
applied to the interventional radiology unit for diagnosis,
between February 2019 and October 2020, were included.
Informed consent was obtained from the patients prior to
the CT-guided TTLB.

CT-Guided TTLB Technique

Blood coagulation tests were performed before the proce-
dure to make sure the patients did not have any coagulopa-
thies. A CT device (Toshiba Aquilion model with 64 detec-
tors, Toshiba Medical Tokyo Japan) was used to localize the
lesion and guide the needle. Previous CT examinations of the
patients were evaluated, and the patients were positioned
in the most suitable position to provide the shortest dis-
tance between the lesion and the skin. After positioning, a
metallic marker was placed on the skin, and CT images with
a slice thickness of 3 mm were obtained before the proce-
dure. Then, the appropriate angle to target the lesion was
determined. The skin was cleaned with an antiseptic, local
anesthesia with 2% prilocaine (Citanest; Dentsply, York, PA)
was applied to all layers from the intercostal space to the
skin. A 16-gauge (G) semi-automatic (coaxial) biopsy needle
(Geotek Medical

Transthoracic Lung Biopsy

care Products) with a length of 15 cm was used for incisional
biopsy. The procedure was performed through the upper
surfaces of the costae, in order not to damage the inter-
costal vascular and neural structures. All of the procedures
were performed under the guidance of CT, as it allows for
the simultaneous visualization of complications during the
procedure. All of the CT-guided TTLB procedures were per-
formed by a single radiologist experienced in interventional
radiology (M.C.).

Evaluation of the Findings

A total of 34 CT-guided TTLB performed on 33 patients were
retrospectively reviewed. Findings on CT images taken be-
fore, during, and after the biopsy, as well as chest X-rays
taken 4 h post-procedure, to evaluate the presence/absence
of PTX and/or pulmonary hemorrhage (PH) were noted. The
patients' age, gender, procedure time, size of the lesion, lo-
cation, distance to the pleura, needle insertion angle, posi-
tion, presence of emphysema, PTX, PH, and/or other com-
plications, complication management history, and histo-
pathological diagnosis were retrieved from the patient files.
Moreover, the diagnostic success and failure rates of the
method along with the complication rates were evaluated.

Statistical analysis

Data were analyzed using SPSS Statistics for Windows 23.0
(Armonk, NY: IBM Corp.). Descriptive statistics were ex-
pressed as the frequency (n) and percentage (%) for the cat-
egorical variables and as the mean + standard deviation (SD)
and minimum-maximum values for the continuous varia-
bles.

Results

Of the 33 patients included in the study, 24 were male and
9 were female. The mean age was 65.1+13.4 (range 18-85)
years. The average lesion diameter was 52.6+23.3 (range
16-100) mm, and the mean distance to the pleura was
8.2+10.6 mm. The lesions were mostly located in the upper
left lobe (n= 13; 39%), and the majority were solid lesions
(n= 24; 72%) (Table 1). The average procedure time was
19.4+4.2 (range 13-30) min. No fissure was passed in any of
the procedures and the needle penetration angle into the
lung was measured as 80°-90° in the majority (n= 23), less
frequently as 60°-79° (n= 7) and <60° (n= 4). The sampling
was repeated up to 4 times (Table 2).

Complications occurred in 12 procedures (35%). Sampling
was discontinued in 2 patients due to complications. After a
chest tube was placed in 1patient, the procedure was re-
peated and then successfully completed without further
complications (Figure 1). While PTX occurred in 9 and PH in
7 patients with complications, 4 patients had both PTX and
PH (Figure 2).
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Figure 1. The procedure was terminated due to the occurrence of pneumothorax during TTLB on the mass in the right
middle lobe of an 81-year-old woman. After the thorax tube was inserted, the procedure was continued with the thorax
tube the next day. The patient was diagnosed with squamous cell carcinoma. No complications occurred during and
after the second procedure.

Figure 2. The well-circumscribed solid mass in the left hilar region of a 65-year-old male patient. Percutaneous TTLB
was performed in the lateral decubitus position. Malignancy was ruled out in the patient as the histopathologic exam-
ination revealed a pulmonary hamartoma. Post-procedure CT showed mild pneumothorax and bleeding in the needle
tract. The patient, who had no complaints and no worsening pneumothorax during follow-up, was discharged.
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Figure 3. A 77-year-old male patient underwent TTLB due to a left upper lobe mass. Pathological diagnosis was made
as squamous cell cancer. In the post-procedural CT, bleeding was observed in the needle tract. The patient, who had
no complaints during follow-up, was discharged.

Figure 4. During the TTLB procedure performed on the mass in the right lower lobe of a 55-year-old female patient,
minimal pneumothorax was observed while the needle was advanced towards the lesion. The procedure had to be
discontinued due to hemoptysis in the patient. In the follow-up CT, hemorrhage was observed around the lesion and
in the needle tract.
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Figure 5. A-B) Squamous cell carcinoma, which was the most common diagnosis in thestudy group. A) Neoplastic infiltration composed
of cells with oval nuclei, prominent nucleoli, and eosinophilic cytoplasm. Note the significant neutrophilic infiltration of the tumor.
Hematoxylin eosin, x200, and B) P63 positivity in the tumor cells, supporting the squamous origin, immunohistochemistry, x100. C-D)
Adenocarcinoma composed of acinar and micropapillary components, and hematoxylin-eosin, at x100 and x400.

Table 1. Patient and lesion characteristics

Patient Related Factors

Mean Age + SD 65.1 (£13.4); 18-85
Gender (n)

Female 10

Male 23
Emphysema (n)

Present 14

Absent 19

Lesion Related Factors

Size (mm)

Mean + SD 52.6 (+23.3)
Range 18-100
Location (n)

Right upper lobe 9

Right middle lobe 5

Right lower lobe 4

Left upper lobe 13

Left lower lobe 2

Distance to pleura (mm)

Mean + SD 8.2 (£10.6)
Range 0-32
Characteristic (n)

Solid 24
Necrotic 3
Consolidated 5

Calcific 1

A chest tube was placed in 4 patients with PTX, and the av-
erage number of days of chest tube application was 4 (range
3-5) days. PH occurred within the needle tract in 5 patients,
while it was perilesional in 4patients, and was located both
in the biopsy tract and in the perilesional area in 2 patients
(Figure 2—4). No additional bronchoscopic and/or endovas-
cular intervention was required for the treatment of PH (Ta-
ble 2).

The CT-guided TTLB sample was adequate for histopatholog-
ical diagnosis, except 1 patient. In that particular patient, the
biopsy procedure had to be discontinued due to hemo-PTX
and significant perilesional bleeding. The majority of the pa-
tients (n=25) had primary malignant tumors, non-small cell
types being the predominant type of tumor (n=23) (Table 3)
(Figure 5). Moreover, 2 patients had breast cancer metasta-
sis and the lesion was diagnosed as pulmonary hamartoma
in 1 patient.
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Table 2. Procedure details including complications

Position (n)

Supine 8

Prone 9

Lateral decubitus 17
Number of samples (n)

Mean + SD 2.4 (+0.8)
Range 0-4
Thickness of the needle (G) 16 G

Processing time (min)

19.4+4.2; (Range 13-30 min)

Passing fissures (n)

Yes 0
No 34
Presence of complications (n)

Yes 12
No 22

Type of complication (n)

Pneumothorax 9
Pulmonary hemorrhage (no additional 7
treatment needed)

Need for chest tube insertion 4

Table 3. Results of the histopathologic evaluation.

Diagnosis of the patients

Squamous cell carcinoma
Adenocarcinoma
Consistent with non-small cell carcinoma

Sma

Pulmonary hamartoma
Breast ca metastasis

B-ce
Infla
Non
Inad

Total

[

Il cell/neuroendocrine carcinoma

Il lymphoma
mmation/organized pneumonia
specific changes
equate/unsuccessful

P RPNEFEPNREPRPNWOR

w
w

Discussion

As lung cancer is one of the leading causes of cancer-related
deaths, the distinction of malignant lung lesions from benign
entities is critical. TTLB is an important invasive procedure
for diagnosis, especially in peripherally located lung lesions,
and fiberoptic bronchoscopy (FOB) and/or endobronchial
ultrasonography (EBUS) is used as the first choice in cent-
rally located lesions. One of the most important factors in
the development of complications is the location of the le-
sion. The diagnostic value of bronchoscopic biopsy may be
limited, especially in peripheral lesions. In such cases, per-
forming CT-guided TTLB plays an important role in both the
diagnosis and, if necessary, in staging. It is a widely accepted
diagnostic method for the diagnosis of lung lesions, with
high diagnostic accuracy rates ranging from 71% to 95% (1-
3). In addition, the biopsy sample is needed for molecular
tests to determine the optimal targeted therapy for the pa-
tients with lung cancer (4).

The success and complication rates for CT-guided TTLB
seemed to be similar to those reported in the literature. PTX
is the most common complication and its frequency varies
between 17% and 42% (5, 6), and PH, another common com-
plication, may occur in up to 27% of patients (1, 5, 6). In the

Transthoracic Lung Biopsy

present study, PTX occurred in 26% of the study group and
the frequency of PH was 20%, which was compatible with
the literature. The rate of necessity for chest tube applica-
tion during complication management (11%) also fell within
the limits that were previously reported (2% to 18%) (7—-10).
Herein, 16-G needles were used for the procedure. In a re-
cent meta-analysis by Heerink et al., which investigated the
effect of a needle thickness between 16 and 20 G on com-
plication rates, it was shown that different PTX and PH ratios
were observed, even in the studies using the same needle
thickness. However, overall, the authors found that the fac-
tors increasing the risk of complications were increased nee-
dle thickness, smaller lesion size, and increased parenchy-
mal distance to be passed (11). In a study of 904 patients
who underwent TTLB using 18- and 22-G needles, Sabatino
et al. detected PTX in 33.8% of the patients, the need for
chest tube in 5.9%, and PH in 32.7%. In that study, the size
of the lesion, the distance of the lesion to the pleura, the
presence of emphysema, the duration of the procedure, and
the needle thickness were found to be significant factors af-
fecting the complication rates (5). Although they used thin-
ner needles than those used herein (18-20 G vs. 16 G), their
complication rates were higher. Moreover, in their biopsy
series, performed by using an 18-G needle, Laurent et al. and
Khan et al. found PTX rates of 15.3% and 17%, chest tube
necessity rates of 2% and 2.2%, and PH rates of 28.6% and
27.4%, respectively (12, 13). Although larger diameter nee-
dles were used herein, the PH rates were lower. However,
the rate of PTX and chest tubes necessity was higher. These
findings indicated that the complication rates and types may
differ among different populations. It was preferred to as-
sess the patients after the procedure with x-ray roentgeno-
gram instead of CT because it contains less radiation. It could
be preferred to carry out follow-up imaging with CT if it was
needed in the present cases, just as Dusak et al. preferred
CT imaging for drainage in cases with empyema for the man-
agement of complications that could not be corrected with
tube thoracostomy (14).

Using a 16-G needle, Branden et al. and Billich et al. deter-
mined the PTX rates as 36% and 34%, the PH rates as 10.8%
and 2.9%, and the need for chest tubes as 5.8% and 11.4%,
respectively (15,16). When compared to the current study,
while the rate of PTX was lower herein, the PH rate was
higher. The reason for this may have been the difference in
the definition of PH (bleeding in the needle tract was also
defined as PH herein) in addition to the differences in the
patient profiles.

Interestingly, in the study of Gorgiilu et al., performed on 65
patients, using an 18-G needle, which was also conducted in
a Turkish study population, the authors determined the
complication rate as 15.4% and the diagnosis rate as 90.8%
(17). In a study of transthoracic lung biopsies performed us-
ing a 18-G coaxial semi-automatic biopsy needle on 50 lung
lesions, PTX was occurred in 3 patients, hemorrhage in 3 pa-
tients, and both PTX and hemorrhage complications oc-
curred in 4 patients (18). The higher complication rate and
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diagnosis rate in the current study may have been attributed
to the use of a thicker needle (16 G). This possible effect may
be further tested by using thinner needles and observing the
impact of the needle thickness in complication rates in fu-
ture studies.

This study had some limitations, such as it was retrospective,
conducted in a single center, and not randomized. In addi-
tion, the post-procedure follow-up of the patients was made
by chest radiography up to 4 h post-procedure. Therefore,
late complications could not be evaluated. On the other
hand, although this study represented our first experiences
with CT-guided TTLB, obtaining similar results as the litera-
ture was encouraging.

In conclusion, although two major complications, namely
PTX and PH, may occur during TTLB, the spontaneous recov-
ery of complications in most patients, the relatively uncom-
mon need for a chest tube in PTX management, and the rare
need for additional vascular intervention in PH make TTLB a
reasonable option in the diagnosis of lung lesions, even in
centers with less experience.
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Olgu Sunumu / Case Report

Bal Arisi Sokmasi Sonrasi Gelisen Katarakt

Ali SIMSEK %, Cagri MUTAF* “, Eren HUZMELI !

'Harran Universitesi Tip Fakiiltesi, G6z Hastaliklari Anabilim Dali, Sanliurfa, TURKIYE

Oz.

57 yasinda kadin hasta sol géziinli ari sokmasi nedeniyle gézde agri, kizarikhk ve gérme azalmasi
sonucu klinigimize basvurdu. Sag gézde gorme keskinligi 0,8, sol gozde ise el hareketi seviye-
sinde idi. Sag goz biyomikroskobik incelemesi dogal, sol gézde ise katarakti mevcuttu. Sag goz ici
basinci 12 mmHg, sol gbz igi basinci 8 mmHg idi. Sol goze fakoemiilsifikasyon ameliyati uygulandi.

Gorme keskinligi postoperatif birinci hafta 0,8’e yikseldi.

Anahtar Kelimeler: Bal arisi sokmasi, Fakoemiilsifikasyon, Katarakt

Abstract

A 57- year -old woman patient was presented to our clinic with pain, redness and vision loss in
her left eye due to honey bee sting. Visual acuity was 0,8 in her right eye and hand move level
in her left eye.In biomicroscopy right eye was normal and cataract was detected in her left eye.
Intra ocular pressure was 12 mm Hg in her right eye,8 mm Hg in her lef eye. Facoemulsification

was performed. Visual acuity was found 0.8 after one week postoperatively.

Key Words: Honey bee sting, Phacoemulsification, Cataract
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Giris

GoOzde ari sokmasi sonucu olusan yaralanma nadir gorilen
bir travmadir. Basit konjonktival hiperemiden, yogun reak-
siyon gelisen (lveite ; kornea 6deminden, keratit veya
korneal opasiteye; katarakt ve glokom olusmasina kadar
degisen klinikte komplikasyonlara yol agabilir. Bu travma
ile iliskili durumlar muhtemelen arinin zehirli toksinlerinin
virulansi ile gelisen inflamatuvar reaksiyona bagli olarak
prezente olmaktadir. Buna bagh gelisen komplikasyonlar
ariignesi ve ari zehriile olusan penetrasyon, immiinolojik
ve toksik reaksiyonlara bagh olarak gelisir (1). Yaralanma-
nin nadir olmasi nedeniyle, hastalarin yénetimi icin belir-
lenmis temel bir klinik kilavuz belirlenememistir. Biz de bu
olguda gozde ari sokmasina bagli gelisen katarakt olgusunu
ve yonetimini paylasmayi amacladik.

Olgu Sunumu

Elli yedi yasinda kadin hasta, sol gbziinli ari sokmasindan 3
glin sonra géormede azalma olmasi Uzerine dis merkezde
g6z poliklinigine basvurmustu. Hastaya géz ici basinci (GiB)
yiksekligi sebebiyle yag lazer iridotomi yapilmis, daha son-
rasinda tarafimiza sevk edilmisti.

Oftalmolojik muayenede; goz i¢i basinci Goldman aplanas-
yon tonometrisi ile sag gézde 12 mmHg, solda 8 mmHg ola-
rak bulundu. Hasta topikal brinzolamid-timolol
kombinasyonu 2x1, dorzolamid tablet 2x1, latanoprost
1x1, deksametazon damla %0,1 8x1 kullanmaktaydi. Sag
gbzde tashihli gormesi 0.8, solda el hareketi seviyesin-
deydi. Sag gdz 6n segment ve arka segment bulgulari do-
galdi. Sol gbz 6n segment muayenesinde konjonktival hipe-
remi, kornea parasantralinde 2x1 mm boyutlarinda opa-
site, iris middilate, saat 3 hizasinda iridektomi mevcut, saat
9 hizasinda posterior sinesi oldugu gorildi ve matir kata-
rakt tespit edildi. (Sekil 1) Yapilan okiler ultrasonografi-
sinde patolojik bulguya rastlanmadi.

P

Sekil 1. Preoper:tif sol gozde katarakt
Hastadan katarakt ameliyati icin onam formu ve hasta ve-
rilerinin bilimsel amacla kullanilabilecegine dair aydinlatil-
mis onam formu alindi. Olguya ari sokmasina bagli travma-
tik katarakt tanisiyla, lokal anestezi altinda sinesiotomi
sonrasi fakoemilsifikasyon ameliyati yapildi. Fakoemdilsifi-
kasyon komplikasyonsuz olarak tamamlandi ve kapsiil igine
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katlanabilir hidrofilik akrilik g6z ici lens implantasyonu ya-
pildi.

Ameliyat sonrasi birinci giinde goz i¢i basinci 15 mmHg,
gorme keskinligi 0.6 idi. Biyomikroskopik muayenesinde
kornea saydam, 6n kamara forme, pupil diizensizdi. iris at-
rofisi oldugu gozlendi ve goz igi lensi santralizeydi (Sekil 2).
Fundus dogal bulundu. Moksifloksasin damla 4x1, predni-
zolon asetat damla 8x1 verilerek hasta taburcu edildi. Ame-

liyat sonrasi gérme keskinligi birinci haftadan itibaren 0.8
idi.

= b e ..‘!‘ ‘ 1
Sekil 2.Postoperatif goz icilens s;ntralize
Tartisma

Gozde izole ari sokmasina bagh yaralanma nadir goérilen bir
durumdur. Bu travma ile iliskili okller morbidite, arinin bile-
senleri tarafindan hazirlanan zehirli toksinlerin dogasi ve vir(-
lansti ile hastanin sonraki enflamatuar tepkisi arasindaki etkile-
sime bagli olacaktir (2). Semptomlar 6nemsiz tahristen ileri de-
recede gérme azalmasina kadar degisebilir. Ar1 ignesi sokmasi
sonucu pek ¢ok okiler komplikasyon gelisebilir. Yaralanmalar
penetran, immunolojik ve toksik reaksiyonlara bagl veya her
Gic mekanizmanin bir kombinasyonu olarak gérilebilir. Gézde
ari sokmasi sonucu olusan reaksiyonun patofizyolojisinde 6nce
igne araciligiile ar1 zehri goz icine salinir (4). Ari sokmasinin ani
ve siddetli toksik etkileri primer olarak mellitin ve apamin ta-
rafindan baslatiimaktadir (1). Ari sokmasina bagli olanreaksi-
yonlar ari ignesinden ziyade enjekte edilen zehre bagli olarak
gelisir. Kompleks venom bilesiklerinin neden oldugu toksik
veya imminolojik etkiler inflamasyona yol agabilir ve genel-
likle kornea opasitesi, biilloz keratopati, optik néropati ve
hatta fitizis gibi gormeyi tehdit eden sekeller birakir (4).
Zehrin lokal etkisi, sokmanin kendisinin sebep oldugu lezyonun
varligindan daha fazladir. Zehrin toksisitesi, non-enzimatik po-
lipeptit toksinler (mellitin, apamin, iminimine, mast hicresi
degranule edici peptit) ve enzimler (fosfolipaz A, fosfolipaz B,
hyaluronidaz) olmak Uzere iki grup biyolojik amine baghdir
(20). Ciddi komplikasyonlari 6nlemek igin, tedavide temel ola-
rak inflamatuar yanitin kontroli amaglanmaktadir.
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Mellitin (ar1 zehirinin %40-60"1n1 olusturur), lipitlerle reak-
siyona girerek membranlarin parcalanmasina, hiicre yapi-
sinin bozulmasina ve proteinlerin denaturasyonuna yol
acar (4,9). Proteinlerin denaturasyonu lens saydamhginin
kaybina ve geri donisi olmayan opaklasmaya ve kata-
rakta, zonilolizise neden olarak lens subluksasyonuna se-
bep olabilir (4,6,8,9). Olgumuzda gelisen kataraktin bu me-
kanizmalarla olustugunu diistintiyoruz.

Apamin, ari zehrinde bulunan énemli bir diger bilesendir ve
potasyum iyon kanallarini bloke ederek, nérotransmisyonu
degistiren, sinir iletimini kesen bir nérotoksindir (1,9). Kor-
neal ari sokmasi sonrasi apaminin norotoksik etkilerine
bagli olarak internal oftalmopleji (Uglincu kraniyal sinirin
norotoksine bagh paralizisi) ve sektoriyel iridoplejiye ne-
den oldugu bildirilmistir (1). Olgumuzda da isik refleksle-
rine cevap yoktu ve midriyazis mevcuttu. Saat 5 ve 7 hiza-
sinda postoperatif sektoriyel iridopleji mevcuttu (Resim 1).
Fosfolipaz A, kirmizi kan hiicrelerinin zarina etki eder, he-
molize neden olur ve diger hiicre zarlarinin bozulmasina ve
potasyum ve biyojenik aminlerin salinmasina neden olur
(histamin ve dopamin gibi). Konjonktival enjeksiyon, kon-
jonktival kemozis ve kornea 6deminin, zehirdeki enzimlere
karsi Tip 1 asiri duyarhlk reaksiyonuna (IgE aracil)

bagh olabilecegi 6ne surtlmustir (5,6). Ari zehrinde bulu-
nan histamin, kilcal gecirgenlikte artisa neden olur ve
sokma bolgesinde konjonktival hipereminin yani sira 6n ka-
maradaki hicrelerin varliginin nedeni olabilir (7). Olgu-
muza ari sokmasindan sonra ilk basvurdugu klinikte anti-
inflamatuar tedavi baslandigi igin, klinigimize basvuru-
sunda korneal 6dem tespit etmedik. Hafif konjonktival hi-
peremisl mevcuttu. On kamarada hiicre ve hifema bulun-
mamaktaydi.

Ciddi komplikasyonlari dnlemek icin ilk temel tedavi basa-
magi enflamatuar yaniti kontrol altina almaktir. Belirlenmis
yonetim algoritmasi olmamasina ragmen imminolojik

ve toksik hasari azaltmak igin sikloplejikler, lokal veya siste-
mik antihistaminik ve kortikosteroidlerin kullaniimasi éne-
rilmektedir (3,5). Eger goz i¢i basing artisi olursa antigloko-
matodzlerin kullaniimasi gerekebilir(6). Olgumuzda gelisen
GiB yiiksekligini diisirmek igin dis merkezde lazer iridotomi
yapilmis olup takiben topikal ve sistemik antiglokomatoz
tedavi verilmistir. Olgumuza daha sonrasinda tedavide inf-
lamasyonu baskilamak icin sikloplejin, topikal ve sistemik
steroid tedavisi baslanmistir.

Korneadaki ari ignesinin gikartilmasi gii¢ olup cerrahi mi-
dahale ile ¢ikariimalari gerekebilir. Eger ari ignesinin arka-
sinda zehir kesesi mevcutken dikkatsiz bir sekilde igne
cikartilmaya calisilirsa, zehir kesesindeki kas lifleri kasilarak
kalan zehrin bosalmasina, imminolojik olaylarin devam et-
mesine ve gormeyi tehdit eden komplikasyonlarin gelis-
mesine neden olabilir (3). Ariignesini cikarmanin gerekliligi
ile ilgili tartisma olsa da, korneal 6dem ve infiltrasyonla ilis-
kili durumlarda ignenin hemen gikarilmasi gerektigi genel
olarak kabul edilen goristir. Her ne kadar bazi vakalar bu
tedavi yontemleriyle ciddi sekeller birakmadan diizelse de,
tedaviye direncli ve ciddi gorme bozuklugu ile sonuclanan
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vakalar da bildirilmistir (2,4). Hasta bize basvurdugunda
korneasinda ari ignesi bulunmamaktaydi.

intrakamaral bosluktaki zehri uzaklastirmak icin 6n kama-
ranin irrigasyonu yapilabilir, ¢linkii travmanin 6n kamarada
inflamatuar aktiviteye sebep olmasi ve endotelde daha
fazla hasara yol agmasi kalici korneal endotel dekompan-
sasyonu ile sonuglanabilir. Gormeyi tehdit eden ciddi sekel-
ler, erken asamada inflamatuar yaniti bloke ederek ve zehri
ortadan kaldirarak énlenebilir (1,3,4).

Hastamiz klinigimize basvurdugunda ilk merkezde basla-
nan topikal steroid tedavisi ile 6n kamara reaksiyonu kont-
rol altina alinmisti. Ari sokmalarinda, mukopdrilan kerato-
konjonktivit de gelisebilir. intraokiiler yabanci cisimlerde
en sik koaglilaz negatif stafilokoklar izole edilmesine karsin,
ari sokmalarinda psédomonas enfeksiyonlari da izole edil-
digi icin genis spektrumlu antibiyotik gz damlala rinin kul-
lanilmasi tavsiye edilmektedir (6). Olgumuzda gelisebilecek
konjonktiviti 6nlemek amaciyla ameliyat dncesi ve sonrasi
topikal moksifloksasin damla tedavisini uyguladik.

Sonug olarak korneal ari sokmasi sonrasi gelisen katarakt
nadiren karsilasilan bir durumdur. Reaksiyonlar ari ignesin-
den ziyade enjekte edilen zehre bagli olarak gelisir. Toksi-
kolojik etkiler primer olarak mellitin ve apamin tarafi dan
baslatiimaktadir.

Mellitin katarakt gelisimine, apamin oftalmopleji ve iri-
doplejiye sebep olmaktadir.

Histamin ve dopamin gibi biyojenik aminlerin salinmasi
,Tip 1 asiri duyarllik reaksiyonuna (IgE aracili) , konjonktival
hiperemiye ve kornea édemine neden olmaktadir. Teda-
vide temel olarak inflamatuar yanitin kontrolii amaglan-
maktadir.

Sikloplejikler, lokal veya sistemik antihistaminik ve korti-
kosteroidlerin kullanilmasi énerilmektedir. Eger goz ici ba-
sing artisl olursa antiglokomatézlerin kullanilmasi gereke-
bilir. Primer olarak medikal tedavi ile goz ici basincinin di-
surilmesi uygundur. Bu olguda dis merkezde yapilan irido-
tominin akut tedavide yeri olmadigini diisinmekteyiz.
Sekonder enfeksiyon gelisimini dnlemek igin topikal ant bi-
yotikler tedaviye eklenmelidir. Katarakt ameliyati yapilarak
hastanin gérme keskinligi dizeltilmelidir.

Etik onam: Olgu sunumu igin hastadan aydinlatiimis yazili onam
alindi.
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