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YAZARLARA YONERGELER

GENEL BiLGILER

Ege Klinikleri Tip Dergisi, izmir Hastanelerine Yardim ve Bilimsel
Arastirmalan Tesvik Dernegi'nin sireli yayin organidir. Yilda Ug sayi
olarak yayimlanir. Basim aylari Nisan, Agustos ve Aralik’tir. Dergide,
tibbin her dali ile ilgili prospektif, retrospektif ve deneysel arastirmalar,
olgu sunumu, editére mektuplar ve derlemeler yayinlanir. Yayinlanan
makalelerde konu ile ilgili en ylksek etik ve bilimsel standartlarda
olmasi ve ticari kaygilarda olmamasi sarti gozetilir. Yayin igin génderilen
galismalar; orijinal, bagka bir dergide degerlendirme siirecinde olmayan

ve daha 6nce basilmamig olmasi kosullariyla kabul edilir.

Dergiye gonderilen makale bigimsel esaslara uygun ise, bas editor ve en
az yurt igi-yurt digi iki danisman incelemesinden gegip gerek goruldugu
takdirde istenen degisiklikler yazarlar tarafindan yapilip hakemlerce

kabul edildikten sonra yayimlanir.

BiLIMSEL SORUMLULUK

Tim yazarlar galismaya direkt olarak katkida bulunmalidir. Yazar olarak
tanimlanmis tim kisiler galismayi planlamali veya gergeklestirmeli,
galismanin  yazilmasinda, gozden gegiriimesinde ve son halin
onaylanmasinda rol almalidir. Bilimsel kriterleri karsilayan bir metnin

ortaya ¢tkmasi tiim yazarlarin sorumlulugudur.

ETIKSEL SORUMLULUK

insan calismalari ile ilgili tim makalelerde ‘yazili onamim’ alindigini,
galismanin Helsinki Deklarasyonu’na

Declaration of Helsinki

(World Medical Association

http://www.wma.net/en/30/publications/10policies/b3/index.html)

gore yapildigi ve lokal etik komite tarafindan onayin alindigini bildiren
cumleler mutlaka yer almalidir.

Etik Kurul Onamlarinin kendisi (Etik Kurul Onam Belgesi) yayinla birlikte
gonderilmelidir.

Hayvanlar Uzerinde yapilan deneyleri bildirirken yazarlar; labaratuvar
hayvanlarinin bakim ve kullanimi konusunda kurumsal veya ulusal
yonergelerin takip edilip edilmedigini mutlaka bildirmelidirler.

Ege Klinikleri Tip Dergisi yazarlarin cimlelerinden sorumlu degildir.
Makale bir kez kabul edildikten sonra derginin mal olur ve dergiden

izinsiz olarak baska bir yerde yayinlanamaz.

iSTATISTiIKSEL DEGERLENDIRME

Tim retrospektif, prospektif ve deneysel ¢alisma makaleleri
bioistatiksel olarak degerlendirilmeli ve uygun plan, analiz ve bildirimde
bulunmalidir. p degeri yazi icinde net olarak belirtiimelidir (6rn,
p=0.014).
YAZIM DiLi

Derginin resmi dili ingilizce’dir.

TELIiF HAKKI BiLDIRIMIi

Telif hakki devrini bildirmek igin kapak mektubunda ‘Bu makalenin telif hakki;
¢alisma, basim icin kabul edilmesi kosuluyla Ege Klinikleri Tip Dergisi'ne
devredilir’ seklinde belirtilmelidir. Makaleler igin yazarlara herhangi bir tcret

6denmez.

YAZI TiPLERI

Derleme: Derlemeler yeni veya tartismall alanlara isik tutar. Dergi editori
derleme yazimi igin yazar veya yazarlardan istekte bulunur.

Orijinal makaleler: Orijinal makaleler temel veya klinik galismalar veya klinik
denemelerin sonuglarini bildirir”. Orijinal makaleler 2500 kelime ve 25
kaynaktan fazla olmamalidir.

Olgu Sunumlari: Dergi, tibbin her alanindaki belirgin 6neme haiz olgu
sunumlarini yayinlar. Yazar sayisi 6’y1, kaynak sayisi ise 5'i gegmemelidir.
Editor'e Mektup: Metin 400 kelimeyi gegmemeli ve kaynak sayisi ise en fazla
3 olmalidir (kaynaklardan biri hakkinda degerlendirme vyapilan yayin

olmalidir)

YAZI GONDERIMI

Tiim yazilar elektronik ortamda idhdergi@yahoo.com adresine
gonderilmelidir.

Kapak mektubu: Kapak mektubu gonderilen makalenin kategorisini, daha
o6nce baska bir dergiye gonderilmemis oldugunu, cikar iliskisi bildirimini,
yayin hakki devri bildirimini ve varsa galismayr maddi olarak destekleyen kisi
ve kurumlarin adlarini igermelidir.

Baglhk sayfasi: Bu sayfada ¢alismanin tam ismi ve kisa bashgi (karakter sayisi
ve bosluklar toplami 55’i gegmemelidir) olmalidir. Katkida bulunanlarin
adlarini ve galistiklari kurumlari listeleyin. Yazismalarin yapilacagl yazar
(yazisma yazar) belirtilmelidir. Bu yazar yayinin basim sirecinde dergi
editérii ile iletisimde bulunacaktir. Ote yandan tim vyazarlarin ORCID
numarasi da eklenilmeli, ORCID numarasi olmayan yazarlar en kisa zamanda
edinmelidir. http://orcid.org adresinden bireysel ORCID igin ilicretsiz kayit
olusturulabilinir.

Oz ve Anahtar Kelimeler: Ozet 250 kelimeyi gecmemelidir. Calismanin
amacini, yéntemi, bulgu ve sonuglari 6zetlemelidir. ilaveten 3 adet anahtar
kelime alfabetik sirayla verilmelidir.

Giris: Giris bolumiu kisa ve agik olarak ¢alismanin amaglarini tartismali,
¢alismanin neden vyapildigina yonelik temel bilgileri icermeli ve hangi
hipotezlerin sinandigini bildirmelidir.

Gereg ve yontemler: Okuyucunun sonuglari yeniden elde edebilmesi igin agik
ve net olarak yéntem ve geregleri acgiklayin. ilk vurgulamada kullanilan arag
ve cihazlarin model numaralarini, firma ismini ve adresini (sehir, tlke)
belirtin. Tim &lgiimleri metrik birim olarak verin. ilaglarin jenerik adlarini

kullanin.
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YAZARLARA YONERGELER

Bulgular: Sonuglar mantikli bir sirayla metin, tablo ve goruntiler
kullanilarak sunulmaldir. Cok 6nemli gozlemlerin altini gizin veya
Ozetleyin. Tablo ve metinleri tekrarlamayin.

Tartigma: Calismanin yeni ve ¢ok 6nemli yonlerine, sonuglarina vurgu
yapin. Tartisma bolimu ¢alismanin en 6nemli bulgusunu kisa ve net bir
sekilde icermeli, gozlemlerin gegerliligi tartisiimal, ayni veya benzer
konulardaki yayinlarin 1siginda bulgular yorumlanmali ve vyapilan

galismanin olasi 6nemi belirtiimelidir. Yazarlara, ¢alismanin esas
bulgularini kisa ve 6zl bir paragrafla vurgu yapmalari 6nerilir.
Tesekkiir: Yazarlar arastirmaya katkida bulunan ancak yazar olarak
atanmayan kisilere tesekkiir etmelidir.

Kisaltmalar: Kelime veya s6z dizinini ilk gectigi yerde parantez iginde
verilir. Tim metin boyunca o kisaltma kullanilir.

Tablolar: Metin iginde tablolar ardisik olarak numaralandirilmalidir. Her
bir tabloya bir numara ve baslk yazin. Tablolar fotograf veya grafik
dosyasi olarak gonderilmemelidir.

Kaynaklar: Kaynaklar metin icinde alintilanma sirasina uygun olarak
dogal sayilar kullanilarak numaralandiriimali ve cimlenin sonunda
parantez iginde verilmelidir. “ Uniform Requirements for Manuscript
Submitted to Biomedical Journals” formatini kullanin. Yazar sayisi alti
veya daha az ise hepsini, yedi veya daha fazla ise sadece ilk Gg ismi
yazin ve ‘ve ark.i ilave edin. Dergi isimleri tam olarak verilmelidir.
Kaynak ve kisaltilmis dergi adlari yazimlari Cumulated Index Medicus’a
veya asagida verilen 6rneklere uygun olmaldir.

Dergi makaleleri igin 6rnek

Sigel B, Machi J, Beitler JC, Justin JR. Red cell aggregation as a cause of
blood-flow echogenicity. Radiology 1983;148(2):799-802.

Komite veya yazar gruplari igin 6rnek

The Standard Task Force, American Society of Colon and Rectal

Surgeons: Practice parameters for the treatment of haemorrhoids. Dis

Colon Rectum 1993; 36: 1118-20.

Kitaptan konu igin 6rnek

Milson JW. Haemorrhoidal disease. In: Beck DE, Wexner S, eds.
Fundamentals of Anorectal Surgery. 1 1992; 192-214. la ed. New
York: McGraw-Hill

Kitap igin 6rnek
Bateson M, Bouchier I. Clinical Investigation and Function, 2nd edn.

Oxford: Blackwell Scientific Publications Ltd, 1981.

iLETiSim

Dog. Dr. Tuncay KIRIS

Bas Editor

izmir Hastanelerine Yardim ve Bilimsel
Arastirmalari Tegvik Dernegi
Yesilyurt/ iZMIR

Tel: 0507 311 46 07

e-mail. idhdergi@yahoo.com




YAZARLARA YONERGELER

MAKALE GONDERIM KURALLARIMIZ

o Telif Hakki Devir Formu tim yazarlar tarafindan imzalaniimahdir.

e Makalenin tiim yazarlari ORCID numaralarini géndermelidir.
(Http://orcid.org adresinden Ucretsiz olarak ORCID ID edinebilir ve kayit
olabilirsiniz. Dergimizin sayfa diizenine uygun olarak ; Yazinin ilk
sayfasi.)

e Etik Kurul Onayi'nin kendisi (Etik Kurul Onay Belgesi) ¢alisma ile
birlikte gonderilmelidir.  Ayrica ¢alismanin  baghg Etik  Kurul
Belgesi'ndeki ile birebir ayni olmaldir.

e Dergimizde yayinlanacak makaleler igin etik kurul onayinin alinmasi ve
calismanin materyal-yontem boéliminde ¢alismanin etik kurul onayini
aldigina dair bir agiklamanin bulunmasi zorunludur.
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EGE KLINIKLERi TIP DERGisi

TELIF HAKLARI DEViR FORMU

Yaziin Bashgr |
sorumlu Yazarlar:

Yazarianin sorumiuluklars:

o vanr) (s52i veya poster sunum sekilleri haric) baska hicbir yerde yaymlanmamis ve su
anda baska bir dergiveya her hangi bir yayimada degerlendirme attinda olmamalid.
Makalenin yayimlanmas: ile iigii difer yazar onaylarindan génderen yazar sorumiudur.
Belirli bir kurum tarafindan desteklenen yazilar icin gerekli kurum onayinin alinmasindan
yazarlar sorumludur.

o vaziarnbilimsel ve etik sorumiuiufu yazarlara aittir.

Yazar Adi Soyadi imza Tarih

e Olgu sunumlarinin dergimizde yayimlanabilmesi icin hasta/hastalarin
onaminin  alinmasi  ve olgu sunumunun giris  boliminde
'hastadan/hastalardan onay alindigi'ni ifade eden bir ciimle yer almalidir.

e Makaleniz tek dosyada olmahldir. Calisma tasarimi sirasi su sekilde
olmalidir: Tirkge Baslik, ingilizce Baslik, Tiirkge Ozet ve Tirkce Anahtar
Kelimeler, ingilizce Ozet ve ingilizce anahtar kelimeler. Tablo/tablolar ve
resim/resimler belirtilen yerde olmalidir.

* Kapak sayfasi ekteki 6rnekte oldugu gibi tasarlanilmahdir.

Determinant Role of Magnetis Resanancelmaging in Transitien of Clinisal Iselated
Syndrome ta Multiple Scletesis

Klinik izole Sendremda Multipl Sklsreza Danisi i GRruntd
Belirleyici Boli

Ali BIGE®0000-0212-4446-0717

* Zonguldak Blent Ecevit Universitesi, Tip Fakiltesi Hastanesi, Noroloji Anabilim Dali,
Zonguldak

.
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Yansma Adresi: Ali BIGE

Biilent Ecevit Uni

Tip Fakiltesi Hastanesi, Noroloji Anabilim Dall, ZONGULDAK
Gsm: 0532,

e-mail adresi: alibige @gmail.com




INSTRUCTIONS FOR AUTHORS

GENERAL INFORMATION

The Medical Journal of Aegean Clinics is a periodical of the Society of Aid
to Hospitals of izmir and Fosterage of Scientific Investigations. The journal
is published three times in a year. The printing months are April, August
and December. The articles which could be prospective or retrospective
on investigational studies, case reports, letter to the editor and reviews
of every aspect of medicine are published. The studies should have
paramount ethical and scientific standards as well as no commercial
concerns. Articles are accepted for publication on the condition that they
are original, are not under consideration by another journal, or have not

been previously published.

The studies that are sent to the journal provided that the study is
appropriate for formal principles are evaluated by the head editor and
two peer reviewers.

The study is published once the approval of the reviewers have been
taken. Hence, the authors should make the necessary changes in
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Predictors of Long Procedure Time in Patients With ST-
Segment Elevation Myocardial Infarction Who Underwent

Primary Percutaneous Coronary Intervention

Primer Perkiitan Koroner Girisim Yapilan ST Yiikselmeli
Miyokard Enfarktiisii Hastalarinda Uzun Prosediirel

Siiresinin Prediktérleri

Abstract

Aim: ST-Segment Elevation Myocardial Infarction (STEMI) is a critical condition
characterized by complete coronary artery occlusion, with procedural timing
influencing outcomes. Our aim in this study was to investigate the factors that cause
the prolongation of the procedural time.

Materials and methods: This study retrospectively evaluated factors prolonging
procedural time during primary percutaneous coronary intervention (PCl) in 606 STEMI
patients who admitted to our hospital between January and June 2023. Patients were
divided into two groups based on median procedural times: longer (n=296) and shorter
(n=310).

Results: Key predictors of prolonged procedural time included advanced age
(OR=1.019, 95% CI=1.004-1.035, p=0.016), multivessel intervention (OR=15.974, 95%
Cl=4.737-53.867, p<0.001), off-hour admission (OR=4.655, 95% Cl=2.043-10.610,
p<0.001), and procedural complications (OR=1.686, 95% Cl=1.160-2.449, p=0.006).
Multivariable logistic regression confirmed these factors as independent predictors.
Notably, patients in the prolonged procedure group exhibited higher door-to-balloon
times, procedural complications, and multivessel interventions. The use of
acetylsalicylic acid, beta-blockers, and coronary artery by-pass grafting operation
history was associated with longer procedure times but lacked independence as
predictors.

Conclusion: The findings of our investigation showed that in STEMI patients, longer
procedure times were independently predicted by advanced age, multivessel
intervention, off-hour admission, and procedural difficulties. Our study may be a
reference for cardiologists who perform primary percutaneous coronary intervention
in STEMI patients to predict the prolonged procedure.

Keywords: Fluoroscopy time, procedural time, ST-elevation myocardial infarction

0z

Amag: ST-Segment Yikselmeli Miyokard Enfarktist (STYME), tam koroner arter
tikanikhg ile karakterize kritik bir durumdur ve islem zamanlamasi sonuglari
etkilemektedir. Bu calismadaki amacimiz, islem siresinin uzamasina neden olan

faktorleri arastirmakti.
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Predictors of Long Procedure Time in Patients With ST-Segment

Elevation Myocardial Infarction Who Underwent Primary Percutaneous

Coronary Intervention

Yontem: Bu c¢alismada, Ocak ve Haziran 2023 tarihleri arasinda
hastanemize bagvuran 606 STYME hastasinda primer perkitan koroner
girisim (PKG) sirasinda islem suresini uzatan faktorler retrospektif olarak
degerlendirilmistir. Hastalar, medyan islem sirelerine gore iki gruba
ayrilmistir: daha uzun (n=296) ve daha kisa (n=310).

Bulgular: Cok degiskenli lojistik analizlerinde islem siiresinin uzamasinin
bagimsiz prediktorleri arasinda ileri yas (OR=1.019, 95% Cl=1.004-1.035,
p=0.016), ¢ok damarli midahale (OR=15.974, 95% CI=4.737-53.867,
p<0.001), mesai saatleri disinda yatis (OR=4.655, 95% CI=2.043-10.610,
p<0.001) ve islem sirasinda komplikasyon gelismesi (OR=1.686, 95%
Cl=1.160-2.449, p=0.006) yer almistir. Ozellikle, uzamis islem grubundaki
hastalarda daha yiiksek kapi-balon sireleri, islem komplikasyonlari ve
¢ok damarli miidahaleler gorilmustir. Asetilsalisilik asit ve beta
blokorlerin kullanimi ve koroner arter by-pass greft operasyon gegmisi,
daha uzun islem sureleriyle iliskilendirildi ancak bagimsiz 6ngorici
degildi.

Sonug: Arastirmamizin bulgulari, STYME hastalarinda daha uzun islem
surelerinin ileri yas, ¢ok damarli midahale, mesai saatleri disinda yatig
ve islem zorluklari tarafindan bagimsiz olarak éngorildigini gosterdi.
Galismamiz, STYME hastalarinda primer perkitan koroner miidahale
uygulayan kardiyologlar igin uzamis islemi 6ngérmek amaciyla bir
referans olabilir.

Anahtar Kelimeler: Floroskopi siresi, islem siresi, ST yikselmeli

miyokard enfarktisi

Introduction

Myocardial ischemia and consequent necrosis are the hallmarks of ST-
Segment Elevation Myocardial Infarction (STEMI), a potentially fatal
medical emergency that is defined by total coronary artery blockage. As
a major cause of morbidity and death globally, STEMI has persisted over
time, requiring a thorough comprehension of its pathogenesis, precise
diagnostic techniques, and efficient treatment methods (1). The
mortality rate of STEMI has decreased significantly from 13% to 4%
since the development of healthcare systems, mainly due to the early
opening of the culprit artery (2). Increased mortality is associated with
infarct size (IS), microvascular obstruction (MVO), and any delay
between symptom onset and infarct-related artery recanalization (3).
According to treatment guidelines derived from many randomized
controlled trials, restoring blood flow to the infarct-related artery as
soon as possible is vital for STEMI patients (4). Even with primary
percutaneous coronary intervention (PCl), effective reperfusion can be
challenging at times (5). In primary PCl, delayed reperfusion can result
in a prolonged procedure time, which may contribute to poor clinical

outcomes (6, 7).

Primer Perkiitan Koroner Girisim Yapilan ST Yiikselmeli Miyokard

Enfarktiisii Hastalarinda Uzun Prosediirel Siiresinin Prediktérleri

Long procedure times are also associated with a higher incidence of
periprocedural complications, such as contrast-induced nephropathy,
emergent coronary artery by-pass grafting (CABG), and early death (6).

The importance of ischemia time in STEMI patients has been shown in
many studies (8-10). One component of ischemia time is the prolongation
of the procedural time of primary percutaneous coronary angiography.
Our aim in this study was to investigate the factors that cause the

prolongation of the procedural time.

Materials and Methods

Study population

Our study comprised patients who received primary percutaneous
coronary intervention at the Health Sciences University Gazi Yasargil
Training and Research Hospital between January and June 2023 after a
diagnosis of STEMI. The study began with a total of 744 patients
diagnosed with STEMI. Thirty-seven patients were excluded because PCI
was performed more than 12 hours after symptom onset or more than 6
hours after hospital admission, 83 patients because data were not
available, and 18 patients because PCl was not performed (surgical or
medical treatment). As a result, 606 patients were included in the study.
Door-to-balloon times (DTB) and total procedure times of the patients
during percutaneous coronary intervention were recorded. Two groups
were formed according to the total procedure time. Since there is no
accepted cut-off value for procedure time in STEMI patients, groups were
formed by taking into account the median procedure time of the total
population. The longer procedure time group consisted of 296 patients,
and the shorter group consisted of 310 patients. The study followed the
guidelines outlined in the 2013 Declaration of Helsinki. The ethics
committee of the Gazi Yasargil Training and Research Hospital provided
ethical approval (270-12/12/2024). Written informed consent was not

obtained due to the retrospective study design.

Definitions

STEMI patients were diagnosed according to the recommendations of the
European Society of Cardiology (ESC) guidelines (11). Hypertension was
defined as a history of hypertension and/or medical treatment for it
before hospitalization. A total cholesterol level of 200 mg/dL or a low-
density lipoprotein cholesterol level of 130 mg/dL with medical treatment
for dyslipidemia or a history of dyslipidemia were considered indicators
of dyslipidemia. A HbA,c level of 7%, treatment for diabetes mellitus, or a
history of diabetes mellitus were considered indicators of diabetes
mellitus. The Cockroft—Gault formula was used to compute the values of

glomerular filtration rate (GFR).
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On-or off-hour admissions were defined according to the admission times
to the emergency department. On-hour admissions were defined as
admissions between 08:00 and 17:00, and off-hour admissions were
defined as admissions between 17:00 and 08:00. DTB was defined as the
time interval from arrival at the emergency department to the first blood
supply (with balloon inflation or wire crossing). Malignant arrhythmias,
no-reflow phenomenon, cardiac arrest, coronary dissection, or rupture
developing during the procedure were also defined as procedural
complications. Bifurcation procedures or interventions for non-culprit
artery lesions after culprit lesions were defined as multivessel
interventions. Detailed echocardiographic measurements of the patients
were performed within 24 hours of the primary PCI.

Coronary angiography records were reviewed by two qualified invasive
cardiologists who were unaware of the patient’s clinical status. Our
center's interventional cardiologists were free to choose any PCl
equipment, including stents, balloons, thrombectomy devices, rotating
atherectomy devices, and guidewires. Instead of using two separate
diagnostic catheters, our center uses a diagnostic catheter for the non-
culprit region and a guiding catheter for the culprit region. To reduce
DTB, our center has a heart team that can perform coronary angiography

24/7.

Statistical Analysis

SPSS version 27 for Windows (SPSS, Inc., Chicago, Illinois) was used to
analyze the data. The continuous variables were displayed as mean + SD
or median (25th-75th percentiles). The Shapiro—Wilks test and histograms
were used to confirm that the data had a normal distribution. The
Pearson X2 test was used to compare categorical variables expressed as
numbers (percentages). Student's test was used to compare normally
distributed continuous variables between groups, and the Mann-Whitney
U test was used to compare non-normally distributed continuous

variables.
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Univariable and multivariable logistic regression analyses were conducted
to determine the relationship between the clinical factors and longer
procedure time. Parameters with p values <0.1 in univariable regression
analyses were included in multivariable regression analyses. In addition,
the 95% Cl and odds ratio (OR) were determined. Statistical significance

was defined as a p-value less than 0.05.

Results

In our study, 606 patients were included in two groups. The long
procedure time group included 296 patients, and the short group
included 310 patients. The majority of the population was male, the
number of male patients was 462 (76.2%). The mean age of the patients

was 60.5+13.4 years.

In the long procedure time group, age (62.2+13.4 vs. 58.8+13.2, p=0.002),
door-to-balloon time (36 [25-50] vs. 29 [22-41], p<0.001) were higher.
CABG history (10 [3.4] vs. 2 [0.6], p=0.016), Circumflex artery intervention
(61 [20.6] vs. 44 [14.2], p=0.037), graft vessel intervention (10 [3.4] vs. 2
[0.6], p=0.016), off-hour admission (157 [53] vs. 132 [42.6], p=0.010),
multivessel intervention (40 [13.5] vs. 3 [1], p<0.001), procedural
complications (42 [14.2] vs. 12 [3.9], p<0.001), diabetes mellitus (DM)
(131 [44.3] vs. 107 [34.5], p=0.014), Acetylsalicylic acid (95 [32.1] vs. 76
[24.5], p=0.038), and beta-blocker usage (92 [31.1] vs. 71 [22.9], p=0.023)
rates were also higher. The LVEF (49.849.2 vs. 51.5+9.2, p=0.032) and
Right coronary artery (RCA) intervention rate (88 [29.7] vs. 120 [38.7],
p=0.020) was lower. Baseline characteristics of the total population are

shown in Table 1.
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Table 1: Baseline characteristics of the total population

Parameters Long procedural time Short procedural time | Total p-value
(218 min) (<18 min) (n=606)
(n=296) (n=310)
Age n, (y) 62.2+13.4 58.8+13.2 60.5+13.4 0.002
Female gender n, (%) 80 (27) 64 (20.6) 144 (23.8) 0.065
LVEF (%) 49.849.2 51.549.2 50.7+9.3 0.032
Left atrium diameter (cm) 3.840.46 3.840.43 3.840.45 0.243
DTB min (25th-75th percentiles) 36 (25-50) 29 (22-41) 32 (23-46) <0.001
CABGO history n, (%) 10 (3.4) 2(0.6) 12 (2) 0.016
PClI history n, (%) 43 (14.5) 35(11.3) 78 (12.9) 0.234
Left anterior descending artery n, (%) 142 (48) 146 (47.1) 288 (47.5) 0.829
Circumflex artery n, (%) 61 (20.6) 44 (14.2) 105 (17.3) 0.037
Right coronary artery n, (%) 88 (29.7) 120 (38.7) 208 (34.3) 0.020
Graft vessel n, (%) 10 (3.4) 2 (0.6) 12 (2) 0.016
Multivessel intervention n, (%) 40 (13.5) 3(1) 43 (7.1) <0.001
Procedural complication n, (%) 42 (14.2) 12 (3.9) 54 (8.9) <0.001
Off-hour admission n, (%) 157 (53) 132 (42.6) 289 (47.7) 0.010
Hemoglobin (g/dL) 14+2.4 13.7+3.1 13.9+2.8 0.133
HbA,c 6.7+£1.9 6.611.8 6.6+1.9 0.329
Glucose mg/dL, (25th-75th perc.) 139 (114-204) 139 (118-181) 139 (116-185) 0.655
Creatinine mg/dL, (25th-75th perc.) 0.91 (0.78-1.05) 0.9 (0.78-1.05) 0.9 (0.78-1.05) 0.867
GFR 77.4+17 79.2+16.2 78.3116.6 0.173
Albumin (mg/dL) 41.4+5.4 42.1+5.4 41.7+5.4 0.293
Sodium (mmol/L) 140.21+3.9 140.3+3.6 140.2+3.7 0.714
Potassium (mmol/L) 4.3+0.50 4.3+0.53 4.3+0.51 0.507
Total cholesterol (mg/dL) 182+47.9 180+43.8 181+45.8 0.693
High-density lipoprotein (mg/dL) 39.6+10.6 38.3+9 38.9+9.8 0.108
Low-density lipoprotein (mg/dL) 113.5+36.8 112.1+36 112.8+36.4 0.656
Triglyceride mg/dL, (25th-75th perc.) 117 (81-172) 122 (82-190) 121 (82-179) 0.558
Troponin (ng/mL) 20.3+7.8 20.1+8.4 20.2+8.1 0.766
White blood cell (103/uL) 13.2+4.5 13.6+4.2 13.4+4.3 0.196
Neutrophil (%) 9.614.3 9.3+3.9 9.5+4.1 0.416
Platelet (103/pL) 240485 232492 235488 0.293
Hypertension n, (%) 99 (33.4) 97 (31.3) 196 (32.3) 0.571
Diabetes mellitus n, (%) 131 (44.3) 107 (34.5) 238(39.3) 0.014
Dyslipidemia n, (%) 120 (40.5) 121 (39) 241 (39.8) 0.705
Smoking n, (%) 128 (43.2) 154 (49.7) 282 (46.5) 0.112
Acetyl-salicylic acid n, (%) 95 (32.1) 76 (24.5) 171(28.2) 0.038
Beta-blocker n, (%) 92 (31.1) 71(22.9) 163 (26.9) 0.023
Statin n, (%) 81(27.4) 77 (24.8) 158 (26.1) 0.479
ACE-I n (%) 68 (23) 63 (20.4) 131(21.7) 0.440
ARB n, (%) 52 (17.6) 43 (13.9) 95 (15.7) 0.211
In-hospital death n, (%) 8(2.7) 10(3.2) 18 (3) 0.705
1-year death n, (%) 26 (8.8) 28 (9) 54 (8.9) 0.915

LVEF; Left ventricular ejection fraction, DTB; door to balloon time, CABGO; Coronary artery by-pass grafting operation, PCl; Percutaneous coronary
intervention, Off-hour admission; Admission between 17:00 and 08:00 am, GFR; Glomerular filtration rate, ACE-I; Angiotensin-converting enzyme inhibitor,
ARB; Aldosterone receptor blocker
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No significant difference was observed between the groups in terms of
gender, PCl history, Left anterior descending artery intervention, HBa,c
value, laboratory parameters, Hypertension (HT), dyslipidemia,
smoking, in-hospital, and 1-year death (p>0.05 for each).

To determine the variables influencing procedure time, multivariable
and univariable logistic regression analyses were conducted. In
univariable logistic regression analyses, age (OR=1.020, 95% CI=1.007-
1.032, p=0.002), CABGO history, or graft vessel intervention (OR=5.385,
95% Cl=1.170-24.785, p=0.031), off-hour admission (OR=1.523, 95%
Cl=1.105-2.099, p=0.010), culprit lesion of the circumflex artery (Cx)
(OR=1.569, 95% Cl=1.025-2.402, p=0.038), culprit lesion of RCA
(OR=0.670, 95% Cl=0.478-0.939, p=0.020), multivessel intervention
(OR=15.990, 95% Cl=4.889-52.293, p<0.001), procedural complication

(OR=4.106, 95% CI=2.116-7.969, p<0.001), diabetes mellitus (OR=1,506,
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95% Cl=1.085-2.090, p=0.014), using acetylsalicylic acid (OR=1.455, 95%
Cl=1.020-2.077, p=0.039), using beta-blocker (OR=1.518, 95% ClI=1.057-
2.179, p=0.024) door to balloon time (OR=1.015, 95% Cl=1.007-1.024,
p<0.001), and LVEF (OR=0.980, 95% CI=0.962-0.998, p=0.033) were

associated with procedure time.

Parameters with p<0.1 in univariable logistic regression analyses were
included in multivariable logistic regression analysis. In multivariable logistic
regression analysis, age (OR=1.019, 95% CI=1.004-1.035, p=0.016), off-hour
(OR=1.686, p=0.006),
intervention (OR=15.974, 95% Cl=4.737-53.867, p<0.001), and procedural
complication (OR=4.655, 95% CI=2.043-10.610, p<0.001) were independent

admission 95% Cl=1.160-2.449, multivessel

predictors of longer procedure time among all causes. The results of
univariable and multivariable logistic regression analyses are shown in Table

2.

Table 2: Univariable and multivariable logistic regression analyses for predictors of long procedural time

Parameters Univariable Multivariable

OR (95 % Cl) p- value OR (95 % Cl) p- value
Age 1.020 (1.007-1.032) 0.002 1.019 (1.004-1.035) 0.016
CABGO or graft vessel 5.385 (1.170-24.785) 0.031 3.514 (0.6776-18.262) 0.135
PClI history 1.335(0.828-2.153) 0.235
Off-hour admission 1.523 (1.105-2.099) 0.010 1.686 (1.160-2.449) 0.006
Culprit lesion of LAD 1.036 (0.753-1.425) 0.829
Culprit lesion Cx 1.569 (1.025-2.402) 0.038 1.473 (0.872-2.487) 0.148
Culprit lesion of RCA 0.670 (0.478-0.939) 0.020 0.831 (0.534-1.291) 0.414
Multivessel intervention 15.990 (4.889-52.293) <0.001 15.974 (4.737-53.867) <0.001
Procedural complication 4.106 (2.116-7.969) <0.001 4.655 (2.043-10.610) <0.001
Female gender 0.702 (0.482-1.023) 0.066 0.837 (0.525-1.336) 0.456
Hypertension 1.104 (0.785-1.551) 0.571
Diabetes mellitus 1.506 (1.085-2.090) 0.014 1.243 (0.797-1.940) 0.337
Current smoking 1.296 (0.941-1.784) 0.113
Using acetyl-salicylic acid 1.455 (1.020-2.077) 0.039 1.058 (0.625-1.791) 0.835
Using beta-blocker 1.518 (1.057-2.179) 0.024 1.060 (0.620-1.812) 0.831
Door to balloon time 1.015 (1.007-1.024) <0.001 1.006 (0.996-1.016) 0.252
LVEF 0.980 (0.962-0.998) 0.033 0.987 (0.966-1.009) 0.244

CABGO; Coronary artery by-pass grafting operation, LAD; left anterior descending artery, Cx; circumflex, RCA; right coronary artery, PCl; Percutaneous

coronary intervention, LVEF; left ventricular ejection fraction




Predictors of Long Procedure Time in Patients With ST-Segment

Elevation Myocardial Infarction Who Underwent Primary Percutaneous

Coronary Intervention

Discussion

In our study, advanced age, multivessel intervention, procedural
complications, CABG history, culprit lesion of the graft vessel and Cx, using
acetylsalicylic acid and beta blocker, door-to-balloon time, and LVEF were
predictors of prolonged procedural time. Multivariable logistic regression
analyses revealed that older age, multivessel intervention, and procedural
complications were independent predictors of longer procedure time
among all causes.

Although several studies have been conducted to find the determinants of
prolonged procedure time in PCI (12, 13), there are few studies to find it in
primary PCI for STEMI(14). In a study investigating the predictors of long
procedure time in NSTEMI patients, Ishibashi S. et al. showed that previous
CABG history was significantly associated with long procedure time (15). In
our study, previous CABG history was associated with longer procedural
time but was not an independent predictor. The lack of an independent
predictor is likely related to the small number of patients with previous
CABG history included in the study (12 patients, 5% in total).

In a study investigating predictors of prolonged procedure time in patients
undergoing primary PCl for STEMI, Asada S et al. (14) found that extensive
long lesions, tortuosity, and moderate to severe calcification were
associated with prolonged procedure time. We do not have data on lesion
characteristics in our study. However, we showed that advanced age is an
independent predictor of longer procedural time. Increasing calcification
with advanced age indirectly supports this study. Increased calcification in
coronary arteries with increasing age may also cause increased procedural
time with advanced age, as may severe calcification (16). In addition,
peripheral tortuosity and anatomical changes accompanying advanced age
may have also affected the prolonged procedural time.

In our study, multivessel intervention was also an independent predictor of
procedural time. Di Mario et al. randomly assigned 69 STEMI patients with
multivessel coronary artery disease to receive comprehensive multivessel
intervention (n = 52) or treatment of the culprit lesion alone (n = 17). The
multivessel intervention group required more contrast and longer
procedures. Predictably, treatment of more vessels could result in longer
procedural time. However, its effect on prognosis at long-term follow-up is
controversial.

In the study by Wang X et al. (17), the primary predictors of malignant
arrhythmias in patients with STEMI presenting within six hours of symptom
onset were age and symptom-to-balloon time. In our study, procedural
complications were an independent predictor of prolonged procedural

time. DTB was also associated with prolonged procedural time, although it

was not an independent predictor.

Primer Perkiitan Koroner Girisim Yapilan ST Yiikselmeli Miyokard

Enfarktiisii Hastalarinda Uzun Prosediirel Siiresinin Prediktérleri

In our study, a significant relationship was observed between the use of
acetylsalicylic acid and beta-blockers and long procedural time. However,
these treatments were not independent predictors among all causes. We
attribute the higher use of acetylsalicylic acid and beta-blockers in the long
procedural time group to secondary causes. We attribute this to the
widespread use of these treatments in patients with previous
atherosclerotic cardiovascular disease, PCl, or CABG history. Therefore, the
results appear to be statistically significant.

Studies on the time of admission in STEMI patients have shown that it
generally does not affect long-term and short-term mortality (18-20).
Although no-reflow was not seen the day following the procedure, edema
of the pulmonary system and cardiogenic shock were more frequent in
patients hospitalized outside of normal office hours, according to the
research by Ozbek M et al. (20). Clinical results were comparable amongst
the groups, even though patients with STEMI hospitalized at off-peak hours
had poorer medical conditions. In our study, the procedure time was

significantly longer in patients admitted off-hours. We believe that this is

due to their presentation to the hospital with worse clinical conditions.

Limitations

First, it could not completely rule out the possibility of patient selection
bias because this was a retrospective, observational, single-center study.
Secondly, as there was no set cut-off point for a longer procedure time, we
determined it using the median value of the time. Third, there may be
other parameters that may cause procedural time to be prolonged but are
missing in our dataset, such as coronary arterial calcification level,
peripheral artery anatomy, Leriche syndrome, repeated percutaneous

femoral access attempts, and operator experience.

Conclusion

According to our study's results, off-hour admission, advanced age,
multivessel intervention, and procedural complications were independent
predictors of longer procedure time in STEMI patients. Our study may
provide a reference for cardiologists performing percutaneous coronary
intervention in STEMI patients to determine the difficulties of the

intervention.
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Diyafragma Hernisi Vakalarinin Degerlendirilmesi

Abstract

Obijective: The aim is to evaluate the clinical characteristics and perinatal outcomes of
the cases with congenital diaphragmatic hernia (CDH) diagnosed during the prenatal
period.

Materials and Methods: Fetuses with CDH between 2016 and 2023 were analyzed and
compared in terms of fetal ultrasonography findings, maternal demographic
characteristics, antenatal follow-up, and perinatal outcomes.

Results: Sixty-nine cases of CDH were diagnosed by antenatal ultrasonography. Sixty-
seven cases of CDH (97.1%) were left-sided, and 2 (2.9%) cases were right-sided. Eleven
cases (15.9%) terminated their pregnancy. There were 2 (3.4%) cases of stillbirth and 1
(1.7%) case of missed abortion. Of the 55 (79.7%) CDH cases that resulted in live births,
34 (49.2%) died in neonatal period 21 (30.4%) were survived.

Conclusion: CDH is one of the most severe birth defects, with significant morbidity and
mortality. Timely antenatal diagnosis of CDH allows clinicians for detailed parental
counseling, delivery planning and appropriate postpartum management.

Keywords: Congenital diaphragmatic hernia, fetal anomaly, prenatal diagnosis

0z

Amag: Prenatal donemde tani konulan konjenital diyafragma hernisi (KDH) olgularinin
klinik 6zellikleri ve perinatal sonuglarinin degerlendirilmesi.

Gereg ve yontemler: 2016-2023 yillar arasinda lgiinci basamak bir merkezde KDH
tanisi alan fetuslerin ultrasonografi bulgulari, maternal demografik 6zellikleri,
antenatal takipleri ve perinatal sonuglari degerlendirilerek karsilastirildi.

Bulgular: Antenatal ultrasonografik degerlendirme ile KDH tanisi alan 69 vaka tespit
edildi. Vakalarin 67’si (%97.1) sol tarafli, 2’si (%2.9) sag tarafli KDH idi. Vakalardan 11’
(%15.9) gebelik terminasyon segenegini kabul etti. iki (%3.4) vaka 6li dogum, 1 (%1.7)
vaka abortus ile sonuglandi. Canli dogum ile sonuglanan 55 (%79.7) KDH vakasindan
34’Unde (%49.2) dogum sonrasi neonatal 6lim gergeklesti. 21 olgunun (%30.4)
postnatal dénemde sag ve saglkli oldugu saptandi.

Sonug: KDH 6nemli 6lgtide morbidite ve mortaliteyle bilikte olan en siddetli dogum
defektlerinden biridir. KDH’nin antenatal donemde zamaninda taninmasi, klinisyenler
icin aileye ayrintili danismanlik verilmesine, dogum planlamasina ve uygun postpartum
yonetime olanak saglar

Anahtar Kelimeler: Konjenital diyafragma hernisi, fetal anomali, prenatal tani




Evaluation of Congenital Diaphragmatic Hernia Cases Diagnosed

Prenatally Between 2016 and 2023

Introduction

CDH (Congenital diaphragmatic hernia) is a rare developmental
anomaly of the diaphragm characterized by the herniation of
abdominal internal organs into the chest. Since the introduction of fetal
anomaly screening, the prenatal evaluation of fetuses with CDH has
increased; over 60% of cases can be identified by antenatal
ultrasonography. The prevalence of CDH is approximately 1 to 4 cases
per 10,000 live births. Herniation occurs on the left side in 80 to 85% of
cases, on the right side in 10 to 15% of cases, and bilaterally in less than
2% of cases. In left-sided herniations, the stomach usually shifts
position, and the liver can also herniate; in right-sided herniations, the
liver almost always shifts upwards.

The sensitivity of ultrasound in detecting CDH varies significantly.
Diagnosis is more likely when the defect is large, associated
abnormalities are present, the pregnancy is more advanced, and the
examination is conducted by experienced fetal ultrasonographers. CDH
can be an isolated anomaly, part of a syndrome, or associated with
other non-syndromic abnormalities. Approximately 30 to 50% of CDH
cases are associated with major structural malformations, chromosomal
abnormalities, and/or single-gene disorders. Associated malformations
can occur in all major organ systems, including neural tube defects and
cardiac anomalies. Additional anomalies are most common in cases of
bilateral CDH. The presence of a large-volume liver herniation, other
systemic anomalies, chromosomal abnormalities, findings suggestive of
a fetal syndrome, and low fetal lung volume are factors that adversely
affect the prognosis.

Fetuses affected by CDH are at significant risk of morbidity and
mortality. Prenatal diagnosis of CDH provides an opportunity for the
affected fetuses to be born under optimal conditions and for optimal
neonatal management. Prenatal diagnosis of CDH offers parents the
opportunity to receive multidisciplinary counseling about the prognosis
of their children, prenatal or expected perinatal management, postnatal
intervention, and the option of terminating the pregnancy.

Therefore, the purpose of this study is to examine the natural course
and detailed perinatal outcomes of CDHs diagnosed during the prenatal
period.

Materials and Methods

This retrospective cohort study included patients diagnosed with fetal
CDH who admitted to the Perinatology Department of Izmir Tepecik
Training and Research Hospital between 2016 and 2023. CDH is
characterized by failed closure of the diaphragm, thereby allowing
abdominal viscera (stomach, liver, intestine) to herniate into the
thoracic cavity (Figure 1). Data were collected by scanning the hospital
database and conducting telephone interviews with parents to gather

information about the postnatal outcomes of the newborns.

2016-2023 Yillar1 Arasinda Prenatal Tani Alan Konjenital Diyafragma

Hernisi Vakalarinin Degerlendirilmesi

Parents were informed about the chromosomal abnormality risk, and
fetal karyotyping was performed upon the parents' request. Fetal genetic
tests were conducted based on gestational age using samples from
chorionic villus (11-14 weeks), amniotic fluid (16-20 weeks), or umbilical
cord blood (after 20 weeks). Detailed counseling for perinatal prognosis
was given to the parents. The termination was offered to the pregnancies
under 24 weeks. Close perinatological follow-up was performed for
pregnant women who decided to continue their pregnancies. Cases were
compared in terms of the fetal ultrasonographic findings (side of the
defect, associated anomalies), fetal karyotype results, maternal
demographic characteristics (age, gravida, parity, presence of systemic
diseases), and perinatal outcomes (termination of pregnancy,
intrauterine death, birth, and postnatal prognosis). This study was
conducted in accordance with the principles of the Helsinki Declaration.
Approval was obtained from the Ethics Committee of the Health Sciences
University, lzmir Tepecik Training and Research Hospital (2024/05-06).
Informed consent was obtained from all patients.

Statistical data were analyzed using SPSS (Statistical Package for the
Social Sciences) software version 27.0. Categorical data were obtained
using frequency analysis and presented as counts and percentages.
Numerical data were obtained using descriptive analysis and presented
as mean, standard deviation, and minimum-maximum values. A p-value

of less than 0.05 was considered statistically significant.

Figure 1. Ultrasonographic image of a patient with left-sided CDH, the
heart is pushed to the right side and a gastric air pocket (yellow arrow) is
observed behind the heart.
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Results

Over an 8-year period, 69 cases of CDH were identified antenatally, with
67 (97.1%) being left-sided and 2 (2.9%) right-sided. The average
maternal age was 29.11 + 6.44 years (range 17-45). Thirty-eight cases
(55.1%) were diagnosed before 24 weeks of gestation, and 31 cases
(44.9%) were diagnosed at or beyond 24 weeks. A significant relationship
was found between the week of diagnosis and fetal prognosis (p<0.05).
Among cases with CDH, 19 (27.5%) were primigravida and 50 (72.4%)
were multigravida. Forty-three (62.3%) cases declined invasive fetal
karyotyping. Among the 26 (37.6%) cases who accepted karyotyping,
chromosomal abnormalities included trisomy 18 in 2 (7.6%) cases,
trisomy 9 in 1 (3.8%) case, 46der3t(3;7) in 1 (3.8%) case, Emanuel
Syndrome in 1 (3.8%) case, and normal karyotype in 21 (80.7%) cases.
Eleven pregnancies (15.9%) were terminated due to the parents' request.
Two (2.8%) pregnancies resulted in intrauterine death and 1 (1.4%)
missed abortion. There were 34 (49.2%) cases of neonatal death in 55 live
births, while 21 cases (30.4%) were alive and healthy in the postnatal
period. The average gestational week at birth was 36.7 + 2.9 weeks (range
24 to 39° weeks). The average birth weight was 2735.6 + 632.9 grams
(range 1000 to 4000 grams).

Antenatal ultrasonographic findings included 11 (15.94%) liver herniation:
4 (5.7%) total herniation of the liver and gallbladder, and 7 (10.1%) partial

liver herniation.
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In cases with partial herniation, 5 (7.2%) resulted in neonatal death, and 2
(2.8%) were alive and healthy. In cases with total herniation, 1 (1.4%)
resulted in neonatal death, 1 (1.4%) in missed abortion, 1 (1.4%) was
terminated at the parents' request, and 1 (1.4%) was alive and healthy.
CDH was found as an isolated condition in 38 cases (55%). Most common
anomalies associated with CDH were cardiovascular system anomalies
(35.48%), followed by central nervous system anomalies (29%). A
significant negative relationship was found between the presence of
additional anomalies and perinatal prognosis (p<0.01).

There were 34 (49.3%) female, and 35 (50.7%) male fetuses. In female
fetuses with CDH, 15 (44.1%) dead in neonatal period, 1 (2.9%) aborted, 6
(17.6%) terminated, and 12 (35.2%) were alive and healthy in the
postnatal period. In male fetuses with CDH, 19 (54.2%) dead in neonatal
period, 2 (5.7%) had stillbirth, 5 (14.2%) terminated, and 9 (25.7%) were
alive and healthy in the postnatal period. Of the 34 female fetuses, 22
(64.7%) had isolated CDH, while 12 (35.3%) had associated anomalies. Of
the 35 male fetuses, 16 (45.7%) had isolated CDH, while 19 (54.2%) had
associated anomalies. The amniotic fluid was within normal ranges in
most of the cases with CDH (86.9%). Polyhydramnios was observed in 8

cases (11.5%), and oligohydramnios in 1 case (1.4%).

Table 1. Relationship between prognostic indicators and perinatal outcomes in cases with CDH.

Perinatal outcomes

Neonatal
Alive and healthy Abortus+stillbirth+TOP Total
death p-value
(n=21) (n=14) (n=69)
(n=34)
None 22 14 2 38
Additional CVsS 5 1 6 12
<0.01
anomaly CNS 4 0 4 8
Others 3 6 2 11
i <24 weeks 17 9 12 38
Time of
<0.05
diagnosis (w) >24 weeks 17 12 2 31
None 28 18 12 58
Liver herniation Partial 5 2 0 7 0.583
Total 1 1 2 4
Female 15 12 7 34
Gender 0.642
Male 19 9 7 35

CDH, congenital diaphragmatic hernia; CVS, cardiovascular system; CNS, central nervous system; TOP, termination of pregnancy.
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Table 2. The relationship between additional anomalies in CDH cases and prognostic factors and perinatal outcomes.

Total Isolated Additional anomaly
n=69 n=38 n=31
CVS CNS Urinary Face Others Total
n=12 n=8 n=3 n=3 n=5 n=31

Aneuploidy

n (%) 5(7.2) 1(2.6) 1(25) 2 (50) 0(0) 1(25) 0(0) 4(12.9)

p- value 0.102 0.872 0.039 0.621 0.075 0.533 0.102
Liver herniation

n (%) 11 (15.9) 8(21.1) 0(0) 1(33.3) 0(0) 2 (66.6) 1(33.3) 3(9.7)

p-value 0.199 0.097 0.779 0.441 0.014 0.796 0.199
Gender

FIM 34/35 22/16 5/6 3/6 1/2 12 2/3 12/19

p-value 0.113 0.562 0.478 0.572 0.572 0.666 0.562
TOP

n (%) 11 (15.9) 0(0) 5 (45.4) 4(36.3) 0(0) 2(18.1) 0(0) 11 (35.5)

p-value <0.001 0.007 0.005 0.441 0.014 0.312 <0.001
Delivery

n (%) 55 (79.7) 36 (94.7) 5 (26.3) 5(26.3) 3(15.7) 1(5.2) 5(26.3) 19 (61.3)

p-value <0.001 <0.001 0.198 0.371 0.041 0.242 <0.001
Alive

n (%) 21 (30.4) 14 (36.8) 1(14.2) 0(0) 2(28.5) 0(0) 4(57.1) 7(22.6)

p-value 0.200 0.093 0.047 0.163 0.241 0.012 0.200

CDH, congenital diaphragmatic hernia; CVS, cardiovascular system; CNS, central nervous system; F, female; M, male; TOP, termination of pregnancy.

Table 3. Comparison of prognostic factors and perinatal outcomes in CDH cases according to the time of prenatal diagnosis.

Time of diagnosis

< 24 weeks > 24 weeks p- value Total
n=38 n=31 n=69
Additional anomaly 16 (42.1) 15 (48.4) 0.748 31(44.9)
Liver herniation 7(18.4) 4(12.9) 0.595 11 (15.9)
Aneuploidy 5(13.2) 0(0) 0.049 5(7.2)
TOP 10 (26.3) 1(3.2) 0.024 11 (15.9)
Abortus 1(2.6) 0(0) 0.369 1(1.5)
Stillbirth 2(5.3) 0(0) 0.207 2(2.9)
Neonatal death 2(5.3) 1(3.2) 0.718 34 (49.3)
Alive 3(7.9) 2(6.5) 0.830 5(7.2)

CDH, congenital diaphragmatic hernia; TOP, termination of pregnancy.
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Discussion

We retrospectively assessed and compared the fetal and neonatal
outcomes of pregnancies diagnosed with prenatal CDH. Previous
studies do not show an association between prevalence of CDH and
maternal age (3). Similarly, in our study, the average maternal age was
29.11 + 6.44 years (range 17-45). According to the literature, more than
60% of CDH cases are initially diagnosed during routine sonographic
fetal anatomical examination between 18 and 22 weeks. In our study,
55.1% of cases were diagnosed before 24 weeks, consistent with these
findings (2). The diagnosis of CDH can be made at a later stage of
pregnancy due to small defects that do not cause early herniation of
abdominal contents into the fetal thorax, or due to technical or
interpretation issues during earlier examinations. Furthermore, the
diagnosis of CDH could be missed until delivery and the time of
development of neonatal respiratory distress depends on delivery
mode, resuscitation of the infant, size of the defect and pressure in the
abdominal cavity. However, we could not able to obtain the data
regarding postnatal diagnosis of CDH and therefore, pre-and postnatal
comparison could not be performed.

While some studies have reported a slightly higher prevalence in males,
most do not observe a gender relationship in CDH (5). In our study, the
ratio of female (49.3%) to male (50.7%) fetuses was similar. Previous
studies reported that herniations occur on the left side in 80 to 85% of
cases, on the right side in 10 to 15% of cases, and bilaterally in less than
2% of cases (2, 5, 6). Our study showed a much higher prevalence of
left-sided CDH with an incidence of 97.1% compared to right-sided CDH
(2.9%). This difference with the literature could be explained by the
ultrasound equipment used for the study population. Left-sided
herniations typically involve the displacement of the stomach and may
include the liver; right-sided herniations almost always involve upward
displacement of the liver. In our study, 13.4% of left-sided CDH cases
were accompanied by liver herniation.

Over the past decade, magnetic resonance imaging (MRI) has become
complementary to ultrasonography for antenatal prognostication of
CDH in most referral centers. MRI allows for more accurate imaging of
most fetal structures than ultrasonography because of its superior
tissue contrast, wider field of view, and image quality that is
independent of maternal body habitus, fetal position, or abnormalities
of amniotic fluid. MRI provides a more reliable measurement of lung
area, especially on the ipsilateral side, for assessing the total fetal lung
volume, that is, the sum of both lung volume.

CDH can be an isolated anomaly, part of a syndrome, or associated with

other non-syndromic abnormalities.

Raziye TORUN ve ark.

The group with non-isolated CDH comprises about 30-50% of cases and is
associated with major structural malformations and chromosomal
abnormalities. Associated malformations can occur in all major organ
systems including neural tube defects and cardiac anomalies (5).

Previous research has shown that a significant percentage of CDH cases,
around 68%, are associated with major extra cardiac malformations (15). A
previous systematic review found that 15% of fetuses with CDH have
congenital heart disease, while in our study, 45% of cases with CDH had
other system anomalies, with cardiac malformations making up 35.4% and
consistent with the literature, 64.5% were associated with extra cardiac
malformations. Prenatally detected cases show conventional karyotype
abnormalities in 10 to 20% of cases, with the most common aneuploidies
being trisomy 18, 13, and 21 (9,16). The most frequently detected
aneuploidy in our study was trisomy 18 (40%). Submicroscopic copy number
variations potentially associated with CDH are detected using microarrays
(17,18), and in our study, microarray analysis diagnosed 2 cases (40%) with
abnormal karyotypes. We provide evidence supporting the recommendation
that genetic testing should be offered for all fetuses with diaphragmatic
hernia, regardless of whether the cases are isolated or non-isolated.

In the literature, the general survival rate for isolated CDH cases is reported
between 44% and 53%. Our study found a lower rate at 36.8% compared to
the literature (19,20). Liver herniation is a poor prognostic factor, and the
absence of liver herniation is one of the most reliable prenatal indicators of
postnatal survival. A study in 2010 assessing 710 fetuses with CDH found
survival rates with and without liver herniation to be 45% and 74%,
respectively (21). In our study, survival rates for cases with liver herniation
were 27.2%, and for those without were 31%, both lower than reported in
the literature.

This study had some limitations. First, the sample size was small with only 69
fetuses of CDH analyzed retrospectively. Second, the retrospective design of
the study prevents us to identify other prognostic factors such as fetal lung
volume and magnetic resonance imaging. However, the study's strengths lie
in its design at a single center and the availability of long-term outcomes.

In conclusion, when a fetus with CDH is diagnosed, concurrent possible
anomalies should be investigated. Our study revealed that the postnatal
survival rate for CDH without liver herniation is higher compared to cases
with liver herniation. Detailed counseling is crucial as parents may choose to
terminate the pregnancy if a severe anomaly or abnormal karyotype is

detected.
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Evaluation of Shock Appropriateness in Patients
Admitted to the Emergency Department After ICD
Shocking

ICD Soklamasi Sonrasi Acil Servise Basvuran

Hastalarda Soklama Uygunlugunun incelenmesi

Abstract
Efe KANTER* 0000-0002-0208-950X Aim: Implantable cardioverter-defibrillators (ICDs) are crucial for preventing sudden
Osman Sezer CINAROGLU* 0000-0002-3860-2053 cardiac death in high-risk patients by delivering shocks during life-threatening
Ramazan Batuhan SAHIN** 0009-0009-8957-0344 arrhythmias. However, inappropriate ICD shocks can lead to unnecessary emergency
Ecem ERMETE GULER* 0000-0002-1490-8840 department (ED) visits and patient distress. This study aims to evaluate the

appropriateness of ICD shocks in patients presenting to the ED and assess their
relationship with patient demographics, clinical characteristics, and outcomes.
Methods: This retrospective study included patients who presented to emergency
department following an ICD shock between January 2023 and July 2023. Subsequent
analysis involved examining general patient characteristics, comorbidities, the
* Izmir Katip Celebi University, Faculty of Medicine, relationship between shock appropriateness and other parameters. We used statistical

Department of Emergency Medicine, lzmir analysis to determine key predictors of inappropriate shocks by examining general

** |zmir Katip Celebi University, Faculty of Medicine patient characteristics, comorbidities, and their relationship with shock
appropriateness.

Results: Of the 175 patients analyzed, inappropriate shocks were identified in 49.1% of
cases. These inappropriate shocks were significantly associated with supraventricular
tachycardia and atrial fibrillation with rapid ventricular response (p<0.001). Patients
with inappropriate shocks demonstrated significantly lower ejection fraction (EF)
(p=0.013) and higher rates of comorbidities, particularly diabetes and smoking history
(p=0.011 and p=0.024).

Conclusion: This study highlights the significant incidence of inappropriate ICD shocks
Correspondence Address: Efe KANTER in patients presenting to the ED. The findings emphasize the importance of thorough
lzmir Katip Celebi University, Ataturk Training and Research device interrogation, careful evaluation of patient-specific factors, and individualized

Hospital, Emergency Room, 35150, Karabaglar/lzmir management to prevent unnecessary interventions and optimize patient outcomes.

E-mail : efekanter@hotmail.com Future research should focus on refining ICD programming and identifying patient-
specific risk factors to reduce inappropriate shocks and improve the quality of care in
the ED setting.

Keywords: Apropriateness, ICD, shock

0z

Amag: implante edilebilir kardiyoverter-defibrilatérler (ICD'ler), yiiksek riskli hastalarda
hayati tehdit eden aritmiler sirasinda sok uygulayarak ani kardiyak 6limi 6nlemede
hayati 6neme sahiptir. Bununla birlikte, uygunsuz ICD soklari gereksiz acil servis (AS)
bagvurularina ve hasta stresine yol agabilir. Bu ¢alisma, ICD soku ile AS'ye bagvuran
Gelis Tarihi: 22.01.2025 hastalarda soklarin uygunlugunu degerlendirmeyi ve bu soklarin hasta demografisi,

Kabul Tarihi: 10.03.2025 klinik 6zellikleri ve sonuglari ile olan iliskisini incelemeyi amaglamaktadir.
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Evaluation of Shock Appropriateness in Patients Admitted to the

Emergency Department After ICD Shocking

Yontem: Bu retrospektif ¢alismaya, Ocak 2023 ile Temmuz 2023 tarihleri
arasinda ICD soku sonrasi acil servise bagvuran hastalar dahil edilmistir.
Sonraki analizde, genel hasta 6zellikleri, komorbiditeler, sok uygunlugu
ile diger parametreler arasindaki iliski incelenmistir. Bu faktorler,
anlamh etkileyici faktorleri belirlemek amaciyla uygun istatistiksel
yontemler kullanilarak analiz edilmistir.

Bulgular: Analiz edilen 175 hastanin %49,1'inde uygunsuz soklar tespit
edilmistir. Bu uygunsuz soklarin, supraventrikiler tasikardi ve hizh
ventrikiler yanith atriyal fibrilasyon ile anlamh sekilde iliskili oldugu
bulunmustur (p<0.001). Uygunsuz sok alan hastalarda ejeksiyon
fraksiyonunun (EF) anlamli derecede daha dustik oldugu (p=0.013) ve
ozellikle diyabet ve sigara oykusu gibi komorbiditelerin daha yuksek
oranlarda goruldigu belirlenmistir (p=0.011 ve p=0.024).

Sonuglar: Bu galisma, acil servise basvuran hastalarda uygunsuz ICD
soklarinin 6nemli bir insidansa sahip oldugunu ortaya koymaktadir.
Bulgular, gereksiz midahaleleri 6nlemek ve hasta sonuglarini optimize
etmek igin cihazin titizlikle incelenmesinin, hasta 6zelinde faktorlerin
dikkatlice  degerlendirilmesinin  ve  bireysellestirilmis  yonetim
yaklagimlarinin  6nemini vurgulamaktadir. Gelecekteki arastirmalar,
uygunsuz soklarin azaltiimasi ve acil servis ortaminda bakim kalitesinin
artinlmasi amaciyla ICD programlamasinin iyilestirilmesine ve hasta
bazl risk faktorlerinin belirlenmesine odaklanmalidir.

Anahtar Kelimeler: ICD, soklama, uygunluk

Introduction

Implantable Cardioverter Defibrillators (ICDs) are critical devices for
preventing sudden cardiac death in patients at high risk for malignant
ventricular arrhythmias by delivering therapeutic shocks when life-
threatening rhythms are detected (1,2). While ICDs significantly
improve survival rates, inappropriate shocks remain a major concern,
particularly in the emergency department (ED), where the initial
evaluation and disposition of patients with ICD discharges must be
made rapidly and accurately (3).

Inappropriate ICD shocks—defined as shocks delivered in the absence
of life-threatening ventricular arrhythmias, often triggered by
supraventricular tachycardia (SVT), atrial fibrillation with rapid
ventricular response (AFRVR), or device-related artifacts—can lead to
unnecessary ED visits, prolonged hospitalizations, and increased
healthcare utilization (4,5). Additionally, these shocks may cause
significant psychological distress, including heightened anxiety and
depression, which can negatively impact long-term quality of life (3).
Despite these well-documented concerns, the evaluation of ICD shock
appropriateness in the ED setting remains highly variable, with limited

standardized protocols guiding management decisions.

ICD Soklamasi Sonrasi Acil Servise Basvuran Hastalarda Soklama

Uygunlugunun incelenmesi

Current literature indicates that ICD shock appropriateness is influenced
by multiple factors, including the triggering rhythm, left ventricular
ejection fraction (EF), presence of comorbidities, and device
programming strategies (4,5). However, data specific to the ED setting—
where clinicians often lack access to immediate device interrogation
results and must make time-sensitive decisions—remain scarce. Given
the increasing number of patients presenting to the ED following ICD
shocks, a more structured approach to distinguishing appropriate from
inappropriate shocks is essential to prevent unnecessary hospitalizations
and optimize patient outcomes.

This study aims to assess the appropriateness of ICD shocks in patients
presenting to the ED and to identify key clinical parameters associated
with inappropriate shocks. By elucidating the predictors of inappropriate
ICD discharges, this study seeks to provide evidence-based guidance for
ED physicians, enhance risk stratification, and improve patient-centered

management strategies.

Materials and Methods

Study design and setting

This retrospective study was conducted following approval from the Izmir
Katip Celebi University Clinical Research Ethics Committee (Approval No:
0430, Date: 21.09.2023). The study aimed to evaluate the
appropriateness of ICD shocks in patients presenting to the emergency
department (ED) between January 2023 and July 2023. The findings of
this study are expected to contribute to the optimization of clinical

decision-making processes regarding ICD management in the ED.

Study Population

All adult patients (218 years) who presented to the ED due to ICD shocks

within the study period were included. Patients were excluded if they:

*  Were under 18 years of age (n=2),

* Could not be evaluated due to a lack of access to the device
manufacturer (n=11),

* Hadincomplete data (n=17),

*  Were referred to another institution or refused further treatment,
precluding follow-up (n=7).

The patient selection process is illustrated in Figure 1.
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Patients admitted to the emergency
department due to ICD shocking

during the study period

(n=212)

Patients included

(n=175)
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Patients Excluded
(n=37)

Patients under the age of 18 (n=2)

Patients who could not be contacted

through the device manufacturer n=11)

Patients with incomplete data n=17)

Patients who could not be followed up =7

I

Appropriate Shock
(n=89)

|

Inappropriate Shock
(n = 86)

Figure 1. Flowchart of the Study

Evaluation of Shock Appropriateness

ICD shock appropriateness was determined based on established criteria

in the literature and manufacturer-defined algorithms. Shocks were

classified as:

e Appropriate: When triggered by documented life-threatening
arrhythmias, such as ventricular tachycardia (VT) or ventricular
fibrillation (VF), confirmed via device interrogation and clinical
correlation.

¢ Inappropriate: When occurring due to non-life-threatening
arrhythmias (e.g., atrial fibrillation with rapid ventricular response
(AFRVR), supraventricular tachycardia (SVT)) or device-related issues
(e.g., lead malfunction, oversensing).

Device interrogation reports, stored electrograms, and ECG findings were

reviewed by an electrophysiologist and an experienced emergency

physician for validation.

Although ICD device types (single-chamber, dual-chamber, biventricular,

subcutaneous) were documented, further analysis regarding their impact

on shock appropriateness was not performed.

Data Collection

Patient data were extracted from hospital electronic medical records and

ICD interrogation reports. To ensure consistency and minimize bias, data

were collected systematically under the following categories:

Demographic and Clinical Characteristics:

e Age, gender and comorbidities (diabetes mellitus, hypertension,
congestive heart failure and coronary artery disease).

¢ Smoking history (self-reported during ED admission).

ICD Shock Data:

e Shock appropriateness classification based on manufacturer reports
and clinical correlation.

e Presenting rhythm at ED admission (sinus rhythm, atrial fibrillation,
supraventricular tachycardia, ventricular tachycardia, or ventricular
fibrillation).

e Shock-triggering rhythm identified by the ICD (corroborated with
device interrogation).

e ECG evaluation at ED presentation, performed by an emergency
physician and electrophysiologist.

Laboratory and Physiological Data:

¢ Heart rate (first documented measurement in the ED; subsequent
readings not analyzed).

¢ Ejection Fraction (EF) (most recent echocardiographic measurement
within three months prior to ED admission).

Patient Outcomes:

* Disposition: Discharge, inpatient admission, or ICU transfer.

*  Mortality, determined via hospital records and follow-up data when
available.

Patients with missing data for critical variables were excluded to maintain

data integrity.
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Emergency Department After ICD Shocking Uygunlugunun incelenmesi

Statistical Analysis Table 1: General Characteristics and Shock Appropriateness of the Patients

In this study, descriptive statistics were presented as mean + standard »
n 0
deviation and median (min-max) for continuous variables, and
Gender
frequency and percentage (%) for categorical variables. For group
A X . Female 40 22,9
comparisons, an independent samples t-test was used for continuous
variables with a normal distribution, and the Mann-Whitney U test was Male 135 77,1
applied for continuous variables that did not follow a normal Age
distribution. The relationships between categorical variables were Ftss 63,40+13,51
assessed using the Chi-square test. All statistical analyses were .
M (min-max) 65 (22-90)
performed using SPSS version 26.0, with a p-value of <0.05 considered Rhythm in ER
statistically significant.
Sinus rhythm 112 64,0
Atrial fibrillation 48 27,4
Pace rhythm 10 57
Results
Supraventricular tachycardia 2 1,1
In this study, a total of 175 patients admitted to the ED following ICD Ventricular tachycardia 3 17
Shock rhythm
shocks were analyzed. Among the patients, 135 (77.1%) were male, and v
40 (22.9%) were female, with a mean age of 63.40 + 13.51 years, No shock 13 7,4
ranging from 22 to 90 years. The initial rhythm recorded in the ED AFRVR 69 394
revealed that sinus rhythm was the most common (64%), followed by
Supraventricular tachycardia 15 8,6
atrial fibrillation (27.4%), and to a lesser extent, pacemaker rhythm
(5.7%). Notably, ventricular tachycardia was the predominant shock Ventricular tachycardia 50 28,6
rhythm in 28.6% of the cases, while ventricular fibrillation and atrial Ventricular fibrillation 28 16,0
fibrillation with rapid ventricular response (AFRVR) were observed in Appropriateness of shock
0, 0, 1 1
16% and 39.4% of the patients, respectively (Table 1). Appropriate 89 50,9
The evaluation of the appropriateness of ICD shocks showed that 89
. . . i X Inappropriate 86 49,1
patients (50.9%) received appropriate shocks, while 86 patients (49.1%)
Ejection fraction
received inappropriate shocks, as indicated in Table 1. Regarding the
cardiac function, the mean ejection fraction was calculated as 33.37% + Xtss 33,37+12,52
12.52, with a median value of 30%. The patient outcomes varied M (min-max) 30 (15-70)
significantly, with 76 patients (43.4%) being discharged, 83 patients Outcome
(47.4%) transferred to the ICU, and 16 patients (9.1%) admitted to the Discharged 76 434
inpatient ward. Additionally, mortality outcomes revealed that 141
Admitted to Inpatient Ward 16 9,1
patients (80.6%) survived, while 34 patients (19.4%) did not survive.
Transferred to ICU 83 47,4
Mortality
None 141 80,6
Present 34 19,4

ER: emergency room, AFRVR: atrial fibrillation with rapid
ventricular response, ICU: intensive care unit
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Table 2 provides a detailed account of the comorbidities present in the
study population. Diabetes mellitus (DM) was present in 36% of the
patients, hypertension (HT) in 52%, congestive heart failure (CHF) and
coronary artery disease (CAD) each in 62%, while malignancy was noted

in only 2.9% of the patients. Smoking history was present in 32.6% of

the cases.

Table 2: Comorbidity Status of the Patients

Variables n %
DM

None 112 64,0
Present 63 36,0
HT

None 84 48,0
Present 91 52,0
CHF

None 66 37,7
Present 109 62,3
CAD

None 66 37,7
Present 109 62,3
Malignancy

None 170 97,1
Present 5 2,9
Smoking history

None 118 67,4
Present 57 32,6

DM: diabetes mellitus, HT: hypertension,
failure, CAD: coronary artery disease

CHF: congestive heart

Efe KANTER ve ark.

A deeper analysis of the relationship between shock appropriateness and
clinical parameters revealed several important findings (Table 3). Firstly, the
rhythm observed in the ED was significantly correlated with the
appropriateness of the shocks (p=0.008). Sinus rhythm was associated with a
higher likelihood of appropriate shocks (59,8% in the appropriate group
versus 40,2% in the inappropriate group), while atrial fibrillation was more
common in patients who received inappropriate shocks (68,8% in the
inappropriate group versus 31,3% in the appropriate group).

The type of shock rhythm, as also shown in Table 3, played a particularly
critical role in determining shock appropriateness. Ventricular tachycardia
and ventricular fibrillation were almost exclusively associated with
appropriate shocks, with 90% and 100% of these rhythms leading to
appropriate interventions. On the other hand, AFRVR and supraventricular
tachycardia (SVT) were predominantly associated with inappropriate shocks,
as approximately 76,8% and 100% of patients with this rhythm received
inappropriate ICD shocks. This association between shock rhythm and shock
appropriateness was highly statistically significant (p<0.001).

Further exploration into cardiac function showed that patients who
experienced inappropriate shocks had a significantly higher mean ejection
fraction than those with appropriate shocks (35.59 + 13.12 vs. 31.23 + 11.58,
p=0.013), as illustrated in Table 3. Additionally, the mean heart rate was
significantly found to be elevated in the inappropriate shock group (97.79 +
27.61 bpm) compared to the appropriate shock group (87.98 + 21.02 bpm,
p=0.048), suggesting that higher heart rates may contribute to the
misinterpretation of the need for shock.

The presence of comorbid conditions, specifically diabetes mellitus (DM),
was another factor significantly associated with shock appropriateness. As
shown in Table 3, patients with DM were more likely to receive
inappropriate shocks (61,9% vs. 38,1% in the appropriate group, p=0.011). A
history of smoking also showed a significant association, with a higher
prevalence of smoking in patients who received appropriate shocks (63,2%
vs. 36,8% in the inappropriate group, p=0.024). However, no significant
differences were found between shock appropriateness and other factors
such as gender, age, hypertension (HT), congestive heart failure (CHF),

coronary artery disease (CAD), or malignancy.
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Table 3: Comparison of Clinical Characteristics Based on Shock Appropriateness

Uygunlugunun incelenmesi

Appropriateness of Shock Test Statistics

Appropriate Inappropriate Test value p value
Gender
Female 17 (42,5) 23(57,5) 1,449 0,229
Male 72 (53,3) 63 (46,7)
Age
Fss 62,64+12,50 64,18+14,52 0,805 0,421
M (min-max) 65 (22-84) 65 (23-90)
Rhythm in ER
Sinus rhythm

67 (59,8) 45 (40,2)
Atrial fibrillation

15(31,3) 33(68,8) 13,757 0,008
Pace rhythm 6(60,0) 4(40,0)
Supraventricular tachycardia 0(0,0) 2(100,0)
Ventricular tachycardia 1(33,3) 2(66,7)
Shock rhythm
No shock

0(0,0) 13 (100,0)
AFRVR

16(23,2) 53(768) 107,821 <0,001
Supraventricular tachycardia 0(0,0) 15 (100,0)
Ventricular tachycardia 45 (90,0) 5(10,0)
Ventricular fibrillation 28 (100,0) 0(0,0)
Ejection fraction
Fss 31,23+11,58 35,59+13,12 2,491 0,013
M (min-max) 30 (15-60) 35 (15-70)
Heart rate
Xtss 87,98+21,02 97,79+27,61 1,978 0,048
M (min-max) 90 (45-160) 92 (55-180)
DM
None 65 (58,0) 47 (42,0) 6,415 0,011
Present 24 (38,1) 39 (61,9)
HT
None 47 (56,0) 37 (44,0) 1,678 0,195
Present 42 (46,2) 49 (53,8)
CHF
None 33(50,0) 33(50,0) 0,031 0,860
Present 56 (51,4) 53 (48,6)
CAD
None 33 (50,0) 33 (50,0) 0,031 0,860
Present 56 (51,4) 53 (48,6)
Malignancy
None 87(51,2) 83(48,8) 0,243 0,622
Present 2 (40,0) 3(60,0)
Smoking history
None 53 (44,9) 65 (55,1) 5,118 0,024
Present 36 (63,2) 21 (36,8)

ER: emergency room, AFRVR: atrial fibrillation with rapid ventricular response, DM: diabetes mellitus, HT: hypertension, CHF: congestive heart failure,

CAD: coronary artery disease
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Discussion

This study provides a detailed analysis of the appropriateness of ICD shocks
in patients presenting to the emergency department (ED) and examines its
association with various clinical parameters. The findings highlight key
factors influencing ICD shock appropriateness, contributing to improved
patient management and risk stratification in the ED setting.

A significant association was found between the presenting rhythm and
shock appropriateness. Sinus rhythm was more frequently associated with
appropriate shocks, whereas atrial fibrillation (AF) was strongly linked to
inappropriate shocks. This finding aligns with previous studies suggesting
that AF, particularly with rapid ventricular response (AFRVR), may trigger
unnecessary ICD shocks due to misclassification of atrial arrhythmias as life-
threatening ventricular events (6,7). Given the high prevalence of AF among
ICD recipients, these results underscore the need for AF-specific detection
algorithms in ICD programming to minimize inappropriate shocks.

One of the most striking findings of this study is the relationship between the
arrhythmic trigger and shock appropriateness. ICD shocks triggered by
ventricular tachycardia (VT) or ventricular fibrillation (VF) were almost
exclusively appropriate, confirming that these rhythms are correctly
classified as life-threatening by the ICD. In contrast, AFRVR and
supraventricular tachycardia (SVT) were the primary contributors to
inappropriate shocks. This suggests that ICD programming refinements are
required to improve differentiation between supraventricular and ventricular
arrhythmias (8,9).

Additionally, a strong correlation was observed between left ventricular
ejection fraction (EF) and shock appropriateness. Patients with lower EF were
more likely to receive appropriate shocks, whereas those with preserved EF
had a higher incidence of inappropriate shocks. This may reflect more
aggressive ICD programming in patients with reduced EF, which increases the
likelihood of appropriate shock delivery when needed (10,11). However, in
patients with relatively preserved EF, inappropriate shocks may occur due to
misinterpretation of high-rate supraventricular arrhythmias as malignant
ventricular events. These findings suggest that adjustments in detection
thresholds and algorithm refinement may be necessary for ICD recipients
with preserved EF. Heart rate also emerged as a significant factor in shock
appropriateness. Higher heart rates at presentation were associated with
inappropriate shocks, likely due to misclassification of sinus tachycardia or
supraventricular arrhythmias as VT (12,13). Given this association, careful
consideration of heart rate trends and episode duration thresholds in ICD
programming could help reduce unnecessary shocks. Among comorbid
conditions, diabetes mellitus (DM) was identified as a key factor associated
with inappropriate shocks. Patients with DM were significantly more likely to
experience inappropriate ICD  discharges. Although the exact
pathophysiological mechanisms remain unclear, autonomic dysfunction in
diabetic patients may contribute to altered arrhythmic triggers and
inappropriate ICD activation (14,15). These findings emphasize the
importance of individualized ICD programming in patients with DM to

mitigate the risk of unnecessary shocks.
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Clinical Implications

The results of this study underscore the need for improved ICD detection
algorithms, particularly in patients with AF, preserved EF, or diabetes
mellitus. Optimizing ICD programming by refining detection parameters
and incorporating advanced rhythm discrimination algorithms could
significantly reduce inappropriate shocks and improve patient outcomes.
One of the most effective strategies to reduce inappropriate ICD shocks is
the optimization of device programming parameters. Specifically,
adjusting the nominal rate detection thresholds and detection durations
can significantly improve rhythm discrimination. For example, increasing
the ventricular tachycardia detection rate above 180 beats per minute
and extending detection intervals may help differentiate supraventricular
arrhythmias from true ventricular arrhythmias, thereby reducing
inappropriate therapies. Additionally, enabling advanced discrimination
algorithms, such as morphology discrimination or onset and stability
criteria, can enhance the specificity of arrhythmia detection. These
adjustments should be individualized based on the patient’s arrhythmic
profile and comorbidities.

To minimize unnecessary hospital admissions, we suggest a structured
algorithm for managing patients presenting with ICD shocks in the ED.
This approach should include immediate 12-lead ECG, bedside
echocardiography, symptom assessment, and, if available, rapid device
interrogation. Patients with confirmed inappropriate shocks, stable
hemodynamics, and no evidence of myocardial ischemia or structural
decompensation could potentially be discharged with close outpatient
follow-up. Implementation of such an algorithm may reduce resource
utilization while maintaining patient safety.

Study Limitations

This study has several limitations. As a retrospective study, data
collection was dependent on existing medical records, which may have
introduced incomplete documentation or selection bias. Additionally, the
study was conducted at a single center, which may limit the
generalizability of the findings. While ICD device types (single-chamber,
dual-chamber, biventricular, and subcutaneous) were recorded, a
detailed analysis of their impact on shock appropriateness was beyond
the scope of this study. Future multicenter prospective studies are
needed to validate these findings and assess the potential role of device-
specific programming adjustments.

Conclusion

This study identifies key factors influencing the appropriateness of ICD
shocks in patients presenting to the ED. AF, AFRVR, preserved EF, high
heart rate, and DM were significant predictors of inappropriate shocks,
highlighting the need for refinements in ICD detection algorithms and
individualized device programming. These findings have important
clinical implications for improving ICD therapy, reducing unnecessary ED

visits, and optimizing patient outcomes.
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Degerlendirilmesi

Dogac Caglar GURBUZ* 0000-0002-0517-8612 Abstract
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Cem NAZLI** 0000-0003-2231-3780 morbidity and mortality.

Mehmet TOKAC** 0000-0002-3223-7497 Methods: Patients who underwent coronary intervention between January 2013 and

May 2018 were retrospectively screened and patients who underwent bifurcation
lesion procedures were collected. A total of 151 eligible patients were identified.
Demographic information, risk factors, clinical presentations, medication use,
laboratory values, imaging findings, and complications were recorded retrospectively.
Primary endpoints were determined as all-cause mortality, myocardial infarction, TVR,

TLR, and all events.

*Istanbul Sisli Kolan International Hospital, Cardiology Results: Being above the calculated mean age (age>59.6, p: 0.017), having multi-vessel
ISTABUL/TURKEY disease (>1.98 vessel count, p: 0.027), not performing final kissing angioplasty during
**|zmir Katip Celebi University, Cardiology Department coronary intervention (p: 0.013) were statistically found to be the most important
IZMIR/TURKEY causes of all-cause mortality in patients who underwent coronary bifurcation

intervention. In addition, the most common complication after the procedure was
acute renal failure, which was observed to cause an increase in all-cause mortality. In
multiple analyses; it was determined that in patients who did not undergo final kissing
balloon angioplasty, there was a 1.74-fold increase in all events (p: 0.043), in patients
with acute renal failure, there was a 5.93-fold increase in all events after the procedure

(p: 0.107), and in patients with multi-vessel disease, there was a 2.171-fold increase in
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Yontem: Ocak 2013 ile Mayis 2018 arasinda koroner midahale gegiren
hastalar retrospektif olarak tarandi ve bifurkasyon lezyon proseduru
gegiren hastalar toplandi. Toplam 151 uygun hasta tespit edildi.
Demografik bilgiler, risk faktorleri, klinik basvurular, ilag kullanimi,
laboratuvar  degerleri, gorlntileme bulgulari, komplikasyonlar
retrospektif olarak kaydedildi. Birincil son noktalari tim nedenlere bagli
6lim, miyokard enfarktist, TVR, TLR ve tiim olaylar olarak belirlendi.
Bulgular: Hesaplanan ortalama yasin Ulzerinde ve (yas>59.6,p: 0,017)
¢oklu damar hastaligina sahip olmak(>1.98 damar sayisi, p: 0,027),
koroner girisim sirasinda final kissing anjiyoplasti yapilmamasi(p: 0,013)
istatiksel olarak koroner bifurkasyon girisimi yapilan hastalarda tim
nedenlere bagli 6lumlerin en 6nemli nedenleri olarak bulunmustur.
Ayrica islem sonrasi en sik goriilen komplikasyon akut bobrek yetmezligi
olup ve tim nedenlere bagli 6liimlerde artisa sebep oldugu gozlenmistir.
Coklu analizlerde; final kissing balon anjiyoplastisi yapilmayan hastalarda,
tim olaylarda 1,74 kat artis (p: 0,043), akut bobrek yetmezligi olan
hastalarda islem sonrasi tim olaylarda 5,93 kat artis (p: 0,107) ve ¢ok
damar hastalarinda tim olaylarda 2,171 kat mortalite ve morbiditede
artisa neden oldugu belirlenmistir.

Sonug: Kompleks koroner girisim planlanan ileri yas hastalarda; Mortalite
ve morbiditeyi azaltmak icin hastalarda lezyona en uygun teknik segilmeli,
final 6plisme balon anjiyoplastisi yapilmal ve opak materyal dikkatli
kullaniimahdir.

Anahtar Kelimeler: Koroner bifurkasyon lezyonlarina girisim, akut bobrek

yetmezligi, ok damar koroner arter hastaligi, final kissing anjiyoplasti

Introduction

Atherosclerosis may develop in the regions of coronary bifurcation due to
turbulent flow and high shear stress (1). Bifurcation lesions (BL); It is a
member of the complex coronary intervention family, prolongs the
procedure and increases the complication rate, and decreases the
success rates of percutaneous coronary interventions (PCl) (2). BL
investigates about 50% for PCI, but BL usually requires multiple and
complex stenting techniques (3).

The use of multiple stents increases stent complications (restenosis,
thrombosis) and mortality rates (4). New stent technology results and
results on BL show a decrease in the success rates of BL (5).

In this title, we aimed to report the results of BL in the middle follow-up

period, which was a successful PCl in tertiary health centres.

Material and method
Patients who had two or more coronary intervention wires (floppy wires)
used in the angiography laboratory and who underwent intervention

between January 2013 and May 2018 at the izmir Katip Celebi University

Uciincii Basamak Bir Merkezde Yapilan Bifurkasyon

Lezyon Girisimlerinin Degerlendirilmesi

Atatlrk Education and Research Hospital Faculty of Medicine were
retrospectively scanned via the ‘Probel’ system and recorded as an Excel
file. 3100 patients were identified, and their angiogram papers were
scanned. 151 patients were reported to have undergone coronary
bifurcation intervention and were included in our study.

Retrospectively; age, gender, diabetes mellitus (known diabetes treated
with diet or medication), arterial hypertension (known hypertension,
treated with antihypertensive drugs), smoking history, percutaneous
coronary intervention and / or coronary artery bypass grafting, history of
cerebrovascular event and peripheral arterial disease; clinical condition
of the patient, hospitalization stable angina pectoris (SAP), unstable
angina pectoris (USAP), non-ST elevation myocardial infarction (NSTEMI),
ST elevation myocardial infarction (STEMI), hyperlipidaemia (according to
ATP |lI guidelines), ongoing antiaggregant therapy , Ejection fraction (EF)
in echocardiography, balloon - stent dimensions and intervention
technique, basal glomerular filtration rate (GFR) (calculated by MDRD
method), low density (LDL) and high density (HDL) protein levels,
lymphocyte and neutrophil values were scanned.

In angiographic image; an anatomically important myocardium using
blood supply, bifurcation angle, tortuosity, MEDINA classification, SYNTAX
scores with main vessel diameter 2 2.5 mm and side branch diameter >
2.0 mm; In-hospital mortalities were recorded.

From the hospital records, Follow-up time after discharge was calculated
as the time from discharge to the last outpatient clinic visit. Out-of-
hospital mortality was found by scanning records in the national mortality
system.

The main purpose of the study was to investigate these data to compare
with  all-cause death, myocardial infarction, total vascular
revascularization (TVR) and total lesion revascularization (TLR) after BL
(bifurcation lesion) procedure of our clinic. The study was performed with
the approval of the local ethics committee and all procedures with
written informed consent.

Statistical Analysis

The “Statistical Package for Social Sciences (SPSS) for Windows 22”
program was used for data analysis. Descriptive statistics were expressed
as meantstandard deviation for continuous variables, and categorical
variables were expressed as number of cases and (%). Continuous
variables with normal distribution were compared using the student t
test, and continuous variables without normal distribution were
compared using the Mann Whitney-U test. Chi-square test or Fischer
Exact test was used for comparison of categorical variables, and multiple
logistic regression analysis was used to determine independent predictors

of coronary artery disease. A P value of <0.05 was considered significant.
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Results

In our study, 110 of the patients were male (72.8%) and 41 were female
(27.2%). The age distribution between 35 and 86 was observed in the
recruited patients. The average age of the population was found to be
59.6 years. Those who are above the average age have statistical
significance in death due to all causes compared to those below (p value:
0.017), but statistical significance was not observed in MI, TVR and all
events. Thirty-seven (24.5%) of the patients had a family history, and
those with or without a family history were not statistically significant
with death from all causes, MI, TVR, TLR all events. Hypertension was
observed in 87 (57.6%) volunteers in the population. Those with and
without a history of hypertension did not verbally write about all-cause
death, MI, TVR, TLR all events. In the evaluation made based on LDL value
as hyperlipidaemia, LDL was found to be> 70mg / dL in 115 (78.2%)
patients. No statistical significance was found in patients with all-cause
death, MI, TVR, TLR, and all events, values below and above 70 mg / dL.
48 (31.8%) diabetes mellitus was detected; significance varying between
all cause death, MI, TVR, TLR and all events was not detected. 48 (55.6%)

of the patients were found to be active or passive smokers.

Dodag Caglar GURBUZ ve ark.

No correlation was found between all causes of death, MI, TVR, TLR and
all events.

45 of our patients (29.8%) had a history of coronary percutaneous
intervention for any reason before and 8 (5.3%) patients had a history of
previous coronary artery bypass graft.

No statistical significance was found among patients who underwent
percutaneous coronary intervention (stent, balloon angioplasty or
coronary bypass) with all causes of death, MI, TVR, TLR and all events. 4
(2.6%) had a revised history of cerebrovascular events, and 7 (4.6%) had a
history of peripheral disease. No statistical significance was found among
patients. It was found that 60 (39.7%) patients used acetylsalicylic acid, 30
(19.9%) patients used clopidogrel in the maintenance single
antiaggregant treatment after dual antiaggregant treatment of patients
diagnosed with atherosclerosis. It was determined that he did not have a
statistical advantage among all-cause

death, MI, TVR,TLR and all event (Table-1).

Table -1 Demographic Data of Patients Included in The Study
Value Value Death Mi TVR TLR All event
(n) (Rate %) (P value) (P value) (value) (p value) (p value)
Sex
Male 110 %72.8 0.491 0.447 0,405 0,318 0,375
Female 41 %27.2 0.756 0.582 0,389 0,287 0,482
Age 59,6 +21,6 0,017 0,213 0,625 0,738 0,680
Family History 37 %24.5 0.124 0.238 0.287 0,753 0,414
Hypertension 87 %57.6 0.375 0.304 0.644 0,669 0,699
Hyperlipidaemia 115 %78.2 0.570 0.326 0.545 0,438 0,602
Diabetes Mellitus 48 %31.8 0.602 0.318 0,575 0,558 0,790
Smoking 84 %55.6 0.654 0.092 0,759 0,271 0,481
PRIOR PCI 45 %29.8 0.579 0.135 0.439 0,125 0,074
PRIOR CABG 8 %5.3 0.478 0.566 0.365 0,585 0,444
Use of Acetylsalicylic Asid 60 %39.7 0.277 0.336 0.491 0,240 0,257
Use of Clopidogrel 30 %19.9 0.087 0.303 0.105 0,126 0,070
Cerebrovascular Event 4 %2.6 0.534 0.245 0.681 0,676 0,371
Peripheral Arterial Disease 7 %4.6 0.475 0.608 0.790 0,099 0,105

52 (34.4%) of the patients were hospitalized with STEMI, 25 (16.6%) patients Statistically, according to this comparison, STEMI in 52 (34.4%)

were NSTEMI, 11 (7.3%) patients were USAP, and 63 (41.7%) patients were patients and other clinical presentations in 99 (65.6%) patients were

hospitalized with a pre-diagnosis of SAP and a coronary bifurcation was observed. When all-cause death, MI, TVR, TLR and all events were

attempted. In our study, STEMI and other reasons for hospitalization (SAP, compared with STEMI and their clinical presentations, no statistical

USAP, NSTEMI) were compared due to the greater effect of STEMI on difference was found (Table 2).

mortality.
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Table — 2 Type of Clinical Presentations of Patients Included in The Study

Value(n) Value (Rate %)
STEMI 52 %34.4
NSTEMi 25 %16.6
USAP 11 %7.3
SAP 63 %41.7

The mean GFR value of the patients was 92, the maximum GFR value
was 195 and the minimum value was 24. When all-cause death, MI,
TVR, TLR and all events were compared with GFR (those below and
above the mean), no significance was found in the p value. The mean
neutrophil / lymphocyte ratio was 6.73, the maximum was 24, and the
minimum was 1.16. When MI, TVR, TLR and all events were compared
with neutrophil / lymphocyte ratio (below and above the mean), no
statistical difference was found, but death due to causes and
neutrophil / lymphocyte ratio were found to be statistically significant
(p: 0.035). EF rate of the patients was found to be maximum 70%,
minimum 20%, average 51.9%. A statistical significance was found due
to all causes, TVR, TLR and all events were compared with patients with
EF below or above the average (p: 0.048). The SYNTAX Il rate in our
study was found to be maximum 67.6, minimum 15.4, and average

36.3.

When the MI, TVR, TLR and all events were compared with the patients below
and above the mean SYNTAX score, no statistical significance was found.
However, those below the mean value of SYNTAX Il were found to be
statistically significant in all-cause deaths compared to those above the
SYNTAX Il value (p: 0.049) (Table -3).

Coronary lesions consist of 3 (1.9%) LMCA, 90 (59.7%) LAD, 50 (33.1%) CX, 8
(5.3%) RCA. Patients with coronary bifurcation lesions; The least diseased
vessels were 1, the most diseased vessels were 4, and the mean number of
lesions in 151 patients was 1.98. When comparing MI, TVR TLR, it was not
statistically significant. However, death due to all causes and all events were
found when compared with the involved vascular disease and it was found to

be statistically significant (p value: 0.027-0.005, respectively) (Table-4).

Table -3 Laboratory, Scanning and SYNTAX Il Data Analysis of Patients Included in The Study

Max Min Avr Death Ml (P value) TVR (P | TLR (p | All event (P value)
value) value)

Glomerular filtration rate 195 24 92 0,185 0.584 0.323 0.537 0.930
Neutrophil/leukocyte ratio 24.4 1.16 6.73 0.035 0.255 0.687 0.614 0,578

Ejection Fraction 70 20 51,9 0,830 0,048 0,078 0,124 0,181

SYNTAX II 67,6 15,4 36,3 0,049 0,602 0,098 0,330 0,465

Table -4 Max Min Avr Death M (P | TVR TLR All event
Number of Significant Diseased Coroner (P value) value) (p value) (P value) (P Value)
Artery

4 1 1,98 0,027 0,087 0,276 0,375 0,005
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Table -5 MEDINA Classification of Patients Included in The Study
Value(n) Value (Rate %)
1-0-1 20 %13.2
0-1-1 18 %11.9
1-1-1 47 %31.1
1-1-0 33 %21.9
1-0-0 10 %6.6
0-1-0 17 %11.3
0-0-1 6 %4

The carina is the inflection point at which the proximal MB bifurcates
into the distal MB and SB. The European Bifurcation Club defines a
bifurcation lesion as a significant stenosis (i.e., >50%) in a coronary
artery adjacent to and/or involving the origin of an SB that is clinically
significant According to this definition; Coronary angiography images of
our patients were monitored, Medina classification was made. In true
bifurcation lesions, statistical significance was found in deaths due to all
causes (p: 0.05) (Table 5-6).

Coronary angiography images of 151 patients were monitored one by
one over the 'DICOM VIEWER' and QCA measurements were taken.
(Before coronary balloon angioplasty main branch lesion diameter, side
branch lesion diameter; after coronary balloon angioplasty main branch
lesion diameter, after coronary balloon angioplasty side branch lesion
diameter, main branch reference vessel diameter, lateral branch

reference vessel diameter).

The maximum, minimum and average results of the parameters were
obtained in millimetres. According to these calculations, when compared
with the values above the average value before (maximum 70 mm,
minimum 0 mm, average 17.91) and after (maximum 74 mm, minimum O
mm, average 17.22) main vessel balloon angioplasty, the p value was
determined as 0.05 and 0.027, respectively. It was significant in death due to
all causes. In other QCA measurements, the p value was not found to be
significant between all causes of death, MI, TVR, TLR and all events(table-7).
Provisional techniques were applied to 131 patients, and other techniques
were applied to 20 patients. All-cause death, MI, TVR, TLR and all events

were investigated, no statistically significant difference was found.

Table -6 True Bifurcation Lesions Occur Within the Medina Classification
Value Value Death mi TVR TLR All event
(n) (Rate %) (p value) (p value) (p value) (p value)
True bifurcation lesions | 85 %53.3 0.050 0,078 0,748 0,252 0,403
(1-1-1,0-1-1, 1-0-1)
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Table -7. Quantitative Coronary Angiography

Max (mm Min (mm) Avr Death Mi TVR TLR | All event
(mm) (P value) (P value) (P value) (4 (P value)
value
)
Pre- Ptca main vessel|70 0 17,91 0,050 0,364 0,247 0,587 10,736
lesion length
Pre-ptca 22 0 10,43 0,168 0,336 0,325 0,887 0,582
Side branch lesion length
Post ptca 74 0 17,22 0,027 0,567 0,874 0,864 | 0,604
main branch lesion length
Post-ptca  side  branch |18 0 10,6 0,141 0,559 0,652 0,378 0,979
lesion length
Pre-ptca main branch | 2,1 0 1,52 0,561 0,515 0,325 0,665 | 0,852
lesion diameter
Post-ptca main  branch | 3,08 0 2,09 0,282 0,534 0,741 0,938 10,852
lesion diameter
Pre -ptca side branch|2,09 0 1,74 0,696 0,144 0,069 0,241 0,593
lesions diameter
Post-ptca  side  branch|3,12 0 1,61 0,581 0,318 0,106 0,841 0,880
lesion diameter
Main branch reference | 4,64 0 3,1 0,456 0,416 0,216 0,268 | 0,930
diameter
Side branch reference|4,0 0 2,2 0,169 0,169 0,222 0,107 | 0,072
diameter

Table 8- Proximal optimization technique and Final kissing angioplasty of Patients Included in The Study

Value Value Death mi TVR TLR All event

(n) (Rate %) (P value) (P value) (P value) (P value) (P value)
Proximal optimization technique 36 %23.8 0,421 0,412 0,214 0,434 0,304
Without Final kissing angioplasty 74 %49 0,830 0,147 0,592 0,007 0,013

When the patients with and without proximal optimization and final Arrhythmia complications, death from all causes, MI, TVR, TLR and all events

kissing balloon angioplasty were evaluated after the bifurcation were not statistically significant. In patients who developed acute renal
procedure, POT was applied to 36 (23.8%) of 151 patients and Final failure after the procedure, statistical significance was found among all
kissing balloon angioplasty was not applied to 77 (51%) of them. In causes of death, recurrent Ml and all events (p value: <0.001 - 0.021-0.048,

patients without final kissing balloon angioplasty, a relationship was respectively). Statistical significance was found between ventricular

found between TLR and all events and was evaluated as statistically arrhythmia observed during or within 48 hours of the procedure, death due
significant (p value 0.007-0.013, respectively) (Table 8). No tamponade, to all causes and recurrent Ml (p value, 0.044-0.018, respectively) (Table -9).
mechanical complication or cerebrovascular event were observed in

any of the patients.
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Tablo 9 — Complication of Patients Included in The Study

Value Value Death Mi TVR TLR All event
(n) (Rate%) (P value) (P Value) (P Value) (P Value) (P Value)
Cardiac tamponade 0 %0
Mechanical complications 0 %0
Cerebrovascular event 0 %0
Atrial arrhythmia 1 %0.66 0,086 0,071 0,815 0,828 0,513
Sinoatrial And  Atrioventricular | 5 %3.3 0,307 0,146 0,680 0,681 0,825
Block
Ventricular arrhythmia 7 %4.6 0,044 0,018 0,230 0,346 0,942
Acute Kidney Failure 11 %7.2 <0,001 0,021 0,333 0,097 0,048

All events that are statistically significant as p (<0.05) value are evaluated,

according to multivariate analysis results; 2.17 (OR) times in patients with

multiple vascular disease, above average, compared to the average below

and above; There was an increase in all events by 1.74 (OR) times in

patients who did not apply final kissing, and 5.93 (OR) times in patients

with acute renal failure.

The p value was found to be 0.043 in patients who did not undergo final

kissing balloon angioplasty and 0.019 in patients with a p value above the

average, and it was considered significant according to multiple analysis

results (table -10)

Table- 10 Multivariate analysis of Significant Value (p<0.05)

average)

OR %95 Cl P Value
Final kissing balloon angioplasty
- (Ref: +) 1,74 1,193-7,101 0,043
Acute Kidney Failure
+Var (Ref:-) 5,93 0,789-11,412 0,107
Diseased coronary artery count
Average and above (Ref: below | 2,171 1,193-7,101 0,019
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Discussion

In the literature review; Ravi et al. Emphasized the importance of
increasing age as an independent risk factor for CVD and observed that
the incidence and mortality of coronary artery disease increased as age
increased (1). In our study, as in the study of Ravi et al, it was found that
there was an increase in mortality due to all causes in the age group above
average.

Long-term mortality in patients with low ejection fraction, with or without
coronary lesions; It was higher than short term mortality. Therefore,
ejection fraction plays a role as a prognostic factor in the short or long
term after acute MI, and there is a very strong relationship between the EF
value in the first 3 days and the prognosis of the disease in patients with
acute MI (2). In our study, the frequency of recurrent MI after the
procedure was increased in patients with low ejection fraction. No such
study was found in the literature review, and the parameter may be
misleading, showing an increase in troponin value in patients with low
ejection fraction, and an incidental bifurcation lesion may have been
observed as an acute Ml infarction (3).

Syntax Il is a calculation system designed by adding 8 different parameters
to Syntax |. The largest study conducted in the literature review; Farooq et
al.'s prospective, randomized controlled study of 1800 patients, with a
SYNTAX | score below 33 and above were divided into 2 groups. The 4-year
follow-up of the patients who underwent CABG and PCI were followed up,
8 different comorbidities were added, and all possible dependent /
independent clinical events were accepted as the primary endpoint. As a
result of the study, it was argued that SYNTAX Il was more predictive than
SYNTAX | in elderly patients with major coronary lesions and chronic
obstructive lung disease, while there was no difference between SYNTAX |
and SYNTAX Il in young, female and low ejection fraction patients during
their 4-year follow-up (4). On the contrary, in the EXCEL study by Campos
et al; Patients with left main coronary lesions with stent and CABG were
compared according to SYNTAX Il scoring. According to the results of the
study, no significant difference was found between SYNTAX | and SYNTAX
Il (5). According to the ESC 2018 revascularization guideline, SYNTAX I
scoring was not taken as a definite indication criterion in daily practice
because it is less predictive than SYNTAX | scoring. In our study, the
SYNTAX Il score, which was above the average (> 36.3), was found to be
significant in the increase in deaths due to all causes in single analysis. This
result is not numerically like the result in the SYNTAX Il scoring, but the
value we obtained> 33 indicates that the SYNTAX Il scoring may be
significant in bifurcation lesions. More data and meta-analysis are needed

to prove this.
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True bifurcation lesions are differentiated from other bifurcation lesions
with no lesions in the lateral branch mouth. In addition, the duration and
difficulty of the actual bifurcation lesions and the number of stent burden
and balloon angioplasty increases even more in lesions above their
processing. In the literature; The 'Medina' classification made by Medina
et al. Distinguished true (true) and false (pseudo) bifurcation lesions. In
this separation, it was observed that true bifurcation lesions last longer
than other bifurcation lesions and the complication rate were higher,
resulting in short- or long-term mortality (6). Similar results were obtained
in our study, and the all-cause mortality of true bifurcation lesions was
found to be higher. However, a prospective study of true and true
bifurcation lesions has not been found in the literature. Therefore, a
randomized controlled study is required.

In coronary bifurcation lesions, main branch balloon angioplasty and the
length of the lesion before/ after all causes were observed to be
significant in deaths. In the "European Bifurcation Coronary TWQO" study,
the provisional T stenting technique Culotte technique was compared and
QCA was performed. Main branch pre-dilatation was statistically
insignificant (n: 200, p: 0.758), post dilatation was found to be statistically
significant (n: 200, p: 0.022), and a significant increase in the rate of death
due to all causes, recurrent Ml and TVR within 12 months of the study
observed (7). Provisional stenting and bifurcation double stent technique
were compared in the "TYRTON" study conducted on 704 patients,
randomly and prospectively. According to the QCA results, predilatation
(n: 704 p: 0.82) and post dilatation (n: 704 p: 0.70) were not found to be
significant (8). In the SMART study, no statistical value was established for
the main branch predilatation and post dilatation lumen diameters (9).
Among the above studies, SMART is the most appropriate study to
compare with our study, and the main branch lesion length could not be
compared because it was not given statistically in the data. However, our
post dilation results are like the “European Bifurcation Coronary” study,
and more prospective / randomized studies are required for both
parameters.

As known; In patients with multiple coronary artery disease, higher
mortality is observed in long-term studies compared to single vessel
diseases. SYNTAX classification is recommended for patients with multiple
vessel or main coronary lesions according to the revascularization
classification. It is not recommended for patients with SYTNAX | value> 33
with PCI class Il indication. According to the ESC 2018 Revascularization
classification, SYNTAX classification is recommended for patients with
multiple vessel or main coronary lesions. It is not recommended for

patients with SYTNAX | value> 33 with PCl class lll indication.
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The reason for this is related to stent thrombosis, recurrent Ml and
increased mortality in patients with multiple vessels, with or without
bifurcation lesions (10,11). In our study, a correlation was found between
death due to all causes and all events in patients with multiple vascular
disease, and a 2.17-fold increase in all events was observed in multiple
analysis. The results of our study with the ESC 2018 guide were found to
be similar.

Final kissing balloon angioplasty should be performed for carinal
reconstruction, especially in patients with double stenting after coronary
bifurcation or lateral branch balloon plaque shift after the main branch
procedure. Biondi et al. on final kissing, it is not recommended for patients
who underwent a provisional procedure in which a single stent was placed
and a side-branch lesion was not intervention, whereas it is recommended
because it reduces the rates of recurrent interventions and MACCE in
patients undergoing main branch and side branch stenting (12). According
to the meta-analysis results of 1264 patients taken from 5 suitable studies
with the provisional stenting technique performed by Zhong et al. In 2018;
It was observed that patients without final kissing balloon angioplasty
remained non-inferior when the end points were compared compared to
patients who had final kissing, and it was emphasized that routine final

kissing balloon angioplasty should be avoided (13).

Dodacg Cadglar GURBUZ ve ark.

In our study, unlike other studies, it was found that there was an increase
in all-cause events in provisional stenting without final kissing. Even this
has been proven with multiple analyses, when comparing the ones with
and without final kissing balloon angioplasty, it was observed that all

events increased 1.74 (p: 0.043) times in the arm that was not performed.

Conclusion

In patients who underwent complex coronary intervention for diagnosis
and treatment and who did not undergo final kissing balloon angioplasty
during coronary bifurcation intervention, the all-cause mortality rate
increased significantly. However, since these patients were exposed to a
heavy opaque material load, an increase in acute renal failure was
observed. For this reason, especially older patients for intervention in
bifurcation lesions should be carefully selected and, if necessary, coronary

artery bypass grafting should be considered.
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Analysis of Early Term Results of Elective

Ascending Aortic Aneurysm Surgery

Elektif Asendan Aort Anevrizmasi Cerrahisinin

Erken D6nem Dénem Sonuglarinin Analizi

Abstract
Ahmet DOLAPOGLU* 0000-0001-9161- 2632 Objective: Ascending aortic aneurysms carry a high mortality risk with increased aortic
Emin BARBARUS** 0000-0001-8586-9810 diameter and accompanying genetic risk factors. In this study, we aimed to share our

surgical results in our patients who were operated for this reason.

Methods: Demographic, operative, preoperative and postoperative data of 45 patients
who were electively operated for ascending aortic aneurysm between August 2018 and
February 2024 were retrospectively analysed.

Results: The mean age of the 45 patients included in the study was 58.98 years, 60%

were male and 40% were female. The most common associated risk factors were HT

*Balikesir Universitesi, Tip Fakiltesi Hastanesi , (55.6%) and smoking (52.4%). Preoperative echocardiography revealed severe aortic
Kalp ve Damar Cerrahisi Anabilim Dali, Balikesir regurgitation in 17 patients and severe aortic stenosis in 9 patients. The most common
** Balikesir Universitesi, Tip Fakiiltesi Hastanesi, surgical procedures were Weath (42.2%) and Bentall (40%) procedures. Permanent
Kalp ve Damar Cerrahisi Anabilim Dali, Balikesir pacemaker requirement and stroke development were not observed in the

postoperative period. In 3 patients, reexploration was performed due to bleeding. 30-
day in-hospital mortality was 6.7% and 1-year survival of discharged patients was
92.8%.

Conclusion: In-hospital mortality and 1-year survival rates of the operations performed
in our clinic are compatible with the studies in the literature, but more patient data
and longer follow-up periods are required.

Keywords: Aortic Aneurysm, Elective, Surgery

0Oz
Amag: Asendan aort anevrizmalari aort ¢apinin artmasi ve eslik eden genetik risk

faktorleri ile yiksek mortaliete riski tagimakta olup ¢alismamizda bu nedenle opere

Yazisma Adresi: Emin BARBARUS edilen hastalarimizda cerrahi sonuglarimizi paylasmayi amagladik.

Balikesir Universitesi, Tip Fakiiltesi Hastanesi Yontem: Agustos 2018- Subat 2024 tarihleri arasinda asendan aort anevrizmasi
Kalp ve Damar Cerrahisi Anabilim Dali, Balikesir nedeniyle elektif olarak opere edilen 45 hastanin demografik, operasyonel ve
E-mail: eminbarbarus@gmail.com preoperatif ile postoperatif verileri retrospektif olarak incelendi.

Bulgular: Calismaya dahil edilen 45 hastanin yas ortalamasi 58.98 olup %60’1 erkek %40
ise kadin idi. En sik eglik eden risk faktorleri HT(%55.6) ve sigara kullanimi (%52.4 )
olarak gozlendi. Preoperatif ekokardiyografide 17 hastada ileri Aort Yetmezligi 9
hastada ise ciddi aort darligi mevcuttu.

Gelig Tarihi: 13.02.2025 Anahtar Kelimeler: Aort anevrizmasi, Elektif, Cerrahi
Kabul Tarihi: 15.03.2025
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En sik uygulanan cerrahi proesedirler Weath(%42.2) ve Bentall( %40)
prosedurl idi. Postoperatif donemde kalici pacemaker gereksinimi ve
inme gelisimi gézlenmedi. 3 hastada kanama nedeniyle reeksplorasyon
yapildi. 30 gunliik hastane i¢i mortalite %6.7 olarak saptanmig olup
taburcu edilen hastalarin 1 yillik sagkalimi %92.8 olarak saptandi.

Sonug: Klinigimizde yapilan operasyonlarin hastane igi mortalite ve 1 yillik
sagkalim oranlari literatiirdeki galismalarla uyumlu olup daha fazla hasta

verisi ve daha uzun takip sureleri gereksinimi mevcuttur.

Material Methods

Ethics committee approval for the study was obtained from the Balikesir
University Health Sciences Non-Interventional Research Ethics
Committee, with decision number 2024/141.

The demographic, operative, preoperative, and postoperative data of 45
patients who underwent elective surgery for ascending aortic aneurysm
in our clinic between August 2018 and February 2024 were
retrospectively analyzed. Patients requiring emergency surgery due to
aortic dissection, penetrating aortic ulcer, rupture, or intramural
hematoma were excluded from the study.

The surgical indication thresholds for ascending aortic aneurysm were set
at 45 mm for patients with aortic valve pathology (aortic
stenosis/insufficiency), 50 mm for those with a bicuspid aortic valve, and
55 mm for patients without high-risk factors and an annual dilatation rate
below 5 mm. Surgical procedures performed for the ascending aorta
included the Wheat procedure, Bentall operation, supracoronary
ascending aortic replacement, and hemiarch/total arch replacement.
Routine antegrade cerebral perfusion was employed in patients requiring
total circulatory arrest (TCA). Systemic cooling was applied at 22-26°C
when TCA was necessary and at 32°C when TCA was not required,
depending on the specific characteristics of the procedure. Del Nido
solution was used for cardioplegia. Postoperative in-hospital and one-
year all-cause mortality, as well as one-year survival analyses, were

conducted.

Statistical Method

The data were analyzed using IBM SPSS Statistics 26 software (IBM Corp.,
Released 2019). The results were presented as mean * standard
deviation (Mean % SD) for quantitative variables and as frequency (n) and
percentage (%) for categorical variables. A p-value of <0.05 was
considered statistically significant in all calculations and interpretations.

(4)
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Results

The mean age of the 45 patients included in the study was 58.98 years
(range: 28-84). Male patients accounted for 60% of the study population.
The mean body mass index (BMI) was 28.05, while the mean body surface
area (BSA) was 1.88 m2. A total of 52.4% of the patients were smokers.
Regarding chronic conditions, hypertension (HT) was present in 55.6% of
the patients, diabetes mellitus (DM) in 11.1%, dyslipidemia in 31.1%,
chronic obstructive pulmonary disease (COPD) in 11.1%, a history of
cerebrovascular events (CVE) in 4.4%, and atrial fibrillation (AF)in 17.8%.
The mean EuroSCORE Il was calculated as 8.71, while the mean

glomerular filtration ratio (GFR) was 77.24. (Table 1) (Tablo 1)

Table 1. Demographic data of the patients

n / Mean
Median (min.-max.)
SD
Age 58.98+12.39 59 (28-84)
Gender
Female 18 40
Male 27 60
Body Mass Index(BMl) 28.05+4.39  27.7(18.37-35.2)
Body Surface Area (m2) 1.88+0.19 1.86(1.43-2.28)
Smoking 22 52.4
HT 25 55.6
DM 5 11.1
Dyslipidemia 14 31.1
COPD 5 11.1
CVA 2 4.4
AF 8 17.8
EuroScore 2 8.71+2.11 9(6-13)

GFR (creatinine clearance) 77.24+21.08 80.26(0.68-118)

Mean: Average, SD: Standard deviation, min: Minimum, max: Maximum
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Severe aortic regurgitation was observed in 37.8% of the patients.
Bicuspid aortic valve was detected in 24.4%. Preoperative aortic stenosis
was detected in 20% of the patients and the mean gradient was
42.33+17.36 in these patients. The mean preoperative left ventricular
ejection fraction (LVEF) value was 57.11. When preoperative Pulmonary
Artery Pressure (PAP) levels were analysed, it was observed that 68.9%
were normal, 13.3% were moderate and 8.9% were severe.

The mean sinus valsalva diameter was 42.68 mm, the mean ascending
aorta diameter was 52.79 mm and the mean arcus aorta diameter was
40.53 mm in CT angiography evaluation. The mean aortic height index
(AHI) was 3.24 and the mean aortic body surface area index (ASI) was 2.9.
The mean postoperative EF was 56.67 and the mean postoperative
gradient was 12.65 in 37 patients who underwent aortic valve
replacement. (Table 2)

When the surgical procedures were analysed, it was observed that wheat
procedure was performed with the highest rate of 42.2%, Bentall
procedure with 40%, and ascending aorta procedure with the lowest rate
of 2.2%. In concomitant surgeries, CABG was the most common

procedure with a rate of 50%.

Ahmet DOLAPOGLU ve ark.

Total circulatory arrest (TCA) was applied in all cases in which deep
hypothermia was applied and the mean duration was 28.56 min, X-clamp
mean was 122.07 min, Cardiopulmonary Bypass (CPB) mean was 158.93
min and antegrade cerebral perfusion mean was 28.6 min. Operations
were performed in deep hypothermia in 10 patients (22.2%), moderate
hypothermia in 5 patients (11.1%) and mild hypothermia in 30 patients
(66.6%) who were resuscitated to TCA and intervened in the arch aorta.
Composite graft was used in 18 patients who underwent Bentall
procedure and the most commonly used graft was 23 no composite graft
(55.5%). Among the tubular grafts used in other procedures, the most
commonly used graft was 32 mm dacron graft (40.7%).

Whilst haemorrhage revision was observed in 6.7% of patients and new
AF was observed in 8.9% of patients, no patient required permanent
pacemaker and no stroke was observed. 30-day mortality was 6.7% and

1-year survival was 92.8% in the group without 30-day mortality (Table 3).

Table 2. Angiographic and Echocardiographic data

n/ Mean = SD Median (min.-max.)
Aortic Regurgitation
Mild 7 %15.5
Moderate 16 %35.6
Severe 17 %37.8
Bicuspid Aortic Valve 11 24.4
Aortic Stenosis (mean gradient) 9 %20
42.33+£17.36 46 (17-72)
Preoperative LVEF 57.11+6.26 60 (35 - 65)
PAP (mmHg)
Normal 31 68.9
Mild 4 8.9
Moderate 6 13.3
Severe 4 8.9
Siniis Valsalva Diameter (mm) 42.68+7.44 41.9(29.3-63.5)
Ascendan Aorta Diameter (mm) 52.79+8.81 51.6(33.8-78)
Arcus Aorta Diameter (mm) 40.63+7.22 39.7(28.3-68.5)
AHI 3.24+0.5 3.11(2.51-4.48)
Asl 2.9+0.57 2.69(2.19- 4.5)
Postoperative LVEF 56.67+6.76 57.5(35-65)
Postoperative mean gradient 37 %82.2
12.65+4.92 12 (6-29)

Mean: Average, SD: Standard deviation, min: Minimum, max: Maximum
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Table 3. Surgical data of the patients

n/Mean +SD Median (min.-max.)
Surgical Procedure*
Bentall 18 40
Hemiarcus Replacement 9 20
Supracoronary AA Replacement 9 20
Wheat Procedure 19 42.2
Concomminant Surgery*
CABG 6 50
MVR 4 333
Tricuspid Valve Repair 2 16.7
VSD Repair 1 8.3
TCA (min.) 28.56+ 16.68 24 (14 - 81)
X-Clamp (min.) 122.07+32.48 121 (57 - 210)
CPB (min.) 158.93+36.11 155 (82 - 287)
Antegrad Cerebral Perfusion (min.) 28.56 +16.68 24 (14-81)
Deep Hypothermia (18-22 C°) 10 22,2
Moderate Hypothermia (24-30 C°) 5 11,1
Mild Hypothermia (32-34 C°) 30 66,6
Composite Graft (18 patients)
23 10 55,5
25 5 27,8
27 3 16,7
Tubular Graft (27 patients)
28 2 7,4
30 10 37
32 11 40,7
34 4 14,8
Permanent Pacemaker requirement 0 0
Reexploratin for bleeding 3 6.7
New on-set AF 4 8.9
Stroke 0 0
30 day Mortality 3 6.7
1 Year Survey 39 92,8

*: Multiple response, more than one response in a case. Mean: Average, SD: Standard deviation, min: Minimum, max: Maximum

Discussion

Ascending aortic aneurysm is an important factor in clinical follow-up
because it causes symptoms such as rupture, dissection and sudden
death and the only treatment is surgery. The Wheat procedure was the
most common procedure performed in the operations performed by
us, followed by the Bentall procedure, supracoronary ascending aortic
replacement and hemiarcus replacement procedures. The mean age
was 58.89 years and 60% of the patients were male and 40% were
female. The most common associated morbidity was HT. Smoking was
also present in 52.4% of the patients. In a study by Beller et al. in which
gender and elective AAA surgery outcomes were investigated, 29% of

the patients were female, which was lower than in our study.

In this study, normalised aortic diameter (aortic diameter/VAD) was found to
be higher in female patients, they were operated at an older age, the duration
of intensive care unit stay was longer and postoperative haemodialysis
requirement was found to be higher.(5) In the study conducted by Memis et al.
patients under and over 70 years of age were divided into two groups. In the
group over 70 years of age, cardiovascular risk factors were found to be higher
and aortic diameter was observed to be higher. In-hospital mortality was
found to be 3.5% in the group above 70 years of age and 1.5% in the group
below 70 years of age and no statistically significant difference was observed.
(p=0.16) When 5-year survival was analysed, it was 81.4% in the group above
70 years of age and 93.9% in the group below 70 years of age and a statistically

significant difference was observed (p<0.001) (6)
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Preoperative echocardiographic findings revealed aortic stenosis in 9
patients and severe aortic regurgitation in 17 patients. Bicuspid aortic
valve is an important pathology in determining the prognosis of aortic
surgery and was observed in 11 patients (24.4%). Tomographic
measurements were performed separately in the sinus of valsalva,
ascending aorta and arch and the largest diameter was observed in the
ascending aorta with 52.79 + 8.81. AHI (3.24 + 0.5) and ASI (2.9 + 0.57)
measurements included in the new guideline were measured in our
study. In the aortic/height index (AHI) study by Zafar et al., 5-year
expected survival without dissection, rupture and death was reported
as 85.5% in the ASI<2.00 group and 86.6% in the AHI<2.40 group, which
decreased to 4.9% in the ASI>4.25 cm/m2 group and to 9.5% in the
AHI>4.35 cm/m group and was found to be effective in determining
expected survival (7)

When the postoperative echocardiograms of the patients who
underwent Wheat procedure and Bentall procedure were analysed, the
mean gradient was 12.65 * 4.92 and no patient-prosthesis
incompatibility was observed. TSA was performed in all patients who
underwent arcus/hemiarctus intervention or in whom X-clamp could
not be placed because the aneurysm extended to the arcus aorta, and
standard antegrade cerebral prefusion was applied to these patients
during the TCA period. The duration of TCA was 28.56 + 16.68 min and

was performed with deep hypothermia.

Ahmet DOLAPOGLU ve ark.

No postoperative stroke or need for permanent pacemaker was observed in
our patients.

New AF was observed in only 6.3% of our patients and sinus rhythm was
achieved with medical cardioversion. 30-day in-hospital mortality was 6.7%
in 3 patients and 1-year follow-up of the discharged patients was 92.8%.
Vaquero et al. found a postoperative in-hospital mortality of 5.96% in a
study of 738 patients. In the long-term follow-up, 3, 5 and 8-year cumulative
survival was 94.07%, 89.96% and 82.72%, respectively, and was found to be
similar to the life expectancy of the general population.(8) Again, Van Duffel
et al. reported in-hospital mortality as 9.7% and 5-year survival as 80.9% in
the mortality and survival results of elective ascending aortic operations. (9)
In the elective Modified Bentall operations performed by Maureira et al., in-
hospital mortality was found to be 4.4% and 5-10 year survival was reported
as 93.842.3% and 80.5+4.5%, respectively.(10) In comparison with the
literature, 30-day in-hospital mortality and 1-year survival rates of the
operations performed in our clinic were found to be similar.

The primary limitations of our study include the relatively small sample size,
which prevented a comprehensive analysis of factors influencing mortality
and morbidity. Additionally, the retrospective nature of the study may
introduce selection bias and limit the ability to establish causal relationships.
Furthermore, long-term follow-up data are not yet available, restricting our
ability to assess late complications, survival outcomes, and the durability of

surgical interventions.
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Esdeger Fantom Bilgisayarli Tomografi Calismasi

Abstract

Introduction: In our lives, some foreign bodies can be taken into the body
unintentionally or accidentally. This situation has an important place in emergency
injuries. In order to provide appropriate treatment for foreign bodies that have
entered the body for any reason, it is very important to correctly identify the type of
these substances. This research was conducted to identify foreign bodies that have
entered the body using standard human equivalent phantoms with Computed
Tomography Haunsfield Unit values.

Material and Method: In the research, 23 foreign bodies were placed in cylindrical
holes in the human equivalent Rando Phantom. Routine whole body protocol and
single phase CT examination were performed on the Rando phantom. Haunsfield
values of foreign bodies were measured from the images taken to the Sectra archive
system. The results were evaluated with the SPSS statistical program.

Findings: The tube potential energy in the protocol used could not create sufficient
attenuation value in metals and since it generally showed high HU values (3071), their
distinction could not be made. It has been observed that glass (1735), rubber (1453),
plastics (between 112-1021) and wood product-based materials (between -138 and -
476) can be roughly distinguished. Computed Tomography Haunsfield Unit value
ranges are quite variable.

Conclusion: In order to fully distinguish foreign bodies in the body, different post-
processing image analysis methods should be investigated and tested in addition to
Haunsfield Unit values.

Keywords: Computed Tomography, Alderson Rando Phantom, Foreign Body,

Haunsfield Unit.

0Oz

Giris: Yasamimizda bazi yabanci cisimler istem disi ya da kaza ile vicut igerisine
alinabilmektedir. Bu durum acil yaralanmalar igerisinde 6nemli bir yer tutmaktadir.
Herhangi bir neden ile viicuda girmis olan yabanci maddelerin uygun tedavilerinin
yapilabilmesi igin bu maddelerin turiiniin dogru bir sekilde saptanmasi olduk¢a 6nem
tagimaktadir. Bu arastirma, vicuda girmis olan yabanci maddelerin standart insan
esdeger fantom kullanilarak Bilgisayarli Tomografi Haunsfield Unit degerleri ile

tanimlanabilmesi amaciyla yapilmistir.
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Human Equivalent Phantom Computed Tomography Study for Foreign

Body Detection in the Body

Materyal ve Metod: Arastirmada, insan esdeger Rando Fantom
icerisindeki silindirik hollere 23 adet yabanci cisim yerlestirilmistir. Rando
fantoma rutin tiim viicut protokoliinde ve tek faz BT tetkiki yapilmistir.
Sectra arsiv sistemine alinan goriintller Gzerinden yabanci cisimlerin
Haunsfield degerleri olglimistir. Sonuglar, SPSS istatistik programi ile
degerlendirilmistir.

Bulgular: Kullanilan protokoldeki tiip potansiyel enerjisi metallerde
yeterli attenliasyon degeri olusturamamis ve genelde yiksek HU
degerleri (3071) gosterdiginden ayrimlari yapilamamistir. Cam (1735),
kauguk (1453), plastiklerin (112-1021 arasinda) ve odun Urlnleri temelli
materyallerin ise (-138 ila -476 arasinda) ayrimlarinin kabaca yapilabildigi
gorulmustir. Bilgisayarlh Tomografi materyallerin Haunsfield Unit deger
araliklari oldukga varyatiftir.

Sonug: Vicut igerisindeki yabanci cisimlerin tam olarak ayrimlarinin
yapilabilmesi i¢in Haunsfield Unit degerleri yaninda farkli post prosessing
gorintl analiz yontemleri arastiriimal ve denenmelidir.

Anahtar Kelimeler: Bilgisayarli Tomografi, Alderson Rando Fantom,
Yabanci cisim, Haunsfield Unit.

Introduction

Foreign bodies can unintentionally or accidentally enter the human body,
making this issue a significant concern in emergency injuries. According
to a study, cases involving foreign bodies of external origin account for
approximately 7-15% of all emergency injury cases (1-2). These external
foreign bodies that cause emergency injuries can be composed of various
materials and exhibit different morphologies. Such foreign bodies may
include materials such as metal, glass, and wood, among others (3).
Identifying the type, structure, and morphology of the foreign substance
is crucial for appropriate treatment.

Non-invasive imaging methods, including Radiography, Computed
Tomography (CT), Ultrasonography (US), and Magnetic Resonance
Imaging (MRI), are used for detecting such foreign bodies inside the
human body. However, Radiography and Computed Tomography are the

most commonly and efficiently used imaging modalities in hospitals.

Viicutta Yabanci Cisim Saptanmasi icin insan Esdeder Fantom

Bilgisayarli Tomografi Calismasi

Both imaging techniques utilize X-rays, which enable differentiation of
foreign bodies based on their atomic number and density through
absorption. Higher atomic numbers and densities facilitate better imaging
of foreign bodies inside the body. Conversely, low-density materials with
small atomic numbers are more challenging to visualize and identify (4-7).
For instance, in a study involving 72 patients with wood foreign bodies,
radiography was reported to detect only 15% of cases (8). CT offers
detailed cross-sectional and three-dimensional imaging without
superimposition of foreign materials and anatomical structures. If a
foreign body can not be visualized using radiography or ultrasonography,
CT serves as the next best imaging modality for more detailed
assessment. CT is 5-15 times more sensitive than radiography and is
considered the best imaging technique for foreign bodies such as plastic,
glass, and stones. However, for small, superficially located fragments,
ultrasonography is more sensitive than CT (9). Although numerous case
reports on foreign bodies in the human body exist in the literature, no
standardized scientific research has been conducted using a human-
equivalent phantom. In this study, a human-equivalent phantom
embedded with 23 different foreign bodies underwent whole-body CT
scanning to distinguish the foreign bodies. Therefore, this research aims
to classify foreign bodies retained in the human body using CT scans and

Hounsfield Units (HU).

Materials and Methods

This study was conducted with permission from the Departments of
Radiation Oncology and Radiology. The human equivalent Rando
Phantom in the Radiation Oncology inventory and the CT device in the
Radiology inventory were used. Since no human, experimental animal or
archive data were used, ethics committee approval was not required. The
Alderson Rando phantom used in the study can be divided into 2 cm

slices and contains multiple cylindrical spaces of 0.5x2 cm in each slice

(Figure 1).

Figure 1. Rando Phantom: a) Whole-body CT examination, b) Holes within a phantom slice, c) Scanogram and coronal section image.
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A total of 23 different foreign bodies, adjusted to fit within these cavities,
were embedded in the phantom. To ensure uniformity and ease of
detection, these foreign bodies were placed in the liver region of the
abdominal section. The embedded foreign bodies included lead, titanium
medical screw, steel medical screw, iron construction screw, tin wire,
chalk, candle, graphite of pencil, wood of pencil, pastel crayons, dry tree
branch (mulberry), plastic (PVC), plastic (3D printer filament), plastic
(ABS), rubber, aerated concrete (Ytong), glass, construction foam, wood
(MDF), plastic bead, plastic button, rubber eraser, and watermelon seed.
Additionally, background measurements were taken from the liver region
of the phantom.

After reassembling the phantom with the embedded foreign bodies, a
whole-body CT scan was performed using a GEHC Discovery CT750 HD
(California, USA) 64-slice CT scanner. The standard abdominal CT protocol
was applied, utilizing 120 kV and an mA value adjusted according to body
density. To ensure uniform radiation dose application, the average
abdominal CT mA value was fixed at 400 mA. The scanning parameters
included 120 kV, 400 mA, 1.25 mm slice interval, 0.4 s rotation time, 32
c¢cm DFOV, and a 512x512 matrix. Using the Sectra IDS7 (Medical Imaging,
Sweden) archive system, five separate measurements were taken from
each foreign body on 1.25 mm CT slices using a 1 mm? circular region of
interest (ROI), and the average HU values were recorded.

Furthermore, the total radiation dose absorbed by the phantom was
calculated by multiplying the CT device's dose-length product (DLP) value
with the standard dose coefficient for an adult male whole-body scan
(abdomen coefficient of 0.0134 for 120 kV) (10,11) (Table 1).

Descriptive statistics and graphical analyses were conducted using the
SPSS statistical software.

Results

Measurements were obtained in Hounsfield Units (HU) for each foreign
body using a 1mm? circular region of interest (ROI) on 1.25 mm slices

acquired from the human-equivalent phantom.

Halil ibrahim OZDEMIR ve ark.

At least five measurements were taken for each foreign object, and the
means, standard deviations, maximum, and minimum values were
calculated using the SPSS software (Table 1).

The measurements revealed that lead, titanium medical screws, steel
medical screws, iron screw, copper wire, and tin wire exhibited the
maximum HU values, all recorded at 3071 HU. Differentiation among
these metals was not possible. However, some interpretations could be
made based on the scattering artifacts they produced in response to X-
rays. When ranking these metals based on their degree of scattering,
from highest to lowest, the order was as follows: lead, steel, tin, iron
screws, copper, and titanium. Following the metals, glass had the next
highest HU value (1735 HU), followed by rubber (1452 HU), plastic (PVC)
(1021 HU), the carbon portion of a lead pencil (832 HU), rubber eraser
(497 HU), and chalk (475 HU). Other materials with positive HU values
included plastic (3D printing filament) (302 HU), pastel crayon (151 HU),
plastic (ABS) (112 HU), plastic button (92 HU), and plastic bead (85 HU).
The liver region of the phantom exhibited an approximate HU value of 12.
As known, pure water has a HU value of 0. Foreign objects with lower
density than water were recorded as follows: construction foam (-64 HU),
candle (-73 HU), watermelon seed (-138 HU), wood (MDF) (-220 HU), dry
wood branch (-265 HU), wooden portion of a pencil (-476 HU), and Ytong
(-550 HU) (Table 2). Moreover, a cluster plot of HU values for all foreign
objects, excluding metals, is presented in Table 3, while their
appearances within the hepatic uniformity of the Rando Phantom CT
slices are shown in Figure 2. As seen in Figure 2, since the tube potential
we used (120 kV/400 mA) was not sufficient to determine the attenuation
values of metals, HU distinctions were not observed. However, HU
values of other materials except metals could be distinguished. Although
the phantom and tube potentials used are standard, it is seen that the
range between 5 HU values measured from the same material is wide.
The HU value range varies according to the type of material used. For
example, the minimum and maximum HU value range of the plastic 3D

printer filament known as standard was found to be 265-346 (Table 2).

Table 1. Dose conversion coefficients for adult patient protocols examined in the study (10,11).

kV Thorax
Gender (kilovolt) (mSv.mGy'.cm™)
Female 80 0,0188
100 00,0183
120 0,0185
140 0,0188
Male 80 00,0107
100 00,0104
120 00,0105
140 00,0107

Abdomen Pelvis
(mSv.mGy'.cm’) (mSv.mGy'.cm’)
0,017 (ejellsy
0,017 0,0155
0,0173 0,057
0,0173 0,016

0,0132 0,01
0,0132 0,0099
0,0134 0,01
0,0134 0,0102
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Table 2. Descriptive statistics of the foreign bodies used, measured as Haunsfield Unit.

Descriptive Statistics

N Minimum Maximum Mean Std. Deviation
Lead 5 3071 3071 3071,00 ,000
Medical titanium screw 5 3071 3071 3071,00 ,000
Tin 5 3071 3071 3071,00 ,000
Medical steel screw 5 3071 3071 3071,00 ,000
Iron screw 5 3071 3071 3071,00 ,000
Copper 5 3071 3071 3071,00 ,000
Chalk 5 442 495 475,20 21,040
Candle 5 -78 -71 -73,80 2,775
Pencil (carbon) 5 754 884 832,00 71,204
Pencil (wood) 5 502 -465 -476,60 15,534
Pastel crayons 5 118 173 151,40 21,443
Dry wood 5 -288 -210 -265,20 32,790
Plastic (PVC) 5 944 1051 1021,00 43,926
Plastic (3D) 5 265 346 302,40 30,713
Plastic (ABS) 5 99 124 112,00 11,683
Rubber 5 1418 1479 1452,60 23,352
Ytong 5 -589 -514 -550,80 34,809
Glass 5 1704 1775 1735,20 31,531
Construction foam 5 -67 -62 -64,20 1,924
Plastic bead 5 77 99 85,80 9,203
Plastic button 5 60 131 92,80 29,609
Wood (MDF) 5 -265 -164 220,20 43,517
Rubber eraser 5 485 521 497,80 13,609
Watermelon seed 5 -171 -97 -138,80 26,527
Phantom ground 5 2 20 11,80 7,050
Valid N (listwise) 5

Table 3. Cluster plot graph of the measurement values of the foreign objects used in Haunsfield Unit (HU).
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Figure 2. CT slices demonstrating the appearance of foreign bodies in the abdominal region.

Additionally, radiation dose calculations were performed using the DLP The total body CT scan (thorax, abdomen, pelvis) performed on the
values obtained from the CT device. The DLP values were multiplied by the phantom resulted in a total DLP dose of 826.25. When multiplied by the
standard abdominal CT dose coefficient (10) for 120 kV-400mA settings to abdominal CT dose coefficient of 0.0134 (Table 1), the total radiation dose

compute the effective radiation dose in milisieverts (mSv). absorbed by the phantom was calculated to be 11.071 mSv (Table 4).

Table 4. Dose card created after Rando Phantom Whole Body CT examination.

Kara, Fantom Patient Name: KARA FANTOM Exam no: 709 C:-512,0, W: 1024,0
20243012 Accession Number: 30 Dec 2024 2,0, W=102
SRS Patient ID: 20243012 Discovery CT750 HD B NETRCAL T TN

99 se Repo iscoverv 75
999. Dose Report v Exam Description: Abdomen Discovery CT750 HD

Dose Report

kV/mA  Series Type Scan Range (TDI\*‘.0| D!_P Phantom p| p xCoefficient= Dose(mSv)
(mm) (mGy) (MGy-cm) cm

1 Scout - - - -
120/400 Helical 122.500-1682.500 11.67 826.25 Body 32 826,25x0,0134 =11,071
Total Exam DLP: 826.25

Discussion

CT imaging allows easy visualization of metals with high atomic weight  o\ever, materials of intermediate density, such as glass, rubber, various

and density (3,9,12,13), yet distinguishing between different metals  pjastics, carbon-based substances, and mineral-based materials, were well

proves challenging. This is because once a certain density threshold is  \isyalized. Multiple studies have also reported that CT is an effective

exceeded, CT assigns the highest HU value of 3071. The tube potential imaging method for detecting glass (3,8,9,14), stones, and plastics (9).

used could not create sufficient attenuation difference in metals. Using  Glass has been documented to produce high attenuation values in CT,

thin metal may be sufficient to create attenuation, but HU values will not ranging from approximately 500 to 1900 HU, with an average of 1800 HU

be measured with sufficient sensitivity. Additionally, metals generate (13,15). In our study, the glass sample we used had an average HU of 1750.

significant beam hardening artifacts in CT images (9,13). In our study, A commonly used plastic material, polyvinyl chloride (PVC), exhibits higher

lead, steel, iron, tin, and titanium exhibited various degrees of beam  ;itenyation values (approximately 400 HU) and can be easily identified on

hardening artifacts. This will not be a scientific determination and will 7 without generating beam hardening artifacts (16). The plastics we

vary depending on the person evaluating. tested showed HU values ranging from 302 to 1021.
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Wooden and plant-based materials, due to their high air content, low
density, and radiolucency, are more difficult to visualize and differentiate.
However, when assessed using wide-window HU settings, they can be
distinguished from other tissues in CT (17,18). The aerated concrete
sample, which contains a high amount of gas, demonstrated a very low
attenuation value of -550 HU.

Some researchers have also reported that dual-energy CT systems are
highly effective in distinguishing different materials (19,20).

Although the phantom and tube potential used in our study are standard,
when the minimum and maximum values of the measured HU values are
examined (Figure 2), the HU value ranges are quite wide. In order to
determine the types and suballoys of other materials, except metals,
different methods and techniques must be used. It may be more useful to

conduct research on determining the electron density values of materials.

Viicutta Yabanci Cisim Saptanmasi icin insan Esdeder Fantom

Bilgisayarli Tomografi Calismasi

Conclusion

As demonstrated in our study, CT imaging can broadly categorize foreign
materials introduced into the body into metals, glass, plastics, and wood-
based materials. However, due to the wide range of HU values these
materials exhibit, determining their specific type or form can be
challenging. Future studies should explore and evaluate different post-

processing imaging analysis methods to enhance material differentiation.
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Relationship Between Serum Uric Acid Level And
Frequency Of Gastrointestinal Bleeding in Patients Using

New Oral Anticoagulants

Yeni Nesil Oral Antikoagiilan Kullanan Hastalarda Serum
Urik Asit Diizeyi ile Gastrointestinal Kanama Sikhgi

Arasindaki iliski

Abstract

Introduction: The primary objective of utilising non-vitamin K antagonist oral
anticoagulants is to inhibit the onset of stroke. Gastrointestinal bleeding represents
the most prevalent form of bleeding, and bleeding prediction scoring systems have
been devised. Nevertheless, none of these scoring systems are specific or sensitive in
detecting bleeding risk. Elevated uric acid levels have been demonstrated to impact
endothelial function. This study sought to ascertain whether uric acid levels exert an
influence on the prediction of gastrointestinal bleeding.

Methods: This retrospective study comprised 501 patients who were undergoing
treatment with direct oral anticoagulants. These patients were screened for a history
of gastrointestinal bleeding. The serum uric acid levels of the patients were evaluated
during their previous outpatient visit. The control group comprised patients treated
with direct oral anticoagulants who did not have a history of gastrointestinal bleeding.
Results: A total of 68 patients (13.6%) exhibited evidence of gastrointestinal bleeding,
with no discernible difference between the various direct oral anticoagulant types. The
mean uric acid level was 7.87 mg/dL in the gastrointestinal bleeding group and 6.30
mg/dL in the control group (p < 0.001). A correlation was observed between uric acid
level and HAS-BLED score (r = 0.387).

Conclusion: The presence of elevated uric acid levels has been correlated with
gastrointestinal bleeding in patients on direct oral anticoagulant therapy. In light of the
uric acid levels observed in these patients, it is recommended that those deemed to be
at elevated risk of bleeding undergo more frequent monitoring.

Keywords: Uric acid, gastrointestinal bleeding, direct oral anticoagulants

0z

Giris Yeni nesil oral antikoagtlan alan hastalarda ilag kullaniminin primer hedefi
hastada inme gelisimini 6nlemek olup, bu tedavinin en sik gorilen komplikasyonu
kanamadir. Bu hastalarda gorilen kanamalar incelendiginde gastrointestinal istem
kanamalari en fazla gérilen kanama tiru olup, kanamayi 6ngériicl skorlama sistemleri
gelistirilmistir. Fakat bu skorlama sistemlerinin higbirisi kanama riskini saptamada
spesifik ve sensitif degildir. Yiiksek Urik asit seviyelerinin endotel disfonksiyonuna
neden oldugu gosterilmistir. Bu ¢alismada Urik asit dizeylerinin gastrointestinal

kanama tahmini Gzerinde bir etkisi olup olmadigi arastiriimigtir.
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Yéntemler Bu retrospektif ¢alisma, yeni nesil oral antikoagilan tedavisi
goren 501 hastayl igermektedir. Bu hastalar gastrointestinal kanama
oyklsl agisindan tarandi. Hastalarin serum urik asit diizeyleri bir 6nceki
poliklinik ziyaretleri sirasinda degerlendirildi. Kontrol grubunda ise
onceden gastrointestinal kanama gegirmemis yeni nesil oral antikoagiilan
kullanan hastalar degerlendirildi.

Bulgular Toplam 68 hastada (%13.6) gastrointestinal kanama bulgulari
gorildi ve gesitli direkt oral antikoagulan tipleri arasinda belirgin bir fark
yoktu. Ortalama urik asit diizeyi gastrointestinal kanama grubunda 7.87
mg/dL iken kontrol grubunda 6.30 mg/dL idi (p < 0.001). Urik asit diizeyi
ile HAS-BLED skoru arasinda bir korelasyon gozlendi (r = 0.387).

Sonug Yiksek urik asit seviyelerinin varligi, dogrudan oral antikoagtilan
tedavisi goren hastalarda gastrointestinal kanama ile korele olarak
saptanmistir. Bu hastalarin takibinde Urik asit seviyelerinin géz 6nlinde
bulundurularak, kanama riskinin yuksek oldugu dusunilen hastalarin
daha yakindan takibinin uygun oldugu kanisindayiz.

Anahtar Kelimeler: Urik asit, gastrointestinal kanama, yeni nesil oral

antikoagtilan ilaglar

Foreword

Atrial fibrillation (AF) represents the most prevalent cardiac arrhythmia
globally. The prevalence of this condition is estimated to be between 2
and 4% in adults (1). It is recommended that antithrombotic therapy be
considered for all patients with atrial fibrillation in order to prevent
systemic embolism. In comparison to patients undergoing anticoagulant
therapy, the risk of stroke is 2-3 times higher in patients not undergoing
anticoagulant therapy (2). Direct oral anticoagulants (DOACs) have been
demonstrated to be as effective as warfarin in the prevention of stroke
and are associated with a reduced risk of bleeding. The most common
type of bleeding in these patients is gastrointestinal bleeding. In order to
predict the likelihood of such bleeding, scoring systems have been
developed. The HAS-BLED score is the most evidence-based method for
assessing the risk of bleeding in these patients. However, no single
bleeding scoring system is both specific and sensitive.

Uric acid represents the final product of purine metabolism (3). Uric acid
plays a role in scavenging free radicals and has been linked to a pro-
oxidant effect in hyperuricemia (4). Endothelial dysfunction plays a role
in the development and progression of atherosclerosis, which can result
in cardiovascular complications (5). The evidence from experimental
studies indicates that hyperuricemia causes endothelial dysfunction (6,
7). The precise role of uric acid in the context of vascular disease remains
a topic of contention. The relationship between uric acid levels and the
incidence of gastrointestinal bleeding in patients receiving new-
generation oral anticoagulants has yet to be investigated. The objective
of our study was to investigate whether there is an association between

uric acid levels and the occurrence of gastrointestinal bleeding.

Yeni Nesil Oral Antikoagiilan Kullanan Hastalarda Serum Urik Asit Diizeyi

ile Gastrointestinal Kanama Siklidgi Arasindaki iliski

Materials and methods

Patients

A total of 501 patients who received DOACs for atrial fibrillation between
January 2018 and August 2022 were included in this study. The patients
were divided into two groups: the gastrointestinal bleeding group (n = 68)
and the control group (n = 433). Patients with haematological disorders,
oesophageal varices, cirrhosis, renal insufficiency, rheumatic diseases,
use of non-steroidal anti-inflammatory drugs and ACS within the last year
were excluded from the study. Laboratory tests, including uric acid, liver
and kidney function, haemogram, albumin, and clinical and demographic
characteristics, were obtained from the patients' medical records. The
study was initiated following the approval of the ethics committee.
(Ethics Committee approval number: 2022-78)

Definition of gastrointestinal bleeding bleeding and bleeding scoring
systems

Gastrointestinal bleeding can occur at any point along the digestive tract,
from the mouth to the rectum. Patients presenting with acute
gastrointestinal bleeding often present with melena or haematochezia.
Bleeding above the ligament of Treitz is referred to as upper
gastrointestinal (Gl) bleeding, whereas haematemesis indicates the
presence of bleeding in a location proximal to the ligament of Treitz.
Haematochezia typically signifies lower Gl bleeding, although it may also
be indicative of significant upper Gl bleeding. It is estimated that 50% of
all Gl bleeds originate from the upper Gl tract, 40% are lower Gl bleeds,
and 10% are bleeds with an indeterminate focus (8).

HAS-BLED scoring system

A comprehensive assessment of the risk of bleeding is essential prior to
the commencement of anticoagulant therapy. A number of bleeding risk
scores have been developed that utilise both modifiable and non-
modifiable risk factors, and these are generally capable of predicting
bleeding events at a moderate level of accuracy. Similarly, as there are
scoring systems for the risk of stroke in patients with atrial fibrillation,
there are also scoring systems for the risk of bleeding. The HAS-BLED
scoring system is recommended for use as it is a more straightforward
and reliable method of assessing bleeding risk than other systems, and it
has a higher predictive value for intracranial bleeding. The HAS-BLED
scoring system comprises six criteria: hypertension, abnormal liver or
kidney function, stroke, previous bleeding, unstable INR and drug or
alcohol use. In accordance with the HAS-BLED scoring system, a score of
>3 signifies that the patient is at elevated risk of bleeding. It is therefore
advised to exercise greater caution when initiating and monitoring
anticoagulant therapy in these individuals (10, 11).

Statistical analysis

The data were analysed using the Statistical Package for the Social
Sciences (SPSS) 21.0. The Kolmogorov-Smirnov test was employed for the

purpose of testing the normality of the data.
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Descriptive statistics included the number and percentage of
distributions, as well as the mean, standard deviation, or minimum-
maximum values. The chi-square test, t-test for independent groups,
Mann-Whitney U test and one-way ANOVA analysis were employed. The

level of the type 1 error was set at a=0.05.

Results

The mean age of the cohort was 69.5£8.0 years, with 56.7% of patients
being female. No statistically significant differences were observed in the
mean age of patients included in the study according to gender, heart
failure, diabetes mellitus, or vascular disease. A total of 68 patients
(13.6%) experienced gastrointestinal bleeding. Of the patients included in
the study, 132 (26.3%) were on rivaroxaban, 186 (37.1%) on edoxaban,
143 (28.5%) on apixaban and 40 (8%) on dabigatran (Table 1).

Table 1. Demographic characteristics of the patients

n %
Sex Women 284 56,7
Men 217 43,3
Age 18-65 128 25,5
65-75 235 46,9
>75 138 27,5
DOACs Rivaroxaban 132 26,3
Edoxaban 186 37,1
Apixaban 143 28,5
Dabigatran 40 8
Gl bleeding Yes 68 13,6
No 433 86,4
HF Yes 150 29,9
No 351 70,1
HT Yes 401 80
No 100 20
DM Yes 197 39,3
No 304 60,7
Strok Yes 60 12
No 441 88
Vascular Yes 313 62,5
disease No 188 37,5

DM; Diabetes mellitus; Gl: Gastrointestinal; HF: Heart failure; HT:

Hypertension; DOACs: Direct oral anticogulants

No statistically significant difference was observed in the mean
CHA,DS,-VASc and HAS-BLED scores among the DOACs groups (Table
2). A comparison of the groups in terms of HAS-BLED score revealed
no significant difference between the dabigatran and rivaroxaban
groups (p=0.1). However, a statistically significant difference was

observed when dabigatran was compared with edoxaban (p<0.01).

Eyyiip ERKIZ ve ark.

Table 2. CHA,DS,-VASc and HAS-BLED scores of the DOACs groups

DOACs CHA,DS,-VASc HAS-BLED
Rivaroxaban 3,91 2,37
Edoxaban 4,15 2,54
Apixaban 4,13 2,55
Dabigatran 3,82 2,02
Total 4,05 2,46

DOACs: Direct oral anticogulants

The median uric acid level was 5.61 mg/dL, which is above the normal
reference value of <5.6 mg/dL. The mean uric acid levels were
6.85+2.37 mg/dl in men and 6.25+2.24 mg/dl in women, demonstrating
a statistically significant difference (p<0.005). The mean uric acid level
was 7.87 mg/dL in patients with Gl bleeding and 6.87 mg/dL in those
without, yielding a statistically significant difference between the two
groups (p < 0.001). The uric acid/albumin ratio was 2.27 in patients with
gastrointestinal bleeding and 1.67 in patients without gastrointestinal
bleeding, yielding a statistically significant result (p < 0.001).

An evaluation of the DOACs groups revealed no significant differences

with regard to gastrointestinal bleeding (Table 3).

Table 3. Association between DOACs groups and gastrointestinal

bleeding

DOACs Gl bleeding Without Gl | x2 p

bleeding

(n, %)

(n, %)
Rivaroxaban 21(30,9) 111(25,6)
Edoxaban 21(30,9) 165 (38,1)
Apixaban 25 (36,7) 118 (27,3)

7,84 0,058

Dabigatran 1(1,5) 39 (9)
Total 68 (100) 433 (100)

DOACs: Direct oral anticogulants
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A correlation was observed between the HAS-BLED score and the
incidence of Gl bleeding in the patients included in the study (k:0.387,
p<0.001). A positive correlation was observed between uric acid levels and

the HAS-BLED score in this patient cohort (k: 0.197, p < 0.001) (Table 4).

Table 4. Correlation between CHA,DS,-VASc and HAS-BLED scores and uric

acid level

correlation coefficient p
CHA,DS,-VASc score and uric 0,178 <0,001
acid level
HAS-BLED score and uric acid 0,197 <0,001
level
Discussion

The use of vitamin K antagonists has been demonstrated to be an effective
method for the prevention of stroke in patients diagnosed with atrial
fibrillation. However, due to the narrow therapeutic window of vitamin K
antagonists and the inter-individual variability observed among patients,
lifelong monitoring of coagulation is necessary. Maintaining the INR within
the therapeutic range is challenging, which diminishes the potential benefit
of vitamin K antagonist treatment and increases the risk of stroke (12).
DOACs represent a promising alternative for this patient group. As the use of
these drugs increases, so too does the importance of monitoring for and
managing the side effects associated with these drugs.

In a retrospective study of 501 patients with non-valvular atrial fibrillation on
DOACs, a significant association was identified between elevated uric acid
levels and gastrointestinal bleeding (p < 0.001). In this patient cohort,
independent predictors of Gl bleeding were identified as the CHA,DS,-VASc
score, HAS-BLED score, uric acid level and uric acid to albumin ratio. Prior
research has demonstrated that the CHA2DS2-VASc score is an effective
predictor of ischemic stroke, with an increased risk of bleeding observed with
elevated scores (13). The mean CHA,DS,-VASc score was 4.05, with no
significant difference in CHA,DS,-VASc score between the DOACs groups
(p=0.43). In alignment with the aforementioned findings, our results
demonstrated a statistically significant correlation between a high CHA,DS,-
VASc score and an increased risk of Gl bleeding (correlation coefficient:
0.089, p <0.05).

The HAS-BLED score is a straightforward and pragmatic scoring system for
evaluating the individual risk of bleeding in patients with atrial fibrillation
(AF). It is currently recommended for use in clinical practice. In a study by Lip
and colleagues, it was demonstrated that the risk of gastrointestinal bleeding
was elevated in patients with a HAS-BLED score of 3 or above. Furthermore,
the use of DOACs was shown to be more effective than warfarin in reducing

the risk of bleeding (14).

Yeni Nesil Oral Antikoagiilan Kullanan Hastalarda Serum Urik Asit Diizeyi
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The results of our study demonstrated a statistically significant
correlation between the HAS-BLED score and Gl bleeding, with a
correlation coefficient of 0.387 and a p-value less than 0.001. No
significant difference was observed between the HAS-BLED scores of
the NOAC groups. Nevertheless, a distinction was observed between
the dabigatran cohort and the remaining three DOACs groups. No
significant difference was observed between the HAS-BLED scores of
patients in the dabigatran group and those in the rivaroxaban group
(p=0.1). However, a notable discrepancy was evident when dabigatran
was compared with edoxaban and apixaban (p=0.01). The discrepancy
in the HAS-BLED score for dabigatran may be attributed to the relatively
limited number of patients who were administered this medication. A
review of the literature revealed that the use of dabigatran 150 mg,
edoxaban 60 mg and rivaroxaban 20 mg was associated with an
elevated risk of gastrointestinal bleeding. Among the DOACs groups,
rivaroxaban was associated with the highest incidence of
gastrointestinal bleeding, while edoxaban and dabigatran exhibited
comparable rates of this adverse event. Apixaban demonstrated the
lowest incidence of gastrointestinal bleeding among the DOACs. In the
ROCKET AF trial, the incidence of major Gl bleeding was 3.2% in the
rivaroxaban group and 2.2% in the warfarin group (15). The incidence of
Gl bleeding observed in our study was comparable to that reported in
the ROCKET AF study. The incidence of Gl bleeding among patients
treated with rivaroxaban was comparable to that observed in other
DOACs groups. This may be attributed to the absence of a notable
discrepancy between the CHA,DS,-VASc and HAS-BLED scores of the
DOACs cohorts. In the ARISTOTLE trial, apixaban was demonstrated to
reduce the incidence of bleeding by 27% in comparison to warfarin (p <
0.001) (16). In the RE-LY trial, dabigatran was observed to be associated
with a higher incidence of Gl bleeding compared to warfarin (p=0.001)
(17). The ENGAGE AF-TIMI study demonstrated that rivaroxaban was
associated with a higher incidence of Gl bleeding compared to warfarin
(18). A prospective study comparing DOACs head-to-head in terms of
bleeding has yet to be performed. However, a meta-analysis has
indicated that apixaban may be associated with a lower incidence of Gl
bleeding than dabigatran and rivaroxaban (19). A breakdown of the
DOACs groups used by patients who experienced Gl bleeding in the
study revealed that 30.9% were on rivaroxaban, 30.9% on edoxaban,
36.5% on apixaban and 1.5% on dabigatran. No significant difference
was identified between the DOACs groups in the development of GI
bleeding (p=0.058). The disparate number of patients in the DOACs
groups and the absence of patients on warfarin may have exerted an

influence on the results.
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In particular, the limited number of patients on dabigatran does not allow
for an adequate assessment of the propensity for Gl bleeding in the DOACs
groups. In their study, Jansen et al. demonstrated that elevated levels of
uric acid, a natural antioxidant and anti-inflammatory agent, are associated
with an increased risk of Gl bleeding (20). Similarly, an association between
elevated uric acid levels and Gl bleeding was identified in patients with
colonic diverticula (21). The relationship between elevated uric acid levels
and bleeding in patients using DOACs has yet to be investigated. The
present study yielded statistically significant results with regard to the
correlation between elevated uric acid levels and Gl bleeding, a finding
that is consistent with the existing literature (p < 0.001).

It has been demonstrated that hypoalbuminaemia is linked to complicated

Gl bleeding (22).
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The uric acid to albumin ratio has been demonstrated to predict contrast-
induced nephropathy and is associated with the prevalence of coronary
and peripheral arterial disease. In their study, Ozgur et al. demonstrated
that the uric acid to albumin ratio was associated with acute renal failure
and mortality. In the present study, a significantly higher uric acid-to-
albumin ratio was observed in patients with Gl bleeding compared to those
without (p < 0.001).

In conclusion, our findings suggest that elevated uric acid levels may serve
as a predictor of Gl bleeding in patients undergoing treatment with DOACs.
It may be advisable to subject high-risk patients to closer monitoring, with
uric acid levels included in the follow-up protocol.

Limitation Although we found significance in the correlation analysis
between elevated uric acid and gastrointestinal bleeding, we think that the

fact that we did not perform regression analysis is a limitation of our study.
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Abstract

Introduction: Hydroxychloroquine (HCQ) is widely used in the treatment of connective
tissue diseases such as systemic lupus erythematosus, rheumatoid arthritis, systemic
sclerosis and Sjogren’s syndrome. Although generally well-tolerated, HCQ may cause
cutaneous adverse drug reactions, among which morbilliform drug eruptions are most
frequently reported. In this report, a case of morbilliform drug eruption developing in the
sixth week of hydroxychloroquine treatment in a patient diagnosed with systemic sclerosis
is presented.

Case Report: A 70-year-old female patient was diagnosed with systemic sclerosis and
initiated on HCQ 200 mg/day by our clinic. After six weeks of regular use, the patient
presented with diffuse erythematous papules and plaques, primarily on the trunk and
proximal lower extremities. No mucosal or systemic involvement was observed. Laboratory
findings were within normal limits. A skin biopsy revealed mild spongiosis, superficial
perivascular lymphocytic infiltration, and minimal dermal edema, findings consistent with
morbilliform drug eruption. HCQ was discontinued, and the patient was treated with
systemic corticosteroids, topical steroid lotion, and oral antihistamines. Complete resolution
was achieved within 10 days without residual pigmentation or scaling.

Conclusion: Morbilliform drug eruptions due to HCQ generally occur within 1-2 weeks after
treatment initiation. However, this case demonstrates that such eruptions can also develop
later in the course of treatment. Clinicians should consider drug-induced reactions even in
delayed presentations and discontinue the suspected agent promptly to prevent
progression.

Keywords: Hydroxychloroquine, morbilliform drug eruption, systemic sclerosis, cutaneous

adverse reaction, delayed onset

0Oz

Girig: Hidroksiklorokin, sistemik lupus eritematozus, romatoid artrit, sistemik skleroz ve
Sjogren sendromu gibi bag dokusu hastaliklarinin tedavisinde yaygin olarak kullanilan bir
ilagtir. Genellikle iyi tolere edilmesine ragmen, hidroksiklorokin kullanimina bagh en sik
bildirilen kutan6z advers reaksiyonlardan biri morbiliform ilag erlipsiyonudur. Bu olguda,
sistemik skleroz tanisiyla hidroksiklorokin tedavisi baslanan bir hastada, ilacin altinci
haftasinda gelisen morbiliform ilag erlipsiyonu olgusu sunulmustur.

Olgu Sunumu: Yetmis yasindaki kadin hastaya sistemik skleroz tanisi konulmus ve
tarafimizca 200 mg/giin dozunda hidroksiklorokin tedavisi baglanmistir. ilaci diizenli
kullanan hasta, altinci haftada gévde ve alt ekstremitelerin proksimalinde yaygin, eritemli

papil ve plaklarla bagvurmustur.
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Delayed-Onset Morbilliform Drug Eruption Induced by

Hydroxychloroquine: A Clinical Observation in a

Patient with Systemic Sclerosis

Mukozal veya sistemik tutulum izlenmemistir. Laboratuvar bulgulari normal
sinirlar igindeydi. Lezyondan alinan biyopside hafif spongiyozis, ylzeyel
perivaskiler lenfositik infiltrasyon ve minimal dermal o6dem izlenmis;
bulgular  morbiliform ilag erlipsiyonu ile uyumlu bulunmustur.
Hidroksiklorokin tedavisi kesilmis ve sistemik kortikosteroid, topikal steroid
losyon ve oral antihistaminik tedavisi baglanmistir. Lezyonlar 10 gin iginde,
kalici pigmentasyon veya pullanma olmaksizin tamamen gerilemistir.

Sonug: Hidroksiklorokin’e bagh morbiliform dokiintiiler genellikle tedavinin
ilk 1-2 haftasinda ortaya ¢ikmakla birlikte, bu olguda oldugu gibi daha geg
dénemde de gelisebilecegi unutulmamalidir. Klinik stiphe durumunda ilag
hizla kesilmeli ve uygun tedavi baglanmalidir.

Anahtar Kelimeler: Hidroksiklorokin, morbiliform ilag erlipsiyonu, sistemik

skleroz, kutandz advers reaksiyon, ge¢ baslangi¢

Introduction

Hydroxychloroquine (HCQ) is a widely wused antimalarial and
immunomodulatory agent in the management of connective tissue diseases
such as systemic lupus erythematosus (SLE), rheumatoid arthritis (RA), and
systemic sclerosis (SS). Antimalarial agents are well known to cause adverse
reactions, with skin and ocular side effects being the most frequently
reported (1). Among cutaneous adverse drug reactions, morbilliform
eruptions are one of the most commonly observed. These eruptions present
as symmetrical, widespread erythematous maculopapular lesions and are
typically expected to occur within 1-2 weeks of drug initiation. Due to their
similarity to viral exanthems, they can be challenging to identify clinically and
are generally associated with a delayed-type hypersensitivity mechanism (2).
Although HCQ-induced morbilliform eruptions have been rarely reported,
they are usually observed in the early stages of treatment. In this report, we
present a rare case of a patient with SS who developed a morbilliform
eruption approximately six weeks after the initiation of HCQ therapy. Written
informed consent was obtained from the patient for the publication of this

case report.

Case Presentation

A 70-year-old female patient was diagnosed with SS and initiated on HCQ
therapy at a dose of 200 mg/day by our clinic. The patient adhered to the
medication regularly and presented with a widespread cutaneous eruption
approximately six weeks after starting treatment.

Physical examination revealed diffuse erythematous papules and plaques
with a tendency to coalesce, predominantly affecting the trunk and proximal
lower extremities. Some lesions exhibited urticarial morphology. The rash
was symmetrically distributed and pruritic, with no accompanying systemic
symptoms (Figure 1). The patient was afebrile, and no abnormalities were
found in the face or mucosal surfaces, including oral, genital, and ocular
regions. The uvula was midline without edema or erythema. No

lymphadenopathy was detected in the cervical, axillary, or inguinal regions.

Hidroksiklorokin Kullanimina Bagl Gecikmis Baslangich

Morbilliform ila¢ Dékiintiisii: Sistemik Sklerozlu

Bir Hastada Klinik Gézlem

Figure 1.Symmetrical morbilliform rash involving the abdomen and back

Laboratory investigations showed normal complete blood count,
erythrocyte sedimentation rate (ESR), C-reactive protein (CRP), thyroid
function tests, renal, and liver function tests. Eosinophil count was
within  normal range; no leukocytosis, lymphocytosis, or
thrombocytopenia was observed. The patient’s known comorbidities
included type 2 diabetes mellitus and SS. There was no history of the
use of any other medications that could be associated with the
eruption.

The patient was referred to the dermatology department for evaluation
of the widespread skin lesions. Following a detailed dermatological
assessment, a punch biopsy was obtained from a lesion on the lower
extremity. Histopathological analysis revealed mild spongiosis in the
epidermis, superficial perivascular lymphocytic infiltration in the
dermis, and minimal dermal edema. These findings were consistent
with a diagnosis of morbilliform drug eruption. While morbilliform
reactions are typically seen within the first 1-2 weeks of HCQ therapy,
the onset in the sixth week in this case was noted as atypical.

Based on these clinical and histopathological findings, the cutaneous
eruption was attributed to HCQ. The medication was discontinued. The
dermatology team recommended treatment with bilastine 20 mg twice
daily, methylprednisolone aceponate 0.1% lotion applied twice daily to
lesions, and intramuscular methylprednisolone 40 mg for four days. The
patient was closely monitored and showed complete resolution of
lesions within 10 days, without residual pigmentation or scaling.
Discussion

Morbilliform drug eruptions are among the most common cutaneous
adverse drug reactions. They typically present as symmetrical,
widespread erythematous maculopapular lesions on the trunk and
proximal extremities (3). These eruptions generally follow a benign
course and are treated with supportive care (4). In our case, both the
clinical morphology and lesion distribution were consistent with a

morbilliform eruption.
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HCQ is a key component of treatment guidelines for autoimmune
conditions such as RA, SLE, SS, and primary Sjogren’s syndrome. Along with
chloroquine, HCQ exists as R and S enantiomers and has a complex
pharmacokinetic profile due to its large volume of distribution and
prolonged half-life. HCQ binds with high affinity to melanin, allowing
accumulation in melanin-rich tissues like the skin and eyes (1).

The most frequently reported cutaneous adverse reactions to HCQ include
maculopapular, erythematous, and urticarial eruptions. Such reactions
occur in approximately %10 of patients receiving the drug (5). Morbilliform
eruptions usually develop within the first 1-2 weeks of treatment and are
often associated with a cumulative dose below 100 grams (1). In most
cases, the lesions resolve spontaneously within weeks of drug withdrawal.
Pruritus is a common feature (6).

Histologically, these eruptions are characterized by superficial perivascular
lymphocytic infiltrates in the dermis, occasionally accompanied by
eosinophils. Systemic corticosteroids may be required to accelerate
symptom resolution (1).

Ezquerra et al. reported a case of a 47-year-old woman with HLA-B27
positive ankylosing spondylitis who developed erythema multiforme five
days after discontinuing HCQ due to gastrointestinal intolerance (1). Kumar
et al. presented another case involving a 55-year-old woman who
developed maculopapular rashes and bullous lesions on multiple body

regions while on HCQ for joint pain.
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The diagnosis was confirmed by excisional biopsy, and the patient was
successfully treated with systemic and topical corticosteroids and
immunosuppressants for one month (7).

In our case, the morbilliform eruption occurred approximately six weeks
after initiating HCQ, diverging from the typical 1-2 week timeframe. The
widespread distribution, clinical morphology, histopathological features,
and rapid resolution with treatment all supported the diagnosis of an HCQ-
induced morbilliform drug eruption. This case highlights a rarely reported
delayed-onset presentation, contributing to the differential diagnosis of

cutaneous eruptions in patients receiving HCQ therapy.

Conclusion

Although HCQ is generally considered a safe and effective agent for the
treatment of autoimmune diseases, it may occasionally lead to cutaneous
adverse drug reactions. Morbilliform eruptions typically occur within the
first few weeks of treatment but, as demonstrated in this case, may also
present later. Early clinical suspicion, prompt drug discontinuation, and
appropriate therapy can lead to complete resolution without permanent
sequelae. Therefore, clinicians should consider morbilliform drug eruptions
in the differential diagnosis of patients developing skin rashes while on HCQ

therapy.
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