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Predictors of Myocardial Infarction with Non-obstructive
Coronary Arteries (MINOCA) Among Patients Presenting with
Acute Myocardial Infarction

Akut Miyokard Enfarktiisu ile Basvuran Hastalarda Non-obstriiktif Koroner
Arterli Miyokard Enfarktistiniin (MINOCA) Prediktorleri

® Koray Kalenderoglu', ® Melih 0z2, ® Erkan Kahraman', ® Goktiirk ipek’, ® Kadir Giirkan', ® Tufan Cinar?,
® Mert ilker Hayiroglu'

1University of Health Sciences Tiirkiye, Dr. Siyami Ersek Thoracic and Cardiovascular Surgery Training and Research Hospital, Clinic of Cardiology, istanbul, Tiirkiye
2University of Health Sciences Tiirkiye, Umraniye Training and Research Hospital, Clinic of Cardiology, istanbul, Tiirkiye
3University of Maryland Midtown Campus, Department of Medicine, Baltimore, Maryland, USA

Objectives: Myocardial infarction with non-obstructive coronary arteries (MINOCA) represents a heterogeneous entity with distinct
pathophysiological mechanisms compared with myocardial infarction with coronary artery disease (MICAD). Recognizing indicators of
MINOCA upon admission may enable prompt diagnosis and customized treatment.

Material and Methods: We retrospectively analyzed 1,163 consecutive patients admitted with acute myocardial infarction (AMI) at a single
tertiary cardiology center in Tirkiye between January 2015 and December 2020. Patients were classified as MINOCA (n=87) or MICAD (n=1.076)
based on coronary angiography findings. Clinical, demographic, and laboratory parameters were compared.

Results: Multivariable analysis identified female gender [odds ratio (OR) 1.417, 95% confidence interval (Cl) 1.112-2.018; p=0.048) and lower
low-density lipoprotein (LDL) cholesterol (OR 0.992, 95% Cl 0.985-0.998; p=0.017) as independent predictors of MINOCA occurrence, whereas
age was significant in univariate analysis but lost significance in multivariable analysis.

Conclusion: Female sex and low LDL cholesterol levels independently predict MINOCA in AMI patients within the Turkish population.
Keywords: MINOCA, acute myocardial infarction, predictors

Amac: Non-obstriiktif koroner arterli miyokard enfarktiisti (MINOCA), koroner arter hastaligi olan miyokard enfarktiistine (MICAD) kiyasla
farkli patofizyolojik mekanizmalara sahip heterojen bir tablodur. MINOCA belirtilerinin kabul sirasinda taninmasi, hastaligin teshis edilmesini
hizlandirir ve kisiye 6zel tedaviyi mimkin kilabilir.

Yontem ve Gerecler: Tiirkiye'deki tek bir tictincti basamak kardiyoloji merkezinde, Ocak 2015 ile Aralik 2020 tarihleri arasinda akut miyokard
enfarktiisi (AME) tanisiyla yatirilan 1.163 hastayi retrospektif olarak analiz ettik. Hastalar, koroner anjiyografi bulgularina gore MINOCA
(n=87) veya MICAD (n=1,076) olarak 2 gruba ayrildi. Hastalarin klinik, demografik ve laboratuvar parametreleri karsilastirildi.

Bulgular: Cok degiskenli analiz sonucunda, kadin cinsiyetinin [odds orani (00) 1,417, %95 giiven arahgi (GA) 1,112-2,018; p=0,048) ve diisiik
yogunluklu lipoprotein (LDL) kolesteroltintin (00 0,992, %95 GA 0,985-0,998; p=0,017) MINOCA olusumunun bagimsiz éngorticileri oldugunu
saptamistir; ancak yas, tek degiskenli analizde anlamli iken ¢ok degiskenli analiz sonucunda anlamlilig kaybetmistir.

Sonugc: Kadin cinsiyeti ve diisiik LDL kolesterol seviyeleri, Tuirk popiilasyonunda AME hastalarinda MINOCA'y1 bagimsiz olarak ongérmektedir.

Anahtar Kelimeler: MINOCA, akut koroner sendrom, prediktorler
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INTRODUCTION

Acute coronary syndrome is a common cause of global
mortality and morbidity, affecting a wide range of patients.
Acute myocardial infarction (AMI) is diagnosed by evidence of
acute myocardial injury in the setting of myocardial ischemia.
Coronary angiography (CA) is regarded as the gold standard for
assessing anatomical abnormalities in the coronary arteries
during AMI (1).

AMI typically arises from thrombus formation at the site of
atherosclerotic blockage in the coronary artery (2). Approximately
5-10% of patients with AMI exhibit no significant coronary artery
obstruction (normal or less than 50% stenosis); this condition
is referred to as myocardial infarction with non-obstructive
coronary arteries (MINOCA) (3). MINOCA is a multifaceted
condition resulting from diverse etiologies, including coronary
plaque rupture, coronary artery spasm, spontaneous coronary
artery dissection, and coronary artery embolism or thrombosis.
Furthermore, MINOCA may be associated with non-coronary
causes, including myocarditis, microvascular spasm, Takotsubo
cardiomyopathy, and myocardial oxygen supply-demand
imbalance (4-6).

It is clinically significant to distinguish MINOCA from
myocardial infarction with coronary artery disease (MICAD),
particularlyintheearlystages, asthe evaluationand management
of patients with suspected MINOCA differ substantially from
those for patients with MICAD (7). Most studies show that
MINOCA patients are younger and more often female than
MICAD patients within acute coronary syndrome cohorts (8,9).
Studies indicate that inflammation significantly contributes to
MINOCA, and several inflammatory markers are associated with
the condition (10,11). Demographic and biochemical markers
present at admission may offer critical insights for identifying
patients at risk of MINOCA and informing further diagnostic
imaging or treatment strategies.

This study aimed to identify factors associated with MINOCA
among Turkish patients with AMI, a subject not previously
unexplored, while emphasizing readily available baseline data.

MATERIAL AND METHODS

Study Population and Design

This retrospective observational study encompassed 1,163
patients diagnosed with AMI who underwent CA at a tertiary
cardiovascular hospital between January 2015 and December
2020. Patients were eligible if they were between 18 and 90 years
old at presentation, were hospitalized for AMI, and underwent
CA. Patients with a history of CA, myocardial infarction,
percutaneous intervention, coronary artery bypass grafting,
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or who had absent laboratory parameters were excluded. The
study commenced with 1,784 potentially eligible patients. One
hundred ninety-seven patients diagnosed with acute coronary
syndrome who did not fulfill the criteria for AMI were excluded.
After applying the exclusion criteria, 424 patients were excluded,
and 1,163 patients with complete clinical data were included
in the final analysis. Our extensive data collection included
demographic variables, transthoracic echocardiography (TTE)
and electrocardiogram (ECG) characteristics, laboratory results,
medication administration, CA findings, procedure-specific
complications, and follow-up data, all obtained from hospital
medical records and national health databases. Our study
protocol complied with the Declaration of Helsinki and received
clearance from the local ethics board, thereby ensuring the
ethical integrity and reliability of our findings.

Definitions

The fourth universal definition of myocardial infarction
was used to characterize MINOCA and other AMI variants. AMI
is characterized by recent alterations in clinical symptoms or
signs, with or without corresponding changes on the 12-lead
ECG and with or without acute elevations in cardiac troponin
levels, culminating in a diagnosis of AMI or unstable angina.
The laboratory diagnosis of myocardial infarction necessitates
elevated cardiac biomarkers that exceed the 99" percentile
with a rising and/or falling pattern, alongside at least one of
the following: ischemic symptoms, ECG alterations indicative of
ischemia, new regional wall motion abnormalities on TTE, or
angiographic evidence of coronary thrombus. Non-obstructive
coronary stenosis is defined as luminal narrowing of less than
50%. Coronary ectasia is defined as a dilatation of >50% relative
to an adjacent normal segment, whereas coronary sluggish flow
is defined as delayed opacification in the absence of severe
epicardial coronary artery stenosis (1,2,12,13).

Laboratory Analyses

Laboratory parameters assessed upon admission included
full blood counts, liver function tests, renal function tests,
electrolytes, lipid profiles, and cardiac biomarkers.

Coronary Angiography

CA was performed using the standard Judkins approach and
evaluated by two experienced interventional cardiologists on an
Axiom (Siemens Medical Solutions) workstation. This study was
approved by istanbul Medipol University Non-Interventional
Clinical Research Ethics Committee (decision no: 1272, date:
30.10.2025). Written informed consent was obtained from all
patients prior to the procedure.
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Statistical Analysis

All statistical analyses were performed using SPSS version
25.0 (IBM Corp., Armonk, NY, USA). Continuous variables were
tested for normality using the Kolmogorov-Smirnov test and
were presented as mean * standard deviation for normally
distributed data or as median (interquartile range) for non-
normally distributed data. Categorical variables were expressed
as counts and percentages (%). Comparisons between the
MINOCA and MICAD groups were conducted using the Student’s
t-test or Mann-Whitney U test for continuous variables, and the
chi-square test or Fisher’s exact test for categorical variables,
as appropriate. To identify independent predictors of MINOCA,
variables with p<0.10 in univariate analyses were entered into a
multivariable logistic regression model using the enter method.
Odds ratios (ORs) with 95% confidence intervals (Cls) were
calculated. Survival analysis was conducted with the Kaplan-
Meier method, and differences between groups were assessed
using the log-rank test. A two-sided p<0.05 was considered
statistically significant.

RESULT

The study comprised 1,163 patients, of whom 1,076 (92.5%)
had MICAD and 87 (7.4%) had MINOCA. The mean age of patients
was significantly higher in the MINOCA group than in the MICAD
group (64.5+13.2,57.4+17.7,p<0.001). The percentage of female
patients in the MINOCA group was significantly higher than that
in the MICAD group (50.6% vs. 32.8%; p=0.002). No statistically
significant differences were observed in the laboratory data,
except for low-density lipoprotein (LDL) cholesterol levels, which
were lower in the MINOCA group than in the MICAD group [112
(96-144), 133 (108-165) p<0.001]. No substantial differences were
observed between the groups in the remaining assessed data.
The baseline clinical, demographic, and laboratory features of
patients with MICAD and MINOCA are presented and compared
in Table 1.

Table 2 summarizes univariate and multivariate models
for predicting MINOCA in AMI patients. A univariate regression
analysis identified age, female sex, and LDL cholesterol levels
as predictors of MINOCA. Multivariate analyses indicated that
only female sex and LDL cholesterol levels were independent
predictors (OR=1.417, 95% Cl 1.112-2.018, p=0.048; OR=0.992,
95% Cl 0.985-0.998, p=0.017). Figure 1 shows the cumulative
survival curves of patients with MINOCA and MICAD and
demonstrates no statistically significant difference in survival
between the two groups (log-rank=0.390, p=0.532).

DISCUSSION

Our study of MINOCA patients in the Turkish population
identified female sex and low LDL cholesterol levels as
independent predictors of MINOCA in the setting of AMI. These
findings provide new insights into the literature.

Our finding that female gender is an independent risk factor
for MINOCA corroborates prior studies showing that MINOCA
predominantly affects women. A recent extensive meta-analysis
conducted by Ang et al. (14) revealed that 59.5% of patients with
MINOCA were female. Our study determined this ratio to be
50.6%. Vranken et al. (15) determined this ratio to be 51.5%. The
MINOCA-TR study, conducted in Tiirkiye, revealed that MINOCA
was considerably more prevalent among women (16). This sex
difference is likely multifactorial. Estrogen plays a pivotal role
in maintaining endothelial homeostasis by up-regulating nitric
oxide synthase and reducing oxidative stress (17). Following
menopause, the decline in estrogen levels contributes to
endothelial dysfunction and microvascular dysregulation, which
can lead to coronary microvascular disease, a well-recognized
mechanism in MINOCA pathogenesis (18). Takotsubo syndrome
contributes significantly to MINOCA (observed in roughly 1.2-2.2%
of AMI patients) and is more prevalent among postmenopausal
women (19,20).

Vasospasm or endothelial dysregulation can transiently
obstruct coronary flow, a phenomenon that is more prevalent
in women (21). Spontaneous coronary artery dissection
predominantly occurs in women younger than 50 years (22).
These mechanisms underline the importance of considering
sex-specific pathophysiological differences when evaluating
MINOCA.

Our study showed that MINOCA patients were markedly
older than MICAD patients. However, multivariate analysis
revealed that older age was not an independent risk factor.
This may contradict numerous studies indicating that MINOCA
patients tend to be younger (8,14). Nevertheless, the majority
of our MINOCA patients are women, and numerous studies
have indicated that women with MINOCA are older than men
with MINOCA (23,24). This finding may reflect the confounding
effect of the sex distribution, because women, who constituted a
greater proportion of MINOCA cases, were generally older.

A comprehensive meta-analysis by Pasupathy et al. (25)
reportedsignificantlyreduced 1-yearall-causemortalityin MINOCA
patients compared with MICAD patients; however, ourstudyfound
nosignificant difference between the two cohorts. This may result
from a restricted study population and the higher mean age of
the MINOCA group; the latter may contribute to higher mortality.
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Table 1. Baseline clinical, demographic, and laboratory characteristics of patients diagnosed with myocardial infarction with
non-obstructive coronary arteries (MINOCA) and those with myocardial infarction with coronary artery disease (MICAD)

Patients with MICAD Patients with MINOCA

(n=1076) (n=87) p-value
Age, years 57.4%17.7 64.51£13.2 <0.001
Gender, male % 723 (67.2%) 44 (49.4%) 0.002
Body mass index, kg/m? 28.1(26.0-29.4) 28.0 (26.2-29.2) 0.647
Hypertension, % 371 (34.5%) 32 (36.8%) 0.664
Diabetes mellitus, % 218 (20.3%) 17 (19.5%) 0.872
Hyperlipidemia, % 728 (67.7%) 55 (63.2%) 0.396
Smoking, % 77 (7.2%) 4 (4.6%) 0.341
Coronary artery ectasia, % 57 (5.3%) 6 (6.9%) 0.463
Coronary slow flow, % 91 (8.5%) 10 (11.5%) 0.353
Atrial fibrillation, % 154 (14.3%) 16 (18.4%) 0.315
Left ventricle ejection fraction, %
<30% 108 (10.0%) 11 (12.6%) 0.454
30-50% 251 (23.3%) 19 (21.8%) 0.750
>50% 717 (66.6%) 57 (65.5%) 0.832
Hemoglobin g/dL 13.6 (12.0-14.7) 13.1 (11.7-14.7) 0.359
Neutrophils cells/uL 7.50 (5.70-9.00) 7.30 (5.50-9.00) 0.365
Platelets/mm? 234 (191-273) 224 (190-272) 0.482
Lymphocytes/mm? 1.8 (1.4-2.5) 1.8 (1.3-2.5) 0.388
Glucose, mg/dL 117 (99-156) 118 (99-157) 0.933
Creatinine, mg/dL 0.90 (0.80-1.20) 0.89 (0.81-1.19) 0.135
AST U/L 25 (19-44) 24 (19-37) 0.557
ALT U/L 20 (16-32) 20 (16-31) 0.623
Triglyceride, mg/dL 131 (105-179) 130 (99-177) 0.562
LDL cholesterol, mg/dL 133 (108-165) 112 (96-144) <0.001
HDL cholesterol, mg/dL 36 (30-42) 36 (31-45) 0.170
Hs-CRP, mg/dL 3.1(1.8-4.9) 2.6(1.6-4.7) 0.171
Hs-troponin, ng/mL 0.39 (0.11-3.40) 0.30 (0.10-1.74) 0.222
TSH, mIU/L 1.2(0.7-1.7) 1.0 (0.6-1.7) 0.230
Albumin g/dL 3.7 (3.0-3.9) 3.5(3.0-3.9) 0.242
1-year mortality 96 (8.9%) 6 (6.9%) 0.507
MICAD: Myocardial infarction with coronary artery disease, MINOCA: Myocardial infarction with non-obstructive coronary arteries, BMI: Body mass index,
AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, LDL: Low-density lipoprotein, HDL: High-density lipoprotein, Hs-CRP, High-sensitivity
C-reactive protein, Hs-troponin: High-sensitivity troponin, TSH: Thyroid-stimulating hormone

Table 2. Univariable analysis and multivariable model for MINOCA occurrence according to admission parameters

Univariable analysis p-value OR (95% Cl) Multivariable analysis p-value | OR (95% Cl)

Age 0.003 1.027 (1.012-1.042) Age 0.071 1.014 (0.989-1.039)
Female gender 0.002 2.002 (1.290-3.105) Female gender 0.048 1.417 (1.112-2.018)
LDL cholesterol 0.031 0.993 (0.986-0.999) LDL cholesterol 0.017 0.992 (0.985-0.998)
OR: Odds ratio, CI: Confidence interval, LDL: Low-density lipoprotein
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Figure 1. The cumulative survival curves of patients with MINOCA and MICAD

MICAD: Myocardial infarction with coronary artery disease, MINOCA: Myocardial infarction with non-obstructive coronary arteries

Although MINOCA is considered a low-risk condition, some
patients may experience adverse outcomes, including death,
recurrent myocardial infarction, and heart failure. Multiple
studies have demonstrated that negative outcomes are more
prevalent among women. This may be particularly evident in
postmenopausal elderly populations (23,26).

Patients aged over 90 years were excluded from this study
for clinical and methodological reasons. The rationale for this,
particularly in patients aged over 90, reflects a marked increase
in comorbidities, frailty, polypharmacy, and age-related decline
in physiological reserve. Moreover, troponin elevations in older
adults are often associated with concomitant non-cardiac
diseases. This complicates clinical interpretation for both
MINOCA and MICAD diagnoses and may diminish the specificity
of biomarkers and invasive diagnostic assessments (27,28).

One novel finding of this study was that low LDL cholesterol
levels were an independent risk factor for MINOCA in patients
with AMI. Abdu et al. (29) study in a Chinese population
identified significantly lower LDL cholesterol levels in MINOCA
patients. In a study by Sucato et al. (30), LDL levels were lower in
the MINOCA group; however, this difference was not statistically
significant. Patients with MICAD typically have a greater extent
of atherosclerotic plaque accumulation and more stable
plaques. Conventional risk factors, including hypertension,
diabetes mellitus, smoking, and hyperlipidemia, are prevalent
in this patient population (31). Nonetheless, MINOCA patients
typically demonstrate a reduced plaque burden attributable
to mechanisms including microvascular dysfunction, coronary

spasm, or plaque erosion or fracture (32). Therefore, low LDL
cholesterol may serve as an independent risk factor for patients
with MINOCA.

Our findings underscore the necessity for sex-specific
diagnostic methods and thorough etiological studies in patients
with AMI and suspected MINOCA. In the survival analysis,
no significant difference in one-year survival was observed
between the MINOCA and MICAD groups. Although MINOCA
has traditionally been considered to have a more favorable
prognosis, our results suggest that MINOCA can lead to adverse
outcomes comparable to MICAD, emphasizing that it is not a
benign condition. Future studies should focus on amalgamating
biochemical, imaging, and hormonal profiles to enhance risk
classification and tailor treatment.

Study Limitations

The retrospective design, single-center focus, and restricted
sample size of this study constrain the generalizability of the
results. Systematic application of advanced imaging techniques,
such as cardiac magnetic resonance imaging or intracoronary
imaging, was lacking, potentially constraining the identification
of certain etiologies. Biomarker values were evaluated solely
at baseline and may not reflect temporal variations. Further,
meticulously designed prospective multicenter trials are required
to validate and enhance our findings.
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CONCLUSION

In conclusion, female sex and low LDL cholesterol levels were
identified as independent predictors of MINOCA among Turkish
patients with AMI. These findings underscore the necessity of
examining non-atherosclerotic causes, especially in women with
low LDL levels, and of identifying MINOCA as a distinct clinical
entity with specificdemographicand biochemical characteristics.
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Kriyobalon Ablasyon Uygulanan Atrial Fibrilasyon Hastalarinin
Uzun Donem Takip Sonuclari

Long-term Outcomes of Patients with Atrial Fibrillation Undergoing Cryoballoon
Ablation Abstract

® Umeyir Savur, ® Giinhan Demir, ® Haci Murat Giines, ® ibrahim Oguz Karaca, ® Fethi Kilicaslan

istanbul Medipol Universitesi, Kardiyoloji Anabilim Dali, istanbul, Tiirkiye

Amag: Atriyal fibrilasyon (AF) tedavisinde kriyobalon ablasyon (KBA), giinimizde etkin ve giivenilir bir yontem olarak one ¢ikmaktadir. Bu
calismada, klinigimizde KBA uygulanan AF hastalarinin uzun dénem takip sonuclari degerlendirilmistir.

Yontem ve Geregler: Bu retrospektif, tek merkezli calismaya, 2012-2016 yillari arasinda semptomatik AF nedeniyle basarili KBA uygulanan
153 hasta dahil edildi. Hastalarin demografik, klinik ve ekokardiyografik verileri kaydedildi. Tum hastalar diizenli elektrokardiyografi, Holter
ve klinik kontrollerle ortalama 1184 giin (745-1746 giin) takip edildi. Niiksi ongoren faktorler tek ve cok degiskenli lojistik regresyon analizi
ile degerlendirildi.

Bulgular: Hastalarin %38'i kadin, yas ortalamasi 52,4+10,9 yil idi. Ortalama prosediir stiresi 69,5+1,7 dk, floroskopi siiresi 12,8+0,8 dk olarak
bulundu. Takip stiresinde 39 hastada (%25,4) niiks izlendi. Niiks grubunda kadin cinsiyet (p=0,001), ileri yas (p=0,035), genis sol atriyum capi
(p<0,001) ve persistan AF (p=0,003) anlamli olarak daha fazlaydi. Cok degiskenli analizde sol atriyum capi (p=0,023) ve persistan AF (p=0,014)
bagimsiz prediktorlerdi. isleme bagli komplikasyon orani diisiik olup, ciddi sekel birakici olay saptanmadi.

Sonug: KBA, AF’li hastalarda sinis ritminin sirdtriilmesinde etkin ve giivenilir bir yontemdir. Persistan AF varligi ve artmis sol atriyum capi,
uzun donem niiks icin bagimsiz ongordurictlerdir.

Anahtar Kelimeler: Atriyal fibrilasyon, kriyobalon ablasyon, niiks, uzun donem takip

Objective: Cryoballoon ablation (CBA) has emerged as an effective and safe treatment option in atrial fibrillation (AF). This study aimed to
evaluate the long-term outcomes of patients undergoing CBA in our clinic.

Material and Methods: In this retrospective, single-center study, 153 patients who underwent successful CBA for symptomatic AF between
2012 and 2016 were included. Demographic, clinical, and echocardiographic data were collected. All patients were followed for a mean
of 1184 days (745-1746 days) with scheduled electrocardiography, Holter, and clinical visits. Predictors of recurrence were analyzed using
univariate and multivariate logistic regression.

Results: Of the study population, 38% were female, with a mean age of 52.4£10.9 years. Mean procedure and fluoroscopy times were
69.5£1.7 min and 12.8£0.8 min, respectively. During follow-up, recurrence occurred in 39 patients (25.4%). Recurrence was significantly
associated with female sex (p=0.001), older age (p=0.035), larger left atrial diameter (p<0.001), and persistent AF (p=0.003). In multivariate
analysis, left atrial diameter (p=0.023) and persistent AF (p=0.014) were identified as independent predictors. The complication rate was low,
and no severe disabling events occurred.

Yazar Adresi/Address for Correspondence: Uzm. Dr. Umeyir Savur, istanbul Medipol Universitesi, Kardiyoloji Ana Anabilim, istanbul, Tiirkiye
E-posta/E-mail: drumeyirsavur@hotmail.com ORCID ID: orcid.org/0000-0003-1320-9033
Gelis Tarihi/Received: 04.10.2025 Kabul Tarihi/Accepted: 21.11.2025 Yayinlanma Tarihi/Published Date: 25.12.2025

Atif/Cite this article as: Savur U, Demir G, Giines HM, Karaca i0, Kilicaslan F. Long-term outcomes of patients with atrial fibrillation
undergoing cryoballoon ablation abstract. Bull Cardiovasc Acad. 2025;3(3):106-110

@@@@ Copyright© 2025 Yazar(lar). Kardiyovaskiiler Akademi Dernegi adina Galenos Yayinevi tarafindan yayimlanmistir.
G Creative Commons Atif-GayriTicari-Ttiretilemez 4.0 (CC BY-NC-ND) Uluslararasi Lisansi ile lisanslanmis, agik erisimli bir makaledir.

106


https://orcid.org/0000-0003-1320-9033
https://orcid.org/0000-0001-9975-5507
https://orcid.org/0000-0001-5825-8627
https://orcid.org/0000-0002-4281-0867
https://orcid.org/0000-0003-2459-2445

Bull Cardiovasc Acad 2025;3(3):106-110

Savur ve ark.
Kriyobalon Ablasyon Uygulanan AF Hastalarinin Sonuglari

Conclusion: CBA is an effective and safe therapeutic option for maintaining sinus rhythm in AF patients. Persistent AF and increased left atrial

size are independent predictors of long-term recurrence.

Keywords: Atrial fibrillation, cryoballoon ablation, recurrence, long-term follow-up

GIRIS

Atriyal fibrilasyon (AF), en sik gorilen kalici kardiyak aritmidir
ve orta yash eriskinlerin yaklasik dortte birinde gelismesi
beklenmektedir. Genel popiilasyonun %1,5-2'sini etkilemekte
olup, ortalama tani yasi 75-85 arasinda degismektedir. Avrupa
Birligi verilerine gore ise her yil 120.000-150.000 yeni olgu ortaya
¢tkmakta ve 2030 yilina kadar toplam hasta sayisinin 14-17
milyona ulasacagi ongoriilmektedir (1). AF, bes kat artmis inme
riski, ¢ kattan fazla artmis kalp yetmezIigi insidansi ve artmis
mortalite ile iliskilidir (2). AFli hastalar ¢ok sik hospitalizasyon
ihtiyaci duymaktadir (3). ileri yas, hipertansiyon, kapak hastaligi,
obezite, kalp yetmezligi ve koroner arter hastaligi baslica risk
faktorleridir (4).

Kateter ablasyonu, semptomatik ve/veya ilaca direncli AFde
etkili bir tedavi secenegi olarak 6ne cikmistir. Ozellikle CASTLE-
AF calismasi, sol ventrikil fonksiyon bozuklugu olan hastalarda
ablasyonun mortalite ve hospitalizasyonu azalttigini gostermistir
(5). Gunlimitizde kriyobalon ablasyonu (KBA) ve radyofrekans
kateter ablasyonu (RFKA) en sik kullanilan yontemlerdir. Cok
sayida calisma, KBA'nin yiiksek basari ve disik komplikasyon
oranina sahip oldugunu, ancak RFKAya Ustuinluginin kesin
olmadigini gostermistir (6,7). Bu calismada, klinigimizde KBA
uygulanan AF hastalarinin uzun donem (5 yillik) takip sonuglar
degerlendirilmektedir.

YONTEM VE GEREGLER

Hasta Ozellikleri ve Calisma Protokolii

Bu calisma, kurum ve/veya ulusal arastirma kurulu etik
standartlarina ve 1964 Helsinki Bildirgesi ile onun sonraki
giincellemelerine veya es deger etik standartlara uygun
olarak yirttilmustir. Cahsma icin etik onay istanbul Medipol
Universitesi Klinik Arastirmalar Etik Kurulu'ndan alinmistir (karar
no: 135, tarih: 14.02.2018). Tim katihimcilar, calismanin amaci
ve stirecleri hakkinda bilgilendirilmis ve yazili goniilli onamlari
alinmistir. Bu retrospektif, tek merkezli calismaya, 2012-2016
yillari arasinda istanbul Medipol Universitesi Kardiyoloji
Klinigi'nde semptomatik AF nedeniyle basarili KBA uygulanan
hastalar dahil edildi. Prosediir ve hasta dosyalari, hastane bilgi
sistemi tizerinden incelendi.

Tum hastalarda yas, cinsiyet, hipertansiyon ve diyabet varhg,
antiaritmik kullanimi, ekokardiyografi ve elektrokardiyografi
(EKG) bulgulari, AF tipi ve ablasyon oykisu degerlendirildi.

AF tanisi, 12 derivasyonlu EKG veya 24 saatlik Holter EKG ile
dogrulandi. Daha once AF icin kriyobalon veya radyofrekans
ablasyon uygulanmis olanlar, sol atriyum trombisi bulunanlar,
ciddi mitral stenoz veya ileri derece mitral yetersizligi olan
hastalar, ileri kalp yetmezligi [ejeksiyon fraksiyonu (EF) <%35],
ciddibobrek yetmezligi (epidermal biiytime faktorti reseptorii <30
mL/min/1,73 m?), aktif enfeksiyonu olanlar ve takip verileri eksik
(kayitlara ulasilamayan) hastalar calisma disinda birakildi. islem
oncesinde tiim olgular transozofageal ekokardiyografi ile trombiis
acisindan, islem sonrasinda ise transtorasik ekokardiyografi (TTE)
ile perikardiyal efiizyon acisindan degerlendirildi. Rutin islem
oncesi pulmoner ven goriintiilemesi yapilmadi.

Ablasyon sonrasi tim hastalara taburculuk oncesinde TTE
ile perikardiyal efiizyon degerlendirmesi yapildi. islemden
4-6 saat sonra antikoagilan tedavi baslandi. Hastalar koroner
yogun bakim Unitesinde hemodinamik ve EKG monitorizasyonu
ile takip edildi. Taburculukta tim hastalara en az 3 ay sireyle,
CHA,DS -VASc skoru >2 olanlara émir boyu kullaniimak izere
oral antikoagiilan ve hekimin tercihine gore antiaritmik tedavi
recete edildi.

Takip protokoli; ilk yil 3., 6. ve 12. aylarda, sonraki yillarda
asemptomatik hastalarda yilda bir kez, semptomatik hastalarda
ise basvuru aninda kontrol vizitleri olacak sekilde diizenlendi.
Her vizitte 12 derivasyonlu EKG, ayrintili TTE ve 24 saatlik Holter
monitorizasyonu yapildi. Semptomlardan bagimsiz olarak tim
hastalardan ritim kaydi alindi; gerekli olgularda olay kaydedici
cihazlar kullanildi. Ablasyon sonrasi ilk 3 ay “kor (blanking)
donem” olarak kabul edildi. Bu donemden sonra EKG veya kayit
cihazlari ile saptanan, >30 saniye siiren AF, atriyal flutter veya
atriyal tasikardi epizodlari rekiirrens olarak tanimlandi.

Kriyobalon ile AF Ablasyonu

Tim islemler midazolam ile bilingli sedasyon altinda
gerceklestirildi. islem boyunca oksijen satiirasyonu, invaziv
arteriyel basing ve EKG monitorizasyonu yapildi. Sag femoral ven
ve gerektiginde sol femoral arter/ven girisimleri Seldinger teknigi
ile saglandi. Koroner siniise yerlestirilen 6F steerable dekapolar
kateter ile atriyal pacing ve sag pulmoner ven izolasyonu
sirasinda frenik sinir stimilasyonu uygulandi.

Floroskopi esliginde Brockenbrough ignesi ile transseptal
ponksiyon yapildi. Sol atriyuma gecildikten sonra 8F transseptal
kilif, 12F FlexCath (Medtronic, Minneapolis, MN, USA) kilifla
degistirildi. Ponksiyon sonrasinda intravenoz heparin verilerek
aktive pihtilasma zamani 300-350 saniye araliginda tutuldu.
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Pulmoner venogramlar floroskopi ve kontrast enjeksiyonu ile
elde edildi. Achieve (Medtronic, Minneapolis, MN, USA) veya
Lasso (Biosense Webster, Irvine, CA, USA) kateterleri ile pulmoner
ven kayitlari alindi.

ikinci nesil 28 mm Arctic Front Advance kriyobalon
(Medtronic, Minneapolis, MN, USA) transseptal kiliftan kilavuz tel
aracihgiyla pulmoner venlere yonlendirildi. Okltizyon kontrast
enjeksiyonu ile dogrulandiktan sonra her ven icin en az iki kez, 5
dakika stireyle kriyoablasyon uygulandi. Sag pulmoner venlerde
ablasyon sirasinda frenik sinir paralizisini 6nlemek icin koroner
sinusteki dekapolar kateter superior vena kavaya ilerletilerek
frenik sinir stimtlasyonu yapildi.

Okliizyonun vyetersiz oldugu durumlarda “pull-down”
manevrasi uygulandi. Ablasyon sonrasi tim pulmoner venlerde
giris ve cikis bloklari dogrulandi. Pulmoner ven potansiyellerinin
kaybolmasi veya disosiasyonu sonlanim kriteri olarak kabul
edildi. izolasyon saglanana kadar ek kriyoablasyon uygulamalari
yapildi.

istatistiksel Analiz

Veriler SPSS v22.0 programi ile analiz edildi. Surekli
degiskenler ortalama + standart sapma, kategorik degiskenler
ise sayl ve ylizde olarak ifade edildi. Normal dagilim Kolmogorov-
Smirnov testi ile degerlendirildi. Normal dagilima uyan stirekli
degiskenler Student’in t-testi, uymayanlar Mann-Whitney U testi
ile karsilastirildi. Kategorik degiskenler ki-kare veya Fisher’s
exact testi ile analiz edildi. Nukst ongoren faktorleri belirlemek
icin tek ve cok degiskenli lojistik regresyon analizleri yapildi.
Bagimh degisken niiks gelisimi; bagimsiz degiskenler ise yas,
cinsiyet, sol atriyum capi, proseddir stiresi, floroskopi stiresi ve AF
tipi olarak belirlendi. Tek degiskenli analizde anlamli bulunan
parametreler cok degiskenli modele dahil edildi. p<0,05 anlaml
kabul edildi.

BULGULAR

Toplam 153 AF hastasi calismaya dahil edildi. Hastalarin %38'i
kadin (n=59), yas ortalamasi 52,4+10,9 yil idi. Hipertansiyon
%37 (n=57), diyabet %11 (n=16) oraninda goriildi. Ortalama
sol atriyum capi 3,86%3,9 cm, EF %62,9+4,8 idi. AF tipleri
%84 paroksismal, %16 persistan idi. Ortalama prosediir siiresi
69,5+1,7 dakika, floroskopi stiresi 12,840,8 dakika idi. Hastalara
ait demografik, ekokardiyografik ve prosediirel ozellikler Tablo
1'de gosterilmektedir.

Ortalama takip stiresi 1184 giin (745-1746 giin) idi. Bu siirede
39 hastada (%25,4) niiks izlendi. Niiks gelisenlerde kadin cinsiyet
(p=0,001), ileri yas (p=0,035), daha genis sol atriyum capi
(41,243,0 mm’ye karsi 37,8+3,8 mm; p<0,001) ve persistan AF
varhigi (p=0,003) anlamli olarak yiiksekti. Prosedir (p<0,001) ve
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floroskopi sureleri (p<0,001) de niiks grubunda daha uzundu.
Cok degiskenli analizde AF tipi (p=0,014) ve sol atriyum capi
(p=0,023) bagimsiz prediktorler olarak belirlendi (Tablo 2).

islem sirasinda 1 hastada perikardiyal tamponat gelisti,
perikardiyosentez ile dizeldi. Bes hastada gecici frenik sinir
paralizisi, 1 hastada femoral arter pseudoanevrizmasi izlendi.
Bir olguda gecici gorme kaybi raporlandi, manyetik rezonansta
iskemik lezyon saptanmadi. Takip stresince 2 hastada gecici
iskemik atak gorildi. Atriyo-6zofageal fistil, pulmoner ven
stenozu, sekel birakan inme veya 6liim bildirilmedi.

TARTISMA

AF ablasyonu sonrasi ilk t¢ ayda gozlenen AF ve atriyal
tasikardi niksleri “erken donem niks” olarak tanimlanir ve
genellikle uzun donem basarinin gostergesi kabul edilmez. Ancak
STOP AF calismasinin alt grup analizinde, erken nikslerin ge¢
donem niiksleri ongorebilecegi bildirilmistir (8). Cogu ablasyon
calismasi 12 aylik takip ile sinirliyken, bir yildan sonraki niiksler
“gec donem niks” olarak degerlendirilmektedir (9). Kateter

ablasyonu, ozellikle semptomatik ve/veya antiaritmik tedaviye
direncli AF hastalarinda giderek daha yayginlasan bir tedavi
secenegi haline gelmistir. 2016 ESC AF kilavuzunda, antiaritmik
tedaviye ragmen semptomatik niiks yasayan hastalarda ablasyon
sinif 1, kanit diizeyi A ile onerilmektedir. Ancak bu oneri, yalnizca
uygun egitim almis elektrofizyologlar tarafindan, deneyimli

Tablo 1. Calisma popiilasyonuna ait demografik,
ekokardiyografik ve prosediirel o6zellikler
Degisken Ortalama
Yas 52,4%+10,9
Cinsiyet, kadin (%) 59, (%38)

DM (%) 16, (%11)

HT (%) 57, (%37)

EF (%) 62,9448

LA cap! (mm) 38,613,9
Anti-aritmik ilaclar (%)

Propafenon 107 (%70)
Amiodaron 38 (%25)
Sotalol 8 (%5)

AF tipi (%)

Paroksismal 129 (%84)
Persistan 24 (%10)
Prosediirel ozellikler

Prosediir zamani (dk) 69,5+1,7
Floroskopi zamani (dk) 12,840,8
DM: Diabetes mellitus, HT: Hipertansiyon, EF: Ejeksiyon fraksiyonu, LA:
Sol atrium, AF: Atriyal fibrilasyon
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Tablo 2. Calisma popiilasyonuna ait demografik, ekokardiyografik ve prosediirel ozelliklerin AF ablasyonu sonrasi niiks
durumuna gore karsilastiriimasi

Niiks yok (n=114)

Yas 51,4£11,5
Cinsiyet, kadin (%) 35, (%31)
HT (%) 42, (%37)
DM (%) 13 (%11)
EF (%) 62,9+4,6
LA capi (mm) 37,8+3,8
Anti-aritmik kullanimi (%)

Propafenon 80 (%70)
Amiodarone 29 (%25)
Sotalol 5 (%4)

AF tipi (%)

Paroksismal 102 (%89)
Persistan 12 (%11)
Prosediir zamani (dk) 69,2+1,7
Floroskopizamani (dk) 12,6+0,7

Niiks var (n=39) p-degeri
55,718,8 0,035
24, (%62) 0,001
15, (%38) 0,857
3, (%8) 0,513
63,0+5,3 0,961
41,2+3,0 <0,001
0,318
27, (%69)
9, (%23)
3, (%7)
0,003
27, (%69)
12, (%31)
70,6t1,4 <0,001
13,3+0,8 <0,001

DM: Diabetes mellitus, HT: Hipertansiyon, EF: Ejeksiyon fraksiyonu, LA: Sol atrium, AF: Atriyal fibrilasyon

merkezlerde yapilan islemler icin gecerlidir. Literatiirde basari
oranlari paroksismal AFde %60-80, persistan AFde %40-60
olarak rapor edilmistir (10). Bizim calismamizda ise paroksismal
AFde %20,9, persistan AFde %50 niiks orani saptanmis olup
literattirle uyumludur.

Calismamizda islem ve floroskopi siireleri niiks grubunda
anlamh olarak daha uzun bulundu. Persistan AFde gozlenen
yiiksek niiks orani ve genis sol atriyum caplari bu bulguyu
desteklemektedir. Davies ve ark. (11), KBA uygulanan 200 AF
hastasinda medyan 56 aylik takipte, paroksismal AFde %46,7,
persistan AFde %35,6 oraninda niikssiiz hasta bildirmistir. Bizim
calismamizda medyan takip stiresi 1184 giin olup, niiks oranlari
bu calismaya kiyasla daha dusik saptanmistir. Ayrica literattirde
kriyoablasyon sonrasi medyan niiks siiresinin yaklasik 24 ay oldugu
rapor edilmistir (12). Bu bulgular, yalnizca 12 aylik takibin ablasyon
basarisini tam olarak yansitmadigini gostermektedir. Calismamizda
ikinci nesil kriyobalon kullanilmasi, onceki serilere kiyasla daha iyi
uzun donem sonuclarin elde edilmesini aciklayabilir (13).

AF tipinin niks icin bagimsiz ongordirict oldugu, diger
uzun donem takip calismalarinda da gosterilmistir (14). Bizim
calismamizda sol atriyum capinin da niiks icin bagimsiz prediktor
olmasi, literatiirde kisa ve uzun donem verilerle bildirilen
sonuclarla uyumludur (15-16). Ayrica ikinci nesil kriyobalon ile
yapilan uzun donem calismalarda sinis ritminde kalma orani
%59'a ulasmis; sol atriyum alani <21 cm? ve diyabet olmamasi
uzun donem basari icin ongordirici bulunmustur (17). Bizim
calismamizda sol atriyum alani hesaplanmamis olsa da, artmis

sol atriyum boyutunun niiks ile iliskili bulunmasi bu sonuclarla
paralellik gostermektedir.

Niiks gelisen grupta islem ve floroskopi siirelerinin daha
uzun olmasi, genislemis atriyum ve altta yatan elektrofizyolojik
degisikliklerle  uyumlu  gorinmektedir.  Pulmoner ven
varyasyonlarinin  KBA sonuclarina anlamli etkisi olmadig
bildirilmistir (18). Ayrica merkez deneyimi arttikca islem
stiresinin kisaldigr ve komplikasyon oranlarinin azaldigi, ancak
uzun donem niiks oranlarinin merkez deneyiminden bagimsiz
oldugu gosterilmistir (19). Bu durum, kriyobalon teknolojisindeki
gelismelerin teknigi daha standart ve ongorilebilir hale
getirmesiyle aciklanabilir.

Calismanin Kisithiliklan

Calisma retrospektif tasarima ve tek merkez deneyimine
dayanmaktadir. islemlerin tek operator tarafindan yapilmis
olmasi genellenebilirligi sinirlayabilir. Takipte kullanilan EKG/
Holter kayitlarinin 24 saat ile sinirh olmasi bazi nukslerin
kaciriimasina yol acmis olabilir. Ayrica sol atriyum alani ve
pulmoner ven varyasyonlari analiz edilmemistir. Hastalarin
viicut kitle indeksi verileri takip dosyalarinda tutarli sekilde
bulunmadig@i icin analizlere dahil edilmemistir. Bu durum AF
rekiirrensi acisindan potansiyel bir sinirhiliktir.

SONUG

KBA, AFli hastalarda sints ritminin surdirilmesinde etkili
ve givenilir bir yontemdir. Calismamizda uzun donem sonuclar
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umut verici bulunmus, niiks icin en giiclii prediktorler persistan
AF varhgi ve artmis sol atriyum capi olarak belirlenmistir.

*Etik
Etik Kurul Onayr: Calisma igin etik onay istanbul Medipol

Universitesi Klinik Arastirmalar Etik Kurulu'ndan alinmistir
(karar no: 135, tarih: 14.02.2018).

Hasta Onayi: Tim katilimailar, calismanin amaci ve siiregleri
hakkinda bilgilendirilmis ve yazili gonilli onamlari alinmistir.
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Abstract

Objective: The goal of this research was to examine how cigarette use influences circulating inflammation indicators among individuals
experiencing saphenous vein graft deterioration (SVGD) following coronary artery bypass grafting procedures.

Material and Methods: A total of 213 patients diagnosed with SVGD between 2017 and 2023 were retrospectively reviewed. Based on smoking
status, the cohort was divided into two groups: smokers (n=131) and non-smokers (n=82). Hematological and biochemical data were
collected, and several inflammatory indices were calculated, including neutrophil-to-lymphocyte ratio (NLR), lymphocyte-to-monocyte ratio,
systemic immune-inflammation index (Sl1), systemic inflammation response index (SIRI), pan-immune-inflammation value (P-1V), atherogenic
index of plasma (AIP), and prognostic nutritional index. Comparisons between groups were performed using appropriate statistical methods.
Additionally, multivariate logistic regression analysis was conducted to identify independent predictors of smoking among patients with SVGD.
Results: Smokers demonstrated significantly elevated inflammatory markers, including NLR (p=0.027), SII (p=0.002), SIRI (p<0.001), P-IV
(p<0.001), and AIP (p=0.048), compared to non-smokers. Regression analysis revealed that male sex [odds ratio (OR): 0.296, p=0.024],
younger age (OR: 0.945, p=0.023), peripheral artery disease (OR: 3.61, p=0.036), and neutrophil count (OR: 1.23, p=0.045) were independently
associated with smoking.

Conclusion: Smoking is significantly associated with increased systemic inflammation in patients with SVGD. These findings highlight the
contribution of smoking-induced inflammatory and prothrombotic pathways to the pathogenesis and progression of graft degeneration,
emphasizing the urgent need for smoking cessation in this population.

Keywords: Coronary artery bypass, saphenous vein, graft occlusion, vascular, smoking, inflammation

Amag: Bu calisma, koroner arter bypass greftleme cerrahisi sonrasi safen ven greft dejenerasyonu (SVGD) gelisen hastalarda sigara kullaniminin
sistemik enflamatuvar belirtecler tizerindeki etkisini arastirmayr amacladi.

Yontem ve Gerecler: 2017 ile 2023 yillari arasinda hastanemizde SVGD tanisi alan toplam 213 hasta retrospektif olarak incelendi. Hastalar
sigara kullanma durumlarina gore iki gruba ayrildi: sigara icenler (n=131) ve icmeyenler (n=82). Her iki gruptan hematolojik ve biyokimyasal
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veriler toplandi, ayrica nétrofil/lenfosit orani (NLR), lenfosit/monosit orani, sistemik immiin-enflamasyon indeksi (SII), sistemik enflamasyon
yanit indeksi (SIRI), pan-immun-enflamasyon degeri (P-1V), plazma aterojenik indeksi (AIP) ve prognostik nutrisyonel indeks gibi cesitli
enflamatuvar indeksler hesaplandi. Gruplar arasindaki farklar uygun istatistiksel yontemlerle karsilastirildi. Ayrica, SYGD'li hastalarda sigara
kullanimi ile iliskili bagimsiz degiskenleri belirlemek amaciyla cok degiskenli lojistik regresyon analizi yapildi.

Bulgular: Sigara icen hastalarda, icmeyenlere kiyasla NLR (p=0,027), SII (p=0,002), SIRI (p<0,001), P-IV (p<0,001) ve AIP (p=0,048) gibi
enflamatuvar belirteclerin anlamli diizeyde yiiksek oldugu gozlendi. Regresyon analizinde erkek cinsiyet [odds orani (00): 0,296, p=0,024],
daha gengyas (00: 0,945, p=0,023), periferik arter hastaligi varligi (00: 3,61, p=0,036) ve notrofil sayisi (00: 1,23, p=0,045) sigara kullanimiyla
bagimsiz olarak iliskili bulundu.

Sonug: Sigara kullanimi, SVGD’li hastalarda sistemik enflamasyonun artisiyla anlamli sekilde iliskilidir. Bu bulgular sigara iciminin neden
oldugu enflamatuvar ve protrombotik yollarin greft dejenerasyonunun patogenezine ve ilerlemesine olan katkisini ortaya koymakta ve bu
popiilasyonda sigaray! birakmanin acil gerekliligini vurgulamaktadir.

Anahtar Kelimeler: Koroner arter baypas, safenoz ven, gref tikanmasi, vaskiiler, sigara icme, enflamasyon

INTRODUCTION

Coronary artery bypass grafting (CABG) surgery, a cornerstone
of revascularization therapy, is widely performed for advanced
coronary lesions. The saphenous vein graft (SVG), favored over
arterial grafts due to ease of access and lower perioperative risk,
is commonly used. However, SVGs demonstrate considerable
rates of degeneration and occlusion over time, with 3-12%
occluding prior to hospital discharge, 8-25% failing within the
first year, and only 50-60% remaining patent after a decade (1,2).

SVG degeneration (SVGD) is a multifactorial process. Three
pathophysiological mechanisms lead to SVG failure: thrombosis
and technical failure predominate in the early post-CABG period
(first week to first month); intimal hyperplasia occurs between
one month and one year; and atherosclerosis develops after
one year. SVG atherosclerosis progresses more rapidly than
native coronary artery disease, often presenting as concentric,
diffuse lesions that lack a fibrous cap and are prone to rupture.
Endothelial dysfunction and inflammatory responses trigger
these changes (1,3). Smoking exacerbates many of these factors
by increasing vascular inflammation, impairing endothelial
function, and creating a pro-atherogenic environment (4).

Inflammatory indices derived from hematological
parameters, such as neutrophil-to-lymphocyte ratio (NLR),
systemic  immune-inflammation  index  (SIl),  systemic
inflammatory response index (SIRI), atherogenic index of plasma
(AIP), and pan-immune inflammation value (P-1V), have recently
gained prominence as prognostic markers in clinical practice (5-
8). However, their relationship with SVGD has been studied only
in limited contexts.

This study hypothesizes that smoking markedly elevates
systemic inflammation in patients with SVGD and that this
effect can be objectively quantified using widely available
inflammatory indices.
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MATERIAL AND METHODS

Study Design and Population

We included individuals who underwent coronary
angiography at our cardiology clinic from January 2017 to
December 2023 and were identified as having >50% stenosis
in at least one SVG. A total of 213 patients were divided into
non-smokers (n=82) and smokers (n=131) based on smoking
status. University of Health Sciences Tiirkiye, Hamidiye Faculty
of Medicine Ethics Board approved the study (decision no: 10/20,
date: 08.05.2025). The study was carried out in compliance with
the ethical principles outlined in the Declaration of Helsinki.

Exclusion Criteria

Patients with active infection, malignancy, chronic
inflammatory diseases, autoimmune disorders, or hematological
diseases were excluded.

Definitions

SVGD was defined as >50% stenosis in the graft lumen outside
the anastomosis site. Smoking was defined as self-reported
consumption of at least one cigarette per day for the past six
months.

Data Collection

Demographic data, comorbidities (hypertension, diabetes
mellitus, peripheral artery disease, etc.), medical treatment
histories, and laboratory results were obtained from hospital
records. Hematological and biochemical parameters were
derived from blood samples collected within 24 hours of
coronary angiography.

Inflammatory Index Calculations:
* NLR: neutrophil count/lymphocyte count

e LMR: lymphocyte count/monocyte count
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« SlI: (neutrophil x platelet)/lymphocyte Comorbidities and Clinical Characteristics
* SIRI: (neutrophil x monocyte)/lymphocyte Peripheral artery disease (PAD) was significantly more
* P-IV: (neutrophil X monocyte x platelet)/lymphocyte prevalent in smokers (22.9% vs. 7.3%, p=0.003). No significant
« AIP: log (triglycerides/HDL) differences were observed between groups with respect
* Prognostic nutritional index (PNI): [10 x serum albumin (g/ to hypertensmnz diabetes, ~chronic kidney disease, or
dL)] + [0.005 x total lymphocyte count (mm?)] cerebrovascular disease (p>0.05) (Table 1).
Statistical Analysis Laboratory Findings

Smokers had significantly higher neutrophil counts (5.2 vs.
4.2 x10°/uL, p<0.001), monocyte counts (0.53 vs. 0.47 x103/
uL, p=0.001), and white blood cell counts (8.0 vs. 7.2 x103/uL,
p=0.006). No significant differences were found in lymphocyte
counts, hemoglobin, platelet counts, cholesterol, or glucose
levels. Inflammatory indices NLR (2.55 vs. 2.25, p=0.027), SII
(576 vs. 457, p=0.002), SIRI (1.33 vs. 0.99, p<0.001), P-IV (319 vs.
230, p<0.001), and AIP (0.52 vs. 0.45, p=0.048) were significantly
elevated in smokers, whereas LMR was significantly lower (3.84
vs. 4.78, p=0.007) (Table 2).

Statistical analyses were performed using IBM SPSS Statistics
27. Normality was assessed using the Kolmogorov-Smirnov test.
Normally distributed variables were presented as mean =+ standard
deviation; non-normal variables were presented as median
(interquartile range). Group comparisons were performed using
t-tests or Mann-Whitney U tests for continuous variables and chi-
square tests for categorical variables. To identify factors associated
with smoking status, variables with p-values <0.10 in the univariate
analysis (age, sex, peripheral artery disease, neutrophil count,
monocyte count, and white blood cell count) were entered into a
backward stepwise multivariate logistic regression model. Results
were reported as odds ratios (OR) with 95% confidence intervals (Cl).
A two-tailed p-value <0.05 was considered statistically significant.

Regression Analyses

Multivariate logistic regression identified male sex (OR:
0.2963; 95% ClI: 0.1031-0.8518; p=0.024), younger age (OR:
RESULTS 0.9454; 95% Cl: 0.9007-0.9923; pZO.OZ?ﬁ), PAD (OR: 3.61; 95%
Cl: 1.08-12.02; p=0.036), and neutrophil count (OR: 1.23; 95%

Ofthe 213 patientsincluded, 131 (61.5%) were active smokers and Cl: 1.00-1.52; p=0.045) as independent factors associated with
82 (38.5%) were non-smokers. The smoker group was significantly  smoking (Table 3).

younger (66.318.7 vs. 69.0+8.2 years; p=0.029) and had a higher
proportion of males (90.1% vs. 79.3%; p=0.027) (Table 1).

Table 1. Demographic and clinical data of the study population

Smoking (-) n=82 Smoking (+) n=131 p-value

Male gender, n (%) 65 (79.3%) 118 (90.1%) 0.027
Age, years (mean * SD) 69+8.2 66.318.7 0.029
Hypertension, n (%) 69 (84.1%) 115 (87.8%) 0.451
Diabetes mellitus, n (%) 43 (52.4%) 85 (64.9%) 0.071
Hyperlipidemia, n (%) 53 (64.6%) 91 (69.5%) 0.463
Peripheral arterial disease, n (%) 6 (7.3%) 30 (22.9%) 0.003
Chronic kidney disease, n (%) 20 (24.4%) 38 (29%) 0.461
Cerebrovascular accident, n (%) 4 (4.9%) 8 (6.1%) 0.705
Medical treatment, n (%)

Antiaggregant 76 (92.7%) 123 (93.4%) 0.729
Anticoagulant 4 (4.9%) 8 (6.1%) 0.705
Beta blocker 61 (74.4%) 92 (70.2%) 0.511
ACE/ARB 54 (65.9%) 84 (64.1%) 0.797
Spironolactone 12 (14.6%) 20 (15.3%) 0.900
Statin 69 (84.1%) 112 (85.5%) 0.788
Calcium channel blocker 43 (52.4%) 63 (48.1%) 0.537

ACE/ARB: Angiotensin converting enzyme/angiotensin receptor blocker, SD: Standard deviation
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Table 2. Laboratory parameters and inflammatory indices

el s p-value
Age of saphenous vein graft (median, IQR) 5 (4-12) 7 (4-14) 0.189
Saphenous graft (median, IQR) 2(2-3) 2(1-2) 0.194
Hemoglobin, mg/dL (mean + SD) 13.3+2.1 13.5+2.3 0.567
WBC, x 1000 uL (median, IQR) 7.2 (6.3-8.4) 8 (6.8-9.6) 0.006
Platelet, x 1000 uL (median, IQR) 218 (174-260) 236 (187-273) 0.200
Neutrophil, x 1000 uL (median, IQR) 4.2(3.5-5.3) 5.2 (4.1-6.3) <0.001
Lymphocyte, X 1000 uL (median, IQR) 2(1.53-2.4) 2 (1.46-2.67) 0.606
Monocyte, x 1000 uL (median, IQR) 0.47 (0.35-0.58) 0.53 (0.43-0.64) 0.001
Total cholesterol, mg/dL (median, IQR) 159 (136-179) 164 (140-190) 0.349
LDL, mg/dL (median, IQR) 90 (77-110) 94 (74-114) 0.671
HDL, mg/dL (median, IQR) 43 (37-50) 42 (35-48) 0260
Triglyceride, mg/dL (median, IQR) 120 (80-147) 133 (93-197) 0.067
Creatinine mg/dL (mean + SD) 1.08+0.24 1.12%0.35 0.850
Albumin, mg/L (mean + SD) 40.2+5.3 411459 0.263
Glucose, mg/dL (median, IQR) 135 (94-178) 132 (99-172) 0.884
Indexes (median, IQR)
Neutrophil-lymphocyte ratio 2.25(1.65-3.03) 2.55(1.88-3.74) 0.027
Lymphocyte-monocyte ratio 4.78 (3.14-6) 3.84 (2.76-5) 0.007
Triglyceride/HDL 0.94 (0.69-1.20) 0.95 (0.65-1.46) 0.294
SI index 457 (317-644) 576 (409-874) 0.002
SIRI 0.99 (0.63-1.33) 1.33(0.92-2.07) <0.001
PNI index 50.6 (48.3-52.9) 50.8 (47-57) 0333
P-IV index 230 (122-294) 319 (191-554) <0.001
AIP 0.45 (0.23-0.61) 0.52 (0.38-0.68) 0.048

Standard deviation

AIP: Atherogenic index of plasma, HDL: High density lipoprotein, LDL: Low density lipoprotein, P-IV: Pan-immune inflammation value, PNI: Prognostic
nutritional index, SII: Systemic inflammation index, SIRI: Systemic inflammatory response index, WBC: White blood cell, IQR: Interquartile range, SD:

Table 3. Regression analyses

Univariate regression Multivariate regression

OR 95% CI p-value OR 95% CI p-value
Male gender 0.4212 0.1925-0.9217 0.030 0.2963 0.1031-0.8518 0.024
Age, years 0.9637 0.9324-0.99671 0.028 0.9454 0.9007-0.9923 0.023
Diabetes mellitus 0.5967 0.3399-1.0473 0.072 0.5203 0.2168-1.2485 0.143
Peripheral arterial disease | 3.7624 1.4909-9.4948 0.005 3.6101 1.0842-12.0211 0.036
WBC 11728 1.0144-1.3560 0.031 11414 0.9855-1.3218 0.077
Neutrophil 13447 1.1113-1.6270 0.002 1.2379 1.0040-1.5264 0.045
Monocyte 9.6863 2.0959-44.7648 0.003 14.863 0.0589-374.490 0.101
Triglyceride 1.0043 0.9991-1.0095 0.104
geti“;mph""ymphocyte 11746 0.9759-1.4138 0.088 1.0882 0.6974-1.6982 0.709
t;’g“ophocyte'monocyte 0.8864 0.7927-0.9912 0.034 0.8459 0.6641-1.0775 0.175
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Table 3. Continued

Univariate regression

OR 95% Cl
SIl index 1.0006 0.9999-1.0014
SIRI 1.2178 0.9222-1.6082
P-IV index 1.0007 0.9997-1.0018
AIP 3.5391 0.9628-13.0090

Kilg et al.
Under Smoke

Multivariate regression

p-value OR 95% Cl p-value
0.087 0.9986 0.9966-1.0007 0.196
0.164

0.170

0.050 3.8177 0.9096-16.0239 0.067

AIP: Atherogenic index of plasma, P-IV: Pan-immune inflammation value, SII: Systemic inflammation index, SIRI: Systemic inflammatory response index,

WBC: White blood cell, CI: Confidence interval, OR: Odds ratio

DISCUSSION

This study evaluated the effects of smoking on systemic
inflammatory indices in patients with SVGD. Our research
findings indicate that individuals who smoke have significantly
elevated levels of inflammatory markers, including NLR, SlI,
SIRI, P-IV, and AIP. Additionally, male sex, younger age, PAD, and
neutrophil levels were independently associated with smoking.

The impact of smoking on systemic inflammation has
been extensively documented. Smoking triggers endothelial
dysfunction, leukocyte activation, oxidative stress, and pro-
inflammatory cytokine release, accelerating atherosclerotic
processes in the vascular wall (4,8). SII, by integrating platelet,
neutrophil, and lymphocyte counts, reflects both inflammatory
and thrombotic activity. Its significant elevation in smokers with
SVGD highlights the prothrombotic milieu induced by smoking,
which may accelerate graft atherosclerosis and plaque instability
through enhanced platelet-neutrophil interactions (9).

The marked elevations in SIRI and, especially, P-IV in the
smoking group are also clinically relevant. Recent studies
have demonstrated the strong prognostic value of these
composite indices in various acute and chronic cardiovascular
conditions, including prediction of in-hospital mortality in
infective endocarditis and in acute pulmonary embolism
(10,11). Smokers exhibited a significantly lower lymphocyte-
to-monocyte ratio (LMR) than non-smokers. The reduction in
LMR reflects smoking-induced monocyte predominance and
relative lymphopenia, consistent with enhanced monocyte-
driven chronic inflammation and impaired adaptive immune
responses. This finding further supports the pivotal role of the
monocyte-macrophage pathway in smoking-related acceleration
of intimal hyperplasia and atherosclerosis within SVGs.

These findings reinforce the notion that the heightened
immune—inflammatory activation observed in our smoking
cohort represents a systemic prothrombotic and proatherogenic
state that extends beyond the graft and likely accelerates SVGD.

Although PNI did not differ significantly between smokers
and non-smokers in our cohort, this index has repeatedly
been shown to predict long-term mortality and adverse

cardiovascular outcomes in patients with heart failure with
reduced ejection fraction, even in those with implantable
cardioverter-defibrillators (12). In the present study, the absence
of a smoking-related difference in PNI may indicate that the
malnutrition-inflammation complex is not primarily driven by
smoking in the SVGD setting; nevertheless, routine nutritional
assessment remains important for long-term graft patency and
survival in all post-CABG patients.

AIP, indicative of a dyslipidemic profile, was significantly
higher in smokers, reflecting smoking’s atherogenic impact
on lipid metabolism (13). AIP is a strong predictor of future
cardiovascular events in CAD patients (14).

The younger age and higher proportion of males among
smokers likely reflect earlier smoking initiation, higher smoking
rates among men, and earlier exposure to cardiovascular risk
factors (15,16). These demographic factors may influence
inflammatory responses and graft degeneration.

Another notable finding was the significantly higher
prevalence of PAD among smokers, suggesting systemic
atherosclerosis affecting multiple vascular beds and indicating
that SVGD may mirror deterioration of systemic vascular health
(17).

From a clinical perspective, these low-cost, routinely
available inflammatory indices (NLR, SII, SIRI, P-IV, and AIP)
provide a simple, objective tool for risk stratification after
CABG. Their incorporation into routine follow-up may enable
early identification of smokers at highest risk of rapid graft
degeneration, thereby guiding intensified smoking-cessation
interventions, closer angiographic surveillance, and tailored
anti-inflammatory or antiplatelet therapies. Such inflammation-
based risk stratification has the potential to improve long-term
graft survival and overall prognosis in this high-risk population.

Previous studies have highlighted NLR and SII as valuable
markers not only in acute syndromes but also in chronic vascular
diseases. Zhang et al. (18) demonstrated NLR’s diagnostic and
prognostic utility, and Oksuz et al. (19) reported associations
between Sl and graft patency post-CABG. Our results corroborate
these findings. Strengths of this study include verification of
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smoking status through medical records and follow-up rather
than sole reliance on patient self-report, and a comprehensive
evaluation of inflammatory indices.

Study Limitations

Limitations include the retrospective design, potential
selection bias, lack of quantitative smoking exposure assessment
(pack-years), and SVGD diagnosis based solely on coronary
angiography without advanced imaging modalities such as IVUS
or OCT. The single-center setting may limit generalizability.

CONCLUSION

In conclusion, smoking significantly elevates inflammatory
markers in patients with SVGD, indicating that SVGD reflects not
only localized graft disease but also a systemic inflammatory
response. Smoking cessation is critical not only to prevent new
lesions but also to preserve existing graft patency.

This study provides clinicians with important insights,
emphasizing the need for close monitoring of inflammatory
biomarkers in smokers with SVGD. Incorporating these indices
into routine clinical practice may guide prediction of graft
prognosis and personalization of treatment strategies.

Ultimately, the detrimental effects of smoking on graft
survival are quantitatively demonstrated via inflammatory
indices, underscoring that smoking cessation is not merely a
lifestyle choice but a therapeutic necessity to maintain graft
patency.

*Ethics

Ethics Committee Approval: University of Health Sciences
Turkiye, Hamidiye Faculty of Medicine Ethics Board approved
the study (decision no: 10/20, date: 08.05.2025).
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Segmental Pulmonary Embolism Secondary to Iliac Vein
Thrombosis in a Young Male with Behcet’s Disease: A
Multimodal Diagnostic Case Report

Behcet Hastaligi Olan Geng Bir Erkekte iliak Ven Trombozuna Sekonder
Segmenter Pulmoner Emboli: Multimodal Tanisal Olgu Sunumu

® Saadet Aydin', ® Alperen Soganci?

1Bakirgay University Faculty of Medicine, Cigli Training and Research Hospital, Department of Cardiology, izmir, Tiirkiye
2Ufuk University Faculty of Medicine, Ankara, Tiirkiye

Behget’s disease (BD) is a chronic multisystem vasculitis characterized by recurrent mucocutaneous lesions and the potential to affect major
organs. Among its most serious complications is vascular involvement, particularly venous thrombosis. We report the case of a 29-year-old
man with established BD and a history of deep vein thrombosis who presented with sudden-onset dyspnea. Imaging revealed complete
occlusion of the left iliac vein together with bilateral segmental pulmonary emboli. Transthoracic echocardiography demonstrated mild right
ventricular enlargement and an elevated systolic pulmonary artery pressure, consistent with right ventricular strain. This case underscores the
significant thromboembolic potential of BD and highlights the importance of comprehensive cardiovascular assessment using multimodal
imaging in affected individuals.

Keywords: Behcet’s disease, pulmonary embolism, iliac vein thrombosis, echocardiography, vasculitis

Behcet hastaligi (BH), tekrarlayan mukokutanoz lezyonlarla karakterize, coklu organ sistemlerini tutabilen kronik ve sistemik bir vaskuilittir.
Hastaligin en ciddi komplikasyonlarindan biri vaskiiler tutulum olup, ozellikle venoz tromboz sik gozlenmektedir. Bu olgu sunumunda,
daha once derin ven trombozu o6ykisu bulunan 29 yasindaki erkek hasta, ani baslangich dispne ile basvurmustur. Yapilan goriintileme
incelemelerinde sol iliak vende tam obstriiksiyon ile birlikte segmenter pulmoner emboliler saptanmistir. Transtorasik ekokardiyografi,
sag ventrikiilde basing artisi ile uyumlu gerilme bulgular ortaya koymustur. Bu olgu, BH'nin tromboembolik komplikasyonlara yatkinhgini
vurgulamakta ve bu hasta grubunda kapsamli kardiyovaskiiler degerlendirmenin 6nemine dikkat cekmektedir.

Anahtar Kelimeler: Behcet hastaligi, pulmoner emboli, iliak ven trombozu, ekokardiyografi, vaskilit

INTRODUCTION especially in young male patients—is vascular involvement.
Venous thrombosis occurs in up to 40% of patients and is a major
contributor to morbidity and mortality (1). Thrombotic events
frequently affect large-caliber veins, such as the femoral and iliac
veins, and may extend into the inferior vena cava (IVC) (2).

Behget’s disease (BD) is a chronic, relapsing inflammatory
disorder involving multiple organ systems, typically presenting
with recurrent oral and genital ulcers, uveitis, and characteristic
skin lesions. A particularly severe manifestation of BD—
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BD-related  thrombosis  differs  from  traditional
hypercoagulable states in that it involves intense perivascular
inflammation and endothelial injury, thereby causing thrombi
to adhere firmly to the vessel wall. This characteristic has
traditionally been thought to reduce the risk of embolization.
pulmonary embolism (PE), though historically
considered rare in BD, is increasingly recognized, particularly in

patients with extensive or recurrent venous thrombosis (3).

However,

Unexplained dyspnea in BD patients may lead to
underdiagnosis of PE, partly due to assumptions of low embolic
risk. Transthoracic echocardiography (TTE) is a valuable tool in
such settings, assessing right ventricular function, estimating
pulmonary pressures, and detecting indirect evidence of PE or
chronic thromboembolic pulmonary hypertension (CTEPH) (4).

We present the case of a young male with BD and a history
of deep vein thrombosis (DVT), who developed segmental
pulmonary emboli secondary to complete occlusion of the iliac
vein. This report highlights the substantial thrombotic potential
of BD and reinforces the role of multimodal cardiovascular
imaging in the evaluation of these patients, even when they
appear hemodynamically stable.

CASE PRESENTATION

A 29-year-old man with a four-year history of BD—diagnosed
based on recurrent oral and genital ulcerations, a positive
pathergy reaction, and episodic uveitis—presented with acute
shortness of breath and swelling of the left lower extremity. Two
years earlier, he had experienced a DVT in the left leg, which
was treated successfully with anticoagulation. He had no known
hereditary thrombophilia and no family history of thrombotic
disorders.

On physical examination, engorged superficial collateral
veins were visible over the left lower abdomen, extending across
the midline, suggesting chronic venous outflow obstruction
(Figure 1). The left calf was enlarged, firm, and exhibited non-
pitting edema with prominent varicosities (Figures 2 and 3),
consistent with long-standing venous insufficiency.

Computed tomography (CT) angiography demonstrated
complete thrombotic occlusion of the left common iliac
and external iliac veins. Additionally, bilateral segmental
pulmonary arterial filling defects were noted, consistent with
acute pulmonary emboli. TTE revealed mild right ventricular
dilation and an estimated systolic pulmonary artery pressure
of approximately 40 mmHg (normal <35 mmHg). Figure 4
shows that the IVC was mildly dilated with reduced inspiratory
collapse, consistent with elevated central venous pressure.
(Normal IVC diameter <21 mm with >50% collapsibility).

Figure 1. Visible varicose veins of the left lower limb, further supporting
chronic venous stasis

Figure 2. Enlarged and firm left calf with non-pitting edema, suggestive of
long-standing venous insufficiency
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The main pulmonary artery measured 22.3 mm (normal <25
mm) in the parasternal short-axis view (Figure 5).

These findings were consistent with segmental PE originating
from extensive iliac vein thrombosis, most likely attributable
to the underlying vasculitic pathology of BD. The clinical and
imaging findings also raised the possibility of CTEPH. However,
after three months of optimized anticoagulation therapy, follow-
up echocardiography showed normalization of pulmonary
pressures, and repeat CT angiography revealed no residual
perfusion defects, effectively excluding CTEPH.

May-Thurner syndrome was initially considered due to the
anatomic distribution of the thrombus but was excluded by
imaging. A complete thrombophilia panel was negative, further
supporting BD as the primary etiology. Informed consent was
obtained from the patient.

DISCUSSION

This case illustrates a rare but clinically significant
presentation of PE in a patient with BD and extensive iliac vein
thrombosis. Vascular involvement is among the most severe
manifestations of BD, with venous thrombosis occurring far
more frequently than arterial lesions. BD-associated thrombi
are characteristically adherent to the vessel wall due to intense
neutrophil-rich inflammation and endothelial dysfunction,
which theoretically reduce the likelihood of embolization (1,2).
However, as demonstrated in this case, embolic events can still
occur, particularly in patients with extensive thrombosis.

1 Vel =-295.46 cry/s
PG =34.92 mmHg
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Figure 3. Transthoracic echocardiography (apical four-chamber view)
demonstrating mild right ventricular dilation and an estimated systolic
pulmonary artery pressure of ~40 mmHg

120

The prominent abdominal wall collaterals observed in
this patient (Figure 1) indicated chronic iliocaval obstruction
with possible recent progression. Such findings should prompt
evaluation for iliocaval syndromes—especially May-Thurner
syndrome—although this was excluded in our patient. Marked
asymmetry in the appearance of the lower limbs and prominent
varicosities (Figures 2 and 3) further supported chronic venous
stasis.

PE has historically been considered uncommon in BD, with
reported rates ranging from 2.5% to 5% in patients with vascular
involvement (3). In this case, the segmental PE likely resulted
from embolization of extensive thrombotic material within the
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Figure 4. Parasternal short-axis view on transthoracic echocardiography
showing a mildly dilated main pulmonary artery (22.3 mm)
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Figure 5. Apical four-chamber view on transthoracic echocardiography
showing a dilated right atrium measuring 50.0 mm
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iliac veins, consistent with an inflammatory vasculitic form of
venous thromboembolism.

TTE was instrumental in identifying mild right ventricular
strain and elevated pulmonary pressures, essential components
of the non-invasive risk stratification of PE. Current PE guidelines
emphasize assessment of right ventricular function and
biomarkers to predict adverse outcomes in hemodynamically
stable patients (4).

In BD, anticoagulation must be administered cautiously,
particularly when pulmonary artery aneurysms are suspected,
owing to the risk of fatal rupture (5). No aneurysms were
detected in this case. Because BD-related thrombosis is primarily
driven by inflammation rather than by hypercoagulability,
long-term immunosuppressive therapy plays a central role in
preventing recurrence. First-line agents include corticosteroids
and azathioprine, while biologics such as tumor necrosis
factor-alpha inhibitors or interferon-alpha may be required for
refractory cases (6-8). Following rheumatology consultation, this
patient was restarted on immunosuppressive therapy in addition
to long-term anticoagulation.

This case highlights the diagnostic value of combining
physical examination findings (e.g., abdominal wall collaterals),
functional assessment (TTE), and cross-sectional imaging (CT
angiography) to evaluate both systemic and pulmonary vascular
involvement. This also raises an important question: should
patients with BD who have known large-vessel thrombosis
undergo routine echocardiographic screening for subclinical
pulmonary hypertension or silent embolism? Although no
formal guidelines currently support this approach, our findings
suggest it may be beneficial in selected high-risk patients.

CONCLUSION

In young patients with BD who develop unexplained
dyspnea, clinicians should maintain a high index of suspicion
for venous thromboembolic events, including PE. TTE is a
valuable, non-invasive tool for detecting right ventricular strain
and assessing pulmonary pressures, even in hemodynamically
stable individuals. The presence of abdominal wall collaterals
should prompt further evaluation for chronic venous outflow
obstruction. Comprehensive, multimodal imaging enables
timely diagnosis and may significantly improve clinical outcomes
in patients with BD-related vascular complications.
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Informed Consent: Informed consent was obtained from the
patient.
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Perifer Arter Hastaligina Perkiitan Girisim Esnasinda Kilif
Ucunun Kopmasi ve Yonetimi

Sheath Tip Fracture and Its Management During Percutaneous Intervention for
Peripheral Artery Disease

® Rukiye Gonen Ozdemir, ® Caglar Alp

Kirikkale Universitesi Tip Fakiiltesi, Kardiyoloji Anabilim Dali, Kirikkale, Tiirkiye

Perifer arter hastaligi (PAH) ozellikle diyabetik hastalarda olmak tizere yaygin bir hastaliktir. Tedavi secenekleri arasinda egzersiz ve
farmakolojik tedavi yer alirken, girisimsel yontemler olarak perkiitan prosedirler ve cerrahi miidahaleler de uygulanmaktadir. Perkiitan
girisim yonteminde komplikasyon gelismesinde cerrahi tedaviye donme kararlari verilmektedir. Bu olgumuzda perferik anjiyoplasti yaptigimiz
hastaya cerrahiye gerek duymadan yonetilmis komplikasyondan bahsedecegiz. Kirk sekiz yasinda erkek hasta, ytrtimekle bacaklarinda agr
ve ozellikle sag ayagin isinmamasi sikayetiyle basvurdu. Periferik anjiyografi sonucunda sol iliak arterler ve sol ana femoral arterde plaklar
ve sol yiuzeyel femoral arter govdede %90 darlik, distal arterler patent izlendi. Sag iliak arter plakli, sag yiizeyel femoral arter gévdesinde
%100 tikaniklik, sag distal arterler patent izlendi. Oncelikle sol yiizeyel femoral artere, ardindan sag yiizeyel femoral artere balon anjiyoplasti
planlandi. Sag femoral arterden crossover yapilarak sol iliak artere uzun kihf yerlestirildi. Lezyon halbert tel ile gecildi, 5.0x40 mm balon ile
predilatasyon yapildi, ardindan 6.0x60 mm kendi kendine acilan stent yerlestirildi. Stent balonu geri cekildiginde uzun kilifin 6n pargasinin
koparak yiizeyel femoral arterin distaline ilerledigi goriildi. Kopan par¢a 2.0x20 mm balon ile sabitlendi ve kilif ile birlikte ¢ekilerek ¢ikarildi.
Femoral arterden c¢ikarilan parcanin deri altina gectigi izlendi. Yapilan kiiclik bir deri insizyonu ile parca altindan basariyla ¢ikarildi. Bu olgu,
PAH hastalarinda girisimsel islemler sirasinda karsilasilabilecek komplikasyonlari ve yonetim stratejilerini gostermektedir. Uzun kilif kopmasi
gibi nadir gortilen komplikasyonlar, dikkatli teknik uygulamalar ve hizli mtidahale ile basarili sekilde yonetilebilir.

Anahtar Kelimeler: Perifer arter hastaligi, perkiitan girisim, komplikasyon

Peripheral artery disease (PAD) is a common vascular condition, particularly among diabetic patients. Treatment options include exercise
and pharmacological therapy, while interventional strategies such as percutaneous procedures and surgical approaches are also employed.
In cases where complications arise during percutaneous interventions, conversion to surgery may be considered. This report presents a
complication encountered during peripheral angioplasty that was successfully managed without surgical intervention. A 48-year-old male
patient presented with leg pain during walking and persistent coldness in the right foot. Peripheral angiography revealed plaques in the left
iliac and common femoral arteries, with 90% stenosis in the mid-segment of the left superficial femoral artery. Distal arteries were patent.
On the right side, the iliac artery was plaque-laden, and the mid-segment of the superficial femoral artery was totally occluded (100%), with
patent distal runoff. Balloon angioplasty was planned for both sides, starting with the left. A long sheath was placed in the left iliac artery
via crossover from the right femoral artery. The lesion was crossed with a Halbert wire, followed by predilatation using a 5.0x40 mm balloon
and deployment of a 6.0x60 mm self-expandable stent. During withdrawal of the stent balloon, the distal tip of the long sheath fractured
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and migrated distally within the superficial femoral artery. The fragment was stabilized using a 2.0x20 mm balloon and retrieved along with
the sheath. It was observed to have migrated subcutaneously, and a small skin incision allowed for successful removal. This case illustrates a
rare complication during PAD intervention—sheath tip fracture—and its effective management. Prompt recognition and careful technique
enabled resolution without surgical conversion, emphasizing the importance of preparedness in interventional procedures.

Keywords: Peripheral artery disease, percutaneous intervention, complication

GIRIS

Perifer arter hastaligi (PAH), hayati organlarin ve
ekstremitelere perfiizyon saglayan arterlerdeki ateroskleroz
sonucu ortaya cikan ilerleyici bir hastaliktir. En cok alt ekstermite
arterleri, aort, viseral arteriyaller, karotis arterler ve tist ekstremite
arterlerdir (1). Alt ekstremite arterlerinde baslica (¢ arteriyel
segment etkilenir: aorta-iliak, femoro-popliteal, infra-popliteal.

PAH prevelansi ABD'de yaklasik 8-10 milyon kisiyi etkiler (2).
Yasla birlikte prevelans artmaktadir. Altmis yas alti bireylerin
%3’tint, 60-69 yas arasindakinin %8inden fazlasini ve 70 yas
tizerindeki hastalarin %20'sini etkilemektedir (3). Ulkemizde
prevelans konusunda yapilan calismalar sinirli olsa da benzer
oldugu distintlmektedir. Ayrica, 65 yas Usti bireylerde %8-10
oldugu bildirilmektedir (4).

PAH risk faktorlerinde diyabet (DM), hipertansiyon, ileri yas,
aile oykust, erkek cinsiyet, sigara, hiperlipidemi vardir. PAH, bazi
ciddi kardiyovaskiler durumlarin gelisiminde rol oynayabilecek
bir etken olarak degerlendirilmektedir (5). Yillik iskemik inme
ve kalp damar hastaliklarinin yaklasik %10°u, PAH hastaliginin
ilerlemesinden kaynaklanmaktadir (6).

Cogu hasta uzun vyillar asemptomatik oldugu icin PAH
tanisi zor konulur. Arterde %50’den fazla daralma olana kadar
semptom izlenmez. Popiilasyonun %10'unda klasik topallama
izlenir. %401 bacak agrisindan sikayet etmemekte, geri kalan
%50 farkli bacak semptomlarina sahiptir (6). Semptomlarin
siddeti darhk derecesine baghdir. Kritik uzuv iskemisi olan
hastalarda, gece agrisi, istirahat agrisi, iskemik dlserler veya
kangren gibi semptomlar gortlebilir. Bu tir hastalarda acil
mudahale gerekliligi daha fazladir. Etkili bir revaskilarizasyon
saglanmadigi takdirde, kritik uzuv iskemisi olan bireylerde bir yil
icinde ekstremite kaybi (ampuitasyon) orani %80-90 seviyelerine
ulasmaktadir (6). PAH hastalarinin bu sebeplerle sadece %25'i
tedavi gormektedir (7,8).

PAH tanisi genellikle non-invaziv sekilde konulur. En yaygin
olarak ayak bilegi brakial indeksi (ABI) kullanmihr. En yiiksek
ayak bilegi sistolik basinci ve brakial arterdeki sistolik basing
arasindaki ol¢tim orani tani koydurucudur. 1,0-1,4: Normal;
0,9-1,0: Hafif damar tikanikhigi olabilir. 0,8-0,9 hafif damar
tikanikhgr PAH olasiligi vardir. 0,5-0,8: Ciddi damar tikanikligi
vardir, ileri derecede PAH veya kritik uzuv iskemisi olabilir.

>1,4 olanlarda arterlerde kalsifikasyon gosterebilir ve olciimde
hatalara neden olabilir. DM hastalarda ABI hatali sonug
verebilir. Yaygin olarak kullanilan diger non-invaziv tani araci
ise Doppler ultrasonografidir. Tikali veya daralmis arter Doppler
ultrasongrafi ile teshis edilebilir. Ayrica bilgisayarli tomografi
ve manyetik rezonans anjiyografi ile de detayli olarak arterler
gortntlebilinir.

PAH tanisi alan hastalarin %70’inden fazlasi, farmakolojik
ajan ve yasam tarzi degisiklikleri ile tedavi olmaktadir. ileri tedavi
gereken hastalarda perkiitan girisim veya baypas operasyonu
seceneklerdendir.

Perkiitan girisimde; intravaskiler alana tel ve klavuz
yardimiyla ulasilarak tikalr veya daralmis damar limeni balon
veya stent ile genisletilerek damar acikhigr saglanabilinir.
Bir baska secenek ise aterektomidir ve damar duvarindaki
aterosklerotik plagi keser ve cikarir veya ateromu kiiciik parcalar
haline getirerek distal embolizasyon saglar. Endarterektomi,
cerrahi olarak bacakta bir kesi yapilir ve arterin astarinda
bulunan plak cikartilir.

Perkitan balon anjiyoplastisinde uzun kiliflar kros-over
yapmak icin kullanilmaktadir. Nadir de olsa katater veya kilif
ucunun kopmasi izlenebilir ve bu komplikasyonun tedavisi
icin cerrahiye ihtiya¢ duyulabilinir. Bu olgumuzda operasyona
ihtiya¢c duyulmadan kopan uzun kilif ucunun ¢ikariimasi konu
almaktadir.

OLGU SUNUMU

Bilinen DM olan 48 yasindaki aktif sigara icicisi (80 paket/
yil) hasta yirtimekle ozellikle sag bacaginda olan agr ve
sag ayaginin isinamamasi sikayetiyle poliklinige basvurdu.
Tetkikleri istendi. Laboratuvar sonuclarinda trigliserid 285 mg/
dL (normal <150) low-density lipoprotein kolestrol 101 mg/dL
olclldi bunlarin disinda anormal bulgu izlenmedi. Yapilan alt
ekstremite Doppler ultrasonda sol yiizeyel femoral arter orta
kesimde %70, sag yiizeyel femoral arter orta kesim total okliide
izlendi ve perifer anjiyografi planlandi.

Yapilan perifer anjiyografide: Sol ana iliak arter plakh, sol
eksternal iliak arter plakh, sol internal iliak arter plakli, sol ana
femoral arter plakli, sol derin femoral arter normal, sol yiizeyel
femoral arter govde %90 darlik, sol posterior tibial arter patent,
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sol tibioperoneal arter patent, sol tibialis anterior arter patent
izlendi. Sag abdominal aorta plakli, sag ana iliak arter patent,
sag external iliak arter patent, sag ana femoral arter plakli, sag
derin femoral arter normal, sag yiizeyel femoral arter %100
tikali, distali antegrand kollaterallerle dolmaktadir. On planda
sol femoral artere ve daha sonra sag femoral artere balon
anjiyoplasti planlandi.

Sag femoral arterden kros-over yapacak sekilde sol femoral
artere donuldi ve uzun kilif takildi. Ardindan lezyon halbert tel
ile gecildi. Lezyona 5.0x40 mm balon ile predilatasyon yapildi.
Ardindan 6.0x60 mm kendi kendine agilan stent takildi. Stent
balonu geri cekildiginde uzun kilifin ©n parcasinin koptugu
izlendi ve ylizeyel femoral arterin distaline ilerledi (Sekil 1). 0,014
inch flopy tel ile kopan kilif parcasinin icinden gecildi (Sekil 2).
Kopan parcayi tutacak sekilde 2.0x20 mm balon 6 ATM/30 sn
sisilerek kopan parca sabitlendi (Sekil 3). Balon ve kopan parca
kilifa gelene kadar cekildi ardindan kilif ile tim sistem cekildi
(Sekil 4). Kopan parca femoral arterden cikarilmis olmasina
ragmen, deri altinda izlendi. Skopi esliginde ve palpasyonla
lokalize edildikten sonra, yapilan kiglk bir deri insizyonu ile
basariyla ¢cikarildi (Sekil 5). Kilifin kopan ucu ¢ikartildiktan sonra
katater ve kopan ucu resmedildi (Sekil 6).

TARTISMA

Periferik anjiyoplastide komplikasyonlar olduk¢a nadir
gorilmekle birlikte, koroner anjiyografide daha sik karsilasilan
kopan kilavuz teller, kopmus kateterler ve siyrilmis stentler gibi

O
)

Sekil 1. Kopan kilif ucu

124

durumlar periferik anjiyografi sirasinda da, nadiren de olsa,
ortaya cikabilmektedir. Bu tir komplikasyonlar, deneyimli
operatorler tarafindan yonetildiginde basariyla kontrol altina
alinabilir ve cerrahi miidahaleye gerek kalmadan ¢oziimlenebilir.

Sekil 2. Flopy tel ile kopan kilif parcasinin icinden gecilmesi

l.

Sekil 3. Kopan parcanin balon ile sikistirilmasi
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Sekil 4. Tim sistemin cekilmesi

Sekil 5. Deri altinda kalan parcanin ¢ikartiimasi
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Sekil 6. Kilif ve kopan kilif ucu

Kopan katater ucu damar icinde kaldiginda diseksiyon,
tromboz veya uzuv kaybina neden oldugundan cikartiimasi
gerekmektedir. Genellikle bu komplikasyonlar cerrahi ile
sonuclanmaktadir.

Olgumuzda cok nadir olan uzun kilifin ucunun kopmasi
sonucunda cerrahiye gerek duyulmadan basarili bir sekilde
kopan ug balon ile sikistirilarak alinmustir.

SONUG

Periferik anjiyografi sikligi arttikca komplikasyon sikhg
da artmaktadir. Ozellikli olgularin deneyimli operatorler
ile  yonetilmesi bu komplikasyonlari yonetmede basari
saglamaktadir en az invaziv mudahale ile bu komplikasyon
yonetilebilmektedir.

*Etik
Hasta Onayi: Bu olgu sunumu icin hastadan bilgilendirilmis
yazili onam alinmistir.
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Amiodaron iliskili Tirotoksikoz

Amiodarone-induced Thyrotoxicosis

® Emin Can Yelmaz', ® Mehmet Akif Saltabas?, ® Altan Metin?

1Saglik Bilimleri Universitesi, Kayseri Sehir Hastanesi, Kardiyoloji Klinigi, Kayseri, Tiirkiye
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Amiodaron, kardiyak aritmilerin tedavisinde siklikla kullanilan, ytiksek iyot icerigi nedeniyle tiroid fonksiyonlarini etkileyebilen bir antiaritmik
ajandir. Bu olguda, amiodaron tedavisi sonrasinda gelisen mikst tip amiodaron iliskili tirotoksikoz (AIT) olgusu sunulmustur. Altmis sekiz
yasinda, hipertansiyon ve Tip 2 diyabetes mellitus tanilari olan erkek hasta, siirduriilemeyen ventrikiiler tasikardi (VT) ve non-iskemik dilate
kardiyomiyopati nedeniyle yaklasik 2,5 yil once implante edilebilir kardioverter defibrilator implante edilmistir. Takiplerinde pil soklamalar
olan hasta tiroid fonksiyon testleri normal saptanmis ve 2x200 mg/gtin dozunda oral cordarone tablet baslanmistir. Hastanin kullandigi diger
ilaclar delix 1x5 mg oral, saneloc 1x100 mg oral, forziga 1x10 mg oral, aldactone 1x25 mg oral ve janumet 1x50/1000 mg oral. Son donemde
sag kolda titreme, halsizlik ve carpinti sikayetleri ile basvuran hastada yapilan incelemelerde tiroid uyarici hormon: <0.01 mU/L, sT4: 77,7
ng/dL, sT3: 4,6 ng/dL bulunmustur. Tiroid ultrasonografisinde bez hacmi normal, parankim heterojen, kanlanma normal saptanmistir. Mikst
tip AIT on tanisi ile endokrinoloji servisine yatirilan hastada cordarone tablet kesilmis, thyromazol 20 mg/giin oral baslanmustir. Klinik yanit
alinamayinca prednol 1x32 mg oral eklenmis ve thyromazol dozu 40 mg/giine ¢ikariimistir. Tiroid fonksiyonlarinda diizelme saglanamayinca
total tiroidektomi planlanmis, cerrahi oncesi plazmaferez uygulanmistir. Hasta VT ablasyonu acisindan ileri degerlendirme planlanmistir. AIT,
tani ve yonetimi zor bir klinik tablodur. Multidisipliner yaklasim, diizenli tiroid fonksiyon takibi ve kardiyolog-endokrinolog is birligi, tedavi
basarisinda kritik 6neme sahiptir.

Anahtar Kelimeler: Amiodaron, tirotoksikoz, dilate kardiyomiyopati, pacemaker, antitiroid ajanlar

Amiodarone is a widely used antiarrhythmic agent for the management of cardiac arrhythmias. Its high iodine content can significantly
affect thyroid function, occasionally leading to amiodarone-induced thyrotoxicosis (AIT). We report a case of mixed-type AIT that developed
during chronic amiodarone therapy. A 68-year-old male patient with a medical history of hypertension and Type 2 diabetes mellitus had
an implantable cardioverter-defibrillator (ICD) placed approximately 2.5 years ago due to non-sustained ventricular tachycardia (VT) and
non-ischemic dilated cardiomyopathy. During follow-up, the patient experienced ICD shocks. Thyroid function tests at that time were within
normal limits, and oral cordarone was initiated at a dose of 200 mg twice daily. His other medications included delix 5 mg once daily,
saneloc 100 mg once daily, forxiga 10 mg once daily, aldactone 25 mg once daily, and janumet 50/1000 mg once daily. Recently, the patient
presented with complaints of right arm tremor, fatigue, and palpitations. Laboratory evaluation revealed thyroid stimulating hormone <0.01
mU/L, sT4 77.7 ng/dL, and sT3 4.6 ng/dL. Thyroid ultrasonography demonstrated a normal gland volume, heterogeneous parenchyma, and
normal vascularity. With a preliminary diagnosis of mixed-type AIT, the patient was admitted to the endocrinology service. Cordarone was
discontinued, and thyromazole was initiated at 20 mg/day. Due to inadequate clinical response, Prednol 32 mg/day was added, and the
thyromazole dose was increased to 40 mg/day. As thyroid function failed to improve, total thyroidectomy was planned. Plasmapheresis was
performed preoperatively. The patient was subsequently scheduled for further evaluation regarding VT ablation. AIT presents significant
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diagnostic and therapeutic challenges. Regular thyroid function monitoring, a multidisciplinary approach, and close collaboration between
cardiologists and endocrinologists are essential for effective management.

Keywords: Amiodarone, thyrotoxicosis, dilated cardiomyopathy, pacemaker, artificial, antithyroid agents

GIRIS

Amiodaron, hem atriyal hem ventrikiler aritmilerin
tedavisinde etkili, benzofuran tiirevi, iyot acisindan zengin bir
antiaritmik ajandir. Molekil agirhginin yaklasik %37’si iyottan
olusmaktaolup, her200 mgtabletyaklasik 75 mgiyoticermektedir.
Bu yiksek iyot icerigi ve tiroid hormon metabolizmasina etkisi
nedeniyle amiodaron, tiroid fonksiyonlarinda degisikliklere yol
acabilmektedir (1,2). Amiodaron iliskili tiroid disfonksiyonlari
hipotiroidizm (amiodaron kaynakl hipotiroidi) veya tirotoksikoz
[amiodaron iliskili tirotoksikoz (AIT)] seklinde gortlur. AIT,
genellikleikitipeayrilir: Tip TAIT, iyotindiiklenmis hipertiroidizme
benzer mekanizma ile gelisirken; Tip 2 AIT, destriiktif tiroidit
sonucu ortaya cikar. Mikst tip, her iki mekanizmanin birlikte
bulundugu olgulardir (3,4). Bu olguda, uzun siireli amiodaron
tedavisi sonrasinda mikst Tip AIT gelisen bir hasta sunulmaktadir.

OLGU SUNUMU

Altmis sekiz yasinda erkek hasta, bilinen hipertansiyon ve Tip
2 diyabetes mellitus tanilari ile takip edilmekteydi. Hasta 2,5 yil
once acil servise carpinti ve biling bozuklugu ile basvurdu. Cekilen
beyin bilgisayarli tomografi ve beyin diflizyon manyetik rezonans
gortintilemelerinde herhangi  bir patolojiye rastlanmadi.
Laboratuvar parametreleri normaldi. Elektrokardiyografide
(EKG) non-sustained ventrikiiler tasikardi (VT) ataklari izlendi.
Ekokardiyografik olarak sol ventrikiil ejeksiyon fraksiyonu %30
olctldi, sol ventrikil global olarak hipokinetikti, sol ventrikiil
enddiastolik capi 62 mm, endsistolik capi 46 mm olarak
olclldu. Hasta koroner yogun bakim tnitesine yatis planland.
Hastaya iskemi ekartasyonu acisindan koroner anjiografi
planlandi. Yapilan koroner anjiografi normal koroner arterler
olarak saptandi. Hastanin koroner yogun bakim dnitesindeki
takiplerinde de VT ataklari izlendi. Hastaya implante edilebilir
kardiyoverter defibrilatér (ICD) implantasyonu planlandi.
Yatisinin 3. giintinde ICD implantasyonu yapildi. Hasta ICD
implantasyonunun 2. giintinde delix 1x5 mg/giin, saneloc 1x100
mg/giin, aldactone 1x25 mg/giin, forziga 1x10 mg/giin recete
edildi, sifa ile taburcu edildi. Taburcu olduktan 15 glin sonra
hasta ICD soklama ile acil servise basvurdu. Predispozan faktor
saptanmadi. ICD kontroli yapildi. VT soklama tespit edildi.
Hastaya cordarone 2x200 mg/giin oral baslandi ve saneloc
1x100 mg/giin devam edildi. Aralikli kontrollerde 1CD soklama
tarifleyen hastanin cordarone ve saneloc dozlari ayarlandi. 1CD
implantasyonun yaklasik 400. giiniinde hasta sag kolda titreme,
carpinti ve halsizlik sikayetleriyle kardiyoloji poliklinigine
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basvurdu. Fizik muayenesinde genel durumu iyi, koopere ve
oryante idi. Nabiz 98/dk, ritmik; ates ve kan basinci normaldi.
Hastaya elektrokardiyografi cekildi (Sekil 1), posteroanterior
akciger (PAAQ) grafisi cekildi (Sekil 2). EKG ve PAAC grafisinde
akut patoloji saptanmadi. Laboratuvar bulgulari tiroid stimilan
hormon: <0.01 mU/L, sT4: 77.7 ng/dL, sT3: 4.6 ng/dL idi (Tablo
1), hasta endokrinolojiye konsiilte edildi, tiroid ultrasonografisi
yapildi bez boyutlari normal, parankim heterojen, kanlanma
normal saptandi. Bulgular mikst Tip AIT lehine degerlendirildi.
Hasta endokrinoloji servise yatis planlandi. Cordarone tedavisi
kesildi. Hastaya thyromazol 1x 20 mg/gtin baslandi, klinik yanit
alinamayinca bir hafta sonra 1x40 mg/giin’e ¢cikarildi ve prednol
1x32 mg/giin eklendi. Takiplerinde tiroid fonksiyon testlerinde
dizelme saglanamadi. Hastanin semptomlari gerilemedi.
Hastaya total tiroidektomi planlandi ve cerrahi oncesi 3
seans plazmaferez uygulandi. Plazmaferez sonrasi hastaya
total tiroidektomi yapildi. Hasta suan yogun bakimda takip
edilmekte genel durumu iyi ve semptom tariflemiyor. Servise
devir planlandi. Hastaya taburculuk sonrasi elektif sartlarda
VT ablasyonu planlandi. Hastaya olgu sunumunun literatiire
olasi katkisi hakkinda ayrintili bilgi verildi. Olgu sunumu igin
hastadan yazili ve sozlii onam alindi.

TARTISMA

Amiodaron sinif Il antiaritmiktir ama sinif 1, 1l ve
IV antiaritmiklerin ozelliklerini de gosterir. Coklu kanal
blokeridir (Na, K, Ca kanallari blokeri ve kompetetif olmayan
a/p bloker). Negatif inotrop, negatif kronotroptur. Yarilanma
omri (t%) intravenoz tedavi sonrasi 25 giindir, kronik oral
tedavi sonrasi 40-55 giine kadar uzayabilir. Yag dokusunda
biriktigi icin genis bir dagilim hacmi vardir. Metabolizmasi
karacigerde, atilim safra vyoluyla olur. Amiodaronun
farmakokinetigi, ilacin tiroid tzerindeki etkilerini anlamada
kritik oneme sahiptir. Oral alimdan sonra degisken emilim (%22-
86), genis dagihm hacmi ve uzun terminal yari émri (14-58 gtin)
nedeniyle ila¢c dokularda birikir (1,2). Yiiksek iyot icerigi, tiroidde
Wolff-Chaikoff etkisiyle gecici inhibisyona yol acabilir; ancak bazi
bireylerde bu mekanizma yetersiz kalarak asirt hormon sentezine
neden olur. AITnin patogenezi karmasiktir. Tip 1 AIT, altta yatan
otonom tiroid dokusu (6rnegin nodiiler guatr) olan hastalarda
gelisirken; Tip 2 AIT, destriiktif tiroidit tablosu ile karakterizedir.
Mikst tipte her iki mekanizma birlikte bulunabilir (3,4). Tedavi,
AIT tipine gore degisir. Tip 1de antitiroid ilaclar (metimazol,
propiltiyourasil) tercih edilirken; Tip 2’de glukokortikoidler
etkilidir. Mikst tipte kombinasyon tedavisi uygulanir. Direncli
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Tablo 1. Tiroid fonksiyon testi sonuclari

Sekil 1. Hastanin elektrokardiyografisi

Sekil 2. Hastanin PAAC grafisi
PAAC: Posteroanterior akciger

olgularda plazmaferez veya total tiroidektomi giindeme gelir.
Bu olguda, klasik medikal tedaviye yanit alinamamasi tizerine
plazmaferez sonrasi total tiroidektomi planlanmis olmasi,
multidisipliner yaklasimin 6nemini vurgulamaktadir. Amiodaron
tedavisi sirasinda diizenli tiroid fonksiyon testi takibi (her 3-6
ayda bir) onerilmektedir. ilacin kesilme karari, kardiyolojik
risk degerlendirmesi yapilarak endokrinoloji ve kardiyoloji
ekiplerinin ortak karariyla verilmelidir (5,6).

Amiodaron Amiodaron Amiodaron Plazmaferez Tiroidektomi
Parametre Normal aralik . .

baslangici 100. giin 400. giin sonrasi sonrasi
TSH (mu/L) 0,27-4,2 1,98 1,06 0,01 0,58 0,03
sT4 (ng/dL) 9,3-17 10,7 13,3 77,7 37,1 59,1
sT3 (ng/dL) 2-4.4 32 2,4 4,6 4,6 2
TSH: Tiroid stimiilan hormon

SONUG

AIT, nadir ancak klinik olarak ciddi bir komplikasyondur.
Erken tani, multidisipliner yaklasim ve bireysellestirilmis tedavi,
mortalite ve morbiditeyi azaltir. Amiodaron tedavisi goren her
hastada dizenli tiroid fonksiyon takibi yapiimali ve semptomatik
degisiklikler dikkatle degerlendirilmelidir. Amiodarona alternatif
tedaviler distndlebilir.

*Etik
Hasta Onayi: Hastaya olgu sunumunun literattire olasi katkisi

hakkinda ayrintili bilgi verildi. Olgu sunumu i¢in hastadan yazili
ve s0zIi onam alindi.
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Dear Editor;

| am writing regarding the recently published article
titled “Interaction Between Vitamin D Deficiency and Bronchiolitis
Severity and Cardiac Function Indicators: A Prospective Study” by
Arslan et al. (1), which appeared in the Bulletin of Cardiovascular
Academy DO1:10.4274/kvbulten.galenos.2025.41636. This
prospective, single-center study evaluated 60 infants aged 24-1
months hospitalized for bronchiolitis between August 2020 and
July 2021, examining vitamin D levels in relation to respiratory
severity, oxygen saturation, heart rate, and neutrophil count.
The authors reported that the severe bronchiolitis group
had significantly lower vitamin D levels, more pronounced
hypoxemia, tachycardia, and inflammation, and that vitamin
D deficiency was independently associated with bronchiolitis
severity. This work provides clinically meaningful observations;
however, several methodological considerations warrant further
discussion to strengthen the interpretability and generalizability
of these findings.

A primary limitation is the marked seasonal variability of
vitamin D status. The study period spanned all seasons, yet
no adjustments were made for seasonal fluctuations, which

significantly affect serum 25-hidroksivitamin D levels in infants.
Without accounting for seasonality, it remains unclear whether
low vitamin D levels reflect true deficiency or physiologic winter
decline. Previous studies have demonstrated that seasonal
patterns influence both vitamin D metabolism and susceptibility
to respiratory infections (2,3). Taken together, these seasonal
fluctuations emphasize the importance of evaluating additional
biological and pathogen-related factors that may further
influence bronchiolitis severity.

Another important point concerns the absence of virological
stratification.  Bronchiolitis severity differs  considerably
depending on the causative pathogen. Respiratory syncytial virus
typically results in more severe hypoxemia, longer hospital stays,
and greater respiratory effort than with rhinovirus or other viral
agents. Since the authors did not perform viral identification,
disease severity could not be contextualized relative to viral
etiology. Prior evidence suggests that vitamin D deficiency
may differentially affect bronchiolitis severity depending on
the infecting virus, making virological data highly valuable for
accurate interpretation (4).
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Although the authors propose that vitamin D deficiency may
contribute to cardiopulmonary overload, cardiac assessment
in the study was limited to heart rate measurements. A more
comprehensive evaluation, such as measurement of N-terminal
proBNP and troponin and assessment of echocardiographic
indices (tricuspid annular plane systolic excursion, left ventricular
ejection fraction, myocardial strain), could better elucidate
subclinical myocardial stress. Earlier pediatric studies have
shown that vitamin D deficiency is associated with increased
cardiovascular instability and adverse outcomes in critically ill
infants (5). Incorporating advanced cardiac markers into future
research would, therefore, enhance mechanistic understanding.

Furthermore, the study highlights inflammatory activation
but does not include inflammatory biomarkers such as
C-reactive protein, interleukin-6, or tumor necrosis factor-alpha.
Given vitamin D’s well-described role in innate immunity and
cytokine modulation, inflammatory profiling could clarify the
pathways through which deficiency exacerbates bronchiolitis
severity. Recent systematic reviews have confirmed vitamin D’s
regulatory impact on respiratory infection susceptibility and
immune response dynamics (6).

Finally, while the authors suggest that vitamin D deficiency
may have long-term cardiovascular implications, the study
design did not include follow-up data. Longitudinal evaluation
is essential to determine whether infants with recurrent
bronchiolitis and low vitamin D levels exhibit later endothelial
dysfunction, altered myocardial performance, or increased
arrhythmogenic risk. This point is particularly relevant because
vitamin D deficiency may exacerbate both the severity of
respiratory disease and cardiopulmonary stress in infants with
bronchiolitis.

In conclusion, the study by Arslan et al. contributes
important observations linking vitamin D deficiency to increased
bronchiolitis severity and cardiopulmonary strain. However,

addressing key methodological limitations, including seasonality,
viral heterogeneity, limited cardiac evaluation, and lack of
longitudinal follow-up, will enhance future research and clinical
interpretation. These considerations may guide clinicians toward
a more comprehensive approach, including routine evaluation
and timely correction of vitamin D deficiency in infants with
acute bronchiolitis.

Footnotes
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